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ASupplimentaryNoteontheJointMaximumLikelihood

EstimationoftheIRTEquatingCoefficients'andAbi胱ies

fbrtheCommon-ExamineeDesign

HaruhikoOgasawara

ThisnotewasinitiallywrittenasanappendixofOgasawara(20001)to

givesomeexplanationaboutthejointmaximumlikelihoodestimationofthe

IRTequatingcoef且cientsandabilityparametersforthecommon-examinee

design.且owever,theappendixwasnotincludedihthearticleduetospace

limitation.

LettheprobabilityofacorrectoranincorrectresponseinTestsland

2bedescribedas:

P,(Xlj・le,・a1ノ・b・)≡eX喪 窪岳薯 云 鴇 Ψ)}・

(∫=1,_,N;ノ ニ1,_,P),

P・(x2i脚 ・・ノ・b・j)≡e豊舞鵠 孟1鰐 ≒識)}・

(i=1,_,N;ノ=1,_,9),

(A1)

(A2)

wherethenotationsaredefinedsimilarlytothecaseoftheMMLestimation

exceptthattheθi,(i=1,_ノ 〉)areunknownparametersintheJMLestima-

tion(fbrsimplicitythesamenotationisusedhere).

Then,thelikelihoodtobemaximizedis

レ ア サ
五=n[{HP1(JC,,」 ・)}{H1)2(x2り ト)}].(A3)

ゴ=1ノ 冒1ノ 冨1
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wherethesuperscript(ん)indicatesthevalueinthek-thiterationand

∂(∂1NqA,B),=署署(x・・」-P・(渤=11'))Da2J〔 一(町 劉 ・

一∂21Ng

E(∂(
A,B),∂(A,B))=署 萎P・(x2j・=11')(1-P・(x2i・=11'))

・が・鵬 二錦f(θ τ謬今

parametersinthefollowingway:

グ ーが+協/暢1〕}♂=1・ ・…N)・

where

癖(Xlij-1)1(Xliノ=II・))D傷+挨(x・ ・」一ハ(海=11・))D砺 砿

E〔一∂21
∂e,2〕=か(XliJ-1卜)(1-P,(XZiJ=勒 が α㍉

+】圭P、(x、 り=1卜)(1-P、(x、1.ゴ=1卜))がalノ/A2.
ノ冨1
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ThefollowingmethodofmaximizingLissimilartotheusualJMLestima-

tionofitemandabilityparameters(seee.g.,Lord,1980,12.2).Theestimation

proceedsintwostepsineachiteration.Let1=ln五.InthefirststepAandB

arerenewedbytreatingθi,(i=1,_ノ 〉)asfixedvalues:

-1

(A4)

(A5)

(A6)

Inthesecondstep,θi,(i==1,_ノ 〉)arerevisedbyregardingAandBasfixed

(A7)

(A8)
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