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Ability Parameter Estimation Utilizing Asymmetric Prior Distribution:
Application to a Testing Situation in Which Ability Shows Improvement

Susumu FUJIMORI

The present study simulated ability estimation based on item response theory, where several tests are

conducted during a period in which the academic ability of learners shows improvement, in environments

such as language schools. In such a situation, favorable ability estimates can be obtained by developing a

prior distribution for the ability of learners based on past measurement results and performing Bayes esti-

mation using the prior distribution. A normal distribution is generally used as a prior distribution; however,

in the present study, ability estimation was done using an asymmetric lognormal distribution, which better

suits a situation in which ability shows improvement. The results of the present simulation study showed

that using a lognormal distribution as a prior distribution, rather than a normal distribution, enabled more

favorable ability estimates to be obtained.

Key words: item response theory, Bayes estimation, prior distribution, lognormal distribution
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