
I 
I 

t 
t 

\Vhite Shrimp Harvests in (;al\ e",ton Bay: 
A Regression Analysis 

Harvest VS. Freshwater Inflows 

F. Michael Speed 

Jacqueline Kiffe 

Department of Statistics 

Texas A&M University 



White Shrimp Harvests in Galveston Bay: 
A Regression Analysis 

Harvest vs. Freshwater Inflows 

F. Michael Speed 

Jacqueline Kiffe 

Department of Statistics 

Texas A&M University 



Table of Contents 

Summary Report __________________________ 3 

Description of the Problem 3 

Constructing Models--General Discussion 3 
Detecting Influential Points and Outliers 3 
Variable Selection 4 
Multicollinearity 4 
Other Procedures 4 

How the Final Model Was Chosen ______________________ 4 
Model 7 

Exploring the Data 10 

Listing of Data 10 

Summary Information for Individual Variables 11 

99% Prediction Ellipses 41 

Box-Cox Analysis 52 

Numerical Results 52 

Plots 53 

Model Choice Diagnostics 54 

Untransformed Data 54 

Logged Inflows 56 

Logged Harvest 58 

All Variables Logged 60 

Regression--Untransformed Data 62 

ANOVA and Parameter Estimates 62 

Collinearity Diagnostics 63 

Residuals Diagnostics 65 
Summary Infonnation 65 
Case Values for Residuals Diagnostics 66 
Graphics 67 

Prediction Intervals for White Shrimp Harvest 74 

Outlier and Influential Point Detection 75 
Calculated Quantities 75 
Graphics 78 

Regression---Logged Harvest _______________________ 82 

ANOV A and Parameter Estimates 82 

Collinearity Diagnostics 83 

1 



Residuals Diagnostics ___________________________ 85 
Summary Information 85 
Case Values for Residual Diagnostics 86 
Graphics 87 

Prediction Intervals for Natural Log ofWbite Shrimp Harvest 94 

Outlier and Influential Point Detection 95 
Calculated Quantities 95 
Graphics 98 

Examining Subsets of the Data _____________________ 102 

Untransformed Data: 1964 and 1967 Omitted 102 
Scree Plots 104 

Logged Harvest: 1959,1966,1967, and 1971 Omitted _____________ 107 
Scree Plots 109 

2 



Summary Report 

Description of the Problem 
Bimonthly freshwater inflows into Galveston Bay were recorded for the years 1959 to 

1987. These variables, and various transformations of them, were used to construct a model for 
the annual harvest of white shrimp. 

Constructing Models--General Discussion 
Stability of coefficient estimates and accuracy of predicted values are primary goals in 

constructing models for prediction. To this end, the data must be examined from three points of 
view: individual observations (to detect outliers or influential points); variables, individually and 
in groups (to select an optimal set of predictors); and the interaction of these two, which 
produces the overall structure of the data set (to determine whether multicollinearity is present or 
not). The first two of these were examined by both graphic and quantitative means; the third by 
quantitative means only. 

Detecting Influential Points and Outliers 

The structures of individual variables were examined via box plots and histograms, as 
well as by all the usual numerical measures. For each pair of variables, 99% prediction ellipses 
were plotted in a further effort to look for unusual points. For example, suppose large values of 
Variable A are generally associated with large values of Variable B. If an observation consisted 
of a large value for Variable A but a small value for Variable B, that point would be considered 
unusual, even though it was well within the range of data for both variables and could not be 
considered an outlier. 

In addition, a number of residual analysis techniques were employed. A large residual 
indicates a point not well-fit by the model. The deleted residual, however, is somewhat more 
useful in the search for influential points. The model is fitted without a given observation, and 
the predicted response and corresponding residual are calculated for that observation. The 
Studentized deleted residual is scaled to have a Student's t distribution. Histograms and normal 
P-P plots of the residuals were also examined. 

Other quantities, such as the Mahalanobis distance, Cook's distance, the leverage value, 
standardized values for the Dffits (to measure the influence of a given observation on the 
predicted response) and the Dfbetas (to measure the influence of a given observation on the 
calculated coefficients) were also used to build a general picture of the influence of individual 
points. Plots were made of the standardized Dffits value for each model against the Dfbeta 
values for each predictor in the model. Points which were extreme indicated observations which 
had strong effects on both predicted values and coefficient estimates. 
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Variable Selection 
For each regression, residuals were plotted against each of the independent variables to 

look for nonlinear relationships between the response variable and individual predictors. Partial 
residual plots were employed to examine the overall relationship between the response and 
individual predictors. A partial residual is a corollary to the deleted residual. That is, the model 
is fitted without a given variable and the predicted response and corresponding residual are 
calculated for each observation. This seeks to answer the question, "What is the relationship of 
this predictor to the response variable, taking all other variables into account?" Thus, it 
examines the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a given 
model. We examined a number of these, including R2 and mean squared error (MSE) , and 
several others which directly incorporate penalties for having too many predictors in the model, 
such as adjusted R2, Cp, AIC, and SBC. It is well-established that too many predictors in a model 
can lead to bad prediction, just as too few can, and these measures are used as part of the attempt 
to find an optimal model. 

Multicollinearity 

Multicollinearity arises when one or more variables are closely approximated by linear 
combinations of the remaining variables, resulting in unstable coefficient estimates. The 
variance inflation factor (VIP) was calculated for each coefficient estimate to measure this 
instability, which is not usually considered profound for VIP's less that 10. Additionally, the 
condition index (a ratio of eigenvalues of the covariance matrix, with the largest eigenvalue 
always on top) was calculated. A ratio greater than 30 is considered cause for concern. 

Other Procedures 

Several other miscellaneous diagnostics, including the Durbin-Watson test for serial 
autocorrelation, were performed, and no general problems were detected. The Box-Cox 
procedure, used to find a transformation to normality, was also performed. 

How the Final Model Was Chosen 
Selecting the Data Set Used. First, the variables were explored thoroughly, individually 

and in pairs, in a first effort to detect influential points. The SAS® programming language allows 
a number of diagnostics to be calculated for a group of models on a given data set without 
actually performing a formal regression, thus allowing one to examine a large number of models 
quite efficiently. In addition to the untransformed data, three transformed data sets were selected 
for this procedure, based on prior experience. Before we proceeded, the Box-Cox procedure was 
performed to find if a transformation to normality was suggested. No transformation was 
suggested. At this point, there were four data sets for which the diagnostic series was calculated: 

1. Untransformed data 
2. Natural log of inflow variables; harvest untransformed 
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3. Natural log of harvest; inflows untransformed 
4. Natural log of all variables 

Selecting the Points to be Omitted. Data sets 1 and 3 (with maximum R2 of 0.45 and 
0.42, respectively) seemed more promising than sets 3 and 4 (with maximum R2 of 0.30 and 
0.32), so full regressions were performed for two models, each of which contained all variables 
in its corresponding data set. All diagnostics were generated, and influential points were 
determined for each model. Because so many points were flagged, a large number of subsets of 
those two data sets were analyzed. Each subset was obtained by deleting various combinations 
of the potentially troublesome points. In each case, one subset was chosen as optimal; those 
results are presented in the section on subset analysis. 

The observations flagged as potentially influential are given in the summary table below. 
Those which were ultimately deleted in fitting the final candidate models are indicated with an 
asterisk. The abbreviation key and a similar summary table for points designated as potentially 
influential by box plots appear on the next page. A point was not considered to be a potential 
problem unless it garnered multiple flags. 

BOX SRE SDR LEV MAH COO SDF SDB Total 
Data Set 1 

1961 1 1 
*1964 1 1 1 3 

1966 1 1 
*1967 1 1 1 3 
1973 1 1 
1974 1 1 
1975 1 1 
1977 1 1 
1979 2 2 
1983 1 1 

Data Set 3 
*1959 1 1 2 

1961 1 1 
*1966 1 1 2 
*1967 2 1 1 1 1 6 
*1971 2 2 

1976 1 1 
1983 1 1 

Summary of pomts flagged by dIagnOStic measures 

5 



Key to Abbreviations: 
BOX Box plot 
SRE Studentized residual 
SDR Studentized deleted residual 
LEV Leverage value 
MAH Mahalanobis distance 
COO Cook's distance 
SDF Standardized Dffits value 
SDB Standardized Dfbeta value 

Year Variable 
1959 Ln(White Shrimp Harvest) 
1961 Ln(White Shrimp Harvest) 

January-FebrwlTY Inflows 
1966 Ln(White Shrimp Harvest) 
1967 Ln(White Shrimp Harvest) 

Ln(January-February Inflows) 
1971 Ln(January-February Inflows) 

Ln(May-June Inflows) 
1973 March-April Inflows 
1974 September-October Inflows 
1975 November-December Inflows 
1976 Ln(January-February Inflows) 
1979 March-April Inflows 

July-August Inflows 
1983 July-August Inflows 

Summary of pomts flagged by boxplots 

Selecting the Final Candidate Models. After the subset analysis led us to two subsets 
(untransformed data, 1964 and 1967 omitted; and logged harvest, 1959, 1966, 1967, and 1971 
omitted), further examination led us to consider the following two models: 

1964 and 1967 Omitted: 
1a. Harvest regressed on January-February, March-April, July-August, and 

November-December inflows 

1959,1966,1967, and 1971 Omitted: 
3a. Natural log of harvest regressed on January-February, March-April, July-August, 

and November-December inflows 

Selecting the Final Model. To put these models on a common ground for testing, the 
observations corresponding to the years 1959, 1964, 1966, 1967, and 1971 were deleted. 
Regression was performed using each of these two models, and the deleted residuals were 
calculated. In the models where the prediction was for the natural log of harvest, the prediction 
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was transformed back to the original scale before the deleted residual was calculated. Various 
descriptive statistics were calculated for the square of these deleted residuals. This was repeated 
for the entire data set of 29 observations, and the results of both of these procedures appear 
below. Clearly, model la performs better from the point of view of prediction, and is therefore 
our final choice. 

Descriptive Statistics 

N Minimum Maximum Mean 
1a 24 1837.7451 2026866.2804 311168.890001 

3a 24 4929.2933 2080393.8296 370338.440932 

1a 29 22.5214 5727551.1302 713058.512080 

3a 29 469.2938 5847464.8998 815586.372789 

Model 

White Shrimp Harvest = 3212.037 - 0.691 *(January-February Inflows) 
+ 0.273*(March-April Inflows) 
- 0.325*(July-August Inflows) 
+ O.505*(November-December Inflows) 

Std. Deviation 
464418.298290 

502880.360329 

1293245.463846 

1375688.585535 

Notes on the final model: There is no evidence of serial autocorrelation, based on the 
Durbin-Watson results. Neither the variance inflation factors (VIP) nor the condition index 
indicates problems with multicollinearity. 

Model SummarY',b 

Std. 
Error of 

Variables R Adjusted the 
Model Entered Removed R Square R Square Estimate Durbin-Watson 
1 November-December 

Inflows, July-August 
Inflows, March-April 

.799 .638 .572 584.3514 1.976 
Inflows, 
Janua'¥.february 
Inflows' 

a. Dependent Variable: White Shrimp Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December InflOWS, July-August Inflows, March-April 
Inflows, January-February Inflows 

d. All requested variables entered. 
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ANOV/IP 

Sum of 
Model Sauares df Mean Sauare F Sia. 
1 Regression 13253724.491 4 3313431.123 9.704 .OO(/J 

Model 
1 

Residual 7512264.385 22 341466.563 
Total 20765988.876 26 

a. Dependent Variable: White Shrimp Harvest 

b. Independent Variables: (Constant), November-December Inflows, 
July-August Inflows, March-April Inflows, January-February Inflows 

CoefficientII' 

Stan 
dardi 
zed 

Coeff 
Unstandardized icient 95% Confidence 

Coefficients s Interval for B 

Std. Lower Upper 
B Error Beta t Sig. Bound Bound 

(constant) 3212.037 280.221 11.462 .000 2630.893 3793.181 
January-February 

-.691 .137 -.832 -5.041 .000 -.975 -.406 
Inflows 

March-April Inflows .273 .095 .415 2.890 .009 .077 .470 
July-August Inflows -.325 .162 -.285 -2.013 .057 -.661 .010 
November-December 

.505 .113 .697 4.484 .000 .271 .738 
Inflows 

a. Dependent Variable: White Shrimp Harvest 

CoIlinearity Diagnostic' 

Variance ProP( rtions 

Condition January-February March-April July-August 
Model Dimension Eigenvalue Index (Constant) Inflows Inflows Inflows 
1 1 4.140 1.000 .01 .01 .01 .01 

2 .408 3.187 .00 .02 .21 .11 
3 .224 4.295 .01 .00 .43 .81 
4 .126 5.740 .98 .08 .19 .02 
5 .102 6.374 .00 .90 .16 .04 

a. Dependent Variable: White Shrimp Harvest 

Collinearity 
Statistics 

Tolerance VIF 

.604 1.657 

.797 1.255 

.819 1.221 

.680 1.470 

November-December 
Inflows 

.01 

.27 

.00 

.13 

.59 
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Listing of Data 

YEAR WHITE SH 
1959 982.00 
1960 1596.40 
1961 1106.70 
1962 3324.40 
1963 3027.30 
1964 4700.70 
1965 3066.20 
1966 1260.00 
1967 1038.80 
1968 2516.80 
1969 3809.60 
1970 3620.60 
1971 2962.80 
1972 3188.40 
1973 4077.70 
1974 2392.40 
1975 3927.20 
1976 3402.10 
1977 2336.20 
1978 3075.60 
1979 2028.70 
1980 3441.60 
1981 2722.40 
1982 3456.40 
1983 2762.90 
1984 3604.30 
1985 2623.20 
1986 4108.30 
1987 3865.50 

wmTE_SH 
JF_INFL 
MA_INFL 
MLINFL 
JA INFL 
SO_INFL 
ND_INFL 

Exploring the Data 

JF INFL MA INFL MJ INFL JA INFL SO INFL ND INFL 
2088.38 2234.80 1954.20 2282.80 2054.00 207.00 
2838.00 799.80 1831.80 1208.18 1091.60 1409.60 
5180.00 1440.10 1977.30 1437.95 1154.04 3586.10 

728.40 649.90 1036.80 532.90 2163.94 1621.10 
1102.10 356.90 796.10 201.78 978.50 1417.60 
851.95 1061.50 445.80 215.41 126.83 276.50 

1466.60 1035.80 2334.80 243.99 588.62 1398.70 
2126.40 1977.80 5402.30 1220.70 260.65 1288.40 

257.53 583.93 749.10 383.91 529.50 336.49 
2129.20 3236.90 6258.00 929.20 515.10 920.20 
1663.10 4102.00 4023.50 489.22 556.89 862.74 
752.30 2674.30 1624.80 402.78 395.35 702.30 
134.30 306.18 273.04 448.98 1627.41 280.35 

2042.19 715.60 1966.77 442.44 748.44 2250.95 
2190.55 5382.71 5752.84 1597.24 565.19 1165.62 
3342.00 947.02 1514.33 566.48 4222.20 2309.20 
3138.98 2242.47 3911.76 1251.90 1972.37 5217.90 

300.41 774.04 1891.54 958.01 568.55 451.20 
2017.84 3210.59 1381.78 412.79 716.23 2019.79 
2120.06 606.39 673.68 390.93 472.81 1017.47 
2872.02 4744.84 3937.29 3019.84 418.13 740.91 
2483.63 1718.35 2028.90 382.89 2799.02 1261.47 

331.86 393.91 4583.43 1656.01 1004.49 300.79 
1380.97 1586.83 3551.50 1489.26 2326.50 2674.10 
2666.53 1887.04 2520.25 3116.05 339.35 2584.78 
1259.48 1283.67 822.10 524.19 2011.59 1017.37 
2468.30 2670.78 1760.81 626.87 2025.67 1873.57 
1651.33 771.37 4515.98 841.81 1356.07 3585.61 
1905.62 1955.75 3070.28 1274.76 1591.52 3886.93 

White shrimp harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 
Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 
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Summary Information for Individual Variables 

Tests of Normality 

KolmoQorov-Smirno,," Sha~iro-Wilk 

Statistic df Sig. Statistic df 
White Shrimp Harvest .113 29 .200' 
Ln(White Shrimp 

.176 29 .022 Harvest) 

January-February Inflows .101 29 .200' 
March-April Inflows .151 29 .091 
May-June Inflows .198 29 .005 
July-August Inflows .194 29 .007 
September-October 

.173 29 .026 Inflows 

November-December 
.182 29 .015 Inflows 

Ln(January-February 
.188 29 .010 Inflows) 

Ln(March-Aprii Inflows) .091 29 .200' 
Ln(May-June Inflows) .107 29 .200' 
Ln(July-August Inflows) .125 29 .200' 
Ln(September-October 

.116 29 .200' Inflows) 

Ln(November-December 
.096 29 .200' Inflows) 

'. This is a lower bound of the true significance. 

". This is an upper bound of the true significance. 

a. Lilliefors Significance Correction 

.946 29 

.850 29 

.946 29 

.876 29 

.916 29 

.826 29 

.867 29 

.888 29 

.870 29 

.973 29 

.954 29 

.955 29 

.972 29 

.956 29 

Sig. 
.222 

.010' 

.230 

.010' 

.032 

.010' 

.010' 

.010' 

.010' 

.667 

.330 

.353 

.659 

.359 
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Descriptives 

Statistic Std. Error 
Mean 2897.4207 183.9375 
95% Confidence Lower 

2520.6419 Interval for Mean Bound 

Upper 
3274.1995 Bound 

5% Trimmed Mean 
2912.8852 

White Median 3066.2000 

Shrimp Variance 981156.766 
Harvest Std. Deviation 

990.5336 

Minimum 982.00 
Maximum 4700.70 
Range 3718.70 
Interquartile Range 

1248.1500 

Skewness -.532 .434 
Kurtosis -.377 .845 

Extreme Values 

Case 
Number Year Value 

Highest 1 6 1964 4700.70 
2 28 1986 4108.30 
3 15 1973 4077.70 
4 17 1975 3927.20 

White 5 29 1987 3865.50 
Shrimp 

Lowest 1 1 1959 982.00 Harvest 
2 9 1967 1038.80 
3 3 1961 1106.70 
4 8 1966 1260.00 
5 2 1960 1596.40 
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Descriptives 

Statistic Std. Error 
Mean 1844.4838 204.3525 

Lower 1425.8868 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2263.0808 

5% Trimmed Mean 1783.7525 

Median 2017.8400 

JF_INFL Variance 1211038 

Std. Deviation 1100.4717 

Minimum 134.30 

Maximum 5180.00 

Range 5045.70 

Interquartile Range 1498.9400 

Skewness .729 .434 

Kurtosis 1.622 .845 

Extreme Values 

Case 
Number YEAR Value 

1 3 1961 5180.00 

2 16 1974 3342.00 

Highest 3 17 1975 3138.98 

4 21 1979 2872.02 

JF_INFL 
5 2 1960 2838.00 

1 13 1971 134.30 

2 9 1967 257.53 

Lowest 3 18 1976 300.41 

4 23 1981 331.86 

5 4 1962 728.40 
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Descriptives 

Statistic Std. Error 

Mean 1770.7334 247.9403 

Lower 1262.8507 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2278.6162 

5% Trimmed Mean 1661.5554 

Median 1440.1000 

MA_INFL Variance 1782758 

Std. Deviation 1335.1995 

Minimum 306.18 

Maximum 5382.71 

Range 5076.53 

Interquartile Range 1713.1400 

Skewness 1.211 .434 

Kurtosis .982 .845 

Extreme Values 

Case 
Number YEAR Value 

1 15 1973 5382.71 

2 21 1979 4744.84 

Highest 3 11 1969 4102.00 

4 10 1968 3236.90 

MA_INFL 
5 19 1977 3210.59 

1 13 1971 306.18 

2 5 1963 356.90 

Lowest 3 23 1981 393.91 

4 9 1967 583.93 

5 20 1978 606.39 
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Descriptives 

Statistic Std. Error 
Mean 2503.1303 310.4068 

Lower 
1867.2908 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
3138.9699 

5% Trimmed Mean 2424.1514 

Median 1966.7700 

MJ_INFL Variance 2794219 

Std. Deviation 1671.5918 

Minimum 273.04 

Maximum 6258.00 

Range 5984.96 

Interquartile Range 2715.2350 

Skewness .744 .434 

Kurtosis -.406 .845 

Extreme Values 

Case 
Number YEAR Value 

1 10 1968 6258.00 

2 15 1973 5752.84 

Highest 3 8 1966 5402.30 

4 23 1981 4583.43 

MJ_INFL 
5 28 1986 4515.98 

1 13 1971 273.04 

2 6 1964 445.80 

Lowest 3 20 1978 673.68 

4 9 1967 749.10 

5 5 1963 796.10 
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Descriptives 

Statistic Std. Error 
Mean 984.4576 144.6129 

Lower 688.2314 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
1280.6837 

5% Trimmed Mean 910.9417 

Median 626.8700 

JA_INFL Variance 606474.1 

Std. Deviation 778.7645 

Minimum 201.78 

Maximum 3116.05 

Range 2914.27 

Interquartile Range 948.5700 

Skewness 1.463 .434 

Kurtosis 1.838 .845 

Extreme Values 

Case 
Number YEAR Value 

1 25 1983 3116.05 

2 21 1979 3019.84 

Highest 3 1 1959 2282.80 

4 23 1981 1656.01 

JA_INFL 
5 15 1973 1597.24 

1 5 1963 201.78 

2 6 1964 215.41 

Lowest 3 7 1965 243.99 

4 22 1980 382.89 

5 9 1967 383.91 
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Descriptives 

Statistic Std. Error 
Mean 1213.1228 173.7714 

Lower 857.1681 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
1569.0774 

5% Trimmed Mean 1128.5317 

Median 978.5000 

SO_INFL Variance 875698.8 

Std. Deviation 935.7878 

Minimum 126.83 

Maximum 4222.20 

Ral1ge 4095.37 

Interquartile Range 1469.6800 

Skewness 1.378 .434 

Kurtosis 2.282 .845 

Extreme Values 

Case 
Number YEAR Value 

1 16 1974 4222.20 

2 22 1980 2799.02 

Highest 3 24 1982 2326.50 

4 4 1962 2163.94 

SO_INFL 
5 1 1959 2054.00 

1 6 1964 126.83 

2 8 1966 260.65 

Lowest 3 25 1983 339.35 

4 12 1970 395.35 

5 21 1979 418.13 
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Descriptives 

Statistic Std. Error 
Mean 1609.1290 230.8751 

Lower 1136.2027 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2082.0552 

5% Trimmed Mean 1508.2872 

Median 1288.4000 

ND_INFL Variance 1545796 

Std. Deviation 1243.3005 

Minimum 207.00 

Maximum 5217.90 

Range 5010.90 

Interquartile Range 1558.4700 

Skewness 1.218 .434 

Kurtosis 1.267 .845 

Extreme Values 

Case 
Number YEAR Value 

1 17 1975 5217.90 

2 29 1987 3886.93 

Highest 3 3 1961 3586.10 

4 28 1986 3585.61 

ND_INFL 
5 24 1982 2674.10 

1 1 1959 207.00 

2 6 1964 276.50 

Lowest 3 13 1971 280.35 

4 23 1981 300.79 

5 9 1967 336.49 
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Percentiles 

Percentiles 
5 10 25 50 75 90 95 

Weighted wh~e Shrimp Harvest 1010.4000 1106.7000 2364.3000 3066.2000 3612.4500 4077.7000 4404.5000 
Average (Definition Ln(White Shrimp Harvest) 6.917706 7.009138 7.768167 8.028194 8.192139 8.313288 8.388116 
I) January-February Inflows 195.9150 300.4100 977.0250 2017.6400 2475.9650 3138.9800 4261.0000 

March-April Inflows 331.5400 393.9100 743.4650 1440.1000 2456.6250 4102.0000 5063.7750 
May-June Inflows 359.4200 673.6800 1209.2900 1966.7700 3924.5250 5402.3000 6005.4200 
July-August Inflows 206.5950 243.9900 407.7850 626.8700 1356.3550 2262.8000 3067.9450 
September-October Inflows 193.7400 339.3500 522.3000 978.5000 1991.9800 2326.5000 3510.6100 
November-December Inflows 241.7500 280.3500 721.6050 1288.4000 2280.0750 3586.1000 4552.4150 
Ln(January-February Inflows) 5.2256 5.7051 6.8763 7.6098 7.8144 8.0517 8.3334 
Ln(March-Aprillnflows) 5.8006 5.9761 6.6106 7.2725 7.8027 8.3192 8.5279 
Ln(May-June Inflows) 5.8547 6.5128 7.0875 7.5841 8.2750 8.5946 8.6995 
Ln(July-August Inflows) 5.3399 5.4971 6.0107 6.4407 7.2107 7.7332 8.0286 
Ln(September-October Inflows) 5.2030 5.8270 6.2581 6.8860 7.5968 7.7521 8.1426 
Ln(November-December Inflows) 5.4775 5.6360 6.5811 7.1612 7.7319 8.1846 8.4126 

Tukey's Hinges White Shrimp Harvest 2392.4000 3066.2000 3604.3000 
Ln(White Shrimp Harvest) 7.780052 8.028194 8.189883 
January-February Inflows 1102.1000 2017.8400 2468.3000 
March-April Inflows 771.3700 1440.1000 2242.4700 
May-June Inflows 1381.7800 1966.7700 3911.7600 
July-August Inflows 412.7900 626.8700 1274.7600 
September-October Inflows 529.5000 978.5000 1972.3700 
November-December Inflows 740.9100 1288.4000 2250.9500 
Ln(January-February Inflows) 7.0050 7.6096 7.8113 
Ln(March-Aprillnflows) 6.6462 7.2725 7.7153 
Ln(May-June Inflows) 7.2311 7.5841 8.2717 
Ln(July-August Inflows) 6.0229 6.4407 7.1505 
Ln(September-October Inflows) 6.2719 6.8860 7.5870 
L!!{November-December Inflows) 6.6079 7.1612 7.7191 
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Box-Cox Analysis 

Numerical Results 
Lambda MSE 

-2.0 6254160 
-1.9 5560274 
-1.8 4953536 
-1.7 4422453 
-1.6 3957114 
-1.5 3548967 
-1.4 3190634 
-1.3 2875716 
-1.2 2598712 
-1.1 2354841 
-1.0 2139965 
-0.9 1950499 
-0.8 1783332 
-0.7 1635764 
-0.6 1505451 
-0.5 1390354 
-0.4 1288702 
-0.3 1198950 
-0.2 1119759 
-0.1 1049958 
0.0 988530 
0.1 934589 
0.2 887364 
0.3 846185 
0.4 810466 
0.5 779704 
0.6 753460 
0.7 731355 
0.8 713065 
0.9 698311 
1.0 686857 
1.1 678504 
1.2 673088 
1.3 670475 
1.4 670559 
1.5 673260 
1.6 678522 
1.7 686311 
1.8 696616 
1.9 709445 
2.0 724824 
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Model Choice Diagnostics 

Untransformed Data 

N 29 Regression Models for Dependent Variable: WHSHRIMP 

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Rsq 
In 

Adj 
Rsq 

1 0.1082 0.0752 
1 0.0944 0.0609 
1 0.0318 -.0041 
1 0.0033 -.0336 

2 0.3013 0.2475 
2 0.1488 0.0833 
2 0.1434 0.0775 
2 0.1371 0.0707 

3 0.3821 0.3080 
3 0.3274 0.2467 
3 0.3076 0.2245 
3 0.3015 0.2177 

C(p) 

10.67 
11.22 
13.73 
14.87 

4.947 
11. 05 
11.26 
11.51 

3.714 
5.901 
6.695 
6.938 

AIC MSE 

399.8 907383 
400.2 921446 
402.1 985160 
403.0 1.01E6 

394.7 738290 
400.4 899434 
400.6 905094 
400.8 911746 

393.1 679009 
395.6 739084 
396.4 760908 
396.7 767571 

SBC Variables in Model 

402.5 JF_INFL 
402.9 JA_INFL 
404.9 ND_INFL 
405.7 MlLINFL 

398.8 JF_INFL ND_INFL 
404.5 JF_INFL JA_INFL 
404.7 JA_INFL ND_INFL 
404.9 JF_INFL MA_INFL 

398.6 JF_INFL MA_INFL ND_INFL 
401.0 JF_INFL JA_INFL ND_INFL 
401.9 JF_INFL MJ_INFL ND_INFL 
402.1 JF_INFL SO_INFL ND_INFL 

4 0.4484 0.3565 3.061 391.8 631377 398.7 JF_INFL MA_INFL JA_INFL 
ND_INFL 

4 0.3924 0.2911 5.303 394.6 695519 401.5 JF_INFL MA_INFL MJ_INFL 
ND_INFL 

4 0.3863 0.2840 5.548 394.9 702527 401.8 JF_INFL MA_INFL SO_INFL 
ND_INFL 

4 0.3529 0.2451 6.882 396.5 740722 403.3 JF_INFL MJ_INFL JA_INFL 
ND_INFL 

5 0.4496 0.3299 5.015 393.8 657433 402.0 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.4490 0.3292 5.039 393.8 658162 402.0 JF_INFL MA_INFL MJ_INFL 
JA_INFL ND_INFL 

5 0.3948 0.2632 7.208 396.5 722934 404.7 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.3530 0.2124 8.878 398.5 772805 406.7 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

6 0.4500 0.3000 7.000 395.7 686857 405.3 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

_MODEL_ _ TYPE_ _ DEPVAR _ _RMSE _ INTERCEP JF_INFL MA_INFL 

MODELl PARMS WHSHRIMP 952.57 3443.58 -0.29610 
MODELl PARMS WHSHRIMP 959.92 3282.14 
MODELl PARMS WHSHRIMP 992.55 2668.88 
MODELl PARMS WHSHRIMP 1007.05 2822.16 0.04251 
MODELl PARMS WHSHRIMP 859.24 3258.54 -0.56513 
MODELl PARMS WHSHRIMP 948.38 3583.72 -0.22532 
MODELl PARMS WHSHRIMP 951. 36 3033.19 
MODELl PARMS WHSHRIMP 954.85 3302.23 -0.34709 0.13293 
MODELl PARMS WHSHRIMP 824.02 2985.25 -0.69621 0.22906 
MODELl PARMS WHSHRIMP 859.70 3377.84 -0.49892 
MODELl PARMS WHSHRIMP 872.30 3169.66 -0.57589 
MODELl PARMS WHSHRIMP 876.11 3271. 60 -0.56413 
MODELl PARMS WHSHRIMP 794.59 3107.35 -0.62265 0.29345 
MODELl PARMS WHSHRIMP 833.98 3055.85 -0.71204 0.28603 
MODELl PARMS WHSHRIMP 838.17 2909.76 -0.70906 0.24375 
MODELl PARMS WHSHRIMP 860.65 3234.68 -0.49330 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL WHSHRIMP _IN_ _P- _EDF_ 

1 -1 1 2 27 
2 -0.39079 -1 1 2 27 
3 0.14203 -1 1 2 27 
4 -1 1 2 27 
5 0.42337 -1 2 3 26 
6 -0.27497 -1 2 3 26 
7 -0.42883 0.17799 -1 2 3 26 
8 -1 2 3 26 
9 0.49140 -1 3 4 25 

10 -0.22175 0.40900 -1 3 4 25 
11 0.04834 0.41574 -1 3 4 25 
12 -0.016873 0.42683 -1 3 4 25 
13 -0.36977 0.48657 -1 4 5 24 
14 -0.07537 0.52022 -1 4 5 24 
15 0.074885 0.48042 -1 4 5 24 
16 0.10663 -0.32006 0.38580 -1 4 5 24 

OBS _MSE_ _ RSQ_ _ ADJRSQ _ _CP_ _ AIC _ - SBC _ 

1 907382.72 0.10822 0.07519 10.6688 399.759 402.494 
2 921445.72 0.09440 0.06086 11. 2216 400.205 402.940 
3 985159.83 0.03178 -0.00408 13.7261 402.144 404.878 
4 1014155.74 0.00328 -0.03363 14.8660 402.985 405.720 
5 738290.25 0.30128 0.24753 4.9469 394.684 398.786 
6 899433.70 0.14877 0.08329 11.0468 400.409 404.511 
7 905093.97 0.14341 0.07752 11.2611 400.591 404.693 
8 911745.61 0.13712 0.07074 11.5128 400.804 404.905 
9 679008.77 0.38210 0.30795 3.7143 393.119 398.588 

10 739083.61 0.32743 0.24672 5.9009 395.578 401.047 
11 760907.95 0.30757 0.22448 6.6953 396.422 401. 891 
12 767570.65 0.30151 0.21769 6.9378 396.674 402.144 
13 631377.05 0.44843 0.35650 3.0614 391.826 398.663 
14 695518.77 0.39239 0.29112 5.3027 394.632 401.468 
15 702527.40 0.38627 0.28398 5.5476 394.923 401.759 
16 740722.15 0.35290 0.24505 6.8821 396.458 403.295 

OBS _MODEL_ _TYPE_ _DEPVAIL _RMSE_ INTERCEP JF_INFL MA....INFL 

17 MODELl PARMS WHSHRIMP 810.82 3065.17 -0.63067 0.30025 
18 MODELl PARMS WHSHRIMP 811. 27 3121. 00 -0.62870 0.30547 
19 MODELl PARMS WHSHRIMP 850.26 2992.61 -0.72059 0.29271 
20 MODELl PARMS WHSHRIMP 879.09 3247.45 -0.49186 
21 MODELl PARMS WHSHRIMP 828.77 3079.58 -0.63502 0.30960 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL WHSHRIMP _IN_ _P- _EDF_ 

17 -0.36389 0.039913 0.48079 -1 5 6 23 
18 -0.01843 -0.35885 0.49376 -1 5 6 23 
19 -0.06937 0.057166 0.50954 -1 5 6 23 
20 0.10502 -0.32134 -0.011810 0.38839 -1 5 6 23 
21 -0.01511 -0.35538 0.036871 0.48713 -1 6 7 22 

OBS _MSE_ _ RS<L _ADJRSQ _ _ CP_ _ AIC _ _SBC _ 

17 657433.26 0.44959 0.32994 5.0147 393.765 401.968 
18 658162.43 0.44898 0.32920 5.0391 393.797 402.001 
19 722933.73 0.39476 0.26318 7.2081 396.519 404.723 
20 772805.39 0.35300 0.21235 8.8781 398.453 406.657 
21 686856.88 0.44996 0.29995 7.0000 395.745 405.316 
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Logged Inflows 

N 29 Regression Models for Dependent Variable: WHSHRIMP 

Rsq 
In 

Adj C(p) 
Rsq 

1 0.0954 0.0619 
1 0.0284 -.0076 
1 0.0172 -.0192 
1 0.0011 -.0359 

2 0.1463 0.0807 
2 0.1411 0.0750 
2 0.1312 0.0643 
2 0.1234 0.0560 

3 0.1952 0.0986 
3 0.1840 0.0861 
3 0.1663 0.0662 
3 0.1629 0.0624 

3.382 
5.487 
5.838 
6.343 

3.786 
3.951 
4.261 
4.504 

4.252 
4.603 
5.159 
5.267 

AIC 

400.2 
402.2 
402.6 
403.0 

MSE 

920377 
988646 

1E6 
1.02E6 

400.5 902023 
400.7 907582 
401.0 918037 
401.3 926222 

400.8 884391 
401.2 896670 
401. 8 916161 
401. 9 919927 

SBC Variables in Model 

402.9 LGJAINFL 
405.0 LGNDINFL 
405.3 LGJFINFL 
405.8 LGSOINFL 

404.6 LGMJINFL LGJAINFL 
404.8 LGJAINFL LGNDINFL 
405.1 LGJFINFL LGNDINFL 
405.4 LGMAINFL LGJAINFL 

406.3 LGJFINFL LGJAINFL LGNDINFL 
406.7 LGJFINFL LGMAINFL LGNDINFL 
407.3 LGMJINFL LGJAINFL LGNDINFL 
407.4 LGJFINFL LGMJINFL LGJAINFL 

4 0.2902 0.1719 3.271 399.1 812484 406.0 LGJFINFL LGMAINFL LGJAINFL 
LGNDINFL 

4 0.2371 0.1100 4.936 401.2 873224 408.1 LGJFINFL LGMJINFL LGJAINFL 
LGNDINFL 

4 0.2096 0.0779 5.799 402.3 904732 409.1 LGJFINFL LGJAINFL LGSOINFL 
LGNDINFL 

4 0.1943 0.0600 6.280 402.8 922266 409.7 LGJFINFL LGMAINFL LGMJINFL 
LGNDINFL 

5 0.2977 0.1450 5.036 400.8 838873 409.0 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.2922 0.1383 5.208 401.1 845418 409.3 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.2432 0.0787 6.746 403.0 903956 411.2 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.2033 0.0301 7.999 404.5 951671 412.7 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

6 0.2988 0.1076 7.000 402.8 875567 412.4 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 

959.36 
994.31 

1000.01 
1008.17 

949.75 
952.67 
958.14 
962.40 
940.42 
946.93 
957.16 
959.13 
901. 38 
934.46 
951.17 
960.35 

5568.29 
1543.54 
4001.78 
3170.21 
4381. 47 
4094.25 
2880.45 
4526.99 
4568.40 
1419.00 
3624.51 
4950.83 
3102.73 
4029.91 
5302.47 
1763.94 

-152.044 

-493.458 

-374.437 
-753.606 

-168.617 
-696.253 
-435.703 
-404.697 
-755.981 

231.017 

370.668 

515.471 

458.837 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL WHSHRIMP _IN_ _P_ _EDF_ 

1 -403.728 -1 
2 191.647 -1 
3 -1 
4 -40.061 -1 
5 361.113 -637.485 
6 -443.043 
7 
8 -497.802 
9 -349.196 

10 
11 272.934 -608.324 
12 442.068 -631.041 
13 -466.436 
14 357.962 -550.612 

245.472 
509.758 

475.454 
606.256 
174.317 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

15 -336.150 -157.299 

598.132 
419.762 
542.057 
645.655 

-1 
16 -163.955 

1 920377.20 
2 988646.27 
3 1000018.18 
4 1016398.95 
5 902022.96 
6 907581.67 
7 918036.58 
8 926221. 75 
9 884390.60 

10 896669.74 
11 916161.21 
12 919926.55 
13 812483.86 
14 873224.33 
15 904732.46 
16 922265.66 

OBS 

17 
18 
19 
20 
21 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

0.09545 
0.02835 
0.01718 
0.00108 
0.14632 
0.14106 
0.13117 
0.12342 
0.19520 
0.18403 
0.16629 
0.16286 
0.29021 
0.23715 
0.20962 
0.19430 

0.06195 
-0.00763 
-0.01922 
-0.03592 

WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 

0.08065 
0.07499 
0.06433 
0.05599 
0.09862 
0.08611 
0.06624 
0.06241 
0.17191 
0.11001 
0.07789 
0.06002 

915.90 
919.47 
950.77 
975.54 
935.72 

-1 

3.38181 
5.48703 
5.83771 
6.34285 
3.78560 
3.95067 
4.26113 
4.50419 
4.25193 
4.60254 
5.15907 
5.26659 
3.27083 
4.93578 
5.79944 
6.28004 

INTERCEP 

3037.56 
3439.86 
4562.16 
2550.08 
3298.53 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

400.171 
402.246 
402.578 
403.049 
400.493 
400.671 
401.003 
401.260 
400.783 
401.183 
401. 806 
401.925 
399.140 
401.230 
402.258 
402.815 

LGJFINFL 

-684.205 
-695.884 
-450.653 
-752.857 
-684.535 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

27 
27 
27 
27 
26 
26 
26 
26 
25 
25 
25 
25 
24 
24 
24 
24 

402.906 
404.981 
405.313 
405.784 
404.595 
404.773 
405.105 
405.362 
406.252 
406.652 
407.275 
407.394 
405.976 
408.067 
409.095 
409.652 

LGMAINFL 

450.773 
496.232 

427.118 
439.356 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL WHSHRIMP _IN_ _P_ _EDF_ 

17 
18 
19 
20 
21 

OBS 

17 
18 
19 
20 
21 

165.608 

327.979 
-168.499 
157.195 

838873.06 
845417.55 
903955.92 
951671.35 
875567.28 

-544.904 -1 
-457.041 -60.519 -1 
-525.084 -104.388 

556.970 
619.178 
468.626 
690.453 
575.145 

-1 
-126.664 

-533.738 

0.29769 
0.29221 
0.24320 
0.20326 
0.29884 

-46.252 

_ADJRSQ_ 

0.14502 
0.13835 
0.07868 
0.03005 
0.10762 

-1 
-1 

5.03609 
5.20801 
6.74573 
7.99915 
7.00000 

5 
5 
5 
5 
6 

400.832 
401.058 
402.999 
404.49l 
402.785 

6 
6 
6 
6 
7 

23 
23 
23 
23 
22 

409.036 
409.262 
411.203 
412.695 
412.356 
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Logged Harvest 

N 29 Regression Models for Dependent Variable: LWHSHRMP 

Rsq AIC MSE SBC Variables in Model 
In 

Adj C(p) 
Rsq 

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

1 0.1034 0.0702 
1 0.0914 0.0578 
1 0.0283 -.0076 
1 0.0026 -.0344 

2 0.2819 0.2266 
2 0.1431 0.0771 
2 0.1358 0.0694 
2 0.1323 0.0655 

3 0.3551 0.2777 
3 0.3078 0.2247 
3 0.2880 0.2026 
3 0.2821 0.1959 

9.172 -48.89 0.1734 -46.16 JF INFL 
9.630 -48.51 0.1757 -45.77 JA_INFL 
12.03 -46.56 0.1879 -43.83 ND_INFL 
13.02 -45.80 0.1929 -43.07 MA_INFL 

4.371 -53.33 0.1442 -49.23 JF INFL ND_INFL 
9.662 -48.20 0.1721 -44.10 JF_INFL JA_INFL 
9.937 -47.96 0.1735 -43.86 JA_INFL ND_INFL 
10.07 -47.84 0.1742 -43.74 MJ_INFL JA_INFL 

3.580 -54.45 0.1347 -48.98 JF_INFL MA_INFL ND_INFL 
5.384 -52.39 0.1446 -46.92 JF_INFL JA_INFL ND_INFL 
6.136 -51.58 0.1487 -46.11 JF_INFL MJ_INFL ND_INFL 
6.363 -51.34 0.1499 -45.87 JF_INFL SO_INFL ND_INFL 

4 0.4188 0.3220 3.151 -55.46 0.1264 -48.63 JF_INFL MA_INFL J~INFL 
ND_INFL 

4 0.3637 0.2577 5.252 -52.84 0.1384 -46.00 JF_INFL MA_INFL MJ_INFL 
ND_INFL 

4 0.3636 0.2575 5.257 -52.83 0.1384 -45.99 JF_INFL MA_INFL SO_INFL 
ND_INFL 

4 0.3329 0.2217 6.428 -51.46 0.1451 -44.63 JF_INFL MJ_INFL JA_INFL 
ND_INFL 

5 0.4227 0.2972 5.002 -53.66 0.1310 -45.46 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.4191 0.2928 5.141 -53.48 0.1319 -45.27 JF_INFL MA_INFL MJ_INFL 
JA_INFL ND_INFL 

5 0.3698 0.2328 7.020 -51.12 0.1430 -42.91 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.3333 0.1884 8.410 -49.48 0.1513 -41.28 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

6 0.4228 0.2654 7.000 -51.66 0.1370 -42.09 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

_ MODEL_ _ TYPE _ _DEPVAR _ - RMSE_ INTERCEP JF_INFL ~INFL 

MODELl PARMS LWHSHRMP 0.41636 8.12830 -.00012620 
MODELl PARMS LWHSHRMP 0.41914 8.06058 
MODELl PARMS LWHSHRMP 0.43344 7.80144 
MODELl PARMS LWHSHRMP 0.43915 7.86638 .00001646 
MODELl PARMS LWHSHRMP 0.37973 8.05075 -.00023894 
MODELl PARMS LWHSHRMP 0.41481 8.18867 -.00009570 
MODELl PARMS LWHSHRMP 0.41655 7.95728 
MODELl PARMS LWHSHRMP 0.41741 7.96898 
MODELl PARMS LWHSHRMP 0.36697 7.93735 -.00029333 .00009504 
MODELl PARMS LWHSHRMP 0.38020 8.10250 -.00021022 
MODELl PARMS LWHSHRMP 0.38558 8.01236 -.00024359 
MODELl PARMS LWHSHRMP 0.38719 8.04507 -.00023938 
MODELl PARMS LWHSHRMP 0.35555 7.98953 -.00026190 .00012256 
MODELl PARMS LWHSHRMP 0.37203 7.96551 -.00029964 .00011776 
MODELl PARMS LWHSHRMP 0.37207 7.89042 -.00030132 .00010418 
MODELl PARMS LWHSHRMP 0.38094 8.04054 -.00020779 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL LWHSHRMP _IN_ _P-

1 -1 1 2 
2 -.00016765 -1 1 2 
3 .00005847 -1 1 2 
4 -1 1 2 
5 .00017742 -1 2 3 
6 -.00011846 -1 2 3 
7 -.00018344 .00007385 -1 2 3 
8 0.000058103 -.00022235 -1 2 3 
9 .00020565 -1 3 4 

10 -.00009619 .00017119 -1 3 4 
11 0.000020880 .00017413 -1 3 4 
12 .000007340 .00017592 -1 3 4 
13 -.00015800 .00020359 -1 4 5 
14 -.000030051 .00021714 -1 4 5 
15 .000046558 .00019882 -1 4 5 
16 0.000046144 -.00013873 .00016115 -1 4 5 

OBS _ EDF_ _ MSE _ _RSQ_ _ ADJRSQ _ _ CP _ _ AIC _ _SBC _ 

1 27 0.17335 0.10344 0.07024 9.1718 -48.8928 -46.1582 
2 27 0.17568 0.09143 0.05778 9.6297 -48.5067 -45.7722 
3 27 0.18787 0.02834 -0.00764 12.0342 -46.5600 -43.8254 
4 27 0.19285 0.00259 -0.03435 13.0158 -45.8014 -43.0668 
5 26 0.14419 0.28187 0.22663 4.3713 -53.3281 -49.2262 
6 26 0.17207 0.14305 0.07713 9.6622 -48.2030 -44.1012 
7 26 0.17351 0.13584 0.06936 9.9371 -47.9600 -43.8581 
8 26 0.17423 0.13229 0.06555 10.0722 -47.8413 -43.7394 
9 25 0.13467 0.35509 0.27770 3.5803 -54.4470 -48.9778 

10 25 0.14455 0.30776 0.22469 5.3844 -52.3930 -46.9238 
11 25 0.14867 0.28804 0.20261 6.1358 -51.5786 -46.1094 
12 25 0.14991 0.28210 0.19595 6.3626 -51. 3373 -45.8681 
13 24 0.12642 0.41882 0.32196 3.1512 -55.4645 -48.6280 
14 24 0.13841 0.36371 0.25766 5.2521 -52.8368 -46.0004 
15 24 0.13844 0.36358 0.25750 5.2570 -52.8309 -45.9945 
16 24 0.14512 0.33286 0.22167 6.4276 -51. 4641 -44.6277 

OBS _MODEL_ _TYPE_ _DEPVAR_ - RMSE_ INTERCEP JF_INFL MA..INFL 

17 MODELl PARMS LWHSHRMP 0.36198 7.95590 -.00026829 .00012799 
18 MODELl PARMS LWHSHRMP 0.36312 7.99360 -.00026370 .00012615 
19 MODELl PARMS LWHSHRMP 0.37821 7.92131 -.00030562 .00012243 
20 MODELl PARMS LWHSHRMP 0.38900 8.02876 -.00020912 
21 MODELl PARMS LWHSHRMP 0.37009 7.95846 -.00026906 .00012965 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL LWHSHRMP _IN_ _P-

17 -.00015332 .000031823 .00019898 -1 5 6 
18 -.000005497 -.00015475 .00020573 -1 5 6 
19 -.000025864 .000039952 .00020968 -1 5 6 
20 0.000047622 -.00013755 .000010897 .00015876 -1 5 6 
21 -.000002686 -.00015180 .000031282 .00020011 -1 6 7 

OBS _EDF_ _ MSE_ _RSQ _ _ ADJRSQ_ _CP _ _AIC_ _SBC_ 

17 23 0.13103 0.42273 0.29724 5.0023 -53.6601 -45.4563 
18 23 0.13186 0.41909 0.29280 5.1413 -53.4775 -45.2737 
19 23 0.14305 0.36978 0.23278 7.0204 -51.1152 -42.9114 
20 23 0.15132 0.33332 0.18839 8.4102 -49.4841 -41.2803 
21 22 0.13697 0.42279 0.26537 7.0000 -51.6632 -42.0921 
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All Variables Logged 

N 29 Regression Models for Dependent Variable: LWHSHRMP 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.0959 0.0624 4.157 -48.65 0.1748 -45.91 LGJAINFL 
1 0.0434 0.0080 5.851 -47.01 0.1850 -44.28 LGNDINFL 
1 0.0153 -.0212 6.757 -46.17 0.1904 -43.44 LGJFINFL 
1 0.0001 -.0370 7.247 -45.73 0.1933 -42.99 LGMAINFL 

-------------------------------------------------------
2 0.1627 0.0983 4.002 -48.88 0.1681 -44.78 LGJFINFL LGNDINFL 
2 0.1604 0.0958 4.077 -48.80 0.1686 -44.69 LGJAINFL LGNDINFL 
2 0.1525 0.0873 4.331 -48.53 0.1702 -44.42 LGMJINFL LGJAINFL 
2 0.1163 0.0483 5.500 -47.31 0.1774 -43.21 LGMAINFL LGJAINFL 

----------------------------------------------------------------
3 0.2263 0.1334 3.952 -49.17 0.1616 -43.70 LGJFINFL LGJAINFL LGNDINFL 
3 0.2062 0.1109 4.601 -48.42 0.1658 -42.95 LGJFINFL LGMAINFL LGNDINFL 
3 0.1849 0.0870 5.288 -47.65 0.1702 -42.18 LGMJINFL LGJAINFL LGNDINFL 
3 0.1762 0.0774 5.566 -47.35 0.1720 -41.88 LGJFINFL LGSOINFL LGNDINFL 

-------------------------------------------------------------------------
4 0.3079 0.1925 3.321 -50.40 0.1506 -43.56 LGJFINFL LGMAINFL LGJAINFL 

LGNDINFL 
4 0.2691 0.1473 4.572 -48.82 0.1590 -41.98 LGJFINFL LGMJINFL LGJAINFL 

LGNDINFL 
4 0.2356 0.1082 5.650 -47.52 0.1663 -40.68 LGJFINFL LGJAINFL LGSOINFL 

LGNDINFL 
4 0.2138 0.0827 6.356 -46.70 0.1710 -39.86 LGJFINFL LGMAINFL LGMJINFL 

LGNDINFL 
--------------------------------------------------------------------------

5 0.3176 0.1693 5.006 -48.81 0.1549 -40.61 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.3086 0.1582 5.299 -48.43 0.1569 -40.22 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.2719 0.1137 6.480 -46.93 0.1653 -38.73 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.2194 0.0497 8.174 -44.91 0.1772 -36.71 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

--------------------------------------------------------------------------
6 0.3178 0.1318 7.000 -46.82 0.1619 -37.25 LGJFINFL LGMAINFL LGMJINFL 

LGJAINFL LGSOINFL LGNDINFL 
--------------------------------------------------------------------------

OBS _MODEL_ _ TYPE_ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL 

1 MODELl PARMS LWHSHRMP 0.41811 9.06250 
2 MODELl PARMS LWHSHRMP 0.43008 7.16547 
3 MODELl PARMS LWHSHRMP 0.43635 8.34938 -0.06248 
4 MODELl PARMS LWHSHRMP 0.43970 7.86093 0.00480 
5 MODELl PARMS LWHSHRMP 0.41002 7.79340 -0.23177 
6 MODELl PARMS LWHSHRMP 0.41059 8.29838 
7 MODELl PARMS LWHSHRMP 0.41251 8.51658 
8 MODELl PARMS LWHSHRMP 0.42124 8.67506 0.08595 
9 MODELl PARMS LWHSHRMP 0.40196 8.52642 -0.18008 

10 MODELl PARMS LWHSHRMP 0.40715 7.21603 -0.33454 0.14644 
11 MODELl PARMS LWHSHRMP 0.41257 8.09668 
12 MODELl PARMS LWHSHRMP 0.41475 8.12862 -0.24262 
13 MODELl PARMS LWHSHRMP 0.38802 7.93439 -0.31007 0.20821 
14 MODELl PARMS LWHSHRMP 0.39874 8.28933 -0.20705 
15 MODELl PARMS LWHSHRMP 0.40776 8.78415 -0.19070 
16 MODELl PARMS LWHSHRMP 0.41355 7.34542 -0.33543 0.17951 

60 



OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LWHSHRMP 

1 -0.17640 
2 
3 
4 
5 
6 -0.19678 
7 0.16611 -0.28392 
8 -0.21140 
9 -0.15164 

10 
11 0.11719 -0.26775 
12 -0.066150 
13 -0.19900 
14 0.15760 -0.24032 
15 -0.14706 -0.055229 
16 -0.06150 

1 0.17481 
2 0.18496 
3 0.19040 
4 0.19334 
5 0.16811 
6 0.16859 
7 0.17016 
8 0.17745 
9 0.16157 

10 0.16577 
11 0.17022 
12 0.17202 
13 0.15056 
14 0.15899 
15 0.16627 
16 0.17102 

_RSQ_ 

0.09589 
0.04338 
0.01527 
0.00008 
0.16274 
0.16039 
0.15253 
0.11626 
0.22629 
0.20615 
0.18486 
0.17624 
0.30786 
0.26907 
0.23564 
0.21376 

0.06240 
0.00795 

-0.02121 
-0.03696 

0.09833 
0.09580 
0.08734 
0.04828 
0.13344 
0.11089 
0.08705 
0.07739 
0.19251 
0.14725 
0.10825 
0.08272 

0.10334 

0.25275 
0.12725 

0.23785 
0.29087 
0.09670 
0.28022 
0.28741 
0.21334 
0.26124 
0.30565 

4.15743 
5.85064 
6.75744 
7.24735 
4.00158 
4.07734 
4.33069 
5.50029 
3.95213 
4.60147 
5.28795 
5.56606 
3.32131 
4.57225 
5.65043 
6.35606 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

-48.6494 
-47.0124 
-46.1723 
-45.7283 
-48.8770 
-48.7958 
-48.5257 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

-47.3105 
-49.1662 
-48.4211 
-47.6538 
-47.3486 
-50.3973 
-48.8159 
-47.5189 
-46.7005 

17 
18 
19 
20 
21 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LWHSHRMP 
LWHSHRMP 
LWHSHRMP 
LWHSHRMP 
LWHSHRMP 

0.39355 
0.39616 
0.40652 
0.42093 
0.40234 

7.90192 
8.02122 
8.44868 
7.61730 
7.94838 

-0.30407 
-0.30998 
-0.21153 
-0.33435 
-0.30413 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

27 
27 
27 
27 
26 
26 
26 
26 
25 
25 
25 
25 
24 
24 
24 
24 

-45.9148 
-44.2778 
-43.4377 
-42.9937 
-44.7751 
-44.6939 
-44.4238 
-43.2086 
-43.6970 
-42.9520 
-42.1846 
-41.8794 
-43.5608 
-41.9795 
-40.6825 
-39.8640 

0.17598 
0.20326 

0.16854 
0.17395 

17 
18 
19 
20 
21 

0.08250 -0.23809 0.26690 
0.29283 
0.22796 
0.32115 
0.27014 

-1 5 6 23 

0.14862 
-0.06307 

0.08101 

17 0.15488 
18 0.15694 
19 0.16526 
20 0.17718 
21 0.16188 

-0.19658 
-0.23268 

-0.23610 

0.31763 
0.30856 
0.27193 
0.21940 
0.31782 

-0.015587 
-0.031252 
-0.043806 
-0.008235 

0.16929 
0.15825 
0.11365 
0.04970 
0.13178 

5.00619 
5.29877 
6.48012 
8.17434 
7.00000 

-1 5 6 23 
-1 5 6 23 
-1 5 6 23 
-1 6 7 22 

-48.8096 -40.6058 
-48.4266 -40.2228 
-46.9295 -38.7257 
-44.9090 -36.7053 
-46.8177 -37.2467 
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Regression-Untransformed Data 

ANOVA and Parameter Estimates 

Model Summal)#l,b 

Std. 
Error of 

Variables R Adjusted the 
Model Entered Removed R Square R Square Estimate Durbin-Watson 
1 November-December 

Inflows, March-April 
Inflows, 
September-October 
Inflows, July-August .671 .450 .300 828.7683 
Inflows, May-June 
Inflows, 
Janua'¥.february 
Inflows' 

a. Dependent Variable: White Shrimp Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, 
September-October Inflows, July-August Inflows, May-June Inflows, January-February Inflows 

d. All requested variables entered. 

ANOV/Il' 

Sum of 
Model Sauares df Mean Square F Sig. 
1 Regression 12361537.983 6 2060256.331 3.000 .027" 

Residual 15110851.464 22 686856.885 
Total 27472389.448 28 

a. Dependent Variable: White Shrimp Harvest 

b. Independent Variables: (Constant), November-December Inflows, 
March-April Inflows, September-October Inflows, July-August Inflows, 
May-June Inflows, January-February Inflows 

1.700 
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CoefficientS' 

Stan 
dardi 
zed 

Coeff 
Unstandardized icient 95% Confidence 

Coefficients s Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 
1 (Constant) 3079.584 421.836 7.300 .000 2204.749 3954.419 

January-February 
-.635 .199 -.705 -3.189 .004 -1.048 -.222 Inflows 

March-April Inflows .310 .157 .417 1.969 .062 -.016 .636 
May-June Inflows -1.511E-02 .125 -.026 -.121 .905 -.273 .243 
July-August Inflows -.355 .239 -.279 -1.486 .151 -.851 .141 
September-October 

3. 687E-02 .186 .035 .198 .845 -.350 .423 Inflows 

November-December 
.487 .168 .611 2.906 .008 .140 .835 Inflows 

a. Dependent Variable: White Shrimp Harvest 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 January-February 

Inflows .511 1.957 

March-April Inflows .557 1.796 
May-June Inflows .566 1.767 
July-August Inflows .707 1.414 
September-October 

.807 1.240 Inflows 

November-December 
.565 1.770 Inflows 
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Collinearity Diagnostic' 

Variance Prooortions 

Condition January-February March-April 
Model Dimension Eigenvalue Index (Constant) Inflows Inflows 
1 1 5.541 1.000 .00 .00 .00 

2 .608 3.019 .00 .00 .07 
3 .266 4.562 .04 .03 .07 
4 .230 4.904 .00 .00 .12 
5 .171 5.698 .01 .26 .23 
6 .106 7.244 .89 .01 .13 
7 7. 785E-02 8.437 .05 .69 .38 

a. Dependent Variable: White Shrimp Harvest 

COllinearity Diagnostic' 

Variance PrQQortions 

May-June July-August September-October November-December 
Model Dimension Inflows Inflows Inflows Inflows 
1 1 .00 .01 .01 .01 

2 .03 .05 .20 .05 
3 .00 .02 .33 .35 
4 .06 .80 .03 .05 
5 .42 .01 .01 .02 
6 .05 .03 .43 .02 
7 .43 .09 .00 .50 

a. Dependent Variable: White Shrimp Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
1484.5918 3927.6738 2897.4207 664.4422 29 Value 

Std. 
Predicted -2.126 1.551 .000 1.000 29 
Value 

Standard 
Error of 

266.9057 576.4986 396.3361 94.9831 29 Predicted 
Value 

Adjusted 
Predicted 1565.7291 4034.1616 2891.3560 685.6245 29 
Value 

Residual -2093.7151 1777.4014 5.488E-13 734.6246 29 
Std. 

-2.526 2.145 .000 .886 29 Residual 

Stud. 
-2.733 2.361 .003 .999 29 Residual 

Deleted 
-2450.0974 2154.2524 6.0647 940.1981 29 Residual 

Stud. 
Deleted -3.285 2.670 -.011 1.094 29 
Residual 

Mahat. 
1.939 12.583 5.793 3.236 29 Distance 

Cook's 
.000 .182 .040 .058 29 Distance 

Centered 
Leverage .069 .449 .207 .116 29 
Value 

a. Dependent Variable: White Shrimp Harvest 
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Case Values for Residuals Diagnostics 

YEAR 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

ADLI 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

PRE 1 
1781.09536 
1794.88297 
1484.59175 
3482.66698 
3133.12011 
2923.29860 
3050.00766 
2463.38379 
3132.51513 
2772.10491 
3499.59831 
3618.81443 
3121.98088 
2941.44900 
3289.11074 
2306.90844 
3891.04057 
3000.17371 
3634.94279 
2285.00990 
1968.44450 
2585.40542 
2516.58465 
3499.41318 
2096.68202 
3048.26526 
3077.01390 
3699.02121 
3927.67382 

RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 1 SDR 1· 
-799.09536 -1157.40312 2139.40312 -1.68009 -.96420 -1.16040 -1.17010 
-198.48297 -236.16541 1832.56541 -1.65934 -.23949 -.26124 -.25563 
-377.89175 -732.16632 1838.86632 -2.12634 -.45597 -.63468 -.62584 
-158.26698 -185.22946 3509.62946 .88081 -.19097 -.20659 -.20204 
-105.82011 -118.45241 3145.75241 .35473 -.12768 -.13509 -.13204 
1777.40140 2154.25242 2546.44758 .03895 2.14463 2.36106 *2.66968 

16.19234 18.06610 3048.13390 .22965 .01954 .02064 .02016 
-1203.38379 -1596.74751 2856.74751 -.65323 -1.45201 -1.67258 -1.74911 
-2093.71513 -2450.09743 3488.89743 .35382 -2.52630 -2.73286 *-3.28528 

-255.30491 -380.15049 2896.95049 -.18860 -.30805 -.37590 -.36844 
310.00169 402.17603 3407.42397 .90629 .37405 .42605 .41798 

1.78557 2.15354 3618.44646 1.08571 .00215 .00237 .00231 
-159.18088 -193.55801 3156.35801 .33797 -.19207 -.21180 -.20714 
246.95100 279.15835 2909.24165 .06626 .29797 .31681 .31023 
788.58926 1165.89782 2911.80218 .58950 .95152 1.15697 1.16641 

85.49156 161.48396 2230.91604 -.88873 .10315 .14177 .13858 
36.15943 56.67604 3870.52396 1.49542 .04363 .05462 .05337 

401.92629 462.58174 2939.51826 .15465 .48497 .52028 .51147 
-1298.74279 -1697.96169 4034.16169 1.10999 -1.56708 -1.79181 -1.89429 

790.59010 966.88407 2108.71593 -.92169 .95393 1.05494 1.05779 
60.25550 100.96461 1927.73539 -1.39813 .07270 .09411 .09197 

856.19458 1093.45191 2348.14809 -.46959 1.03309 1.16749 1.17771 
205.81535 336.87811 2385.52189 -.57317 .24834 .31772 .31113 
-43.01318 -54.02081 3510.42081 .90601 -.05190 -.05816 -.05683 
666.21798 1197.17083 1565.72917 -1.20513 .80387 1.07759 1.08175 
556.03474 623.02454 2981.27546 .22702 .67092 .71018 .70195 

-453.81390 -522.08054 3145.28054 .27029 -.54758 -.58732 -.57837 
409.27879 560.24050 3548.05950 1.20643 .49384 .57778 .56883 
-62.17382 -81.15071 3946.65071 1.55055 -.07502 -.08571 -.08375 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
Adjusted predicted value; predicted value of harvest when the model is 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IVaJues greater than 3 are flagged. 
1nis is flagged ifit exceeds tn-p-2 .• = t21.0.01 = 2.518. 
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Prediction Intervals for White Shrimp Harvest 

WHSHRIMP 
LICCl 
UICCl 

YEAR WHSHRIMP LICll VlCll 
1959 982.00 -892.25870 4454.44942 
1960 1596.40 -720.69130 4310.45725 
1961 1106.70 -1361.10619 4330.28968 
1962 3324.40 982.32141 5983.01254 
1963 3027.30 675.61356 5590.62667 
1964 4700.70 391.10287 5455.49434 
1965 3066.20 595.75390 5504.26143 
1966 1260.00 -144.63774 5071.40532 
1967 1038.80 632.28549 5632.74476 
1968 2516.80 79.59791 5464.61191 
1969 3809.60 909.59712 6089.59950 
1970 3620.60 1091.00112 6146.62774 
1971 2962.80 586.90662 5657.05514 
1972 3188.40 474.26982 5408.62818 
1973 4077.70 601.46279 5976.75870 
1974 2392.40 -526.02334 5139.84021 
1975 3927.20 1164.70791 6617.37323 
1976 3402.10 515.63549 5484.71193 
1977 2336.20 1038.70424 6231.18133 
1978 3075.60 -255.14590 4825.16570 
1979 2028.70 -798.82012 4735.70913 
1980 3441.60 8.29894 5162.51191 
1981 2722.40 -236.69112 5269.86041 
1982 3456.40 936.33568 6062.49069 
1983 2762.90 -710.04366 4903.40769 
1984 3604.30 589.78286 5506.74767 
1985 2623.20 592.87650 5561.15130 
1986 4108.30 1066.93616 6331.10625 
1987 3865.50 1332.76944 6522.57821 

White shrimp harvest 
Lower limit for 99% prediction interval for white shrimp harvest 
Upper limit for 99% prediction interval for white shrimp harvest 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1959 -,78352 ,08897 -,04264 -,02848 
1960 -,11138 -,02855 -,08251 ,06756 
1961 -,60597 .05567 -.48122 .18138 
1962 -,08339 -,02788 .04985 -.00693 
1963 -,04562 -.03951 .00437 .01113 
1964 *1.22928 *1.14666 .02362 .02052 
1965 ,00686 .00468 .00135 -.00234 
1966 *-1.00003 -.05529 -.36746 .50692 
1967 *-1.35541 *-1.30076 .45782 .14810 
1968 -,25765 ,03098 -.07888 ,03803 
1969 ,22792 .01149 -.00722 .13893 
1970 ,00105 ,00061 -.00043 ,00067 
1971 -,09626 -.06331 .04358 ,00469 
1972 .11204 .06208 .03168 -,04675 
1973 ,80682 -,23798 -.08112 .50586 
1974 .13065 -,04666 .04530 -.01409 
1975 ,04020 -,01361 -.00925 .00719 
1976 .19869 .15355 -.08945 -.05341 
1977 *-1.05024 -.27323 .14909 -.78498 
1978 .49951 .34335 .28083 -.18234 
1979 .07559 -.01519 .00427 .02974 
1980 .61996 -.11048 .23474 ,01028 
1981 .24828 .04169 -.04518 -.15166 
1982 -.02875 .00704 .01733 -.00100 
1983 .96571 .04344 -.09572 -,09107 
1984 .24365 ,08719 -.05663 .05965 
1985 -.22432 ,02437 -.02377 -.13545 
1986 .34547 -.00565 -.09176 -.12910 
1987 -.04627 .00480 .02644 -.01254 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for January-February inflows 
Standardized dfbeta for March-April inflows 

*Items are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p + l}/n for a large data set. The 

cutoff used here is 1, 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1959 0.15654 -.51241 -.37237 .37761 
1960 -0.00620 -.00914 .02533 .05164 
1961 0.06001 .03328 .20137 .02143 
1962 0.02146 -.00942 -.04130 -.02225 
1963 0.01202 .01216 .01439 -.00701 
1964 -0.49954 -.27845 -.66961 -.15358 
1965 0.00178 -.00392 -.00330 -.00037 
1966 -0.80592 .20859 .28867 .35753 
1967 0.39643 .01385 .42332 .05648 
1968 -0.21008 .11029 .01280 .10786 
1969 0.03479 -.12076 -.01499 -.02333 
1970 -0.00046 -.00024 -.00029 .00019 
1971 0.03000 -.01491 -.02731 .01187 
1972 0.00573 -.04223 -.06166 .02490 
1973 0.17606 -.08321 .04031 -.05383 
1974 0.01427 -.02047 .10305 -.03898 
1975 -0.00022 -.00021 .00140 .03280 
1976 -0.00566 .05958 -.04203 -.01533 
1977 0.62236 .32069 .28927 -.43671 
1978 -0.10494 -.13666 -.27140 -.13916 
1979 -0.01881 .04560 -.00433 -.01457 
1980 0.10913 -.23503 .42912 -.29710 
1981 0.15702 .07916 .03419 -.08423 
1982 -0.00500 -.01095 -.01608 -.01151 
1983 -0.34944 .81061 -.31797 .27285 
1984 -0.09826 -.00671 .12636 -.02860 
1985 0.08068 .06698 -.09185 -.00639 
1986 0.18559 -.04286 -.01851 .17598 
1987 0.00822 -.00954 -.00123 -.04086 

Standardized dtbeta for May-June inflows 
Standardized dtbeta for July-August inflows 
Standardized dtbeta for September-October inflows 
Standardized dtbeta for November-December inflows 

*ltems are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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Regression--Logged Harvest 

ANOVA and Parameter Estimates 

Model SummarY',b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R SQuare R SQuare Estimate Durbin-Watson 
1 November-December 

Inflows, March-April 
Inflows, 
September-October 
Inflows, July-August .650 .423 .265 .370089 
Inflows, May-June 
Inflows, 
Janua'¥.-[ebruary 
Inflows' 

a. Dependent Variable: Ln(White Shrimp Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, 
September-October Inflows, July-August Inflows, May-June Inflows, January-February Inflows 

d. All requested variables entered. 

ANOV/!P 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 2.207 6 .368 2.686 .041D 

Residual 3.013 22 .137 
Total 5.220 28 

a. Dependent Variable: Ln(White Shrimp Harvest) 

b. Independent Variables: (Constant), November-December 
Inflows, March-April Inflows, September-October Inflows, 
July-August Inflows, May-June Inflows, January-February 
Inflows 

1.462 
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CoefficientS' 

Stan 
dardi 
zed 

Coeff 95% 
Unstandardized icient Confidence Collinearity 

Coefficients s Interval for B Statistics 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound Tolerance VIF 
1 (Constant) 7.958 .188 42.249 .000 7.568 8.349 

January-February 
-2.691£-04 .000 -.686 -3.026 .006 .000 .000 .511 1.957 Inflows 

March-April Inflows 1.296£-04 .000 .401 1.847 .078 .000 .000 .557 1.796 
May-June Inflows -2.688£-06 .000 -.010 -.048 .962 .000 .000 .566 1.767 
July-August Inflows -1.518£-04 .000 -.274 -1.421 .169 .000 .000 .707 1.414 
September-October 

3.127£-05 .000 .068 .376 .711 .000 .000 .807 1.240 Inflows 

November-December 
2.001£-04 .000 .576 2.674 .014 .000 .000 .565 1.770 Inflows 

a. Dependent Variable: Ln(White Shrimp Harvest) 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 January-February 

.511 1.957 Inflows 

March-April Inflows .557 1.796 
May-June Inflows .566 1.767 
July-August Inflows .707 1.414 
September-October 

.807 1.240 Inflows 

November-December 
.565 1.770 Inflows 
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Collinearity Diagnostic' 

Variance ProDortions 

Condition January-February March-April 
Model Dimension Eigenvalue Index (Constant) Inflows Inflows 
1 1 5.541 1.000 .00 .00 .00 

2 .608 3.019 .00 .00 .07 

3 .266 4.562 .04 .03 .07 

4 .230 4.904 .00 .00 .12 
5 .171 5.698 .01 .26 .23 
6 .106 7.244 .89 .01 .13 
7 7. 785E-02 8.437 .05 .69 .38 

a. Dependent Variable: Ln(White Shrimp Harvest) 

Collinearity Diagnostic' 

Variance Proportions 

May-June July-August September-October November-December 
Model Dimension Inflows Inflows Inflows Inflows 
1 1 .00 .01 .01 .01 

2 .03 .05 .20 .05 
3 .00 .02 .33 .35 
4 .06 .80 .03 .05 

5 .42 .01 .01 .02 
6 .05 .03 .43 .02 
7 .43 .09 .00 .50 

a. Dependent Variable: Ln(White Shrimp Harvest) 

84 



Residuals Diagnostics 

Summary Information 

Residuals StatisticS-

Minimum Maximum Mean Std. Deviation N 
Predicted 

7.281519 8.325120 7.895521 .280766 29 
Value 

Std. 
Predicted -2.187 1.530 .000 1.000 29 
Value 

Standard 
Error of 

.119187 .257437 .176985 4.24150E-02 29 
Predicted 
Value 

Adjusted 
Predicted 7.222637 8.345042 7.892987 .297031 29 
Value 

Residual -1.042662 .563215 1.89886E-15 .328048 29 
Std. 

-2.817 1.522 .000 .886 29 
Residual 

Stud. 
-3.048 1.675 .003 1.011 29 

Residual 

Deleted 
-1.220140 .701399 2. 53426E-03 .431375 29 

Residual 

Stud. 
Deleted -3.917 1.753 -.033 1.131 29 
Residual 

Mahal. 
1.939 12.583 5.793 3.236 29 Distance 

Cook's 
.000 .228 .046 .072 29 Distance 

Centered 
Leverage .069 .449 .207 .116 29 
Value 

a. Dependent Variable: Ln(White Shrimp Harvest) 

85 



Case Values/or Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR l' 
1959 7.44016 -.55057 -.79745 7.68704 -1.62184 -1.48768 -1.79041 -1.89255 
1960 7.42644 -.05093 -.06060 7.43611 -1.67073 -.13762 -.15012 -.14674 
1961 7.28152 -.27238 -.52774 7.53688 -2.18689 -.73599 -1.02445 -1.02566 
1962 8.15514 -.04609 -.05394 8.16299 .92466 -.12454 -.13473 -.13169 
1963 7.98971 .02572 .02879 7.98664 .33547 .06948 .07351 .07183 
1964 7.89225 .56321 .68263 7.77284 -.01164 1.52184 1.67542 1.75252 
1965 7.95313 .07506 .08375 7.94445 .20519 .20282 .21424 .20953 
1966 7.70889 -.57002 -.75635 7.89522 -.66473 -1.54023 -1.77419 -1.87253 
1967 7.98848 -1.04266 -1.22014 8.16596 .33110 -2.81733 *-3.04769 *-3.91725 
1968 7.84759 -.01685 -.02509 7.85583 -.17071 -.04553 -.05555 -.05428 
1969 8.14776 .09752 .12652 8.11876 .89840 .26350 .30013 .29383 
1970 8.19015 .00425 .00512 8.18927 1.04937 .01148 .01260 .01231 
1971 8.00014 -.00625 -.00760 8.00149 .37261 -.01688 -.01862 -.01819 
1972 7.90316 .16412 .18552 7.88175 .02719 .44346 .47149 .46299 
1973 8.05990 .25339 .37462 7.93867 .58548 .68466 .83249 .82648 
1974 7.68611 .09395 .17745 7.60260 -.74587 .25385 .34888 .34181 
1975 8.30990 -.03421 -.05363 8.32931 1.47588 -.09245 -.11574 -.11312 
1976 7.93555 .19660 .22626 7.90588 .14258 .53121 .56989 .56094 
1977 8.19197 -.43569 -.56962 8.32590 1.05587 -1.17726 -1.34610 -1.37290 
1978 7.62388 .40737 .49821 7.53304 -.96749 1.10074 1.21730 1.23151 
1979 7.49319 .12196 .20436 7.41079 -1.43298 .32954 .42658 .41851 
1980 7.78937 .35432 .45250 7.69119 -.37806 .95739 1.08193 1.08636 
1981 7.74815 .16111 .26371 7.64556 -.52487 .43534 .55696 .54804 
1982 8.16489 -.01690 -.02123 8.16921 .95940 -.04568 -.05119 -.05002 
1983 7.53371 .39032 .70140 7.22264 -1.28865 1.05468 1.41380 1.44868 
1984 7.97072 .21916 .24557 7.94432 .26784 .59219 .62684 .61798 
1985 7.97896 -.10681 -.12288 7.99503 .29719 -.28861 -.30956 -.30310 
1986 8.23417 .08660 .11854 8.20223 1.20615 .23399 .27376 .26792 
1987 8.32512 -.06527 -.08520 8.34504 1.53010 -.17637 -.20150 -.19705 

Predicted value of the natural log of harvest 
Ordinary residual; observed log harvest minus predicted log harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADLI Adjusted predicted value; predicted value of the log of harvest when the 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

model is fitted without that observation 
Z-score of the predicted value of the log of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 

1nis is flagged if it exceeds t.-p-2 .• = t21.0.01 = 2.518. 
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Residual Plot 
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Prediction Intervals for the Natural Log of White Shrimp Harvest 

LWSHRIMP 
LICC! 

mec! 

YEAR LWSHRIMP LICll VICI 1 
1959 6.8896 6.24637 8.63396 
1960 7.3755 6.30310 8.54977 
1961 7.0091 6.01077 8.55227 
1962 8.1090 7.03860 9.27167 
1963 8.0154 6.89231 9.08712 
1964 8.4555 6.76149 9.02301 
1965 8.0282 6.85718 9.04908 
1966 7.1389 6.54427 8.87351 
1967 6.9458 6.87200 9.10497 
1968 7.8307 6.64525 9.04994 
1969 8.2453 6.99119 9.30433 
1970 8.1944 7.06135 9.31895 
1971 7.9939 6.86809 9.13218 
1972 8.0673 6.80143 9.00488 
1973 8.3133 6.85973 9.26008 
1974 7.7801 6.42105 8.95116 
1975 8.2757 7.09245 9.52735 
1976 8.1321 6.82608 9.04503 
1977 7.7563 7.03262 9.35133 
1978 8.0313 6.48957 8.75820 
1979 7.6152 6.25746 8.72892 
1980 8.1437 6.63856 8.94019 
1981 7.9093 6.51867 8.97764 
1982 8.1480 7.02034 9.30944 
1983 7.9240 6.28036 8.78706 
1984 8.1899 6.87288 9.06856 
1985 7.8722 6.86966 9.08826 
1986 8.3208 7.05880 9.40953 
1987 8.2598 7.16636 9.48388 

Natural log of white shrimp harvest 
Lower limit for 99% prediction interval for the natural log of white shrimp 
harvest 
Upper limit for 99% prediction interval for the natural log of white shrimp 
harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV I' MAHA PV' COOK PV' 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1959 7.70270 .20534 
1960 3.50215 .00061 
1961 12.58289 .14056 
1962 3.11024 .00044 
1963 2.02053 .00009 
1964 3.93262 .08502 
1965 1.93856 .00076 
1966 5.93237 .14699 
1967 3.10726 .22586 
1968 8.22999 .00022 
1969 5.45178 .00383 
1970 3.81885 .00000 
1971 4.00746 .00001 
1972 2.26493 .00414 
1973 8.09586 .04737 
1974 12.21094 .01546 
1975 9.17043 .00109 
1976 2.70595 .00700 
1977 5.61775 .07957 
1978 4.13978 .04720 
1979 10.32413 .01756 
1980 5.10993 .04634 
1981 9.92791 .02822 
1982 4.73994 .00010 
1983 11.45266 .22757 
1984 2.04514 .00676 
1985 2.69573 .00206 
1986 6.57933 .00395 
1987 5.58221 .00177 

Mahalanobis distance 
Cook's distance 
Leverage value 

.27510 .3595 

.12508 .8350 

.44939 .0829 

.11108 .8746 

.07216 .9587 

.14045 .7875 

.06923 .9632 

.21187 .5477 

.11097 .8749 

.29393 .3128 

.19471 .6050 

.13639 .8004 

.14312 .7789 

.08089 .9437 

.28914 .3242 

.43611 .0938 

.32752 .2407 

.09664 .9108 

.20063 .5850 

.14785 .7635 

.36872 .1709 

.18250 .6466 

.35457 .1927 

.16928 .6917 

.40902 .1201 

.07304 .9573 

.09628 .9117 

.23498 .4740 

.19936 .5893 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

lThis is flagged if it exceeds C2p + I)ln or 0.5, whichever is smaller. 

.0193 

.0000 

.0063 

.0000 

.0000 

.0013 

.0000 

.0073 

.0252 

.0000 

.0000 

.0000 

.0000 

.0000 

.0002 

.0000 

.0000 

.0000 

.0011 

.0002 

.0000 

.0002 

.0000 

.0000 

.0257 

.0000 

.0000 

.0000 

.0000 

2MAHA_PV = I - FCMAH_1), where F is the CDF of a Chi-squared random variable with p + I degrees of freedom. 
Small values indicate a problem. 

3COOK_PV = FCCOO_l), where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1959 *-1.26729 .14391 -.06897 -.04607 
1960 -.06394 -.01639 -.04736 .03878 
1961 -.99310 .09123 -.78864 .29726 
1962 -.05435 -.01817 .03249 -.00452 
1963 .02482 .02150 -.00238 -.00606 
1964 .80696 .75273 .01550 .01347 
1965 .07128 .04864 .01406 -.02430 
1966 *-1.07059 -.05919 -.39339 .54269 
1967 *-1.61614 *-1.55097 .54588 .17659 
1968 -.03796 .00456 -.01162 .00560 
1969 .16022 .00808 -.00508 .09767 
1970 .00559 .00323 -.00228 .00358 
1971 -.00845 -.00556 .00383 .00041 
1972 .16720 .09265 .04728 -.06977 
1973 .57168 -.16862 -.05748 .35843 
1974 .32226 -.11509 .11173 -.03476 
1975 -.08521 .02885 .01960 -.01524 
1976 .21791 .16841 -.09810 -.05857 
1977 -.76117 -.19802 .10805 -.56892 
1978 .58154 .39974 .32695 -.21229 
1979 .34399 -.06913 .01943 .13532 
1980 .57187 -.10191 .21653 .00949 
1981 .43733 .07343 -.07957 -.26714 
1982 -.02530 .00619 .01525 -.00088 
1983 *1.29328 .05817 -.12818 -.12196 
1984 .21450 .07676 -.04985 .05251 
1985 -.11756 .01277 -.01246 -.07099 
1986 .16272 -.00266 -.04322 -.06081 
1987 -.10886 .01130 .06221 -.02949 

Standardized dffits value 
Standardized dtbeta for the intercept term 
Standardized dtbeta for logged January-February inflows 
Standardized dtbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1959 .25319 -.82879 -.60228 .61076 
1960 -.00356 -.00525 .01454 .02965 
1961 .09834 .05455 .33001 .03513 
1962 .01399 -.00614 -.02692 -.01450 
1963 -.00654 -.00661 -.00783 .00381 
1964 -.32792 -.18279 -.43956 -.10082 
1965 .01852 -.04073 -.03429 -.00380 
1966 -.86279 .22331 .30904 .38275 
1967 .47269 .01652 .50475 .06735 
1968 -.03095 .01625 .00189 .01589 
1969 .02446 -.08489 -.01054 -.01640 
1970 -.00245 -.00129 -.00152 .00103 
1971 .00263 -.00131 -.00240 .00104 
1972 .00855 -.06302 -.09201 .03716 
1973 .12475 -.05896 .02856 -.03814 
1974 .03521 -.05049 .25418 -.09615 
1975 .00046 .00044 -.00296 -.06952 
1976 -.00621 .06534 -.04610 -.01682 
1977 .45106 .23242 .20965 -.31651 
1978 -.12217 -.15910 -.31596 -.16201 
1979 -.08561 .20753 -.01972 -.06629 
1980 .10066 -.21679 .39583 -.27406 
1981 .27659 .13943 .06023 -.14837 
1982 -.00440 -.00964 -.01415 -.01013 
1983 -.46796 1.08556 -.42583 .36540 
1984 -.08651 -.00591 .11125 -.02518 
1985 .04228 .03510 -.04814 -.00335 
1986 .08741 -.02019 -.00872 .08289 
1987 .01935 -.02244 -.00290 -.09612 

Standardized dtbeta for logged May-June inflows 
Standardized dtbeta for logged July-August inflows 
Standardized dtbeta for logged September-October inflows 
Standardized dfbeta for logged November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l}/n for a large data set. The 

cutoff used here is 1. 
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Examining Subsets of the Data 

Untransformed Data: 1964 and 1967 Omitted 

N 27 Regression Models for Dependent Variable: WHSHRIMP 

Rsq 
In 

Adj C(pi 
Rsq 

1 0.2005 0.1685 
1 0.1224 0.0873 
1 0.0464 0.0083 
1 0.0052 -.0346 

2 0.4753 0.4315 
2 0.2491 0.1865 
2 0.2275 0.1632 
2 0.2171 0.1519 

3 0.5716 0.5157 
3 0.5009 0.4358 
3 0.4844 0.4172 
3 0.4753 0.4069 

21. 80 
26.17 
30.43 
32.74 

8.401 
21. 07 
22.28 
22.86 

5.003 
8.962 
9.887 
10.40 

AIC MSE 

363.9 664102 
366.4 728994 
368.6 792100 
369.8 826332 

354.5 454024 
364.2 649706 
365.0 668363 
365.3 677378 

351.0 386784 
355.2 450583 
356.0 465489 
356.5 473698 

SEC Variables in Model 

366.5 JF_INFL 
369.0 JA_INFL 
371. 2 ND_INFL 
372.4 MJ_INFL 

358.4 JF_INFL ND_INFL 
368.1 JF_INFL JA_INFL 
368.8 JF_INFL MA_INFL 
369.2 JF_INFL MJ_INFL 

356.2 JF_INFL ~INFL ND INFL 
360.3 JF_INFL JA_INFL ND_INFL 
361.2 JF_INFL MJ_INFL ND_INFL 
361.7 JF_INFL SO_INFL ND_INFL 

4 0.6382 0.5725 3.269 348.5 341467 355.0 JF_INFL ~INFL JA_INFL 
ND_INFL 

4 0.5834 0.5076 6.343 352.3 393242 358.8 JF_INFL MA_INFL SO_INFL 
ND_INFL 

4 0.5805 0.5042 6.505 352.5 395970 359.0 JF_INFL MA_INFL MJ_INFL 
ND_INFL 

4 0.5301 0.4447 9.327 355.5 443524 362.0 JF_INFL MJ_INFL JA_INFL 
ND_INFL 

5 0.6430 0.5580 5.004 350.1 353037 357.9 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.6387 0.5527 5.244 350.4 357287 358.2 JF_INFL ~INFL MJ_INFL 
JA_INFL ND_INFL 

5 0.5885 0.490.5 8.057 354.0 406922 361.7 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.5306 0.4188 11.30 357.5 464170 365.3 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

6 0.6430 0.5360 7.000 352.1 370623 361.2 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 
WHSHRIMP 

814.924 
853.812 
890.000 
909.028 
673.813 
806.044 
817.535 
823.030 
621. 919 
671.255 
682.268 
688.257 
584.351 
627.090 
629.262 
665.976 

INTERCEP 

3620.29 
3312.54 
2633.54 
2796.04 
3375.84 
3777.23 
3487.27 
3459.73 
3077.32 
3499.49 
3259.27 
3368.09 
3212.04 
2940.63 
3154.60 
3329.19 

-0.37155 

-0.63590 
-0.31111 
-0.40973 
-0.38503 
-0.75232 
-0.58215 
-0.64284 
-0.63614 
-0.69051 
-0.76858 
-0.76799 
-0.57160 

~INFL 

0.11249 

0.21973 

0.27338 
0.24438 
0.26487 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL WHSHRIMP - IN - _P- _EDF -

1 -1 1 2 25 
2 -0.39903 -1 1 2 25 
3 0.15591 -1 1 2 25 
4 0.03912 -1 1 2 25 
5 0.44400 -1 2 3 24 
6 -0.26488 -1 2 3 24 
7 -1 2 3 24 
8 0.07061 -1 2 3 24 
9 0.51428 -1 3 4 23 

10 -0.19382 0.42800 -1 3 4 23 
11 0.05252 0.43881 -1 3 4 23 
12 0.00846 0.44247 -1 3 4 23 
13 -0.32543 0.50458 -1 4 5 22 
14 0.11268 0.50183 -1 4 5 22 
15 -0.06245 0.53488 -1 4 5 22 
16 0.10157 -0.28027 0.41084 -1 4 5 22 

OBS _MSE_ _ RSQ_ _ADJRSQ_ _CP _ _ AIC - _SBC _ 

1 664101.68 0.20049 0.16851 21. 7963 363.889 366.481 
2 728994.25 0.12237 0.08726 26.1735 366.406 368.998 
3 792100.12 0.04640 0.00825 30.4303 368.648 371. 240 
4 826331. 50 0.00519 -0.03461 32.7393 369.790 372.382 
5 454024.22 0.47527 0.43154 8.4007 354.519 358.407 
6 649706.46 0.24911 0.18654 21.0722 364.195 368.083 
7 668363.42 0.22755 0.16318 22.2804 364.960 368.847 
8 677378.20 0.21713 0.15189 22.8641 365.321 369.209 
9 386783.56 0.57161 0.51573 5.0029 351. 043 356.226 

10 450583.09 0.50094 0.43585 8.9621 355.165 360.348 
11 465489.45 0.48443 0.41719 9.8872 356.044 361.227 
12 473698.30 0.47534 0.40691 10.3966 356.516 361. 699 
13 341466.56 0.63824 0.57247 3.2693 348.478 354.957 
14 393241. 80 0.58339 0.50764 6.3426 352.289 358.769 
15 395970.23 0.58050 0.50423 6.5046 352.476 358.955 
16 443523.50 0.53012 0.44469 9.3273 355.538 362.017 

OBS _MODEL_ _TYPE_ DEPVAR_ - RMSE - INTERCEP JF_INFL MA_INFL 

17 MODELl PARMS WHSHRIMP 594.169 3118.51 -0.70357 0.28694 
18 MODELl PARMS WHSHRIMP 597.735 3226.79 -0.69568 0.28261 
19 MODELl PARMS WHSHRIMP 637.905 3021. 82 -0.77826 0.27569 
20 MODELl PARMS WHSHRIMP 681.300 3297.08 -0.57365 
21 MODELl PARMS WHSHRIMP 608.788 3126.28 -0.70525 0.29017 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL WHSHRIMP IN_ _P- - EDF -

17 -0.31163 0.07238 0.49700 -1 5 6 21 
18 -0.01458 -0.31746 0.50963 -1 5 6 21 
19 -0.04858 0.09531 0.51978 -1 5 6 21 
20 0.10555 -0.27712 0.02323 0.40652 -1 5 6 21 
21 -0.00558 -0.30889 0.07074 0.49910 -1 6 7 20 

OBS _ MSE_ _ RSQ _ _ADJRSQ _ _CP_ _AIC_ _SBC_ 

17 353036.72 0.64298 0.55798 5.0035 350.121 357.896 
18 357286.71 0.63869 0.55266 5.2443 350.444 358.219 
19 406922.40 0.58849 0.49051 8.0568 353.957 361. 732 
20 464170.34 0.53060 0.41884 11.3005 357.511 365.286 
21 370623.32 0.64305 0.53596 7.0000 352.117 361.187 
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Logged Harvest: 1959, 1966, 1967, and 1971 Omitted 

N 25 Regression Models for Dependent Variable: LWHSHRMP 

Rsq Adj C(p} AIC MSE SEC Variables in Model 
In Rsq 

1 0.4324 0.4077 
1 0.0945 0.0551 
1 0.0069 -.0363 
1 0.0047 -.0386 

2 0.5441 0.5026 
2 0.4646 0.4159 
2 0.4520 0.4021 
2 0.4516 0.4017 

3 0.6190 0.5646 
3 0.5550 0.4914 
3 0.5546 0.4910 
3 0.5460 0.4811 

9.519 -68.21 0.0605 -65.78 JF_INFL 
27.68 -56.54 0.0965 -54.10 JA_INFL 
32.40 -54.23 0.1058 -51.79 MJ_INFL 
32.51 -54.17 0.1061 -51.74 ND_INFL 

5.514 -71.69 0.0508 -68.04 JF_INFL ND_INFL 
9.786 -67.68 0.0597 -64.02 JF_INFL MA_INFL 
10.47 -67.09 0.0611 -63.44 JF_INFL SO_INFL 
10.49 -67.07 0.0611 -63.42 JF_INFL MJ_INFL 

3.484 -74.18 0.0445 -69.31 JF_INFL MA_INFL ND_INFL 
6.927 -70.30 0.0519 -65.42 JF_INFL MJ_INFL ND_INFL 
6.946 -70.28 0.0520 -65.40 JF_INFL JA_INFL ND_INFL 
7.410 -69.80 0.0530 -64.92 JF_INFL SO_INFL ND_INFL 

4 0.6588 0.5906 3.343 -74.94 0.0418 -68.85 JF_INFL MA_INFL JA_INFL 
ND_INFL 

4 0.6342 0.5610 4.670 -73.20 0.0448 -67.10 JF_INFL MA_INFL SO_INFL 
ND_INFL 

4 0.6241 0.5489 5.210 -72.52 0.0461 -66.42 JF_INFL MA_INFL MJ_INFL 
ND_INFL 

4 0.5840 0.5007 7.369 -69.98 0.0510 -63.89 JF_INFL MJ_INFL JA_INFL 
ND_INFL 

5 0.6652 0.5771 5.000 -73.41 0.0432 -66.10 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.6588 0.5691 5.343 -72.94 0.0440 -65.63 JF_INFL MA_INFL MJ_INFL 
JA_INFL ND_INFL 

5 0.6381 0.5428 6.459 -71.47 0.0467 -64.15 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.5849 0.4757 9.317 -68.04 0.0535 -60.73 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

6 0.6652 0.5536 7.000 -71.41 0.0456 -62.88 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LWHSHRMP 0.24596 
LWHSHRMP 0.31065 
LWHSHRMP 0.32534 
LWHSHRMP 0.32569 
LWHSHRMP 0.22539 
LWHSHRMP 0.24424 
LWHSHRMP 0.24711 
LWHSHRMP 0.24720 
LWHSHRMP 0.21088 
LWHSHRMP 0.22792 
LWHSHRMP 0.22801 
LWHSHRMP 0.23021 
LWHSHRMP 0.20448 
LWHSHRMP 0.21175 
LWHSHRMP 0.21464 
LWHSHRMP 0.22581 

8.38036 
8.12214 
7.95758 
8.03144 
8.32129 
8.32600 
8.34182 
8.31575 
8.22282 
8.27424 
8.34403 
8.31102 
8.24545 
8.18042 
8.24387 
8.27679 

-.00019448 

-.00025689 
-.00020699 .000042605 
-.00020486 
-.00019794 
-.00029009 .000067181 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

-.00025748 
-.00024665 
-.00025779 
-.00027720 
-.00029690 
-.00029595 
-.00023885 

.000083503 
.000075719 
.000080047 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL LWHSHRMP _IN_ -p-

I -1 1 2 
2 -.00012603 -1 1 2 
3 0.000016547 -1 1 2 
4 -.00001760 -1 1 2 
5 0.00010162 -1 2 3 
6 -1 2 3 
7 .000047892 -1 2 3 
8 0.000027788 -1 2 3 
9 0.00012357 -1 3 4 

10 0.000021063 0.00009831 -1 3 4 
11 -.00004451 0.00010182 -1 3 4 
12 .000015726 0.00009753 -1 3 4 
13 -.00009111 0.00012929 -1 4 5 
14 .000045763 0.00011443 -1 4 5 
15 -.000017864 0.00013058 -1 4 5 
16 0.000038938 -.00008313 0.00009586 -1 4 5 

OBS _EDF_ _ MSE_ _ RSQ. _ADJRSQ _ _ CP_ _AIC _ _SBC _ 

1 23 0.06050 0.43235 0.40767 9.5191 -68.2138 -65.7761 
2 23 0.09650 0.09451 0.05514 27.6831 -56.5394 -54.1016 
3 23 0.10584 0.00686 -0.03632 32.3957 -54.2294 -51.7916 
4 23 0.10607 0.00468 -0.03859 32.5125 -54.1748 -51.7370 
5 22 0.05080 0.54405 0.50260 5.5136 -71.6919 -68.0353 
6 22 0.05965 0.46459 0.41592 9.7858 -67.6756 -64.0189 
7 22 0.06106 0.45195 0.40213 10.4654 -67.0922 -63.4356 
8 22 0.06111 0.45155 0.40169 10.4870 -67.0739 -63.4173 
9 21 0.04447 0.61901 0.56458 3.4839 -74.1817 -69.3062 

10 21 0.05195 0.55497 0.49139 6.9270 -70.2975 -65.4220 
11 21 0.05199 0.55462 0.49099 6.9458 -70.2778 -65.4023 
12 21 0.05299 0.54599 0.48113 7.4098 -69.7981 -64.9226 
13 20 0.04181 0.65883 0.59060 3.3427 -74.9419 -68.8475 
14 20 0.04484 0.63415 0.56098 4.6696 -73.1958 -67.1014 
15 20 0.04607 0.62411 0.54893 5.2097 -72 .5185 -66.4242 
16 20 0.05099 0.58395 0.50074 7.3686 -69.9812 -63.8869 

OBS _MODEL_ _ TYPE_ _DEPVAR _ _RMSE_ INTERCEP JF_INFL MA_INFL 

17 MODELl PARMS LWHSHRMP 0.20783 8.21510 - .00028294 .000087667 
18 MODELl PARMS LWHSHRMP 0.20980 8.24537 -.00027716 .000083455 
19 MODELl PARMS LWHSHRMP 0.21608 8.20050 -.00030181 .000086720 
20 MODELl PARMS LWHSHRMP 0.23141 8.26584 -.00024033 
21 MODELl PARMS LWHSHRMP 0.21352 8.21523 -.00028299 .000087748 

OBS MJ_INFL J~INFL SO_INFL ND_INFL LWHSHRMP _IN_ _P-

17 -.00008261 .000030481 0.00012267 -1 5 6 
18 0.000000080 -.00009116 0.00012926 -1 5 6 
19 - .000015713 .000044068 0.00012093 -1 5 6 
20 0.000039624 -.00007966 .000011696 0.00009269 -1 5 6 
21 -.000000133 -.00008252 .000030483 0.00012272 -1 6 7 

OBS _EDF _MSE_ _RSQ_ _ADJRSQ. _CP_ _AIC_ _SBC_ 

17 19 0.04319 0.66521 0.57710 5.0000 -73.4133 -66.1001 
18 19 0.04401 0.65883 0.56905 5.3426 -72.9419 -65.6287 
19 19 0.04669 0.63808 0.54283 6.4586 -71.4655 -64.1522 
20 19 0.05355 0.58492 0.47569 9.3165 -68.0394 -60.7262 
21 18 0.04559 0.66521 0.55361 7.0000 -71.4134 -62.8812 
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Summary Report 

Description of the Problem 
Bimonthly freshwater inflows into Galveston Bay were recorded for the years 1959 to 

1987. These variables, and various transformations of them, were used to construct a model for 
the annual harvest of brown shrimp. 

Constructing Models-General Discussion 
Stability of coefficient estimates and accuracy of predicted values are primary goals in 

constructing models for prediction. To this end, the data must be examined from three points of 
view: individual observations (to detect outliers or influential points); variables, individually and 
in groups (to select an optimal set of predictors); and the interaction of these two, which 
produces the overall structure of the data set (to determine whether multicollinearity is present or 
not). The first two of these were examined by both graphic and quantitative means; the third by 
quantitative means only. 

Detecting Influential Points and Outliers 

The structures of individual variables were examined via box plots and histograms, as 
well as by all the usual numerical measures. For each pair of variables, 99% prediction ellipses 
were plotted in a further effort to look for unusual points. For example, suppose large values of 
Variable A are generally associated with large values of Variable B. If an observation consisted 
of a large value for Variable A but a small value for Variable B, that point would be considered 
unusual, even though it was well within the range of data for both variables and could not be 
considered an outlier. 

In addition, a number of residual analysis techniques were employed. A large residual 
indicates a point not well-fit by the model. The deleted residual, however, is somewhat more 
useful in the search for influential points. The model is fitted without a given observation, and 
the predicted response and corresponding residual are calculated for that observation. The 
Studentized deleted residual is scaled to have a Student's t distribution. Histograms and normal 
P-P plots of the residuals were also examined. 

Other quantities, such as the Mahalanobis distance, Cook's distance, the leverage value, 
standardized values for the Dffits (to measure the influence of a given observation on the 
predicted response) and the Dfbetas (to measure the influence of a given observation on the 
calculated coefficients) were also used to build a general picture of the influence of individual 
points. Plots were made of the standardized Dffits value for each model against the Dfbeta 
values for each predictor in the model. Points which were extreme indicated observations which 
had strong effects on both predicted values and coefficient estimates. 
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Variable Selection 
For each regression, residuals were plotted against each of the independent variables to 

look for nonlinear relationships between the response variable and individual predictors. Partial 
residual plots were employed to examine the overall relationship between the response and 
individual predictors. A partial residual is a corollary to the deleted residual. That is, the model 
is fitted without a given variable and the predicted response and corresponding residual are 
calculated for each observation. This seeks to answer the question, "What is the relationship of 
this predictor to the response variable, taking all other variables into account?" Thus, it 
examines the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a given 
model. We examined a number of these, including R2 and mean squared error (MSE), and 
several others which directly incorporate penalties for having too many predictors in the model, 
such as adjusted R2, Cp, AlC, and SBC. It is well-established that too many predictors in a model 
can lead to bad prediction, just as too few can, and these measures are used as part of the attempt 
to find an optimal model. 

Multicollinearity 

Multicollinearity arises when one or more variables are nearly closely approximated by 
linear combinations of the remaining variables, resulting in unstable coefficient estimates. The 
variance inflation factor (VIF) was calculated for each coefficient estimate to measure this 
instability, which is not usually considered profound for VIF's less that 10. No problems were 
found with this data. Additionally, the condition index (a ratio of eigenvalues of the covariance 
matrix, with the largest eigenValue always on top) was calculated. A ratio greater than 30 is 
considered cause for concern. Again, no evidence of multicollinearity was found. 

Other Procedures 

Several other miscellaneous diagnostics, including the Durbin-Watson test for serial 
autocorrelation, were performed, and no general problems were detected. The Box-Cox 
procedure, used to find a transformation to normality, was also performed. 

How the Final Model Was Chosen 
Selecting the Data Set Used. First, the variables were explored thoroughly, individually 

and in pairs, in a first effort to detect outliers. The SAS® programming language allows a 
number of diagnostics to be calculated for a group of models on a given data set without actually 
performing a formal regression, thus allowing one to examine a large number of models quite 
efficiently. In addition to the untransformed data, three transformed data sets were selected for 
this procedure, based on prior experience. Before we proceeded, the Box-Cox procedure was 
performed to find if a transformation to normality was suggested. The recommended 
transformation was the square root of harvest. At this point, there were five data sets for which 
the diagnostic series was calculated: 
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1. Untransfonned data 
2. Square root of harvest; remaining variables untransfonned 
3. Natural log of inflow variables; harvest untransfonned 
4. Natural log of harvest; inflows untransfonned 
5. Natural log of all variables 

Selecting the Points to be Omitted. Data sets 1, 2, and 5 (maximum R2 = 0.43, 0.42, 
and 0.43 respectively) showed somewhat more promise than sets 3 and 4 (maximum R2 = 0.39 
and 0.37 respectively), so full regressions were perfonned for three models, each of which 
contained all variables in its corresponding data set. All diagnostics were generated, and 
influential points were determined for each model. Because so many points were flagged, a large 
number of subsets of those three data sets were analyzed. Each subset was obtained by deleting 
various combinations of the potentially troublesome points. In each case, one subset was chosen 
as optimal; those results are presented in the section on subset analysis. 

The observations flagged as potentially influential are given in the summary table on the 
next page. Those which were ultimately deleted in fitting the model are indicated with an 
asterisk. The abbreviation key and a similar summary table for points designated as potentially 
influential by box plots also appear on the following pages. A point was not considered to be a 
potential problem unless it garnered multiple flags. 

The results from this part of the analysis point out an unfortunate truth in the search for 
influential points: The various measures of an observation's influence are only general rules of 
thumb. The only way actually to ascertain the effect an observation has on the model is to 
remove it and refit the model without it. Unfortunately, this itself is inadequate; many points 
have a profound influence on the fit of the model only in the presence of another particular point. 
Only by removing both points is the true effect discovered. Unfortunately, there are no tests for 
detecting such relationships, only graphical procedures and experience. 
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BOX SRE SDR LEV MAH COO SDF SDB Total 
Data Set 1 

*1959 1 1 1 3 
1961 1 1 
1973 1 1 
1974 1 1 

*1975 1 1 2 
1976 1 1 
1979 2 2 
1980 1 1 
1983 1 1 

Data Set 2 
*1959 1 1 3 5 

1961 1 1 
1973 1 1 
1974 1 1 

*1975 1 1 1 3 
*1979 2 2 

1983 1 1 2 
Data Set 5 

1959 1 1 1 1 1 5 
*1960 1 1 1 1 2 6 

1961 1 1 
1967 1 1 
1971 2 2 
1976 1 1 
1981 1 1 
1983 1 1 

Summary of pomts flagged by diagnostic measures 

Key to Abbreviations: 
BOX Box plot 
SRE Studentized residual 
SDR Studentized deleted residual 
LEV Leverage value 
MAH Mahalanobis distance 
COO Cook's distance 
SDF Standardized Dffits value 
SDB Standardized Dfbeta value 
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Year Variable 
1959 Ln(Brown Shrimp Harvest) 
1960 Ln(Brown Shrimp Harvest) 
1961 Ln(Brown Shrimp Harvest) 

January-February Inflows 
1967 Ln(J anuary -February Inflows) 
1971 Ln(January-February Inflows) 

Ln(May-June Inflows) 
1973 March-April Inflows 
1974 September-October Inflows 
1975 November-December Inflows 
1976 Ln(January-February Inflows) 
1979 March-April Inflows 

July-AuKust Inflows 
1983 July-August Inflows 

Summary of pomts flagged by boxplots 

Selecting the Final Candidate Models. After the subset analysis led us to three subsets 
(untransformed data, 1959 and 1975 omitted; square root of harvest, 1959, 1975, and 1979 
omitted; all variables logged, 1960 omitted), further examination led us to consider the following 
two models: 

1959 and 1975 Omitted: 
1a. Harvest regressed on January-February, July-August, September-October, and 

November-December inflows 

1959. 1975. and 1979 Omitted: 
2a. Square root of harvest regressed on January-February, July-August, September

October, and November-December inflows 

Selecting the Final Model. To put these models on a common ground for testing, the 
observations corresponding to the years 1959, 1975, and 1979 were deleted. Regression was 
performed using each of these two models, and the deleted residuals were calculated. In the 
models where the prediction was for the square root of harvest, the prediction was transformed 
back to the original scale before the residual was calculated. Various descriptive statistics were 
calculated for the square of these deleted residuals. This was repeated for the entire data set of 
29 observations, and the results of both of these procedures appear on the next page. Clearly, 
model 1a performs better from the point of view of prediction, and is therefore our final choice. 
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Descriptive Statistics 

N Minimum Maximum Mean 
1a 26 1478.5364 2817860.1621 436334.715067 

2a 26 2.4352 3805727.4392 517870.251210 

1a 29 33.6001 3476037.4098 642356.264167 
2a 29 1104.4258 3288921.8390 727235.407397 

Model 

Brown Shrimp Harvest = 1019.833 - 0.578*(January-February Inflows) 
+ OA19*(July-August Inflows) 
+ OA06*(September-October Inflows) 
+ 0.353*(November-December Inflows) 

Model SummarY',b 

Std. Deviation 
678819.215235 
867047.913709 

992028.977915 

1026733.316183 

Std. 
Error of 

Variables R Adjusted the 
Model Entered Removed R Sauare R Sauare Estimate Durbin-Watson 

1 

November-December 
Inflows, July-August 
Inflows, 
September-October .756 .571 .493 582.7584 
Inflows, 
Januarr:february 
Inflows' 

a. Dependent Variable: Brown Shrimp Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, July-August Inflows, 
September-October Inflows, January-February Inflows 

d. All requested variables entered. 

ANOVIP 

Sum of 
Model Squares df Mean Square F 

1 

Regression 9954495.256 4 2488623.814 7.328 
Residual 7471362.011 22 339607.364 

Total 17425857.267 26 

a. Dependent Variable: Brown Shrimp Harvest 

b. Independent Variables: (Constant), November-December Inflows, 
July-August Inflows, September-October Inflows, January-February 
Inflows 

SiQ. 
.001D 

1.125 
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CoefficientS' 

Stan 
dardl 
zed 

Coeff 
Unstandardized iclent 95% Confidence 

Coefficients s Interval for B 

Std. Lower Upper 
Model B Error Beta t Slfl· Bound Bound 

(Constant) 1019.833 268.170 3.803 .001 463.682 1575.985 
January-February -.578 .132 -.784 -4.386 .000 -.851 -.305 
Inflows 

1 
July-August Inflows .419 .168 .391 2.493 .021 .071 .768 
September-October 

.406 .134 .468 3.022 .006 .127 .685 
Inflows 

November-December 
.353 .140 .449 2.529 .019 .064 .643 

Inflows 

a. Dependent Variable: Brown Shrimp Harvest 

Collln.arl!y Diagnostic' 

Variance Proportions 
Condition January-February July-August September-October 

Model Dimension Eigenvalue Index (Constant) Inflows Inflows Inflows 

1 

1 4.068 1.000 

2 .475 2.928 

3 .208 4.420 
4 .134 5.508 
5 .115 5.957 

a. Dependent Variable: Brown Shrimp Harvest 
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Listing of Data 

YEAR BRSHRIMP 
1959 23.30 
1960 8.60 
1961 82.90 
1962 868.50 
1963 600.80 
1964 717.10 
1965 1132.20 
1966 681.10 
1967 1148.50 
1968 307.80 
1969 475.50 
1970 1556.00 
1971 2050.10 
1972 1453.00 
1973 955.40 
1974 1422.70 
1975 828.40 
1976 1798.00 
1977 1381.50 
1978 883.20 
1979 1315.00 
1980 2314.50 
1981 1991.90 
1982 2535.30 
1983 1940.80 
1984 2771.00 
1985 1651.00 
1986 2047.40 
1987 3261.40 

BRSHRIMP 
JF INFL 
MA_INFL 
MLINFL 
JA_INFL 
SO_INFL 
ND_INFL 

Exploring the Data 

JF INFL MA INFL MJ INFL JA INFL SO INFL ND INFL 
2088.38 2234.80 1954.20 2282.80 2054.00 207.00 
2838.00 799.80 1831.80 1208.18 1091.60 1409.60 
5180.00 1440.10 1977.30 1437.95 1154.04 3586.10 

728.40 649.90 1036.80 532.90 2163.94 1621.10 
1102.10 356.90 796.10 201.78 978.50 1417.60 
851.95 1061.50 445.80 215.41 126.83 276.50 

1466.60 1035.80 2334.80 243.99 588.62 1398.70 
2126.40 1977.80 5402.30 1220.70 260.65 1288.40 

257.53 583.93 749.10 383.91 529.50 336.49 
2129.20 3236.90 6258.00 929.20 515.10 920.20 
1663.10 4102.00 4023.50 489.22 556.89 862.74 
752.30 2674.30 1624.80 402.78 395.35 702.30 
134.30 306.18 273.04 448.98 1627.41 280.35 

2042.19 715.60 1966.77 442.44 748.44 2250.95 
2190.55 5382.71 5752.84 1597.24 565.19 1165.62 
3342.00 947.02 1514.33 566.48 4222.20 2309.20 
3138.98 2242.47 3911.76 1251.90 1972.37 5217.90 

300.41 774.04 1891.54 958.01 568.55 451.20 
2017.84 3210.59 1381.78 412.79 716.23 2019.79 
2120.06 606.39 673.68 390.93 472.81 1017.47 
2872.02 4744.84 3937.29 3019.84 418.13 740.91 
2483.63 1718.35 2028.90 382.89 2799.02 1261.47 

331.86 393.91 4583.43 1656.01 1004.49 300.79 
1380.97 1586.83 3551.50 1489.26 2326.50 2674.10 
2666.53 1887.04 2520.25 3116.05 339.35 2584.78 
1259.48 1283.67 822.10 524.19 2011.59 1017.37 
2468.30 2670.78 1760.81 626.87 2025.67 1873.57 
1651.33 771.37 4515.98 841.81 1356.Q7 3585.61 
1905.62 1955.75 3070.28 1274.76 1591.52 3886.93 

Brown shrimp harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 
Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 
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Summary Information for Individual Variables 

Tests of Normality 

Kolmoftorov-Smirnov" 

Statistic df Sig. 
Brown Shrimp Harvest .082 29 .200' 
Square Root of Brown 

.090 29 .200' Shrimp Harvest 

Ln(Brown Shrimp Harvest) .229 29 .000 
January-February Inflows .101 29 .200' 
March-April Inflows .151 29 .091 
May-June Inflows .198 29 .005 
July-August Inflows .194 29 .007 
September-October 

.173 29 .026 
Inflows 

November-December 
.182 29 .015 Inflows 

Ln(January-February 
.188 29 .010 Inflows) 

Ln(March-Aprillnflows) .091 29 .200' 
Ln(May-June Inflows) .107 29 .200' 
Ln(July-August Inflows) .125 29 .200' 
Ln(September-October 

.116 29 .200' Inflows) 

Ln(November-December 
.096 29 .200' Inflows) 

*. This is a lower bound of the true significance. 

**. This is an upper bound of the true significance. 

a. Lilliefors Significance Correction 

Sha~iro-Wilk 

Statistic df 
.974 29 

.957 29 

.738 29 

.946 29 

.876 29 

.916 29 

.826 29 

.867 29 

.888 29 

.870 29 

.973 29 

.954 29 

.955 29 

.972 29 

.956 ;!9 

Sig. 
.703 

.372 

.010' 

.230 

.010' 

.032 

.010' 

.010' 

.010' 

.010' 

.667 

.330 

.353 

.659 

.359 

11 



Descriptives 

Statistic Std. Error 
Mean 1317.3414 154.7969 

Lower 1000.2543 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
1634.4284 

5% Trimmed Mean 1290.2477 

Median 1315.0000 

BROWN_SH Variance 694900.2 

Std. Deviation 833.6067 

Minimum 8.60 

Maximum 3261.40 

Range 3252.80 

Interquartile Range 1267.2500 

Skewness .372 .434 

Kurtosis -.303 .845 

Extreme Values 

Case 
Number YEAR Value 

1 29 1987 3261.40 

2 26 1984 2771.00 

Highest 3 24 1982 2535.30 

4 22 1980 2314.50 

BROWN_SH 
5 13 1971 2050.10 

1 2 1960 8.60 

2 1 1959 23.30 

Lowest 3 3 1961 82.90 

4 10 1968 307.80 

5 11 1969 475.50 
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Descriptives 

Statistic Std. Error 
Mean 1844.4838 204.3525 

Lower 1425.8868 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2263.0808 

5% Trimmed Mean 1783.7525 

Median 2017.8400 

JF_lNFL Variance 1211038 

Std. Deviation 1100.4717 

Minimum 134.30 

Maximum 5180.00 

Range 5045.70 

Interquartile Range 1498.9400 

Skewness .729 .434 

Kurtosis 1.622 .845 

Extreme Values 

Case 
Number YEAR Value 

1 3 1961 5180.00 

2 16 1974 3342.00 

Highest 3 17 1975 3138.98 

4 21 1979 2872.02 

JF _INFL 
5 2 1960 2838.00 

1 13 1971 134.30 

2 9 1967 257.53 

Lowest 3 18 1976 300.41 

4 23 1981 331.86 

5 4 1962 728.40 
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Descriptives 

Statistic Std. Error 

Mean 1770.7334 247.9403 

Lower 
1262.8507 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
2278.6162 

5% Trimmed Mean 1661.5554 

Median 1440.1000 

MA_INFL Variance 1782758 

Std. Deviation 1335.1995 

Minimum 306.18 

Maximum 5382.71 

Range 5076.53 

Interquartile Range 1713.1400 

Skewness 1.211 .434 

Kurtosis .982 .845 

Extreme Values 

Case 
Number YEAR Value 

1 15 1973 5382.71 

2 21 1979 4744.84 

Highest 3 11 1969 4102.00 

4 10 1968 3236.90 

MA_INFL 
5 19 1977 3210.59 

I 13 1971 306.18 

2 5 1963 356.90 

Lowest 3 23 1981 393.91 

4 9 1967 583.93 

5 20 1978 606.39 
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Descriptives 

Statistic Std. Error 

Mean 2503.1303 310.4068 

Lower 1867.2908 
95% Confidence Bound 
Interval for Mean Upper 3138.9699 

Bound 

5% Trimmed Mean 2424.1514 

Median 1966.7700 

MJ_INFL Variance 2794219 

Std. Deviation 1671.5918 

Minimum 273.04 

Maximum 6258.00 

Range 5984.96 

Interquartile Range 2715.2350 

Skewness .744 .434 

Kurtosis -.406 .845 

Extreme Values 

Case 
Number YEAR Value 

1 10 1968 6258.00 

2 15 1973 5752.84 

Highest 3 8 1966 5402.30 

4 23 1981 4583.43 

MJ_INFL 
5 28 1986 4515.98 

1 13 1971 273.04 

2 6 1964 445.80 

Lowest 3 20 1978 673.68 

4 9 1967 749.10 

5 5 1963 796.10 
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Descriptives 

Statistic Std. Error 
Mean 984.4576 144.6129 

Lower 688.2314 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
1280.6837 

5% Trimmed Mean 910.9417 

Median 626.8700 

JA_lNFL Variance 606474.1 

Std. Deviation 778.7645 

Minimum 201.78 

Maximum 3116.05 

Range 2914.27 

Interquartile Range 948.5700 

Skewness 1.463 .434 

Kurtosis 1.838 .845 

Extreme Values 

Case 
Number YEAR Value 

1 25 1983 3116.05 

2 21 1979 3019.84 

Highest 3 1 1959 2282.80 

4 23 1981 1656.01 

JA_lNFL 
5 15 1973 1597.24 

1 5 1963 201.78 

2 6 1964 215.41 

Lowest 3 7 1965 243.99 

4 22 1980 382.89 

5 9 1967 383.91 
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Oescriptives 

Statistic Std. Error 
Mean 1213.1228 173.7714 

Lower 857.1681 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
1569.0774 

5% Trimmed Mean 1128.5317 

Median 978.5000 

SO_INFL Variance 875698.8 

Std. Deviation 935.7878 

Minimum 126.83 

Maximum 4222.20 

Range 4095.37 

Interquartile Range 1469.6800 

Skewness 1.378 .434 

Kurtosis 2.282 .845 

Extreme Values 

Case 
Number YEAR Value 

1 16 1974 4222.20 

2 22 1980 2799.02 

Highest 3 24 1982 2326.50 

4 4 1962 2163.94 

SO_I NFL 
5 1 1959 2054.00 

I 6 1964 126.83 

2 8 1966 260.65 

Lowest 3 25 1983 339.35 

4 12 1970 395.35 

5 21 1979 418.13 
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Oescriptives 

Statistic Std. Error 

Mean 1609.1290 230.8751 

Lower 1136.2027 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2082.0552 

5% Trimmed Mean 1508.2872 

Median 1288.4000 

ND_INFL Variance 1545796 

Std. Deviation 1243.3005 

Minimum 207.00 

Maximum 5217.90 

Range 5010.90 

Interquartile Range 1558.4700 

Skewness 1.218 .434 

Kurtosis 1.267 .845 

Extreme Values 

Case 
Number YEAR Value 

1 17 1975 5217.90 

2 29 1987 3886.93 

Highest 3 3 1961 3586.10 

4 28 1986 3585.61 

ND_INFL 
5 24 1982 2674.10 

1 1 1959 207.00 

2 6 1964 276.50 

Lowest 3 13 1971 280.35 

4 23 1981 300.79 

5 9 1967 336.49 
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Percentiles 

Percentiles 
5 10 25 50 75 90 95 

Weighted Brown Shrimp Harvest 15.9500 82.9000 699.1000 1315.0000 1966.3500 2535.3000 3016.2000 
Average Ln(Brown Shrimp Harvest) 2.6501 4.4176 6.5495 7.1816 7.5838 7.8381 8.0084 
(Definrtion Square Root of Brown 
1 ) Shrimp Harvest 

3.879792 9.104944 26.438308 36.262929 44.342609 50.351763 54.874479 

January-February tnflows 195.9150 300.4100 977.0250 2017.8400 2475.9650 3138.9800 4261.0000 

March-April Inflows 331.5400 393.9100 743.4850 1440.1000 2456.6250 4102.0000 5063.7750 

May-June Inflows 359.4200 673.6800 1209.2900 1966.7700 3924.5250 5402.3000 6005.4200 

July-August Inflows 208.5950 243.9900 407.7850 626.8700 1356.3550 2282.8000 3067.9450 

September-October Inflows 193.7400 339.3500 522.3000 978.5000 1991.9800 2326.5000 3510.6100 

November-December 
241.7500 280.3500 721.6050 1288.4000 2280.0750 3586.1000 4552.4150 

InflowS 

Ln(January-February 
5.2256 5.7051 6.8763 7.6096 7.8144 8.0517 8.3334 

Inflows) 

Ln(March-April Inflows) 5.8008 5.9761 6.6106 7.2725 7.8027 8.3192 8.5279 
Ln(May-June Inflows) 5.8547 6.5128 7.0875 7.5841 8.2750 8.5946 8.6995 
Ln(July-August Inflows) 5.3399 5.4971 6.0107 6.4407 7.2107 7.7332 8.0286 
Ln(September-October 

5.2030 5.8270 6.2581 6.8860 7.5968 7.7521 8.1426 
Inflows) 

Ln(November-December 
5.4775 5.6360 6.5811 7.1612 7. 7319 8.1848 8.4126 

Inflows) 

Tukey's Brown Shrimp Harvest 717.1000 1315.0000 1940.8000 
Hinges Ln(Brown Shrimp Harvest) 6.5752 7.1816 7.5709 

Square Root of Brown 
26.778723 36.262929 44.054512 

Shrimp Harvest 

January-February Inflows 1102.1000 2017.8400 2468.3000 
March-April Inflows 771.3700 1440.1000 2242.4700 
May-June Inflows 1381.7800 1966.7700 3911.7600 
July-August Inflows 412.7900 626.8700 1274.7600 
September-October Inflows 529.5000 978.5000 1972.3700 
November-December 

740.9100 1288.4000 2250.9500 
Inflows 

Ln(January-February 
7.0050 7.6098 7.8113 Inflows) 

Ln(March-April Inflows) 6.6482 7.2725 7.7153 
Ln(May-June Inflows) 7.2311 7.5841 8.2717 
Ln(July-August Inflows) 6.0229 6.4407 7.1505 
Ln(September-October 

6.2719 6.8860 7.5870 Inflows) 

Ln(November-December 
6.6079 7.1612 7.7191 Inflows) 
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Box-Cox Analysis 

Numerical Results 
Lambda Mean Squared Error 

-2.00 640000000000.00 
-1.90 283000000000.00 
-1.80 126000000000.00 
-1.70 56300000000.00 
-1.60 25300000000.00 
-1.50 11500000000.00 
-1.40 5280000000.00 
-1.30 2440000000.00 
-1.20 1150000000.00 
-1.10 545000000.00 
-1.00 263000000.00 
-0.90 130000000.00 
-0.80 65280622.00 
-0.70 33759912.00 
-0.60 18007616.00 
-0.50 9958246.00 
-0.40 5741047.00 
-0.30 3469977.00 
-0.20 2210326.00 
-0.10 1490052.00 
0.00 1065774.00 
0.10 809161.30 
0.20 650924.70 
0.30 552734.90 
0.40 492891.70 
0.50 458865.10 
0.60 443335.80 
0.70 442051.30 
0.80 452643.60 
0.90 473970.20 
1.00 505746.20 
1.10 548346.30 
1.20 602708.60 
1.30 670306.20 
1.40 753166.60 
1.50 853930.80 
1.60 975948.40 
1.70 1123410.00 
1.80 1301521.00 
1.90 1516728.00 
2.00 1776994.00 

52 



Plots 

Box-Cox Analysis: 
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Model Choice Diagnostics 

Un transformed Data 

N 29 Regression Models for Dependent Variable: BRSHRIMP 

Rsq 
In 

Adj C(p) 
Rsq 

1 0.1000 0.0666 
1 0.0848 0.0510 
1 0.0323 -.0035 
1 0.0222 -.0140 

2 0.2871 0.2322 
2 0.2377 0.1790 
2 0.1141 0.0460 
2 0.1026 0.0336 

3 0.3648 0.2885 
3 0.3125 0.2300 
3 0.2900 0.2048 
3 0.2889 0.2036 

9.627 
10.21 
12.23 
12.62 

4.427 
6.329 
11.08 
11. 52 

3.439 
5.450 
6.314 
6.358 

AIC MSE 

390.0 648605 
390.5 659492 
392.1 697327 
392.4 704653 

385.3 533511 
387.2 570495 
391. 6 662956 
391. 9 671556 

383.9 494392 
386.2 535081 
387.1 552563 
387.2 553446 

SBC Variables in Model 

392.8 JF_INFL 
393.2 SO_INFL 
394.9 ND_INFL 
395.2 MA_INFL 

389.4 JF_INFL ND INFL 
391.3 JF_INFL SO_INFL 
395.7 JF_INFL JA_INFL 
396.0 JF_INFL MA_INFL 

389.4 JF_INFL SO_INFL ND_INFL 
391.7 JF_INFL JA_INFL ND_INFL 
392.6 JF_INFL MA_INFL ND_INFL 
392.7 JF_INFL MJ_INFL ND_INFL 

4 0.4115 0.3135 3.640 383.7 477080 390.5 JF_INFL JA_INFL SO_INFL 
ND_INFL 

4 0.3830 0.2802 4.737 385.1 500204 391.9 JF_INFL MA_INFL SO_INFL 
ND_INFL 

4 0.3662 0.2606 5.382 385.8 513796 392.7 JF_INFL MJ_INFL SO_INFL 
ND_INFL 

4 0.3265 0.2142 6.913 387.6 546054 394.5 JF_INFL MJ_INFL JA_INFL 
ND_INFL 

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

5 0.4182 0.2918 5.382 385.4 492157 393.6 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.4137 0.2863 5.555 385.6 495971 393.8 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.3846 0.2509 6.675 387.0 520582 395.2 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.3328 0.1878 8.667 389.3 564393 397.5 JF_INFL MA_INFL MJ_INFL 
JA_INFL ND_INFL 

6 0.4282 0.2722 7.000 386.9 505746 396.4 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

_MODEL_ _TYPE - _ DEPVAR_ _RMSE _ INTERCEP JF_INFL MA_INFL 

MODELl PARMS BRSHRIMP 805.360 1759.08 -0.23949 
MODELl PARMS BRSHRIMP 812.091 1002.56 
MODELl PARMS BRSHRIMP 835.061 1123.30 
MODELl PARMS BRSHRIMP 839.436 148l.99 -0.09298 
MODELl PARMS BRSHRIMP 730.418 1605.76 -0.46240 
MODELl PARMS BRSHRIMP 755.311 1466.25 -0.30376 
MODELl PARMS BRSHRIMP 814.221 1689.39 -0.27469 
MODELl PARMS BRSHRIMP 819.485 1795.21 -0.22646 -0.03398 
MODELl PARMS BRSHRIMP 703.130 1403.17 -0.47792 
MODELl PARMS BRSHRIMP 73l.492 1506.82 -0.51731 
MODELl PARMS BRSHRIMP 743.346 156l. 89 -0.48344 0.03677 
MODELl PARMS BRSHRIMP 743.939 1645.84 -0.45755 
MODELl PARMS BRSHRIMP 690.710 1236.02 -0.55614 
MODELl PARMS BRSHRIMP 707.251 126l. 91 -0.53450 0.09516 
MODELl PARMS BRSHRIMP 716.795 1357.10 -0.48313 
MODELl PARMS BRSHRIMP 738.955 1596.03 -0.52082 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL BRSHRIMP - IN_ _P- _EDF_ 

1 -1 1 2 27 
2 0.25948 -1 1 2 27 
3 0.12059 -1 1 2 27 
4 -1 1 2 27 
5 0.35079 -1 2 3 26 
6 0.33910 -1 2 3 26 
7 0.13673 -1 2 3 26 
8 -1 2 3 26 
9 0.26177 0.29713 -1 3 4 25 

10 0.18393 0.36270 -1 3 4 25 
11 0.36171 -1 3 4 25 
12 -0.021795 0.35423 -1 3 4 25 
13 0.25418 0.30105 0.30555 -1 4 5 24 
14 0.29759 0.31805 -1 4 5 24 
15 0.020550 0.27248 0.29169 -1 4 5 24 
16 -0.066446 0.24519 0.37716 -1 4 5 24 

OBS _MSE_ _RSQ. _ ADJRSQ_ - CP - _ AIC _ _SBC _ 

1 648605.12 0.09996 0.06662 9.6267 390.022 392.757 
2 659491.69 0.08485 0.05095 10.2079 390.505 393.240 
3 697326.51 0.03235 -0.00349 12.2278 392 .123 394.858 
4 704652.69 0.02218 -0.01403 12.6189 392.426 395.161 
5 533510.76 0.28709 0.23225 4.4274 385.263 389.365 
6 570495.14 0.23767 0.17903 6.3287 387.207 391. 309 
7 662956.11 0.11411 0.04597 11.0820 391. 563 395.665 
8 671555.63 0.10262 0.03359 11.5241 391. 936 396.038 
9 494392.06 0.36477 0.28854 3.4387 383.917 389.386 

10 535081.15 0.31249 0.22999 5.4501 386.211 391. 680 
11 552562.73 0.29003 0.20483 6.3142 387.143 392.612 
12 553445.80 0.28889 0.20356 6.3579 387.189 392.659 
13 477080.19 0.41153 0.31346 3.6397 383.700 390.536 
14 500203.52 0.38301 0.28018 4.7370 385.072 391.909 
15 513795.64 0.36625 0.26062 5.3820 385.850 392.686 
16 546053.80 0.32646 0.21420 6.9128 387.616 394.452 

OBS _MODEL - - TYPE_ _DEPVAR_ _RMSE_ INTERCEP JF_INFL MA_INFL 

17 MODELl PARMS BRSHRIMP 701.539 1164.37 -0.58370 0.05970 
18 MODELl PARMS BRSHRIMP 704.252 1281.88 -0.55620 
19 MODELl PARMS BRSHRIMP 721.513 1292.36 -0.53874 0.11316 
20 MODELl PARMS BRSHRIMP 751.261 1571.37 -0.55020 0.06628 
21 MODELl PARMS BRSHRIMP 711.158 1227.36 -0.60269 0.10054 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL BRSHRIMP _ IN_ _P- _EDF _ 

17 0.22838 0.31954 0.31782 -1 5 6 23 
18 -0.027036 0.27663 0.29043 0.31345 -1 5 6 23 
19 -0.025501 0.29108 0.32876 -1 5 6 23 
20 -0.093578 0.23677 0.40058 -1 5 6 23 
21 -0.066050 0.26557 0.30624 0.34551 -1 6 7 22 

OBS _ MSE_ ]SQ _ _ADJRSQ_ - CP - _ AIC_ _SBC _ 

17 492157.41 0.41823 0.29176 5.3820 385.368 393.572 
18 495971. 04 0.41372 0.28627 5.5555 385.592 393.795 
19 520581. 60 0.38463 0.25085 6.6747 386.996 395.200 
20 564393.07 0.33284 0.18781 8.6671 389.339 397.543 
21 505746.21 0.42816 0.27220 7.0000 386.869 396.440 
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Square Root of Harvest (Box-Cox Transformation) 

N 29 Regression Models for Dependent Variable: SQRTBRSH 

Rsq AIC MSE SBC Variables in Model 
In 

Adj C(p) 
Rsq 

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

1 0.1432 0.1115 
1 0.0457 0.0104 
1 0.0199 -.0164 
1 0.0128 -.0237 

2 0.3263 0.2745 
2 0.2368 0.1781 
2 0.1467 0.0811 
2 0.1440 0.0781 

3 0.3716 0.2962 
3 0.3391 0.2598 
3 0.3361 0.2564 
3 0.3265 0.2457 

7.559 
11.26 
12.25 
12.51 

2.602 
6.004 
9.425 
9.530 

2.881 
4.114 
4.230 
4.593 

149.7 
152.8 
153.6 
153.8 

144.7 
148.3 
151. 5 
151. 6 

144.7 
146.1 
146.3 
146.7 

163.1 
181.7 
186.6 
187.9 

133.2 
150.9 
168.7 
169.2 

129.2 
135.9 
136.5 
138.5 

152.4 JF _INFL 
155.5 SO_INFL 
156.3 ND_INFL 
156.5 MA_INFL 

148.8 JF_INFL ND_INFL 
152.4 JF INFL SO_INFL 
155.6 JF_INFL JA_INFL 
155.7 JF_INFL MJ_INFL 

150.1 JF_INFL SO_INFL ND_INFL 
151.6 JF_INFL MA_INFL ND_INFL 
151.7 JF_INFL JA_INFL ND_INFL 
152.2 JF_INFL MJ_INFL ND_INFL 

4 0.4032 0.3037 3.680 145.2 127.8 152.0 JF_INFL MA_INFL SO_INFL 
ND_INFL 

4 0.3917 0.2904 4.115 145.7 130.3 152.6 JF_INFL JA_INFL SO_INFL 
ND_INFL 

4 0.3738 0.2695 4.795 146.6 134.1 153.4 JF_INFL MJ_INFL SO_INFL 
ND_INFL 

4 0.3486 0.2400 5.755 147.7 139.5 154.6 JF_INFL MA_INFL MJ_INFL 
ND_INFL 

5 0.4130 0.2855 5.305 146.7 131.2 154.9 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.4064 0.2773 5.558 147.0 132.7 155.2 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.3918 0.2596 6.113 147.7 135.9 155.9 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.3592 0.2200 7.350 149.2 143.2 157.4 JF_INFL MA_INFL MJ_INFL 
JA_INFL ND_INFL 

6 0.4211 0.2632 7.000 148.3 135.3 157.9 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 

_RMSE_ 

12.7715 
13.4787 
13.6601 
13.7091 
11. 5408 
12.2837 
12.9881 
13.0090 
11. 3 670 
11.6568 
11.6835 
11.7674 
11.3059 
11.4138 
11. 5805 
11.8118 

INTERCEP 

42.3599 
30.0096 
31.2943 
35.7995 
39.8952 
38.4370 
41.7957 
41.9237 
37.3812 
38.4061 
38.8965 
40.1253 
34.3590 
35.5976 
36.4549 
39.3315 

MlLINFL 

-0.004660 

-.0011488 
-0.008243 
-0.005521 
-0.004945 
-0.004733 
-0.008436 
-0.008957 0.0012481 
-0.008797 
-0.008215 
-0.009646 0.0020358 
-0.009271 
-0.008540 
-0.009165 0.0019948 
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OBS MJ_lNFL JA_lNFL SO_l NFL ND_lNFL SQRTBRSH - IN_ _P- - EDF -

1 -1 1 2 27 
2 .0030958 -1 1 2 27 
3 .0015356 -1 1 2 27 
4 -1 1 2 27 
5 .0056393 -1 2 3 26 
6 .0045429 -1 2 3 26 
7 .0011070 -1 2 3 26 
8 0.0002287 -1 2 3 26 
9 .0032484 .0049735 -1 3 4 25 

10 .0060100 -1 3 4 25 
11 .0018565 .0057596 -1 3 4 25 
12 -.0001251 .0056591 -1 3 4 25 
13 .0040148 .0054211 -1 4 5 24 
14 .0027123 .0036676 .0050633 -1 4 5 24 
15 0.0004132 .0034637 .0048642 -1 4 5 24 
16 -.0009879 .0063877 -1 4 5 24 

OBS _ MSE_ _ RSQ_ _ADJRSQ _ _CP _ _ AlC - _SBC _ 

1 163.111 0.14323 0.11150 7.5588 149.666 152.401 
2 181.676 0.04572 0.01037 11.2646 152.792 155.527 
3 186.599 0.01986 -0.01645 12.2474 153.568 156.302 
4 187.939 0.01282 -0.02375 12.5149 153.775 156.510 
5 133.191 0.32630 0.27448 2.6018 144.695 148.797 
6 150.888 0.23679 0.17808 6.0036 148.313 152.415 
7 168.690 0.14675 0.08111 9.4253 151.547 155.649 
8 169.234 0.14399 0.07815 9.5300 151.640 155.742 
9 129.208 0.37158 0.29617 2.8810 144.677 150.146 

10 135.882 0.33913 0.25982 4.1145 146.138 151.607 
11 136.505 0.33610 0.25643 4.2296 146.270 151.739 
12 138.472 0.32653 0.24571 4.5933 146.685 152.154 
13 127.824 0.40319 0.30372 3.6801 145.181 152.017 
14 130.275 0.39174 0.29036 4.1151 145.732 152.568 
15 134.108 0.37384 0.26948 4.7952 146.573 153.409 
16 139.519 0.34858 0.24001 5.7553 147.720 154.556 

OBS _ MODEL_ _TYPE _ _DEPVAR_ _RMSE lNTERCEP JF_lNFL MA_lNFL 

17 MODELl PARMS SQRTBRSH 11.4533 33.5201 -0.010069 0.0017308 
18 MODELl PARMS SQRTBRSH 11.5181 35.0549 -0.009743 0.0024471 
19 MODELl PARMS SQRTBRSH 11. 6589 35.7033 -0.009271 
20 MODELl PARMS SQRTBRSH 11.9667 38.9446 -0.009660 0.0018793 
21 MODELl PARMS SQRTBRSH 11.6302 34.4410 -0.010347 0.0023279 

OBS MJ_lNFL JA_ lNFL SO_lNFL ND_ lNFL SQRTBRSH _ IN_ _P- _EDF _ 

17 .0019644 .0042036 .0054191 -1 5 6 23 
18 -.0005827 .0038659 .0056658 -1 5 6 23 
19 -.0000623 .0027641 .0036431 .0050815 -1 5 6 23 
20 -.0013260 .0021311 .0065449 -1 5 6 23 
21 -.0009657 .0025081 .0040092 .0058239 -1 6 7 22 

OBS _MSE_ _RSQ_ _ADJRSQ_ _CP_ _ AlC - _SBC _ 

17 131.177 0.41305 0.28545 5.3053 146.698 154.901 
18 132.666 0.40639 0.27734 5.5585 147.025 155.229 
19 135.929 0.39178 0.25956 6.1134 147.730 155.933 
20 143.201 0.35925 0.21995 7.3499 149.241 157.445 
21 135.262 0.42108 0.26320 7.0000 148.298 157.869 
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Logged Inflows 

N 29 Regression Models for Dependent Variable: BRSHRIMP 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.0942 0.0607 7.608 390.2 652749 392 .9 LGSOINFL 
1 0.0701 0.0356 8.477 391. 0 670148 393.7 LGJFINFL 
1 0.0296 -.0063 9.934 392 .2 699309 394.9 LGNDINFL 
1 0.0105 -.0262 10.62 392.8 713103 395.5 LGMAINFL 

-------------------------------------------------------
2 0.2807 0.2254 2.895 385.5 538294 389.6 LGJFINFL LGNDINFL 
2 0.1864 0.1239 6.288 389.1 608835 393.2 LGJFINFL LGSOINFL 
2 0.0997 0.0305 9.409 392 .0 673710 396.1 LGSOINFL LGNDINFL 
2 0.0969 0.0275 9.509 392 .1 675803 396.2 LGMAINFL LGSOINFL 

----------------------------------------------------------------
3 0.3198 0.2381 3.488 385.9 529426 391. 4 LGJFINFL LGSOINFL LGNDINFL 
3 0.3174 0.2355 3.572 386.0 531230 391. 5 LGJFINFL LGMAINFL LGNDINFL 
3 0.3049 0.2215 4.022 386.5 540967 392.0 LGJFINFL LGJAINFL LGNDINFL 
3 0.2848 0.1990 4.747 387.4 556631 392 .8 LGJFINFL LGMJINFL LGNDINFL 

-------------------------------------------------------------------------
4 0.3777 0.2740 3.403 385.3 504528 392 .2 LGJFINFL LGMAINFL LGSOINFL 

LGNDINFL 
4 0.3395 0.2294 4.777 387.0 535462 393.9 LGJFINFL LGJAINFL LGSOINFL 

LGNDINFL 
4 0.3292 0.2174 5.147 387.5 543797 394.3 LGJFINFL LGMAINFL LGJAINFL 

LGNDINFL 
4 0.3279 0.2159 5.194 387.6 544865 394.4 LGJFINFL LGMJINFL LGSOINFL 

LGNDINFL 
--------------------------------------------------------------------------

5 0.3831 0.2490 5.207 387.1 521857 395.3 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.3782 0.2431 5.384 387.3 526004 395.5 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

5 0.3403 0.1969 6.750 389.0 558101 397.2 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.3396 0.1960 6.775 389.0 558690 397.2 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

--------------------------------------------------------------------------
6 0.3889 0.2222 7.000 388.8 540486 398.4 LGJFINFL LGMAINFL LGMJINFL 

LGJAINFL LGSOINFL LGNDINFL 
--------------------------------------------------------------------------

OBS _ MODEL_ _TYPE_ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL 

1 MODELl PARMS BRSHRIMP 807.929 -828.64 
2 MODELl PARMS BRSHRIMP 818.626 3194.35 -258.418 
3 MODELl PARMS BRSHRIMP 836.247 153.24 
4 MODELl PARMS BRSHRIMP 844.454 2103.59 -109.180 
5 MODELl PARMS BRSHRIMP 733.685 1911.55 -648.996 
6 MODELl PARMS BRSHRIMP 780.279 1084.10 -298.650 
7 MODELl PARMS BRSHRIMP 820.798 -1179.47 
8 MODELl PARMS BRSHRIMP 822.072 -359.18 -56.691 
9 MODELl PARMS BRSHRIMP 727.617 810.92 -613.355 

10 MODELl PARMS BRSHRIMP 728.855 886.15 -831.524 260.071 
11 MODELl PARMS BRSHRIMP 735.505 1037.72 -710.612 
12 MODELl PARMS BRSHRIMP 746.077 1587.34 -676.853 
13 MODELl PARMS BRSHRIMP 710.301 -808.43 -838.485 334.617 
14 MODELl PARMS BRSHRIMP 731.753 80.92 -671.171 
15 MODELl PARMS BRSHRIMP 737.426 413.76 -847.615 219.445 
16 MODELl PARMS BRSHRIMP 738.150 284.22 -650.850 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL BRSHRIMP - IN_ _P- _EDF_ 

1 315.153 -1 1 2 27 
2 -1 1 2 27 
3 164.783 -1 1 2 27 
4 -1 1 2 27 
5 583.163 -1 2 3 26 
6 352.821 -1 2 3 26 
7 288.278 75.566 -1 2 3 26 
8 306.166 -1 2 3 26 
9 217.190 492.970 -1 3 4 25 

10 650.869 -1 3 4 25 
11 180.775 600.921 -1 3 4 25 
12 76.752 575.464 -1 3 4 25 
13 276.396 555.497 -1 4 5 24 
14 163.770 205.027 514.109 -1 4 5 24 
15 130.864 653.148 -1 4 5 24 
16 109.162 230.130 476.647 -1 4 5 24 

OBS _MSE_ _RS<L _ADJRSQ_ _CP_ _ AIC_ _SBC _ 

1 652749.15 0.09421 0.06066 7.6081 390.207 392.942 
2 670148.45 0.07006 0.03562 8.4773 390.970 393.705 
3 699308.67 0.02960 -0.00634 9.9340 392.205 394.940 
4 713102.76 0.01046 -0.02619 10.6231 392.772 395.506 
5 538294.19 0.28070 0.22536 2.8946 385.522 389.624 
6 608835.46 0.18643 0.12385 6.2880 389.093 393.195 
7 673709.70 0.09974 0.03049 9.4087 392.029 396.131 
8 675802.67 0.09695 0.02748 9.5094 392.119 396.221 
9 529426.20 0.31976 0.23813 3.4884 385.903 391.372 

10 531230.13 0.31744 0.23553 3.5719 386.001 391.471 
11 540967.40 0.30493 0.22152 4.0223 386.528 391. 997 
12 556630.55 0.28480 0.19898 4.7468 387.356 392.825 
13 504527.87 0.37768 0.27396 3.4033 385.322 392.158 
14 535462.40 0.33952 0.22944 4.7769 387.048 393.884 
15 543797.22 0.32924 0.21745 5.1470 387.496 394.332 
16 544864.81 0.32792 0.21591 5.1945 387.552 394.389 

OBS _ MODEL_ _TYPE_ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL 

17 MODELl PARMS BRSHRIMP 722.397 -1058.03 -849.226 303.436 
18 MODELl PARMS BRSHRIMP 725.261 -736.84 -838.926 351. 482 
19 MODELl PARMS BRSHRIMP 747.061 480.39 -859.931 285.587 
20 MODELl PARMS BRSHRIMP 747.455 53.82 -672.853 
21 MODELl PARMS BRSHRIMP 735.177 -947.18 -858.126 348.042 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL BRSHRIMP _IN_ _P- _EDF_ 

17 89.848 264.206 561.268 -1 5 6 23 
18 -31. 752 275.616 563.396 -1 5 6 23 
19 -169.306 211.084 695.230 -1 5 6 23 
20 12.006 156.855 206.964 511. 421 -1 5 6 23 
21 -123.284 149.999 253.017 595.802 -1 6 7 22 

OBS _ MSE_ _ RSQ _ _ADJRSQ _ _CP_ _ AIC_ _SBC _ 

17 521856.87 0.38312 0.24902 5.2073 387.067 395.271 
18 526003.81 0.37822 0.24305 5.3837 387.297 395.500 
19 558100.81 0.34028 0.19686 6.7496 389.014 397.218 
20 558689.62 0.33958 0.19601 6.7747 389.045 397.249 
21 540485.73 0.38888 0.22221 7.0000 388.795 398.366 
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Logged Harvest 

N 29 Regression Models for Dependent Variable: LBSHRIMP 

Rsq 
In 

Adj C(p) 
Rsq 

1 0.1525 0.1211 
1 0.0331 -.0027 
1 0.0109 -.0257 
1 0.0066 -.0302 

2 0.3062 0.2529 
2 0.1823 0.1194 
2 0.1628 0.0984 
2 0.1607 0.0961 

3 0.3469 0.2685 
3 0.3134 0.2310 
3 0.3089 0.2260 
3 0.3063 0.2230 

4.702 
8.888 
9.665 
9.817 

1. 315 
5.658 
6.343 
6.416 

1.889 
3.065 
3.221 
3.313 

AlC 

16.09 
19.92 
20.57 
20.70 

12.29 
17.06 
17.74 
17.81 

12.54 
13.99 
14 .18 
14.29 

MSE 

1. 630 
1. 859 
1. 902 
1. 910 

1. 385 
1. 633 
1.672 
1. 676 

1. 356 
1. 426 
1. 435 
1. 441 

SBC Variables in Model 

18.83 JF_lNFL 
22.65 JA....lNFL 
23.31 ND_lNFL 
23.44 SO_lNFL 

16.39 JF_lNFL ND_lNFL 
21.16 JF_lNFL SO_lNFL 
21.84 JF_lNFL MA....lNFL 
21.91 JF_lNFL MJ_lNFL 

18.01 JF_INFL MA....lNFL ND_lNFL 
19.46 JF_lNFL SO_lNFL ND_lNFL 
19.65 JF_lNFL MJ_lNFL ND_lNFL 
19.76 JF_lNFL JA_lNFL ND_lNFL 

4 0.3678 0.2625 3.157 13.59 1.368 20.43 JF_lNFL MA....lNFL SO_lNFL 
ND_lNFL 

4 0.3529 0.2451 3.679 14.27 1.400 21.11 JF_lNFL MA_lNFL MJ_lNFL 
ND_lNFL 

4 0.3518 0.2437 3.719 14.32 1.402 21.16 JF_lNFL MA....lNFL JA_lNFL 
ND_lNFL 

4 0.3196 0.2062 4.847 15.73 1.472 22.56 JF_INFL MJ_INFL SO_lNFL 
ND_lNFL 

5 0.3708 0.2340 5.052 15.46 1.420 23.66 JF_lNFL MA....lNFL MJ_lNFL 
SO_lNFL ND_lNFL 

5 0.3706 0.2338 5.059 15.47 1.421 23.67 JF_lNFL MA_INFL JA_INFL 
SO_INFL ND_lNFL 

5 0.3553 0.2151 5.597 16.16 1.456 24.37 JF_lNFL MA....lNFL MJ_lNFL 
JA_lNFL ND_lNFL 

5 0.3201 0.1723 6.830 17.71 1.535 25.91 JF_lNFL MJ_lNFL JA_lNFL 
SO_lNFL ND_lNFL 

6 0.3723 0.2011 7.000 17.39 1.482 26.96 JF_INFL MA....lNFL MJ_lNFL 
JA_lNFL SO_lNFL ND_INFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRlMP 
LBSHRIMP 
LBSHRlMP 
LBSHRIMP 
LBSHRIMP 

1.27664 
1. 36363 
1.37918 
1.38219 
1.17707 
1.27788 
1.29307 
1.29467 
1.16467 
1.19421 
1.19807 
1.20034 
1.16951 
1.18320 
1.18425 
1.21330 

INTERCEP 

7.63453 
7.05628 
6.55892 
6.59973 
7.40754 
7.41203 
7.51884 
7.49083 
7.14103 
7.30741 
7.32795 
7.41446 
6.90866 
7.21524 
7.18647 
7.15275 

JF_INFL 

-.00048330 

-.00081332 
-.00053213 
-.00052503 
-.00050762 
-.00094115 
-.00082100 
-.00082296 
-.00080949 
-.00098070 
-.00095779 
-.00091378 
-.00083848 

.00010881 

.00022338 

.00026861 

.00028326 

.00024734 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL LBSHRIMP _IN_ -p-

I -1 1 2 
2 -.00031812 -1 1 2 
3 .00011446 -1 1 2 
4 .00011818 -1 1 2 
5 .00051936 -1 2 3 
6 .00025766 -1 2 3 
7 -1 2 3 
8 0.000075331 -1 2 3 
9 .00058571 -1 3 4 

10 .00012939 .00049284 -1 3 4 
11 0.000043289 .00051253 -1 3 4 
12 -.00001286 .00051853 -1 3 4 
13 .00023050 .00055190 -1 4 5 
14 -.000079222 .00061600 -1 4 5 
15 -.00013762 .00058391 -1 4 5 
16 0.000068983 .00016534 .00047459 -1 4 5 

OBS _ EDF_ _MSE _ _ RSQ_ _ ADJRSQ_ _CP _ _ AIC _ _SBC _ 

1 27 1.62980 0.15253 0.12115 4.70210 16.0929 18.8275 
2 27 1.85949 0.03310 -0.00271 8.88816 19.9165 22.6511 
3 27 1. 90214 0.01092 -0.02571 9.66537 20.5741 23.3087 
4 27 1.91046 0.00660 -0.03020 9.81696 20.7006 23.4352 
5 26 1.38550 0.30625 0.25288 1. 31472 12.2890 16.3909 
6 26 1. 63298 0.18233 0.11943 5.65790 17.0550 21.1569 
7 26 1.67202 0.16278 0.09838 6.34306 17.7402 21. 8421 
8 26 1. 67618 0.16070 0.09614 6.41595 17.8122 21. 9141 
9 25 1.35645 0.34691 0.26854 1. 88944 12.5372 18.0064 

10 25 1.42615 0.31336 0.23096 3.06547 13 .9901 19.4593 
11 25 1.43537 0.30892 0.22599 3.22116 14.1772 19.6464 
12 25 1. 44082 0.30629 0.22305 3.31309 14.2870 19.7562 
13 24 1. 36775 0.36782 0.26245 3.15680 13.5938 20.4303 
14 24 1. 39995 0.35293 0.24509 3.67854 14.2687 21.1052 
15 24 1.40246 0.35177 0.24374 3.71908 14.3205 21.1570 
16 24 1. 47209 0.31959 0.20619 4.84712 15.7258 22.5623 

OBS _ MODEL - - TYPE _ _DEPVAR- _RMSE_ INTERCEP JF_INFL MA_INFL 

17 MODELl PARMS LBSHRIMP 1.19184 6.97623 -.00099011 .00030854 
18 MODELl PARMS LBSHRIMP 1.19201 6.95357 -.00095805 .00028493 
19 MODELl PARMS LBSHRIMP 1.20647 7.23341 -.00093455 .00028869 
20 MODELl PARMS LBSHRIMP 1.23895 7.16521 -.00082637 
21 MODELl PARMS LBSHRIMP 1.21718 6.99585 -.00097080 .00031235 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL LBSHRIMP _IN_ _P-

17 -.000056578 .00021605 .00057565 -1 5 6 
18 -.00010515 .00022040 .00055201 -1 5 6 
19 -.000063344 -.00010007 .00060862 -1 5 6 
20 0.000076868 -.00004584 .00016236 .00047098 -1 5 6 
21 -.000044335 -.00008018 .00021147 .00057059 -1 6 7 

OBS _EDF_ _ MSE_ _RSQ_ _ ADJRSQ _ _CP _ _ AIC_ _SBC _ 

17 23 1. 42047 0.37080 0.23402 5.05211 15.4564 23.6602 
18 23 1.42090 0.37062 0.23379 5.05876 15.4652 23.6689 
19 23 1. 45557 0.35526 0.21510 5.59693 16.1642 24.3680 
20 23 1.53499 0.32008 0.17227 6.83000 17.7050 25.9088 
21 22 1. 48153 0.37229 0.20110 7.00000 17.3878 26.9589 
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All Variables Logged 

N 29 Regression Models for Dependent Variable: LBSHRIMP 

Rsq Adj C(p) AIC MSE SBC variables in Model 
In Rsq 

1 0.1024 0.0691 9.791 17.76 1.726 20.49 LGJFINFL 
1 0.0455 0.0101 12.00 19.54 1.836 22.28 LGJAINFL 
1 0.0201 -.0162 12.98 20.30 1. 884 23.04 LGNDINFL 
1 0.0033 -.0336 13 .63 20.80 1. 917 23.53 LGMAINFL 

-------------------------------------------------------
2 0.3204 0.2682 3.339 11. 69 1.357 15.79 LGJFINFL LGNDINFL 
2 0.1266 0.0594 10.85 18.97 1. 744 23.07 LGJFINFL LGMAINFL 
2 0.1178 0.0499 11.19 19.26 1. 762 23.36 LGJFINFL LGMJINFL 
2 0.1168 0.0488 11.23 19.29 1. 764 23.39 LGJFINFL LGJAINFL 

----------------------------------------------------------------
3 0.4054 0.3340 2.048 9.819 1.235 15.29 LGJFINFL LGMAINFL LGNDINFL 
3 0.3314 0.2512 4.913 13.22 1. 389 18.69 LGJFINFL LGSOINFL LGNDINFL 
3 0.3269 0.2461 5.089 13 .41 1. 398 18.88 LGJFINFL LGMJINFL LGNDINFL 
3 0.3266 0.2458 5.100 13 .43 1. 399 18.89 LGJFINFL LGJAINFL LGNDINFL 

-------------------------------------------------------------------------
4 0.4315 0.3368 3.033 10.51 1. 230 17.35 LGJFINFL LGMAINFL LGJAINFL 

LGNDINFL 
4 0.4097 0.3113 3.880 11. 61 1.277 18.44 LGJFINFL LGMAINFL LGMJINFL 

LGNDINFL 
4 0.4071 0.3083 3.979 11.73 1.283 18.57 LGJFINFL LGMAINFL LGSOINFL 

LGNDINFL 
4 0.3505 0.2423 6.172 14.38 1. 405 21.21 LGJFINFL LGMJINFL LGJAINFL 

LGNDINFL 
--------------------------------------------------------------------------

5 0.4321 0.3087 5.010 12.48 1. 282 20.69 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.4319 0.3084 5.019 12.49 1.283 20.70 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.4116 0.2837 5.804 13.51 1.328 21. 71 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

5 0.3551 0.2149 7.997 16.17 1. 456 24.38 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

--------------------------------------------------------------------------
6 0.4324 0.2776 7.000 14.47 1. 340 24.04 LGJFINFL LGMAINFL LGMJINFL 

LGJAINFL LGSOINFL LGNDINFL 
--------------------------------------------------------------------------

OBS _MODEL_ - TYPE - _DEPVAR_ _RMSE_ INTERCEP LGJFINFL LGMAINFL 

1 MODELl PARMS LBSHRIMP 1. 31387 10.4498 -0.51032 
2 MODELl PARMS LBSHRIMP 1.35489 9.2772 
3 MODELl PARMS LBSHRIMP 1.37277 5.1762 
4 MODELl PARMS LBSHRIMP 1.38449 7.4642 -0.10013 
5 MODELl PARMS LBSHRIMP 1.16498 8.3176 -1.15951 
6 MODELl PARMS LBSHRIMP 1. 32069 9.3292 -0.68570 0.33250 
7 MODELl PARMS LBSHRIMP 1.32738 9.3759 -0.61424 
8 MODELl PARMS LBSHRIMP 1.32812 11. 4967 -0.44796 
9 MODELl PARMS LBSHRIMP 1.11134 5.7709 -1. 61283 0.64591 

10 MODELl PARMS LBSHRIMP 1.17839 9.2718 -1.19041 
11 MODELl PARMS LBSHRIMP 1.18238 7.6528 -1.21662 
12 MODELl PARMS LBSHRIMP 1.18264 9.0378 -1.10872 
13 MODELl PARMS LBSHRIMP 1.10901 6.9202 -1. 57368 0.74475 
14 MODELl PARMS LBSHRIMP 1.13011 6.0788 -1. 61495 0.72461 
15 MODELl PARMS LBSHRIMP 1.13255 6.2474 -1.61087 0.62495 
16 MODELl PARMS LBSHRIMP 1.18538 8.4785 -1.17235 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBSHRIMP 

1 
2 -0.38305 
3 
4 
5 
6 
7 0.24161 
8 -0.22671 
9 

10 -0.18829 
11 0.15737 
12 -0.14900 
13 -0.31839 
14 -0.14635 
15 -0.07771 
16 0.37179 -0.35820 

OBS _MSE_ 

1 1.72625 
2 1.83571 
3 1.88450 
4 1. 91680 
5 1.35717 
6 1.74423 
7 1.76193 
8 1. 76389 
9 1.23507 

10 1. 38861 
11 1.39802 
12 1.39864 
13 1.22990 
14 1.27716 
15 1. 28267 
16 1. 40512 

0.10238 
0.04546 
0.02009 
0.00330 
0.32043 
0.12662 
0.11776 
0.11678 
0.40536 
0.33143 
0.32690 
0.32660 
0.43153 
0.40969 
0.40714 
0.35054 

0.06913 
0.01011 

-0.01620 
-0.03362 

0.26816 
0.05944 
0.04990 
0.04884 
0.33400 
0.25121 
0.24613 
0.24579 
0.33679 
0.31130 
0.30833 
0.24230 

0.22181 

0.96929 

1.13744 
1.04748 
0.95350 
0.95465 
1.13190 
1.17261 
1.16426 
0.89681 

9.7910 
11.9972 
12.9804 
13.6315 

3.3395 
10.8514 
11.1949 
11.2331 

2.0479 
4.9131 
5.0888 
5.1004 
3.0333 
3.8800 
3.9787 
6.1725 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

17 
18 
19 
20 
21 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 

1.13226 
1.13250 
1.15251 
1.20664 
1.15744 

6.8947 
7.1167 
6.5839 
9.1113 
7.0633 

17.7603 
19.5433 
20.3039 
20.7968 
11.6898 
18.9663 
19.2590 
19.2914 

9.8185 
13.2165 
13 .4125 
13.4254 
10.5130 
11.6064 
11.7314 
14.3756 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

-1.56897 
-1. 57346 
-1.61294 
-1.19012 
-1.56918 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

20.4949 
22.2779 
23.0385 
23.5314 
15.7917 
23.0681 
23.3609 
23.3933 
15.2877 
18.6857 
18.8817 
18.8946 
17.3494 
18.4429 
18.5678 
21.2121 

27 
27 
27 
27 
26 
26 
26 
26 
25 
25 
25 
25 
24 
24 
24 
24 

0.71944 
0.73354 
0.70423 

0.71207 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBSHRIMP 

17 
18 
19 
20 
21 

0.06478 

-0.14927 
0.33614 
0.05935 

17 1.28200 
18 1.28256 
19 1.32827 
20 1. 45599 
21 1. 33968 

-0.34909 
-0.31292 

-0.32785 
-0.34187 

0.43214 
0.43189 
0.41164 
0.35507 
0.43239 

-0.03526 
-0.08138 
-0.12410 
-0.02987 

0.30869 
0.30839 
0.28374 
0.21487 
0.27759 

1.11580 
1.14416 
1.20139 
0.95490 
1.12754 

5.0098 
5.0194 
5.8042 
7.9969 
7.0000 

-1 
-1 
-1 
-1 
-1 

12.4820 
12.4946 
13.5102 
16.1727 
14.4691 

5 6 23 
5 6 23 
5 6 23 
5 6 23 
6 7 22 

20.6858 
20.6984 
21. 7140 
24.3765 
24.0401 
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Regression--Untransformed Data 

ANOVA and Parameter Estimates 

Model Summarf,b 

Std. 
Error of 

Variables R Adjusted the 
Model Entered Removed R Sauare R Sauare Estimate Durbin-Watson 
1 November-December 

Inflows, March-April 
Inflows, 
September-October 
Inflows, July-August .654 .428 .272 711.1584 
Inflows, May-June 
Inflows, 
Janua'¥.february 
Inflows' 

a. Dependent Variable: Brown Shrimp Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, 
September-October Inflows, July-August Inflows, May-June Inflows, January-February Inflows 

d. All requested variables entered. 

ANOV/IP 

Sum of 
Model Sauares df Mean Sauare F Sia. 
1 Regression 8330789. 178 6 1388464.863 2.745 .O~ 

Residual 11126416.612 22 505746.210 
Total 19457205.790 28 

a. Dependent Variable: Brown Shrimp Harvest 

b. Independent Variables: (Constant), November-December Inflows, 
March-April Inflows, September-October Inflows, July-August Inflows, 
May-June Inflows, January-February Inflows 

.959 
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Coefficients" 

Stan 
dardi 
zed 

Coeff 
Unstandardized icient 95% Confidence 

Coefficients s I nterval for B 

Std. Lower Upper 
Model B Error Beta t Sic. Bound Bound 
1 (Constant) 1227.362 361.974 3.391 .003 476.675 1978.050 

January-February 
-.603 .171 -.796 -3.528 .002 -.957 -.248 

Inflows 

March-April Inflows .101 .135 .161 .745 .464 -.179 .380 
May-June Inflows -6.605E-02 .107 -.132 -.618 .543 -.288 .156 
July-August Inflows .266 .205 .248 1.294 .209 -.160 .691 
September-October 

.306 .160 .344 1.915 .069 -.025 .638 
Inflows 

November-December 
.346 .144 .515 2.402 .025 .047 .644 Inflows 

a. Dependent Variable: Brown Shrimp Harvest 

COllinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 January-February 

.511 1.957 Inflows 

March-April Inflows .557 1.796 
May-June Inflows .566 1.767 
July-August Inflows .707 1.414 
September-October 

.807 1.240 Inflows 

November-December 
.565 1.770 Inflows 
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Collinearity Diagnostic' 

Variance ProDortions 
- Condition January-February March-April 
Model Dimension Eioenvalue Index (Constant) Inflows Inflows 
1 1 5.541 1.000 .00 .00 .00 

2 .608 3.019 .00 .00 .07 

3 .266 4.562 .04 .03 .07 

4 .230 4.904 .00 .00 .12 

5 .171 5.698 .01 .26 .23 

6 .106 7.244 .89 .01 .13 
7 7. 785E-02 8.437 .05 .69 .38 

a. Dependent Variable: Brown Shrimp Harvest 

Collinearity Diagnostic' 

Variance ProDortions 

May-June July-August September-October November-December 
Model Dimension Eioenvalue Inflows Inflows Inflows Inflows 
1 1 5.541 .00 .01 .01 .01 

2 .608 .03 .05 .20 .05 
3 .266 .00 .02 .33 .35 
4 .230 .06 .80 .03 .05 
5 .171 .42 .01 .01 .02 
6 .106 .05 .03 .43 .02 
7 7.785E·02 .43 .09 .00 .50 

a. Dependent Variable: Brown Shrimp Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals Statisticlif' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
93.9599 2351.9456 1317.3414 545.4614 29 

Value 

Std. 
Predicted -2.243 1.897 .000 1.000 29 
Value 

Standard 
Error of 

229.0293 494.6881 340.0924 81.5041 29 
Predicted 
Value 

Adjusted 
Predicted 104.3286 2730.5278 1320.7135 599.3845 29 
Value 

Residual -1347.8309 1150.5192 -2.2737E-13 630.3745 29 
Std. 

-1.895 1.618 .000 .886 29 Residual 

Stud. 
-2.281 1.828 -.002 1.018 29 Residual 

Deleted 
-1952.1873 1469.3358 -3.3721 838.4705 29 Residual 

Stud. 
Deleted -2.550 1.940 -.017 1.080 29 
Residual 

Mahal. 
1.939 12.583 5.793 3.236 29 Distance 

Cook's 
.000 .370 Distance .049 .092 29 

Centered 
Leverage .069 .449 207 .116 29 
Value 

a. Dependent Variable: Brown Shrimp Harvest 
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Case Values for Residuals Diagnostics 

YEAR 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

ADLI 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

PRE 1 
1371.13097 
618.54251 

93.95991 
2149.54826 
1389.48229 
982.76379 

1021.71030 
636.99763 

1461.75605 
578.67496 
970.25448 

1406.21396 
1873.65477 
1063.03226 
1068.35930 
1449.68509 
2041.96140 
1583.62640 
1269.59158 
566.25979 
899.45765 

1163.98089 
1615.55794 
2351.94560 
1468.07303 
1649.80960 
1326.13588 
1889.11385 
2241.61984 

RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR I' 
-1347.83097 -1952.18725 1975.48725 .09861 -1.89526 -2.28093 *-2.55036 

-609.94251 -725.74147 734.34147 -1.28112 -.85767 -.93555 -.93279 
-11.05991 -21.42862 104.32862 -2.24284 -.01555 -.02165 -.02115 

-1281.04826 -1499.28862 2367.78862 1.52569 -1.80135 -1.94876 -2.09317 
-788.68229 -882.83140 1483.63140 .13226 -1.10901 -1.17334 -1.18401 
-265.66379 -321.99078 1039.09078 -.61338 -.37356 -.41126 -.40336 
110.48970 123.27545 1008.92455 -.54198 .15537 .16411 .16043 
44.10237 58.51861 622.58139 -1.24728 .06201 .07144 .06980 

-313.25605 -366.57702 1515.07702 .26476 -.44049 -.47650 -.46797 
-270.87496 -403.33438 711.13438 -1.35420 -.38089 -.46478 -.45634 
-494.75448 -641.86230 1117.36230 -.63632 -.69570 -.79241 -.78548 
149.78604 180.65451 1375.34549 .16293 .21062 .23131 .22627 
176.44523 214.55081 1835.54919 1.01989 .24811 .27359 .26776 
389.96774 440.82732 1012.17268 -.46623 .54836 .58302 .57407 

-112.95930 -167.00583 1122.40583 -.45646 -.15884 -.19313 -.18885 
-26.98509 -50.97180 1473.67180 .24263 -.03795 -.05215 -.05095 

-1213.56140 -1902.12772 2730.52772 1.32845 -1.70646 -2.13641 -2.34463 
214.37360 246.72512 1551.27488 .48818 .30144 .32339 .31671 
111.90842 146.30781 1235.19219 -.08754 .15736 .17993 .17592 
316.94021 387.61482 495.58518 -1.37697 .44567 .49286 .48421 
415.54235 696.28623 618.71377 -.76611 .58432 .75637 .74878 

1150.51911 1469.33577 845.16423 -.28116 1.61781 1.82827 1.93966 
376.34206 615.99584 1375.90416 .54672 .52920 .67704 .66847 
183.35440 230.27715 2305.02285 1.89675 .25782 .28894 .28283 
472.72697 849.47411 1091.32589 .27634 .66473 .89107 .88674 

1121.19040 1256.26888 1514.73112 .60952 1.57657 1.66884 1.74463 
324.86412 373.73301 1277.26699 .01612 .45681 .48997 .48133 
158.28615 216.66970 1830.73030 1.04824 .22258 .26041 .25481 

1019.78016 1331.04066 1930.35934 1.69449 1.43397 1.63826 1.70818 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
Adjusted predicted value; predicted value of harvest when the model is 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

lValues greater than 3 are flagged. 
~s is flagged if it exceeds tn-p-2 .• = tZl.O.Ol = 2.518. 
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Residual Plot 
Dependent Variable: Brown Shrimp Harvest 
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Residual Plot 
Dependent Variable: Brown Shrimp Harvest 
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Residual Plot 
Dependent Variable: Brown Shrimp Harvest 
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Prediction Intervals for Brown Shrimp Harvest 

BRSHRIMP 
LICCt 
VlCCt 

YEAR BRSHRIMP LICll VICI 1 
1959 23.30 -922.84926 3665.11121 
1960 8.60 -1540.04836 2777.13337 
1961 82.90 -2347.90699 2535.82682 
1962 868.50 4.02501 4295.07151 
1963 600.80 -719.28120 3498.24579 
1964 717.10 -1190.08980 3155.61738 
1965 1132.20 -1084.26201 3127.68261 
1966 681.10 -1600.92137 2874.91662 
1967 1148.50 -683.66772 3607.17982 
1968 307.80 -1731.74024 2889.09015 
1969 475.50 -1252.20142 3192.71039 
1970 1556.00 -762.87911 3575.30703 
1971 2050.10 -301.66886 4048.97839 
1972 1453.00 -1054.03122 3180.09575 
1973 955.40 -1237.88639 3374.60499 
1974 1422.70 -981.22729 3880.59747 
1975 828.40 -297.47927 4381.40208 
1976 1798.00 -548.33271 3715.58552 
1977 1381.50 -958.21654 3497.39970 
1978 883.20 -1613.42426 2745.94383 
1979 1315.00 -1475.10636 3274.02167 
1980 2314.50 -1047.41019 3375.37197 
1981 1991.90 -747.00237 3978.11824 
1982 2535.30 152.59266 4551.29855 
1983 1940.80 -940.35214 3876.49821 
1984 2771.00 -459.79127 3759.41046 
1985 1651.00 -805.47930 3457.75106 
1986 2047.40 -369.45383 4147.68152 
1987 3261.40 14.95655 4468.28313 

Brown shrimp harvest 
Lower limit for 99% prediction interval for brown shrimp harvest 
Upper limit for 99% prediction interval for brown shrimp harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 
1959 7.70270 .33326 
1960 3.50215 .02374 
1961 12.58289 .00006 
1962 3.11024 .09243 
1963 2.02053 .02348 
1964 3.93262 .00512 
1965 1.93856 .00045 
1966 5.93237 .00024 
1967 3.10726 .00552 
1968 8.22999 .01509 
1969 5.45178 .02667 
1970 3.81885 .00158 
1971 4.00746 .00231 
1972 2.26493 .00633 
1973 8.09586 .00255 
1974 12.21094 .00035 
1975 9.17043 .36996 
1976 2.70595 .00225 
1977 5.61775 .00142 
1978 4.13978 .00774 
1979 10.32413 .05522 
1980 5.10993 .13232 
1981 9.92791 .04170 
1982 4.73994 .00305 
1983 11.45266 .09040 
1984 2.04514 .04793 
1985 2.69573 .00516 
1986 6.57933 .00357 
1987 5.58221 .11703 

Mahalanobis distance 
Cook's distance 
Leverage value 

LEV 11 
.27510 
.12508 
.44939 
.11108 
.07216 
.14045 
.06923 
.21187 
.11097 
.29393 
.19471 
.13639 
.14312 
.08089 
.28914 
.43611 
.32752 
.09664 
.20063 
.14785 
.36872 
.18250 
.35457 
.16928 
.40902 
.07304 
.09628 
.23498 
.19936 

MAHA PV' COOK PV3 

.3595 .0699 

.8350 .0000 

.0829 .0000 

.8746 .0017 

.9587 .0000 

.7875 .0000 

.9632 .0000 

.5477 .0000 

.8749 .0000 

.3128 .0000 

.6050 .0000 

.8004 .0000 

.7789 .0000 

.9437 .0000 

.3242 .0000 

.0938 .0000 

.2407 .0900 

.9108 .0000 

.5850 .0000 

.7635 .0000 

.1709 .0003 

.6466 .0053 

.1927 .0001 

.6917 .0000 

.1201 .0016 

.9573 .0002 

.9117 .0000 

.4740 .0000 

.5893 .0036 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

lThis is flagged if it exceeds (2p + l)1n or 0.5, whichever is smaller. 
2MAHA_PV = 1 - F(MAH_l), where F is the CDF of a Chi-squared random variable with p + 1 degrees of freedom. 

Small values indicate a problem. 
3COOK_PV = F(COO_l), where F is the CDF of an F-ratio random variable with p + 1 numerator degrees of 

freedom and n - p - 1 denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFIT SDFBETA 0 SDFBETA 1 SDFBETA 2 
1959 *-1.70777 .19393 -.09294 -.06208 
1960 -.40643 -.10419 -.30107 .24651 
1961 -.02048 .00188 -.01626 .00613 
1962 -.86395 -.28879 .51649 -.07183 
1963 -.40908 -.35432 .03917 .09982 
1964 -.18573 -.17325 -.00357 -.00310 
1965 .05458 .03724 .01077 -.01861 
1966 .03991 .00221 .01466 -.02023 
1967 -.19307 -.18529 .06521 .02110 
1968 -.31912 .03837 -.09770 .04710 
1969 -.42831 -.02160 .01357 -.26109 
1970 .10272 .05941 -.04196 .06579 
1971 .12443 .08184 -.05633 -.00606 
1972 .20732 .11487 .05863 -.08651 
1973 -.13063 .03853 .01313 -.08190 
1974 -.04804 .01716 -.01666 .00518 
1975 *-1.76610 .59806 .40619 -.31594 
1976 .12303 .09508 -.05539 -.03307 
1977 .09754 .02537 -.01385 .07290 
1978 .22865 .15717 .12855 -.08347 
1979 .61546 -.12368 .03476 .24211 
1980 *1.02105 -.18196 .38661 .01694 
1981 .53344 .08957 -.09706 -.32585 
1982 .14308 -.03502 -.08625 .00498 
1983 .79162 .03561 -.07846 -.07465 
1984 .60556 .21671 -.14074 .14825 
1985 .18669 -.02028 .01978 .11273 
1986 .15476 -.00253 -.04111 -.05783 
1987 .94372 -.09792 -.53929 .25568 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for January-February inflows 
Standardized dfbeta for March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + 1)/ n for a large data set. The 

cutoff used here is 1. 

78 



SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1959 .34119 *-1.11686 -.81161 .82304 
1960 -.02262 -.03335 .09241 .18845 
1961 .00203 .00112 .00681 .00072 
1962 .22237 -.09762 -.42789 -.23049 
1963 .10775 .10902 .12907 -.06282 
1964 .07548 .04207 .10117 .02320 
1965 .01418 -.03119 -.02625 -.00291 
1966 .03216 -.00832 -.01152 -.01427 
1967 .05647 .00197 .06030 .00805 
1968 -.26020 .l3661 .01585 .l3359 
1969 -.06538 .22694 .02816 .04385 
1970 -.04511 -.02376 -.02794 .01895 
1971 -.03878 .01928 .03530 -.01534 
1972 .01060 -.07814 -.11409 .04608 
1973 -.02851 .0l347 -.00653 .00871 
1974 -.00525 .00753 -.03789 .01433 
1975 .00952 .00914 -.06l37 *-1.44095 
1976 -.00350 .03689 -.02603 -.00950 
1977 -.05780 -.02978 -.02686 .04056 
1978 -.04804 -.06256 -.12423 -.06370 
1979 -.15317 .37l31 -.03529 -.11860 
1980 .17973 -.38708 .70675 -.48932 
1981 .33737 .17008 .07347 -.18097 
1982 .02487 .05450 .08000 .05728 
1983 -.28644 .66447 -.26065 .22366 
1984 -.24422 -.01669 .31407 -.07107 
1985 -.06714 -.05574 .07644 .00532 
1986 .08314 -.01920 -.00829 .07883 
1987 -.16772 .19455 .02515 .83329 

Standardized dtbeta for May-June inflows 
Standardized dtbeta for July-August inflows 
Standardized dtbeta for September-October inflows 
Standardized dtbeta for November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~ (p + 1)/ n for a large data set. The 

cutoff used here is 1. 
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Regression--Square Root of Harvest (Box-Cox 
Transformation) 

ANOVA and Parameter Estimates 

Model SummarY',b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate Durbin-Watson 
1 November-December 

Inflows, March-April 
Inflows, 
September-October 
Inflows, July-August .649 .421 .263 11.630239 
Inflows, May-June 
Inflows, 
Janua'¥.february 
Inflows' 

a. Dependent Variable: Square Root of Brown Shrimp Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, 
September-October Inflows, July-August Inflows, May-June Inflows, January-February Inflows 

d. All requested variables entered. 

ANOV!t 

Sum of Mean 
Model SQuares df SQuare F SiQ. 
1 Regression 2164.467 6 360.744 2,667 ,042" 

Residual 2975.774 22 135.262 
Total 5140.241 28 

a. Dependent Variable: Square Root of Brown Shrimp Harvest 

b. Independent Variables: (Constant), November-December 
Inflows, March-April Inflows, September-October Inflows, 
July-August Inflows, May-June Inflows, January-February 
Inflows 

.780 
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CoefficientS' 

Stan 
dardi 
zed 

Coeff 
Unstandardized iCiel)t 95% Confidence 

Coefficients s I nterval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 
1 (Constant) 34.441 5.920 5.818 .000 22.164 46.718 

January-February 
-1.035E-02 .003 -.840 -3.703 .001 -.016 -.005 

Inflows 

March-April Inflows 2. 328E-03 .002 .229 1.055 .303 -.002 .007 
May-June Inflows -9. 657E-04 .002 -.119 -.553 .586 -.005 .003 
July-August Inflows 2.508E-03 .003 .144 .747 .463 -.004 .009 
September-October 

4.009E-03 .003 .277 1.533 .140 -.001 .009 Inflows 

November-December 
5. 824E-03 .002 .534 2.476 .021 .001 .011 Inflows 

a. Dependent Variable: Square Root of Brown Shrimp Harvest 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 January-February 

Inflows .511 1.957 

March-April Inflows .557 1.796 
May-June Inflows .566 1.767 
July-August Inflows .707 1.414 
September-October 

.807 1.240 Inflows 

November-December 
.565 1.770 Inflows 
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Collinearity Diagnostic' 

Variance PrQJ:lortions 

Condition January-February March-April 
Model Dimension Eigenvalue Index (Constant) Inflows Inflows 
1 1 5.541 1.000 .00 .00 .00 

2 .608 3.019 .00 .00 .07 
3 .266 4.562 .04 .03 .07 
4 .230 4.904 .00 .00 .12 
5 .171 5.698 .01 .26 .23 
6 .106 7.244 .89 .01 .13 
7 7. 785E-02 8.437 .05 .69 .38 

a. Dependent Variable: Square Root of Brown Shrimp Harvest 

COllinearity Diagnostic' 

Variance Proportions 

May-June July-August September-October November-December 
Model Dimension Inflows Inflows Inflows Inflows 
1 1 .00 .01 .01 .01 

2 .03 .05 .20 .05 
3 .00 .02 .33 .35 
4 .06 .80 .03 .05 
5 .42 .01 .01 .02 
6 .05 .03 .43 .02 
7 .43 .09 .00 .50 

a. Dependent Variable: Square Root of Brown Shrimp Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
11.404783 49.052925 33.765244 8.792178 29 

Value 

Std. 
Predicted -2.543 1.739 .000 1.000 29 
Value 

Standard 
Error of 

3.745531 8.090097 5.561849 1.332914 29 Predicted 
Value 

Adjusted 
Predicted 13.560889 53.952686 33.625028 9.796531 29 
Value 

Residual -26.486700 17.796707 3.92024E-15 10.309105 29 
Std. 

-2.277 1.530 .000 .886 29 Residual 

Stud. 
-2.741 1.729 .004 1.031 29 Residual 

Deleted 
-38.363117 22.728296 .140216 14.083108 29 Residual 

Stud. 
Deleted -3.300 1.818 -.020 1.106 29 
Residual 

Mahal. 
1.939 12.583 5.793 3.236 29 Distance 

Cook's 
.001 .481 .056 .101 29 Distance 

Centered 
Leverage .069 .449 .207 .116 29 
Value 

a. Dependent Variable: Square Root of Brown Shrimp Harvest 
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Case Values/or Residuals Diagnostics 

ADLI 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

YEAR 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE I' SDR 1 
31.31371 -26.48670 -38.36312 43.19012 -.27883 -2.27740 -2.74083 *-3.29982 
20.78512 -17.85254 -21.24189 24.17446 -1.47633 -1.53501 -1.67440 -1.75129 
11.40478 -2.29984 -4.45595 13.56089 -2.54322 -.19775 -.27525 -.26939 
46.86934 -17.39902 -20.36313 49.83345 1.49043 -1.49602 -1.61844 -1.68470 
35.78469 -11.27347 -12.61925 37.13047 .22969 -.96932 -1.02555 -1.02682 
30.32554 -3.54682 -4.29883 31.07755 -.39122 -.30497 -.33574 -.32887 
30.54047 3.10771 3.46733 30.18084 -.36678 .26721 .28225 .27626 
23.43665 2.66124 3.53115 22.56674 -1.17475 .22882 .26358 .25793 
37.45778 -3.56825 -4.17562 38.06515 .41998 -.30681 -.33189 -.32508 
23.65713 -6.11290 -9.10214 26.64637 -1.14967 -.52560 -.64137 -.63256 
31.38095 -9.57499 -12.42197 34.22793 -.27118 -.82328 -.93773 -.93504 
37.99895 1.44721 1.74546 37.70070 .48153 .12444 .13666 .13357 
42.78393 2.49410 3.03273 42.24530 1.02576 .21445 .23647 .23133 
30.29671 7.82152 8.84161 29.27663 -.39450 .67252 .71503 .70685 
31.81112 -.90157 -1.33294 32.24248 -.22226 -.07752 -.09426 -.09211 
32.40037 5.31833 10.04572 27.67297 -.15524 .45728 .62848 .61961 
44.84093 -16.05899 -25.17075 53.95269 1.25972 -1.38080 -1.72870 -1.81685 
38.61798 3.78485 4.35603 38.04680 .55194 .32543 .34913 .34205 
35.37200 1.79654 2.34877 34.81977 .18275 .15447 .17662 .17269 
22.06747 7.65121 9.35735 20.36133 -1.33047 .65787 .72753 .71951 
25.53312 10.72981 17.97896 18.28397 -.93630 .92258 1.19423 1.20654 
30.31254 17.79671 22.72830 25.38096 -.39270 1.53021 1.72928 1.81756 
37.43063 7.20008 11.78507 32.84564 .41689 .61908 .79204 .78510 
49.05292 1.29884 1.63123 48.72053 1.73878 .11168 .12515 .12232 
33.03898 11.01553 19.79454 24.25998 -.08260 .94715 1.26966 1.28857 
38.90819 13.73210 15.38651 37.25378 .58495 1.18072 1.24983 1.26690 
34.02352 6.60898 7.60316 33.02934 .02938 .56826 .60950 .60058 
43.21988 2.02833 2.77647 42.47173 1.07535 .17440 .20405 .19954 
48.52666 8.58201 11.20144 45.90723 1.67893 .73790 .84303 .83728 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
Adjusted predicted value; predicted value of harvest when the model is 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 
1nis is flagged ifitexceeds In-p-2 .• = 121.0.01 = 2.518. 
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Prediction Intervals for the Square Root of Brown Shrimp Harvest 

SQRTBRSH 
LICCt 

UICCt 

YEAR SQRTBRSH LICII UICel 
1959 4.8270 -6.20190 68.82932 

1960 2.9326 -14.51634 56.08658 
1961 9.1049 -28.52936 51.33892 

1962 29.4703 11.78159 81.95709 
1963 24.51l2 1.2981l 70.27128 
1964 26.7787 -5.20917 65.86026 
1965 33.6482 -3.90047 64.98141 

1966 26.0979 -l3.16214 60.03544 

1967 33.8895 2.37165 72.54391 
1968 17.5442 -14.12726 61.44151 
1969 21.8060 -4.96495 67.72686 
1970 39.4462 2.52574 73.47216 
1971 45.2780 7.20883 78.35904 
1972 38.1182 -4.32561 64.91904 
1973 30.9095 -5.90508 69.52732 
1974 37.7187 -7.35462 72.15536 
1975 28.7819 6.58186 83.09999 
1976 42.4028 3.75205 73.48391 
1977 37.1685 -1.06143 71.80543 
1978 29.7187 -l3.57894 57.71389 
1979 36.2629 -l3.3oo35 64.36659 
1980 48.1093 -5.85241 66.47750 
1981 44.6307 -1.20653 76.06780 
1982 50.3518 l3.08484 85.02100 
1983 44.0545 -6.34826 72.42621 
1984 52.6403 4.40791 73.40847 
1985 40.6325 -.83678 68.88382 
1986 45.2482 6.28340 80.15635 
1987 57.1087 12.l1l94 84.94l37 

Square root of brown shrimp harvest 
Lower limit for 99% prediction interval for the square root of brown 
shrimp harvest 
Upper limit for 99% prediction interval for the square root of brown 
shrimp harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV I' MAHA PV' COOK PV' 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1959 7.70270 .48120 
1960 3.50215 .07604 

1961 12.58289 .01015 
1962 3.11024 .06375 
1963 2.02053 .01794 

1964 3.93262 .00341 
1965 1.93856 .00132 
1966 5.93237 .00324 
1967 3.10726 .00268 

1968 8.22999 .02874 
1969 5.45178 .03735 
1970 3.81885 .00055 
1971 4.00746 .00173 
1972 2.26493 .00953 
1973 8.09586 .00061 
1974 12.21094 .05016 
1975 9.17043 .24223 
1976 2.70595 .00263 
1977 5.61775 .00137 
1978 4.13978 .01686 
1979 10.32413 .13765 
1980 5.10993 .11838 
1981 9.92791 .05707 
1982 4.73994 .00057 
1983 11.45266 .18353 
1984 2.04514 .02688 
1985 2.69573 .00798 
1986 6.57933 .00219 
1987 5.58221 .03099 

Mahalanobis distance 
Cook's distance 
Leverage value 

.27510 .3595 

.12508 .8350 

.44939 .0829 

.11108 .8746 

.07216 .9587 

.14045 .7875 

.06923 .9632 

.21187 .5477 

.11097 .8749 

.29393 .3128 

.19471 .6050 

.13639 .8004 

.14312 .7789 

.08089 .9437 

.28914 .3242 

.43611 .0938 

.32752 .2407 

.09664 .9108 

.20063 .5850 

.14785 .7635 

.36872 .1709 

.18250 .6466 

.35457 .1927 

.16928 .6917 

.40902 .1201 

.07304 .9573 

.09628 .9117 

.23498 .4740 

.19936 .5893 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

IThis is flagged if it exceeds (2p + l)/n or 0.5, whichever is smaller. 

.1621 

.0009 

.0000 

.0005 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0001 

.0000 

.0000 

.0000 

.0000 

.0002 

.0305 

.0000 

.0000 

.0000 

.0060 

.0038 

.0004 

.0000 

.0140 

.0000 

.0000 

.0000 

.0000 

2MAHA_PV = 1 - F(MAH_l), where F is the CDF of a Chi-squared random variable with p + 1 degrees of freedom. 
Small values indicate a problem. 

3COOK_PV = F(COO_I), where F is the CDF of an F-ratio random variable with p + 1 numerator degrees of 
freedom and n - p - 1 denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 

1959 *-2.20963 .25092 -.12026 -.08032 

1960 -.76307 -.19562 -.56525 .46282 

1961 -.26083 .02396 -.20713 .07807 

1962 -.69535 -.23244 .41570 -.05781 

1963 -.35477 -.30728 .03397 .08657 

1964 -.15143 -.14125 -.00291 -.00253 

1965 .09398 .06413 .01854 -.03204 

1966 .14747 .00815 .05419 -.07475 

1967 -.13412 -.12871 .04530 .01465 

1968 -.44234 .05319 -.13543 .06529 

1969 -.50986 -.02571 .01615 -.31081 

1970 .06064 .03507 -.02477 .03883 

1971 .10750 .07070 -.04867 -.00523 

1972 .25527 .14144 .07219 -.10653 

1973 -.06371 .01879 .00641 -.03995 

1974 .58418 -.20863 .20254 -.06302 

1975 *-1.36855 .46344 .31476 -.24482 

1976 .13288 .10269 -.05982 -.03572 

1977 .09574 .02491 -.01359 .07156 

1978 .33977 .23355 .19102 -.12403 

1979 .99172 -.19929 .05601 .39013 

1980 .95678 -.17051 .36228 .01587 

1981 .62651 .10520 -.11400 -.38270 

1982 .06188 -.01515 -.03730 .00215 

1983 *1.15035 .05174 -.11402 -.10848 

1984 .43974 .15736 -.10220 .10766 

1985 .23294 -.02530 .02468 .14066 

1986 .12119 -.00198 -.03219 -.04529 

1987 .46257 -.04800 -.26434 .12532 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for January-February inflows 
Standardized dfbeta for March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2J(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1959 .44146 *-1.44507 *-1.05012 *1.06491 

1960 -.04247 -.06262 .17350 .35381 

1961 .02583 .01433 .08668 .00923 

1962 .17897 -.07857 -.34439 -.18551 

1963 .09345 .09454 .11193 -.05448 

1964 .06154 .03430 .08249 .01892 

1965 .02442 -.05371 -.04520 -.00500 

1966 .11884 -.03076 -.04257 -.05272 

1967 .03923 .00137 .04189 .00559 

1968 -.36067 .18936 .02197 .18518 

1969 -.07782 .27015 .03353 .05219 

1970 -.02663 -.01403 -.01649 .01119 

1971 -.03351 .01666 .03050 -.01326 

1972 .01305 -.09622 -.14048 .05674 

1973 -.01390 .00657 -.00318 .00425 
1974 .06382 -.09153 .46077 -.17430 

1975 .00738 .00709 -.04755 *-1.11659 

1976 -.00378 .03984 -.02811 -.01025 

1977 -.05674 -.02923 -.02637 .03981 
1978 -.07138 -.09296 -.18460 -.09466 
1979 -.24681 .59830 -.05686 -.19110 
1980 .16842 -.36271 .66226 -.45852 
1981 .39623 .19975 .08628 -.21255 

1982 .01076 .02357 .03460 .02477 
1983 -.41625 .96559 -.37877 .32502 
1984 -.17735 -.01212 .22806 -.05161 
1985 -.08378 -.06955 .09538 .00664 
1986 .06510 -.01503 -.00649 .06173 
1987 -.08221 .09536 .01233 .40845 

Standardized dfbeta for May-June inflows 
Standardized dfbeta for July-August inflows 
Standardized dfbeta for September-October inflows 
Standardized dfbeta for November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is I. 
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DFFIT Vs. DFBETA 
Dependent Variable: Square Root of Brown Shrimp Harvest 

1.5 
19!1J 
0 

1.0 0 

0 0 
.5 0 0 

0 o 0 

0.0 
~oo 

00 0 
0 

0 
-.5 0 

0 

0 0 
I::: 
u.. -1.0 u.. 
0 1975 
"C 0 

:e -1.5 

'E 
<IS -2.0 "E 1959 

l!! 
0 

(Jl -2.5 . . . . . 
-.6 -.4 -.2 -.0 .2 .4 .6 

Standardized DFBETA January-February Inflows 

100 



t:: 
u-
u-
Cl 
-c 
~ 
'E 
<II -c 
<: 
.l!l 
Cf) 

t:: 
u-
u-
Cl 
-c 
~ 
~ 
<II 

"E 
.l!l 
Cf) 

1.5 

1.0 

0 
.5 

0.0 

-.5 

-1.0 

-1.5 

-2.0 

-2.5 
-.4 

DFFIT vs. DFBETA 
Dependent Variable: Square Root of Brown Shrimp Harvest 

0 

1975 
<> 

. 
-.2 

1983 
o 

o 

o 

1959 
o 

o o 

o 

o 

. . . 
0.0 .2 .4 .6 

Standardized DFBETA March-April Inflows 

DFFIT vs. DFBETA 
Dependent Variable: Square Root of Brown Shrimp Harvest 

1.5 
1983 

0 

1.0 0 0 

0 0 
.5 0 0 

0 
<> 0 

o~OQO 0 0 
0.0 0 

00 
0 

0 

-.5 
0 

0 

0 0 

-1.0 

1975 
0 

-1.5 

-2.0 1959 
0 

-2.5 
-.6 -.4 -.2 -.0 .2 .4 .6 

Standardized DFBETA May-June Inflows 

101 



DFFIT vs. DFBETA 
Dependent Variable: Square Root of Brown Shrimp Harvest 
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DFFIT vs. DFBETA 
Dependent Variable: Square Root of Brown Shrimp Harvest 
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Regression--AII Variables Logged 

ANOVA and Parameter Estimates 

Model SummarY'·b 

Std. Error 
Variables R Adjusted of the Durbin-

Model Entered Removed R Square R Square Estimate Watson 
1 Ln(November-December Inflows), 

Ln(July-August Inflows), 
Ln(September-October Inflows). 

.657 .431 .276 1.1585 .756 Ln(March-April Inflows), 
Ln(May-June Inflows), d 

Ln{January-February Inflowsf' 

a. Dependent Variable: Ln(Brown Shrimp Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), Ln(November-December Inflows), Ln(July-August Inflows), 
Ln(September-October Inflows), Ln(March-April Inflows). Ln(May-June Inflows), Ln(January-February 
Inflows) 

d. All requested variables entered. 

ANOVIl' 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 22.386 6 3.731 2.780 .03(1' 

Residual 29.529 22 1.342 
Total 51.915 28 

a. Dependent Variable: Ln(Brown Shrimp Harvest) 

b. Independent Variables: (Constant), Ln(November-December 
Inflows), Ln(July-August Inflows), Ln(September-October 
Inflows), Ln(March-Aprillnflows), Ln(May-June Inflows), 
Ln(January-February Inflows) 
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CoefficientS' 

Stan 
dardi 
zed 

Coeff 
Unstandardized icient 95% Confidence 

Coefficients s Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 
1 (Constant) 7.065 3.203 2.206 .038 .423 13.707 

Ln(January-February 
-1.567 .425 -.983 -3.687 .001 -2.448 -.685 Inflows) 

Ln(March-Aprillnflows) .708 .411 .406 1.721 .099 -.145 1.560 
Ln(May-June Inflows) 6. 161E-02 .427 .036 .144 .887 -.824 .947 
Ln(July-August Inflows) -.340 .381 -.189 -.890 .383 -1.130 .451 
Ln(September-October 

-3.080E-02 .302 -.018 -.102 .920 -.656 .595 Inflows) 

Ln(November-December 
1.126 .381 .720 2.953 .007 .335 1.916 Inflows) 

a. Dependent Variable: Ln(Brown Shrimp Harvest) 

COllinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 Ln(January-February 

.364 2.750 Inflows) 

Ln(March-April Inflows) .465 2.152 
Ln(May-June Inflows) .422 2.370 
Ln(July-August Inflows) .573 1.746 
Ln(September-October 

.800 1.249 Inflows) 

Ln(November-December 
.435 2.298 Inflows) 
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Collinearity Diagnostic' 

Variance Proportions 

Condition Ln(January-February Ln(March-Aprii 
Model Dimension Eiaenvalue Index (Constant) Inflows) Inflows) 
1 1 6.952 1.000 .00 .00 .00 

2 1. 827E-02 19.504 .00 .00 .05 
3 1.305E-02 23.083 .01 .09 .00 
4 6. 725E-03 32.152 .08 .00 .28 
5 4.421E-03 39.656 .18 .35 .00 
6 3. 353E-03 45.531 .62 .01 .09 
7 2.293E-03 55.059 .11 .54 .57 

a. Dependent Variable: Ln(Brown Shrimp Harvest) 

Collinearity Diagnostic' 

Variance Proportions 

Ln(May-June Ln(July-August Ln(September-October Ln(November-December 
Model Dimension Inflows) Inflows) Inflows) Inflows) 
1 1 .00 .00 .00 .00 

2 .02 .03 .32 .03 
3 .00 .14 .10 .15 
4 .05 .26 .05 .16 
5 .23 .25 .10 .12 
6 .34 .14 .45 .02 
7 .36 .18 .00 .52 

a. Dependent Variable: Ln(Brown Shrimp Harvest) 
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Residuals Diagnostics 

Summary Information 

Residuals Statistics" 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
4.1547 7.8852 6.7430 .8942 29 Value 

Std. 
Predicted -2.895 1.277 .000 1.000 29 
Value 

Standard 
Error of 

.4327 .8711 .5570 .1190 29 Predicted 
Value 

Adjusted 
Predicted 5.0799 8.0215 6.7151 .9415 29 
Value 

Residual -3.1865 1.5606 -6.7379E-16 1.0269 29 
Std. 

-2.750 1.347 .000 .886 29 Residual 

StUd. 
-3.027 1.563 .011 1.027 29 Residual 

Deleted 
-3.8605 2.4105 2.792E-02 1.4064 29 Residual 

Stud. 
Deleted -3.872 1.620 -.013 1.133 29 
Residual 

Mahal. 
2.939 14.864 Distance 5.793 3.185 29 

Cook's 
.000 .323 .058 .094 29 Distance 

Centered 
Leverage .105 .531 .207 .114 29 
Value 

a. Dependent Variable: Ln(Brown Shrimp Harvest) 
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Case Values/or Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZP~ 1 ZRE 1 SRE I' SDR 1 
1959 4.15473 -1.00628 -2.31516 5.46362 -2.89462 -.86858 -1.31747 -1.34117 
1960 5.33828 -3.18652 -3.86052 6.01229 -1.57097 -2.75047 *-3.02741 *-3.87246 
1961 5.80674 -1.38911 -1.75456 6.17220 -1.04705 -1.19902 -1.34754 -1.37451 
1962 7.70145 -.93468 -1.08847 7.85524 1.07194 -.80678 -.87062 -.86565 
1963 6.81542 -.41716 -.53686 6.93512 .08103 -.36007 -.40848 -.40061 
1964 6.15495 .42027 .72038 5.85484 -.65763 .36276 .47494 .46641 
1965 7.12397 -.09206 -.11602 7.14794 .42611 -.07946 -.08920 -.08717 
1966 6.43723 .08648 .10736 6.41635 -.34194 .07465 .08317 .08127 
1967 7.61937 -.57316 -.70761 7.75382 .98015 -.49473 -.54970 -.54079 
1968 6.48556 -.75611 -.92355 6.65300 -.28789 -.65264 -.72129 -.71319 
1969 7.15586 -.99150 -1.27990 7.44426 .46177 -.85582 -.97235 -.97109 
1970 7.88519 -.53532 -.67163 8.02150 1.27743 -.46206 -.51756 -.50877 
1971 7.82722 -.20158 -.37217 7.99781 1.21260 -.17400 -.23642 -.23128 
1972 6.65918 .62220 .72808 6.55331 -.09371 .53706 .58096 .57201 
1973 6.87508 -.01295 -.01570 6.87783 .14775 -.01118 -.01231 -.01202 
1974 5.96117 1.29914 1.69286 5.56745 -.87435 1.12136 1.28006 1.29997 
1975 7.39969 -.68020 -.81747 7.53696 .73446 -.58712 -.64364 -.63485 
1976 7.65211 -.15768 -.19721 7.69164 1.01676 -.13610 -.15221 -.14879 
1977 7.62127 -.39035 -.48838 7.71930 .98227 -.33693 -.37687 -.36940 
1978 5.57964 1.20391 1.60957 5.17398 -1.30104 1.03917 1.20155 1.21445 
1979 5.62098 1.56061 2.10169 5.07990 -1.25481 1.34705 1.56323 1.61990 
1980 6.33085 1.41610 1.86028 5.88667 -.46091 1.22232 1.40096 1.43422 
1981 6.41281 1.18403 2.41055 5.18630 -.36924 1.02201 1.45824 1.49900 
1982 7.61895 .21911 .26302 7.57505 .97968 .18913 .20721 .20265 
1983 6.45986 1.11100 1.86000 5.71085 -.31663 .95896 1.24080 1.25706 
1984 6.79415 1.13282 1.31641 6.61056 .05723 .97780 1.05406 1.05686 
1985 6.93175 .47738 .55814 6.85100 .21113 .41206 .44555 .43728 
1986 7.38377 .24056 .30599 7.31833 .71665 .20764 .23418 .22909 
1987 7.73890 .35101 .42043 7.66949 1.11382 .30298 .33159 .32478 

Predicted value of the natural log of harvest 
Ordinary residual; observed log harvest minus predicted log harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADJ 1 Adjusted predicted value; predicted value of the log of harvest when the 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

model is fitted without that observation 
Z-score of the predicted value of the log of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

1 Values greater than 3 are flagged. 

1nis is flagged if it exceeds In-p-2 .• = t21.0.01 = 2.518. 
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Prediction Intervals for the Natural Log of Brown Shrimp Harvest 

LBSHRIMP 
LICCt 

mCct 

YEAR LBSHRIMP LlCI1 VICI 1 
1959 3.15 .06897 8.24050 
1960 2.15 1.79904 8.87753 
1961 4.42 2.21709 9.39640 
1962 6.77 4.21274 11.19016 
1963 6.40 3.20403 10.42681 
1964 6.58 2.26816 10.04174 
1965 7.03 3.53692 10.71103 
1966 6.52 2.86822 10.00623 
1967 7.05 4.05697 11.18177 
1968 5.73 2.93621 10.03490 
1969 6.16 3.54098 10.77075 
1970 7.35 4.30347 11.46692 
1971 7.63 3.88356 11.77089 
1972 7.28 3.16416 10.15420 
1973 6.86 3.33500 10.41516 
1974 7.26 2.33561 9.58672 
1975 6.72 3.87051 10.92887 
1976 7.49 4.07414 11.23009 
1977 7.23 4.04286 11.19968 
1978 6.78 1.92559 9.23369 
1979 7.18 1.95902 9.28293 
1980 7.75 2.69619 9.96550 
1981 7.60 2.40151 10.42411 
1982 7.84 4.09127 11.14664 
1983 7.57 2.59220 10.32752 
1984 7.93 3.30822 10.28007 
1985 7.41 3.43785 10.42566 
1986 7.62 3.78586 10.98168 
1987 8.09 4.21398 11.26382 

Natural log of brown shrimp harvest 
Lower limit for 99% prediction interval for the natural log of brown 
shrimp harvest 
Upper limit for 99% prediction interval for the natural log of brown 
shrimp harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV 11 MAHA PV' COOK PV' 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1959 14.86434 .32253 
1960 3.92296 .27694 
1961 4.86651 .06825 
1962 2.99049 .01782 
1963 5.27754 .00684 
1964 10.69927 .02301 
1965 4.81750 .00030 
1966 4.47835 .00024 
1967 4.35469 .01013 
1968 4.11096 .01646 
1969 5.34374 .03929 
1970 4.71720 .00974 
1971 11.86852 .00676 
1972 3.10623 .00820 
1973 3.93854 .00000 
1974 5.54663 .07094 
1975 3.73624 .01194 
1976 4.64673 .00083 
1977 4.65497 .00510 
1978 6.09129 .06949 
1979 6.24310 .12104 
1980 5.72005 .08795 
1981 13.28118 .31468 
1982 3.70842 .00123 
1983 10.30985 .14828 
1984 2.93943 .02572 
1985 3.08575 .00480 
1986 5.02228 .00213 
1987 3.65725 .00311 

Mahalanobis distance 
Cook's distance 
Leverage value 

*.53087 .0378 
.14011 .7886 
.17380 .6762 
.10680 .8859 
.18848 .6261 
.38212 .1523 
.17205 .6822 
.15994 .7233 
.15552 .7381 
.14682 .7669 
.19085 .6181 
.16847 .6944 
.42388 .1050 
.11094 .8750 
.14066 .7868 
.19809 .5936 
.13344 .8096 
.16595 .7030 
.16625 .7020 
.21755 .5291 
.22297 .5117 
.20429 .5728 
.47433 .0655 
.13244 .8127 
.36821 .1717 
.10498 .8905 
.11021 .8770 
.17937 .6572 
.13062 .8183 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

IThis is flagged if it exceeds (2p + 1)/n or 0.5. whichever is smaller. 

.0644 

.0436 

.0006 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0001 

.0000 

.0000 

.0000 

.0000 

.0007 

.0000 

.0000 

.0000 

.0007 

.0040 

.0015 

.0606 

.0000 

.0075 

.0000 

.0000 

.0000 

.0000 

2MAHA_PV = I - F(MAH_I). where F is the CDF of a Chi-squared random variable with p + I degrees of freedom. 
Small values indicate a problem. 

3COOK_PV = F(COO_I). where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SBDBETA 1 SDFBETA 2 
1959 *-1.52959 .29789 -.73793 .02161 
1960 *-1.78098 -.15345 *-1.22906 *1.21146 
1961 -.70501 .13980 -.31607 .18231 
1962 -.35113 -.00546 .17210 -.02555 
1963 -.21460 -.12417 -.06060 .12207 
1964 .39414 .30652 .09535 .00581 
1965 -.04447 -.01486 -.00654 .01165 
1966 .03993 .00591 .00557 -.01201 
1967 -.26192 -.17751 .13227 -.01887 
1968 -.33562 .05568 -.04488 -.02115 
1969 -.52373 .06582 .05594 -.24408 
1970 -.25673 -.05037 .13577 -.17758 
1971 -.21276 -.08048 .10501 -.03144 
1972 .23596 .07911 .08093 -.14937 
1973 -.00554 .00246 .00128 -.00310 
1974 .71565 -.21053 .35865 -.17396 
1975 -.28519 .18917 .07878 -.06828 
1976 -.07450 -.02454 .04756 .00058 
1977 -.18512 .01595 .05447 -.13685 
1978 .70496 .42562 .44136 -.34908 
1979 .95383 -.22621 .15849 .24932 
1980 .80325 -.22042 .28069 .06826 
1981 *1.52565 .22922 -.08338 -.84698 
1982 .09071 -.05364 -.04934 .02056 
1983 *1.03215 -.01342 -.07448 -.03536 
1984 .42546 -.03521 -.01939 .17563 
1985 .17985 -.08748 -.00785 .11054 
1986 .11948 -.01579 -.01511 -.05840 
1987 .14442 -.07511 -.07748 .05031 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for logged January-February inflows 
Standardized dfbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1959 .09751 -.36748 -.72139 *1.21485 
1960 .14296 -.63466 .14964 .50523 
1961 .29931 -.34757 .13082 -.16067 
1962 .08966 -.02734 -.12751 -.16130 
1963 -.02657 .10008 .02062 -.00137 
1964 -.13282 -.05865 -.22720 -.08348 
1965 -.02658 .03625 .00666 .00376 
1966 .01783 .00040 -.02631 -.00058 
1967 .03263 .00695 .04375 -.00775 
1968 -.23068 .13954 .01808 .12917 
1969 -.23882 .33026 -.04173 .11861 
1970 .02120 .08076 .05159 -.04944 
1971 .10347 -.06499 -.04319 -.02516 
1972 .07296 -.07970 -.07600 .03155 
1973 -.00101 -.00033 .00038 .00006 
1974 .01265 -.15156 .46909 -.17847 
1975 .00697 -.04190 -.05900 -.17463 
1976 -.01026 -.01863 .01319 -.00874 
1977 .07820 .04044 .01632 -.08130 
1978 -.23174 .01593 -.30149 -.11434 
1979 -.22025 .53221 -.23669 -.21247 
1980 .24463 -.50168 .57068 -.36913 
1981 .94749 .12389 .16107 -.59039 
1982 .00497 .02621 .03481 .04396 
1983 -.49383 .80346 -.63596 .48936 
1984 -.23762 .01358 .22806 -.01347 
1985 -.04844 -.03461 .10066 .01234 
1986 .06849 -.01857 -.00319 .04172 
1987 -.02637 .04500 .01298 .10769 

Standardized dtbeta for logged May-June inflows 
Standardized dtbeta for logged July-August inflows 
Standardized dtbeta for logged September-October inflows 
Standardized dtbeta for logged November-December inflows 

*ltems are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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Examining Subsets of the Data 

Un transformed Data: 1959 and 1975 Omitted 

N 27 Regression Models for Dependent variable: BRSHRIMP 

Rsq 
In 

Adj C{p) 
Rsq 

1 0.1558 0.1221 
1 0.0894 0.0530 
1 0.0577 0.0200 
1 0.0163 -.0230 

2 0.3384 0.2833 
2 0.3006 0.2423 
2 0.1924 0.1251 
2 0.1693 0.1000 

3 0.4501 0.3784 
3 0.4466 0.3745 
3 0.3933 0.3141 
3 0.3497 0.2649 

20.05 
23.44 
25.06 
27.17 

12.74 
14.67 
20.19 
21. 37 

9.045 
9.222 
11.94 
14.17 

AIC MSE 

360.6 588407 
362.7 634708 
363.6 656838 
364.8 685667 

356.0 480359 
357.5 507826 
361.4 586370 
362.2 603189 

353.0 416626 
353.2 419259 
355.7 459696 
357.6 492701 

SBC Variables in Model 

363.2 SO_INFL 
365.3 JF_INFL 
366.2 ND_INFL 
367.3 MA_INFL 

359.9 JF_INFL ND_INFL 
361.4 JF_INFL SO_INFL 
365.3 JA_INFL SO_INFL 
366.1 SO_INFL ND_INFL 

358.2 JF_INFL SO_INFL ND_INFL 
358.4 JF_INFL JA_INFL SO_INFL 
360.9 JF_INFL JA_INFL ND_INFL 
362.8 JF_INFL MA_INFL ND_INFL 

4 0.5712 0.4933 4.866 348.3 339607 354.8 JF_INFL JA_INFL SO_INFL 
ND_INFL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

4 0.4922 0.3998 8.900 352.9 402250 359.4 JF_INFL MA_INFL SO_INFL 

4 0.4551 0.3560 10.79 354.8 431625 361.3 JF_INFL MJ_INFL SO_INFL 
ND_INFL 

4 0.4492 0.3490 11.09 355.1 436304 361.6 JF_INFL MJ_INFL JA_INFL 
SO_INFL 

5 0.5851 0.4863 6.161 349.4 344302 357.2 JF_INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.5769 0.4762 6.576 350.0 351053 357.7 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.4942 0.3738 10.79 354.8 419688 362.6 JF_INFL MA_INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.4527 0.3224 12.91 356.9 454141 364.7 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL 

6 0.6078 0.4902 7.000 349.9 341685 359.0 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

988.10 
1777.29 
1094.60 
1514.99 
1502.46 
1425.18 

-0.22037 

-0.47488 
-0.28552 

-0.47497 

-0.07581 

10 
11 
12 
13 
14 
15 
16 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 
BRSHRIMP 

767.077 
796.686 
810.456 
828.050 
693.079 
712.619 
765.748 
776.652 
645.466 
647.502 
678.009 
701.927 
582.758 
634.232 
656.981 
660.533 

757.65 
881.25 

1289.09 
1118.43 
1373.38 
1412.63 
1019.83 
1071.66 
1206.73 
1166.50 

-0.41535 
-0.54108 
-0.51696 
-0.57796 
-0.55946 
-0.48445 
-0.41285 

0.06899 

0.13850 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL BRSHRIMP - IN_ _P- - EDF -

1 0.34257 -1 1 2 25 
2 -1 1 2 25 
3 0.18906 -1 1 2 25 
4 -1 1 2 25 
5 0.47779 -1 2 3 24 
6 0.40608 -1 2 3 24 
7 0.20898 0.37449 -1 2 3 24 
8 0.30725 0.09663 -1 2 3 24 
9 0.30739 0.38536 -1 3 4 23 

10 0.45839 0.50500 -1 3 4 23 
11 0.26958 0.47626 -1 3 4 23 
12 0.50743 -1 3 4 23 
13 0.41928 0.40607 0.35332 -1 4 5 22 
14 0.36085 0.42879 -1 4 5 22 
15 0.035820 0.32624 0.37819 -1 4 5 22 
16 -0.027883 0.48532 0.49756 -1 4 5 22 

OBS _ MSE_ _ RSQ _ _ADJRSQ_ _CP _ _AIC - - SBC 

1 588407.29 0.15584 0.12208 20.0519 360.622 363.213 
2 634707.94 0.08942 0.05299 23.4396 362.667 365.259 
3 656838.35 0.05767 0.01997 25.0588 363.592 366.184 
4 685667.42 0.01631 -0.02304 27.1681 364.752 367.344 
5 480358.71 0.33842 0.28329 12.7405 356.042 359.929 
6 507826.49 0.30059 0.24230 14.6698 357.543 361. 431 
7 586369.52 0.19241 0.12512 20.1867 361.426 365.313 
8 603188.59 0.16925 0.10002 21. 3681 362.189 366.077 
9 416626.38 0.45010 0.37838 9.0446 353.049 358.233 

10 419259.19 0.44663 0.37445 9.2218 353.219 358.403 
11 459695.54 0.39326 0.31412 11. 9437 355.705 360.889 
12 492700.86 0.34970 0.26487 14.1654 357.578 362.761 
13 339607.36 0.57125 0.49329 4.8662 348.330 354.809 
14 402250.12 0.49216 0.39983 8.8996 352.901 359.380 
15 431624.60 0.45508 0.35600 10.7909 354.804 361.283 
16 436303.76 0.44917 0.34902 11.0922 355.095 361. 574 

OBS _ MODEL_ _ TYPE _ _DEPVAR _ _RMSE_ INTERCEP JF_INFL MA_INFL 

17 MODELl PARMS BRSHRIMP 586.772 915.41 -0.61869 0.08233 
18 MODELl PARMS BRSHRIMP 592 .498 1090.48 -0.57666 
19 MODELl PARMS BRSHRIMP 647.833 1104.11 -0.56400 0.15778 
20 MODELl PARMS BRSHRIMP 673.900 1142.06 -0.42649 0.04533 
21 MODELl PARMS BRSHRIMP 584.538 1002.91 -0.64448 0.14045 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL BRSHRIMP IN_ _P- - EDF -
17 0.38062 0.42875 0.38209 -1 5 6 21 
18 -0.041846 0.45910 0.39342 0.35865 -1 5 6 21 
19 -0.027278 0.35394 0.44030 -1 5 6 21 
20 -0.044495 0.48183 0.51006 -1 5 6 21 
21 -0.095494 0.44419 0.41590 0.41458 -1 6 7 20 

OBS _MSE_ _ RSQ_ _ADJRSCL _CP _ _ AIC_ _SBC _ 

17 344301.81 0.58508 0.48629 6.1608 349.445 357.220 
18 351053.45 0.57694 0.47622 6.5758 349.969 357.744 
19 419688.21 0.49423 0.37381 10.7941 354.791 362.566 
20 454140.73 0.45271 0.32241 12.9116 356.921 364.696 
21 341684.69 0.60784 0.49019 7.0000 349.922 358.992 
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Square Root of Harvest (Box-Cox Transformation): 1959, 1975, and 
1979 Omitted 

N 26 Regression Models for Dependent Variable: SQRTBRSH 

Rsq Adj C (p) AIC MSE SBC Variables in Model 
In Rsq 

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

1 0.1586 0.1235 
1 0.1197 0.0831 
1 0.0195 -.0213 
1 0.0116 -.0296 

2 0.3989 0.3467 
2 0.3591 0.3034 
2 0.1982 0.1284 
2 0.1588 0.0857 

3 0.5177 0.4519 
3 0.4493 0.3742 
3 0.4077 0.3269 
3 0.4050 0.3238 

17.68 
19.51 
24.24 
24.61 

8.345 
10.22 
17.81 
19.67 

4.745 
7.967 
9.930 
10.06 

131.9 
133.1 
135.9 
136.1 

125.2 
126.8 
132.7 
133.9 

121. 5 
124.9 
126.8 
126.9 

148.4 
155.3 
173.0 
174.4 

110.6 
118.0 
147.6 
154.8 

92.8 
106.0 
114.0 
114.5 

134.4 JF_INFL 
135.6 SO_INFL 
13 8 . 4 ND_INFL 
138.6 MA_INFL 

129.0 JF_INFL ND_INFL 
130.6 JF_INFL SO_INFL 
136.4 JF_INFL JA_INFL 
137.7 JF_INFL MJ_INFL 

126.5 JF_INFL SO_INFL ND_INFL 
129.9 JF_INFL JA-INFL SO_INFL 
131.8 JF_INFL JA_INFL ND_INFL 
131.9 JF_INFL ~INFL ND_INFL 

4 0.5562 0.4717 4.929 121.3 89.5 127.6 JF_INFL JA_INFL SO_INFL 
ND_INFL 

4 0.5461 0.4596 5.406 121.9 91.5 128.2 JF_INFL ~INFL SO_INFL 
ND_INFL 

4 0.5195 0.4280 6.660 123.4 96.9 129.6 JF_INFL MJ_INFL SO_INFL 
ND_INFL 

4 0.4594 0.3565 9.491 126.4 109.0 132.7 JF_INFL ~INFL JA-INFL 
SO_INFL 

5 0.5782 0.4727 5.892 122.0 89.3 129.5 JF_INFL ~INFL JA-INFL 
SO_INFL ND_INFL 

5 0.5577 0.4471 6.857 123.2 93.6 130.8 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.5489 0.4361 7.272 123.7 95.5 131.3 JF_INFL ~INFL MJ_INFL 
SO_INFL ND_INFL 

5 0.4692 0.3365 11.03 127.9 112.4 135.5 JF_INFL ~INFL MJ_INFL 
JA_INFL SO_INFL 

6 0.5971 0.4698 7.000 122.8 89.8 131.6 JF_INFL ~INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 
SQRTBRSH 

12.1831 
12.4614 
13 .1515 
13 .2049 
10.5188 
10.8614 
12.1490 
12.4435 

9.6345 
10.2942 
10.6762 
10.7008 

9.4592 
9.5664 
9.8426 

10.4395 

INTERCEP 

43.1167 
29.3726 
32.2715 
36.7650 
38.9330 
37.8027 
40.9057 
43.3478 
35.4246 
33.6168 
38.0445 
37.8761 
32.9176 
32.6239 
34.6553 
32 .1227 

MA-INFL 

-0.004664 

-.0011054 
-0.009171 
-0.005883 
-0.005426 
-0.004636 
-0.009388 
-0.007237 
-0.009345 
-0.009536 0.0008397 
-0.009804 
-0.010232 0.0018763 
-0.009450 
-0.007604 0.0011135 
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OBS MJ_INFL JA_INFL SO_INFL ND_INFL SQRTBRSH IN_ _P- _EDF_ 

1 -1 1 2 24 
2 .0047382 -1 1 2 24 
3 .0017349 -1 1 2 24 
4 -1 1 2 24 
5 .0077366 -1 2 3 23 
6 .0062954 -1 2 3 23 
7 .0041864 -1 2 3 23 
8 -.0001163 -1 2 3 23 
9 .0049770 .0064556 -1 3 4 22 

10 .0064668 .0072084 -1 3 4 22 
11 .0020227 .0074042 -1 3 4 22 
12 .0079512 -1 3 4 22 
13 .0044039 .0057892 .0055228 -1 4 5 21 
14 .0056000 .0067748 -1 4 5 21 
15 0.0003405 .0051466 .0063619 -1 4 5 21 
16 .0063151 .0075954 -1 4 5 21 

OBS _ MSE_ _ RSQ_ _ADJRSQ _ _CP _ _AIC - SBC_ 

1 148.429 0.15860 0.12354 17.6774 131.922 134.438 
2 155.286 0.11973 0.08305 19.5104 133.096 135.612 
3 172.962 0.01953 -0.02132 24.2355 135.899 138.415 
4 174.368 0.01156 -0.02963 24.6114 136.109 138.625 
5 110.645 0.39892 0.34665 8.3448 125.177 128.951 
6 117.969 0.35913 0.30340 10.2211 126.843 130.618 
7 147.598 0.19817 0.12845 17.8113 132.669 136.443 
8 154.840 0.15883 0.08568 19.6666 133.915 137.689 
9 92.823 0.51766 0.45189 4.7453 121. 455 126.487 

10 105.971 0.44934 0.37425 7.9672 124.899 129.931 
11 113.982 0.40771 0.32695 9.9301 126.794 131. 826 
12 114.508 0.40498 0.32384 10.0589 126.913 131. 946 
13 89.476 0.55619 0.47165 4.9287 121.290 127.581 
14 91.515 0.54607 0.45961 5.4055 121. 876 128.167 
15 96.876 0.51948 0.42795 6.6595 123.356 129.647 
16 108.983 0.45943 0.35647 9.4912 126.418 132.708 

OBS _ MODEL_ _TYPE _ _DEPVAR_ _RMSE_ INTERCEP JF INFL MA_INFL 

17 MODELl PARMS SQRTBRSH 9.4496 30.6444 -0.010517 0.0016604 
18 MODELl PARMS SQRTBRSH 9.6762 33.4666 -0.009778 
19 MODELl PARMS SQRTBRSH 9.7719 33.2083 -0.010305 0.0022399 
20 MODELl PARMS SQRTBRSH 10.6000 32.8678 -0.007729 0.0017776 
21 MODELl PARMS SQRTBRSH 9.4753 31. 6213 -0.010820 0.0026130 

OBS MJ_INFL JA_ INFL SO_INFL ND_INFL SQRTBRSH IN_ _P- _EDF_ 

17 .0040436 .0062740 .0058816 -1 5 6 20 
18 -.0003387 .0047838 .0056905 .0055356 -1 5 6 20 
19 -.0004989 .0054722 .0069739 -1 5 6 20 
20 -.0010067 .0073679 .0075427 -1 5 6 20 
21 -.0014078 .0054161 .0061423 .0061403 -1 6 7 19 

OBS _MSE_ _ RSQ_ _ADJRSQ _ _CP_ _AIC_ _SBC_ 

17 89.295 0.57818 0.47272 5.8917 121.969 129.518 
18 93.630 0.55770 0.44713 6.8573 123.202 130.750 
19 95.490 0.54891 0.43614 7.2716 123.713 131.262 
20 112.360 0.46922 0.33652 11.0297 127.943 135.492 
21 89.781 0.59709 0.46985 7.0000 122.777 131. 583 
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All Variables Logged: 1960 Omitted 

N 28 Regression Models for Dependent Variable: LBSHRIMP 

Rsq 
In 

Adj C (p) 
Rsq 

AIC 

1 0.0853 0.0502 
1 0.0490 0.0124 
1 0.0348 -.0024 
1 0.0312 -.0060 

2 0.3884 
2 0.1073 
2 0.0952 
2 0.0942 

0.3395 
0.0359 
0.0228 
0.0218 

3 0.4150 0.3419 
3 0.3973 0.3220 
3 0.3908 0.3146 
3 0.3898 0.3135 

9.567 
10.90 
11.42 
11.55 

0.444 
10.76 
11.21 
11. 24 

3.504 
4.594 
5.011 
5.113 

-5.767 
4.823 
5.200 
5.230 

1.468 -5.012 
2.118 -4.177 
2.358 -3.875 
2.394 -3.830 

MSE 

1. 058 
1.100 
1.117 
1.121 

0.736 
1. 074 
1. 088 
1. 090 

0.733 
0.755 
0.763 
0.765 

SBe Variables in Model 

6.168 LGJFINFL 
7 . 2 5 9 LGNDINFL 
7.675 LGMAINFL 
7.778 LGJAINFL 

-1.770 LGJFINFL LGNDINFL 
8.819 LGMAINFL LGNDINFL 
9.197 LGJFINFL LGSOINFL 
9.227 LGJFINFL LGJAINFL 

0.317 LGJFINFL LGMAINFL LGNDINFL 
1.152 LGJFINFL LGSOINFL LGNDINFL 
1.454 LGJFINFL LGJAINFL LGNDINFL 
1.499 LGJFINFL LGMJINFL LGNDINFL 

4 0.4256 0.3257 3.080 -3.522 0.751 3.139 LGJFINFL LGMAINFL LGJAINFL 
LGNDINFL 

4 0.4188 0.3177 3.330 -3.192 0.760 3.469 LGJFINFL LGMAINFL LGSOINFL 
LGNDINFL 

4 0.4171 0.3157 3.394 -3.109 0.762 3.552 LGJFINFL LGMAINFL LGMJINFL 
LGNDINFL 

4 0.3991 0.2945 4.054 -2.258 0.786 4.404 LGJFINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.4278 0.2977 5.001 -1.628 0.782 6.366 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.4257 0.2952 5.076 -1.529 0.785 6.465 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.4210 0.2894 5.250 -1.298 0.792 6.695 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

5 0.4031 0.2675 5.904 -0.448 0.816 7.545 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

6 0.4278 0.2643 7.000 0.371 0.819 9.696 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 
LBSHRIMP 

1.02859 
1. 04882 
1.05665 
1.05858 
0.85774 
1. 03628 
1.04329 
1.04385 
0.85618 
0.86904 
0.87374 
0.87444 
0.86666 
0.87178 
0.87307 
0.88645 

INTERCEP 

9.5052 
5.0448 
8.7091 
8.5136 
7.6390 
6.9767 
8.7375 

10.1425 
6.5477 
8.2980 
7.9819 
7.4078 
7.0909 
7.0742 
6.7050 
8.5711 

LGJFINFL 

-0.35890 

-0.95188 

-0.37297 
-0.32292 
-1.16891 
-0.97458 
-0.92891 
-0.97296 
-1.16137 
-1.16640 
-1.17190 
-0.95409 

LGMAINFL 

-0.24958 

-0.33146 

0.28873 

0.34658 
0.26531 
0.33130 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBSHRIMP _IN_ _P- - EDF -

1 -1 1 2 26 
2 0.26386 -1 1 2 26 
3 -1 1 2 26 
4 -0.24347 -1 1 2 26 
5 0.87260 -1 2 3 25 
6 0.32921 -1 2 3 25 
7 0.12782 -1 2 3 25 
8 -0.13606 -1 2 3 25 
9 0.95447 -1 3 4 24 

10 -0.12906 0.92690 -1 3 4 24 
11 -0.07026 0.86616 -1 3 4 24 
12 0.05548 0.86747 -1 3 4 24 
13 -0.15613 0.95655 -1 4 5 23 
14 -0.08577 0.98392 -1 4 5 23 
15 -0.07635 0.97359 -1 4 5 23 
16 -0.06042 -0.12480 0.91957 -1 4 5 23 

OBS _MSE_ _ RSQ_ _ADJRSQ_ _ CP _ _ AIC _ _SBC _ 

1 1.05801 0.08534 0.05016 9.5675 3.50381 6.16822 
2 l.10003 0.04901 0.01244 10.9006 4.59432 7.25872 
3 1.11651 0.03476 -0.00236 1l. 4236 5.01078 7.67519 
4 l.12060 0.03123 -0.00603 11.5533 5.11313 7.77754 
5 0.73571 0.38843 0.33950 0.4443 -5.76680 -1.77019 
6 l. 07388 0.10732 0.03591 10.7607 4.82264 8.81925 
7 1.08845 0.09521 0.02283 1l.2051 5.19991 9.19652 
8 l. 08963 0.09424 0.02177 11.2410 5.23017 9.22679 
9 0.73304 0.41503 0.34191 l. 4681 -5.01183 0.31699 

10 0.75523 0.39732 0.32199 2.1179 -4.17692 1.15190 
11 0.76342 0.39078 0.31463 2.3578 -3.87485 1.45397 
12 0.76464 0.38981 0.31353 2.3938 -3.82988 1.49893 
13 0.75110 0.42559 0.32569 3.0805 -3.52206 3.13896 
14 0.76000 0.41878 0.31770 3.3304 -3.19202 3.46900 
15 0.76226 0.41706 0.31567 3.3937 -3.10907 3.55195 
16 0.78580 0.39905 0.29454 4.0544 -2.25751 4.40352 

OBS _ MODEL- _ TYPE _ _ DEPVAR _ _RMSE _ INTERCEP LGJFINFL LGMAINFL 

17 MODELl PARMS LBSHRIMP 0.88447 7.4580 -l.15995 0.32467 
18 MODELl PARMS LBSHRIMP 0.88603 7.0817 -1.15993 0.33775 
19 MODELl PARMS LBSHRIMP 0.88969 7.2496 -l.16945 0.30909 
20 MODELl PARMS LBSHRIMP 0.90329 8.3155 -0.97368 
21 MODELl PARMS LBSHRIMP 0.90526 7.4477 -1.15927 0.32072 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBSHRIMP _IN_ _P- _EDF_ 

17 -0.14551 -0.06583 0.97902 -1 5 6 22 
18 0.02320 -0.16722 0.95089 -1 5 6 22 
19 -0.07945 -0.08769 1.00448 -1 5 6 22 
20 0.12120 -0.13126 -0.10599 0.89396 -1 5 6 22 
21 0.01130 -0.15108 -0.06479 0.97590 -1 6 7 21 

OBS _ MSE_ _ RSQ_ _ADJRSQ_ _CP_ _AIC _ _SBC _ 

17 0.78228 0.42775 0.29770 5.0011 -l. 62763 6.36560 
18 0.78505 0.42572 0.29521 5.0756 -l. 52859 6.46464 
19 0.79155 0.42097 0.28938 5.2499 -l. 29793 6.69530 
20 0.81593 0.40314 0.26749 5.9044 -0.44850 7.54473 
21 0.81949 0.42778 0.26429 7.0000 0.37084 9.69627 
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Variable Selection 

For each regression, residuals were plotted against each of the independent variables to 
look for nonlinear relationships between the response variable and individual predictors. Partial 
residual plots were employed to examine the overall relationship between the response and 
individual predictors. A partial residual is a corollary to the deleted residual. That is, the model is 
fitted without a given variable and the predicted response and corresponding residual are 
calculated for each observation. This seeks to answer the question, "What is the relationship of 
this predictor to the response variable, taking all other variables into account?" Thus, it examines 
the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a given 
model. We examined a number of these, including R2 and mean squared error (MSE), and several 
others which directly incorporate penalties for having too many predictors in the model, such as 
adjusted R2, Cp, AlC, and SBC. It is well-established that too many predictors in a model can 
lead to bad prediction, just as too few can, and these measures are used as part of the attempt to 
find an optimal model. 

Multicollinearity 

Multicollinearity arises when one or more variables are closely approximated by linear 
combinations of the remaining variables, resulting in unstable coefficient estimates. The variance 
inflation factor (VIF) was calculated for each coefficient estimate to measure this instability, 
which is not usually considered profound for VIF's less that 10. Additionally, the condition index 
(a ratio of eigenvalues of the covariance matrix, with the largest eigenvalue always on top) was 
calculated. A ratio greater than 30 is considered cause for concern. 

Other Procedures 

Several other miscellaneous diagnostics, including the Durbin-Watson 
autocorrelation, were performed, and no general problems were detected. 
procedure, used to find a transformation to normality, was also performed. 

How the Final Model Was Chosen 

test for serial 
The Box-Cox 

Selecting the Data Set Used. First, the variables were explored thoroughly, individually 
and in pairs, in a first effort to detect outliers. The SAS@ programming language allows a number 
of diagnostics to be calculated for a group of models on a given data set without actually 
performing a formal regression, thus allowing one to examine a large number of models quite 
efficiently. In addition to the untransformed data, three transformed data sets were selected for 
this procedure, based on prior experience. Before we proceeded, the Box-Cox procedure was 
performed to find if a transformation to normality was suggested. The recommended 
transformation was the square root of harvest. At this point, there were five data sets for which 
the diagnostic series was calculated: 

1. Untransformed data 
2. Square root of harvest; remaining variables untransformed 
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3. Natural log of inflow variables; harvest untransformed 
4. Natural log of harvest; inflows untransformed 
5. Natural log of all variables 

Selecting the Points to be Omitted. The results were quite poor for each of these five 
data sets; the highest value of R2 was 0.21, which occurred with the fifth data set. The next 
highest value of R2 was only 0.17, and this occurred with the fourth data set. Sometimes 
removing one or two outliers can have a dramatic impact on measures of fit. To this end, full 
regressions were performed on models from the last three data sets (which yielded the three 
highest values for R2). Each model contained all predictors in the given data set. A number of 
diagnostics were employed to determine potentially influential points; the results are summarized 
in the table below. (An asterisk indicates that the observation year was deleted for subsequent 
analysis.) The abbreviation key and a similar summary table for points designated as potentially 
influential by box plots appear on the next page. A point was not considered to be a potential 
problem unless it garnered multiple flags. 

1 
1 

*1962\ 11 1 2 

......... + ... ~ ....... . 

i ........ _. __ , .•... _ ..........•........... _ ••..• : 

1 

1981: 
1 

•• .......... C.L..... .........+ ................... ,.............. . .............. _ ............. : .. J 
1 1 

Summary of points flagged by diagnostic measures 
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Key to Abbreviations: 
BOX Box plot 
SDR Studentized deleted residual 
LEV Leverage value 
MAD Mahalanobis distance 
COO Cook's distance 
SDF Standardized Dffits value 
SDB Standardized Dtbeta value 

=-t=-=at::..:::u~allog of Seatrout Harvest 

N!l:~~<tl}()g .. ()f!l1IY~Al1gl1~~!~()~~ __ ............. _ ......... ; 
Jul -Au ust Inflows 

Summary of points flagged by box plots 

Selecting the Final Candidate Models. After removing the flagged points, regression 
diagnostics were again run for twenty-one models for each of four data subsets: data set 3 
without 1977, data set 4 without 1962 or 1977, data set 5 without 1962, and data set 5 without 
1962 or 1977. The improvement in fit for the best models of each size was considerable, with the 
last data subset showing marked superiority to its nearest competitor. Thus, we limit our 
examination to the two best models from the data set with all variables logged, with 1962 and 
1977 omitted. 

1962 and 1977 Omitted: 
5a. The natural log of harvest regressed on the natural logs of January-February, 

September-October, and November-December inflows 
5b. The natural log of harvest regressed on the natuarallogs of January-February, 

March-April, September-October, and November-December inflows 

Selecting the Final Model. These two models were tested on both the full data set and 
the subset with 1962 and 1977 omitted. In each case, the regression was performed and the set of 
adjusted predicted values obtained. (The adjusted predicted value for each observation is obtained 
by fitting the model without the given observation, then using that fitted model to make a 
prediction for that observation.) Each adjusted predicted value was translated back to the original 
units by exponentiating, and then the squared difference between this value and the observed 
harvest value was calculated. Various descriptive statistics were calculated for these squared 
differences. (See tabular results.) Model 5a clearly performs better than model5b in both cases, 
whether using all 20 data points or the reduced set of 18 data points. The poorer results from the 
model with the larger number of predictors shows the danger of overfitting the model. Thus, we 
recommend model 5a as our final choice. 
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Descriptive Statistics 

N Minimum Maximum Mean 
Sa 18 134.3940 27671.9095 7600.531010 
Sb 18 59.2452 43018.0262 9503.882514 
Sa 20 1.5388 37284.0090 10581.852541 
Sb 20 11.7978 78363.5812 15711.217201 

Final Model 

Ln(Seatrout Harvest) = 2.935 - 0.612*Ln(Ianuary-February Inflows) 
- 0.430*Ln(September-October Inflows) 
+ 1.348*Ln(November-December Inflows) 

Std. Deviation 
8740.136938 

12603.945495 

12466.057805 

20358.251791 

Notes on the results. There is no evidence of serial autocorrelation from examining the 
Durbin-Watson results. The relatively small variance inflation factors (VIF's) indicate no serious 
multicollinearity, while the condition index does. This apparent contradiction is caused by the 
presence of the intercept term. When the standardized data are analyzed via principal 
components, the apparent multicollinearity disappears. (See BMDp® output section.) We can get 
a more accurate version of the condition index (the ratio of largest to smallest eigenvalues) from 
this output: 2.2209910.26815 = 8.2826, which is considerably smaller than the 67.493 indicated 
in the standard regression. (See the shaded area of the BMDP® output for the source of these 
values.) It is interesting to note that the principal components fitted model is extremely close to 
our least-squares model. This is the principal components model: 

Ln(Seatrout Harvest) = 2.924 - 0.608*Ln(Ianuary-February Inflows) 
- 0.432*Ln(September-October Inflows) 
+ 1.348*Ln(November-December Inflows) 

Full regression results for the ordinary least-squares model (at the top of the page) appear 
beginning on the next page. 
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Model Summarf·b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Sctuare Estimate Durbin-Watson 
1 Ln(November-December 

Inflows). 
Ln(January-February 

.692 .479 .367 .4355 1.964 Inflows). 
Ln(Septef1ber-October 

;f" Inflows 

a. Dependent Variable: Ln(Seatrout Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant). Ln(November-December Inflows), Ln(January-February Inflows). 
Ln(September-October Inflows) 

d. All requested variables entered. 

ANOVH 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 2.441 3 .814 4.289 .024° 

Residual 2.655 14 .190 
Total 5.096 17 

a. Dependent Variable: Ln(Seatrout Harvest) 

b. Independent Variables: (Constant), 
Ln(November-December Inflows). Ln(January-February 
Inflows). Ln(September-October Inflows) 

CoefficientS' 

Stand 
ardiz 
ed 

Unstandardized Coeffi 
Coefficients cients 

Std. 

Collinearity 
Statistics 

Model B Error Beta t Sig. Tolerance VIF 
1 (Constant) 2.935 2.122 1.383 .188 

Ln(January-February 
-.612 .377 -.419 -1.624 .127 .559 1.789 Inflows) 

Ln(September-October 
-.430 .241 -.468 -1.785 .096 .541 1.848 Inflows) 

Ln(November-December 
1.348 .378 1.087 3.565 .003 .400 2.500 Inflows) 

a. Dependent Variable: Ln(Seatrout Harvest) 
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Coilinearity Diagnostic' 

Variance Prooortions 

Condition Ln(January-February Ln(September-October 
Model Dimension Eiaenvalue Index (Constant) Inflows) Inflows) 
1 1 3.994 1.000 .00 .00 .00 

2 4.005E-03 31.579 .17 .03 .61 

3 1.422E-03 53.001 .63 .10 .32 

4 8.767E-04 67493 .20 .87 .06 

a. Dependent Variable: Ln(Seatrout Harvest) 

Predicted and Observed Harvests 
400 

c 

c 
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100 x x ~x as x XX x c 

J: x c c 

'5 c 

g 
as 
OJ c 

rn 0 
1940 1950 1960 1970 1980 1990 

Year 

BMDP4R - REGRESSION ON PRINCIPAL COMPONENTS AND RIDGE REGRESSION 

VARIABLES TO BE USED 
1 year 2 19strout 

DEPENDENT VARIABLE. _ 
INDEPENDENT VARIABLE(S) 

MODEL SPECIFICATION 

2 
3 

3 19j finfl 

4 5 
WITH INTERCEPT 

4 19soinfl 5 19ndinfl 

COMPUTATION BASED ON CORRELATION MATRIX OF INDEPENDENT VARIABLES. 
PRINCIPAL COMPONENTS ARE ENTERED IN ORDER OF 
MAGNITUDE OF CORRELATIONS WITH DEPENDENT VARIABLE. 

MAXIMUM NUMBER OF COMPONENTS TO ENTER 
NUMBER OF COMPONENTS TO ENTER LIMITED BY 
MAGNITUDE OF CORRELATION GREATER THAN 0.0100 

NUMBER OF CASES READ. . . _ . _ .. _ . . . _ . 18 

2000 

Ln(November-December 
Inflows) 

.00 

.00 

.41 

.59 

x Predicted 

c ObsOlVed 
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CORRELATION MATRIX 

19strout 19j finfl 19soinfl 19ndinfl 
2 4 5 

19strout 2 1. 0000 
19j finfl 0.0712 1. 0000 
19soinfl 4 0.0608 0.4894 1. 0000 
19ndinfl 5 0.4941 0.6615 0.6751 1.0000 

EIGENVALUES 

2.22099 0.51086 0.26815 

CUMULATIVE PROPORTION OF TOTAL VARIANCE OF INDEPENDENT VARIABLES 

0.74033 0.91062 1. 00000 

EIGENVECTORS 
1 2 3 

3 19j finfl 0.5567 -0.7222 -0.4105 
4 19soinfl 0.5616 0.6913 -0.4546 
5 19ndinfl O. 6121 0.0226 0.7904 

DEPENDENT VARIABLE 2 19strout 

TOTAL SUM OF SQUARES 
DEGREES OF FREEDOM 

MEAN SQUARE 
17 

5.096161 

0.299774 

CORRELATION BETWEEN PRINCIPAL COMPONENTS AND DEPENDENT VARIABLE 
0.25245 0.00250 0.64436 

REGRESSION COEFFICIENTS OF PRINCIPAL COMPONENTS 
CONSTANT 

(MEAN OF Y) 
5.04637 

COMPONENTS 

0.09275 0.00191 0.68130 

COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL COMPONENTS REGRESSION 

INDEX OF RESIDUAL F-VALUES 
COMPONENTS SUM OF REGRESSION COMPONENT 

ENTERING SQUARES MODEL TO ENTER R2 CONSTANT VARIABLES 
3 19j finfl 

3 2.98024 11.36 11.36 0.4152 5.4369 -0.7456 
1* 2.65546 6.89 1. 83 0.4789 2.9237 -0.6079 
2 2.65542 4.29 0.00 0.4789 2.9352 -0.6116 

COEFFICIENTS OF VARIABLES OBTAI KED FROM PRINCIPAL COMPONENTS REGRESSION 
(CONTINUED) 

4 19soinf1 5 19ndinf1 
-0.51948 1.21949 

1* -0.43213 1.34806 
2 -0.42991 1.34815 

* PREDICTED AND RESIDUAL VALUES ARE CALCULATED USING THE 
COEFFICIENTS BASED ON THESE 2 COMPONENTS, SINCE 
THOSE LISTED BELOW DO NOT PASS 1'HE ENTRANCE LIMITS. 
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Exploring the Data 

Listing of Data 

YEAR SEATROUT JF INFL MA INFL MJ INFL JA INFL SO INFL ND INFL 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

SEATROUT 
JF_INFL 
MA_INFL 
MLINFL 
JA_INFL 
SO_INFL 
ND_INFL 

17.00 2915.47 963.27 1615.30 1059.68 1469.86 
142.90 2336.83 815.63 1270.07 724.21 1432.16 
176.90 894.15 689.43 759.57 316.70 1089.76 
277.00 1140.22 818.07 1192.23 220.39 564.65 
161.70 1481.65 1358.37 2727.63 560.03 325.37 
280.40 1283.51 1199.18 2828.73 616.20 459.59 
174.20 1504.38 1932.88 4136.47 844.60 435.08 
55.70 1349.94 2640.94 3676.87 600.78 533.83 
89.20 1514.87 3337.73 3968.77 607.07 489.11 
75.90 849.90 2360.83 1973.78 446.99 859.88 

128.40 976.26 1232.03 1288.20 431.40 923.73 
323.80 1455.68 2134.83 2664.22 829.55 980.35 
272.90 2524.91 2348.44 3077.98 868.72 1845.28 
221.00 2890.51 2857.40 3726.31 1138.54 2253.25 
181.50 2260.46 1321.18 2439.21 925.46 2254.37 
134.90 1819.08 2075.70 2395.03 874.23 1085.72 
344.20 1479.44 1530.34 1315.67 587.24 585.86 
122.10 2336.64 2853.94 1997.58 1274.52 535.72 
90.60 2491.90 2356.53 2213.29 1264.55 1229.99 
77.80 1895.84 2285.70 3516.54 1686.25 1407.21 

Seatrout harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 

2205.60 
2208.27 
1105.07 
1030.93 
987.87 

1007.86 
848.36 
706.48 
828.41 
615.13 

1077.87 
1232.31 
1908.59 
2897.57 
2659.43 
2562.96 
1162.82 
1259.39 
1006.62 
767.72 

Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 
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Examination of Individual Variables 

Tests of Normality 

Kolmogorov-SmirnoJ' Sha~iro-Wilk 

Statistic df Sig. Statistic df Sig. 
Seatrout Harvest .140 20 .200* 
Ln(Seatrout Harvest) .131 20 .200* 
Square Root of Seatrout 

.112 20 .200* Harvest 

January-February Inflows .203 20 .030 
March-April Inflows .137 20 .200* 
May-June Inflows .115 20 .200* 
July-August Inflows .138 20 .200* 
September-October 

.178 20 .096 Inflows 

November-December 
.280 20 .000 Inflows 

Ln(January-February 
.144 20 .200* Inflows) 

Ln(March-April Inflows) .171 20 .127 
Ln(May-June Inflows) .116 20 .200' 
Ln(July-August Inflows) .120 20 .200* 
Ln(September-October 

.164 20 .162 Inflows) 

Ln(November-December 
.198 20 .039 Inflows) 

*. This is a lower bound of the true significance. 

**. This is an upper bound of the true significance. 

a. Lilliefors Significance Correction 

.951 20 .423 

.908 20 .059 

.974 20 .793 

.930 20 .205 

.948 20 .387 

.955 20 .455 

.962 20 .555 

.897 20 .039 

.832 20 .010* 

.945 20 .361 

.929 20 .196 

.940 20 .309 

.971 20 .743 

.949 20 .402 

.911 20 .069 
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Descriptives 

Std. 
Statistic Error 

Mean 167.4050 20.7499 

Lower 123.9750 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
210.8350 

5% Trimmed Mean 165.9389 

Median 152.3000 
Seatrout Variance 8611.152 
Harvest 

Std. Deviation 92.7963 

Minimum 17.00 

Maximum 344.20 

Range 327.20 

Interquartile Range 170.3750 

Skewness .441 .512 

Kurtosis -.717 .992 

Extreme Values 

Case 
Number Year Value 

I 17 1978 344.20 

2 12 1973 323.80 

Highest 3 6 1967 280.40 

4 4 1965 277.00 

Seatrout 5 13 1974 272.90 

Harvest 1 1 1962 17.00 

2 8 /969 55.70 

Lowest 3 10 1971 75.90 

4 20 1981 77.80 

5 9 1970 89.20 
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Oescriptives 

Statistic Std. Error 
Mean 1770.0820 145.2342 

Lower 
1466.1034 

95% ConfIdence Bound 
Interval for Mean Upper 

Bound 
2074.0606 

5% Trimmed Mean 1757.5706 

Median 1509.6250 
January-February Variance 421859.203 
Inflows 

Std. Deviation 649.5069 

Minimum 849.90 

Maximum 2915.47 

Range 2065.57 

Interquartile Range 1036.6650 

Skewness .361 .512 

Kurtosis -1.048 .992 

Extreme Values 

Case 
Number Year Value 

I 1 1962 2915.47 

2 14 1975 2890.51 

Highest 3 13 1974 2524.91 

4 19 1980 2491.90 

January-February 5 2 1963 2336.83 

Inflows I 10 1971 849.90 

2 3 1964 894.15 

Lowest 3 11 1972 976.26 

4 4 1965 1140.22 

5 6 1967 1283.51 
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Descriptives 

Statistic Std. Error 
Mean 1855.6210 175.1148 

Lower 1489.1014 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2222.1406 

5% Trimmed Mean 1838.0700 

Median 2004.2900 
March-April Variance 613304.209 
Inflows 

Std. Deviation 783.1374 

Minimum 689.43 

Maximum 3337.73 

Range 2648.30 

Interquartile Range 1152.3625 

Skewness .104 .512 

Kurtosis -1.093 .992 

Extreme Values 

Case 
Number Year Value 

1 9 1970 3337.73 

2 14 1975 2857.40 

Highest 3 18 1979 2853.94 

4 8 1969 2640.94 

March-April 5 10 1971 2360.83 

Inflows 1 3 1964 689.43 

2 2 1963 815.63 

Lowest 3 4 1965 818.07 

4 1 1962 963.27 

5 6 1967 1199.18 
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Oescriptives 

Statistic Std. Error 
Mean 2439.1725 227.8998 

Lower 
1962.1727 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
2916.1723 

5% Trimmed Mean 2438.1894 

Median 2417.1200 
May-June Variance 1038766.743 
Inflows 

Std. Deviation 1019.1991 

Minimum 759.57 

Maximum 4136.47 

Range 3376.90 

Interquartile Range 2016.3225 

Skewness .117 .512 

Kurtosis -1.092 .992 

Extreme Values 

Case 
Number Year Value 

1 7 1968 4136.47 

2 9 1970 3968.77 

Highest 3 14 1975 3726.31 

4 8 1969 3676.87 

May-June 5 20 1981 3516.54 
Inflows 1 3 1964 759.57 

2 4 1965 1192.23 

Lowest 3 2 1963 1270.07 

4 11 1972 1288.20 

5 17 1978 1315.67 
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Ln(May-June Inflows) 
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Oescriptives 

Std. 
Statistic Error 

Mean 793.8555 80.8806 

Lower 
624.5704 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
963.1406 

5% Trimmed Mean 776.1372 

Median 776.8800 
July-August Variance 130833.488 
Inflows 

Std. Deviation 361.7091 

Minimum 220.39 

Maximum 1686.25 

Range 1465.86 

Interquartile Range 459.2925 

Skewness .694 .512 

Kurtosis .497 .992 

Extreme Values 

Case 
Number Year Value 

I 20 1981 1686.25 

2 18 1979 1274.52 

Highest 3 19 1980 1264.55 

4 14 1975 1138.54 

July-August 5 1 1962 1059.68 

Inflows I 4 1965 220.39 

2 3 1964 316.70 

Lowest 3 11 1972 431.40 

4 10 1971 446.99 

5 5 1966 560.03 
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Ln(July-August Inflows) 
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Descriptives 

Statistic Std. Error 
Mean 1038.0385 131.9724 

Lower 
761.8171 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
1314.2599 

5% Trimmed Mean 1010.0572 

Median 952.0400 
September-October Variance 348334.255 
Inflows 

Std. Deviation 590.1985 

Minimum 325.37 

Maximum 2254.37 

Range 1929.00 

Interquartile Range 891.6200 

Skewness .830 .512 

Kurtosis -.153 .992 

Extreme Values 

Case 
Number Year Value 

1 15 1976 2254.37 

2 14 1975 2253.25 

Highest 3 13 1974 1845.28 

4 1 1962 1469.86 

September-October 5 2 1963 1432.16 

Inflows I 5 1966 325.37 

2 7 1968 435.08 

Lowest 3 6 1967 459.59 

4 9 1970 489.11 

5 8 1969 533.83 
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September-October Inflows 
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Ln(September-October Inflows) 
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Descri ptives 

Statistic Std. Error 
Mean 1403.9630 160.42Jl 

Lower 1068.1978 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
1739.7282 

5% Trimmed Mean 1364.8089 

Median 1091.4700 
November-December Variance 514698.435 
Inflows 

Std. Deviation 717.4249 

Minimum 615.13 

Maximum 2897.57 

Range 2282.44 

Interquartile Range 1248.1100 

Skewness .990 .512 

Kurtosis -.464 .992 

Extreme Values 

Case 
Number Year Value 

1 14 1975 2897.57 

2 15 1976 2659.43 

Highest 3 16 1977 2562.96 

4 2 1963 2208.27 

November-December 5 1 1962 2205.60 

Inflows 1 10 1971 615.13 

2 8 1969 706.48 

Lowest 3 20 1981 767.72 

4 9 1970 828.41 

5 7 1968 848.36 
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Ln(N ovember-December Inflows) 
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Percentiles 

Percentiles 

5 10 25 50 75 90 95 
Weighted Seatrout Harvest 18.9350 57.7200 89.5500 152.3000 259.9250 319.4600 343.1800 
Average Ln(Seatrout Harvest) 2.8926 4.0509 4.4948 5.0239 5.5564 5.7657 5.8382 
(Definijion Square Root of Seatrout 
1 ) Harvest 4.2901 7.5881 9.4630 12.3351 16.1063 17.8695 18.5247 

January-February Inflows 852.1125 902.3610 1300.1175 1509.6250 2336.7825 2853.9500 2914.2220 
March-April Inflows 695.7400 815.8740 1207.3925 2004.2900 2359.7550 2857.0540 3313.7135 
May-June Inflows 781.2030 1200.0140 1390.5775 2417.1200 3406.9000 3944.5240 4128.0650 
July-August Inflows 225.2055 328.1700 566.8325 776.8800 1026.1250 1273.5230 1665.6635 
September-October 

330.8555 437.5310 534.3025 952.0400 1425.9225 2212.4530 2254.3140 Inflows 

November-December 
Inflows 619.6975 712.6040 883.2375 1091.4700 2131.3475 2649.7830 2885.6630 

Ln(January-February 
6.7477 6.8047 7.1700 7.3196 7.7565 7.9557 7.9774 Inflows) 

Ln(March-Aprillnflows) 6.5443 6.7043 7.0961 7.6024 7.7663 7.9575 8.1053 
Ln(May-June Inflows) 6.6553 7.0899 7.2334 7.7903 8.1319 8.2799 8.3255 
Ln(July-August Inflows) 5.4135 5.7889 6.3399 6.6530 6.9319 7.1495 7.4163 
Ln(September-October 

5.7995 6.0810 6.2810 6.8582 7.2625 7.7002 7.7206 Inflows) 

Ln(November-December 
6.4288 6.5886 6.7814 6.9952 7.6626 7.8822 7.9673 Inflows) 

Tukey's Seatrout Harvest 89.9000 152.3000 246.9500 
Hinges Ln(Seatrout Harvest) 4.4967 5.0239 5.5036 

Square Root of Seatrout 
9.4815 12.3351 15.6929 Harvest 

January-February Inflows 1316.7250 1509.6250 2336.7350 
March-April Inflows 1215.6050 2004.2900 2358.6800 

May-June Inflows 1465.4850 2417.1200 3297.2600 

July-August Inflows 573.6350 776.8800 992.5700 

September-October 
534.7750 952.0400 1419.8850 

Inflows 

November-December 
918.1150 1091.4700 2057.0950 Inflows 

Ln(January-February 
7.1826 7.3196 7.7565 Inflows) 

Ln(March-Aprillnflows) 7.1029 7.6024 7.7659 
Ln(May-June Inflows) 7.2847 7.7903 8.0986 
Ln(July-August Inflows) 6.3517 6.6530 6.8980 
Ln(September-October 

6.2818 6.8582 7.2582 
Inflows) 

Ln(November-December 
6.8194 6.9952 7.6264 Inflows) 
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Box-Cox Analysis 

Numerical Results 

Lambda ErrorMS 
-2.0 1001168.1210 
-1.9 731693.8471 
-1.8 537693.9180 
-1.7 397500.5854 
-1.6 295783.3182 
-1.5 221668.4757 
-1.4 167423.4363 
-1.3 127534.0948 
-1.2 98056.9266 
-1.1 76163.0012 
-1.0 59816.4221 
-0.9 47547.0696 
-0.8 38289.6280 
-0.7 31269.2903 
-0.6 25920.4043 
-0.5 21828.4133 
-0.4 18688.3095 
-0.3 16274.8194 
-0.2 14420.9447 
-0.1 13002.4725 
0.0 11926.7582 
0.1 11124.5801 
0.2 10544.2050 
0.3 10147.0546 
0.4 9904.5336 
0.5 9795.7031 
0.6 9805.5760 
0.7 9923.8680 
0.8 10144.0887 
0.9 10462.8866 
1.0 10879.5859 
1.1 11395.8721 
1.2 12015.5929 
1.3 12744.6532 
1.4 13590.9867 
1.5 14564.5950 
1.6 15677.6474 
1.7 16944.6362 
1.8 18382.5897 
1.9 20011.3406 
2.0 21853.8567 
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Model Choice Diagnostics 

Untransformed Data 

N 20 Regression Models for Dependent Variable: SEATROUT 

R-square 
In 

Adj 
Rsq 

C(p) 

1 0.084351 0.033482 -2.2301 
1 0.049281 -.003537 -1.7027 
1 0.025964 -.028149 -1.3520 
1 0.012554 -.042304 -1.1504 

2 0.115099 0.010993 
2 0.106141 0.000981 
2 0.099193 -.006785 
2 0.095524 -.010885 

-0.6925 
-0.5578 
-0.4533 
-0.3981 

3 0.124378 -.039802 
3 0.118785 -.046442 
3 0.116503 -.049153 
3 0.115378 -.050488 

1.1680 
1.2521 
1. 2864 
1.3033 

4 0.127887 -.104676 
4 0.127354 -.105352 
4 0.125642 -.107521 
4 0.124743 -.108659 

3.1152 
3.1232 
3.1490 
3.1625 

5 0.135197 -.173661 5.0053 

5 0.128165 -.183204 5.1110 

5 0.127867 -.183609 5.1155 

5 0.125914 -.186259 5.1449 

6 0.135548 -.263430 7.0000 

1 MODELL 
2 MODELL 
3 MODELL 
4 MODELL 
5 MODELL 
6 MODELL 
7 MODELL 
8 MODELL 
9 MODELL 

10 MODELL 
11 MODELL 
12 MODELL 
13 MODELl 
14 MODELL 
15 MODELL 
16 MODELl 
17 MODELL 
18 MODELL 
19 MODELL 
20 MODELL 
2: MODELL 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

SEATROUT 91.230 
SEATROUT 92.960 
SEATROUT 94.093 
SEATROUT 94.739 
SEATROUT 92.285 
SEATROUT 92.751 
SEATROUT 93.111 
SEATROUT 93.300 
SEATROUT 94.625 
SEATROUT 94.927 
SEATROUT 95.050 
SEATROUT 95.110 
SEATROUT 97.532 
SEATROUT 97.562 
SEATROUT 97.658 
SEATROUT 97.708 
SEATROUT 100.531 
SEAT ROUT 100.939 
SEAT ROUT 100.957 
SEAT ROUT 101.070 
SEATROUT 104.305 

AIC MSE 

182.4 8322.83 
183.2 8641.61 
183.78853.55 
183.9 8975.44 

183.7 
183.9 
184.1 
184.2 

8516.49 
8602.70 
8669.57 
8704.88 

185.5 8953.89 
185.7 9011.07 
185.7 9034.42 
185.7 9045.91 

187.5 
187.5 
187.5 
187.5 

9512.54 
9518.35 
9537.03 
9546.83 

189.3 10106.58 

189.4 10188.75 

189.5 10192.23 

189.5 10215.06 

191. 3 10879.59 

226.556 

SBC Variables in Model 

184.4 JA_INFL 
185.2 MA_INFL 
185.7 JF_INFL 
185.9 MJ_INFL 

186.7 JA_INFL ND_INFL 
186.9 JF_INFL ND_INFL 
187.1 JA_INFL SO_INFL 
187.2 MA_INFL JA_INFL 

189.5 JF INFL JA_INFL ND_INFL 
189.6 MA_INFL JA_INFL ND_INFL 
189.7 MJ INFL JA_INFL ND_INFL 
189.7 JA_INFL SO INFL ND_INFL 

192.4 MA_INFL MJ_INFL JA_INFL ND_INFL 
192.4 JF INFL MA INFL JA INFL ND_INFL 
192.5 JF INFL MJ_INFL JA_INFL ND_INFL 
192.5 JF_INFL JA_INFL SO_INFL ND_INFL 

198.2 JF INFL MA_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

-0.074510 
216.216 -0.026305 
208.155 -0.023021 
192.288 
203.414 
205.909 
216.594 
241.936 
211.312 
214.828 
196.522 
202.949 
206.606 
221.298 
204.712 
210.819 
213 .166 
206.409 
220.979 
204.515 
212.979 

-0.062185 

-0.013925 
-0.029935 

-0.008306 

-0.018567 
-0.028828 -0.007479 
-0.029715 
-0.030082 
-0.026705 -0.017094 

-0.018641 
-0.028973 -0.007678 
-0.029850 
-0.026846 -0.017168 

-0.010201 
-0.086984 

-0.089870 0.021342 
-0.061336 
-0.056186 
-0.077918 

0.003783 -0.091709 
-0.085136 -0.004484 

0.012256 -0.082020 
-0.049161 

0.003591 -0.060896 
-0.053920 -0.005127 

0.011411 -0.055097 
0.012164 -0.079976 -0.004487 

-0.046283 -0.006089 
0.003466 -0.058771 -0.004441 
0.011303 -0.052659 -0.005042 
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OBS ND_INFL SEATROUT IN - -p- - EDF - _MSE _RSQ_ _ADJRSQ_ - CP - _AIC SBC -

1 -1 1 2 18 8322.83 0.08435 0.03348 -2.23008 182.428 184.419 
2 -1 1 2 18 8641.61 0.04928 -0.00354 -1.70267 183.180 185.171 
3 -1 1 2 18 8853.55 0.02596 -0.02815 -1.35202 183.664 185.656 
4 -1 1 2 18 8975.44 0.01255 -0.04230 -1.15036 183.938 185.929 
5 0.023537 -1 2 3 17 8516.49 0.11510 0.01099 -0.69248 183.745 186.732 
6 0.050976 -1 2 3 17 8602.70 0.10614 0.00098 -0.55777 183.946 186.933 
7 -1 2 3 17 8669.57 0.09919 -0.00678 -0.45327 184.101 187.088 
8 -1 2 3 17 8704.88 0.09552 -0.01088 -0.39810 184.182 187.170 
9 0.038237 -1 3 4 16 8953.89 0.12438 -0.03980 1.16799 185.534 189.517 

10 0.021257 -1 3 4 16 9011.07 0.11879 -0.04644 1.25208 185.661 189.644 
11 0.024544 -1 3 4 16 9034.42 0.11650 -0.04915 1.28641 185.713 189.696 
12 0.026137 -1 3 4 16 9045.91 0.11538 -0.05049 1.30332 185.738 189.721 
13 0.021704 -1 4 5 15 9512.54 0.12789 -0.10468 3.11521 187.454 192.432 
14 0.035641 -1 4 5 15 9518.35 0.12735 -0.10535 3.12323 187.466 192.445 
15 0.039085 -1 4 5 15 9537.03 0.12564 -0.10752 3.14898 187.505 192.484 
16 0.041284 -1 4 5 15 9546.83 0.12474 -0.10866 3.16249 187.526 192.504 
17 0.034998 -1 5 6 14 10106.58 0.13520 -0.17366 5.00528 189.285 195.260 
18 0.024262 -1 5 6 14 10188.75 0.12817 -0.18320 5.11102 189.447 195.422 
19 0.039190 -1 5 6 14 10192.23 0.12787 -0.18361 5.11551 189.454 195.429 
20 0.041694 -1 5 6 14 10215.06 0.12591 -0.18626 5.14488 189.499 195.473 
21 0.037942 -1 6 7 13 10879.59 0.13555 -0.26343 7.00000 191.277 198.247 
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Square Root of Harvest (Box-Cox Transformation) 

N 0 20 Regression Models for Dependent Variable: SQRTSTRT 

In 
R-square Adj 

Rsq 

1 0.087733 0.037051 
1 0.038329 -.015097 
1 0.037364 -.016116 
1 0.008068 -.047039 

2 0.134796 0.033007 
2 0.118478 0.014770 
2 0.103549 -.001915 
2 0.093173 -.013513 

3 0.143214 -.017433 
3 0.136704 -.025164 
3 0.136330 -.025609 
3 0.135879 -.026144 

4 0.147280 -.080112 
4 0.143515 -.084881 
4 0.143427 -.084992 
4 0.143332 -.085113 

5 0.152553 -.150106 

5 0.147378 -.157130 

5 0.144794 -.160636 

5 0.143763 -.162037 

6 0.152686 -.238382 

C(p) AIC 

-2.0034 54.3577 
-1.2455 55.4125 
-1.2307 55.4325 
-0.7812 56.0321 

-0.7255 55.2983 
-0.4752 55.6720 
-0.2461 56.0079 
-0.0869 56.2380 

MSE 

13.7804 
14.5266 
14.5412 
14.9837 

13.8382 
14.0992 
14.3380 
14.5040 

1.1453 57.1028 14.5601 
1.2452 57.2542 14.6707 
1.2509 57.2628 14.6771 
1.2579 57.2733 14.6847 

3.0829 
3.1407 
3.1421 
3.1435 

59.0076 
59.0957 
59.0978 
59.1000 

15.4570 
15.5253 
15.5269 
15.5286 

SEC Variables in Model 

56.3491 JA_INFL 
57.4039 MA_INFL 
57.4240 JF_INFL 
58.0236 ND_INFL 

58.2855 JF_INFL ND_INFL 
58.6592 JA_INFL ND_INFL 
58.9951 JA_INFL SO_INFL 
59.2252 MA_INFL JA_INFL 

61.0857 JF_INFL JA_INFL ND_INFL 
61.2371 JF_INFL MA_INFL ND_INFL 
61.2458 JF_INFL SO_INFL ND_INFL 
61.2562 JF_INFL MJ_INFL ND_INFL 

63.9863 JF_INFL MJ_INFL JA_INFL ND_INFL 
64.0744 JF_INFL MA_INFL JA_INFL ND_INFL 
64.0765 JF_INFL JA_INFL SO_INFL ND_INFL 
64.0787 JF_INFL MA_INFL MJ_INFL ND_INFL 

5.0020 60.8836 16.4587 66.8580 JF_INFL MA_INFL MJ_INFL JA_INFL 

5.0814 61.0053 16.5592 66.9797 JF_INFL MJ_INFL JA_INFL SO_INFL 

5.1211 61.0658 16.6094 67.0402 JF_INFL MA_INFL MJ_INFL SO_INFL 

5.1369 61.0900 16.6294 67.0644 JF_INFL MA_INFL JA_INFL SO_INFL 
ND_INFL 

7.0000 62.8804 17.7220 69.8506 JF INFL MA_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

l4.8612 
14.1569 -.00094570 
14.3948 -.0011258 
11. 7371 
14.2939 -.0028858 
13.9178 

-.0030978 

-.0036063 

1 MODELl PARMS 
2 MODELl PARMS 
3 MODELl PARMS 
4 MODELl PARMS 
5 MODELl PARMS 
6 MODELl PARMS 
7 MODELl PARMS 
8 MODELl PARMS 
9 MODELl PARMS 

SQRTSTRT 3.71219 
SQRTSTRT 3.81138 
SQRTSTRT 3.81329 
SQRTSTRT 3.87088 
SQRTSTRT 3.71998 
SQRTSTRT 3.75489 
SQRTSTRT 3.78655 
SQRTSTRT 3.80841 
SQRTSTRT 3.81576 
SQRTSTRT 3.83023 
SQRTSTRT 3.83106 
SQRTSTRT 3.83206 
SQRTSTRT 3.93154 
SQRTSTRT 3.94021 
SQRTSTRT 3.94041 
SQRTSTRT 3.94063 
SQRTSTRT 4.05693 
SQRTSTRT 4.06930 
SQRTSTRT 4.07546 
SQRTSTRT 4.07792 
SQRTSTRT 4.20975 

14.4420 -.0037442 0.00089818 

10 MODELl PARMS 
11 MODELl PARMS 
12 MODELl PARMS 
13 MODELl PARMS 
14 MODELl PARMS 
15 MODELl PARMS 
16 MODELl PARMS 
17 MODELl PARMS 
18 MODELl PARMS 
19 MODELl PARMS 
20 MODELl PARMS 
21 MODELl PARMS 

15.2987 -.00039610 -.0027230 
14.4435 -.0019925 -.0015563 
14.6264 -.0027255 -.00023324 
14.2718 -.0027932 -.00041187 
14.0403 -.0029751 .00012914 
13.9610 -.0019764 .00026255 -.0019007 
14.5729 -.0019782 -.00009689 -.0014653 
14.4282 -.0019971 -.0014858 -.00015952 
14.3332 -.0027590 -.00060981 .00042263 
14.2170 -.0018853 -.00051766 .00049935 -.0017251 
13.9562 -.0019797 .00025951 -.0018489 -.00010817 
14.3052 -.0026717 -.00060537 .00042271 -.00040226 
14.5639 -.0019823 -.00010253 -.0013838 -.00017237 
14.2124 -.0018888 -.00051952 .00049666 -.0016640 -.00012634 
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aBS ND lNFL SQRTSTRT IN_ -p- - FDF - _ MSE _ RSQ _ _ADJRSQ _ - CP - _AlC SSC -
1 ~1 1 2 18 13.7804 0.08773 0.03705 ~2.00345 54.3577 56.3491 
2 ~1 1 2 18 14.5266 0.03833 ~0.01510 ~1.24547 55.4125 57.4039 
3 ~1 1 2 18 14.5412 0.03736 ~0.01612 ~1.23066 55.4325 57.4240 
4 .0004736 ~1 1 2 18 14.9837 0.00807 ~0.04704 ~0.78118 56.0321 58.0236 
5 .0022908 ~1 2 17 13.8382 0.13480 0.03301 ~0.72552 55.2983 58.2855 
6 .0009595 ~1 2 17 14.0992 0.11848 0.01477 -0.47516 55.6720 58.6592 
7 ~1 2 17 14.3380 0.10355 -0.00192 ~0.24612 56.0079 58.9951 
8 ~1 2 17 14.5040 0.09317 -0.01351 -0.08691 56.2380 59.2252 
9 .0019380 -1 3 4 16 14.5601 0.14321 -0.01743 1.14532 57.1028 61. 0857 

10 .0021602 ~1 3 4 16 14.6707 0.13670 -0.02516 1.24520 57.2542 61.2371 
11 .0024943 ~1 3 4 16 14.6771 0.13633 -0.02561 1.25095 57.2628 61.2458 
12 .0023597 ~1 3 4 16 14.6847 0.13588 -0.02614 1.25786 57.2733 61.2562 
13 .0019999 -1 4 5 15 15.4570 0.14728 ~O. 08011 3.08294 59.0076 63.9863 
14 .0019043 -1 4 5 15 15.5253 0.14352 -0.08488 3.14071 59.0957 64.0744 
15 .0020327 -1 4 5 15 15.5269 0.14343 -0.08499 3.14205 59.0978 64.0765 
16 .0021747 ~1 4 5 15 15.5286 0.14333 ~O. 08511 3.14352 59.1000 64.0787 
17 .0018762 -1 5 14 16.4587 0.15255 ~0.15011 5.00204 60.8836 66.8580 
18 .0020635 -1 5 14 16.5592 0.14738 ~0.15713 5.08144 61.0053 66.9797 
19 .0023760 -1 5 14 16.6094 0.14479 -0.16064 5.12108 61.0658 67.0402 
20 .0020048 -1 5 14 16.6294 0.14376 ~0.16204 5.13691 61.0900 67.0644 
21 .0019499 -1 6 13 17.7220 0.15269 ~0.23838 7.00000 62.8804 69.8506 
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Logged Inflows 

N 

In 

20 Regression Models for Dependent Variable: SEATROUT 

R-square Adj 
Rsq 

C(p) AlC MSE SBC Variables in Model 

1 0.070178 0.018522 -1.0363 
1 0.031502 -.022303 -0.4138 
1 0.028834 -.025119 -0.3709 
1 0.014662 -.040079 -0.1428 

182.7 8451.66 
183.6 8803.21 
183.6 8827.46 
183.9 8956.28 

184.7 LGJAINFL 
185.5 LGMAlNFL 
185 . 6 LGNDINFL 
185.9 LGJFlNFL 

2 0.143462 0.042693 -0.2156 
2 0.130274 0.027954 -0.00339 
2 0.091634 -.015233 0.6185 
2 0.091293 -.015614 0.6239 

183.1 8243.51 
183.4 8370.44 
184.3 8742.33 
184.3 8745.61 

186.1 LGJAlNFL LGNDlNFL 
186.4 LGJFlNFL LGNDlNFL 
187.3 LGJFINFL LGJAlNFL 
187.3 LGSOlNFL LGNDlNFL 

3 0.174724 0.019984 
3 0.170665 0.015165 

0.163982 0.007229 
3 0.151702 -.007354 

4 0.181546 -.036708 
4 0.180667 -.037822 
4 0.178772 -.040222 
4 0.176989 -.042481 

5 0.191983 -.096595 

5 0.186551 -.103967 

5 0.181948 -.110213 

5 0.178917 -.114328 

6 0.192202 -.180628 

1.2813 
1.3466 
1.4541 
1.6518 

3.1715 
3.1856 
3.2161 
3.2448 

5.0035 

5.0909 

5.1650 

5.2l38 

7.0000 

184.3 
184.4 
184.6 
184.9 

186.2 
186.2 
186.3 
186.3 

8439.06 
8480.56 
8548.90 
8674.48 

8927.25 
8936.84 
8957.51 
8976.96 

187.9 9442.95 

188.1 9506.43 

188.2 9560.21 

188.2 9595.64 

189.9 10166.57 

188.3 LGJFlNFL LGSOlNFL LGNDINFL 
188.4 LGJAlNFL LGSOlNFL LGNDINFL 
188.6 LGMJINFL LGJAlNFL LGNDlNFL 
188.9 LGMAlNFL LGJAINFL LGNDlNFL 

191.2 LGMJlNFL LGJAlNFL LGSOINFL LGNDINFL 
191.2 LGJFlNFL LGJAINFL LGSOINFL LGNDINFL 
191.2 LGJFINFL LGMJINFL LGSOINFL LGNDlNFL 
191.3 LGMAINFL LGJAlNFL LGSOINFL LGNDINFL 

193.9 LGJFINFL LGMJINFL LGJAINFL LGSOINFL 
LGNDINFL 

194.0 LGJFINFL LGMAINFL LGJAINFL LGSOlNFL 
LGNDINFL 

194.1 LGMAlNFL LGMJINFL LGJAINFL LGSOINFL 
LGNDINFL 

194.2 LGJFINFL LGMAINFL LGMJINFL LGSOINFL 
LGNDINFL 

196.9 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

OBS _MODEL _TYPE _DEPVAR_ _RMSE INTERCEP LGJFINFL LGMAINFL LGMJINFL LGJAINFL LGSOlNFL 

1 MODELl PARMS SEATROUT 91.933 493.415 
2 MODELl PARMS SEATROUT 93.825 
3 MODELl PARMS SEATROUT 93.955 
4 MODELl PARMS SEATROUT 94.638 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
l3 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

SEAT ROUT 90.794 
SEATROUT 91.490 
SEATROUT 93.500 
SEATROUT 93.518 
SEATROUT 91.864 
SEATROUT 92.090 
SEATROUT 92.460 
SEATROUT 93.137 
SEATROUT 94.484 
SEATROUT 94.535 
SEATROUT 94.644 
SEATROUT 94.747 
SEATROUT 97.175 
SEATROUT 97.501 
SEATROUT 97.776 
SEATROUT 97.957 
SEATROUT 100.829 

425.721 
-70.868 
386.521 
206.314 

-29.562 

301.644 -105.186 
292.897 58.766 
-22.507 
310.910 -96.187 
201.745 

-4.802 
61.003 
43.422 

289.743 -58.816 
231.887 -109.963 

74.291 
130.165 -60.094 
164.828 -57.532 

26.290 
239.965 -109.119 
116.856 -59.644 

-34.7757 

23.6404 

20.7602 

20.0338 
6.6070 

-3.8612 
4.8824 

-49.6215 

-67.0660 

-85.4008 

-57.9426 
35.9351 -89.4211 

-82.1477 
27.0800 -76.3258 

-28.0016 
14.9610 

-71.4927 
27.6216 -46.1021 

-41.7311 
23.0723 -77.9176 
17.6110 
24.6560 -47.5047 

-54.2428 
-46.1400 
-37.1673 

-30.9063 
-41. 0361 
-44.5134 
-35.9210 
-34.7340 
-39.7490 
-31.4363 
-43.9911 
-35.0969 
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OBS LGNDlNFL SEATROUT IN __ P_ _ EDF_ _ MSE _ _ RSQ _ _ADJRSQ _ 

1 -1 1 2 18 8451.66 0.07018 0.01852 
2 -1 1 2 18 8803.21 0.03150 -0.02230 
3 33.391 -1 1 2 18 8827.46 0.02883 -0.02512 
4 -1 1 2 18 8956.28 0.01466 -0.04008 
5 56.295 -1 2 3 17 8243.51 0.14346 0.04269 
6 90.448 -1 2 3 17 8370.44 0.13 027 0.02795 
7 -1 2 3 17 8742.33 0.09163 -0.01523 
8 78.228 -1 2 3 17 8745.61 0.09129 -0.01561 
9 123.705 -1 3 4 16 8439.06 0.17472 0.01998 

10 83.902 -1 3 4 16 8480.56 0.17067 0.01516 
11 67.673 -1 3 4 16 8548.90 0.16398 0.00723 
12 65.936 -1 3 4 16 8674.48 0.15170 -0.00735 
13 87.825 -1 4 5 15 8927.25 0.18155 -0.03671 
14 108.778 -1 4 5 15 8936.84 0.18067 -0.03782 
15 131.392 -1 4 5 15 8957.51 0.17877 -0.04022 
16 91.442 -1 4 5 15 8976.96 0.17699 -0.04248 
17 113.321 -1 5 6 14 9442.95 0.19198 -0.09659 
18 115.512 -1 5 6 14 9506.43 0.18655 -0.10397 
19 89.644 -1 5 6 14 9560.21 0.18195 -0.11021 
20 130.045 -1 5 6 14 9595.64 0.17892 -0.11433 
21 114.474 -1 6 7 13 10166.57 0.19220 -0.18063 

_ CP_ _AlC _SBC _ 

-1.03626 182.735 184.727 
-0.41384 183.550 185.542 
-0.37091 183.605 185.597 
-0.14283 183.895 185.886 
-0.21563 183.093 186.080 
-0.00339 183.399 186.386 

0.61846 184.268 187.255 
0.62394 184.276 187.263 
1.28128 184.350 188.333 
1. 34659 184.448 188.431 
1. 45414 184.608 188.591 
1. 65177 184.900 188.883 
3.17148 186.184 191.162 
3.18563 186.205 191.184 
3.21613 186.251 191.230 
3.24482 186.295 191.273 
5.00352 187.927 193.901 
5.09094 188.061 194.035 
5.16501 188.174 194.148 
5.21380 188.248 194.222 
7.00000 189.922 196.892 
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OBS LGNDlNFL SEATROUT IN_ -p- _ EDF_ _ MSE_ _RSQ _ _ADJRSQ_ _CP _ _AlC _SBC_ 

1 -1 1 2 18 8451.66 0.07018 0.01852 -1.03626 182.735 184.727 
2 -1 1 2 18 8803.21 0.03150 -0.02230 -0.41384 183.550 185.542 
3 33.391 -1 1 2 18 8827.46 0.02883 -0.02512 -0.37091 183.605 185.597 
4 -1 1 2 18 8956.28 0.01466 -0.04008 -0.14283 183.895 185.886 
5 56.295 -1 2 3 17 8243.51 0.14346 0.04269 -0.21563 183.093 186.080 
6 90.448 -1 2 3 17 8370.44 0.13027 0.02795 -0.00339 183.399 186.386 
7 -1 2 3 17 8742.33 0.09163 -0.01523 0.61846 184.268 187.255 
8 78.228 -1 2 17 8745.61 0.09129 -0.01561 0.62394 184.276 187.263 
9 123.705 -1 3 4 16 8439.06 0.17472 0.01998 1.28128 184.350 188.333 

10 83.902 -1 3 4 16 8480.56 0.17067 0.01516 1. 34659 184.448 188.431 
11 67.673 -1 3 4 16 8548.90 0.16398 0.00723 1.45414 184.608 188.591 
12 65.936 -1 3 4 16 8674.48 0.15170 -0.00735 1.65177 184.900 188.883 
13 87.825 -1 4 5 15 8927.25 0.18155 -0.03671 3.17148 186.184 191.162 
14 108.778 -1 4 5 15 8936.84 0.18067 -0.03782 3.18563 186.205 191.184 
15 131.392 -1 4 5 15 8957.51 0.17877 -0.04022 3.21613 186.251 191.230 
16 91. 442 -1 4 5 15 8976.96 0.17699 -0.04248 3.24482 186.295 191. 273 
17 113.321 -1 5 6 14 9442.95 0.19198 -0.09659 5.00352 187.927 193.901 
18 115.512 -1 5 6 14 9506.43 0.18655 -0.10397 5.09094 188.061 194.035 
19 89.644 -1 5 6 14 9560.21 0.18195 -0.11021 5.16501 188.174 194.148 
20 130.045 -1 5 6 14 9595.64 0.17892 -0.11433 5.21380 188.248 194.222 
21 114.474 -1 6 7 13 10166.57 0.19220 -0.18063 7.00000 189.922 196.892 
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Logged Harvest 

N 20 Regression Models for Dependent Variable: LGSTROUT 

In 
R-square Adj 

Rsq 

1 0.082989 0.032044 
1 0.061518 0.009380 
1 0.015010 -.039712 
1 0.002280 -.053149 

2 0.155504 0.056152 
2 0.099743 -.006170 
2 0.093039 -.013662 
2 0.090844 -.016116 

C(p) AlC MSE 

-1.7043 -12.1286 0.496054 
-1.3695 -11.6657 0.507669 
-0.6445 -10.6984 0.532827 
-0.4461 -10.4416 0.539713 

-0.8347 -11.7762 0.483699 
0.0346 -10.4974 0.515637 
0.1391 -10.3490 0.519477 
0.1733 -10.3007 0.520735 

SEC Variables in Model 

-10.1372 JA_INFL 
-9.6743 JF lNFL 
-8.7069 MA_INFL 
-8.4501 ND_INFL 

-8.7890 JF_lNFL ND_lNFL 
-7.5102 JA_INFL ND_INFL 
-7.3618 JA_INFL SO_INFL 
-7.3135 JF INFL SO lNFL 

3 0.163739 0.006940 
3 0.157798 -.000114 
3 0.155821 -.002463 
3 0.155556 -.002777 

1.0369 
1.1295 
1.1603 
1.1645 

-9.9722 0.508919 -5.9893 JF_INFL MJ_INFL ND_INFL 
-9.8306 0.512534 -5.8477 JF_INFL MA_INFL ND INFL 
-9.7837 0.513738 -5.8008 JF_INFL JA_INFL ND_INFL 
-9.7774 0.513899 -5.7945 JF_INFL SO_INFL ND_INFL 

4 0.166001 -.056399 
4 0.163972 -.058969 
4 0.163812 -.059171 
4 0.158917 -.065372 

3.0016 -8.0264 0.541379 
3.0333 -7.9778 0.542696 
3.0357 -7.9739 0.542800 
3.1121 -7.8572 0.545977 

-3.0477 JF_lNFL MJ_INFL JA_INFL ND_INFL 
-2.9991 JF_INFL MA_INFL MJ INFL ND_INFL 
-2.9953 JF INFL MJ_INFL SO_INFL ND_INFL 
-2.8785 JF_lNFL MA lNFL JA_lNFL ND_lNFL 

5 0.166081 -.131747 5.0004 -6.0283 0.579993 -0.0539 JF lNFL MA_INFL MJ_INFL JA_INFL 

5 0.166027 -.131820 5.0012 -6.0270 0.580030 -0.0526 JF_INFL MJ INFL JA_INFL SO_INFL 

5 0.164041 -.134516 5.0322 -5.9794 0.581412 -0.00502 JF_INFL MA_INFL MJ INFL SO_INFL 

5 0.158918 -.141469 5.1120 -5.8572 0.584975 

6 0.166105 -.218770 7.0000 -4.0289 0.624590 2.9413 JF lNFL MA_lNFL MJ lNFL JA_lNFL 
SO_lNFL ND_INFL 

M 
o T 

D 
E 
P 

D Y V 
o EPA 
B L E R 
S 

1 MODELl PARMS LGSTROUT 
2 MODELl PARMS LGSTROUT 
3 MODELl PARMS LGSTROUT 
4 MODELl PARMS LGSTROUT 
5 MODELl PARMS LGSTROUT 
6 MODELl PARMS LGSTROUT 
7 MODELl PARMS LGSTROUT 
8 MODELl PARMS LGSTROUT 
9 MODELl PARMS LGSTROUT 

10 MODELl PARMS LGSTROUT 
11 MODELl PARMS LGSTROUT 
12 MODELl PARMS LGSTROUT 
13 MODELl PARMS LGSTROUT 
14 MODELl PARMS LGSTROUT 
15 MODELl PARMS LGSTROUT 
16 MODELl PARMS LGSTROUT 
17 MODELl FARMS LGSTROUT 
18 MODELl PARMS LGSTROUT 
19 MODELl PARMS LGSTROUT 

R 
M 

S 
E 

0.70431 
0.7~251 

0.72995 
0.73465 
0.69548 
0.71808 
0.72075 
0.72162 
0.71339 
0.71591 
0.71676 
0.71687 
0.73578 
0.7,668 
0.73675 
0.73890 
0.76157 
0.76160 
0.76250 

I 
N 
T 
E 
R 

C 
E 
P 

5.38124 
5.41251 
5.13644 
4.86172 
5.39375 
5.24945 
5.31800 
5.42135 
5.26143 
5.32477 
5.39924 
5.39299 
5.25475 
5.27123 
5.26034 
5.32067 
5.26071 
5.25523 
5.27008 

J 
F 

I 
N 
F 
L 

-.00027337 

-.00060048 

-.00044149 
-.00064708 
-.00063373 
-.00056772 
-.00059726 
-.00056290 
-.00063985 
-.00064332 
-.00057643 
-.00056078 
-.00056257 
-.00063627 

M 
A 

I 

N 
F 
L 

-.00011199 

0.00004839 

-.00002039 

0.00005884 
-.00001205 

-.00002021 

M 
J 

I 
N 
F 
L 

.000067375 

.000078620 

.000077188 

.000067469 

.00008413 2 

.000078918 

.000077191 

J 
A 

I 
N 
F 
L 

-.00057015 

-.00064118 
-.00066765 

-.00005708 

-.00016021 

- .00011235 
-.00015612 
-.00016529 
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o 
B 
S 

1 
2 
3 
4 
5 
6 

S 
o 

I 
N 
F 
L 

7 0.00013548 
8 0.00027816 
9 

10 
11 
12 -.00001432 
13 
14 
15 -.00001700 
16 
17 
18 0.00001061 
19 -.00001651 

M 
o T 

N 
D 

I 
N 
F 
L 

.00004765 

.00042577 

.00013403 

.00046171 

.00045287 

.00041283 

.00043285 

.00043139 

.00045553 

.00047016 

.00043326 

.00042851 

.00042515 

.00046379 

D 
E 
P 

L 
G 
S 
T 
R 
o I 
U N P 
T 

E 
D 
F 

-1 1 2 18 
-1 1 2 18 
-1 1 2 18 
-1 1 2 18 
-1 2 3 17 
-1 2 3 17 
-1 2 3 17 
-1 2 3 17 
-1 3 4 16 
-1 3 4 16 
-1 3 4 16 
-1 3 4 16 
-1 4 5 15 
-1 4 5 15 
-1 4 5 15 
-1 4 5 15 
-1 5 6 14 
-1 5 6 14 
-1 5 6 14 

R 

M 
S 
E 

0.49605 
0.50767 
0.53283 
0.53971 
0.48370 
0.51564 
0.51948 
0.52073 
0.50892 
0.51253 
0.51374 
0.51390 
0.54138 
0.54270 
0.54280 
0.54598 
0.57999 
0.58003 
0.58141 

I 
N 
T 
E 

R 
S 
Q 

0.08299 
0.06152 
0.01501 
0.00228 
0.15550 
0.09974 
0.09304 
0.09084 
0.16374 
0.15780 
0.15582 
0.15556 
0.16600 
0.16397 
0.16381 
0.15892 
0.16608 
0.16603 
0.16404 

J 
F 

A 
D 
J 
R 
S 
Q 

0.03204 
0.00938 

-0.03971 
-0.05315 
0.05615 

-0.00617 
-0.01366 
-0.01612 

0.00694 
-0.00011 
-0.00246 
-0.00278 
-0.05640 
-0.05897 
-0.05917 
-0.06537 
-0.13175 
-0.13182 
-0.13452 

M 
A 

c 
P 

-1.70427 
-1.36954 
-0.64451 
-0.44606 
-0.83474 

0.03455 
0.13906 
0.17328 
1.03688 
1.12949 
1.16033 
1.16445 
3.00162 
3.03326 
3.03575 
3.11206 
5.00038 
5.00121 
5.03218 

M 
J 

A 
I 
C 

-12.1286 
-11.6657 
-10.6984 
-10.4416 
-11. 7762 
-10.4974 
-10.3490 
-10.3007 

-9.9722 
-9.8306 
-9.7837 
-9.7774 
-8.0264 
-7.9778 
-7.9739 
-7.8572 
-6.0283 
-6.0270 
-5.9794 

J 
A 

D Y V M R I I I I 
o EPA seN N N N 
B L ERE E F F F F 
S P L L L L 

S 
B 

C 

-10.1372 
-9.6743 
-8.7069 
-8.4501 
-8.7890 
-7.5102 
-7.3618 
-7.3135 
-5.9893 
-5.8477 
-5.8008 
-5.7945 
-3.0477 
-2.9991 
-2.9953 
-2.8785 
-0.0539 
-0.0526 
-0.0050 

20 MODELl PARMS LGSTROUT 0.76484 5.32079 -.00057637 0.00005892 -.00011348 
21 MODELl PARMS LGSTROUT 0.79031 5.26109 -.00056049 -.00001190 .000084349 -.00016105 

S 
o 

N 
D 

L 
G 
S 
T 

A 
D 

J 
I IRE M R R 

o N N 0 IDS S S 
B F FUN P F E Q Q 
S L L T 

20 0.00000238 .00043187 -1 5 6 14 0.58497 0.15892 -0.14147 
21 0.00001020 .00042255 -1 6 7 13 0.62459 0.16611 -0.21877 

C 
P 

5.11204 
7.00000 

A 
I 
C 

-5.8572 
-4.0289 

S 
B 
C 

0.1172 
2.9413 
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Logged Harvest and Inflows 

N 

In 

20 Regression Models for Dependent Variable: LGSTROUT 

R-square Adj 
Rsq 

C(p) AIC MSE SEC Variables in Model 

1 0.074724 0.023319 
1 0.038664 -.014743 
1 0.011346 -.043579 
1 0.010434 -.044542 

-0.7091 -11.9492 0.500525 -9.9577 LGJAINFL 
-0.1132 -11.1845 0.520031 -9.1931 LGJFINFL 
0.3382 -10.6241 0.534809 
0.3533 -10.6057 0.535302 

-8.6327 LGNDINFL 
-8.6142 LGSOINFL 

2 0.143139 0.042332 
2 0.117442 0.013612 
2 0.086262 -.021237 
2 0.079382 -.028926 

3 0.179425 0.025568 
3 0.172928 0.017852 
3 0.162716 0.005725 
3 0.155050 -.003378 

0.1603 -11.4855 0.490782 
0.5849 -10.8945 0.505500 
1.1002 -10.2001 0.523359 
1.2139 -10.0501 0.527300 

1.5606 
1.6680 
1. 8367 
1. 9634 

-10.3509 
-10.1932 

-9.9477 
-9.7655 

0.499373 
0.503327 
0.509542 
0.514207 

-8.4983 LGJFINFL LGNDINFL 
-7.9073 LGJAINFL LGNDINFL 
-7.2129 LGMJINFL LGJAINFL 
-7.0629 LGMAINFL LGJAINFL 

-6.3680 LGJFINFL LGSOINFL LGNDINFL 
-6.2102 LGJFINFL LGMJINFL LGNDINFL 
-5.9648 LGJFINFL LGMAINFL LGNDINFL 
-5.7825 LGMJINFL LGJAINFL LGNDINFL 

4 0.202707 -.009904 
4 0.202383 -.010315 
4 0.187423 -.029264 
4 0.179480 -.039325 

3.1759 -8.9266 0.517551 -3.9479 LGJFINFL LGMAINFL LGSOINFL LGNDINFL 
3.1812 -8.9184 0.517762 -3.9398 LGJFINFL LGMJINFL LGSOINFL LGNDINFL 
3.4284 -8.5468 0.527473 -3.5681 LGJFINFL LGMJINFL LGJAINFL LGNDINFL 
3.5597 -8.3523 0.532629 -3.3736 LGJFINFL LGJAINFL LGSOINFL LGNDINFL 

5 0.207185 -.075963 5.1019 -7.0392 0.551405 -1.0648 LGJFINFL LGMAINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.206888 -.076366 5.1068 -7.0317 0.551611 -1.0573 LGJFINFL LGMAINFL LGMJINFL LGSOINFL 
LGNDINFL 

5 0.206325 -.077131 5.1161 -7.0175 0.552003 -1.0431 LGJFINFL LGMJINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.192206 -.096292 5.3494 -6.6649 0.561823 -0.6905 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 
LGNDINFL 

6 0.213348 -.149722 7.0000 -5.1953 0.589204 1.7748 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

OBS _MODEL __ TYPE __ DEPVAR_ _RMSE_ INTERCEP LGJFINFL LGMAINFL LGMJINFL LGJAINFL LGSOINFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

PARMS LGSTROUT 0.70748 
PARMS LGSTROUT 0.72113 
PARMS LGSTROUT 0.73131 
PARMS LGSTROUT 0.73164 
PARMS LGSTROUT 0.70056 
PARMS LGSTROUT 0.71099 
PARMS LGSTROUT 0.72344 
PARMS LGSTROUT 0.72615 
PARMS LGSTROUT 0.70666 
PARMS LGSTROUT 0.70946 
PARMS LGSTROUT 0.71382 
PARMS LGSTROUT 0.71708 
PARMS LGSTROUT 0.71941 
PARMS LGSTROUT 0.71956 
FARMS LGSTROUT 0.72627 
PARMS LGSTROUT 0.72981 
PARMS LGSTROUT 0.74257 
PARMS LGSTROUT 0.74271 
PARMS LGSTROUT 0.74297 
PARMS LGSTROUT 0.74955 
FARMS LGSTROUT 0.76760 

7.52378 
7.67360 -0.37033 
3.77558 
5.78652 
7.05116 -0.92492 
5.83278 
6.69647 
7.02713 
7.11575 -0.86220 
5.41547 -1.20467 
5.60542 -1.14254 
3.62794 
5.53919 -1.09674 
5.66405 -1.11528 
4.71147 -0.80615 
7.13146 -0.88994 
5.04046 -0.86845 
5.31623 -1.15162 
5.23537 -0.90512 
4.20703 -0.78487 
4.65396 -0.88546 

0.12212 

0.25234 

0.27576 

0.33536 
0.16625 

0.17507 
0.21329 

-0.39501 

-0.49775 
0.19419 -0.49676 

-0.45748 

0.31096 

0.37530 -0.73122 

-0.12635 

-0.32161 

-0.33833 
0.27484 -0.29172 
0.39728 -0.34753 

0.16074 
0.32820 
0.29452 
0.19864 

0.02079 -0.32539 
-0.20904 -0.30385 

-0.31421 
-0.19428 -0.25051 
-0.40578 
-0.25555 -0.26637 
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OBS LGNDlNFL LGSTROUT IN_ -p- EDF - - MSE _RSQ_ _ADJRSQ_ - CP - _AlC - SBC 

1 -1 1 2 18 0.50053 0.07472 0.02332 -0.70913 -11.9492 -9.95770 
2 -1 1 2 18 0.52003 0.03866 -0.01474 -0.11322 -11.1845 -9.19307 
3 0.16159 -1 1 2 18 0.53481 0.01135 -0.04358 0.33824 -10.6241 -8.63266 
4 -1 1 2 18 0.53530 0.01043 -0.04454 0.35331 -10.6057 -8.61422 
5 0.66330 -1 2 3 17 0.49078 0.14314 0.04233 0.16026 -11.4855 -8.49830 
6 0.33157 -1 2 3 17 0.50550 0.11744 0.01361 0.58492 -10.8945 -7.90733 
7 -1 2 3 17 0.52336 0.08626 -0.02124 1.10019 -10.2001 -7.21294 
8 -1 2 3 17 0.52730 0.07938 -0.02893 1.21390 -10.0501 -7.06290 
9 0.89511 -1 3 4 16 0.49937 0.17943 0.02557 1. 56060 -10.3509 -6.36799 

10 0.84744 -1 3 4 16 0.50333 0.17293 0.01785 1.66798 -10.1932 -6.21024 
11 0.82927 -1 3 4 16 0.50954 0.16272 0.00573 1.83673 -9.9477 -5.96482 
12 0.45040 -1 3 4 16 0.51421 0.15505 -0.00338 1.96342 -9.7655 -5.78253 
13 1.08854 -1 4 5 15 0.51755 0.20271 -0.00990 3.17585 -8.9266 -3.94791 
14 1.03632 -1 4 5 15 0.51776 0.20238 -0.01032 3.18122 -8.9184 -3.93977 
15 0.75894 -1 4 5 15 0.52747 0.18742 -0.02926 3.42844 -8.5468 -3.56813 
16 0.90619 -1 4 5 15 0.53263 0.17948 -0.03932 3.55969 -8.3523 -3.37360 
17 1.01891 -1 5 6 14 0.55140 0.20719 -0.07596 5.10185 -7.0392 -1.06482 
18 1.09431 -1 5 6 14 0.55161 0.20689 -0.07637 5.10676 -7.0317 -1. 05733 
19 0.96017 -1 5 6 14 0.55200 0.20632 -0.07713 5.11607 -7.0175 -1.04313 
20 0.78984 -1 5 6 14 0.56182 0.19221 -0.09629 5.34940 -6.6649 -0.69047 
21 1.01055 -1 6 7 13 0.58920 0.21335 -0.14972 7.00000 -5.1953 1.77483 
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Regression--Logged Inflows 

ANOVA and Parameter Estimates 

Model Summa.y'·b 

Std. 
Error of 

Variables R Adjusted the 
Model Entered Removed R S...9.uare R ~quare Estimate Durbin-Watson 
1 Ln(November-December 

Inflows). Ln(May-June 
Inflows). Ln(July-August 
Inflows). 
Ln(September-October .438 .192 -.181 100.8294 1.709 
Inflows). Ln(March-April 
Inflows). 
Ln(JanuafjY-February 

c, 
Inflows) 

a. Dependent Variable: Seatrout Harvest 

b. Method: Enter 

c. Independent Variables: (Constant). Ln(November-December Inflows). Ln(May-June Inflows). 
Ln(July-August Inflows), Ln(September-October Inflows), Ln(March-Aprii Inflows), 
Ln(January-February Inflows) 

d. All requested variables entered. 

ANOV/~ 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 31446.484 6 5241.081 .516 .787" 

Residual 132165.405 13 10166.570 

Total 163611.889 19 

a. Dependent Variable: Seatrout Harvest 

b. Independent Variables: (Constant). Ln(November-December 
Inflows). Ln(May-June Inflows). Ln(July-August Inflows). 
Ln(September-October Inflows). Ln(March-Aprii Inflows). 
Ln(January-February Inflows) 
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Coefficient&" 

Stan 
dardi 
zed 

Coeff 
Unstandardized icient 95% Confidence 

Coefficients s Interval for B 

Std. Lower Upper 
Model B Error Beta t SiQ. Bound Bound 
1 (Constant) 116.856 634.627 .184 .857 -1254.172 1487.883 

Ln(January-February 
-59.644 146.830 -.244 -.406 .691 -376.850 257.562 Inflows) 

Ln(March-Aprillnfiows) 4.882 82.236 .025 .059 .954 -172.778 182.542 
Ln(May-June Inflows) 24.656 81.760 .126 .302 .768 -151.976 201.288 
Ln(July-August Inflows) -47.505 102.738 -.254 -.462 .651 -269.458 174.448 
Ln(September-October 

-35.097 59.194 -.219 -.593 .563 -162.978 92.784 Inflows) 

Ln(November-December 
114.474 93.614 .582 1.223 .243 -87.766 316.715 Inflows) 

a. Dependent Variable: Seatrout Harvest 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 Ln(January-February 

.172 5.821 Inflows) 

Ln(March-April Inflows) .353 2.835 
Ln(May-June Inflows) .357 2.801 
Ln(July-August Inflows) .207 4.841 
Ln(September-October 

.456 2.193 Inflows) 

Ln(November-December 
.274 3.647 Inflows) 
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Col linearity DiagnosticS' 

Variance PrClportions 

Condition Ln(January-February Ln(March-April 
Model Dimension Eigenvalue Index (Constant) Inflows) Inflows) 
1 1 6.984 1.000 .00 .00 .00 

2 9.020E-03 27.826 .00 .00 .03 
3 2. 966E-03 48.524 .14 .00 .00 
4 2. 173E-03 56.697 .00 .03 .09 
5 9. 164E-04 87.299 .53 .01 .00 
6 7.542E-04 96.232 .16 .00 .87 
7 2. 920E-04 154.662 .17 .96 .01 

a. Dependent Variable: Seatrout Harvest 

Collinearity DiagnosticS' 

Variance Proportions 

Ln(May-June Ln(July-August Ln(September-October Ln(November-December 
Model Dimension Inflows) Inflows) Inflows) Inflows) 
1 1 .00 .00 .00 .00 

2 .03 .00 .12 .02 
3 .00 .19 .04 .03 
4 .00 .04 .63 .09 
5 .52 .08 .01 .19 
6 .45 .01 .10 .19 
7 .00 .67 .10 .47 

a. Dependent Variable: Seatrout Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals Statistics" 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
58.8819 229.7141 167.4050 40.6827 20 Value 

Std. 
Predicted -2.668 1.532 .000 1.000 20 
Value 

Standard 
Error of 
Predicted 38.0616 76.8184 58.8688 9.8814 20 

Value 

Adjusted 
Predicted 33.2190 308.7792 170.0063 57.7205 20 
Value 

Residual -134.1600 168.3340 7. 141E-14 83.4031 20 
Std. 

-1.331 1.669 .000 .827 20 Residual 

Stud. 
-1.620 1.917 -.011 .984 20 Residual 

Deleted 
-198.9370 222.0210 -2.6013 119.2813 20 Residual 

Stud. 
Deleted -1.743 2.175 .003 1.038 20 
Residual 

Mahal. 
1.757 10.078 5.700 2.212 20 

Distance 

Cook's 
.001 .193 .059 .063 20 Distance 

Centered 
Leverage .092 .530 .300 .116 20 
Value 

a. Dependent Variable: Seatrout Harvest 
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Case Values for Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR 12 

1962 151.16003 -134.16003 -198.93698 215.93698 -.39931 -1.33056 -1.62025 -1.74254 
1963 176.74720 -33.84720 -46.62496 189.52496 .22964 -.33569 -.39399 -.38081 
1964 190.18106 -13.28106 -22.73931 199.63931 .55985 -.13172 -.17235 -.16578 
1%5 219.98205 57.01795 118.68368 158.31632 1.29237 .56549 .81586 .80472 
1966 197.40096 -35.70096 -51.57221 213.27221 .73732 -.35407 -.42556 -.41174 
1%7 191.88331 88.51669 130.91061 149.48939 .60169 .87789 1.06761 1.07388 
1968 161.33742 12.86258 18.23383 155.96617 -.14914 .12757 .15189 .14606 
1969 154.47079 -98.77079 -127.11500 182.81500 -.31793 -.97958 -1.11128 -1.12233 
1970 171.42418 -82.22418 -119.18225 208.38225 .09879 -.81548 -.98179 -.98032 
1971 147.64685 -71.74685 -120.37705 196.27705 -.48567 -.71157 -.92169 -.91597 
1972 189.06561 -60.66561 -79.57496 207.97496 .53243 -.60167 -.68908 -.67448 

1973 168.01836 155.78164 181.66845 142.13155 .01508 1.54500 1.66844 1.80823 
1974 164.88541 108.01459 154.68040 118.21960 -.06193 1.07126 1.28195 1.31777 
1975 190.42491 30.57509 50.97169 170.02831 .56584 .30324 .39153 .37840 
1976 190.88381 -9.38381 -13.18919 194.68919 .57712 -.09307 -.11033 -.10606 

1977 229.71406 -94.81406 -173.87921 308.77921 1.53159 -.94034 -1.27342 -1.30775 
1978 175.86601 168.33399 222.02098 122.17902 .20798 1.66949 1.91732 2.17515 
1979 137.40651 -15.30651 -36.48210 158.58210 -.73738 -.15181 -.23436 -.22565 
1980 80.71953 9.88047 15.89730 74.70270 -2.13077 .09799 .12430 .11949 

1981 58.88193 18.91807 44.58101 33.21899 -2.66755 .18762 .28802 .27761 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADLI Adjusted predicted value; predicted value of harvest when the model is 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2This is flagged if it exceeds tn- p-2.a = tl2.0.0l = 2.681. 
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Prediction Intervals for Seat rout Harvest 

SEATROUT 
LICCt 
VICCt 

YEAR SEATROUT LICI 1 VICI 1 
1962 17.00 -198.53602 500.85609 
1963 142.90 -166.08047 519.57488 
1964 176.90 -171.23280 551.59492 
1965 277.00 -154.42483 594.38894 
1966 161.70 -149.93043 544.73234 
1967 280.40 -157.57831 541.34493 
1968 174.20 -184.24033 506.91518 
1969 55.70 -181.41512 490.35670 
1970 89.20 -176.21900 519.06735 
1971 75.90 -212.23734 507.53105 
1972 128.40 -148.82590 526.95711 
1973 323.80 -156.62690 492.66363 
1974 272.90 -181.64077 511.41159 
1975 221.00 -168.96848 549.81829 
1976 181.50 -153.88497 535.65259 
1977 134.90 -136.61437 596.04249 
1978 344.20 -162.59575 514.32777 
1979 122.10 -244.42402 519.23704 
1980 90.60 -275.88135 437.32042 
1981 77.80 -322.36948 440.13334 

Seatrout harvest 
Lower limit for 99% prediction interval for seatrout harvest 
Upper limit for 99% prediction interval for seatrout harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV I' MAHA PV2 COOK PV3 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1962 5.23669 .18108 
1963 4.25703 .00837 
1964 6.95291 .00302 
1965 8.92203 .10284 
1966 4.89722 .01150 
1967 5.20293 .07798 
1968 4.64695 .00138 
1969 3.28664 .05063 
1970 4.94185 .06189 
1971 6.72566 .08226 
1972 3.56496 .02114 
1973 1.75740 .06608 
1974 4.78215 .10143 
1975 6.65295 .01461 
1976 4.53192 .00071 
1977 7.68955 .19318 
1978 3.64440 .16749 
1979 10.07832 .01086 
1980 6.24115 .00134 
1981 9.98730 .01608 

Mahalanobis distance 
Cook's distance 
Leverage value 

.27562 .6311 

.22405 .7497 

.36594 .4338 

.46958 .2583 

.25775 .6725 

.27384 .6352 

.24458 .7030 

.17298 .8573 

.26010 .6671 

.35398 .4580 

.18763 .8283 

.09249 .9720 

.25169 .6865 

.35016 .4659 

.23852 .7169 

.40471 .3608 

.19181 .8197 
*.53044 .1842 

.32848 .5119 
*.52565 .1893 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

'This is flagged if it exceeds (2p + 1)/n or 0.5, whichever is smaller. 

.0153 

.0000 

.0000 

.0029 

.0000 

.0012 

.0000 

.0003 

.0006 

.0014 

.0000 

.0007 

.0027 

.0000 

.0000 

.0184 

.0123 

.0000 

.0000 

.0000 

2MAHA_pV = I - F(MAH_I), where F is the CDF of a Chi-squared random variable with p + 1 degrees of 
freedom. Small values indicate a problem. 

3COOK_PV = F(COO_I), where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 *-1.21083 .02213 -.47139 .57473 
1963 -.23398 -.01746 -.08128 .09523 
1964 -.13990 -.09748 .04227 .01968 
1965 .83688 .11493 .46612 -.05204 
1966 -.27453 -.05236 -.02790 .10633 
1967 .74318 .27969 -.27631 -.50256 
1968 .09438 .01417 -.01905 -.04792 
1969 -.60123 .08727 -.16882 -.07815 
1970 -.65724 .25933 -.23049 -.30299 
1971 -.75410 -.20834 .20852 -.30498 
1972 -.37656 -.21670 .22561 -.04672 
1973 .73712 .05049 -.54016 .09347 
1974 .86616 -.64774 .44290 .20603 
1975 .30907 -.26138 .02079 .10312 
1976 -.06754 .02235 .01580 .02447 
1977 *-1.19421 .25721 .74896 -.38444 
1978 *1.22839 .41077 .01475 .56977 
1979 -.26540 .00182 -.01735 -.14042 
1980 .09325 -.00803 .05265 .01655 
1981 .32333 .06358 -.04573 -.12503 

Standardized dffits value 
Standardized dfbeta for the intercept tenn 
Standardized dfbeta for logged January-February inflows 
Standardized dfbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .07333 -.10053 .00825 .23288 
1963 .02816 .01466 -.00914 .02270 
1964 .04133 -.01605 -.03541 .00268 
1965 .05055 -.64015 .07640 -.25905 
1966 -.09096 .00413 .17598 -.03006 
1967 .41712 .26130 -.27148 .15994 
1968 .05500 .02762 -.03223 .00234 
1969 -.22279 .27274 -.07811 .23545 
1970 -.10793 .36767 .05775 .09280 
1971 .12774 .05534 -.33443 .15301 
1972 .10867 -.10059 -.04494 -.09858 
1973 .05326 .37679 .01424 .32183 
1974 .20760 -.56568 .46534 -.18682 
1975 .07058 -.09330 .08480 .10054 
1976 -.03076 -.00488 -.02579 -.02086 
1977 .14152 -.45403 .49070 *-1.09628 
1978 -.97745 .17902 -.67398 .22970 
1979 .19456 -.08359 .16743 -.04738 
1980 -.03760 -.00747 .02591 -.06474 
1981 .05827 .15071 .13905 -.15922 

Standardized dfbeta for logged May-June inflows 
Standardized dfbeta for logged July-August inflows 
Standardized dfbeta for logged September-October inflows 
Standardized dfbeta for logged November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2J(p + l)/n for a large data set. The 

cutoff used here is 1. 
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DFFIT vs. DFBETA 
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Regression-Logged Harvest 

ANOVA and Parameter Estimates 

Model SummarY',b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate Durbin-Watson 
1 November-December 

Inflows, May-June 
Inflows, July-August 
Inflows, March-April 
Inflows, AOB .166 -.219 .7903 1.234 
September-October 
Inflows, 
Janua'¥:february 
Inflows· 

a. Dependent Variable: Ln(Seatrout Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, May-June Inflows, July-August 
Inflows, March-April Inflows, September-October Inflows, January-February Inflows 

d. All requested variables entered. 

ANOV/lt 

Sum of Mean 
Model Squares df Square F 
1 Regression 1.617 6 .270 .432 

Residual B.120 13 .625 
Total 9.737 19 

a. Dependent Variable: Ln(Seatrout Harvest) 

b. Independent Variables: (Constant), 
November-December Inflows, May-June Inflows, 
July-Augusllnflows, March-April Inflows, 
September-October Inflows, January-February Inflows 

Sig. 
.B4f5D 
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CoefficientS' 

Stan 
dardi 
zed 

Coeff 95% 
Unstandardized icient Confidence 

Coefficients s Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 
1 (Constant) 5.261 .665 7.912 .000 3.824 6.698 

January-February 
-5.605E-04 .001 -.509 -.918 .375 -.002 .001 Inflows 

March-April Inflows -1. 190E-05 .000 -.013 -.035 .973 -.001 .001 
May-June Inflows 8.435E-05 .000 .120 .335 .743 .000 .001 
July-August Inflows -1.611E-04 .001 -.081 -.179 .860 -.002 .002 
September-October 

1.020E-05 .001 .008 .019 .985 -.001 .001 Inflows 

November-December 
4.226E-04 .001 .423 .827 .423 -.001 .002 Inflows 

a. Dependent Variable: Ln(Seatrout Harvest) 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 January-February 

Inflows .209 4.782 

March-April Inflows .459 2.179 
May-June Inflows .498 2.007 
July-August Inflows .312 3.208 
September-October 

.342 2.928 Inflows 

November-December 
Inflows .245 4.083 
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Coliinearity Diagnostici 

Variance Proportions 

Condition January-February March-April 
Model Dimension Eigenvalue Index (Constant) Inflows Inflows 
1 1 6.382 1.000 .00 .00 .00 

2 .345 4.299 .00 .00 .05 
3 .102 7.901 .13 .01 .00 
4 6. 710E-02 9.752 .35 .04 .06 
5 4. 552E-02 11.841 .42 .04 .02 
6 4.212E-02 12.310 .07 .01 .86 
7 1. 550E-02 20.292 .02 .90 .01 

a. Dependent Variable: Ln(Seatrout Harvest) 

COllinearity Diagnostici 

Variance Proportions 

May-June July-August September-October November-December 
Model Dimension Inflows Inflows Inflows Inflows 
1 1 .00 .00 .00 .00 

2 .04 .00 .06 .04 
3 .03 .30 .00 .06 
4 .15 .03 .39 .00 
5 .20 .00 .44 .28 
6 .55 .03 .02 .04 
7 .03 .64 .08 .58 

a. Dependent Variable: Ln(Seatrout Harvest) 
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Residuals Diagnostics 

Summary Information 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
4.2573 5.3721 4.9286 .2918 20 Value 

Std. 
Predicted -2.301 1.520 .000 1.000 20 
Value 

Standard 
Error of 
Predicted .2544 .6851 .4561 .1055 20 

Value 

Adjusted 
Predicted 3.9024 6.2179 5.0007 .5261 20 
Value 

Residual -1.6949 .9138 -6.2172E-16 .6537 20 
Std. 

-2.145 1.156 Residual .000 .827 20 

Stud. 
-2.760 1.318 Residual -.034 1.025 20 

Deleted 
-2.8069 1.2821 -7.2062E-02 1.0276 20 Residual 

Stud. 
Deleted -4.120 1.360 -.105 1.244 20 
Residual 

Mahal. 
1.019 13.328 5.700 3.071 20 Distance 

Cook's 
.000 .714 .088 .160 20 Distance 

Centered 
Leverage .054 .701 .300 .162 20 
Value 

a. Dependent Variable: Ln(Seatrout Harvest) 
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Case Values for Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR 12 
1962 4.52809 -1.69488 -2.80688 5.64009 -1.37280 -2.14457 -2.75984 *-4.12050 
1963 4.87982 .08232 .10839 4.85376 -.16725 .10417 .11952 .11490 
1964 5.24285 -.06727 -.10040 5.27598 1.07702 -.08512 -.10398 -.09995 
1965 5.11872 .50529 .65744 4.96658 .65157 .63936 .72929 .71547 
1966 4.97510 .11064 .14489 4.94086 .15931 .14000 .16020 .15407 
1967 5.09735 .53887 .71258 4.92363 .57831 .68185 .78408 .77179 
1968 4.97070 .18951 .30573 4.85447 .14422 .23979 .30457 .29367 
1969 4.99039 -.97041 -1.25250 5.27248 .21172 -1.22789 -1.39499 -1.45345 
1970 4.96433 -.47345 -.77649 5.26737 .12240 -.59907 -.76720 -.75438 
1971 5.11983 -.79041 -1.23928 5.56869 .65537 -1.00013 -1.25232 -1.28307 
1972 5.20330 -.34815 -.43702 5.29217 .94147 -.44053 -.49356 -.47870 
1973 5.04163 .73850 .82389 4.95623 .38734 .93444 .98699 .98593 
1974 4.76297 .84614 1.28214 4.32696 -.56776 1.07064 1.31792 1.36036 
1975 4.98529 .41288 .75411 4.64405 .19422 .52242 .70604 .69174 
1976 5.18184 .01942 .03027 5.17098 .86790 .02457 .03068 .02947 
1977 5.37209 -.46756 -1.31333 6.21787 1.51999 -.59162 -.99154 -.99084 
1978 4.92740 .91383 1.09154 4.74968 -.00420 1.15629 1.26373 1.29639 
1979 4.41832 .38652 .90247 3.90237 -1.74904 .48908 .74732 .73394 
1980 4.25729 .24917 .39923 4.10722 -2.30097 .31528 .39908 .38580 
1981 4.53509 -.18095 -.72802 5.08217 -1.34882 -.22896 -.45925 -.44486 

Predicted value of the natural log of harvest 
Ordinary residual; observed logged harvest minus predicted logged harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADLI Adjusted predicted value; predicted value of logged harvest when the 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

model is fitted without that observation 
Z-score of the predicted value of logged harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 
2This is flagged if it exceeds tn-p-2.a = tI2.0.01 = 2.681. 
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Prediction Intervals for the Natural Log of Seatrout Harvest 

LGSTROUT 
LICC! 

VICC! 

YEAR LGSTROVT LICI 1 VICI 1 
1962 2.83 1.71514 7.34104 
1963 4.96 2.22836 7.53128 
1964 5.18 2.49738 7.98832 
1965 5.62 2.47696 7.76049 
1966 5.09 2.32805 7.62215 
1967 5.64 2.44235 7.75234 
1968 5.16 2.17394 7.76746 
1969 4.02 2.35528 7.62551 
1970 4.49 2.15734 7.77133 
1971 4.33 2.34132 7.89834 
1972 4.86 2.59182 7.81479 
1973 5.78 2.54066 7.54260 
1974 5.61 2.00713 7.51881 
1975 5.40 2.11616 7.85441 
1976 5.20 2.40701 7.95666 
1977 4.90 2.31969 8.42450 
1978 5.84 2.36027 7.49452 
1979 4.80 1.43378 7.40286 
1980 4.51 1.46485 7.04972 
1981 4.35 1.38450 7.68568 

Natural log of seatrout harvest 
Lower limit for 99% prediction interval for the natural log of seatrout 

harvest 
Upper limit for 99% prediction interval for the natural log of seat rout 

harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAR 1 COO 1 LEV 11 MARA PV2 COOK PVJ 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1962 6.57724 .71390 
1963 3.61888 .00065 
1964 5.31987 .00076 
1965 3.44693 .02288 
1966 3.54060 .00113 
1967 3.68182 .02831 
1968 6.27283 .00813 
1969 3.32923 .08081 
1970 6.46508 .05382 
1971 5.93173 .12723 
1972 2.91360 .00888 
1973 1.01937 .01609 
1974 5.51117 .12786 
1975 7.64748 .05886 
1976 5.86311 .00008 
1977 11.28581 .25406 
1978 2.14343 .04437 
1979 9.91239 .10650 
1980 6.19176 .01370 
1981 13.32768 .09110 

Mahalanobis distance 
Cook's distance 
Leverage value 

.34617 .4742 

.19047 .8225 

.27999 .6210 

.18142 .8408 

.18635 .8309 

.19378 .8156 

.33015 .5083 

.17522 .8530 

.34027 .4866 

.31220 .5477 

.15335 .8929 

.05365 .9945 

.29006 .5978 

.40250 .3647 

.30858 .5558 
*.59399 .1266 
.11281 .9515 

*.52170 .1936 
.32588 .5175 

*.70146 .0645 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

IThis is flagged if it exceeds (2p + I )/n or 0.5, whichever is smaller. 

.3376 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0013 

.0004 

.0055 

.0000 

.0000 

.0056 

.0005 

.0000 

.0384 

.0002 

.0032 

.0000 

.0020 

2MAHA_PV = I - F(MAH_I), where F is the CDF of a Chi-squared random variable with p + I degrees of 
freedom. Small values indicate a problem. 

3COOK_PV = F(COO_I), where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 *-3.33759 .13900 *-2.03905 *1.42401 
1963 .06465 .01189 .02601 -.02230 
1964 -.07014 -.05802 .02140 .00739 
1965 .39259 .30269 .09512 -.08896 
1966 .08571 .02647 .02497 -.04659 
1967 .43820 .17627 -.04620 -.30423 
1968 .22998 .00159 .00102 -.13091 
1969 -.78364 .01795 -.15046 -.13746 
1970 -.60353 .14903 -.13774 -.31334 
1971 -.96689 -.41015 .26255 -.57212 
1972 -.24185 -.19619 .10933 -.02191 
1973 .33527 .08805 -.21922 .08072 
1974 .97652 -.35559 .55831 .13108 
1975 .62886 -.43226 .01445 .18775 
1976 .02204 -.00247 -.00651 -.00557 
1977 *-1.33264 .14335 .81567 -.32892 
1978 .57170 .34150 .01636 .14916 
1979 .84796 -.07138 .06222 .42700 
1980 .29940 -.00715 .15638 .04857 
1981 -.77352 -.04494 .30292 .20356 

Standardized dffits value 
Standardized dfbeta for the intercept tenn 
Standardized dfbeta for January-February inflows 
Standardized dfbeta for March-April inflows 

*Items are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_S 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .09720 .34217 .57747 .52942 
1963 -.00850 -.01350 -.00582 .00189 
1964 .02174 .00212 -.03083 .01101 
1965 -.04517 -.17166 -.02042 -.07553 
1966 .04292 -.01475 -.04290 -.00074 
1967 .26585 .06285 -.16303 .05784 
1968 .18545 .02291 -.06777 .00315 
1969 -.33615 .34866 -.02500 .20134 
1970 -.10942 .29354 .04825 .05859 
1971 .40804 .16737 -.45117 .22942 
1972 .09354 -.01818 -.06977 -.00201 
1973 -.02493 .14767 .01763 .09590 
1974 .18367 -.64440 .57723 -.49152 
1975 .12228 -.11732 .15525 .15822 
1976 .00517 .00201 .01041 .00470 
1977 .20576 -.63525 .73382 *-1.26632 
1978 -.36315 .01624 -.23396 .07800 
1979 -.52738 .29108 -.46936 .17655 
1980 -.11124 -.01015 .07115 -.19381 
1981 -.09704 -.54637 -.20294 .13666 

Standardized dfbeta for May-June inflows 
Standardized dfbeta for July-August inflows 
Standardized dfbeta for September-October inflows 
Standardized dfbeta for November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2J (p + 1)/ n for a large data set. The 

cutoff used here is 1. 

97 



Graphics 

t:: 
u... 

2 

o 

-1 

u... -2 o 
"0 

I!l 
'0 en -3 
-g 
.ll! 

0 

0 

DFFIT vs. DFBET A 

Dependent Variable: Ln(Seatrout Harvest) 

<> 

'b <> 

<> 
00<> 

0 

0 0 
0 

1977 
<> 

1962 
<> 

<> <> <> 

00 -4~--------.---------.---------.---------,,--------. 
-.6 -.4 -.2 -.0 .2 .4 

2 

o 

-1 

t:: 
LL 
LL -2 o 
"0 

I!l 
:e -3 
t1l 
-g 
.ll! 

Standardized DFBETA Intercept 

1962 
o 

DFFIT vs. DFBETA 

Dependent Variable: Ln(Seatrout Harvest) 

o 
@ 

<> 0 0 o 0 

o 
o 

~ 
o 

o 
o 

1974 
o 

1977 
o 

00 4~ ____ -., ______ ., ______ ".-____ -. ______ .-____ -., ______ • 

-2.5 -2.0 -1.5 -1.0 -.5 0.0 .5 1.0 

Standardized DFBETA January·February Inflows 

98 



I::: 
U. 
U. 
0 
"0 

fa 
'E 
til 

"E 
.l!l 
CJl 

I::: 
u. 
U. 
0 
"0 

fa 
:e 
til 

"E 
.l!l 
CJl 

2 

0 

-I 0 

-2 

-3 

-4 

DFFIT vs. DFBETA 

Dependent Variable: Ln(Seatrout Harvest) 

0 0 
0 

0 
0 

1977 
0 

0 0 

~ 
0 

0 

00 

0 

0 

1962 
o 

-1.0 -.5 0.0 .5 1.0 1.5 

2 

0 

-I 

-2 

-3 

-4 

Standardized DFBETA March-April Inflows 

DFFIT vs. DFBETA 

Dependent Variable: Ln(Seatrout Harvest) 

0 
0 

0 0 

00 0 
0 0 

<>°0 <> 
0 

0 
0 

0 
1977 

0 

1962 
0 

-.6 -.4 -.2 -.0 .2 .4 .6 

Standardized DFBETA May-June Inflows 

99 



t:: 
u. 
U. 
Cl 
"0 

III 
~ 
'" "E 
j!! 
C/) 

t:: 
u. 
U. 
Cl 
"0 

III 
'E 
'" "E 
j!! 
C/) 

2 

I 
<> 

0' 

<> 
·1 1 1977 

<> 

·2 

-3 I 

-4 
-.8 -.6 

DFFIT vs. DFBETA 

Dependent Variable: Ln(Seatrout Harvest) 

<> 
<> <> 

<> <> <> <> <> 
% 
<> 

<> 
<> 

<> 

1962 
<> 

-.4 -.2 0.0 .2 .4 

Standardized DFBETA July·August Inflows 

2 

<> 
<> 

0' 

-1 1 <> 

-2 

-3 I 

-4 

-.6 -.4 

DFFIT Vs. DFBETA 

Dependent Variable: Ln(Seatrout Harvest) 

1974 
<> 

<> 
<> <> <> <> <> 

<><> <><> 
<> 

<> 
<> <> 

1977 
<> 

1962 
<> 

-.2 -.0 .2 .4 .6 .8 

Standardized DFBETA September-October Inflows 

100 



I:::: 
u-
U-
0 
"0 

I!l 
~ 
'" 'E 
.!!! 
UJ 

2 

0 

-1 
1977 

0 

-2 

-3 

-4 

-1.5 -1.0 

DFFIT vs. DFBETA 

Dependent Variable: Ln(Seatrout Harvest) 

o 

-.5 0.0 

00 
o 

1962 
o 

.5 1.0 

Standardized DFBETA November-December Inflows 

101 



Regression-Logged Harvest and Inflows 

ANOVA and Parameter Estimates 

Model Summarf,b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate Du rbin-Watson 
1 Ln(November-December 

Inflows), Ln(May-June 
Inflows), Ln(July-August 
Inflows), 
Ln(September-October .462 .213 -.150 .7676 
Inflows), Ln(March-April 
Inflows), 
Ln(JanuaJY-February 

c, 
Inflows) 

a. Dependent Variable: Ln(Seatrout Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), Ln(November-December Inflows), Ln(May-June Inflows), 
Ln(July-August Inflows), Ln(September-October Inflows), Ln(March-Aprillnflows), 
Ln(January-February Inflows) 

d. All requested variables entered. 

ANOV~ 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 2.077 6 .346 .588 .73fIJ 

Residual 7.660 13 .589 
Total 9.737 19 

a. Dependent Variable: Ln(Seatrout Harvest) 

b. Independent Variables: (Constant), 
Ln(November-December Inflows), Ln(May-June Inflows), 
Ln(July-August Inflows), Ln(September-October Inflows), 
Ln(March-April Inflows), Ln(January-February Inflows) 

1.377 
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Coefficients" 

Stan 
dardi 
zed 

Coeff 
Unstandardize icient 95% Confidence 
d Coefficients s Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 
1 (Constant) 4.654 4.831 .963 .353 -5.783 15.091 

Ln(January-February 
-.885 1.118 -.470 -.792 .442 -3.300 1.529 Inflows) 

Ln(March-April Inflows) .213 .626 .141 .341 .739 -1.139 1.566 
Ln(May-June Inflows) .199 .622 .131 .319 .755 -1.146 1.543 
Ln(July-August Inflows) -.256 .782 -.177 -.327 .749 -1.945 1.434 
Ln(September-October 

-.266 .451 -.215 -.591 .565 -1.240 .707 Inflows) 

Ln(November-December 
1.011 .713 .666 1.418 .180 -.529 2.550 Inflows) 

a. Dependent Variable: Ln(Seatrout Harvest) 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
1 Ln(January-February 

.172 5.821 Inflows) 

Ln(March-Aprii Inflows) .353 2.835 
Ln(May-June Inflows) .357 2.801 
Ln(July-August Inflows) .207 4.841 
Ln(September-October 

.456 2.193 Inflows) 

Ln(November-December 
.274 3.647 Inflows) 
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Collinearity DiagnosticS' 

Variance Proportions 

Condition Ln(January-February Ln(March-April 
Model Dimension Eigenvalue Index (Constant) Inflows) Inflows) 
1 1 6.984 1.000 .00 .00 .00 

2 9.020E-03 27.826 .00 .00 .03 
3 2. 966E-03 48.524 .14 .00 .00 
4 2. 173E-03 56.697 .00 .03 .09 
5 9. 164E-04 87.299 .53 .01 .00 
6 7. 542E-04 96.232 .16 .00 .87 
7 2. 920E-04 154.662 .17 .96 .01 

a. Dependent Variable: Ln(Seatrout Harvest) 

Collinearity Diagnosticl 

Variance Proportions 

Ln(May-June Ln(July-August Ln(September-October Ln(November-December 
Model Dimension Inflows) Inflows) Inflows) Inflows) 
1 1 .00 .00 .00 .00 

2 .03 .00 .12 .02 
3 .00 .19 .04 .03 
4 .00 .04 .63 .09 

5 .52 .08 .01 .19 
6 .45 .01 .10 .19 
7 .00 .67 .10 .47 

a. Dependent Variable: Ln(Seatrout Harvest) 
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Residuals Diagnostics 

Summary Information 

Residuals Statistics" 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
Value 4.1263 5.5212 4.9286 .3307 20 

Std. 
Predicted -2.426 1.792 .000 1.000 20 
Value 

Standard 
Error of 
Predicted .2898 .5848 .4482 7.523E-02 20 

Value 

Adjusted 
Predicted 3.8172 6.0355 4.9236 .4927 20 
Value 

Residual -1.7467 .8537 2.354E-15 .6349 20 
Std. 
Residual -2.276 1.112 .000 .827 20 

Stud. 
Residual -2.771 1.277 .001 1.003 20 

Deleted 
Residual -2.5901 1.1259 5.043E-03 .9407 20 

Stud. 
Deleted -4.161 1.312 -.073 1.231 20 
Residual 

Mahal. 
1.757 10.078 Distance 5.700 2.212 20 

Cook's 
Distance .000 .530 .067 .116 20 

Centered 
Leverage .092 .530 .300 .116 20 
Value 

a. Dependent Variable: Ln(Seatrout Harvest) 
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Case Values for Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR 12 
1962 4.57996 -1.74675 -2.59013 5.42335 -1.05444 -2.27560 -2.77104 *-4.16125 
1963 4.79802 .16412 .22608 4.73607 -.39495 .21381 .25094 .24169 
1964 5.09525 .08034 .13755 5.03804 .50393 .10466 .13695 .13167 
1965 5.20364 .42037 .87501 4.74901 .83175 .54765 .79012 .77803 
1966 5.10966 -.02391 -.03455 5.12029 .54751 -.03116 -.03745 -.03598 
1967 5.12124 .51498 .76162 4.87460 .58253 .67090 .81589 .80475 
1968 4.91788 .24233 .34352 4.81668 -.03249 .31570 .37588 .36311 
1969 4.90459 -.88461 -1.13847 5.15845 -.07267 -1.15244 -1.30738 -1.34782 
1970 5.04918 -.55830 -.80924 5.30012 .36460 -.72733 -.87566 -.86728 
1971 4.97546 -.64604 -1.08393 5.41335 .14166 -.84164 -1.09018 -1.09885 
1972 5.18607 -.33092 -.43407 5.28922 .77860 -.43111 -.49375 -.47889 
1973 5.04630 .73382 .85577 4.92436 .35590 .95600 1.03238 1.03522 
1974 4.86949 .73961 1.05915 4.54996 -.17882 .96354 1.15305 1.16922 
1975 5.12915 .26902 .44848 4.94968 .60644 .35047 .45251 .43822 
1976 5.06430 .13695 .19249 5.00877 .41035 .17842 .21152 .20357 
1977 5.52122 -.61668 -1.13093 6.03547 1.79217 -.80340 -1.08797 -1.09639 
1978 4.98757 .85365 1.12591 4.71531 .17828 1.11211 1.27720 1.31218 
1979 4.70517 .09967 .23756 4.56728 -.67577 .12985 .20047 .19290 
1980 4.18195 .32450 .52211 3.98434 -2.25812 .42275 .53624 .52100 
1981 4.12630 .22784 .53692 3.81722 -2.42643 .29683 .45566 .44132 

Predicted value of the natural log of harvest 
Ordinary residual; observed log harvest minus predicted log harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADLI Adjusted predicted value; predicted value of the log of harvest when the 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

model is fitted without that observation 
Z-score of the predicted value of the log of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 
2This is flagged if it exceeds tn-p-2 .• = t I 2.0.01 = 2.681. 
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Residual Plot 

Dependent Variable: Ln(Seatrout Harvest) 
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Residual Plot 

Dependent Variable: Ln(Seatrout Harvest) 
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Prediction Intervals for the Natural Log of Seatrout Harvest 

LGSTROUT 
LICC! 

VICC! 

YEAR LGSTROUT LICll VICI 1 
1962 2.83 1.91779 7.24213 
1963 4.96 2.18814 7.40791 
1964 5.18 2.34387 7.84663 
1965 5.62 2.35335 8.05394 
1966 5.09 2.46548 7.75383 
1967 5.64 2.46085 7.78163 
1968 5.16 2.28705 7.54870 
1969 4.02 2.34755 7.46163 
1970 4.49 2.40263 7.69572 
1971 4.33 2.23573 7.71520 
1972 4.86 2.61376 7.75838 
1973 5.78 2.57483 7.51777 
1974 5.61 2.23145 7.50753 
1975 5.40 2.39315 7.86514 
1976 5.20 2.43964 7.68897 
1977 4.90 2.73242 8.31001 
1978 5.84 2.41092 7.56422 
1979 4.80 1.79836 7.61198 
1980 4.51 1.46721 6.89669 
1981 4.35 1.22390 7.02870 

Natural log of seatrout harvest 
Lower limit for 99% prediction interval for the natural log of seatrout 

harvest 
Upper limit for 99% prediction interval for the natural log of seatrout 

harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV I' MAHA PV1 COOK PV3 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1962 5.23669 .52965 
1963 4.25703 .00340 
1964 6.95291 .00191 
1965 8.92203 .09645 
1966 4.89722 .00009 
1967 5.20293 .04555 
1968 4.64695 .00843 
1969 3.28664 .07007 
1970 4.94185 .04924 
1971 6.72566 .11508 
1972 3.56496 .01086 
1973 1.75740 .02530 
1974 4.78215 .08206 
1975 6.65295 .01951 
1976 4.53192 .00259 
1977 7.68955 .14101 
1978 3.64440 .07432 
1979 10.07832 .00794 
1980 6.24115 .02502 
1981 9.98730 .04024 

Mahalanobis distance 
Cook's distance 
Leverage value 

.27562 .6311 

.22405 .7497 

.36594 .4338 

.46958 .2583 

.25775 .6725 

.27384 .6352 

.24458 .7030 

.17298 .8573 

.26010 .6671 

.35398 .4580 

.18763 .8283 

.09249 .9720 

.25169 .6865 

.35016 .4659 

.23852 .7169 

.40471 .3608 

.19181 .8197 
*.53044 .1842 

.32848 .5119 
*.52565 .1893 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

IThis is flagged if it exceeds (2p + I)/n or 0.5, whichever is smaller. 

.2026 

.0000 

.0000 

.0023 

.0000 

.0002 

.0000 

.0008 

.0003 

.0040 

.0000 

.0000 

.0014 

.0000 

.0000 

.0074 

.0010 

.0000 

.0000 

.0001 

2MAHA_PV = I - F(MAH_I), where F is the CDF of a Chi-squared random variable with p + I degrees of 
freedom. Small values indicate a problem. 

3COOK_PV = F(COO_I), where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. VaJues in between are inconclusive. 

115 



SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 *-2.89149 .05285 *-1.12569 *1.37247 
1963 .14850 .01108 .05159 -.06044 
1964 .11111 .07742 -.03357 -.01563 
1965 .80912 .11112 .45066 -.05032 
1966 -.02399 -.00458 -.00244 .00929 
1967 .55693 .20959 -.20707 -.37661 
1968 .23465 .03522 -.04735 -.11912 
1969 -.72202 .10480 -.20274 -.09385 
1970 -.58145 .22942 -.20391 -.26805 
1971 -.90467 -.24994 .25015 -.36587 
1972 -.26736 -.15386 .16019 -.03317 
1973 .42200 .02890 -.30924 .05351 
1974 .76852 -.57473 .39297 .18281 
1975 .35792 -.30270 .02408 .11942 
1976 .12964 -.04290 -.03033 -.04697 
1977 *-1.00120 .21564 .62791 -.32231 
1978 .74104 .24780 .00890 .34372 
1979 .22689 -.00155 .01484 .12004 
1980 .40657 -.03500 .22958 .07218 
1981 .51401 .10107 -.07271 -.19876 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for logged January-February inflows 
Standardized dfbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .17511 -.24007 .01970 .55614 
1963 -.01787 -.00930 .00580 -.01441 
1964 -.03282 .01275 .02812 -.00213 
1965 .04888 -.61891 .07386 -.25046 
1966 -.00795 .00036 .01538 -.00263 
1967 .31259 .19581 -.20344 .11986 
1968 .13673 .06866 -.08013 .00581 
1969 -.26755 .32754 -.09381 .28275 
1970 -.09549 .32527 .05109 .08210 
1971 .15325 .06639 -.40120 .18356 
1972 .07716 -.07142 -.03191 -.06999 
1973 .03049 .21571 .00815 .18425 
1974 .18420 -.50191 .41289 -.16576 
1975 .08174 -.10805 .09820 .11644 
1976 .05905 .00936 .04950 .04004 
1977 .11865 -.38065 .41139 -.91910 
1978 -.58966 .10800 -.40659 .13857 
1979 -.16632 .07145 -.14314 .04051 
1980 -.16395 -.03258 .11297 -.28228 
1981 .09263 .23959 .22104 -.25312 

Standardized dfbeta for logged May-June inflows 
Standardized dfbeta for logged July-August inflows 
Standardized dfbeta for logged September-October inflows 
Standardized dfbeta for logged November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~ (p + 1)/ n for a large data set. The 

cutoff used here is I. 
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Examining Subsets of the Data 

Logged Inflows: 1977 Omitted 

N ~ 19 Regression Models for Dependent Variable: SEATROUT 

Rsq 
In 

Adj 
Rsq 

C(p) AIC 

1 0.0670 0.0121 0.748 174.7 
1 0.0465 -.0096 1.094 175.1 
1 0.0287 -.0285 1.395 175.5 
1 0.0142 -.0438 1.639 175.8 

2 0.1875 0.0860 0.714 
2 0.1646 0.0601 1.101 
2 0.1318 0.0233 1.654 
2 0.0875 -.0265 2.402 

3 0.2575 0.1090 
3 0.2132 0.0558 
3 0.2073 0.0487 
3 0.2041 0.0450 

1.533 
2.281 
2.381 
2.433 

174.1 
174.6 
175.3 
176.3 

174.4 
175.5 
175.6 
175.7 

4 0.2875 0.0839 3.027 175.6 

4 0.2781 0.0719 3.184 175.8 

4 0.2612 0.0501 3.470 176.3 

4 0.2263 0.0053 4.059 177.2 

5 0.2890 0.0156 5.000 177.5 

5 0.2875 0.0134 5.027 177.6 

5 0.2782 0.0006 5.183 177.8 

5 0.2281 -.0687 6.028 179.1 

6 0.2891 -.0664 7.000 179.5 

OBS _MODEL 

MSE SBC Variables in Model 

8918 176.6 LGJAINFL 
9114 177.0 LGNDINFL 
9285 177.4 LGMAINFL 
9423 177.6 LGJFINFL 

8252 
8485 
8817 
9267 

8044 
8524 
8588 
8622 

176.9 LGJFINFL LGNDINFL 
177.4 LGJAINFL LGNDINFL 
178.2 LGSOINFL LGNDINFL 
179.1 LGJFINFL LGJAINFL 

178.1 LGJFINFL LGSOINFL LGNDINFL 
179.2 LGJFINFL LGMJINFL LGNDINFL 
179.4 LGJAINFL LGSOINFL LGNDINFL 
179.5 LGJFINFL LGMAINFL LGNDINFL 

8271 180.3 LGJFINFL LGMAINFL LGSDINFL 
LGNDINFL 

8379 180.6 LGJFINFL LGMJINFL LGSOINFL 
LGNDINFL 

8576 181.0 LGJFINFL LGJAINFL LGSOINFL 
LGNDINFL 

8980 181.9 LGMAINFL LGJAINFL LGSOINFL 
LGNDINFL 

8887 183.2 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

8906 183.3 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

9022 183.5 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

9648 184.8 LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

9627 186.2 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

INTERCEP LGJFINFL LGMAINFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

SEATROUT 94.4362 
SEATROUT 95.4683 
SEATROUT 96.3569 
SEATROUT 97.0726 
SEATROUT 90.8385 
SEATROUT 92.1132 
SEATROUT 93.9006 
SEATROUT 96.2674 
SEATROUT 89.6873 
SEATROUT 92.3253 
SEATROUT 92.6711 
SEATROUT 92.8531 
SEATROUT 90.9426 
SEATROUT 91.5357 
SEATROUT 92.6043 
SEATROUT 94.7643 

488.117 
-151.575 

415.939 
384.514 
252.424 
125.916 

-126.659 
292.627 
253.513 

39.531 
97.197 
53.451 

-16.987 
62.079 

266.575 
-149.667 

-29.077 
-127.732 

57.647 
-120.922 
-166.294 

-160.231 
-164.406 
-155.826 
-156.109 

-33.2764 

32.5266 
44.2380 

37.0709 
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OES LGMJINFL LGJAINFL LGSOINFL LGNDINFL SEATROUT _IN __ P __ EDF_ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

38.5935 

-48.6243 

-67.9461 
-64.6004 

-83.9192 
-58.6664 

-56.4299 -47.4811 

-64.8409 

10 
11 
12 
13 
14 
15 
16 

34.6967 -56.6450 

OES _MSE 

1 8918.20 
2 9114.19 
3 9284.65 
4 9423.09 
5 8251. 63 
6 8484.84 
7 8817.33 
8 9267.42 
9 8043.81 

10 8523.95 
11 8587.93 
12 8621.70 
13 8270.55 
14 8378.78 
15 8575.56 
16 8980.27 

OES _MODEL 

24.5938 -64.4008 
-80.2196 -47.2263 

0.06702 
0.04651 
0.02868 
0.01420 
0.18753 
0.16457 
0.l3183 
0.08751 
0.25749 
0.21317 
0.20727 
0.20415 
0.28746 
0.27813 
0.26118 
0.22631 

0.01214 
-0.00957 
-0.02846 
-0.04379 

0.08597 
0.06014 
0.02331 

-0.02655 
0.10899 
0.05581 
0.04872 
0.04498 
0.08388 
0.07189 
0.05009 
0.00526 

45.178 

121.565 
68.883 

103.361 

170.331 
149.941 
107.630 
149.523 
213.488 
194.162 
187.958 
125.414 

0.74778 
1.09387 
1.39486 
1. 63932 
0.71365 
1.10123 
1.65380 
2.40182 
l. 53275 
2.28084 
2.38052 
2.43314 
3.02696 
3.18434 
3.47049 
4.05903 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

174.708 
175.121 
175.473 
175.754 
174.080 
174.610 
175.340 
176.286 
174.369 
175.471 
175.6l3 
175.687 
175.586 
175.833 
176.275 
177.151 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

176.597 
177.010 
177.362 
177.643 
176.913 
177.443 
178.173 
179.119 
178.147 
179.248 
179.391 
179.465 
180.309 
180.556 
180.997 
181. 873 

17 
17 
17 
17 
16 
16 
16 
16 
15 
15 
15 
15 
14 
14 
14 
14 

INTERCEP LGJFINFL LGMAINFL 

17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

PARMS SEATROUT 94.2705 
PARMS SEAT ROUT 94.3738 
FARMS SEATROUT 94.9855 
PARMS SEATROUT 98.2255 
PARMS SEATROUT 98.1191 

-33.176 -168.526 35.3830 
-13.053 -167.132 43.7871 

68.960 -160.660 
-174.190 28.1731 

-36.075 -166.797 35.5197 

OES LGMJINFL LGJAINFL 

17 12.7479 
18 2.2155 
19 33.8333 3.9858 
20 13.9935 -84.0098 
21 12.9807 -1.4659 

178886.92 
18 8906.41 
19 9022.25 
20 9648.25 
21 9627.35 

0.28904 
0.28749 
0.27822 
0.22814 
0.28906 

LGSOINFL 

-62.8623 
-65.2945 
-57.6246 
-44.2808 
-62.5260 

0.01560 
0.01344 
0.0006] 

-0,06873 
-0.06642 

LGNDINFL SEATROUT 

213 .605 
214.636 
196.425 
123.679 
2l2.848 

5.00019 
5.02650 
5.18292 
6.02822 
7.00000 

-1 
-1 
-1 
-1 
-1 

177.544 
177.586 
177.831 
179.106 
179.544 

5 6 
5 6 
5 6 
5 6 
6 7 

SEC 

183.211 
183.252 
183.498 
184.772 
186.155 

13 
13 
13 
l3 
12 

123 



Logged Harvest: 1962 and 1977 Omitted 

N 18 Regression Models for Dependent Variable: LGSTROUT 

Rsq Adj 
Rsq 

C(p) AIC MSE SBC Variables in Model 
In 

1 0.1930 0.1426 
1 0.l493 0.0962 
1 0.0598 0.0010 
1 0.0554 -.0036 

2 0.3175 0.2266 
2 0.2793 0.1832 
2 0.2598 0.1611 
2 0.2495 0.1494 

0.930 -22.56 0.2572 -20.78 MA_INFL 
1.737 -21.61 0.2712 -19.83 ND_INFL 
3.395 -19.81 0.2997 -18.03 MJ_INFL 
3.474 -19.73 0.3011 -17.95 JA_INFL 

0.625 -23.58 0.2320 -20.91 MA_INFL ND_INFL 
1.333 -22.60 0.2450 -19.92 SO_INFL ND_INFL 
1.693 -22.12 0.2517 -19.44 JA_INFL ND_INFL 
1.884 -21.87 0.2552 -19.19 JF INFL MA_INFL 

3 0.4003 0.2718 
3 0.3402 0.1988 
3 0.3347 0.1922 
3 0.3232 0.1782 

1.094 -23.90 0.2185 -20.34 MA_INFL SO_INFL ND_INFL 
2.207 -22.18 0.2404 -18.62 JF_INFL SO_INFL ND_INFL 
2.307 -22.04 0.2424 -18.47 MA_INFL JA_INFL ND_INFL 
2.521 -21.73 0.2466 -18.16 JF INFL MA_INFL ND INFL 

4 0.4028 0.2191 3.048 -21.98 0.2343 -17.53 JF_INFL MA_INFL SO_INFL 

4 0.4025 0.2187 3.054 -21.97 0.2344 -17.52 MA_INFL MJ_INFL SO_INFL 

4 0.4007 0.2163 3.087 -21.92 0.2351 -17.46 MA_INFL JA_INFL SO INFL 

4 0.3526 0.1533 3.978 -20.52 0.2540 -16.07 JF_INFL MJ_INFL SO_INFL 

5 0.4051 0.1572 5.006 -20.05 0.2528 -14.71 JF_INFL MA_INFL MJ_INFL 

5 0.4036 0.1552 5.033 -20.00 0.2535 -14.66 JF INFL MA_INFL JA_INFL 

5 0.4033 0.1546 5.039 -19.99 0.2536 -14.65 MA_INFL MJ_INFL JA_INFL 

5 0.3542 0.0851 5.948 -18.57 0.2745 -13.23 JF INFL MJ_INFL JA_INFL 

6 0.4054 0.0811 7.000 -18.06 0.2757 -11.82 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

OBS MODEL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
l4 MODELl 
15 MODELl 
16 MODELl 

TYPE_ DEPVAR_ RMSE 

PARMS LGSTROUT 0.50719 
PARMS LGSTROUT 0.52073 
PARMS LGSTROUT 0.54746 
PARMS LGSTROUT 0.54871 
PARMS LGSTROUT 0.48171 
PARMS LGSTROUT 0.49502 
PARMS LGSTROUT 0.50167 
PARMS LGSTROUT 0.50515 
PARMS LGSTROUT 0.46739 
PARMS LGSTROUT 0.49027 
PARMS LGSTROUT 0.49229 
PARMS LGSTROUT 0.49655 
PARMS LGSTROUT 0.48403 
PARMS LGSTROUT 0.48416 
PARMS LGSTROUT 0.48488 
PARMS LGSTROUT 0.50399 

INTERCEP 

5.61859 
4.63616 
5.36160 
5.31245 
5.20620 
4.65154 
4.93877 
5.35894 
5.l4119 
4.91373 
5.23076 
5.22581 
5.15528 
5.11943 
5.14705 
5.01898 

-.00030213 

-.00028295 

0.00022443 -.00036696 
-.00024447 

-.00031433 
-.00022465 

-.00011844 -.00024328 
-.00007909 -.00021857 

-.00027519 
-.00023615 

-.00024909 
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OBS 

1 
2 
3 -.00012661 
4 -.00034312 
5 
6 -.00057048 
7 -.00049748 
8 
9 -.00046378 

-.00049725 10 
11 
12 
13 

-.00023348 

-.00045666 
-.00046064 14 0.00003324 

15 -.00003779 -.00045032 
16 -.00006374 

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

OBS 

17 
18 
19 
20 
21 

16 
16 
16 
16 
15 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
13 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

0.25724 
0.27116 
0.29971 
0.30109 
0.23204 
0.24504 
0.25167 
0.25518 
0.21846 
0.24037 
0.24235 
0.24656 
0.23428 
0.23441 
0.23511 
0.25401 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

17 0.00003398 

-.00049277 

0.19299 
0.14933 
0.05976 
0.05545 
0.31755 
0.27931 
0.25982 
0.24950 
0.40034 
0.340l9 
0.33474 
0.32319 
0.40284 
0.40251 
0.40072 
0.35256 

LGSTROUT 
LGSTROUT 
LGSTROUT 
LGSTROUT 
LGSTROUT 

0.14255 
0.09617 
0.00100 

-0.00359 
0.22655 
0.18322 
0.16113 
0.14943 
0.27184 
0.19880 
0.19219 
0.17816 
0.21909 
0.21866 
0.21633 
0.15334 

0.50283 
0.50345 
0.50360 
0.52391 
0.52506 

-.00045331 
18 0.00008482 
19 0.00003667 -.00005469 
20 -.00006905 0.00012289 
21 0.00003089 0.00005413 

-.00048212 
-.00044083 
-.00052967 
-.00046986 

17 12 
18 12 
19 12 
20 12 
21 11 

0.25284 
0.25346 
0.25362 
0.27449 
0.27568 

0.40510 
0.40365 
0.40328 
0.35417 
0.40541 

0.15722 
0.15516 
0.15465 
0.08508 
0.08109 

.00031699 

.00029041 

.00075064 

.00038088 

.00064657 

.00090452 

.00032587 

.00037309 

.00069631 

.00064196 

.00064197 

.00085635 

0.92982 
1. 73745 
3.39452 
3.47435 
0.62544 
1. 33288 
1.69334 
1.88435 
1.09378 
2.20656 
2.30731 
2.52108 
3.04761 
3.05370 
3.08674 
3.97779 

INTERCEP 

5.13332 
5.15152 
5.12567 
5.02004 
5.13291 

LGSTROUT 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

-22.5592 
-21.6109 
-19.8089 
-19.7264 
-23.5768 
-22.5955 
-22.1153 
-21.8659 
-23.9047 
-22.1841 
-22.0362 
-21.7262 
-21.9798 
-21.9699 
-21.9162 
-20.5247 

JF_INFL 

-.00008061 
-.00013181 

-.00032224 
-.00011412 

ND_INFL LGSTROUT 

.00069256 -1 

.00073978 -1 

.00063483 -1 

.0009l727 -1 

.00072064 -1 

5.00575 
5.03264 
5.03937 
5.94785 
7.00000 

-20.0481 
-20.0042 
-19.9932 
-18.5697 
-18.0575 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

-20.7784 
-19.8301 
-18.0281 
-17.9457 
-20.9057 
-19.9243 
-19.4442 
-19.1948 
-20.3432 
-18.6227 
-18.4747 
-18.1647 
-17.5279 
-17.5180 
-17.4643 
-16.0728 

-.00024947 
-.00021998 
-.00026631 

-.00024756 

5 6 
5 6 
5 6 
5 6 
6 7 

-14.7059 
-14.6620 
-14.6510 
-13.2275 
-11.8249 
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Logged Inflows 
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All Variables Logged: 1962 Omitted 

N 19 Regression Models for Dependent Variable: LGSTROUT 

Rsq 
In 

Adj 
Rsq 

1 0.1867 0.1389 
1 0.1612 0.1118 
1 0.0560 0.0005 
1 0.0410 -.0155 

2 0.3100 0.2238 
2 0.3032 0.2161 
2 0.2770 0.1866 
2 0.2634 0.17l3 

C(p) AIC MSE SBC Variables in Model 

0.911 -24.84 0.2450 -22.95 LGNDINFL 
1.410 -24.25 0.2527 -22.36 LGMAINFL 
3.468 -22.01 0.2843 -20.12 LGMJINFL 
3.762 -21.71 0.2889 -19.82 LGJAINFL 

0.499 -25.96 0.2208 -23.13 LGMAINFL LGNDINFL 
0.632 -25.78 0.2230 -22.94 LGJAINFL LGNDINFL 
1.145 -25.07 0.2314 -22.24 LGSOINFL LGNDINFL 
1.411 -24.72 0.2358 -21.89 LGJFINFL LGNDINFL 

3 0.3759 0.2511 1.209 -25.87 0.2130 -22.09 LGMAINFL LGSOINFL LGNDINFL 
3 0.3501 0.2201 1.714 -25.10 0.2218 -21.32 LGJAINFL LGSOINFL LGNDINFL 
3 0.3347 0.2017 2.015 -24.66 0.2271 -20.88 LGJFINFL LGSOINFL LGNDINFL 
3 0.3288 0.1945 2.131 -24.49 0.2291 -20.71 LGMAINFL LGJAINFL LGNDINFL 

4 0.3816 0.2050 3.097 -24.05 0.2262 -19.32 LGMAINFL LGJAINFL LGSOINFL 
LGNDINFL 

4 0.3802 0.2032 3.125 -24.00 0.2267 -19.28 LGJFINFL LGMAINFL LGSOINFL 
LGNDINFL 

4 0.3776 0.1997 3.177 -23.92 0.2277 -19.20 LGMAINFL LGMJINFL LGSOINFL 
LGNDINFL 

4 0.3522 0.1671 3.674 -23.16 0.2369 -18.44 LGMJINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.3862 0.1501 5.008 -22.19 0.2418 -16.52 LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.3838 0.1468 5.055 -22.11 0.2427 -16.44 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

5 0.3819 0.1442 5.092 -22.05 0.2435 -16.39 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.3528 0.1039 5.662 -21.18 0.2549 -15.51 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

6 0.3866 0.0799 7.000 -20.20 0.2617 -13.59 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

OBS _MODEL INTERCEP LGJFINFL LGMAINFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
l4 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LGSTROUT 0.49495 
LGSTROUT 0.50266 
LGSTROUT 0.53324 
LGSTROUT 0.53747 
LGSTROUT 0.46992 
LGSTROUT 0.47224 
LGSTROUT 0.48104 
LGSTROUT 0.48555 
LGSTROUT 0.46156 
LGSTROUT 0.47101 
LGSTROUT 0.47655 
LGSTROUT 0.47868 
LGSTROUT 0.47557 
LGSTROUT 0.47611 
LGSTROUT 0.47714 
LGSTROUT 0.48677 

1. 52290 
8.45760 
7.06248 
6.45620 
4.88878 
3.18330 
1.87175 
3.53408 -0.52471 
4.86526 
3.15029 
3.59614 -0.45930 
4.55949 
4.67979 
4.98736 -0.15604 
4.75034 
3.5l445 

-0.45839 

-0.40401 

-0.36509 

-0.25408 
-0.28277 
-0.30854 
-0.42088 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LGSTROUT 

1 
2 

-0.26213 
4 -0.21637 
5 
6 -0.38102 
7 -0.36337 
8 
9 -0.31324 

10 -0.31351 -0.27206 
11 -0.32581 
12 -0.21108 
13 -0.12003 -0.28959 
14 -0.30825 
15 0.06955 -0.30379 
16 -0.06796 -0.26568 -0.28775 

1 0.24498 
2 0.25266 

0.28434 
4 0.28887 
5 0.22082 
6 0.22301 
7 0.23140 
8 0.23575 
9 0.21303 

10 0.22185 
11 0.22710 
12 0.22914 
13 0.22617 
14 0.22668 
15 0.22766 
16 0.23695 

0.18669 
0.16118 
0.05600 
0.04096 
0.31001 
0.30318 
0.27696 
0.26335 
0.37595 
0.35012 
0.33473 
0.32878 
0.38164 
0.38024 
0.37756 
0.35217 

0.13885 
0.11183 
0.00047 

-0.01545 
0.22377 
0.21608 
0.18658 
0.17127 
0.25114 
0.22015 
0.20168 
0.19454 
0.20497 
0.20317 
0.19972 
0.16707 

0.49478 

0.44513 
0.61232 
0.79151 
0.75692 
0.70571 
0.81367 
0.99030 
0.52868 
0.73354 
0.78654 
0.69588 
0.80708 

0.91113 
1.41033 
3.46793 
3.76211 
0.49852 
0.63226 
1.14519 
1.41141 
1.20862 
1.71383 
2.01495 
2.13141 
3.09726 
3.12464 
3.17709 
3.67388 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

INTERCEP 

17 MODELl PARMS LGSTROUT 0.49169 
18 MODELl PARMS LGSTROUT 0.49267 
19 MODELl PARMS LGSTROUT 0.49342 
20 MODELl PARMS LGSTROUT 0.50490 
21 MODELl PARMS LGSTROUT 0.51161 

4.41977 
4.84096 
4.76452 
3.64355 
4.51974 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

-24.8385 
-24.2516 
-22.0072 
-21.7069 
-25.9629 
-25.7756 
-25.0738 
-24.7195 
-25.8712 
-25.1008 
-24.6560 
-24.4868 
-24.0453 
-24.0023 
-23.9203 
-23.1606 

LGJFINFL 

-0.1949l 
-0.05557 
-0.08584 
-0.06828 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

17 
17 
17 
17 
16 
16 
16 
16 
15 
15 
15 
15 
l4 
14 
14 
14 

-22.9496 
-22.3627 
-20.1183 
-19.8181 
-23.1296 
-22.9422 
-22.2405 
-21.8862 
-22.0934 
-21. 3230 
-20.8783 
-20.7090 
-19.3231 
-19.2801 
-19.1981 
-18.4384 

LGMAINFL 

-0.35716 
-0.38028 
-0.28094 

-0.35609 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LGSTROUT EDF 

17 0.12361 
18 0.10701 
19 
20 -0.06476 
21 0.12557 

17 0.24176 
18 0.24272 
19 0.24346 
20 0.25493 
21 0.26174 

-0.15613 -0.26567 
-0.29246 

-0.09334 -0.29307 
-0.22476 -0.29256 
-0.12390 -0.26957 

0.38622 
0.38379 
0.38190 
0.35279 
0.38661 

0.15015 
0.14679 
0.14417 
0.10387 
0.07992 

0.72444 
0.79155 
0.75614 
0.84149 
0.75206 

5.00774 
5.05521 
5.09212 
5.66163 
7.00000 

-1 
-1 
-1 
-1 
-1 

5 6 13 
13 
13 
13 
12 

5 6 
5 6 
5 6 
6 7 

-22.1864 -16.5198 
-22.1115 -16.4448 
-22.0534 -16.3867 
-21.1789 -15.5123 
-20.1987 -13.5876 
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All Variables Logged: 1962 and 1977 Omitted 

N 18 Regression Models for Dependent Variable: LGSTROUT 

Rsq 
In 

Adj 
Rsq 

1 0.2460 0.1988 
1 0.1585 0.1059 
1 0.0554 -.0037 
1 0.0389 -.0212 

2 0.3808 0.2983 
2 0.3640 0.2792 
2 0.3638 0.2790 
2 0.3464 0.2593 

3 0.4801 0.3687 
3 0.4472 0.3287 
3 0.4444 0.3253 
3 0.4200 0.2957 

C(p) AlC MSE SBC Variables in Model 

2.239 -23.78 0.2404 -22.00 LGNDlNFL 
4.124 -21.81 0.2682 -20.02 LGMAlNFL 
6.344 -19.72 0.3011 -17.94 LGMJINFL 
6.699 -19.41 0.3064 -17.63 LGJAINFL 

1.335 -25.33 0.2105 -22.66 LGSOlNFL LGNDINFL 
1.697 -24.85 0.2162 -22.18 LGJFINFL LGNDINFL 
1.701 -24.84 0.2163 -22.17 LGJAINFL LGNDINFL 
2.076 -24.36 0.2222 -21.68 LGMAINFL LGNDINFL 

1.198 -26.47 0.1894 -22.91 LGJFINFL LGSOINFL LGNDINFL 
1.906 -25.37 0.2014 -21.81 LGMAINFL LGSOINFL LGNDINFL 
1.966 -25.28 0.2024 -21.72 LGJAINFL LGSOINFL LGNDlNFL 
2.491 -24.50 0.2113 -20.94 LGMJINFL LGSOINFL LGNDINFL 

4 0.4843 0.3257 3.106 -24.62 0.2023 -20.17 LGJFINFL LGMAINFL LGSOINFL 
LGNDINFL 

4 0.4815 0.3220 3.166 -24.52 0.2034 -20.07 LGJFlNFL LGJAINFL LGSOINFL 
LGNDINFL 

4 0.4801 0.3201 3.197 -24.47 0.2040 -20.02 LGJFINFL LGMJINFL LGSOINFL 
LGNDINFL 

4 0.4578 0.2910 3.676 -23.72 0.2127 -19.27 LGMAINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.4881 0.2747 5.026 -22.75 0.2176 -17.41 LGJFlNFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.4865 0.2726 5.059 -22.70 0.2182 -17.35 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

5 0.4818 0.2659 5.160 -22.53 0.2202 -17.19 LGJFINFL LGMJINFL LGJAlNFL 
LGSOINFL LGNDINFL 

5 0.4591 0.2337 5.650 -21.76 0.2299 -16.42 LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDlNFL 

6 0.4892 0.2106 7.000 -20.79 0.2368 -14.56 LGJFINFL LGMAINFL LGMJINFL 
LGJAlNFL LGSOINFL LGNDINFL 

OBS _MODEL INTERCEP LGJFINFL LGMAINFL 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
l3 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LGSTROUT 0.49026 
LGSTROUT 0.51793 
LGSTROUT 0.54874 
LGSTROUT 0.55351 
LGSTROUT 0.45883 
LGSTROUT 0.46502 
LGSTROUT 0.46509 
LGSTROUT 0.47140 
LGSTROUT 0.43521 
LGSTROUT 0.44877 
LGSTROUT 0.44991 
LGSTROUT 0.45967 
LGSTROUT 0.44979 
LGSTROUT 0.45101 
LGSTROUT 0.45164 
LGSTROUT 0.46120 

0.70460 
8.44028 
7.05477 
6.42996 
0.86200 
2.99931 
2.36551 
3.93624 
2.96186 
3.50861 
2.09954 
2.70467 
3.47225 
3.02422 
2.98347 
3.20218 

-0.45566 

-0.66747 

-0.36838 
-0.6l397 

-0.30389 

-0.50150 -0.10277 
-0.7397l 
-0.60893 

-0.18855 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LGSTROUT 

1 
2 
3 -0.26025 
4 -0.21158 
5 
6 
7 
8 

-0.38248 

-0.45510 

9 -0.42354 
10 -0.39930 
11 -0.29209 -0.36582 
12 -0.21969 -0.45760 
13 -0.41045 
14 0.08678 -0.44360 
15 -0.00463 -0.42385 
16 -0.16477 -0.37011 

1 0.24036 
2 0.26825 
3 0.30111 
4 0.30637 
5 0.21052 
6 0.21624 
7 0.21631 
8 0.22222 
9 0.18941 

10 0.20139 
11 0.20241 
12 0.21129 
13 0.20231 
14 0.20341 
15 0.20398 
16 0.21270 

OBS _MODEL 

0.24597 
0.15847 
0.05537 
0.03888 
0.38083 
0.36402 
0.36381 
0.34644 
0.48007 
0.44718 
0.44437 
0.42000 
0.48433 
0.48152 
0.48008 
0.45784 

0.19884 
0.10587 

-0.00367 
-0.02119 

0.29828 
0.27923 
0.27899 
0.25930 
0.36866 
0.32872 
0.32531 
0.29572 
0.32566 
0.32199 
0.32011 
0.29102 

0.61459 

1.02715 
0.98666 
0.73343 
0.54551 
1. 34079 
0.91958 
1.03698 
1.00866 
1.24696 
1.40210 
1. 33782 
0.96596 

2.23932 
4.12386 
6.34430 
6.69941 
1.33478 
1.69684 
1.70137 
2.07559 
1.19752 
1.90596 
1.96637 
2.49122 
3.10582 
3.16637 
3.19729 
3.67635 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

INTERCEP 

17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

PARMS LGSTROUT 0.46646 
PARMS LGSTROUT 0.46716 
PARMS LGSTROUT 0.46929 
PARMS LGSTROUT 0.47948 
PARMS LGSTROUT 0.48664 

3.73145 
3.36622 
3.15931 
3.08851 
3.61932 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

-23.7815 
-21.8052 
-19.7249 
-19.4134 
-25.3285 
-24.8463 
-24.8404 
-24.3554 
-26.4728 
-25.3686 
-25.2775 
-24.5048 
-24.6209 
-24.5230 
-24.4732 
-23.7191 

LGJFINFL 

-0.67955 
-0.52998 
-0.73242 

-0.67910 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

SBC 

16 
16 
16 
16 
15 
15 
15 
15 
14 
14 
14 
14 
l3 
13 
13 
13 

-22.0007 
-20.0244 
-17.9442 
-17.6327 
-22.6574 
-22.1752 
-22.1693 
-21. 6842 
-22.9114 
-21. 8071 
-21.7160 
-20.9434 
-20.1690 
-20.0711 
-20.0214 
-19.2673 

LGMAINFL 

-0.13379 
-0.16014 

-0.22871 
-0.17333 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LGSTROUT EOF 

17 
18 
19 
20 
21 

0.08382 
-0.02665 

0.06442 
0.06335 

17 0.21759 
18 0.21824 
19 0.22023 
20 0.22990 
21 0.23681 

0.14631 

0.10177 
-0.18292 

0.12826 

0.48805 
0.48651 
0.48183 
0.45907 
0.48924 

-0.44032 
-0.39750 
-0.44886 
-0.35646 
-0.42685 

0.27474 
0.27256 
0.26593 
0.23368 
0.21065 

1.32201 
1.24825 
1.39562 
0.95777 
1.31372 

5.02563 
5.05882 
5.15966 
5.64985 
7.00000 

-1 
-1 
-1 
-1 
-1 

5 6 12 
12 
12 
12 
11 

5 6 
5 6 
5 6 
6 7 

-22.7513 -17.4091 
-22.6972 -17.3550 
-22.5338 -17.1916 
-21. 7600 -16.4178 
-20.7932 -14.5606 
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Summary Report 

Description of the Problem 
Bimonthly freshwater inflows into Galveston Bay were recorded for the years 1962 to 

1987. These variables, and various transformations of them, were used to construct a model for 
the annual harvest of black drum. 

Constructing Models-General Discussion 
Stability of coefficient estimates and accuracy of predicted values are primary goals in 

constructing models for prediction. To this end, the data must be examined from three points of 
view: individual observations (to detect outliers or influential points); variables, individually and 
in groups (to select an optimal set of predictors); and the interaction of these two, which 
produces the overall structure of the data set (to determine whether multicollinearity is present or 
not). The first two of these were examined by both graphic and quantitative means; the third by 
quantitative means only. 

Detecting Influential Points and Outliers 
The structures of individual variables were examined via box plots and histograms, as 

well as by all the usual numerical measures. For each pair of variables, 99% prediction ellipses 
were plotted in a further effort to look for unusual points. For example, suppose large values of 
Variable A are generally associated with large values of Variable B. If an observation consisted 
of a large value for Variable A but a small value for Variable B, that point would be considered 
unusual, even though it was well within the range of data for both variables and could not be 
considered an outlier. 

In addition, a number of residual analysis techniques were employed. A large residual 
indicates a point not well-fit by the model. The deleted residual, however, is somewhat more 
useful in the search for influential points. The model is fitted without a given observation, and 
the predicted response and corresponding residual are calculated for that observation. The 
Studentized deleted residual is scaled to have a Student's t distribution. Histograms and normal 
P-P plots of the residuals were also examined. 

Other quantities, such as the Mahalanobis distance, Cook's distance, the leverage value, 
standardized values for the Dffits (to measure the influence of a given observation on the 
predicted response) and the Dfbetas (to measure the influence of a given observation on the 
calculated coefficients) were also used to build a general picture of the influence of individual 
points. Plots were made of the standardized Dffits value for each model against the Dfbeta 
values for each predictor in the model. Points which were extreme indicated observations which 
had strong effects on both predicted values and coefficient estimates. 
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Variable Selection 
For each regression, residuals were plotted against each of the independent variables to 

look for nonlinear relationships between the response variable and individual predictors. Partial 
residual plots were employed to examine the overall relationship between the response and 
individual predictors. A partial residual is a corollary to the deleted residual. That is, the model 
is fitted without a given variable and the predicted response and corresponding residual are 
calculated for each observation. This seeks to answer the question, "What is the relationship of 
this predictor to the response variable, taking all other variables into account?" Thus, it 
examines the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a given 
model. We examined a number of these, including R2 and mean squared error (MSE), and 
several others which directly incorporate penalties for having too many predictors in the model, 
such as adjusted R2, Cp, AlC, and SBC. It is well-established that too many predictors in a model 
can lead to bad prediction, just as too few can, and these measures are used as part of the attempt 
to find an optimal model. 

Multicollinearity 
Multicollinearity arises when one or more variables are nearly closely approximated by 

linear combinations of the remaining variables, resulting in unstable coefficient estimates. The 
variance inflation factor (VIP) was calculated for each coefficient estimate to measure this 
instability, which is not usually considered profound for VIP's less that 10. No problems were 
found with this data. Additionally, the condition index (a ratio of eigenvalues of the covariance 
matrix, with the largest eigenvalue always on top) was calculated. A ratio greater than 30 is 
considered cause for concern. Again, no evidence of multicollinearity was found. 

Other Procedures 

Several other miscellaneous diagnostics, including the Durbin-Watson test for serial 
autocorrelation, were performed, and no general problems were detected. The Box-Cox 
procedure, used to find a transformation to normality, was also performed. 

How the Final Model Was Chosen 
Selecting the Data Set Used. First, the variables were explored thoroughly, individually 

and in pairs, in a first effort to detect outliers. The SAS® programming language allows a 
number of diagnostics to be calculated for a group of models on a given data set without actually 
performing a formal regression, thus allowing one to examine a large number of models quite 
efficiently. In addition to the untransformed data, three transformed data sets were selected for 
this procedure, based on prior experience. Before we proceeded, the Box-Cox procedure was 
performed to find if a transformation to normality was suggested. The log transform was 
suggested; this was already one of our choices for transformed data sets, so it involved adding no 
additional analyses. At this point, there were four data sets for which the diagnostic series was 
calculated: 
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1. Untransformed data 
2. Natural log of inflow variables; harvest untransformed 
3. Natural log of harvest; inflows untransformed 
4. Natural log of all variables 

Selecting the Points to be Omitted. The maximum R2 for models from these four data 
sets were 0.34, 0.46, 0.41, and 0.56, respectively. Thus, there was no real competitor to the data 
set with all variables logged. Therefore, the fulI regression with all diagnostics was performed 
only for the model containing all the variables from the fourth data set, that is, natural log of 
black drum harvest regressed against all the logged inflow variables. 

The observations flagged as potentially influential are given in the summary table below. 
Only 1971 garnered multiple flags. Therefore, the regression diagnostics were run for the fourth 
data set with 1971 alone omitted, and 1971 in conjunction with each of the other five points. 
Deleting 1971 alone raised the maximum R2 to 0.73 (from 0.56), but deleting both 1971 and 
1967 raised it to 0.81. If 1983 is removed as welI, the R2 jumps to 0.86. No other combination 
of removals of the same number of points produced as much improvement in fit, and removing 
additional points resulted in fit that was either only marginally better or actually worse. Raw fit, 
however, is only one concern. The other is the danger which comes with hand-selecting data. 
Therefore, we removed only the three points 1967, 1971, and 1983 before continuing. 

BOX SRE SDR LEV MAR COO SDF SDB Total 
Data Set 4 

1963 1 1 
*1967 1 1 
*1971 1 2 3 

1981 1 1 
*1983 1 1 

1984 1 1 
Summary of pomts flagged by diagnostIc measures 

Kev to Abbreviations: 
BOX Box plot 
SRE Studentized residual 
SDR Studentized deleted residual 
LEV Leverage value 
MAR Mahalanobis distance 
COO Cook's distance 
SDF Standardized Dffits value 
SDB Standardized Dfbeta value 
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Selecting the Final Model. This analysis was unique in two regards. First, it was 
immediately apparent that no other transformation of the data had as much to offer in the way of 
a model as that in which all variables were logged; no other set even came close in terms of 
perfonp.ance. Second, in choosing among the possible models for that data set, no model came 
close to that containing all the variables. So we came straight to our final candidate model. 
However, there was a fly in the ointment-multicollinearity. The condition index for the model 
was 119.625, and this time it was not an artifact of the data. 

Thus, it was decided to do an incomplete principal components analysis (IPC), and 
compare the abilities of the two models (ordinary least squares, or OLS, and IPC) when it came 
to prediction. The procedure used was as follows: First, the three suspect years 1967, 1971, and 
1983 were deleted. Then the remaining 23 data points were divided into two subsets 
nonrandomly by simply allocating every other observation to each set. Therefore, subset 1 had 
12 points and subset 2 had 11 points. For each subset, OLS and IPC coefficients were calculated 
separately, producing two separate models. Then the models for subset 1 were used to make 
predictions for the observed harvest for subset 2, and vice versa. Therefore, each model was 
tested on a data set that was not used to develop it. These predicted values were transformed 
back to the original units (from the log scale), and the squared residuals calculated. 

The results showed that IPC analysis was better at prediction for both data subsets. 
Therefore, it is our final choice for a model. However, we present the results from both IPC 
regression and OLS regression, in order that the researcher may choose. Because the output 
format of the program used to run the former analysis is less user-friendly than that used to 
obtain the results for the latter, some of the IPC results are presented twice--first in a format 
similar to that for the OLS model for the convenience of the reader, then in native format with 
full output information. The OLS model results follow that, with a comparison of the results for 
the two models in tabular form afterward. 

Descriptive Statistics for Subset 1 USing Models Developed from Subset 2 

N Minimum Maximum Mean Std. Deviation 
Residuals 

12 3.9177 3448.5200 936.241064 1140.903194 
for IPC 

Residuals 12 .0038 6649.5108 1384.226361 2090.403362 forOlS 

Descriptive Statistics for Subset 2 Using Models Developed from Subset 1 

N Minimum Maximum Mean Std. Deviation 
Residuals 

11 22.2857 10644.6022 1251.021551 3126.069940 for IPC 

Residuals 
11 14.0331 11126.0740 1309.219817 3283.266992 forOlS 
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Model-lncomplete Principal Components 

Ln(Black Drum Harvest) = 9.1197 - 2.55030*Ln(January-February Inflows) 
+ 1.64765*Ln(March-April Inflows) 
- 1.35222*Ln(May-June Inflows) 
+ 1.79922*Ln(July-August Inflows) 
- 0.97541 *Ln(September-October Inflows) 
+ 0.93640*Ln(November-December Inflows) 

Model SummarY'·b 

Variables R Adjusted 
Model Entered Removed R Square R Square 

Ln(November-December 
Inflows). Ln(March-April 
Inflows). 
Ln(January-February 

1 Inflows). Ln(May-June .924 .854 .811 
Inflows). Ln(July-August 
Inflows. 
Ln(Septe{f'ber-October 
Inflows/' 

a. Dependent Variable: Ln(Black Drum Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant). Ln(November-December Inflows). 

Std. Error 
of the 

Estimate 

.347000 

Ln(March-Aprillnflows). Ln(January-February Inflows). Ln(May-June Inflows). 
Ln(July-August Inflows. Ln(September-October Inflows) 

d. All requested variables entered. 

ANOV/!P 

Sum of Mean 
Model Squares df Square F Sig. 

1 
Regression 11.305 6 1.884 15.653 .0()(1' 

Residual 1.926 16 .120 

Total 13.231 22 

a. Dependent Variable: Ln(Black Drum Harvest) 

b. Independent Variables: (Constant). Ln(November-December 
Inflows). Ln(March-Aprillnflows). Ln(January-February 
Inflows). Ln(May-June Inflows). Ln(July-August Inflows. 
Ln(September-October Inflows) 
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Coefficients& 

Coefficients 

Model B 
(Constant) 9.120 

Ln(January-February 
-2.550 

Inflows) 

Ln(March-Aprillnflows) 1.648 

1 
Ln(May-June Inflows) -1.352 
Ln(July-Augustlnflows) 1.799 

Ln(September-October -.975 
Inflows) 

Ln(November-December 
.936 

Inflows) 

a. Dependent Variable: Ln(Black Drum Harvest) 

Variance ProDOrtlons 
Condition Ln(January-February 

Inflowsl 
Ln(March-Aprii Ln(M.y~~ne Ln(July-August 

Inftows)~ 
In(September-October 

Model Olmenslon Eiaenvalue Index Inflows) Inflows 
1 1.449 1.000 -.17 .55 .51 
2 .553 2.620 ·.53 .08 .46 

1 3 .341 4.249 ·.62 .23 ·.36 
4 .272 5.327 .31 .58 -.35 
5 .126 11.500 -.14 .41 -~39 

8. Dependent Variable: Ln(Black Drum Harvest) 

BKDP4IR - RBQRBSSrOlll ON PRrm:rPAL COIIPOIIBIIITS AND RrDGB RBQRBSSrON 
VARIABLES TO BE USED 

.01 

·.35 
.23 

-.65 .. , 

1 year 2 Ib1kdrum 3 19jfinf1 4 19mainf1 5 19mjinf1 
6 19jainfl 7 19soinfl 8 19ndinfl 

DEPENDENT VARIABLE. . 2 
INDEPENDENT VARIABLE (S) . .. 3 4 5 6 

MODEL SPECIFICATION . . . WITH INTERCEPT 
7 8 

COMPUTATION BASED ON CORRELATION MATRIX OF INDEPENDENT VARIABLES. 
PRINCIPAL COMPONENTS ARE ENTERED IN ORDER OF 
MAGNITUDE OF CORRELATIONS WITH DEPENDENT VARIABLE. 

MAXIMUM NUMBER OF COMPONENTS TO ENTER 
NUMBER OF COMPONENTS TO ENTER LIMITED BY 
MAGNITUDE OF CORRELATION GREATER THAN 

NUMBER OF CASES READ. . . . . . . . . . 

6 

0.0100 

23 

Inltows) 
'.30 
.08 
.58 
.16 

-.57 

Ln(November-December 
Inftows) 

·.56 
.62 

-.22 
.08 
.40 
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CORRELATION MATRIX 

Iblkdrum 19jfinfl 
2 3 

19mainfl 
4 

19mjinfl 
5 

19jainfl 
6 

19soinfl 
7 

Iblkdrum 2 
19jfinfl 3 
19mainfl 4 
19mjinfl 5 
19jainfl 6 
19soinfl 7 
19ndinfl 8 

19ndinfl 8 

EIGENVALUES 

3.25872 

1.0000 
-0.2691 

0.3257 
0.0642 
0.2869 
0.0329 
0.0091 

19ndinfl 
8 

1.0000 

1.44860 

1. 0000 
0.3570 
0.3105 
0.6991 
0.6332 
0.4358 

0.55348 

1. 0000 
0.7420 
0.5037 
0.3530 

-0.0573 

0.34104 

1. 0000 
0.4960 
0.2751 
0.0870 

0.27195 

1. 0000 
0.7142 
0.3439 

0.12622 

1. 0000 
0.6495 

*** NOTE *** THE LAST 1 OF THE ABOVE EIGENVALUES IS (ARE) SMALLER THAN 
THE LOWER LIMIT, 0.20E+00. RESULTS FOR THIS (THOSE) 
COMPONENT(S) MAY NOT BE MEANINGFUL. 

CUMULATIVE PROPORTION OF TOTAL VARIANCE OF INDEPENDENT VARIABLES 

0.54312 0.78455 0.87680 0.93364 0.97896 1.00000 

EIGENVECTORS 
1 2 3 4 5 6 

3 19j finfl 0.4453 -0.1696 -0.5279 -0.6164 0.3078 -0.1400 
4 19mainfl 0.3613 0.5511 0.0822 0.2335 0.5775 0.4135 
5 19mjinfl 0.3555 0.5088 0.4591 -0.3608 -0.3411 -0.3915 
6 19jainfl 0.4890 0.0072 -0.3475 0.2328 -0.6486 0.4065 
7 19soinfl 0.4652 -0.2996 0.0605 0.5784 0.1630 -0.5737 
8 19ndinfl 0.2987 -0.5647 0.6159 -0.2160 0.0635 

DEPENDENT VARIABLE 2 Iblkdrum 

TOTAL SUM OF SQUARES 13.230783 
DEGREES OF FREEDOM 22 

MEAN SQUARE 0.601399 

CORRELATION BETWEEN PRINCIPAL COMPONENTS AND DEPENDENT VARIABLE 
0.09916 0.20344 0.14279 0.51818 -0.18635 
0.69959 

REGRESSION COEFFICIENTS OF PRINCIPAL COMPONENTS 
CONSTANT COMPONENTS 

(MEAN OF Y) 
3.93444 0.04260 0.13108 0.14884 

1.52709 

COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL 

INDEX OF RESIDUAL F-VALUES 
COMPONENTS SUM OF REGRESSION COMPONENT 

ENTERING SQUARES MODEL TO ENTER R2 

6 6.75536 20.13 20.13 0.4894 
4 3.20274 31.31 22.18 0.7579 
2 2.65517 25.23 3.92 0.7993 
5 2.19573 22.62 3.77 0.8340 
3* 1. 92597 19.96 2.38 0.8544 
1 0.00000 0.00 0.00 1. 0000 

0.68812 -0.27711 

COMPONENTS REGRESSION 

CONSTANT VARIABLES 
3 19j finfl 

1.7716 -0.6617 
8.2407 -1.9744 
7.9394 -2.0431 
9.4384 -2.3071 
9.1197 -2.5503 
7.4572 -2.4916 

0.4023 
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COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL COMPONENTS REGRESSION 
(CONTINDED) 

4 19mainfl 5 19mjinfl 6 19jainfl 7 19soinfl 8 
6 1.45188 -1. 31480 1. 22749 -1.54387 
4 1.82140 -1. 86072 1. 54423 -0.84244 
2 1. 98750 -1.71405 1.54610 -0.91166 
5 1.61950 -1.50250 1. 90149 -0.99128 
3* 1. 64765 -1.35222 1.79922 -0.97541 
1 1. 68304 -1. 31892 1. 84041 -0.94049 

* PREDICTED AND RESIDUAL VALUES ARE CALCULATED USING THE 
COEFFICIENTS BASED ON THESE 5 COMPONENTS, SINCE 
THOSE LISTED BELOW DO NOT PASS THE ENTRANCE LIMITS. 

19ndinfl 
1.23514 
0.93629 
0.78749 
0.75210 
0.93640 
0.96198 
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Model-Ordinary Least Squares 

Ln(Black Drum Harvest) = 7.457 - 2.492*Ln(January-February Inflows) 
+ 1.683*Ln(March-April Inflows) 
- 1.319*Ln(May-June Inflows) 
+ 1.840*Ln(July-August Inflows) 
- O.940*Ln(September-October Inflows) 
+ O.962*Ln(November-December Inflows) 

Model Summarf·b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate 
Ln(November-December 
Inflows). Ln(March-April 
Inflows). 
Ln(January-February 

1 Inflows). Ln(May-June .930 .864 .813 .335022 
Inflows). Ln(July-August 
Inflows). 
Ln(Septe[f'ber-October 

;/' Inflows 

a. Dependent Variable: Ln(Black Drum Harvest) 

b. Method: Enter 

Durbin-Watson 

2.437 

c. Independent Variables: (Constant). Ln(November-December Inflows). Ln(March-Aprillnflows). 
Ln(January-February Inflows). Ln(May-June Inflows). Ln(July-August Inflows. Ln(September-October 
Inflows) 

d. All requested variables entered. 

ANOV/l~ 

Sum of Mean 
Model Squares df Square F SiQ. 

1 
Regression 11.435 6 1.906 16.980 .0000 

Residual 1.796 16 .112 
Total 13.231 22 

a. Dependent Variable: Ln(Black Drum Harvest) 

b. Independent Variables: (Constant). Ln(November-December 
Inflows). Ln(March-Aprillnflows). Ln(January-February 
Inflows). Ln(May-June Inflows). Ln(July-August Inflows). 
Ln(September-October Inflows) 
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Coefficienti' 

Stand 
ardize 

d 
Unstandardized Coeffi 95% Confidence Collinearity 

Coefficients cients Interval for B Statistics 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound Tolerance VIF 

(Constant) 7.457 2.098 3.554 .003 3.009 11.905 

Ln(January-February 
-2.492 .328 -1.038 -7.596 .000 -3.187 -1.796 .454 2.202 

Inflows) 

Ln(March-Aprillnfiows) 1.683 .285 .944 5.914 .000 1.080 2.286 .333 3.003 

1 
Ln(May-June Inflows) -1.319 .255 -.773 -5.170 .000 -1.860 -.778 .379 2.638 

Ln(July-August Inflows 1.840 .257 1.200 7.166 .000 1.296 2.385 .302 3.306 

Ln(September-October 
-.940 .246 -.688 -3.822 .002 -1.462 -.419 .262 3.821 

Inflows) 

Ln(November-December 
.962 .221 .617 4.354 .000 .494 1.430 .422 2.367 

Inflows} 

a. Dependent Variable: Ln(Black Drum Harvest) 

Yarianoo I'roDO!tloo, 
Condition Ln(January-Febfuary Ln(March-April Ln(May-June Ln(July-Augusl Ln(September ·October In(November.[)ecembef 

Modol DimenSion ElO.envalue Index tConstanll In'o...) InftJ>WSt Jnflo~)_ Innowsl_ In',,-wsL Inflowol 
1 •. 986 1.000 .0() .0() .0() .0() .0() .0() .0() 

2 5.952E.(}3 34.260 .01 .0() .04 .04 .0() .07 .09 
3 3.692£-03 43.499 .07 .0() .0() • 0() .1 • .06 .12 

1 4 1.663E..()3 64.821 .09 .13 .OS .1' .1. .10 .09 
5 1251E-03 74.729 .06 .01 .15 .21 .26 .30 .17 
6 5.554E-04 112.156 .75 .51 .24 .05 . 06 .19 .1 • 
7 5. 127E.fJ4 "6.737 .02 .35 .51 .55 .36 .29 .37 

8. Dependent Variable: Ln(Black Drum Harvest) 
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Predicted and Observed Harvests 
300 

a 
* 

ril • * • 'E * :::l • 0 a.. • * 200 * - • 0 * • , 
Ul 

"C 
C • a ., 
'" ~ * * **. 
~ * * 

A • a • * a 
'lii 

~ 100 
*a 

*A 
*. 

'" • It ~ a 'II :z: • A * fPC * * * 
E A aa a II Prediction 
2 a a 

.11 31*all 
aa 

0 
p* • * • OLS 

-"" ** * a 
a 

0 

Ktt' 
Prediction 

.!!! 
*** II) 0 . . . . . a Observed 

1940 1950 1960 1970 1980 1990 2000 

Year 

OLS IPC Difference 
R 0.930 0.924 -0.006 
R4 0.864 0.854 -0.010 
AdjustedR" 0.813 0.811 -0.002 
Coefficients: 
Intercept 7.457 9.120 1.663 
Ln(January-February Inflows) -2.492 -2.550 -0.058 
Ln(March-~ril Inflows) 1.683 1.648 -0.035 
Ln(May-June Inflows) -1.319 -1.352 -0.033 
Ln(July-August Inflows) 1.840 1.799 -0.041 
Ln(September-October Inflows) -0.940 -0.975 -0.035 
Ln(November-December Inflows) 0.962 0.936 -0.026 
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Exploring the Data 

Listing of Data 

YEAR BLK DRUM JF INFL MA INFL MJ INFL JA INFL SO INFL ND INFL 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

BLK_DRUM 
JF_INFL 
MA_INFL 
MLINFL 
JA_INFL 
SO_INFL 
ND_INFL 

11.90 2915.47 963.27 1615.30 1059.68 1432.16 
7.90 2336.83 815.63 1270.07 724.21 1089.76 

62.40 894.15 689.43 759.57 316.70 564.65 
23.90 1140.22 818.07 1192.23 220.39 325.37 
29.10 1481.65 1358.37 2727.63 560.03 459.59 

124.90 1283.51 1199.18 2828.73 616.20 435.08 
54.40 1504.38 1932.88 4136.47 844.60 533.83 
44.60 1349.94 2640.94 3676.87 600.78 489.1J 
39.00 1514.87 3337.73 3968.77 607.07 859.88 
25.20 849.90 2360.83 1973.78 446.99 923.73 
72.60 976.26 1232.03 1288.20 431.40 980.35 
93.00 1455.68 2134.83 2664.22 829.55 1845.28 
27.70 2524.91 2348.44 3077.98 868.72 2253.25 
46.40 2890.51 2857.40 3726.31 1138.54 2254.37 
47.60 2260.46 1321.J8 2439.21 925.46 1085.72 

102.20 1819.08 2075.70 2395.03 874.23 585.86 
161.90 1479.44 1530.34 1315.67 587.24 535.72 
73.10 2336.64 2853.94 1997.58 1274.52 1229.99 
56.00 2491.90 2356.53 2213.29 1264.55 1407.21 
51.90 1895.84 2285.70 3516.54 1686.25 2043.34 
72.50 1398.82 1233.03 3387.94 1176.05 1223.45 
53.50 1459.79 1289.26 3551.73 2087.1J 1559.15 

269.00 1768.99 1585.85 2297.95 1709.83 1458.87 
114.60 2131.44 1947.16 1701.05 1422.37 1797.78 
31.30 1793.04 1575.27 2366.30 664.29 1657.75 
50.90 2008.42 1799.30 3IJ5.69 914.48 1131.20 

Black drum harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 

2208.27 
1105.07 
1030.93 
987.87 

1007.86 
848.36 
706.48 
828.41 
615.13 

1077.87 
1232.31 
1908.59 
2897.57 
2659.43 
2562.96 
1162.82 
1259.39 
1006.62 
767.72 

1412.12 
1853.22 
2092.08 
1825.24 
2158.85 
3IJ5.37 
2930.13 

Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 
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Summary Information for Individual Variables 

Tests of Normality 

Kolmogorov-Smirno'" 

Statistic df Sig. 
Black Drum Harvest .226 26 .001 
Ln(Black Drum Harvest) .117 26 .200· 
January-February Inflows .168 26 .056 
March-April Inflows .115 26 .200· 
May-June Inflows .091 26 .200· 
July-August Inflows .147 26 .156 
September-October Inflows .145 26 .167 
November-December 

.203 26 .008 Inflows 

Ln(January-February 
.116 26 .200· Inflows) 

Ln(March-Aprillnflows) .107 26 .200· 
Ln(May-June Inflows) .116 26 .200· 
Ln(July-August Inflows) .095 26 .200· 
Ln(September-October 

.139 26 .200· 
Inflows) 

Ln(November-December 
.134 26 200· Inflows) 

". This is an upper bound of the true significance . 

•. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Shapiro-Wilk 

Statistic df 
.785 26 
.977 26 
.955 26 
.965 26 
.965 26 
.946 26 
.941 26 

.895 26 

.963 26 

.964 26 

.936 26 

.979 26 

.937 26 

.941 26 

Sig. 
.010· 

.774 

.373 

.503 

.505 

.260 

.194 

.013 

.476 

.488 

.135 

.833 

.150 

.199 
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Descriptives 

Std. 
Statistic Error 

Mean 67.2115 10.7336 

Lower 
45.1052 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
89.3178 

5% Trimmed Mean 60.6179 

Black Median 52.7000 

Drum Variance 2995.472 

Harvest 
Std. Deviation 54.7309 

Minimum 7.90 

Maximum 269.00 

Range 261.10 

Interquartile Range 47.3250 

Skewness 2.290 .456 

Kurtosis 6.765 .887 

Extreme Values 

Case 
Number Year Value 

1 23 1984 269.00 
2 17 1978 161.90 

Highest 3 6 1967 124.90 

4 24 1985 114.60 
Black 5 16 1977 102.20 
Drum 
Harvest 1 2 1963 7.90 

2 1 1962 11.90 

Lowest 3 4 1965 23.90 
4 10 1971 25.20 

5 13 1974 27.70 
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Descriptives 

Statistic Std. Error 
Mean 1767.7746 113.9313 

Lower 
1533.1288 

95% Confidence Bound 
Interval for Mean Upper 

2002.4204 
Bound 

5% Trimmed Mean 1754.7595 

Median 1641.9300 
January-February Variance 337488.636 
Inflows 

Std. Deviation 580.9377 

Minimum 849.90 

Maximum 2915.47 

Range 2065.57 

Interquartile Range 892.9050 

Skewness .383 .456 
Kurtosis -.627 .887 

Extreme Values 

Case 
Number Year Value 

1 1 1962 2915.47 

2 14 1975 2890.51 
Highest 3 13 1974 2524.91 

4 19 1980 2491.90 

January-February 5 2 1963 2336.83 
Inflows 1 10 1971 849.90 

2 3 1964 894.15 
Lowest 3 11 1972 976.26 

4 4 1965 1140.22 

5 6 1967 1283.51 
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Descriptives 

Statistic Std. Error 
Mean 1790.0881 138.1884 

Lower 
1505.4836 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
2074.6925 

5% Trimmed Mean 1769.7958 

Median 1692.5750 
March-April Variance 496497.206 
Inflows 

Std. Deviation 704.6256 

Minimum 689.43 

Maximum 3337.73 

Range 2648.30 

Interquartile Range 1117.6825 

Skewness .351 .456 
Kurtosis -.626 .887 

Extreme Values 

Case 
Number Year Value 

1 9 1970 3337.73 

2 14 1975 2857.40 

Highest 3 18 1979 2853.94 

4 8 1969 2640.94 

March-April 5 10 1971 2360.83 
Inflows 1 3 1964 689.43 

2 2 1963 815.63 
Lowest 3 4 1965 818.07 

4 1 1962 963.27 

5 6 1967 1199.18 
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Oeseript/ves 

Statistic Std. Error 
Mean 2507.8504 187.2047 

Lower 
2122.2951 

95% Confidence Bound 
I nterval for Mean Upper 

2893.4056 
Bound 

5% Trimmed Mean 2511.1013 

Median 2417.1200 
May-June Variance 911185.363 
Inflows 

Std. Deviation 954.5603 

Minimum 759.57 

Maximum 4136.47 

Range 3376.90 

Interquartile Range 1740.4775 

Skewness -.022 .456 
Kurtosis -1.015 .887 

Extreme Values 

Highest 

May-June i-----i--+----+----i-----i 
Inflows 

Lowest 
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Descriptives 

Std. 
Statistic Error 

Mean 917.3554 89.2122 

Lower 
733.6193 

95% Confidence Bound 
Interval for Mean Upper 

1101.0914 
Bound 

5% Trimmed Mean 894.6915 

Median 856.6600 
July-August Variance 206929.424 
Inflows 

Std. Deviation 454.8950 

Minimum 220.39 

Maximum 2087.11 

Range 1866.72 

Interquartile Range 600.7800 

Skewness .843 .456 

Kurtosis .466 .887 

Extreme Values 

Case 
Number Year Value 

1 22 1983 2087.11 

2 23 1984 1709.83 

Highest 3 20 1981 1686.25 

4 24 1985 1422.37 

July-August 5 18 1979 1274.52 
Inflows 1 4 1965 220.39 

2 3 1964 316.70 

Lowest 3 11 1972 431.40 
4 10 1971 446.99 

5 5 1966 560.03 
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Descriptives 

Statistic Std. Error 
Mean 1160.0942 114.4091 

Lower 
924.4643 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
1395.7242 

5% Trimmed Mean 1144.2825 

Median 1110.4800 
September-October Variance 340325.473 
Inflows 

Std. Deviation 583.3742 

Minimum 325.37 
Maximum 2254.37 
Range 1929.00 

Interquartile Range 1026.3825 

Skewness .347 .456 
Kurtosis -.885 .887 

Extreme Values 

Case 
Number Year Value 

1 14 1975 2254.37 
2 13 1974 2253.25 

Highest 3 20 1981 2043.34 

4 12 1973 1845.28 

September-October 5 24 1985 1797.78 
Inflows 1 4 1965 325.37 

2 6 1967 435.08 

Lowest 3 5 1966 459.59 
4 8 1969 489.11 
5 7 1968 533.83 
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Descriptives 

Statistic Std. Error 
Mean 1586.9488 151.6418 

Lower 
1274.6367 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
1899.2610 

5% Trimmed Mean 1557.2302 

Median 1245.8500 
November-December Variance 597876.031 
Inflows 

Std. Deviation 773.2244 

Minimum 615.13 

Maximum 3115.37 

Range 2500.24 

Interquartile Range 1169.2725 

Skewness .643 .456 
Kurtosis -.915 .887 

Extreme Values 

Case 
Number Year Value 

1 25 1986 3115.37 

2 26 1987 2930.13 

Highest 3 13 1974 2897.57 

4 14 1975 2659.43 

November-December 5 15 1976 2562.96 
Inflows 1 9 1970 615.13 

2 7 1968 706.48 

Lowest 3 19 1980 767.72 
4 8 1969 828.41 

5 6 1967 848.36 
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Percentiles 

Percentiles 

5 10 25 50 75 90 95 
Weighted Black Drum Harvest 9.3000 20.3000 30.7500 52.7000 78.0750 136.0000 231.5150 
Average Ln(Black Drum Harvest) 2.210249 2.964676 3.425398 3.964500 4.352021 4.905353 5.417005 
(Definition January-February Inflows 865.3875 951.6270 1386.6000 1641.9300 2279.5050 2634.5900 2906.7340 
1) 

March-April Inflows 733.6000 817.3380 1232.7800 1692.5750 2350.4625 2854.9780 3169.6145 
May-June Inflows 911.0010 1246.7180 1679.6125 2417.1200 3420.0900 3799.0480 4077.7750 

July-August Inflows 254.0985 396.9900 597.3950 856.6600 1198.1750 1693.3240 1955.0620 
September-October 

363.7685 452.2370 557.4175 1110.4800 1583.8000 2106.3130 2253.9780 
Inflows 

November-December 
647.1025 749.3480 1001.9325 1245.8500 2171.2050 2907.3380 3050.5360 

Inflows 

Ln(January-February 
6.762883 6.857372 7.234492 7.400624 7. 731610 7.874529 7.974777 

Inflows) 

Ln(March-April Inflows) 6.594699 6.706052 7.117027 7.432014 7.762366 7.956819 8.068664 
Ln(May-June Inflows) 6.790542 7.127853 7.426070 7.790290 8.137291 8.242085 8.313113 
Ln(July-August Inflows) 5.522293 5.974311 6.392530 6.752942 7.088055 7.434428 7.573750 
Ln(September-October 

5.886661 6.113893 6.323057 7.012374 7.367226 7.651677 7.720452 
Inflows) 

Ln(November-Deoember 
6.470295 6.618486 6.909653 7.127514 7.682989 7.974980 8.022648 

Inflows) 

Tukey's Black Drum Harvest 31.3000 52.7000 73.1000 
Hinges Ln(Black Drum Harvest) 3.443618 3.964500 4.291828 

January-February Inflows 1398.6200 1641.9300 2260.4600 
March-April Inflows 1233.0300 1692.5750 2348.4400 
May-June Inflows 1701.0500 2417.1200 3387.9400 
July-August Inflows 600.7800 856.6600 1176.0500 
September-October 

564.6500 1110.4800 1559.1500 Inflows 

November-December 
1006.6200 1245.8500 2158.8500 Inflows 

Ln(January-February 
7.243384 7.400624 7.723324 Inflows) 

Ln(March-April Inflows) 7.117230 7.432014 7.761507 
Ln(May-June Inflows) 7.439001 7.790290 8.127977 
Ln(July-August Inflows) 6.398229 6.752942 7.069917 
Ln(September-October 

6.336206 7.012374 7.351898 Inflows) 

Ln(November-December 
6.914353 7.127514 7.677331 Inflows) 
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Box-Cox Analysis 

Numerical Results 
LAMBDA MSE 

-2.0000 32978.4843 
-1.9000 25115.8834 
-1.8000 19250.2532 
-1.7000 14858.6619 
-1.6000 11558.2113 
-1.5000 9067.9413 
-1.4000 7181.2315 
-1.3000 5745.7779 
-1.2000 4649.0443 
-1.1000 3807.6753 
-1.0000 3159.7788 

-.9000 2659.2934 
-.8000 2271.8685 
-.7000 1971.8497 
-.6000 1740.0680 
-.5000 1562.2194 
-.4000 1427.6783 
-.3000 1328.6300 
-.2000 1259.4426 
-.1000 1216.2170 
.0000 1196.4760 
.1000 1198.9603 
.2000 1223.5142 
.3000 1271.0485 
.4000 1343.5751 
.5000 1444.3139 
.6000 1577.8789 
.7000 1750.5542 
.8000 1970.6800 
.9000 2249.1744 

1.0000 2600.2299 
1.1000 3042.2328 
1.2000 3598.9736 
1.3000 4301.2389 
1.4000 5188.9012 
1.5000 6313.6657 
1.6000 7742.6829 
1.7000 9563.3036 
1.8000 11889.3440 
1.9000 14869.3519 
2.0000 18697.5219 
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Plots 

Box-Cox Analysis: 
Mean Squared Error vs_ Lambda 
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Model Choice Diagnostics 

Untransformed Data 

N 26 Regression Models for Dependent Variable: BLK_DRUM 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.0969 0.0593 4.009 208.5 2818 211. 0 JlLINFL 
1 0.0216 -.0191 6.177 210.5 3053 213.1 JF_INFL 
1 0.0121 -.0290 6.450 210.8 3082 213.3 MJ_INFL 
1 0.0024 - .0392 6.731 211.0 3113 213.6 ND_INFL 

------------------------------------------------------
2 0.1977 0.1279 3.107 207.4 2612 211. 2 JF_INFL JA_INFL 
2 0.1723 0.1003 3.838 208.2 2695 212.0 JA_INFL SO_INFL 
2 0.1522 0.0785 4.416 208.8 2760 212.6 MJ_INFL JA_INFL 
2 0.1211 0.0446 5.313 209.8 2862 213 .5 JA_INFL ND_INFL 

--------------------------------------------------------------
3 0.2627 0.1621 3.235 207.2 2510 212.2 JF_INFL MJ_INFL JA_INFL 
3 0.2258 0.1202 4.297 208.5 2635 213 .5 MJ_INFL JA_INFL SO_INFL 
3 0.2177 0.1111 4.529 208.7 2663 213.8 JF INFL JA_INFL SO_INFL 
3 0.1987 0.0894 5.079 209.3 2728 214.4 JF_INFL JA_INFL ND_INFL 

----------------------------------------------------------------------
4 0.2818 0.1450 4.684 208.5 2561 214.8 JF_INFL M/LINFL MJ_INFL 

JlLINFL 
4 0.2794 0.1421 4.753 208.6 2570 214.9 JF_INFL MJ_INFL JA_INFL 

SO_INFL 
4 0.2632 0.1229 5.219 209.2 2627 215.5 JF_INFL MJ_INFL JA_INFL 

ND_INFL 
4 0.2451 0.1013 5.742 209.8 2692 216.1 M/LINFL MJ_INFL JA_INFL 

SO_INFL 
-------------------------------------------------------------------------

OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

5 0.3087 0.1359 5.908 209.5 2588 217.1 JF_INFL M/LINFL MJ_INFL 
JA_INFL SO_INFL 

5 0.2831 0.1039 6.646 210.5 2684 218.0 JF_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.2821 0.1026 6.675 210.5 2688 218.0 JF_INFL M/LINFL MJ_INFL 
JA_INFL ND_INFL 

5 0.2578 0.0722 7.376 211.4 2779 218.9 MA_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

6 0.3403 0.1319 7.000 210.3 2600 219.1 JF_INFL M/LINFL MJ_INFL 
JlLINFL SO_INFL ND_INFL 

_MODE~ _TYPE - _DEPVAR_ _RMSE_ INTERCEP JF_INFL MA_INFL 

MODELl PARMS BLK_DRUM 53.0838 32.852 
MODELl PARMS BLK_DRUM 55.2517 91.712 -0.013860 
MODELl PARMS BLK_DRUM 55.5194 83.054 
MODELl PARMS BLK_DRUM 55.7923 72.718 
MODELl PARMS BLK_DRUM 51.1107 74.524 -0.033342 
MODELl PARMS BLILDRUM 51. 9127 47.133 
MODELl PARMS BLILDRUM 52.5383 59.205 
MODELl PARMS BLILDRUM 53.4954 45.537 
MODELl PARMS BLK_DRUM 50.0982 105.172 -0.034968 
MODELl PARMS BLK_DRUM 51. 3358 72.874 
MODELl PARMS BLILDRUM 51.6018 72.938 -0.025388 
MODELl PARMS BLILDRUM 52.2276 75.518 -0.031913 
MODELl PARMS BLILDRUM 50.6072 99.974 -0.038872 0.013448 
MODELl PARMS BLILDRUM 50.6921 102.960 -0.027656 
MODELl PARMS BLILDRUM 51. 2572 105.853 -0.033866 
MODELl PARMS BLK_DRUM 51.8853 64.629 0.013719 

------------------------------
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OBS MJ_INFL JA-INFL SO_INFL ND_INFL BLK_DRUM _IN_ _P-

1 0.037455 -1 1 2 
2 -1 1 2 
3 -0.006317 -1 1 2 
4 -0.003470 -1 1 2 
5 0.056279 -1 2 3 
6 0.063170 -0.032644 -1 2 3 
7 -0.014414 0.048132 -1 2 3 
8 0.043687 -0.011596 -1 2 3 
9 -0.015651 0.068791 -1 3 4 

10 -0.014174 0.073356 -0.032247 -1 3 4 
11 0.066831 -0.019096 -1 3 4 
12 0.056838 -0.002541 -1 3 4 
13 -0.021439 0.071559 -1 4 5 
14 -0.015262 0.078127 -0.017458 -1 4 5 
15 -0.015609 0.069186 -0.001952 -1 4 5 
16 -0.019897 0.078058 -0.037654 -1 4 5 

OBS _EDF_ _ MSE _ RSQ _ _ ADJRSQ _ _CP_ _ AIC _ _SBC _ 

1 24 2817.89 0.09691 0.05928 4.00896 208.456 210.972 
2 24 3052.75 0.02164 -0.01912 6.17677 210.538 213.054 
3 24 3082.41 0.01214 -0.02902 6.45047 210.789 213.305 
4 24 3112.78 0.00240 -0.03916 6.73085 211.044 213.560 
5 23 2612.30 0.19768 0.12792 3.10677 207.380 211.154 
6 23 2694.93 0.17231 0.10033 3.83763 208.190 211.964 
7 23 2760.27 0.15224 0.07852 4.41565 208.813 212.587 
8 23 2861. 75 0.12107 0.04464 5.31328 209.751 213.526 
9 22 2509.83 0.26267 0.16212 3.23517 207.184 212.216 

10 22 2635.36 0.22579 0.12022 4.29725 208.453 213 .485 
11 22 2662.74 0.21775 0.11108 4.52891 208.722 213 .754 
12 22 2727.72 0.19866 0.08938 5.07870 209.348 214.381 
13 21 2561. 08 0.28181 0.14501 4.68385 208.500 214.790 
14 21 2569.69 0.27940 0.14214 4.75334 208.587 214.878 
15 21 2627.30 0.26324 0.12291 5.21861 209.164 215.454 
16 21 2692.08 0.24508 0.10128 5.74184 209.797 216.087 

OBS _ MODEL_ _TYPE _ _ DEPVAR_ _RMSE _ ImERCEP JF_INFL MA_INFL 

17 MODELl PARMS BLK_DRUM 50.8754 95.696 -0.030411 0.017075 
18 MODELl PARMS BLK_DRUM 51. 8091 100.111 -0.028669 
19 MODELl PARMS BLICDRUM 51. 8461 99.261 -0.039854 0.013964 
20 MODELl PARMS BLICDRUM 52.7174 52.473 0.020102 
21 MODELl PARMS BLK_DRUM 50.9924 81.316 -0.035634 0.028004 

OBS MJ_INFL JA_INFL SO_INFL ND_INFL BLK_DRUM _IN_ _P-

17 -0.022494 0.084453 -0.022715 -1 5 6 
18 -0.015264 0.079978 -0.023222 0.006070 -1 5 6 
19 -0.021692 0.071367 0.001474 -1 5 6 
20 -0.022480 0.083775 -0.053447 0.012781 -1 5 6 
21 -0.027129 0.094825 -0.045761 0.020729 -1 6 7 

OBS _EDF_ _MSE_ _RSQ_ ....ADJRS(L _ CP_ _AIC_ _SBC _ 

17 20 2588.30 0.30874 0.13593 5.90826 209.506 217.055 
18 20 2684.19 0.28314 0.10392 6.64575 210.452 218.001 
19 20 2688.02 0.28211 0.10264 6.67522 210.489 218.038 
20 20 2779.12 0.25778 0.07223 7.37596 211. 356 218.904 
21 19 2600.23 0.34028 0.13195 7.00000 210.292 219.099 
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Logged Inflows 

N 26 Regression Models for Dependent Variable: BLK_DRUM 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.0810 0.0427 10.31 208.9 2868 211.4 LGJAINFL 
1 0.0070 -.0343 12.91 210.9 3098 213 .4 LGJFINFL 
1 0.0040 -.0375 13 .01 211. 0 3108 213 .5 LGMJINFL 
1 0.0025 -.0391 13.07 211.0 3113 213 .6 LGMAINFL 

-------------------------------------------------------
2 0.1989 0.1293 8.160 207.3 2608 211.1 LGJFINFL LGJAINFL 
2 0.1656 0.0930 9.332 208.4 2717 212.2 LGJAINFL LGSOINFL 
2 0.1398 0.0650 10.24 209.2 2801 213.0 LGMJINFL LGJAINFL 
2 o .0911 0.0120 11. 95 210.6 2959 214.4 LGJAINFL LGNDINFL 

----------------------------------------------------------------
3 0.2759 0.1772 7.455 206.7 2465 211.7 LGJFINFL LGMJINFL LGJAINFL 
3 0.2524 0.1505 8.279 207.5 2545 212.6 LGMJINFL LGJAINFL LGSOINFL 
3 0.2439 0.1408 8.579 207.8 2574 212.9 LGJFINFL LGJAINFL LGSOINFL 
3 0.2008 0.0918 10.10 209.3 2721 214.3 LGJFINFL LGMAINFL LGJAINFL 

-------------------------------------------------------------------------
4 0.3411 0.2156 7.164 206.3 2350 212.6 LGJFINFL LGMJINFL LGJAINFL 

LGSOINFL 
4 0.2971 0.1632 8.710 207.9 2507 214.2 LGJFINFL LGMAINFL LGMJINFL 

LGJAINFL 
4 0.2899 0.1546 8.964 208.2 2532 214.5 LGMAINFL LGMJINFL LGJAINFL 

LGSOINFL 
4 0.2777 0.1401 9.392 208.6 2576 214.9 LGJFINFL LGMJINFL LGJAINFL 

LGNDINFL 
--------------------------------------------------------------------------

5 0.3877 0.2346 7.525 206.4 2293 213 .9 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL 

5 0.3570 0.1963 8.603 207.6 2408 215.2 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.3294 0.1617 9.574 208.7 2511 216.3 LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.2971 0.1214 10.71 209.9 2632 217.5 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

--------------------------------------------------------------------------
6 0.4595 0.2888 7.000 205.1 2130 213 .9 LGJFINFL LGMAINFL LGMJINFL 

LGJAINFL LGSOINFL LGNDINFL 
--------------------------------------------------------------------------

OBS _ MODEL_ _TYPE _ _DEPVAR- _RMSE_ INTERCEP LGJFINFL LGMAINFL 

1 MODELl PARMS BLK_DRUM 53.5504 -130.603 
2 MODELl PARMS BLK_DRUM 55.6625 167.338 -13.4876 
3 MODELl PARMS BLK_DRUM 55.7483 128.152 
4 MODELl PARMS BLK_DRUM 55.7905 19.480 6.4422 
5 MODELl PARMS BLK_DRUM 51.0705 203.791 -71.5782 
6 MODELl PARMS BLK_DRUM 52.1227 -55.808 
7 MODELl PARMS BLK_DRUM 52.9209 41. 851 
8 MODELl PARMS BLK_DRUM 54.4006 -71.772 
9 MODELl PARMS BLK_DRUM 49.6469 428.299 -77.2322 

10 MODELl PARMS BLK_DRUM 50.4445 169.229 
11 MODELl PARMS BLK_DRUM 50.7319 206.983 -60.2126 
12 MODELl PARMS BLK_DRUM 52.1586 233.956 -71.1042 -5.9875 
13 MODELl PARMS BLK_DRUM 48.4746 462.688 -64.1679 
14 MODELl PARMS BLK_DRUM 50.0666 386.305 -81.3317 25.0307 
15 MODELl PARMS BLK_DRUM 50.3231 104.395 34.2557 
16 MODELl PARMS BLK_DRUM 50.7527 446.684 -74.9195 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL BLK_DRUM _IN_ _P_ _EDF_ 

1 
2 
3 -7.8691 
4 
5 
6 
7 -35.2259 
8 
9 -40.4632 

10 -43.3771 
11 
12 
13 -45.9611 
14 -55.6224 
15 -65.0680 
16 -41.1620 

1 2867.65 
2 3098.32 
3 3107.87 
4 3112.58 
5 2608.20 
6 2716.78 
7 2800.63 
8 2959.43 
9 2464.82 

10 2544.64 
11 2573.72 
12 2720.52 
13 2349.79 
14 2506.66 
15 2532.42 
16 2575.84 

17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

OBS 

17 
18 
19 
20 
21 

LGMJINFL 

-70.3819 
-45.3072 
-75.7367 
-55.5638 
-86.0130 

17 2292.69 
18 2407.57 
19 2511. 01 
20 2631. 86 
21 2130.30 

29.536 

58.946 
58.946 -39.2960 
44.518 
34.097 -12.3181 
78.479 
82.380 -45.9569 
76.409 -29.5732 
60.540 

102.387 -35.9922 
79.130 
86.961 -53.4288 
79.824 -5.3955 

0.08097 
0.00704 
0.00398 
0.00247 
0.19894 
0.16560 
0.13984 
0.09107 
0.27589 
0.25244 
0.24390 
0.20077 
0.34106 
0.29707 
0.28985 
0.27768 

0.04267 
-0.03433 
-0.03752 
-0.03910 

0.12929 
0.09304 
0.06505 
0.01203 
0.17715 
0.15050 
0.14080 
0.09179 
0.21555 
0.16318 
0.15458 
0.14009 

10.3070 
12.9058 
13.0134 
13.0665 

8.1597 
9.3320 

10.2373 
11. 9518 

7.4547 
8.2791 
8.5793 

10.0954 
7.1637 
8.7102 
8.9640 
9.3920 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

208.911 
210.923 
211.003 
211.042 
207.339 
208.400 
209.190 
210.624 
206.713 
207.542 
207.837 
209.280 
206.261 
207.941 
208.207 
208.649 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

24 
24 
24 
24 
23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
21 
21 

211.428 
213.439 
213.519 
213.558 
211.113 
212.174 
212.964 
214.398 
211. 746 
212.574 
212.870 
214.312 
212.552 
214.232 
214.498 
214.940 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

BLK_DRUM 
BLK_DRUM 
BLK_DRUM 
BLK_DRUM 
BLK_DRUM 

47.8821 
49.0670 
50.1100 
51.3017 
46.1551 

405.833 
407.513 
-61. 523 
389.427 
231.040 

-67.6063 
-68.0992 

-80.9516 
-79.6283 

38.3483 

53.3792 
24.7659 
65.4007 

LGJAINFL 

108.586 
105.717 

93.250 
79.319 

121.090 

_RSQ_ 

0.38769 
0.35701 
0.32938 
0.29711 
0.45951 

LGSOINFL 

-43.8228 
-48.3857 
-80.6602 

-79.6003 

0.23461 
0.19626 
0.16173 
0.12139 
0.28883 

LGNDINFL 

19.6670 
34.8757 
-0.7857 
48.0086 

7.5246 
8.6031 
9.5743 

10.7089 
7.0000 

-1 5 6 20 
-1 5 6 20 
-1 5 6 20 
-1 5 6 20 
-1 6 7 19 

206.353 
207.624 
208.718 
209.940 
205.109 

213.902 
215.173 
216.267 
217.489 
213.916 
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Logged Harvest 

N ; 26 Regression Models for Dependent Variable: LBLKDRUM 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.0823 0.0441 7.656 -13.36 0.5555 -10.85 JA_ INFL 
1 0.0688 0.0300 8.094 -12.98 0.5637 -10.47 JF_INFL 
1 0.0209 -.0199 9.642 -11.68 0.5927 -9.164 MA_INFL 
1 0.0053 -.0361 10.14 -11.27 0.6021 -8.754 MJ INFL -

------------------------------------------------------
2 0.2706 0.2071 3.573 -17.33 0.4608 -13.56 JF_INFL JA_INFL 
2 0.1531 0.0795 7.369 -13.45 0.5350 -9.677 JA_INFL SO INFL 
2 0.1148 0.0378 8.608 -12.30 0.5592 -8.526 JF _INFL MA_INFL 
2 0.1096 0.0321 8.776 -12.15 0.5625 -8.374 JA_INFL ND_INFL 

--------------------------------------------------------------
3 0.3023 0.2071 4.549 -16.49 0.4608 -11.46 JF_INFL MA_INFL JA_ INFL 
3 0.2754 0.1766 5.416 -15.51 0.4785 -10.48 JF_INFL JA_INFL SO_ INFL 
3 0.2738 0.1747 5.470 -15.45 0.4796 -10.42 JF _INFL MJ_INFL JA_INFL 
3 0.2707 0.1712 5.570 -15.34 0.4817 -10.30 JF - INFL JA_ INFL ND_ INFL 

----------------------------------------------------------------------
4 0.3383 0.2122 5.386 -15.87 0.4578 -9.575 JF_ INFL MA_INFL MJ_INFL 

JA_INFL 
4 0.3143 0.1837 6.161 -14.94 0.4744 -8.650 JF - INFL MA_ INFL JA_ INFL 

SO_INFL 
4 0.3048 0.1724 6.467 -14.58 0.4810 -8.293 JF_INFL MA_INFL JA_INFL 

ND_INFL 
4 0.2790 0.1417 7.300 -13.64 0.4988 -7.346 JF - INFL JA_ INFL SO - INFL 

ND_ INFL 
-------------------------------------------------------------------------

5 0.3542 0.1928 6.869 -14.50 0.4691 -6.953 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL 

5 0.3462 0.1827 7.130 -14.18 0.4750 -6.629 JF_INFL MA_INFL MJ_INFL 
JA_ INFL ND_ INFL 

5 0.3402 0.1752 7.324 -13.94 0.4793 -6.393 JF - INFL MA_INFL JA_INFL 
SO_INFL ND_INFL 

5 0.2818 0.1023 9.209 -11.74 0.5217 -4.190 JF_ INFL MJ _INFL JA_INFL 
SO_INFL ND_INFL 

6 0.4121 0.2264 7.000 -14.94 0.4496 -6.134 JF_INFL MA_INFL MJ_INFL 
JA_INFL SO_INFL ND_INFL 

-------------------------------------------------------------------------

OBS _ MODEL_ _ TYPE _ _DEPVAR_ _RMSE _ INTERCEP JF_INFL MA_INFL 

1 MODELl PARMS LBLKDRUM 0.74534 3.50217 
2 MODELl PARMS LBLKDRUM 0.75082 4.55181 -.00034422 
3 MODELl PARMS LBLKDRUM 0.76988 3.66323 .00015646 
4 MODELl PARMS LBLKDRUM 0.77598 3.79692 
5 MODELl PARMS LBLKDRUM 0.67881 4.29550 -.00063473 
6 MODELl PARMS LBLKDRUM 0.73142 3.69489 
7 MODELl PARMS LBLKDRUM 0.74779 4.24781 -.00041436 .00023909 
8 MODELl PARMS LBLKDRUM 0.74999 3.68977 
9 MODELl PARMS LBLKDRUM 0.67882 4.05069 -.00068364 .00019915 

10 MODELl PARMS LBLKDRUM 0.69174 4.28462 -.00058021 
11 MODELl PARMS LBLKDRUM 0.69254 4.39019 -.00063976 
12 MODELl PARMS LBLKDRUM 0.69402 4.29149 -.00064050 
13 MODELl PARMS LBLKDRUM 0.67664 4.25734 -.00073955 .00034378 
14 MODELl PARMS LBLKDRUM 0.68878 4.00072 -.00060241 .00022556 
15 MODELl PARMS LBLKDRUM 0.69352 4.01154 -.00071995 .00021227 
16 MODELl PARMS LBLKDRUM 0.70627 4.24573 -.00059401 
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DBS MJ_INFL JA_INFL SD_INFL ND_INFL LBLKDRUM _IN_ _P-

1 .0004809 -1 1 2 
2 -1 1 2 
3 -1 1 2 
4 0.00005837 -1 1 2 
5 .0008392 -1 2 3 
6 .0008279 -.00044054 -1 2 3 
7 -1 2 3 
8 .0005730 -.00017149 -1 2 3 
9 .0008117 -1 3 4 

10 .0009116 -.00013091 -1 3 4 
11 -.00004836 .0008779 -1 3 4 
12 .0008370 0.00001024 -1 3 4 
13 -.00019632 .0009487 -1 4 5 
14 .0009244 -.00021060 -1 4 5 
15 .0007970 0.00005884 -1 4 5 
16 .0009368 -.00020946 0.00008273 -1 4 5 

DBS _EDF_ _MSE_ _ RSQ_ _ADJRS(L _ CP _ _ AIC _ - SBC _ 

1 24 0.55553 0.08234 0.04410 7.6564 -13 .3647 -10.8485 
2 24 0.56372 0.06881 0.03001 8.0937 -12.9841 -10.4679 
3 24 0.59272 0.02091 -0.01988 9.6415 -11. 6801 -9.1639 
4 24 0.60214 0.00534 -0.03610 10.1447 -11.2698 -8.7536 
5 23 0.46078 0.27058 0.20715 3.5731 -17.3336 -13.5593 
6 23 0.53498 0.15311 0.07947 7.3693 -13.4513 -9.6770 
7 23 0.55919 0.11479 0.03781 8.6078 -12.3007 -8.5264 
8 23 0.56248 0.10957 0.03214 8.7764 -12.1479 -8.3736 
9 22 0.46080 0.30226 0.20711 4.5492 -16.4882 -11.4558 

10 22 0.47851 0.27544 0.17663 5.4160 -15.5074 -10.4750 
11 22 0.47961 0.27377 0.17474 5.4697 -15.4478 -10.4154 
12 22 0.48167 0.27066 0.17120 5.5704 -15.3365 -10.3041 
13 21 o .45784 0.33825 0.21220 5.3860 -15.8652 -9.5747 
14 21 0.47442 0.31428 0.18367 6.1607 -14.9400 -8.6495 
15 21 0.48097 0.30482 0.17240 6.4665 -14.5836 -8.2931 
16 21 0.49882 0.27901 0.14168 7.3005 -13.6360 -7.3455 

DBS _ MDDEL_ _ TYPE _ _DEPVAR _ _RMSE INTERCEP JF_INFL MA_INFL 

17 MODELl PARMS LBLKDRUM 0.68492 4.21140 -.00064873 .00038271 
18 MODELl PARMS LBLKDRUM 0.68919 4.20625 -.00080981 .00038067 
19 MODELl PARMS LBLKDRUM 0.69234 3.77336 -.00065231 .00031397 
20 MODELl PARMS LBLKDRUM 0.72229 4.33538 -.00060079 
21 MODELl PARMS LBLKDRUM 0.67050 3.94016 -.00074724 .00058885 

OBS MJ_INFL J~INFL SD_INFL ND_INFL LBLKDRUM - IN_ _P-

17 -.00020765 .0010871 -.00024384 -1 5 6 
18 -.00021446 .0009349 0.00010548 -1 5 6 
19 .0010048 - .00047634 0.00024696 -1 5 6 
20 -.00004558 .0009705 -.00020461 0.00008277 -1 5 6 
21 -.00029508 .0012827 -.00067855 0.00039100 -1 6 7 

OBS _EDF_ _ MSE_ ]SQ _ _ ADJRSQ_ _CP_ ~IC _ _SBC_ 

17 20 0.46911 0.35425 0.19281 6.8691 -14.5014 -6.9528 
18 20 0.47498 0.34616 0.18270 7.1304 -14.1778 -6.6292 
19 20 0.47933 0.34018 0.17523 7.3236 -13.9411 -6.3925 
20 20 0.52171 0.28185 0.10231 9.2089 -11.7384 -4.1899 
21 19 0.44957 0.41208 0.22642 7.0000 -14.9409 -6.1342 
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All Variables Logged 

N 26 Regression Models for Dependent Variable: LBLKDRUM 

Rsq Adj C (p) 
Rsq 

AIC MSE SBC Variables in Model 
In 

1 0.0719 0.0332 
1 0.0538 0.0144 
1 0.0370 -.0032 
1 0.0094 -.0319 

18.49 -13.07 0.5619 -10.55 LGJAINFL 
19.28 -12.57 0.5728 -10.05 LGMAINFL 
20.01 -12.11 0.5830 -9.594 LGJFINFL 
21.22 -11.38 0.5997 -8.860 LGMJINFL 

2 0.2931 0.2317 
2 0.1658 0.0933 
2 0.1248 0.0487 
2 0.0921 0.0132 

10.84 -18.15 0.4465 -14.38 LGJFINFL LGJAINFL 
16.39 -13.84 0.5270 -10.07 LGJAINFL LGSOINFL 
18.18 -12.60 0.5528 -8.823 LGJFINFL LGMAINFL 
19.61 -11.64 0.5735 -7.868 LGMAINFL LGJAINFL 

3 0.3313 0.2401 
3 0.3212 0.2286 
3 0.3018 0.2066 
3 0.2933 0.1970 

11.17 -17.59 0.4416 -12.56 LGJFINFL LGJAINFL LGSOINFL 
11.61 -17.20 0.4483 -12.17 LGJFINFL LGMAINFL LGJAINFL 
12.46 -16.47 0.4611 -11.44 LGJFINFL LGMJINFL LGJAINFL 
12.83 -16.16 0.4667 -11.13 LGJFINFL LGJAINFL LGNDINFL 

4 0.3758 0.2569 11.23 -17.38 0.4319 -11.09 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL 

4 0.3679 0.2475 11.57 -17.06 0.4373 -10.77 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL 

4 0.3464 0.2219 12.51 -16.19 0.4522 -9.897 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL 

4 0.3460 0.2214 12.53 -16.17 0.4525 -9.881 LGJFINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.4588 0.3235 9.610 -19.09 0.3932 -11.55 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL 

5 0.4163 0.2703 11.47 -17.13 0.4241 -9.578 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.3778 0.2222 13.14 -15.47 0.4520 -7.919 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.3601 0.2001 13.92 -14.74 0.4649 -7.189 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

6 0.5645 0.4269 7.000 -22.74 0.3330 -13.93 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

1 MODELl PARMS LBLKDRUM 
2 MODELl PARMS LBLKDRUM 
3 MODELl PARMS LBLKDRUM 
4 MODELl PARMS LBLKDRUM 
5 MODELl PARMS LBLKDRUM 
6 MODELl PARMS LBLKDRUM 
7 MODELl PARMS LBLKDRUM 
8 MODELl PARMS LBLKDRUM 
9 MODELl PARMS LBLKDRUM 

10 MODELl PARMS LBLKDRUM 
11 MODELl PARMS LBLKDRUM 
12 MODELl PARMS LBLKDRUM 
13 MODELl PARMS LBLKDRUM 
14 MODELl PARMS LBLKDRUM 
15 MODELl PARMS LBLKDRUM 
16 MODELl PARMS LBLKDRUM 

0.74957 1. 34712 
0.75683 0.83868 
0.76355 7.13891 
0.77440 2.63874 
0.66823 7.72556 
0.72592 2.44459 
0.74353 4.42457 
0.75731 -0.14987 
0.66453 7.76654 
0.66957 6.08138 
0.67906 8.77315 
0.68315 7.79266 
0.65717 7.67967 
0.66129 5.87967 
0.67245 9.16958 
0.67266 7.07816 

-0.43047 

-1.36533 

-0.62074 

-1.21940 
-1.39116 
-1.39171 
-1. 35418 
-1.49846 
-1. 23249 
-1.24111 
-1.27267 

0.41902 

0.55699 
0.27682 

0.32636 

0.65177 
0.37546 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM _ IN_ -p- _EDF _ 

1 0.38764 -1 1 2 24 
2 -1 1 2 24 
3 -1 1 2 24 
4 0.16846 -1 1 2 24 
5 0.94862 -1 2 3 23 
6 0.81918 -0.57660 -1 2 3 23 
7 -1 2 3 23 
8 0.30491 -1 2 3 23 
9 1.17284 -0.37969 -1 3 4 22 

10 0.86170 -1 3 4 22 
11 -0.18881 1. 03976 -1 3 4 22 
12 0.95328 -0.02495 -1 3 4 22 
13 -0.58353 1. 05673 -1 4 5 21 
14 1.09840 -0.42297 -1 4 5 21 
15 -0.25219 1.31537 -0.41492 -1 4 5 21 
16 1.22226 -0.54646 0.26269 -1 4 5 21 

OBS _ MSE_ _ RSQ_ _ADJRSQ_ _CP _ _AIC_ _SBC _ 

1 0.56186 0.07188 0.03321 18.4893 -13.0701 -10.5539 
2 0.57279 0.05382 0.01440 19.2771 -12.5691 -10.0529 
3 0.58300 0.03696 -0.00317 20.0129 -12.1097 -9.5935 
4 0.59969 0.00940 -0.03188 21.2153 -11. 3760 -8.8598 
5 0.44653 0.29313 0.23166 10.8373 -18.1503 -14.3760 
6 0.52696 0.16580 0.09326 16.3922 -13.8439 -10.0696 
7 0.55284 0.12484 0.04874 18.1790 -12.5977 -8.8234 
8 0.57352 0.09210 0.01315 19.6073 -11.6427 -7.8685 
9 0.44160 0.33133 0.24015 11.1709 -17.5947 -12.5623 

10 0.44832 0.32115 0.22858 11.6148 -17.2019 -12.1695 
11 0.46112 0.30177 0.20655 12.4605 -16.4699 -11.4375 
12 0.46669 0.29333 0.19697 12.8286 -16.1576 -11.1252 
13 0.43187 0.37578 0.25688 11.2316 -17.3833 -11.0928 
14 0.43731 0.36792 0.24752 11.5746 -17.0578 -10.7673 
15 0.45219 0.34641 0.22191 12.5131 -16.1876 -9.8971 
16 0.45247 0.34601 0.22144 12.5304 -16.1719 -9.8814 

OBS _ MODEL - _ TYPE _ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL 

17 MODELl PARMS LBLKDRUM 0.62702 7.94003 -1.31546 0.82933 
18 MODELl PARMS LBLKDRUM 0.65120 3.52392 -1.34544 0.57128 
19 MODELl PARMS LBLKDRUM 0.67231 7.35215 -1. 53834 0.67956 
20 MODELl PARMS LBLKDRUM 0.68181 8.45794 -1. 29181 
21 MODELl PARMS LBLKDRUM 0.57710 4.98683 -1. 51858 1. 28639 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM _IN_ _P- _EDF_ 

17 -0.78031 1.44945 -0.58426 -1 5 6 20 
18 1.15805 -0.77782 0.52343 -1 5 6 20 
19 -0.58968 1. 03691 0.08244 -1 5 6 20 
20 -0.24375 1.35833 -0.57477 0.25366 -1 5 6 20 
21 -1.04441 1.66070 -1.18874 0.81112 -1 6 7 19 

OBS _ MSE_ _RSQ _ _ADJRSQ_ _ CP_ _AIC _ _SBC_ 

17 0.39315 0.45881 0.32351 9.6097 -19.0940 -11.5454 
18 0.42406 0.41626 0.27032 11.4658 -17 .1263 -9.5777 
19 0.45201 0.37779 0.22224 13 .1439 -15.4671 -7.9185 
20 0.46487 0.36008 0.20010 13.9166 -14.7373 -7.1887 
21 0.33304 0.56447 0.42694 7.0000 -22.7417 -13.9350 
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Regression--Logged Harvest and Inflows 

ANOVA and Parameter Estimates 

Model SummarY'·b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Sguare R Square Estimate Durbin-Watson 

1 

Ln(November-December 
Inflows). Ln(March-April 
Inflows). 
Ln(January-February 
Inflows). Ln(May-June .751 .565 .427 .577071 2.428 
Inflows). Ln(July-August 
Inflows. 
Ln(Sepf!,fJ1ber-October 
Inflows)" 

a. Dependent Variable: Ln(Black Drum Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant). Ln(November-December Inflows). Ln(March-Aprillnflows). 
Ln(January-February Inflows). Ln(May-June Inflows). Ln(July-August Inflows. Ln(September-October 
Inflows) 

d. All requested variables entered. 

ANOV* 

Sum of Mean 
Model S~uares df ~quare F Si(l. 

1 

Regression 8.202 6 1.367 4.105 .008" 
Residual 6.327 19 .333 

Total 14.529 25 

a. Dependent Variable: Ln(Black Drum Harvest) 

b. Independent Variables: (Constant). 
Ln(November-December Inflows). Ln(March-April Inflows). 
Ln(January-February Inflows). Ln(May-June Inflows). 
Ln(July-August Inflows. Ln(September-October Inflows) 

- ---------------------
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CoefficientS' 

Stand 
ardiz 

ed 
Unstandardized Coeffi 95% Confidence 

Coefficients cients Interval for B 

Std. Lower Upper 
Model B Error Beta t Sio. Bound Bound 

(Constant) 4.986 3.402 1.466 .159 -2.133 12.106 

Ln(January-February 
-1.519 .466 -.678 -3.262 .004 -2.493 -.544 

Inflows) 

Ln(March-Aprillnflows) 1.286 .431 .712 2.986 .008 .385 2.188 

1 
Ln(May-June Inflows) -1.044 .411 -.601 -2.543 .020 -1.904 -.185 

Ln(July-August Inflows 1.661 .394 1.149 4.220 .000 .837 2.484 
Ln(September-October 

-1.189 .417 -.882 -2.854 .010 -2.061 -.317 
Inflows) 

Ln(November-December 
.811 .378 .519 2.147 .045 .021 1.602 

Inflows) 

a. Dependent Variable: Ln(Black Drum Harvest) 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
Ln(January-February 

.530 1.886 
Inflows) 

Ln(March-Aprillnflows) .403 2.482 
Ln(May-June Inflows) .410 2.437 

1 Ln(July-August Inflows .309 3.233 
Ln(September-October 

.240 4.167 
Inflows) 

Ln(November-December 
.393 2.546 

Inflows) 
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Collinearity Diagnostic' 

Variance ProDortions 

Condition Ln(January-February Ln(March-April 
Model Dimension Eigenvalue Index (Constant) Inflows) Inflows) 

1 6.986 1.000 .00 .00 .00 

2 5.902E-03 34.403 .01 .00 .05 

3 3.570E-03 44.236 .06 .01 .00 

1 4 1.917E-03 60.366 .02 .06 .20 

5 1.509E-03 68.051 .05 .22 .02 

6 6. 527E-04 103.457 .82 .63 .03 

7 4. 882E-04 119.625 .04 .08 .70 

a. Dependent Variable: Ln(Black Drum Harvest) 

Collinearlty Diagnosticl 

Variance ProDortions 

Ln(May-June Ln(July-August Ln(September-October Ln(November-December 
Model Dimension Inflows) Inflows Inflows) Inflows) 

1 .00 .00 .00 .00 
2 .04 .01 .07 .06 
3 .00 .22 .02 .13 

1 4 .00 .23 .25 .00 
5 .33 .00 .02 .21 
6 .06 .14 .04 .06 
7 .56 .39 .60 .54 

a. Dependent Variable: Ln(Black Drum Harvest) 
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Residuals Diagnostics 

Summary Information 

Residuals StatisticS' 

Minimum Maximum Mean Std. Deviation N 
Predicted 

2.673727 4.819534 3.943309 .572777 26 
Value 

Std. 
Predicted -2.217 1.530 .000 1.000 26 
Value 

Standard 
Error of 

.233084 .375777 .296763 4.06474E-02 26 
Predicted 
Value 

Adjusted 
Predicted 3.120511 5.302643 3.973134 .626447 26 
Value 

Residual -1.264507 .975474 6.31973E-16 .503079 26 
Std. 

-2.191 1.690 .000 .872 26 
Residual 

Stud. -2.732 1.900 -.021 1.043 26 
Residual 

Deleted 
-1.965019 1.232533 -2. 982482E-02 .725689 26 

Residual 

Stud. 
Deleted -3.412 2.055 -.047 1.143 26 
Residual 

Mahal. 
3.117 9.639 5.769 1.857 26 

Distance 

Cook's 
.000 .591 .068 .129 26 

Distance 

Centered 
Leverage .125 .386 .231 .074 26 
Value 

a. Dependent Variable: Ln(Black Drum Harvest) 
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Case Values for Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 1 SDR l' 
1962 3.16959 -.69305 -.96095 3.43749 -1.35082 -1.20098 -1.41417 -1.45517 
1963 2.67373 -.60686 -1.05365 3.12051 -2.21654 -1.05163 -1.38568 -1.42252 
1964 3.80494 .32863 .52433 3.60924 -.24158 .56947 .71932 .70987 
1965 3.20360 -.02972 -.04466 3.21854 -1.29144 -.05151 -.06314 -.06146 
1966 3.74826 -.37752 -.45II2 3.82186 -.34053 -.65421 -.71514 -.70562 
1967 3.85204 .97547 1.23253 3.59498 -.15935 1.69039 1.90010 2.05494 
1968 3.96012 .03625 .04807 3.94829 .02934 .06282 .07234 .07042 
1969 4.31661 -.51887 -.67272 4.47046 .65173 -.89915 -1.02381 -1.02518 
1970 3.46809 .19547 .30708 3.35648 -.82967 .33873 .42456 .41521 
1971 4.49135 -1.26451 -1.96502 5.19186 .95681 -2.19125 -2.73158 *-3.4II75 
1972 3.86883 .41613 .55455 3.73042 -.13003 .721 II .83245 .82544 
1973 3.89926 .63334 .76577 3.76683 -.07691 1.09751 1.20681 1.22241 
1974 3.21268 .10875 .14952 3.17192 -1.27559 .18846 .22097 .21535 
1975 3.43907 .39823 .53792 3.29938 -.88034 .69008 .80204 .79421 
1976 3.75715 .10569 .12672 3.736II -.32502 .18314 .20054 .19540 
1977 4.68501 -.05808 -.07545 4.70238 1.29492 -.10064 -.1l471 -.1l169 
1978 4.74265 .34433 .49298 4.59400 1.39555 .59669 .71396 .70443 
1979 4.53123 -.23940 -.34335 4.63517 1.02644 -.41486 -.49682 -.48674 
1980 3.68724 .33811 .50514 3.52021 -.44707 .58591 .71615 .70665 
1981 4.10850 -.15918 -.19803 4.14735 .28840 -.27584 -.30767 -.30021 
1982 4.04696 .23663 .31075 3.97283 .18096 .41005 .46990 .46005 
1983 4.75295 -.77327 -1.32296 5.30264 1.41354 -1.34000 -1.75271 -1.86323 
1984 4.81953 .77518 .97591 4.61880 1.52978 1.34330 1.50722 1.56346 
1985 4.69681 .04464 .05880 4.68265 1.31552 .07736 .08878 .08643 
1986 3.47148 -.02786 -.03571 3.47933 -.82376 -.04828 -.05466 -.05320 
1987 4.11837 -.18851 -.24189 4.17175 .30564 -.32667 -.37004 -.36147 

Predicted value of the natural log of harvest 
Ordinary residual; observed log harvest minus predicted log harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADLI Adjusted predicted value; predicted value of the log of harvest when the 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

model is fitted without that observation 
Z-score of the predicted value of the log of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 
1bis is flagged if it exceeds In-p-2 •• = tI8.0.OI = 2.552. 
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Residual Plot 
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Residual Plot 
Dependent Variable: Ln(Black Drum Harvest) 

1.5 

1.0 
1967 

a 

a 
a 

.5 a a aa a 
a a 

~ 
a a 

0.0 a a 
a a a 

"0 a a 
·iii a 
Q) a a: 
"0 . .5 a 

l!:l a 
a 

'E a 

<IS 
·1.0 "0 c: 

.l!! 1971 

~ 
a 

::J -1.5 . . 
5.5 6.0 6.5 7.0 7.5 8.0 

Ln(September-October Inflows) 

Residual Plot 
Dependent Variable: Ln(Black Drum Harvest) 

1.5 

1.0 a 

a 
a 

.5 a 
a a a a 

a a 

~ 
a a 

0.0 
a a 

a a a 
"0 a a ·iii a 
Q) 

a a: 
"0 -.5 a 

l!:l a 
a 

'E a 

<IS 
-1.0 "E 

~ 1971 
a 

c: 
::J -1.5 

6.0 6.5 7.0 7.5 8.0 8.5 

Ln(November-December Inflows) 

77 



Prediction Intervals for the Natural Log of Black Drum Harvest 

LBLKDRUM 
LIce! 

UICe! 

YEAR LBLKDRUM LICll mCI 1 
1962 2.4765 1.30263 5.03655 
1963 2.0669 .70358 4.64387 
1964 4.1336 1.87025 5.73963 
1965 3.1739 1.29644 5.11077 
1966 3.3707 1.96771 5.52881 
1967 4.8275 2.03706 5.66702 
1968 3.9964 2.11725 5.80298 
1969 3.7977 2.48657 6.14665 
1970 3.6636 1.54031 5.39587 
1971 3.2268 2.56850 6.41420 
1972 4.2850 2.02329 5.71437 
1973 4.5326 2.11123 5.68728 
1974 3.3214 1.35021 5.07515 
1975 3.8373 1.58610 5.29205 
1976 3.8628 1.97443 5.53987 
1977 4.6269 2.85382 6.51620 
1978 5.0870 2.85915 6.62614 
1979 4.2918 2.64687 6.41560 
1980 4.0254 1.78279 5.59169 
1981 3.9493 2.30284 5.91416 
1982 4.2836 2.20961 5.88431 
1983 3.9797 2.78873 6.71718 
1984 5.5947 3.00671 6.63235 
1985 4.7414 2.85780 6.53581 
1986 3.4436 1.64807 5.29489 
1987 3.9299 2.29431 5.94243 

Natural log of black drum harvest 
Lower limit for 99% prediction interval for the natural log of black drum 
harvest 
Upper limit for 99% prediction interval for the natural log of black drum 
harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV 11 MAHA PV' COOK PV" 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1962 6.00802 .11044 
1963 9.63934 .20195 
1964 8.36951 .04402 
1965 7.39957 .00029 
1966 3.11701 .01424 
1967 4.25249 .\3592 
1968 5.18799 .00024 
1969 4.75592 .04440 
1970 8.12486 .01470 
1971 7.95075 .59051 
1972 5.27843 .03293 
1973 3.36180 .04350 
1974 5.85435 .00261 
1975 5.53068 .03224 
1976 3.18799 .00114 
1977 4.79458 .00056 
1978 6.57670 .03144 
1979 6.60682 .01531 
1980 7.30486 .03619 
1981 3.94293 .00330 
1982 5.00182 .00988 
1983 9.42591 .31197 
1984 4.18065 .08404 
1985 5.05763 .00036 
1986 4.53381 .00012 
1987 4.55557 .00554 

Mahalanobis distance 
Cook's distance 
Leverage value 

.24032 .5388 

.38557 .2099 

.33478 .3011 

.29598 .3885 

.12468 .8740 

.170\0 .7503 

.20752 .6370 

.19024 .6897 

.32499 .3217 

.31803 .3370 

.21114 .6260 

.13447 .8496 

.23417 .5569 

.22123 .5955 

.12752 .8671 

.19178 .6850 

.26307 .4742 

.26427 .4709 

.29219 .3978 

.15772 .7863 

.20007 .6597 

.37704 .2235 

.16723 .7588 

.20231 .6529 

.18135 .7166 

.18222 .7140 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

[This is flagged if it exceeds (2p + I)/n or 0.5, whichever is smaller. 

.0031 

.0189 

.0002 

.0000 

.0000 

.0059 

.0000 

.0002 

.0000 

.2443 

.0001 

.0002 

.0000 

.0001 

.0000 

.0000 

.0001 

.0000 

.0001 

.0000 

.0000 

.0605 

.0013 

.0000 

.0000 

.0000 

2MAHA_PV = I - F(MAH_I), where F is the CDF of a Chi-squared random variable with p + I degrees of freedom. 
Small values indicate a problem. 

3COOICPV = F(COO_I), where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 -.90472 .11588 -.57755 .41763 
1963 *-1.22056 -.35949 -.66765 .78817 
1964 .54780 .45613 -.18131 -.10228 
1965 -.04357 -.01442 -.01008 .00820 
1966 -.31155 -.00159 -.07723 .07883 
1967 *1.05489 .30709 -.00039 -.49134 
1968 .04022 .00130 .00345 -.01059 
1969 -.55824 .11213 .02246 -.22683 
1970 .31375 -.01701 .04359 .01196 
1971 *-2.53936 -.88703 *1.70987 *-1.13673 
1972 .47606 .32510 -.25145 -.02124 
1973 .55897 .01385 -.24506 .03870 
1974 .13185 -.08224 .04915 .00819 
1975 .47038 -.37344 .21680 .08474 
1976 .08717 -.04191 .03372 -.00916 
1977 -.06108 .01600 -.00678 -.03636 
1978 .46284 .02745 -.03044 .29627 
1979 -.32072 .04745 -.05973 -.19232 
1980 .49667 .02044 .19448 -.00528 
1981 -.14831 -.00630 .03674 .03124 
1982 .25749 .05638 -.11215 -.15249 
1983 *-1.57093 -.33816 .87569 .56063 
1984 .79560 .11490 -.35044 .08088 
1985 .04867 -.00514 -.00777 .02600 
1986 -.02824 .00919 -.00055 .00077 
1987 -.19236 .11694 -.01441 -.04758 

Standardized dffits value 
Standardized dtbeta for the intercept term 
Standardized dtbeta for logged January-February inflows 
Standardized dtbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p+ l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .01147 .07855 -.08335 .08291 
1963 -.12511 .34008 -.56139 .76299 
1964 -.19520 -.01927 .09009 -.06075 
1965 -.00201 .01990 .00623 -.00291 
1966 -.13329 .03783 .12110 -.00770 
1967 .52712 .04818 -.22828 -.20785 
1968 .02189 .00218 -.00507 -.01515 
1969 -.09593 .00724 .24899 -.07012 
1970 .12949 -.15339 .13278 -.18584 
1971 .56480 .27439 -.49455 -.16519 
1972 -.09591 -.10411 .22256 -.07646 
1973 .08486 -.17831 .32547 -.01145 
1974 .03602 -.08331 .04601 .02257 
1975 .11385 -.21731 .08947 .08174 
1976 .00905 -.00098 -.03540 .04954 
1977 .02734 -.03059 .05198 -.02694 
1978 -.35516 .20423 -.34398 .24337 
1979 .21143 -.12763 .07133 .03809 
1980 -.08235 .01765 .16907 -.35651 
1981 -.03456 -.02906 -.07657 .07093 
1982 .14135 .04603 .05030 -.00788 
1983 -.32333 -.92278 .01068 -.10554 
1984 -.31407 .66358 -.20224 .15807 
1985 -.03794 .02789 -.01289 .01745 
1986 -.00611 .01485 -.00656 -.01239 
1987 -.01695 -.00163 .09636 -.15490 

Standardized dfbeta for logged May-June inflows 
Standardized dfbeta for logged July-August inflows 
Standardized dfbeta for logged September-October inflows 
Standardized dfbeta for logged November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p+ 1)/n for a large data set. The 

cutoff used here is 1. 
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Examining Subsets of the Data 

All Variables Logged: 1971 Omitted 

N 25 Regression Models for Dependent Variable: LBLKDRUM 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.0908 0.0512 38.61 -12.88 0.5533 -10.45 LGJFINFL 
1 0.0752 0.0350 39.63 -12.46 0.5627 -10.02 LGMAINFL 
1 0.0550 0.0139 40.95 -11.92 0.5750 -9.481 LGJAINFL 
1 0.0072 -.0360 44.09 -10.68 0.6041 -8.247 LGMJINFL 

-------------------------------------------------------
2 0.3699 0.3126 22.31 -20.05 0.4009 -16.39 LGJFINFL LGJAINFL 
2 0.2692 0.2028 28.91 -16.35 0.4649 -12.69 LGJFINFL LGMAINFL 
2 0.1403 0.0622 37.36 -12.28 0.5469 -8.628 LGJAINFL LGSOINFL 
2 0.1267 0.0474 38.25 -11.89 0.5555 -8.236 LGJFINFL LGSOINFL 

----------------------------------------------------------------
3 0.4547 0.3768 18.75 -21.66 0.3634 -16.79 LGJFINFL LGMAINFL LGJAINFL 
3 0.3815 0.2931 23.55 -18.52 0.4122 -13.64 LGJFINFL LGJAINFL LGSOINFL 
3 0.3776 0.2887 23.80 -18.36 0.4148 -13.48 LGJFINFL LGMJINFL LGJAINFL 
3 0.3699 0.2799 24.30 -18.05 0.4199 -13 .18 LGJFINFL LGJAINFL LGNDINFL 

-------------------------------------------------------------------------
4 0.5657 0.4789 13.47 -25.36 0.3039 -19.26 LGJFINFL LGMAINFL LGMJINFL 

LGJAINFL 
4 0.4677 0.3612 19.90 -20.27 0.3725 -14.17 LGJFINFL LGMAINFL LGJAINFL 

LGSOINFL 
4 0.4656 0.3587 20.03 -20.17 0.3740 -14.07 LGJFINFL LGMAINFL LGJAINFL 

LGNDINFL 
4 0.3928 0.2714 24.80 -16.98 0.4249 -10.88 LGJFINFL LGMJINFL LGJAINFL 

LGSOINFL 
--------------------------------------------------------------------------

5 0.6021 0.4974 13 .09 -25.54 0.2931 -18.23 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL 

5 0.5846 0.4753 14.23 -24.47 0.3060 -17.16 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.5176 0.3907 18.62 -20.73 0.3553 -13.42 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.4003 0.2424 26.32 -15.29 0.4418 -7.973 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

6 0.7254 0.6339 7.000 -32.82 0.2135 -24.29 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

OBS _MODEL_ _ TYPE_ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL 

1 MODELl PARMS LBLKDRUM 0.74381 9.3710 -0.72464 
2 MODELl PARMS LBLKDRUM 0.75014 0.3220 0.49357 
3 MODELl PARMS LBLKDRUM 0.75830 1.6735 
4 MODELl PARMS LBLKDRUM 0.77725 2.8483 
5 MODELl PARMS LBLKDRUM 0.63313 10.1311 -1.70403 
6 MODELl PARMS LBLKDRUM 0.68182 6.4321 -1.14750 0.82346 
7 MODELl PARMS LBLKDRUM 0.73951 2.5863 
8 MODELl PARMS LBLKDRUM 0.74533 9.8570 -1. 08787 
9 MODELl PARMS LBLKDRUM 0.60284 7.9108 -1. 85613 0.58938 

10 MODELl PARMS LBLKDRUM 0.64202 9.9022 -1. 58568 
11 MODELl PARMS LBLKDRUM 0.64405 11. 0890 -1. 72653 
12 MODELl PARMS LBLKDRUM 0.64799 10.0931 -1.71188 
13 MODELl PARMS LBLKDRUM 0.55125 10.5436 -2.09668 1.10501 
14 MODELl PARMS LBLKDRUM 0.61034 7.6514 -1. 73242 0.59409 
15 MODELl PARMS LBLKDRUM 0.61152 7.1976 -1.96777 0.65817 
16 MODELl PARMS LBLKDRUM 0.65182 11.0415 -1.59441 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM _IN_ _ P- _EDF _ 

1 -1 1 2 23 
2 -1 1 2 23 
3 0.34197 -1 1 2 23 
4 0.14498 -1 1 2 23 
5 0.97259 -1 2 3 22 
6 -1 2 3 22 
7 0.77122 -0.54888 -1 2 3 22 
8 0.32088 -1 2 3 22 
9 0.82309 -1 3 4 21 

10 1.09736 -0.21554 -1 3 4 21 
11 -0.17517 1.05701 -1 3 4 21 
12 0.96966 0.01599 -1 3 4 21 
13 -0.83668 1. 09552 -1 4 5 20 
14 0.95360 -0.22753 -1 4 5 20 
15 0.77053 0.19123 -1 4 5 20 
16 -0.21504 1. 22091 -0.24995 -1 4 5 20 

OBS _ MSE_ _RSQ _ _ ADJRSQ_ _ CP _ _ AIC _ _SBC _ 

1 0.55326 0.09077 0.05123 38.6066 -12.8829 -10.4452 
2 0.56272 0.07522 0.03501 39.6260 -12.4590 -10.0212 
3 0.57502 0.05500 0.01391 40.9512 -11. 9184 -9.4806 
4 0.60411 0.00719 -0.03598 44.0857 -10.6845 -8.2467 
5 0.40086 0.36987 0.31258 22.3096 -20.0497 -16.3931 
6 0.46488 0.26922 0.20278 28.9079 -16.3451 -12.6885 
7 0.54688 0.14033 0.06217 37.3575 -12.2842 -8.6276 
8 0.55552 0.12674 0.04735 38.2482 -11.8922 -8.2356 
9 0.36342 0.45469 0.37679 18.7490 -21. 6640 -16.7885 

10 0.41219 0.38150 0.29315 23.5467 -18.5157 -13.6402 
11 0.41480 0.37758 0.28866 23.8040 -18.3576 -13.4821 
12 0.41989 0.36995 0.27994 24.3041 -18.0530 -13.1775 
13 0.30388 0.56574 0.47888 13.4689 -25.3567 -19.2624 
14 0.37251 0.46765 0.36118 19.8991 -20.2655 -14.1712 
15 0.37395 0.46560 0.35872 20.0338 -20.1693 -14.0749 
16 0.42487 0.39283 0.27140 24.8041 -16.9778 -10.8835 

OBS _ MODEL_ _TYPE _ _DEPVAR_ _RMSE_ ImERCEP LGJFINFL LGMAINFL 

17 MODELl PARMS LBLKDRUM 0.54139 10.4332 -1. 91506 1.17861 
18 MODELl PARMS LBLKDRUM 0.55313 9.7065 -2.25397 1.21671 
19 MODELl PARMS LBLKDRUM 0.59607 5.2986 -1. 84479 0.78939 
20 MODELl PARMS LBLKDRUM 0.66465 10.4458 -1. 61694 
21 MODELl PARMS LBLKDRUM 0.46204 7.4027 -2.15590 1.67852 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM _IN_ _P- _EDF_ 

17 -0.94298 1. 35398 -0.39024 -1 5 6 19 
18 -0.87034 1. 03699 0.25283 -1 5 6 19 
19 1. 01325 -0.58187 0.52246 -1 5 6 19 
20 -0.21040 1.25611 -0.37331 0.18504 -1 5 6 19 
21 -1. 23019 1.57423 -1. 02382 0.86112 -1 6 7 18 

OBS _ MSE_ _RSQ_ _ADJRSQ _ _ CP_ _AIC _ _SBC_ 

17 0.29310 0.60208 0.49736 13.0864 -25.5418 -18.2285 
18 0.30596 0.58463 0.47532 14.2305 -24.4686 -17 .1554 
19 0.35529 0.51765 0.39071 18.6215 -20.7312 -13.4179 
20 0.44176 0.40026 0.24244 26.3168 -15.2858 -7.9725 
21 0.21348 0.72543 0.63391 7.0000 -32.8178 -24.2857 
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All Variables Logged: 1967 and 1971 Omitted 

N 24 Regression Models for Dependent Variable: LBLKDRUM 

Rsq Adj C(p) 
Rsq 

AIC MSE SBC Variables in Model 
In 

1 0.1035 0.0627 
1 0.0737 0.0316 
1 0.0722 0.0300 
1 0.0043 -.0410 

61.01 -12.91 0.5392 -10.55 LGMAINFL 
63.70 -12.13 0.5571 -9.770 LGJAINFL 
63.84 -12.09 0.5581 -9.730 LGJFINFL 
69.98 -10.39 0.5989 -8.035 LGMJINFL 

2 0.3676 0.3074 
2 0.2760 0.2070 
2 0.1523 0.0716 
2 0.1330 0.0504 

39.15 -19.29 0.3985 -15.75 LGJFINFL LGJAINFL 
47.42 -16.04 0.4562 -12.51 LGJFINFL LGMAINFL 
58.60 -12.25 0.5342 -8.720 LGMAINFL LGMJINFL 
60.35 -11.71 0.5463 -8.179 LGJFINFL LGSOINFL 

3 0.4679 0.3881 
3 0.3827 0.2901 
3 0.3713 0.2770 
3 0.3691 0.2745 

32.08 -21.43 0.3520 -16.72 LGJFINFL LGMAINFL LGJAINFL 
39.78 -17.87 0.4084 -13.16 LGJFINFL LGMJINFL LGJAINFL 
40.81 -17.43 0.4160 -12.72 LGJFINFL LGJAINFL LGSOINFL 
41.01 -17.34 0.4174 -12.63 LGJFINFL LGJAINFL LGNDINFL 

4 0.6428 0.5676 18.28 -29.00 0.2488 -23.11 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL 

4 0.4908 0.3836 32.01 -20.49 0.3546 -14.60 LGJFINFL LGMAINFL LGJAINFL 
LGNDINFL 

4 0.4715 0.3602 33.76 -19.59 0.3681 -13.70 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL 

4 0.4229 0.3014 38.15 -17.48 0.4019 -11.59 LGJFINFL LGMAINFL LGMJINFL 
LGNDINFL 

5 0.6918 0.6062 15.85 -30.54 0.2265 -23.47 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.6581 0.5632 18.89 -28.05 0.2513 -20.98 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL 

5 0.5265 0.3950 30.79 -20.23 0.3481 -13.16 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.4229 0.2626 40.15 -15.48 0.4243 -8.414 LGJFINFL LGMAINFL LGMJINFL 
LGSOINFL LGNDINFL 

6 0.8119 0.7455 7.000 -40.38 0.1464 -32.14 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

1 MODELl PARMS LBLKDRUM 
2 MODELl PARMS LBLKDRUM 
3 MODELl PARMS LBLKDRUM 
4 MODELl PARMS LBLKDRUM 
5 MODELl PARMS LBLKDRUM 
6 MODELl PARMS LBLKDRUM 
7 MODELl PARMS LBLKDRUM 
8 MODELl PARMS LBLKDRUM 
9 MODELl PARMS LBLKDRUM 

10 MODELl PARMS LBLKDRUM 
11 MODELl PARMS LBLKDRUM 
12 MODELl PARMS LBLKDRUM 
13 MODELl PARMS LBLKDRUM 
14 MODELl PARMS LBLKDRUM 
15 MODELl PARMS LBLKDRUM 
16 MODELl PARMS LBLKDRUM 

0.73433 -0.2817 
0.74642 1. 3257 
0.74704 8.7149 
0.77390 3.0909 
0.63127 9.4730 
0.67544 5.5142 
0.73086 0.8882 
0.73915 9.1296 
0.59334 7.0176 
0.63907 10.7221 
0.64494 9.4059 
0.64608 9.2924 
0.49876 9.8500 
0.59550 5.8662 
0.60670 6.9541 
0.63398 4.7668 

-0.64031 

-1. 61979 
-1. 06385 

-1.08533 
-1.76864 
-1.64132 
-1.56004 
-1. 64974 
-2.02405 
-1.91661 
-1.71012 
-1.49356 

0.56941 

0.85878 
0.94877 

0.62563 

1. 30171 
0.72960 
0.62511 
1. 52304 
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OBS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

LGMJINFL 

0.10919 

-0.51408 

-0.24209 

-1. 06324 

-0.67364 

1 0.53924 
2 0.55715 
3 0.55807 
4 0.59892 
5 0.39850 
6 0.45621 
7 0.53415 
8 0.54634 
9 0.35205 

10 0.40841 
11 0.41595 
12 0.41742 
13 0.24876 
14 0.35462 
15 0.36809 
16 0.40194 

17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

LGJAINFL LGSOINFL LGNDINFL 

0.38770 

0.97298 

0.81434 
1. 08970 

0.41792 

1.04464 -0.12386 

-1 1 2 22 
-1 1 2 22 
-1 1 2 22 
-1 1 2 22 
-1 2 3 21 
-1 2 3 21 
-1 2 3 21 
-1 2 3 21 
-1 3 4 20 
-1 3 4 20 
-1 3 4 20 

0.96074 0.06675 -1 3 4 20 
1.15551 -1 4 5 19 
0.73759 0.27471 -1 4 5 19 
0.88451 -0.12105 -1 4 5 19 

0.58298 -1 4 5 19 

0.10349 
0.07372 
0.07218 
0.00428 
0.36759 
0.27600 
0.15231 
0.13298 
0.46791 
0.38273 
0.37133 
0.36911 
0.64282 
0.49083 
0.47148 
0.42289 

0.06274 
0.03162 
0.03000 

-0.04099 
0.30736 
0.20705 
0.07158 
0.05040 
0.38810 
0.29014 
0.27703 
0.27448 
0.56763 
0.38363 
0.36022 
0.30139 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LBLKDRUM 0.47596 
LBLKDRUM 0.50132 
LBLKDRUM 0.58998 
LBLKDRUM 0.65135 
LBLKDRUM 0.38267 

61. 0129 
63.7029 
63.8424 
69.9782 
39.1472 
47.4241 
58.6012 
60.3483 
32.0819 
39.7790 
40.8095 
41. 0102 
18.2761 
32.0114 
33.7593 
38.1507 

8.3877 
9.8438 
4.5313 
4.7860 
6.4519 

-12.9105 
-12.1266 
-12.0866 
-10.3915 
-19.2860 
-16.0398 
-12.2544 
-11. 7132 
-21.4314 
-17.8676 
-17.4283 
-17.3436 
-28.9973 
-20.4878 
-19.5930 
-17.4818 

-2.26532 
-1. 91290 
-1. 82411 
-1.49591 
-2.17542 

-10.5544 
-9.7704 
-9.7305 
-8.0354 

-15.7518 
-12.5056 

-8.7203 
-8.1790 

-16.7192 
-13.1554 
-12.7161 
-12.6314 
-23.1070 
-14.5975 
-13.7027 
-11. 5916 

1.51402 
1. 33092 
0.82539 
1.52095 
1.89840 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM IN_ _P_ _EDF_ 

17 -1.15481 
18 -1.11087 
19 
20 -0.67323 
21 -1.44847 

17 0.22654 
18 0.25132 
19 0.34808 
20 0.42426 
21 0.14644 

1. 07117 
1. 31778 
0.94323 

1.55294 

_ RSQ_ 

0.69184 
0.65814 
0.52652 
0.42289 
0.81187 

-0.25358 
-0.47936 

0.00498 
-0.92535 

_ADJRSQ _ 

0.60624 
0.56318 
0.39500 
0.26258 
0.74548 

0.40709 

0.53321 
0.57969 
0.93976 

15.8465 
18.8921 
30.7854 
40.1502 

7.0000 

-1 
-1 
-1 
-1 
-1 

5 
5 
5 
5 
6 

-30.5402 
-28.0491 
-20.2324 
-15.4820 
-40.3840 

6 
6 
6 
6 
7 

18 
18 
18 
18 
17 

-23.4719 
-20.9808 
-13.1641 

-8.4137 
-32.1376 
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All Variables Logged: 1967, 1971, and 1983 Omitted 

N 23 Regression Models for Dependent Variable: LBLKDRUM 

Rsq Adj C(p) 
Rsq 

AIC MSE SBC Variables in Model 
In 

1 0.1060 0.0635 
1 0.0823 0.0386 
1 0.0724 0.0283 
1 0.0041 -.0433 

86.36 -11.30 0.5632 -9.025 LGMAINFL 
89.16 -10.69 0.5782 -8.422 LGJAINFL 
90.32 -10.45 0.5844 -8.176 LGJFINFL 
98.37 -8.813 0.6274 -6.542 LGMJINFL 

2 0.5137 0.4651 
2 0.2762 0.2039 
2 0.1760 0.0936 
2 0.1427 0.0569 

40.31 -23.30 0.3217 -19.89 LGJFINFL LGJAINFL 
68.30 -14.15 0.4788 -10.75 LGJFINFL LGMAINFL 
80.11 -11.17 0.5451 -7.765 LGMAINFL LGMJINFL 
84.05 -10.26 0.5672 -6.851 LGJAINFL LGSOINFL 

3 0.5599 0.4904 
3 0.5302 0.4561 
3 0.5237 0.4485 
3 0.5190 0.4430 

36.87 -23.59 0.3065 -19.05 LGJFINFL LGMAINFL LGJAINFL 
40.37 -22.10 0.3271 -17.55 LGJFINFL LGMJINFL LGJAINFL 
41.13 -21.78 0.3317 -17.24 LGJFINFL LGJAINFL LGNDINFL 
41.69 -21.55 0.3350 -17.01 LGJFINFL LGJAINFL LGSOINFL 

4 0.6882 0.6189 23.75 -29.52 0.2292 -23.84 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL 

4 0.5896 0.4984 35.37 -23.20 0.3017 -17.52 LGJFINFL LGMAINFL LGJAINFL 
LGNDINFL 

4 0.5647 0.4680 38.30 -21.85 0.3199 -16.17 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL 

4 0.5497 0.4496 40.08 -21.07 0.3310 -15.39 LGJFINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.7403 0.6640 19.60 -31.73 0.2021 -24.92 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGNDINFL 

5 0.7034 0.6162 23.96 -28.67 0.2308 -21.86 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL 

5 0.6375 0.5308 31.73 -24.05 0.2822 -17.24 LGJFINFL LGMAINFL LGJAINFL 
LGSOINFL LGNDINFL 

5 0.5676 0.4404 39.97 -20.00 0.3365 -13.19 LGJFINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

6 0.8642 0.8133 7.000 -44.65 0.1123 -36.70 LGJFINFL LGMAINFL LGMJINFL 
LGJAINFL LGSOINFL LGNDINFL 

1 MODELl PARMS LBLKDRUM 
2 MODELl PARMS LBLKDRUM 
3 MODELl PARMS LBLKDRUM 
4 MODELl PARMS LBLKDRUM 
5 MODELl PARMS LBLKDRUM 
6 MODELl PARMS LBLKDRUM 
7 MODELl PARMS LBLKDRUM 
8 MODELl PARMS LBLKDRUM 
9 MODELl PARMS LBLKDRUM 

10 MODELl PARMS LBLKDRUM 
11 MODELl PARMS LBLKDRUM 
12 MODELl PARMS LBLKDRUM 
13 MODELl PARMS LBLKDRUM 
14 MODELl PARMS LBLKDRUM 
15 MODELl PARMS LBLKDRUM 
16 MODELl PARMS LBLKDRUM 

0.75048 -0.3735 
0.76039 0.9897 
0.76446 8.7599 
0.79211 3.0881 
0.56718 10.8680 
0.69195 5.4597 
0.73830 0.9509 
0.75310 1.7442 
0.55361 8.8892 
0.57194 12.1795 
0.57589 10.4559 
0.57875 10.7962 
0.47874 10.8605 
0.54926 7.6477 
0.56563 8.8291 
0.57534 9.7856 

-0.64593 

-2.20469 
-1.05999 

-2.21033 
-2.22999 
-2.30689 
-2.13700 
-2.31214 
-2.39615 
-2.14534 
-2.24009 

0.58072 

0.86185 
1.10283 

0.44350 

1.08908 
0.55511 
0.44153 
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OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM _IN_ _P_ _EDF_ 

1 
2 
3 
4 0.10958 
5 
6 
7 -0.67297 
8 
9 

10 -0.25290 
11 
12 
13 -0.93554 
14 
15 
16 

1 0.56322 
2 0.57819 
3 0.58440 
4 0.62743 
5 0.32170 
6 0.47879 
7 0.54508 
8 0.56717 
9 0.30648 

10 0.32712 
11 0.33165 
12 0.33495 
13 0.22920 
14 0.30169 
15 0.31994 
16 0.33102 

OBS 

17 
18 
19 
20 
21 

MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

0.43991 

1. 42467 

0.82441 -0.47979 
1. 23507 
1. 54877 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

1.41156 0.17369 -1 
1.51242 -0.14723 
1.41818 

-1 
-1 

1.16372 0.31340 -1 
-1 1.32013 -0.14129 

1.63567 -0.40132 0.37375 -1 

_RSQ_ 

0.10605 
0.08229 
0.07243 
0.00413 
0.51372 
0.27625 
0.17604 
0.14265 
0.55987 
0.53024 
0.52373 
0.51899 
0.68819 
0.58956 
0.56473 
0.54966 

0.06348 
0.03859 
0.02826 

-0.04329 
0.46509 
0.20387 
0.09364 
0.05692 
0.49038 
0.45607 
0.44853 
0.44305 
0.61889 
0.49835 
0.46801 
0.44958 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

LBLKDRUM 
LBLKDRUM 
LBLKDRUM 
LBLKDRUM 
LBLKDRUM 

0.44954 
0.48044 
0.53119 
0.58013 
0.33505 

86.3620 
89.1621 
90.3243 
98.3743 
40.3138 
68.3024 
80.1127 
84.0474 
36.8737 
40.3663 
41.1332 
41.6918 
23.7507 
35.3746 
38.3009 
40.0779 

ImERCEP 

9.3862 
10.8534 

6.2097 
11.1650 

7.4582 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

-11.2962 
-10.6930 
-10.4471 

-8.8130 
-23.3000 
-14.1538 
-11.1714 
-10.2579 
-23.5938 
-22.0951 
-21.7787 
-21.5510 
-29.5209 
-23.2001 
-21. 8492 
-21. 0660 

LGJFINFL 

-2.57102 
-2.20103 
-2.31944 
-2.24969 
-2.49168 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

21 
21 
21 
21 
20 
20 
20 
20 
19 
19 
19 
19 
18 
18 
18 
18 

-9.0252 
-8.4220 
-8.1762 
-6.5420 

-19.8935 
-10.7473 

-7.7649 
-6.8514 

-19.0518 
-17.5531 
-17.2368 
-17.0090 
-23.8434 
-17.5226 
-16.1717 
-15.3885 

LGMAINFL 

1.30085 
1.11841 
0.65528 

1. 68311 

OBS LGMJINFL LGJAINFL LGSOINFL LGNDINFL LBLKDRUM IN_ _P_ _EDF_ 

17 -1.02565 
18 -0.98317 
19 
20 -0.26531 
21 -1.31900 

17 0.20209 
18 0.23083 
19 0.28216 
20 0.33655 
21 0.11226 

1. 34017 
1.57970 
1. 43037 
1.78291 
1.84035 

0.74034 
0.70341 
0.63746 
0.56757 
0.86425 

-0.25283 
-0.55758 
-0.42902 
-0.94039 

_ADJRSQ_ 

0.66397 
0.61618 
0.53083 
0.44039 
0.81334 

0.42009 

0.61657 
0.36661 
0.96192 

19.6037 
23.9560 
31. 7293 
39.9664 

7.0000 

-1 
-1 
-1 
-1 
-1 

5 
5 
5 
5 
6 

-31.7307 
-28.6724 
-24.0541 
-19.9997 
-44.6469 

6 
6 
6 
6 
7 

17 
17 
17 
17 
16 

-24.9178 
-21. 8595 
-17.2411 
-13 .1867 
-36.6985 
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Summary Report 

Description of the Problem 
Bimonthly freshwater inflows into Galveston Bay were recorded for the years 1962 to 

1981. These variables, and various transformations of them, were used to construct a model for 
the annual harvest of red drum. 

Constructing Models-General Discussion 
Stability of coefficient estimates and accuracy of predicted values are primary goals in 

constructing models for prediction. To this end, the data must be examined from three points of 
view: individual observations (to detect outliers or influential points); variables, individually and 
in groups (to select an optimal set of predictors); and the interaction of these two, which 
produces the overall structure of the data set (to determine whether multicollinearity is present or 
not). The first two of these were examined by both graphic and quantitative means; the third by 
quantitative means only. 

Detecting Influential Points and Outliers 

The structures of individual variables were examined via box plots and histograms, as 
well as by all the usual numerical measures. For each pair of variables, 99% prediction ellipses 
were plotted in a further effort to look for unusual points. For example, suppose large values of 
Variable A are generally associated with large values of Variable B. If an observation consisted 
of a large value for Variable A but a small value for Variable B, that point would be considered 
unusual, even though it was well within the range of data for both variables and could not be 
considered an outlier. 

In addition, a number of residual analysis techniques were employed. A large residual 
indicates a point not well-fit by the model. The deleted residual, however, is somewhat more 
useful in the search for influential points. The model is fitted without a given observation, and 
the predicted response and corresponding residual are calculated for that observation. The 
Studentized deleted residual is scaled to have a Student's t distribution. Histograms and normal 
P-P plots of the residuals were also examined. 

Other quantities, such as the Mahalanobis distance, Cook's distance, the leverage value, 
standardized values for the Dffits (to measure the influence of a given observation on the 
predicted response) and the Dtbetas (to measure the influence of a given observation on the 
calculated coefficients) were also used to build a general picture of the influence of individual 
points. Plots were made of the standardized Dffits value for each model against the Dtbeta 
values for each predictor in the model. Points which were extreme indicated observations which 
had strong effects on both predicted values and coefficient estimates. 
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Variable Selection 

For each regression, residuals were plotted against each of the independent variables to 
look for nonlinear relationships between the response variable and individual predictors. Partial 
residual plots were employed to examine the overall relationship between the response and 
individual predictors. A partial residual is a corollary to the deleted residual. That is, the model 
is fitted without a given variable and the predicted response and corresponding residual are 
calculated for each observation. This seeks to answer the question, "What is the relationship of 
this predictor to the response variable, taking all other variables into account?" Thus, it 
examines the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a given 
model. We examined a number of these, including R2 and mean squared error (MSE), and 
several others which directly incorporate penalties for having too many predictors in the model, 
such as adjusted R2, Cp, AIC, and SBC. It is well-established that too many predictors in a model 
can lead to bad prediction, just as too few can, and these measures are used as part of the attempt 
to find an optimal model. 

Multicollinearity 

Multicollinearity arises when one or more variables are closely approximated by linear 
combinations of the remaining variables, resulting in unstable coefficient estimates. The 
variance inflation factor (VIF) was calculated for each coefficient estimate to measure this 
instability, which is not usually considered profound for VIF's less that 10. Additionally, the 
condition index (a ratio of eigenValues of the covariance matrix, with the largest eigenValue 
always on top) was calculated. A ratio greater than 30 is considered cause for concern. 

Other Procedures 

Several other miscellaneous diagnostics, including the Durbin-Watson test for serial 
autocorrelation, were performed, and no general problems were detected. The Box-Cox 
procedure, used to find a transformation to normality, was also performed. 

How the Final Models Were Chosen 
Selecting the Data Set Used. First, the variables were explored thoroughly, individually 

and in pairs, in a first effort to detect outliers. The SAS® programming language allows a 
number of diagnostics to be calculated for a group of models on a given data set without actually 
performing a formal regression, thus allowing one to examine a large number of models quite 
efficiently. In addition to the untransformed data, three transformed data sets were selected for 
this procedure, based on prior experience. Before we proceeded, the Box-Cox procedure was 
performed to find if a transformation to normality was suggested. The recommended 
transformation was the square root of harvest. At this point, there were five data sets for which 
the diagnostic series was calculated: 

1. Untransformed data 
2. Square root of harvest; remaining variables untransformed 
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3. Natural log of inflow variables; harvest untransformed 
4. Natural log of harvest; inflows untransformed 
5. Natural log of all variables 

Selecting the Points to be Omitted. The maximum R2 values for these data sets were 
0.55, 0.52, 0.55, 0.48, and 0.56, in order of data set. Thus, this initial examination of the five 
models did not produce an immediate candidate for a superior model; however, the fourth data 
set seemed less promising than the remaining four. Therefore, full regressions were performed 
for four models, each of which contained all variables in its corresponding data set. A number of 
diagnostics were employed to determine potentially influential points; the results are summarized 
in the table below. (An asterisk indicates that the observation year was deleted for subsequent 
analysis.) The abbreviation key and a similar summary table for points designated by box plots 
as potentially influential appear on the next page. A point was not considered to be a problem 
unless it garnered multiple flags. 

BOX SDR LEV MAH COO SDF SDB Total 
Data set 1 

1976 1 1 2 
*1977 1 1 1 4 7 
*1979 1 1 3 5 
*1981 1 1 1 1 2 6 

Data Set 2 
1963 1 1 
1971 1 1 
1976 1 1 2 

*1977 1 1 4 6 
*1979 1 1 3 5 
*1981 1 1 1 1 2 6 

Data Set 3 
1965 1 1 

*1976 1 1 1 3 
*1977 1 1 3 5 
*1979 1 1 2 4 

1981 1 1 
Data Set 5 

*1963 1 1 1 3 
1965 1 1 
1971 1 1 
1976 1 1 

*1977 1 1 2 
*1979 1 1 1 3 

1981 1 1 
Summary of pomts flagged by diagnostic measures 
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Key to Abbreviations: 
BOX Box plot 
SDR Studentized deleted residual 
LEV Leverage value 
MAH Mahalanobis distance 
COO Cook's distance 
SDF Standardized Dffits value 
SDB Standardized Dtbeta value 

Year Variable 
1962 Natural log of Red Drum Harvest 
1963 Natural log of Red Drum Harvest 
1965 Natural log of July-August Inflows 
1975 Red Drum Harvest 
1976 Red Drum Harvest, 

Square Root of Red Drum Harvest 
1981 July-August Inflows 

Summary of pomts flagged by box plots 

Selecting the Final Candidate Models. Twenty-one different models were examined 
for each of the four data subsets (Data Sets 1,2,3, and 5, each without the points indicated by an 
asterisk), and three models were chosen from each of two data subsets (1 and 3) for further 
examination. 

1977,1979, and 1981 Omitted: 
1a. Harvest regressed on January-February, May-June, and November-December 

inflows (adjusted R2 = 0.589) 
lb. Harvest regressed on January-February, May-June, September-October, and 

November-December inflows (adjusted R2 = 0.634) 
lc. Harvest regressed on January-February, May-June, July-August, and September

October, and November-December inflows (adjusted R2 = 0.627) 

1976.1977, and 1979 Omitted: 
3a. Harvest regressed on natural log of January-February, May-June, and November

December inflows (adjusted R2 = 0.607) 
3b. Harvest regressed on natural log of January-February, March-April, May-June, 

and November-December inflows (adjusted R2 = 0.632) 
3c. Harvest regressed on natural log of January-February, March-April, May-June, 

July-August, and November-December inflows (adjusted R2 = 0.635) 
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Selecting the Final Models. To put these models on a common ground for testing, the 
observations corresponding to the years 1976, 1977, 1979, and 1981 were deleted. Regression 
was performed using each of these six models, and the deleted residuals were calculated. Various 
descriptive statistics were calculated for the square of these deleted residuals. (See tabular 
results.) Two models, 3a and 3b, were clearly better than the others. Incidentally, the poorer 
results from models with a larger number of variables shows the danger of overfitting the model. 

Descriptive Statistics for Squared Deleted Residuals 

Std. 
N Minimum Maximum Mean Deviation 

1a 16 .0605 2322.9546 465.617784 782.259005 

1b 16 .2584 2171.0065 445.043241 676.275526 
1c 16 2.7460 2690.4705 514.005926 782.252689 
3a 16 .0140 1886.1565 348.985208 575.176139 

3b 16 8.8319 1587.6798 342.194402 480.842916 

3c 16 .1097 2526.1724 426.897013 650.251199 

To be more confident in our final choice, we repeated the previous deleted residual 
analysis using all data points. Model 3a, which was second-ranked in the previous analysis, is 
first-ranked when all data points are used. Model 3b, which was first-ranked in the previous 
analysis, is third-ranked when all observations are used. No other model shows any clear 
advantage over either of these two, when both set of results are taken into account. 

Descriptive Statistics for Squared Deleted Residuals (All Data) 

N Minimum Maximum Mean Std. Deviation 
1a 20 .8780 3204.3323 533.948180 917.760300 
1b 20 1.9131 2762.5477 568.136366 816.686987 
1c 20 3.3703 3231.0915 740.122015 1046.356996 
3a 20 .0821 3024.1501 478.749371 876.635946 
3b 20 .0240 3728.1851 544.136083 1017.543199 
3c 20 1.9308 3582.0904 549.319335 1041.582161 

3a 
R2 0.681 
Adjusted R2 0.607 

If we look at the actual diagnostic numbers, we find 
that the difference between these two models is relatively 
small. (See table at right.) Therefore, we recommend both 
these two models as our final choice, with somewhat of a 
preference for model 3b. The results of these two 
regressions appear on the following pages. 

MSE 148.397 
Co 3.726 
AIC 88.438 
SBC 91.771 

3b 
0.724 
0.632 

139.166 
4.016 

87.9851 
92.151 
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Modell 

Red Drum Harvest = -198.741 - 62. 120*Ln(January-February Inflows) 
+ 38.007*Ln(May-June Inflows) 
+ 55.626*Ln(November-December Inflows) 

Notes on the results. There is no evidence of serial autocorrelation from examining the 
Durbin-Watson results. The relatively small variance inflation factors (VIF's) indicate no serious 
multicollinearity, while the condition index does. This apparent contradiction is caused by the 
presence of the intercept term. When the standardized data are analyzed via principal 
components, the apparent multicollinearity disappears. (See BMDp® output section.) We can 
get a more accurate version of the condition index (the ratio of largest to smallest eigenvalues) 
from this output: 1.7276110.14847 = 11.636, which is considerably smaller than the 94.028 
indicated in the standard regression. (See the shaded area of the BMDp® output for the source of 
the values.) For both this model and the next, the fitted coefficients resulting from principle 
components regression are the same as the fitted coefficients from ordinary least squares 
regression. 

Model SummarY',b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Souare R Square Estimate Durbin-Watson 
1 Ln(November-December 

Inflows), Ln(May-June 
Inflows), .825 .681 .607 12.1819 
Ln(Januf.c5Y-February 
Inflows)' , 

a. Dependent Variable: Red Drum Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), Ln(November-December Inflows), Ln(May-June Inflows), 
Ln(January-February Inflows) 

d. All requested variables entered. 

ANOVN' 

Sum of Mean 
Model Souares df Souare F Sic. 
1 Regression 4117.590 3 1372.530 9.249 .002° 

Residual 1929.167 13 148.397 
Total 6046.758 16 

a. Dependent Variable: Red Drum Harvest 

b. Independent Variables: (Constant), Ln(November-December 
Inflows), Ln(May-June Inflows), Ln(January-February Inflows) 

2.093 
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CoefficientS' 

Stand 
ardize 

d 
Unstandardized Coeffi 95% Confidence Collinearity 

Coefficients cients Interval for B Statistics 

Std. Lower Upper 
Model B Error Beta t Sio. Bound Bound Tolerance VIF 
1 (Constant) -198.741 73.487 -2.704 .018 -357.501 -39.982 

Ln(January-February 
-62.120 14.198 -1.260 -4.375 .001 -92.793 -31.447 .296 3.379 Inflows) 

Ln(May-June Inflows) 38.007 7.851 1.006 4.841 .000 21.047 54.967 .569 1.758 
Ln(November-December 

55.626 12.248 1.246 4.542 .001 29.166 82.086 .326 3.066 Inflows) 

a. Dependent Variable: Red Drum Harvest 

Colllnearily Diagnostic' 

Variance Proportions 

Condition Ln(January-February Ln(May-June Ln(November-December 
Model Dimension Eigenvalue Index (Constant) Inflows) Inflows) Inflows) 
1 1 3.994 1.000 .00 .00 .00 .00 

2 4.657E-03 29.283 .00 .00 .30 .10 
3 1.381E-03 S3.n5 .82 .13 .10 .01 
4 4.S17E-04 94.028 .18 .86 .61 .89 

a. Dependent Variable: Red Drum Harvest 

Predicted and Observed Harvests 
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BKDP'R - RBGRBSSZON ON PRZNCZPAL COKPONBNTS AND RZDOE RBGRBSSZON 
Copyright 1977, 1979, 1981, 1982, 1983, 1985, 1987, 1988, 1990, 1993 

by BMDP Statistical Software, Inc. 

COMPUTATION BASED ON CORRELATION MATRIX OF INDEPENDENT VARIABLES. 
PRINCIPAL COMPONENTS ARE ENTERED IN ORDER OF 
MAGNITUDE OF CORRELATIONS WITH DEPENDENT VARIABLE. 

MAXIMUM NUMBER OF COMPONENTS TO ENTER . . 
NUMBER OF COMPONENTS TO ENTER LIMITED BY 
MAGNITUDE OF CORRELATION GREATER THAN 

NUMBER OF CASES READ. 

CORRELATION MATRIX 

red_drum 19jfinfl 

red_drum 2 
19jfinfl 5 
19mjinfl 7 
19ndinfl 10 

2 5 

1. 0000 
-0.0426 

0.3765 
0.1996 

1. 0000 
0.3406 
0.7023 

19mj infl 
7 

1.0000 
-0.1605 

3 

0.0100 

17 

19ndinfl 
10 

1.0000 

CUMULATIVE PROPORTION OF TOTAL VARIANCE OF INDEPENDENT VARIABLES 

0.57587 0.95051 

EIGENVECTORS 
1 

5 Igj finfl 0.7269 
7 19mj infl 0.1950 

10 Igndinfl 0.6585 

DEPENDENT VARIABLE 

TOTAL SUM OF SQUARES 
DEGREES OF FREEDOM 

MEAN SQUARE 

1.00000 

2 3 
0.1329 -0.6738 
0.9008 

-0.4134 

6046.757810 
16 

377.922363 

0.3880 
0.6288 

CORRELATION BETWEEN PRINCIPAL COMPONENTS AND DEPENDENT VARIABLE 
0.13233 0.23671 0.77937 

REGRESSION COEFFICIENTS OF PRINCIPAL COMPONENTS 
CONSTANT COMPONENTS 

(MEAN OF Y) 
28.28823 1.95724 4.34059 39.32120 

COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL COMPONENTS REGRESSION 

INDEX OF RESIDUAL F-VALUES 
COMPONENTS SUM OF REGRESSION COMPONENT 

ENTERING SQUARES MODEL TO ENTER R2 CONSTANT VARIABLES 
5 19j finfl 

3 2373.87109 23.21 23.21 0.6074 -105.3260 -67.1911 
2 2035.06226 13.80 2.33 0.6634 -145.5779 -65.7277 
1 1929.17285 9.25 0.71 0.6810 -198.7393 -62.1199 

COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL COMPONENTS REGRESSION 
(CONTINUED) 

7 Igmjinfl 10 Igndinf1 
3 29.66326 56.78691 
2 37.26490 52.66591 
1 38.00673 55.62605 
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Model 2 

Red Drum Harvest = -234.131- 64. 132*Ln(January-February Inflows) 
+ 14.634*Ln(March-April Inflows) - 27.51O*Ln(May-June Inflows) 
+ 58.853*Ln(November-December Inflows) 

Notes on the results. There is no evidence of serial autocorrelation from examining the 
Durbin-Watson results for this second model, either. The apparent contradiction between 
multicollinearity indicators exists here, as well, and for the same reasons. We can again calculate 
the effective condition index as 1.98478/0.14558 = 13.6336, much smaller than the apparent 
condition index of 105.190. 

Model Summarf,b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate 
1 Ln(March-Aprillnflows), 

Ln(January-February Inflows), 
.851 .724 .632 11.7968 

Ln(November-Dece"l,bcPr Inflows), 
Ln(May-June Inflows)' 

a. Dependent Variable: Red Drum Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), Ln(March-Aprillnflows), Ln(January-February Inflows), 
Ln(November-December Inflows), Ln(May-June Inflows) 

d. All requested variables entered. 

ANOVIf-

Sum of Mean 
Model Squares df Square F 
1 Regression 4376.771 4 1094.193 7.863 

Residual 1669.987 12 139.166 
Total 6046.758 16 

a. Dependent Variable: Red Drum Harvest 

b. Independent Variables: (Constant), Ln(March-Aprillnflows), 
Ln(January-February Inflows), Ln(November-December 
Inflows), Ln(May-June Inflows) 

Sia. 
.002° 

Durbin·Watson 

2.193 
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CoefficientII' 

Stand 
ardize 

d 
Unstandardized Coeffi 95% Confidence Coliinearity 

Coefficients cients Interval for B Statistics 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound Tolerance VIF 
1 (Constant) -234.131 75.742 -3.091 .009 -399.160 ·69.103 

Ln(January-February 
-64.132 13.828 -1.301 -4.638 .001 -94.261 -34.003 .293 3.418 Inflows) 

Ln(May-June Inflows) 27.510 10.815 .728 2.544 .026 3.946 51.074 .281 3.558 

Ln(November-December 
58.853 12.094 1.318 4.866 .000 32.502 85.204 .314 3.188 

Inflows) 

Ln(March-Aprillnfiows) 14.634 10.723 .370 1.365 .197 -8.730 37.999 .313 3.194 

a. Dependent Variable: Red Drum Harvest 

Collinearity Diagnostic' 

Variance PrO! ortions 
Condition Ln(January-February Ln(May·June In(November·December Ln(March-April 

Model Dimension Eigenvalue Index (Constant) Inflows) Inflows) Inflows) Inflows) 
1 1 4.991 1.000 .00 .00 .00 .00 .00 

2 6.739E-03 27.214 .00 .01 .04 .07 .05 
3 1.365E·03 60.034 .69 .13 .07 .01 .00 
4 7.152E-04 83.532 .13 .00 .64 .04 .94 
5 4.510E-04 105.190 .18 .86 .25 .88 .00 

a. Dependent Variable: Red Drum Harvest 

Predicted and Observed Harvests 

Model 2 

100.0 0 

Cil 80.0 • 0 

"E •• 
~ • 
0 • x 

Q.. 60.0 - ·x • • 0 x • x 

'" 
0 

"E x x 0 Xx 
01 40.0 • xXal!! 

'" x R 0 
~ o. • x 

x 

~ 
x 0 x 

0 

20.0 • 0 • x I( XIC 0 0 • B. o x 
u; 
~ • x 0 

0.0 • 00 • 01 
J: •• 
E x 
2 -20.0 
Cl • x Predicted 
"0 
CD 
a: -40.0 D Observed 

1940 1950 1960 1970 1980 1990 2000 

Year 

12 



BKDP4R - RBGRBSSXON ON PRXNCXPAL COMPONENTS AND RXDGB RBGRBSSXON 

COMPUTATION BASED ON CORRELATION MATRIX OF INDEPENDENT VARIABLES. 
PRINCIPAL COMPONENTS ARE ENTERED IN ORDER OF 
MAGNITUDE OF CORRELATIONS WITH DEPENDENT VARIABLE. 

MAXIMUM NUMBER OF COMPONENTS TO ENTER 
NUMBER OF COMPONENTS TO ENTER LIMITED BY 
MAGNITUDE OF CORRELATION GREATER THAN 

NUMBER OF CASES READ. 

CORRELATION MATRIX 

red_drum 2 1.0000 
19j finfl 5 -0.0426 
19rnainfl 6 0.3547 
19rnj infl 7 0.3765 
19ndinfl 10 0.1996 

19j finfl 
5 

1.0000 
0.2287 
0.3406 
0.7023 

19rnainfl 
6 

1.0000 
0.8195 

-0.2384 

4 

0.0100 

17 

19rnjinfl 
7 

1. 0000 
-0.1605 

19ndinfl 
10 

1. 0000 

CUMULATIVE PROPORTION OF TOTAL VARIANCE OF INDEPENDENT VARIABLES 

0.49619 0.91724 0.96360 1.00000 

EIGENVECTORS 
1 2 3 4 

5 19j finfl 0.3878 -0.6106 0.3225 -0.6105 
6 19rnainfl 0.6393 0.2322 -0.7056 -0.1989 
7 19rnjinfl 0.6639 0.1483 0.4990 0.5369 

10 19ndinfl 0.0136 -0.7425 -0.3862 0.5472 

DEPENDENT VARIABLE 2 red_drum 

TOTAL SUM OF SQUARES 6046.757810 
DEGREES OF FREEDOM 16 

MEAN SQUARE 377.922363 

CORRELATION BETWEEN PRINCIPAL COMPONENTS AND DEPENDENT VARIABLE 
0.32860 0.01230 -0.35595 0.69928 

REGRESSION COEFFICIENTS OF PRINCIPAL COMPONENTS 
CONSTANT COMPONENTS 

(MEAN OF Y) 
28.28823 4.53435 0.18431 -16.06832 35.62813 

COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL COMPONENTS REGRESSION 

INDEX OF RESIDUAL F-VALUES 
COMPONENTS SUM OF REGRESSION COMPONENT 

ENTERING SQUARES MODEL TO ENTER R2 CONSTANT VARIABLES 
5 19jfinfl 

4 3089.95923 14.35 14.35 0.4890 -60.5444 -55.1632 
3 2323.82373 11.21 4.62 0.6157 -114.8519 -68.3055 
1 1670.90088 11.35 5.08 0.7237 -237.3963 -63.8461 
2 1669.98547 7.86 0.01 0.7238 -234.1312 -64.1315 

COEFFICIENTS OF VARIABLES OBTAINED FROM PRINCIPAL COMPONENTS REGRESSION 
(CONTINUED) 

4 
3 
1 
2 

6 19rnainfl 7 
-14.41642 

8.64986 
14.54716 
14.63422 

19rnj infl 
37.19105 
21. 60399 
27.45659 
27.50974 

10 19ndinfl 
44.77312 
59.02561 
59.16724 
58.85297 
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Exploring the Data 

Listing of Data 

YEAR RED DRUM JF !NFL MA !NFL MJ !NFL JA INFL SO INFL ND INFL 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

RED_DRUM 
JF_INFL 
MA_INFL 
MJ_INFL 
JA_INFL 
SO_INFL 
ND_INFL 

2.60 2915.47 963.27 1615.30 1059.68 1469.86 
1.30 2336.83 815.63 1270.07 724.21 1432.16 

25.70 894.15 689.43 759.57 316.70 1089.76 
32.20 1140.22 818.07 1192.23 220.39 564.65 
29.80 1481.65 1358.37 2727.63 560.03 325.37 
45.00 1283.51 1199.18 2828.73 616.20 459.59 
21.20 1504.38 1932.88 4136.47 844.60 435.08 
38.10 1349.94 2640.94 3676.87 600.78 533.83 
35.30 1514.87 3337.73 3968.77 607.07 489.11 
18.10 849.90 2360.83 1973.78 446.99 859.88 
33.60 976.26 1232.03 1288.20 431.40 923.73 
49.60 1455.68 2134.83 2664.22 829.55 980.35 
34.90 2524.91 2348.44 3077.98 868.72 1845.28 
79.50 2890.51 2857.40 3726.31 1138.54 2253.25 
97.50 2260.46 1321.18 2439.21 925.46 2254.37 
24.20 1819.08 2075.70 2395.03 874.23 1085.72 
14.90 1479.44 1530.34 1315.67 587.24 585.86 
18.70 2336.64 2853.94 1997.58 1274.52 535.72 
13.10 2491.90 2356.53 2213.29 1264.55 1229.99 
6.00 1895.84 2285.70 3516.54 1686.25 1407.21 

Red drum harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 

2205.60 
2208.27 
1105.07 
1030.93 
987.87 

1007.86 
848.36 
706.48 
828.41 
615.13 

1077.87 
1232.31 
1908.59 
2897.57 
2659.43 
2562.96 
1162.82 
1259.39 
1006.62 
767.72 

Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 
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Examination of Individual Variables 

Oescriptives 

Std. 
Statistic Error 

Mean 31.0650 5.3290 

Lower 19.9112 
95% Confidence Bound 
Interval for Mean Upper 42.2188 

Bound 

5% Trimmed Mean 29.0278 

Red Median 27.7500 

Drum Variance 567.972 

Harvest 
Std. Deviation 23.8322 

Minimum 1.30 

Maximum 97.50 

Range 96.20 

InterquartiJe Range 21.7000 

Skewness 1.450 .512 

Kurtosis 2.555 .992 

Extreme Values 

Case 
Number Year Value 

1 15 1976 97.50 

2 14 1975 79.50 

Highest 3 12 1973 49.60 

4 6 1967 45.00 

Red Drum Harvest 
5 8 1969 38.10 

1 2 1963 1.30 

2 1 1962 2.60 

Lowest 3 20 1981 6.00 

4 19 1980 13.10 

5 17 1978 14.90 
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cti 
E 
~ 

0 
Z 
"C 
Q) 

'0 
Q) 
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2.0 
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1.0 

.5 
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-1.5 

-2.0 . 
-20 a 

. . 
20 40 

Nonnal Q-Q Plot 

of Red Drum Harvest 

c 

c 

. 
60 80 100 

Observed Value 

Tests of Normality 

Kolmofl:orov-Smirno1 ShaDiro-WiIk 

Statistic df Sig. Statistic df Sig. 

Red 
Drum .184 20 .075 .875 20 .014 

Harvest 

a. Lilliefors Significance Correction 
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Red Drum Harvest 

0197S 
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-20~ ____________________ -r ____________________ ___ 

N. 20 

Red Drum Harvest 
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Square Root of Red Drum Harvest 

0 1976 

8 

4 

2 

o~ ________________ ~ ________________ ___ 
N. 

Ln (Red Drum Harvest) 
5 

4 

3 

2 

01962 

*1963 

o 

-1.l---------------------.-----------------__ 
N. 
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Descriptives 

Statistic Std. Error 

Mean 1770.0820 145.2342 

Lower 1466.1034 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2074.0606 

5% Trimmed Mean 1757.5706 

Median 1509.6250 
January-February Variance 421859.203 
Inflows 

Std. Deviation 649.5069 

Minimum 849.90 

Maximum 2915.47 

Range 2065.57 

Interquartile Range 1036.6650 

Skewness .361 .512 

Kurtosis -1.048 .992 

Extreme Values 

Case 
Number Year Value 

1 1 1962 2915.47 

2 14 1975 2890.51 

Highest 3 13 1974 2524.91 

4 19 1980 2491.90 

January-February 5 2 1963 2336.83 
Inflows 1 10 1971 849.90 

2 3 1964 894.15 

Lowest 3 11 1972 976.26 

4 4 1965 1140.22 

5 6 1967 1283.51 
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2.0 

1.5 
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.5 
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Observed Value 

January-February 
Inflows 

Nonnal Q-Q Plot 

of January-February Inflows 

c 

c 

. . . 
1000 2000 3000 

Tests of Normality 

Kolmogorov-Smimo~ Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

.203 20 .030 .930 20 .205 

a. Lilliefors Significance Correction 
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January-February Inflows 

o~ __________________ ~ __________________ __ 

January-February Inflows 
6 

5 

4 

750 1000 1250 1500 1750 2000 2250 2500 2750 3000 

Thousands of Acre-Feet 
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LnCIanuary-Pebruary Inflows) 
8.2 

8.0 

7.8 

7.6 

7.4 

7.2 

7.0 

6.8 

6.6 
N. " 
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Descriptives 

Statistic Std. Error 
Mean 1855.6210 175.lJ48 

Lower 1489.1014 
95% Confidence Bound 
Interval for Mean Upper 

Bound 
2222.1406 

5% Trimmed Mean 1838.0700 

Median 2004.2900 
March-April Variance 613304.209 
Inflows 

Std. Deviation 783.1374 

Minimum 689.43 

Maximum 3337.73 

RanJ(e 2648.30 

Interquartile Range lJ52.3625 

Skewness .104 .512 

Kurtosis -1.093 .992 

Extreme Values 

Case 
Number Year Value 

1 9 1970 3337.73 

2 14 1975 2857.40 

Highest 3 18 1979 2853.94 

4 8 1969 2640.94 

March-April 5 10 1971 2360.83 
Inflows 1 3 1964 689.43 

2 2 1963 815.63 

Lowest 3 4 1965 818.07 

4 1 1962 963.27 

5 6 1967 IJ99.18 
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2.0 

1.5 

1.0 

.5 

0.0 
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-1.0 Z 
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0 1000 2000 

Nonnal Q-Q Plot 

of March-April Inflows 

c 

. 
3000 4000 

Observed Value 

Tests of Normality 

Ko!mogorov-Smirnmli Shapiro-Wilk 

Statistic df Sil(. Statistic df 
March-April .137 20 .200* .948 20 
Inflows 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Sig. 

.387 

--_ ... __ ._----------
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March-April Inflows 
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20 
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LnCMarch-April Inflows) 
8.5 

8.0 

7.5 

7.0 

6.5 

6.0"--________ -.--_______ _ 

20 
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Descriptives 

Statistic Std. Error 
Mean 2439.1725 227.8998 

Lower 1962.1727 
95% Confidence Bound 
Interval for Mean Upper 2916.1723 

Bound 

5% Trimmed Mean 2438.1894 

Median 2417.1200 
May-June Variance 1038766. 743 
Inflows 

Std. Deviation 1019.1991 

Minimum 759.57 

Maximum 4136.47 

Range 3376.90 

Interquartile Range 2016.3225 

Skewness .117 .512 

Kurtosis -1.092 .992 

Extreme Values 

Case 
Number Year Value 

1 7 1968 4136.47 

2 9 1970 3968.77 

Highest 3 14 1975 3726.31 

4 8 1969 3676.87 

May-June 5 20 1981 3516.54 
Inflows I 3 1964 759.57 

2 4 1965 1192.23 

Lowest 3 2 1963 1270.07 

4 11 1972 1288.20 

5 17 1978 1315.67 
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4000 5000 
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Tests of Normality 

Koln1O.gorov-Smirno~ Shapiro-Wilk 

Statistic df Sil(o Statistic df 

May-June .lI5 20 .200* .955 20 
Inflows 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Sig. 

.455 
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May-June Inflows 
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20 
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Ln(May-June Inflows) 
8.5 

8.0 

7.5 

7.0 

6.5.1--________ -,-________ _ 
N. 20 
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Oescriptives 

Std. 
Statistic Error 

Mean 793.8555 80.8806 

Lower 
624.5704 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
963.1406 

5% Trimmed Mean 776.1372 

Median 776.8800 
July-August Variance 130833.488 
Inflows 

Std. Deviation 361.7091 

Minimum 220.39 

Maximum 1686.25 

Range 1465.86 

Interquartile Range 459.2925 

Skewness .694 .512 

Kurtosis .497 .992 

Extreme Values 

Case 
Number Year Value 

1 20 1981 1686.25 

2 18 1979 1274.52 

Highest 3 19 1980 1264.55 

4 14 1975 1138.54 

July-August 5 1 1962 1059.68 
Inflows 1 4 1965 220.39 

2 3 1964 316.70 

Lowest 3 11 1972 431.40 

4 10 1971 446.99 

5 5 1966 560.03 
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1.5 

1.0 

.5 

0.0 

(ij -.5 

E 
0 -1.0 Z 
'0 
Q) - -1.5 0 
Q) 

~ 
W -2.0 . . 

0 200 400 600 800 

Normal Q-Q Plot 
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a 
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Observed Value 

Tests of Normality 

Ko!mogorov-Smimo'" Shapiro-Wilk 

Statistic df Sig. Statistic df 

July-August .138 20 .200· .962 20 
Inflows 

•. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Sig. 

.555 
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July-August Inflows 
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Ln(July-August Inflows) 
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5.0~ ___ -------r-------__ _ 
N. 20 
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Oescriptives 

Statistic Std. Error 
Mean 1038.0385 131.9724 

Lower 761.8171 
95% Confidence Bound 
Interval for Mean Upper 1314.2599 

Bound 

5% Trimmed Mean 1010.0572 

Median 952.0400 
September-October Variance 348334.255 
Inflows 

Std. Deviation 590.1985 

Minimum 325.37 

Maximum 2254.37 

Range 1929.00 

Interquartile Range 891.6200 

Skewness .830 .512 

Kurtosis -.153 .992 

Extreme Values 

Case 
Number Year Value 

I 15 1976 2254.37 

2 14 1975 2253.25 

Highest 3 13 1974 1845.28 

4 1 1962 1469.86 

September-October 5 2 1963 1432.16 
Inflows I 5 1966 325.37 

2 7 1968 435.08 

Lowest 3 6 1967 459.59 

4 9 1970 489.11 

5 8 1969 533.83 
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Statistic df Sill;. Statistic df Sill;. 

September-October .178 20 .096 .897 20 .039 
Inflows 

a. Lilliefors Significance Correction 
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September-October Inflows 
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Ln(September-October Inflows) 
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6.0 
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N. 20 
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Descriptives 

Statistic Std. Error 
Mean 1403.9630 160.4211 

Lower 
1068.1978 

95% Confidence Bound 
Interval for Mean Upper 

Bound 
1739.7282 

5% Trimmed Mean 1364.8089 

Median 1091.4700 
November-December Variance 514698.435 
Inflows 

Std. Deviation 717.4249 

Minimum 615.13 

Maximum 2897.57 

Range 2282.44 

Interquartile Range 1248.1100 

Skewness .990 .512 

Kurtosis -.464 .992 

Extreme Values 

Case 
Number Year Value 

I 14 1975 2897.57 

2 15 1976 2659.43 

Highest 3 16 1977 2562.96 

4 2 1963 2208.27 

November-December 5 1 1962 2205.60 

Inflows I 10 1971 615.13 

2 8 1969 706.48 

Lowest 3 20 1981 767.72 

4 9 1970 828.41 

5 7 1968 848.36 
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df Sig. df Sig. 
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Inflows 

••. This is an upper bound of the true significance. 

a. Lilliefors Significance Correction 
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Ln(November-December Inflows) 
8.5 
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6.0~ ________ --.. _________ _ 
N. 20 
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Percentiles 

Percentiles 

5 10 25 50 75 90 95 
Red Drum Harvest 1.3650 2.9400 15.7000 27.7500 37.4000 76.5100 96.6000 

January-February 852.1125 902.3610 1300.1J75 1509.6250 2336.7825 2853.9500 2914.2220 
Inflows 

March-April Inflows 695.7400 815.8740 1207.3925 2004.2900 2359.7550 2857.0540 3313.7135 

Weighted Average May-June Inflows 781.2030 1200.0140 1390.5775 2417.1200 3406.9000 3944.5240 4128.0850 
(Definition 1) July-August Inflows 225.2055 328.1700 566.8325 776.8800 1026.1250 1273.5230 1665.6635 

September-October 330.8555 437.5310 534.3025 952.0400 1425.9225 2212.4530 2254.3140 
Inflows 

November-December 619.6975 712.6040 883.2375 1091.4700 2131.3475 2649.7830 2885.6630 
Inflows 

Red Drum Harvest 16.5000 27.7500 36.7000 

J anuary-February 1316.7250 1509.6250 2336.7350 
Inflows 

March-April Inflows 1215.6050 2004.2900 2358.6800 

Tukey's Hinges 
May-June Inflows 1465.4850 2417.1200 3297.2600 

July-August Inflows 573.6350 776.8800 992.5700 

September-October 534.7750 952.0400 1419.6850 
Inflows 

November-December 918.1J50 1091.4700 2057.0950 
Inflows 
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Red Drum Harvest vs. 

January-February Inflows 
120 

. .:-.: 

100 

80 

60 

• • 40 
• • • • • • 

"' 20 
"E 

• • • • • • • 
:J 
0 0 a.. 

• • • 
'0 
"' -20 
"E 
01 

~ -40 
0 

~ -60 . . . 
-1000 0 1000 2000 3000 4000 

Thousands of Acre-Feet 

Near edge of ellipse: 1976. 

Red Drum Harvest vs. 

March-April Inflows 
120 

100 

80 

60 

• 
40 

"' 20 
"E 

•• 
:J 
0 0 a.. 
'0 
"' "E 

-20 

01 

"' -40 :J 

~ -60 . . . . . . 
-1000 0 1000 2000 3000 4000 5000 

Thousands of Acre-Feet 

Lying on ellipse: 1976. 

• Data 

+ 99% Prediction 
Ellipse 

• Data 

+ 99% Prediction 
Ellipse 

44 



U) 

'E 
:::I 
0 
a. -0 
U) 
'0 c: 

'" !!l 
~ 

U) 

'E 
:::I 
0 
a. -0 
U) 

'E 
'" U) 
:::I 
0 

~ 

Red Drum Harvest vs. 
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Box-Cox Analysis 

Numerical Results 

Lambda ErrorMS 
-2.0 449380.9912 

-1.9 282454.5014 
-1.8 178522.9342 
-1.7 113531.9354 
-1.6 72697.7464 
-1.5 46907.2705 
-1.4 30524.8639 
-1.3 20053.2130 
-1.2 13313.7686 
-1.1 8943.8865 
-1.0 6087.4561 
-0.9 4204.0016 
-0.8 2950.5242 
-0.7 2108.1156 
-0.6 1536.2127 
-0.5 1143.9709 
-0.4 872.2725 
-0.3 682.3703 
-0.2 548.6823 
-0.1 454.1985 
0.0 387.5374 
0.1 341.0485 
0.2 309.5851 
0.3 289.7053 
0.4 279.1533 
0.5 276.5220 
0.6 281.0381 
0.7 292.4293 
0.8 310.8499 
0.9 336.8495 
1.0 371.3774 
1.1 415.8166 
1.2 472.0488 
1.3 542.5513 
1.4 630.5314 
1.5 740.1059 
1.6 876.5360 
1.7 1046.5336 
1.8 1258.6573 
1.9 1523.8237 
2.0 1855.9695 
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Model Choice Diagnostics 

Untransformed Data 

N 20 Regression Models for Dependent Variable: RED_DRUM 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.176523 0.130775 7.9285 125.9 493.696 127.9 SO_INFL 
1 0.165816 0.119472 8.2397 126.2 500.115 128.2 ND_INFL 
1 0.095222 0.044956 10.2910 127.8 542.438 129.8 MJ_INFL 
1 0.017965 -.036592 12.5359 129.5 588.755 131.4 ~INFL 

--------------------------------------------------------------------
2 0.279697 0.194955 6.9305 125.3 457.243 128.2 MJ_INFL ND_INFL 
2 0.268778 0.182752 7.2478 125.6 464.174 128.5 MJ_INFL SO_INFL 
2 0.261220 0.174305 7.4674 125.8 468.972 128.7 JILINFL SO_INFL 
2 0.252252 0.164282 7.7280 126.0 474.665 129.0 JF_INFL SO_INFL 

----------------------------------------------------------------------------
3 0.488148 0.392176 2.8734 120.4 345.227 124.4 MJ_INFL JA_INFL SO_INFL 
3 0.456201 0.354239 3.8017 121. 6 366.774 125.6 JF_INFL MJ_INFL ND_INFL 
3 0.418010 0.308887 4.9114 123.0 392.533 127.0 MJ_INFL JA_INFL ND_INFL 
3 0.394531 0.281005 5.5937 123.8 408.369 127.8 JF_INFL MJ_INFL SO_INFL 

4 0.519420 0.391266 3.9647 121.2 345.744 126.1 JF_INFL MJ_INFL SO_INFL ND INFL 
4 0.504873 0.372839 4.3874 121. 8 356.210 126.7 MJ_INFL JILINFL SO_INFL ND_INFL 
4 0.495840 0.361398 4.6499 122.1 362.708 127.1 JF_INFL MJ_INFL JILINFL SO_INFL 
4 0.489131 0.352899 4.8448 122.4 367.535 127.4 ~INFL MJ_INFL JILINFL SO_INFL 

--------------------------------------------------------------------------------------------
5 0.548192 0.386832 5.1286 121. 9 348.262 127.9 JF_INFL MJ_INFL JILINFL SO_INFL 

ND_INFL 
5 0.521263 0.350286 5.9111 123.1 369.019 129.1 JF_INFL ~INFL MJ_INFL SO_INFL 

ND_INFL 
5 0.506973 0.330892 6.3264 123.7 380.035 129.6 MA_INFL MJ_INFL JILINFL SO_INFL 

ND_INFL 
5 0.496887 0.317203 6.6194 124.1 387.809 130.1 JF_INFL ~INFL MJ_INFL JILINFL 

SO_INFL 
-------------------------------------------------------------------------------------------------

6 0.552618 0.346134 7.0000 

OBS _ MODEL __ TYPE __ DEPVAR_ _RMSE _ 

1 MODELl PARMS RED_DRUM 22.2193 
2 MODELl PARMS RED_DRUM 22.3633 
3 MODELl PARMS RED_DRUM 23.2903 
4 MODELl PARMS RED_DRUM 24.2643 
5 MODELl PARMS RED_DRUM 21.3832 
6 MODELl PARMS RED_DRUM 21.5447 
7 MODELl PARMS RED_DRUM 21.6558 
8 MODELl PARMS RED_DRUM 21.7868 
9 MODELl PARMS RED_DRUM 18.5803 

10 MODELl PARMS RED_DRUM 19.1513 
11 MODELl PARMS RED_DRUM 19.8124 
12 MODELl PARMS RED_DRUM 20.2081 
13 MODELl PARMS RED_DRUM 18.5942 
14 MODELl PARMS RED_DRUM 18.8735 
15 MODELl PARMS RED_DRUM 19.0449 
16 MODELl PARMS RED_DRUM 19.1712 
17 MODELl PARMS RED_DRUM 18.6618 
18 MODELl PARMS RED_DRUM 19.2099 
19 MODELl PARMS RED_DRUM 19.4945 
20 MODELl PARMS RED_DRUM 19.6929 
21 MODELl PARMS RED_DRUM 19.2712 

123.7 371.377 

INTERCEP JF_INFL 

13.4542 
12.0737 
13.4649 
23.4962 
-8.3076 
-3.7233 
24.4204 
27.1153 -0.013522 

3 .1494 
3.2456 -0.022626 

-1. 9315 
9.6232 -0.017905 
4.3183 -0.026308 

-0.8562 
6.3223 -0.005581 
2.5022 
3.7049 -0.016620 
3.3973 -0.026975 

-1. 9646 
5.6677 -0.005604 
2.2314 -0.017143 

130.7 JF_INFL ~INFL MJ_INFL JILINFL 
SO_INFL ND_INFL 

~INFL MJ_INFL JA_INFL SO_INFL 

0.016965 

0.007216 
.0040789 

0.007910 
0.007103 0.016823 

-0.021366 0.022741 
0.026863 

0.012354 -0.038133 0.027026 
0.011206 
0.012039 -0.028137 
0.009064 0.029890 
0.011114 0.016660 
0.012606 -0.037235 0.020352 
0.012211 -0.032657 0.029633 

.0013933 0.011713 -0.038908 0.027258 
0.012487 -0.019831 0.019973 

.0019108 0.010195 0.016613 

.0020485 0.011673 -0.038339 0.020432 

.0014375 0.011549 -0.033434 0.029883 

.0029887 0.011123 -0.020895 0.020078 
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OBS ND_INFL RED_DRUM _IN_ -p- _ EDF _ MSE _ _ RSQ _ _ ADJRSQ _ _ CP _ _ AIC _ _SBC _ 

1 -1 1 2 18 493.696 0.17652 0.13077 7.9285 125.931 127.923 
2 0.013527 -1 1 2 18 500.115 0.16582 0.11947 8.2397 126.190 128.181 
3 -1 1 2 18 542.438 0.09522 0.04496 10.2910 127.814 129.806 
4 -1 1 2 18 588.755 0.01797 -0.03659 12.5359 129.453 131. 444 
5 0.014302 -1 2 3 17 457.243 0.27970 0.19496 6.9305 125.254 128.241 
6 -1 2 3 17 464.174 0.26878 0.18275 7.2478 125.555 128.542 
7 -1 2 3 17 468.972 0.26122 0.17430 7.4674 125.760 128.748 
8 -1 2 3 17 474.665 0.25225 0.16428 7.7280 126.002 128.989 
9 -1 3 4 16 345.227 0.48815 0.39218 2.8734 120.421 124.404 

10 0.028872 -1 3 4 16 366.774 0.45620 0.35424 3.8017 121.632 125.615 
11 0.018497 -1 3 4 16 392.533 0.41801 0.30889 4.9114 122.990 126.972 
12 -1 3 4 16 408.369 0.39453 0.28101 5.5937 123.781 127.763 
13 0.020593 -1 4 5 15 345.744 0.51942 0.39127 3.9647 121.160 126.139 
14 0.006843 -1 4 5 15 356.210 0.50487 0.37284 4.3874 121.757 126.735 
15 -1 4 5 15 362.708 0.49584 0.36140 4.6499 122.118 127.097 
16 -1 4 5 15 367.535 0.48913 0.35290 4.8448 122.383 127.361 
17 0.015193 -1 5 6 14 348.262 0.54819 0.38683 5.1286 121. 926 127.900 
18 0.021196 -1 5 6 14 369.019 0.52126 0.35029 5.9111 123.083 129.058 
19 0.007110 -1 5 6 14 380.035 0.50697 0.33089 6.3264 123.672 129.646 
20 -1 5 6 14 387.809 0.49689 0.31720 6.6194 124.077 130.051 
21 0.015846 -1 6 7 13 371. 377 0.55262 0.34613 7.0000 123.729 130.699 
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Square Root of Harvest (Box-Cox Transformation) 

N 20 Regression Models for Dependent Variable: SQRTRDRM 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.114119 0.064903 8.0901 31.0433 4.29532 33.0348 MJ_INFL 
1 0.053465 0.000880 9.7395 32.3678 4.58940 34.3593 ND_INFL 
1 0.052455 -.000186 9.7669 32.3891 4.59430 34.3806 SO INFL -
1 0.042116 -.011099 10.0481 32.6062 4.64443 34.5976 MA_ INFL 

--------------------------------------------------------------------
2 0.237645 0.147956 6.7310 30.0399 3.91381 33.0271 MJ INFL J~INFL 
2 0.185165 0.089302 8.1581 31. 3713 4.18324 34.3585 JF_INFL ND_INFL 
2 0.179208 0.082644 8.3201 31. 5170 4.21382 34.5042 MJ - INFL ND_INFL 
2 0.166561 0.068509 8.6640 31.8228 4.27875 34.8100 JF - INFL SO_INFL 

----------------------------------------------------------------------------
3 0.436011 0.330263 3.3368 26.0123 3.07640 29.9953 MJ_INFL JA_ INFL SO _INFL 
3 0.430605 0.323843 3.4838 26.2031 3.10589 30.1861 JF_INFL MJ_INFL ND_INFL 
3 0.388519 0.273866 4.6282 27.6293 3.33546 31.6122 MJ_ INFL JA_INFL ND_ INFL 
3 0.362282 0.242710 5.3417 28.4695 3.47857 32.4525 JF_INFL ~INFL ND_INFL 

------------------------------------------------------------------------------------
4 0.463440 0.320357 4.5909 27.0152 3.12190 31. 9939 JF_INFL MJ_INFL SO_INFL ND_INFL 
4 0.455045 0.309723 4.8192 27.3257 3.17075 32.3044 JF INFL MJ_INFL JA_INFL SO_INFL 
4 0.449868 0.303166 4.9599 27.5148 3.20087 32.4935 MA_INFL MJ_INFL JA_ INFL SO_INFL 
4 0.447389 0.300026 5.0274 27.6047 3.21529 32.5834 JF_INFL MJ_INFL JA_INFL ND_INFL 

--------------------------------------------------------------------------------------------
5 0.498969 0.320030 5.6247 27.6450 3.12341 33.6194 JF_INFL MJ_INFL JA_ INFL SO_INFL 

ND_INFL 
5 0.478971 0.292890 6.1685 28.4277 3.24807 34.4021 JF_INFL ~INFL MJ_INFL SO_INFL 

ND_ INFL 
5 0.469273 0.279727 6.4323 28.7966 3.30853 34.7710 JF_INFL ~INFL MJ_INFL JA_INFL 

SO_ INFL 
5 0.468812 0.279102 6.4448 28.8140 3.31141 34.7884 JF_INFL MA_INFL MJ_INFL J~INFL 

ND_INFL 
-------------------------------------------------------------------------------------------------

6 0.521942 0.301300 7.0000 28.7063 3.20944 35.6764 JF _INFL MA_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

OBS _ MODEL __ TYPE __ DEPVAR_ _RMSE _ INTERCEP JF_INFL ~INFL MJ_INFL JA_INFL SO_INFL 

1 MODELl PARMS SQRTRDRM 2.07251 3.43459 .0007104 
2 MODELl PARMS SQRTRDRM 2.14229 4.19752 
3 MODELl PARMS SQRTRDRM 2.14343 4.30399 .0008317 
4 MODELl PARMS SQRTRDRM 2.15509 4.12513 .0005616 
5 MODELl PARMS SQRTRDRM 1.97834 4.46189 .0010263 -.0022648 
6 MODELl PARMS SQRTRDRM 2.04530 5.67425 -.0016667 
7 MODELl PARMS SQRTRDRM 2.05276 2.27154 .0007475 
8 MODELl PARMS SQRTRDRM 2.06851 5.81203 -.0014927 .0019243 
9 MODELl PARMS SQRTRDRM 1.75397 3.28649 .0012300 -.0038130 .0018378 

10 MODELl PARMS SQRTRDRM 1.76235 3.51150 -.0024283 .0011012 
11 MODELl PARMS SQRTRDRM 1. 82632 2.97692 .0012042 -.0031127 
12 MODELl PARMS SQRTRDRM 1.86509 3.85958 -.0025414 .0012729 
13 MODELl PARMS SQRTRDRM 1.76689 3.58103 -.0026670 .0010953 .0010797 
14 MODELl PARMS SQRTRDRM 1.78066 3.73533 -.0007895 .0012098 -.0030383 .0022066 
15 MODELl PARMS SQRTRDRM 1.78910 3.06795 .0004704 .0010136 -.0040747 .0019160 
16 MODELl PARMS SQRTRDRM 1. 79312 3.45703 -.0017418 .0011929 -.0013065 
17 MODELl PARMS SQRTRDRM 1. 76732 3.51973 -.0016988 .0012325 -.0019818 .0014109 
18 MODELl PARMS SQRTRDRM 1. 80224 3.34058 -.0028410 .0004988 .0008553 .0010675 
19 MODELl PARMS SQRTRDRM 1.81894 3.51826 -.0007972 .0004767 .0009903 -.0032960 .0022896 
20 MODELl PARMS SQRTRDRM 1.81973 3.16466 -.0018459 .0005911 .0009225 -.0015071 
21 MODELl PARMS SQRTRDRM 1.79149 3.21784 -.0018060 .0006123 .0009530 -.0021998 .0014323 
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OBS ND_INFL SQRTRDRM - IN - -p- _ EDF - _MSE_ _ RSQ_ _ADJRSQ _ _ CP - _AIC _ SBC _ 

1 -1 1 2 18 4.29532 0.11412 0.06490 8.0901 31.0433 33.0348 
2 .0006908 -1 1 2 18 4.58940 0.05346 0.00088 9.7395 32.3678 34.3593 
3 -1 1 2 18 4.59430 0.05246 -0.00019 9.7669 32.3891 34.3806 
4 -1 1 2 18 4.64443 0.04212 -0.01110 10.0481 32.6062 34.5976 
5 -1 2 3 17 3.91381 0.23765 0.14796 6.7310 30.0399 33.0271 
6 .0017403 -1 2 3 17 4.18324 0.18516 0.08930 8.1581 31. 3713 34.3585 
7 .0007640 -1 2 3 17 4.21382 0.17921 0.08264 8.3201 31.5170 34.5042 
8 -1 2 3 17 4.27875 0.16656 0.06851 8.6640 31. 8228 34.8100 
9 -1 3 4 16 3.07640 0.43601 0.33026 3.3368 26.0123 29.9953 

10 .0023278 -1 3 4 16 3.10589 0.43060 0.32384 3.4838 26.2031 30.1861 
11 .0012281 -1 3 4 16 3.33546 0.38852 0.27387 4.6282 27.6293 31. 6122 
12 .0024532 -1 3 4 16 3.47857 0.36228 0.24271 5.3417 28.4695 32.4525 
13 .0017912 -1 4 5 15 3.12190 0.46344 0.32036 4.5909 27.0152 31. 9939 
14 -1 4 5 15 3.17075 0.45504 0.30972 4.8192 27.3257 32.3044 
15 -1 4 5 15 3.20087 0.44987 0.30317 4.9599 27.5148 32.4935 
16 .0020805 -1 4 5 15 3.21529 0.44739 0.30003 5.0274 27.6047 32.5834 
17 .0012515 -1 5 6 14 3.12341 0.49897 0.32003 5.6247 27.6450 33.6194 
18 .0019486 -1 5 6 14 3.24807 0.47897 0.29289 6.1685 28.4277 34.4021 
19 -1 5 6 14 3.30853 0.46927 0.27973 6.4323 28.7966 34.7710 
20 .0022218 -1 5 6 14 3.31141 0.46881 0.27910 6.4448 28.8140 34.7884 
21 .0013854 -1 6 7 13 3.20944 0.52194 0.30130 7.0000 28.7063 35.6764 

60 



Loggecllnflows 

N 20 Regression Models for Dependent Variable: RED_DRUM 

R-square Adj C(p) AlC MSE SBC Variables in Model 
In Rsq 

1 0.126545 0.078020 9.1628 127.1 523.659 129.1 LGNDINFL 
1 0.099400 0.049366 9.9448 127.7 539.933 129.7 LGMJlNFL 
1 0.069707 0.018024 10.8002 128.4 557.735 130.4 LGSOINFL 
1 0.021681 -.032670 12.1838 129.4 586.528 131.4 LGMAINFL 

---------------------------------------------------------------------
2 0.251948 0.163942 7.5502 126.0 474.857 129.0 LGMJINFL LGNDINFL 
2 0.185745 0.089951 9.4574 127.7 516.882 130.7 LGMJINFL LGSOINFL 
2 0.177080 0.080266 9.7070 127.9 522.383 130.9 LGJFINFL LGNDINFL 
2 0.174294 0.077152 9.7873 128.0 524.152 131. 0 LGMAINFL LGNDINFL 

------------------------------------------------------------------------------
3 0.493738 0.398814 2.5846 120.2 341.456 124.2 LGJFINFL LGMJINFL LGNDINFL 
3 0.456863 0.355025 3.6469 121. 6 366.328 125.6 LGMJINFL LGJAINFL LGNDINFL 
3 0.396429 0.283259 5.3879 123.7 407.089 127.7 LGMJINFL LGJAINFL LGSOINFL 
3 0.331718 0.206415 7.2521 125.8 450.734 129.7 LGJFINFL LGMAINFL LGNDINFL 

---------------------------------------------------------------------------------------
4 0.511336 0.381026 4.0776 121. 5 351. 560 126.5 LGJFINFL LGMJINFL LGJAINFL LGNDINFL 
4 0.510206 0.379594 4.1102 121. 5 352.373 126.5 LGJFINFL LGMJINFL LGSOINFL LGNDINFL 
4 0.506780 0.375254 4.2089 121.7 354.838 126.7 LGMJINFL LGJAINFL LGSOINFL LGNDlNFL 
4 0.494209 0.359331 4.5710 122.2 363.882 127.2 LGJFINFL LGMAINFL LGMJINFL LGNDINFL 

5 0.546977 0.385182 5.0509 122.0 349.199 128.0 LGJFINFL LGMJINFL LGJAINFL LGSOINFL 
LGNDINFL 

5 0.515093 0.341912 5.9694 123.3 373.775 129.3 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 
LGNDINFL 

5 0.510216 0.335293 6.1099 123.5 377.535 129.5 LGJFlNFL LGMAINFL LGMJINFL LGSOINFL 
LGNDINFL 

5 0.509517 0.334344 6.1300 123.6 378.074 129.5 LGMAINFL LGMJINFL LGJAINFL LGSOINFL 
LGNDINFL 

-------------------------------------------------------------------------------------------------
6 0.548742 0.340470 7.0000 123.9 374.595 130.9 LGJFlNFL LGMAINFL LGMJlNFL LGJAINFL 

LGSOINFL LGNDINFL 

OBS _ MODEL_ _ TYPE_ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL LGMJINFL LGJAINFL LGSOlNFL 

1 MODELl PARMS RED_DRUM 22.8836 -97.131 
2 MODELl PARMS RED_DRUM 23.2365 -91.171 15.8692 
3 MODELl PARMS RED_DRUM 23.6164 -42.756 10.8721 
4 MODELl PARMS RED_DRUM 24.2183 -23.972 7.4093 
5 MODELl PARMS RED_DRUM 21.7912 -248.495 17.9213 
6 MODELl PARMS RED_DRUM 22.7350 -184.053 17.2170 12.1504 
7 MODELl PARMS RED_DRUM 22.8557 -29.606 -19.0670 
8 MODELl PARMS RED_DRUM 22.8944 -195.487 11.1980 
9 MODELl PARMS RED_DRUM 18.4785 -207.147 -49.4313 33.7526 

10 MODELl PARMS RED_DRUM 19.1397 -279.762 35.9695 -29.3173 
11 MODELl PARMS RED_DRUM 20.1764 -211. 311 36.7131 -31. 5784 24.6032 
12 MODELl PARMS RED_DRUM 21. 2305 -164.875 -39.4277 23.6100 
l3 MODELl PARMS RED_DRUM 18.7499 -232.970 -34.8132 36.9186 -12.7478 
14 MODELl PARMS RED_DRUM 18.7716 -2l3.335 -51. 6564 34.6516 7.2616 
15 MODELl PARMS RED_DRUM 18.8371 -300.641 39.8033 -34.9870 13.3811 
16 MODELl PARMS RED_DRUM 19.0757 -211. 019 -49.8873 1.7539 32.5782 
17 MODELl PARMS RED_DRUM 18.6869 -256.920 -30.2889 40.0763 -19.7533 11.4518 
18 MODELl PARMS RED_DRUM 19.3333 -247.854 -34.1853 5.1655 33.8868 -14.4666 
19 MODELl PARMS RED_DRUM 19.4303 -212.783 -51.5988 -0.2637 34.8326 7.2973 
20 MODELl PARMS RED_DRUM 19.4441 -312.119 4.4266 37.1182 -36.0534 13 .0260 
21 MODELl PARMS RED_DRUM 19.3544 -266.625 -29.9607 3.5603 37.9137 -20.7761 11.1871 
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OBS LGNDINFL RED_DRUM _IN_ -p- _EDF_ _ MSE_ _ RSQ _ _ ADJRSQ_ _CP _ _ AIC _ _SBC _ 

1 17.9653 -1 1 2 18 523.659 0.12655 0.07802 9.1628 127.110 129.101 
2 -1 1 2 18 539.933 0.09940 0.04937 9.9448 127.722 129.713 
3 -1 1 2 18 557.735 0.06971 0.01802 10.8002 128.370 130.362 
4 -1 1 2 18 586.528 0.02168 -0.03267 12.1838 129.377 131. 369 
5 1-9.8321 -1 2 3 17 474.857 0.25195 0.16394 7.5502 126.010 128.997 
6 -1 2 3 17 516.882 0.18575 0.08995 9.4574 127.706 130.693 
7 28.3079 -1 2 3 17 522.383 0.17708 0.08027 9.7070 127.918 130.905 
8 20.0922 -1 2 3 17 524.152 0.17429 0.07715 9.7873 127.985 130.972 
9 48.2945 -1 3 4 16 34l. 456 0.49374 0.39881 2.5846 120.202 124.184 

10 31. 7243 -1 3 4 16 366.328 0.45686 0.35502 3.6469 121.608 125.591 
11 -1 3 4 16 407.089 0.39643 0.28326 5.3879 123.718 127.701 
12 43.8367 -1 3 4 16 450.734 0.33172 0.20642 7.2521 125.755 129.738 
13 45.0484 -1 4 5 15 351. 560 0.51134 0.38103 4.0776 121. 494 126.473 
14 43.5928 -1 4 5 15 352.373 0.51021 0.37959 4.1102 121.540 126.519 
15 22.9993 -1 4 5 15 354.838 0.50678 0.37525 4.2089 121.680 126.658 
16 48.7527 -1 4 5 15 363.882 0.49421 0.35933 4.5710 122.183 127.162 
17 35.8498 -1 5 5 14 349.199 0.54698 0.38518 5.0509 121.979 127.954 
18 45.9602 -1 5 5 14 373.775 0.51509 0.34191 5.9694 123.340 129.314 
19 43.5008 -1 5 5 14 377.535 0.51022 0.33529 6.1099 123.540 129.514 
20 24.2180 -1 5 5 14 378.074 0.50952 0.33434 5.1300 123.568 129.543 
21 36.6908 -1 6 7 13 374.595 0.54874 0.34047 7.0000 123.901 130.871 
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Logged Harvest 

N 20 Regression Models for Dependent Variable: LGRDDRUM 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.118278 0.069294 6.1207 2.4158 1. 02650 4.4073 MJ_INFL 
1 0.084019 0.033132 6.9802 3.1782 1.06638 5.1697 MA..INFL 
1 0.077532 0.026283 7.1429 3.3194 1.07394 5.3108 JF_INFL 
1 0.064608 0.012641 7.4672 3.5976 1.08898 5.5891 JlLINFL 

2 0.297590 0.214954 3.6221 -0.1313 0.86585 2.8559 MJ_INFL JA_INFL 
2 0.263303 0.176632 4.4823 0.8219 0.90811 3.8091 MA..INFL JA_INFL 
2 0.237869 0.148206 5.1204 1. 5007 0.93946 4.4879 JF INFL MJ_INFL 
2 0.205255 0.111756 5.9386 2.3387 0.97967 5.3259 JF_INFL MA_INFL 

----------------------------------------------------------------------------
3 0.390275 0.275952 3.2968 -0.9615 0.79857 3.0214 JF_INFL MA_INFL ND_INFL 
3 0.388576 0.273934 3.3394 -0.9059 0.80079 3.0770 JF_INFL MJ_INFL ND_INFL 
3 0.348307 0.226115 4.3497 0.3698 0.85354 4.3527 MJ_INFL JA_ INFL SO_INFL 
3 0.335037 0.210357 4.6826 0.7729 0.87092 4.7559 JF_INFL MJ_INFL SO_INFL 

------------------------------------------------------------------------------------
4 0.439998 0.290665 4.0493 -0.6629 0.78234 4.3158 JF_INFL MA_INFL MJ_INFL ND_INFL 
4 0.402010 0.242546 5.0024 0.6498 0.83541 5.6285 JF_INFL MA_INFL SO_INFL ND_INFL 
4 0.401109 0.241404 5.0250 0.6799 0.83667 5.6586 JF_INFL MJ_INFL SO_INFL ND_ INFL 
4 0.400330 0.240418 5.0445 0.7059 0.83776 5.6846 JF_INFL MA_ INFL JA_INFL ND_ INFL 

--------------------------------------------------------------------------------------------
5 0.458433 0.265016 5.5868 0.6676 0.81063 6.6420 JF_INFL MA_INFL MJ_INFL JA_ INFL 

ND_INFL 
5 0.451712 0.255895 5.7555 0.9143 0.82069 6.8887 JF_INFL MA_INFL MJ_INFL SO - INFL 

ND_INFL 
5 0.444921 0.246679 5.9258 1.1605 0.83086 7.1349 JF_INFL MA_INFL MJ_INFL JA_ INFL 

SO_INFL 
5 0.421115 0.214370 6.5231 2.0004 0.86649 7.9748 JF_INFL MJ_INFL JlLINFL SO _INFL 

ND_INFL 
-------------------------------------------------------------------------------------------------

6 0.481825 0.242667 7.0000 1.7846 0.83528 8.7547 JF_INFL MA_INFL MJ_INFL JA_INFL 
SO_INFL ND_INFL 

-------------------------------------------------------------------------------------------------

OBS MODEL __ TYPE __ DEPVAR_ _RMSE_ INTERCEP JF_INFL MA_INFL MJ_INFL JlLINFL SO_INFL 

1 MODELl PARMS LGRDDRUM 1. 01316 2.20555 .00035438 
2 MODELl PARMS LGRDDRUM 1. 03266 2.34864 .00038871 
3 MODELl PARMS LGRDDRUM 1. 03631 3.86687 -.0004502 
4 MODELl PARMS LGRDDRUM 1. 04354 3.65580 -.0007380 
5 MODELl PARMS LGRDDRUM 0.93051 2.81204 .00054091 -.0013371 
6 MODELl PARMS LGRDDRUM 0.95295 2.92176 .00066458 -.0013 668 
7 MODELl PARMS LGRDDRUM 0.96926 3.05302 -.0005684 .00041942 
8 MODELl PARMS LGRDDRUM 0.98978 3.17968 -.0005762 .00049052 
9 MODELl PARMS LGRDDRUM 0.89363 2.80103 -.0013650 .00073105 

10 MODELl PARMS LGRDDRUM 0.89487 2.79176 -.0012330 .00053539 
11 MODELl PARMS LGRDDRUM 0.92387 2.52081 .00059136 -.0017207 .00045534 
12 MODELl PARMS LGRDDRUM 0.93323 2.98284 -.0010359 .00046788 .00075093 
13 MODELl PARMS LGRDDRUM 0.88450 2.57811 -.0013905 .00044469 .00032137 
14 MODELl PARMS LGRDDRUM 0.91401 2.82303 -.0014337 .00072749 .00031633 
15 MODELl PARMS LGRDDRUM 0.91470 2.81280 -.0013052 .00053358 .00032686 
16 MODELl PARMS LGRDDRUM 0.91529 2.78299 -.0011129 .00077704 -.0004943 
17 MODELl PARMS LGRDDRUM 0.90035 2.53250 -.0010476 .00048086 .00035149 -.0006771 
18 MODELl PARMS LGRDDRUM 0.90592 2.60014 -.0014591 .00044120 .00032130 .00031605 
19 MODELl PARMS LGRDDRUM 0.91151 2.67301 -.0006208 .00043212 .00037669 -.0013520 .00081730 
20 MODELl PARMS LGRDDRUM 0.93085 2.79026 -.0009492 .00058405 -.0007287 .00044862 
21 MODELl PARMS LGRDDRUM 0.91394 2.54979 -.0010346 .00048775 .00036141 -.0009023 .00046568 
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OBS ND_INFL LGRDDRUM _IN __ P __ EDF - _ MSE_ _RSQ_ _ADJRSQ _ _ CP_ _AIC _ _SBC_ 

1 -1 1 2 18 1. 02650 0.11828 0.06929 6.12067 2.41585 4.40731 
2 -1 1 2 18 1.06638 0.08402 0.03313 6.98015 3.17822 5.16968 
3 -1 1 2 18 1.07394 0.07753 0.02628 7.14292 3.31938 5.31084 
4 -1 1 2 18 1.08898 0.06461 0.01264 7.46716 3.59764 5.58910 
5 -1 2 3 17 0.86585 0.29759 0.21495 3.62208 -0.13134 2.85585 
6 -1 2 3 17 0.90811 0.26330 0.17663 4.48229 0.82186 3.80906 
7 -1 2 3 17 0.93946 0.23787 0.14821 5.12038 1.50070 4.48789 
8 -1 2 3 17 0.97967 0.20526 0.11176 5.93859 2.33874 5.32593 
9 .00094631 -1 3 4 16 0.79857 0.39027 0.27595 3.29680 -0.96152 3.02141 

10 .00082248 -1 3 4 16 0.80079 0.38858 0.27393 3.33942 -0.90588 3.07705 
11 -1 3 4 16 0.85354 0.34831 0.22611 4.34969 0.36978 4.35271 
12 -1 3 4 16 0.87092 0.33504 0.21036 4.68261 0.77293 4.75586 
13 .00095737 -1 4 5 15 0.78234 0.44000 0.29066 4.04934 -0.66289 4.31577 
14 .00078806 -1 4 5 15 0.83541 0.40201 0.24255 5.00240 0.64980 5.62846 
15 .00066005 -1 4 5 15 0.83667 0.40111 0.24140 5.02500 0.67992 5.65858 
16 .00086001 -1 4 5 15 0.83776 0.40033 0.24042 5.04455 0.70591 5.68457 
17 .00084018 -1 5 6 14 0.81063 0.45843 0.26502 5.58685 0.66765 6.64204 
18 .00079926 -1 5 6 14 0.82069 0.45171 0.25590 5.75546 0.91432 6.88871 
19 -1 5 6 14 0.83086 0.44492 0.24668 5.92583 1.16051 7.13491 
20 .00046162 -1 5 6 14 0.86649 0.42112 0.21437 6.52309 2.00039 7.97479 
21 .00056823 -1 6 7 13 0.83528 0.48182 0.24267 7.00000 1. 78459 8.75471 
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Logged Harvest and Inflows 

N 20 Regression Models for Dependent Variable: LGRDDRUM 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.111024 0.061636 10.3067 2.5797 1. 03494 4.5712 LGMJINFL 
1 0.097646 0.047515 10.7026 2.8785 1. 05052 4.8699 LGMAINFL 
1 0.069711 0.018028 11.5293 3.4882 1.08304 5.4797 LGJFINFL 
1 0.047315 -.005612 12.1920 3.9640 1.10911 5.9555 LGJAINFL 

---------------------------------------------------------------------
2 0.340012 0.262366 5.5305 -1.3772 0.81355 1. 6100 LGMJINFL LGJAINFL 
2 0.305072 0.223315 6.5644 -0.3455 0.85662 2.6417 LGMAINFL LGJAINFL 
2 0.265912 0.179549 7.7232 0.7509 0.90489 3.7381 LGJFINFL LGMJINFL 
2 0.222740 0.131297 9.0008 1. 8938 0.95811 4.8810 LGJFINFL LGMAINFL 

3 0.466939 0.366991 3.7744 -3.6490 0.69816 0.3339 LGJFINFL LGMJINFL LGNDINFL 
3 0.424885 0.317051 5.0189 -2.1303 0.75324 1. 8526 LGJFINFL LGMAINFL LGNDINFL 
3 0.401206 0.288932 5.7196 -1. 3233 0.78425 2.6596 LGMJINFL LGJAINFL LGNDINFL 
3 0.396290 0.283095 5.8651 -1.1598 0.79069 2.8231 LGMAINFL LGJAINFL LGNDINFL 

---------------------------------------------------------------------------------------
4 0.514389 0.384893 4.3703 -3.5135 0.67842 1.4651 LGJFINFL LGMAINFL LGMJINFL LGNDINFL 
4 0.488059 0.351541 5.1494 -2.4575 0.71520 2.5212 LGJFINFL LGMJINFL LGJAINFL LGNDINFL 
4 0.484657 0.347233 5.2501 -2.3250 0.71995 2.6536 LGMAINFL LGMJINFL LGJAINFL LGNDINFL 
4 0.467231 0.325160 5.7658 -1.6599 0.74430 3.3187 LGJFINFL LGMJINFL LGSOINFL LGNDINFL 

------------------------------------------------------------------------------------------------
5 0.560593 0.403662 5.0030 -3.5132 0.65771 2.4612 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 

LGNDINFL 
5 0.518032 0.345900 6.2625 -1.6641 0.72142 4.3103 LGJFINFL LGMAINFL LGMJINFL LGSOINFL 

LGNDINFL 
5 0.489488 0.307162 7.1071 -0.5134 0.76415 5.4610 LGJFINFL LGMJINFL LGJAINFL LGSOINFL 

LGNDINFL 
5 0.487348 0.304259 7.1705 -0.4298 0.76735 5.5446 LGMAINFL LGMJINFL LGJAINFL LGSOINFL 

LGNDINFL 

-------------------------------------------------------------------------------------------------
6 0.560694 0.357938 7.0000 -1.5178 0.70815 5.4524 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 

LGSOINFL LGNDINFL 

OBS _ MODEL_ _ TYPE_ _DEPVAR _ _RMSE_ INTERCEP LGJFINFL LGMAINFL LGMJINFL LGJAINFL LGSOINFL 

1 MODELl PARMS LGRDDRUM 1. 01732 -2.62283 0.73906 
2 MODELl PARMS LGRDDRUM 1.02495 -2.07702 0.69291 
3 MODELl PARMS LGRDDRUM 1.04069 8.47713 -0.72950 
4 MODELl PARMS LGRDDRUM 1.05314 6.09943 -0.46112 
5 MODELl PARMS LGRDDRUM 0.90197 -0.01334 1. 43486 -1. 21296 
6 MODELl PARMS LGRDDRUM 0.92554 0.67963 1. 33265 -1.14289 
7 MODELl PARMS LGRDDRUM 0.95126 3.59033 -1.14970 1. 03877 
8 MODELl PARMS LGRDDRUM 0.97883 3.89636 -1.00948 0.89606 
9 MODELl PARMS LGRDDRUM 0.83556 -0.40894 -2.64281 1. 58542 

10 MODELl PARMS LGRDDRUM 0.86789 -0.61395 -2.50265 1. 49136 
11 MODELl PARMS LGRDDRUM 0.88558 -4.25921 1.68545 -1. 53738 
12 MODELl PARMS LGRDDRUM 0.88921 -5.03751 1.73755 -1. 59736 
13 MODELl PARMS LGRDDRUM 0.82366 -2.12307 -2.84473 0.77655 1.06548 
14 MODELl PARMS LGRDDRUM 0.84570 -1. 65557 -1. 93711 1. 73826 -0.61540 
15 MODELl PARMS LGRDDRUM 0.84850 -7.16825 1.07026 1. 06084 -1. 83160 
16 MODELl PARMS LGRDDRUM 0.86273 -0.37264 -2.62975 1.58015 -0.04260 
17 MODELl PARMS LGRDDRUM 0.81100 -4.53744 -1. 81555 1.00016 1.15125 -0.94821 
18 MODELl PARMS LGRDDRUM 0.84937 -2.08598 -2.80875 0.81896 1.01809 -0.15339 
19 MODELl PARMS LGRDDRUM 0.87415 -1. 86690 -1. 89719 1. 76613 -0.67722 0.10105 
20 MODELl PARMS LGRDDRUM 0.87598 -7.32405 1. 04848 1.11303 -1. 88399 0.13779 
21 MODELl PARMS LGRDDRUM 0.84151 -4.58272 -1. 80536 0.99628 1.16096 -0.96343 0.02699 
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OBS LGNDINFL LGRDDRUM _ IN_ -p- _EDF_ _ MSE _ _ RSQ _ _ ADJRSQ _ _ CP_ _AIC _ SBC _ 

1 -1 1 2 18 1.03494 0.11102 0.06164 10.3067 2.57972 4.57119 
2 -1 1 2 18 1. 05052 0.09765 0.04752 10.7026 2.87846 4.86992 
3 -1 1 2 18 1.08304 0.06971 0.01803 11. 5293 3.48823 5.47969 
4 -1 1 2 18 1.10911 0.04731 -0.00561 12.1920 3.96400 5.95547 
5 -1 2 3 17 0.81355 0.34001 0.26237 5.5305 -1. 37724 1.60996 
6 -1 2 3 17 0.85662 0.30507 0.22332 6.5644 -0.34551 2.64169 
7 -1 2 3 17 0.90489 0.26591 0.17955 7.7232 0.75089 3.73809 
8 -1 2 3 17 0.95811 0.22274 0.13130 9.0008 1.89383 4.88102 
9 1. 52131 -1 3 4 16 0.69816 0.46694 0.36699 3.7744 -3.64898 0.33395 

10 1. 56339 -1 3 4 16 0.75324 0.42489 0.31705 5.0189 -2.13029 1.85263 
11 0.62321 -1 3 4 16 0.78425 0.40121 0.28893 5.7196 -1. 32332 2.65961 
12 0.79814 -1 3 4 16 0.79069 0.39629 0.28309 5.8651 -1.15982 2.82311 
13 1.72417 -1 4 5 15 0.67842 0.51439 0.38489 4.3703 -3.51354 1. 46512 
14 1. 36461 -1 4 5 15 0.71520 0.48806 0.35154 5.1494 -2.45749 2.52117 
15 0.86190 -1 4 5 15 0.71995 0.48466 0.34723 5.2501 -2.32504 2.65362 
16 1.54890 -1 4 5 15 0.74430 0.46723 0.32516 5.7658 -1.65994 3.31872 
17 1.54114 -1 5 6 14 0.65771 0.56059 0.40366 5.0030 -3.51318 2.46121 
18 1. 83457 -1 5 6 14 0.72142 0.51803 0.34590 6.2625 -1.66412 4.31027 
19 1. 28344 -1 5 6 14 0.76415 0.48949 0.30716 7.1071 -0.51340 5.46099 
20 0.76720 -1 5 6 14 0.76735 0.48735 0.30426 7.1705 -0.42976 5.54464 
21 1. 51878 -1 6 7 13 0.70815 0.56069 0.35794 7.0000 -1. 51777 5.45236 

66 



Regression--Untransformed Data 

ANOVA and Parameter Estimates 

Model Summary8,b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate Durbin-Watson 

1 

November-December 
Inflows, May-June 
Inflows, July-August 
Inflows, March-April 
Inflows, .743 .553 .346 19.2712 2.045 
September-October 
Inflows, 
Janua7.lebruary 
Inflows' 

a. Dependent Variable: Red Drum Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, May-June Inflows, 
July-August Inflows, March-April Inflows, September-October Inflows, January-February 
Inflows 

d. All requested variables entered. 

ANOVA8 

Sum of Mean 
Model Squares df Square F Sil!:. 

1 

Regression 5963.560 6 993.927 2.676 .065b 

Residual 4827.906 13 371.377 

Total 10791.466 19 

a. Dependent Variable: Red Drum Harvest 

b. Independent Variables: (Constant), November-December 
Inflows, May-June Inflows, July-August Inflows, 
March-April Inflows, September-October Inflows, 
January-February Inflows 
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Coefficientsa 
Stan 
dardi 
zed 
Coef 

Un standardized ficien 95% Confidence 
Coefficients ts Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 

(Constant) 2.231 16.215 .138 .893 -32.800 37.262 

January-February -1. 714E-02 .015 -.467 -1.152 .270 -.049 .015 
Inflows 

March-April Inflows 2. 989E-03 .008 .098 .359 .726 -.015 .021 

1 
May-June Inflows 1.112E-02 .006 .476 1.810 .093 -.002 .024 

July-August Inflows -2.089E-02 .022 -.317 -.955 .357 -.068 .026 

September-October 
2.008E-02 .013 .497 1.566 .141 -.008 .048 

Inflows 

November-December 1. 585E-02 .012 .477 1.273 .225 -.011 .043 
Inflows 

a. Dependent Variable: Red Drum Harvest 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIP 
January-February 

.209 4.782 
Inflows 

March-April Inflows .459 2.179 

May-June Inflows .498 2.007 

1 July-August Inflows .312 3.208 

September-October 
.342 2.928 

Inflows 

November-December 
.245 4.083 

Inflows 
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Collinearity Diagnostics8 

Variance Proportions 

Condition January-February March-April 
Model Dimension Eigenvalue Index (Constant) Inflows Inflows 

1 6.382 1.000 .00 .00 .00 

2 .345 4.299 .00 .00 .05 

3 .102 7.901 .13 .01 .00 

I 4 6.710E-02 9.752 .35 .04 .06 

5 4. 552E-02 11.841 .42 .04 .02 

6 4.212E-02 12.310 .07 .01 .86 

7 1. 550E-02 20.292 .02 .90 .OJ 

a. Dependent Variable: Red Drum Harvest 

Collinearity Diagnostics8 

Variance Proportions 

May-June July-August September-October November-December 
Model Dimension Inflows Inflows Inflows Inflows 

1 .00 .00 .00 .00 
2 .04 .00 .06 .04 
3 .03 .30 .00 .06 

I 4 .15 .03 .39 .00 

5 .20 .00 .44 .28 

6 .55 .03 .02 .04 
7 .03 .64 .08 .58 

a. Dependent Variable: Red Drum Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals Statisticsi' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted -2.9956 70.0328 31.0650 17.7164 20 
Value 

Std. 
Predicted -1.923 2.200 .000 1.000 20 
Value 

Standard 
Error of 6.2043 16.7055 11.1218 2.5725 20 
Predicted 
Value 

Adjusted 
Predicted -31.9558 91.1519 34.0072 25.6672 20 
Value 

Residual -26.0503 34.8729 5.063E-15 15.9405 20 

Std. -1.352 1.810 .000 .827 20 
Residual 

Stud. -2.073 2.259 -.050 1.116 20 
Residual 

Deleted -66.9519 54.3686 -2.9422 30.9495 20 
Residual 

Stud. 
Deleted -2.434 2.786 -.046 1.236 20 
Residual 

MahaJ. 1.019 13.328 5.700 3.071 20 
Distance 

Cook's .000 1.110 .184 .336 20 
Distance 

Centered 
Leverage .054 .701 .300 .162 20 
Value 

a. Dependent Variable: Red Drum Harvest 
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Case Values for Residuals Diagnostics 

ADLI 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

YEAR 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE I' SDR I' 
15.41678 -12.81678 -21.22583 23.82583 -.88326 -.66508 -.85588 -.84650 
27.35030 -26.05030 -34.29780 35.59780 -.20968 -1.35178 -1.55107 -1.65078 
30.18570 -4.48570 -6.69500 32.39500 -.04963 -.23277 -.28437 -.27407 
21.45886 10.74114 13.97526 18.22474 -.54222 .55737 .63577 .62055 
21.71563 8.08437 10.58645 19.21355 -.52772 .41951 .48005 .46536 
27.59909 17.40091 23.01038 21.98962 -.19563 .90295 1.03834 1.04174 
32.75965 -11.55965 -18.64909 39.84909 .09565 -.59984 -.76189 -.74891 
37.24027 .85973 1.10965 36.99035 .34856 .04461 .05068 .04870 
40.64504 -5.34504 -8.76620 44.06620 .54074 -.27736 -.35520 -.34293 
34.34389 -16.24389 -25.46847 43.56847 .18508 -.84291 -1.05545 -1.06050 
30.11862 3.48l38 4.37001 29.22999 -.05342 .18065 .20240 .19477 
35.16845 14.43155 16.10037 33.49963 .23162 .74887 .79098 .77893 
49.34289 -14.44289 -21.88520 56.78520 1.03169 -.74946 -.92256 -.91689 
70.03282 9.46718 17.29161 62.20839 2.19953 .49126 .66393 .64898 
62.62714 34.87286 54.36861 43.13139 1.78152 1.80959 2.25949 *2.78569 
48.03556 -23.83556 -66.95193 91.15193 .95790 -1.23685 -2.07294 -2.43413 
13.99584 .90416 1.08000 13.82000 -.96347 .04692 .05128 .04927 
-2.99564 21.69564 50.65581 -31.95581 -1.92255 1.12581 1.72026 1.88062 
5.39755 7.70245 12.34134 .75866 -1.44879 .39969 .50593 .49094 

20.86157 -14.86157 -59.79470 65.79470 -.57593 -.77118 -1.54688 -1.64531 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
Adjusted predicted value; predicted value of harvest when the model is 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 
1nis is flagged if it exceeds t.-p-2 •• = t12.0.01 = 2.681. 
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Prediction Intervals for Red Drum Harvest 

RED_DRUM 
LICCl 
mCCl 

YEAR RED DRUM LICll VICI 1 
1962 2.60 -53.17494 84.00850 
1963 1.30 -37.30365 92.00426 
1964 25.70 -36.76069 97.13208 
1965 32.20 -42.95882 85.87654 
1966 29.80 -42.83088 86.26213 
1967 45.00 -37.14114 92.33932 
1968 21.20 -35.43737 100.95668 
1969 38.10 -27.01519 101.49572 
1970 35.30 -27.80151 109.09159 
1971 18.1 0 -33.40814 102.09591 
1972 33.60 -33.56064 93.79788 
1973 49.60 -25.81589 96.15279 
1974 34.90 -17.85643 116.54220 
1975 79.50 .07112 139.99451 
1976 97.50 -5.03502 130.28929 
1977 24.20 -26.39513 122.46625 
1978 14.90 -48.60170 76.59337 
1979 18.70 -75.77160 69.78033 
1980 I3.1O -62.69397 73.48907 
1981 6.00 -55.96335 97.68650 

Red drum harvest 
Lower limit for 99% prediction interval for red drum harvest 
Upper limit for 99% prediction interval for red drum harvest 

79 



Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 
1962 6.57724 .06866 
1963 3.61888 .10881 
1964 5.31987 .00569 
1965 3.44693 .01739 
1966 3.54060 .01019 
1967 3.68182 .04965 
1968 6.27283 .05086 
1969 3.32923 .00011 
1970 6.46508 .01154 
1971 5.93173 .09037 
1972 2.91360 .00149 
1973 1.01937 .01034 
1974 5.51117 .06265 
1975 7.64748 .05204 
1976 5.86311 .40773 
1977 11.28581 1.11043 
1978 2.14343 .00007 
1979 9.91239 .56431 
1980 6.19176 .02202 
1981 13.32768 1.03351 

Mahalanobis distance 
Cook's distance 
Leverage value 

LEV I' 
.34617 
.19047 
.27999 
.18142 
.18635 
.19378 
.33015 
.17522 
.34027 
.31220 
.15335 
.05365 
.29006 
.40250 
.30858 

*.59399 
.11281 

*.52170 
.32588 

*.70146 

MAHA PV COOK PV' 
.4742 .0008 
.8225 .0034 
.6210 .0000 
.8408 .0000 
.8309 .0000 
.8156 .0003 
.5083 .0003 
.8530 .0000 
.4866 .0000 
.5477 .0019 
.8929 .0000 
.9945 .0000 
.5978 .0006 
.3647 .0003 
.5558 .1191 
.1266 *.5878 
.9515 .0000 
.1936 .2278 
.5175 .0000 
.0645 *.5461 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

[This is flagged if it exceeds (2p + I)/n or 0.5, whichever is smaller. 
2MAHA_PV = 1 - P(MAH_I), where P is the CDP of a Chi-squared random variable with p + I degrees of freedom. 

Small values indicate a problem. 
3COOK_PV = P(COO_l), where P is the CDP of an P-ratio random variable with p + I numerator degrees of 

freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 -.68566 .02856 -.41889 .29254 
1963 -.92885 -.17082 -.37372 .32037 
1964 -.19234 -.15911 .05869 .02025 
1965 .34051 .26253 .08250 -.07716 
1966 .25889 .07996 .07541 -.14072 
1967 .59147 .23792 -.06236 -.41063 
1968 -.58650 -.00407 -.00260 .33385 
1969 .02626 -.00060 .00504 .00461 
1970 -.27436 .06775 -.06262 -.14244 
1971 -.79917 -.33900 .21700 -.47288 
1972 .09840 .07982 -.04448 .00891 
1973 .26488 .06956 -.17320 .06377 
1974 -.65818 .23967 -.37630 -.08835 
1975 .58999 -.40554 .01356 .17615 
1976 *2.08285 -.23380 -.61489 -.52669 
1977 *-3.27381 .35216 *2.00381 -.80804 
1978 .02173 .01298 .00062 .00567 
1979 *2.17278 -.18289 .15944 *1.09412 
1980 .38099 -.00910 .19900 .06181 
1981 *-2.86087 -.16622 *1.12035 .75288 

Standardized dffits value 
Standardized dtbeta for the intercept term 
Standardized dtbeta for January-February inflows 
Standardized dtbeta for March-April inflows 

*ltems are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~ (p + 1)/ n for a large data set. The 

cutoff used here is 1.0. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_S 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .01997 .07029 .11863 .10876 
1963 .12215 .19391 .08365 -.02722 
1964 .05962 .00582 -.08455 .03020 
1965 -.03918 -.14889 -.01771 -.06551 
1966 .12963 -.04454 -.12958 -.00224 
1967 .35884 .08483 -.22005 .07807 
1968 -.47293 -.05843 .17282 -.00803 
1969 .01126 -.01168 .00084 -.00675 
1970 -.04974 .13344 .02193 .02664 
1971 .33726 .13834 -.37290 .18963 
1972 -.03806 .00740 .02839 .00082 
1973 -.01970 .11667 .01393 .07576 
1974 -.12379 .43433 -.38906 .33129 
1975 .11472 -.11007 .14566 .14844 
1976 .48900 .19039 .98383 .44391 
1977 .50549 *-1.56058 *1.80273 *-3.11090 
1978 -.01380 .00062 -.00889 .00296 
1979 *-1.35134 .74586 *-1.20267 .45238 
1980 -.14155 -.01292 .09054 -.24663 
1981 -.35890 *-2.02076 -.75059 .50544 

Standardized dfbeta for May-June inflows 
Standardized dfbeta for July-August inflows 
Standardized dfbeta for September-October inflows 
Standardized dfbeta for November-December inflows 

·Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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Regression-Square Root of Harvest (Box-Cox 
Transformation) 

ANOVA and Parameter Estimates 

Model Summary8,b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square RSquare Estimate Durbin-Watson 

I 

November-December 
Inflows. May·June 
Inflows. July-August 
Inflows. March-April 
Inflows. .722 .522 .301 1.7915 1.732 
September-October 
Inflows. 
Janua7.1 ebruary 
Infl2ws' 

a. Dependent Variable: Square Root of Red Drum Harvest 

b. Method: Enter 

c. Independent Variables: (Constant). November-December Inflows, May-June Inflows. 
July-August Inflows. March-April Inflows, September-October Inflows, January-February 
Inflows 

d. All requested variables entered. 

ANOVA8 

Sum of Mean 
Model SQuares df SQuare F 

I 
Regression 45.553 6 7.592 2.366 

Residual 41.723 13 3.209 

Total 87.275 19 

a. Dependent Variable: Square Root of Red Drum 
Harvest 

b. Independent Variables: (Constant), 
November-December Inflows, May-June Inflows, 
July-August Inflows, March-April Inflows, 
September-October Inflows, January-February 
Inflows 

Sig. 
.091b 
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Coefficientsa 
Stan 
dardi 
zed 
Coef 

Unstandardized ficien 95% Confidence 
Coefficients ts Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 

(Constant) 3.218 1.507 2.135 .052 -.039 6.474 

January-February -1.806E-03 .001 -.547 -1.305 .214 -.005 .001 
Inflows 

March-April Inflows 6. 123E-04 .001 .224 .790 .443 -.001 .002 

I 
May-June Inflows 9. 530E-04 .001 .453 1.668 .119 .000 .002 

July-August Inflows -2.200E-03 .002 -.371 -1.081 .299 -.007 .002 

September-October 1.432E-03 .001 .394 1.202 .251 -.001 .004 
Inflows 
November-December 1.385E-03 .001 .464 1.197 .253 -.001 .004 
Inflows 

a. Dependent Variable: Square Root of Red Drum Harvest 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
January-February 

.209 4.782 
Inflows 

March-April Inflows .459 2.179 

May-June Inflows .498 2.007 
1 July-August Inflows .312 3.208 

September-October 
.342 2.928 

Inflows 

November-December 
.245 4.083 

Inflows 
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Collinearity Diagnostics8 

Variance Proportions 

Condition January-February March-April 

Model Dimension Eigenvalue Index (Constant) Inflows Inflows 

1 6.382 1.000 .00 .00 .00 

2 .345 4.299 .00 .00 .05 

3 .102 7.901 .13 .01 .00 

1 4 6.710£-02 9.752 .35 .04 .06 

5 4.552£-02 11.841 .42 .04 .02 

6 4.212£-02 12.310 .07 .01 .86 

7 1.550£-02 20.292 .02 .90 .01 

a. Dependent Variable: Square Root of Red Drum Harvest 

Collinearity Diagnostics8 

Variance Proportions 

May-June July-August September-October November-December 
Model Dimension Inflows Inflows Inflows Inflows 

I .00 .00 .00 .00 

2 .04 .00 .06 .04 

3 .03 .30 .00 .06 

I 4 .15 .03 .39 .00 

5 .20 .00 .44 .28 

6 .55 .03 .02 .04 

7 .03 .64 .08 .58 

a. Dependent Variable: Square Root of Red Drum Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals Statisticsi' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 2.3574 8.0354 5.1673 1.5484 20 
Value 

Std. 
Predicted -1.815 1.852 .000 1.000 20 
Value 

Standard 
Error of .5768 1.5530 1.0339 .2391 20 
Predicted 
Value 

Adjusted 
Predicted -.2681 9.8330 5.4211 2.2241 20 
Value 

Residual -3.0846 2.7278 1.066E-15 1.4819 20 

Std. -1.722 1.523 .000 .827 20 
Residual 

Stud. -1.976 1.901 -.046 1.096 20 
Residual 

Deleted -5.8946 4.5924 -.2538 2.7860 20 
Residual 

Stud. 
Deleted -2.269 2.150 -.057 1.178 20 
Residual 

Mahal. 
1.019 13.328 5.700 3.071 20 

Distance 
Cook's 

.000 1.162 .168 .300 20 
Distance 

Centered 
Leverage .054 .701 .300 .162 20 
Value 

a. Dependent Variable: Square Root of Red Drum Harvest 
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Case Values/or Residuals Diagnostics 

ADJ 1 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

YEAR 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE I' SDR 1 
2.91148 -1.29902 -2.15131 3.76376 -1.45690 -.72511 -.93314 -.92815 
4.22475 -3.08458 -4.06115 5.20133 -.60874 -1.72179 -1.97564 -2.26910 
5.14413 -.07461 -.11136 5.18088 -.01498 -.04165 -.05088 -.04889 
4.54788 1.12663 1.46585 4.20866 -.40006 .62888 .71733 .70325 
4.57585 .88309 1.15640 4.30254 -.38199 .49293 .56408 .54871 
5.02894 1.67926 2.22060 4.48760 -.08937 .93736 1.07790 1.08525 
5.56711 -.96276 -1.55321 6.15756 .25819 -.53741 -.68259 -.66789 
6.32280 -.15029 -.19397 6.36649 .74625 -.08389 -.09530 -.09160 
6.82081 -.87943 -1.44232 7.38370 1.06788 -.49089 -.62866 -.61340 
6.1\003 -1.85562 -2.90938 7.16379 .60883 -1.03579 -1.29697 -1.33548 
5.30408 .49247 .61818 5.17837 .08832 .27490 .30799 .29699 
5.72162 1.32110 1.47387 5.56885 .35798 .73743 .77890 .76644 
6.40527 -.49764 -.75408 6.66170 .79950 -.27778 -.34194 -.33001 
8.03539 .88089 1.60893 7.30735 1.85229 .49171 .66453 .64959 
7.14640 2.72781 4.25280 5.62141 1.27815 1.52265 1.90121 2.14978 
6.66864 -1.74929 -4.91360 9.83295 .96960 -.97644 -1.63650 -1.76453 
3.89512 -.03507 -.04189 3.90194 -.82163 -.01957 -.02139 -.02055 
2.35744 1.96691 4.59241 -.26806 -1.81471 1.09792 1.67764 1.82095 
2.64419 .97520 1.56253 2.05687 -1.62952 .54435 .68904 .67444 
3.91454 -1.46505 -5.89456 8.34405 -.80908 -.81779 -1.64036 -1.76977 

Predicted value of the square root of harvest 
Ordinary residual; observed square root of harvest minus predicted square 

root of harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
Adjusted predicted value; predicted value of square root of harvest when 

the model is fitted without that observation 
Z-score of the predicted value of the square root of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IVa1ues greater than 3 are flagged. 
1nis is flagged if it exceeds t..-p-2 •• = tI2.0.01 = 2.681. 
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Partial Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 
4 

3 
c 

- 2 
(J) 

c c c 

~ 
til c c c J: c 
E c c 
2 0 c 
0 c 
"'C c 
CD -1 c 
II: c c - c 
0 - -2 0 c 0 
II: 
!!! -3 
~ c 0-
m -4 

-800 -600 -400 -200 0 200 400 600 

January-February Inflows 

Partial Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 
3 

c c 

2 

c - c c c 
(J) c 

~ D C 
til 
J: 0 

c 

E c c 

2 D C 

0 
"'C -1 
CD c 
II: c D 

'0 
D 

C 

(5 -2 

0 
II: 
!!! -3 
til 
::J 

c 

0-
m -4 

-1000 0 1000 

March-April Inflows 

93 



Cii 
~ as 
J: 
E 
2 
o 
"C 

4 

3 

2 

o 

~ -1 

'0 -2 
o 
a: 
!!! -3 
~ 
0-

o 

0 

0 

Partial Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 

o 

o 

o 
o o 

o 

0 
0 o 

0 
0 

0 0 

0 
0 

0 

o 

00 4~---------'~---------r----------'-----------, 
-2000 -1000 0 1000 2000 

May-June Inflows 

Partial Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 
3 

0 

2 

0 0 
0 Cii 

~ 
0 0 0 0 

as 
J: 

0 

E 0 a 

2 0 a a 
0 0 

"C 
Q) 

a: 
-1 '0 a a -0 

0 a 
a: 

-2 
!!! as a ::::J 
0- 0 

00 -3 a 

400 -200 0 200 400 600 

July-August Inflows 

94 



Partial Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 
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Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 
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Residual Plot 

Dependent Variable: Square Root of Red Drum Harvest 
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Residual Plot 
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Prediction Intervals for Square Root of Red Drum Harvest 

SQRTRDRM 
LICC! 

VICC! 

YEAR SQRTRDRM LICll DICI 1 
1962 1.61 -3.46497 9.28792 
1963 1.14 -1.78563 10.23513 
1964 5.07 -1.07936 11.36762 
1965 5.67 -1.44054 10.53629 
1966 5.46 -1.42454 10.57624 
1967 6.71 -.98946 11.04734 
1968 4.60 -.77265 11.90686 
1969 6.17 .34947 12.29614 
1970 5.94 .45786 13.18376 
1971 4.25 -.18836 12.40841 
1972 5.80 -.61569 11.22385 
1973 7.04 .05238 11.39087 
1974 5.91 .15826 12.65227 
1975 8.92 1.53159 14.53919 
1976 9.87 .85637 13.43643 
1977 4.92 -.25061 13.58789 
1978 3.86 -1.92409 9.71433 
1979 4.32 -4.40798 9.12286 
1980 3.62 -3.68575 8.97414 
1981 2.45 -3.22728 11.05637 

Square root of red drum harvest 
Lower limit for 99% prediction interval for square root of red drum 
harvest 
Upper limit for 99% prediction interval for square root of red drum harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 LEV I' MAHA PV' COOK PV' 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1962 6.57724 .08161 
1963 3.61888 .17653 
1964 5.31987 .00018 
1965 3.44693 .02213 
1966 3.54060 .01407 
1967 3.68182 .05351 
1968 6.27283 .04082 
1969 3.32923 .00038 
1970 6.46508 .03614 
1971 5.93173 .13646 
1972 2.91360 .00346 
1973 1.01937 .01002 
1974 5.51117 .00861 
1975 7.64748 .05214 
1976 5.86311 .28868 
1977 11.28581 .69207 
1978 2.14343 .00001 
1979 9.91239 .53669 
1980 6.19176 .04085 
1981 13.32768 1.16220 

Mahalanobis distance 
Cook's distance 
Leverage value 

.34617 .4742 

.19047 .8225 

.27999 .6210 

.18142 .8408 

.18635 .8309 

.19378 .8156 

.33015 .5083 

.17522 .8530 

.34027 .4866 

.31220 .5477 

.15335 .8929 

.05365 .9945 

.29006 .5978 

.40250 .3647 

.30858 .5558 
*.59399 .1266 

.11281 .9515 
*.52170 .1936 
.32588 .5175 

*.70146 .0645 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

'This is flagged if it exceeds (2p + 1)/n or 0.5, whichever is smaller. 

.0014 

.0143 

.0000 

.0000 

.0000 

.0004 

.0001 

.0000 

.0001 

.0067 

.0000 

.0000 

.0000 

.0003 

.0532 

.3217 

.0000 

.2077 

.0001 
*.6140 

2MAHA_PV = I - F(MAH_I), where F is the CDF of a Chi-squared random variable with p + I degrees of freedom. 
Small values indicate a problem. 

3COOK_PV = F(COO_I), where F is the CDF of an F-ratio random variable with p + I numerator degrees of 
freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 -.75180 .03131 -.45930 .32076 
1963 *-1.27676 -.23481 -.51370 .44037 
1964 -.03431 -.02838 .01047 .00361 
1965 .38589 .29752 .09350 -.08744 
1966 .30526 .09428 .08892 -.16593 
1967 .61618 .24786 -.06497 -.42778 
1968 -.52304 -.00363 -.00232 .29773 
1969 -.04939 .00113 -.00948 -.00866 
1970 -.49074 .12118 -.11200 -.25478 
1971 *-1.00639 -.42690 .27327 -.59549 
1972 .15005 .12172 -.06783 .01359 
1973 .26063 .06845 -.17042 .06275 
1974 -.23690 .08626 -.13544 -.03180 
1975 .59055 -.40592 .01357 .17631 
1976 *1.60739 -.18043 -.47453 -.40646 
1977 *-2.37321 .25529 *1.45258 -.58576 
1978 -.00906 -.00541 -.00026 -.00236 
1979 *2.10383 -.17709 .15438 *1.05940 
1980 .52340 -.01250 .27339 .08491 
1981 *-3.07728 -.17879 *1.20510 .80983 

Standardized dffits value 
Standardized dtbeta for the intercept term 
Standardized dtbeta for January-February inflows 
Standardized dtbeta for March-April inflows 

*Items are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p + 1)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_S 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .02189 .07707 .13008 .11925 
1963 .16791 .26654 .11498 -.03741 
1964 .01064 .00104 -.01508 .00539 
1965 -.04440 -.16873 -.02008 -.07424 
1966 .15285 -.05252 -.15278 -.00264 
1967 .37382 .08838 -.22924 .08133 
1968 -.42177 -.05211 .15412 -.00716 
1969 -.02118 .02197 -.00158 .01269 
1970 -.08897 .23868 .03923 .04764 
1971 .42471 .17421 -.46960 .23879 
1972 -.05803 .01128 .04329 .00125 
1973 -.01938 .11480 .01371 .07455 
1974 -.04456 .15633 -.14003 .11924 
1975 .11483 -.11017 .14579 .14858 
1976 .37737 .14693 .75924 .34258 
1977 .36643 *-1.13128 *1.30682 *-2.25512 
1978 .00576 -.00026 .00371 -.00124 
1979 *·1.30845 .72219 *-1.16450 .43802 
1980 -.19446 -.01774 .12438 -.33881 
1981 -.38605 *-2.17362 -.80737 .54367 

Standardized dfbeta for May-June inflows 
Standardized dfbeta for July-August inflows 
Standardized dfbeta for September-October inflows 
Standardized dfbeta for November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~ (p + 1)/ n for a large data set. The 

cutoff used here is 1. 
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RegressiOlr-Logged Inflows 

ANOVA and Parameter Estimates 

Model Summary8,b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate Durbin-Watson 

1 

Ln( November-December 
Inflows}, Ln(May-June 
Inflows}. Ln( July-August 
Inflows}. 
Ln(September-October .741 .549 .340 19.3544 2.332 
Inflows}. Ln(March-April 
Inflows}. 
Ln(Januap-February 
Inflowsf' 

a. Dependent Variable: Red Drum Harvest 

b. Method: Enter 

c. Independent Variables: (Constant). Ln(November-December Inflows). Ln(May-June 
Inflows). Ln(July-August Inflows). Ln(September-October Inflows). Ln(March-Aprillnflows). 
Ln(January-February Inflows) 

d. All requested variables entered. 

ANOVA8 
Sum of Mean 

Model Squares df Square F Sig. 

1 

Regression 5921.734 6 986.956 2.635 .068" 
Residual 4869.731 13 374.595 

Total 10791.466 19 

a. Dependent Variable: Red Drum Harvest 

b. Independent Variables: (Constant). 
Ln(November-December Inflows). Ln(May-June Inflows). 
Ln(July-August Inflows). Ln(September-October Inflows). 
Ln(March-Aprillnflows). Ln(January-February Inflows) 
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Coefficientsa 
Stan 
dardi 
zed 
Coef 

U nstandardized ficien 95% Confidence 
Coefficients ts Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 

(Constant) -266.625 121.818 -2.189 JJ47 -529.797 -3.453 

Ln(January-February Inflows) -29.961 28.184 -.478 -1.063 .307 -90.849 30.928 

Ln(March-April Inflows) 3.560 15.785 .071 .226 .825 -30.542 37.663 

I LnCMay-June Inflows) 37.914 15.694 .753 2.416 .031 4.009 71.819 

Ln(July-August Inflows) -20.776 19.721 -.432 -1.054 .311 -63.381 21.828 

Ln(September-October Inflows) 11.187 11.362 .272 .985 .343 -13.360 35.734 

Ln(November-December Inflows) 36.691 17.969 .727 2.042 .062 -2.130 75.511 

a. Dependent Variable: Red Drum Harvest 

Collinearity Diagnostics 

CoIlinearity 
Statistics 

Model Tolerance VIF 
Ln(January-Februarv Inflows) .172 5.821 

Ln(March-April Inflows) .353 2.835 

I 
LnCMay-June Inflows) .357 2.801 

Ln(July-Aul(ust Inflows) .207 4.841 

Ln(September-October Inflows) .456 2.193 

LnCNovember -December Inflows) .274 3.647 

108 



Case Values for Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR l' 
1962 18.23396 -15.63396 -23.18255 25.78255 -.72680 -.80777 -.98364 -.98231 
1963 22.81565 -21.51565 -29.63809 30.93809 -.46727 -1.11166 -1.30473 -1.34468 
1964 20.23608 5.46392 9.35511 16.34489 -.61339 .28231 .36940 .35678 
1965 28.28304 3.91696 8.15321 24.04679 -.15758 .20238 .29198 .28145 
1966 26.51046 3.28954 4.75194 25.04806 -.25799 .16996 .20428 .19658 
1967 34.36060 10.63940 15.73500 29.26500 .18668 .54971 .66852 .65362 
1968 32.22602 -11.02602 -15.63035 36.83035 .06576 -.56969 -.67829 -.66352 
1969 34.76771 3.33229 4.28856 33.81144 .20974 .17217 .19532 .18793 
1970 39.69072 -4.39072 -6.36425 41.66425 .48859 -.22686 -.27312 -.26317 
1971 31.04086 -12.94086 -21.71221 39.81221 -.00137 -.66862 -.86607 -.85719 
1972 30.51363 3.08637 4.04838 29.55162 -.03123 .15947 .18263 .17570 
1973 40.04624 9.55376 11.14134 38.45866 .50873 .49362 .53306 .51784 
1974 51.52706 -16.62706 -23.81049 58.71049 1.15905 -.85908 -1.02804 -1.03049 
1975 67.35464 12.14536 20.24751 59.25249 2.05558 .62752 .81023 .79888 
1976 57.07281 40.42719 56.82145 40.67855 1.47318 2.08878 2.47635 *3.27339 
1977 56.15067 -31.95067 -58.59424 82.79424 1.42095 -1.65082 -2.23556 *-2.73761 
1978 10.91336 3.98664 5.25811 9.64189 -I.I4147 .20598 .23656 .22777 
1979 1.09804 17.60196 41.95314 -23.25314 -1.69744 .90945 1.40405 1.46457 
1980 3.61815 9.48185 15.25595 -2.15595 -1.55469 .48991 .62142 .60611 
1981 14.84030 -8.84030 -20.83243 26.83243 -.91903 -.45676 -.70117 -.68677 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADLI Adjusted predicted value; predicted value of harvest when the model is 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

[Values greater than 3 are flagged. 
11lis is flagged if it exceeds tn-p-2 •• = t12.0.01 = 2.681. 
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r 
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r 
r 
r 

Collinearity Diagnostics8 

Variance Proportions 

Condition Ln(January-February Ln(March-April 

Model Dimension Eigenvalue Index (Constant) Inflows) Inflows) 

I 6.984 1.000 .00 .00 .00 

2 9.020E-03 27.826 .00 .00 .03 

3 2.966E-03 48.524 .14 .00 .00 

1 4 2. 173E-03 56.697 .00 .03 .09 

5 9. 164E-04 87.299 .53 .01 .00 

6 7.542E-04 96.232 .16 .00 .87 

7 2. 920E-04 154.662 .17 .96 .01 

a. Dependent Variable: Red Drum Harvest 

COllinearity Diagnostics8 

Variance Proportions 

Ln(May-June Ln(JuJy-August Ln(September-October Ln(N ovember-December 
Model Dimension Inflows) Inflows) Inflows) Inflows) 

1 .00 .00 .00 .00 

2 .03 .00 .12 .02 

3 .00 .19 .04 .03 

1 4 .00 .04 .63 .09 

5 .52 .08 .01 .19 

6 .45 .01 .10 .19 

7 .00 .67 .10 .47 

a. Dependent Variable: Red Drum Harvest 
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Residuals Diagnostics 

Summary Information 

Residuals Statistics8 

Minimum Maximum Mean 
Predicted 1.0980 67.3546 31.0650 
Value 

Std. 
Predicted -1.697 2.056 .000 
Value 

Standard 
Error of 7.3060 14.7455 1l.3000 
Predicted 
Value 

Adjusted 
Predicted -23.2531 82.7942 31.2027 
Value 

Residual -31.9507 40.4272 -5.1781£-14 

Std. -1.651 2.089 .000 
Residual 

Stud. -2.236 2.476 -.004 
Residual 

Deleted -58.5942 56.8214 -.1377 
Residual 

Stud. 
Deleted -2.738 3.273 .009 
Residual 

Mahal. 1.757 10.078 5.700 
Distance 

Cook's .001 .595 .097 
Distance 

Centered 
Leverage .092 .530 .300 
Value 

a. Dependent Variable: Red Drum Harvest 

Std. 
Deviation N 

17.6542 20 

1.000 20 

1.8968 20 

22.3343 20 

16.0094 20 

.827 20 

1.046 20 

26.0041 20 

1.213 20 

2.212 20 

.160 20 

.1l6 20 
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Case Values for Residuals Diagnostics 

YEAR 

ADLI 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE l' SDR I' 
18.23396 -15.63396 -23.18255 25.78255 -.72680 -.80777 -.98364 -.98231 
22.81565 -21.51565 -29.63809 30.93809 -.46727 -1.11166 -1.30473 -1.34468 
20.23608 5.46392 9.35511 16.34489 -.61339 .28231 .36940 .35678 
28.28304 3.91696 8.15321 24.04679 -.15758 .20238 .29198 .28145 
26.51046 3.28954 4.75194 25.04806 -.25799 .16996 .20428 .19658 
34.36060 10.63940 15.73500 29.26500 .18668 .54971 .66852 .65362 
32.22602 -11.02602 -15.63035 36.83035 .06576 -.56969 -.67829 -.66352 
34.76771 3.33229 4.28856 33.81144 .20974 .17217 .19532 .18793 
39.69072 -4.39072 -6.36425 41.66425 .48859 -.22686 -.27312 -.26317 
31.04086 -12.94086 -21.71221 39.81221 -.00137 -.66862 -.86607 -.85719 
30.51363 3.08637 4.04838 29.55162 -.03123 .15947 .18263 .17570 
40.04624 9.55376 11.14134 38.45866 .50873 .49362 .53306 .51784 
51.52706 -16.62706 -23.81049 58.71049 1.15905 -.85908 -1.02804 -1.03049 
67.35464 12.14536 20.24751 59.25249 2.05558 .62752 .81023 .79888 
57.07281 40.42719 56.82145 40.67855 1.47318 2.08878 2.47635 *3.27339 
56.15067 -31.95067 -58.59424 82.79424 1.42095 -1.65082 -2.23556 *-2.73761 
10.91336 3.98664 5.25811 9.64189 -1.14147 .20598 .23656 .22777 

1.09804 17.60196 41.95314 -23.25314 -1.69744 .90945 1.40405 1.46457 
3.61815 9.48185 15.25595 -2.15595 -1.55469 .48991 .62142 .60611 

14.84030 -8.84030 -20.83243 26.83243 -.91903 -.45676 -.70117 -.68677 

Predicted value of harvest 
Ordinary residual; observed harvest minus predicted harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
Adjusted predicted value; predicted value of harvest when the model is 

fitted without that observation 
Z-score of the predicted value of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IValues greater than 3 are flagged. 
1nis is flagged if it exceeds tn-p-2. = t12.0.01 = 2.681. 
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Prediction Intervals for Red Drum Harvest 

RED_DRUM 
LICC! 
VICC! 

YEAR RED DRUM LlCll VlCI 1 
1962 2.60 -48.89105 85.35896 
1963 1.30 -42.99095 88.62225 
1964 25.70 -49.13819 89.61034 
1965 32.20 -43.58527 100.15135 
1966 29.80 -40.16064 93.18156 
1967 45.00 -32.71941 101.44060 
1968 21.20 -34.10847 98.56051 
1969 38.10 -29.70641 99.24182 
1970 35.30 -27.04023 106.42167 
1971 18.10 -38.03978 100.12151 
1972 33.60 -34.34546 95.37273 
1973 49.60 -22.27020 102.36269 
1974 34.90 -14.98948 118.04360 
1975 79.50 -1.63179 136.34107 
1976 97.50 -9.10640 123.25201 
1977 24.20 -14.16696 126.46830 
1978 14.90 -54.05520 75.88191 
1979 18.70 -72.19525 74.39134 
1980 13.10 -64.83226 72.06855 
1981 6.00 -58.34184 88.02243 

Red drum harvest harvest 
Lower limit for 99% prediction interval for red drum harvest 
Upper limit for 99% prediction interval for red drum harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAR 1 COO 1 LEV I' MARA PV' COOK PV' 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

1962 5.23669 .06674 
1963 4.25703 .09181 
1964 6.95291 .01388 
1965 8.92203 .01317 
1966 4.89722 .00265 
1967 5.20293 .03058 
1968 4.64695 .02745 
1969 3.28664 .00156 
1970 4.94185 .00479 
1971 6.72566 .07263 
1972 3.56496 .00149 
1973 1.75740 .00675 
1974 4.78215 .06523 
1975 6.65295 .06256 
1976 4.53192 .35526 
1977 7.68955 .59537 
1978 3.64440 .00255 
1979 10.07832 .38961 
1980 6.24115 .03359 
1981 9.98730 .09527 

Mahalanobis distance 
Cook's distance 
Leverage value 

.27562 .6311 

.22405 .7497 

.36594 .4338 

.46958 .2583 

.25775 .6725 

.27384 .6352 

.24458 .7030 

.17298 .8573 

.26010 .6671 

.35398 .4580 

.18763 .8283 

.09249 .9720 

.25169 .6865 

.35016 .4659 

.23852 .7169 

.40471 .3608 

.19181 .8197 
*.53044 .1842 
.32848 .5119 

*.52565 .1893 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

IThis is flagged ifit exceeds (2p + l)1n or 0.5, whichever is smaller. 

.0007 

.0020 

.0000 

.0000 

.0000 

.0001 

.0000 

.0000 

.0000 

.0010 

.0000 

.0000 

.0007 

.0006 

.0875 

.2506 

.0000 

.1078 

.0001 

.0023 

2MAHA_PV = 1 - F(MAH_I), where F is the CDF of a Chi-squared random variable with p + I degrees of freedom. 
Small values indicate a problem. 

3COOK_PV = F(COO_l), where F is the CDF of an F-ratio random variable with p + 1 numerator degrees of 
freedom and n - p - 1 denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 -.68257 .01248 -.26573 .32399 
1963 -.82620 -.06165 -.28702 .33626 
1964 .30109 .20980 -.09096 -.04235 
1965 .29270 .04020 .16303 -.01820 
1966 .13107 .02500 .01332 -.05076 
1967 .45234 .17023 -.16818 -.30588 
1968 -.42878 -.06436 .08652 .21768 
1969 .10068 -.01461 .02827 .01309 
1970 -.17643 .06962 -.06187 -.08134 
1971 -.70571 -.19497 .19514 -.28541 
1972 .09809 .05645 -.05877 .01217 
1973 .21109 .01446 -.15469 .02677 
1974 -.67733 .50653 -.34634 -.16112 
1975 .65249 -.55182 .04389 .21771 
1976 *2.08452 -.68984 -.48772 -.75533 
1977 *-2.49993 .53844 *1.56785 -.80477 
1978 .12863 .04301 .00154 .05966 
1979 *1.72263 -.01180 .11263 .91143 
1980 .47299 -.04072 .26709 .08397 
1981 -.79989 -.15728 .11314 .30930 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for logged January-February inflows 
Standardized dfbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + 1)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .04134 -.05667 .00465 .13128 
1963 .09944 .05176 -.03229 .08015 
1964 -.08894 .03455 .07620 -.00577 
1965 .01768 -.22389 .02672 -.09060 
1966 .04343 -.00197 -.08402 .01435 
1967 .25388 .15904 -.16524 .09735 
1968 -.24986 -.12546 .14643 -.01061 
1969 .03731 -.04567 .01308 -.03943 
1970 -.02897 .09870 .01550 .02491 
1971 .11955 .05179 -.31297 .14320 
1972 -.02831 .02620 .01171 .02568 
1973 .01525 .10790 .00408 .09217 
1974 -.16234 .44236 -.36390 .14609 
1975 .14901 -.19697 .17902 .21227 
1976 .94943 .15051 .79594 .64388 
1977 .29625 -.95045 *1.02722 *-2.29493 
1978 -.10235 .01875 -.07058 .02405 
1979 *-1.26280 .54251 *-1.08674 .30754 
1980 -.19074 -.03790 .13143 -.32840 
1981 -.14415 -.37285 -.34398 .39390 

Standardized dfbeta for logged May-June inflows 
Standardized dtbeta for logged July-August inflows 
Standardized dtbeta for logged September-October inflows 
Standardized dtbeta for logged November-December inflows 

*Items are flagged if Isdffitsl or Isdtbetal exceed 1.0 for a small data set or 2~(p + 1}/n for a large data set. The 

cutoff used here is 1. 
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Regression-Logged Harvest and Inflows 

ANOVA and Parameter Estimates 

Model Summarya,b 

Std. Error 
Variables R Adjusted of the 

Model Entered Removed R Square R Square Estimate Durbin-Watson 

1 

Ln( November-December 
Inflows), Ln(May-June 
Inflows), Ln( July-August 
Inflows), 
Ln(September-October .749 .561 .358 .8415 1.852 
Inflows), Ln(March-April 
Inflows), 
Ln( Januap-F ebruary 
Inflows!' 

a. Dependent Variable: Ln(Red Drum Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), Ln(November-December Inflows). Ln(May-June 
Inflows). Ln(July-August Inflows). Ln(September-October Inflows). Ln(March-Aprillnflows). 
Ln(January-February Inflows) 

d. All requested variables entered. 

ANOVA8 

Sum of Mean 
Model SQuares df SQuare F 

1 

Regression 11.750 6 1.958 2.765 

Residual 9.206 /3 .708 

Total 20.956 19 

a. Dependent Variable: Ln(Red Drum Harvest) 

b. Independent Variables: (Constant). 
Ln(November-December Inflows). Ln(May-June 
Inflows). Ln(July-August Inflows). 
Ln(September-October Inflows). Ln(March-April 
Inflows). Ln(January-February Inflows) 

Sil(o 
.05g/' 
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Coefficients8 

Stan 
dardi 
zed 
Coef 

Unstandardized ficien 95% Confidence 
Coefficients ts Interval for B 

Std. Lower Upper 
Model B Error Beta t Sig. Bound Bound 

(Constant) -4.583 5.297 -.865 .403 -16.025 6.860 

Ln(January-February 
-1.805 1.225 -.653 -1.473 .164 -4.453 .842 

Inflows) 

Ln(March-April Inflows) .996 .686 .449 1.452 .170 -.486 2.479 

1 
Ln(May-June Inflows) 1.161 .682 .523 1.701 .113 -.313 2.635 

Ln(July-August Inflows) -.963 .857 -.454 -1.124 .282 -2.816 .889 

Ln(September -October 
2.699£-02 .494 .015 .055 .957 -1.040 1.094 

Inflows) 

Ln(November-December 1.519 .781 .682 1.944 .074 -.169 3.207 
Inflows) 

a. Dependent Variable: Ln(Red Drum Harvest) 

Collinearity Diagnostics 

Collinearity 
Statistics 

Model Tolerance VIF 
Ln(January-February .172 5.821 
Inflows) 

Ln(March-April Inflows) .353 2.835 

Ln(May-June Inflows) .357 2.801 
1 Ln(July-August Inflows) .207 4.841 

Ln(September-October 
.456 2.193 

Inflows) 

Ln(November-December .274 3.647 
Inflows) 
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Collinearity Diagnostics8 

Variance Proportions 

Condition Ln(January-February Ln(March-April 
Model Dimension Eil(envalue Index (Constant) Inflows) Inflows) 

1 6.984 1.000 .00 .00 .00 

2 9.020E-03 27.826 .00 .00 .03 

3 2.966E-03 48.524 .14 .00 .00 

1 4 2. 173E-03 56.697 .00 .03 .09 

5 9. 164E-04 87.299 .53 .01 .00 

6 7.542E-04 96.232 .16 .00 .87 

7 2.920E-04 154.662 .17 .96 .01 

a. Dependent Variable: Ln(Red Drum Harvest) 

COllinearity Diagnostics8 

Variance Proportions 

Ln(May-June Ln(July-August Ln(September-October Ln(November-December 
Model Dimension Inflows) Inflows) Inflows) Inflows) 

1 .00 .00 .00 .00 
2 .03 .00 .12 .02 
3 .00 .19 .04 .03 

1 4 .00 .04 .63 .09 
5 .52 .08 .01 .19 

6 .45 .01 .10 .19 

7 .00 .67 .10 .47 

a. Dependent Variable: Ln(Red Drum Harvest) 
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Residuals Diagnostics 

Summary Information 

Residuals Statistics8 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 1.6142 4.0977 3.0699 .7864 20 
Value 

Std. 
Predicted -1.851 1.307 .000 1.000 20 
Value 

Standard 
Error of .3177 .6411 .4913 8.247E-02 20 
Predicted 
Value 

Adjusted 
Predicted 1.3105 4.8494 3.0557 .9531 20 
Value 

Residual -1.6742 1.2868 5.407E-15 .6961 20 

Std. -1.990 1.529 .000 .827 20 
Residual 

Stud. -2.335 1.813 .006 1.032 20 
Residual 

Deleted -2.3063 1.8086 1.428E-02 1.0993 20 
Residual 

Stud. 
Deleted -2.944 2.015 -.022 1.138 20 
Residual 

Mahal. 1.757 10.078 5.700 2.212 20 
Distance 

Cook's .000 .294 .087 .100 20 
Distance 

Centered 
Leverage .092 .530 .300 .116 20 
Value 

a. Dependent Variable: Ln(Red Drum Harvest) 
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Case Valuesjor Residuals Diagnostics 

YEAR PRE 1 RES 1 DRE 1 ADJ 1 ZPR 1 ZRE 1 SRE 11 SDR l' 
1962 1.61423 -.65872 -.97677 1.93228 -1.85114 -.78278 -.95320 -.94959 
1963 1.93659 -1.67422 -2.30626 2.56863 -1.44121 -1.98954 -2.33507 *-2.94435 
1964 2.64471 .60178 1.03035 2.21614 -.54074 .71512 .93573 .93092 
1965 3.12574 .34623 .72067 2.75129 .07096 .41143 .59359 .57819 
1966 3.14073 .25378 .36660 3.02790 .09002 .30158 .36247 .35002 
1967 3.26563 .54103 .80015 3.00651 .24885 .64293 .78187 .76951 
1968 3.32886 -.27486 -.38964 3.44364 .32926 -.32662 -.38889 -.37582 
1969 3.75439 -.11417 -.14694 3.78715 .87037 -.13567 -.15392 -.14801 
1970 4.09767 -.53379 -.77372 4.33760 1.30691 -.63432 -.76369 -.75076 
1971 3.84322 -.94730 -1.58939 4.48530 .98333 -1.12571 -1.45814 -1.53179 
1972 3.33768 .17684 .23196 3.28256 .34048 .21015 .24068 .23176 
1973 3.58280 .32119 .37457 3.52943 .65218 .38168 .41218 .39862 
1974 3.48818 .06430 .09208 3.46040 .53186 .07641 .09144 .08788 
1975 4.04030 .33546 .55924 3.81651 1.23395 .39864 .51471 .49963 
1976 3.29309 1.28676 1.80857 2.77128 .28378 1.52910 1.81282 2.01490 
1977 4.09319 -.90684 -1.66304 4.84940 1.30121 -1.07762 -1.45933 -1.53329 
1978 2.63354 .06782 .08945 2.61191 -.55494 .08059 .09256 .08895 
1979 2.28631 .64222 1.53068 1.39784 -.99650 .76317 1.17821 1.19774 
1980 1.78816 .78445 1.26215 1.31046 -1.62996 .93219 1.18243 1.20255 
1981 2.10372 -.31196 -.73515 2.52691 -1.22868 -.37072 -.56909 -.55370 

Predicted value of the natural log of harvest 
Ordinary residual; observed log harvest minus predicted log harvest 
Deleted residual; residual obtained when the model is fitted without that 

observation 
ADJ 1 Adjusted predicted value; predicted value of the log of harvest when the 

ZPR_l 
ZRE_l 
SRE_l 
SDR_l 

model is fitted without that observation 
Z-score of the predicted value of the log of harvest 
Z-score of the residual 
Studentized residual 
Studentized deleted residuals 

IYalues greater than 3 are flagged. 
1nis is flagged if it exceeds tn-p-2 .• = tI2.0.01 = 2.681. 

131 



Graphics 

7 

6 

5 

4 

3 

2 

>-
0 c 
Q) 
:::l 
c-
!!! u. 0 

-2.0 

Ln(Red Drum Harvest) 
Regression Standardized Residual 

.c e 
a.. 

-1.5 

5 
(.) .3 
"C 

~ 
Q) 

~ 

-1.0 -.5 0.0 .5 1.0 

Nonnal P-P Plot 

of Residuals 

w O.O~---.------;;------;----. 
0.0 .5 .8 1.0 

Observed Cum Prob 

1.5 

132 



:;:-

'" ~ 
m 
J: 
E 
;:, 
~ 

Cl 
-c 
Q) 

a: 
~ c: 
-l 

:;:-

'" ~ 
m 
J: 
E 
2 
Cl 
-c 
Q) 

a: 
<: 
-l 

Partial Residual Plot 

Dependent Variable: Ln(Red Drum Harvest) 

1.5 o 

1.0 

o 

.5 a 

0.0 
II 

0 

-.5 

a 

-1.0 

-1.5 

-2.0 
-.3 -.2 -.1 

Ln(January-February Inflows) 

1.5 

1.0 
o 

.5 o 

0.0 
0 

o 

-.5 
0

0 

-\.O 0 

-1.5 

-2.0 a 

-.6 -.4 -.2 

Ln(March-April Inflows) 

o 

-.0 

a 

a 
a 

a 

.I 

o 

o 

a 
o 

o 

.2 .3 

Partial Residual Plot 

Dependent Variable: Ln(Red Drum Harvest) 

a 

o 

a 

o a o o a 

a 

a 

a 0 

-.0 .2 .4 .6 

133 



Partial Residual Plot 

Dependent Variable: Ln(Red Drum Harvest) 
2.0 

D 

1.5 

1.0 D 

D 0 

0" 
.5 D 

D 
0 

0 0 

0 
D 

0.0 
c- D 
Ul 

D ~ -.5 D 
co 
J: 0 

DD 
E -1.0 2 
0 
"0 -1.5 CD 
II: 

0 ~ 

C 
...J -2.0 . 

-.8 -.6 -.4 -.2 0.0 .2 .4 .6 

Ln(May-June Inflows) 

Partial Residual Plot 

Dependent Variable: Ln(Red Drum Harvest) 
1.5 

D 

1.0 
0 0 

.5 0 0 

0 
0 

0 

0 

0 
0 

0.0 D 
D 

0 

~ D 

~ 
-.5 

0 
0 

co 
J: 0 

5 -1.0 
0 

~ 

0 
"0 -1.5 Q) 

0 II: 
C 
...J -2.0 

-.6 -.4 -.2 -.0 .2 .4 

Ln(July-August Inflows) 

134 

-------------_ .. -_ .. 



Partial Residual Plot 
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Prediction Intervals for the Natural Log of Red Drum Harvest 

LGRDDRUM 
LICCl 

mCCl 

YEAR LGRDDRUM LlCll VICll 
1962 .96 -1.30431 4.53276 
1963 .26 -.92463 4.79780 
1964 3.25 -.37162 5.66104 
1965 3.47 .00097 6.25051 
1966 3.39 .24193 6.03953 
1967 3.81 .34905 6.18221 
1968 3.05 .44470 6.21302 
1969 3.64 .95111 6.55766 
1970 3.56 1.19627 6.99908 
1971 2.90 .83965 6.84678 
1972 3.51 .51767 6.15770 
1973 3.90 .87334 6.29226 
1974 3.55 .59611 6.38026 
1975 4.38 1.04083 7.03976 
1976 4.58 .41568 6.17051 
1977 3.19 1.03584 7.15054 
1978 2.70 -.19123 5.45832 
1979 2.93 -.90042 5.47303 
1980 2.57 -1.18800 4.76432 
1981 1.79 -1.07817 5.28562 

Natural log of red drum harvest 
Lower limit for 99% prediction interval for the natural log of red drum 

harvest 
Upper limit for 99% prediction interval for the natural log of red drum 

harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH 1 COO 1 
1962 5.23669 .06267 
1963 4.25703 .29406 
1964 6.95291 .08908 
1965 8.92203 .05444 
1966 4.89722 .00834 
1967 5.20293 .04183 
1968 4.64695 .00902 
1969 3.28664 .00097 
1970 4.94185 .03745 
1971 6.72566 .20587 
1972 3.56496 .00258 
1973 1.75740 .00403 
1974 4.78215 .00052 
1975 6.65295 .02525 
1976 4.53192 .19038 
1977 7.68955 .25370 
1978 3.64440 .00039 
1979 10.07832 .27435 
1980 6.24115 .12163 
1981 9.98730 .06276 

Mahalanobis distance 
Cook's distance 
Leverage value 

LEV I' 
.27562 
.22405 
.36594 
.46958 
.25775 
.27384 
.24458 
.17298 
.26010 
.35398 
.18763 
.09249 
.25169 
.35016 
.23852 
.40471 
.19181 

*.53044 
.32848 

*.52565 

MAHA PV' COOK PV 
0.6311 0.0006 
0.7497 0.0557 
0.4338 0.0018 
0.2583 0.0004 
0.6725 0.0000 
0.6352 0.0002 
0.7030 0.0000 
0.8573 0.0000 
0.6671 0.0001 
0.4580 0.0219 
0.8283 0.0000 
0.9720 0.0000 
0.6865 0.0000 
0.4659 0.0000 
0.7169 0.0176 
0.3608 0.0383 
0.8197 0.0000 
0.1842 0.0468 
0.5119 0.0048 
0.1893 0.0006 

MAH_l 
COO_l 
LEV_l 
MAHA_PV 
COOK_PV 

P-value associated with the Mahalanobis distance 
P-value associated with Cook's distance 

'This is flagged if it exceeds (2p + 1)/n or 0.5, whichever is smaller. 
2MAHA_PV = 1- F(MAH_I), where F is the CDF of a Chi-squared random variable with p + I degrees of freedom. 

Small values indicate a problem. 
3COOK_PV = F(COO_I), where F is the CDF of an F-ratio random variable with p + 1 numerator degrees of 

freedom and n - p - I denominator degrees of freedom. A value greater than 0.5 indicates a problem. A 
value less than 0.2 indicates no problem. Values in between are inconclusive. 
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SDFFITS 
SDFBETA_O 
SDFBETA_l 
SDFBETA_2 

YEAR SDFFITS SDFBETA 0 SDFBETA 1 SDFBETA 2 
1962 -.65983 .01206 -.25688 .31319 
1963 *-1.80907 -.13498 -.62846 .73629 
1964 .78560 .54740 -.23734 -.11051 
1965 .60130 .08258 .33491 -.03739 
1966 .23338 .04451 .02372 -.09039 
1967 .53254 .20042 -.19800 -.36012 
1968 -.24286 -.03646 .04901 .12329 
1969 -.07929 .01151 -.02226 -.01031 
1970 -.50334 .19860 -.17651 -.23204 
1971 *-1.26110 -.34841 .34871 -.51002 
1972 .12939 .07446 -.07752 .01605 
1973 .16250 .01113 -.11908 .02060 
1974 .05776 -.04320 .02954 .01374 
1975 .40808 -.34511 .02745 .13616 
1976 *1.28311 -.42462 -.30021 -.46494 
1977 *-1.40017 .30157 .87813 -.45074 
1978 .05024 .01680 .00060 .02330 
1979 *1.40878 -.00965 .09211 .74537 
1980 .93842 -.08079 .52991 .16660 
1981 -.64490 -.12680 .09122 .24937 

Standardized dffits value 
Standardized dtbeta for the intercept term 
Standardized dtbeta for logged January-February inflows 
Standardized dfbeta for logged March-April inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + l)/n for a large data set. The 

cutoff used here is 1. 
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SDFBETA_3 
SDFBETA_4 
SDFBETA_5 
SDFBETA_6 

YEAR SDFBETA 3 SDFBETA 4 SDFBETA 5 SDFBETA 6 
1962 .03996 -.05478 .00450 .12691 
1963 .21773 .11334 -.07070 .17551 
1964 -.23206 .09014 .19883 -.01505 
1965 .03632 -.45995 .05489 -.18613 
1966 .07732 -.00351 -.14960 .02555 
1967 .29890 .18724 -.19453 .11461 
1968 -.14152 -.07106 .08294 -.00601 
1969 -.02938 .03597 -.Ql030 .03105 
1970 -.08266 .28157 .04423 .07107 
1971 .21363 .09254 -.55928 .25589 
1972 -.03734 .03456 .01544 .03387 
1973 .01174 .08306 .00314 .07095 
1974 .01385 -.03773 .03103 -.01246 
1975 .09319 -.12319 .11196 .13275 
1976 .58441 .09265 .48994 .39634 
1977 .16592 -.53233 .57533 *-1.28535 
1978 -.03997 .00732 -.02756 .00939 
1979 *-1.03273 .44367 -.88874 .25151 
1980 -.37843 -.07520 .26077 -.65156 
1981 -.11622 -.30060 -.27733 .31757 

Standardized dfbeta for logged May-June inflows 
Standardized dfbeta for logged July-August inflows 
Standardized dfbeta for logged September-October inflows 
Standardized dfbeta for logged November-December inflows 

*Items are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + 1)/n for a large data set. The 

cutoff used here is 1. 
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Examining Subsets of the Data 

Untransformed Data: 1977, 1979, and 1981 Omitted 

N 17 Regression Models for Dependent Variable: RED_DRUM 

R-square Adj C{p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.217280 0.165099 17.5314 108.0 513.870 109.7 SO_INFL 
1 0.193525 0.139760 18.4580 108.5 529.465 110 .2 ND_ INFL 
1 0.150944 0.094340 20.1190 109.4 557.421 1ll.0 MJ INFL 
1 0.057845 -.004965 23.7505 111.1 618.542 112.8 MA_INFL 

--------------------------------------------------------------------
2 0.385340 0.297532 12.9759 105.9 432.359 108.4 MJ - INFL SO_INFL 
2 0.353098 0.260683 14.2336 106.7 455.039 109.2 MJ _INFL ND_INFL 
2 0.335613 0.240700 14.9157 107.2 467.338 109.7 JF - INFL ND_INFL 
2 0.322155 0.225320 15.4406 107.5 476.805 1l0.0 JF_ INFL SO_INFL 

----------------------------------------------------------------------------
3 0.666441 0.589465 4.0111 97.4855 252.678 100.8 JF_ INFL MJ_INFL ND_INFL 
3 0.629754 0.544312 5.4421 99.2594 280.469 102.6 JF_INFL MJ_INFL SO_INFL 
3 0.588641 0.493713 7.0458 10l. 0 311. 613 104.4 JF _INFL ~INFL ND_INFL 
3 0.544310 0.439151 8.7750 102.8 345.195 106.1 MJ_ INFL JA_INFL SO_INFL 

------------------------------------------------------------------------------------
4 0.725777 0.634370 3.6966 96.1555 225.040 100.3 JF_INFL MJ_INFL SO - INFL ND_ INFL 
4 0.713777 0.618369 4.1647 96.8837 234.889 10l. 0 JF_INFL MJ_INFL JA_INFL ND_INFL 
4 0.681298 0.575064 5.4316 98.7109 261. 542 102.9 JF - INFL ~INFL MJ_INFL ND_INFL 
4 0.673616 0.564822 5.7312 99.1158 267.846 103.3 JF - INFL ~INFL MJ_INFL SO_ INFL 

--------------------------------------------------------------------------------------------
5 0.743623 0.627088 5.0005 97.0116 229.522 102.0 JF_INFL MJ_INFL JA_INFL SO - INFL 

ND_INFL 
5 0.726383 0.602012 5.6729 98.1179 244.956 103.1 JF - INFL ~INFL MJ_INFL SO_ INFL 

ND _INFL 
5 0.723628 0.598004 5.7804 98.2883 247.423 103.3 JF _INFL ~INFL MJ_INFL JA_ INFL 

ND_INFL 
5 0.673626 0.525275 7.7308 10l.1 292.187 106.1 JF_INFL ~INFL MJ_INFL JA_INFL 

SO INFL --------------------------------------------------------------------------------------------------
6 0.743635 0.589816 7.0000 99.0108 252.463 104.8 JF_INFL ~INFL MJ_INFL JA_INFL 

SO _INFL ND_INFL 

OBS _MODEL __ TYPE __ DEPVAR- _RMSE_ INTERCEP JF_INFL ~INFL MJ_INFL JA_INFL SO_INFL 

1 MODELl PARMS RED_DRUM 22.6687 14.3353 0.018537 
2 MODELl PARMS RED_DRUM 23.0101 12.3470 
3 MODELl PARMS RED_DRUM 23.6098 12.0353 0.008998 
4 MODELl PARMS RED_DRUM 24.8705 20.5683 0.007450 
5 MODELl PARMS RED_DRUM 20.7933 -9.2845 0.009504 0.019273 
6 MODELl PARMS RED_DRUM 2l. 3316 -10.3817 0.009255 
7 MODELl PARMS RED_DRUM 2l. 6180 26.9144 -0.022486 
8 MODELl PARMS RED_DRUM 2l. 8359 29.3788 -0.017194 0.032575 
9 MODELl PARMS RED_DRUM 15.8959 0.4445 -0.035828 0.014298 

10 MODELl PARMS RED_DRUM 16.7472 4.7658 -0.027943 0.013688 0.042410 
11 MODELl PARMS RED_DRUM 17.6526 2.1535 -0.036443 0.017318 
12 MODELl PARMS RED_DRUM 18.5794 -2.2920 0.015220 -0.050130 0.033437 
13 MODELl PARMS RED_DRUM 15.0013 l.2974 -0.037485 0.014826 0.021963 
14 MODELl PARMS RED_DRUM 15.3261 0.8569 -0.055035 0.012099 0.044411 
15 MODELl PARMS RED_DRUM 16.1723 -2.3444 -0.037757 0.006136 0.01l065 
16 MODELl PARMS RED_DRUM 16.3660 8.4010 -0.029483 -0.010248 0.019815 0.044627 
17 MODELl PARMS RED_DRUM 15.1500 l. 3753 -0.049896 0.013239 0.029582 0.016898 
18 MODELl PARMS RED_DRUM 15.6511 2.0519 -0.037126 -0.001524 0.015667 0.023553 
19 MODELl PARMS RED_DRUM 15.7297 -l. 4473 -0.055674 0.005025 0.009559 0.042238 
20 MODELl PARMS RED_DRUM 17.0935 8.4315 -0.029699 -0.010278 0.019794 0.000621 0.044634 
21 MODELl PARMS RED_DRUM 15.8891 l.4809 -0.049795 -0.000214 0.013364 0.029460 0.017142 
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OBS ND_INFL RED_DRUM IN_ -p- _EDF_ _ MSE_ ]SQ _ _ADJRSQ_ _CP_ _AIC_ _SBC_ 

1 -1 1 2 15 513 .870 0.21728 0.16510 17.5314 107.986 109.652 
2 0.015433 -1 1 2 15 529.465 0.19353 0.13976 18.4580 108.494 110.160 
3 -1 1 2 15 557.421 0.15094 0.09434 20.1190 109.369 111.035 
4 -1 1 2 15 618.542 0.05784 -0.00497 23.7505 11l.137 112.804 
5 -1 2 3 14 432.359 0.38534 0.29753 12.9759 105.877 108.376 
6 0.015778 -1 2 3 14 455.039 0.35310 0.26068 14.2336 106.746 109.245 
7 0.032986 -1 2 3 14 467.338 0.33561 0.24070 14.9157 107.199 109.699 
8 -1 2 3 14 476.805 0.32215 0.22532 15.4406 107.540 110.040 
9 0.043934 -1 3 4 13 252.678 0.66644 0.58947 4.0111 97.486 100.818 

10 -1 3 4 13 280.469 0.62975 0.54431 5.4421 99.259 102.592 
11 0.046304 -1 3 4 13 311.613 0.58864 0.49371 7.0458 101.049 104.382 
12 -1 3 4 13 345.195 0.54431 0.43915 8.7750 102.789 106.122 
13 0.027889 -1 4 5 12 225.040 0.72578 0.63437 3.6966 96.156 100.322 
14 0.048694 -1 4 5 12 234.889 0.71378 0.61837 4.1647 96.884 101.050 
15 0.046178 -1 4 5 12 26l.542 0.68130 0.57506 5.4316 98.711 102.877 
16 -1 4 5 12 267.846 0.67362 0.56482 5.7312 99.116 103.282 
17 0.034760 -1 5 6 11 229.522 0.74362 0.62709 5.0005 97.012 102.011 
18 0.026170 -1 5 6 11 244.956 0.72638 0.60201 5.6729 98.118 103.117 
19 0.050298 -1 5 6 11 247.423 0.72363 0.59800 5.7804 98.288 103.288 
20 -1 5 6 11 292.187 0.67363 0.52527 7.7308 10l.115 106.115 
21 0.034490 -1 6 7 10 252.463 0.74363 0.58982 7.0000 99.011 104.843 

148 



Scree Plots 

Untransfonned Data 

1977, 1979. and 1981 Omitted 

.8 

8 8 0 

.7 
0 • 0 

0 
.6 0 

0 

.5 

.4 0 

3 
.3 

.2 
0 

'C 
0 

~ 0 
<0 
~ .1 
0-

en 0 . 
II: 0.0 . . 

0 2 3 4 5 6 7 

Number of Variables in Model 

Untransfonned Data 

1977.1979. and 1981 Omitted 
.7 

8 0 
. 6 0 • 0 

8 
0 

0 
.5 0 

0 

.4 

.3 0 
0 

'C 8 ~ .2 <0 
~ 0 
0- 0 
en 

.1 . 0 
II: 
'C 
J!l 0.0 0 U) 
~ =c 
< -.1 . . 

0 2 3 4 5 6 7 

Number of Variables in Model 

149 



Number of Variables in Model 

Untransformed Data 

1977, 1979, and 1981 Omitted 
30 

<> 

20 <> 

<> 
<> 

8 
<> 
<> 

10 
<> 

<> <> <> 
<> • ~ 
<> 8 

Q. 

U 0 
0 2 3 4 5 6 7 

Number of Variables in Model 

150 



Untransformed Data 

1977, 1979, and 1981 Omitted 

112 
0 

110 
0 

0 
108 0 

8 
0 

106 0 

104 

0 

102 
0 0 

100 
0 0 0 

0 

98 
0 • 

So? 0 0 

< 96 " . . 
4 5 

. 
0 2 3 6 7 

Number of Variables in Model 

Untransformed Data 

1977,1979, and 1981 Omitted 
114 

0 

112 
0 

110 0 
8 0 
0 

0 
108 

106 0 0 

0 
0 

104 
0 $ 

0 
0 

102 0 

() 
0 0 

III 
en 100 0 . 

0 2 3 4 5 6 7 

Number of Variables in Model 

151 



Square Root of Harvest (Box-Cox Transformation): 1977, 1979, and 
1981 Omitted 

N 

In 

17 Regression Models for Dependent Variable: SQRTRDRM 

R-square Adj 
Rsq 

1 0.194057 0.140328 
1 0.100376 0.040401 
1 0.075778 0.014164 
1 0.044452 -.019251 

2 0.281344 0.178679 
2 0.243229 0.135119 
2 0.235418 0.126192 
2 0.218946 0.107367 

3 0.630426 0.545139 
3 0.595565 0.502234 
3 0.515057 0.403148 
3 0.497868 0.381992 

4 0.675220 0.566960 
4 0.650889 0.534519 
4 0.632093 0.509458 
4 0.631212 0.508282 

5 0.683079 0.539024 

5 0.675503 0.528004 

5 0.650889 0.492203 

5 0.649279 0.489861 

6 0.683086 0.492938 

C{p) 

12.4310 
15.3871 
16.1632 
17.1517 

11. 6767 
12.8794 
13.1259 
13.6456 

2.6617 
3.7617 
6.3020 
6.8444 

3.2482 
4.0160 
4.6091 
4.6369 

AIC 

26.2891 
28.1585 
28.6171 
29.1837 

26.3404 
27.2189 
27.3935 
27.7558 

17.0349 
18.5672 
21.6534 
22.2455 

16.8384 
18.0665 
18.9580 
18.9987 

MSE 

4.20505 
4.69384 
4.82218 
4.98563 

4.01746 
4.23053 
4.27420 
4.36628 

2.22493 
2.43480 
2.91948 
3.02296 

2.11820 
2.27688 
2.39947 
2.40522 

SBC Variables in Model 

27.9555 MJ_INFL 
29.8249 MA...INFL 
30.2835 SO_INFL 
30.8502 ND_INFL 

28.8400 MJ_INFL SO_INFL 
29.7186 MJ_INFL ND_INFL 
29.8931 JF_INFL SO_INFL 
30.2555 JF_INFL MJ_INFL 

20.3677 JF_INFL MJ_INFL SO_INFL 
21.9001 JF_INFL MJ_INFL ND_INFL 
24.9863 JF_INFL MA_INFL ND INFL 
25.5784 MJ_INFL JA_INFL SO_INFL 

21.0045 JF_INFL MJ_INFL SO_INFL ND_INFL 
22.2326 JF_INFL MA_INFL MJ_INFL SO_INFL 
23.1241 JF_INFL MJ_INFL JA_INFL ND_INFL 
23.1647 JF_INFL MJ_INFL JA_INFL SO_INFL 

5.0002 18.4220 2.25485 23.4213 JF_INFL MJ_INFL JA_INFL SO_INFL 
ND_INFL 

5.2393 18.8236 2.30875 23.8229 JF_INFL MA_INFL MJ_INFL SO_INFL 
ND_INFL 

6.0160 20.0665 2.48387 25.0658 JF_INFL MA_INFL MJ_INFL JA-INFL 
SO_INFL 

6.0668 20.1447 2.49533 25.1440 JF_INFL MA_INFL MJ_INFL JA-INFL 
ND_INFL 

7.0000 20.4216 2.48027 26.2541 JF_INFL MA_INFL MJ_INFL JA-INFL 
SO_INFL ND_INFL 

OBS _MODEL- _TYPE __ DEPVAR_ _RMSE_ INTERCEP JF_INFL MA...INFL MJ_INFL JA-INFL SO_INFL 

1 MODELl PARMS SQRTRDRM 2.05062 3.20447 .0009096 
2 MODELl PARMS SQRTRDRM 2.16653 3.85272 0.0008749 
3 MODELl PARMS SQRTRDRM 2.19595 4.37343 .0009759 
4 MODELl PARMS SQRTRDRM 2.23285 4.48031 
5 MODELl PARMS SQRTRDRM 2.00436 2.04464 .0009371 .0010485 
6 MODELl PARMS SQRTRDRM 2.05683 2.21886 .0009208 
7 MODELl PARMS SQRTRDRM 2.06741 6.02803 -.0018912 .0025199 
8 MODELl PARMS SQRTRDRM 2.08956 3.93518 -.0005150 .0009755 
9 MODELl PARMS SQRTRDRM 1. 49162 3.54155 -.0029771 .0013828 .0035135 

10 MODELl PARMS SQRTRDRM 1.56039 3.24228 -.0033869 .0013975 
11 MODELl PARMS SQRTRDRM 1.70865 3.35806 -.0034759 0.0017286 
12 MODELl PARMS SQRTRDRM 1.73867 2.77215 .0015318 -.0052156 .0025221 
13 MODELl PARMS SQRTRDRM 1.45540 3.33036 -.0035580 .0014521 .0022685 
14 MODELl PARMS SQRTRDRM 1.50893 3.76290 -.0030708 -.0006240 .0017559 .0036485 
15 MODELl PARMS SQRTRDRM 1. 54902 3.27457 -.0048910 .0012253 0.0034779 
16 MODELl PARMS SQRTRDRM 1.55088 3.52641 -.0028136 .0014132 -.0004805 .0035140 
17 MODELl PARMS SQRTRDRM 1.50161 3.33498 - .0042923 .0013582 0.0017500 .0019689 
18 MODELl PARMS SQRTRDRM 1.51946 3.37634 -.0035362 -.0000929 .0015033 .0023654 
19 MODELl PARMS SQRTRDRM 1.57603 3.76279 -.0030700 -.0006239 .0017560 -.0000022 .0036485 
20 MODELl PARMS SQRTRDRM 1.57966 3.00326 -.0049663 0.0005917 .0009263 0.0032220 
21 MODELl PARMS SQRTRDRM 1.57489 3.34259 -.0042850 -.0000154 .0013672 0.0017413 .0019864 
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OBS ND_INFL SQRTRDRM - IN_ -p- _ EDF_ _ MSE _ _ RSQ_ _ADJRSQ _ - CP_ _AIC_ SBC _ 

1 -1 1 2 15 4.20505 0.19406 0.14033 12.4310 26.2891 27.9555 
2 -1 1 2 15 4.69384 0.10038 0.04040 15.3871 28.1585 29.8249 
3 -1 1 2 15 4.82218 0.07578 0.01416 16.1632 28.6171 30.2835 
4 .0006594 -1 1 2 15 4.98563 0.04445 -0.01925 17.1517 29.1837 30.8502 
5 -1 2 3 14 4.01746 0.28134 0.17868 11.6767 26.3404 28.8400 
6 .0006937 -1 2 3 14 4.23053 0.24323 0.13512 12.8794 27.2189 29.7186 
7 -1 2 3 14 4.27420 0.23542 0.12619 13.1259 27.3935 29.8931 
8 -1 2 3 14 4.36628 0.21895 0.10737 13.6456 27.7558 30.2555 
9 -1 3 4 13 2.22493 0.63043 0.54514 2.6617 17 . 0349 20.3677 

10 .0033554 -1 3 4 13 2.43480 0.59557 0.50223 3.7617 18.5672 21.9001 
11 .0036146 -1 3 4 13 2.91948 0.51506 0.40315 6.3020 21.6534 24.9863 
12 -1 3 4 13 3.02296 0.49787 0.38199 6.8444 22.2455 25.5784 
13 .0016981 -1 4 5 12 2.11820 0.67522 0.56696 3.2482 16.8384 21: 0045 
14 -1 4 5 12 2.27688 0.65089 0.53452 4.0160 18.0665 22.2326 
15 .0037281 -1 4 5 12 2.39947 0.63209 0.50946 4.6091 18.9580 23.1241 
16 -1 4 5 12 2.40522 0.63121 0.50828 4.6369 18.9987 23.1647 
17 .0021046 -1 5 6 11 2.25485 0.68308 0.53902 5.0002 18.4220 23.4213 
18 .0015934 -1 5 6 11 2.30875 0.67550 0.52800 5.2393 18.8236 23.8229 
19 -1 5 6 11 2.48387 0.65089 0.49220 6.0160 20.0665 25.0658 
20 .0039171 -1 5 6 11 2.49533 0.64928 0.48986 6.0668 20.1447 25.1440 
21 .0020852 -1 6 7 10 2.48027 0.68309 0.49294 7.0000 20.4216 26.2541 
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Logged Inflows: 1976, 1977, and 1979 Omitted 

N 17 Regression Models for Dependent Variable: RED_ DRUM 

R-square Adj Cip) AIC MSE SBC Variables in Model 
In Rsq 

1 0.141742 0.084525 21. 2332 101.3 345.978 102.9 LGMJINFL 
1 0.125846 0.067569 21.8672 101. 6 352.386 103.2 LGMAINFL 
1 0.039857 -.024153 25.2971 103.2 387.050 104.8 LGNDINFL 
1 0.008494 -.057606 26.5480 103.7 399.693 105.4 LGJAINFL 

---------------------------------------------------------------------
2 0.290838 0.189529 17.2862 100.0 306.295 102.5 LGMJINFL LGJAINFL 
2 0.229198 0.119083 19.7449 101.4 332.918 103.9 LGMAINFL LGJAINFL 
2 0.211482 0.098836 20.4515 101. 8 340.570 104.3 LGMAINFL LGNDINFL 
2 0.211168 0.098478 20.4640 101. 8 340.705 104.3 LGMJINFL LGNDINFL 

------------------------------------------------------------------------------
3 0.680958 0.607333 3.7255 88.4377 148.397 91.7706 LGJFINFL LGMJINFL LGNDINFL 
3 0.574907 0.476809 7.9555 93.3165 197.726 96.6493 LGJFINFL LGMAINFL LGNDINFL 
3 0.548415 0.444203 9.0123 94.3442 210.048 97.6771 LGMJINFL LGJAINFL LGNDINFL 
3 0.496698 0.380552 11.0751 96.1875 234.103 99.5203 LGMAINFL LGJAINFL LGNDINFL 

---------------------------------------------------------------------------------------
4 0.723821 0.631761 4.0159 87.9851 139.166 92 .1511 LGJFINFL LGMAINFL LGMJINFL LGNDINFL 
4 0.695819 0.594426 5.1328 89.6268 153.276 93.7929 LGJFINFL LGMJINFL LGJAINFL LGNDINFL 
4 0.683113 0.577484 5.6396 90.3225 159.678 94.4886 LGJFINFL LGMJINFL LGSOINFL LGNDINFL 
4 0.650372 0.533830 6.9455 91. 9940 176.176 96.1601 LGJFINFL LGMAINFL LGSOINFL LGNOINFL 

------------------------------------------------------------------------------------------------
5 0.749182 0.635174 5.0043 88.3476 137.876 93.3469 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 

LGNDINFL 
5 0.729894 0.607118 5.7737 89.6071 148.479 94.6064 LGJFINFL LGMAINFL LGMJINFL LGSOINFL 

LGNDINFL 
5 0.713788 0.583691 6.4161 90.5917 157.333 95.5910 LGJFINFL LGMJINFL LGJAINFL LGSOINFL 

LGNDINFL 
5 0.650467 0.491588 8.9418 93.9894 192 .140 98.9887 LGJFINFL LGMAINFL LGJAINFL LGSOINFL 

LGNDINFL 
-------------------------------------------------------------------------------------------------

6 0.749291 0.598865 7.0000 90.3403 151.598 96.1727 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

-------------------------------------------------------------------------------------------------

OBS _MODEL_ _TYPE_ _DEPVAR_ _RMSE_ INTERCEP LGJFINFL LGMAINFL LGMJINFL LGJAINFL LGSOINFL 

1 MODELl PARMS RED_DRUM 18.6005 -81.256 14.2293 
2 MODELl PARMS RED_DRUM 18.7720 -75.521 14.0305 
3 MODELl PARMS RED_DRUM 19.6736 -34.547 
4 MODELl PARMS RED_DRUM 19.9923 51.177 -3.5167 
5 MODELl PARMS RED_DRUM 17.5013 -44.178 24.7874 -18.1853 
6 MODELl PARMS RED_DRUM 18.2460 -39.009 21.6959 -14.3239 
7 MODELl PARMS RED_DRUM 18.4545 -191. 376 16.8711 
8 MODELl PARMS RED_DRUM 18.4582 -177.742 15.8488 
9 MODELl PARMS RED_DRUM 12.1819 -198.741 -62.1200 38.0069 

10 MODELl PARMS RED_DRUM 14.0615 -203.974 -50.9383 34.0343 
11 MODELl PARMS RED_DRUM 14.4930 -229.041 35.8131 -31. 0721 
12 MODELl PARMS RED_DRUM 15.3004 -240.956 34.4127 -27.3168 
13 MODELl PARMS RED_DRUM 11.7968 -234.131 -64.1316 14.6342 27.5098 
14 MODELl PARMS RED_DRUM 12.3805 -210.441 -50.4995 39.9440 -9.4661 
15 MODELl PARMS RED_DRUM 12.6364 -201. 380 -63.3789 38.5301 2.1978 
16 MODELl PARMS RED_DRUM 13.2731 -225.386 -50.0298 37.0364 -12.9940 
17 MODELl PARMS RED_DRUM 11. 7421 -254.315 -48.9947 16.5677 28.6906 -12 .5471 
18 MODELl PARMS RED_DRUM 12.1852 -237.430 -62.1057 18.1757 23.9251 -4.3869 
19 MODELl PARMS RED_DRUM 12.5432 -227.827 -46.5706 43.1198 -16.1929 7.5574 
20 MODELl PARMS RED_DRUM 13.8615 -226.308 -49.0032 37.1735 -0.8314 -12.7939 
21 MODELl PARMS RED_DRUM 12.3125 -254.647 -48.6747 16.0847 29.3128 -13.0804 0.7000 
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OBS LGNDlNFL RED_DRUM _ IN_ -p- - EDF _ _ MSE_ _RSQ _ _ADJRSQ_ _CP_ _ AlC _SBC _ 

1 -1 1 2 15 345.978 0.14174 0.08452 21.2332 101. 261 102.927 
2 -1 1 2 15 352.386 0.12585 0.06757 21. 8672 101. 573 103.239 
3 8.9133 -1 1 2 15 387.050 0.03986 -0.02415 25.2971 103.168 104.834 
4 -1 1 2 15 399.693 0.00849 -0.05761 26.5480 103.714 105.381 
5 -1 2 3 14 306.295 0.29084 0.18953 17.2862 100.017 102.516 
6 -1 2 3 14 332.918 0.22920 0.11908 19.7449 101. 434 103.933 
7 13.4529 -1 2 3 14 340.570 0.21148 0.09884 20.4515 101.820 104.320 
8 11.9184 -1 2 3 14 340.705 0.21117 0.09848 20.4640 101.827 104.326 
9 55.6263 -1 3 4 13 148.397 0.68096 0.60733 3.7256 88.438 91.771 

10 50.4664 -1 3 4 13 197.726 0.57491 0.47681 7.9556 93.316 96.649 
11 26.0806 -1 3 4 13 210.048 0.54841 0.44420 9.0123 94.344 97.677 
12 27.2957 -1 3 4 13 234.103 0.49670 0.38055 11.0751 96.187 99.520 
13 58.8530 -1 4 5 12 139.166 0.72382 0.63176 4.0159 87.985 92 .151 
14 51. 7646 -1 4 5 12 153.276 0.69582 0.59443 5.1328 89.627 93.793 
15 54.6394 -1 4 5 12 159.678 0.68311 0.57748 5.6396 90.323 94.489 
16 61. 8510 -1 4 5 12 176.176 0.65037 0.53383 6.9455 91. 994 96.160 
17 54.1608 -1 5 6 11 137.876 0.74918 0.63517 5.0043 88.348 93.347 
18 61. 6037 -1 5 6 11 148.479 0.72989 0.60712 5.7737 89.607 94.606 
19 45.6270 -1 5 6 11 157.333 0.71379 0.58369 6.4161 90.592 95.591 
20 61. 3409 -1 5 6 11 192 .140 0.65047 0.49159 8.9418 93.989 98.989 
21 53.5224 -1 6 7 10 151.598 0.74929 0.59887 7.0000 90.340 96.173 
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All Variables Logged: 1963, 1977, and 1979 Omitted 

N 17 Regression Models for Dependent variable: LGRDDRUM 

R-square Adj C(p) AIC MSE SBC variables in Model 
In Rsq 

1 0.068790 0.006710 19.2060 -2.3472 0.780203 -0.6808 LGJAINFL 
1 0.046288 -.017293 19.9842 -1.9413 0.799056 -0.2749 LGNDINFL 
1 0.043746 -.020004 20.0721 -1. 8960 0.801185 -0.2296 LGMJINFL 
1 0.024309 -.040737 20.7443 -1.5540 0.817471 0.1125 LGJFINFL 

---------------------------------------------------------------------
2 0.292395 0.191309 13.4726 -5.0154 0.635205 -2.5157 LGMJINFL LGJAINFL 
2 0.224248 0.113427 15.8294 -3.4523 0.696379 -0.9526 LGJFINFL LGNDINFL 
2 0.186611 0.070412 17.1311 -2.6469 0.730166 -0.1472 LGMAINFL LGJAINFL 
2 0.170450 0.051943 17.6900 -2.3124 0.744673 0.1872 LGJAINFL LGNDINFL 

------------------------------------------------------------------------------
3 0.630836 0.545645 3.7676 -14.0764 0.356884 -10.7435 LGJFINFL LGMJINFL LGNDINFL 
3 0.542505 0.436929 6.8225 -10.4294 0.442277 -7.0966 LGMJINFL LGJAINFL LGNDINFL 
3 0.520858 0.410287 7.5711 -9.6435 0.463203 -6.3106 LGJFINFL LGMAINFL LGNDINFL 
3 0.500697 0.385474 8.2684 -8.9428 0.482694 -5.6100 LGMJINFL LGJAINFL LGSOINFL 

---------------------------------------------------------------------------------------
4 0.675116 o .566821 4.2361 -14.2485 0.340250 -10.0824 LGJFINFL LGMJINFL LGJAINFL LGNDINFL 
4 0.655554 0.540738 4.9127 -13.2545 0.360737 -9.0884 LGJFINFL LGMAINFL LGMJINFL LGNDINFL 
4 0.631512 0.508682 5.7442 -12.1075 0.385917 -7.9414 LGJFINFL LGMJINFL LGSOINFL LGNDINFL 
4 0.599992 0.466656 6.8343 -10.7122 0.418927 -6.5461 LGJFINFL LGMAINFL LGSOINFL LGNDINFL 

------------------------------------------------------------------------------------------------
5 0.710547 0.578978 5.0107 -14.2116 0.330702 -9.2123 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 

LGNDINFL 
5 0.687194 0.545010 5.8184 -12.8925 0.357383 -7.8933 LGJFINFL LGMJINFL LGJAINFL LGSOINFL 

LGNDINFL 
5 0.669576 0.519383 6.4278 -11.9610 0.377512 -6.9617 LGJFINFL LGMAINFL LGMJINFL LGSOINFL 

LGNDINFL 
5 0.604191 0.424278 8.6891 -8.8916 0.452214 -3.8923 LGJFINFL LGMAINFL LGJAINFL LGSOINFL 

LGNDINFL 
-------------------------------------------------------------------------------------------------

6 0.710858 0.537373 7.0000 -12.2298 0.363381 -6.3973 LGJFINFL LGMAINFL LGMJINFL LGJAINFL 
LGSOINFL LGNDINFL 

-------------------------------------------------------------------------------------------------

OBS _MODEL __ TYPE __ DEPVAR- _RMSE_ INTERCEP LGJFINFL LGMAINFL LGMJINFL LGJAINFL LGSOINFL 

1 MODELl PARMS LGRDDRUM 0.88329 6.17952 -0.45117 
2 MODELl PARMS LGRDDRUM 0.89390 0.27569 
3 MODELl PARMS LGRDDRUM 0.89509 0.33683 0.37479 
4 MODELl PARMS LGRDDRUM 0.90414 5.83082 -0.35219 
5 MODELl PARMS LGRDDRUM 0.79700 2.01365 1.07868 -1. 09195 
6 MODELl PARMS LGRDDRUM 0.83449 4.43497 -1. 31928 
7 MODELl PARMS LGRDDRUM 0.85450 2.83405 0.78091 -0.82746 
8 MODELl PARMS LGRDDRUM 0.86294 2.77700 -0.64166 
9 MODELl PARMS LGRDDRUM 0.59740 -2.28189 -2.99100 1.49212 

10 MODELl PARMS LGRDDRUM 0.66504 -5.14863 1. 47165 -1. 64139 
11 MODELl PARMS LGRDDRUM 0.68059 -2.91573 -2.58292 1. 31867 
12 MODELl PARMS LGRDDRUM 0.69476 -3.22162 1.72776 -2.00203 0.90707 
13 MODELl PARMS LGRDDRUM 0.58331 -3.47531 -2.11853 1.65490 -0.73494 
14 MODELl PARMS LGRDDRUM 0.60061 -3.64481 -3.10981 0.51365 1.15883 
15 MODELl PARMS LGRDDRUM 0.62122 -2.25940 -2.96240 1.47960 -0.05531 
16 MODELl PARMS LGRDDRUM 0.64725 -4.14408 -2.57237 1.47298 -0.60124 
17 MODELl PARMS LGRDDRUM 0.57507 -5.27258 -2.15283 0.62098 1.27237 -0.82704 
18 MODELl PARMS LGRDDRUM 0.59781 -4.00807 -1. 95841 1.77570 -0.99251 0.28167 
19 MODELl PARMS LGRDDRUM 0.61442 -4.10559 -3.01066 0.73162 0.95193 -0.28925 
20 MODELl PARMS LGRDDRUM 0.67247 -4.48198 -2.27041 1.51263 -0.24852 -0.53772 
21 MODELl PARMS LGRDDRUM 0.60281 -5.27351 -2.12125 0.58714 1. 31563 -0.86982 0.05227 
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OBS LGNDINFL LGRDDRUM _IN __ P __ EDF_ _MSE_ _ RSQ_ _ ADJRSQ _ _CP_ _AIC_ _SBC _ 

1 -1 1 2 15 0.78020 0.06879 0.00671 19.2060 -2.3472 -0.6808 
2 0.41936 -1 1 2 15 0.79906 0.04629 -0.01729 19.9842 -1. 9413 -0.2749 
3 -1 1 2 15 0.80119 0.04375 -0.02000 20.0721 -1.8960 -0.2296 
4 -1 1 2 15 0.81747 0.02431 -0.04074 20.7443 -1.5540 0.1125 
5 -1 2 3 14 0.63520 0.29240 0.19131 13 .4726 -5.0154 -2.5157 
6 1. 20666 -1 2 3 14 0.69638 0.22425 0.11343 15.8294 -3.4523 -0.9526 
7 -1 2 3 14 0.73017 0.18661 0.07041 17.1311 -2.6469 -0.1472 
8 0.65789 -1 2 3 14 0.74467 0.17045 0.05194 17.6900 -2.3124 0.1872 
9 2.26702 -1 3 4 13 0.35688 0.63084 0.54564 3.7676 -14.0764 -10.7435 

10 1.09142 -1 3 4 13 0.44228 0.54250 0.43693 6.8225 -10.4294 -7.0966 
11 2.17894 -1 3 4 13 0.46320 0.52086 o .41029 7.5711 -9.6435 -6.3106 
12 -1 3 4 13 0.48269 0.50070 0.38547 8.2684 -8.9428 -5.6100 
13 2.02642 -1 4 5 12 0.34025 0.67512 0.56682 4.2361 -14.2485 -10.0824 
14 2.40889 -1 4 5 12 0.36074 0.65555 0.54074 4.9127 -13.2545 -9.0884 
15 2.30083 -1 4 5 12 0.38592 0.63151 0.50868 5.7442 -12.1075 -7.9414 
16 2.75692 -1 4 5 12 0.41893 0.59999 0.46666 6.8343 -10.7122 -6.5461 
17 2.16779 -1 5 6 11 0.33070 0.71055 0.57898 5.0107 -14.2116 -9.2123 
18 1.76993 -1 5 6 11 0.35738 0.68719 0.54501 5.8184 -12.8925 -7.8933 
19 2.64590 -1 5 6 11 0.37751 0.66958 0.51938 6.4278 -11 .9610 -6.9617 
20 2.61664 -1 5 6 11 0.45221 0.60419 0.42428 8.6891 -8.8916 -3.8923 
21 2.11249 -1 6 7 10 0.36338 0.71086 0.53737 7.0000 -12.2298 -6.3973 
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Summary Report 

Description of the Problem 1 

Bimonthly freshwater inflows into Galveston Bay were recorded for the years 1962 to 

1987. These variables, and various transformations of them, were used to construct a model 

for the annual harvest of crab. 

Constructing Models· General Discussion 
Stability of coefficient estimates and accuracy of predicted values are primary goals in 

constructing models for prediction. To this end, the data must be examined from three pOints 

of view: individual observations (to detect outliers or influential points); variables, individually 

and in groups (to select an optimal set of predictors); and the interaction of these two, which 

produces the overall structure of the data set (to determine whether multicollinearity is present 

or not). The first two of these were examined by both graphic and quantitative means; the third 

by quantitative means only. 

Detecting Influential Points and Outliers 

The structures of individual variables were examined via box plots and histograms, as 

well as by all the usual numerical measures. For each pair of variables, 50, 90 and 95 % 

prediction ellipses and 95% confidence ellipses were plotted in a further effort to look for 

unusual points. For example, suppose large values of Variable A are generally associated with 

large values for Variable B. If an observation consisted of a large value for Variable A but a 

small value for Variable B, that point would be considered unusual, even though it was well 

within the range of data for both variables and could not be considered an outlier. 
In addition, a number of residual analYSis techniques were employed. A large residual 

indicates a point not well-fit by the model. The deleted residual, however, is somewhat more 

useful in the search for influential pOints. The model is fitted without a given observation, and 

the predicted response and corresponding residual are calculated for that observation. The 

Studentized deleted residual is scaled to have a Student's t distribution. Histograms and 

normal p.p plots of the residuals were also examined. 

Other quantities, such as the Mahalanobis distance, Cook's distance, the leverage 

value, standarized values for the Offlts (to measure the influence of a given observation on the 

predicted response) and the Ofbetas (to measure the influence of a given observation on the 

calculated coefficients) were also used to build a general picture of the influence of individual 

pOints. Plots were made of the standardized Dfflts value for each model against the Ofbeta 

values for each predictor in the model. Points which were extreme indicated observations 

which had strong effects on both predicted values and coefficient estimates. 

ITbe following discussion, prepared by Iacqueline Kiffe, was taken from SeatrouJ Harvests in Galveston Bay: A 
Regression Analysis, by F. Michael Speed, Sr. And Jacqueline Kiffe. 
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Variable Selection 

For each regression, residuals were plotted against each of the independent variables 

to look for nonlinear relationships between the response variable and individual predictors. 

Partial residual plots were employed to examine the overall relationship between the response 

and individual predictors. A partial residual is a corollary to the deleted residual. That is, the 

model is fitted without a given variable and the predicted response and corresponding residual 

are calculated for each observation. This seeks to answer the question, "What is the 

relationship of this predictor to the response variable, taking all other variables into account?" 

Thus, it examines the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a 

given model. We examined a number of these, including R2 and mean squared error (MSE), 

and several others which directly incorporate penalties for having too many predictors in the 

model, such as adjusted R2, Cp, AIC, and SBC. It is well-established that too many predictors 

in a model can lead to bad prediction, just as too few can, and these measures are used as 

part of the attempt to find an optimal model. 

MulticOllinearity 
Multicollinearity arises when one or more variables are nearly closely approximated by 

linear combinations of the remaining variables, resulting in unstable coefficient estimates. The 

variance inflation factor (VI F) was calculated for each coefficient estimate to measure this 

instability, which is not usually considered profound for VIF's less than 10. No problems were 

found with this data. Additionally, the condition index (a ratio of eigenvalues of the covariance 

matrix, with the largest eigenvalue always on top) was calculated. A ratio greater than 30 is 

considered cause for concern. Again, no evidence of multiCOllinearity was found. 

Other Procedures 
Several other miscellaneous diagnostics, including the Durbin-Watson test for serial 

autocorrelation were performed, and no general problems were detected. The Box-Cox 

procedure, used to find a transformation to normality, was also performed. 

How the Final Model Was Chosen 
Selecting the Data Set Used. First, the variables were explored thoroughly, individually 

and in pairs, in a first effort to detect outliers. The SAS programming language allows a 

number of diagnostics to be calculated for a group of models on a given data set without 

actually performing a formal regression, thus allowing one to examine a large number of 

models quite effiCiently. The Box-Cox procedure was performed to find if a transformation to 

normallity was suggested. The log transform was suggested for some variables, and the 

squared root for others. At this point, there were several data sets for which the diagnostic 

series was calculated: 



1. Untransfonned data 

2. Harvest untransfonned, and natural log of inflow variables 

3. Harvest untransformed, and squared root of inflow variables 

4. Harvest untransfonned, and squared root of Jan-Feb, Mar-Apr, May-Jun Inflows, natural 

log of Jul-Aug, Sept-Oct and Nov-Dec inflows 

5. All Variables Logged. 

6. Harvest, Jan-Feb, May-Jun Inflows untransfonned, logged others inflows 

7. Harvest, Jan-Feb, May-Jun Inflows untransfonned, squared root others inflows 

8. Harvest, Jan-Feb, May-Jun Inflows untransfonned, squared root Mar-April, logged the 

others inflows 

Data Set R2 Ad usted R 2 

1 0.639 0.524 
2 0.521 0.369 
3 0.592 0.463 
4 0.539 0.393 
5 0.507 0.351 
6 0.538 0.393 
7 0.601 0.483 
8 0.552 0.410 

Selecting the Points to be Omitted. Data sets 1, 3, and 7 presented the highest R2 
values. Therefore, the full regression with all diagnostics was perfonned only for the three 

models, each one contained all variables in its corresponding data set. All diagnostics were 

generated, and influential points were detennined for each model. 

The observations flagged as potentially influential are given in the summary table 

below, for each model. 

Year Variable 
1962 Harvest 
1969 March-Aprillnflows 
1971 Ln (January-February Inflows) 
1974 November-December Inflows 
1983 July-August Inflows 
1986 Harvest 

November-December Inflows 

Summary of points flagged by Boxplots 

Year 
1969 
1974 

1983 

1QAA 

Variable 
Mar-Apr vs. Sept-Oct Inflows 
Harvest vs. Sept-Oct Inflows 
Jan-Feb vs. Sept-Oct Inflows 
Mar-Apr vs. Sept-Oct Inflows 
May-Jun vs. Sept-Oct Inflows 
Jul-Aug vs. Sept-Oct Inflows 
Mar-Apr vs. Nov-Dec Inflows 
Sept-Oct vs. Nov-Dec Inflows 
Jan-Feb vs. Jul-Aug Inflows 
Mar-Apr vs. Jul-Aug Inflows 
May-Jun vs. Jul-Aug Inflows 
Jul-Aug vs. Sept-Oct Inflows 
u. .. ,,,. Mnu_n.... 

Summary of points flagged by 95% Prediction Ellipses 

3 
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Data Set 1 
BOX SRE SOR LEV MAH COO SOF SOB TOTAl 

*1962 1 1 2 
*1969 1 1 2 
*1974 1 1 2 
1982 1 1 

1983 1 1 
*1986 2 2 
*1987 1 1 2 

Data Set 3 
BOX SRE SOR LEV MAH COO SOF SOB TOTAL 

*1962 1 1 2 

1969 1 1 

1970 1 1 

1974 1 1 

1982 1 1 

1986 1 1 

*1987 1 1 2 

Data set 7 
BOX SRE SOR LEV MAH COO SOF SOB TOTAl 

*1962 1 1 2 

1969 1 1 

1970 1 1 

1974 1 1 

1977 1 1 

1986 1 1 

*1987 1 1 2 

Summary of Points flagged by diagnostic measures 

Key to Abbreviations: 

BOX Box plot 

SRE Studentized residual 

SDR Stuclentized deleted residual 

LEV Leverage value 

MAH Mahalanobis distance 

COO Cook's distance 

SDF Standardized Dffits value 

SOB Standardized Dfbeta value 
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Selecting the Final Candidate Models. For Data Set 1 (untransformed data), the 

observations to be omitted are 1969 and 1974. For Data Sets 3 (squared root of inflows) and 7 

(some untransformed and others squared root inflows), the observations 1962 and 1987 will 

be omitted 

Observations omitted R~ Adjusted R Z 

Data Set 1 1962 0.597 0.462 

1987 0.715 0.620 

1962 & 1987 0.698 0.591 

1969 & 1974 0.759 0.674 

1986 & 1987 0.730 0.635 

1962, 1969 & 1974 0.734 0.635 

1969, 1974 & 1987 0.819 0.751 

1962, 1969, 1974, 1986 & 1987 0.814 0.734 

Data Set 3 1962 and 1987 0.648 0.524 
Data Set 7 1962 and 1987 0668 0551 

Selecting the Final Models. Regression was performed using each of these three 

models, and the deleted residuals were calculated. It needs to be mentioned that Model 1 does 

not completely meet the assumption of normality as Model? does. However, It seems that 

Model 1 , untransformed data, performs better from the point of view of prediction, and could 

be considered as the final choice. 

Data Best Candidate Model R' Adjusted C p Deleted Prob>F 
Set (Inflows) R2 Residuals 

1 Jan-Feb, Mar-Apr, May-Jun, 0.815 0.760 5.42 (-713.87, 0.000 
Sept-Oct, Nov-Dec 741.42 ) 

3 SORT (Mar-Apr), SORT (May-Jun), 0.623 0.544 4.20 (- 904.43, 0.001 
SORT (Jul-Aug), SORT (Nov-Dec) 1161.68) 

7 SORT (Mar-Apr), May-Jun, 0.638 0.562 4.52 (- 890.82, 0.000 
SORT (Jul-Aua), SORT (Nov-Dec) 1149.063 ) 

Model 1: 
Crab Harvest = 751.228 - 0.276*(January-February Inflows) + O.846*(March-Aprillnfiows) 

- O.1B4*(May-June Inflows) - 0.475*(September-October Inflows) 
+ O.600*(November-December Inflows) 

Madel 3: 
Crab Harvest = 480.128 + 38.994*SORT(March-Aprillnfiows) - 12.893*SORT(May-June Inflows) 

- 21.752*SORT(July-August Inflows) + 22.828*SORT(November-December Inflows) 

Model 7: 
Crab Harvest = 219.226 + 39.532*SORT(Mach-Aprillnfiows) - 0.147*(May-June Inflows) 

- 22.195*SORT(July-August Inflows) + 22.699*SORT(November-December Inflows) 



Untransfonned Data 
Summary Information 

Model Summarf,b 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Square Square Estimate Watson 
1 Nov-Dec Inflows, 

Mar-Apr Inflows, 
May-Jun Inflows, .903 .815 .760 298.1370 1.813 
Jan-Feb Inflowsl:d 
Sept-Oct Inflows' 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant), Nov-Dec Inflows, Mar-Apr Inflows, May-Jun Inflows, 
Jan-Feb Inflows, Sept-Oct Inflows 

d. All requested variables entered. 

ANOV!I 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 6637882 5 1327576 14.936 .000" 

Residual 1511056 17 88885.7 
Total 8148939 22 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant), Nov-Dec Inflows, Mar-Apr Inflows, 
May-Jun Inflows, Jan-Feb Inflows, Sept-Oct Inflows 

Coefficients" 

Standar 
dized 

Unstandardized Coelficie 95% Confidence 
Coefficients nts Interval for B 

Lower Upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (l;onstant) 751.228 220.649 3.405 .003 285.701 1216.756 

Jan-Feb Inflows -276 .105 -.326 -2.613 .018 -.498 -.053 

Mar-Apr Inflows .846 .106 1.114 8.001 .000 .623 1.070 

May-Jun Inflows -.184 .064 -.331 -2.872 .011 -.319 -.049 

Sept-Oct Inflows -.475 .143 -.473 -3.310 .004 -.n7 -.172 

Nov-Dec Inflows .600 .095 .802 6.294 .000 .399 .801 

a. DependentVariable:C~ 

6 



Residuals StatisticS' 

Minimum Maximum Mean 
Predicted 

710.1958 2605.443 1639.72 Value 

Std. 
Predicted -1.692 1.758 .000 
Value 

Standard 
Error of 

82.2191 198.3782 149.1354 Predicted 
Value 

Adjusted 
Predicted 810.2377 2648.966 1639.29 
Value 

Residual -586.7430 479.0525 -3.E-14 
Std. 

-1.968 1.607 .000 Residual 

Stud. 
-2.198 1.856 .000 Residual 

Deleted 
-731.8687 741.4173 .4295 Residual 

Stud. 
Deleted -2.520 2.017 -.010 
Residual 

Mahal. 
.717 8.784 4.783 Distance 

Cook's 
.000 .456 .075 Distance 

Centered 
Leverage .033 .399 .217 
Value 

a. Dependent Variable: CRAB 

Tesls of Nonnailly 

Kolmoaorov-Smimo>! 

Statistic df Sia. 
CRAB .106 23 .200* 
Jan-Feb Infllows .178 23 .058 
Mar-Apr Inflows .170 23 .083 
May-Jun Inflows .162 23 .119 
Sept-Oct Inflows .205 23 .013 
Nov-Dec Inflows .179 23 .054 

*. This is a lower bound of the true significance. 

**. This is an upper bound of the true significance. 

a. Lilliefors Significance Correction 

7 

Std. 
Deviation N 

549.2922 23 

1.000 23 

31.4517 23 

532.7179 23 

262.0770 23 

.879 23 

1.040 23 

371.3925 23 

1.107 23 

2.258 23 

.118 23 

.103 23 

Shapiro-Wilk 

Statistic df Sig. 
.980 23 .883 

.955 23 .417 

.927 23 .097 

.921 23 .076 

.917 23 .062 

.874 23 .010'" 
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Squared Root Inflows Data 
Summary Information 

Model SummarY',b 

Std. Error 
Variables R Adjusted of the Durbin-

Model Entered Removed R Square R Square Estimate Watson 
1 SORT (Nov-Dec Inflows). 

SORT (Mar-Apr Inflows). .789 .623 .544 355.7150 1.775 
SORT (Jul-Aug Inflows)'c d 

SORT (May-Jun InfiowsY' 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant). SORT (Nov-Dec Inflows). SORT (Mar-Apr Inflows). SORT 
(Jul-Aug Inflows). SORT (May-Jun Inflows) 

d. All requested variables entered. 

ANOVN 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 3976430 4 994107 7.856 .001 D 

Residual 2404130 19 126533 
Total 6380560 23 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant). SORT (Nov-Dec Inflows). SORT (Mar-Apr 
Inflows). SORT (Jul-Aug Inflows). SORT (May-Jun Inflows) 

Standar 
dized 

Unslandardized CoeIIicie 95% ConfidenCe CoIlinearily 
CoeIIicients nts Interval for B Slatistics 

L~ Upper 
Model B Std. Error Bela t Sill. Bound Bound Tolerance VlF 
1 (Conslant) 48Il.128 411.242 1.168 .257 -380.611 1340.667 

saRT (Mar-Apr Innows) 38.994 8.209 .800 4.750 .000 21.812 56.175 .700 1.429 
saRT (May-Jun Innows) -12.893 7.587 -.318 -1.699 .108 -28.773 2.987 .574 1.743 
SQRT (Ju~Aug Inflows) -21.752 9.960 -.370 -2.184 .042 -42.597 -.908 .692 1.446 
saRT (NOY-Dec Inftows) 22.828 6.968 .478 3.276 .004 8.243 37.413 .931 1.074 
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Residuals StatisticS' 

Minimum Maximum Mean 
Predicted 

1116.783 2581.655 1712.12 Value 

Std. 
Predicted -1.432 2.091 .000 
Value 

Standard 
Error of 

98.6433 206.7975 159.6020 Predicted 
Value 

Adjusted 
Predicted 1131.264 2887.331 1713.49 
Value 

Residual -598.7549 837.1177 -4.E-13 
Std. 

-1.683 2.353 .000 Residual 

Stud. 
-2.069 2.772 -.001 Residual 

Deleted 
-904.4313 1161.679 -1.3647 Residual 

Stud. 
Deleted -2.288 3.497 .020 
Residual 

Mahal. 
.810 6.815 3.833 Distance 

Cook's 
.000 .596 .075 Distance 

Centered 
Leverage .035 .296 .167 
Value 

a. Dependent Variable: CRAB 

Tests of Nonnallty 

KolmOQorov-Smimo.J' 

Statistic df Sig. 
CRAB .110 24 .200' 
SQRT (Mar-Apr Inflows) .139 24 .200' 
SQRT (May-Jun Inflows) .184 24 .035 
SQRT (Jul-Aug Inflows) .114 24 .200' 
SQRT (Nov-Dee Inflows) .141 24 .200' 

'. This is a lower bound of the true Significance. 

a. Lilliefors Significance Correction 

10 

Std. 
Deviation N 

415.7983 24 

1.000 24 

30.4448 24 

439.8818 24 

323.3070 24 

.909 24 

1.052 24 

435.1929 24 

1.175 24 

1.730 24 

.148 24 

.075 24 

Shat iro-Wilk 

Statistic df Sig. 
.976 24 .780 

.955 24 .404 

.936 24 .176 

.960 24 .461 

.911 24 .042 
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Untransformed and Squared Root Inflows Data 

Summary Infonnation 

Model Summarf·b 

Variables Adjusted Std. Error 
Remove R R of the Durbin-

Model Entered d R Square Square Estimate Watson 
1 SORT (Nov-Dec Inflows). 

SORT (Mar-Apr Inflows). .799 .638 .562 348.5928 1.766 
SORT (Jul-Aug I~flows). 
May-Jun Inflowi' 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant). SaRT (NOv-Dec Inflows). SaRT (Mar-Apr Inflows). SaRT 
(Jul-Aug Inflows). May-Jun Inflows 

d. All requested variables entered. 

AHOV" 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 4071738 4 1017934 8.377 .000" 

Residual 2308822 19 121517 
Total 6380560 23 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant). SaRt (Nov-Dec Inflows). SaRT (Mar-Apr 
Inflows). SaRT (Jul-Aug Inflows). May-Jun Inflows 

Slandar 
dized 

Unstandardized CoeIIic:ie 95% Confidence CoIlinearity 
CoeIIicients nts IntervI I lor B ." .. 

SId. u-- upper 
Model B Error Bela t Sia. Bound Bound Tolerance VlF 
1 (Constant) 219.226 401.35 .546 .591 -620.808 1059.280 

SQRT (Mar-Apr Inftows) 39.532 7.989 .811 4.948 .000 22.811 56.254 .709 1.410 
Ma)'-Jun lnIIows -.147 .075 -.340 ·1.947 .066 -.305 .011 .623 1.605 
SQRT (Jul-Aug Inftows) -22.195 9.502 -.377 -2.336 .031 -42.083 -2.308 .730 1.370 
SQRT (NoY-Oec Inflows) 22.699 6.821 .475 3.328 .004 8.422 36.975 .933 1.072 

a. Dependent Variable: CRAB 
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Residuals StatIstics" 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
1122.854 2572.278 Value 1712.12 420.7518 24 

Std. 
Predicted -1.401 2.044 .000 1.000 24 
Value 

Standard 
Error of 

94.3874 217.0104 156.0606 31.6686 24 Predicted 
Value 

Adjusted 
Predicted 1118.849 2873.718 1713.14 444.4088 24 
Value 

Residual -589.3783 834.0538 -2.E-13 316.8337 24 
Std. 

-1.691 2.393 .000 .909 24 Residual 

Stud. 
-2.079 2.808 -.001 1.050 24 Residual 

Deleted 
-890.8176 1149.063 -1.0171 424.3412 24 Residual 

Stud. 
Deleted -2.302 3.574 .022 1.178 24 
Residual 

Mahal. 
.728 7.955 3.833 1.878 24 Distance 

Cook's 
.000 .596 .073 .148 24 Distance 

Centered 
Leverage .032 .346 .167 .082 24 
Value 

a. Dependent Variable: CRAB 

Tests of Nonnaltty 

Kolmogorov-SmimoV' Shapiro-Wilk 

Statistic df Sig. 
CRAB .110 24 .200' 
SORT (Mar-Apr Inflows) .139 24 .200' 
May-June Inflows .139 24 .200' 
SORT (Jul-Aug Inflows) .114 24 .200' 
SORT (Nov-Dec Inflows) .141 24 .200' 

'. This is a lower bound of the true significance. 

a. Ulliefors Significance Correction 

Statistic df Sig. 
.976 24 .780 

.955 24 .404 

.945 24 .282 

.960 24 .461 

.911 24 .042 

13 



From Model and Observed Harvests 
4000 

3000 • 
• 

• • • 
•• . ."'. .: ... 

• ... .A. ... 

• • 

• • • • • • • • • • . :: • • • 
•• • . , 
• 

• 

°r-----------T.-----------,-----------,. 
1960 1970 1980 1990 

4000 

(i) 3000 

~ o 
Q.. 

'0 
tn "E 2000 

! 
0; 1000 
~ 
~ 
.0 
I!! 

Year 

Cross Validation Plot: 

Untransformed and Squared Root Inflows 

U O~----T-----~----~----~----~----~ 
1942 1950 1958 1966 1974 1982 1990 

Year 

14 

• FromModei 

From Model 



Exploring the Data 

Listing of Data 

Oba. YEAR 

1 1962 

2 1963 

3 1964 

4 1965 

5 1966 

6 1967 

7 1968 

8 1969 

9 1970 

10 1971 

11 1972 

12 1973 

13 1974 

14 1975 

15 1976 

16 1977 

17 1978 

18 1979 

19 1980 

20 1981 

21 1982 

22 1983 

23 1984 

24 1985 

25 1986 

26 1987 

CRAB 
JF_LAG 
MA_LAG 
MJ_LAG 
JA_LAG 
SO_LAG 
NO_LAG 

CRAB JF LAG MA LAG MJ LAG JA LAG SO LAG 

311.30 2954.20 1045.00 1507.05 985.43 1571.22 

9n.5O 915.25 503.40 916.45 367.34 552.67 

1195.60 9n.03 709.20 620.95 208.60 357.73 

1817.90 1159.28 1048.65 1390.30 229.70 424.64 

1357.80 1796.50 1506.80 3868.55 732.35 395.08 

1047.90 1191.97 1280.87 3075.70 802.31 522.30 

1542.60 1193.37 1910.42 3503.55 656.56 536.00 

1705.70 1896.15 3669.45 5140.75 709.21 476.12 

2622.00 1207.70 3388.15 2824.15 446.00 1011.38 

2160.80 443.30 1490.24 948.92 425.88 1187.93 

1870.10 1088.25 510.89 1119.91 445.71 656.82 

2047.00 2116.37 3049.16 3859.81 1019.84 2393.69 

1982.90 2766.28 3164.87 3633.59 1081.86 3097.29 

1863.50 3240.49 1594.75 2713.05 909.19 1270.46 

1599.50 1719.70 1508.26 2901.65 1104.96 642.39 

1859.40 1159.13 1992.32 1636.66 685.40 594.52 

1920.90 2068.95 1908.49 1027.73 401.86 445.47 

1953.70 2496.04 2675.62 2305.49 1705.39 1608.58 

1749.10 26n.83 3231.60 2983.10 1701.37 1901.76 

610.20 1407.75 1056.13 3306.17 1019.45 1665.50 

1216.10 856.42 990.37 4067.47 1572.64 1332.93 

1407.60 2023.75 1736.94 3035.88 2302.66 1175.47 

1396.60 1963.01 1585.36 1671.18 1820.12 2018.63 

2167.90 1863.89 19n.23 1291.46 575.53 1690.87 

3018.60 2059.82 1721.08 3138.40 734.34 1473.80 . 

2786.90 1778.48 1363.56 3793.13 1058.29 1018.77 

Crab harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 
Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 

15 

NO LAG 

1519.35 

847.05 

837.60 

1343.55 

812.45 

628.35 

891.47 

782.52 

491.33 

1265.65 

1708.29 

1737.41 

3763.55 

2834.55 

1235.49 

1518.63 

879.19 

1001.19 

781.13 

1487.45 

2629.44 

1801.08 

1445.47 

2729.59 

3736.27 

2602.39 



Summary Information for Individual Variables 

Teats of Nonnality 

Kolmogorov-8mlmof 

Statistic df 
Crab Harvest .108 

January-February Inflows .155 

March-April Inflows .181 

May-June Inflows .150 

July-August Inflows .166 

September-October Inflows .183 

November-December 
.184 Inflows 

Ln (January-February 
.150 Inflows) 

Ln (March-April Inflows) .112 

Ln (May-June Inflows) .214 

Ln (July-August Inflows) .092 

Ln (September-October 
.151 Inflows) 

Ln (November-December 
.128 Inflows) 

SORT (January-February 
.137 Inflows) 

SORT (March-April Inflows) .137 

SORT (May-June Inflows) .175 

SORT (Ju.ly-August Inflows) .119 

SORT (September-October 
.175 Inflows) 

SORT (November-
.133 December Inflows) 

•. This is a lower bound of the true significance . 

••. This is a lower bound of the true significance. 

a. This is a lower bound of the true significance. 

Sig. 
26 .200' 

26 .112 

26 .028 

26 .139 

26 .063 

26 .025 

26 .024 

26 .137 

26 .200· 

26 .004 

26 .200· 

26 .132 

26 .200· 

26 .200· 

26 .200· 

26 .039 

26 .200· 

26 .040 

26 .200· 

16 

Shaplro-Wllk 

Statistic df Sig. 
.978 26 .814 

.963 26 .475 

.919 26 .048 

.942 26 .218 

.915 26 .040 

.902 26 .019 

.865 26 .010· 

.948 26 .289 

.950 26 .307 

.912 26 .035 

.970 26 .620 

.938 26 .168 

.959 26 .425 

.973 26 .686 

.954 26 .366 

.936 26 .133 

.967 26 .542 

.935 26 .130 

.924 26 .065 
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DescrfptIves 

statistic Std. Error 
Mean 1699.58 120.8554 
95% Confidence Lower 

1450.67 Interval for Mean Bound 

Upper 
1948.49 

Bound 

5% Trimmed Mean 
1702.57 

Median 1783.50 
Crab Variance 379757 

Harvest std. Deviation 
616.2441 

Minimum 311.30 
Maximum 3018.60 
Range 2707.30 
Interquartile Range 

676.5500 

Skewness -.053 .456 
Kurtosis .482 .887 

Extreme Values 

Case 
Number YEAR Value 

Highest 1 25 1986 3018.60 
2 26 1987 2786.90 
3 9 1970 2622.00 
4 24 1985 2167.90 

Crab 5 10 1971 2160.80 
Harvest Lowest 1 1 1962 311.30 

2 20 1981 610.20 
3 2 1963 9n.50 
4 6 1967 1047.90 
5 3 1964 1195.60 
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Fig. 1.1 a. Exploratory Plots of Crab Harvest. 
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Descriptlves 

Statistic Std. Error 
Mean 1731.57 139.0755 
95% Confidence Lower 

1445.14 Interval for Mean Bound 

Upper 
2018.00 Bound 

5% Trimmed Mean 
1717.69 

Median 1787.49 
January-February Variance 502892 

Inflows Std. Deviation 
709.1485 

Minimum 443.30 
Maximum 3240.49 
Range 2797.19 
Interquartile Range 

921.5675 

Skewness .356 .456 
Kurtosis -.477 .887 

Extreme Values 

Case 
Number YEAR Value 

Highest 1 14 1975 3240.49 
2 1 1962 2954.20 
3 13 1974 2766.28 
4 19 1980 2677.83 

January-February 5 18 1979 2496.04 
Inflows Lowest 1 10 1971 443.30 

2 21 1982 856.42 
3 2 1963 915.25 
4 3 1964 977.03 
5 11 1972 1088.25 
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Descrlptlves 

Statistic Std. Error 
Mean 1793.03 175.6272 
95% Confidence Lower 

1431.32 Interval for Mean Bound 

Upper 
2154.74 Bound 

5% Trimmed Mean 
1763.94 

Median 1590.05 
March-April Variance 801968 

Inflows Std. Deviation 
895.5268 

Minimum 503.40 
Maximum 3669.45 
Range 3166.05 
Interquartile Range 

1108.88 

Skewness .684 .456 
Kurtosis -.383 .887 

Extreme Values 

Case 
Number YEAR Value 

Highest 1 8 1969 3669.45 
2 9 1970 3388.15 
3 19 1980 3231.60 
4 13 1974 3184.87 

March-April 5 12 1973 3049.16 
Inflows Lowest 1 2 1963 503.40 

2 11 1972 510.89 
3 3 1964 709.20 
4 21 1982 990.37 
5 1 1962 1045.00 
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Fig. 1.3a. Exploratory Plots of March-April Inflows. 
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Fig. 1.3b. Exploratory Plots of Transformed March-April Inflows. 
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Fig. 1.3c. Exploratory Plots of Transformed March-April Inflows. 
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Descriptlves 

Statistic Std. Error 
Mean 2549.27 238.3907 
95% Confidence Lower 

2058.29 Interval for Mean Bound 

Upper 
3040.24 Bound 

5% Trimmed Mean 
2522.40 

Median 2862.90 
May-June Variance 1477583 

Inflows Std. Deviation 
1215.56 

Minimum 620.95 
Maximum 5140.75 
Range 4519.80 
Interquartile Range 

2170.47 

Skewness .057 .456 
Kurtosis -.940 .887 

Extntme Values 

Case 
Number YEAR Value 

Highest 1 8 1969 5140.75 
2 21 1982 4067.47 
3 5 1966 3868.55 
4 12 1973 38~.81 

May-June 5 26 1987 3793.13 
Inflows Lowest 1 3 1964 620.95 

2 2 1963 916.45 
3 10 1971 948.92 
4 17 1978 1027.73 
5 11 1972 1119.91 



3 

Nonna! Q-Q Plot 
of May.JLIl8 Inflows 

5OCO eaao 

May.June Inflows 

May-June Inflows 
7 

Thousands of Acre-F eet 

Fig. 1.4a. Exploratory Plots of May-June Inflows. 
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Descriptives 

Statistic Std. Error 
Mean 911.6129 104.5030 
95% Confidence Lower 

696.3850 Interval for Mean Bound 

Upper 
1126.84 Bound 

5% Trimmed Mean 
879.3051 

Median 768.3225 
July-August Variance 283943 

Inflows Std. Deviation 
532.8626 

Minimum 208.60 
Maximum 2302.66 

Range 2094.06 
Interquartile Range 

641.7063 

Skewness .968 .456 
Kurtosis .512 .887 

Extreme Values 

Case 
Number YEAR Value 

Highest 1 22 1983 2302.66 
2 23 1984 1820.12 
3 18 1979 1705.39 
4 19 1980 1701.37 

July-August 5 21 1982 1572.64 
Inflows Lowest 1 3 1964 208.60 

2 4 1965 229.70 
3 2 1963 367.34 
4 17 1978 401.86 
5 10 1971 425.88 
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Fig. 1.5a. Exploratory Plots of July-August Inflows. 
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Descrlptlves 

Statistic Std. Error 
Mean 1154.69 138.1562 
95% Confidence Lower 

870.1527 Interval for Mean Bound 

Upper 
1439.23 Bound 

5% Trimmed Mean 
1099.59 

Median 1097.12 
September-October Variance 496265 

Inflows Std. Deviation 
704.4609 

Minimum 357.73 
Maximum 3097.29 
Range 2739.56 
Interquartile Range 

1090.23 

Skewness .947 .456 
Kurtosis .704 .887 

Exb'eme Values 

Case 
Number YEAR Value 

Highest 1 13 1974 3097.29 
2 12 1973 2393.69 
3 23 1984 2018.63 
4 19 1980 1901.76 

September-October 5 24 1985 1690.87 
Inflows Lowest 1 3 1964 357.73 

2 5 1966 395.08 
3 4 1965 424.64 
4 17 1978 445.47 
5 8 1969 476.12 
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Fig. 1.6a. Exploratory Plots of September-October Inflows. 
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Fig. 1.6b. Exploratory Plots of Transformed September-October Inflows. 
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Descrlptlves 

Statistic Std. Error 
Mean 1588.86 180.5879 
95% Confidence Lower 

1216.93 Interval for Mean Bound 

Upper 
1960.79 Bound 

5% Trimmed Mean 
1527.61 

Median 1394.51 
November-December Variance 847912 

Inflows Std. Deviation 
920.8213 

Minimum 491.33 
Maximum 3763.55 
Range 3272.23 
Interquartile Range 

1156.72 

Skewness 1.123 .456 
Kurtosis .476 .887 

Extreme Values 

Case 
Number YEAR Value 

Highest 1 13 1974 3763.55 
2 25 1986 3736.27 
3 14 1975 2834.55 
4 24 1985 2729.59 

November-December 5 21 1982 2629.44 
Inflows Lowest 1 9 1970 49.1.33 

2 6 1967 628.35 
3 19 1980 781.13 
4 8 1969 782.52 
5 5 1966 812.45 
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Fig. 1.7a. Exploratory Plots of November-December Inflows. 
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Fig. 1.7c. Exploratory Plots of Transformed November-December Inflows. 
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Percentiles 

5 10 25 50 75 90 95 
Weighted CRAB 415.9150 867.3100 1322.38 1763.50 1998.93 2671.47 2937.so 
Average QJF LAG 587.8903 897.5995 1159.24 1787.49 2080.80 2822.65 3140.29 
(Defllliion 1) QMA_LAG 506.0215 649.7070 1054.26 1590.05 2163.14 3278.56 3570.99 

QMJ_LAG 724.3750 939.1790 1385.59 2862.90 3536.06 3928.22 4765.10 
QJA LAG 215.9818 326.0480 445.9275 768.3225 1087.63 1739.81 2133.77 
QSO LAG 370.7975 415.7670 532.5713 1097.12 1622.81 2131.15 2851.03 
QND LAG 539.2820 735.2945 844.6875 1394.51 2001.40 3105.07 3754.00 
LN QJF 6.3247 6.7993 7.0555 7.4886 7.8405 7.9450 8.0511 
LN_QMA 6.2266 6.4857 6.9606 7.3715 7.6708 8.0949 8.1799 
LN_QMJ 6.5675 6.8449 7.2188 7.9595 8.1706 8.2757 8.4630 
LN QJA 5.3741 5.7654 6.1002 6.6432 6.9917 7.4611 7.6595 
LN QSO 5.9145 6.0296 6.2777 6.9979 7.3918 7.6613 7.9481 
LN QND 6.2832 6.5954 6.7390 7.2396 7.5882 8.0325 8.2306 
SQR_QJF 23.9281 29.9565 34.0476 42.2786 45.6153 53.1225 56.0248 
SQR_QMA 22.4948 25.4224 32.4693 39.8754 46.4081 57.2553 59.7471 
SQR_QMJ 26.7928 30.6451 36.9493 53.5048 59.4629 62.6714 68.9262 
SQR QJA 14.6924 17.9630 21.1170 27.7118 32.9789 41.7063 46.1229 
SQR QSO 19.2506 20.3876 23.0771 33.1016 40.2829 46.1280 53.2985 
SQR_QND 23.1812 27.0841 29.0634 37.3369 44.5827 55.6059 61.2698 

Tukey's Hinges CRAB 1357.80 1783.50 1982.90 
QJF_LAG 1159.28 1787.49 2068.95 
QMA LAG 1056.13 1590.05 1992.32 
QMJLAG 1390.30 2862.90 3503.55 
QJA LAG 446.0000 768.3225 1081.86 
QSO_LAG 535.9950 1097.12 1608.58 
QND LAG 847.0500 1394.51 1801.08 
LN QJF 7.0556 7.4886 7.6348 
LN QMA 6.9624 7.3715 7.5971 
LN QMJ 7.2373 7.9595 8.1615 
LN_QJA 6.1003 6.6432 6.9864 
LN_QSO 6.2841 6.9979 7.3631 
LN QND 6.7418 7.2396 7.4961 
SQR QJF 34.0481 42.2786 45.4857 
SQR QMA 32.4982 39.8754 44.6354 
SQR_QMJ 37.2867 53.5048 59.1908 
SQR_QJA 21.1187 27.7118 32.8916 
SQR_QSO 23.1516 33.1016 40.1070 
SQR QND 29.1041 37.3369 42.4391 
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Fig. 2.1. Prediction and Confidence Ellipses. 

The 95% (outmost) prediction ellipse encloses a region which should contain approximately 95% of the 
observations if the data are bivariately normally distributed. 
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Fig. 2.2. Prediction and Confidence Ellipses. 
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observations if the data are bivariately normally distributed. 
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Fig. 2.3. Prediction and Confidence Ellipses. 

The 95% (outmost) prediction ellipse encloses a region which should contain approximately 95% of the 
observations if the data are bivariately normally distributed. 
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Fig. 2.4. Prediction and Confidence Ellipses. 

The 95% (outmost) prediction ellipse encloses a region which should contain approximately 95% of the 
observations if the data are bivariately normally distributed. 
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Fig. 2.5. Prediction and Confidence Ellipses. 

The 95% (outmost) prediction ellipse encloses a region which should contain approximately 95% of the 
observations if the data are bivariately normally distributed. 
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Fig. 2_6. Prediction and Confidence Ellipses. 

The 95% (outmost) prediction ellipse encloses a region which should contain approximately 95% of the 
observations if the data are bivariately normally distributed. 



Box-Cox Analysis 
Numerical Results 

Crab QJF_Lag QMA_Lag QMJ_Lag QJA_Lag 

1.426623057 .367313724 .396937052 .954703085 .156784601 

1.139668141 .314432682 .346935332 .830470433 .134041271 

.914418790 .270436073 .304355779 .725860019 .115107263 

.737132744 .233765319 .268052825 .637559595 .099316763 

.597207602 .203145249 .237066226 .562845899 .086125228 

.486449614 .177531418 .210590405 .499476592 .075086817 

.398515351 .156067401 .187948987 .445602523 .065836107 

.328484882 .138050151 .168573644 .399696435 .058073280 

.272535081 .122901874 .151986502 .360494969 .051552110 

.227689246 .110147175 .137785500 .326951443 .046070216 

.191624957 .099394468 .125632208 ~8197359 .041461142 

.162526426 .090320854 .115241678 .273510995 .037587927 

.138970867 .082659794 .106373987 .252291754 .034337873 

.119840924 .076191070 .098327191 .234039188 .031618297 

.104257077 .070732579 .092431446 .218335833 .029353072 

.091525389 .066133648 .087044115 .204833144 .027479819 

.081097034 .062269559 .082545685 .193239969 .025947630 

.072536919 .059037077 .078836369 .183313085 .024715219 

.065499290 .056350790 .075833281 .174849439 .023749437 

.059708752 .054140111 .073468092 .167679768 .023024076 

.054945467 .052346824 .071685091 .161663370 .022518924 

.051033589 .050923076 .070439588 .156683814 .022219021 

.047832211 .049829730 .069696610 .152645430 .022114094 

.045228273 .049035017 .069429847 .149470438 .022198143 

.043130982 .048513443 .069620811 .147096631 .022469156 

.041467426 .048244888 .070258181 .145475493 .022928955 

.040179118 .048213886 .071337315 .144570712 .023583139 

.039219265 .048409032 .072859905 .144357010 .024441146 

.038550610 .048822520 .074833770 .144819263 .025516415 

.038143729 .049449774 .077272767 .145951860 .026826661 

.037975681 .050289162 .080196816 .147758283 .028394256 

.038028946 .051341783 .083632044 .150250891 .030246747 

.038290576 .052611320 .087611030 .153450881 .032417499 

.038751549 .054103943 .092173168 .157388432 .034946510 

.039406244 .055828266 .097365137 .162103021 .037881386 

.040252053 .057795344 .103241498 .167643905 .041278544 

.041289075 .060018715 .109865409 .174070788 .045204646 

.042519901 .062514483 .117309490 .181454669 .049738324 

.043949461 .065301435 .125656829 .189878887 .054972241 

.045584923 .068401202 .135002157 .199440387 .061015560 

.047435649 .071838454 .145453214 .210251216 .067996885 

50 

QSO_Lag QND_Lag LAMBDA 

.097485750 .139773131 -.000200000 

.089299500 .127389959 -.000190000 

.082073957 .116601492 -.000130000 

.075693538 .107200286 -.000170000 

.070058195 .099009140 -.000160000 

.065081327 .091876706 -.000150000 

.060687999 .085673779 -.000140000 

.056813413 .080290160 -.000130000 

.053401611 .075632013 -.000120000 

.050404363 .071619624 -.000110000 

.047780226 .068185528 -.000100000 

.045493745 .065272933 -.000090000 

.043514785 .062834399 -.000080000 

.041817968 .060830745 -.000070000 

.040382217 .059230155 -.000060000 

.039190381 .058007446 -.000050000 

.038228953 .057143493 -.000040000 

.037487&52 .056624788 -.000030000 

.036960286 .056443111 -.OOOO:ZOOOO 

.036642685 .056595382 -.000010000 

.036534701 .057083461 .000000000 

.036639285 .057914265 .000010000 

.036962843 .059099841 .oooo:zoooo 

.037515467 .060657599 .000030000 

.038311270 .062610658 .000040000 

.039368817 .064988308 .000050000 

.040711680 .067826612 .000060000 

.042369131 .071169146 .000070000 

.044376993 .075067919 .000080000 

.046778690 .079584469 .000090000 

.049626518 .084791182 .000100000 

.052983191 .090772866 .0001 HJOOO 

.056923707 .097628606 .000120000 

.061537607 .105473961 .000130000 

.066931700 .114443564 .000140000 

.073233353 .124694170 .000150000 

.080594460 .136408262 .000160000 

.089196238 .149798285 .000170000 

.099255017 .165111641 .000180000 

.111029237 .182636566 .000190000 

.124827907 .202709048 .000200000 
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Model Choice Diagnostics 

Untransfonned Data 

N = 26 Regression Models for Dependent Variable: CRAB 

In Rsq Adj C (p) AIC MSE SBC Variables in Model 
Rsq 

1 0.1850 0.1510 20.84 331.7 322399 334.2 QHA_LAG 
1 0.1473 0.1117 22.82 332.9 337330 335.4 QND_LAG 
1 0.0210 -.0198 29.46 336.5 387271 339.0 QJA_LAG 
1 0.0145 -.0266 29.80 336.6 389857 339.1 QSO_LAG 

2 0.3414 0.2841 14.62 328.2 271852 331. 9 QHA_LAG QND_LAG 
2 0.2463 0.1808 19.62 331. 7 311100 335.4 QHA _LAG QJA _ LAG 
2 0.2074 0.1384 21.66 333.0 327188 336.7 QJF_LAG QHA_LAG 
2 0.1982 0.1285 22.14 333.3 330961 337.0 QHA_LAG QMJ_LAG 

3 0.4995 0.4313 8.308 323.0 215984 328.0 QHA_LAG QSO_LAG QND_LAG 
3 0.4528 0.3782 10.76 325.3 236123 330.4 QJF _LAG QHA _LAG QND _LAG 
3 0.4472 0.3718 11. 06 325.6 238549 330.6 QHA_LAG QJA_LAG QND_LAG 
3 0.3859 0.3022 14.28 328.3 265011 333.4 QHA_LAG QMJ_LAG QND_LAG 

----------------------------------------------------------------------
4 0.5823 0.5028 5.954 320.3 188826 326.6 QHA_LAG QMJ_LAG QSO_LAG 

QND_LAG 
4 0.5545 0.4697 7.416 322.0 201398 328.3 QJF_LAG QHA_LAG QSO_LAG 

QND_LAG 
4 0.5257 0.4353 8.931 323.6 214431 329.9 QHA _LAG QJA_ LAG QSO_LAG 

QND_LAG 
4 0.5050 0.4107 10.02 324.7 223807 331. 0 QJF_LAG QHA_LAG QMJ_LAG 

QND_LAG 

5 0.6376 0.5470 5.049 318.6 172028 326.2 QJF _LAG QHA _LAG QMJ _LAG 
QSO _LAG QND _ LAG 

5 0.5842 0.4802 7.858 322.2 197398 329.7 QHA_LAG QMJ_LAG QJA_LAG 
QSO_LAG QND_LAG 

5 0.5648 0.4559 8.878 323.4 206609 330.9 QJF _LAG QHA _LAG QJA _LAG 
QSO_LAG QND_LAG 

5 0.5283 0.4103 10.80 325.5 223937 333.0 QJF _LAG QHA _LAG QMJ _ LAG 
QJA_LAG QND_LAG 

---------------------------------------~-------------------------------

6 0.6385 0.5244 7.000 320.6 180619 329.4 QJF _LAG QHA _LAG QMJ _LAG 
QJA_LAG QSO_LAG QND_LAG 



MODEL TYPE DEPVAR OBS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

-MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

-PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

- CRAB-
RMSE 

567.802 
580.801 
622.311 
624.386 
521. 395 
557.763 
572.003 
575.292 
464.741 
485.925 
488.415 
514.792 
434.541 
448.774 
463.067 

INTERCEP 
1168.89 
1291.55 
1852.38 
1578.09 

10 
11 
12 
13 
14 
15 

OBS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

-0.06719 

-0.12663 
-0.17569 

OBS MSE 
1 322398:-73 
2 337329.91 
3 387270.85 
4 389857.46 
5 271852.37 
6 311099.60 
7 327188.00 
8 330960.66 
9 215984.29 

10 236123.36 
11 238549.24 
12 265010.81 
13 188825.86 
14 201397.95 
15 214431. 09 

OBS 
16 
17 
18 
19 
20 
21 

OBS 
16 
17 
18 
19 
20 
21 

MODEL 
MODEL1-
MODELl 
MODELl 
MODELl 
MODELl 
MODELl 

QMJ LAG 
-0.13724 
-0.17597 
-0.16333 

-0.10484 
-0.18523 

OBS MSE 
16 223807:-07 
17 172028.33 
18 197397.83 
19 206608.83 
20 223937.04 
21 180618.64 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

735.02 
1366.51 
1331. 25 
1258.79 

665.43 
971. 66 
932.80 
850.15 
815.87 
849.81 
790.48 

QSO_LAG QND_LAG 

0.25681 

CRAB 
-1 
-1 

-0.16761 

-0.29388 

-0.39259 

-0.21943 

RSQ 
0:-18500 
0.14725 
0.02101 
0.01447 
0.34141 
0.24633 
0.20735 
0.19821 
0.49951 
0.45284 
0.44722 
0.38590 
0.58233 
0.55452 
0.52569 

-1 
0.10521 -1 

0.26477 -1 
-1 
-1 
-1 

-0.48930 

-0.55460 
-0.40777 
-0.38731 

0.47773 
0.36135 
0.30519 
0.29792 
0.55214 
0.51276 
0.45593 

-1 
-1 
-1 
-1 
-1 
-1 
-1 

ADJRSQ 
-0.15104 

0.11172 
-0.01979 
-0.02660 

0.28414 
0.18079 
0.13843 
0.12849 
0.43126 
0.37822 
0.37184 
0.30216 
0.50277 
0.46967 
0.43535 

CP 
20:-8393 
22.8233 
29.4593 
29.8030 
14.6177 
19.6155 
21. 6642 
22.1446 

8.3077 
10.7607 
11. 0562 
14.2793 

5.9542 
7.4160 
8.9313 

TYPE _ DEPVAR 
PARMS- CRAB 

RMSE 
473.083 
414.763 
444.295 
454.542 
473.220 
424.993 

INTERCEP 
1104.71 
1000.92 

841.87 
908.36 

1134.54 

PARMS CRAB 
PARMS CRAB 
PARMS CRAB 
PARMS CRAB 
PARMS CRAB 989.17 

QSO_LAG 

-0.47297 

QND LAG 
0.40066 
0.58737 
0.54052 
0.49426 
0.39488 
0.59752 

CRAB 
-1 
-1 

-0.06420 
-0.14271 
-0.20939 

0.04800 

RSQ 
0:-50495 
0.63760 
0.58416 
0.56476 
0.52825 
0.63853 

-0.52016 
-0.35151 

-0.49533 

ADJRSQ 
-0.41066 

0.54700 
0.48020 
0.45594 
0.41031 
0.52438 

-1 
-1 
-1 
-1 

CP 
10:-0214 

5.0488 
7.8580 
8.8779 

10.7967 
7.0000 

QJF_LAG QMA LAG 
0.29598 

0.30333 
0.33518 

-0.14327 0.34378 
0.34137 
0.46853 

-0.34845 0.42227 
0.35681 
0.38979 
0.61055 

-0.25442 0.52785 
0.46400 

IN P 
- 1- -2-

1 2 
1 2 
1 2 
2 3 
2 3 
2 3 
2 3 
3 4 
3 4 
3 4 
3 4 
4 5 
4 5 
4 5 

AIC 
331.691 
332.868 
336.458 
336.631 
328.151 
331. 657 
332.968 
333.266 
323.014 
325.331 
325.597 
328.332 
320.310 
321. 986 
323.616 

QJF LAG 
-0.36065 
-0.25502 

-0.22300 
-0.29264 
-0.26562 

IN P 
- 4- -5-

5 6 
5 6 
5 6 
5 6 
6 7 

AIC 
324.729 
318.619 
322.196 
323.382 
325.476 
320.553 

EDF 
- 24-

24 
24 
24 
23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
21 

SBC 
334.207 
335.384 
338.974 
339.147 
331. 925 
335.431 
336.742 
337.040 
328.046 
330.364 
330.630 
333.365 
326.601 
328.277 
329.907 

QMALAG 
0.52014 
0.67023 
0.59922 
0.51758 
0.50333 
0.68118 

EDF 
- 21-

20 
20 
20 
20 
19 

SBC 
331. 020 
326.168 
329.744 
330.930 
333.024 
329.359 
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Logged Inflows 

N = 26 Regression Models for Dependent Variable: CRAB 

In Rsq Adj C(p) AIC MSE SBC Variables in Model 
Rsq 

1 0.2045 0.1714 9.527 33l.1 314668 333.6 LN_QMA 
1 0.0802 0.0419 14.46 334.8 363863 337.4 LN_QND 
1 0.0237 -.0170 16.70 336.4 386212 338.9 LN_QSO 
1 0.0186 -.0222 16.89 336.5 388203 339.0 LN_QMJ 

-----------------------------------------------------
2 0.2996 0.2387 7.758 329.7 289090 333.5 LN_QMA LN_QND 
2 0.2945 0.2331 7.962 329.9 291218 333.7 LN_QMA LN_QJA 
2 0.2374 0.1711 10.23 332.0 314790 335.7 LN_QJF LN_QMA 
2 0.2223 0.1547 10.82 332.5 320999 336.2 LN_QMA LN_QMJ 

------------------------------------------------------------
3 0.4861 0.4160 2.367 323.7 221765 328.7 LN_QMA LN_QJA LN_QND 
3 0.3919 0.3089 6.103 328.1 262440 333.1 LN_QJF LN_QMA LN_QND 
3 0.3753 0.2902 6.757 328.8 269564 333.8 LN_QMA LN_QSO LN_QND 
3 0.3414 0.2516 8.104 330.2 284221 335.2 LN_QMA LN_QMJ LN_QND 

-------------------------------------------------------------------
4 0.5133 0.4206 3.289 324.3 220028 330.6 LN_QJF LN_QMA LN_QJA 

LN_QND 
4 0.4914 0.3945 4.158 325.4 229934 33l. 7 LN_QMA LN_QJA LN_QSO 

LN_QND 
4 0.4865 0.3887 4.351 325.7 232132 332.0 LN_QMA LN_QMJ LN_QJA 

LN_QND 
4 0.4491 0.3442 5.833 327.5 249043 333.8 LN_QJF LN_QMA LN_QSO 

LN_QND 
-----------------------------------------------------------------------

5 0.5200 0.4000 5.023 325.9 227843 333.5 LN_QJF LN_QMA LN_QJA 
LN_QSO LN_QND 

5 0.5134 0.3918 5.285 326.3 230982 333.8 LN_QJF LN_QMA LN_QMJ 
LN_QJA LN_QND 

5 0.4915 0.3643 6.155 327.4 241398 335.0 LN_QMA LN_QMJ LN_QJA 
LN_QSO LN_QND 

5 0.4819 0.3524 6.534 327.9 245932 335.5 LN_QJF LN_QMA LN_QMJ 
LN_QSO LN_QND 

-----------------------------------------------------------------------
6 0.5206 0.3692 7.000 327.9 239541 336.7 LN_QJF LN_QMA LN_QMJ 

LN_QJA LN_QSO LN_QND 
-----------------------------------------------------------------------



54 

OBS MODEL - TYPE - DEPVAR - RMSE INTERCEP LN_QJF LN_QMA 
1 -MODELl PARMS CRAB 560.953 -2122.84 519.12 
2 MODELl PARMS CRAB 603.211 -584.38 
3 MODELl PARMS CRAB 621. 459 663.55 
4 MODELl PARMS CRAB 623.060 566.70 
5 MODELl PARMS CRAB 537.671 -4757.12 538.54 
6 MODELl PARMS CRAB 539.646 -1028.02 663.35 
7 MODELl PARMS CRAB 561.062 -904.70 -276.837 630.61 
8 MODELl PARMS CRAB 566.568 -1538.82 619.62 
9 MODELl PARMS CRAB 470.919 -4425.22 769.51 

10 MODELl PARMS CRAB 512.289 -3521. 77 -492.966 743.95 
11 MODELl PARMS CRAB 519.196 -5313.80 720.10 
12 MODELl PARMS CRAB 533.124 -4224.66 698.89 
13 MODELl PARMS CRAB 469.071 -3757.00 -285.225 855.97 
14 MODELl PARMS CRAB 479.514 -4625.52 802.69 
15 MODELl PARMS CRAB 481.801 -4478.44 757.24 

OBS LN_QMJ LN_QJA LN_QSO LN_QND CRAB -IN P EDF 
1 -1 1 -2- - 24 
2 316.248 -1 1 2 24 
3 150.840 -1 1 2 24 
4 147.015 -1 1 2 24 
5 344.954 -1 2 3 23 
6 -324.597 -1 2 3 23 
7 -1 2 3 23 
8 -171.825 -1 2 3 23 
9 -497.480 521.213 -1 3 4 22 

10 467.233 -1 3 4 22 
11 -375.089 593.639 -1 3 4 22 
12 -269.316 395.097 -1 3 4 22 
13 -427.715 567.245 -1 4 5 21 
14 -450.335 -113.767 579.938 -1 4 5 21 
15 31.727 -511. 734 520.357 -1 4 5 21 

OBS MSE _RSQ_ ADJRSQ CP AIC SBC 
1 314667-:-94 0.20454 -0.17140 9-:-52'71 331. 060 333.576 
2 363863.02 0.08018 0.04185 14.4561 334.837 337.353 
3 386211.75 0.02368 -0.01700 16.6952 336.387 338.903 
4 388203.45 0.01865 -0.02224 16.8948 336.520 339.036 
5 289090.47 0.29965 0.23875 7.7576 329.749 333.523 
6 291217.68 0.29450 0.23315 7.9619 329.940 333.714 
7 314790.45 0.23739 0.17107 10.2253 331. 964 335.738 
8 320999.35 0.22235 0.15472 10.8214 332.471 336.246 
9 221764.53 0.48611 0.41604 2.3674 323.700 328.733 

10 262440.45 0.39185 0.30892 6.1032 328.079 333.111 
11 269563.98 0.37535 0.29017 6.7574 328.775 333.808 
12 284221. 28 0.34138 0.25157 8.1036 330.152 335.184 
13 220027.80 0.51331 0.42061 3.2893 324.286 330.577 
14 229933.50 0.49140 0.39452 4.1578 325.431 331.722 
15 232132.11 0.48654 0.38873 4.3505 325.679 331.969 

OBS MODEL - TYPE - _DEPVAR_ RMSE INTERCEP LN QJF LN QMA 
16 MODELl PARMS CRAB 499.M2 -4131. 44 -444.410 882.89 
17 MODELl PARMS CRAB 477.329 -3964.68 -293.032 895.77 
18 MODELl PARMS CRAB 480.606 -3785.36 -284.104 849.70 
19 MODELl PARMS CRAB 491. 322 -4611.96 809.64 
20 MODELl PARMS CRAB 495.915 -3773.32 -405.316 1016.68 
21 MODELl PARMS CRAB 489.429 -3915.89 -296.991 917.45 

OBS LN_QMJ LN_QJA LN QSO LN QND CRAB - IN - P EDF -16 -328.810 673-:-191 -1 4 -5- 21 
17 -372.617 -128.351 634.757 -1 5 6 20 
18 15.343 -434.882 566.650 -1 5 6 20 
19 -13.825 -441. 857 -119.238 583.135 -1 5 6 20 
20 -240.958 -342.487 717.424 -1 5 6 20 
21 -40.655 -346.635 -144.636 644.900 -1 6 7 19 

OBS MSE _RSQ_ ADJRSQ CP AIC SBC 
16 249043-:-34 0.44913 -0.34420 5-:-8331 327.507 333.7"97 
17 227843.10 0.52002 0.40003 5.0233 325.925 333.474 
18 230982.09 0.51341 0.39176 5.2854 326.281 333.830 
19 241397.58 0.49147 0.36434 6.1550 327.428 334.976 
20 245931.79 0.48192 0.35240 6.5336 327.912 335.460 
21 239540.70 0.52061 0.36923 7.0000 327.893 336.700 
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Squared Root Inflows 

N = 26 Regression Models for Dependent Variable: CRAB 

In Rsq Adj C(p) AIC MSE SBC Variables in Model 
Rsq 

1 0.2015 0.1683 15.17 331.2 315858 333.7 SQR_QMA 

1 0.1156 0.0788 19.16 333.8 349844 336.3 SQR_QND 

1 0.0184 -.0224 23.69 336.5 388282 339.0 SQR_QSO 

1 0.0168 -.0242 23.77 336.6 388945 339.1 SQR_QJA 

------------------------------------------------------
2 0.3315 0.2734 11.11 328.5 275931 332.3 SQR_QMA SQR_QND 

2 0.2794 0.2167 13.54 330.5 297451 334.3 SQR_QMA SQR_QJA 

2 0.2309 0.1640 15.80 332.2 317474 336.0 SQR_QJF SQR_QMA 

2 0.2170 0.1490 16.44 332.6 323186 336.4 SQR_QMA SQR_QMJ 

--------------------------------------------------------------
3 0.4846 0.4143 5.989 323.8 222413 328.8 SQR_QMA SQR_QJA SQR_QND 

3 0.4588 0.3850 7.189 325.0 233534 330.1 SQR_QMA SQR_QSO SQR_QND 

3 0.4434 0.3675 7.908 325.8 240197 330.8 SQR_QJF SQR_QMA SQR_QND 

3 0.3764 0.2914 11. 02 328.7 269099 333.8 SQR_QMA SQR_QMJ SQR_QND 

----------------------------------------------------------------------
4 0.5293 0.4397 5.907 323.4 212780 329.7 SQR_QJF SQR_QMA SQR_QSO 

SQR_QND 

4 0.5272 0.4372 6.005 323.5 213731 329.8 SQR_QJF SQR_QMA SQR_QJA 

SQR_QND 

4 0.5258 0.4354 6.074 323.6 214399 329.9 SQR_QMA SQ~QMJ SQR_QSO 

SQR_QND 

4 0.5213 0.4301 6.284 323.9 216438 330.1 SQR_QMA SQR_QJA SQR_QSO 

SQR_QND 

-----------------------------------------------------------------------
5 0.5889 0.4862 5.133 321.9 195128 329.4 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QSO SQR_QND 

5 0.5607 0.4509 6.447 323.6 208529 331.2 SQR_QJF SQR_QMA SQR_QJA 

SQR_QSO SQR_QND 

5 0.5433 0.4292 7.256 324.6 216777 332.2 SQR_QMA SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 

5 0.5352 0.4190 7.634 325.1 220636 332.6 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QND 

-----------------------------------------------------------------------
6 0.5918 0.4629 7.000 323.7 203968 332.5 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QSO SQR_QND 

-----------------------------------------------------------------------
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OBS MODEL TYPE - - DEPVAR RMSE INTERCEP SQR_QJF SQR QMA 
1 -MODELl PARMS CRAB 562.012 623.25 26-:-2136 
2 MODELl PARMS CRAB 591. 476 960.84 
3 MODELl PARMS CRAB 623.123 1430.72 
4 MODELl PARMS CRAB 623.655 1967.41 
5 MODELl PARMS CRAB 525.292 -199.73 27.1599 
6 MODELl PARMS CRAB 545.391 1015.67 31.4077 
7 MODELl PARMS CRAB 563.448 964.42 -13.6228 31.4149 
8 MODELl PARMS CRAB 568.494 785.47 30.6142 
9 MODELl PARMS CRAB 471.606 120.71 35.0142 

10 MODELl PARMS CRAB 483.254 -353.01 39.6528 
11 MODELl PARMS CRAB 490.099 205.33 -28.7775 38.5103 
12 MODELl PARMS CRAB 518.748 -29.05 34.9753 
13 MODELl PARMS CRAB 461.281 0.35 -23.3658 46.8741 
14 MODELl PARMS CRAB 462.310 323.16 -19.0666 40.9189 
15 MODELl PARMS CRAB 463.033 -157.02 50.4162 

OBS SQR_QMJ SQR_QJA SQR_QSO SQR_QND CRAB - IN_ P - EDF 
1 -1 1 -2- 24 
2 19.2366 -1 1 2 24 
3 8.2728 -1 1 2 24 
4 -9.2416 -1 1 2 24 
5 20.4182 -1 2 3 23 
6 -20.8995 -1 2 3 23 
7 -1 2 3 23 
8 -7.0117 -1 2 3 23 
9 -30.4414 26.6494 -1 3 4 22 

10 -30.6530 36.9937 -1 3 4 22 
11 28.2496 -1 3 4 22 
12 -12.2462 23.2134 -1 3 4 22 
13 -25.7588 40.7058 -1 4 5 21 
14 -24.1797 30.5564 -1 4 5 21 
15 -15.0706 -33.4635 41. 9533 -1 4 5 21 

OBS MSE RSQ ADJRSQ CP AIC SBC 
1 315857-:-65 0-:-20153 -0.16826 15-:-1655 331.158 333.674 
2 349843.94 0.11562 0.07877 19.1645 333.815 336.331 
3 388281. 77 0.01845 -0.02245 23.6873 336.526 339.042 
4 388945.49 0.01677 -0.02420 23.7654 336.570 339.086 
5 275931. 29 0.33153 0.27340 11.1147 328.538 332.312 
6 297451.21 0.27939 0.21673 13.5414 330.490 334.265 
7 317473.60 0.23089 0.16401 15.7991 332.184 335.959 
8 323185.63 0.21705 0.14897 16.4432 332.648 336.422 
9 222412.62 0.48461 0.41433 5.9894 323.776 328.809 

10 233534.33 0.45884 0.38504 7.1890 325.045 330.077 
11 240197.32 0.44340 0.36750 7.9076 325.776 330.809 
12 269099.01 0.37642 0.29139 11. 0250 328.730 333.763 
13 212780.22 0.52934 0.43969 5.9072 323.415 329.706 
14 213730.60 0.52724 0.43719 6.0051 323.531 329.822 
15 214399.24 0.52576 0.43543 6.0739 323.613 329.903 

OBS MODEL TYPE_ - DEPVAR RMSE INTERCEP SQR_QJF SQR QMA 
16 MODEL1- FARMS CRAB 465.2ig -59.90 40.5483 
17 MODELl PARMS CRAB 441. 733 167.26 -22.1538 56.6729 
18 MODELl PARMS CRAB 456.649 142.89 -18.3597 45.9937 
19 MODELl PARMS CRAB 465.593 -36.44 47.5143 
20 MODELl PARMS CRAB 469.719 382.23 -20.2104 44.1093 
21 MODELl PARMS CRAB 451. 629 194.92 -20.5268 54.9748 

OBS SQR_QMJ SQR QJA SQR QSO SQR QND CRAB - IN - P - EDF 
16 -22.2094 -18.7899 35.1250 -1 4 -5- 21 
17 -14 .2445 -28.6691 45.2010 -1 5 6 20 
18 -16.5373 -17.9741 38.5190 -1 5 6 20 
19 -10.2218 -13.9150 -25.1266 39.1868 -1 5 6 20 
20 -5.6850 -20.7351 31.4601 -1 5 6 20 
21 -12.2356 -5.9393 -25.4628 43.7817 -1 6 7 19 

OBS MSE RSQ ADJRSQ CP AIC SBC 
16 216437-:-83 0:-52125 -0.43006 6-:-2838 323.859 330.f49 
17 195127.98 0.58894 0.48618 5.1332 321. 895 329.444 
18 208528.53 0.56071 0.45089 6.4471 323.622 331.171 
19 216777.28 0.54333 0.42917 7.2560 324.631 332.179 
20 220635.69 0.53521 0.41901 7.6343 325.090 332.638 
21 203968.41 0.59180 0.46290 7.0000 323.714 332.520 



Logged and Squared Root Inflows 

N = 26 Regression Models for Dependent Variable: CRAB 

In Rsq Adj C(p) 
Rsq 

1 0.2015 0.1683 

1 0.0802 0.0419 

1 0.0237 -.0170 

1 0.0158 -.0252 

2 0.3102 0.2502 

2 0.2761 0.2132 

2 0.2309 0.1640 

2 0.2170 0.1490 

10.89 

15.89 

18.22 

18.54 

8.413 

9.817 

11. 68 

12.25 

3 0.4831 0.4126 3.291 

3 0.4172 0.3377 6.006 

3 0.3987 0.3167 6.770 

3 0.3496 0.2609 8.792 

AIC MSE 

331.2 315858 

334.8 363863 

336.4 386212 

336.6 389319 

329.4 284735 

330.6 298799 

332.2 317474 

332.6 323186 

323.9 223059 

327.0 251508 

327.8 259505 

329.8 280693 

SBC Variables in Model 

333.7 SQR_QMA 
337.4 LN_QND 
338.9 LN_QSO 
339.1 SQR_QMJ 

333.1 SQR_QMA LN_QND 
334.4 SQR_QMA LN_QJA 
336.0 SQR_QJF SQR_QMA 
336.4 SQR_QMA SQR_QMJ 

328.9 SQR QMA LN_QJA LN_QND 
332.0 SQR_QJF SQR_QMA LN_QND 
332.8 SQR_QMA LN_QSO LN_QND 
334.9 SQR_QMA SQR_QMJ LN_QND 

4 0.5196 0.4280 3.790 324.0 217206 330.2 SQR_QJF SQR_QMA LN_QJA 
LN_QND 

4 0.4939 0.3975 4.845 325.3 228786 331.6 SQR_QMA LN_QJA LN_QSO 
LN_QND 

4 0.4831 0.3847 5.291 325.9 233679 332.1 SQR_QMA SQR_QMJ LN_QJA 
LN_QND 

4 0.4771 0.3775 5.540 326.2 236412 332.4 SQR_QJF SQR_QMA LN_QSO 
LN_QND 

5 0.5307 0.4133 5.332 325.3 222786 332.9 SQR_QJF SQR_QMA LN_QJA 
LN_QSO LN_QND 

5 0.5229 0.4036 5.652 325.8 226471 333.3 SQR_QJF SQR_QMA SQR_QMJ 
LN_QSO LN_QND 

5 0.5207 0.4009 5.743 325.9 227520 333.4 SQR_QJF SQR_QMA SQR_QMJ 
LN_QJA LN_QND 

5 0.4967 0.3708 6.733 327.2 238936 334.7 SQR_QMA SQR_QMJ LN_QJA 
LN_QSO LN_QND 

6 0.5387 0.3931 7.000 326.9 230486 335.7 SQR_QJF SQR_QMA SQR_QMJ 
LN_QJA LN_QSO LN_QND 
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OBS MODEL 
1 -MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 

TYPE 
-PARMS 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

DEPVAR 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

RMSE 
562.012 
603.211 
621.459 
623.955 
533.605 
546.625 
563.448 
568.494 
472.291 
501. 505 
509.417 
529.804 
466.054 
478.316 
483.404 

INTERCEP 
623.25 

-584.38 
663.55 

1403.27 
-2128.42 

2312.61 
964.42 
785.47 

-686.21 
-2586.24 
-1777.30 
-2220.64 
-1226.16 
-751. 93 
-690.39 

LN_QND 

316.248 

CRAB 
-1 
-1 

OBS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

150.840 -1 
6.0587 -1 

370.023 -1 
-290.383 -1 

-1 
-7.0117 -1 

-472.355 -1 
-1 

-411. 353 -1 
-11. 4228 -1 

-389.228 -1 
-404.427 -165.983 -1 

10 
11 
12 
13 
14 
15 -0.1142 -471.288 

545.618 
526.825 
652.378 
417.962 
612.721 
634.298 
545.701 -1 

OBS MSE 
1 315857:-65 
2 363863.02 
3 386211.75 
4 389319.39 
5 284734.60 
6 298798.88 
7 317473.60 
8 323185.63 
9 223058.51 

10 251507.56 
11 259505.31 
12 280692.73 
13 217206.24 
14 228786.00 
15 233678.96 

RSQ 
0:-20153 
0.08018 
0.02368 
0.01583 
0.31020 
0.27613 
0.23089 
0.21705 
0.48311 
0.41719 
0.39866 
0.34956 
0.51955 
0.49394 
0.48312 

ADJRSQ 
-0.16826 

0.04185 
-0.01700 
-0.02518 

0.25022 
0.21318 
0.16401 
0.14897 
0.41263 
0.33771 
0.31665 
0.26086 
0.42804 
0.39755 
0.38466 

CP 
10:-8895 
15.8882 
18.2153 
18.5389 

8.4134 
9.8168 

11. 6804 
12.2504 

3.2910 
6.0065 
6.7699 
8.7922 
3.7900 
4.8451 
5.2909 

OBS 
16 
17 
18 
19 
20 
21 

MODEL TYPE DEPVAR RMSE 
486.222 
472.002 
475.889 
476.991 
488.811 
480.090 

INTERCEP 
-2233.03 MODEL1- PARMS- - CRAB 

MODELl PARMS CRAB -1295.01 

OBS 
16 
17 
18 
19 
20 
21 

MODELl 
MODELl 
MODELl 
MODELl 

-12.4008 
-2.2490 
-3.7813 
-6.6310 

OBS MSE 
16 236411:-82 
17 222785.52 
18 226470.72 
19 227520.12 
20 238936.42 
21 230486.45 

PARMS 
PARMS 
PARMS 
PARMS 

CRAB 
CRAB 
CRAB 
CRAB 

-2291. 23 

-365.735 
-352.709 
-221. 765 

RSQ 
0:-47io7 
0.53068 
0.52291 
0.52070 
0.49665 
0.53873 

-1324.62 
-906.15 

-1614 .14 

LN QSO 
-343.598 
-168.265 
-374.746 

-206.063 
-238.754 

LN QND 
742:-150 
702.897 
810.326 
616.360 
658.453 
751. 404 

ADJRSQ 
-0.37747 

0.41335 
0.40364 
0.40088 
0.37082 
0.39307 

CRAB 
-1 
-1 
-1 
-1 
-1 
-1 

CP 
5:-5399 
5.3318 
5.6515 
5.7426 
6.7332 
7.0000 

SQR_QJF SQR QMA 
26:-2136 

28.1460 
32.0618 

-13.6228 31.4149 
30.6142 
38.5761 

-28.2799 39.7623 
38.7406 
35.5654 

-17.6755 44.0010 
41.3512 
38.6267 

IN P 
- 1- -2-

1 2 
1 2 
1 2 
2 3 
2 3 
2 3 
2 3 
3 4 
3 4 
3 4 
3 4 
4 5 
4 5 
4 5 

AIC 
331.158 
334.837 
336.387 
336.595 
329.354 
330.608 
332.184 
332.648 
323.852 
326.973 
327.786 
329.827 
323.951 
325.301 
325.851 

SQR QJF 
-24.5786 
-17.7484 
-23.6319 
-18.2048 

-19.3393 

IN P 
- 4 -5-

5 6 
5 6 
5 6 
5 6 
6 7 

AIC 
326.154 
325.342 
325.768 
325.888 
327.161 
326.892 

EDF 
24 
24 
24 
24 
23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
21 

SBC 
333.674 
337.353 
338.903 
339.111 
333.129 
334.382 
335.959 
336.422 
328.884 
332.005 
332.819 
334.859 
330.241 
331. 592 
332.142 

SQR QMA 
47.0915 
46.8366 
55.5595 
45.1605 
43.6976 
51.4429 

EDF 
21 
20 
20 
20 
20 
19 

SBC 
332.444 
332.890 
333.317 
333.437 
334.710 
335.698 

58 
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Logged Harvest and Inflows 

N = 26 Regression Models for Dependent Variable: LN CRAB 

Rsq Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.1983 0.1649 8.863 -41. 42 0.1888 -38.91 LN_QMA 
1 0.0345 -.0058 15.17 -36.59 0.2274 -34.07 LN_QND 

1 0.0162 -.0247 15.87 -36.10 0.2317 -33.59 LN_QMJ 

1 0.0108 -.0305 16.08 -35.96 0.2330 -33.44 LN_QJA 

2 0.2877 0.2258 7.421 -42.50 0.1751 -38.72 LN _QMA LN _QJA 

2 0.2726 0.2093 8.004 -41. 95 0.1788 -38.18 LN QJF LN _QMA 

2 0.2425 0.1767 9.160 -40.90 0.1862 -37.12 LN QMA LN QND 

2 0.2197 0.1518 10.04 -40.12 0.1918 -36.35 LN QMA LN QSO 

------------------------------------------------------------
3 0.3986 0.3166 5.152 -44.90 0.1545 -39.86 LN QMA LN QJA LN QND 

3 0.3760 0.2909 6.022 -43.94 0.1603 -38.91 LN QJF LN QMA LN_QND 

3 0.3706 0.2848 6.231 -43.71 0.1617 -38.68 LN QMA LN_QSO LN_QND 

3 0.3l39 0.2203 8.415 -41.47 0.1763 -36.44 LN _QJF LN QMA LN QJA 

-------------------------------------------------------------------
4 0.4752 0.3752 4.203 -46.44 0.1413 -40.15 LN _QJF LN _QMA LN _QSO 

LN QND 

4 0.4582 0.3550 4.858 -45.61 0.1458 -39.32 LN_QJF LN_QMA LN _QJA 

LN_QND 
4 0.4341 0.3263 5.787 -44.48 0.1523 -38.19 LN QMA LN_QJA LN_QSO 

LN QND 

4 0.4119 0.2998 6.642 -43.48 0.1583 -37.19 LN_QMA LN_QMJ LN QSO 

LN QND 

-----------------------------------------------------------------------
5 0.5015 0.3769 5.190 -45.78 0.1409 -38.23 LN _QJF LN QMA LN QMJ 

LN _QSO LN _QND 

5 0.4990 0.3738 5.286 -45.65 0.1416 -38.10 LN _QJF LN _QMA LN _QJA 

LN QSO LN_QND 

5 0.4582 0.3228 6.858 -43.61 0.1531 -36.06 LN QJF LN QMA LN QMJ 

LN_QJA LN_QND 

5 0.4379 0.2974 7.639 -42.65 0.1589 -35.11 LN QMA LN_QMJ LN QJA 

LN QSO LN_QND 

-----------------------------------------------------------------------
6 0.5065 0.3506 7.000 -44.04 0.1468 -35.23 LN QJF LN_QMA LN QMJ 

LN _QJA LN _QSO LN_QND 

-----------------------------------------------------------------------
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OBS MODEL - TYPE _DEPVAR_ RMSE INTERCEP LN_QJF LN QMA 
1 -MODELl PARMS LN_CRAB 0.43453 4.44753 0.39441 
2 MODELl PARMS LN CRAB 0.47688 6.19650 
3 MODELl PARMS LN-CRAB 0.48135 6.53582 
4 MODELl PARMS LN:::CRAB 0.48269 7.88247 
5 MODELl PARMS LN_CRAB 0.41839 5.28973 0.50537 
6 MODELl PARMS LN_CRAB 0.42282 5.86073 -0.32117 0.52376 
7 MODELl PARMS LN_CRAB 0.43146 3.06130 0.40463 
8 MODELl PARMS LN CRAB 0.43793 4.87542 0.44782 
9 MODELl PARMS LN-CRAB 0.39309 3.29560 0.56768 

10 MODELl PARMS LN-CRAB 0.40040 4.20814 -0.45764 0.59533 
11 MODELl PARMS LN-CRAB 0.40214 2.50266 0.58684 
12 MODELl PARMS LN CRAB 0.41987 6.00285 -0.21007 0.56214 
13 MODELl PARMS LN_CRAB 0.37584 3.58905 -0.40834 0.73641 
14 MODELl PARMS LN CRAB 0.38188 4.05882 -0.32578 0.66644 
15 MODELl PARMS LN CRAB 0.39030 2.89546 0.63397 

OBS LN_QMJ LN_QJA LN_QSO LN_QND LN_CRAB - IN_ P _EDF_ 
1 -1 1 -2- 24 
2 0.15996 -1 1 2 24 
3 0.10588 -1 1 2 24 
4 -0.07988 -1 1 2 24 
5 -0.24970 -1 2 3 23 
6 -1 2 3 23 
7 0.18152 -1 2 3 23 
8 -0.11956 -1 2 3 23 
9 -0.35118 0.30595 -1 3 4 22 

10 0.29504 -1 3 4 22 
11 -0.37641 0.43108 -1 3 4 22 
12 -0.18707 -1 3 4 22 
13 -0.33389 0.50418 -1 4 5 21 
14 -0.27150 0.35853 -1 4 5 21 
15 -0.25700 -0.22728 0.42327 -1 4 5 21 

OBS MSE _RSQ_ ADJRSQ CP AIC SBC 
1 0-:-18882 0.19831 -0.16491 8-:-8630 -41.4225 -38.9063 
2 0.22741 0.03445 -0.00578 15.1712 -36.5871 -34.0709 
3 0.23170 0.01625 -0.02474 15.8721 -36.1014 -33.5852 
4 0.23299 0.01075 -0.03046 16.0835 -35.9567 -33.4405 
5 0.17505 0.28772 0.22578 7.4210 -42.4969 -38.7226 
6 0.17878 0.27256 0.20931 8.0045 -41. 9495 -38.1752 
7 0.18616 0.24255 0.17668 9.1601 -40.8982 -37.1239 
8 0.19178 0.21966 0.15181 10.0410 -40.1243 -36.3500 
9 0.15452 0.39861 0.31660 5.1520 -44.8969 -39.8645 

10 0.16032 0.37602 0.29093 6.0219 -43.9379 -38.9055 
11 0.16172 0.37058 0.28475 6.2310 -43.7126 -38.6802 
12 0.17629 0.31386 0.22030 8.4146 -41. 4691 -36.4368 
13 0.14126 0.47521 0.37525 4.2032 -46.4391 -40.1487 
14 0.14583 0.45821 0.35501 4.8576 -45.6103 -39.3199 
15 0.15233 0.43407 0.32627 5.7871 -44.4767 -38.1863 

OBS MODEL - TYPE - DEPVAR RMSE INTERCEP LN_QJF LN QMA 
16 MODELl PARMS tN_CRAB 0-:-39788 2.89938 0.71399 
17 MODELl PARMS LN_CRAB 0.37534 3.83669 -0.38131 0.82892 
18 MODELl PARMS LN_CRAB 0.37628 3.66364 -0.34063 0.74217 
19 MODELl PARMS LN CRAB 0.39131 4.05815 -0.32575 0.66629 
20 MODELl PARMS LN:::CRAB 0.39858 2.97364 0.67401 
21 MODELl PARMS LN_CRAB 0.38318 3.79745 -0.35149 0.80161 

OBS LN QMJ LN_QJA LN QSO LN QND LN CRAB - IN P - EDF_ 
16 -0.20685 -0.38465 0.47506 -1 4 -5- 21 
17 -0.16662 -0.34334 0.53477 -1 5 6 20 
18 -0.16666 -0.24423 0.48699 -1 5 6 20 
19 0.00036 -0.27167 0.35851 -1 5 6 20 
20 -0.07973 -0.20810 -0.25883 0.44171 -1 5 6 20 
21 -0.11149 -0.09541 -0.28889 0.51480 -1 6 7 19 

OBS MSE _RSQ_ ADJRSQ CP AIC SBC 
16 0-:-15831 0.41187 -0.29984 6-:-6416 -43.4765 -37.1860 
17 0.14088 0.50154 0.37692 5.1895 -45.7775 -38.2289 
18 0.14159 0.49903 0.37378 5.2862 -45.6468 -38.0982 
19 0.15313 0.45821 0.32276 6.8576 -43.6103 -36.0618 
20 0.15887 0.43790 0.29738 7.6394 -42.6536 -35.1050 
21 0.14683 0.50646 0.35061 7.0000 -44.0356 -35.2289 
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Untransfonned Harvest, Jan-Feb and May-Jun Inflows, and Logged the others Inflows 

N = 26 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) 

In Rsq 

1 0.204540 0.171396 10.7453 

1 0.080178 0.041853 15.8647 

1 0.023682 -.016998 18.1903 

1 0.013075 -.028047 18.6270 

2 0.299649 0.238748 8.8301 

2 0.294495 0.233147 9.0423 

2 0.239274 0.173123 11.3155 

2 0.222859 0.155282 11.9912 

3 0.486111 0.416035 

3 0.410694 0.330334 

3 0.375347 0.290167 

3 0.334170 0.243375 

4 0.527093 0.437016 

4 0.491400 0.394524 

4 0.486347 0.388509 

4 0.452657 0.348401 

5 0.530752 0.413440 

5 0.530279 0.412848 

5 0.505764 0.382205 

5 0.493798 0.367247 

6 0.538446 0.392692 

3.1544 

6.2589 

7.7140 

9.4090 

3.4673 

4.9366 

5.1446 

6.5315 

5.3167 

5.3362 

6.3453 

6.8379 

7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

AIC 

331.1 

334.8 

336.4 

336.7 

MSE 

314668 

363863 

386212 

390408 

329.7 289090 

329.9 291218 

331. 9 314012 

332.5 320788 

323.7 

327.3 

328.8 

330.4 

221765 

254310 

269564 

287333 

323.5 213797 

325.4 229934 

325.7 232218 

327.3 247449 

325.3 222750 

325.4 222975 

326.7 234612 

327.3 240292 

326.9 230630 

sac Variables in Model 

333.6 LN_QMA 

337.4 LN QND 

338.9 LN_QSO 

339.2 QMJ_LAG 

333.5 LN_QMA LN_QND 

333.7 LN_QMA LN_QJA 

335.7 QJF_LAG LN_QMA 

336.2 LN_QMA QMJ_LAG 

328.7 LN_QMA LN_QJA LN_QND 

332.3 QJF_LAG LN_QMA LN_QND 

333.8 LN_QMA LN_QSO LN_QND 

335.5 LN_QMA QMJ_LAG LN_QND 

329.8 QJF_LAG LN_QMA LN_QJA LN_QND 

331.7 LN_QMA LN_QJA LN_QSO LN_QND 

332.0 LN_QMA QMJ_LAG LN_QJA LN_QND 

333.6 QJF_LAG LN_QMA QMJ_LAG 

LN QND 

332.9 QJF_LAG LN_QMA QMJ_LAG 

LN_QJA LN_QND 

332.9 QJF_LAG LN_QMA LN_QJA 

LN_QSO LN_QND 

334.2 QJF_LAG LN_QMA QMJ_LAG 

LN_QSO LN_QND 

334.9 LN_QMA QMJ_LAG LN_QJA 

LN_QSO LN_QND 

335.7 QJF_LAG LN_QMA QMJ_LAG 

LN_QJA LN_QSO LN_QND 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 5111959.1091 851993.18485 

19 4381961.3113 230629.5427 
25 9493920.4204 

480.23905 
1699.58077 

28.25632 

R-square 
Adj R-sq 

F Value 
3.694 

0.5384 
0.3927 

Prob>F 
0.0133 



Variable OF 
INTERCEP 1 
QJF LAG 1 
LN_QMA 1 
QMJ_LAG 1 
LN_QJA 1 
LN_QSO 1 
LN_QND 1 

1 
2 
3 
4 
5 
6 

Eigenvalue 

2.93974 
1. 26660 
0.72028 
0.47740 
0.44956 
0.14642 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

Parameter Estimates 

Parameter 
Estimate 

-6833.967452 
-0.244419 

982.877125 
-0.065603 

-298.093077 
-150.030964 

678.199232 

Standard 
Error 

2628.1430767 
0.18028923 

264.40381067 
0.11314383 

257.00103263 
266.59024040 
239.08254108 

T for HO: 
Parameter~O 

-2.600 
-1.356 

3.717 
-0.580 
-1.160 
-0.563 

2.837 

Prob > ITI 
0.0176 
0.1911 
0.0015 
0.5689 
0.2605 
0.5802 
0.0105 

Variance 
Inflation 

0.00000000 
1. 77189933 
2.18429793 
2.05040016 
2.72877848 
3.04516031 
1. 88637277 

Collinearity Diagnostics(intercept adjusted) 

Condition 
Index 

Var Prop 
QJF_LAG 

Var Prop 
LN_QMA 

1.00000 
1. 52348 
2.02024 
2.48149 
2.55717 
4.48084 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

0.0368 
0.0014 
0.2351 
0.0086 
0.5801 
0.1380 

0.0223 
0.0897 
0.0775 
0.1462 
0.1837 
0.4806 

560.953 -2122.84 
603.211 -584. 38 
621.459 663.55 
624.826 1551. 80 
537.671 -4757.12 
539.646 -1028.02 
560.368 -2634. 65 
566.381 -2598.07 
470.9l9 -4425.22 
504.292 -6958.39 
519.196 -5313.80 
536.035 -5668.60 
462.382 -5895.53 
479.514 -4625.52 
481. 890 -4512.50 
497.442 -8041.08 
471. 964 -6344.47 
472.202 -6018.03 
484. 368 -8309.77 
490.196 -4989.22 
480.239 -6833.97 

Var Prop 
QMJ_LAG 

0.0205 
0.0837 
0.2778 
0.0582 
0.0382 
0.5216 

-0.18300 

-0.35542 

-0.22865 

-0.36772 
-0.24375 
-0.22344 
-0.31133 

-0.24442 

Var Prop 
LN_QJA 

0.0296 
0.0003 
0.0275 
0.3594 
0.0074 
0.5758 

519.12 

Var Prop 
LN_QSO 

0.0245 
0.0289 
0.0068 
0.0246 
0.2275 
0.6876 

0.05797 

Var Prop 
LN_QND 

0.0151 
0.1754 
0.0726 
0.3101 
0.0022 
0.4246 

150.840 

-324.597 
538.54 
663.35 
631.66 
611.28 
769.51 
766.02 
720.10 
668.48 
878.13 
802.69 
777.66 
917.38 
918.16 
901.49 

-0.07978 

1057.94 
840.97 
982.88 

-497.480 

-375.089 
-0.11088 

-416.227 
-450.335 -113.767 

-0.01000 -489.807 
-0.12244 
-0.04029 -379.934 

-381. 367 -88.586 
-0.13894 -324.999 
-0.03482 -409.571 -147.637 
-0.06560 -298.093 -150.031 

OBS LN_QND CRAB IN P EDF MSE CP AIC SBC 

1 
2 316.248 
3 
4 
5 344.954 
6 
7 
8 
9 521. 213 

10 503.039 
11 593.639 
12 377.820 
13 594.123 
14 579.938 
15 521. 458 
16 544.802 
17 599.923 
18 638.190 
19 740.085 
20 598.272 
21 678.199 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 

24 
24 
24 
24 
23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
21 
21 
20 
20 
20 
20 
19 

314667.94 
363863.02 
386211. 75 
390407.94 
289090.47 
291217.68 
314012.02 
320787.60 
221764.53 
254310.32 
269563.98 
287333.43 
213797.17 
229933.50 
232217.98 
247449.00 
222750.30 
222974.79 
234611.89 
240292.12 
230629.54 

0.20454 
0.08018 
0.02368 
0.01307 
0.29965 
0.29450 
0.23927 
0.22286 
0.48611 
0.41069 
0.37535 
0.33417 
0.52709 
0.49140 
0.48635 
0.45266 
0.53075 
0.53028 
0.50576 
0.49380 
0.53845 

0.17140 
0.04185 

-0.01700 
-0.02805 

0.23875 
0.23315 
0.17312 
0.15528 
0.41604 
0.33033 
0.29017 
0.24338 
0.43702 
0.39452 
0.38851 
0.34840 
0.41344 
0.41285 
0.38220 
0.36725 
0.39269 

10.7453 
15.8647 
18.1903 
18.6270 

8.8301 
9.0423 

11. 3155 
11. 9912 

3.1544 
6.2589 
7.7140 
9.4090 
3.4673 
4.9366 
5.1446 
6.5315 
5.3167 
5.3362 
6.3453 
6.8379 
7.0000 

331. 060 
334.837 
336.387 
336.668 
329.749 
329.940 
331. 899 
332.454 
323.700 
327.261 
328.775 
330.435 
323.539 
325.431 
325.688 
327.340 
325.338 
325.364 
326.686 
327.308 
326.908 

333.576 
337.353 
338.903 
339.184 
333.523 
3"33.714 
335.673 
336.229 
328.733 
332.293 
333.808 
335.467 
329.830 
331.722 
331. 979 
333.631 
332.886 
332.912 
334.235 
334.857 
335.714 
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Untransformed Harvest, Jan-Feb and May-Jun Inflows, and Squared Root others Inflows 

N = 26 Regression Models for Dependent Variable: CRAB 

R-square Adj 

In Rsq 

1 0.201533 0.168263 

1 0.115618 0.078768 

1 0.018449 -.022448 

1 0.016772 -.024196 

2 0.331528 0.273400 

2 0.279394 0.216732 

2 0.231761 0.164957 

2 0.218511 0.150555 

C(p) 

16.6470 

20.8054 

25.5085 

25.5897 

12.3551 

14.8784 

17.1840 

17.8253 

3 0.484609 0.414329 6.9457 

3 0.458837 0.385042 8.1931 

3 0.451456 0.376654 8.5504 

3 0.374148 0.288804 12.2922 

4 0.534509 0.445844 6.5305 

4 0.531705 0.442506 6.6662 

4 0.529027 0.439317 6.7958 

4 0.521252 0.430062 7.1721 

AIC 

331. 2 

333.8 

336.5 

336.6 

328.5 

330.5 

332.2 

332.6 

MSE 

315858 

349844 

388282 

388945 

275931 

297451 

317113 

322583 

323.8 222413 

325.0 233534 

325.4 236720 

328.8 270081 

323.1 210444 

323.3 211712 

323.4 212923 

323.9 216438 

SBC Variables in Model 

333.7 SQR_QMA 

336.3 SQR_QND 

339.0 SQR_QSO 

339.1 SQR_QJA 

332.3 SQR_QMA SQR_QND 

334.3 SQR_QMA SQR_QJA 

335.9 QJF_LAG SQR_QMA 

336.4 SQR_QMA QMJ_LAG 

328.8 SQR_QMA SQR_QJA SQR_QND 

330.1 SQR_QMA SQR_QSO SQR_QND 

330.4 QJF_LAG SQR_QMA SQR_QND 

333.9 SQR_QMA QMJ_LAG SQR_QND 

329.4 QJF_LAG SQR_QMA SQR_QJA 

SQR_QND 

329.6 SQR_QMA QMJ_LAG SQR_QSO 

SQR_QND 

329.7 QJF_LAG SQR_QMA SQR_QSO 

SQR_QND 

330.1 SQR_QMA SQR_QJA SQR_QSO 

SQR_QND 
------------------------------------------------------------------------------------
5 0.604848 0.506060 5.1259 320.9 187577 328.4 QJF_LAG SQR_QMA QMJ_LAG 

SQR_QSO SQR_QND 

5 0.563339 0.454173 7.1351 323.5 207281 331. 0 QJF_LAG SQR_QMA SQR_QJA 

SQR_QSO SQR_QND 

5 0.550445 0.438056 7.7591 324.2 213402 331. 8 QJF LAG SQR_QMA QMJ_LAG -
SQR_QJA SQR_QND 

5 0.549941 0.437426 7.7835 324.3 213641 331. 8 SQR_QMA QMJ_LAG SQR_QJA 

SQR_QSO SQR_QND 
------------------------------------------------------------------------------------
6 0.607450 0.483487 

Source 
Model 
Error 
C Total 

7.0000 

Root MSE 
Oep Hean 
C.V. 

322.7 196149 331. 5 QJF_LAG SQR_QMA QMJ_LAG 

Analysis of Variance 
Sum of Mean 

OF Squares Square 
6 5767085.0405 961180.84008 

19 3726835.3799 196149.23052 
25 9493920.4204 

442.88738 
1699.58077 

26.05862 

R-square 
Adj R-sq 

SQR_QJA SQR_QSO SQR_QND 

F Value 
4.900 

0.6075 
0.4835 

Prob>F 
0.0035 



Variable DF 

INTERCEP 1 
QJF LAG 1 
SQR-QMA 1 
QMJ:::LAG 1 
SQR QJA 1 
SQR-QSO 1 
SQR:::QND 1 

Number Eigenvalue 

1 
2 
3 
4 
5 
6 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

1 
2 19.2366 
3 
4 
5 20.4182 
6 
7 
8 
9 26.6494 

10 36.9937 
11 28.9433 
12 22.8005 
13 31.1898 
14 42.2811 
15 40.5278 
16 35.1250 
17 45.9968 
18 38.3968 
19 32.5668 
20 39.6394 
21 44.7060 

2.86420 
1. 22708 
0.72526 
0.59137 
0.44975 
0.14233 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

CRAB 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

Parameter 
Estimate 

Parameter Estimates 

Standard 
Error 

T for HO: 
Parameter=Q Prob > ITI 

Variance 
Inflation 

-483.921868 
-0.277329 
56.461946 
-0.148894 

559.30987441 
0.16622519 

12.79028711 

-0.865 
-1. 668 

4.414 
-1. 461 

0.3977 
0.1116 
0.0003 
0.1603 
0.7266 
0.1131 
0.0011 

0.00000000 
1.77101179 
2.32226711 
1. 95546146 
2.27392551 
3.10514756 
2.05519575 

-5.489123 
-25.624601 

44.706014 

0.10189949 
15.46741800 
15.42660911 
11.65770793 

-0.355 
-1.661 

3.835 

Co11inearity Diagnostics(intercept adjusted) 

Condition 
Index 

Var Prop 
QJF_LAG 

Var Prop 
SQR_QMA 

Var Prop 
QMJ_LAG 

Var Prop 
SQR_QJA 

Var Prop 
SQR_QSO 

Var Prop 
SQR_QND 

1. 00000 
1.52779 
1. 98726 
2.20075 
2.52356 
4.48586 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

562.012 
591.476 
623.123 
623.655 
525.292 
545.391 
563.128 
567.964 
471. 606 
483.254 
486.539 
519.694 
458.742 
460.122 
461.436 
465.229 
433.102 
455.282 
461. 954 
462.213 
442.887 

IN P _EDF_ 

1 2 24 
1 2 24 
1 2 24 
1 2 24 
2 3 23 
2 3 23 
2 3 23 
2 3 23 
3 4 22 
3 4 22 
3 4 22 
3 4 22 
4 5 21 
4 5 21 
4 5 21 
4 5 21 
5 6 20 
5 6 20 
5 6 20 
5 6 20 
6 7 19 

0.0398 
0.0019 
0.1929 
0.0017 
0.6462 
0.1174 

0.0210 
0.0974 
0.0735 
0.1255 
0.0858 
0.5968 

0.0219 
0.0907 
0.3099 
0.0346 
0.0479 
0.4949 

26.2136 

0.0322 
0.0003 
0.0287 
0.4249 
0.0064 
0.5075 

0.0262 
0.0255 
0.0122 
0.0000 
0.2398 
0.6963 

0.0159 
0.1597 
0.0764 
0.1765 
0.0130 
0.5585 

8.2728 

623.25 
960.84 

1430.72 
1967.41 
-199.73 
1015.67 

-9.2416 

-20.8995 
707.02 -0.16898 
635.50 

27.1599 
31.4077 
31. 2996 
30.6674 
35.0142 
39.6528 
38.6014 
34.4720 
41.2165 
50.9543 
46.2819 
40.5483 
57.9520 
45.6731 
45.8734 
48.3383 
56.4619 

-0.07654 
120.71 

-353.01 
-361. 39 -0.36702 
-275.94 
-59.07 -0.25276 

-473.76 
-451.16 -0.29014 
-59.90 

-576.43 -0.29625 
-206.26 -0.23332 
-169.41 -0.28277 
-258.23 
-483.92 -0.27733 

_MSE_ 

315857.65 
349843.94 
388281.77 
388945.49 
275931. 29 
297451. 21 
317113.24 
322582.55 
222412.62 
233534.33 
236719.90 
270081. 49 
210444.49 
211712.16 
212923.05 
216437.83 
187576.94 
207281. 36 
213401.90 
213641.12 
196149.23 

_ RSQ_ 

0.20153 
0.11562 
0.01845 
0.01677 
0.33153 
0.27939 
0.23176 
0.21851 
0.48461 
0.45884 
0.45146 
0.37415 
0.53451 
0.53171 
0.52903 
0.52125 
0.60485 
0.56334 
0.55045 
0.54994 
0.60745 

-30.4414 
-30.6530 

-0.12377 
-23.9399 

-0.16415 -34.5880 
-24.7254 

-22.2094 -18.7899 
-0.16747 -28.6155 

-17.1009 -16.7519 
-0.08227 -19.5255 
-0.11809 -13.7642 -26.1318 
-0.14889 -5.4891 -25.6246 

_ADJRSQ _ 

0.16826 
0.07877 

-0.02245 
-0.02420 

0.27340 
0.21673 
0.16496 
0.15055 
0.41433 
0.38504 
0.37665 
0.28880 
0.44584 
0.44251 
0.43932 
0.43006 
0.50606 
0.45417 
0.43806 
0.43743 
0.48349 

CP 

16.6470 
20.8054 
25.5085 
25.5897 
12.3551 
14.8784 
17.1840 
17.8253 

6.9457 
8.1931 
8.5504 

12.2922 
6.5305 
6.6662 
6.7958 
7.1721 
5.1259 
7.1351 
7.7591 
7.7835 
7.0000 

AIC 

331.158 
333.815 
336.526 
336.570 
328.538 
330.490 
332.155 
332.599 
323.776 
325.045 
325.397 
328.825 
323.128 
323.285 
323.433 
323.859 
320.869 
323.466 
324.223 
324.252 
322.697 

SBC 

333.674 
336.331 
339.042 
339.086 
332.312 
334.265 
335.929 
336.374 
328.809 
330.077 
330.429 
333.857 
329.419 
329.575 
329.723 
330.149 
328.418 
331. 015 
331. 771 
331. 800 
331. 504 
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Untransformed Harvest, Jan-Feb and May-Jun Inflows, Squared Root March-April Inflows, 
and Logged others Inflows 

N = 26 Regression Models for Dependent Variable: CRAB 

R-square Adj 
In Rsq 

1 0.201533 0.168263 

1 0.080178 0.041853 

1 0.023682 -.016998 

1 0.013075 -.028047 

C(p) 

11. 8486 

16.9930 

19.3880 

19.8377 

2 0.310201 0.250219 9.2419 

2 0.276129 0.213184 10.6863 

2 0.231761 0.164957 12.5672 

2 0.218511 0.150555 13.1289 

3 0.483113 0.412628 

3 0.424799 0.346363 

3 0.398656 0.316654 

3 0.347716 0.258768 

4 0.526536 0.436352 

3.9119 

6.3839 

7.4922 

9.6516 

4.0711 

4 0.493939 0.397546 5.4529 

4 0.483741 0.385406 5.8852 

4 0.477307 0.377747 6.1580 

5 0.538299 0.422874 5.5724 

5 0.535042 0.418802 5.7105 

5 0.532174 0.415218 5.8321 

5 0.500275 0.375344 7.1843 

AIC 

331. 2 

334.8 

336.4 

336.7 

MSE 

315858 

363863 

386212 

390408 

329.4 284735 

330.6 298799 

332.2 317113 

332.6 322583 

323.9 223059 

326.6 248223 

327.8 259505 

329.9 281488 

323.6 214049 

325.3 228786 

325.8 233396 

326.1 236305 

324.9 219167 

325.1 220714 

325.3 222075 

327.0 237218 

SBC Variables in Model 

333.7 SQR_QMA 

337.4 LN_QND 

338.9 LN QSO 

339.2 QMJ_LAG 

333.1 SQR_QMA LN_QND 

334.4 SQR_QMA LN_QJA 

335.9 QJF_LAG SQR_QMA 

336.4 SQR_QMA QMJ_LAG 

328.9 SQR_QMA LN_QJA LN_QND 

331.7 QJF_LAG SQR_QMA LN_QND 

332.8 SQR_QMA LN_QSO LN_QND 

334.9 SQR_QMA QMJ_LAG LN_QND 

329.9 QJF_LAG SQR_QMA LN_QJA 

LN_QND 

331.6 SQR_QMA LN QJA LN_QSO LN_QND 

332.1 SQR_QMA QMJ_LAG LN_QJA 

LN_QND 

332.4 QJF_LAG SQR_QMA LN_QSO 

LN_QND 

332.5 QJF_LAG SQR_QMA QMJ_LAG 

LN_QSO LN_QND 

332.6 QJF_LAG SQR_QMA LN_QJA 

LN_QSO LN_QND 

332.8 QJF_LAG SQR_QMA QMJ_LAG 

LN_QJA LN_QND 

334.5 SQR_QMA QMJ_LAG LN_QJA 

LN_QSO LN_QND 

6 0.551802 0.410266 7.0000 326.1 223956 335.0 QJF_LAG SQR_QMA QMJ_LAG 

LN_QJA LN_QSO LN_QND 

Source 
Model 
Error 
C Total 

Root MSE 
Oep Mean 
C.V. 

Analysis of Variance 

Sum of Mean 
OF Squares Square 

6 5238763.0261 873127.17101 
19 4255157.3943 223955.65233 
25 9493920.4204 

473.23953 
1699.58077 

27.84449 

R-square 
Adj R-sq 

F Value 
3.899 

0.5518 
0.4103 

Prob>F 
0.0105 



Parameter Estimates 

Parameter T for HO: 
Variable DF Estimate 

Standard 
Error Parameter=O Prob > ITI 

Variance 
Inflation 

INTERCEP 
QJF LAG 
SQR:::QMA 
QMJ_LAG 
LN_QJA 
LN QSO 
LN:::QND 

1 -2350.421967 1787.1149339 
0.17927483 

13.88207582 

-1.315 0.2041 
0.1558 
0.0011 
0.4098 
0.4586 
0.3731 
0.0055 

0.00000000 
1.80422628 
2.39598993 
2.19719721 
2.88764491 
3.30929688 
2.07288943 

1 -0.264959 
1 53.399210 
1 -0.097286 
1 -197.104072 
1 -249.807570 
1 773.974627 

0.11541695 
260.52305743 
273.86124363 
246.97086210 

-1.478 
3.847 

-0.843 
-0.757 
-0.912 

3.134 

Co1linearity Diagnostics (intercept adjusted) 

Number Eigenvalue 
Condition 

Index 
Var Prop 
QJF_LAG 

Var Prop 
SQR_QMA 

Var Prop 
QMJ_LAG 

Var Prop 
LN_QJA 

Var Prop 
LN_QSO 

Var Prop 
LN_QND 

1 
2 
3 
4 
5 
6 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

2.90443 
1.29726 
0.73174 
0.48209 
0.45837 
0.12611 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

1.00000 
1. 49629 
1. 99229 
2.45451 
2.51723 
4.79904 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

562.012 
603.211 
621.459 
624.826 
533.605 
546.625 
563.128 
567.964 
472.291 
498.220 
509.417 
530.554 
462.654 
478.316 
483.111 
486.112 
468.153 
469.802 
471.248 
487.050 
473.240 

OBS LN_QND CRAB IN P EDF 

1 
2 316.248 
3 
4 
5 370.023 
6 
7 
8 
9 545.618 

10 540.569 
11 652.378 
12 410.363 
13 625.219 
14 634.298 
15 546.575 
16 737.693 
17 826.336 
18 701.926 
19 634.953 
20 671. 341 
21 773.975 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 

24 
24 
24 
24 
23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
21 
21 
20 
20 
20 
20 
19 

0.0371 
0.0010 
0.2097 
0.0174 
0.5738 
0.1610 

0.0190 
0.0899 
0.0742 
0.1840 
0.0686 
0.5643 

0.0197 
0.0703 
0.2647 
0.0399 
0.0527 
0.5527 

26.2136 

0.0285 
0.0001 
0.0314 
0.3344 
0.0088 
0.5969 

0.0234 
0.0231 
0.0101 
0.0000 
0.2345 
0.7089 

0.0139 
0.1557 
0.0506 
0.2646 
0.0312 
0.4839 

150.840 

623.25 
-584.38 

663.55 
1551. 80 

-2128.42 
2312.61 

707.02 
635.50 

0.05797 

-290.383 
-0.16898 

28.1460 
32.0618 
31.2996 
30.6674 
38.5761 
39.8913 
38.7406 
35.0903 
44.3629 
41.3512 
39.2788 
46.4798 
56.9082 
46.6793 
47.0188 
44.8942 
53.3992 

-0.07654 
-686.21 

-3217.90 -0.36065 
-1777.30 
-2409.89 
-1664.59 -0.23638 
-751. 93 
-765.37 

-2776.03 -0.30613 
-3117.78 -0.31289 
-1698.02 -0.23036 
-1991. 62 -0.25654 
-1057.35 
-2350.42 -0.26496 

MSE 

315857.65 
363863.02 
386211. 75 
390407.94 
284734.60 
298798.88 
317113.24 
322582.55 
223058.51 
248223.09 
259505.31 
281487.75 
214049.03 
228786.00 
233396.10 
236304.94 
219167.47 
220713.90 
222075.00 
237217.55 
223955.65 

0.20153 
0.08018 
0.02368 
0.01307 
0.31020 
0.27613 
0.23176 
0.21851 
0.48311 
0.42480 
0.39866 
0.34772 
0.52654 
0.49394 
0.48374 
0.47731 
0.53830 
0.53504 
0.53217 
0.50027 
0.55180 

-472.355 

-411.353 
-0.11572 

-385.790 
-404.427 -165.983 

-0.01643 -459.520 
-324.738 

-0.14921 -373.447 
-327.686 -147.367 

-0.05057 -338.911 
-0.05823 -333.170 -228.969 
-0.09729 -197.104 -249.808 

0.16826 
0.04185 

-0.01700 
-0.02805 

0.25022 
0.21318 
0.16496 
0.15055 
0.41263 
0.34636 
0.31665 
0.25877 
0.43635 
0.39755 
0.38541 
0.37775 
0.42287 
0.41880 
0.41522 
0.37534 
0.41027 

CP 

11.8486 
16.9930 
19.3880 
19.8377 

9.2419 
10.6863 
12.5672 
13.1289 
3.9119 
6.3839 
7.4922 
9.6516 
4.0711 
5.4529 
5.8852 
6.1580 
5.5724 
5.7105 
5.8321 
7.1843 
7.0000 

AIC 

331.158 
334.837 
336.387 
336.668 
329.354 
330.608 
332.155 
332.599 
323.852 
326.631 
327.786 
329.901 
323.570 
325.301 
325.820 
326.142 
324.916 
325.099 
325.259 
326.974 
326.144 

SBC 

333.674 
337.353 
338.903 
339.184 
333.129 
334.382 
335.929 
336.374 
328.884 
331.663 
332.819 
334.933 
329.861 
331. 592 
332.110 
332.432 
332.464 
332.647 
332.807 
334.522 
334.951 
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Regression -Untransfonned Data 

ANOVA and Parameter Estimates 

Model Summarf·b 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Square Square Estimate Watson 
1 November-December Inflows. 

MarCh-April Inflows, 
July-August Inflows, 

.799 .639 .524 424.9925 1.413 
May-June Inflows, 
January-February Inflows, d 

September-October Inflowi' 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, 
July-August Inflows, May-June Inflows, January-February Inflows, September-October Inflows 

d. All requested variables entered. 

ANOVIf 

Sum of Mean 
Model Squares df SQuare F Sig. 
1 Regression 6062166.35 6 1010361 5.594 .00:zt> 

Residual 3431754.07 19 180619 
Total 9493920.42 25 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant), November-December Inflows, March-April 
Inflows, July-August Inflows, May-June Inflows, January-February Inflows, 
September-October Inflows 
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CoefIIclen1S' 

Stand 
ardized 95% 

Unstandardlzed Coeffi Confidence CoUinearity 
Coefficients cients Interval for B Statistics 

Std. Lower Upper 
Model B Error Beta t Sia. Bound Bound Tolerance VIF 
1 (Constant) 989.172 281.43 3.515 .002 400.1 1578 

Jan-Feb 
-.266 .157 -.306 -1.691 .107 -.594 .063 .582 1.72 

Inflows 

March-April 
.681 .144 .990 4.744 .000 .381 .982 .437 2.29 

Inflows 

May-June 
-.185 .094 -.365 -1.969 .064 -.382 .012 .553 1.81 

Inflows 

July-Aug 
4.8E-02 .217 .042 .221 .828 -.407 .503 .539 1.86 

Inflows 

Sept-Oct 
-.495 .206 -.566 -2.408 .026 -.926 -.065 .344 2.91 

Inflows 

Nov-Dec 
.598 .133 .893 4.479 .000 .318 .877 .479 2.09 

Inflows 

a. Dependent Variable: CRAB 

Collinearity Diagnostics 

Parameter Standard T for HO: Variance 
Variable DF Estimate Error Parameter=O Prob > ITI Inflation 

INTERCEP 1 989.172 281.4255 3.515 0.0023 0.0000 

Jan-Feb Inflows 1 -0.2656 0.1571 -1. 691 0.1073 1.7184 

March-April Inflows 1 0.6812 0.1436 4.744 0.0001 2.2883 

May-June Inflows 1 -0.1852 0.0941 -1. 969 0.0637 1. 8095 

July-August Inflows 1 0.0480 0.2173 0.221 0.8275 1.8561 

Sept-Oct Inflows 1 -0.4953 0.2057 -2.408 0.0264 2.9074 

Nov-Dec Inflows 1 0.5975 0.1334 4.479 0.0003 2.0884 

# Eigenvalue Condition Jan-Feb March-April May-June July-Aug Sept-Oct Nov-Dec 

Index Inflows Inflows Inflows Inflows Inflows Inflows 
1 2.75491 1.00000 0.0449 0.0224 0.0252 0.0338 0.0305 0.0179 

2 1.18438 1.52514 0.0037 0.1088 0.1020 0.0006 0.0249 0.1584 

3 0.72926 1. 94362 0.0959 0.0012 0.2657 0.1593 0.0048 0.1979 

4 0.72003 1. 95605 0.0693 0.1641 0.1101 0.3511 0.0149 0.0000 

5 0.45798 2.45263 0.7005 0.0636 0.0429 0.0196 0.2438 0.0055 

6 0.15344 4.23727 0.0857 0.6399 0.4542 0.4355 0.6811 0.6204 
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Residuals Diagnostics 

~ Int'oZ2llation 

Residuals statisticsi' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
814.0202 2570.804 1699.58 492.4293 26 

Value 

Std. 
Predicted -1.798 1.769 .000 1.000 26 
Value 

Standard 
Error of 

129.9764 291.3629 216.0501 45.0383 26 
Predicted 
Value 

Adjusted 
Predicted 940.6474 2943.434 1736.24 538.0580 26 
Value 

Residual -592.9131 942.7524 -6.E-13 370.4999 26 
Std. 

-1.395 2.218 .000 .872 26 Residual 

Stud. 
-1.880 2.442 -.035 1.050 26 

Residual 

Deleted 
-1076.12 1142.900 -36.6583 544.2051 26 Residual 

Stud. 
Deleted -2.028 2.870 -.032 1.114 26 
Residual 

Mahal. 
1.377 10.789 5.769 2.701 26 

Distance 

Cook's 
.001 .411 .075 .107 26 Distance 

Centered 
Leverage .055 .432 .231 .108 26 
Value 

a. Dependent Variable: CRAB 
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Case Values for ResIduals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE SOR 
1962 814.02017 -502.72017 -817.07773 1128.37773 -1.79835 -1.18289 -1.50804 -1.56443 

1963 1169.22280 -191.72280 -234.48003 1211.98003 -1.07702 -.45112 -.49889 -.48880 

1964 1431.02827 -235.42827 -287.89365 1483.49365 -.54536 -.55396 -.61258 -.60222 

1965 1741.52353 76.37647 87.40872 1730.49128 .08518 .17971 .19225 .18731 

1966 1146.72013 211.07987 279.57389 1078.22611 -1.12272 .49667 .57180 .56120 

1967 1130.59352 -82.69352 -97.25097 1145.15097 -1.15547 -.19458 -.21101 -.20562 

1968 1623.24869 -80.64869 -92.77538 1635.37538 -.15501 -.18976 -.20353 -.19832 

1969 2298.61310 -592.91310 -1076.12281 2781.82281 1.21648 -1.39511 -1.87951 -2.02755 

1970 2267.21055 354.78945 514.34724 2107.65276 1.15271 .83481 1.00515 1.00544 

1971 1899.05182 261.74818 369.76962 1791.03038 .40508 .61589 .73203 .72277 

1972 1557.46686 312.63314 365.80593 1504.29407 -.28860 .73562 .79572 .78774 

1973 1690.50266 356.49734 511.38744 1535.61256 -.01844 .83883 1.00467 1.00493 

1974 2503.72380 -520.82380 -960.53420 2943.43420 1.63301 -1.22549 -1.66426 -1.75265 

1975 1820.23756 43.26244 68.67847 1794.82153 .24502 .10180 .12826 .12489 

1976 1495.37697 104.12303 114.86692 1484.63308 -.41469 .24500 .25733 .25090 

1977 2381.07316 -521.67316 -666.59047 2525.99047 1.38394 -1.22749 -1.38755 -1.42465 

1978 1873.23308 47.66692 62.95570 1857.94430 .35264 .11216 .12890 .12551 

1979 1605.00782 348.69218 456.71663 1496.98337 -.19205 .82047 .93899 .93592 

1980 1533.02410 216.07590 301.49720 1447.60280 -.33823 .50842 .60057 .59018 

1981 834.99953 -224.79953 -330.44738 940.64738 -1.75575 -.52895 -.64131 -.63107 

1982 1669.28923 -453.18923 -771.43436 1987.53436 -.06151 -1.06635 -1.39126 -1.42889 

1983 1676.91120 -269.31120 -508.14281 1915.74281 -.04604 -.63368 -.87044 -.86464 

1984 1189.29004 207.30996 288.93763 1107.66237 -1.03627 .48780 .57588 .56548 

1985 2422.77937 -254.87937 -328.33077 2496.23077 1.46863 -.59973 -.68068 -.67075 

1986 2570.80449 447.79551 653.11806 2365.48194 1.76924 1.05366 1.27249 1.29496 

1987 1844.14756 942.75244 1142.90000 1644.00000 .29358 2.21828 2.44243 2.87019 

PRE Predicted value of harvest 
RES Ordinary residual; observed harvest minus predicted harvest 
ORE Deleted residual; residual obtained when the model is fitted without that observation 

ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 

ZRE Z-score of the residual 
SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds """'2.8 = t18.D.01 = 2.552 
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Prediction Intervals for Crab Harvest 

YEAR CRAB LlCI UICI 
1962 311.30 -232.71947 1860.75981 
1963 977.50 201.99589 2136.44970 
1964 1195.60 463.84651 2398.21002 
1965 1817.90 797.53639 2685.51068 
1966 1357.80 154.20032 2139.23994 
1967 1047.90 176.81885 2084.36818 
1968 1542.60 677.37933 2569.11804 
1969 1705.70 1227.84864 3369.37756 

1970 2622.00 1249.02568 3285.39541 
1971 2160.80 887.91740 2910.18624 
1972 1870.10 605.49062 2509.44309 
1973 2047.00 675.17071 2705.83462 
1974 1982.90 1429.73183 3577.71577 

1975 1863.50 779.05397 2861.42115 
1976 1599.50 565.18732 2425.56662 

1977 1859.40 1399.61387 3362.53246 
1978 1920.90 881.56846 2864.89770 
1979 1953.70 615.87007 2594.14557 

1980 1749.10 525.34186 2540.70634 
1981 610.20 -186.86896 1856.86802 

1982 1216.10 612.09351 2726.48495 

1983 1407.60 598.42282 2755.39958 
1984 1396.60 181.92745 2196.65263 

1985 2167.90 1438.77951 3406.77922 

1986 3018.60 1551.00503 3590.60395 

1987 2786.90 879.88107 2808.41406 

CRAB Crab harvest 
LICI LOIIIIer limit for 99% prediction interval for crab harvest 
UICI Upper limit for 99% prediction interval for crab harvest 
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Outlier and Influential Point Detection 

Calcuillted Quantities 

YEAR MAH COO LEV 1 MAHA_py2 COOK_pyl 

1962 8.65681 .20315 .34827 .278 .019 

1963 3.59719 .00793 .14389 .825 .000 

1964 3.59443 .01195 .14378 .825 .000 

1965 2.19383 .00076 .08n5 .948 .000 

1966 5.16332 .01515 .20653 .640 .000 

1967 2.78070 .00112 .11123 .905 .000 

1968 2.30622 .00089 .09225 .941 .000 

1969 10.26417 .41128 .41057 .174 .117 

1970 6.79382 .06491 .27175 .451 .001 

1971 6.34175 .03159 .25367 .500 .000 

1972 2.67241 .01538 .10690 .914 .000 

1973 6.61051 .06265 .26442 .471 .001 

1974 10.48288 .33406 .41932 .163 .072 

1975 8.29028 .00138 .33161 .308 .000 

1976 1.37679 .00098 .05507 .986 .000 

19n 4.47348 .07640 .17894 .724 .001 

1978 5.10971 .00076 .20439 .647 .000 

1979 4.95156 .03902 .19806 .666 .000 

1980 6.12155 .02037 .24486 .526 .000 

1981 7.03125 .02761 .28125 .426 .000 

1982 9.35188 .19418 .37408 .228 .017 

1983 10.78868 .09599 .43155 .148 .002 

1984 6.10120 .01865 .24405 .528 .000 

1985 4.63125 .01907 .18525 .705 .000 

1986 6.89n8 .10606 .27591 .440 .003 

1987 3.41653 .18092 .13666 .844 .014 

MAH Mahalonobis distance 

COO Cook's distance 

LEY Leverage value 

MAHA_PY P-value associated with the Mahalanobis distance 

COOK_PY P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SOFFITS 

SOFB_O 

SOFB_1 

SOFB_2 

SOFB_3 

SOFB_4 

SOFB_5 

SOFB_6 

SOFFIT SDFB_O SOFB_1 SDFB_2 SDFB_3 

-1.23710 ·.13920 -.%763 .74562 -.08208 

-.23083 ·.21897 .02152 .10333 .02095 

-.28429 -.25526 .01144 .04828 .09151 

.07119 .05055 -.00217 -.00200 -.01602 

.31968 .03988 .13739 -.15641 .23080 

-.08627 -.04593 .00221 .04252 -.04993 

-.07690 -.02461 .01419 .00413 -.04226 

-1.83039 .52176 -.12249 -.77568 -.66687 

.67427 .12595 -.24516 .41710 -.07356 

.46431 .32108 -.33519 .10052 -.17554 

.32487 .24271 -.04658 -.09260 -.07891 

.66240 -.06153 -.03922 -.06845 .28168 

-1.61039 .68866 .01702 -.22484 -.12193 

.09573 -.03579 .07601 -.01629 .00293 

.08060 .01158 .01433 -.00934 .01174 

-.75088 -.16886 .32519 -.55373 .49302 

.07108 .01617 .03254 .02355 -.03755 

.52093 -.07799 .08728 .17749 -.23342 

.37108 -.08025 .07939 .09386 -.06199 

-.43263 -.15128 .02987 .32908 -.28371 

-1.19740 -.05033 .70405 .21485 -.37279 

-.81424 .16806 .12535 -.18654 .24472 

.35483 .06576 -.05200 -.04316 -.12205 

-.36008 -.01%3 .05099 -.15148 .21292 

.87687 -.28370 -.00%7 .15149 -.01337 

1.32247 -.27361 .01782 -.27203 .56823 

Standardized dffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the January-February inflows 

Standardized dfbeta for the March-April inflows 

Standardized dfbeta for the May-June inflows 

Standardized dfbeta for the July-August inflows 

Standardized dfbeta for the September-October inflows 

Standardized dfbeta for the November-December inflows 

76 

SOFB_4 SOFB_5 SOFB_6 

.38186 -.42420 .57883 

.06073 -.05935 .08199 

.06789 .00225 .04474 

-.02189 -.01600 .01006 

-.10692 -.01109 -.13827 

.01335 -.01253 .04736 

.01662 .00605 .01852 

.23062 .66857 -.01450 

-.12658 .02819 -.09586 

-.01997 .14018 .00824 

-.03636 -.01699 .05802 

-.30073 .50265 -.29295 

.48607 -.68148 -.39927 

-.01633 -.02873 .02602 

.03058 -.03931 .00009 

-.30279 .46958 -.44591 

-.00621 -.03218 .00362 

.29448 -.06031 -.08504 

.10927 .05718 -.15169 

.15417 -.33385 .25487 

-.49132 .00779 -.36941 

-.76223 .40573 -.26823 

.18664 .11955 -.08702 

.03472 .01229 -.20122 

-.05947 -.27538 .70509 

.12289 -.41803 .62536 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) I n for a large 

data set. The cutoff used here is 1. 
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Regression - Harvest and Logged Inflows 
(Box-Cox Transfonnation) 

78 

ANOVA and Parameter Estimates 

Model Surnmarf·b 

Std. Error 
Variables R Adjusted of the Durbin-

Model Entered Removed R Square R Square Estimate Watson 
1 In (November-December Inflows). 

In (March-Aprillnflows). 
In(July-August Inflows). .722 .521 .369 489.4289 1.454 
In(January -February Inflows). 
In(May -June Inflows). d 
In(September-October Inflows)c, 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant). In (November-December Inflows) • In (March-Aprillnflows). In 
(July-August Inflows). In (January -February Inflows). In (May -June Inflows). In (September-October 
Inflows) 

d. All requested variables entered. 

ANOV/It 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 4942647 6 823775 3.439 .018" 

Residual 4551273 19 239541 
Total 9493920 25 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant). Ln (November-December Inflows). Ln 
(March-April Inflows). Ln (July-August Inflows). Ln (January-February Inflows). 
L (May-June Inflows). Ln (September-October Inflows) 
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CoeffIcientS' 

Standar 
dized 

Unstandardized Coeffici COllinearity 
Coefficients ents Statistics 

Std. 
Model B Error Beta t Sig. Tolerance VIF 
1 (Constant) -3916 2085 -1.878 .076 

Ln (January-February 
-297 276.3 -.221 -1.075 .296 .599 1.670 Inflows) 

Ln (March-April 
917.4 271.3 .799 3.382 .003 .452 2.214 Inflows) 

Ln (May-June Inflows) -40.7 266.2 -.038 -.153 .880 .413 2.422 
Ln (July-August 

-347 279.9 -.347 -1.238 .231 .321 3.116 Inflows) 

Ln 
(September-October -145 270.7 -.148 -.534 .599 .331 3.024 
Inflows) 

Ln 
(November-December 644.9 243.5 .577 2.649 .016 .531 1.884 
Inflows) 

a. Dependent Variable: CRAB 

Collinearity Diagnostics 

Variable DF Parameter Standard T for HO: Prob > Variance 
Estimate Error Parameter=O ITI Inflation 

INTERCEP 1 -3915.89 2084.65 -1. 878 0.0758 0.0000 
Ln(Jan-Feb Inflows) 1 -296.99 276.34 -1.075 0.296 1.6698 
Ln(Mar-Apr Inflows) 1 917.45 271. 27 3.382 0.003 2.2137 
Ln(May-Jun Inflows) 1 -40.66 266.16 -0.153 0.880 2.4224 
Ln(Ju1-Aug Inflows) 1 -346.64 279.91 -1.238 0.231 3.1165 
Ln(Sept-Oct Inflows) 1 -144.64 270.73 -0.534 0.599 3.0236 
Ln(Nov-Dec Inflows) 1 644.90 243.48 2.649 0.016 1. 8835 

• Eigen Cond Ln(Jan-Feb Ln(Mar-Apr Ln(May-Jun Ln(Jul-Aug Ln(Sept_Oct Ln(Nov-De< 
value Index Inflows) Inflows) Inflows) Inflows) Inflows) Inflows) 

1 3.041 1. 0000 0.0351 0.0212 0.0236 0.0249 0.0214 0.0126 

2 1.233 1. 5704 0.0021 0.0888 0.0391 0.0000 0.0360 0.2162 

3 0.622 2.2106 0.3653 0.0822 0.2349 0.0694 0.0080 0.0028 

4 0.519 2.4196 0.4658 0.2052 0.0316 0.0061 0.1912 0.0102 

5 0.449 2.6017 0.0080 0.1240 0.1268 0.2466 0.0535 0.3718 

6 0.135 4.7543 0.1237 0.4786 0.5440 0.6530 0.6897 0.3865 
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Residuals Diagnostics 

Summary Information 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
876.4794 2516.776 1699.58 444.6413 26 Value 

Std. 
Predicted -1.851 1.838 .000 1.000 26 
Value 

Standard 
Error of 

174.7694 370.7955 250.6312 41.7464 26 Predicted 
Value 

Adjusted 
Predicted 835.3041 2750.170 1709.41 472.1406 26 
Value 

Residual -750.6632 982.6425 1.0E-12 426.6743 26 
Std. 

-1.534 2.008 .000 .872 26 Residual 

Stud. 
-1.826 2.186 -.009 1.018 26 Residual 

Deleted 
-1063.54 1164.410 -9.8329 586.2800 26 Residual 

Stud. 
Deleted -1.957 2.459 .005 1.072 26 
Residual 

Mahal. 
2.226 13.388 5.769 2.344 26 Distance 

Cook's 
.000 .329 .055 .078 26 Distance 

Centered 
Leverage .089 .536 .231 .094 26 
Value 

a·DependentVana~e:CRAB 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE 1 SDR 2 

1962 1061.9632 -750.6632 -1063.54144 1374.84144 -1.43400 -1.53375 -1.82562 -1.95682 

1963 876.4794 101.0206 142.19590 835.30410 -1.85116 .20640 .24488 .23873 

1964 1439.2082 -243.6028 -341.86437 1537.46437 -.58559 -.49773 -.58963 -.57923 

1965 1960.9971 -143.0971 -184.80432 2002.70432 .58793 -.29238 -.33226 -.32434 

1966 1405.9791 -48.1791 -62.38044 1420.16044 -.66031 -.09844 -.11199 -.10904 

1967 1150.3819 -102.4819 -127.22263 1175.12263 -1.23515 -.20939 -.23330 -.22740 

1968 1802.8458 -260.2458 -304.82364 1847.42364 .23224 -.53173 -.57548 -.56507 

1969 2154.9025 -449.2025 -654.18625 2359.88625 1.02402 -.91781 -1.10760 -1.11464 

1970 1991.7228 630.2772 1122.41931 1499.58069 .65703 1.28778 1.71852 1.82011 

1971 2183.1281 -22.3281 -52.40976 2213.20976 1.08750 -.04562 -.06989 -.06804 

1972 1190.8458 679.2542 873.05288 997.04712 -1.14415 1.38785 1.57343 1.64218 

1973 2118.9317 -71.9317 -90.70496 2137.70496 .94312 -.14697 -.16504 -.16075 

1974 2516.7758 -533.8758 -767.27036 2750.17036 1.83787 -1.09081 -1.30769 -1.33427 

1975 1859.1956 4.3044 5.47647 1858.02353 .35897 .00879 .00992 .00966 

1976 1488.9774 110.5226 126.67518 1472.82482 -.47365 .22582 .24176 .23567 

1977 2194.5869 -335.1869 -475.33774 2334.73774 1.11327 -.68485 -.81556 -.80808 

1978 1876.3332 44.5668 65.26146 1855.63654 .39752 .09106 .11019 .10729 

1979 1494.7782 458.9218 586.64884 1365.05116 -.46060 .93767 1.06196 1.06575 

1980 1453.1715 295.9285 408.98449 1340.11551 -.55418 .60464 .71082 .70124 

1981 1226.0034 -615.8034 -841.96317 1452.16317 -1.06508 -1.25821 -1.47122 -1.52125 

1982 1555.5598 -339.4598 -571.99744 1786.09744 -.32390 -.69358 -.90033 -.89563 

1983 1469.4600 -61.8600 -85.47853 1493.07853 -.51754 -.12639 -.14857 -.14470 

1984 1280.4631 116.1369 155.74791 1240.65209 -.94260 .23729 .27479 .26800 

1985 2343.6851 -175.7851 -230.11617 2398.01617 1.44859 -.35916 -.41094 -.40177 

1986 2288.4722 730.1278 945.55305 2073.04695 1.32442 1.49180 . 1.69767 1.79405 

1987 1804.2575 982.6425 1164.41023 1622.48977 .23542 2.00773 2.18555 2.45865 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z -score of the predicted value of harvest 
ZRE Z-score of the residual 

SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 

2 This is flagged if it exceeds ~2,a = t18,O.01 = 2,552 
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Prediction Intervals for Crab Harvest 

YEAR CRAB L1CI UICI 
1962 311.30 -530.96353 2654.88999 

1963 977.50 -713.60304 2466.56191 

1964 1195.60 -149.56027 3027.96590 

1965 1817.90 410.80067 3511.19346 

1966 1357.80 -145.30813 295726637 

1967 1047.90 -379.94718 2680.71099 

1968 1542.60 303.72842 3301.96316 

1969 1705.70 550.22990 3759.57507 

1970 2622.00 312.34927 3671.09635 

1971 2160.80 426.43498 3939.82121 

1972 1870.10 -357.00574 2738.69744 

1973 2047.00 580.61452 3657.24891 

1974 1982.90 917.70488 4115.84666 

1975 1863.50 316.39838 3401.99273 

1976 1599.50 2.15813 2975.79676 

1977 1859.40 601.25426 3787.91948 

1978 1920.90 269.36364 3483.30281 

1979 1953.70 -52.06150 3041.61793 

1980 1749.10 -128.79126 3035.13432 

1981 610.20 -351.10541 2803.11221 

1982 1216.10 -105.07083 3216.19039 

1983 1407.60 -112.42719 3051.34725 

1984 1396.60 -287.74276 2848.66891 

1985 2167.90 786.91355 3900.45663 

1986 3018.60 736.91895 3840.02546 

1987 2786.90 298.70530 3309.80969 

CRAB Crab harvest 
LICI Lower limit for 99% prediction interval for crab harvest 
UICI Upper limit for 99% prediction interval for crab harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEVI MAHA_pV2 COOK_PV 3 

1962 6.39309 .19845 .25572 .495 .018 

1963 6.27765 .00349 .25111 .508 .000 

1964 6.22417 .02003 .24897 .514 .000 

1965 4.68054 .00460 .18722 .699 .000 

1966 4.72368 .00053 .18895 .694 .000 

1967 3.90016 .00188 .15601 .791 .000 

1968 2.69450 .00810 .10778 .912 .000 

1969 6.87200 .07997 .27488 .442 .001 

1970 10.00010 .32943 .40000 .189 .069 

1971 13.38773 .00094 .S3551 .063 .000 

1972 4.58792 .10091 .18352 .710 .002 

1973 421272 .00102 .16851 .755 .000 

1974 6.64317 .10680 .26573 .467 .003 

1975 4.38873 .00000 .17555 .734 .000 

1976 2.22626 .00122 .08905 .946 .000 

1977 6.40958 .03973 .25638 .493 .000 

1978 6.96607 .00081 .27864 .432 .000 

1979 4.54799 .04554 .18192 .715 .000 

1980 5.94924 .02758 .23797 .546 .000 

1981 5.75371 .11356 .23015 .569 .003 

1982 9.20187 .07932 .36807 .238 .001 

1983 5.94619 .00120 .23785 .546 .000 

1984 5.39665 .00368 .21587 .612 .000 

1985 4.94103 .00746 .19764 .667 .000 

1986 4.73421 .12148 .18937 .692 .004 

1987 2.94103 .12623 .11764 .890 .005 

MAH Mahalonobis distance 

COO Cook's distance 

LEV Leverage value 

MAHA_PV P-value associated with the Mahalanobis distance 

COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are incondusive. 



YEAR 
1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 

SDFB_O 

SDFB_1 

SDFB_2 

SDFB_3 

SDFB_4 

SDFB_5 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 

-1.26333 -.04643 -.89488 .72084 .12104 

.15241 .12241 .01238 -.10165 .00619 

-.36787 -.23960 -.05026 .03945 .12509 

-.17510 -.03235 -.02437 .00930 -.03370 

-.05916 -.00124 -.01700 .01339 -.02675 

-.11173 -.05326 .01162 .04127 -.04567 

-.23387 -.02628 .07586 -.03743 -.09973 

-.75296 .21592 -.02529 -.31064 -.23126 

1.60834 .30242 -.18244 .17297 .56807 

-.07897 -.03400 .06497 -.03164 .02621 

.87716 .44211 .07377 -.54865 .02050 

-.08212 .03459 -.00410 -.00251 -.03482 

-.88220 .64057 -.11871 -.18669 -.15066 

.00504 -.00306 .00339 -.00084 .00051 

.09010 -.00278 -.00069 .00596 -.00941 

-.52252 .01069 .24368 -.39446 .31679 

.07311 .00319 .02673 .03328 -.04443 

.56663 -.04410 .08311 .14075 -.27906 

.43343 -.02923 .09946 .02684 -.05863 

-.92191 -.16432 -.00489 .68760 -.59897 

-.74128 -.04772 .47695 .13445 -.19214 

-.08941 .01584 .01453 -.01861 .03737 

.15651 .01757 -.00617 .00151 -.09005 

-.22336 .06748 -.00813 -.09599 .10196 

.97450 -.58736 .12299 .01482 .30498 

1.05744 -.44245 -.01821 -.18978 .41161 

Standardized dffits value 

Standardized dfbeIa for the intercept term 
Standardized dfbeIa for the January-February inflows 

Standardized dfbeta for the March-April inflows 
Standardized dfbeta for the May-June inflows 
Standardized dfbeta for the July-August inflows 

Standardized dfbeta for the September-October inflows 
Standardized dfbeta for the November-December inflows 

87 

SDFB_4 SDFB_5 SDFB_6 

.13224 -.49178 .48612 

-.02712 .04703 -.06923 

.07249 .03375 .03180 

.10426 .01791 -.03785 

.00168 .02263 .01010 

-.00996 .00232 .06144 

.01208 .06574 .01334 

.07421 .30163 -.01597 

-.86601 .87072 -.98521 

-.00863 -.01144 -.00941 

-.09746 .06327 .04590 

.04231 -.05412 .01774 

.34240 -.29063 -.30616 

-.00109 -.00049 .00185 

.05455 -.06101 .01783 

-.28711 .38436 -.32923 

.00844 -.03574 .00956 

.29314 .00360 -.17926 

.07449 .14872 -.26981 

.32792 -.65324 .44295 

-.24910 .04212 -.21763 

-.07876 .04882 -.02821 

.09730 .01600 -.02689 

.03698 -.01697 -.10658 

-.39342 .03216 .58539 

.05101 -.29420 .56693 

Items in bold are flagged if Isdflitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression - Harvest and Squared Root Inflows 
(Box-Cox Transfonnation) 

ANOYA and Parameter Estimates 

Model SummarY',b 

Std. 
Adjusted Error of 

Variables R R the Durbin-
Model Entered Removed R Square Square Estimate Watson 
1 SQRT (Sept-Oct Inflows), 

SQRT (May-June Inflows), 
SQRT (Jan-Feb Inflows), .769 .592 .463 451.629 
SQRT (Nov-Dec Inflows), 

SQRT (March-Aprilln:~1S)' 
SQRT (Jul-Aug Inflows' 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant), SQRT (September-October Inflows), SQRT (May-June 
Inflows), SQRT (January-February Inflows), SQRT (November-December Inflows),SQRT 
(March-April Inflows), SQRT (July-August Inflows) 

d. All requested variables entered. 

AHOVIt 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 5618521 6 936420 4.591 

Residual 3875400 19 203968 
Total 9493920 25 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant), SQRT (September-October Inflows), 
SQRT (May-June Inflows), SQRT (January-February Inflows), SQRT 
(November-December Inflows), SQRT (March-April Inflows), SQRT 
(July-August Inflows) 

.005D 

1.442 
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Stln:lar 
dized 

Unstsndardized CoefIicie 95% Confldenc:e CoIIinearity 
Caefficients nts Interval for B Statistics 

Std. l..cMe" Upper 
Model B Error Beta t Sic. Bound Bound ToIera1ce VlF 
1 (Constalt) 194.9 548.70 .355 .726 -953.5 1343.4 

SQRT (Jul-Aug Inflows) -5.939 16.276 -.083 -.365 .719 -40.006 28.127 .413 2.421 
SQRT (Jan-Feb Inflows) -20.53 13.666 -.291 -1.5 .150 -49.131 8.077 .572 1.747 
SQRT (March-April 

54.975 13.111 .941 4.19 .000 27.533 82.416 .426 2.347 
Inflows) 

SQRT (May-June 
-12.24 10.171 -.254 -1.2 .244 -33.524 9.053 .482 2.076 Inflows) 

SQRT (NoY-Oec Inflows) 43.782 11.911 .774 3.68 .002 18.851 68.712 .485 2.063 
SQRT (Sept-oct Inflows) -25.46 15.688 -.418 -1.6 .121 -58.299 7.373 .324 3.088 

Collinearity Diagnostics 

Variable D Estimate Error Parameter= Prob > Variance 
F 0 ITI Inflation 

INTERCEP 1 194.9154 548.7037 0.355 0.7263 0.0000000 
SQRT (Jan - Feb 1 -20.5269 13.6665 -1.502 0.1495 1.7467889 
Inflows) 
SQRT (March-April 1 54.9748 13.1110 4.193 0.0005 2.3466283 
Inflows) 
SQRT (May-June 1 -12.2356 10.1712 -1.203 0.2438 2.0760729 
Inflows) 
SQRT (July-August 1 -5.9393 16.2763 -0.365 0.7192 2.4214418 
Inflows) 
SQRT (Sept-October 1 -25.4628 15.6882 -1. 623 0.1211 3.0882503 
Inflows) 
SQRT (Nov - Dec 1 43.7817 11. 9113 3.676 0.0016 2.0633136 
Inflows) 

# Eigen Cond SQRT SQRT SQRT SQRT SQRT SQRT 
value Index (Jan-Feb (Mar-Apr (May-Jun (Jul-Aug (Sept-Oct (Nov-Dec 

Inflows) Inflows) Inflows) Inflows) Inflows) Inflows) 
1 2.922 1.0000 0.0388 0.0203 0.0243 0.0296 0.0243 0.0144 
2 1.205 1. 5571 0.0000 0.0973 0.0635 0.0001 0.0291 0.1840 
3 0.685 2.0651 0.1883 0.1006 0.2880 0.0753 0.0214 0.0233 
4 0.577 2.2499 0.0371 0.1097 0.0883 0.3329 0.0006 0.2031 
5 0.473 2.4844 0.6179 0.0741 0.0363 0.0156 0.2246 0.0254 
6 0.138 4.6073 0.1179 0.5980 0.4997 0.5464 0.7000 0.5497 
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Residuals Diagnostics 

Summery Information 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
892.1780 2543.935 1699.58 474.0684 26 

Value 

Std. 
Predicted -1.703 1.781 .000 1.000 26 
Value 

Standard 
Error of 

151.5117 294.4166 231.2297 38.7982 26 
Predicted 
Value 

Adjusted 
Predicted 1005.069 2880.392 1726.76 504.8395 26 
Value 

Residual 580.8781 953.6703 -6.E-13 393.7207 26 
Std. 

-1.286 2.112 .000 .872 26 Residual 

Stud. 
-1.601 2.318 -.025 1.031 26 Residual 

Deleted 
-902.2435 1148.765 -27.1781 554.6936 26 Residual 

Stud. 
Deleted -1.676 2.663 -.016 1.086 26 
Residual 

MahaL 
1.852 9.663 5.769 2.172 26 Distance 

Cook's 
.000 .217 .062 .076 26 Distance 

Centered 
Leverage .074 .387 .231 .087 26 
Value 

a. Dependent Variable: CRAB 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE 1 SOR 2 

1962 892.1781 -580.8780 -900.2616 1211.5616 -1.70314 -1.28619 -1.60120 -1.67564 

1963 998.7458 -21.2458 -27.5692 1005.0692 -1.47834 -.04704 -.05359 -.05216 

1964 1412.1501 -216.5501 -279.5305 1475.1305 -.60631 -.47949 -.54477 -.53443 

1965 1810.1047 7.7952 9.2273 1808.6726 .23314 .01726 .01878 .01828 

1966 1278.9278 78.8721 103.2593 1254.5406 -.88733 .17464 .19982 .19470 

1967 1122.4685 -74.5685 -90.0148 1137.9148 -1.21736 -.16511 -.18141 -.17672 

1968 1729.9540 -187.3540 -217.5858 1760.1858 .06407 -.41484 -.44706 -.43744 

1969 2264.9049 -559.2049 -902.2435 2607.9435 1.19250 -1.23820 -1.57277 -1.64140 

1970 2066.5496 555.4504 838.4407 1783.5592 .77408 1.22988 1.51104 1.56797 

1971 2065.4411 95.3588 163.0614 1997.7385 .77175 .21114 .27611 .26928 

1972 1382.4851 487.6148 589.8788 1280.2211 -.66888 1.07968 1.18751 1.20128 

1973 1915.5622 131.4377 177.2699 1869.7300 .45559 .29103 .33798 .32996 

1974 2543.9350 -561.0350 -897.4922 2880.3922 1.78108 -1.24225 -1.57119 -1.63950 

1975 1828.7678 34.7321 48.8142 1814.6857 .27251 .07690 .09117 .08876 

1976 1515.7185 83.7814 94.4065 1505.0934 -.38784 .18551 .19692 .19187 

1977 2384.6877 -525.2877 -724.5286 2583.9286 1.44516 -1.16310 -1.36598 -1.40007 

1978 1912.3206 8.5793 12.0127 1908.8873 .44875 .01900 .02248 .02188 

1979 1544.3445 409.3554 535.3197 1418.3802 -.32746 .90640 1.03651 1.03866 

1980 1457.8233 291.2766 405.5922 1343.5077 -.50996 .64495 .76106 .75231 

1981 967.5510 -357.3510 -524.4970 1134.6970 -1.54414 -.79125 -.95860 -.95645 

1982 1623.8032 -407.7032 -709.0162 1925.1162 -.15985 -.90274 -1.19047 -1.20451 

1983 1588.5390 -180.9390 -295.9102 1703.5102 -.23423 -.40064 -.51235 -.50216 

1984 1241.3087 155.2912 213.2867 1183.3132 -.96668 .34385 .40297 .39391 

1985 2411.3875 -243.4875 -318.6192 2486.5192 1.50149 -.53913 -.61673 -.60638 

1986 2396.2105 622.3894 841.3031 2177.2968 1.46947 1.37810 1.60223 1.67689 

1987 1833.2296 953.6703 1148.7650 1638.1350 .28192 2.11163 2.31757 2.66342 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z -score of the residual 

SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 

2 This is flagged if it exceeds \n.p.2.a = tlS.0.01 = 2.552 
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Prediction Intervals for Crab Harvest 

YEAR CRAB LICI UICI 

1962 311.30 -611.73170 2396.08782 

1%3 977.50 -433.87112 2431.36275 

1964 1195.60 -18.09996 2842.40028 

1965 1817.90 421.3n19 3198.83227 

1966 1357.80 -157.65016 2715.50578 

1967 1047.90 -276.08310 2521.02027 

1968 1542.60 351.03037 3108.8n64 

1969 1705.70 746.94131 3782.86859 

1970 2622.00 572.24374 3560.85547 

1971 2160.80 528.35824 3602.52614 

1972 1870.10 -17.12100 2782.09128 

1973 2047.00 466.04384 3365.08070 

1974 1982.90 1028.89994 4058.97025 

1975 1863.50 362.11022 3295.42546 

1976 1599.50 152.86764 2878.56947 

1977 1859.40 925.72nO 3843.64787 

1978 1920.90 447.18365 3377.45n3 

1979 1953.70 108.27066 2980.41843 

1980 1749.10 -5.05339 2920.70006 

1981 610.20 -516.19264 2451.29469 

1982 1216.10 81.41841 3166.18813 

1983 1407.60 66.00274 3111.07532 

1984 1396.60 -215.88n1 2698.50517 

1985 2167.90 975.02463 3847.75048 

1986 3018.60 945.73479 3846.68630 

1987 2786.90 435.73311 3230.72626 

CRAB Crab harvest 

L1CI Lower limit for 99% prediction interval for crab harvest 

UICI Upper limit for 99% prediction interval for crab harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEV 1 MAHA_PV2 COOK_PV 3 

1962 7.90765 .20138 .31631 .341 .019 

1963 4.77262 .00012 .19090 .688 .000 
1964 4.67116 .01233 .18685 .700 .000 

1965 2.91834 .00001 .11673 .892 .000 

1966 4.94281 .00176 .19771 .667 .000 

1967 3.32839 .00097 .13314 .853 .000 

1968 2.51201 .00461 .10048 .926 .000 

1969 8.54362 .21677 .34174 .287 .023 

1970 7.47646 .16618 .29906 .381 .011 

1971 9.41839 .00773 .37674 .224 .000 

1972 3.37257 .04225 .13490 .849 .000 

1973 5.50208 .00569 .22008 .599 .000 

1974 8.41061 .21149 .33642 .298 .022 

1975 6.25054 .00048 .25002 .511 .000 

1976 1.85211 .00070 .07408 .968 .000 

1977 5.91330 .10111 .23653 .550 .002 

1978 6.18378 .00003 .24735 .518 .000 

1979 4.92113 .04723 .19685 .670 .000 

1980 6.08467 .03247 .24339 .530 .000 

1981 7.00543 .06140 .28022 .428 .000 

1982 9.66279 .14963 .38651 .209 .008 

1983 8.75181 .02383 .35007 .271 .000 

1984 5.83629 .00866 .23345 .559 .000 

1985 4.93356 .01677 .19734 .668 .000 

1986 5.54366 .12899 .22175 .594 .005 

1987 3.28421 .15697 .13137 .858 .009 

MAH Mahalonobis distance 
COO Cook's distance 

~ "" LEV Leverage value 
MAHA_PV P-value associated with the Mahalanobis distance 
COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO). where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 
SDFB_O 
SDFB_1 

SDFB_2 
SDFB_3 
SDFB_4 
SDFB_5 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 

-1.2425 -.11165 .31016 -.93852 .76860 -.03631 

-.0284 -.02536 .00715 -.00040 .01627 -.00024 

-.2882 -.22962 .06312 -.01785 .04618 .09197 

.0078 .00391 -.00326 .00055 -.00032 -.00044 

.1082 .01035 -.02459 .04407 -.04222 .06736 

-.0804 -.04073 .00463 .00326 .03575 -.04252 

-.1757 -.04042 .02349 .04372 -.01074 -.08609 

-1.2855 .35979 .14878 -.06559 -.54175 -.42037 

1.1191 .24106 -.43467 -.29775 .39214 .17177 

.2269 .12088 .00922 -.17733 .07266 -.08038 

.5501 .34667 -.06647 -.00997 -.24669 -.05691 

.1948 -.04159 -.09668 -.00207 -.01079 .08499 

-1.2696 .72934 .43792 -.07469 -.22741 -.15112 

.0565 -.02661 -.01068 .04203 -.01040 .00333 

.0683 .00043 .03542 .00616 .00011 .00026 

-.8622 -.02671 -.44004 .39682 -.66515 .55707 

.0138 .00146 .00025 .00580 .00535 -.00781 

.5761 -.09381 .31731 .07650 .17351 -.27249 

.4713 -.07848 .10661 .09685 .06816 -.06503 

-.6541 -.19959 .24959 .01025 .49770 -.43771 

-1.0355 -.04178 -.39811 .64776 .15526 -.27008 

-.4002 .09588 -.36843 .07015 -.10003 .15344 

.2407 .02531 .13738 -.02483 -.01150 -.10976 

-.3368 .04858 .04118 .02260 -.14431 .17794 

~ -.45216 -.22446 .05599 .09199 .13572 

1.20466 -.37520 .10630 -.00127 -.21208 .46860 

Standardized dffits value 
Standardized dfbeta for the intercept term 

Standardized dfbeta for the squared root January-February inflows 
Standardized dfbeta for the squared root March-April inflows 

Standardized dfbeta for the squared root May-June inflows 
Standardized dfbeta for the squared root July-August inflows 

Standardized dfbeta for the squared root September-October inflows 
Standardized dfbeta for the squared root November-December inflows 

98 

SDFB_5 SDFB_6 

.55771 -.48991 

.01213 -.00874 

.03839 .01459 

.00145 -.00165 

-.03576 -.01796 

.04477 -.00706 

.02615 .02986 

-.03027 .48499 

-.45857 .36312 

.01747 .05296 

.06490 .00419 

-.06955 .14039 

-.37123 -.45857 

.01752 -.01176 

.00870 -.04118 

-.55386 .60240 

.00150 -.00662 

-.12716 -.03891 

-.24381 .12057 

.36956 -.49679 

-.31667 .03581 

-.13834 .21924 

-.04815 .05091 

-.17657 -.00150 

.69792 -.15609 

.61209 -.37598 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2~(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression - Harvest and Logged and Squared Root Inflows 
(Box-Cox Transfonnation) 

ANOVA and Parameter Estimates 

Model Summarf,b 

Std. 
Adjusted Error of 

Variables R R the Durbin-
Model Entered Removed R Square Square Estimate Watson 
1 Ln (Nov - Dec Inflows), 

SORT (March-April Inflows), 
Ln(Jul - Aug Inflows), .734 .539 .393 480.090 1.399 
SORT(Jan - Feb Inflows), 

SORT (March-Jun In~fJNS)' 
Ln (Sept - Oct Inflows 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant). Ln (November - December Inflows). SORT (March-April 
Inflows). Ln(July - August Inflows). SORT( January - February Inflows). SORT (March-June 
Inflows). Ln (September - October Inflows) 

d. All requested variables entered. 

ANOV/lt 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 5114678 6 852446 3.698 .013D 

Residual 4379242 19 230486 
Total 9493920 25 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant). Ln (November-December Inflows). 
SORT (March-April Inflows). Ln (July-August Inflows). SORT 
(January-February Inflows). SORT (May-June Inflows. Ln (September-October 
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Coefficientii' 

Standar 
dized 

Unstandardized Coeffici 95% Confidence CoUinearity 
Coefficients enlS Interval for B Statistics 

Std. L~ Upper 
Model B Error Beta t Sig. Bound Bound Tolerance V1F 
1 (l;oostant) -1614.14 1625.9 -.993 .333 -5017.20 1788.923 

SORT (Jan-Feb 
-19.339 14.690 -.274 -1.317 .204 -50.085 11.407 .560 1.786 Inflows) 

SORT (March-April 
51.443 14.142 .881 3.638 .002 21.644 81.042 .414 2.416 Inflows) 

SORT (May-June 
-6.631 11.512 -.138 -.576 .571 -30.726 17.464 .425 2.354 Inflows) 

Ln(Ju~Auglnflows) -221.765 274.740 -.222 -.807 .430 -796.803 353.272 .320 3.120 
Ln (Sept-Oct Inflows) -238.754 277.059 -.244 -.862 .400 -818.644 341.137 .304 3.291 
Ln (NOY-Dec Inflows) 751.404 250.508 .673 3.000 .007 227.084 1275.724 .483 2.072 

a. Dependent Variable: CRAB 

Collinearity Diagnostics 

Parameter Standard T for HO: Variance 
Variable D Estimate Error Parameter Prob > Inflation 

F =0 ITI 
INTERCEP 1 -1614.1376 1625.9062 -0.993 0.3333 0.0000000 
SQRT (Jan-Feb 1 -19.339280 14.6897 -1. 317 0.2037 1.7859554 
Inflows) 
SQRT (March-April 1 51.442922 14.14187 3.638 0.0018 2.4160531 
Inflows) 
SQRT (May-June 1 -6.630983 11.51226 -0.576 0.5714 2.3536440 
Inflows) 
LN (Jul-Aug 1 -221.76529 274.73994 -0.807 0.4296 3.1204102 

Inflows) 
Ln (Sept-Oct 1 -238.75372 277.05870 -0.862 0.3996 3.2910524 
Inflows) 
Ln (Nov-Dec 1 751.403882 250.50846 3.000 0.0074 2.0722691 

Inflows) 

# Eigen Cond SQRT SQRT SQRT Ln Ln Ln 
value Index (Jan-Feb (Mar-Apr (May-Jun (Jul-Aug (Sept-Oct (Nov -Dec 

Inflows) Inflows) Inflows) Inflows) Inflows Inflows) 
1 2.965 1. 0000 0.0359 0.0184 0.0216 0.0257 0.0217 0.0125 

2 1.275 1. 5248 0.0000 0.0905 0.0490 0.0000 0.0260 0.1760 

3 0.687 2.0772 0.2252 0.0835 0.2617 0.0465 0.0158 0.0184 

4 0.488 2.4651 0.5338 0.1925 0.0020 0.0343 0.1520 0.0094 

5 0.464 2.5289 0.0393 0.0529 0.1079 0.2547 0.0766 0.3176 

6 0.121 4.9476 0.1657 0.5622 0.5578 0.6387 0.7079 0.4661 



Residuals Diagnostics 

Summaty InfomultJon 

Predicted 
Value 

Std. 
Predicted 
Value 

Standard 
Error of 
Predicted 
Value 

Adjusted 
Predicted 
Value 

Residual 

Std. 
Residual 

Stud. 
Residual 

Deleted 
Residual 

Stud. 
Deleted 
Residual 

Mahal. 
Distance 

Cook's 
Distance 

Centered 
Leverage 
Value 

Minimum 

959.3063 

-1.637 

172.4314 

1010.363 

-648.0062 

-1.350 

-1.672 

-994.1964 

-1.762 

2.263 

.000 

.091 

ResIduals StatIstIcS' 

Maximum Mean 

2580.904 1699.58 

1.948 .000 

315.0494 246.1914 

2866.474 1721.37 

1014.378 1.3E-12 

2.113 .000 

2.308 -.020 

1210.875 -21.7927 

2.649 -.006 

9.804 5.769 

.301 .061 

.392 .231 

a. Dependent Variable: CRAB 
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Std. 
Deviation N 

452.3131 26 

1.000 26 

38.7503 26 

485.9429 26 

418.5328 26 

.872 26 

1.029 26 

588.5165 26 

1.090 26 

2.081 26 

.083 26 

.083 26 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE AOJ ZPR ZRE SRE 1 SOR 2 

1962 959.3063 -648.0063 -994.19642 t305.49642 -1.63664 -1.34976 -1.67187 -1.76204 

1963 1002.5573 -25.0573 -32.86336 1010.36336 -1.54102 -.05219 -.05977 -.05818 

1964 1455.3214 -259.7214 -351.22103 1546.82103 -.54002 -.54098 -.62910 -.61880 

1965 1907.9915 -90.0915 -115.11355 1933.01355 .46077 -.18766 -.21212 -.20671 

1966 1294.7154 63.0846 83.53756 1274.26244 -.89510 .13140 .15121 .14727 

1967 1055.6596 -7.7596 -9.69899 1057.59899 -1.42362 -.01616 -.01807 -.01759 

1968 1739.0131 -196.4131 -227.39974 1769.99974 .08718 -.40912 -.44021 -.43067 

1969 2262.9732 -557.2732 -899.80989 2605.50989 1.24558 -1.16077 -1.47498 -1.52564 

1970 2007.5122 614.4878 1068.36147 1553.63853 .68079 1.27994 1.68769 1.78164 

1971 2094.8634 65.9366 115.80787 2044.99213 .87391 .13734 .18202 .17732 

1972 1380.0368 490.0632 592.06252 1278.03748 -.70647 1.02077 1.12199 1.13014 

1973 2136.5306 -89.5306 -114.42784 2161.42784 .96603 -.18649 -.21083 -.20545 

1974 2580.9042 -598.0042 -883.57436 2866.47436 1.94848 -1.24561 -1.51409 -1.57156 

1975 1750.1119 113.3681 155.96656 1707.53344 .11172 .23618 .27700 .27016 

1976 1476.3292 123.1708 141.41296 1458.08704 -.49358 .25656 .27490 .26810 

1977 2286.5802 -427.1802 -654.18942 2513.58942 1.29777 -.88979 -1.10112 -1.10768 

1978 1848.8232 72.0768 102.07025 1818.82975 .32995 .15013 .17866 .17404 

1979 1540.6168 413.0832 535.51768 1418.18232 -.35145 .86043 .97966 .97858 

1980 1499.7479 249.3521 347.58927 1401.51073 -.44180 .51939 .61322 .60286 

1981 1132.4256 -522.2256 -743.92298 1354.12298 -1.25390 -1.08777 -1.29829 -1.32374 

1982 1582.7008 -366.6008 -614.77465 1830.87465 -.25840 -.76381 -.98885 -.98825 

1983 1522.3783 -114.7783 -158.99588 1566.59588 -.39177 -.23908 -.28138 -.27445 

1984 1291.9069 104.6931 141.12780 1255.47220 -.90131 .21807 .25319 .24685 

1985 2361.0944 -193.1944 -251.30748 2419.20748 1.46251 -.40241 -.45896 -.44922 

1986 2246.4784 772.1216 990.55548 2028.04452 1.20911 1.60829 1.82163 1.95164 

1987 1772.5217 1014.3783 1210.87517 1576.02483 .16126 2.11289 2.30848 2.64889 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is frtted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 
SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 

2 This is flagged if It exceeds l".p.2.8 = t1B,O.01 = 2.552 
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Prediction Intervals for Crab Harvest 

YEAR CRAB LlCI UICI 

1962 311.30 -635.50601 2554.11851 

1963 9n.50 -525.39116 2530.50573 

1964 1195.60 -86.75285 2997.39560 

1965 1817.90 392.54107 3423.44183 

1966 1357.80 -237.73545 2827.16618 

1967 1047.90 -448.91310 2560.23234 

1968 1542.60 274.91409 3203.11212 

1969 1705.70 649.07324 3876.87324 

1970 2622.00 368.00854 3647.01584 

1971 2160.80 452.02267 3737.70405 

1972 1870.10 -107.08289 2867.15644 

1973 2047.00 620.94864 3652.11256 

1974 1982.90 1000.954n 4160.85357 

1975 1863.50 200.42359 3299.80016 

1976 1599.50 16.91872 2935.73972 

19n 1859.40 692.47934 3880.68099 

1978 1920.90 286.49330 3411.15307 

1979 1953.70 18.17437 3063.05921 

1980 1749.10 -55.78913 3055.28491 

1981 610.20 -432.41401 2697.26527 

1982 1216.10 -44.58963 3209.99131 

1983 1407.60 -30.41619 3075.17271 

1984 1396.60 -248.728n 2832.54253 

1985 2167.90 837.03290 3885.15592 

1986 3018.60 729.07006 3763.88669 

1987 2786.90 291.75922 3253.28416 

CRAB Crab harvest 
LlCI LOWlIer limit for 99% prediction interval for crab harvest 
UICI Upper limit for 99% prediction interval for crab harvest 
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Outlier and Influential Point Detection 

calculated Quantities 

YEAR MAH COO LEV' MAHA_PV2 COOK_PV 3 

1962 7.74374 .21333 .30975 .356 .022 

1963 4.97674 .00016 .19907 .663 .000 

1964 5.55143 .01992 .22206 .593 .000 

1965 4.47268 .00179 .17891 .724 .000 

1966 5.15934 .00106 .20637 .641 .000 

1967 4.03735 .00001 .16149 .775 .000 

1968 2.44509 .00437 .09780 .931 .000 

1969 8.55538 .19104 .34222 .286 .016 

1970 9.65925 .30055 .38637 .209 .055 

1971 9.80440 .00358 .39218 .200 .000 

1972 3.34541 .03743 .13382 .851 .000 

1973 4.47797 .00177 .17912 .723 .000 

1974 7.11843 .15639 .28474 .417 .009 

1975 5.86339 .00412 .23454 .556 .000 

1976 2.26344 .00160 .09054 .944 .000 

1977 7.71367 .09205 .30855 .359 .002 

1978 6.38473 .00190 .25539 .496 .000 
1979 4.75417 .04064 .19017 .690 .000 
1980 6.10407 .02116 .24416 .528 .000 
1981 6.48874 .10222 .25955 .484 .002 

1982 9.13053 .09456 .36522 .243 .002 

1983 5.99110 .00436 .23964 .541 .000 
1984 5.49266 .00319 .21971 .600 .000 

1985 4.81953 .00905 .19278 .682 .000 
1986 4.55137 .13411 .18205 .715 .006 

1987 3.09538 .14747 .12382 .876 .008 

MAH Mahalonobis distance 

COO Cook's distance 

LEV Leverage value 

MAHA_PV P-value associated with the Mahalanobis distance 

COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH). where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO). where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 
SDFB_O 
SDFB_1 

SDFB_2 
SDFB_3 

SDFB_4 
SDFB_5 
SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 

-1.28791 -.26016 -.95442 .78557 -.00166 .23576 

-.03248 -.01976 -.00126 .01893 -.00058 .00705 

-.36729 -.23913 -.05071 .06566 .06594 .11908 

-.10894 -.05093 -.01415 .00574 -.01209 .05902 

.08385 .04346 .03036 -.02682 .04198 -.00595 

-.00879 -.00502 .00042 .00377 -.00344 -.00069 

-.17106 -.06032 .05074 -.01803 -.06920 .00325 

-1.19611 -.25606 -.02448 -.51658 -.35930 .09279 

1.53120 .73093 -.25265 .26024 .39404 -.70460 

.15421 -.01855 -.11947 .05092 -.05375 .00873 

.51559 .07903 -.02405 -.21540 -.06158 -.03113 

-.10834 .01266 -.00031 -.00553 -.04688 .05274 

-1.08601 .52629 -.13255 -.27959 -.16676 .38331 

.16555 -.01873 .12566 -.04062 .02282 -.04116 

.10318 -.00946 -.00241 .00687 -.01534 .06543 

-.80748 .31234 .41463 -.62100 .54903 -.48873 

.11227 .03049 .04088 .04490 -.06384 .01189 

.53276 -.10290 .06190 .14796 -.27066 .28081 

.37840 .01943 .08748 .03696 -.05164 .06440 

-.86249 -.16411 -.00548 .64799 -.56163 .31930 

-.81310 .34852 .50337 .13573 -.21102 -.25317 

-.17035 .09664 .03435 -.03968 .07233 -.15056 

.14562 -.05399 -.01704 -.00033 -.07963 .08822 

-.24638 .10334 .01921 -.10730 .11676 .02906 

1.03805 -.39610 .11830 -.00061 .30816 -.39019 

1.16585 -.39337 -.01577 -.24491 .49151 .03320 

Standardized dffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the squared root January-February inflows 

Standardized dfbeta for the squared root March-April inflows 

Standardized dfbeta for the squared root May-June inflows 

Standardized dfbeta for the squared root July-August inflows 

Standardized dfbeta for the squared root September-October inflows 

Standardized dfbeta for the squared root November-December inflows 

109 

SDFB_5 SDFB_6 

-.49385 .55703 

-.01006 .01507 

.01232 .04961 

.01277 -.02301 

-.02484 -.01968 

-.00039 .00514 

.04191 .01266 

.46930 -.09121 

.75490 -.83857 

.03406 .01433 

-.00856 .07831 

-.06732 .02031 

-.28353 -.39556 

-.01262 .03927 

-.06809 .02040 

.59404 -.53501 

-.05776 .01541 

-.02689 -.13494 

.10776 -.21324 

-.63843 .44931 

.00232 -.21757 

.09281 -.05698 

.01552 -.02338 

-.00973 -.12544 

.03841 .59914 

-.24990 .54327 

Items in bold are flagged if Isdflitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression - Logged Harvest and and Inflows 
(Box-Cox Transfonnation) 

ANOVA and Parameter Estimates 

Model summarf,b 

Std. Error 
Variables R Adjusted of the Durbin-

Model Entered Removed R Square R Square Estimate Watson 
1 Ln (Nov-Dec Inflows), 

Ln(Mar-Apr Inflows), 
Ln(Jul-Aug Inflows), 

.712 .506 .351 .3832 1.687 
Ln(Jan-Feb Inflows), 
Ln(May-Jun Inflow:r.d 
Ln(Sept-Oct Inflows . 

a. Dependent Variable: Ln (Crab Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), Ln (Nov-Dec Inflows), Ln(Mar-Apr Inflows), 
Ln(Jul-Aug Inflows), Ln(Jan-Feb Inflows), Ln(May-Jun Inflows), Ln(Sept-Oct Inflows) 

d. All requested variables entered. 

AHtOVIf 

Sum of Mean 
Model .~uares elf _Sguare F Sig. 
1 Regression 2.863 6 .477 3.250 

Residual 2.790 19 .147 
Total 5.653 25 

a. Dependent Variable: Ln (Crab Harvest) 

b. Independent Variables: (Constant), Ln (Nov-Dec Inflows), Ln(Mar-Apr 
Inflows), Ln(Jul-Aug Inflows), Ln(Jan-Feb Inflows), Ln(May-Jun Inflows), 
Ln(Sept-Oct Inflows) 

.023D 
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Coefficients" 

Standar 
dized 

Unslandardized Coefficie 95% Confidence Coilinearily 
Coefficients nts Inlerval for B Statistics 

L~ Upper 
Model B SId. Error Bela I Sig. Bound Bound Tolerance VlF 
1 ~stanl) 3.797 1.632 2.327 .031 .381 7.214 

Ln (Jan-Feb 
-.351 .216 -.338 -1.625 .121 -.804 .101 .599 1.670 Inflows) 

Ln (Mar-Apr 
.802 .212 .905 3.n4 .001 .357 1.246 .452 2.214 Inflows) 

Ln (May-Jun 
-.111 .208 -.134 -.535 .599 -.548 .325 .413 2.422 Inflows) 

Ln (Jul-Aug 
-9.5E-02 .219 -.124 -.435 .668 -.554 .363 .321 3.116 Inflows) 

Ln (Sept-Oct 
-.289 .212 -.382 -1.363 .189 -.733 .155 .331 3.024 Inflows) 

Ln (Nov-Dec 
.515 .191 .597 2.701 .014 .116 .914 .531 1.884 Inflows) 

a. Dependent Variable: Ln (Crab Harvesl) 

Collinearity Diagnostics 

Variable ·D Parameter Standard T for HO: Prob > ITI Variance 
F Estimate Error Parameter=O Inflation 

INTERCEP 1 3.797449 1. 63211449 2.327 0.0312 0.00000000 

Ln (Jan-Feb 1 -0.351491 0.21635321 -1. 625 0.1207 1. 66979200 
Inflows) 
Ln (Mar-Apr 1 0.801611 0.21238374 3.774 0.0013 2.21370179 
Inflows) 
Ln (May-Jun 1 -0.111487 0.20838358 -0.535 0.5989 2.42244187 
Inflows) 
Ln (Jul-Aug 1 -0.095407 0.21914565 -0.435 0.6682 3.11648023 
Inflows) 
Ln Sept-Oct 1 -0.288886 0.21196036 -1.363 0.1888 3.02364711 
Inflows) 
Ln (Nov-Dec 1 0.514804 0.19062145 2.701 0.0142 1.88354265 
Inflows) 

# Eigen Condition Ln Ln Ln Ln Ln Ln 

value Index (Jan-Feb (Mar-Apr (May-Jun (Jul-Aug (Sept-Oct (Nov-Dec 

Inflows Inflows Inflows) Inflows Inflows Inflows) 

1 3.04119 1.00000 0.0351 0.0212 0.0236 0.0249 0.0214 0.0126 

2 1. 23316 1.57041 0.0021 0.0888 0.0391 0.0000 0.0360 0.2162 

3 0.62231 2.21064 0.3653 0.0822 0.2349 0.0694 0.0080 0.0028 

4 0.51948 2.41956 0.4658 0.2052 0.0316 0.0061 0.1912 0.0102 

5 0.44931 2.60166 0.0080 0.1240 0.1268 0.2466 0.0535 0.3718 

6 0.13455 4.75427 0.1237 0.4786 0.5440 0.6530 0.6897 0.3865 
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Residuals Diagnostics 

Summary Infonnlltion 

Residuals StatIstics" 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
6.7102 7.8853 7.3517 .3384 26 Value 

Std. 
Predicted -1.896 1.577 .000 1.000 26 
Value 
Standard 
Error of 

.1368 .2903 .1962 3.27E-02 26 Predicted 
Value 
Adjusted 
Predicted 6.6390 8.0346 7.3653 .3658 26 
Value 
Residual -.9924 .6021 -1.E-16 .3341 26 
Std. 

-2.590 1.571 .000 .872 26 Residual 
Stud. 

-3.083 1.781 -.015 1.024 26 Residual 

Deleted 
-1.4061 .7739 -1.E-02 .4632 26 Residual 

Stud. 
Deleted -4.244 1.900 -.054 1.189 26 
Residual 

Mahal. 
2.226 13.388 5.769 2.344 26 Distance 

Cook's 
.000 .566 .057 .112 26 Distance 

Centered 
Leverage .089 .536 .231 .094 26 
Value 

a. Dependent Variable: Ln (Crab Harvest) 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE 1 SOR 2 

1962 6.73319 -.99244 -1.40609 7.14684 -1.82782 -2.58997 -3.08283 -4.24436 

1963 6.71024 .17476 .24600 6.63900 -1.89566 .45608 .54110 .53078 

1964 7.17931 -.09290 -.13038 7.21678 -.50951 -.24245 -.28721 -.28016 

1965 7.52738 -.02195 -.02834 7.53378 .51910 -.05728 -.06509 -.06336 

1966 7.20116 .01246 .01613 7.19749 -.44493 .03252 .03700 .03601 

1967 7.01906 -.06452 -.08010 7.03464 -.98304 -.16838 -.18761 -.18277 

1968 7.51632 -.17510 -.20509 7.54632 .48641 -.45896 -.49455 -.48449 

1969 7.79380 -.35207 -.51273 7.95446 1.30639 -.91880 -1.10880 -1.11593 

1970 7.54222 .32948 .58674 7.28495 .56293 .85984 1.14744 1.15766 

1971 7.80273 -.12450 -.29223 7.97046 1.33278 -.32490 -.49777 -.48769 

1972 6.93167 .60208 .77385 6.75989 -1.24129 1.57124 1.78134 1.89971 

1973 7.54813 .07600 .09584 7.52829 .58040 .19834 .22273 .21707 

1974 7.80844 -.21613 -.31061 7.90293 1.34966 -.56403 -.67617 -.66620 

1975 7.36407 .16614 .21138 7.31883 .03649 .43358 .48906 .47904 

1976 7.28547 .09197 .10541 7.27203 -.19577 .24002 .25696 .25054 

1977 7.88525 -.35724 -.50662 8.03463 1.57664 -.93230 -1.11023 -1.11748 

1978 7.55197 .00858 .01256 7.54799 .59175 .02239 .02709 .02637 

1979 7.22484 .35264 .45233 7.12515 -.37496 .92030 1.04228 1.04479 

1980 7.14682 .32003 .44230 7.02456 -.60549 .83519 .98185 .98087 

1981 6.88364 -.46985 -.64241 7.05620 -1.38323 -1.22618 -1.43377 -1.47776 

1982 7.29997 -.19657 -.33122 7.43462 -.15293 -.51298 -.66589 -.65583 

1983 7.28580 -.03816 -.04996 7.29961 -.19481 -.09436 -.11093 -.10800 

1984 7.04286 .19894 .26679 6.97501 -.91272 .51917 .60122 .59083 

1985 7.75517 -.07366 -.09642 7.m94 1.19224 -.19223 -.21994 -.21434 

1986 7.68789 .32466 .42045 7.59210 .99341 .84727 .96420 .96232 

1987 7.41735 .51533 .61066 7.32202 .19394 1.34487 1.46399 1.51282 

PRE Predicted value of harvest 

RES Ordinary residual of harvest; observed minus predicted 

ORE Deleted residual; residual obtained when the model is fitted without that observation 

ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 

ZRE Z-score of the residual 

SRE Studentized residual 

SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds ~2.a = t18.0.01 = 2.552 
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Prediction Intervals for Crab Harvest 

YEAR CRAB LICI UICI 

1962 5.74 5.48606 7.98033 

1963 6.88 5.46533 7.95514 

1964 7.09 5.93543 8.42318 

1965 7.51 6.31370 8.74107 

1966 7.21 5.98663 8.41569 

1967 6.95 5.82094 8.21719 

1968 7.34 6.34263 8.69001 

1969 7.44 6.53747 9.05013 

1970 7.87 6.22740 8.85703 

1971 7.68 6.42738 9.17808 

1972 7.53 5.71983 8.14352 

1973 7.62 6.34375 8.75251 

1974 7.59 6.55650 9.06039 

1975 7.53 6.15618 8.57196 

1976 7.38 6.12141 8.44954 

19n 7.53 6.63780 9.13271 

1978 7.56 6.29384 8.81010 

1979 7.58 6.01379 8.43589 

1980 7.47 5.90827 8.38538 

1981 6.41 5.64889 8.11839 

1982 7.10 5.99983 8.60011 

1983 7.25 6.04731 8.52429 

1984 7.24 5.81508 8.27064 

1985 7.68 6.53634 8.97400 

1986 8.01 6.47314 8.90263 

1987 7.93 6.23862 8.59608 

CRAB Crab harvest 
L1CI Lower limit for 99% prediction interval for crab harvest 
UICI Upper limit for 99% prediction interval for crab harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEV 1 MAHA_py2 COOK_py3 

1962 6.39309 .56589 .25572 .505 .2257 

1963 6.27765 .01705 .25111 .492 .0000 

1964 6.22417 .00475 .24897 .486 .0000 

1965 4.68054 .00018 .18722 .301 .0000 

1966 4.72368 .00006 .18895 .306 .0000 

1967 3.90016 .00121 .15601 .209 .0000 

1968 2.69450 .00598 .10778 .088 .0000 

1969 6.87200 .08015 .27488 .558 .0011 

1970 10.00010 .14687 .40000 .811 .0075 

1971 13.38773 .04769 .53551 .937 .0002 

1972 4.58792 .12933 .18352 .290 .0051 

1973 4.21272 .00185 .16851 .245 .0000 

1974 6.64317 .02855 .26573 .533 .0000 

1975 4.38873 .00930 .17555 .266 .0000 
1976 2.22626 .00138 .08905 .054 .0000 

1977 6.40958 .07363 .25638 .507 .0009 

1978 6.96607 .00005 .27864 .568 .0000 

1979 4.54799 .04387 .18192 .285 .0002 

1980 5.94924 .05261 .23797 .454 .0003 

1981 5.75371 .10785 .23015 .431 .0029 

1982 9.20187 .04339 .36807 .762 .0002 

1983 5.94619 .00067 .23785 .454 .0000 

1984 5.39665 .01761 .21587 .388 .0000 

1985 4.94103 .00214 .19764 .333 .0000 
1986 4.73421 .03919 .18937 .308 .0001 

1987 2.94103 .05664 .11764 .110 .0004 

MAH Mahalonobis distance 
COO Cook's distance 
LEV Leverage value 
MAHA_PY P-value associated with the Mahalanobis distance 
COOK_PY P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 
2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 
3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 

SDFB_O 

SDFB_1 

SDFB_2 

SDFB_3 

SDFB_4 

SDFB_5 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 

-2.74017 -.10071 -1.94101 1.56351 .26253 .28684 

.33886 .27216 .02753 -.22599 .01377 -.06029 

-.17793 -.11589 -.02431 .01908 .06050 .03506 

-.03421 -.00632 -.00476 .00182 -.00658 .02037 

.01954 .00041 .00561 -.00442 .00883 -.00055 

-.08980 -.04281 .00934 .03317 -.03670 -.00800 

-.20052 -.02253 .06504 -.03209 -.08550 .01036 

-.75384 .21617 -.02532 -.31100 -.23152 .07430 

1.02297 .19235 -.11604 .11001 .36132 -.55082 

-.56607 -.24373 .46568 -.22676 .18788 -.06189 

1.01472 .51144 .08534 -.63469 .02372 -.11275 

.11089 -.04671 .00554 .00338 .04702 -.05713 

-.44048 .31983 -.05927 -.09321 -.07522 .17096 

.24997 -.15159 .16797 -.04169 .02550 -.05429 

.09578 -.00296 -.00073 .00634 -.01001 .05799 

-.72259 .01478 .33699 -.54550 .43808 -.39703 

.01797 .00078 .00657 .00818 -.01092 .00207 

.55549 -.04323 .08148 .13798 -.27357 .28738 

.60627 -.04088 .13912 .03754 -.08201 .10419 

-.89555 -.15963 -.00475 .66794 -.58185 .31854 

-.54280 -.03495 .34925 .09845 -.14070 -.18240 

-.06673 .01183 .01085 -.01389 .02790 -.05879 

.34506 .03873 -.01359 .00334 -.19852 .21451 

-.11916 .03600 -.00434 -.05121 .05440 .01973 

.52272 -.31506 .06597 .00795 .16359 -.21103 

.65065 -.27224 -.01121 -.11677 .25326 .03139 

Standardized dffrts value 

Standardized dfbeta for the intercept term 

Standardized dIbeta for the squared root January-February inflows 

Standardized dfbeta for the squared root March-April inflows 

Standardized dfbeta for the squared root May-June inflows 

Standardized dfbeta for the squared root July-August inflows 

Standardized dfbeta for the squared root September-October inflows 

Standardized dfbeta for the squared root November-December inflows 
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SDFB_5 SDFB_6 

-1.06667 1.05441 

.10456 -.15393 

.01633 .01538 

.00350 -.00739 

-.00747 -.00334 

.00187 .04938 

.05636 .01144 

.30198 -.01598 

.55381 -.62664 

-.08200 -.06747 

.07320 .05310 

.07307 -.02396 

-.14511 -.15286 

-.02426 .09175 

-.06486 .01895 

.53152 -.45529 

-.00878 .00235 

.00353 -.17573 

.20802 -.37740 

-.63457 .43028 

.03084 -.15936 

.03644 -.02105 

.03528 -.05929 

-.00905 -.05686 

.01725 .31400 

-.18102 .34883 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2J(p + 1) I n for a large 

data set. The cutoff used here is 1. 
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Regression - Untransforrned Harvest, January-February and May-June Inflows, 
and Squared Root others Inflows 

ANOVA and Parameter Estimates 

Model SummarY',b 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Square Square Estimate Watson 
1 SORT (Nov-Dec Inflows), 

SORT (Mar-Apr Inflows), 
SORT (Jul-Aug Inflows), 

.779 .607 .483 442.8874 1.426 
May-Jun Inflows, 
Jan-Feb Inflows, d 
SORT (Sept-Oct Inflows1·' 

a. Dependent Variable: CRAB 

b. Method: Enter 

c. Independent Variables: (Constant), SORT (Nov-Dec Inflows), SORT (Mar-Apr Inflows), 
SORT (Jul-Aug Inflows), May-Jun Inflows, Jan-Feb Inflows, SORT (Sept-Oct Inflows) 

d. All requested variables entered. 

ANOV/!t 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 5767085 6 961181 4.900 .003D 

Residual 3726835 19 196149 
Total 9493920 25 

a. Dependent Variable: CRAB 

b. Independent Variables: (Constant), SORT (Nov-Dec Inflows), SORT (Mar-Apr 
Inflows), SORT (Jul-Aug Inflows), May-Jun Inflows, Jan-Feb Inflows, SORT 
(Sept-Oct Inflows) 
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SIalda" 
dizsd 

lJnstaldarcIized Coeffic:ie 95% ConfideIICe CoIlilllUi1y 
Coefficients nts ~fcrB Slalistics 

SId. Lower Upper 
Model B Error Beta I Sig. Bould Bould ToIera1ce VIF 
1 '''''' ..... ,,) -483.92 559.310 -.865 .398 -1654.57 686.n7 

JarH'eb lnIIows -.271 .166 -.319 -1.668 .112 -.625 .071 .565 1.711 
SORT (Ma"-I\4lr Inftows) 56.462 12.790 .967 4.414 .000 29.692 83.232 .431 2.322 
May-Jun Inftows -.149 .102 -.294 -1.461 .160 -.362 .064 .511 1.955 
SORT (.u-Aug Inftows) -5.469 15.467 -.OTT -.355 .n7 -37.663 26.885 .440 2.274 
SORT (SepI-Oct Inftows) -25.625 15.427 -.421 -1.661 .113 -57.913 6.664 .322 3.105 
SORT (Nov-Oec Inftows) 44.706 11.658 .790 3.835 .001 20.306 69.106 .467 2.055 

a Deper Ident Variable: CRAB 

Collinearity Diagnostics 

Parameter Standard T for HO: Variance 
Variable OF Estimate Error Parameter=O Prob > ITI Inflation 

INTERCEP 1 -483.921868 559.30987441 -0.865 0.3977 0.00000000 
QJF LAG 1 -0.277329 0.16622519 -1. 668 0.1116 1.77101179 
SQR-QMA 1 56.461946 12.79028711 4.414 0.0003 2.32226711 
QMrLAG 1 -0.148894 0.10189949 -1. 461 0.1603 1. 95546146 
SQR-QJA 1 -5.489123 15.46741800 -0.355 0.7266 2.27392551 
SQR-QSO 1 -25.624601 15.42660911 -1. 661 0.1131 3.10514756 
SQR::::QNO 1 44.706014 11. 65770793 3.835 0.0011 2.05519575 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 
# Eigenval Index QJF_LAG SQR_QMA QMJ_LAG SQR_QJA SQR_QSO SQR_QNO 

1 2.86420 1. 00000 0.0398 0.0210 0.0219 0.0322 0.0262 0.0159 
2 1. 22708 1. 52779 0.0019 0.0974 0.0907 0.0003 0.0255 0.1597 
3 0.72526 1. 98726 0.1929 0.0735 0.3099 0.0287 0.0122 0.0764 
4 0.59137 2.20075 0.0017 0.1255 0.0346 0.4249 0.0000 0.1765 
5 0.44975 2.52356 0.6462 0.0858 0.0479 0.0064 0.2398 0.0130 
6 0.14233 4.48586 0.1174 0.5968 0.4949 0.5075 0.6963 0.5585 
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Residuals Diagnostics 

Summary Infonnation 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
852.1708 2520.254 1699.58 480.2951 26 Value 

Std. 
Predicted -1.764 1.709 .000 1.000 26 
Value 

Standard 
Error of 

148.6406 286.2543 226.6421 38.7362 26 Predicted 
Value 

Adjusted 
Predicted 988.7080 2646.969 1728.25 511.3326 26 
Value 

Residual -585.4000 959.7250 -1.E-12 386.1003 26 
Std. 

-1.322 2.167 .000 .872 26 Residual 

Stud. 
-1.579 2.382 -.027 1.033 26 Residual 

Deleted 
-871.2051 1159.295 -28.6647 545.6781 26 Residual 

Stud. 
Deleted -1.649 2.768 -.017 1.090 26 
Residual 

Mahal. 
1.854 9.482 5.769 2.194 26 Distance 

Cook's 
.000 .211 .063 .075 26 Distance 

Centered 
Leverage .074 .379 .231 .088 26 
Value 

a. Dependent Variable: CRAB 
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Cases Values for Residuals Diagnostics 

YEAR PRE RES ORE AOJ ZPR ZRE SRE 1 SOR 2 

1962 852.1708 -540.8707 -871.20516 1182.50516 -1.76435 -1.22124 -1.54994 -1.61408 

1963 986.1316 -8.6316 -11.20800 988.70800 -1.48544 -.01949 -.02221 -.02162 

1964 1386.2113 -190.6112 -241.25900 1436.85900 -.65245 -.43038 -.48420 -.47422 

1965 1843.4149 -25.5149 -30:28688 1848.18688 .29947 -.05761 -.06277 -.06110 

1966 1249.9665 107.8335 140.71339 1217.08661 -.93612 .24348 .27813 .27127 

1967 1127.8208 -79.9207 -94.82509 1142.72509 -1.19043 -.18045 -.19656 -.19151 

1968 1732.2312 -189.6312 -217.85455 1760.45455 .06798 -.42817 -.45893 -.44918 

1969 2190.3037 -484.6037 -832.29633 2537.99633 1.02171 -1.09419 -1.43397 -1.47799 

1970 2107.2803 514.7196 774.88042 1847.11958 .84885 1.16219 1.42597 1.46875 

1971 2025.4824 135.3175 200.04979 1960.75021 .67854 .30553 .37149 .36291 

1972 1398.8908 471.2091 570.44506 1299.65494 -.62605 1.06395 1.17063 1.18287 

1973 1906.6849 140.3150 191.25132 1855.74868 .43120 .31682 .36988 .36132 

1974 2520.2541 -537.3541 -864.06886 2846.96686 1.70869 -1.21330 -1.53855 -1.60053 

1975 1769.5137 93.9862 144.68434 1718.81566 .14560 .21221 .26330 .25675 

1976 1539.3588 60.1411 67.77523 1531.72477 -.33359 .13579 .14415 .14039 

1977 2444.7999 -585.3999 -835.47805 2694.87805 1.55159 -1.32178 -1.57907 -1.64895 

1978 1930.5975 -9.6975 -13.27415 1934.17415 .48099 -.02190 -.02562 -.02493 

1979 1561.3132 392.3867 515.66905 1438.03095 -.28788 .88597 1.01566 1.01655 

1980 1444.5696 304.5303 426.55244 1322.54756 -.53095 .68760 .81378 .80625 

1981 971.4919 -361.2919 -522.35739 1132.55739 -1.51592 -.81576 -.98089 -.97986 

1982 1589.0371 -372.9371 -634.14214 1850.24214 -.23016 -.84206 -1.09804 -1.10437 

1983 1611.2874 -203.6874 -331.84336 1739.44336 -.18383 -.45991 -.58702 -.57662 

1984 1285.1896 111.4103 153.42001 1243.17999 -.86278 .25155 .29520 .28798 

1985 2467.8280 -299.9280 -395.33925 2563.23925 1.59953 -.67721 -.77750 -.76910 

1986 2420.0940 598.5059 805.42126 2213.17874 1.50015 1.35137 1.56766 1.63527 

1987 1827.1749 959.7250 1159.29497 1627.60503 .26566 2.16697 2.36165 2.76780 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 
SRE Studentized residual 
SDR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds 42.8 = t18.0.01 = 2.552 
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Prediction Intervals for Crab Harvest 

YEAR CRAB LICI UICI 

1962 311.30 -635.85360 2340.19517 
1963 977.50 -419.04369 2391.30697 
1964 1195.60 -7.52800 2779.95052 
1965 1817.90 480.17426 3206.65565 
1966 1357.80 -157.37650 2657.30946 
1967 1047.90 -235.19575 2490.83729 
1968 1542.60 385.58278 3078.87961 
1969 1705.70 681.60957 3698.99790 
1970 2622.00 642.87027 3571.69040 
1971 2160.80 567.75467 3483.21018 
1972 1870.10 26.02437 2771.75735 
1973 2047.00 480.83129 3332.53860 
1974 1982.90 1032.80039 4007.70792 
1975 1863.50 297.08857 3241.93896 
1976 1599.50 202.83003 2875.88775 
1977 1859.40 1000.49188 3889.10810 
1978 1920.90 502.99417 3358.20092 
1979 1953.70 150.88954 2971.73702 
1980 1749.10 7.64882 2881.49055 
1981 610.20 -477.82081 2420.80468 
1982 1216.10 83.45783 3094.61651 
1983 1407.60 119.47830 3103.09653 
1984 1396.60 -144.87446 2715.25382 
1985 2167.90 1056.11449 3879.54170 
1986 3018.60 999.55834 3840.62974 
1987 2786.90 455.36991 3198.98004 

CRAB Crab harvest 
L1CI Lower limit for 99% prediction interval for crab harvest 
UICI Upper limit for 99% prediction interval for crab harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEV 1 MAHA_PV2 COOK_PV 3 

1962 8.51770 .20960 .34071 .289 .0210 

1963 4.78517 .00002 .19141 .686 .0000 

1964 4.28674 .00890 .17147 .746 .0000 

1965 2.97740 .00011 .11910 .887 .0000 

1966 4.88010 .00337 .19520 .675 .0000 

1967 2.96788 .00103 .11872 .888 .0000 

1968 2.27725 .00448 .09109 .943 .0000 

1969 9.48224 .21076 .37929 .220 .0214 

1970 7.43204 .14682 .29728 .385 .0075 

1971 7.12798 .00943 .28512 .416 .0000 

1972 3.38752 .04123 .13550 .847 .0001 

1973 5.69675 .00709 .22787 .576 .0000 

1974 8.49126 .20560 .33965 .291 .0199 

1975 7.79858 .00534 .3Il94 .351 .0000 

1976 1.85443 .00038 .07418 .967 .0000 

1977 6.52154 .15217 .26086 .480 .0083 

1978 5.77450 .00003 .23098 .566 .0000 

1979 5.01528 .04630 .20061 .658 .0002 

1980 6.19011 .03791 .24760 .518 .0001 

1981 6.74705 .06128 .26988 .456 .0005 

1982 9.33603 .12064 .37344 .229 .0041 

1983 8.69331 .03097 .34773 .275 .0000 

1984 5.88400 .00469 .23536 .553 .0000 

1985 5.07196 .02747 .20288 .651 .0000 

1986 5.46104 .12138 .21844 .604 .0042 

1987 3.34215 .16850 .13369 .852 .0113 

MAH Mahalonobis distance 
COO Cook's distance 
LEV Leverage value 
MAHA_PV P-value associated with the Mahalanobis distance 
COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1}/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

a COOK_PV = F(COO}, where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 
SDFB_O 
SDFB_1 
SDFB_2 

SDFB_3 
SDFB_4 

SDFB_5 
SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 SDFB_5 

-1.26141 -.55629 -.97~28 .77234 -.07777 .31482 -.44131 

-.01181 -.01038 -.00025 .00704 -.00056 .00328 -.00379 

-.24445 -.18383 -.01711 .05918 .04673 .07732 .00059 

-.02642 -.01190 -.00048 -.00064 .00392 .00980 .00649 

.14979 .07433 .06261 -.05744 .09396 -.02886 -.02741 

-.08270 -.05398 .00359 .03433 -.03793 -.00081 -.00503 

-.17329 -.04625 .04271 -.01705 -.07424 .01563 .03287 

-1.25192 .10199 -.11701 -.41448 -.54138 .20458 .39220 

1.04420 .10881 -.31324 .42712 .05686 -.36317 .31644 

.25100 .02048 -.18168 .06965 -.09294 -.01373 .07691 

.54283 .29897 -.03300 -.23788 -.06049 -.06326 .00447 

.21770 -.01274 -.00989 -.01151 .09781 -.10523 .15764 

-1.24801 .58671 -.10037 -.20034 -.18280 .45508 -.45677 

.18857 -.01203 .14925 -.03546 .01162 -.03462 -.04390 

.05002 .00074 .00212 .00297 -.00380 .02934 -.03171 

-1.07776 .44360 .51051 -.83266 .73885 -.53576 .72597 

-.01514 -.00154 -.00590 -.00605 .00821 .00009 .00759 

.56980 -.14897 .07308 .17402 -.27116 .31202 -.04625 

.51036 -.05293 .12057 .06697 -.06192 .11035 .12450 

-.65424 -.33059 .04206 .48281 -.41745 .21858 -.50037 

-.92424 .12574 .53331 .18359 -.27011 -.34161 -.00793 

-.45738 .20323 .08727 -.11235 .17247 -.42398 .24582 

.17684 -.02077 -.03217 -.00555 -.08006 .10216 .03882 

-.43378 .16184 .07520 -.19951 .23346 .05263 -.00278 

.96150 -.37650 .00818 .13110 .08304 -.18275 -.16896 

1.26214 -.20988 -.03323 -.21528 .49787 .14222 -.37812 

Standardized dffits value 
Standardized dfbeta for the intercept term 
Standardized dfbeta for the squared root January-February inflows 
Standardized dfbeta for the squared root March-April inflows 

Standardized dfbeta for the squared root May-June inflows 
Standardized dfbeta for the squared root July-August inflows 

Standardized dfbeta for the squared root September-October inflows 
Standardized dfbeta for the squared root November-December inflows 
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SDFB_6 

.56156 

.00521 

.04574 

-.00597 

-.04888 

.04537 

.02262 

.03040 

-.39075 

.00786 

.06972 

-.07610 

-.34873 

.04988 

.00824 

-.68588 

-.00165 

-.12395 

-.26763 

.35850 

-.26247 

-.15707 

-.03331 

-.23514 

.70751 

.64402 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2J (p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Examining Subsets of the Data 

Untransfonned Data: 1962 Omitted 

N = 25 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) 

In Rsq 

1 0.179885 0.144228 15.5974 

1 0.161605 0.125153 16.4132 

1 0.062107 0.021329 20.8533 

1 0.039705 -.002047 21. 8530 

2 0.352059 0.293155 9.9142 

2 0.230525 0.160573 15.3376 

2 0.223553 0.152967 15.6487 

2 0.192911 0.119539 17.0162 

3 0.465673 0.389340 6.8442 

3 0.464346 0.387824 6.9034 

3 0.432577 0.351517 8.3211 

3 0.382641 0.294447 10.5495 

4 0.582430 0.498916 3.6340 

4 0.507315 0.408778 6.9860 

4 0.501019 0.401223 7.2669 

4 0.481699 0.378039 8.1291 

5 0.596143 0.489865 5.0220 

5 0.586619 0.477835 5.4470 

5 0.510717 0.381958 8.8341 

5 0.506893 0.377128 9.0048 

6 0.596636 0.462182 7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

AIC MSE SBC Variables in Model 

314.3 267055 316.7 QND_LAG 

314.8 273007 317.3 QMA_LAG 

317.7 305407 320.1 QJF_LAG 

318.2 312702 320.7 QSO_LAG 

310.4 220580 314 .1 QMA_LAG QND_LAG 

314.7 261954 318.4 QJA_LAG QND_LAG 

314.9 264327 318.6 QMA_LAG QJA_LAG 

315.9 274759 319.6 QMA_LAG QMJ_LAG 

307.6 190564 312.5 QMA _LAG QSO _LAG QND _LAG 

307.6 191037 312.5 QMA _LAG QJA _LAG QND_LAG 

309.1 202367 314 .0 QMA _LAG QMJ _LAG QND_LAG 

311.2 220177 316.1 QJF _ LAG QMA _ LAG QND_LAG 

303.4 156370 309.5 QMA_LAG QMJ_LAG QSO _ LAG QND _LAG 

307.6 184498 313.7 QMA_LAG QJA_LAG QSO_LAG QND_LAG 

307.9 186856 314.0 QMA_LAG QMJ_LAG QJA _LAG QND _LAG 

308.8 194091 314.9 QJF_LAG QMA_LAG QSO _LAG QND _LAG 

304.6 159194 311. 9 QJF_LAG QMA_LAG QMJ_LAG QSO_LAG 

QND_LAG 

305.2 162948 312.5 QMA_LAG QMJ_LAG QJA _LAG QSO _ LAG 

QND_LAG 

309.4 192868 316.7 QJF_LAG QMA_LAG QJA _LAG QSO _LAG 

QND_LAG 

309.6 194375 316.9 QJF _LAG QMA _ LAG QMJ _LAG QJA _ LAG 

QND_LAG 

306.6 167833 315.1 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO_LAG QND_LAG 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 4468511.3785 744751.89642 

18 3020992.6079 167832.92266 
24 7489503.9864 

409.67417 
1755.11200 

23.34177 

R-square 
Adj R-sq 

F Value 
4.437 

0.5966 
0.4622 

Prob>F 
0.0063 



Variable 
INTERCEP 
QJF LAG 
QMA-LAG 
QMJ-LAG 
QJA-LAG 
QSO-LAG 
QNO:::LAG 

DF 
1 
1 
1 
1 
1 
1 
1 

# 
1 
2 
3 
4 
5 
6 

Eigenvalue 
2.85839 
1.15906 
0.73170 
0.67724 
0.44323 
0.13037 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

1 0.25213 
2 
3 
4 
5 0.25955 
6 0.27552 
7 
8 
9 0.42828 

10 0.29693 
11 0.29902 
12 0.31366 
13 0.50396 
14 0.40164 
15 0.31810 
16 0.45844 
17 0.53115 
18 0.48788 
19 0.41937 
20 0.34147 
21 0.52309 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
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Parameter Estimates 
Parameter 
Estimate 

1026.934735 
-0.119068 

Standard T for HO: Variance 
Error Parameter=O 

3.771 
-0.669 

0.577980 
-0.177787 

272.35363657 
0.17808962 
0.15331968 
0.09079607 
0.21563836 
0.20547929 
0.13710803 

3.770 
-1. 958 

Prob > ITI 
0.0014 
0.5122 
0.0014 
0.0659 
0.8837 
0.0607 
0.0013 

Inflation 
0.00000000 
2.08204460 
2.72661496 
1.75897657 
1.96516308 
3.07574403 
2.37375747 

-0.031992 -0.148 
-0.411204 -2.001 

0.523090 3.815 

Collinearity Diagnostics (intercept adjusted) 
Condition 

Index 
Var Prop Var Prop Var Prop Var Prop Var Prop 
QJF LAG QMA LAG QMJ LAG QJA LAG QSO LAG 

Var Prop 
QND LAG 

0~0141 
0.1719 
0.0078 
0.1273 
0.0038 
0.6751 

1. 00000 
1.57039 
1.97649 
2.05442 
2.53948 
4.68238 

0~0382 0~0194 0~0263 0~0291 0~0262 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 

0.0000 0.0866 0.0788 0.0004 0.0257 
0.0327 0.1294 0.0646 0.3987 0.0097 
0.0425 0.0032 0.4507 0.1069 0.0241 
0.6485 0.0477 0.0000 0.0015 0.2484 
0.2381 0.7137 0.3796 0.4633 0.6658 

516.773 
522.501 
552.636 
559.197 
469.659 
511. 814 
514 .128 
524.175 
436.536 
437.078 
449.853 
469.230 
395.436 
429.533 
432.268 
440.558 
398.991 
403.668 
439.167 
440.880 
409.674 

23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
21 
21 
20 
20 
20 
20 
19 
19 
19 
19 
18 

1353.81 
1300.57 
1409.37 0.20547 
1577.63 

0.24935 

0.25749 
0.15596 

-0.23475 
-0.26296 

872.61 
1529.88 
1472 .24 
1429.75 

0.28625 
0.30976 
0.39822 
0.30920 
0.35823 
0.33396 
0.54407 
0.39005 
0.37116 
0.44632 
0.58719 
0.52821 
0.41462 
0.40590 
0.57798 

-0.09237 
785.48 

1046.14 
1020.32 

967.65 -0.19051 
951. 40 
931.11 

1119.29 
859.91 -0.13943 

1018.70 -0.12903 
987.66 
952.06 -0.06866 

1151. 99 -0.09089 
1026.93 -0.11907 

MSE 

267054.54 
273007.01 
305406.70 
312701. 60 
220579.78 
261953.91 
264327.30 
274759.06 
190564. 09 
191037.19 
202367.34 
220176.90 
156369.59 
184498.32 
186856.02 
194090.93 
159194.03 
162948.16 
192867.73 
194375.03 
167832.92 

0.17989 
0.16161 
0.06211 
0.03970 
0.35206 
0.23052 
0.22355 
0.19291 
0.46567 
0.46435 
0.43258 
0.38264 
0.58243 
0.50731 
0.50102 
0.48170 
0.59614 
0.58662 
0.51072 
0.50689 
0.59664 

-0.38485 
-0.36021 

-0.15213 

-0.18555 -0.44768 
-0.24634 -0.26579 

-0.10770 -0.29499 
-0.36332 

-0.18378 -0.42716 
-0.16901 -0.08636 -0.40034 

-0.21978 -0.26802 
-0.11313 -0.25782 
-0.17779 -0.03199 -0.41120 

0.14423 
0.12515 
0.02133 

-0.00205 
0.29316 
0.16057 
0.15297 
0.11954 
0.38934 
0.38782 
0.35152 
0.29445 
0.49892 
0.40878 
0.40122 
0.37804 
0.48987 
0.47784 
0.38196 
0.37713 
0.46218 

CP 

15.5974 
16.4132 
20.8533 
21.8530 

9.9142 
15.3376 
15.6487 
17.0162 

6.8442 
6.9034 
8.3211 

10.5495 
3.6340 
6.9860 
7.2669 
8.1291 
5.0220 
5.4470 
8.8341 
9.0048 
7.0000 

AlC 

314.296 
314.847 
317.650 
318.241 
310.405 
314.702 
314.928 
315.895 
307.585 
307.647 
309.087 
311.196 
303.421 
307.556 
307.874 
308.823 
304.586 
305.169 
309.383 
309.578 
306.556 

SBC 

316.733 
317.285 
320.088 
320.678 
314.061 
318.359 
318.584 
319.552 
312.460 
312.522 
313 .963 
316.071 
309.515 
313.651 
313.968 
314.918 
311. 899 
312.482 
316.696 
316.891 
315.088 
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Untransformed Data: 1987 Omitted 

N = 25 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p} 

In Rsq 

1 0.251133 0.218573 26.3182 

1 0.111025 0.072374 35.1711 

1 0.031426 -.010686 40.2007 

1 0.020795 -.021779 40.8724 

2 0.363902 0.306075 21.1927 

2 0.341889 0.282061 22.5837 

2 0.320997 0.259270 23.9037 

2 0.286041 0.221136 26.1125 

3 0.500310 0.428926 14.5736 

3 0.495936 0.423927 14.8500 

3 0.484410 0.410754 15.5783 

3 0.471358 0.395837 16.4030 

4 0.647616 0.577139 7.2659 

4 0.602483 0.522979 10.1177 

4 0.566210 0.479453 12.4096 

4 0.549761 0.459713 13.4490 

5 0.714833 0.639790 5.0186 

5 0.651544 0.559845 9.0177 

5 0.625023 0.526345 10.6934 

5 0.588604 0.480342 12.9946 

6 0.715129 0.620171 7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

AIC 

314 .5 

318.8 

320.9 

321.2 

312.4 

313.3 

314.0 

315.3 

MSE 

269083 

319427 

348028 

351848 

238952 

247221 

255069 

268201 

308.4 196649 

308.6 198370 

309.2 202906 

309.8 208043 

301. 6 

304.7 

306.8 

307.8 

298.3 

303.4 

305.2 

307.5 

300.3 

145612 

164261 

179250 

186047 

124038 

151567 

163102 

178943 

130793 

SBC Variables in Model 

316.9 QMA_LAG 

321.2 QND_LAG 

323.4 QJA_LAG 

323.6 QSO_LAG 

316.1 QMA_LAG QND_LAG 

316.9 QMA_LAG QJA_LAG 

317.7 QMA_LAG QMJ_LAG 

318.9 QJF_LAG QMA_LAG 

313.2 QMA_LAG QSO_LAG QND_LAG 

313.5 QMA_LAG QJA_LAG QND_LAG 

314.0 QJF_LAG QMA_LAG QND_LAG 

314.7 QMA_LAG QMJ_LAG QND_LAG 

307.7 QMA_LAG QMJ_LAG QSO_LAG QND_LAG 

310.7 QJF_LAG QMA_LAG QMJ_LAG QND_LAG 

312.9 QJF_LAG QMA_LAG QSO_LAG QND_LAG 

313.9 QMA_LAG QMJ_LAG QJA_LAG QND_LAG 

305.7 QJF_LAG QMA_LAG QMJ_LAG QSO_LAG 

QND_LAG 

310.7 QMA_LAG QMJ_LAG QJA_LAG QSO_LAG 

QND_LAG 

312.5 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QND_LAG 

314.8 QJF_LAG QMA_LAG QJA_LAG QSO_LAG 

QND_LAG 

308.9 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO_LAG QND_LAG 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 5910084.4782 985014.07969 

18 2354282.3082 130793.46157 
24 8264366.7864 

361. 65379 
1656.08800 

21.83784 

R-square 
Adj R-sq 

F Value 
7.531 

0.7151 
0.6202 

Prob>F 
0.0004 



# 
1 
2 
3 
4 
5 
6 

Variable 
INTERCEP 
QJF LAG 
QMA-LAG 
QMJ-LAG 
QJA-LAG 
QSO-LAG 
QND::::LAG 

DF 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

1054.696948 
-0.268006 

0.714414 
-0.230713 

0.025276 
-0.422145 

0.526532 

Parameter Estimates 

Standard 
Error 

240.56896563 
0.13370847 
0.12272809 
0.08159675 
0.18510213 
0.17691914 
0.11617910 

T for HO: 
Parameter=O 

4.384 
-2.004 

5.821 
-2.827 

0.137 
-2.386 

4.532 

Prob > ITI 
0.0004 
0.0603 
0.0001 
0.0112 
0.8929 
0.0282 
0.0003 

Col linearity Diagnostics (intercept adjusted) 
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Variance 
Inflation 

0.00000000 
1. 71817419 
2.28677760 
1. 79849548 
1.85368665 
2.96445121 
2.07731555 

Condition Var Prop 
QJF LAG 

0-:-0441 
0.0046 
0.0047 
0.2370 
0.6257 
0.0838 

Var Prop 
QMALAG 

0-:-0232 
0.0950 
0.0891 
0.0818 
0.0908 
0.6201 

Var Prop 
QMJ LAG 

0-:-0252 
0.1139 
0.0264 
0.3351 
0.0867 
0.4126 

Var Prop 
QJA LAG 

0-:-0329 
0.0009 
0.4730 
0.0358 
0.0173 
0.4401 

Var Prop 
QSO LAG 

0-:-0298 
0.0256 
0.0008 
0.0065 
0.2504 
0.6869 

Var Prop 
QND LAG 

0-:-0177 
0.1508 
0.1086 
0.1000 
0.0167 
0.6062 

Eigenvalue 
2.77706 
1.21822 
0.73291 
0.67104 
0.44489 
0.15587 

Index 
1. 00000 
1. 50984 
1. 94655 
2.03431 
2.49842 
4.22095 

OBS MODEL TYPE DEPVAR - - - _RMSE_ INTERCEP QJF_LAG QMA_LAG 

0.32329 1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

1 
2 0.21350 
3 
4 
5 0.21517 
6 
7 
8 
9 0.41258 

10 0.25517 
11 0.31048 
12 0.25232 
13 0.48577 
14 0.35366 
15 0.44719 
16 0.27488 
17 0.52105 
18 0.46933 
19 0.34891 
20 0.41635 
21 0.52653 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

CRAB 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

518.732 
565.178 
589.939 
593.168 
488.827 
497.214 
505.044 
517.881 
443.451 
445.387 
450.451 
456.117 
381. 591 
405.292 
423.379 
431.332 
352.190 
389.316 
403.859 
423.017 
361. 654 

IN P _EDF_ 

1 2 23 
1 2 23 
1 2 23 
1 2 23 
2 3 22 
2 3 22 
2 3 22 
2 3 22 
3 4 21 
3 4 21 
3 4 21 
3 4 21 
4 5 20 
4 5 20 
4 5 20 
4 5 20 
5 6 19 
5 6 19 
5 6 19 
5 6 19 
6 7 18 

1070.86 
1325.52 
1829.61 
1519.44 

735.67 
1290.37 
1254.22 
1257.94 -0.16734 

674.21 
942.00 
965.36 -0.33826 
908.73 
869.78 

-0.15101 

-0.19019 
-0.22493 
-0.19956 

-0.19158 
0.11779 

-0.33463 

-0.43121 
-0.40953 

-0.49512 

-0.34688 
1157.09 -0.35319 

862.68 -0.25985 
1029.91 

0.32442 
0.36946 
0.43052 
0.37984 
0.46587 
0.38113 
0.43923 
0.45965 
0.64678 
0.58620 
0.52641 
0.47015 
0.70873 
0.63158 
0.56997 
0.51197 
0.71441 

-0.14071 -0.32989 
1061. 00 -0.26244 

905.79 
1183.87 -0.29083 

945.30 -0.21647 
1054.70 -0.26801 

MSE 

269083.23 
319426.64 
348028.43 
351848.29 
238952.09 
247221.38 
255069.45 
268200.87 
196648.56 
198369.91 
202906.02 
208042.61 
145611. 69 
164261. 40 
179249.80 
186047.20 
124037.96 
151566.60 
163102.38 
178943.42 
130793.46 

_ RSQ_ 

0.25113 
0.11103 
0.03143 
0.02079 
0.36390 
0.34189 
0.32100 
0.28604 
0.50031 
0.49594 
0.48441 
0.47136 
0.64762 
0.60248 
0.56621 
0.54976 
0.71483 
0.65154 
0.62502 
0.58860 
0.71513 

-0.22594 -0.41025 
-0.20842 -0.08783 -0.44752 
-0.16907 -0.19225 

-0.19895 -0.26377 
-0.23071 0.02528 -0.42215 

_ADJRSQ _ 

0.21857 
0.07237 

-0.01069 
-0.02178 

0.30608 
0.28206 
0.25927 
0.22114 
0.42893 
0.42393 
0.41075 
0.39584 
0.57714 
0.52298 
0.47945 
0.45971 
0.63979 
0.55985 
0.52635 
0.48034 
0.62017 

CP 

26.3182 
35.1711 
40.2007 
40.8724 
21.1927 
22.5837 
23.9037 
26.1125 
14.5736 
14 .8500 
15.5783 
16.4030 
7.2659 

10.1177 
12.4096 
13.4490 

5.0186 
9.0177 

10.6934 
12.9946 

7.0000 

AIC 

314.485 
318.773 
320.916 
321.189 
312.405 
313.255 
314 .036 
315.291 
308.371 
308.588 
309.154 
309.779 
301. 639 
304.652 
306.835 
307.765 
298.348 
303.359 
305.192 
307.510 
300.322 

SBC 

316.923 
321. 210 
323.354 
323.627 
316.061 
316.912 
317 . 693 
318.948 
313.246 
313.464 
314.029 
314.654 
307.733 
310.746 
312.929 
313.860 
305.661 
310.672 
312.506 
314.823 
308.854 
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Untransformed Data: 1962 and 1987 Omitted 

N = 24 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) AIC MSE SBC Variables in Model 

In Rsq 

1 0.232874 0.198005 23.1599 297.4 222486 299.8 QMA_LAG 

1 0.141108 0.102067 28.3229 300.1 249101 302.5 QND_LAG 

1 0.066478 0.024045 32.5217 302.1 270745 304.5 QJF_LAG 

1 0.053146 0.010108 33.2717 302.5 274612 304.8 QSO_LAG 

2 0.376336 0.316939 17.0885 294.4 189492 298.0 QMA _LAG QND _LAG 

2 0.351189 0.289397 18.5033 295.4 197132 298.9 QMA _LAG QMJ _LAG 

2 0.329156 0.265266 19.7429 296.2 203827 299.7 QMA _LAG QJA _LAG 

2 0.233221 0.160194 25.1404 299.4 232975 302.9 QMA _LAG QSO _LAG 

----------------------------------------------------------------------------
3 0.549646 0.482093 9.3377 

3 0.521024 0.449178 10.9481 

3 0.469797 0.390266 13.8302 

3 0.411831 0.323606 17.0915 

4 0.678108 0.610341 4.1103 

4 0.621260 0.541525 7.3086 

4 0.584406 0.496912 9.3821 

4 0.541649 0.445154 11.7877 

5 0.696046 0.611614 5.1010 

5 0.686155 0.598976 5.6575 

5 0.628970 0.525906 8.8748 

5 0.544475 0.417940 13.6287 

6 0.697841 0.591197 7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

288.6 143675 

290.1 152807 

292.5 169150 

295.0 187642 

282.6 108098 

286.5 127188 

288.7 139564 

291.1 153923 

283.2 107744 

284.0 111250 

288.0 131521 

292.9 161473 

285.1 113408 

293.3 QMA _LAG QMJ _LAG QND _ LAG 

294.8 QMA _ LAG QJA _LAG QND _LAG 

297.3 QMA _LAG QSO _LAG QND _LAG 

299.8 QJF _LAG QMA _LAG QND _LAG 

288.5 QMA_LAG QMJ_LAG QSO_LAG QND_LAG 

292.4 QMA _ LAG QMJ _LAG QJA _LAG QND _ LAG 

294.6 QJF _LAG QMA _LAG QMJ_LAG QND_LAG 

296.9 QMA _LAG QJA _ LAG QSO _ LAG QND _LAG 

290.3 QJF _LAG QMA _LAG QMJ _LAG QSO _ LAG 

QND_LAG 

291. 0 QMA _LAG QMJ _ LAG QJA _LAG QSO _LAG 

QND_LAG 

295.1 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QND_LAG 

300.0 QJF_LAG QMA_LAG QJA_LAG QSO_LAG 

QND_LAG 

293.3 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO _LAG QND _LAG 

Analysis of Variance 

Sum of 
DF Squares 

6 4452618.9629 
17 1927940.7767 
23 6380559.7396 

336.76146 
1712.12083 

19.66926 

Mean 
Square 

742103.16048 
113408.28098 

R-square 
Adj R-sq 

F Value 
6.544 

0.6978 
0.5912 

Prob>'F 
0.0010 



# 
1 
2 
3 
4 
5 
6 

Variable 
INTERCEP 
QJF LAG 
QMA-LAG 
QMJ-LAG 
QJA-LAG 
QSO-LAG 
QND:=LAG 

DF 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

1093.647873 
-0.118704 

0.609512 
-0.223460 
-0.056393 
-0.335901 

0.450181 

Parameter Estimates 

Standard 
Error 

224.90979192 
0.14639376 
0.12644086 
0.07607253 
0.17743379 
0.17064135 
0.11512663 

T for HO: 
Parameter=O 

4. 863 
-0.811 

4.821 
-2.937 
-0.318 
-1. 968 

3.910 

Prob > ITI 
0.0001 
0.4287 
0.0002 
0.0092 
0.7545 
0.0655 
0.0011 

Collinearity Diagnostics (intercept adjusted) 
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Variance 
Inflation 

0.00000000 
2.08023899 
2.71333340 
1. 7504 9777 
1.96255285 
3.13536716 
2.35245032 

Condition Var Prop 
QJF LAG 

0-:-0375 
0.0002 
0.0138 
0.1082 
0.6031 
0.2371 

Var Prop 
QMALAG 

0-:-0201 
0.0739 
0.1132 
0.0309 
0.0654 
0.6965 

Var Prop 
QMJ LAG 

0-:-0263 
0.0953 
0.0018 
0.5238 
0.0086 
0.3443 

Var Prop 
QJA LAG 

0-:-0283 
0.0008 
0.4868 
0.0145 
0.0018 
0.4678 

Var Prop 
QSO LAG 

0-:-0256 
0.0275 
0.0011 
0.0148 
0.2616 
0.6694 

Var Prop 
QND LAG 

0-:-0140 
0.1641 
0.0308 
0.1182 
0.0117 
0.6613 

Eigenvalue 
2.88133 
1.18808 
0.72973 
0.63344 
0.43511 
0.13230 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

1 
2 0.21149 
3 
4 
5 0.21325 
6 
7 
8 
9 0.25472 

10 0.25028 
11 0.36340 
12 0.26713 
13 0.43636 
14 0.27363 
15 0.30794 
16 0.32276 
17 0.46469 
18 0.41506 
19 0.29825 
20 0.33803 
21 0.45018 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

CRAB 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

Index 
1.00000 
1.55730 
1.98708 
2.13276 
2.57335 
4.66670 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

471.684 
499.100 
520.332 
524.034 
435.307 
443.996 
451. 472 
482.675 
379.045 
390.905 
411.278 
433.177 
328.782 
356.634 
373.583 
392.330 
328.244 
333.542 
362.658 
401. 837 
336.761 

IN P EDF 

1 2 22 
1 2 22 
1 2 22 
1 2 22 
2 3 21 
2 3 21 
2 3 21 
2 3 21 
3 4 20 
3 4 20 
3 4 20 
3 4 20 
4 5 19 
4 5 19 
4 5 19 
4 5 19 
5 6 18 
5 6 18 
5 6 18 
5 6 18 
6 7 17 

1200.30 
1384.41 
1382.60 
1521. 65 
867.27 

1420.05 
1392.88 
1192.91 
1072.61 
1049.02 

0.19630 

0.27785 

-0.17342 

-0.21314 

0.16664 

-0.30368 
0.01500 

-0.37780 
-0.32712 793.98 

961.78 
1007.49 
1165.07 
1165.71 

-0.18944 

0.27925 
0.39775 
0.32208 
0.27255 
0.42690 
0.33452 
0.39571 
0.35526 
0.57985 
0.43775 
0.50181 
0.38540 
0.62557 
0.55990 
0.47463 
0.40609 
0.60951 

-0.18747 
973.41 

1078.85 
1054.51 
1199.75 

-0.13623 

-0.09612 
990.85 

1093.65 
-0.05778 
-0.11870 

_ MSE_ 

222485.92 
249100.62 
270745.26 
274611. 64 
189491. 81 
197132.39 
203826.67 
232975.35 
143675.47 
152806.62 
169149.74 
187642.40 
108097.53 
127188.12 
139564.47 
153923.01 
107744.24 
111250.29 
131521. 05 
161472.58 
113408.28 

_ RSQ_ 

0.23287 
0.14111 
0.06648 
0.05315 
0.37634 
0.35119 
0.32916 
0.23322 
0.54965 
0.52102 
0.46980 
0.41183 
0.67811 
0.62126 
0.58441 
0.54165 
0.69605 
0.68616 
0.62897 
0.54447 
0.69784 

-0.23539 -0.38632 
-0.16996 -0.27868 
-0.21269 

-0.30173 -0.17416 
-0.23379 -0.36431 
-0.21472 -0.11060 -0.32506 
-0.17582 -0.23933 

-0.27913 -0.17645 
-0.22346 -0.05639 -0.33590 

_ADJRSQ _ 

0.19801 
0.10207 
0.02404 
0.01011 
0.31694 
0.28940 
0.26527 
0.16019 
0.48209 
0.44918 
0.39027 
0.32361 
0.61034 
0.54153 
0.49691 
0.44515 
0.61161 
0.59898 
0.52591 
0.41794 
0.59120 

_ CP 

23.1599 
28.3229 
32.5217 
33.2717 
17.0885 
18.5033 
19.7429 
25.1404 

9.3377 
10.9481 
13.8302 
17.0915 

4.1103 
7.3086 
9.3821 

11. 7877 
5.1010 
5.6575 
8.8748 

13.6287 
7.0000 

_AIC _ 

297.415 
300.126 
302.126 
302.466 
294.446 
295.394 
296.196 
299.404 
288.632 
290.111 
292.549 
295.039 
282.572 
286.475 
288.704 
291. 054 
283.196 
283.965 
287.982 
292.906 
285.054 

_SBC _ 

299.771 
302.483 
304.482 
304.823 
297.980 
298.929 
299.730 
302.938 
293.344 
294.823 
297.261 
299.752 
288.462 
292.366 
294.594 
296.945 
290.264 
291. 033 
295.050 
299.974 
293.300 
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Untransfonned Data: 1969 and 1974 Omitted 

N = 24 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) AIC MSE SBC Variables in Model 

In Rsq 

1 0.225845 0.190656 34.5987 307.0 331131 309.3 QMA_LAG 

1 0.156594 0.118258 39.4828 309.0 360752 311. 4 QND_LAG 

1 0.023113 -.021291 48.8968 312.5 417847 314.9 QJA_LAG 

1 0.011740 -.033181 49.6989 312.8 422711 315.2 QMJ_LAG 

--------------------------------------------------------------------
2 0.447875 0.395292 20.9397 300.8 247408 304.4 QMA_LAG QND_LAG 

2 0.314980 0.249740 30.3123 306.0 306958 309.6 QMA_LAG QJA_LAG 

2 0.255971 0.185111 34.4740 308.0 333400 311. 5 QJF_LAG QMA_LAG 

2 0.248923 0.177391 34.9711 308.2 336559 311. 8 QMA_LAG QSO_LAG 

3 0.649260 0.596649 8.7366 292.0 165025 296.7 QMA_LAG QSO_LAG QND_LAG 

3 0.609454 0.550872 11. 5440 294.5 183754 299.2 QMA _LAG QJA _ LAG QND _LAG 

3 0.576525 0.513003 13.8664 296.5 199248 301.2 QJF _LAG QMA _LAG QND _LAG 

3 0.487154 0.410227 20.1694 301.1 241297 305.8 QMA _LAG QMJ _ LAG QND _LAG 

--------------------------------------------------------------------------------
4 0.710035 0.648989 6.4503 289.4 143611 295.3 QJF _LAG QMA _LAG QSO LAG QND_LAG -
4 0.693912 0.629473 7.5874 290.7 151596 296.6 QMA _LAG QJA _LAG QSO_ LAG QND_LAG 

4 0.692702 0.628008 7.6727 290.8 152195 296.7 QMA _LAG QMJ _LAG QSO_ LAG QND_LAG 

4 0.663691 0.592889 9.7188 292.9 166564 298.8 QJF _LAG QMA _LAG QJA _ LAG QND _LAG 

--------------------------------------------------------------------------------
5 0.755067 0.687030 5.2743 287.3 128047 294.4 QJF _LAG QMA _LAG QMJ_LAG QSO_ LAG 

QND_LAG 

5 0.733308 0.659227 6.8089 289.4 139422 296.5 QJF_ LAG QMA_LAG QJA_LAG QSO_ LAG 

QND_LAG 

5 0.710532 0.630124 8.4153 291. 3 151330 298.4 QMA _LAG QMJ _LAG QJA_LAG QSO LAG -
QND_LAG 

5 0.672558 0.581602 11. 0935 294.3 171182 301.4 QJF _LAG QMA _LAG QMJ_LAG QJA_LAG 

QND_LAG 

--------------------------------------------------------------------------------
6 0.758957 0.673883 7.0000 289.0 133426 297 .2 QJF _LAG QMA _ LAG QMJ _LAG QJA _ LAG 

QSO _LAG QND _LAG 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 7141879.4052 1190313.2342 

17 2268243.1744 133426.06908 
23 9410122.5796 

Root MSE 
Dep Mean 
C.V. 

365.27533 
1687.52083 

21. 64568 

R-square 
Adj R-sq 

F Value 
8.921 

0.7590 
0.6739 

Prob>F 
0.0002 



# 
1 
2 
3 
4 
5 
6 

Parameter Estimates 
Parameter 
Estimate 

661. 710440 
-0.250034 

Standard T for HO: 
Variable DF 
INTERCEP 1 
QJF LAG 1 
QMA-LAG 1 
QMJ-LAG 1 
QJA-LAG 1 
QSO-LAG 1 
QND::::LAG 1 

0.817883 
-0.114768 
-0.102199 
-0.488880 

0.651195 

Error 
267.72742894 

0.13529577 
0.13319831 
0.08533122 
0.19512236 
0.19804796 
0.11759829 

Parameter=O 
2.472 

-1.848 
6.140 

-1.345 
-0.524 
-2.468 

5.537 

Prob > ITI 
0.0243 
0.0821 
0.0001 
0.1963 
0.6072 
0.0245 
0.0001 

Collinearity Diagnostics (intercept adjusted) 

Eigenvalue 
2.67474 
1.14522 
0.86100 
0.60819 
0.51176 
0.19910 

Condition 
Index 

1. 00000 
1. 52825 
1. 76254 
2.09711 
2.28617 
3.66530 

OBS MODEL TYPE DEPVAR 
1 MODEL1- PARMS- - CRAB 
2 MODELl PARMS CRAB 
3 MODELl PARMS CRAB 
4 MODELl PARMS CRAB 
5 MODELl PARMS CRAB 
6 MODELl PARMS CRAB 
7 MODELl PARMS CRAB 

Var Prop 
QJF LAG 

0-:-0465 
0.0007 
0.1586 
0.0156 
0.6793 
0.0993 

Var Prop 
QMA LAG 

0-:-0271 
0.1641 
0.0080 
0.2474 
0.0047 
0.5487 

Var Prop 
QMJ LAG 

0-:-0322 
0.0009 
0.4903 
0.0391 
0.0739 
0.3636 

INTERCEP 
1046.37 
1218.82 
1848.12 
1539.30 

QJF _LAG QMA LAG 
0.38677 

0.44413 
0.45839 

Var Prop 
QJA LAG 

0-:-0419 
0.0003 
0.0209 
0.4207 
0.0305 
0.4857 

Var Prop 
QSO LAG 

0-:-0397 
0.0026 
0.0394 
0.0033 
0.2958 
0.6193 

-0.17591 
0.06229 

-0.36014 
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Variance 
Inflation 

0.00000000 
1. 56599670 
1. 88907560 
1. 55450657 
2.00558178 
2.38288269 
1. 63145473 

Var Prop 
QND LAG 

0-:-0130 
0.3396 
0.0001 
0.1470 
0.0002 
0.5000 

8 MODELl PARMS CRAB 

RMSE 
575.440 
600.627 
646.411 
650.163 
497.401 
554.038 
577.408 
590.137 
406.233 
428.666 
446.372 
491.220 
379.960 
399.353 
390.122 
409.122 
357.937 
373.393 
399.011 
413.741 
365.275 

396.99 
1256.46 
1237.20 
1142.99 

-0.17014 0.44425 
0.45129 
0.69609 
0.55266 

-0.19462 
9 MODELl PARMS CRAB 

10 MODELl PARMS CRAB 
11 MODELl PARMS CRAB 
12 MODELl PARMS CRAB 
13 MODELl PARMS CRAB 
14 MODELl PARMS CRAB 
15 MODELl PARMS CRAB 
16 MODELl PARMS CRAB 
17 MODELl PARMS CRAB 
18 MODELl PARMS CRAB 
19 MODELl PARMS CRAB 
20 MODELl PARMS CRAB 
21 MODELl PARMS CRAB 

OBS QND_LAG 
1 
2 0.30597 
3 
4 
5 0.36838 
6 
7 
8 
9 0.57177 

10 0.43317 
11 0.47175 
12 0.41539 
13 0.61419 
14 0.55777 
15 0.62337 
16 0.49080 
17 0.66728 
18 0.59667 
19 0.59743 
20 0.51316 
21 0.65119 

CRAB 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

IN P 
- 1 -2-

1 2 
1 2 
1 2 
2 3 
2 3 
2 3 
2 3 
3 4 
3 4 
3 4 
3 4 
4 5 
4 5 
4 5 
4 5 
5 6 
5 6 
5 6 
5 6 
6 7 

EDF 
22 
22 
22 
22 
21 
21 
21 
21 
20 
20 
20 
20 
19 
19 
19 
19 
19 
18 
19 
19 
17 

-0.63041 
-0.49509 

352.47 
559.93 
622.25 
506.69 
525.75 
465.25 
478.03 
695.51 
655.87 
581. 25 
519.12 
740.20 
661. 71 

-0.37471 0.58681 
0.51095 

-0.26751 0.75909 
0.69573 
0.76904 

-0.25967 0.62808 

-0.12624 
-0.53315 

-0.29734 -0.46641 
-0.13279 -0.63705 

-0.39910 
-0.27102 0.93418 -0.13522 -0.53864 
-0.22302 0.74933 -0.22228 -0.42673 

0.74602 
-0.27817 0.65794 

-0.09136 -0.20899 -0.51971 
-0.06562 -0.33325 

-0.25003 0.91788 -0.11477 -0.10220 -0.48888 

MSE 
331131:-45 
360752.34 
417846.73 
422711. 32 
247407.85 
306959.12 
333400.05 
336558.58 
165025.43 
193754.49 
199247.73 
241297.06 
143610.98 
151595.92 
152195.19 
166563.75 
128047.02 
139422.44 
151329.65 
171191. 63 
133426.07 

RSQ 
0:-22585 
0.15659 
0.02311 
0.01174 
0.44787 
0.31499 
0.25597 
0.24892 
0.64926 
0.60945 
0.57652 
0.48715 
0.71003 
0.69391 
0.69270 
0.66369 
0.75507 
0.73331 
0.71053 
0.67256 
0.75896 

ADJRSQ 
-0.19066 

0.11826 
-0.02129 
-0.03318 

0.39529 
0.24974 
0.18511 
0.17739 
0.59665 
0.55087 
0.51300 
0.41023 
0.64899 
0.62947 
0.62801 
0.59289 
0.68703 
0.65923 
0.63012 
0.58160 
0.67388 

CP 
34:-5987 
39.4828 
48.8968 
49.6989 
20.9397 
30.3123 
34.4740 
34.9711 

8.7366 
11. 5440 
13.8664 
20.1694 

6.4503 
7.5874 
7.6727 
9.7188 
5.2743 
6.8089 
8.4153 

11. 0935 
7.0000 

AIC 
306.958 
309.014 
312.541 
312.818 
300.846 
306.022 
309.006 
308.232 
291. 957 
294.537 
296.480 
301. 075 
289.390 
290.689 
290.783 
292.948 
287.339 
289.382 
291.349 
294.307 
288.955 

SBC 
309.314 
311. 371 
314.997 
315.175 
304.380 
309.557 
311. 540 
311. 766 
296.669 
299.249 
301.192 
305.787 
295.280 
296.579 
296.674 
298.839 
294.408 
296.450 
298.417 
301. 375 
297.201 
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Untransformed Data: 1986 and 1987 Omitted 

N = 24 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) AIC MSE SBC Variables in Model 

In Rsq 

1 0.341036 0.311083 21.4822 293.6 189619 295.9 QMA_LAG 

1 0.027742 -.016451 41. 2042 302.9 279771 305.3 QJA_LAG 

1 0.014830 -.029950 42.0170 303.2 283486 305.6 QND_LAG 

1 0.013218 -.031636 42.1185 303.3 283950 305.6 QSO_LAG 

2 0.490308 0.441766 14.0854 289.4 153650 292.9 QMA_LAG QMJ_LAG 

2 0.436759 0.383117 17.4563 291. 8 169792 295.3 QMA_LAG QJA_LAG 

2 0.419434 0.364142 18.5470 292.5 175015 296.1 QJF_ LAG QMA_LAG 

2 0.360833 0.299960 22.2359 294.8 192681 298.4 QMA_LAG QSO LAG 

----------------------------------------------------------------------------
3 0.566117 0.501035 11.3132 287.5 137336 292.3 QJF_ LAGQMA_LAG QMJ_ LAG 

3 0.528073 0.457284 13.7081 289.6 149379 294.3 QMA_ LAG QMJ_LAG QJA_ LAG 

3 0.517898 0.445582 14.3486 290.1 152599 294.8 QMA_LAG QMJ_LAG QND_ LAG 

3 0.511317 0.438014 14.7629 290.4 154682 295.1 QMA_LAG QMJ_ LAG QSO_ LAG 

------------------------------------------------------------------------------------
4 0.654924 0.582277 7.7227 284.1 114975 289.9 QJF_ LAG QMA_LAG QMJ_LAG QND_LAG 

4 0.644660 0.569851 8.3689 284.8 118395 290.6 QMA_LAG QMJ_ LAG QSO_LAG QND_ LAG 

4 0.573462 0.483664 12.8508 289.1 142118 295.0 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

4 0.572359 0.482329 12.9202 289.2 142485 295.1 QMA_LAG QMJ_LAG QJA_LAG QND_ LAG 

---------------------------------------------------------------------------------------
5 0.728960 0.653672 5.0621 280.3 95324 287.3 QJF_ LAG QMA_ LAG QMJ_ LAG QSO_ LAG 

QND_ LAG 

5 0.664866 0.571774 9.0969 285.4 117866 292.4 QJF_ LAG QMA_LAG QMJ_ LAG QJA_LAG 

QND_ LAG 

5 0.648078 0.550322 10.1537 286.5 123770 293.6 QMA_LAG QMJ_ LAG QJA_ LAG QSO_ LAG 

QND_ LAG 

5 0.573510 0.455041 14.8478 291.1 149996 298.2 QJF_LAG QMA_LAG QMJ_ LAG QJA_LAG 

QSO_LAG 

---------------------------------------------------------------------------------------
6 0.729947 0.634634 7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

282.2 100564 290.4 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO _LAG QND _LAG 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 4620984.1645 770164.02742 

17 1709592.0488 100564.23817 
23 6330576.2133 

317 .11865 
1599.31667 

19.82838 

R-square 
Adj R-sq 

F Value 
7.658 

0.7299 
0.6346 

Prob>F 
0.0004 
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Parameter Estimates 

Parameter Standard T for HO: Variance 
Variable OF Estimate Error Parameter=O Prob > ITI Inflation 
INTERCEP 1 1186.494602 217.27225224 5.461 0.0001 0.00000000 
QJF LAG 1 -0.266167 0.11724546 -2.270 0.0365 1.70272267 
QMA-LAG 1 0.687913 0.10812275 6.362 0.0001 2.30744632 
QMJ_LAG 1 -0.237199 0.07159452 -3.313 0.0041 1.779l2962 
QJA-LAG 1 0.040475 0.16241905 0.249 0.8062 1. 84 819394 
QSO-LAG 1 -0.323710 0.15993008 -2.024 0.0590 3.12456355 
QNO:::LAG 1 0.372410 0.11867307 3.138 0.0060 2.12065322 

Col linearity Oiagnostics(intercept adjusted) 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 
# Eigenvalue Index QJF LAG QMA LAG QMJ LAG QJA LAG QSO LAG QNO LAG 
1 2.80823 1.00000 0-:-0430 0-:-0221 0-:-0234 0-:-0340 0-:-0281 0-:-0187 
2 1. 25364 1. 49668 0.0027 0.09l0 0.1283 0.0001 0.0229 0.1336 
3 0.70603 1. 99437 0.0229 0.1611 0.0266 0.4813 0.0089 0.0194 
4 0.64801 2.08174 0.3080 0.0050 0.3007 0.0334 0.0001 0.1933 
5 0.42873 2.55931 0.5505 0.1037 0.1500 0.0513 0.2194 0.0513 
6 0.15535 4.25163 0.0729 0.6171 0.3711 0.4000 0.7206 0.5838 

OBS - MODEL TYPE DEPVAR_ - RMSE INTERCEP QJF_LAG QMA_LAG QMJ_LAG QJA_LAG QSO_LAG 

1 MODELl PARMS CRAB 435.453 1001.08 0.32980 
2 MODELl PARMS CRAB 528.933 1743.45 -0.15788 
3 MODELl PARMS CRAB 532.434 1484.58 
4 MODELl PARMS CRAB 532.870 1504.65 0.08253 
5 MODELl PARMS CRAB 391. 982 1231. 20 0.46903 -0.19518 
6 MODELl PARMS CRAB 412.059 1201.19 0.37116 -0.30138 
7 MODELl PARMS CRAB 418.348 1244.09 -0.22094 0.40484 
8 MODELl PARMS CRAB 438.954 1062.56 0.36615 -0.11107 
9 MODELl FARMS CRAB 370.589 1468.19 -0.21728 0.54162 -0.19349 

10 MODELl FARMS CRAB 386.495 1324.31 0.47242 -0.16143 -0.20017 
11 MODELl FARMS CRAB 390.640 1086.53 0.47574 -0.20534 
12 MODELl FARMS CRAB 393.297 1295.47 0.50704 -0.19598 -0.11442 
13 MODELl PARMS CRAB 339.080 1295.41 -0.31758 0.58821 -0.21254 
14 MODELl PARMS CRAB 344.086 1010.97 0.61771 -0.22861 -0.38646 
15 MODELl PARMS CRAB 376.985 1479.01 -0.18563 0.53270 -0.17731 -0.09747 
16 MODELl PARMS CRAB 377.472 1158.17 0.48187 -0.16692 -0.24561 
17 MODELl FARMS CRAB 308.746 1196.10 -0.25727 0.67892 -0.22954 -0.30504 
18 MODELl PARMS CRAB 343.316 1305.30 -0.28228 0.57855 -0.19398 -0.11352 
19 MODELl PARMS CRAB 351. 810 1039.35 0.60551 -0.21509 -0.07177 -0.34836 
20 MODELl PARMS CRAB 387.293 1478.82 -0.18742 0.53115 -0.17667 -0.10087 0.00663 
21 MODELl PARMS CRAB 317.119 1186.49 -0.26617 0.68791 -0.23720 0.04047 -0.32371 

OBS QND_LAG CRAB - IN_ P - EDF _ MSE_ - RSQ_ _ADJRSQ_ - CF AIC SBC _ -
1 -1 1 2 22 189619.20 0.34104 0.31108 21. 4822 293.578 295.934 
2 -1 1 2 22 279770.56 0.02774 -0.01645 41.2042 302.913 305.269 
3 0.07874 -1 1 2 22 283486.00 0.01483 -0.02995 42.0170 303.230 305.586 
4 -1 1 2 22 283950.05 0.01322 -0.03164 42.1185 303.269 305.625 
5 -1 2 3 21 153649.70 0.49031 0.44177 14.0854 289.414 292.948 
6 -1 2 3 21 169792.34 0.43676 0.38312 17.4563 291. 811 295.345 
7 -1 2 3 21 175015.24 0.41943 0.36414 18.5470 292.538 296.072 
8 -1 2 3 21 192680.65 0.36083 0.29996 22.2359 294.846 298.380 
9 -1 3 4 20 137336.47 0.56612 0.50103 11.3132 287.549 292.261 

10 -1 3 4 20 149378.61 0.52807 0.45728 13.7081 289.566 294.278 
11 0.10818 -1 3 4 20 152599.31 0.51790 0.44558 14.3486 290.078 294.790 
12 -1 3 4 20 154682.28 0.51132 0.43801 14.7629 290.403 295.116 
13 0.21101 -1 4 5 19 114975.17 0.65492 0.58228 7.7227 284.053 289.943 
14 0.32701 -1 4 5 19 118395.19 0.64466 0.56985 8.3689 284.756 290.646 
15 -1 4 5 19 142117.50 0.57346 0.48366 12.8508 289.139 295.029 
16 0.14004 -1 4 5 19 142484.93 0.57236 0.48233 12.9202 289.201 295.091 
17 0.36421 -1 5 6 18 95324.28 0.72896 0.65367 5.0621 280.257 287.325 
18 0.21431 -1 5 6 18 117866.11 0.66487 0.57177 9.0969 285.351 292.419 
19 0.31475 -1 5 6 18 123770.34 0.64808 0.55032 10.1537 286.524 293.592 
20 -1 5 6 18 149995.96 0.57351 0.45504 14.8478 291.136 298.205 
21 0.37241 -1 6 7 17 100564.24 0.72995 0.63463 7.0000 282.169 290.415 
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Untransfonned Data: 1962, 1969 and 1974 Omitted 

N = 23 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) 

In Rsq 

1 0.207380 0.169636 28.7314 

1 0.196753 0.158504 29.3713 

1 0.056302 0.011364 37.8292 

1 0.034326 -.011658 39.1526 

2 0.475736 0.423309 14.5711 

2 0.298945 0.228839 25.2174 

2 0.247711 0.172482 28.3027 

2 0.220334 0.142368 29.9513 

3 0.650116 0.594871 6.0699 

3 0.624393 0.565087 7.6190 

3 0.551558 0.480752 12.0051 

3 0.521443 0.445881 13.8186 

4 0.696120 0.628591 5.2996 

4 0.693956 0.625946 5.4299 

4 0.665342 0.590973 7.1530 

4 0.654760 0.578040 7.7903 

5 0.723099 0.641658 5.6749 

5 0.721299 0.639328 5.7833 

5 0.701094 0.613180 7.0001 

5 0.671922 0.575429 8.7568 

6 0.734306 0.634671 7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

AIC MSE 

290.4 280580 

290.7 284341 

294.4 334060 

295.0 341839 

282.9 194864 

289.6 260575 

291.2 279618 

292.1 289794 

275.6 136893 

277.3 146957 

281.3 175454 

282.8 187237 

274.4 

274.5 

276.6 

277.3 

274.2 

274.4 

276.0 

278.1 

275.3 

125499 

126393 

138210 

142580 

121084 

121871 

130706 

143462 

123444 

SBC Variables in Model 

292.7 QMA_LAG 

293.0 QND_LAG 

296.7 QJF_LAG 

297.2 QSO_LAG 

286.3 QMA_LAG QND_LAG 

293.0 QMA_LAG QJA_LAG 

294.6 QJA_LAG QND_LAG 

295.5 QMA_LAG QMJ_LAG 

280.2 QMA_LAG QJA_LAG QND_LAG 

281.8 QMA_LAG QSO_LAG QND_LAG 

285.9 QMA_LAG QMJ_LAG QND_LAG 

287.4 QJF_LAG QMA_LAG QND_LAG 

280.1 QMA_LAG QMJ_LAG QSO_LAG QND_LAG 

280.2 QMA_LAG QJA_LAG QSO_LAG QND_LAG 

282.3 QMA_LAG QMJ_LAG QJA_LAG QND_LAG 

283.0 QJF_LAG QMA_LAG QJA_LAG QND_LAG 

281.1 QMA_LAG QMJ_LAG QJA_LAG QSO_LAG 
QND_LAG 

281.2 QJF_LAG QMA_LAG QMJ_LAG QSO_LAG 

QND_LAG 

282.8 QJF_LAG QMA_LAG QJA_LAG QSO LAG 

QND_LAG 

285.0 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QND_LAG 

283.2 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO _LAG QND _LAG 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 5458681.2827 909780.21378 

16 1975110.3939 123444.39962 
22 7433791. 6765 

351. 34655 
1747.35652 

20.10732 

R-square 
Adj R-sq 

F Value 
7.370 

0.7343 
0.6347 

Prob>F 
0.0007 
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Parameter Estimates 

Parameter Standard T for HO: Variance 
Variable OF Estimate Error Parameter=O Prob > ITI Inflation 
INTERCEP 1 703.277369 258.92726553 2.716 0.0153 0.00000000 
QJF LAG 1 -0.125772 0.15309502 -0.822 0.4234 1. 84641253 
QMA-LAG 1 0.715345 0.14436853 4.955 0.0001 2.33251154 
QMJ-LAG 1 -0.116083 0.08208178 -1.414 0.1765 1.50965844 
QJA-LAG 1 -0.170701 0.19287465 -0.885 0.3892 2.11644568 
QSO-LAG 1 -0.389722 0.20107046 -1.938 0.0704 2.57954027 
QNO:=LAG 1 0.589417 0.12000825 4.911 0.0002 1.83636922 

Co11inearity Oiagnostics(intercept adjusted) 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 
# Eigenvalue Index QJF LAG QMA LAG QMJ LAG QJA LAG QSO LAG QNO LAG 
1 2.78197 1. 00000 0-:-0405 0-:-0228 0-:-0334 0-:-0361 0-:-0333 0-:-0103 
2 1.14541 1. 5584 6 0.0005 0.1280 0.0019 0.0000 0.0016 0.3086 
3 0.80085 1.86381 0.0811 0.0240 0.5032 0.0558 0.0451 0.0266 
4 0.58398 2.18261 0.0258 0.1095 0.2082 0.4021 0.0429 0.0727 
5 0.52439 2.30329 0.5789 0.0518 0.0039 0.0275 0.2460 0.0101 
6 0.16339 4.12636 0.2730 0.6639 0.2495 0.4785 0.6312 0.5718 

OBS MODEL TYPE DEPVAR RMSE INTERCEP QJF LAG QMA LAG QMJ_LAG QJA_LAG QSO_LAG 
1 MODEL1- PARMS- - CRAB 529.698 1184.71 - 0.33405 
2 MODELl PARMS CRAB 533.237 1280.23 
3 MODELl PARMS CRAB 577.979 1409.97 0.20746 
4 MODELl PARMS CRAB 584.670 1552.67 0.18000 
5 MODELl PARMS CRAB 441.434 535.41 0.39192 
6 MODELl PARMS CRAB 510.465 1366.87 0.40169 -0.32545 
7 MODELl PARMS CRAB 528.789 1457.91 -0.23490 
8 MODELl PARMS CRAB 538.325 1289.57 0.36161 -0.06214 
9 MODELl PARMS CRAB 369.991 682.70 0.49705 -0.45886 

10 MODELl PARMS CRAB 383.350 457.74 0.61404 -0.51205 
11 MODELl PARMS CRAB 418.872 696.19 0.47086 -0.15703 
12 MODELl PARMS CRAB 432.708 634.89 -0.23457 0.49804 
13 MODELl PARMS CRAB 354. 258 615.21 0.68780 -0.15276 -0.50505 
14 MODELl PARMS CRAB 355.517 593.54 0.60575 -0.33135 -0.31792 
15 MODELl PARMS CRAB 371.766 742.57 0.52238 -0.07631 -0.40197 
16 MODELl PARMS CRAB 377.598 707.42 -0.08013 0.52669 -0.43000 
17 MODELl PARMS CRAB 347.971 662.76 0.66043 -0.10794 -0.22875 -0.37308 
18 MODELl PARMS CRAB 349.100 688.55 -0.17541 0.75470 -0.14825 -0.48155 
19 MODELl PARMS CRAB 361.533 621. 51 -0.09964 0.64598 -0.29149 -0.32781 
20 MODELl PARMS CRAB 378.764 776.17 -0.09589 0.55955 -0.08144 -0.36360 
21 MODELl PARMS CRAB 351.347 703.28 -0.12577 0.71534 -0.11608 -0.17070 -0.38972 

OBS QND_LAG CRAB - IN P _EDF_ MSE RSQ ADJRSQ CP AIC SBC 
1 -1 1 -2- 21 280579-:-53 0-:-20738 -0.16964 28-:-7314 i90.434 292.705 
2 0.30483 -1 1 2 21 284341. 31 0.19675 0.15850 29.3713 290.740 293.011 
3 -1 1 2 21 334059.57 0.05630 0.01136 37.8292 294.446 296.717 
4 -1 1 2 21 341838.86 0.03433 -0.01166 39.1526 294.976 297.247 
5 0.36011 -1 2 3 20 194863.62 0.47574 0.42331 14.5711 282.927 286.333 
6 -1 2 3 20 260575.00 0.29894 0.22884 25.2174 289.610 293.017 
7 0.32835 -1 2 3 20 279618.17 0.24771 0.17248 28.3027 291.233 294.639 
8 -1 2 3 20 289793.61 0.22033 0.14237 29.9513 292.055 295.461 
9 0.42087 -1 3 4 19 136892.98 0.65012 0.59487 6.0699 275.626 280.168 

10 0.52808 -1 3 4 19 146957.03 0.62439 0.56509 7.6190 277.257 281.799 
11 0.41792 -1 3 4 19 175453.86 0.55156 0.48075 12.0051 281.334 285.876 
12 0.42748 -1 3 4 19 187236.53 0.52144 0.44588 13.8186 282.829 287.371 
13 0.58203 -1 4 5 18 125498.90 0.69612 0.62859 5.2996 274.383 280.061 
14 0.50828 -1 4 5 18 126392.68 0.69396 0.62595 5.4299 274.547 280.224 
15 0.44143 -1 4 5 18 138209.97 0.66534 0.59097 7.1530 276.602 282.280 
16 0.44006 -1 4 5 18 142580.09 0.65476 0.57804 7.7903 277.318 282.996 
17 0.55253 -1 5 6 17 121083.78 0.72310 0.64166 5.6749 274.245 281. 058 
18 0.62304 -1 5 6 17 121870.78 0.72130 0.63933 5.7833 274.394 281. 207 
19 0.53486 -1 5 6 17 130706.27 0.70109 0.61318 7.0001 276.004 282.817 
20 0.46578 -1 5 6 17 143462.37 0.67192 0.57543 8.7568 278.146 284.959 
21 0.58942 -1 6 7 16 123444.40 0.73431 0.63467 7.0000 275.295 283.243 
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Untransfonned Data: 1969,1974 and 1987 Omitted 

N = 23 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) 

In Rsq 

1 0.295690 0.262151 43.3503 

1 0.108617 0.066170 59.9112 

1 0.034481 -.011496 66.4742 

1 0.010676 -.036434 68.5816 

2 0.459356 0.405292 30.8614 

2 0.423714 0.366086 34.0167 

2 0.341892 0.276081 41.2602 

2 0.336963 0.270659 41.6965 

3 0.654209 0.599611 15.6117 

3 0.653084 0.598308 15.7113 

3 0.600636 0.537578 20.3544 

3 0.550746 0.479811 24.7710 

4 0.740119 0.682368 10.0064 

4 0.724574 0.663369 11.3825 

4 0.719452 0.657108 11.8360 

4 0.709929 0.645468 12.6791 

5 0.814570 0.760032 5.4155 

5 0.762505 0.692653 10.0247 

5 0.761499 0.691352 10.1137 

5 0.745618 0.670800 11.5196 

6 0.819264 0.751487 7.0000 

Dependent Variable: CRAB 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

AIC MSE 

289.8 273304 

295.2 345896 

297.1 374664 

297.6 383902 

285.7 

287.2 

290.3 

290.4 

277 .5 

277.5 

280.8 

283.5 

272.9 

274.2 

274.7 

275.4 

267.1 

272.8 

272.9 

274.4 

268.5 

220284 

234806 

268144 

270152 

148307 

148789 

171284 

192681 

117653 

124690 

127010 

131321 

88886 

113843 

114325 

121938 

92051 

SBC Variables in Model 

292.1 QMA_LAG 

297.5 QND_LAG 

299.4 QJA_LAG 

299.9 QSO_LAG 

289.2 QMA_LAG QND_LAG 

290.6 QMA_LAG QJA_LAG 

293.7 QJF_LAG QMA_LAG 

293.8 QMA_LAG QMJ_LAG 

282.0 QMA_LAG QJA_LAG QND_LAG 

282.1 QMA_LAG QSO_LAG QND_LAG 

285.3 QJF_LAG QMA_LAG QND_LAG 

288.0 QMA_LAG QMJ_LAG QND_LAG 

278.6 QMA_LAG QMJ_LAG QSO_LAG QND_LAG 

279.9 QJF_LAG QMA_LAG QSO_LAG QND_LAG 

280.3 QMA_LAG QJA_LAG QSO_LAG QND LAG 

281.1 QJF_LAG QMA_LAG QJA_LAG QND_LAG 

273.9 QJF_LAG QMA_LAG QMJ_LAG QSO_LAG 

QND_LAG 

279. 6 QJF _LAG QMA _ LAG QJA_ LAG QSO _LAG 

QND_LAG 

279.7 QMA_LAG QMJ_LAG QJA_LAG QSO_LAG 

QND_LAG 

281.2 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QND_LAG 

276.5 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO_LAG QND_LAG 

Analysis of Variance 
Sum of Mean 

DF Squares Square 
6 6676129.1225 1112688.1871 

16 1472809.5766 92050.598537 
22 8148938.6991 

303.39842 
1639.72174 

18.50304 

R-square 
Adj R-sq 

F Value 
12.088 

0.8193 
0.7515 

Prob>F 
0.0001 



# 
1 
2 
3 
4 
5 
6 

Variable OF 
INTERCEP 1 
QJF LAG 1 
QMA-LAG 1 
QMJ-LAG 1 
QJA-LAG 1 
QSO-LAG 1 
QNO=:LAG 1 

Parameter 
Estimate 

757.293276 
-0.254144 

0.829779 
-0.163093 
-0.104469 
-0.423809 

0.583573 

Parameter Estimates 

Standard 
Error 

224.73956599 
0.11238563 
0.11070876 
0.07275777 
0.16207086 
0.16598174 
0.10034964 

T for HO: 
Parameter=O 

3.370 
-2.261 

7.495 
-2.242 
-0.645 
-2.553 

5.815 

Prob > ITI 
0.0039 
0.0380 
0.0001 
0.0395 
0.5283 
0.02l3 
0.0001 

Col linearity Diagnostics(intercept adjusted) 

146 

Variance 
Inflation 

0.00000000 
1.56489541 
1.87958343 
1. 52101736 
1.99933819 
2.42386764 
1.59111739 

Condition Var Prop 
QJF LAG 

0-:-0456 
0.0060 
0.1737 
0.0346 
0.6440 
0.0962 

Var Prop 
QMALAG 

0-:-0283 
0.l359 
0.0428 
0.2441 
0.0066 
0.5422 

Var Prop 
QMJ LAG 

0-:-0330 
0.0260 
0.4667 
0.0455 
0.1147 
0.3141 

Var Prop 
QJA LAG 

0-:-0412 
0.0011 
0.0265 
0.3976 
0.0446 
0.4890 

Var Prop 
QSO LAG 

0-:-0390 
0.0092 
0.0234 
0.0051 
0.2898 
0.6336 

Var Prop 
QNO LAG 

0-:-0124 
0.3383 
0.0171 
0.1505 
0.0019 
0.4799 

Eigenvalue 
2.69282 
1.15340 
0.83413 
0.61384 
0.50274 
0.20307 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

OBS QND_LAG 

1 
2 0.24669 
3 
4 
5 0.30547 
6 
7 
8 
9 0.36904 

10 0.50691 
11 0.40870 
12 0.35837 
13 0.55629 
14 0.54899 
15 0.48259 
16 0.42554 
17 0.60009 
18 0.52169 
19 0.52958 
20 0.45820 
21 0.58357 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

CRAB 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

Index 
1. 00000 
1. 52797 
1. 79675 
2.09449 
2.31436 
3.64151 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

522.785 
588.130 
612.098 
619.598 
469.344 
484.568 
517.826 
519.762 
385.106 
385.732 
413.865 
438.955 
343.006 
353.115 
356.384 
362.382 
298.137 
337.407 
338.120 
349.196 
303.398 

IN P EDF 

1 2 21 
1 2 21 
1 2 21 
1 2 21 
2 3 20 
2 3 20 
2 3 20 
2 3 20 
3 4 19 
3 4 19 
3 4 19 
3 4 19 
4 5 18 
4 5 18 
4 5 18 
4 5 18 
5 6 17 
5 6 17 
5 6 17 
5 6 17 
6 7 16 

0.41315 949.57 
1273.31 
1821.28 
1525.13 

-0.20026 
0.10365 

427.77 
1178.10 

0.45391 
0.49507 
0.48036 

-0.40301 
1166.86 -0.19648 
1130.60 

606.20 
387.07 

0.47438 -0.12132 
0.56528 -0.50616 

655.77 -0.36560 
613.93 
569.21 

0.68444 
0.59274 
0.55449 -0.18531 
0.78004 -0.18086 
0.74789 

-0.58210 

-0.57560 
-0.48339 562.36 -0.27001 

520.37 0.68253 -0.33975 -0.38852 
0.63608 -0.40479 723.37 -0.24517 

751. 23 -0.27559 
632.32 -0.21701 
610.45 

0.84643 -0.18395 
0.73394 

-0.47474 
-0.26601 -0.35120 
-0.21297 -0.45577 

835.20 -0.27858 
757.29 -0.25414 

0.75663 -0.13884 
0.69488 -0.12684 
0.82978 -0.16309 

-0.30147 
-0.10447 -0.42381 

MSE 

273303.75 
345896.34 
374664.39 
383901. 83 
220283.61 
234805.76 
268144.19 
270152.42 
148306.68 
148789.20 
171283.96 
192681. 43 
117653.05 
124690.32 
127009.52 
131320.75 

88885.66 
113843.31 
114325.34 
121937.64 

92050.60 

_ RSQ_ 

0.29569 
0.10862 
0.03448 
0.01068 
0.45936 
0.42371 
0.34189 
0.33696 
0.65421 
0.65308 
0.60064 
0.55075 
0.74012 
0.72457 
0.71945 
0.70993 
0.81457 
0.76250 
0.76150 
0.74562 
0.81926 

_ADJRSQ _ 

0.26215 
0.06617 

-0.01150 
-0.03643 

0.40529 
0.36609 
0.27608 
0.27066 
0.59961 
0.59831 
0.53758 
0.47981 
0.68237 
0.66337 
0.65711 
0.64547 
0.76003 
0.69265 
0.69135 
0.67080 
0.75149 

CP 

43.3503 
59.9112 
66.4742 
68.5816 
30.8614 
34.0167 
41.2602 
41. 6965 
15.6117 
15.7113 
20.3544 
24.7710 
10.0064 
11. 3825 
11.8360 
12.6791 
5.4155 

10.0247 
10.1137 
11.5196 

7.0000 

AIC 

289.829 
295.247 
297.085 
297.645 
285.747 
287.215 
290.269 
290.441 
277.468 
277.542 
280.781 
283.488 
272.899 
274.235 
274.659 
275.426 
267.135 
272.827 
272.924 
274.407 
268.545 

SBC 

292.100 
297.518 
299.356 
299.916 
289.153 
290.622 
293.675 
293.847 
282.010 
282.084 
285.323 
288.030 
278.576 
279.912 
280.336 
281.104 
273.948 
279.640 
279.737 
281.220 
276.494 
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Untransformed Data: 1962, 1969, 1974, 1986 and 1987 Omitted 

N = 21 Regression Models for Dependent Variable: CRAB 

R-square Adj C(p) 

In Rsq 

1 0.396018 0.364229 28.3562 

1 0.036825 -.013869 55.3299 

1 0.036329 -.014391 55.3671 

1 0.036004 -.014733 55.3915 

2 0.592486 0.547207 15.6024 

2 0.553006 0.503340 18.5671 

2 0.432619 0.369577 27.6076 

2 0.430183 0.366870 27.7906 

3 0.663524 0.604145 12.2678 

3 0.656669 0.596081 12.7825 

3 0.643512 0.580603 13.7705 

3 0.607043 0.537697 16.5092 

4 0.769689 0.712111 6.2953 

4 0.755127 0.693908 7.3888 

4 0.705009 0.631261 11.1524 

4 0.681348 0.601685 12.9293 

5 0.801138 0.734850 5.9336 

5 0.797763 0.730350 6.1870 

5 0.765855 0.687806 8.5832 

5 0.688861 0.585148 14.3651 

6 0.813570 0.733672 7.0000 

Dependent Variable: CRAB 

Source 

Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

AIC 

251.1 

260.9 

260.9 

260.9 

244.8 

246.8 

251. 8 

251. 9 

242.8 

243.2 

244.0 

246.1 

236.9 

238.1 

242.1 

243.7 

235.8 

236.1 

239.2 

245.2 

236.4 

MSE 

142502 

227249 

227366 

227443 

101489 

111322 

141303 

141910 

88727 

90535 

94004 

103621 

64528 

68607 

82649 

89279 

59431 

60439 

69975 

92985 

59695 

SSC Variables in Model 

253.2 QMA_LAG 

263.0 QMJ_LAG 

263.0 QJF_LAG 

263.0 QJA_LAG 

248.0 QMA_LAG QMJ_LAG 

249.9 QMA_LAG QJA_LAG 

254.9 QMA_LAG QND_LAG 

255.0 QMA_ LAG QSO _LAG 

247.0 QMA_LAG QMJ_LAG QND_LAG 

247.4 QMA_LAG QJA_LAG QND_LAG 

248.2 QMA_LAG QMJ_LAG QJA_LAG 

250.3 QMA_LAG QMJ_LAG QSO_LAG 

242.1 QMA_LAG QMJ_LAG QSO_LAG QND_LAG 

243.4 QMA_LAG QMJ_LAG QJA_LAG QND_LAG 

247.3 QJF_LAG QMA_LAG QMJ_LAG QND_LAG 

248.9 QMA_LAG QJA_LAG QSO_LAG QND_LAG 

242.0 QJF_LAG QMA_LAG QMJ_LAG QSO_LAG 

QND_LAG 

242.4 QMA_LAG QMJ_LAG QJA_LAG QSO_LAG 

QND_LAG 

245.5 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QND_LAG 

251.4 QJF_LAG QMA_LAG QJA_LAG QSO_LAG 

QND_LAG 

243.7 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO _LAG QND _LAG 

Analysis of Variance 
Sum of Mean 

DF Squares Square 

6 3647078.5323 607846.42205 
14 835729.36008 59694.95429 
20 4482807.8924 

244.32551 
1637.31905 

14.92229 

R-square 
Adj R-sq 

F Value 

10.183 

0.8136 
0.7337 

Prob>F 

0.0002 
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Parameter Estimates 

Parameter Standard T for HO: Variance 
Variable OF Estimate Error Parameter=O Prob > ITI Inflation 
INTERCEP 1 982.445948 198.16974417 4.958 0.0002 0.00000000 
QJF LAG 1 -0.116051 0.10651615 -1. 090 0.2943 1. 80506263 
QMA-LAG 1 0.677866 0.10226540 6.628 0.0001 2.40l36907 
QMJ-LAG 1 -0.180452 0.05896644 -3.060 0.0085 1. 46301825 
QJA-LAG 1 -0.l31009 o .l3558717 -0.966 0.3503 2.14657507 
QSO-LAG 1 -0.270115 0.14269597 -1.893 0.0792 2.63102930 
QNO:::LAG 1 0.376595 0.10539190 3.573 0.0031 1.71701851 

Col linearity Oiagnostics(intercept adjusted) 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 
# Eigenvalue Index QJF LAG QMALAG QMJ LAG QJA LAG QSO LAG QNO LAG 
1 2.80079 1. 00000 0-:-0399 0-:-0230 0-:-0328 0-:-0376 0-:-0325 0-:-0092 
2 1.19140 1.53324 0.0001 0.10l3 0.0192 0.0026 0.0082 0.3148 
3 0.81244 1. 85671 0.0984 0.0586 0.4958 0.0544 0.0258 0.0014 
4 0.53296 2.29240 0.5774 0.0550 0.0001 0.0177 0.2500 0.0035 
5 0.49066 2.38919 0.0179 0.0739 0.2769 0.4747 0.0238 0.1990 
6 0.17175 4.03825 0.2663 0.6883 0.1752 0.4129 0.6597 0.4722 

OBS MODEL TYPE - - DEPVAR - RMSE_ INTERCEP QJF_LAG QMA_LAG QMJ_LAG QJA_LAG QSO_LAG - --
1 MODELl PARMS CRAB 377.494 1026.29 0.35988 
2 MODELl PARMS CRAB 476.706 1826.74 -0.08107 
3 MODELl PARMS CRAB 476.829 1428.01 0.13095 
4 MODELl PARMS CRAB 476.909 1775.96 -0.15217 
5 MODELl PARMS CRAB 318.574 1331. 27 0.45578 -0.20021 
6 MODELl PARMS CRAB 333.649 1209.04 0.43095 -0.33301 
7 MODELl PARMS CRAB 315.903 807.95 0.37877 
8 MODELl PARMS CRAB 376.710 1094.65 0.42240 -0.16371 
9 MODELl PARMS CRAB 297.871 1053.10 0.49190 -0.21994 

10 MODELl PARMS CRAB 300.890 870.28 0.48196 -0.41621 
11 MODELl PARMS CRAB 306.600 1371. 89 0.47716 -0.15091 -0.21085 
12 MODELl PARMS CRAB 321. 902 1363.98 0.49314 -0.19206 -0.10805 
13 MODELl PARMS CRAB 254.023 929.83 0.64355 -0.20970 -0.35222 
14 MODELl PARMS CRAB 261. 930 1027.24 0.53216 -0.15753 -0.29189 
15 MODELl PARMS CRAB 287.488 1106.60 -0.17497 0.56970 -0.21448 
16 MODELl PARMS CRAB 298.795 798.84 0.54922 -0.34427 -0.19102 
17 MODELl PARMS CRAB 243.784 982.14 -0.15286 0.70466 -0.20539 -0.33631 
18 MODELl PARMS CRAB 245.844 947.94 0.62659 -0.17325 -0.18385 -0.25395 
19 MODELl PARMS CRAB 264.528 1059.65 -0.09509 0.56925 -0.16261 -0.25424 
20 MODELl PARMS CRAB 304.935 818.24 -0.07950 0.58214 -0.31264 -0.20030 
21 MODELl PARMS CRAB 244.326 982.45 -0.11605 0.67787 -0.18045 -0.13101 -0.27011 

OBS QND_LAG CRAB IN - P - EDF MSE - RSQ_ _ADJRSQ_ - CP _AIC_ - SBC 

1 -1 1 2 19 142501.90 0.39602 0.36423 28.3562 251.108 253.197 
2 -1 1 2 19 227248.90 0.03682 -0.01387 55.3299 260.908 262.997 
3 -1 1 2 19 227365.95 0.03633 -0.01439 55.3671 260.919 263.008 
4 -1 1 2 19 227442.58 0.03600 -0.01473 55.3915 260.926 263.015 
5 -1 2 3 18 101489.27 0.59249 0.54721 15.6024 244.845 247.978 
6 -1 2 3 18 111321. 60 0.55301 0.50334 18.5671 246.787 249.920 
7 0.13532 -1 2 3 18 141303.34 0.43262 0.36958 27.6076 251. 795 254.928 
8 -1 2 3 18 141910.10 0.43018 0.36687 27.7906 251. 885 255.018 
9 0.19103 -1 3 4 17 88727.02 0.66352 0.60415 12.2678 242.822 247.000 

10 0.23825 -1 3 4 17 90534.58 0.65667 0.59608 12.7825 243.246 247.424 
11 -1 3 4 17 94003.82 0.64351 0.58060 13.7705 244.035 248.214 
12 -1 3 4 17 103620.74 0.60704 0.53770 16.5092 246.081 250.259 
13 0.34892 -1 4 5 16 64527.61 0.76969 0.71211 6.2953 236.861 242.084 
14 0.24741 -1 4 5 16 68607.49 0.75513 0.69391 7.3888 238.149 243.371 
15 0.25010 -1 4 5 16 82649.33 0.70501 0.63126 11.1524 242.059 247 .282 
16 0.30749 -1 4 5 16 89278.58 0.68135 0.60168 12.9293 243.679 248.902 
17 0.39339 -1 5 6 15 59430.73 0.80114 0.73485 5.9336 235.778 242.045 
18 0.34038 -1 5 6 15 60439.35 0.79776 0.73035 6.1870 236.131 242.399 
19 0.27224 -1 5 6 15 69975.29 0.76585 0.68781 8.5832 239.208 245.475 
20 0.33137 -1 5 6 15 92985.14 0.68886 0.58515 14.3651 245.178 251.445 
21 0.37659 -1 6 7 14 59694.95 0.81357 0.73367 7.0000 236.422 243.734 
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Untransfonned Harvest and Squared Root Inflows Data: 1962 and 1987 Omitted 

N = 24 Regression Models for Dependent Variable: CRAB 

R-square 

In c 

Adj 

Rsq 

C(p) 

1 0.248204 0.214031 16.3094 

1 0.109932 0.069474 22.9875 

1 0.063230 0.020649 25.2431 

1 0.057030 0.014168 25.5425 

2 0.367723 0.307506 12.5370 

2 0.366152 0.305786 12.6129 

2 0.361985 0.301222 12.8141 

2 0.250454 0.179068 18.2007 

3 0.565947 0.500839 4.9634 

3 0.528619 0.457912 6.7662 

3 0.433800 0.348871 11.3457 

3 0.429596 0.344036 11.5487 

4 0.623210 0.543886 4.1978 

4 0.607039 0.524310 4.9788 

4 0.568907 0.478151 6.8204 

4 0.567372 0.476293 6.8946 

5 0.639407 0.539242 5.4155 

5 0.630311 0.527619 5.8548 

5 0.628520 0.525331 5.9413 

5 0.570858 0.451653 8.7262 

6 0.648010 0.523779 7.0000 

Source 
Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

Arc MSE 

296.9 218040 

301.0 258142 

302.2 271687 

302.4 273485 

294.8 192109 

294.8 192586 

295.0 193852 

298.9 227739 

287.7 

289.7 

294.1 

294.3 

286.4 

287.4 

289.6 

289.7 

287.3 

287.9 

288.0 

291. 5 

288.7 

138475 

150384 

180633 

181975 

126533 

131964 

144769 

145285 

127822 

131046 

131681 

152120 

132111 

SBC Variables in Model 

299.3 SQR_QMA 

303.3 SQR_QND 

304.6 SQR_QSO 

304.7 SQR_QJF 

298.3 SQR_QMA SQR_QJA 

298.4 SQR_QMA SQR_QND 

298.5 SQR_QMA SQR_QMJ 

302.4 SQR_QJF SQR_QMA 

292.5 SQR_QMA SQR_QJA SQR_QND 

294.4 SQR_QMA SQR_QMJ SQR_QND 

298.8 SQR_QMA SQR_QJA SQR_QSO 

299.0 SQR_QMA SQR_QSO SQR_QND 

292.2 SQR_QMA SQR_QMJ SQR_QJA SQR_QND 

293.3 SQR_QMA SQR_QMJ SQR_QSO SQR_QND 

295.5 SQR_QJF SQR_QMA SQR_QJA SQR_QND 

295.6 SQR_QMA SQR_QJA SQR_QSO SQR_QND 

294.4 SQR_QMA SQR_QMJ SQR_QJA SQR_QSO 

SQR_QND 

295.0 SQR_QJF SQR_QMA SQR_QMJ SQR_QSO 

SQR_QND 

295.1 SQR_QJF SQR_QMA SQR_QMJ SQR_QJA 

SQR_QND 

298.5 SQR_QJF SQR_QMA SQR_QJA SQR_QSO 

SQR_QND 

297.0 SQR_QJF SQR_QMA SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 

Analysis of Variance 

Sum of 
DF Squares 

6 4134668.579 
17 2245891.1605 
23 6380559.7396 

Mean 
Square 

689111.42984 
132111.24474 

363.47111 
1712.12083 

21. 22929 

R-square 
Adj R-sq 

F Value 
5.216 

0.6480 
0.5238 

Prob>F 
0.0033 



Variable DF 

INTERCEP 1 
SQR_QJF 1 
SQR_QMA 1 
SQR_QMJ 1 
SQR_QJA 1 
SQR_QSO 1 
SQR_QND 1 

Number Eigenvalue 

1 
2 
3 
4 
5 
6 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

1 
2 15.8284 
3 
4 
5 
6 16.4000 
7 
8 
9 21. 9734 

10 19.7937 
11 
12 27.0217 
13 22.8281 
14 31.7915 
15 22.9797 
16 23.5351 
17 28.5956 
18 34.4545 
19 24.1996 
20 24.9113 
21 30.9910 

3.02499 
1. 20954 
0.66179 
0.52629 
0.45452 
0.12287 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

Parameter 
Estimate 

Parameter Estimates 

Standard 
Error 

T for HO: 
Parameter=O Prob > ITI 

Variance 
Inflation 

434.113541 
-8.126437 
47.675926 

-16.047186 

446.95680627 
12.60657971 
11. 63667493 

0.971 
-0.645 
4.097 

-1. 930 

0.3450 
0.5278 
0.0008 
0.0704 
0.3681 
0.3455 
0.0081 

0.00000000 
2.05733767 
2.75124604 
2.00370995 
2.48175504 
3.34478330 
2.26817311 

-12.326996 
-12.882837 

30.991014 

8.31316302 
13.33261271 
13.27827400 
10.34555581 

-0.925 
-0.970 

2.996 

Col linearity Diagnostics(intercept adjusted) 

Condition 
Index 

Var Prop 
SQR_QJF 

Var Prop 
SQR_QMA 

Var Prop 
SQR_QMJ 

Var Prop 
SQR_QJA 

Var Prop 
SQR_QSO 

Var prop 
SQR_QND 

1. 00000 
1.58144 
2.13798 
2.39746 
2.57981 
4.96170 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 

466.948 
508.077 
521. 236 
522.958 
438.302 
438.846 
440.286 
477.220 
372 .122 
387.793 
425.010 
426.585 
355.715 
363.268 
380.485 
381.162 
357.521 
362.003 
362.878 
390.026 
363.471 

22 
22 
22 
22 
21 
21 
21 
21 
20 
20 
20 
20 
19 
19 
19 
19 
18 
18 
18 
18 
17 

0.0331 
0.0009 
0.1191 
0.0202 
0.5846 
0.2421 

701. 75 
1112.96 
1303.24 
1127.30 
1076.46 

64.48 

0.0188 
0.0649 
0.1414 
0.0051 
0.1122 
0.6575 

14.5867 

0.0253 
0.0599 
0.1643 
0.3696 
0.0001 
0.3807 

24.2900 

30.1524 
24.6861 
34.6859 

0.0263 
0.0001 
0.2123 
0.2170 
0.0053 
0.5391 

-16.2870 

-19.7623 

0.0207 
0.0316 
0.0055 
0.0332 
0.1968 
0.7122 

-21. 5283 

-28.7678 

0.0113 
0.1853 
0.0011 
0.2003 
0.0075 
0.5945 

12.6875 

1064.10 
777.02 
348.63 
372.27 
998.20 
-70.71 
480.13 
236.24 
387.94 
311.90 
373.82 
371. 43 
535.99 
348.31 
434.11 

-3.4922 25.8464 
32.6544 
37.3821 
25.7207 
32.8596 
38.9938 
47.0937 

-31.3381 16.8949 

-4.7003 34.4152 
33.6815 
43.9051 

-18.8310 
-12.8927 -21.7515 
-20.7013 -20.9847 

-27.4520 
-27.4024 -3.2376 

-15.3881 -15.4956 -11.6141 
-12.4237 51.8616 -20.0479 -19.9949 

MSE 

218040.00 
258142.40 
271687.25 
273485.17 
192108.63 
192585.85 
193852.08 
227739.27 
138475.00 
150383.63 
180633.50 
181974.73 
126533.15 
131963.91 
144769.08 
145284.53 
127821. 54 
131045.83 
131680.60 
152120.17 
132111. 24 

-6.3135 41.5065 -13.1929 -19.8208 
-5.1335 35.7869 -25.7230 -3.8124 
-8.1264 47.6759 -16.0472 -12.3270 -12.8828 

0.24820 
0.10993 
0.06323 
0.05703 
0.36772 
0.36615 
0.36198 
0.25045 
0.56595 
0.52862 
0.43380 
0.42960 
0.62321 
0.60704 
0.56891 
0.56737 
0.63941 
0.63031 
0.62852 
0.57086 
0.64801 

0.21403 
0.06947 
0.02065 
0.01417 
0.30751 
0.30579 
0.30122 
0.17907 
0.50084 
0.45791 
0.34887 
0.34404 
0.54389 
0.52431 
0.47815 
0.47629 
0.53924 
0.52762 
0.52533 
0.45165 
0.52378 

_ CP_ 

16.3094 
22.9875 
25.2431 
25.5425 
12.5370 
12.6129 
12.8141 
18.2007 

4.9634 
6.7662 

11.3457 
11.5487 

4.1978 
4.9788 
6.8204 
6.8946 
5.4155 
5.8548 
5.9413 
8.7262 
7.0000 

AIC 

296.930 
300.982 
302.209 
302.368 
294.775 
294.834 
294.992 
298.858 
287.747 
289.727 
294.126 
294.303 
286.351 
287.360 
289.583 
289.668 
287.297 
287.895 
288.011 
291.474 
288.717 

_SBC _ 

299.286 
303.338 
304.566 
304.724 
298.309 
298.369 
298.526 
302.392 
292.459 
294.439 
298.838 
299.015 
292.242 
293.250 
295.473 
295.558 
294.365 
294.963 
295.079 
298.542 
296.964 

ISO 



lSI 

Untransfonned Harvest, Jan-Feb and May-Jun Inflows, and Squared Root other Inflows 
Data: 1962 and 1987 Omitted 

N = 24 Regression Models for Dependent Variable: CRAB 

R-square 
In 

Adj 
Rsq 

C(p) 

1 0.248204 0.214031 18.4847 

1 0.109932 0.069474 25.5629 

1 0.066478 0.024045 27.7874 

1 0.063230 0.020649 27.9536 

2 0.375087 0.315572 13.9895 

2 0.367723 0.307506 14.3665 

2 0.366152 0.305786 14.4469 

2 0.249688 0.178230 20.4087 

AIC MSE 

296.9 218040 

301. 0 258142 

302.1 270745 

302.2 271687 

294.5 18987l 

294.8 192109 

294.8 192586 

298.9 227972 

SBC Variables in Model 

299.3 SQR_QMA 

303.3 SQR_QNO 

304.5 QJF_LAG 

304.6 SQR_QSO 

298.0 SQR_QMA QMJ_LAG 

298.3 SQR_QMA SQR_ QJA 

298.4 SQR_QMA SQR_QND 

302.4 SQR_QMA SQR_ QSO 

----------------------------------------------------------------------------
3 0.565947 0.500839 6.2193 287.7 138475 292.5 SQR_QMA SQR_QJA SQR_QND 

3 0.534225 0.464359 7.8432 289.4 148595 294.2 SQR_QMA QMJ_LAG SQR_QNO 

3 0.433800 0.34887l 12.9840 294.1 180633 298.8 SQR_QMA SQR_ QJA SQR_QSO 

3 0.429596 0.344036 13.1992 294.3 181975 299.0 SQR_QMA SQR_QSO SQR_QNO 

------------------------------------------------------------------------------------
4 0.638147 0.561968 4.5234 285.4 121517 291.3 SQR_QMA QMJ_LAG SQR_QJA SQR_QNO 

4 0.622781 0.543367 5.3100 286.4 126677 292.3 SQR_QMA QMJ_LAG SQR_QSO SQR_QNO 

4 0.572998 0.483103 7.8584 289.4 143395 295.2 QJF_LAG SQR_QMA QMJ_LAG SQR_QND 

4 0.568051 0.477114 8.1116 289.6 145057 295.5 QJF_LAG SQR_QMA SQR_QJA SQR_QNO 

---------------------------------------------------------------------------------------
5 0.657485 0.562342 5.5335 286.1 121413 293.1 SQR_QMA QMJ_LAG SQR_QJA SQR_QSO 

SQR_QNO 

5 0.649543 0.552194 5.9400 286.6 124228 293.7 QJF_LAG SQR_QMA QMJ_LAG SQR_QSO 

SQR_QNO 

5 0.645278 0.546744 6.1583 286.9 125740 294.0 QJF_LAG SQR_QMA QMJ_LAG SQR_QJA 

SQR_QNO 

5 0.5697l5 0.450191 10.0265 291.5 152526 298.6 QJF_LAG SQR_QMA SQR_QJA SQR_QSO 

SQR_QNO 

---------------------------------------------------------------------------------------
6 0.667906 0.550697 

Source 

Model 
Error 

7.0000 

C Total 

Root MSE 
Dep Mean 
C.V. 

287.3 124644 295.6 QJF_LAG SQR_QMA QMJ_LAG SQR_QJA 

SQR_QSO SQR_QNO 

Analysis of Variance 
Sum of Mean 

OF Squares Square 

6 4261616.1935 710269.36558 
17 2118943.5461 124643.738 
23 6380559.7396 

353.04920 
17l2.12083 

20.62058 

R-square 
Adj R-sq 

F Value 

0.6679 
0.5507 

5.698 

Prob>F 

0.0021 



Variable DF 

INTERCEP 
QJF LAG 
SQR-QMA 
QMJ:::LAG 
SQR QJA 
SQR:::QSO 
SQR_QND 

1 
1 
1 
1 
1 
1 
1 

Number Eigenvalue 

1 
2 
3 
4 
5 
6 

1 MODELl 
2 MODELl 
3 MODELl 
4 MODELl 
5 MODELl 
6 MODELl 
7 MODELl 
8 MODELl 
9 MODELl 

10 MODELl 
11 MODELl 
12 MODELl 
13 MODELl 
14 MODELl 
15 MODELl 
16 MODELl 
17 MODELl 
18 MODELl 
19 MODELl 
20 MODELl 
21 MODELl 

1 
2 15.8284 
3 
4 
5 
6 
7 16.4000 
8 
9 21. 9734 

10 19.2504 
11 
12 27.0217 
13 22.6987 
14 32.0955 
15 23.9436 
16 22.9279 
17 28.9657 
18 35.1988 
19 24.5060 
20 24.6734 
21 31. 7296 

2.97946 
1. 22664 
0.67484 
0.56288 
0.43091 
0.12528 

PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 
PARMS 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

Parameter 
Estimate 

Parameter Estimates 

Standard 
Error 

T for HO: 
Parameter=O Prob > ITI 

Variance 
Inflation 

-75.460341 
-0.113065 
49.130647 
-0.185221 

472.98957985 
0.15480244 

11.32543478 

-0.160 
-0.730 

4.338 
-2.242 

0.8751 
0.4751 
0.0004 
0.0386 
0.3459 
0.2968 
0.0059 

0.00000000 
2.11640124 
2.76217196 
1. 87844397 
2.34194525 
3.32857945 
2.28479241 

-12.197112 
-13.847492 

31.729564 

0.08261502 
12.58025709 
12.86626336 
10.08566277 

-0.970 
-1. 076 

3.146 

Col linearity Diagnostics (intercept adjusted) 

Condition 
Index 

Var Prop 
QJF_LAG 

Var Prop 
SQR_QMA 

Var Prop 
QMJ_LAG 

Var Prop 
SQR_QJA 

Var Prop 
SQR_QSO 

Var Prop 
SQR_QND 

1. 00000 
1. 55851 
2.10120 
2.30071 
2.62950 
4.87680 

CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 
CRAB 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 

466.948 
508.077 
520.332 
521. 236 
435.742 
438.302 
438.846 
477.464 
372 .122 
385.480 
425.010 
426.585 
348.593 
355.917 
378.676 
380.863 
348.444 
352.460 
354.599 
390.545 
353.049 

22 
22 
22 
22 
21 
21 
21 
21 
20 
20 
20 
20 
19 
19 
19 
19 
18 
18 
18 
18 
17 

0.0336 
0.0000 
0.1374 
0.0087 
0.5623 
0.2579 

701. 75 
1112.96 
1382.60 
1303.24 

717.90 
1076.46 

0.0192 
0.0651 
0.1282 
0.0150 
0.1088 
0.6637 

0.19630 

0.0233 
0.0846 
0.2299 
0.2725 
0.0060 
0.3838 

24.2900 

0.0281 
0.0002 
0.1631 
0.2963 
0.0065 
0.5058 

-0.18001 

-0.20936 

0.0222 
0.0281 
0.0041 
0.0149 
0.2362 
0.6946 

-21. 5283 

-28.7678 

0.0123 
0.1674 
0.0042 
0.2019 
0.0076 
0.6066 

12.6875 

2.1592 
64.48 

669.92 
348.63 
-27.49 
998.20 
-70.71 
219.23 

34.8974 
30.1524 
24.6861 
23.3823 
32.6544 
37.0919 
25.7207 
32.8596 
39.5324 
47.7763 

-31.3381 16.8949 
-18.8310 

-0.14680 -22.1954 
-195.34 -0.22576 -22.3770 
-169.39 -0.20136 44.3683 -0.20953 

-0.04992 34.1579 -27.6912 302.83 
50.44 44 .8727 

-0.16842 53.1785 
-0.17474 -15.5857 -12.7065 

-303.28 
128.29 
260.44 
-75.46 

-0.22485 -20.9447 
-0.09284 42.6348 -0.15334 -19.9004 
-0.05279 35.3561 -26.1513 -3.5051 
-0.11307 49.1306 -0.18522 -12.1971 -13.8475 

MSE 

218040.00 
258142.40 
270745.26 
271687.25 
189871.12 
192108.63 
192585.85 
227971. 80 
138475.00 
148595.10 
180633.50 
181974.73 
121516.95 
126677.18 
143395.23 
145056.69 
121413.11 
124228.37 
125740.21 
152525.66 
124643.74 

0.24820 
0.10993 
0.06648 
0.06323 
0.37509 
0.36772 
0.36615 
0.24969 
0.56595 
0.53423 
0.43380 
0.42960 
0.63815 
0.62278 
0.57300 
0.56805 
0.65749 
0.64954 
0.64528 
0.56971 
0.66791 

0.21403 
0.06947 
0.02404 
0.02065 
0.31557 
0.30751 
0.30579 
0.17823 
0.50084 
0.46436 
0.34887 
0.34404 
0.56197 
0.54337 
0.48310 
0.47711 
0.56234 
0.55219 
0.54674 
0.45019 
0.55070 

_CP_ 

18.4847 
25.5629 
27.7874 
27.9536 
13.9895 
14.3665 
14.4469 
20.4087 

6.2193 
7.8432 

12.9840 
13.1992 

4.5234 
5.3100 
7.8584 
8.1116 
5.5335 
5.9400 
6.1583 

10.0265 
7.0000 

AIC 

296.930 
300.982 
302.126 
302.209 
294.494 
294.775 
294.834 
298.883 
287.747 
289.440 
294.126 
294.303 
285.381 
286.379 
289.354 
289.630 
286.063 
286.613 
286.903 
291. 538 
287.321 

_SBC_ 

299.286 
303.338 
304.482 
304.566 
298.028 
298.309 
298.369 
302.417 
292.459 
294.152 
298.838 
299.015 
291. 271 
292.269 
295.244 
295.521 
293.131 
293.681 
293.971 
298.606 
295.567 
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Summary Report 

Description of the Problem 1 

Bimonthly freshwater inflows into Galveston Bay were recorded for the years 1962 to 

1987. These variables, and various transformations of them, were used to construct a model 

for the annual harvest of oyster. 

Constructing Models· General Discussion 
Stability of coefficient estimates and accuracy of predicted values are primary goals in 

constructing models for prediction. To this end, the data must be examined from three points 

of view: individual observations (to detect outliers or influential points); variables, individually 

and in groups (to select an optimal set of predictors); and the interaction of these two, which 

produces the overall structure of the data set (to determine whether multicollinearity is present 

or not). The first two of these were examined by both graphic and quantitative means; the third 

by quantitative means only. 

Detecting Influential Points and Outliers 

The structures of individual variables were examined via box plots and histograms, as 

well as by all the usual numerical measures. For each pair of variables, 50, 90 and 95 % 

prediction ellipses and 95% confidence ellipses were plotted in a further effort to look for 

unusual points. For example, suppose large values of Variable A are generally associated with 

large values for Variable B. If an observation consisted of a large value for Variable A but a 

small value for Variable B, that point would be considered unusual, even though it was well 

within the range of data for both variables and could not be considered an outlier. 

In addition, a number of residual analysis techniques were employed. A large residual 

indicates a pOint not well-fit by the model. The deleted residual, however, is somewhat more 

useful in the search for influential points. The model is fitted without a given observation, and 

the predicted response and corresponding residual are calculated for that observation. The 

Studentized deleted residual is scaled to have a Student's t distribution. Histograms and 

normal p.p plots of the residuals were also examined. 

Other quantities, such as the Mahalanobis distance, Cook's distance, the leverage 

value, standarized values for the Dffits (to measure the influence of a given observation on the 

predicted response) and the Dfbetas (to measure the influence of a given observation on the 

calculated coefficients) were also used to build a general picture of the influence of individual 

points. Plots were made of the standardized Dfflts value for each model against the Dfbeta 

values for each predictor in the model. Points which were extreme indicated observations 

which had strong effects on both predicted values and coefficient estimates. 

I The following discussion, prepared by Jacqueline Kiffe, was taken from Seatrout Harvests in Galveston Bay: A 
Regression Analysis, by F. Michael Speed, Sr. And Jacqueline Kiffe. 
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Variable Selection 

For each regression, residuals were plotted against each of the independent variables 

to look for nonlinear relationships between the response variable and individual predictors. 

Partial residual plots were employed to examine the overall relationship between the response 

and individual predictors. A partial residual is a corollary to the deleted residual. That is, the 

model is fitted without a given variable and the predicted response and corresponding residual 

are calculated for each observation. This seeks to answer the question, "What is the 

relationship of this predictor to the response variable, taking all other variables into account?" 

Thus, it examines the marginal relationship of a given predictor to the response. 

Numerous measures have been developed over the years to assess the adequacy of a 

given model. We examined a number of these, including R2 and mean squared error (MSE), 

and several others which directly incorporate penalties for having too many predictors in the 

model, such as adjusted R2, Cp, AIC, and SBC. It is well-established that too many predictors 

in a model can lead to bad prediction, just as too few can, and these measures are used as 

part of the attempt to find an optimal model. 

MulticollinearHy 

Multicollinearity arises when one or more variables are nearly closely approximated by 

linear combinations of the remaining variables, resulting in unstable coefficient estimates. The 

variance inflation factor (VIF) was calculated for each coefficient estimate to measure this 

instability, which is not usually considered profound forVIF's less than 10. No problems were 

found with this data. Additionally, the condition index (a ratio of eigenvalues of the covariance 

matrix, with the largest eigenvalue always on top) was calculated. A ratio greater than 30 is 

considered cause for concern. Again, no evidence of multicollinearity was found. 

Other Procedures 
Several other miscellaneous diagnostiCS, including the Durbin-Watson test for serial 

autocorrelation were performed, and no general problems were detected. The Box-Cox 

procedure, used to find a transformation to normality, was also performed. 

How the Final Model Was Chosen 
Selecting the Data Set Used. First, the variables were explored thoroughly, individually 

and in pairs, in a first effort to detect outliers. The SAS programming language allows a 

number of diagnostics to be calculated for a group of models on a given data set without 

actually performing a formal regreSSion, thus allowing one to examine a large number of 

models quite efficiently. The Box-Cox procedure was performed to find if a transformation to 

normallity was suggested. The log transform was suggested for some variables, and the 

squared root for others. At this point, there were several data sets for which the diagnostic 

series was calculated: 



1. Untransformed data 

2. Harvest untransformed, and natural log of inflow variables 

3. All variables logged 

4. Harvest untransformed, and squared root of inflows variables 

5. All variables squared root. 

6. Harvest, Jan-Feb, May-Jun Inflows untransformed, logged others inflows 

Selecting the Points to be Omitted. The full regression with all diagnostics was 

performed for these models, each one contained all variables in its corresponding data set. All 

diagnostics were generated, and influential points were determined for each model. 

Data Set R2 Ad'usted R 2 

1 0.372 0.174 
2 0.343 0.136 
3 0.479 0.315 
4 0.356 0.153 
5 0.442 0.265 
6 0.362 0.160 

3 

Data sets 3, and 5 presented the highest R2 values. These two models were 

considered final candidates. The observations flagged as potentially influential are given in the 

summary table below, for each model. 

Year Variable 
1969 Mar-Apr Inflows 
1971 Ln(Jan-Feb Inflows) 
1975 Nov-Declnflows 
1979 Ln(Harvest) 
1983 Harvest, Jul-Aug Inflows 
1987 Nov-Dec Inflows 

Summary of points flagged by Boxptots 

Year Variable 
1975 Jan-Feb vs. Sept-Oct Inflows 

Mar-Apr vs. Sept-Oct Inflows 
May-Jun vs. Sept-Oct Inflows 
Jul-Aug vs. Sept-Oct Inflows 
Sept-Oct VS. Nov-Dec Inflows 

1983 Harvest VS. Jan-Feb Inflows 
Harvest VS. Mar-Apr Inflows 
Harvest VS. May-Jun Inflows 
Harvest VS. Jul-Aug Inflows 
Harvest VS. Sept-Oct Inflows 
Harvest VS. Nov-Dec Inflows 
Jan-Feb VS. Jul-Aug Inflows 
Mar-Apr VS. Jul-Aug Inflows 
May-Jun VS. Jul-Aug Inflows 
Jul-Aug VS. Sept-Oct Inflows 
Jul-Aug VS. Nov-Dec Inflows 

1987 Jan-Feb VS. Nov-Dec Inflows 

Summary of points flagged by 95% Prediction Ellipses 
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Data Set 3 
BOX SRE SDR LEV MAH COO SDF SDB TOTAL 

1971 1 1 2 
1979 1 1 1 1 1 5 10 
1983 1 1 2 

Data Set 5 
BOX SRE SDR LEV MAH COO SDF SDB TOTAL 

1979 1 1 1 3 
1983 1 1 2 4 

1987 1 1 

Summary of Points flagged by diagnostic measures 

Key to Abbreviations: 

BOX Box plot 

SRE Studentized residual 

SOR Studentized deleted residual 

LEV Leverage value 

MAH Mahalanobis distance 

COO Cook's distance 

SOF Standardized Dffrts value 

SOB Standardized Dfbeta value 

Selecting the Final Candidate Models. After the subset analysis led us to two models: 

Data Set 3 (an variables logged), 1979 omitted; and Data Set 5 (an variables squared root), 

1983 and/or 1979 omitted. 

Observations omitted R2 Adjusted R 2 

Data Set 3 1979 0.480 0.306 

Data Set 5 1983 0.611 0.481 
1979 0.428 0.237 
1979 & 1983 0.556 0.400 

Selecting the Final Models. It is clearly that Data set 5 with 1983 omitted is the best 

model. Regression was performed using this model, and the deleted residuals were calculated. 

Best Candidate Model R£ Adjusted Prob>F R2 

SORT (Oyster Harvest) = 80.878 - 1.116*SORT(Jan-Feb Inflows) 0.60 0.52 0.001 
+ 0.45*SORT(May-Jun Inflows) - 0.869*SORT(Jul-Aug Inflows) 
+ 0.381*SORT(Nov-Dec Inflows) 



All Variables Squared Root 

Summary Infonnation 

Descriptive Statistics 

Std. 
Mean Deviation N 

SORT (Oyster Harvest) 47.4574 14.8242 25 
SORT (January-February Inflows) 40.5504 8.8711 25 
SORT (May-June Inflows) 48.6587 12.9957 25 
SORT (July-August Inflows) 28.2210 7.8759 25 
SORT (November-December Inflows) 37.8882 10.7900 25 

Model Summarfol' 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R _Square Sguare Estimate Watson 
1 SORT (November-December 

Inflows). 
SORT (May-June Inflows). 

.IT5 .601 .521 10.2574 1.529 
SORT (July-August Inflows). 
SORT (Jf\uary-February 
Inflows)c, 

a. Dependent Variable: SORT (Oyster Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant). SORT (November-December Inflows). SORT (May-June Inflows). 
SORT (July-August Inflows). SORT (January-February Inflows) 

d. All requested variables entered. 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 3169.886 4 792.472 7.532 .001D 

Residual 2104.288 20 105.214 
Total 5274.175 24 

a. Dependent Variable: SORT (Oyster Harvest) 

b. Independent Variables: (Constant). SORT (November-December Inflows). 
SORT (May-June Inflows). SORT (July-August Inflows). SORT 
(January-February Inflows) 

5 



6 

SIa1dIr 
dim:! 

Unstandardized CoefIicie 95% COllfldellC8 
Coetfk:ienIs nIs Interval for B 

u-- Upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (Constant) 80.878 11.330 7.138 .000 57.243 104.513 

SORT (Jaluay-February Inflows) -1.116 .318 -.668 -3.515 .002 -1.778 -.454 
SORT (May-June Inflows) .450 .190 .395 2.367 .028 .054 .847 
SORT (July-August Inflows) -.869 .347 -.462 -2.507 .021 -1.592 -.146 
SORT (N<M!Inber-Oec:ember 

.381 .234 .2n 1.628 .119 -.107 .870 Inflows) 

a Depelident Variable: SORT (Oyster Hanest) 

Residuals StatIstIaI' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
22.1680 61.7712 47.4574 11.4925 25 Value 

Std. 
Predicted -2.201 1.245 .000 1.000 25 
Value 
Standard 
Error of 

2.8369 6.5596 4.4675 1.0628 25 Predicted 
Value 
Adjusted 
Predicted 19.1685 61.7778 47.4599 12.0495 25 
Value 

Residual -16.4183 19.6293 -2.E-14 9.3637 25 
Std. 

-1.601 1.914 .000 .913 25 Residual 
Stud. 

-1.854 2.343 .000 1.036 25 Residual 
Deleted 

-23.1691 29.4134 -2.E-03 12.1501 25 Residual 
Stud. 
Deleted -1.985 2.680 .006 1.090 25 
Residual 

Mahal. 
.876 8.855 3.840 2.255 25 Distance 

Cook's 
.000 .547 .063 .122 25 Distance 

Centered 
Leverage .036 .369 .160 .094 25 
Value 

a. Dependent Variable: SORT (Oyster Harvest) 
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Exploring the Data 

Listing of Data 

Obs. YEAR 

1 1962 

2 1963 

3 1964 

4 1965 

5 1966 

6 1967 

7 1968 

8 1969 

9 1970 

10 1971 

11 1972 

12 1973 

13 1974 

14 1975 

15 1976 

16 1977 

17 1978 

18 1979 

19 1980 

20 1981 

21 1982 

22 1983 

23 1984 

24 1985 

25 1986 

26 1987 

OYSTER 
JF LAG 
MA LAG 
MJ LAG 
JA LAG 
SO LAG 
ND LAG 

OYSTER JF LAG MA LAG MJ LAG JA LAG 

749.90 2954.20 1045.00 1507.05 985.43 

2131.30 915.25 503.40 916.45 367.34 

2920.80 977.03 709.20 620.95 208.60 

4583.30 1159.28 1048.65 1390.30 229.70 

4083.30 1796.50 1506.80 3868.55 732.35 

2992.60 1191.97 1280.87 3075.70 802.31 

2838.70 1193.37 1910.42 3503.55 656.56 

3447.20 1896.15 3669.45 5140.75 709.21 

3850.20 1207.70 3388.15 2824.15 446.00 

4021.70 443.30 1490.24 948.92 425.88 

3242.60 1088.25 510.89 1119.91 445.71 

1703.30 2116.37 3049.16 3859.81 1019.84 

836.70 2766.28 3164.87 3633.59 1081.86 

1236.80 3240.49 1594.75 2713.05 909.19 

3298.90 1719.70 1508.26 2901.65 1104.96 

1917.50 1159.13 1992.32 1636.66 685.40 

1076.80 2068.95 1908.49 1027.73 401.86 

43.10 2496.04 2675.62 2305.49 1705.39 

1004.20 2677.83 3231.60 2983.10 1701.37 

985.40 1407.75 1056.13 3306.17 1019.45 

3253.80 856.42 990.37 4067.47 1572.64 

6967.10 2023.75 1736.94 3035.88 2302.66 

2360.20 1963.01 1585.36 1671.18 1820.12 

3285.10 1863.89 1977.23 1291.46 575.53 

3541.10 2059.82 1721.08 3138.40 734.34 

2174.90 1778.48 1363.56 3793.13 1058.29 

Oyster harvest (thousands of pounds) 
Lagged January-February inflows (thousands of acre-feet) 
Lagged March-April inflows (thousands of acre-feet) 
Lagged May-June inflows (thousands of acre-feet) 
Lagged July-August inflows (thousands of acre-feet) 

SO LAG 

1658.99 

1571.22 

552.67 

357.73 

424.64 

395.08 

522.30 

536.00 

476.12 

1011.38 

1187.93 

656.82 

2393.69 

3097.29 

1270.46 

642.39 

594.52 

445.47 

1608.58 

1901.76 

1665.50 

1332.93 

1175.47 

2018.63 

1690.87 

1473.80 

Lagged September-October inflows (thousands of acre-feet) 
Lagged November-December inflows (thousands of acre-feet) 
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ND LAG 

2603.60 

1519.35 

847.05 

837.60 

1343.55 

812.45 

628.35 

891.47 

782.52 

491.33 

1265.65 

1708.29 

1737.41 

3763.55 

2834.55 

1235.49 

1518.63 

879.19 

1001.19 

781.13 

1487.45 

2629.44 

1801.08 

1445.47 

2729.59 

3736.27 



Summary Infonnation for Individual Variables 

Tests of Nonnallty 

Kolmogorov-Smimo/ 

Statistic df Slg, 
Oyster Harvest .093 26 .200· 
January-February Inflows .155 26 .112 
March-April Inflows .181 26 .028 
May-June Inflows .150 26 .139 
July-August Inflows .166 26 .063 
September-October Inflows .192 26 .015 
November-December 

.184 26 .024 Inflows 

Ln (Oyster Harvest) .175 26 .039 
Ln (January-February Inflows .150 26 .137 
Ln (March-April Inflows) .112 26 .200· 
Ln (May-June Inflows) .214 26 .004 
Ln (July-August Inflows) .092 26 .200· 
Ln (September-October 

.158 26 .095 Inflows) 

Ln (November-December 
.128 26 .200· 

Inflows) 

SORT (Oyster Harvest) .147 26 .156 
SORT (January-February 

.137 26 .200· 
Inflows) 

SORT (March-April Inflows) .137 26 .200· 
SORT (May-June Inflows) .175 26 .039 
SORT (July-August Inflows) .119 26 .200" 
SORT (September-October 

.182 26 .026 
Inflows) 

SORT (November-December 
.133 26 .200· 

Inflows) 

". This is a lower bound of the true significance. 

-. This is an upper bound of the true significance. 

a. Ulliefors Significance Correction 
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Shapiro-Wilk 

Statistic df Slg, 
.950 26 .308 
.963 26 .475 
.919 26 .048 
.942 26 .218 
.915 26 .040 
.904 26 .020 

.865 26 .010" 

.755 26 .010" 

.948 26 .289 

.950 26 .307 

.912 26 .035 

.970 26 .620 

.925 26 .070 

.959 26 .425 

.960 26 .434 

.973 26 .686 

.954 26 .366 

.936 26 .133 

.967 26 .542 

.928 26 .082 

.924 26 .064 
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Descrlptlves 

Statistic Std. ElTOr 
Oyster Mean 2636.40 295.0886 
Harvest 95% Confidence Lower 

Interval for Mean Bound 2028.66 

Upper 
3244.15 Bound 

5% Trimmed Mean 
2561.38 

Median 2879.75 
Variance 2264009 
Std. Deviation 

1504.66 

Minimum 43.10 
Maximum 6967.10 

Range 6924.00 
Interquartile Range 

2273.88 

Skewness .657 .456 
Kurtosis 1.287 .887 

Extreme Values 

Case 
Number Year Value 

Oyster Highest 1 22 1983 6967.10 
Harvest 2 4 1965 4583.30 

3 5 1966 4083.30 
4 10 1971 4021.70 
5 9 1970 3850.20 

Lowest 1 18 1979 43.10 
2 1 1962 749.90 
3 13 1974 836.70 
4 20 1981 985.40 
5 19 1980 1004.20 
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Descrlptlves 

Statistic Std. Error 
January-February Mean 1731.57 139.0755 
Inflows 95% Confidence Lower 

Interval for Mean Bound 1445.14 

Upper 
2018.00 Bound 

5% Trimmed Mean 
1717.69 

Median 1787.49 
Variance 502892 
Std. Deviation 

709.1485 

Minimum 443.30 
Maximum 3240.49 
Range 2797.19 
Interquartile Range 

921.5675 

Skewness .356 .456 
Kurtosis -.477 .887 

Extreme Values 

Case 
Number Year Value 

January-February Highest 1 14 1975 3240.49 
Inflows 2 1 1962 2954.20 

3 13 1974 2766.28 
4 19 1980 2677.83 
5 18 1979 2496.04 

Lowest 1 10 1971 443.30 
2 21 1982 856.42 
3 2 1963 915.25 
4 3 1964 977.03 
5 11 1972 1088.25 
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Descrlptlves 

Statistic Std. Error 
March-April Mean 1793.03 175.6272 
Inflows 95% Confidence Lower 

Interval for Mean Bound 1431.32 

Upper 
2154.74 Bound 

5% Trimmed Mean 
1763.94 

Median 1590.05 
Variance 801968 
Std. Deviation 

895.5268 

Minimum 503.40 
Maximum 3669.45 
Range 3166.05 
Interquartile Range 

1108.88 

Skewness .684 .456 
Kurtosis -.383 .887 

Extreme Values 

Case 
Number Year Value 

March-April Highest 1 8 1969 3669.45 
Inflows 2 9 1970 3388.15 

3 19 1980 3231.60 
4 13 1974 3164.87 
5 12 1973 3049.16 

Lowest 1 2 1963 503.40 
2 11 1972 510.89 
3 3 1964 709.20 
4 21 1982 990.37 
5 1 1962 1045.00 
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Descrtptlves 

Statistic Std. Error 
May-June Mean 2549.27 238.3907 
Inflows 95% Confidence Lower 

Interval for Mean Bound 2058.29 

Upper 
3040.24 Bound 

5% Trimmed Mean 
2522.40 

Median 2862.90 
Variance 1477583 
Std. Deviation 

1215.56 

Minimum 620.95 
Maximum 5140.75 
Range 4519.80 
Interquartile Range 

2170.47 

Skewness .057 .456 
Kurtosis -.940 .887 

Extreme Values 

Case 
Number Year Value 

May-June Highest 1 8 1969 5140.75 
Inflows 2 21 1982 4067.47 

3 5 1966 3868.55 
4 12 1973 3859.81 

5 26 1987 3793.13 

Lowest 1 3 1964 620.95 
2 2 1963 916.45 
3 10 1971 948.92 

4 17 1978 1027.73 
5 11 1972 1119.91 
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Normal Q-Q Plot 
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Descriptlves 

Statistic Std. Error 
July-August Mean 911.6129 104.5030 
Inflows 95% Confidence Lower 

Interval for Mean Bound 696.3850 

Upper 
1126.84 Bound 

5% Trimmed Mean 
879.3051 

Median 768.3225 
Variance 283943 
Std. Deviation 

532.8626 

Minimum 208.60 
Maximum 2302.66 
Range 2094.06 
Interquartile Range 

641.7063 

Skewness .968 .456 
Kurtosis .512 .887 

Extreme Values 

Case 
Number Year Value 

July-August Highest 1 22 1983 2302.66 
Inflows 2 23 1984 1820.12 

3 18 1979 1705.39 
4 19 1980 1701.37 
5 21 1982 1572.64 

Lowest 1 3 1964 208.60 
2 4 1965 229.70 
3 2 1963 367.34 
4 17 1978 401.86 
5 10 1971 425.88 
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Fig. 1.5a. Exploratory Plots of July-August Inflows. 
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Normal Q-Q Plot 

of SORT (July-August Inflows) 
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Fig. 1.5b. Exploratory Plots of Transformed July-August Inflows. 



Descrlptlves 

Statistic Std. Eiror 
September-October Mean 1179.31 139.3761 
Inflows 95% Confidence Lower 

Interval for Mean Bound 892.2641 

Upper 
1466.37 Bound 

5% Trimmed Mean 
1126.95 

Median 1181.70 
Variance 505068 
Std. Deviation 

710.6816 

Minimum 357.73 
Maximum 3097.29 
Range 2739.56 
Interquartile Range 

1128.05 

Skewness .825 .456 
Kurtosis .432 .887 

Extreme Values 

Case 
Number Year Value 

September-October Highest 1 14 1975 3097.29 
Inflows 2 13 1974 2393.69 

3 24 1985 2018.63 
4 20 1981 1901.76 
5 25 1986 1690.87 

Lowest 1 4 1965 357.73 
2 6 1967 395.08 
3 5 1966 424.64 
4 18 1979 445.47 
5 9 1970 476.12 
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Nennal Q.Q Plot 
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Fig. 1.6b. Exploratory Plots of Transformed September-October Inflows. 
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Descrlptlves 

Statistic Std. Error 
SQRT Mean 38.4032 2.1363 
(November-December 95% Confidence Lower 
Inflows) Interval for Mean Bound 34.0034 

Upper 
42.8031 Bound 

5% Trimmed Mean 
37.9963 

Median 37.3369 
Variance 118.664 
Std. Deviation 

10.8933 

Minimum 22.17 
Maximum 61.35 
Range 39.18 
Interquartile Range 

15.5223 

Skewness .697 .456 
Kurtosis -.342 .887 

Extreme Values 

Case 
Number Year Value 

November-December Highest 1 14 1975 3763.55 
Inflows 2 26 1987 3736.27 

3 15 1976 2834.55 
4 25 1986 2729.59 

5 22 1983 2629.44 

Lowest 1 10 1971 491.33 
2 7 1968 628.35 
3 20 1981 781.13 
4 9 1970 782.52 
5 6 1967 812.45 
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Percentile. 

Percentiles 

5 10 25 50 75 90 95 
Weighted uyster Harvest 290.4800 810.6600 1196.80 2879.75 3470.68 4233.30 6132.n 
Awrage January-February Inflows 587.8903 897.5995 1159.24 1787.49 2080.80 2822.65 3140.29 
(DelinHiOll 1) March-April Inflows 506.0215 649.7070 1054.26 1590.05 2163.14 3278.56 3570.99 

May-June Inflows 724.3750 939.1790 1365.59 2862.90 3536.06 3928.22 4765.10 
July-August Inflows 215.9818 326.0480 445.9275 768.3225 1087.63 1739.81 2133.n 
September-October Inflows 370.7975 415.7670 532.5713 1181.70 1660.62 2131.15 2851.03 
NO\IeITIber-December 

539.2820 735.2945 844.6875 1394.51 2001.71 3105.07 3754.00 Inflows 

Ln (Oyster Harvest) 4.7633 6.6966 7.0856 7.9654 8.1520 8.3493 8.7024 
Ln (January-February 

6.3247 6.7993 7.0555 7.4886 7.6405 7.9450 8.0511 Inflows) 

Ln (MarCh-April Inflows) 6.2266 6.4657 6.9606 7.3715 7.6708 8.0949 8.1799 
Ln (May-June Inflows) 6.5675 6.8449 7.2188 7.9595 8.1706 8.2757 8.4630 

Ln (July-August Inflows) 5.3741 5.7654 6.1002 6.6432 6.9917 7.4611 7.6595 

Ln (September-October 
5.9145 6.0296 6.2n7 7.0747 7.4149 7.6613 7.9481 Inflows) 

Ln (NO\IeITIber-December 
6.2832 6.5954 6.7390 7.2396 7.5883 8.0325 8.2306 Inflows) 

SORT (Oyster Harvest) 13.8518 28.4633 34.5798 53.6619 58.9114 65.0405 n.9500 
SORT (January-February 

23.9281 29.9585 34.0476 42.2786 45.6153 53.1225 56.0248 Inflows) 

SORT (March-April Inflows) 22.4948 25.4224 32.4693 39.8754 46.4081 57.2553 59.7471 
SORT (May-June Inflows) 26.7928 30.6451 36.9493 53.5048 59.4629 62.6714 68.9262 
SORT (July-August Inflows) 14.6924 17.9630 21.1170 27.7118 32.9789 41.7063 46.1229 
SORT (September-October 

19.2506 20.3876 23.0n1 34.3757 40.7506 46.1280 53.2985 Inflows) 

SORT (NO\IeITIber-Oecember 
23.1812 27.0841 29.0634 37.3389 44.5857 55.6059 61.2698 Inflows) 

Tukey's Oyster Harvest 1236.80 2879.75 344720 
Hinges January-February Inflows 1159.28 1787.49 2068.95 

MarCI1-Aprillnflows 1056.13 1590.05 1992.32 
May-June Inflows 1390.30 2862.90 3503.55 
July-August Inflows 446.0000 768.3225 1081.86 

September-October Inflows 535.9950 1181.70 1658.99 

NDllelTlber-December 
847.0500 1394.51 1801.08 Inflows 

Ln (Oyster Harvest) 7.1203 7.9654 8.1453 

Ln (January-February 
7.0556 7.4886 7.6348 Inflows) 

Ln (March-April Inflows) 6.9624 7.3715 7.5971 

Ln (May-June InflOWS) 7.2373 7.9595 8.1615 

Ln (July-August Inflows) 6.1003 6.8432 6.9864 

Ln (September-October 
6.2841 7.0747 7.4140 

Inflows) 

Ln (NDllelTlber-Oecember 
6.7418 7.2396 7.4961 Inflows) 

SORT (Oyster Harvest) 35.1682 53.6619 58.7129 

SORT (January-February 
34.0481 42.2786 45.4857 Inflows) 

SORT (March-April Inflows) 32.4982 39.8754 44.6354 

SORT (May-June Inflows) 37.2867 53.5048 59.1908 

SORT (July-August Inflows) 21.1187 27.7118 32.8916 

SORT (September-October 
23.1516 34.3757 40.7307 

Inflows) 

SORT (NO\IeITIber-December 
29.1041 37.3369 42.4391 Inflows) 
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Box-Cox Analysis 
Numerical Results 

Oyster QJF _Lag QMA_Lag QMJ_Lag QJA_Lag QSO_Lag QND_Lag LAMBDA 

1.901068118 .000036731 .000039694 .000095470 .000015678 .000011061 .000013979 -.000000020 

.975143103 .000031443 .000034694 .000083047 .000013404 .000010104 .000012740 -.000000019 

.502872485 .000027044 .000030436 .000072586 .000011511 .000009261 .000011661 -.000000018 

.260858528 .000023377 .000026805 .000063756 .000009932 .000008518 .000010721 -.000000017 

.136202069 .000020315 .000023707 .000056285 .000008613 .000007862 .000009902 -.000000016 

.071632396 .000017753 .000021059 .000049948 .000007509 .000007284 .000009189 -.000000015 

.037979414 .000015607 .000018795 .000044560 .000006584 .000006774 .000008568 -.000000014 

.020320169 .000013805 .000016857 .000039970 .000005807 .000006325 .000008030 -.000000013 

.010983733 .000012290 .000015199 .000036049 .000005155 .000005929 .000007564 -.000000012 

.006006417 .000011015 .000013779 .000032695 .000004607 .000005581 .000007163 -.000000011 

.003328478 .000009939 .000012563 .000029820 .000004146 .000005276 .000006819 -.000000010 

.001872928 .000009032 .000011524 .000027351 .000003759 .000005009 .000006528 -.000000009 

.001072819 .000008266 .000010637 .000025229 .000003434 .000004777 .000006284 -.000000008 

.000627488 .000007619 .000009883 .000023404 .000003162 .000004577 .000006084 -.000000007 

.000376195 .000007073 .000009243 .000021834 .000002935 .000004406 .000005924 -.000000006 

.000232247 .000006613 .000008704 .000020483 .000002748 .000004263 .000005801 -.000000005 

.000148433 .000006227 .000008255 .000019324 .000002595 .000004144 .000005715 -.000000004 

.000098776 .000005904 .000007884 .000018331 .000002472 .000004050 .000005663 -.000000003 

.000068815 .000005635 .000007583 .000017485 .000002375 .000003979 .000005645 -.000000002 

.000050407 .000005414 .000007347 .000016768 .000002302 .000003930 .000005660 -.000000001 

.000038901 .000005235 .000007169 .000016166 .000002252 .000003903 .000005709 .000000000 

.000031608 .000005092 .000007044 .000015668 .000002222 .000003898 .000005792 .000000001 

.000026949 .000004983 .000006970 .000015265 .000002211 .000003915 .000005911 .000000002 

.000023984 .000004904 .000006943 .000014947 .000002220 .000003956 .000006066 .000000003 

.000022147 .000004851 .000006962 .000014710 .000002247 .000004021 .000006262 .000000004 

.000021096 .000004824 .000007026 .000014548 .000002293 .000004112 .000006500 .000000005 

.000020619 .000004821 .000007134 .000014457 .000002358 .000004232 .000006783 .000000006 

.000020592 .000004841 .000007286 .000014436 .000002444 .000004381 .000007118 .000000007 

.000020940 .000004882 .000007483 .000014482 .000002552 .000004565 .000007508 .000000008 

.000021627 .000004945 .OOOOOm7 .000014595 .000002683 .000004787 .000007959 .000000009 

.000022640 .000005029 .000008020 .000014776 .000002839 .000005051 .000008480 .000000010 

.000023987 .000005134 .000008363 .000015025 .000003025 .000005363 .000009078 .000000011 

.000025692 .000005261 .000008761 .000015345 .000003242 .000005730 .000009764 .000000012 

.000027791 .000005410 .000009217 .000015739 .000003495 .000006161 .000010549 .000000013 

.000030339 .000005583 .000009737 .000016210 .000003788 .000006664 .000011446 .000000014 

.000033404 .000005780 .000010324 .000016764 .000004128 .000007252 .000012471 .000000015 

.000037073 .000006002 .000010987 .000017407 .000004520 .000007938 .000013642 .000000016 

.000041455 .000006251 .000011731 .000018145 .000004974 .000008738 .000014981 .000000017 

.000046680 .000006530 .000012566 .000018988 .000005497 .000009673 .000016513 .000000018 

.000052912 .000006840 .000013500 .000019944 .000006102 .000010765 .000018265 .000000019 

.000060348 .000007184 .000014545 .000021025 .000006800 .000012042 .000020272 .000000020 



Model Choice Diagnostics 
Untransformed Data 

N ~ 26 Regression Models for Dependent Variable: OYSTER 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.220733 0.188264 1. 5781 376.9 1837778 379.5 QJF_LAG 

1 0.071809 0.033135 6.0841 381.5 2188992 384.0 QSO_LAG 

1 0.028944 -.011516 7.3810 382.7 2290082 385.2 QMA_LAG 

1 0.003210 -.038323 8.1597 383.3 2350773 385.9 QMJ_LAG 

--------------------------------------------------------------------

2 0.285459 0.223325 

2 0.262295 0.198146 

2 0.252134 0.187103 

2 0.223298 0.155758 

3 0.319993 0.227265 

3 0.319527 0.226735 

3 0.319044 0.226187 

3 0.314102 0.220571 

4 0.354402 0.231431 

4 0.346885 0.222482 

4 0.342734 0.217541 

4 0.341693 0.216301 

1.6197 

2.3206 

2.6280 

3.5005 

2.5748 

2.5889 

2.6035 

2.7530 

3.5337 

3.7612 

3.8867 

3.9182 

376.7 1758399 

377.5 1815404 

377.9 1840407 

378.9 1911371 

377.4 1749479 

377.4 1750679 

377.4 1751920 

377.6 1764634 

378.1 1740046 

378.4 1760309 

378.5 1771495 

378.6 1774301 

380.5 QJF_LAG QND_LAG 

381. 3 QJF_LAG QJA_LAG 

381. 6 QJF_LAG QMJ_LAG 

382.6 QJF_LAG QSO_LAG 

382.4 QJF_LAG QSO_LAG QND_LAG 

382.5 QJF_LAG QMA_LAG QND_LAG 

382.5 QJF_LAG QJA_LAG QND_LAG 

382.7 QJF_LAG QMJ_LAG QND_LAG 

384.3 QJF_LAG QJA_LAG QSO_LAG 

384.6 QJF_LAG QMA_LAG QJA_LAG 

384.8 QJF_LAG QMJ_LAG QSO_LAG 

384.8 QJF_LAG QMA_LAG QSO_ LAG 

QND_LAG 

QND_LAG 

QND_LAG 

QND_LAG 

--------------------------------------------------------------------------------------------

5 0.370853 0.213566 5.0360 379.4 1780494 386.9 QJF_ LAG QMA_LAG QJA_LAG QSO_LAG 

QND_ LAG 

5 0.363811 0.204763 5.2490 379.7 1800422 387.2 QJF_ LAG QMJ_LAG QJA_LAG QSO_ LAG 

QND_LAG 

5 0.349017 0.186271 5.6967 380.3 1842290 387.8 QJF_ LAG QMA_LAG QMJ_LAG QSO_ LAG 

QND_ LAG 

5 0.347994 0.184993 5.7276 380.3 1845184 387.9 QJF_ LAG QMA_LAG QMJ_LAG QJA_LAG 

QND_LAG 

------------------------------------------------------------------------------------------------

6 0.372041 0.173739 7.0000 381. 3 1870663 390.1 QJF_LAG QMA_LAG QMJ_LAG QJA_LAG 

QSO_LAG QND_LAG 
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1 MODELl PARMS OYSTER 1355.65 4362.54 -0.99686 

2 MODELl PARMS OYSTER 1479.52 3305.49 -0.56735 

3 MODELl PARMS OYSTER 1513.30 3148.94 -0.28585 

4 MODELl PARMS OYSTER 1533.22 2457.62 0.07013 

5 MODELl PARMS OYSTER 1326.05 4179.06 -1.34467 

6 MODELl PARMS OYSTER 1347.37 4148.97 -1.21200 0.64293 

7 MODELl PARMS OYSTER 1356.62 3950.35 -1.09191 0.22625 

8 MODELl PARMS OYSTER 1382.52 4405.70 -0.93878 -0.12188 

9 MODELl PARMS OYSTER 1322.68 4288.65 -1.23453 -0.50151 

10 MODELl PARMS OYSTER 1323.13 3755.66 -1.70332 0.39630 

11 MODELl PARMS OYSTER 1323.60 3997.47 -1.51775 0.57998 

12 MODELl PARMS 

13 MODELl PARMS 

14 MODELl PARMS 

15 MODELl PARMS 

OYSTER 1328.40 

OYSTER 1319.11 

OYSTER 1326.77 

OYSTER 1330.98 

3789.05 -1. 42817 

4106.14 -1. 40842 

3629.59 -1.82759 

3930.00 -1. 31864 

0.21619 

0.58710 -0.50749 

0.36010 0.52617 

0.19368 -0.45912 

16 MODELl PARMS OYSTER 1332.03 3922.67 -1.54764 0.32422 -0.41188 

17 MODELl PARMS OYSTER 1334.35 3799.19 -1.66971 0.28391 0.54356 -0.42856 

18 MODELl PARMS OYSTER 1341.80 3894.80 -1.43507 0.13135 0.48448 -0.47770 

19 MODELl PARMS OYSTER 1357.31 3815.82 -1.48981 0.20598 0.12977 -0.41616 

20 MODELl PARMS 

21 MODELl PARMS 

OYSTER 1358.38 3593.41 -1.79644 0.31439 0.05311 0.49167 

OYSTER 1367.72 3762.03 -1.63720 0.23647 0.05498 0.50788 -0.42928 

OBS QND_LAG OYSTER IN P EDF SBC 

1 

2 

3 

4 

5 0.49451 

6 

7 

8 

9 0.67774 

10 0.70463 

11 0.46466 

12 0.48410 

13 0.64971 

14 0.65837 

15 0.65293 

16 0.81690 

17 0.77365 

18 0.63778 

190.74952 

20 0.63335 

21 0.74794 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

24 1837777.70 0.22073 0.18826 1.57809 376.945 379.461 

24 2188991.60 0.07181 0.03313 6.08406 381.492 384.008 

24 2290082.12 0.02894 -0.01152 7.38101 382.665 385.182 

24 2350772.61 0.00321 -0.03832 8.15965 383.346 385.862 

23 1758399.13 0.28546 0.22332 1.61971 376.690 380.464 

23 1815403.59 0.26229 0.19815 2.32058 377.520 381.294 

23 1840406.76 0.25213 0.18710 2.62800 377.875 381.650 

23 1911370.53 0.22330 0.15576 3.50051 378.859 382.633 

22 1749478.84 0.31999 0.22726 2.57481 377.402 382.435 

22 1750678.63 0.31953 0.22674 2.58892 377.420 382.452 

22 1751919.79 0.31904 0.22619 2.60352 377.438 382.471 

22 1764634.45 0.31410 0.22057 2.75305 377.626 382.659 

21 

21 

21 

21 

20 

1740046.08 0.35440 0.23143 3.53370 378.052 384.343 

1760308.56 0.34688 0.22248 3.76117 378.353 384.644 

1771494.87 0.34273 

1774301.36 0.34169 

1780494.08 0.37085 

0.21754 3.88674 378.518 384.808 

0.21630 3.91825 378.559 384.849 

0.21357 5.03597 379.381 386.930 

20 1800422.43 0.36381 0.20476 5.24903 379.670 387.219 

20 1842289.94 0.34902 0.18627 5.69665 380.268 387.817 

20 1845183.66 0.34799 0.18499 5.72759 380.309 387.857 

19 1870662.79 0.37204 0.17374 7.00000 381.332 390.138 
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Loqqed Inflows 

N = 26 Regression Models for Dependent Variable: OYSTER 

R-square Adj C(p) AIC MSE sac Variables in Model 
In Rsq 

1 0.171878 0.137373 1.9473 378.5 1952996 381.0 LN_QJF 

1 0.048586 0.008943 5.5126 382.1 2243761 384.7 LN_QSO 

1 0.026913 -.013633 6.1393 382.7 2294873 385.2 LN_QJA 

1 0.018617 -.022274 6.3792 382.9 2314437 385.5 LN_QMA 

-------------------------------------------------------------------

2 0.222484 0.154874 2.4839 378.9 1913372 382.7 LN_QJF LN_QND 

2 0.213720 0.145348 2.7373 379.2 1934939 383.0 LN_QJF LN_QMJ 

2 0.182889 0.111836 3.6289 380.2 2010811 384.0 LN_QJF LN_QSO 

2 0.176418 0.104802 3.8160 380.4 2026735 384.2 LN_QJF LN_QMA 

--------------------------------------------------------------------------
3 0.294441 0.198228 2.4031 378.4 1815219 383.4 LN_QJF LN_QSO LN_QND 

3 0.268832 0.169127 3.1436 379.3 1881103 384.3 LN_QJF LN_QMJ LN_QND 

3 0.262621 0.162069 3.3232 379.5 1897082 384.5 LN_QJF LN_QMA LN_QND 

3 0.223513 0.117629 4.4541 380.9 1997696 385.9 LN_QJF LN_QJA LN_QND 

---------------------------------------------------------------------------------

4 0.334952 0.208276 3.2316 378.8 1792469 385.1 LN_QJF LN_QMJ LN_QSO LN_QND 

4 0.323997 0.195235 3.5484 379.2 1821995 385.5 LN_QJF LN_QMA LN_QSO LN_QND 

4 0.304718 0.172283 4.1059 380.0 1873958 386.3 LN_QJF LN_QJA LN_QSO LN_QND 

4 0.280904 0.143934 4.7945 380.9 1938142 387.1 LN_QJF LN_QMA LN_QMJ LN_QND 

----------------------------------------------------------------------------------------
5 0.342270 0.177837 5.0200 380.5 1861384 

5 0.335383 0.169228 5.2191 380.8 1880875 

5 0.326261 0.157827 5.4829 381.2 1906688 

5 0.292614 0.115768 6.4559 382.4 2001909 

6 0.342960 0.135474 7.0000 382.5 1957295 

388.1 LN_QJF LN_QMA LN_QMJ LN_QSO LN_QND 

388.4 LN_QJF LN_QMJ LN_QJA LN_QSO LN_QND 

388.7 LN_QJF LN_QMA LN_QJA LN_QSO LN_QND 

390.0 LN_QJF LN_QMA LN_QMJ LN_QJA LN_QND 

391.3 LN_QJF LN_QMA LN_QMJ LN_QJA LN_QSO 

LN_QND 
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1 MODELl PARMS OYSTER 1397.50 12674.51 -1362.84 

2 MODELl PARMS OYSTER 1497.92 6218.25 -520.077 

3 MODELl PARMS OYSTER 1514.88 5293.16 -399.834 

4 MODELl PARMS OYSTER 1521.33 5452.14 -382.402 

5 MODELl PARMS OYSTER 1383.25 11162.54 -1901.89 

6 MODELl PARMS OYSTER 1391.02 10303.49 -1653.93 585.931 

7 MODELl PARMS OYSTER 1418.03 13687.79 -1258.55 -258.658 

8 MODELl PARMS OYSTER 1423.63 11971.24 -1481.55 214.258 

9 MODELl PARMS OYSTER 1347.30 13084.45 -1996.20 -784.636 

10 MODELl PARMS OYSTER 1371.53 8596.84 -2232.68 617.339 

11 MODELl PARMS OYSTER 1377.35 8038.24 -2568.01 726.682 

12 MODELl PARMS OYSTER 1413.40 11059.65 -1956.80 92.718 

13 MODELl PARMS OYSTER 1338.83 10605.33 -2302.13 577.987 -753.215 

14 MODELl PARMS OYSTER 1349.81 10250.93 -2564.63 627.390 -729.071 

15 MODELl PARMS OYSTER 1368.93 12933.77 -2184.34 302.359 -860.112 

16 MODELl PARMS OYSTER 1392.17 7362.98 -2556.78 455.428 443.085 

17 MODELl PARMS OYSTER 1364.33 9575.68 -2553.40 356.225 442.954 -729.007 

18 MODELl PARMS OYSTER 1371.45 10458.08 -2277.44 621.197 -76.440 -731.785 

19 MODELl PARMS OYSTER 1380.83 10448.58 -2603.44 567.051 150.233 -771.916 

20 MODELl PARMS OYSTER 1414.89 6885.39 -2453.98 468.051 645.382 -376.156 

21 MODELl PARMS OYSTER 1399.03 9368.49 -2527.01 363.247 495.137 -97.020 -701.330 

1 

2 

3 

4 

5 759.12 

6 

7 

8 

9 1337.44 

10 793.05 

11 1130.19 

12 744.06 

13 1346.05 

14 1616.85 

15 1343.97 

16 1016.03 

17 1502.68 

18 1345.04 

19 1593.22 

20 1094.68 

21 1504.49 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 . 
-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

MSE AlC SBC 

24 1952995.51 0.17188 0.13737 1.94729 378.526 381.042 

24 2243760.84 0.04859 0.00894 5.51260 382.134 384.650 

24 2294873.47 0.02691 -0.01363 6.13933 382.720 385.236 

24 2314436.87 0.01862 -0.02227 6.37922 382.940 385.457 

23 1913371.69 0.22248 0.15487 2.48387 378.886 382.660 

23 1934939.00 0.21372 0.14535 2.73730 379.178 382.952 

23 2010810.72 0.18289 0.11184 3.62886 380.178 383.952 

23 2026734.98 0.17642 0.10480 3.81599 380.383 384.157 

22 1815219.04 0.29444 0.19823 2.40307 378.361 383.394 

22 1881103.23 0.26883 0.16913 3.14361 379.288 384.321 

22 1897082.01 0.26262 0.16207 3.32321 379.508 384.540 

22 

21 

1997695.74 0.22351 0.11763 4.45411 380.852 385.884 

1792469.24 0.33495 0.20828 3.23157 378.824 385.114 

21 1821995.11 0.32400 0.19523 3.54836 379.249 385.539 

21 1873958.15 0.30472 0.17228 4.10588 379.980 386.270 

21 1938141.88 0.28090 0.14393 4.79451 380.855 387.146 

20 1861384.14 0.34227 0.17784 5.01997 380.536 388.085 

20 1880874.55 0.33538 0.16923 5.21913 380.807 388.356 

20 1906688.08 0.32626 0.15783 5.48289 381.161 388.710 

20 2001909.08 0.29261 0.11577 6.45588 382.428 389.977 

19 1957294.55 0.34296 0.13547 7.00000 382.509 391.315 
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Logged All Variables 

N = 26 Regression Models for Dependent Variable: LN OYSTE 

R-square 
In 

Adj 
Rsq 

C(p) AIC MSE SBC Variables in Model 

1 0.207950 0.174947 6.8987 -4.3707 0.785129 -1.8545 LN_QJF 

1 0.104136 0.066809 10.6865 -1.1685 0.888035 1.3477 LN_QJA 

1 0.054097 0.014684 12.5122 0.2447 0.937637 2.7609 LN_QMA 

1 0.001627 -.039972 14.4266 1.6483 0.989648 4.1645 LN_QSO 

2 0.332930 0.274924 

2 0.241620 0.175674 

2 0.217565 0.149527 

2 0.217114 0.149037 

3 0.373013 0.287515 

3 0.362449 0.275510 

3 0.354886 0.266916 

3 0.345534 0.256288 

4 0.470177 0.369259 

4 0.405160 0.291857 

4 0.383364 0.265910 

4 0.380342 0.262312 

4.3387 -6.8357 0.689990 -3.0614 LN_QJF LN QND 

7.6702 -3.5002 0.784438 0.2741 LN_QJF LN QMJ 

8.5479 -2.6883 0.809319 1.0860 LN_QJF LN QJA 

8.5644 -2.6733 0.809786 1.1010 LN_QJF LN QSO 

4.8762 -6.4469 0.678008 -1.4145 LN_QJF LN_QMJ LN_QND 

5.2617 -6.0125 0.689433 -0.9801 LN_QJF LN_QMA LN_QND 

5.5376 -5.7058 0.697611 -0.6735 LN QJF LN_QJA LN_QND 

5.8788 -5.3316 0.707724 -0.2993 LN QJF LN_QSO LN_QND 

3.3311 -8.8249 0.600220 -2.5344 LN_QJF LN_QMJ LN QJA LN_QND 

5.7033 -5.8154 0.673876 0.4751 LN_QJF LN_QMA LN_QJA LN_QND 

6.4986 -4.8797 0.698568 1.4108 LN_QJF LN_QMJ LN QSO LN QND 

6.6088 -4.7526 0.701992 1.5379 LN_QJF LN_QMA LN QMJ LN_QND 

5 0.479091 0.348864 5.0059 -7.2660 0.619628 0.2826 LN_QJF LN_QMA LN_QMJ LN _QJA LN_QND 

5 0.470182 0.337727 5.3310 -6.8251 0.630226 0.7235 LN_QJF LN_QMJ LN_QJA LN _QSO LN_QND 

5 0.406387 0.257984 7.6586 -3.8690 0.706111 3.6795 LN_QJF LN_QMA LN - QJA LN QSO LN QND 

5 0.389167 0.236459 8.2868 -3.1255 0.726594 4.4230 LN _QJF LN _QMA LN_QMJ LN_QSO LN_QND 

----------------------------------------------------------------------------------------------

6 0.479252 0.314805 7.0000 -5.2740 0.652038 3.5326 LN_QJF LN_QMA LN_QMJ LN_QJA LN_QSO 

LN_QND 
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1 MODELl PARMS LN OYSTE 0.88607 14.7701 -0.97186 

2 MODELl PARMS LN OYSTE 0.94236 11.0000 -0.50991 

3 MODELl PARMS LN_OYSTE 0.96832 10.7236 

4 MODELl PARMS LN OYSTE 0.99481 8.0367 

-0.42261 

-0.06170 

5 MODELl PARMS LN_OYSTE 0.83066 13.2296 -1.52107 

6 MODELl PARMS LN OYSTE 0.88568 13.3912 -1.14115 0.34076 

7 MODELl PARMS LN_OYSTE 0.89962 15.0309 -0.84309 -0.18200 

8 MODELl PARMS LN OYSTE 0.89988 14.1708 -1.03354 0.15298 

9 MODELl PARMS LN_OYSTE 0.82341 11.6827 -1.72051 0.37220 

10 MODELl PARMS LN OYSTE 0.83032 11.4926 -1.89143 0.40403 

11 MODELl PARMS LN_OYSTE 0.83523 13.5378 -1.35664 -0.27766 

12 MODELl PARMS LN OYSTE 0.84126 13.7511 -1.54666 -0.21290 

13 MODELl PARMS LN_OYSTE 0.77474 10.8550 -1.51184 0.75886 -0.70220 

14 MODELl PARMS LN_OYSTE 0.82090 11.3105 -1.78638 0.55079 -0.40454 

15 MODELl PARMS LN OYSTE 0.83580 12.1979 -1.73833 0.36211 -0.19321 

16 MODELl PARMS LN OYSTE 0.83785 11.0595 -1.88423 0.23005 0.28418 

17 MODELl PARMS LN_OYSTE 0.78716 10.1603 -1.69069 0.25382 0.66504 -0.70818 

18 MODELl PARMS LN OYSTE 0.79387 10.8422 -1.51098 0.75997 -0.70382 0.00411 

19 MODELl PARMS LN OYSTE 0.84030 11.5320 -1.79151 0.53367 -0.38357 -0.06989 

20 MODELl PARMS LN_OYSTE 0.85240 11.6035 -1.88340 0.20566 0.28415 -0.17924 

21 MODELl PARMS LN_OYSTE 0.80749 10.0693 -1.68801 0.25766 0.67055 -0.71841 0.02571 

OBS 

1 

2 

3 

4 

5 0.77343 

6 

7 

8 

9 0.79389 

10 0.97974 

11 0.81852 

12 0.93034 

13 0.92917 

14 1.12038 

15 0.93574 

16 0.90652 

17 1. 05459 

18 0.92647 

19 1.15973 

20 1. 02617 

21 1.03957 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 2 

1 2 

1 2 

1 2 

2 3 

2 3 

2 3 

2 3 

3 4 

3 4 

3 4 

3 4 

4 5 

4 5 

4 5 

4 5 

5 6 

5 6 

5 6 

5 6 

6 7 

MSE CP 

24 0.78513 0.20795 0.17495 6.8987 -4.37071 -1.85451 

24 0.88803 0.10414 0.06681 10.6865 -1.16846 1.34773 

24 0.93764 0.05410 0.01468 12.5122 0.24468 2.76088 

24 0.98965 0.00163 -0.03997 14.4266 1.64835 4.16454 

23 0.68999 0.33293 0.27492 4.3387 -6.83570 -3.06141 

23 0.78444 0.24162 0.17567 7.6702 -3.50016 0.27413 

23 0.80932 0.21756 0.14953 8.5479 -2.68826 1.08602 

23 0.80979 0.21711 0.14904 8.5644 -2.67328 1.10101 

22 0.67801 0.37301 0.28752 4.8762 -6.44690 -1.41451 

22 0.68943 0.36245 0.27551 5.2617 -6.01245 -0.98007 

22 0.69761 0.35489 0.26692 5.5376 -5.70585 -0.67346 

22 0.70772 0.34553 0.25629 5.8788 -5.33164 -0.29925 

21 0.60022 0.47018 0.36926 3.3311 -8.82486 -2.53438 

21 0.67388 0.40516 0.29186 5.7033 -5.81536 0.47512 

21 0.69857 0.38336 0.26591 6.4986 -4.87972 1.41077 

21 0.70199 0.38034 0.26231 6.6088 -4.75259 1.53789 

20 0.61963 0.47909 0.34886 5.0059 -7.26601 0.28257 

20 0.63023 0.47018 0.33773 5.3310 -6.82506 0.72352 

20 0.70611 0.40639 0.25798 7.6586 -3.86904 3.67954 

20 0.72659 0.38917 0.23646 8.2868 -3.12555 4.42303 

19 0.65204 0.47925 0.31481 7.0000 -5.27404 3.53263 
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46 

Squared Root J:nf~ows 

N ~ 26 Regression Models for Dependent variable: OYSTER 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.198202 0.164794 1.6690 377.7 1890913 380.2 SQR_QJF 

1 0.059309 0.020114 5.7691 381. 8 2218470 384.4 SQR_QSO 

1 0.024769 -.015865 6.7888 382.8 2299928 385.3 SQR_QMA 

1 0.010358 -.030877 7.2142 383.2 2333915 385.7 SQR_QJA 

--------------------------------------------------------------------

2 0.258625 0.194157 1. 8854 377.6 1824435 381. 4 SQR_QJF SQR_QND 

2 0.236237 0.169822 2.5463 378.4 1879530 382.2 SQR_QJF SQR_QMJ 

2 0.217780 0.149761 3.0911 379.0 1924949 382.8 SQR_QJF SQR_QJA 

2 0.204259 0.135064 3.4902 379.5 1958223 383.3 SQR_QJF SQR_QSO 

----------------------------------------------------------------------------

3 0.311677 0.217814 2.3193 377.7 1770875 382.8 SQR_QJF SQR_QSO SQR_QND 

3 0.301050 0.205738 2.6330 378.1 1798215 383.1 SQR_QJF SQR_QMA SQR_QND 

3 0.296898 0.201020 2.7555 378.3 1808897 383.3 SQR_QJF SQR_QMJ SQR_QND 

3 0.271248 0.171872 3.5127 379.2 1874888 384.2 SQR_QJF SQR_QJA SQR_QND 

------------------------------------------------------------------------------------

4 0.342497 0.217259 3.4094 378.5 1772133 384.8 SQR_QJF SQR_QMJ SQR_QSO SQR_QND 

4 0.339632 0.213848 3.4940 378.6 1779855 384.9 SQR_QJF SQR_QMA SQR_QSO SQR_QND 

4 0.332115 0.204899 3.7159 378.9 1800115 385.2 SQR_QJF SQR_QJA SQR_QSO SQR_QND 

4 0.312269 0.181272 4.3018 379.7 1853607 386.0 SQR_QJF SQR_QMA SQR_QMJ SQR_QND 

5 0.351926 0.189908 5.1311 380.2 1834055 387.7 SQR_QJF SQR_QMA SQR_QJA SQR_QSO 

SQR_ QND 

5 0.350900 0.188625 5.1614 380.2 1836961 387.7 SQR_QJF SQR_QMA SQR_QMJ SQR_QSO 

SQR_QND 

5 0.347638 0.184548 5.2577 380.3 1846191 387.9 SQR_ QJF SQR_ QMJ SQR_ QJA SQR_ QSO 

SQR_QND 

5 0.313663 0.142079 6.2606 381. 6 1942340 389.2 SQR_QJF SQR_QMA SQR_QMJ SQR_QJA 

SQR_QND 

------------------------------------------------------------------------------------------------
6 0.356367 0.153115 7.0000 382.0 1917355 390.8 SQR_QJF SQR_QMA SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 



OBS _MODEL __ TYPE __ DEPVAR_ _RMSE_ INTERCEP SQR_QJF SQR_QMA SQR_QMJ SQR_QJA SQR_QSO 

1 MODELl PARMS OYSTER 1375.10 5759.15 -76.686 

2 MODELl PARMS OYSTER 1489.45 3811.03 -35.7692 

3 MODELl PARMS 

4 MODELl PARMS 

5 MODELl PARMS 

OYSTER 1516.55 3557.74 -22.4386 

OYSTER 1527.72 3150.32 

OYSTER 1350.72 5357.33 -105.588 

-17.7329 

6 MODELl PARMS OYSTER 1370.96 5042.02 -88.188 

7 MODELl PARMS OYSTER 1387.43 5510.57 -90.626 

24.2401 

28.1633 

8 MODELl PARMS OYSTER 1399.37 5937.76 -71.081 -12.3891 

9 MODELl PARMS OYSTER 1330.74 5750.94 -101.972 -42.2469 

10 MODELl PARMS OYSTER 1340.98 4457.22 -141.067 38.3165 

11 MODELl PARMS OYSTER 1344.95 4637.16 -117.183 24.3162 

12 MODELl PARMS OYSTER 1369.27 5177.69 -115.324 

13 MODELl PARMS OYSTER 1331.21 5074.82 -112.670 

22.7660 

21.9103 -39.3280 

14 MODELl PARMS OYSTER 1334.11 4955.75 -131.733 31.6214 -36.6278 

29.2087 -45.6263 15 MODELl PARMS 

16 MODELl PARMS 

17 MODELl PARMS 

18 MODELl PARMS 

19 MODELl PARMS 

20 MODELl PARMS 

OYSTER 1341. 68 

OYSTER 1361.47 

OYSTER 1354.27 

OYSTER 1355.35 

OYSTER 1358.75 

OYSTER 1393.68 

5551.94 -114.175 

4276.86 -137.633 26.7459 15.2672 

4909.12 -137.247 27.2037 

4775.32 -128.286 20.0217 15.3001 

5102.06 -117.322 17.4072 

4270.85 -140.489 27.1706 12.8938 

23.1506 -40.0913 

-36.6508 

16.3989 -41.8253 

8.4050 

21 MODELl PARMS OYSTER 1384.69 4797.55 -133.391 20.4135 10.5253 16.9173 -39.1746 

OBS SQR_QND OYSTER IN 

1 

2 

3 

4 

5 41.1088 

6 

7 

8 

9 63.1519 

10 61. 2000 

11 41.1901 

12 38.9299 

13 61.7022 

14 76.8007 

15 62.1196 

16 55.1840 

17 74.0757 

18 70.7815 

19 61. 4206 

20 54.5944 

21 70.6687 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

P 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

EDF MSE CP 

24 1890913.33 0.19820 0.16479 1.66902 377.686 380.202 

24 2218470.34 0.05931 0.02011 5.76913 381.839 384.356 

24 2299928.09 0.02477 -0.01587 6.78875 382.777 385.293 

24 2333915.06 0.01036 -0.03088 7.21418 383.158 385.675 

23 1824434.68 0.25862 0.19416 1.88535 377.649 381.423 

23 1879529.52 0.23624 0.16982 2.54625 378.422 382.196 

23 1924949.35 0.21778 0.14976 3.09109 379.043 382.817 

23 1958222.88 0.20426 0.13506 3.49023 379.489 383.263 

22 1770875.38 0.31168 0.21781 2.31927 377.718 382.751 

22 1798215.23 0.30105 0.20574 2.63297 378.117 383.149 

22 1808896.93 0.29690 0.20102 2.75553 378.271 383.303 

22 1874888.14 0.27125 0.17187 3.51272 379.202 384.235 

21 

21 

21 

21 

20 

20 

20 

20 

1772132.79 0.34250 

1779854.94 0.33963 

1800114.88 0.33212 

1853606.90 0.31227 

1834055.18 0.35193 

1836961.11 0.35090 

1846191.19 0.34764 

1942339.83 0.31366 

0.21726 3.40944 378.527 384.818 

0.21385 3.49401 378.640 384.931 

0.20490 3.71591 378.934 385.225 

0.18127 4.30179 379.696 385.986 

0.18991 5.13109 380.152 387.700 

0.18862 5.16140 380.193 387.741 

0.18455 5.25768 380.323 387.872 

0.14208 6.26061 381.643 389.192 

19 1917355.40 0.35637 0.15311 7.00000 381.973 390.779 
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Squared Root All Variables 

N = 26 Regression Models 

R-square Adj C(p) 
In Rsq 

1 0.265254 0.234639 2.9946 

1 0.046862 0.007148 10.4238 

1 0.044493 0.004680 10.5044 

1 0.042755 0.002870 10.5636 

2 0.356132 0.300143 1.9031 

2 0.308118 0.247954 3.5365 

2 0.267539 0.203846 4.9169 

2 0.266459 0.202673 4.9536 

3 0.402794 0.321357 2.3157 

3 0.399307 0.317394 2.4344 

3 0.391409 0.308420 2.7030 

3 0.356305 0.268528 3.8972 

4 0.428125 0.319196 3.4541 

4 0.425708 0.316318 3.5363 

4 0.415816 0.304543 3.8728 

4 0.406544 0.293505 4.1882 

5 0.438770 0.298462 5.0919 

5 0.431092 0.288865 5.3531 

5 0.425708 0.282135 5.5363 

5 0.421965 0.277457 5.6636 

6 0.441472 0.265095 7.0000 

for Dependent Variable: SQR_OYST 

AIC MSE 

139.6 199.641 

146.4 258.981 

146.5 259.625 

146.5 260.097 

138.2 182.555 

140.1 196.168 

141.5 207.673 

141.6 207.979 

138.2 177.021 

138.4 178.055 

138.7 180.396 

140.2 190.801 

139.1 177.585 

139.2 178.335 

139.7 181. 407 

140.1 184.286 

140.6 182.993 

141.0 185.496 

141. 2 187.252 

141.4 188.472 

142.5 191. 697 

SBC Variables in Model 

142.1 SQR_QJF 

148.9 SQR_QJA 

149.0 SQR_QSO 

149.0 SQR_QMA 

142.0 SQR_QJF SQR_QND 

143.8 SQR_QJF SQR_QMJ 

145.3 SQR_QJF SQR_QJA 

145.4 SQR_QJF SQR_QMA 

143.3 SQR_QJF SQR_QMA SQR_QND 

143.4 SQR_QJF SQR_QMJ SQR_QND 

143.8 SQR_QJF SQR_QSO SQR_QND 

145.2 SQR_QJF SQR_QJA SQR_QND 

145.4 SQR_QJF SQR_QMJ SQR_QSO SQR_QND 

145.5 SQR_QJF SQR_QMA SQR_QSO SQR_QND 

146.0 SQR_QJF SQR_QMA SQR_QMJ SQR_QND 

146.4 SQR_QJF SQR_QMJ SQR_QJA SQR_QND 

148.2 SQR_QJF SQR_QMA SQR_QMJ SQR_QSO 

SQR_QND 

148.5 SQR_QJF SQR_QMJ SQR_QJA SQR_QSO 

SQR_QND 

148.8 SQR_QJF SQR_QMA SQR_QJA SQR_QSO 

SQR_QND 

148.9 SQR_QJF SQR_QMA SQR_QMJ SQR_QJA 

SQR_QND 

151.3 SQR_QJF SQR_QMA SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 
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1 MODELl PARMS SQR_OYST 14.1294 87.6187 -0.95224 

2 MODELl PARMS SQR_OYST 16.0929 60.5760 -0.40486 

3 MODELl PARMS SQR_OYST 16.1129 59.7628 -0.33254 

4 MODELl PARMS SQR_OYST 16.1275 61.8354 -0.31644 

5 MODELl PARMS SQR_OYST 13.5113 82.3293 -1.33269 

6 MODELl PARMS SQR_OYST 14.0060 79.4471 -1.08331 

7 MODELl PARMS SQR_OYST 14.4109 86.7072 -1.00336 

0.27622 

0.10327 

8 MODELl PARMS SQR_OYST 14.4215 86.5190 -0.98561 0.05988 

9 MODELl PARMS SQR_OYST 13.3049 72.1966 -1.73208 0.43133 

10 MODELl PARMS SQR_OYST 13.3437 74.1190 -1.46489 0.27722 

11 MODELl PARMS SQR_OYST 13.4311 85.7745 -1.30105 -0.36978 

12 MODELl PARMS SQR_OYST 13.8131 82.1034 -1.34494 0.02862 

13 MODELl PARMS SQR_OYST 13.3261 77.8536 -1.42638 0.25669 -0.33559 

14 MODELl PARMS SQR_OYST 13.3542 76.3203 -1.65488 0.37595 -0.30298 

15 MODELl PARMS SQR_OYST 13.4687 70.1109 -1.69238 0.29753 0.17655 

16 MODELl PARMS SQR_OYST 13.5752 74.1259 -1.40308 0.33166 -0.20521 

17 MODELl PARMS SQR_OYST 13.5275 74.2351 -1.61504 0.24189 0.17682 -0.30324 

18 MODELl PARMS SQR_OYST 13.6197 77.6315 -1.38844 0.29341 -0.13374 -0.31522 

-0.00161 -0.30274 19 MODELl PARMS SQR_OYST 13.6840 76.3236 -1.65450 0.37626 

20 MODELl PARMS SQR_OYST 13.7285 70.2463 -1.62801 0.28796 0.23004 -0.18942 

21 MODELl PARMS SQR_OYST 13.8455 74.0673 -1.57652 0.23894 0.21286 -0.12767 -0.28420 

1 

2 

3 

4 

5 0.54115 

6 

7 

8 

9 0.76732 

10 0.54208 

11 0.73409 

12 0.53841 

13 0.71711 

14 0.89636 

15 0.69775 

16 0.56190 

17 0.82680 

18 0.71940 

19 0.89655 

20 0.71104 

21 0.82765 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

MSE CP SBC 

24 199.641 0.26525 0.23464 2.9946 139.628 142.145 

24 258.981 0.04686 0.00715 10.4238 146.395 148.911 

24 259.625 0.04449 0.00468 10.5044 146.459 148.975 

24 260.097 0.04276 0.00287 10.5636 146.506 149.023 

23 182.555 0.35613 0.30014 1.9031 138.196 141.970 

23 196.168 0.30812 0.24795 3.5365 140.066 143.840 

23 207.673 0.26754 0.20385 4.9169 141.547 145.322 

23 207.979 0.26646 0.20267 4.9536 141.586 145.360 

22 177.021 0.40279 0.32136 2.3157 138.240 143.272 

22 178.055 0.39931 0.31739 2.4344 138.391 143.423 

22 180.396 0.39141 0.30842 2.7030 138.731 143.763 

22 190.801 0.35630 0.26853 3.8972 140.189 145.221 

21 177.585 0.42812 0.31920 3.4541 139.113 145.403 

21 178.335 0.42571 0.31632 3.5363 139.222 145.513 

21 181.407 0.41582 0.30454 3.8728 139.666 145.957 

21 184.286 0.40654 0.29350 4.1882 140.076 146.366 

20 182.993 0.43877 0.29846 5.0919 140.624 148.173 

20 185.496 0.43109 0.28887 5.3531 140.977 148.526 

20 187.252 0.42571 0.28214 5.5363 141.222 148.771 

20 188.472 0.42197 0.27746 5.6636 141.391 148.940 

19 191.697 0.44147 0.26510 7.0000 142.499 151.305 
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Untransfo%Dlad and LoC]9'ad Inflows 

N ~ 26 Regression Models for Dependent Variable: OYSTER 

R-square Adj C (p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.220733 0.188264 1.1908 376.9 1837778 379.5 QJF_LAG 

1 0.048586 0.008943 6.3l38 382.1 2243761 384.7 LN_QSO 

1 0.026913 -.013633 6.9588 382.7 2294873 385.2 LN_QJA 

1 0.018617 -.022274 7.2057 382.9 2314437 385.5 LN_QMA 

-------------------------------------------------------------------

2 0.283735 0.221451 

2 0.252134 0.187103 

2 0.229727 0.162747 

2 0.229382 0.162372 

3 0.337873 0.247583 

3 0.319245 0.226415 

3 0.315169 0.221783 

3 0.287046 0.189825 

4 0.356852 0.234348 

4 0.344143 0.219218 

4 0.342271 0.216990 

4 0.338004 0.211909 

5 0.361541 0.201926 

5 0.357543 0.196929 

5 0.344276 0.180345 

5 0.344134 0.180167 

1. 3159 

2.2563 

2.9231 

2.9334 

1. 7047 

2.2591 

2.3804 

3.2173 

3.1399 

3.5181 

3.5738 

3.7008 

5.0004 

5.1193 

5.5142 

5.5184 

376.8 1762642 

377.9 1840407 

378.6 1895549 

378.7 1896398 

376.7 1703478 

377.4 1751403 

377.6 1761889 

378.6 1834243 

378.0 1733442 

378.5 1767697 

378.5 1772742 

378.7 1784244 

379.8 1806846 

379.9 1818160 

380.5 1855705 

380.5 1856109 

380.5 QJF_LAG LN_QND 

381. 6 QJF_LAG QMJ_LAG 

382.4 QJF_LAG LN_QJA 

382.4 QJF_LAG LN_QMA 

381.7 QJF_LAG LN_QMA LN_QND 

382.5 QJF_LAG LN_QSO LN_QND 

382.6 QJF_LAG QMJ_LAG LN_QND 

383.7 QJF_LAG LN_QJA LN_QND 

384.2 QJF_LAG LN_QMA LN_QSO LN_QND 

384.8 QJF_LAG QMJ_LAG LN_QSO LN_QND 

384.8 QJF_LAG LN_QMA QMJ_LAG LN_QND 

385.0 QJF_LAG LN_QMA LN_QJA LN_QND 

387.3 QJF_ LAG LN_QMA QMJ_LAG LN_QSO 

LN QND -
387.5 QJF_LAG LN QMA LN QJA LN_ QSO 

LN_QND 

388.0 QJF_ LAG QMJ_LAG LN_QJA LN_QSO 

LN_QND 

388.0 QJF_LAG LN_QMA QMJ_LAG LN_QJA 

LN_QND 

-----------------------------------------------------------------------------------------------
'6 0.361553 0.159938 7.0000 381. 8 1901907 390.6 QJF_LAG LN_QMA QMJ_LAG LN_QJA 

LN_QSO LN_QND 
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OBS _MODEL __ TYPE __ DEPVAR_ RMSE INTERCEP QJF_LAG LN_QMA QMJ_LAG LN_QJA LN_QSO 

1 MODELl PARMS OYSTER 1355.65 4362.54 -0.99686 

2 MODELl PARMS OYSTER 1497.92 6218.25 

3 MODELl PARMS OYSTER 1514.88 5293.16 

4 MODELl PARMS OYSTER 1521.33 5452.14 

5 MODELl PARMS OYSTER 1327.65 -1018.48 -1.36761 

6 MODELl PARMS OYSTER 1356.62 3950.35 -1.09191 

7 MODELl PARMS OYSTER 1376.79 2775.59 -1.11982 

-382.402 

8 MODELl PARMS OYSTER 1377.10 2373.78 -1.10067 294.504 

9 MODELl PARMS OYSTER 1305.17 -9154.79 -1.83487 827.447 

10 MODELl PARMS OYSTER 1323.41 205.22 -1.33153 

11 MODELl PARMS OYSTER 1327.36 -1432.32 -1.46280 

12 MODELl PARMS OYSTER 1354.34 -1803.93 -1.43008 

13 MODELl PARMS OYSTER 1316.60 -7073.63 -1.74107 709.382 

14 MODELl PARMS OYSTER 1329.55 -277.06 -1.42005 

0.22625 

0.22637 

0.20266 

15 MODELl PARMS OYSTER 1331.44 -7930.59 -1.79580 684.541 0.09900 

-399.834 

270.874 

166.275 

16 MODELl PARMS OYSTER 1335.76 -9114.63 -1.82895 839.955 -34.540 

-520.077 

-550.661 

-414.098 

-500.354 

17 MODELl PARMS OYSTER 1344.19 -5793.40 -1.70000 560.902 0.10223 -417.304 

18 MODELl PARMS OYSTER 1348.39 -7059.61 -1.75023 673.295 82.438 -435.962 

19 MODELl PARMS OYSTER 1362.24 -427.45 -1.43055 0.19350 39.843 -509.837 

20 MODELl PARMS OYSTER 1362.39 -7396.25 -1.75948 693.696 0.12871 -143.667 

21 MODELl PARMS OYSTER 1379.10 -5764.14 -1.69764 562.618 0.10473 -12.220 -414.142 

OBS LN_QND OYSTER IN P EDF MSE AIC SBC 

1 

2 

3 

4 

-1 24 1837777.70 0.22073 0.18826 1.19076 376.945 379.461 

5 833.97 

6 

-1 

-1 

-1 

-1 

-1 

24 2243760.84 0.04859 0.00894 6.31383 382.134 384.650 

24 2294873.47 0.02691 -0.01363 6.95882 382.720 385.236 

24 2314436.87 0.01862 -0.02227 7.20568 382.940 385.457 

23 1762641.92 0.28373 0.22145 1.31585 376.753 380.527 

23 1840406.76 0.25213 0.18710 2.25627 377.875 381.650 

7 

8 

9 1228.96 

10 1181.00 

11 834.19 

12 804.72 

13 1433.57 

14 1149.50 

15 1160.84 

16 1241.01 

17 1364.81 

18 1415.63 

19 1148.46 

20 1190.51 

21 1365.79 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

23 1895548.81 0.22973 0.16275 2.92311 378.643 382.417 

23 1896398.18 0.22938 0.16237 2.93339 378.654 382.429 

22 1703477.99 0.33787 0.24758 1.70471 376.709 381.742 

22 1751402.80 0.31925 0.22642 2.25907 377.431 382.463 

22 1761889.30 0.31517 0.22178 2.38037 377.586 382.618 

22 1834242.70 0.28705 0.18983 3.21731 378.632 383.665 

21 1733442.36 0.35685 0.23435 3.13989 377.953 384.244 

21 1767697.44 0.34414 0.21922 3.51812 378.462 384.752 

21 1772742.18 0.34227 0.21699 3.57382 378.536 384.827 

21 1784244.22 0.33800 0.21191 3.70082 378.704 384.995 

20 1806846.28 0.36154 0.20193 5.00037 379.763 387.312 

20 1818160.08 0.35754 0.19693 5.11934 379.925 387.474 

20 1855705.37 0.34428 0.18035 5.51416 380.457 388.005 

20 1856109.00 0.34413 0.18017 5.51840 380.462 388.011 

19 1901906.61 0.36155 0.15994 7.00000 381.762 390.569 
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Regression -Untransformed Data 

ANOVA and Parameter Estimates 

Model SummarY',b 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Square Square Estimate Watson 
1 November-December Inflows, 

March-April Inflows, 
July-August Inflows, .610 .372 .174 1367.72 1.729 
May-June Inflows, 
September-October Infl0.r'JI' 
January-February Inflows 

a. Dependent Variable: Oyster Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, July-August 
Inflows, May-June Inflows, September-October Inflows, January-February Inflows 

d. All requested variables entered. 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Square Square Estimate Watson 
1 November-December Inflows, 

March-April Inflows, 
July-August Inflows, 

.610 .372 .174 1367.72 1.729 
May-June Inflows, 
September-October Infl0r.'JI' 
January-February Inflo~' 

a. Dependent Variable: Oyster Harvest 

b. Method: Enter 

c. Independent Variables: (Constant), November-December Inflows, March-April Inflows, July-August 
Inflows, May-June Inflows, September-October Inflows, January-February Inflows 

d. All requested variables entered. 
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Coefficient&" 

Standar 
dized 

Unstandardized Coefficie 95% Confidence 
Coefficients nls Interval for B 

Lower Upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (Constant) 3762.032 898.020 4.189 .000 1882.455 5641.610 

January-February 
-1.637 .646 -.772 -2.533 .020 -2.990 -.284 Inflows 

March-April Inflows .236 .474 .141 .499 .623 -.755 1.228 

May-June Inflows 5.5E-02 .290 .044 .190 .852 -.552 .662 

July-August Inflows .508 .608 .180 .835 .414 -.766 1.781 

September-October 
-.429 .503 -.203 -.853 .404 -1.483 .624 

Inflows 

November-December 
.748 .455 .458 1.644 .117 -.204 1.700 

Inflows 

a. Dependent Variable: Oyster Harvest 

Collinearity Diagnostics 

Parameter Estimates 

Parameter Standard T for HO: Variance 

Variable OF Estimate Error parameter-O Prob > ITI Inflation 

INTERCEP 1 3762.032283 898.02008478 4.189 0.0005 0.00000000 

QJF_LAG 1 -1. 637196 0.64634877 -2.533 0.0203 2.80771323 

QMA_LAG 1 0.236465 0.47384835 0.499 0.6235 2.40646961 

QMJ_LAG 1 0.054978 0.28987910 0.190 0.8516 1. 65932002 

QJA_LAG 1 0.507883 0.60849194 0.835 0.4143 1. 40502695 

QSO_LAG 1 -0.429280 0.50326444 -0.853 0.4043 1. 70957076 

QNO_LAG 1 0.747943 0.45495372 1. 644 0.1166 2.34574136 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 

Number Eigenvalue Index QJF_LAG QMA_LAG QMJ_LAG QJA_LAG QSO_LAG QNO_LAG 

1 2.51838 1. 00000 0.0401 0.0098 0.0268 0.0526 0.0377 0.0332 

2 1. 59734 1.25563 0.0000 0.1033 0.0802 0.0078 0.0725 0.0467 

3 0.70621 1. 88839 0.1165 0.1314 0.1432 0.3558 0.0158 0.0035 

4 0.59010 2.06584 0.0342 0.0003 0.4207 0.5056 0.0307 0.0584 

5 0.41533 2.46244 0.0536 0.0099 0.0037 0.0148 0.8214 0.3420 

6 0.17264 3.81934 0.7556 0.7452 0.3253 0.0634 0.0219 0.5163 
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Residuals Diagnostics 

Summary Infonnation 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
930.0552 4080.625 2636.40 917.7718 26 

Value 

Std. 
Predicted -1.859 1.574 .000 1.000 26 
Value 

Standard 
Error of 

507.1635 910.9368 697.9301 131.1295 26 
Predicted 
Value 

Adjusted 
Predicted 685.5081 5384.494 2631.23 1095.994 26 
Value 

Residual -1905.72 3376.760 -3.E-13 1192.352 26 
Std. 

-1.393 2.469 .000 .872 26 Residual 

Stud. 
-1.808 3.192 .002 1.063 26 Residual 

Deleted 
-3209.59 5644.624 5.1773 1789.533 26 Residual 

Stud. 
Deleted -1.934 4.562 .050 1.260 26 
Residual 

Mahal. 
2.476 10.128 5.769 2.452 26 

Distance 

Cook's 
.000 .978 .080 .196 26 Distance 

Centered 
Leverage .099 .405 .231 .098 26 
Value 

a. Dependent Variable: Oyster Harvest 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE AOJ ZPR ZRE SRE 1 SOR 2 

1962 991.04213 -241.14213 -361.47762 1111.37762 -1.79278 -.17631 -.21586 -.21036 

1963 3081.46965 -950.16965 -1187.95349 3319.25349 .48494 -.69471 -.77679 -.76837 

1964 2866.52947 54.27053 67.46793 2853.33207 .25074 .03968 .04424 .04306 

1965 2778.05060 1805.24940 2183.40429 2399.89571 .15434 1.31990 1.45157 1.49838 

1966 2584.35772 1498.94228 2133.63223 1949.66777 -.05671 1.09594 1.30754 1.33410 

1967 3128.06973 -135.46973 -163.80851 3156.40851 .53572 -.09905 -.10892 -.10604 

1968 3031.83141 -193.13141 -227.06070 3065.76070 .43086 -.14121 -.15311 -.14912 

1969 2604.86133 842.33867 1320.20534 2126.99466 -.03437 .61587 .77102 .76248 

1970 3348.64394 501.55606 762.26035 3087.93965 .77605 .36671 .45208 .44241 

1971 3590.43829 431.26171 612.78039 3408.91961 1.03951 .31531 .37586 .36720 

1972 2825.79003 416.80997 488.16151 2754.43849 .20635 .30475 .32980 .32193 

1973 2744.04488 -1040.74488 -1247.31896 2950.61896 .11729 -.76093 -.83303 -.82604 

1974 1002.62259 -165.92259 -244.58930 1081.28930 -1.78016 -.12131 -.14729 -.14344 

1975 930.05521 306.74479 551.29195 685.50805 -1.85923 .22427 .30066 .29334 

1976 3598.61784 -299.71784 -361.22231 3660.12231 1.04842 -.21914 -.24057 -.23451 

1977 3421.82859 -1504.32859 -1765.62190 3683.12190 .85580 -1.09988 -1.19158 -1.20572 

1978 1967.28038 -890.48038 -1152.13026 2228.93026 -.72907 -.65107 -.74057 -.73145 

1979 1767.45479 -1724.35479 -2649.92722 2693.02722 -.94680 -1.26075 -1.56290 -1.62957 

1980 1228.47074 -224.27074 -324.30001 1328.50001 -1.53408 -.16397 -.19718 -.19212 

1981 2174.39935 -1188.99935 -1870.88027 2856.28027 -.50340 -.86933 -1.09048 -1.09625 

1982 4013.99767 -760.19767 -1286.91699 4540.71699 1.50102 -.55581 -.72317 -.71377 

1983 3590.34026 3376.75974 5644.62346 1322.47654 1.03940 2.46889 3.19205 4.56245 

1984 2781.87098 -421.67098 -566.97475 2927.17475 .15850 -.30830 -.35750 -.34914 

1985 1755.89940 1529.20060 1966.56969 1318.53031 -.95939 1.11806 1.26791 1.28987 

1986 2657.90844 883.19156 1023.98939 2517.11061 .02343 .64574 .69531 .68554 

1987 4080.62457 -1905.72457 -3209.59416 5384.49416 1.57362 -1.39336 -1.80825 -1.93431 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is frtted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 
SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds 1n.p.2,. = t18,O.01 = 2.552 
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Prediction Intervals for Oyster Harvest 

YEAR 
1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

OYSTER 
L1CI 
UICI 

OYSTER LICI UICI 

749.90 -3526.52156 5508.60582 

2131.30 -1205.25638 7368.19567 

2920.80 -1412.05853 7145.11748 

4583.30 -1460.24070 7016.34190 

4083.30 -1872.76118 7041.47663 

2992.60 -1109.86819 7366.00765 

2838.70 -1163.31024 7226.97305 

3447.20 -1961.69147 7171.41414 

3850.20 -1184.34157 7881.62945 

4021.70 -864.53683 8045.41342 

3242.60 -1363.39002 7014.97008 

1703.30 -1480.53134 6968.62111 

836.70 -3495.80012 5501.04530 

1236.80 -3771.34798 5631.45839 

3298.90 -634.38233 7831.61800 

1917.50 -770.68638 7614.34356 

1076.80 -2367.28774 6301.84850 

43.10 -2777.78795 6312.69753 

1004.20 -3247.46354 5704.40502 

985.40 -2396.35396 6745.15265 

3253.80 -631.21412 8659.20946 

6967.10 -1042.47206 8223.15258 

2360.20 -1603.92826 7167.67023 

3285.10 -2570.36160 6082.16039 

3541.10 -1515.40741 6831.22429 

2174.90 -559.56372 8720.81286 

Oyster harvest 
Lower limit for 99% prediction interval for oyster harvest 
Upper limit for 99% prediction interval for oyster harvest 
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Outlier and Influential Point Detection 

calculated Quantities 

YEAR MAH COO LEV 1 MAHA_pV2 COOK_PV 3 

1962 7.36093 .00332 .29444 .392 .000 

1963 4.04253 .02157 .16170 .775 .000 

1964 3.92871 .00007 .15715 .788 .000 

1965 3.36834 .06305 .13473 .849 .001 

1966 6.47519 .10342 .25901 .485 .003 

1967 3.36345 .00035 .13454 .849 .000 

1968 2.77417 .00059 .11097 .905 .000 

1969 8.08756 .04818 .32350 .325 .000 

1970 7.58883 .01518 .30355 .370 .000 

1971 6.44400 .00849 .25776 .489 .000 

1972 2.69256 .00266 .10770 .912 .000 

1973 3.17882 .01968 .12715 .868 .000 

1974 7.07916 .00147 .28317 .421 .000 

1975 10.12819 .01030 .40513 .181 .000 

1976 3.29515 .00170 .13181 .856 .000 

1977 2.73820 .03523 .10953 .908 .000 

1978 4.71599 .02302 .18864 .695 .000 

1979 7.77052 .18731 .31082 .353 .015 

1980 6.74963 .00248 .26999 .455 .000 

1981 8.15023 .09742 .32601 .320 .002 

1982 9.27065 .05177 .37083 .234 .000 

1983 9.08281 .97759 .36331 .247 .525 

1984 5.44544 .00629 .21782 .606 .000 

1985 4.59851 .06568 .18394 .709 .001 

1986 2.47594 .01101 .09904 .929 .000 

1987 9.19449 .31959 .36778 .239 .064 

MAH Mahalonobis distance 

COO Cook's distance 

LEV Leverage value 

MAHA_PV P-value associated with the Mahalanobis distance 

COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5. whichever is smaller. 

2 MAHA_PV = 1 - F(MAH). where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO). where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 
SDFB_O 
SDFB_1 

SDFB_2 
SDFB_3 
SDFB_4 

SDFB_5 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 

-.14860 -.00710 -.11514 .07837 .01104 

-.38438 -.25177 .13840 .02099 .11326 

.02124 .01968 .00240 -.00598 -.00639 

.68578 .57153 .20680 -.26638 -.01762 

.86812 .16755 .49533 -.58144 .62261 

-.04850 -.02609 -.01353 .03046 -.02703 

-.06250 -.02335 -.00646 .01894 -.03968 

.57430 -.15444 .02773 .13959 .31061 

.31896 .01361 -.16816 .26234 -.08359 

.23823 .13804 -.16075 .10941 -.11784 

.13320 .11096 .00186 -.05619 -.01845 

-.36802 .10533 -.00419 -.14514 -.06417 

-.09877 .05079 -.01337 -.02847 -.01168 

.26192 -.10999 .07376 -.01845 .01558 

-.10623 .00376 .04416 -.02049 .00643 

-.50250 -.23203 .28700 -.31062 .30565 

-.39649 -.14112 -.15396 -.03331 .18522 

-1.19389 -.04137 -.52441 .06611 .31129 

-.12830 .04098 -.02744 -.03056 .02406 

-.83018 -.13653 -.13561 .43938 -.43706 

-.59414 -.05178 .24938 .13746 -.25697 

3.73901 -.52664 -1.10219 .39010 -.85438 

-.20495 -.02789 .01677 -.00927 .10732 

.68982 .06293 -.10507 .27827 -.32997 

.27372 -.05818 -.01864 .01938 .06576 

-1.59997 .27996 .58570 -.17732 -.28688 

Standardized dffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the January-February inflows 

Standardized dfbeta for the March-April inflows 

Standardized dfbeta for the May-June inflows 

Standardized dfbeta for the July-August inflows 

Standardized dfbeta for the September-October inflows 

Standardized dfbeta for the November-December inflows 

61 

SDFB_4 SDFB_5 SDFB_6 

.02154 .03590 .01895 

.05895 -.16023 -.01818 

-.00527 -.00549 -.00256 

-.26853 -.31110 -.11770 

-.27569 -.44756 -.23329 

.00199 .02008 .01869 

.01528 .01036 .02532 

-.21251 -.06364 -.04787 

-.05766 .00248 .10248 

.02208 .09233 .00838 

-.02246 .01598 -.02634 

.04342 .15935 -.11812 

.01853 -.06593 .03025 

-.09319 .10724 .04027 

-.01392 .02818 -.08673 

-.05883 .08726 -.22503 

.13375 .19727 -.06166 

-.61291 .51785 .36553 

-.05430 -.03949 .06018 

-.01833 -.46403 .60491 

-.26070 -.22576 .09717 

3.21227 -.64544 1.26984 

-.17248 .03196 -.01347 

-.12978 .47370 -.08814 

-.12491 .02074 .14367 

.10072 .35567 -1.30490 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) I n for a large 

data set. The cutoff used here is 1. 
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Regression -Harvest and Logged Inflows 
(Box-Cox Transformation) 

· 63 

ANOVA and Parameter Estimates 

Model Summal)l'·b 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Sguare ~quare Estimate Watson 
1 Ln (November-December Inflows). 

Ln (March-Aprillnflows). 
Ln (July-August Inflows). .586 .343 .135 1399.03 1.696 
Ln (September-October Inflows). 
Ln (May-June Inflows). d 

Ln (January-February InfloWs)c, 

a. Dependent Variable: Oyster Harvest 

b. Method: Enter 

c. Independent Variables: (Constant). Ln (November-December Inflows). Ln (March-April Inflows). Ln 
(July-August Inflows). Ln (September-October Inflows). Ln (May-June Inflows). Ln (January-February 
Inflows) 

d. All requested variables entered. 

ANOVII 

Sum of Mean 
Model Squares df Square F Sig. 
1 RegreSSion 1.9E+07 6 3235270 1.653 .187D 

Residual 3.7E+07 19 1957295 
Total 5.7E+07 25 

a. Dependent Variable: Oyster Harvest 

b. Independent Variables: (Constant). Ln (November-December Inflows). Ln 
(March-April Inflows). Ln (July-August Inflows). Ln (September-October 
Inflows). Ln (May-June Inflows). Ln (January-February Inflows) 
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Coefficlenlll" 

Slandar 
dized 

Unslandardized Coefficie 95% Confidence 
CoeffICients nts Interval for B 

LO\II/eI" Upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (t;onslant) 9368.492 6007.651 1.559 .135 -3205.67 21942.6 

Ln (Janu8I)'-February Inflows) -2527.01 994.815 -.769 -2.540 .020 -4609.19 -444.844 
Ln (March-April Inflows) 363.247 775.988 .130 .468 .645 -1260.91 1987.408 
Ln (May-June Inflows) 495.137 712.524 .188 .695 .496 -996.193 1986.466 
Ln (July-August Inflows) -97.020 686.557 -.040 -.141 .889 -1534.00 1339.959 

Ln (September-October 
-701.330 581.245 -.297 -1.207 .242 -1917.89 515.231 Inflows) 

Ln (November-Oecember 
1504.494 818.955 .552 1.837 .082 -209.598 3218.587 Inflows) 

a. Dependent Variable: Oyster Harvest 

Collinearity Diagnostics 

Parameter Estimates 

Parameter Standard T for HO: Variance 

Variable DF Estimate Error Parameter-O Prob > ITI Inflation 

INTERCEP 1 9368.491708 6007.6505358 1.559 0.1354 0.00000000 

LN_QJF 1 -2527.014954 994.81458499 -2.540 0.0200 2.64836975 

LN_QMA 1 363.246987 775.98766906 0.468 0.6450 2.21689358 

LN_QMJ 1 495.136789 712.52385629 0.695 0.4955 2.12463263 

LN_QJA 1 -97.020017 686.55651251 -0.141 0.8891 2.29461527 

LN_QSO 1 -701. 329618 581. 24528943 -1.207 0.2424 1. 75490557 

LN_QND 1 1504.494334 818.95495488 1.837 0.0819 2.60822341 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 

Number Eigenvalue Index LN_QJF LN_QMA LN_QMJ LN_QJA LN_QSO LN_QND 

1 2.83834 1.00000 0.0314 0.0160 0.0295 0.0379 0.0170 0.0208 

2 1. 58514 1. 33813 0.0000 0.0902 0.0390 0.0008 0.1144 0.0557 

3 0.66112 2.07202 0.2207 0.0499 0.1333 0.1340 0.0710 0.0392 

4 0.43241 2.56204 0.0002 0.2660 0.1818 0.0006 0.5048 0.1721 

5 0.30215 3.06493 0.0591 0.0833 0.3867 0.7304 0.1828 0.0575 

6 0.18084 3.96169 0.6886 0.4946 0.2297 0.0962 0.1101 0.6547 
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Residuals Diagnostics 

SummaI)' Information 

Residuals Statlstlc1l' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
814.8476 3998.415 2636.40 881.1724 26 Value 

Std. 
Predicted -2.067 1.546 .000 1.000 26 
Value 

Standard 
Error of 

538.7929 1069.926 716.7382 117.3896 26 Predicted 
Value 

Adjusted 
Predicted 730.2727 4453.173 2662.42 945.0065 26 
Value 

Residual -1588.72 4106.213 8.3E-13 1219.649 26 
Std. 

-1.136 2.935 .000 .872 26 Residual 

Stud. 
-1.351 3.381 -.007 1.011 26 Residual 

Deleted 
-2450.88 5448.506 -26.0187 1644.783 26 Residual 

Stud. 
Deleted -1.383 5.214 .062 1.287 26 
Residual 

Mahal. 
2.746 13.660 5.769 2.355 26 Distance 

Cook's 
.000 .534 .050 .106 26 Distance 

Centered 
Leverage .110 .546 .231 .094 26 
Value 

a. Dependent Variable: Oyster Harvest 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE 1 SOR 2 

1962 1287.65734 -537.75734 -710.15205 1460.05205 -1.53063 -.38438 -.44171 -.43216 

1963 3060.70536 -929.40536 -1240.22247 3371.52247 .48152 -.66432 -.76740 -.75879 

1964 2736.06977 184.73023 261.27333 2659.52667 .11311 .13204 .15703 .15294 

1965 3123.86033 1459.43967 1972.59224 2610.70776 .55319 1.04318 1.21278 1.22896 

1966 3133.45983 949.84017 1229.15573 2854.14427 .56408 .67893 .77233 .76381 

1967 3282.52428 -289.92428 -369.02899 3361.62899 .73325 -.20723 -.23380 -.22789 

1968 2926.33726 -87.63726 -107.07512 2945.77512 .32903 -.06264 -.06924 -.06740 

1969 2683.76108 763.43892 1018.49896 2428.70104 .05374 .54569 .63029 .61999 

1970 3430.12539 420.07461 566.96426 3283.23574 .90076 .30026 .34883 .34062 

1971 3900.28312 121.41688 292.47120 3729.22880 1.43432 .08679 .13470 .13117 

1972 2630.34799 612.25201 797.46421 2445.13579 -.00687 .43763 .49945 .48935 

1973 2997.61423 -1294.31423 -1519.71155 3223.01155 .40992 -.92515 -1.00247 -1.00261 

1974 1417.25957 -580.55957 -790.24490 1626.94490 -1.38355 -.41497 -.48415 -.47417 

1975 1622.87722 -386.07722 -538.04168 1774.84168 -1.15020 -.27596 -.32577 -.31797 

1976 3416.53456 -117.63456 -139.62739 3438.52739 .88533 -.08408 -.09161 -.08918 

1977 3506.22375 -1588.72375 -1924.61438 3842.11438 .98712 -1.13559 -1.24988 -1.26987 

1978 2212.67200 -1135.87200 -1541.52937 2618.32937 -.48087 -.81190 -.94583 -.94307 

1979 1501.09420 -1457.99420 -2450.87718 2493.97718 -1.28841 -1.04214 -1.35117 -1.38327 

1980 814.84758 189.35242 273.92727 730.27273 -2.06720 .13535 .16279 .15856 

1981 1643.27719 -657.87719 -1157.05735 2142.45735 -1.12705 -.47024 -.62362 -.61330 

1982 3998.41461 -744.61461 -1199.37345 4453.17345 1.54568 -.53224 -.67548 -.66551 

1983 2860.88716 4106.21284 5448.50656 1518.59344 .25476 2.93504 3.38089 5.21353 

1984 2150.84371 209.35629 286.43575 2073.76425 -.55104 .14964 .17504 .17051 

1985 1635.92983 1649.17017 2150.26817 1134.83183 -1.13539 1.17879 1.34602 1.37744 

1986 2829.65670 711.44330 858.04673 2683.05327 .21931 .50852 .55847 .54809 

1987 3743.23593 -1568.33593 -2144.53491 4319.43491 1.25609 -1.12101 -1.31087 -1.33783 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 

SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 

2 This is flagged if it exceeds tn-p.2,a = t18,O.01 = 2.552 
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Prediction Intervals for Oyster Harvest 

YEAR 
1962 

1963 
1964 

1965 

1966 
1967 

1968 

1969 
1970 
1971 
1972 

1973 
1974 

1975 
1976 
1977 

1978 
1979 

1980 
1981 
1982 

1983 
1984 
1985 

1986 
1987 

OYSTER 
LlCI 
UICI 

OYSTER LICI UICI 

749.90 -3174.33904 5749.65372 

2131.30 -1415.37285 7536.78357 

2920.80 -1815.16116 7287.30071 

4583.30 -1369.23502 7616.95568 

4083.30 -1300.59535 7567.51501 

2992.60 -1128.19667 7693.24523 

2838.70 -1424.36422 7277.03874 

3447.20 -1791.98319 7159.50534 

3850.20 -1061.07935 7921.33013 

4021.70 -1138.56533 8939.13158 

3242.60 -1812.74794 7073.44392 

1703.30 -1291.49104 7286.71949 

836.70 -3085.09840 5919.61754 

1236.80 -2909.79740 6155.55183 

3298.90 -889.70864 7722.77777 

1917.50 -831.55001 7843.99752 

1076.80 -2285.78863 6711.13263 

43.10 -3243.41943 6245.60783 

1004.20 -3764.08506 5393.78022 

985.40 -3145.44773 6432.00210 

3253.80 -702.08399 8698.91322 

6967.10 -1607.57170 7329.34602 

2360.20 -2358.19231 6659.87973 

3285.10 -2808.58712 6080.44678 

3541.10 -1501.34129 7160.65469 

2174.90 -765.06084 8251.53270 

Oyster harvest 
LOYt"er limit for 99% prediction interval for oyster harvest 
Upper limit for 99% prediction interval for oyster harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEV 1 MAHA_py2 COOK_py 3 

1962 5.10740 .00894 .20430 .647 .000 

1963 5.30381 .02814 .21215 .623 .000 

1964 6.36251 .00146 .25450 .498 .000 

1965 5.54199 .07388 .22168 .594 .001 

1966 4.71951 .02506 .18878 .694 .000 

1967 4.39744 .00213 .17590 .733 .000 

1968 3.57683 .00015 .14307 .827 .000 

1969 5.29915 .01896 .21197 .624 .000 

1970 5.51549 .00608 .22062 .597 .000 

1971 13.65993 .00365 .54640 .058 .000 

1972 4.84475 .01078 .19379 .679 .000 

1973 2.74636 .02500 .10985 .907 .000 

1974 5.67202 .01209 .22688 .579 .000 

1975 6.09946 .00597 .24398 .528 .000 

1976 2.97623 .00022 .11905 .887 .000 

1977 3.40155 .04718 .13606 .846 .000 

1978 5.61728 .04564 .22469 .585 .000 

1979 9.16629 .17761 .36665 .241 .013 

1980 6.75719 .00169 .27029 .455 .000 

1981 9.82402 .04216 .39296 .199 .000 

1982 8.51755 .03981 .34070 .289 .000 

1983 5.19746 .53379 .20790 .636 .202 

1984 5.76593 .00161 .23064 .567 .000 

1985 4.86446 .07864 .19458 .677 .001 

1986 3.30989 .00918 .13240 .855 .000 

1987 5.75552 .09019 .23022 .569 .002 

MAH Mahalonobis distance 

COO Cook's distance 

LEV Leverage value 

MAHA_PY P-value associated with the Mahalanobis distance 

COOK_PY P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 

SDFB_O 

SDFB_1 

SDFB_2 

SDFB_3 

SDFB_4 

SDFB_S 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 

-.24469 .01391 -.15326 .10864 .07237 -.03765 

-.43880 -.21648 .04883 .16149 .03670 .07212 

.09845 .06787 .01802 -.02131 -.03373 -.02301 

.72873 .34830 .19130 -.20937 .14493 -.38245 

.41420 .04408 .10934 -.19360 .22202 -.05948 

-.11904 -.06000 -.00951 .06200 -.04062 -.02882 

-.03174 -.00734 -.00318 .00657 -.01753 .00535 

.35836 -.12044 .04970 .07700 .20086 -.16250 

.20142 -.02283 -.06949 .12973 .03084 -.08533 

.15569 .05898 -.10541 .07885 -.05602 .02266 

.26915 .16141 .06365 -.19222 .01002 -.01290 

-.41840 .18059 .07783 -.18957 -.04890 .01686 

-.28497 .20315 -.06948 -.09245 -.05799 .10448 

-.19949 .13076 -.06563 .00430 -.03924 .08897 

-.03856 .01049 .01901 -.00676 -.00119 -.00533 

-.58389 -.11664 .37879 -.37121 .30893 -.16417 

-.56359 -.03078 -.11 192 -.19109 .32094 .09731 

-1.14151 -.20813 -.41791 .10334 .49392 -.74583 

.10597 -.03 II7 .04351 .01185 -.01836 .02854 

-.53423 -.05015 -.20193 .30051 -.24813 .01987 

-.52009 -.06684 .29154 .10017 -.17430 -.18150 

2.98082 -.40254 -.95598 .22800 -.94847 2.22481 

.10346 .01410 -.00701 .00464 -.07180 .08795 

.75928 -.19810 .0711 7 .35060 -.29806 -.20542 

.24880 -.14823 -.02646 .04564 .10040 -.14134 

-.81090 .28953 .33875 -.03869 -.26440 .09584 

Standardized cJffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the logged January-February inflows 

Standardized dfbeta for the logged March-April inflows 

Standardized dfbeta for the logged May-June inflows 

Standardized dfbeta for the logged July-August inflows 

Standardized dfbeta for the logged September-October inflows 

Standardized dfbeta for the logged November-December inflows 

72 

SDFB_S SDFB_6 

.00557 .02436 

-.10502 -.02319 

-.01626 -.00895 

-.25706 -.04109 

-.24553 .02066 

.06525 .02626 

.00043 .01622 

.00141 -.06919 

-.00660 .02920 

.04591 -.00018 

.02360 -.06735 

.17794 -.19464 

-.20366 .07510 

-.09557 -.02658 

.01010 -.03018 

.22009 -.31402 

.18728 -.15522 

.53032 .37081 

.04659 -.06846 

-.30150 .42247 

-.06798 -.04994 

-1.00514 1.27237 

-.02971 .01062 

.48445 -.10409 

.06893 .11388 

.13010 -.60714 

Items in bold are flagged if IscJffitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression -Logged All Variables 
Box-Cox Transfonnation 

ANOVA and Parameter Estimates 

Model Summarf·b 

Std. 
Adjusted Error of 

VariableS R R the Durbin-
Model Entered Removed R Square Square Estimate Watson 
1 Ln (November-December Inflows). 

Ln (March-April Inflows). 
Ln (July-August Inflows). 

.692 .479 .315 .8075 1.673 
Ln (September-October Inflows), 
Ln (May-June Inflows), d 
Ln (January-February Inflows)c, 

a. Dependent Variable: Ln (Oyster Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), Ln (November-December Inflows), Ln (March-April Inflows), Ln 
(July-August Inflows), Ln (September-October Inflows), Ln (May-June Inflows), Ln (January-February 
Inflows) 

d. All req uested variables entered. 

ANOV/!t 

Sum of Mean 
Model Sauares df Sauare F Sic. 
1 Regression 11.402 6 1.900 2.914 .035D 

Residual 12.389 19 .652 
Total 23.790 25 

a. Dependent Variable: Ln (Oyster Harvest) 

b. Independent Variables: (Constant), Ln (November-December Inflows), Ln 
(March-April Inflows), Ln (July-August Inflows), Ln (September-October 
Inflows), Ln (May-June Inflows), Ln (January-February Inflows) 
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Coefficients" 

Standar 
dized 

Unstandardized CoefflCie 95% Col ofideo ICe 

Coefficients nts Interval for B 

Lower Upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (Constant) 10.069 3.467 2.904 .009 2.812 17.327 

L.n (JanlllllY""February Inflows) -1.688 .574 -.7f¥2 -2.940 .008 -2.890 -.486 
L.n (March-Aprillnflows) .258 .448 .142 .575 .572 -.680 1.195 
L.n (May-June Inflows) .671 .411 .393 1.631 .119 -.190 1.531 
L.n (July-August Inflows) -.718 .396 -.455 -1.813 .086 -1.548 .111 
L.n (September-Octcber 

2.6E-02 .335 .017 .077 .940 -.676 .728 
Inflows) 

L.n (NCM!fIlber-Oecember 
1.040 .473 .588 2.199 .040 .050 2.029 

Inflows) 

a Depelldent Variable: L.n (Oyster HaMlSt) 

Collinearity Diagnostics 

Parameter Estimates 

Parameter Standard T for HO: Variance 

Variable OF Estimate Error Parameter-O Prob > ITI Inflation 

INTERCEP 1 10.069304 3.46747359 2.904 0.0091 0.00000000 

LN_QJF 1 -1. 688009 0.57418342 -2.940 0.0084 2.64836975 

LN_QMA 1 0.257659 0.44788170 0.575 0.5719 2.21689358 

LN_QMJ 1 0.670550 0.41125189 1. 631 0.1195 2.12463263 

LN_QJA 1 -0.718413 0.39626416 -1.813 0.0857 2.29461527 

LN_QSO 1 0.025708 0.33548101 0.077 0.9397 1. 75490557 

LN_QNO 1 1.039570 0.47268140 2.199 0.0404 2.60822341 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 

Number Eigenvalue Index LN_QJF LN_QMA LN_QMJ LN_QJA LN_QSO LN_QNO 

1 2.83834 1. 00000 0.0314 0.0160 0.0295 0.0379 0.0170 0.0208 

2 1. 58514 1.33813 0.0000 0.0902 0.0390 0.0008 0.1144 0.0557 

3 0.66112 2.07202 0.2207 0.0499 0.1333 0.1340 0.0710 0.0392 

4 0.4324l 2.56204 0.0002 0.2660 0.1818 0.0006 0.5048 0.1721 

5 0.30215 3.06493 0.0591 0.0833 0.3867 0.7304 0.1828 0.0575 

6 0.18084 3.96169 0.6886 0.4946 0.2297 0.0962 0.1101 0.6547 
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Residuals Diagnostics 

Summary InfonnatJon 

Residuals Statlstlctl' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
5.9484 8.5584 7.6118 .6753 26 Value 

Std. 
Predicted -2.463 1.402 .000 1.000 26 
Value 

Standard 
Error of 

.3110 .6175 .4137 6.78E-Q2 26 Predicted 
Value 

Adjusted 
Predicted 5.9123 8.8793 7.6583 .7198 26 
Value 

Residual -2.1849 1.5220 1.2E-15 .7040 26 
Std. 

-2.706 1.885 .000 .872 26 Residual 

Stud. 
-3.508 2.171 -.023 1.062 26 Residual 

Deleted 
-3.6727 2.0195 -5.E-02 1.0510 26 Residual 

Stud. 
Deleted -5.753 2.437 -.097 1.415 26 
Residual 

Mahal. 
2.746 13.660 5.769 2.355 26 Distance 

Cook's 
.000 1.197 .078 .233 26 Distance 

Centered 
Leverage .110 .546 .231 .094 26 
Value 

a. Dependent Variable: Ln (Oyster Harvest) 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE AOJ ZPR ZRE SRE 1 SOR 2 

1962 6.69304 -.07310 -.09653 6.71647 -1.36044 -.09053 -.10403 -.10129 

1963 8.29690 -.63241 -.84391 8.50839 1.01451 -.78318 -.90471 -.90018 

1964 7.78623 .19338 .27351 7.70610 .25832 .23949 .28481 .27781 

1965 8.04668 .38349 .51833 7.91185 .64400 .47492 .55213 .54177 

1966 7.74952 .56514 .73133 7.58334 .20397 .69987 .79615 .78818 

1967 7.65603 .34786 .44278 7.56112 .06553 .43080 .48603 .47603 

1968 7.72847 .22263 .27201 7.67910 .17280 .27570 .30475 .29735 

1969 7.68099 .46432 .61945 7.52587 .10249 .57502 .66417 .65409 

1970 8.21493 .04095 .05527 8.20061 .89313 .05071 .05891 .05735 

1971 8.53245 -.23299 -.56122 8.86068 1.36330 -.28853 -.44781 -.43819 

1972 7.80687 .27727 .36114 7.72299 .28888 .34337 .39188 .38298 

1973 7.67601 -.23569 -.27673 7.71706 .09512 -.29188 -.31627 -.30865 

1974 7.20147 -.47200 -.64248 7.37195 -.60757 -.58453 -.68197 -.67206 

1975 7.49699 -.37671 -.52498 7.64526 -.16998 -.46651 -.55073 -.54037 

1976 8.13947 -.03813 -.04525 8.14660 .78139 -.04722 -.05144 -.05007 

1977 7.95539 -.39661 -.48046 8.03924 .50880 -.49116 -.54060 -.53027 

1978 7.25038 -.26863 -.36457 7.34632 -.53515 -.33267 -.38755 -.37872 

1979 5.94838 -2.18486 -3.67273 7.43626 -2.46311 -2.70575 -3.50808 -5.75287 

1980 6.22093 .69101 .99966 5.91229 -2.05953 .85576 1.02928 1.03098 

1981 7.20137 -.30832 -.54227 7.43532 -.60772 -.38163 -.50638 -.49623 

1982 8.51741 -.42983 -.69235 8.77993 1.34104 -.53231 -.67558 -.66560 

1983 7.32700 1.52196 2.01947 6.82948 -.42170 1.88480 2.17112 ;1.43703 

1984 6.72696 1.03954 1.42227 6.34423 -1.31021 1.28737 1.50582 1.56182 

1985 7.31090 .78625 1.02515 7.07200 -.44553 .97370 1.11183 1.11920 

1986 8.18310 -.01091 -.01315 8.18535 .84599 -.01351 -.01483 -.01444 

1987 8.55835 -.87362 -1.19458 8.87932 1.40166 -1.08189 -1.26512 -1.28676 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 
SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds fn..p.2.a = t18,O.OI = 2.552 
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Fig 5.3. Residual Plots of Ln (Oyster Harvest) vs. Logged Inflows. 
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Prediction Intervals for Oyster Harvest 

YEAR Ln_OYSTER LlC! UIC! 
1962 6.62 4.11768 9.26840 

1963 7.66 5.71341 10.88038 

1964 7.98 5.15937 10.41309 

1965 8.43 5.45338 10.63999 

1966 8.31 5.19029 10.30875 

1967 8.00 5.11027 10.20180 

1968 7.95 5.21735 10.23960 

1969 8.15 5.09770 10.26429 

1970 8.26 5.62272 10.80715 

1971 8.30 5.62414 11.44075 

1972 8.08 5.24242 10.37132 

1973 7.44 5.20044 10.15158 

1974 6.73 4.60282 9.80012 

1975 7.12 4.88084 10.11314 

1976 8.10 5.65401 10.62493 

1977 7.56 5.45173 10.45905 

1978 6.98 4.65397 9.84678 

1979 3.76 3.20996 8.68680 

1980 6.91 3.57808 8.86378 

1981 6.89 4.43743 9.96531 

1982 8.09 5.80440 11.23043 

1983 8.85 4.74791 9.90609 

1984 7.77 4.12446 9.32947 

1985 8.10 4.74563 9.87617 

1986 8.17 5.68335 10.68285 

1987 7.68 5.95627 11.16044 

Ln_OYSTER LOgged oyster harvest 
LICI Lower limit for 99% prediction interval for oyster harvest 
UICI Upper limit for 99% prediction interval for oyster harvest 
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Outlier and Influential Point Detection 

calculated Quantities 

YEAR MAH COO LEV 1 MAHA_pV2 COOK_PV 3 

1962 5.10740 .00050 .20430 .647 .0000 

1963 5.30381 .03910 .21215 .623 .0001 

1964 6.36251 .00480 .25450 .498 .0000 

1965 5.54199 .01531 .22168 .594 .0000 

1966 4.71951 .02663 .18878 .694 .0000 

1967 4.39744 .00921 .17590 .733 .0000 

1968 3.57683 .00294 .14307 .827 .0000 

1969 5.29915 .02105 .21197 .624 .0000 

1970 5.51549 .00017 .22062 .597 .0000 

1971 13.65993 .04036 .54640 .058 .0001 

1972 4.84475 .00664 .19379 .679 .0000 

1973 2.74636 .00249 .10985 .907 .0000 

1974 5.67202 .02400 .22688 .579 .0000 

1975 6.09946 .01705 .24398 .528 .0000 

1976 2.97623 .00007 .11905 .887 .0000 

1977 3.40155 .00883 .13606 .846 .0000 

1978 5.61728 .00766 .22469 .585 .0000 

1979 9.16629 1.19725 .36665 .241 .6491 

1980 6.75719 .06760 .27029 .455 .0007 

1981 9.82402 .02779 .39296 .199 .0000 

1982 8.51755 .03982 .34070 .289 .0001 

1983 5.19746 .22013 .20790 .636 .0241 

1984 5.76593 .11926 .23064 .567 .0040 

1985 4.86446 .05366 .19458 .677 .0003 

1986 3.30989 .00001 .13240 .855 .0000 

1987 5.75552 .08400 .23022 .569 .0013 

MAH Mahalonobis distance 
COO Cook's distance 

LEV Leverage value 

MAHA_PV P-value associated with the Mahalanobis distance 

COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SOFFITS 

SDFB_O 

SDFB_1 

SDFB_2 

SDFB_3 

SOFB_4 

SDFB_5 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 

-.05735 .00326 -.03592 .02546 .01696 -.00882 

-.52057 -.25682 .05792 .19158 .04354 .08555 

.17883 .12329 .03273 -.03871 -.06127 -.04180 

.32125 .15354 .08433 -.09230 .06389 -.16860 

.42741 .04549 .11282 -.19978 .22910 -.06138 

.24865 .12533 .01986 -.12950 .08485 .06019 

.14004 .03238 .01401 -.02899 .07734 -.02359 

.37807 -.12706 .05244 .08123 .21191 -.17144 

.03391 -.00384 -.01170 .02184 .00519 -.01437 

-.52010 -.19702 .35213 -.26340 .18716 -.07570 

.21064 .12632 .04981 -.15043 .00784 -.01010 

-.12880 .05559 .02396 -.05836 -.01505 .00519 

-.40390 .28793 -.09848 -.13104 -.08219 .14808 

-.33902 .22222 -.11154 .00731 -.06669 .15119 

-.02165 .00589 .01067 -.00379 -.00067 -.00299 

-.24382 -.04871 .15817 -.15501 .12900 -.06855 

-.22632 -.01236 -.04494 -.07674 .12888 .03908 

-4.74740 -.86559 -1.73806 .42977 2.05418 -3.10184 

.68903 -.20269 .28293 .07704 -.11937 .18560 

-.43226 -.04058 -.16338 .24315 -.20077 .01608 

-.52016 -.06685 .29159 .10019 -.17433 -.18153 

1.39336 -.18816 -.44687 .10658 -.44335 1.03997 

.94767 .12918 -.06423 .04248 -.65768 .80563 

.61693 -.16096 .05783 .28487 -.24218 -.16691 

-.00655 .00390 .00070 -.00120 -.00264 .00372 

-.77995 .27848 .32582 -.03722 -.25431 .09218 

Standardized dffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the logged January-February inflows 

Standardized clfbeta for the logged March-April inflows 

Standardized dfbeta for the logged May-June inflows 

Standardized dfbeta for the logged July-August inflows 

Standardized dfbeta for the logged September-October inflows 

Standardized dfbeta for the logged November-December inflows 
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SDFB_5 SDFB_6 

.00131 .00571 

-.12459 -.02752 

-.02954 -.01627 

-.11332 -.01812 

-.25337 .02132 

-.13629 -.05486 

-.00191 -.07157 

.00149 -.07300 

-.00111 .00492 

-.15337 .00060 

.01847 -.05271 

.05478 -.05992 

-.28866 .10645 

-.16241 -.04518 

.00567 -.01695 

.09190 -.13113 

.07521 -.06233 

2.20556 1.54217 

.30292 -.44515 

-.24395 .34183 

-.06799 -.04995 

-.46984 .59476 

-.27215 .09728 

.39362 -.08458 

-.00182 -.00300 

.12513 -.58397 

Items in bold are flagged if Isdflitsl or Isdfbetal exceed 1.0 for a small data set or 2..J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression -Squared Root Inflows 
Box-Cox Transformation 

ANOVA and Parameter Estimates 

Model Summal)'·b 

Adjusted 
Variables R R 

Model Entered Removed R SQuare SQuare 
1 SORT (November-December 

Inflows). 
SORT (March-April Inflows). 
SORT (July-August Inflows). 
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Std. Error 
of the Durbin-

Estimate Watson 

SORT (September-October .597 .356 .153 1384.69 1.733 
Inflows). 
SORT (May-June Inflows). 
SORT (!~nuary-February 
Inflows) 

a. Dependent Variable: Oyster Harvest 

b. Method: Enter 

c. Independent Variables: (Constant). SORT (November-December Inflows). SORT (March-April 
Inflows). SORT (July-August Inflows). SORT (September-October Inflows). SORT (May-June 
Inflows). SORT (January-February Inflows) 

d. All requested variables entered. 

ANOV!f 

Sum of Mean 
Model SQuares df SQuare F Sia. 
1 Regression 2.0E+07 6 3361744 1.753 .163D 

Residual 3.6E+07 19 1917355 

Total 5.7E+07 25 

a. Dependent Variable: Oyster Harvest 

b. Independent Variables: (Constant). SORT (November-December Inflows). 
SORT (March-April Inflows). SORT (July-August Inflows). SORT 
(September-October Inflows). SORT (May-June Inflows). SORT 
(January-February Inflows) 
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Standar 
dized 

Unstandardized Coefficie 95% Confide! ICe 

CoeffICients nts Interval for B 

Lower upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (Constant) 4797.552 1672.428 2.869 .010 1297.120 8297.983 

SORT (January-February 
-133.391 52.461 -.774 -2.543 .020 -243.193 -23.589 InIloNs) 

SORT (Marcn-AprillnlloNs) 20.413 40.214 .143 .508 .618 ~.755 104.582 
SORT (May-June InIloNs) 10.525 29.070 .090 .362 .n1 -SO.319 71.369 
SORT (July-August InIloNs) 16.917 42.109 .097 .402 .692 -71.217 105.052 
SORT (September-October 

-39.175 34.891 -.267 -1.123 .276 -112.202 33.853 InIloNs) 
SORT (NOIIember-December 

70.669 39.906 .512 1.771 .093 -12.855 154.192 Inflows) 

8. Depa Ident Variable: Oyster HaNllSt 

Collinearity Diagnostics 

Parameter Estimates 

Parameter Standard T for HO: Variance 

Variable DF Estimate Error Parameter=O Prob > ITI Inflation 

INTERCEP 1 4797.551692 1672.4276015 2.869 0.0098 0.00000000 

SQR_QJF 1 -133.390981 52.46090641 -2.543 0.0199 2.73816974 

SQR_QMA 1 20.413477 40.21365283 0.508 0.6176 2.34845703 

SQR_QMJ 1 10.525271 29.06995157 0.362 0.7213 1. 80405860 

SQR_QJA 1 16.917289 42.10882411 0.402 0.6923 1. 72413316 

SQR_QSO 1 -39.174601 34.89101647 -1.123 0.2755 1. 66589742 

SQR_QND 1 70.668701 39.90555424 1.771 0.0926 2.46389117 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop Var Prop 

Number Eigenvalue Index SQR_QJF SQR_QMA SQR_QMJ SQR_QJA SQR_QSO SQR_QND 

1 2.69228 1.00000 0.0350 0.0130 0.0303 0.0483 0.0261 0.0259 

2 1. 59322 1. 29994 0.0000 0.0951 0.0573 0.0028 0.0995 0.0528 

3 0.66487 2.01229 0.1812 0.1146 0.2175 0.1941 0.0032 0.0026 

4 0.44998 2.44604 0.0016 0.0071 0.3617 0.4946 0.0703 0.2349 

5 0.42278 2.52350 0.0469 0.0967 0.0608 0.1947 0.7968 0.0963 

6 0.17687 3.90150 0.7353 0.6736 0.2723 0.0656 0.0041 0.5874 
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Residuals Diagnostics 

Summary Information 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
992.8782 4005.259 2636.40 898.2308 26 Value 

Std. 
Predicted -1.830 1.524 .000 1.000 26 
Value 

standard 
Error of 

546.0120 903.5179 710.0881 111.6484 26 Predicted 
Value 

Adjusted 
Predicted 987.6855 4832.696 2650.74 1008.990 26 
Value 

Residual -1765.38 3734.285 -8.E-13 1207.141 26 
Std. 

-1275 2.697 .000 .872 26 Residual 

Stud. 
-1.564 3.287 -.004 1.037 26 Residual 

Deleted 
-2657.80 5548.712 -14.3378 1716.019 26 Residual 

Stud. 
Deleted -1.631 4.873 .055 1.269 26 
Residual 

Mahal. 
2.926 9.683 5.769 2.083 26 Distance 

Cook's 
.000 .750 .063 .149 26 Distance 

Centered 
Leverage .117 .387 .231 .083 26 
Value 

a. Dependent Variable: Oyster Harvest 
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Case Values for Residuals DIagnostics 

YEAR PRE RES ORE AOJ ZPR ZRE SRE 1 SOR 2 

1962 1157.26008 -407.36008 -572.06663 1321.96663 -1.64673 -.29419 -.34863 -.34042 

1963 3064.69617 -933.39617 -1195.71268 3327.01268 .47682 -.67409 -.76295 -.75424 

1964 2814.13679 106.66321 139.97236 2780.82764 .19787 .07703 .08824 .08591 

1965 2870.04635 1713.25365 2165.71664 2417.58336 .26011 1.23729 1.39111 1.42872 

1966 2831.68329 1251.61671 1699.49484 2363.80516 .21740 .90390 1.05328 1.05650 

1967 3221.37909 -228.77909 -283.18982 3275.78962 .65125 -.16522 -.18362 -.17908 

1968 3014.40672 -175.70672 -210.14522 3048.84522 .42083 -.12689 -.13677 -.13514 

1969 2633.84696 813.35304 1171.22625 2275.97375 -.00285 .58739 .70487 .69522 

1970 3368.84664 461.35336 656.51462 3193.68538 .83769 .33318 .39745 .36847 

1971 3771.01946 250.68054 436.54769 3585.15231 1.26317 .18104 .23690 .23288 

1972 2731.66685 510.73315 622.05882 2620.54118 .10628 .36884 .40706 .39794 

1973 2899.25880 -1195.95880 -1423.75705 3127.05705 .29264 -.86370 -.94236 -.93946 

1974 1150.09475 -313.39475 -446.34327 1283.04327 -1.65471 -.22633 -.27010 -.26340 

1975 1232.93262 3.86736 6.05936 1230.74064 -1.56248 .00279 .00350 .00340 

1976 3554.14253 -255.24253 -307.18877 3606.08877 1.02172 -.18433 -.20222 -.19704 

1977 3527.07974 -1609.57974 -1929.86259 3847.36259 .99159 -1.16241 -1.27282 -1.29533 

1978 2097.25519 -1020.45519 -1353.20186 2430.00186 -.60023 -.73696 -.84865 -.84213 

1979 1661.78101 -1618.68101 -2607.21876 2650.31876 -1.08505 -1.16899 -1.48360 -1.53573 

1980 992.87822 11.32178 16.51454 987.68546 -1.82974 .00818 .00988 .00961 

1981 1868.20534 -882.80534 -1486.16890 2471.56890 -.85524 -.63755 -.82721 -.82005 

1982 4005.25843 -751.45843 -1249.14335 4502.94335 1.52395 -.54269 -.69969 -.68996 

1983 3232.81536 3734.28464 5548.71262 1418.36738 .66398 2.69685 3.28737 4.87257 

1984 2508.37068 -148.17068 -203.22351 2563.42351 -.14254 -.10701 -.12532 -.12203 

1985 1657.18524 1627.91476 2116.87528 1168.22472 -1.09016 1.17566 1.34064 1.37136 

1986 2719.77760 821.32240 972.54281 2568.55719 .09282 .59315 .64545 .63523 

1987 3940.27610 -1765.37610 -2657.79605 4832.69605 1.45160 -1.27493 -1.56433 -1.63128 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 
SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds ~2 .• = tI8.0.01 = 2.552 
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Prediction Intervals for Oyster Harvest 

YEAR 

1962 

1963 
1964 

1965 

1966 

1967 
1968 

1969 
1970 

1971 
1972 

1973 
1974 
1975 
1976 
1977 

1978 
1979 
1980 
1981 
1982 

1983 
1984 

1985 
1986 
1987 

OYSTER 
LlCI 
UICI 

OYSTER LlCI UICI 

749.90 -3338.49704 5653.01719 

2131.30 -1309.80901 7439.20135 

2920.80 -1593.58541 7221.85900 

4583.30 -1485.65551 7225.74820 

4083.30 -1621.32043 7284.68701 

2992.60 -1103.97831 7546.73648 

2838.70 -1259.38402 7288.19746 

3447.20 -1892.59245 7160.28637 

3850.20 -1123.20660 7900.89988 

4021.70 -959.22259 6501.26152 

3242.60 -1569.52666 7033.26237 

1703.30 -1367.39945 7165.91705 

836.70 -3362.96944 5663.17694 

1236.80 -3389.69919 5855.76443 

3296.90 -729.22606 7837.51112 

1917.50 -750.53181 7804.69129 

1076.80 -2324.55506 6519.06547 

43.10 -2990.49682 6314.05885 

1004.20 -3548.93174 5534.68619 

985.40 -2629.11002 6565.52070 

3253.60 -679.40299 8689.91985 

6967.10 -1330.64910 7796.27982 

2360.20 -1957.58674 6974.32810 

3285.10 -2738.08041 6052.45090 

3541.10 -1538.58154 6976.13673 

2174.90 -638.25117 8518.80336 

Oyster harvest 
Lower limit for 99% prediction interval for oyster harvest 
Upper limit for 99% prediction interval for oyster harvest 
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Outlier and Influential Point Detection 

calculated Quantities 

YEAR MAH COO LEV 1 MAHA_py2 COOK_py3 

1962 6.23634 .00702 .24945 .512 .0000 

1963 4.52298 .02337 .18092 .718 .0000 

1964 4.98770 .00035 .19951 .661 .0000 

1965 4.26148 .07301 .17046 .749 .0008 

1966 5.62686 .05671 .22507 .584 .0004 

1967 3.84184 .00115 .15367 .798 .0000 

1968 3.13545 .00054 .12542 .872 .0000 

1969 6.67732 .03123 .26709 .463 .0001 

1970 6.47018 .00955 .25881 .486 .0000 

1971 9.68261 .00605 .38730 .207 .0000 

1972 3.51254 .00516 .14050 .834 .0000 

1973 3.03841 .02416 .12154 .881 .0000 

1974 6.48500 .00442 .25940 .484 .0000 

1975 8.08224 .00000 .32329 .325 .0000 

1976 3.26601 .00119 .13064 .859 .0000 

1977 3.18750 .04605 .12750 .867 .0002 

1978 5.18586 .03355 .20743 .637 .0001 

1979 8.51731 .19203 .34069 .289 .0164 

1980 6.89936 .00001 .27597 .439 .0000 

1981 9.18811 .06681 .36752 .239 .0006 

1982 8.99899 .04632 .35996 .253 .0002 

1983 721346 .75012 .28854 .407 .3660 

1984 5.81091 .00083 .23244 .562 .0000 

1985 4.81302 .07712 .19252 .683 .0010 

1986 2.92570 .01096 .11703 .892 .0000 

1987 7.43282 .17672 .29731 .385 .0129 

MAH Mahalonobis distance 

COO Cook's distance 

LEV Leverage value 

MAHA_PY P-value associated with the Mahalanobis distance 

COOK_PY P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1 )/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 

1962 -.21646 .00378 -.15417 .10848 .03628 

1963 -.39984 -.23055 .09155 .07952 .07590 

1964 .04801 .04047 .00756 -.01339 -.01516 

1965 .73422 .52798 .23412 -.27772 .05300 

1966 .63199 .11484 .29342 -.37408 .41314 

1967 -.08733 -.04591 -.01767 .05085 -.04244 

1968 -.05983 -.01919 -.00482 .01451 -.03645 

1969 .46116 -.12703 .03842 .10709 .25485 

1970 .25266 -.00591 -.11574 .18926 -.01888 

1971 .20053 .08752 -.13949 .10196 -.08784 

1972 .18579 .13429 .02771 -.10758 -.00599 

1973 -.41001 .15065 .03945 -.17887 -.05803 

1974 -.17156 .10608 -.03198 -.05194 -.02602 

1975 .00256 -.00134 .00086 -.00019 .00033 

1976 -.08889 .01500 .04099 -.01701 .00187 

1977 -.57782 -.16726 .36301 -.37733 .33181 

1978 -.48088 -.09878 -.14071 -.09821 .25297 

1979 -1.20013 -.08076 -.47707 .08389 .40385 

1980 .00651 -.00220 .00188 .00114 -.00119 

1981 -.67795 -.09190 -.19025 .37705 -.34669 

1982 -.56151 -.05720 .27408 .10863 -.20878 

1983 3.39644 -.56259 -1.07296 .33870 -.~86 

1984 -.07438 -.00631 .00665 -.00417 .04559 

1985 .75157 -.07744 -.02479 .32325 -.33276 

1986 .27257 -.10844 -.02346 .03321 .08588 

1987 -1.15983 .29646 .45303 -.09030 -.29021 

SDFFITS Standardized clffits value 

SDFB_O Standardized dfbela for the intercept term 

SDFB_1 Standardized dfbela for the squared root January-February inflows 

SDFB_2 Standardized dfbela for the squared root March-April inflows 

SDFB_3 Standardized dfbeta for the squared root May-June inflows 

SDFB_ 4 Standardized dfbela for the squared root July-August inflows 

SDFB_4 

.00393 

.07390 

-.01135 

-.32204 

-.16429 

-.00752 

.01239 

-.19467 

-.07253 

.02715 

-.02443 

.03079 

.04734 

-.00106 

-.01357 

-.12167 

.12677 

-.70144 

.00235 

.00799 

-.23057 

2.77273 

-.06342 

-.18035 

-.13907 

.09389 

SDFB_5 Standardized dfbeta for the squared root September-October inflows 

SDFB_6 Standardized dfbeta for the squared root November-December inflows 

94 

SDFB_5 SDFB_6 

.02437 .02488 

-.13453 -.02004 

-.01136 -.00525 

-.32498 -.09723 

-.34069 -.08625 

.04091 .02780 

.00590 .02643 

-.03022 -.05997 

-.00859 .06167 

.07344 .00471 

.01971 -.04374 

.17485 -.16372 

-.11920 .04941 

.00110 .00035 

.02412 -.07166 

.15135 -.29033 

.19979 -.10894 

.52578 .38586 

.00247 -.00366 

-.37647 .51900 

-.15478 .02543 

-.90311 1.31439 

.01632 -.00684 

.50009 -.09645 

.04649 .13579 

.23971 -.91205 

Items in bold are flagged if Isclffitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression -Squared Root all Variables 
(Box-Cox Transfonnation) 
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ANOYA and Parameter Estimates 

Model Summall"b 

Adjusted Std. Error 
Variables R R of the Durbin-

Model Entered Removed R Square Square Estimate Watson 
1 SQRT (November-December 

Inflows), 
SQRT (March-April Inflows), 
SQRT (July-August Inflows), 
SQRT (September-October .664 .441 .265 13.8455 1.541 
Inflows), 
SQRT (May-June Inflows), 
SQRT (~9nuary-February 
Inflows)'" 

a. Dependent Variable: SQRT (Oyster Harvest) 

b. Method: Enter 

c. Independent Variables: (Constant), SQRT (November-December Inflows), SQRT (March-April 
Inflows), SQRT (July-August Inflows), SQRT (September-October Inflows), SQRT (May-June Inflows), 
SQRT (January-February Inflows) 

d. All requested variables entered. 

ANOVIf 

Sum of Mean 
Model Sguares df SQuare F Sig. 
1 Regression 2878.902 6 479.817 2.503 .059D 

Residual 3642.238 19 191.697 
Total 6521.140 25 

a. Dependent Variable: SQRT (Oyster Harvest) 

b. Independent Variables: (Constant), SQRT (November-December Inflows), 
SQRT (March-April Inflows), SQRT (July-August Inflows), SQRT 
(September-October Inflows), SQRT (May-June Inflows), SQRT 
(January-February Inflows) 
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Coefficients" 

Standar 
dized 

Unstandardized Coefficie 95% Confidence 
Coefficients n\s Interval for B 

Lower Upper 
Model B Std. Error Beta t Sig. Bound Bound 
1 (l'onstant) 74.067 16.723 4.429 .000 39.066 109.068 

SQRT (January-February 
-1.577 .525 -.853 -3.005 .007 -2.674 -.479 Inflaws) 

SQRT (March-AprillnflalNs) .239 .402 .156 .594 .559 -.603 1.081 
SQRT (May-June Inflows) 213 .291 .169 .732 .473 -.396 .821 
SQRT (July-August Inflows) -.128 .421 -.066 -.303 .765 -1.009 .754 
SQRT (Seplember-october 

-.284 .349 -.180 -.815 .425 -1.014 .448 Inflows) 

SQRT (November-Deceniler 
.828 .399 .558 2.074 .052 -.007 1.663 Inflows) 

a. Dependent Variable: SQRT (Oyster Harvest) 

Collinearity Diagnostics 

Parameter Estimates 

Parameter Standard T for HO: Variance 

variable DF Estimate Error parameter-O Prob > ITI Inflation 

INTERCEP 1 74.067260 16.72258262 4.429 0.0003 0.00000000 

SQR_QJF 1 -1. 576520 0.52455595 -3.005 0.0073 2.73816974 

SQR_QMA 1 0.238936 0.40209581 0.594 0.5594 2.34845703 

SQR_QMJ 1 0.212858 0.29067008 0.732 0.4729 1. 80405860 

SQR_QJA 1 -0.127667 0.42104560 -0.303 0.7650 1. 72413316 

SQR_QSO 1 -0.2B4197 0.34887484 -0.B15 0.4254 1. 66589742 

SQR_QND 1 0.827652 0.39901514 2.074 0.0519 2.46389117 

Condition Var prop Var Prop Var Prop var Prop Var Prop var Prop 

Nwnber Eigenvalue Index SQR_QJF SQR_QMA SQR_QMJ SQR_QJA SQR_QSO SQR_QND 

1 2.69228 1.00000 0.0350 0.0130 0.0303 0.0483 0.0261 0.0259 

2 1.59322 1.29994 0.0000 0.0951 0.0573 0.0028 0.0995 0.0528 

3 0.66487 2.01229 0.1812 0.1146 0.2175 0.1941 0.0032 0.0026 

4 0.44998 2.44604 0.0016 0.0071 0.3617 0.4946 0.0703 0.2349 

5 0.42278 2.52350 0.0469 0.0967 0.0608 0.1947 0.7968 0.0963 

6 0.17687 3.90150 0.7353 0.6736 0.2723 0.0656 0.0041 0.5874 
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Residuals Diagnostics 

Summary Information 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
27.2186 65.0417 48.8425 10.7311 26 Value 

Std. 
Predicted -2.015 1.510 .000 1.000 26 
Value 

Standard 
Error of 

5.4596 9.0343 7.1002 1.1164 26 Predicted 
Value 

Adjusted 
Predicted 25.1682 74.3461 49.1752 11.7511 26 
Value 

Residual -24.5888 32.6988 -4.E-15 12.0702 26 
Std. 

-1.776 2.362 .000 .872 26 Residual 

stud. 
-2.254 2.879 -.010 1.045 26 Residual 

Deleted 
-39.6053 48.5866 -.3326 17.4288 26 Residual 

Stud. 
Deleted -2.563 3.732 .010 1.180 26 
Residual 

Mahal. 
2.926 9.683 5.769 2.083 26 Distance 

Cook's 
.000 .575 .068 .138 26 Distance 

Centered 
Leverage .117 .387 .231 .083 26 
Value 

a. Dependent Variable: SQRT (Oyster Harvest) 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE' SOR 2 

1962 31.01481 -3.63051 -5.09842 32.48272 -1.66131 -.26222 -.31074 -.30322 

1963 56.72627 -10.56027 -13.52806 59.69407 .73467 -.76272 -.86327 -.85723 

1964 52.01969 2.02474 2.65703 51.38739 .29607 .14624 .16752 .16318 

1965 52.70719 14.99288 18.95244 48.74764 .36014 1.08287 1.21750 1.23414 

1966 50.78634 13.11437 17.80721 46.09350 .18114 .94720 1.l0373 1.11049 

1967 54.32031 .38436 .47577 54.22889 .51046 .02776 .03089 .03006 

1968 53.62930 -.34984 -.41841 53.69787 .44607 -.02527 -.02763 -.02690 

1969 49.88567 8.82719 12.71113 46.00173 .09721 .63755 .76506 .75640 

1970 58.75490 3.29508 4.68896 57.36102 .92371 .23799 .28390 .27691 

1971 63.32782 .08906 .15509 63.26179 1.34985 .00643 .00849 .00826 

1972 51.53812 5.40571 6.58401 50.35982 .25120 .39043 .43089 .42146 

1973 50.80666 -9.53560 -11.35188 52.62294 .18303 -.68872 -.75145 -.74253 

1974 33.81717 -4.89141 -6.96644 35.89221 -1.40017 -.35329 -.42161 -.41230 

1975 36.06088 -.89272 -1.39869 36.56686 -1.l9108 -.06448 -.08071 -.07857 

1976 59.12672 -1.69067 -2.03475 59.47080 .95836 -.I2211 -.13396 -.13045 

1977 58.21573 -14.42646 -17.29712 61.08638 .87346 -1.04196 -1.l4093 -1.l5062 

1978 42.38472 -9.57009 -12.69067 45.50530 -.60178 -.69121 -.79596 -.78798 

1979 31.15386 -24.58880 -39.60532 46.17038 -1.64836 -1.77595 -2.25392 -2.S6305 

1980 27.21862 4.47049 6.52090 25.16822 -2.01507 .32289 .38996 .38109 

1981 41.58251 -10.19143 -17.15687 48.54796 -.67654 -.73608 -.95506 -.95273 

1982 64.28520 -7.24311 -12.04017 69.08226 1.43906 -.52314 -.67448 -.66450 

1983 50.77039 32.69877 48.58657 34.88259 .17965 2.36170 2.87883 3.73174 

1984 42.36794 6.21395 8.52274 40.05915 -.60335 .44881 .52561 .51535 

1985 39.91379 17.40200 22.62887 34.68692 -.83204 1.25687 1.43326 1.47717 

1986 52.44894 7.05820 8.35774 51.14940 .33607 .50978 .55473 .54436 

1987 65.04173 -18.40590 -27.71032 74.34615 1.50956 -1.32938 -1.63114 -1.71203 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 

ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z -score of the predicted value of harvest 

ZRE Z -score of the residual 
SRE Stuclentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 

2 This is flagged if it exceeds ~2.a = t,s.o.o, = 2.552 
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Prediction Intervals for Oyster Harvest 

YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 
1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

OYSTER 
LICI 
UICI 

SQRT _OYSTER LlCI UICI 
27.38 -13.93821 75.96783 

46.17 12.98565 100.46689 

54.04 7.94693 96.09244 

67.70 9.15458 96.25980 

63.90 6.26081 95.31186 

54.70 11.07111 97.56950 

53.28 10.89572 96.38288 

58.71 4.62586 95.14548 

62.05 13.63894 103.87086 

63.42 16.03019 110.62545 

56.94 8.52852 94.54772 

41.27 8.14440 93.46892 

28.93 -11.30910 78.94344 

35.17 -10.16275 82.28452 

57.44 16.29737 101.95607 

43.79 15.44395 100.98751 

32.81 -1.82891 86.59834 

6.57 -15.36421 77.67192 

31.69 -18.19488 72.63212 

31.39 -5.38589 88.55091 

57.04 17.44333 111.12708 

83.47 5.14036 96.40041 

48.58 -2.28711 87.02299 

57.32 -4.03442 83.86199 

59.51 9.86966 95.02822 

46.64 19.26109 110.82236 

Squared Root Oyster harvest 
Lower limit for 99% prediction interval for oyster harvest 
Upper limit for 99% prediction interval for oyster harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEV' MAHA_PV 2 COOK_PV 3 

1962 6.23634 .00558 .24945 .512 .0000 

1963 4.52298 .02992 .18092 .718 .0000 

1964 4.98770 .00125 .19951 .661 .0000 

1965 4.26148 .05592 .17046 .749 .0004 

1966 5.62686 .06228 .22507 .584 .0005 

1967 3.84184 .00003 .15367 .798 .0000 

1968 3.13545 .00002 .12542 .872 .0000 

1969 6.67732 .03679 .26709 .463 .0001 

1970 6.47018 .00487 .25881 .486 .0000 

1971 9.68261 .00001 .38730 .207 .0000 

1972 3.51254 .00578 .14050 .834 .0000 

1973 3.03841 .01537 .12154 .881 .0000 

1974 6.48500 .01077 .25940 .484 .0000 

1975 8.08224 .00053 .32329 .325 .0000 

1976 3.26601 .00052 .13064 .859 .0000 

1977 3.18750 .03700 .12750 .867 .0001 

1978 5.18586 .02951 .20743 .637 .0000 

1979 8.51731 .44321 .34069 .289 .1374 

1980 6.89936 .00996 .27597 .439 .0000 

1981 9.18811 .08906 .36752 .239 .0016 

1982 8.99899 .04304 .35996 .253 .0001 

1983 7.21346 .57526 .28854 .407 .2328 

1984 5.81091 .01466 .23244 .562 .0000 

1985 4.81302 .08814 .19252 .683 .0015 

1986 2.92570 .00809 .11703 .892 .0000 

1987 7.43282 .19214 .29731 .385 .0165 

MAH Mahalonobis distance 
COO Cook's distance 
LEV Leverage value 
MAHA_PV P-value associated with the Mahalanobis distance 
COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 

SDFB_O 

SDFB_1 

SDFB_2 

SDFB_3 

SDFB_4 

SDFB_5 

SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 SDFB_4 

-.19281 .00337 -.13732 .09663 .03231 .00350 

-.45444 -.26203 .10405 .09038 .08626 .08399 

.09119 .07687 .01435 -.02544 -.02880 -.02156 

.63423 .45608 .20224 -.23990 .04578 -.27818 

.66429 .12071 .30842 -.39319 .43425 -.17268 

.01466 .00771 .00297 -.00854 .00713 .00126 

-.01191 -.00382 -.00096 .00289 -.00726 .00247 

.50174 -.13821 .04180 .11651 .27728 -.21202 

.18011 -.00421 -.08251 .13491 -.01346 -.05170 

.00711 .00310 -.00495 .00362 -.00312 .00096 

.19677 .14223 .02934 -.11393 -.00634 -.02587 

-.32406 .11907 .03118 -.14137 -.04586 .02434 

-.26854 .16605 -.05006 -.08130 -.04072 .07410 

-.05915 .03104 -.01976 .00447 -.00786 .02452 

-.05885 .00993 .02714 -.01126 .00124 -.00899 

-.51326 -.14857 .32246 -.33517 .29474 -.10808 

-.44996 -.09243 -.13166 -.09190 .23670 .11862 

-2.00296 -.13479 -.79620 .14001 .67400 -1.17067 

.25809 -.08709 .07438 .04510 -.04712 .09313 

-.78764 -.10677 -.22103 .43806 -.40278 .00929 

-.54078 -.05509 .26396 .10462 -.20107 -.22205 

2.60122 -.43087 -.82175 .25940 -.73972 2.12354 

.31413 .02667 -.02810 .01760 -.19252 .26786 

.80956 -.08342 -.02670 .34819 -.35843 -.19426 

.23358 -.09293 -.02010 .02846 .07343 -.11918 

-1.21724 .31113 .47545 -.09477 -.30458 .09854 

Standardized dffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the squared root January-February inflows 

Standardized dfbeta for the squared root March-April inflows 

Standardized dfbeta for the squared root May-June inflows 

Standardized dfbeta for the squared root July-August inflows 

Standardized dfbeta for the squared root September-October inflows 

Standardized dfbeta for the squared root November-December inflows 
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SDFB_5 SDFB_6 

.02171 .02216 

-.15289 -.02277 

-.02157 -.00998 

-.28072 -.08399 

-.35810 -.09066 

-.00687 -.00467 

.00118 .00526 

-.03288 -.06524 

-.00612 .04396 

.00261 .00017 

.02087 -.04632 

.13820 -.12940 

-.18658 .07734 

-.02529 -.00807 

.01597 -.04744 

.13444 -.25789 

.18694 -.10194 

.87750 .64397 

.09797 -.14493 

-.43739 .60298 

-.14907 .02449 

-.69166 1.00665 

-.06892 .02891 

.53868 -.10389 

.03984 .11637 

.25158 -.95720 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Regression -Untransformed and Logged Variables 
(Box-Cox Transformation) 

ANOVA and Parameter Estimates 

Model Summal')",b 

Adjusted Std. Error 
Variables R R of the 

Model Entered Removed R Square Square Estinate 
1 Ln (Nollember-December Inflows), 

Ln (March-Apnllnflows). 
May-June Inflows. .601 .362 .160 1379.10 
Ln (September-October Inflows). 
Ln (July-August Inflows), d 
January-F Inflows

c
. 

a. Dependent Variable: Oyster Harvest 

b. Method: Enter 
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Durbin-
Watson 

1.721 

c. Independent Variables: (Constant). Ln (NOllember-December Inflows). Ln (March-Aprtllnflows). May-June 
Inflows. Ln (September-October Inflows). Ln (July-August Inflows). January-February Inflows 

d. All requested variables entered. 

ANOVN 

Sum of Mean 
Model Squares df Square F Sig. 
1 Regression 2.0E+07 6 3410665 1.793 .154D 

Residual 3.6E+07 19 1901907 
Total 5.7E+07 25 

a. Dependent Variable: Oyster Harvest 

b. Independent Variables: (Constant). Ln (November-December Inflows). Ln 
(March-April Inflows). May-June Inflows. Ln (September-October Inflows). Ln 
(July-August Inflows), January-February Inflows 
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CoeffIcients" 

Standar 
dized 

Unslandardized CoefflCie 95% Confidence 
Coefficients nts Interval for B 

Lower Upper 
Model B Std. Error Beta I Sig. Bound Bound 
1 (Constant) -5764.14 8876.900 -.649 .524 -24343.7 12815.4 

January-February Inflows -1.698 .635 -.800 -2.674 .015 -3.026 -.369 
Ln (March-April Inflows) 562.618 764.630 .201 .717 .482 -1079.63 2204.868 

May-June Inflows .105 .303 .085 .345 .734 -.530 .739 
Ln (July-August Inflows) -12.220 636.990 -.005 -.019 .985 -1345.46 1321.016 
Ln (Septernber-October 

-414.142 575.195 -.176 -.720 .480 -1618.04 789.755 Inflows) 

Ln (November-December 
1365.792 760.524 .501 1.796 .088 -226.002 2957.586 Inflows) 

a. Dependent Variable: Oyster Harvest 

Collinearity Diagnostics 

Parameter Estimates 

Parameter Standard T for HO: Variance 

Variable DF Estimate Error Parameter-O Prob > ITI Inflation 

INTERCEP 1 -5764.144584 8876.9000814 -0.649 0.5239 0.00000000 

QJF_LAG 1 -1. 697640 0.63477763 -2.674 0.0150 2.66359652 

LN_QMA 1 562.618102 784.63040651 0.717 0.4821 2.33255810 

QMJ_LAG 1 0.104735 0.30317589 0.345 0.7335 1.78522100 

LN_QJA 1 -12.219564 636.99025611 -0.019 0.9849 2.03277763 

LN_QSO 1 -414 .141526 575.19479945 -0.720 0.4803 1. 76860870 

LN_QND 1 1365.792104 760.52351765 1. 796 0.0884 2.31481908 

Condition Var Prop Var Prop Var Prop Var Prop Var Prop var Prop 

Nwnber Eigenvalue Index QJF_LAG LN_QMA QMJ_LAG LN_QJA LN_QSO LN_QND 

1 2.72132 1.00000 0.0341 0.0147 0.0254 0.0452 0.0237 0.0273 

2 1.60919 1. 30043 0.0004 0.0878 0.0676 0.0029 0.0960 0.0515 

3 0.69651 1. 97663 0.1914 0.0996 0.2692 0.0798 0.0278 0.0008 

4 0.44315 2.47807 0.0051 0.0414 0.1641 0.1535 0.3584 0.3920 

5 0.34037 2.82757 0.0048 0.1080 0.2138 0.6936 0.4940 0.0034 

6 0.18945 3.79003 0.7642 0.6485 0.2599 0.0250 0.0000 0.5251 
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Residuals Diagnostics 

Summary Infonnation 

Residuals StatisticS' 

Std. 
Minimum Maximum Mean Deviation N 

Predicted 
836.2997 3903.824 2636.40 904.7429 26 Value 

Std. 
Predicted -1.990 1.401 .000 1.000 26 
Value 

Standard 
Error of 

535.3875 902.5812 709.1658 97.4736 26 Predicted 
Value 

Adjusted 
Predicted 763.5756 4430.541 2650.58 979.1477 26 
Value 

Residual -1762.32 3971.259 -1.E-12 1202.268 26 
Std. 

-1.278 2.880 .000 .872 26 Residual 

Stud. 
-1.451 3.319 -.004 1.016 26 Residual 

Deleted 
-2270.90 5275.292 -14.1740 1639.128 26 Residual 

Stud. 
Deleted -1.497 4.983 .056 1.262 26 
Residual 

Mahal. 
2.806 9.747 5.769 1.833 26 Distance 

Cook's 
.000 .517 .052 .103 26 Distance 

Centered 
Leverage .112 .390 .231 .073 26 
Value 

a. Dependent Variable: Oyster Harvest 
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Case Values for Residuals Diagnostics 

YEAR PRE RES ORE ADJ ZPR ZRE SRE' SOR z 

1962 876.53699 -126.63699 -184.69206 934.59206 -1.94516 -.09183 -.11089 -.10797 

1963 3164.09155 -1032.79155 -1379.76781 3511.06781 .58325 -.74889 -.86560 -.85963 

1964 2862.74011 58.05989 78.51199 2842.28801 .25017 .04210 .04896 .04765 

1965 3017.62043 1565.67957 2086.67849 2496.62151 .42135 1.13529 1.31064 1.33758 

1966 2959.53899 1123.76101 1484.27101 2599.02899 .35716 .81485 .93648 .93330 

1967 3153.12743 -160.52743 -201.04744 3193.64744 .57113 -.11640 -.13027 -.12685 

1968 2956.37061 -117.67061 -140.52907 2979.22907 .35365 -.08532 -.09324 -.09078 

1969 2768.06716 679.13284 1046.19823 2401.00177 .14553 .49245 .61121 .60084 

1970 3525.99702 324.20298 444.22305 3405.97695 .98326 .23508 .27518 .26837 

1971 3218.05816 803.64184 1330.51473 2691.18527 .64289 .58273 .74980 .74085 

1972 2763.94997 478.65003 616.66952 2625.93048 .14097 .34708 .39395 .38502 

1973 2955.52008 -1252.22008 -1474.43475 3177.73475 .35271 -.90800 -.98528 -.98448 

1974 1336.28149 -499.58149 -688.83963 1525.53963 -1.43701 -.36225 -.42537 -.41601 

1975 1000.32434 236.47566 362.81772 873.98228 -1.80834 .17147 .21239 .20698 

1976 3549.97236 -251.07236 -303.68979 3602.58979 1.00975 -.18206 -.20023 -.19509 

1977 3679.81682 -1762.31682 -2270.89750 4188.39750 1.15327 -1.27788 -1.45059 -1.49725 

1978 2367.71040 -1290.91040 -1692.30064 2769.10064 -.29698 -.93606 -1.07175 -1.07620 

1979' 1321.95791 -1278.85791 -2237.07525 2280.17525 -1.45284 -.92732 -1.22647 -1.24402 

1980 836.29967 167.90033 240.62436 763.57564 -1.98963 .12175 .14575 .14194 

1981 1994.98643 -1009.58843 -1583.46676 2568.86676 -.70895 -.73207 -.91682 -.91278 

1982 3903.82452 -650.02452 -1029.97647 4283.77647 1.40086 -.47134 -.59331 -.58291 

1983 2995.84096 3971.25904 5275.29130 1691.80870 .39728 2.87961 3.31889 4.98302 

1984 2442.79425 -82.59425 -113.12604 2473.32604 -.21399 -.05989 -.07009 -.06823 

1985 2185.27739 1099.82261 1464.04792 1821.05208 -.49862 .79750 .92012 .91622 

1986 2906.70041 634.39959 757.11239 2783.98761 .29876 .46001 .50254 .49242 

1987 3803.09255 -1628.19255 -2255.64078 4430.54078 1.28953 -1.18062 -1.38961 -1.42701 

PRE Predicted value of harvest 
RES Ordinary residual of harvest; observed minus predicted 
ORE Deleted residual; residual obtained when the model is fitted without that observation 
ADJ Adjusted predicted value; predicted value of harvest when the model is fitted without that 

observation. 
ZPR Z-score of the predicted value of harvest 
ZRE Z-score of the residual 
SRE Studentized residual 
SOR Studentized deleted residuals 

1 Values greater than 3 are flagged. 
2 This is flagged if it exceeds ....... 2,8 = t,8,O.0, = 2.552 
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Prediction Intervals for Oyster Harvest 

YEAR 
1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

OYSTER 
LICI 
UICI 

OYSTER LlCI UICI 

749.90 -3646.76377 5399.83775 

2131.30 -1249.71717 7577.90026 

2920.80 -1566.94998 7292.43020 

4583.30 -1393.02034 7428.26121 

4083.30 -1439.10013 7358.17811 

2992.60 -1171.73662 7477.99148 

2838.70 -1297.93705 7210.67827 

3447.20 -1817.64852 7353.78283 

3850.20 -920.67519 7972.66922 

4021.70 -1443.63791 7879.75422 

3242.60 -1600.80931 7128.70925 

1703.30 -1276.87112 7187.91129 

836.70 -3118.38197 5790.94495 

1236.80 -3580.92207 5581.57076 

3298.90 -723.68540 7823.63012 

1917.50 -685.19469 8044.82834 

1076.80 -2020.82946 6756.25026 

43.10 -3393.43130 6037.34711 

1004.20 -3666.12511 5338.72446 

985.40 -2610.31086 6600.28773 

3253.80 -712.40513 8520.05417 

6967.10 -1410.41706 7402.09898 

2360.20 -2003.37395 6888.96244 

3285.10 -2223.77673 6594.33151 

3541.10 -1346.54600 7159.94681 

2174.90 -657.54137 8263.72646 

Oyster harvest 
Lower limit for 99% prediction interval for oyster harvest 
Upper limit for 99% prediction interval for oyster harvest 
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Outlier and Influential Point Detection 

Calculated Quantities 

YEAR MAH COO LEV' MAHA_pv 2 COOK_PV 3 

1962 6.89682 .00081 .27587 .440 .0000 

1963 5.32532 .03596 .21301 .620 .0001 

1964 5.55087 .00012 .22203 .593 .0000 

1965 5.28043 .08166 .21122 .626 .0012 

1966 5.11063 .04019 .20443 .646 .0001 

1967 4.07707 .00061 .16308 .771 .0000 

1968 3.10496 .00024 .12420 .875 .0000 

1969 7.80987 .02884 .31239 .350 .0000 

1970 5.79295 .00400 .23172 .564 .0000 

1971 8.93826 .05265 .35753 .257 .0003 

1972 4.63382 .00639 .18535 .705 .0000 

1973 2.80626 .02461 .11225 .902 .0000 

1974 5.90719 .00979 .23629 .551 .0000 

1975 7.74408 .00344 .30976 .356 .0000 

1976 3.36997 .00120 .13480 .849 .0000 

1977 4.63736 .08675 .18549 .704 .0015 

1978 4.96811 .05102 .19872 .664 .0003 

1979 9.74683 .16101 .38987 .203 .0099 

1980 6.59423 .00131 .26377 .472 .0000 

1981 8.09893 .06826 .32396 .324 .0007 

1982 8.26081 .02939 .33043 .310 .0000 

1983 5.21837 .51671 .20873 .633 .1892 

1984 5.78576 .00026 .23143 .565 .0000 

1985 5.25795 .04005 .21032 .629 .0001 

1986 3.09046 .00698 .12362 .877 .0000 

1987 5.99267 .10631 .23971 .541 .0028 

MAH Mahalonobis distance 
COO Cook's distance 
LEV Leverage value 
MAHA_PV P-value associated with the Mahalanobis distance 
COOK_PV P-value associated with Cook's distance 

1 This is flagged if it exceeds (2p+1)/n or 0.5, whichever is smaller. 

2 MAHA_PV = 1 - F(MAH), where F is the CDF of a Chi-squared variable with p + 1 degrees of freedom. 

Small values indicate a problem. 

3 COOK_PV = F(COO), where F is the CDF of an F-ratio random variable with p + 1 numerator degree of 

freedom and n - p - 1 denominator degree of freedom. A value greater than 0.5 indicates a problem. A 

value less than 0.2 indicates no problem. Values in between are inconclusive. 



YEAR 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

SDFFITS 
SDFB_O 
SDFB_1 

SDFB_2 
SDFB_3 

SDFB_4 
SDFB_5 
SDFB_6 

SDFFIT SDFB_O SDFB_1 SDFB_2 SDFB_3 

-.07311 -.02824 -.05252 .03803 .01186 

-.49826 -.09958 .07142 .17407 .02615 

.02828 .01584 .00606 -.00942 -.00213 

.77159 .42293 .18916 -.17830 .03412 

.52862 .29088 .18427 -.26214 .30150 

-.06373 -.03499 -.00723 .03190 -.01547 

-.04001 -.01687 -.00189 .00545 -.01883 

.44173 .08649 .07375 .04098 .31691 

.16329 -.06161 -.07119 .12182 -.01301 

.59986 -.14309 -.28936 .25577 -.24297 

.20675 .10774 .02890 -.13511 .00085 

-.41472 .12215 .04512 -.15873 -.08524 

-.25605 .04159 -.07291 -.06854 -.06785 

.15129 .00923 .08198 -.02336 .02912 

-.08931 .05350 .05038 -.02407 .01068 

-.80432 .49539 .55250 -.53049 .51653 

-.60011 .05528 -.08259 -.20030 .30362 

-1.07683 -.25949 -.43911 .16358 .39503 

.09341 .00170 .03611 .00867 -.01176 

-.68818 -.29579 -.14689 .32308 -.29354 

-.44566 .04684 .20993 .09739 -.16043 

2.85543 -1.38263 -1.04063 .27446 -.89214 

-.04148 .01459 .00881 -.00414 .02877 

.52726 -.26138 -.11820 .32023 -.24260 

.21657 -.08731 -.04206 .06188 .05775 

-.88585 .34557 .35854 -.06085 -.27310 

Standardized dffits value 

Standardized dfbeta for the intercept term 

Standardized dfbeta for the January-February inflows 

Standardized dfbeta for the logged March-April inflows 

Standardized dfbeta for the May-June inflows 

SDFB_4 

-.00574 

.09934 

-.01190 

-.35847 

-.05292 

-.02265 

.00233 

-.19670 

-.05444 

.02993 

-.00268 

.03296 

.09666 

-.06369 

-.01723 

-.21000 

.17536 

-.65670 

.02501 

-.06312 

-.16797 

2.11040 

-.03420 

-.13703 

-.10896 

.08501 

Standardized dfbeta for the logged July-August inflows 

Standardized dfbeta for the logged September-October inflows 

Standardized dfbeta for the logged November-December inflows 
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SDFB_5 SDFB_6 

.01072 .00990 

-.13625 -.02801 

-.00478 -.00345 

-.33924 -.00280 

-.34011 .02276 

.03881 .01471 

.00219 .02023 

-.00096 -.08276 

.00319 .03020 

.29222 -.17030 

.01015 -.03895 

.15863 -.17760 

-.16563 .06926 

.04893 .00542 

.01388 -.07154 

.16686 -.40081 

.21349 -.20586 

.55885 .38670 

.03453 -.05998 

-.37028 .51354 

-.10400 -.00022 

-.72170 1.22937 

.00969 -.00644 

.33993 .01402 

.06308 .11997 

.06929 -.65952 

Items in bold are flagged if Isdffitsl or Isdfbetal exceed 1.0 for a small data set or 2.J(p + 1) / n for a large 

data set. The cutoff used here is 1. 
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Fig. 5.4. Standardized DFFIT VS. Standardized DFBETA. 
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Examining Subsets of the Data 

All Variables Logged: 1979 Omitted 

N = 25 Regression Models for Dependent Variable: LN OYSTE 

R-square Adj C(p) AIC MSE SBC Variables in Model 

In Rsq 

1 0.252635 0.220141 4.8577 -30.5794 0.272588 -28.1417 LN_QJF 

1 0.178995 0.143299 7.4056 -28.2300 0.299447 -25.7922 LN_QSO 

1 0.038347 -.003464 12.2717 -24.2769 0.350745 -21. 8392 LN_QND 

1 0.037456 -.004393 12.3026 -24.2538 0.351070 -21.8160 LN_QJA 

2 0.320083 0.258273 4.5241 -30.9440 0.259259 -27.2874 LN_QJF LN_QSO 

2 0.299937 0.236295 5.2211 -30.2140 0.266941 -26.5574 LN_QJF LN_QMJ 

2 0.280688 0.215296 5.8871 -29.5358 0.274281 -25.8792 LN_QJF LN_QND 

2 0.266215 0.199507 6.3879 -29.0378 0.279800 -25.3812 LN_QJF LN_QMA 

3 0.429744 0.348279 2.7300 -33.3411 0.227799 -28.4656 LN_QJF LN QSO LN_QND -
3 0.357046 0.265196 5.2452 -30.3414 0.256840 -25.4659 LN_QJF LN_QMJ LN _QSO 

3 0.350413 0.257615 5.4747 -30.0848 0.259489 -25.2093 LN_QJF LN_QJA LN_ QSO 

3 0.334264 0.239159 6.0335 -29.4709 0.265940 -24.5954 LN QJF LN_QMJ LN_QND -

----------------------------------------------------------------------------
4 0.471415 0.365698 3.2882 -33.2382 0.221711 -27.1438 LN_QJF LN_QMJ LN_QSO LN_QND 

4 0.460648 0.352778 3.6608 -32.7340 0.226227 -26.6397 LN_QJF LN QMA LN_QSO LN QND -

4 0.453795 0.344555 3.8979 -32.4184 0.229101 -26.3240 LN _QJF LN QJA LN _QSO LN_QND -
4 0.361113 0.233335 7.1045 -28.5000 0.267976 -22.4057 LN QJF LN_QMJ LN _QJA LN_QSO -
-----------------------------------------------------------------------------------
5 0.479375 0.342368 

5 0.472164 0.333259 

5 0.469903 0.330403 

5 0.370736 0.205140 

6 0.479746 0.306328 

5.0128 -31.6175 0.229865 -24.3042 LN_QJF LN_QMA LN _QMJ LN_QSO 

LN_QND 

5.2623 -31.2736 0.233049 -23.9603 LN_QJF LN _QMJ LN_QJA LN_QSO 

LN_QND 

5.3406 -31.1667 0.234047 -23.8535 LN_QJF LN_QMA LN _QJA LN _QSO 

LN_QND 

8.7716 -26.8795 0.277831 -19.5662 LN_QJF LN_QMA LN_QMJ LN_QJA 

LN QND -

7.0000 -29.6353 0.242462 -21.1032 LN_QJF LN_QMA LN_QMJ LN_QJA 

LN _QSO LN _QND 

liS 



1 MODELl PARMS LN OYSTE 0.52210 12.5393 -0.64970 

2 MODELl PARMS LN OYSTE 0.54722 10.5133 -0.39712 

3 MODELl PARMS LN OYSTE 0.59224 9.2744 

4 MODELl PARMS LN OYSTE 0.59251 9.0105 -0.18824 

5 MODELl PARMS LN OYSTE 0.50918 13.3963 -0.52033 

6 MODELl PARMS LN OYSTE 0.51666 11.5959 -0.77351 

7 MODELl PARMS LN_OYSTE 0.52372 12.1923 -0.83215 

0.24052 

-0.26125 

8 MODELl PARMS LN OYSTE 0.52896 12.0416 -0.72558 0.14371 

9 MODELl PARMS LN OYSTE 0.47728 13.2079 -0.84122 -0.44169 

10 MODELl PARMS LN OYSTE 0.50679 12.4937 -0.64006 

11 MODELl PARMS LN_OYSTE 0.50940 13.2581 -0.62521 

12 MODELl PARMS LN OYSTE 0.51569 11.1470 -0.98434 

13 MODELl PARMS LN OYSTE 0.47086 12.2448 -0.97545 

0.21371 

0.25678 

0.22705 

-0.24163 

0.21030 -0.33091 

-0.42479 

14 MODELl PARMS LN OYSTE 0.47563 12.0956 -1.07498 0.24785 

15 MODELl PARMS LN OYSTE 0.47864 13.0898 -0.92598 

-0.41675 

0.18759 -0.49888 

0.15222 0.10194 -0.28104 16 MODELl PARMS LN_OYSTE 0.51766 12.6864 -0.65644 

17 MODELl PARMS LN OYSTE 0.47944 11.8310 -1.07859 0.14312 0.17319 -0.41440 

18 MODELl PARMS LN_OYSTE 0.48275 12.3302 -0.97957 0.20040 0.04399 -0.44018 

0.12551 -0.46054 19 MODELl PARMS LN OYSTE 0.48378 12.2627 -1.07997 0.19301 

20 MODELl PARMS LN OYSTE 0.52710 10.3649 -1.11436 0.20990 0.29713 -0.20711 

21 MODELl PARMS LN_OYSTE 0.49240 11.8996 -1.07945 0.14028 0.15540 0.03112 -0.42549 

1 

2 

3 -0.20839 

4 

5 

6 

7 0.23309 

8 

9 0.52411 

10 

11 

12 0.25865 

13 0.53558 

14 0.63979 

15 0.50976 

16 

17 0.59966 

18 0.53087 

19 0.60459 

20 0.43200 

21 0.59505 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 2 

1 2 

1 2 

1 2 

2 3 

2 3 

2 3 

2 3 

3 4 

3 4 

3 4 

3 4 

4 5 

4 5 

4 5 

4 5 

5 6 

5 6 

5 6 

5 6 

6 7 

23 0.27259 0.25264 0.22014 4.8577 -30.5794 -28.1417 

23 0.29945 0.17899 0.14330 7.4056 -28.2300 -25.7922 

23 0.35075 0.03835 -0.00346 12.2717 -24.2769 -21.8392 

23 0.35107 0.03746 -0.00439 12.3026 -24.2538 -21.8160 

22 0.25926 0.32008 0.25827 4.5241 -30.9440 -27.2874 

22 0.26694 0.29994 0.23630 5.2211 -30.2140 -26.5574 

22 0.27428 0.28069 0.21530 5.8871 -29.5358 -25.8792 

22 0.27980 0.26621 0.19951 6.3879 -29.0378 -25.3812 

21 0.22780 0.42974 0.34828 2.7300 -33.3411 -28.4656 

21 0.25684 0.35705 0.26520 5.2452 -30.3414 -25.4659 

21 0.25949 0.35041 0.25761 5.4747 -30.0848 -25.2093 

21 0.26594 0.33426 0.23916 6.0335 -29.4709 -24.5954 

20 0.22171 0.47142 0.36570 3.2882 -33.2382 -27.1438 

20 0.22623 0.46065 0.35278 3.6608 -32.7340 -26.6397 

20 0.22910 0.45380 0.34455 3.8979 -32.4184 -26.3240 

20 0.26798 0.36111 0.23334 7.1045 -28.5000 -22.4057 

19 0.22987 0.47937 0.34237 5.0128 -31.6175 -24.3042 

19 0.23305 0.47216 0.33326 5.2623 -31.2736 -23.9603 

19 0.23405 0.46990 0.33040 5.3406 -31.1667 -23.8535 

19 0.27783 0.37074 0.20514 8.7716 -26.8795 -19.5662 

18 0.24246 0.47975 0.30633 7.0000 -29.6353 -21.1032 
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All Variables Squared Root: 1983 Omitted 

N = 25 Regression Models for Dependent Variable: SQRT_OYSTER 

R-square 
In 

Adj 
Rsq 

1 0.389638 0.363101 

1 0.263803 0.231794 

1 0.073333 0.033043 

1 0.055569 0.014507 

C(p) 

7.2173 

13.0348 

21. 8403 

22.6616 

2 0.440451 0.389583 6.8682 

2 0.437138 0.385969 7.0214 

2 0.426562 0.374431 7.5104 

2 0.393201 0.338037 9.0527 

3 0.548147 0.483597 

3 0.489214 0.416245 

3 0.476361 0.401555 

3 0.475675 0.400772 

4 0.601020 0.521224 

4 0.552098 0.462517 

4 0.551710 0.462051 

4 0.545064 0.454077 

5 0.607872 0.504680 

5 0.605028 0.501088 

5 0.553594 0.436119 

3.8894 

6.6139 

7.2081 

7.2398 

3.4450 

5.7068 

5.7241 

6.0319 

5.1283 

5.2591 

1.6316 

5 0.551215 0.433189 7.7448 

6 0.610647 0.480862 7.0000 

AlC 

125.4 

130.1 

135.9 

136.4 

MSE 

139.963 

168.819 

212.496 

216.569 

125.3 134.144 

125.4 134.938 

125.9 137.473 

127.3 145.471 

121.9 113.483 

125.0 128.284 

125.6 131. 513 

125.7 131. 685 

120.8 105.214 

123.7 118.116 

123.7 118.218 

124.1 119.971 

122.4 108.850 

122.6 109.639 

125.6 123.917 

125.8 124.561 

124.2 114.084 

SBC Variables in Model 

127.9 SQR_QJF 

132.6 SQR_QJA 

138.3 SQR_QSO 

138.8 SQR_QMA 

128.9 SQR_QJF SQR_QJA 

129.1 SQR_QJF SQR_QND 

129.5 SQR_QJF SQR_QMJ 

131.0 SQR_QJF SQR_QMA 

126.8 SQR_QJF SQR_QMJ SQR_QJA 

129.9 SQR_QJF SQR_QJA SQR_QND 

130.5 SQR_QJF SQR_QMA SQR_QND 

130.5 SQR_QJF SQR_QMJ SQR_QND 

126.9 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QND 

129.8 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QSO 

129.8 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA 

130.2 SQR_QJF SQR_QMA SQR_QJA 

SQR_QND 

129.7 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QND 

129.9 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 

132.9 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QSO 

133.1 SQR_QJF SQR_QMA SQR_QJA 

SQR_QSO SQR_QND 

132.7 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QSO SQR_QND 
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1 MODELl PARMS SQR_OYST 11.8306 89.7556 -1.04310 

2 MODELl PARMS SQR_OYST 12.9930 74.7398 -0.96674 

3 MODELl PARMS SQR_OYST 14.5772 60.0430 -0.38497 

4 MODELl PARMS SQR_OYST 14.7163 60.7716 -0.32445 

5 MODELl PARMS SQR_OYST 11.5820 94.5789 -0.81810 -0.49421 

6 MODELl PARMS SQR_OYST 11.6163 86.0290 -1.28860 

7 MODELl PARMS SQR_OYST 11.7249 82.8647 -1.15051 0.23113 

8 MODELl PARMS SQR_OYST 12.0611 88.0630 -1.09512 0.09265 

9 MODELl PARMS SQR_OYST 10.6529 84.9355 -0.85891 0.44168 -0.85541 

10 MODELl PARMS SQR_OYST 11.3263 90.8627 -1.06406 -0.50036 

11 MODELl PARMS SQR_OYST 11.4679 77.5058 -1.62083 0.35706 

12 MODELl PARMS SQR_OYST 11.4754 78.9244 -1.40253 0.23617 

13 MODELl PARMS SQR_OYST 10.2574 80.8784 -1.11591 0.45020 -0.86877 

14 MODELl PARMS SQR_OYST 10.8681 83.3855 -0.89408 0.45715 -0.89212 0.09970 

15 MODELl PARMS SQR_OYST 10.8728 85.8013 -0.81273 -0.10375 0.48051 -0.86852 

16 MODELl PARMS SQR_OYST 10.9531 81.3538 -1.42883 0.43129 -0.58176 

17 MODELl PARMS SQR_OYST 10.4331 78.4486 -1.25534 0.17342 0.38736 -0.85008 

18 MODELl PARMS SQR_OYST 10.4709 82.0310 -1.11669 0.43347 -0.82796 -0.11676 

19 MODELl PARMS SQR_OYST 11.1318 84.3847 -0.85282 -0.07270 0.48044 -0.89202 0.07446 

20 MODELl PARMS SQR_OYST 11.1607 83.0087 -1.40619 0.40052 -0.54207 -0.14585 

21 MODELl PARMS SQR_OYST 10.6810 79.6258 -1.24399 0.15847 0.37873 -0.81742 -0.09804 

1 

2 

3 

4 

5 

6 0.36110 

7 

8 

9 

10 0.36590 

11 0.55492 

12 0.36725 

13 0.38116 

14 

15 

16 0.60079 

17 0.47347 

18 0.44340 

19 

20 0.66249 

21 0.51779 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

23 139.963 0.38964 0.36310 7.2173 125.450 127.888 

23 168.819 0.26380 0.23179 13.0348 130.136 132.574 

23 212.496 0.07333 0.03304 21.8403 135.889 138.326 

23 216.569 0.05557 0.01451 22.6616 136.363 138.801 

22 134.144 0.44045 0.38958 6.8682 125.277 128.934 

22 134.938 0.43714 0.38597 7.0214 125.425 129.081 

22 137.473 0.42656 0.37443 7.5104 125.890 129.547 

22 145.471 0.39320 0.33804 9.0527 127.304 130.960 

21 113.483 0.54815 0.48360 3.8894 121.933 126.808 

21 128.284 0.48921 0.41624 6.6139 124.997 129.873 

21 131.513 0.47636 0.40156 7.2081 125.619 130.494 

21 131.685 0.47568 0.40077 7.2398 125.651 130.527 

20 105.214 0.60102 0.52122 3.4450 120.821 126.916 

20 118.116 0.55210 0.46252 5.7068 123.713 129.807 

20 118.218 0.55171 0.46205 5.7247 123.735 129.829 

20 119.971 0.54506 0.45408 6.0319 124.103 130.197 

19 108.850 0.60787 0.50468 5.1283 122.388 129.702 

19 109.639 0.60503 0.50109 5.2597 122.569 129.882 

19 123.917 0.55359 0.43612 7.6376 125.629 132.943 

19 124.561 0.55127 0.43319 7.7448 125.759 133.072 

18 114.084 0.61065 0.48086 7.0000 124.211 132.743 
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All Variables Squared Root: 1979 Omitted 

N = 25 Regression Models for Dependent Variable: SQR_OYST 

R-square Adj C(p) AIC MSE SBC Variables in Model 
In Rsq 

1 0.234539 0.201258 3.0737 128.0 155.164 130.5 SQR_QJF 

1 0.166674 0.130442 5.2081 130.2 168.921 132.6 SQR_QSO 

1 0.023867 -.018574 9.6993 134.1 197.869 136.5 SQR_QND 

1 0.013664 -.029220 10.0202 134.4 199.937 136.8 SQR_QMA 

2 0.278288 0.212678 3.6978 128.6 152.946 132.2 SQR_QJF SQR_QSO 

2 0.274168 0.208184 3.8274 128.7 153.819 132.4 SQR_QJF SQR_QMJ 

2 0.269651 0.203256 3.9694 128.9 154.776 132.5 SQR_QJF SQR_QND 

2 0.263906 0.196989 4.1501 129.0 155.994 132.7 SQR_QJF SQR_QJA 

3 0.371470 0.281680 2.7672 127.1 139.541 132.0 SQR_QJF SQR_QSO SQR_QND 

3 0.333800 0.238628 3.9520 128.6 147.905 133.4 SQR_QJF SQR_QJA SQR_QSO 

3 0.321533 0.224610 4.3377 129.0 150.628 133.9 SQR_QJF SQR_QMA SQR_QND 

3 0.312169 0.213907 4.6322 129.4 152.707 134.2 SQR_QJF SQR_QMJ SQR_QND 

------------------------------------------------------------------------------------
4 0.412680 0.295216 3.4712 127.4 136.912 133.5 SQR_QJF SQR_QJA SQR_QSO 

SQR_QND 

4 0.400604 0.280724 3.8510 127.9 139.727 134.0 SQR_QJF SQR_QMJ SQR_QSO 

SQR_QND 

4 0.399447 0.279337 3.8873 128.0 139.997 134.1 SQR_QJF SQR_QMA SQR_QSO 

SQR_QND 

4 0.337735 0.205282 5.8282 130.4 154.383 136.5 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QSO 

5 0.426912 0.276100 5.0236 128.8 140.625 136.1 SQR_QJF SQR_QMA SQR_QJA 

SQR_QSO SQR_QND 

5 0.418563 0.265554 5.2861 129.2 142.674 136.5 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 

5 0.409718 0.254381 5.5643 129.5 144.845 136.8 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QSO SQR_QND 

5 0.339720 0.165962 7.7658 132.3 162.021 139.6 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QSO 

------------------------------------------------------------------------------------
6 0.427662 0.236882 7.0000 130.8 148.244 139.3 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QSO SQR_QND 



1 MODELl PARMS SQR_OYST 12.4565 81.8209 -0.77537 

2 MODELl PARMS SQR_OYST 12.9970 69.1762 

3 MODELl PARMS SQR_OYST 14.0666 58.1419 

4 MODELl PARMS SQR_OYST 14.1399 56.8146 -0.15458 

-0.55970 

5 MODELl PARMS SQR_OYST 12.3671 85.5854 -0.60218 -0.32283 

6 MODELl PARMS SQR_OYST 12.4024 75.3555 -0.88866 0.22550 

7 MODELl PARMS SQR_OYST 12.4409 79.6514 -1.01367 

8 MODELl PARMS SQR_OYST 12.4897 78.5607 -0.92096 

9 MODELl PARMS SQR_OYST 11.8128 84.2612 -0.91236 

10 MODELl PARMS SQR_OYST 12.1616 82.1072 -0.75593 

11 MODELl PARMS SQR_OYST 12.2731 70.6974 -1.38267 0.38547 

12 MODELl PARMS SQR_OYST 12.3575 72.8609 -1.14087 0.23374 

0.32066 

-0.54411 

0.45739 -0.42334 

13 MODELl PARMS SQR_OYST 11.7009 81.3440 -1.02264 0.39653 -0.61483 

14 MODELl PARMS SQR_OYST 11.8206 78.3177 -1.02462 

15 MODELl PARMS SQR_OYST 11.8320 77.0562 -1.19979 0.28892 

16 MODELl FARMS SQR_OYST 12.4251 80.1105 -0.78057 

17 MODELl PARMS SQR_OYST 11.8586 76.4819 -1.21755 0.21316 

18 MODELl PARMS SQR_OYST 11.9446 78.8893 -1.05639 

0.19477 -0.51046 

-0.48581 

0.08355 0.38404 -0.39360 

0.33486 -0.56082 

0.10229 0.30592 -0.58100 

19 MODELl PARMS SQR_OYST 12.0351 75.4756 -1.17762 0.18960 0.13296 -0.48288 

20 MODELl PARMS SQR_OYST 12.7287 81.2043 -0.73669 -0.07877 0.11055 0.37852 -0.41844 

21 MODELl PARMS SQR_OYST 12.1755 76.0495 -1.20924 0.18943 0.04057 0.30579 -0.55341 
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1 -1 1 2 23 155.164 0.23454 0.20126 3.0737 128.028 130.465 

2 -1 1 2 23 168.921 0.16667 0.13044 5.2081 130.151 132.589 

3 -0.19633 

4 

5 

6 

7 0.30411 

8 

9 0.54733 

10 

11 0.51521 

12 0.31659 

13 0.50671 

14 0.54269 

15 0.67949 

16 

17 0.61053 

18 0.51355 

19 0.63089 

20 

21 0.60169 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

23 197.869 0.02387 -0.01857 9.6993 134.106 136.543 

23 199.937 0.01366 -0.02922 10.0202 134.366 136.803 

22 152.946 0.27829 0.21268 3.6978 128.556 132.213 

22 153.819 0.27417 0.20818 3.8274 128.699 132.355 

22 154.776 0.26965 0.20326 3.9694 128.854 132.510 

22 155.994 0.26391 0.19699 4.1501 129.050 132.706 

21 139.541 0.37147 0.28168 2.7672 127.100 131.976 

21 147.905 0.33380 0.23863 3.9520 128.555 133.431 

21 150.628 0.32153 0.22461 4.3377 129.011 133.887 

21 152.707 0.31217 0.21391 4.6322 129.354 134.230 

20 136.912 0.41268 0.29522 3.4712 127.405 133.499 

20 139.727 0.40060 0.28072 3.8510 127.914 134.008 

20 139.997 0.39945 0.27934 3.8873 127.962 134.056 

20 154.383 0.33773 0.20528 5.8282 130.407 136.502 

19 140.625 0.42691 0.27610 5.0236 128.792 136.105 

19 142.674 0.41856 0.26555 5.2861 129.153 136.466 

19 144.845 0.40972 0.25438 5.5643 129.531 136.844 

19 162.021 0.33972 0.16596 7.7658 132.332 139.645 

18 148.244 0.42766 0.23688 7.0000 130.759 139.291 



All Variables Squared Root: 1983 and 1979 Omitted 

N = 24 Regression Models for Dependent Variable: SQR_OYST 

R-square 
In 

Adj 
Rsq 

C (p) 

1 0.388080 0.360265 3.4326 

1 0.257275 0.223515 8.4415 

1 0.168128 0.130316 11.8553 

1 0.103216 0.062453 14.3410 

2 0.450983 0.398696 3.0238 

2 0.423400 0.368486 4.0800 

2 0.407723 0.351316 4.6804 

2 0.404598 0.347893 4.8000 

3 0.494657 0.418856 3.3514 

3 0.488228 0.411462 3.5976 

3 0.476182 0.397609 4.0588 

3 0.454206 0.372337 4.9004 

4 0.519894 0.418819 4.3850 

4 0.517122 0.415464 4.4911 

4 0.506967 0.403171 4.8800 

4 0.506617 0.402747 4.8934 

5 0.550093 0.425119 5.2285 

5 0.526703 0.395232 6.1242 

5 0.526386 0.394827 6.1363 

5 0.517737 0.383775 6.4675 

6 0.556061 0.399376 7.0000 

AIC MSE 

112.098.250 

116.7 119.252 

119.4 133.565 

121.2 143.987 

111.4 92.348 

112.6 96.987 

113.2 99.624 

113.4 100.150 

111.4 

111. 7 

112.3 

113.3 

112.2 

112.3 

112.8 

112.8 

112.6 

113.8 

113.9 

114.3 

114.3 

89.251 

90.387 

92.514 

96.396 

89.257 

89.772 

91.660 

91. 725 

88.290 

92.880 

92.942 

94.639 

92.243 

SBC Variables in Model 

114.4 SQR _QJF 

119.0 SQR_QSO 

121. 7 SQR_QJA 

123.5 SQR_QND 

114.9 SQR_QJF SQR_QSO 

116.1 SQR_QJF SQR_QMJ 

116.8 SQR_QJF SQR_QMA 

116.9 SQR_QJF SQR_QJA 

116.1 SQR_QJF SQR_QSO SQR_QND 

116.4 SQR_QJF SQR_QMJ SQR_QJA 

117.0 SQR_QJF SQR_QMJ SQR_QSO 

118.0 SQR_QJF SQR_QJA SQR_QSO 

118.1 SQR_QJF SQR_QMJ SQR_QSO 

SQR_QND 

118.2 SQR_QJF SQR_QMA SQR_QSO 

SQR_QND 

118.7 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QSO 

118.7 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QND 

119.7 SQR_QJF SQR_QMJ SQR_QJA 

SQR_QSO SQR_QND 

120.9 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QSO SQR_QND 

120.9 SQR_QJF SQR_QMA SQR_QJA 

SQR_QSO SQR_QND 

121.4 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QND 

122.6 SQR_QJF SQR_QMA SQR_QMJ 

SQR_QJA SQR_QSO SQR_QND 
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1 MODELl PARMS SQR_OYST 9.9121 84.2411 -0.87354 

2 MODELl PARMS SQR_OYST 10.9202 69.2845 

3 MODELl PARMS SQR_OYST 11.5570 67.7914 

4 MODELl PARMS SQR_OYST 11.9995 63.1494 

5 MODELl PARMS SQR_OYST 9.6098 88.1867 -0.69340 

6 MODELl PARMS SQR_OYST 9.8482 78.8698 -0.96492 

7 MODELl PARMS SQR_OYST 9.9812 80.7921 -0.96895 0.17937 

8 MODELl PARMS SQR_OYST 10.0075 86.9582 -0.77576 

9 MODELl PARMS SQR_OYST 9.4473 87.1712 -0.87627 

10 MODELl PARMS SQR_OYST 9.5072 80.9261 -0.81249 

11 MODELl PARMS SQR_OYST 9.6184 83.3116 -0.78506 

12 MODELl PARMS SQR_OYST 9.8181 89.1663 -0.66083 

13 MODELl PARMS SQR_OYST 9.4476 82.2921 -0.96808 

14 MODELl PARMS SQR_OYST 9.4748 81.4780 -1.10180 0.22599 

15 MODELl PARMS SQR_OYST 9.5739 83.3309 -0.73196 

16 MODELl PARMS SQR_OYST 9.5773 79.3674 -0.95349 

17 MODELl PARMS SQR_OYST 9.3962 82.3180 -0.91425 

-0.67315 

0.18570 

-0.24005 

0.32865 -0.54695 

0.15801 

-0.60658 

-0.33699 

-0.47144 

-0.31097 

-0.11102 -0.31333 

0.15813 -0.44546 

-0.42728 

0.27574 -0.41377 -0.20341 

0.34901 -0.59734 

0.27473 -0.40982 -0.33803 

18 MODELl PARMS SQR_OYST 9.6374 80.1225 -1.08373 0.14281 0.11184 -0.42516 

19 MODELl PARMS SQR_OYST 9.6406 82.2444 -1.08190 0.26383 -0.19452 -0.37798 

20 MODELl PARMS SQR_OYST 9.7283 76.8271 -1.09816 0.18082 0.28305 -0.57665 

21 MODELl PARMS SQR_OYST 9.6043 80.2857 -1.02330 0.13376 0.22979 -0.40426 -0.32047 

1 

2 

3 

4 -0.36588 

5 

6 

7 

8 

9 0.33531 

10 

11 

12 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

CP 

22 98.250 0.38808 0.36027 3.4326 112.012 114.368 

22 119.252 0.25728 0.22352 8.4415 116.661 119.017 

22 133.565 0.16813 0.13032 11.8553 119.382 121.738 

22 143.987 0.10322 0.06245 14.3410 121.185 123.541 

21 92.348 0.45098 0.39870 3.0238 111.409 114.943 

21 96.987 0.42340 0.36849 4.0800 112.585 116.119 

21 99.624 0.40772 0.35132 4.6804 113.229 116.763 

21 100.150 0.40460 0.34789 4.8000 113.355 116.889 

20 89.251 0.49466 0.41886 3.3514 111.419 116.131 

20 90.387 0.48823 0.41146 3.5976 111.723 116.435 

20 92.514 0.47618 0.39761 4.0588 112.281 116.993 

96.396 0.45421 0.37234 4.9004 113.267 117.980 
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13 0.33546 

14 0.44288 

15 

16 0.19944 

17 0.33321 

18 0.40339 

19 0.45978 

20 0.29489 

21 0.39687 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

20 

19 

19 

19 

19 

18 

18 

18 

18 

17 

89.257 0.51989 0.41882 4.3850 112.190 118.080 

89.772 0.51712 0.41546 4.4911 112.328 118.218 

91.660 0.50697 0.40317 4.8800 112.827 118.718 

91.725 0.50662 0.40275 4.8934 112.844 118.735 

88.290 0.55009 0.42512 5.2285 112.631 119.699 

92.880 0.52670 0.39523 6.1242 113.847 120.915 

92.942 0.52639 0.39483 6.1363 113.863 120.931 

94.639 0.51774 0.38378 6.4675 114.297 121.366 

92.243 0.55606 0.39938 7.0000 114.310 122.556 
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All Variables Squared Root All Variables Squared Root 
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Fig. 6. Examining Subsets of All Variables Squared Root Data: 1983 Omitted. 


