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Supplement to the paper “Asymptotic properties of the Bayes modal
estimators of item parameters in item response theory”

Haruhiko Ogasawara

This note is to supplement Ogasawara (2013), and gives asymptotic
expansions for the reciprocals of the estimated asymptotic standard errors used
for studentized estimators and a simplification of Theorem 6.
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where
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q a

a b a b  

    , ab is the Kronecker delta, abE is a square matrix

of an appropriate size whose (a, b)th element is 1 with other ones being zero,

and
( ) ( 1,2)j j Λ are multivariate versions of

( ) '( 1, 2)j j λ , respectively

(see (8.2)).
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(b) Ht
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and ( )KI is the K K identity matrix.

In (S.5),
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From the above results, (S.17) becomes
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(e) B-C 0V

The quantity 0V is the generic expression for
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(f) A simplification of Theorem 6.
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That is, we find that the asymptotic cumulants of B-P̂ up to the fourth order

and the higher-order asymptotic variance are identical to those of B-CML̂ or

the bias-corrected ML estimator, respectively.
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