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B E D/RPERERE R (MCMC) I H Sy g v Ah B S B8 i — Fh SR AL D7 6 o SCREE R BB 5T LR
TTER B A, T E H, BRI LB T P MCMC 54 (M-H within Gibbs F1 DA-T Gibbs ) S¥uflitH s a i, 3¢
G5 TGRS BIFEEREY, Pk RA 2R 0, 9 H SR AR AR, Z Sk LBl R A
XERE/N e FEREA BB LU/, M-H within Gibbs Z ¥ 11139757 32 22 (RMSE ) HIXT WS /]~ , B 25 £ 4 K i 80
AR LI 93 i, DA-T Gibbs J5 LT M-H within Gibbs 773

XA IRT; BRREE ; MCMC,
SEE B841.7

el

W H O EE (IRT) (B HE iR, TRR,
2002) RHEF 5 OBEM SR P —FEZEHEL,
7E IRT N A AR R SR — AN BT,
FESEBRRL I, Bl BHE Y S PR AR B . AN
FR R S B A B 5 1k 2o % S8 1 7 A R e ( Kar-
kee & Finkelman,2007 ; Ludlow & O’ Leary,1999) , A
I, SR A B A B T B B E B B AR IR U A

FEI B SR SRS I, B A RO S Y
R —Fh B ATk, 40 PARSCALE 2 (Mu-
raki & Bock,1993) 2Nt (B EHMIERIR AT BB <
BB —ME IR, A TS 20 R B Al 11, JUHAE
BRR L BB R A BHE . H— ik an i R R R i
Bk, MAZETA R B 2R A a5, FEE 1
RIEEE R 2T, RITMERTREER
PRI, BB 4F i 5 B AN R M B i, T 2 3 20 A1 P ik
EEERFER.

& T BRI, B BT IRT fY i ok B8 Ak 3807 v
FESRFE, —ZE B ME 4 (Huisman, 2000; Little
& Rubin, 2002/2004 ; Ludlow & O’ Leary,1999) , £
SRAE TR BCE AT A 2 (S AME B R B 2R
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18) , SEAEFMNE IR B VR S8 B AU , 7 s AT X 58
BEAGRNSBAITTIT . Ludlow F1 O’ Leary (1999)
3T Rasch B, 57 T X 48 W AR R IR BRI R R
B [l iR i R ) ) b 38 7 3 (B A T2
Bttt B BN IE 1 ; 8 B R & il E VR R IE
B, R K B A T S8 s MEEE R R )
TR R ) , 15t B 4518 2N R i AL 38 7 i
XM EER = A AR KIS, Huisman (2000 )
T Rasch BRI LLAR T — LU ] BA A 4D T 86 (Bl
BEMLIMEUE , A IEH , T 3 1, MASME, EfRTE
YE, BEAR, B H45) B RS R ER T
HIERBRAAEXNEL . 5—REGRAHE SR
%E4 (Little & Rubin,2002/2004 ) , i A 3] IRT # kb
B A 2 TR AT K4 52 R R 1 (MCMC) 7 ¥
(Karkee & Finkelman,2007 ; Maris & Bechger,2005;
Patz & Junker,1999a;Ross,2006) . Karkee #1 Finkel-
man (2007 ) FAL T PO R 2R B b BE T Bk - JEBRER
FCSERR A R R R B AR Ry SR A B B2 5 4R e
FATRE BRI A K B, AR R 1R
MCMC J5%, 15 B 8518 R HEHR R SN AR SR K
[B] &1 MCMC 7 R AR BB 4

MCMC J&—Fh 2 07015 iR 5 s, BB R A
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2 IRT WS H AT S H R LMK (Patz & Junker,
1999a;Patz & Junker,1999b) : MCMC 2 % 28 1 BE
BIREA AT, BB W LIS B S B WS
JEB A AR WA T, TR S 800 R AT EM 55
¥ (Little & Rubin,2002/2004; & H3H 4,2002) &
BN BER S (E L) kSBEHE M%), m
MCMC 75 ¥ MR 75 22, (5 it MCMC ik B4 5 5
s HEE IRT BLALARS TR &2 2%, EM B8k i 7 F <58
Ol B PR M , A v 152 1Y 3 05 A R 45 3E PRI M, T MCMC
Tt BRI A 5 b i ) B R R AR AL,
MAsERIT A T R R AR EEENE, BT
MCMC 753 B R &M , B %l 2R Fh s iy Ak 3812 7 B
SATH (R B IR RBIEEBEES K, S SR
Al

Albert (1992) & #e#t — Fh 45 5k B9 MCMC——
Gibbs HliFERN FHE T P S HUES IR R i S 8 A
it Patz F1 Junker (1999a; 1999b) #£ 55 — Ff MC-
MC M-H within Gibbs i Fj%] T 2PL &8I i 2%
fhitt, JHHETHE B T 3 4 R AU K 4b 2 5 Ok B
HEHTELL, 7E M-H within Gibbs Z¥fi i+, HFE
25 B F (Patz & Junker,1999a;Patz & Junker,
1999b) , Jones #l1 Nediak (2000 ) #E Patz 1 Junker f#J
HAl B TR R BUR RS TR RO (Bl
SAFEWR) BRA W RSEMAITEENES, 7
Albert f)FERE |-, Maris 1 Bechger (2005 ) 47483 T I
FA3] 2PL (250411 DA-T Gibbs 773  (HiA A
& DA-T Gibbs i FIZI R AL,

H RIS MCMC R i #R 24 MCMC 5 H At J7
AR, B EA A& F MCMC J5 ¥, R [6] Y
MCMC J5 33 R B M S Bt R B aA 257,
XL RATHA TIPS . ARSCHE T R
FNWSECE B 5 (2PL) 0-1 PEA A (B FE
&8 2002) P A MCMC J5 3 (M-H within Gibbs F1
DA-T Gibbs ) X 25 5 48 H9 51 H 2 80l 11+ %2
CEFR TR, B B ARTER R B A
B, E B, 2R H T PR MCMC J7 ¥k S 80k 1
MRETEME, O B CE IR — R A SR R i T
RIS

2 BEAY
2.1 ®WEER
2.1.1 BSHEEBEFR(2PL)ER RITEHK

K T,0; HER RSB A R MERE
%ﬁ’ j=1’29""]o iﬂ%ﬁﬁﬁﬁﬁjﬁﬂﬂ O’Pl(o)ﬂgﬁaj]

0 WBORAET H j B IER/EZ RIMESE, I 2PL A
B(EHE 55,2002) 4
eXP[Olj(e _Bj)] .
P.(6) = 1 +exp[aj(0—ﬁj)]’J =1,2,-,]
FEASCTISE T, T8 L, 4 y, = X
B, 758 2PL RIS MNIE R«
_ exp[aj(e_')’j)]

B0 = Ty explag -y 17 = 12
2.1.2 BHRSIEE 2PL BN S HRR TR

A (Maris & Bechger,2005) , (Rl 752X AR H
—E MBI, Tsutakawa(1985) %5 i, DL R P MR
S

(9 Hj]=1aj =1, Z,LIB,- =008 = v/a),

6 ~ N(u,o”)
(ii)§ ~ N(0,1)

X EIRATE S =AM, BVAXTT H 2 80E
RS, AU
2.2 ¥ MCMC 773k

FAH) MCMC J53%F Metropolis-Hustings B,
Gibbs fli#£%545 (Ross,2006) , H:rft Gibbs flikE 2 M-
H FEERR), & —Fh 2 MCMC Jrik, It
SMEE — SR X SO BL A Ty B A BT R T
(Patz & Junker,1999a) , IRT EIBHANBAIRZL , Fr
DIXFF R 240 IRT #A B30 A M-H 55 2 A TT
#J(Patz & Junker,1999a), Gibbs ikt ¥ 524
444> #i (Maris & Bechger, 2005 ; Patz & Junker,
1999a;Ross 2006 ) , X4 58 & 554 53 15 5 F 4k BB,
Gibbs fHFEZH M. {HXFF 2PL AL, 58 & 544
SIARAG TR, 5% 2PL A B X A [R) BE
HHi & P4~ f# 2 Ip -——M-H within Gibbs i £
(Patz & Junker,1999a;Patz & Junker,1999b) F1 DA-
T Gibbs Jfi#: ( Maris & Bechger,2005) ,

M-H within Gibbs Jfli#£2 4 Gibbs R ZEml, XA
GyRb B 58 2 55 o A AR M-H A, BR# K
iz F Gibbs fliHE, ZEHIAE 3 2 P in A M-H 5.3,
PNITES SRV SE v il 0k iil = 38

DA-T Gibbs fifi# i JEUAELUE 36 i — > R 0 A9 9%
e RE BE, I T RS, FEMITWE
Hehn, {8 HESEnRAR B -G5E , A 43 8 Gibbs ik
HSE AN S TA S, X T 2PL A,
Maris £l Bechger (2005) 5] A —~ AR M logistic 437
AR5 , SRS AR A BT S0, 98 i Gibbs il
R, BB A S E S8 2 A A R A S A BRI,
PNITE S W =L 7Y=L o8 ithi OFiil = 3
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Patz #1 Junker (1999b) #5§ #, i/ J§ M-H within
Gibbs Jy kBT SBUAG T, 405 52 R 6 BE A B2k
HERBRBIEE S, SHSH—ES 5
FERPTT

XFF DA-T Gibbs Ffli# , Maris F1 Bechger(2005)
FESCHRAR S, AbBRGR O BOHE 1 07 1 2 M BR A Rk B
Pk, ERTCE R S, HEMERE AL, Litde F1
Rubin (2002,/2004 ) 1A &, F Gibbs 4 &b 2 i 5% %1
e, AR BIEREESH, MERSH—
S SR . H Patz Fl Junker(1999b) & ] M-
H within Gibbs &b B i 22 $0 408 1 7 ¥ 2 ik,
i, FATRLF DA-T Gibbs B 412 2k B4 B fE S %K,
%5 Gibbs it
3 BRI
3.1 #RiEt

% BB S HUE AT RESZ B X A B N, T 2
TR H ) p SFE R MM, B AR RIE %
PR AR SN AR R B B AT B 1 T B AR I B (T =
15,40) , =F kiR A% (N =1000,500,100) , pUFh &k
RELHI(p=0,0.05,0.1,0.25), —3LF 24 FhéH G
=RUA

B o ~log norm (0,0.5) ,y ~N(0,2)8 ~N(O0,
1) o MRIESHI MBI = A RN A P, PR AL
B, X R N AEE R AR ) S AR BE LA, & % B
PEUNT p, WA R iZ AFE X GE A b5k, MR
B BRI R R o B FRATIA A BRI HL
# 252 2RSS (Little & Rubin,2002/2004)

T J,N,p 1 24 FheH G 18 B0 IR L 5 R
5% LIV P B A6 R , P43 ) i F I #f MCMC. 5 A
T H S8, BT . Kb, SR a1E

0.6 ;

!

; "

0.5 ,f /!/

1

G /j

5 04 // fj/_“
o, /V.J J /
Tul 0.3 | /!//
g /'-.»i A5 Y
g 024 4t /i /

0.1 7

0.0 7

LY E S A 20 K
3.2 LLBHRAE

FATLE Patz F1 Junker(1999a) 45 Hi B X 56 5%
Bz K M-H within Gibbs %[ S-plus 72 7 i) &l
FiZF R software G2 SCH T 41 X k25 £ 4 19 M-H
within Gibbs & DA-T Gibbs Z¥ffit ¥k, & FliX
PP TS, BT S RE S AL S
BUELE R,

R IR R LSRR, 1B TR
#% RMSE ( root mean square errors) (& HE, BT
B, THE,2003)

J M ~ _ 2
RMSE () =\/2j=‘2"‘=1\‘4§a" %) :

T M 2 2
RMSE('y) =\/2j=12m=1&[§'\’j 'Yj) )
Horp, M g 52 B, T ST H 4. RMSE
N,
3.3 #£R
Xof 24 ZEASEAUUS N A [ 23 3132 R W Al MCMC J7
EHAT S BT (AR R R EL 20
W), &l RMSE, 4R Lk 1,
3.3.1 kER#HXABNNSEMETTHEE AT
TEEDULH FegR, AT 18 R S 1E OL B B O TR
¥ RMSE B, I 1 s, R A in “ e A
TR AE N SRR HH) p 19 12 P S HEL,
BARARB IR 2(Z) , Bhird ARz LR
2(H) .
Ko k=414, EH—H(KEA1,2,3)p =
0.05,Ffa] —24H (F4 4,5,6)p =0. 1, HiL—H (F
#7,8,9)p=0.25,

rmse_gamma
=
W

o ; i f
? . 4
f IF ’ ﬁg
o ! i /
o 4
024 4 SE o
# . £
¢ ¥ & ¥

2 4 6 8 10 12

sample

B 1 2% o5y i RMSE HEHE
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£1 FEEHTFRIY ES2H RMSE

RMSE
TR Bekidlp PO AKN AESH o BESH v
MH within Gibbs DA-T Gibbs MH within Gibbs DA-T Gibbs
1000 0.16 0.15 0.13 0.13
0 500 0.23 0.21 0.18 0.19
100 0.58 0.40 0.38 0.35
1000 0.16 0.16 0.13 0.15
0.05 500 0.23 0.21 0.19 0.18
100 0.53 0.41 0.40 0.36
3 1000 0.18 0.17 0.14 0.15
0.10 500 0.25 0.23 0.22 0.20
100 0.53 0.41 0.42 0.37
1000 0.22 0.20 0.17 0.16
0.25 500 0.28 0.25 0.24 0.22
100 0.59 0.45 0.45 0.40
1000 0.16 0.14 0.13 0.14
0 500 0.23 0.19 0.18 0.18
100 0.55 0.34 0.37 0.34
1000 0.16 0.16 0.13 0.15
0.05 500 0.23 0.21 0.19 0.18
0 100 0.53 0.41 0.40 0.36
1000 0.16 0.15 0.13 0.13
0.10 500 0.23 0.20 0.20 0.19
100 0.52 0.35 0.40 0.37
1000 0.18 0.17 0.14 0.14
0.25 500 0.26 0.21 0.21 0.20
100 0.54 0.38 0.44 0.40
®2 BEIWIR(EAREHESKS, HARKFSKB)
B AN Bk LB p TEE) 73‘?%
0 0.05 0.10 0.25 [ 15 DA-T Gibbs
1000 1 4 7 10 =A% 40 DA-T Gibbs
500 2 5 8 11 e 15 M-H within Gibbs
100 3 6 9 12 Jrk 40 M-H within Gibbs
A.HTIEBA IS B AT WEWMITERSEAM AN EZER AR PERAR, DA-T Gibbs

RN N Em, RAOTER 1 B EAE s
A B EFINS Prek, BHUEF LI, WA
BHZHAANBCE W B, FE PR E> , 2
BT3B W A8 22 (RMSE 8 K) , e HAEh 4 HEA
(N =500) 28 /M A (N = 100) i, AR IR

MRFEAS (N =1000) 25 g Fp SR A I, A7
BN HREZEARL (B P SRR /AR,
M-H within Gibbs J5 % f)7Z5 31 5% & I, DA-T Gibbs J5
BEPR 2, X U B M-H within Gibbs J7 ¥ X # i A
BB U

HEE p=0 WEL (Bl —H) ., TR

T5 ¥ B AT s /IMFEAR B, DA-T Gibbs J5 35 B B {1 F M-
H within Gibbs 5%,

% p=0.05.0.1 F10.25 i (& Frep ] B FIA
H—H) , SRS p =0 B2
1, FURREE Bk LB 3, [R) —#E 4 & T DA-T
Gibbs 4T M-H within Gibbs 751 L 3#H 5%
e s,

B. HITEHA 40 Bf  HET7E PN 4 LA =
FIEFIT AT . WEEF A, PP 7 s S H0Ah T
AR 50 HECH 15 BT 2RI, REN Fa B
TR 7 B 22 53 8 O, X T y WAt PRl 7
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EHZE R ISEA BN
3.3.2  LbEURKLLH] p XSHMAITRIRE R,
FeATim it 24 i 2H 517 DL B B0 75 35 B9 RMSE B

0.6

.
0.5 Ny
.
4 -
et P
= 0.3 .
£ 02 ==l
e -
0.1
0.0

147102581136 912

sample

B, e 2 . EHRARSSE 1 AR, A FE R

Erj‘*ﬁélé*/_ﬁ“ﬁzl:” E/‘leﬁr?ﬂg :1 ,4 ,7 92 95 98 93 96 ,90

0.6

0.5

"
£ 044 i
£ 3=
% 034
& —t
g 0.2 ppi =t
PR St
0.1+
0.0

1471025811369 12

sample

B2 2% o5y i RMSE HEHE

Boh =40, AL —H (R4 1,4,7,10) ) N

=1000, i a]— 4 (B4 2,5,8,11) N =500, 45341 —
40 (BE4<3,6,9,12)N =100,
A HTRBHA IS B T LR TS5
THEZER R L) p B2, RATFER 2 W =4y
BB BN SPr&k. R LIE H, B Gt
K EL B BE N , W R A AR IR I R (B AR
RAR/NET (G —4) , AT BB RAR E . Bt
R BI04 0. 05 B 0.05 254 1 B, iR 5
PR IR I W BE AR N /0N, TR 2R HE )AL 0. 1 A5 2y
0.250F , A IRIEE AN R, BIKIMF , A%
ZEK H R R /N T R AR B S A (ZE TR
TR ST i 2R L BIVE RN ) o

KEEARR (ZH—A) , X TF o B, B s
TRAEG I LB /N 2 LA BT Y, Bl Bk 2K
SN DA-T Gibbs AR5 BT 475 X F v Mk, ZE 8k
3 Fu 45 /INE, M-H within Gibbs J7 ¥R 1T, b 35 Bk
K LB 3G N DA-T Gibbs A8 B4, 7EHAFHEAR
B (R —4H) , AEEUR B £, 3 DA-T
Gibbs 541, H B A B Lo M5 in , 7 Fh 7 ¥
ZBIMERT/E R, EERR (Hi—4H) , R~
EELR B 2 £ /D, ¥ DA-T Gibbs £ F M-H
within Gibbs 1R , H B % Bk 2% LU B 38 i, P9 b 5
L2 ZERAERE K, Fit M-H within Gibbs 3%
B2 B S e B K T DA-T Gibbs 32 2% 451 Y
S, B 2 SRR H B 3 i, DA-T Gibbs J5 3548 F
M-H within Gibbs 77 MR 218 3 i E

LEANREAR B R BT, BRATH e R
/NG B 9 B 4%, M-H within Gibbs B% ff; F DA-T
Gibbs , {H B 25 FE A< 5t > B 2 Bl 38 i, DA -
T Gibbs 2% it %t F M-H within Gibbs, F & #¢

A AU B R H B3N, RSSO BR
TrHAEREA B I B2
B. YIRE A 40 BF OB TEEAE = AN H
B=AMr B rd. WA, B Fh 7k S50
AR ST E HN 15 280, REXNTF o
R T HE HR /IR AR B T o s 1) 22 SR A 48 R,
F oy WA, 78 H/INEEAR B AR O Bk I 22 R
Wi/
3.3.3 kkBMBH I WSHMEITHREE UM
B 1 B0, WA H $06 DA-T Gibbs 520,
REZIRREBEIL () =15) 5=MEHL (I =40)
B4 HeAs s WLEZTH H #%F M-H within Gibbs By, R
TEIBMSIL (I =15) 5L (I =40) MWL
. BHSRT A, BN TR KA,

EAFREARR T, B T B 8003 hn, DA-T
Gibbs M o ZBMG T IR BE L, v SEEHIMH
AR [FBT, BEE Bk LB g I, o S50
RMSE A% i BE 3%, B o S 8038 47 1) R B
B

% F M-H within Gibbs 753, ZEREA BB K H
B bR/ INesE , B R E N, 28T LE
AR AR LR R A B s n , Al 3574815
AT, BB A AR B 8D SRR L B,
AR B AT BB

(R, FERE A BEUS D B BR K LU fin By, 386 fim &
B B mr LASCE B A O g S 5l 1,

4 SERTSE

4.1 ®MEFt
o T AR I B 45 R AE SE PR T AR
P, Fefi iz T SEIERT 5 ——2006 4FH B i % %
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RS . I — 3 15 B4 H (10 3H
PR, 5 TEIHZRE) o BRI A Bk, S L m
MCMC J5 X SR BE S G TS o o , AT Tx X
A B N R B L — /NSRBI AR B O 1k 4 3
¥ p=0.05,0.1,0.25 =FpEsk L FIBLILERR , 15 5]
FAG RO B B S B R R , T B R MCMC ik,
I B, FRATT X 52 2 5 o7 4 4 ( To 2% ) I PAR-
SCALE #f:-fliit i B 244, #Ex Al R A 2800
“HIE” , FHHPIF MCMC J7 0 & P 54 T
RIBRR BHE MG T S8 5% BSE” AT B
5% IR EIA 55 Hh BT A #8 4% RMSE, HU2 B 48

P H B L SE B S5 B o o ik Sk i) PARSCALE 3K 4 1
iR,
4.2 #HR

435z AW R MCMC 5 37 250kt , 15 8
) RMSE Z55R- L% 3,

MERFZERATLIE W, H55 B 0. 05 3 fn
0.1 0, FFhITEE S B MG RMSE JLF A 22
b, Mgk LB 0. 1 3 HnE] 0. 25 B, BiF 5 1 19
SEAETHRARR . ANEBKHBIRZ D 3576 DA-T
Gibbs 74T MH within Gibbs 51k, X 5845
REEA—FW,

£33 LERRAPAFTEL RMSE

RMSE
TEET B ABN Bhos L] p FEZH o ISR v
MH within Gibbs DA - T Gibbs MH within Gibbs ~ DA-T Gibbs
0.05 0.24 0.15 0.21 0.13
15 810 0.10 0.24 0.14 0.19 0.11
0.25 0.28 0.23 0.23 0.18

S 4ie e

MCMC J7 3 f2 4b 3 2PL B Y Bl 5% $ 45 iy — F
AIFTAR T B o A SCTEAR RN B, T 3 < B
BRI LB T A T PRl MCMC R 55 $40E Ak 38 07
EHREHRE, B E A EIE LT S PR 4R 4 T
FEEFENTE R, 18 PGB OUMEX B i 8y 7k
FTLAE M A 1 3 (RMSE B/ T EEL) , A
T °] LAAR P 2 B e B S B 1 o

AR SCHYBIFSE AT R FD 5 5 B 00 B S8
RN B AR K, 32 B 2% L i) 52 e A X B /)
(FE—E M BRE L HIVERE N ) . M-H within Gibbs 52
FEA RN KT DA-T Gibbs, 32 5t 55 H A 4 3 il
B KT DA-T Gibbs, 7ERFEA /NGRS HET 45, M-H
within Gibbs B&4{f;F DA-T Gibbs ; FiZE A& B>
EERZR LU B4 I, DA-T Gibbs £ Fd LT M-H
within Gibbs, H B+ A & iUk 20 BBk 5% Ho i) 1 1%
I, PLE AR ST S B i, O AR AR AR D B BB
R TEREAS R 3/ INER 5 2R HU 45 K, B B 1Y
J& DA-T Gibbs J5 ¥k, LHAHARE AN, [FE, 7E
FEAS /D B R 2% L ) 364 m ik, 3 hn A B a L
BEE MR T B S B T, (HX AR A K Lk
R EL % /N B B9 M-H within Gibbs 2 JL % A 1E
FAR

A, BT DA-T Gibbs Jrsigfin 7R A& H

S R BRI A Bl , [ DA-T Gibbs
JTEHIBE AT 2 b M-H within Gibbs 18, 3X 2
X—Ir B — AR R, 7R AR A /NG AR I
U M-H within Gibbs J7¥5, 76 /MNeEAS B Bl 2k E
BB A DA-T Gibbs J53%

MCMC 77k iR A U T LR K1,
fade TR AR B AR S . EXHE 32 A E
FrhREmT, TR B REEER B —E K A RIS
T3 B R B IE B — MR EE I T . A
KRB TTE, R —A R K B E, B AU
8000 YK, LAGRIEREHC SN o ELIX AL A FG R A R 7 22 A
BRI TR o

ARSI BB IS 7 A ORI R R O R 758
L BEALER S HLH (Little & Rubin,2002/2004 ) , i#—
A B EUBEE RT LU T RERLBR AL (Little & Rubin,
2002/2004)
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Comparison of Two MCMC Approaches to Missing Response Data in 2PL Model

ZENG Li', XIN Tao>, ZHANG Shu-Mei'
(" School of Mathematical Sciences, Beijing Normal University, Laboratory of Mathematics and Complex Systems, Ministry of
Education, Beijing 100875, China) (> School of Psychology, Beijing Normal University, Beijing 100875, China)

Abstract

Missing response data is common in educational assessment surveys. MCMC ( Markov chain Monte Carlo) is a
method of simulating random samples from any theoretical multivariate distribution-in particular, from the multivariate
posterior distribution that is the focus of Bayesian inference. So it can obtain Bayes parameter estimation using the
simulated sample, such as the mean of the simulated sample of posterior distribution can be used to estimate the EAP
(expected a posteriori) of parameters. This algorithm is easy to implement when the IRT model is complex and the
most important is that it can deal with missing data easily. In the past studies involving MCMC algorithm in IRT,
researchers just compared MCMC method with other algorithms, no one compared different MCMC approaches. But in
fact, there are vary MCMC algorithms, and some of them have been implemented in IRT. So, if the different MCMC
approaches in IRT perform same is needed to be explored.

This paper explored the relative performance of two different MCMC approaches: MH within Gibbs and DA-T
Gibbs Sampler in the estimation of the two-parameter logistic (2PL) item parameters. Simulation studies and real data
examples were used in the comparison. Within the simulation, the factor effects of sample size, test length and missing
rate were investigated. We considered three different sample size (100, 500, 1000) , two different test length (15, 40)
and three different missing rate (0.05, 0.1, 0.25). So there are 18 combinatorial situations. In each situations, we
generated 20 subject response matrix, used the two methods to estimate the item parameters and then used the index
RMSE (root mean square error) to compare the two approaches.

The simulation study results showed that the two MCMC approaches were indeed different in item parameter
estimation. The parameter estimations of the two methods were both affected by sample size significantly, while the
effect of the missing rate was relatively small. When the sample size is large and the missing rate is small, the RMSE
of parameter estimation in MH within Gibbs is relatively small, and as the decreasing of sample size or the increasing of
missing rate, DA-T Gibbs Sampler became better than MH within Gibbs. The results of real data example are consistent
with the simulation results.

Key words IRT; missing data; MCMC
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