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Comparison between Information Criteria and Stepwise Test,

and Their Application to the Analysis of Fishery Resources

Hiroshi SHONO®

A comparison between information criteria and stepwise test in variable selection using
nested models was made from the theoretical point of view. Two statistical standards (AIC and
likelihood ratio test) were checked under simple assumptions. It was found that chi-square test
shows a tendency to select the simpler model with fewer parameters than AIC when the
difference of the number of parameters in two corresponding models is rather small. Although
the result of stepwise test may be inconsistent in case that the pass of test is not unique, it will
be able to calculate the selection performance using both standards (AIC and stepwise test) by

computer simulation in common cases.
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Fig. 1. Likelihood ratio plotted against the difference of the number of parameters.
The graphs show the comparison with AIC and Chi-square tests in hierarchical model.
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Table 1. Virtual data for CPUE standardization (loosely
based on the data. Hilborn and Walters, 1992).
The values show catch rate (tons per hour) for
three classes of vessel in four different years.

Year  Class-1  Class-2  Class-3
1 0.60 1.03 1.22
2 0.48 0.56 1.26
3 0.33 0.67 0.89
4 0.54 0:48 1.01
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stepwise F tests on Tablel data. F-stat., F(0.01) and DF show the F statistics, the upper one

percentile and degree of freedom of F distribution, respectively.

Pass Step HO H1 F-stat. F(0.01) DF Result
"1 1 Model-2 Model-4 12568 13.274 F(2,5) Accept
1 2 Model-1 Model-2 0.475 8.451 F(3,7) Accept
2 1 Model-3 Model-4 2045 12060 F(3,5) Accept
2 2  Model-1 Model-3 9.031 8.649 F(2,8) Reject
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Table 3. Results of the model selection using AIC on

Table 1 data.
Model AIC
1 16.445
2 20.222
3 6.273
4 2.666
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