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Introduction
The Neyman-Pearson hypothesis test is grounded in selecting between a null
and alternative hypothesis. This approach leverages probability properties
to select among different tests. Evidential inference, on the other hand,
is rooted in the law of likelihood. In this approach, the extent to which
data supports one model over another is determined by a fixed threshold,
unlike the Neyman-Pearson approach, where the error probability sets the
threshold. Evidential inference employs the likelihood ratio of hypotheses to
measure the evidence in data supporting one composite hypothesis against
another; the hypothesis with a higher maximum likelihood is considered
better supported by the data. While Neyman-Pearson and evidential ap-
proaches offer distinct approaches to hypothesis testing, both are methods
for inference and can be compared based on their probability of errors. A
less explored issue in hypothesis testing is model misspecification error (which
can be termed a Type III error). Model misspecification arises when neither
the null nor the alternative hypothesis accurately describes the true data-
generating model.

This research compares the Neyman-Pearson and evidential inferential
approaches in separate one-sided hypothesis tests, focusing on error proba-
bilities under model misspecification.

Material and Methods
This research employs the Kullback-Leibler divergence, a widely used met-
ric for measuring the difference between distributions. Consequently, under
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model misspecification, the preferred (or more accurate) hypothesis is the
one that is closer to reality. This implies that the hypothesis should be cho-
sen such that the Kullback-Leibler divergence between the models under that
hypothesis and the true model is minimized. Under model misspecification,
the probability of hypothesis test errors is redefined as the probability of
true errors. Finally, based on the true error probability, the performance of
both the Neyman-Pearson and evidential approaches is examined in separate
one-sided hypothesis testing.

Results and Discussion

Results indicated that under model misspecification, the true Type II error
probability of the Neyman-Pearson test approaches zero as the sample size
increases; however, the true Type I error probability may approach one as
the sample size increases. In other words, under model misspecification, the
Neyman-Pearson test tends to reject the null hypothesis as the sample size
grows, regardless of which hypothesis is closer to reality. On the other hand,
results showed that in hypothesis testing based on the evidential approach,
even under model misspecification, both the true probability of misleadingly
strong evidence and the true probability of weak evidence approach zero as
the sample size increases. In other words, under model misspecification, in
evidential testing, the probability of strong support for the correct hypoth-
esis approaches one as the sample size grows.

Conclusion
The findings of this research suggest that under model misspecification, the
evidential approach outperforms the Neyman-Pearson approach in hypothe-
sis testing.

Keywords: Evidential inference, Frequentist inference, Model misspecifica-
tion, Composite hypothesis.
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