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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 Z( )= Z Z( ) 0, isthe Kronecker delta, E,, isa square matrix

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

and AY(7=1,2) are multivariate versions of A7 '(j=1,2), respectively
(see (8.2)).
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Z(abcd) is the sum of four terms considering the symmetric cases for a, b, ¢
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(f) A simplification of Theorem 6.
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auB-l’ = _A—l aZIML —Ml aﬂMI_.l +O(N~2)
on,' da,0n,' on.'
E—au" +N! LIS +O(N?),
om,' on,.'

which gives

K> (W;-P) =Py +N - (ﬁmz aao Q‘T

0a,g »

Oty

aao

J +O(N™?)
OB J

T

[ﬁn-rz = ﬁMLZ’ ﬂB—PAZ = ﬁB-CMLAZ = BMLAZ SLr

That is, we find that the asymptotic cumulants of aB.p up to the fourth order

and the higher-order asymptotic variance are identical to those of &m:m, or
the bias-corrected ML estimator, respectively.
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