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Efficiency of Model Selection by Information Criteria, TIC and c¢-AIC
Hiroshi SHONO®

In a model selection, AIC tends to overestimate the number of unknown parameters in
several cases. However, c-AlC and TIC correct the bias of AIC in small samples and where the
true model does not include the candidate one in nested model, respectively. | calculated the
values of AIC, c-AlIC, TIC and BIC using a virtual example dealing with CPUE analysis. A
finally selected model by c-AIC is simpler than that by other criteria (AIC, TIC and BIC). I
carried out the computer simulation by ANOVA type model corresponding to CPUE
standardization. Especially, I compared the selection performance of TIC to that of AIC c-AIC,
and BIC using the nested model that the true model does not include candidate one. As a result
of simulation, the efficiency of TIC is slightly better than that of AIC and c-AIC. In addition,
the value of TIC is not so greatly different from that of AIC in the statistical model with
normal error (such as ANOVA or linear regression), theoretically. Therefore, there seems no

need to use TIC instead of AIC in such cases because of complexity of TIC formula.
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Table 1. Virtual data for CPUE standardization (Hilborn
and Walters, 1992). The value show catch rate
(tons per hour) for three classes of vessel in four
different years.

Year Class-1  Class-2  Class-3
1 0.63 0.85 1.28
2 0.46 0.65 1.09
3 0.35 0.66 1.01
4 0.43 0.48 0.84
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Table 2. Results of model selection by four information criteria (AIC, BIC, TIC, and c-AIC) using the data for CPUE

standardization from Table 1.

Model n_ p RSS u(4)  n*u@)/(RSS)"2  AIC c-AlIC BIC TIC
1 121 1.80717 0.51452 1.89054 153368 16.6701 13.8217 14.2273
2 12 3 0.43375 0.03314 2.11385 22122 7.9265 1.6669  1.3261
3 12 4 1.45701  0.29818 1.68553 18.7522 28.7522 18.6919 17.4378
4 12 6 0.08360 0.00154 2.63773 -11.5449 164551 -10.6355 -11.9076
Remarks u(4) and RSS show sample fourth moment about the mean, and resudual sum of squares, respectively.

p(number of unknow parameters) does not include the nuisance parameter, o °.

Table 3. Dataset on the model of CPUE standardization for
computer simulation, which corresponds to the
analysis of variance model two way layout and
eight replicates.

Year Areal Area Area3
Dataset-1

1 I 0.8 0.9
2 0.9 0.72 1.08
3 1.1 0.88 1.32
4 0.8 0.64 0.96
Dataset-2

1 1 0.9 i
2 0.95 0.855 1.045
3 1.1 0.99 1.21
4 0.9 0.81 0.99

3. log(CPUE) = Intercept + Year + Error
4. log(CPUE) = Intercept + Year + Class + Error  (4.2)
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Table 4. Results of computer experiments (frequency of
selecting the true model of an ANOVA in 1000
replications of the simulation).

Model AlIC BIC c-AlC TIC
Case-1

I 79 643 125 78
o 51 50 62 51
I (true) 776 307 778 781
W 94 0 35 90
Case-2

I 114 724 159 111
I 110 80 123 108
I (true) 691 196 693 695
v 85 0 25 86
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Table 5. ANOVA model dealing with CPUE Standardization for TIC derivation.

Area | 2 n/p  Parameter

Year-1 Y(1) Y(2) Y(n/p) u(l)

Year-2 Y(n/pt+1) Y(n/p+2) Y(2n/p) u(2)

Year-p Y((p-Dn/ptDY((p-Dn/p+2) Y(n) u(p)

Remarks Y(*)and u(*) show the corresponding samples and unknown parameters, respectively.
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TIC(M) > AIC(M) =
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(A.30)
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