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ERNEREH (RT)

M TlE, FEREDCURIFER E. BESRATEAWEENLFEZERS Z&hdh Y
F9, IRTETLIL, BHTZ2@E4DEBENEDL S ICEEFHICEEL, £/
LDIER I —T2ENED LD ITEBERFEICERL TLW 200 ZH/NET,

IRT ®7/LiE, —RITORERHIR T oM (CAF) ONRA FUBLOPAT T HLAER
ANDOPARET IR, — BB EENRETLNORHRET—RELTERDLIENT
EEEE

COPIEETTESLI L

NWNAFYUF—=RIZIPLETILE2PLETILE 74y FEE 5,

IEHIGER (ICC) &7 X Mk (TCO) ZAERKT 5,

HTF IV AL T—RICEBERIGET L (GRM) 274w &85,

EEEREL (IF) | mREIEMR (BCO) . IHEEHRE# S 2 7 (CCO) =1FRT %,

NAFYIRT ET L

o ZHITIE, NAFUT—KEFES>TIRT DM EITL. irt 37 > K OB M
m|ArLES,
® De Boeck and Wilson (2004) (Z . BFOBENICET AT —2AFERLET, £EE
TR bMEZF, ERELIZEE L Z:Eﬁﬁttof\_i% 0 ERBFEENET,
e THoavwry RTHERDY 7T —2X [mascl] #AF L. 117BH,H51T7EET
DB EHERLET,
. use https://www.stata-press.com/data/ril6/mascl
.1list in 1/5
TROXRNFREINET,
ql g2 g3 g4 q5 q6 q7 g8 g9
1. 1 1 1 3] (2] 2] 3] 1 2]
2. 3] e 1 3] (2] 1] 3] 1 1
3. 2] e 2] 1 2] 2] 1 2] 2]
4. 2] 2] 1 2] a 1] 2] a 1
5. 2] 1 1 2] a 1] 2] 1 1]
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an IR ) __aBIRERR R

& T OX|FL. EfE1HFL gl 2. q3. g8 ICIEREL. £fE27hq3. g8. q9 I[CIEFEL 7=
TEERLTWET, EFEILELREEIC, 1] PERLAZZEERLTWET,

& ZOREDEMIE. EEOHFORENEHAOL, 72X FE - B -AOL 5B L—7
ICEEZDITH I ETY,

® JBEFOHRERIEINN > TLWETH, RMERIHBROBEICKTFTEE 0D Fﬁi‘:ﬁ,ﬁb\
HY)FET, b LARNPHELMBETHERS ﬂ’cwi T EAEDEREIFEDOTHMEIC
5TL &I, HIZ, HLWHEIIDY THNIX <@$fibﬂ®aﬂﬂﬂ i ET,

® ETTIINT—RIZT 4y bTBERIC IRT ITIL. ﬁ'JEEﬁ%M%MT/\“?x—ﬁ—i&ﬁfﬁ
TETHDHEVHDHIDHY £9, e OFETEBEITFARIEKEL S, BEZ A —X—
7N —T 1 fkF Ll £9,

@ THXDaATYRT 117 A=2OYRT4 v 27 ETIL (IPLETIL) NS F—
Z2alhw9ic74y FEHEET,

. irt 1pl gl1-99
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- sTata.,

Fitting fixed-effects model:

Iteration @: log likelihood = -4275.6606
Iteration 1: log likelihood = -4269.7861
Iteration 2: log likelihood = -4269.7825
Iteration 3: log likelihood = -4269.7825

Fitting full model:

Iteration @: log likelihood = -4153.3609
Iteration 1: log likelihood = -4142.374
Iteration 2: log likelihood = -4142.3516
Iteration 3: log likelihood = -4142.3516
One-parameter logistic model Mumber of obs = g0

Log likelihood = -4142.3516

Coef. 5td. Err. z Px|z| [95% Conf. Interval]
Discrim -.852123 . 8458445 18.59  O.000 . 7622695 .9419765

ql
Diff - . 7871339 . 1834574 -6.84 0.000 - . 9899866 -.5843612

q2
Diff -.1222088 . 8963349 -1.27 8.2a5 -.3119138 . 8666122

q3
Diff -1.817693 .1399523 -12.99  8.000 -2.891994 -1.543391

g4
Diff . 3289596 . 8976599 3.29 9.001 1295498 5123695

q5
Diff 1.652719 1329494 12.43  9.008 1.392144 1.913295

q6
Diff 6938617 1831842 6.72 0.000 .A908243 .8952591

qf
Diff 1.325801 1205805 18.99 0.008 1.888668 1.561335

q8
Diff -2.413443 1691832 -14.27  9.008 -2.745836 -2.88185

q9
Diff -1.193286 1162854 -18.27  8.000 -1.420965 -.965448

0 Hhan/i-EXAr2HADE BIDITICHEED#F/ ST X —4%— (Descrim) HH Y £ 7,
IPLETILTIE, 2O A—R— I TCOBERTHESINE T, 0.85 & LW HHETEE
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X, COBEENRERHBINENDHIDITTIEAWT EERLTWET, 21 BE
OHREEEZOHEEBFATIZ, BELA28EHZHFD 2 AVEBICHL TR/ LS BitE %
T HAREMEN DY £9,

o HUDITTIH, FEBICHL THRBED/ (T XA —X—DOHTE Diff) HERINTW
F9. BHOREE DX ~Y + T LAALMHAICE>TWS bl £7, HIEER

g8 @ bg=-2.41 T. Hm=STEIF q5 D bs=1.65 &> T E T,

0 FERAIETLIIBEETCLHEPEZ 270 estat report A~ RAEFENE T, Z D)
Tl REEMEVWERL omWEB DIBE(ICINE T,
. estat report, sort(b) byparm
One-parameter logistic model Number of obs = g0
Log likelihood = -4142.3516
Coef.  5Std. Err. z P>|z| [95% Conf. Interwval]
Discrim 852123 2458445 18.59 0.0 . 7622695 9419765
Diff
qa -2.413443 1691832 -14.27  9.008 -2.745836 -2.88185
q3 -1.817693 1399523 -12.99  08.000 -2.891994 -1.543391
q9 -1.193286 1162054 -18.27  08.000 -1.420965 - .965448
ql - . 7871339 1834574 -6.84 0.000 - . 9899866 -.5843612
q2 -.1222088 . 8963349 -1.27 8.285 -.3118138 . 8666122
q4 . 3209596 . 2976599 3.29 9.001 . 1295498 .5123695
q& . 6938617 1831842 6.72 9.000 .A908243 8952991
q7 1.325801 1205805 18.99 0.000 1.888668 1.561335
q5 1.652719 .1329494 12.43 0.000 1.392144 1.913295
o WHEDOR~NY b L%EHRTIHIC, BELEMHE (ICC) #HE£7d,

. irtgraph icc, blocation legend(off) xlabel(,alt)
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Item Characteristic Curves

Probability
o
1

AV
ges

A
T T T T T T T T
-1.82 -.707 321 1.33 4
-2.41 -1.19 -122 693 1.65
Theta

® BHEEENOICHT 2. FBEEHOEEBHEEXRELKXLTWET, IPLETLTIE, REBEEOD
BOWHER (L, WEEE /T X — X —OHEEICHISL T,

0 BEXROEIHZFNET LE, TR MR THEFEINL AL DAY T, ZOBERFEIC
X$9 % HARF éﬂ%ﬁﬁ%7D/FLt.i T A NEFEHRE (TCC) &ML Ed,

® TCC %{FEid %ICI4. irtgraph tcc I~ > R&BULE Y, scorelines(2 7)4 7+
aym\%%éﬂéﬁﬁ2t7uﬁmﬁéfmvFmﬁéﬂ%iﬁo

. irtgraph tcc, scorelines(2 7)
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Test Characteristic Curve

Expected Score

Theta

® HEIND TCCICLD L. MIFEIND[EN 2 DHEDBERIEIE-2.1.

16 T,

& RTOFREUTANT 4L, ETADT —RITEET 2HEORMMERFINET, 71 v
FAFERT DIERN A TEDOE DL, ICC ITIERERAYELE empirical proportions % E 42,
Aht s ETT, RN ICC HRBILERITA>TWEHE, ETAN 74 v b

LTWaEEZONET,

o REEMLLEXASET Z(CIL. BESEEFAL, BEFEICL > TIEB% collapse L £
9, 2L 7T, intgraph icc I~ > F(Z addplot( )4 7> a »AFEHL T,

RET,

. predict Theta, latent
.collapse g*, by(Theta)
. irtgraph icc g1, addplot(scatter q1 Theta)
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Item Characteristic Curve for Pr(q1=1)

Probability
(3]
1

o TFNLDhDERERICOWT, BEBREENN ICC (IZ74 v FLTLWAWI EHRDHY

9, COERICOWTIE, 2PLETAZEELI-ANBLDYD LNER A,

® J2PLETNAEBEATZHEIIC. ZZEFTOH TS onep & LTRELTEEET,

. estimates store onep

® 2PLEFTIAEEARATDICIK, TEoavryREAHLET,

. use https://www.stata-press.com/data/ri6/mascl, clear
.irt 2pl q1-99
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Fitting fixed-effects model:

f-lllll..lnn

STata

Iteration 8: log likelihood = -4275.6686
Iteration 1:  log likelihood = -4269.7861
Iteration 2:  log likelihood = -4269.7825
Iteration 3: log likelihood = -4269.7825
Fitting full model:
Iteration ®: log likelihood = -4146.9386
Iteration 1:  log likelihood = -4119.3568
Iteration 2:  log likelihood = -4118.4716
Iteration 3: log likelihood = -4118.4697
Iteration 4: log likelihood = -4118.4697
Two-parameter logistic model Number of obs = 800
Log likelihood = -4118.4697
Coef. Std. Err. z Px|z| [95% Conf. Interval]
ql
Discrim 1.615292 . 2436467 6.63  0.000 1.137754 2.892831
Diff -. 4745635 .@74638 -6.36 0.000 -.6208513 -. 3282757
q2
Discrim 6576171 .1161756 5.66 0.000 .4299171 . 885317
Diff -.1513823 JA202807 -1.26  0.208 -.J87T0481 .BE44435
q3
Discrim .9245851 .1569806 5.89 ©0.000 .6168289 1.232181
Diff -1.7@918 . 242266 -7.85 0.000 -2.184612 -1.234347
q4
Discrim . 8186403 1284832 6.37 0.000 . 5668179 1.070463
Diff . 3296791 1876185 3.86 0.002 1187663 . 5485919
q5
Discrim . 8956621 1535128 5.83 0.000 . 5947825 1.196542
Diff 1.591164 . 2325918 6.84 0.000 1.135293 2.847036
q6
Discrim .9828441 . 147888 6.65  0.000 . 6929889 1.272699
Diff 622954 .1114962 5.59 06.000 4844373 .8414768
q7
Discrim . 3556064 1113146 3.19 6.ee1 1374337 5737791
Diff 2.840278 .B717471 3.260 0.001 1.131685 4.548871
q8
Discrim 1.399926 . 233963 5.98 0.000 .9413668 1.858485
Diff -1.714416 1925531 -8.98 0.000 -2.891814 -1.337019
q9
Discrim . 6378452 .1223972 5.21 0.000 .3979512 LBFTTI92
Diff -1.588254 . 2787386 -5.41  9.000 -2.854571 -.9619361
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® J2PLETLATIE. REBBIELIZHB/ S T7XA—Z—1HYEST, 1IPLETILTIE, 27T
DIEB THBOFHAN/ ST A =X —DEN 085 EHEINFE LT,

0 HOBRDOKRICLDE q1 OFEBN/TA—X—1L 162 LHEINTEH Y, REERHEX
DT ZT7DEENRENWTEICEY 74y PLTWBEVWZET,

® IPLETINIE2PLETIICIRAR SN TVWHDT, LEMBREEERTT DI ETED
ETANLYBELTVWELEANLZENTEET,

. lrtest onep .

a47.76
9.0000

Likelihood-ratic test LR chi2(s)
(Assumption: cnep nested in .) Prob = chiz

& EEMENIIFZEORDOT, BT A—Z—DEBEBEHIEIZHONMNTWE T & AR
LTWET,
® (JPLETILCT, BEFUZEET 2/-0OERDIERELZ Ay bF2IeNTESE
o BIEFFIEI ﬁ?%ﬁ@lﬁ@777 . BREBE®REH (F) &MEEhET,
& T7IILTEBHODIFAZHNT ZICIL. irtgraph iif A FAFENET,

. irtgraph iif, legend(pos(1) col(1l) ring(®@))

Item Information Functions

Information

Theta

® 2PLEFTINDBAE N ICITEEEETIELAHY £, IF DS S (REE/ S A —4%
—DEEDIBROE) 4. RIEEDOHTE SN/ DICHA L ET, BE ql & g8 14,
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RbARERBIAOAHY . BREZTEF>TVET,
o REOEEMEZRANLTX MEREH (TIF) 21857012, IIF OMERHE T,
. irtgraph tif, se

Test Information Function

™ 7 - @

n

od
c B E
. {5
£ 5

L~ )
w0 |
— - ©
4 -2 0 2 4
Theta
Test information Standard error

@ DT RIMIE O0=-05 DEEBICLWEAICRADIBRELZRET LI EHDNY £7,
O N-05 hoAND & TIFDRERENKE AR BEHINZIBHREN DAY
EJCIN

® NAFUTETIIIZIE, 1IPLETFTILE2PL EFTILLANICEH3PL ET L HY £, 3
PLETI/LIZ, HEBORBEMICHIGT2ZEICL>T, 2PLETFLICEBMENE T,

B2 HhT7TYUHILEIRT ET /L

® H7ITUAHNLKIRT ET NI, JEREFEDOEET L EIEF R LOIGEETILNE
FnEd, 22Tl HEWJJ%@ExB SIS ET L (GRM) =R W0WET, GRM IEh7 3
Y jwwoc%%%c:ﬁm?%f:&)@\ 2PL ET LDIBEETILTTE,
® T7ILEH/HIZ, Zheng and Rabe-Hesketh (2007)@?—§§T§ﬁﬁbi’9’_o aoba
—ZZlFtal o tab FTOLEEDOT7 v — FOBEAH Y BEFKICHT 2ER
EEBETA->TWET,
o SiE. BCAREYT20). AET 2. AELAWNR), 2<EELAEWLG)D 4 &
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T, 8VWAHTHBEITE. MERNBWNZEARLTWET, 5 D0BROT —4%
BTHEL LD,

- sTata.,

. use https://www.stata-press.com/data/rl6/charity
. list in 1/5, nolabel

tal ta2 ta3 tad tab

1 - 2 1 1

2 a a a a a
3 1 1 2 a 2
4 1 2 2 a 1
5 - 1 1 1 1

0 BUOITERZE, ZoORZEFIT tal & tas (CIFEEE. ta2 (TIE 2. ta3 & tad I
F1EEELTWET, irt v N BABEORWBEZ LEAEL OBRAL T
A ORALTWANWERIZELET, ETLASKIMBEOSH 2 ADT —2ETEE
AT DL, listwise F 7> a3 v AFERAL £,

@ TRHEDOVYYFNTGRMZ 74 v FEIEFET,

. irt grm tal-ta5
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Fitting fixed-effects model:

Iteration @: log likelihood = -5559.6414
Iteration 1: log likelihood = -5473.9434
Iteration 2: log likelihood -5467.40882
Iteration 3: log likelihood = -5467.3926
Tteration 4: log likelihood = -5467.3926
Fitting full model:
Iteration 8: log likelihood = -5271.0634
Iteration 1: log likelihood = -5162.5917
Iteration 2: log likelihood = -5159.2947
Iteration 3: log likelihood -5159.2791
Iteration 4: log likelihood = -5159.2791
Graded response model Number of obs 245
Log likelihood = -5159.2791
Coef.  Std. Err. z Px|z| [95% Conf. Interval]
tal
Discrim 987542 .@955772 9.56 0.000 . 72082142 1.089487
Diff
=1 -1.540698 . 1639425 -1.861419 -1.218776
F=2 1.296135 1427535 1.816343 1.575927
=3 3.385059 . 3248468 2.668371 3.941747
ta2
Discrim . 9434675 .@967483 9.75 0.000 . 7538444 1.133891
Diff
»=1 -1.661331 167878 -1.998366 -1.332296
F=2 .@068314 082222 -.1543288 . 1679836
=3 2.531891 . 2412513 2.058247 3.883935
ta3
Discrim 1.734281 1554383 11.16 0.080 1.429548 2.838855
Diff
»=1 -1.880079 .@835119 -1.243759 -.9163983
=2 1.016567 .@796635 .B604297 1.1727@5
=3 2.232606 . 1497814 1.93964 2.526172
tad
Discrim 1.93344 .1857629 18.41 ©0.000 1.569351 2.297528
Diff
»=1 -.3445857 8578468 -.4578833 -.2311282
=2 1.466254 .@983823 1.273428 1.65908
=3 2.418954 162392 2.188672 2737237
tas
Discrim 1.42753 1263962 11.29 ©0.000 1.179798 1.675262
Diff
»=1 -.B8552358 .@833158 -1.818532 -.6919399
=2 . 6885315 87469 .5341418 .8269211
=3 2.874243 .1538858 1.772632 2.375853
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® CGRM IREMRTEHIND /O, #HEESNI AT T OREE L, FFEOREE &
ZLWEAEF AN, BESINI-HT TV LEORBEEICEET Z2HEEXH 50%T
HDHZEERLTHNET,

® PIZXIE tasIcHBUNT, 0=-086 DA 0 &[EIET ZHEKIZL0%THY . 1 LLEEEZE
THHEXREE L 50%TY, 0=068 DAIZ0 F7/IL1 £EET HHERITL0%T, 2 %
72133 EEET MRS 0% TT, 6=207 DAL, 2 LAT &EET DKL 0% T,
3EEIETHHEDL 0% T,

® irtgraph icc AV Y FZEE-ST, INLDOWXRZ7Z7I1CLEFd, T TlE tas i
DWTHESIND AT IV ORHE EHREZ70y LET,

® CRM Tt £A7 3 OhMERIIHESNAT I ORBEEICHESL X7,

. irtgraph icc ta5, blocation legend(pos(11l) col(1l) ring(@))

Boundary Characteristic Curves

5 Pr(ta521)
Pr(ta522)
Pr(ta5=3)
=
=
857
o
o

0 //’//

| T
-4 -.855 .681 2.07
Theta

.

® H7IVUHLKRIEE CRESRRTHVLGEIL. BERSEE (BCCO) MU xd,

@ H7JY k ZERTHEEEOHEEXLZ 7Oy bFHIEHTEET, HTTY AR
EHOGG, INIFEBERBEH S Z 7 (CCO &MiInEd,

. irtgraph icc ta5, xlabel(-4 -.7 .7 1.85 4, grid)
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Category Characteristic Curves

Probability
(3]
Il

0 —
4 7 7 1.85 4
Theta
Pr(ta5=0) Pr(ta5=1)
Pr(ta5=2) Pr(ta5=3)

@ HTIUNKET DAL HE2HTIVHLSEOLATIVICBET DI EARLTWL
ESQCI

& OFY MMERDLNLMEWEIEE (K60=-07LLTDOREE) L tas (DWW TR
DAhTIY (0:8<AET2) LA CERT 2ERICHY £9, FEADO=-07H
5 0=07 DAL, ta5 ICDOWVWT2FBOATTY (1:RAET2) 2FRT 2MEEICH
VES,

o EUOHIOLIIC, 2AEDOT X MFUREKE DY FTEET,

. irtgraph tcc, thetalines(-3/3)
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Test Characteristic Curve
15

13

10.7

.

[o"

o
1

Expected Score

o

(&

()
L

3.06 4

1.42
.607 I

T T T T T T T T T

Theta

e EHIILOHY., FERXRATIIRMEO L OLRAEI FTHOT, 2FOZXATIL0 D
5 15 FTOEANCHRY £,

& ODEDEWVIZLDZRATOEWVEZ, irtgraph iif av > FT7Ry FLET,

o O=-3LIToHE PHFEINHZRAATIZFILTTY, INIE 0=-3LUTICXZET 5[
EEN. ETCOEATOZERT ZAEMIRLSVIEEZRLTVWET,

o H7IdUAHLLBIERDGE. BEEIBHREBEUTIEEECHMEZRL £8 A, AHTA S,
BEHTITVIIHBDBRZF > TV T, TNENNLELIHE TERSEZ IS Ak
NHBHNHTY, TaeD 7 7 7 THERLEL & D,

. irtgraph iif, legend(pos(11) col(1l) ring(®@))
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ltem Information Functions

Information

T T T T T
-4 -2 0 2 4
Theta

0 T XMNBEHBEHEILZIF oMAaoT, Zo7Ay Moblheanrhhy) £9,

. irtgraph tif, se

Test Information Function

= Lo

-«
e S
= L

(1]

: N
o
g ;
o (7]

- Q

— -0

4 -2 0 2 4
Theta
Test information Standard error
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® [HOFITIE GRM ZEITLE L7 irt A% FiE. AT TYHLLBRIGICH LT
ROESBET LAY R—FLTWET,
irt nem: 2ZEEEETIL (NRM)
irt pcm : partial credit €7 /L (PCM)
irt rsm: rating scale E7 /L (RSM)
@ NAFYIRT£/IEFHTITYUANLIRT EFTIICINZAC irt A< FTESICHIOET
VEBATHIEHTEET, BEEEZY 72y L. 2BICHLTE—DF v U T L —
T avEITOIIEHDET IV irt hybrid BB Y £7,

5P LightStone” #zse7 1 Ab—> TN
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