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MARGINAL MAXIMUM LIKELIHOOD ESTIMATION OF ITEM PARAMETERS

IN A GENERALIZED ITEM RESPONSE MODEL
Tomoyasu NAKAMURA AND Shin-ichi MAYEKAWA

According to the Thurstonean point of view, a usual two-parameter normal ogive
model can be derived as a special case of the Law of Categorical Judgement, where all
subjects have common dispersion parameter. The generalized item response (GIRT)
model, first proposed by Torgerson (1958), is an extension of the IRT model, in which
each subject is characterized not only by the ability parameter (4) but also by the
dispersion parameter (¢). For a subject characterized by (8, ¢), the probability that

he / she answers the item correctly is given by Pr (U=1]6, ¢) =& (ﬁ(e— b) ) ,

where @ is the standard normal or logistic distribution function and (¢, 4) constitutes
the set of usual item parameters. In this article, an item parameter estimation method
maximizing the marginal likelihood where the subject parameters (6, ¢) are integrat-
ed out, is presented.

Key words : item response theory (IRT), generalized item response theory
(GIRT), marginal maximum likelihood estimation, EM algorithm, law of categorical

judgement.
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FiG. 4 Plot of estimated values and true values of
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FIG. 5 Plot of estimated values and true values of the
discrimination parameter in GIRT (N=500).
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F16. 6 Plot of estimated values and true values of the
discrimination parameter in IRT (N=500).
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Fi16. 7 Plot of estimated values and true values of
the difficulty parameter in GIRT (N=500).
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FiG. 8 Plot of estimated values and true values of
the difficulty parameter in IRT (N=500).
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