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MLE "#39] S35 (FPIP) WHE H-A BB (Point Prior)E 283+ Wo]#<t IRT
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o 22 Fo By, old gl Ak FHe HEE deldhe MCMC %2l F 714 wlo|=|<t
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Fsl= wlolA|¢t IRT ¥538H Bayesian IRT Equating)7} £ tigte] 2 4 Slth(Lord,
1986 de la Torre & Patz, 2001). IRT 53 W 5 7 g4 294E Yepl= A
o2 4zl EAFHASHCCT) WL B4E F4ote % 553 s v T 3
A& AACk 317] wiol| on] WA o xte] o] FARIAIE AV BASH 7 A
Q= ©dol ol agla ofn] da e ta B By FERE E8dte BIETFIE
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o] ggo7 FHIT 4 glge 54| S

MCMC(Markov Chain Monte Carlo) F%4 71§ e we} xaAdoln F3do=
wPH-gol 8ol o3 B4E FAHt T3 & 4 A HAUAtH(Patz & Junker, 1999a,
1999b). Hlo]AIQE IRT F63he 7122 o= Wo|x|Qt BAIE vl & 17| wjiel AR 5
o upz} /‘}ff— TERAS T3t Ayt Dtk BE I3AL BE h 23S X2
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Lord(1986, p. 158)° wem, tekd oz Bael Ad 482 A2e dwo) E99 F4
@ WA GeelA AAsari, AUE A4 29N B9 8 9 Y 39S A9

A FARE AYeles Aol 7Hesltta B 4 lth(van Rijn & Beguin, 2009, 2010).
Patz & Junker(1999a)= E33t 23] 5d3s] 2 A3lsl == MCMC 7|H<S &3l 2-
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B4 TEgNbgol 2o mE 73 9 JPA BFE FA FHE F Aok AS dAlg o]
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1. g+ A

2uE H Trrgstazt ek AT 2Ale F 7T i A3 AP A EIE gle Aol
FE S AP A He o]2& H] 7FA] ABd JE #3 (Flat Prior, Point Prior, Informa-
tive Prior, High Informative Prior)ol| wel 538 Aol 2po]7} YeAE Lolie Ho]
o oE shide 3E Z25 AACAN 78 FE s 78 B J@a 7 So0s W 7P <
HAo 7 T3 ATE Hol= Abd AHH {3 o] T E vrs]= Aot}

Vg A9 BE5a A7E YehlE AR JE 538 Tl
78 o] Halel|m F53 Aol 2ot Y AR HEE P
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P8 T4 7t B AAZ APE QAL ARE Fop] o] wEd nAHQ sln B
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goz o3l P& Eé *7#101]/‘1 7h 2@ okl (& M-1)3 2ol v, 79 1=
Aed 23 51, 109, 12918 wigstar, 79 20 A9d 2% 139, 14¥, 193< vy
gon, sy 23 19 3>-‘J. 4, 293} 39 292 72t -9 5, 60l skl =
Aol 7t E3ellA FYEHE ol B 1790, olES 6709 T8l ST w6t
7] 98l & gl 3 (&, 79 4elle 270D WA =5 du(dd-+ €1, 2009).
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2 FHS Yo s WinBUGS 1.4 =23 (Spiegelhalter et al., 2003)o] WA=
MCMC €aue]Es o83ttt 2-R4 228 237 55 vk By B 45 9%

WinBUGS ZE+E Curtis(2010)2 vl oz A3zt &3 23 dejo] @A F3 ko] 24

del wE FAe] 99 A1 PERA WEE BT N1
N(0,1)€ 7FET. 15,0008 4 Bl A% 2L 443
& ‘burn-in' @2 W3 Yelx] 10,0008 gk AHgA.
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o] HH&o] o]Fofzl Foj= ‘autocorrelation©] .02 Yolx i, ‘BGR
1.002 HgEa, 3709 Aoz B3t ‘trace’ = 5013 5& &4 glo] W3 HFE
BAY(HRE, ZeE, 2011 Fox, 20105 Kim & Bolt, 2007; Cowles, 2004).
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A5E 7 MCMC €xgs< ©43 WinBUGS Z2agfos &

FHe & EAAFAAI(CCT) A (Kim & Kolen, 2004; Kim & Lee, 2004)2.&
2006 % 7]Ed B F5sE TSt o] A5 AP AR 7IE AR 2006 % A
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i wee] WEES) ol AL Bxe] wibkwe] s vH(Gamma) BEE 4 A7 4
ue ARHY. o Aol BES AR o, § @ 394 az} 209 B4 RS 19
3T

S5 | ox | amam -]
i
0 N(0,1)
FARAR | g N(1,1)
b N(0,1)
0 N0,1)
AAAZE | g 20063578
2006\3 34|
0 N(0,1)
AR a N, 02 | 1~ N(9311333,.084), 0%~ G(2.0,.0013604)
b N, 02) |y~ M= 0589018, .800) , o7 ~ G(2.0,.0011622)
0 N0, 1)
adan | a N, 02 | 1~ N(9311333,.0084), o~ G(2.0,.00013604)
b Ny )| 15, ~ N(—.0589018,.0800) , o7 ~ G(2.0,.00011622)

=8 20 A HHE F851= Z-(High Informative Prior)ellE AFA A B (Informative
Prior) ¢l 79} Hla ato] 9] AR FE] HMEE 014 2HA Pt &, HHE P
o] BokS 084014 .0084%, ol H x| BARS 804 .08% AA ., W
FAko] ek vl Bx9] 3 22 .001360404 .00013604%, do|x= F4ko] 3t 7w
o] B = .0011622¢014 .00011622% 27 Act. WH =S} do| & A E320] Ak
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si7] A&l T 7 BA BAE ARgsie] HrkEi) shue 4] (3) 3 22 Hi A HAHRMSD:
Root Mean Squared Difference)©]x, T2 slus 2] (4)9} 22 o8 5% ZE IS5 4
gko] Zlolof| 3k Zgl= (M. Friedman) ©|¥ EAHEA ot}

RMSD = (3)

A FJEO 58S gelehs A2 oAt IRT F53F W Eo] Fg4Ql 475 Yeh

A& G7|87] A HaAksHAY A AR (1) €83 78 9 EAFHHE(CCT)

TE3 AME s, B AFE(D)S OUP AR RS AN de B53 AFE

2 gk agla, 58 Fof 74 G SR FF G E oAd6] PgAQl FEsE A3E o
=X E gotiy] 93 HaAksHAate] A HAee 1149l 7k F@ AA (-4 AA)
oA 7t Abd AR S8 et Ae 53 Ang etn, A7 B53 AFE(T) e EF
A B st A FE FE dElEliA 92 T5s AFER P
=l AARLS nole] AE g A e S e 78 AAG iHE S A7 dA
F 379 dist 3% otk (elFA 9, 2009, p. 921). Zl=w AR S s ne 7+
At sl SHY SR 15E 7] 22 A715H SE A3tk S S kel st
T 3 RE AEsle] ok 4 (DR FolAE \* AHE I
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g Fe T Aot
(E IV-1) Sg=M0E SS3E &712 & gTASEHAHRMSD)
2 73 2 78 3 7& 4 78| 5 72 6 7=l
H-APA R .69 48 48 50 AT 54
AR R 2.13 2.02 1.99 1.92 1.83 1.92
AR 2.13 2.01 1.98 1.93 1.83 1.91
— F-AHEE —e— 4FER -G 3-AEER
25 1
= E'_"_'_“"E ) o 5
15 }
1
54 Beme—a I W —— . e —-h
0
z 3y 234 374 434 534 67

(22 Iv-1) EMTMAE E53512 72 & HT
H-AFA A E (Point Prior) $637F ZE +38 A8kl 713

} e AAE HAa, AR A
B (Informative Prior)$} 1-AFd FHE (High Informative Prior) 5%53t= A2 #AHI
=2 Axk @2 Zigh

Haakedate €27 SASAHL(CCT) Tedtehe A& 1ed o, -4 JE &5
st SAAFAHE 53K

% %A 48 BEH)Y A9 S8 AAE e
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A AN BEAsh 34 PN BB 0|59 UE A0E uye 2 Ut

738 A9 B58 AAE FHo] o2l e A BES AR B AN A
olelAolth. B Aol AN BRASAR ol B AFE Bal AL Rol7] whize] o
A3%E a2 BES PP FEET AR UG £ vk o, FRASBAE

ALY A}w P9 W e e
)

[e)
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=
e

73@:9] ztolof] et Zel=w (M. Friedman) ©]¥ #4HEAS AAJSA
(G V-2)°l A2t 2zt 7] @5 449 AP JEE 73 s53shet 243 @] H+ &
Aot dF 50, 7 AAR 8T ARE 7RI vl 7H] “3**494 %%ﬁr% T 4
I AR AR 5538 g it 1.48 S5, A-AK 58 i THE
BE 553 ¢ 1A BE 553 ¢ ¥ 3.43 T E ‘/}E]r”hﬂrb 740]‘:}. %, A
BE T3t At 7P B3 AR FE e 3-ARd AE FEs AU diF R wrhe
ot}

BE T8 AgelA vl 7B FEs dAgEel ¥sd FE Holu vk M 7] F5E
AFE Abelolls Aol7k flthe 9 /M-S Zeud Wioz A3 Ay 2% 7|7t
(p€.001). AR AH Fdo] thE F53F 23 1tol| ztol7t d5& ofnlett. A= F-ARd
H T3kt A-Ad HE FEs 2378 B9, AR AR SEsket 1AM E F
53t A3e] HlSeki

4 34 5E 17

\:
o
(o))

(F IV-2) ARIEERY g SS3te| Atolof] wst =2|=H A

0

278 | 273 3 78 4 78 5 78 6 78
FAA B 1.48 1.38 1.38 1.39 1.39 1.41
A B 1.66 1.70 1.70 1.68 1.68 1.66
AP B 3.43 3.95 3.75 2.98 3.70 3.73
TAPHE 3.43 2.98 3.18 3.95 3.23 3.20
Y () 134.15(3) | 147.76(3) | 137.09(3) | 147.22(3) | 134.78(3) | 135.69(3)
g5 .000 .000 .000 .000 .000 .000
HaAsHAtet 2w 1y 235 e & o, vl 7] Fes WH F o= 3ol 7HE
AR AoE UehieAls & F floy FARd BE FEske HA-AR A E F53ke A
2 Hzata, AP FAE FEsket 1-Abd FE S5 A AR H=EE @ 5 AT -
AP B H %%ﬁ—t— 719 %*éi*d%if&(CCT) Tkl thE olgolxn H-A HE B8t

- 287 —



|=_J

SUFEIIAT M52 MBS (2012)

S8 de B9 A, )59 AW J1E [RT B58 A%Ed vad
A% 8 g 5 I

2. AAEAe I

F A AT 2A(FH o] Wl SEst Ayel] 2 Wt fle AR A E 82 FA
A7FNE Ttrdstr] el 7—7-2 A9 53} #he 7= she FAASHAHRMSD) =
Absto] (i IV-3)3F (2® V-2 AelArt.

BE 7Y AN FAR BE Fesk 23t 7P AT vrA S5t e
PAZ GARE HAAS AT A5F S4 zleoAlul zlo]7h 9L Bolodnh 18 F7) 2
oA FAsAAT} oAl E FEE BF BAdked, 79 U P B2 6 7Y 2%
5 78 = 4 79 FFET Al A Hl H2 olgHelr

(E IV-3) &-7& MAIE A2 & ZaXASHAHRMSD)

2 78| 3 72 4 72 5 72 6 72|
FARG B .23 .25 .24 .29 .22
AR B .03 .06 .08 .10 .10
AP E .05 .08 .09 12 .08
AP HE .05 .08 .08 12 .08

—£- Ty —w B-ApEEE N AAEE —+— T_AFdAEE
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79 7t oAl 74 7 AR 7 %‘45‘{— *c}%‘fcﬂWE AR F5
e AR FE Fo] Tz 5
3t Z] = (M. Friedman) o9 #AHEN S A4
o] At 5% et @9 Hd T 93t dE 59 T_A]';ﬂ FE Tsks 74
A8 2 AAYE wolle S 7 2,770
e 3.00 To& vHthE Aot}

iz HAo fo] s 5%E IS ul, Ul /A AR FE %63«] TesE BT 94l
WA 8 AR F% AR T Ade ¥ e o 7HE V1R gk to

o8 E o, FAbd AE FEstet d-Ad HE F5se :rLﬁ TF7F Depglo| wet
o] WsF WokaS & F U3, AP BE FEstet AR FE 553 734—‘:— ’E}Eﬂzﬂ—o—i
Bt =99 W 4SS & & Aok 58] 1A FE S5ske Wst 7
~14.20, p=.014).
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(E IV-4) HAHEA0l| mE SS3te| Afolof zhet =Z2|=H HY
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ABSTRACT

Bayesian IRT Equating in the Common plus Matrixed—sampled
Anchor Items Design with Mixed Item Formats

Hyun-Woo Nam
(Professor, Soon Chun Hyang University.)

This study was intended to find out the appropriate priors for the Bayesian IRT equating
in the common plus matrix-sampled anchor items design. For the study, the 10th grade
students’ Korean Test in the National Assessment of Educational Achievement was used.
The item responses sampled by non- equivalent group anchor test design were revised to
the common plus matrix—-sampled anchor items design with 6 blocks at most. Traditional
IRT equating methods, CCT and FPIP in the context of MLE, were included to the Bayesian
IRT equating as those of flat priors and point priors methods. In addition to those of
completely uninformative priors and completely informative priors, intermediate informative
priors in the context of MCMC were introduced to this study. The traditional IRT equating
method(CCT) showed its equating result a little bit different from those of Bayesian IRT
equating with intermediate priors (point prior, just prior, high prior) in the context of MCMC.
This study also revealed high possibilities of Bayesian IRT equating with appropriate priors

in the non-optimal testing designs such as matrix—sampled anchor items design.

Key Words : Matrixed—sampled Design, Prior Information, Bayesian IRT Equating,
MLEMaximum Likelihood Estimation), MCMC(Markov Chain Monte Carlo)
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