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1BREMER (False positive, FP) DMEWZ E2IBEN S <
8. CNHERE - FEEDEMRZER2(CRT,

RE - BEEFZTNZTNOZEAICEBDREH T
D, BMENBERASNSEMDOBEREOTE. HDHL)
(FERTEE (REFMEX) OREREZITEWV. 22U,
BEANT MVDFEFZ T Do

2% accuracy [FB5 140D 2 WV EMEDFBERMNE SN

TED, WRELEICHDDEICEENDHELEIC
BEEDHEWVWEDEIEGTH D, ERRFEFERDFE
72T, BUZKMAETH > CTHEIERMEVIFE.
REEUDER. EZ2XRFELED. LELOZMBEL
ZWEECRUBRK THWLWOSNTWT., ERREFER
DR CTH D, L. BKRE - HEEOEHRM SIS
DICFEMRNAERE DERIR CZDEMNENERA SN D
EFAZRERITD2DDTHNE. ZTHhOEHINDIE
PRIEZMBE I EDBEMEEZRTIBIREDLE LD
DEZBZDENTEDTHDD. RE - FEEDE
HARHLE T D TIPSR RONE R DERIR C T DE2RNED
BRTNSERMZRKRIDDDTHEEVND T EIFHE
RENT LD S ERIEERNEER(CERRDE CEAIN
DEELBLEVNDTEILEDN S THD.

XK20BEZEX D E. IEZE =(TP+TNY
(TP+FN+TN+FP)&7ED . One-gate study [CED<{ET
HONIE, TNZRZEEEELEADCENTEDN., =
AIEENRLEHONRICEAT DHEICIE. ELDEE
5. lcEAF. BHTEEPP. BESe. HEESpET

X2 BE- -REE

TP True positive EFZ14 : FN False negative {88214 : FP False positive {555
14 ; TN True negativeEf2%, One-gate studyDiF&E (. BRE=(TP +
FN)/TP+FN+FP+TN), B =B34 True Positive Rate (TPR) = TP/ATP+FN).
15 B3 14 2 =False Positive Rate (FPR) = FP/(FP+FN), A P& 4 == False
Negative Rate (FNR) = FN/(FN+TP), f52E =E214% True Negative Rate
= TN/(TN+FP),

? Index test EVWSAHFEENAVSNTWVS A I TIFHEZINEEWVWDSE
FZRW,



B&. [Fa2ZE=PPxSe+(1-PP)xSp &£1EdH. FTEDBIE
ZRIEAEROBHE U TRSINDZEITTED,

ROC (Receiver operating characteristics)
EHilE

ERNERENE U TEOSNDEREDERICIE.
SZIEBEHERYE (ROC) HE2MBEDENTICHAUL SN,
FOHME FOERE (Area under the curve, AUC) H'E2
WieEm R I CEhOD > T D,

ROC T DFEMIE T T CIFRAIFNDY, B TE
(FTIHL, [BREHICHEREIN. EHDTDODMAIC
FEZSZ(FIEV. Ulehi> T, BRI PRIEZRIL
EDEREH TRRENERINDHBATHBEAAETH
Do THIC, ZNEHTHRRNIRINDLDTEHEET
B. BUFMBTCHERELDCENDD DD ENDS
DD KD, TOREFHEEICLKO>THLTFDE
FHDDEEADIENTED. BENEFHITDIE
[CKDT. BUEZKEDIERTCH>TH. BE - FE
EHZHT 5.

ZIT. EEDD. REFUDHEDREEFDE
HZEZRHROSDVFRETELEVD, BIETT Rt
DEHD SHRI TEDENZEE latent variable & UTHY
DIRS T &ICKD., REEFEEDTMEDERZERE
UTEBRTEDA I P FU I ZRDETIVEER T D &
HAJBEE 1E D

BELEDXA 7 UV ADETIV
BESIOBRERFHE (X) THHH'5. BHD

MRODDBEDFOANHZITNCTEFTLTENENTD
DE7ZKRD S CENTED. CDRIIFT—)VEMNIF

BILHT—ILUIEN2 D/RONBIEITT. BKE - FE
EOmEDRREBEDOZE ZER UTCE2HBED D L)
(FEEHTBEZR I IBIZNMF O NDDIFTIEEL,

RE - REEZZTNZNA v XCEBRL. DT
iFHBA v X (Diagnostic odds ratio, DOR) Z&H
ULZENZEBEDAI T FUIADFLETHRET DI &
DAEECH D 9D, CDBFEFRIEDEBENERINT
LFED.

Moses & Littenberg® Summary ROC [&” %= E
TIVICEDRAARFETH DD, E2DRROY T
U IITS—H+TREBINTULEKL., BRE - FEE
DIFHERNHBIFEVEEDRRDERIN TS,

Reitsma 51&®Moses & Littenberg DET)LDR m7Z
R U ZZ 2 ¥ 7 )l Bivariate modelZB8HF U .
Doebler P(FZDeshDRD/ w4 —I madazFEER L
TWa9%

Rutter & Gatsonish''0 fEE1tHr < U —ROC (Hierar-
chical SROC, HSROC) DFEZEFRKUL. HRED/S
VFERDADIENTEDETIVEREK U, L&
MDmada CHHSROCHEITAIREE IE D T D,

CORBHBOMREIESICHREL. SREENTEL
BAREITTHEL, AE2FHEE .. SIHICSREED
RLLMRZHET 255, SRELELFHMZHTIEIC
HENDHHZEFEICHINT DFENHEFE SN, BT
DIcHDI— RPRJIBDERINTWVD, TDHIDIC
Eofe— A, Dendukuri NTd D, s@XIEIFTHEL
BEDODI YA N2 THRREDASTA KPR,
WiInBUGS. SASHDMI—rZHEEKLTWD,

1 ROCHHRERIME
ROC HbfRIFHEE (CRIFMER (1-452E). fi#llcEREE (BE) 2L, BEZZESBLBGICHED NI CHD (). KRR EIFRTEICHIT
DEMNEDRBRDEDD WO ERD T SHE. BIEZEHIED ETNTNOMIR TOERNIZE L. BRESIUREREDENZE TS (GR). 4
DREADIF, #fd DIRSNIZHSROCEFTIVICAHVSNDINT, %) (CHBITDRE - BEENEIES. ZEIREDEIRCHD o LICR I ROCHHED
ELEDSA5EDREDRIRERATEEGNMNEDIDICRHEL. TDITIXRRY Y v)b. FIEHEexp(p)h 2 DDIERDMDRLEREDL TH2 DR
HEULTRINBDTEZERUTWVD, BH. EDOROCHHRIFADIER D & FEEDMITIFEN.
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SROC (bivariate model)

06 0.8 1.0

Sensitivity

04

— SROC

-{ — Conf. region
T T T T T T
0.0 0.1 02 03 04 05

24 Each study
© Summary estimate

02

False Positive Rate

2 madalZ &% Bivariate model % FEL)fz SROC D—4H4l

BEU DX FICHBITFDIY MUY AENTF RHUADEZRIEE. AUC 0.846.
XE0.66 (95%IEF X 0.592-0.696) . FFEE0.95 (0.935-0.961),
BLDAR—DDIFRDERZER L. ONRE - HEEDHAEICHEZT
D, BREENZD IS BEBRXBOHEZRL TN, L EEAHRD?2
DORARIFHIEDT RSN BN £ DD,

PERENTZHSROCES IV

Dendukuri ©5IC KBRS NTZHSROCDETIVICD
WG, ZN7ZFEITT 512D OpenBUGSHDHW(F
WiIinBUGS(D— RICDW\ TR T Do CNHERIEL
feECA EUDVWETFILEEZSNDDT. IFICHE
ERE

FHMEZREZ T SREEZT.EU. BRONBHED
e 1. REDSERF0DEET D, DEEEDEHEZ
RKIZHEUT, D=1FHEEHD. D=0FEEFLE
T2, SHREET,DHREZS,, HEEZGETDHERK
E - BEEFIXDIATERIND :

T, DRYE = S:=P(T,=1|D=1)

T, DY R =C,=P(T,=0|D=0)

SRELEDTLHNREHLEWMETCHDIBEICIE.
$:=1.0. C=1.0[CREITDEICHED. SEFEHTD
TEDID—RIFZDRDICHESTNTND,

L ZEBNEH CERENE L. ERIMICHEV.
KRB TCEELDDMET Do LIFEDNKEVANEET
HHMEE, IHEHED=1DEENGHED. NEWhE
RETIHEVER, IO 5D=0DEXRIELEDET
Do BH. ZDED S DEICIFHIBRH D D DH EEBIK
DT, HSROCTEHSN D ROCHIRIFZDEHEH TER
EHRIRT DIMEN D Do

HEETIHEWVER. I5HhBED=0DIHEH.
B - BEREDERDMICEDETD

Zi ~ N{-0.5 o, exp(-0.5p)}

HEETHDBEE. IEHED=1DHEA.
ERDBICEDETD .

yAlESYENO)

yAlESYENO)

34(10) HLI\F#>< Vol.34-2 (2013)

Zy ~ N{0.5 o, exp(0.5p)}

JIEMRESZRL. wlIHRICBITHINS2DD
IERDMOFIHEDZEICHEIE L. BERZEDLD exp(B)
([CHZET Do alIBZRIBEEDIERLEDRENGEE2D
DRMIFBENTVD T EICIED, ZBEEDE<ED,

alc LT, EUDEBZREL. TDFHEZA
(SLTDKXF). DEZo2TRI &, olFRDIERR
DTICHED !

o ~ N(A, o)

COEADBEETILELOTHD. AlFEMEZE
UTEIEEED ., ol (FAFTRED/ S Y FDIER LR
b, BEETILZERT & LEAUEWVEE(ICH T,
o DMEDIED T —5 DIFERZIOIADTZ EITIED &
S5DENNELED. CHUFLLTDOICDVVTHERRT
DB

TNZNOMRIFIELFDEEOZANTCNS EEBE
L. 6D EMUDOBEEZREL T, TDYHEZe (—
YDAXF). DEZo? TKRI &, OIFRDIERDMIC
iED !

0 ~ N(®,0ﬁ2>

LIch' 2T e EB UL GICDVTHIRRED/ISY
FERELTVD. UDNUENS, A 6. BICDWT
(FRE CTHEDEZEREL TL\D,.

PIENS. SHMEZHTZE Index test Tpd T DRXE(S:

Sij= ®{-(6; — 0.50y)/exp(0.5p)}

BEEEQ:

Cyj = ®{(6; + 0.5a;)/exp(-0.5p)}

EED. B, @ (T7ADAXF) FK1DAICTR
TELDIC, 2DDNMDENE FADRIEHEERREZKI

DHDPILLTBIcH., MAEBSZEKRIT | ORAFZ
BROTERELTDE (F3). TIDEEMEL = (TP+FPY
(TP+FP+FN+TN). T.D Bz 1% = to= (TP+FN)/(TP+FP+
FN+TN)E T D& TNZEND LD ABZFENEITH
TREIGTRIERIDKDICHED :

%4@43@12“/@{@@%%“3’[1 S+t (1 - tz)+ (1
-'tw) : tz+(1-tw) : (1-t2)=t1 chti-t s+ -t B
+1-t-ti+t - t2=1.0?@%)o

X3 T, .OBRERIMEDE

&4 T TL.OBRZIAEGTRUCADE



R (CBIFEEREZL TERLU. 4, b2t tyTERUL.
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4ADDEIVICADIEEA, B. C. DIFFRLSDKDICE
NS

LIEDS., BERSNCT—5DAE Likelihood (7%
DI TREND :

L(@,A,SZ,CZ,Gazloﬁz,f),nj,aj,ej,j=1 S ,Jl ty, to, j=1,.. D)

—

=JI;I1(Aj B - G- DJ)
WEDEMIEETILDOLDICEZ SN, OpenBUGS
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Dendukuri (& OpenBUGSZRHMSHUH LT, ¥
JVOTEHEEYTAILO (MCMCO) Y=alb—y3v
[CKRDFTAY Y TS —ZRWINA I T VRN 7Z1T
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—REVIRDIT7DOR—=ITRELTVS ™, 5O
(&, BSREENTEHIBEDI—RCDWVWTHENT DY,
OpenBUGSIEFWINBUGSERIUARET. 1AV X
F—DADDBBRELL, F9O0—-RUTA VA —
WIT2DETERAIEEICTED . OpenBUGSD Front
Page” h* © . Downloads® X — I Z & .
OpenBUGS322setup.exez 1w LTETIT DN I
FAINESDO- UL TCENZRTI D EICEKD
TAVAR=IVZITD,
Dendukuri DZEREENFTEFIZED OpenBUGS A
D d— R&*model_gold_standard.txt WD TF A
J7AICEBRENTHD., B TILDT—F (&

databinax_gold_standard.txt WS T+ AT 7 AL
[CEERENTWD. LUTIC. ETILDERICT—5D
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— RODERZICEDE T, 4DDHTLEVNDEIKT,
results[ , 1] results[ ,2] results[ ,3] results] , 4]V D S5
JWICBEMRATHD. (FIUIFIVE. ++ +- -+ -EE
hNTHED. TNTNERE. BEE. B2 B2
HDEKRT, TNZENDANHHDEFTSNSGT —YTH
%.) CDT—IWDEESIHRA THDT—FICHER
AEECH D, MEBHT—FIFMRCEICERE. B
%, B, BEEDABDT —5 THd.

FEAEDEHZIE LEEDRRICELCTVDDT.
HANBSZEEDLND, WD DEMICDWVLTHE
il L CHL< & 1 IR iIFHRES © pll, il
MRIDT DERFMER. pl[2, |FBRIEE | plillFMHTI
BRE ) S2IFT2ORE. IFT2OREETH DD,
model DERED 21T CENZNIICERESNTWVD, T
HhbE. SREENTEETHDSCEZRIIRELTWV
% . prec| JIFHEE precision TH DN, BUGS TIFIEFR
DTDEEICHECIFELZDBH THDBEZRHWN
% . probli, 1]l&_EEDA,. probli, 2](&B;. probli, 3]
(& Ci. probli, 4]l&Di[CHEET D,

Ffoo dmultiO)EWVSBEHABEVLSNTWLDH, C
NIFZIEH# multinomial distribution DEEET. D
FElFADDTIVICADEERDEE N 1.0C. TNZTN
DEIVICABDANHDDm7ZTRI B CThd. TED5.
probli, 1]+probli, 2]+probli, 3]+prob[i, 4]=1.0T. #
FEFIFID N[IDZE(IC. TNZTNDTEILDAE results]i,
1], results[i, 2], results[i, 3], results[i, 4|8 5N HHEXR
WEEDMICED CEZEERLTVD,

probli, 1105 probli, 4JDETEED(F. 2B KV 2
HTICRESNDDT. BIFTEINDEDERFEL.
1HhH55|ERTDIEIFOICHEDHDT. BHRTED., &D
BEEUERICT D ENTRETH DN, EEEDET
VICEDBS L. SREENTE THEVEEND

3 ZOEHEIFTHNE. WInBUGS THEIWET D H. BRugs TIEFT %15
AICIE, OpenBUGS TIEWVEEINELY,

4 Dendukuri® 7 7 A JUTIFS TXEID EEoTHD . BZF 5 < Microsoft
Excel ST 7 A JV7ZRER UTc SHERIS NS,

x5 M2ORKE - HEE. TIOKE - BEELARENSEHIND 4 DD EIVICADHESE

EFBEET,(-)

EEEE T,(+)
ek | A=[7ri®@46; - 0.50)/exp(0.58)!S,
T1(+) + (1-75) -6 +

0.50)/exp(-0.58)}(1-C2)] Y%

Bj=[ 7t j®{-(8; - 0.5a;)/exp(0.58)}(1-S;)
+ (1- 75) ®{-(8; + 0.503)/exp(-0.58)} C2]

to.(1t_)
1 32

ST

T (—) + (1-75) D{B; +

Ci=[ 7t ;®(6; - 0.50)/exp(0.58)}S,

0.50)/exp(-0.5B)}(1-C2)] ¢4

Dj=[ 71;®4-(6; - 0.5a;)/exp(0.58)}(1-S,)
+ (1-715) ®{-(0; + 0.50;)/exp(-0.58)} Cal
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HLHo< Vol.34-2 (2013) 35(11)



BADBRICESEANEZICHEDXIDICTDX DG
METELHOTUVD,

Ffe. COI—RTIES_new, C_new TRE - 158
EDFAME. theta_new. alpha_newToO. ADFA
BZE T,
model {
for(iin 1:1) {

thetali] ~ dnorm(THETA, prec[1])

alphali] ~ dnorm(LAMBDA, prec([2])

p[1,i] <- phi(-(thetali] - 0.5*alphali])/exp(beta/2))

p[2,i] <- phi(-(theta[i] + 0.5*alphali])*exp(beta/2))

probli, 1] <- pili*(p[1,i] * s2') + (1-pi[i)*( p[2,i] * (1-

c2))

probli,2] <- pili*(p[1,i] * (1-s2) ) + (1-pi[i)*( p[2,i] *

c2)

probli,3] <- pilil*( (1-p[1,i])

p[2,i]) * (1-c2))

prob[i,4] <- pi[i*( (1-p[1,i)) * (1-s2)) + (1-pi[i)*(

(1-p[2,i]) * 2)

results[i, 1:4] ~ dmulti(probli, 1:4],n[i])

n[i]<-sum(resultsli, 1:4])

pili] ~ dbeta(1,1)

seli] <- p[1,i]

splil <- 1-pl2,i]

1
for(jin 1:2) {

preclj] <- pow(sigmaljl,-2)

sigmalj] ~ dunif(0,2)

1
THETA ~ dunif(-1.5,1.5)

LAMBDA ~ dunif(-3,3)

beta ~ dunif(-0.75,0.75)

S_overall<-phi(-(THETA-LAMBDA/2)/exp(beta/2))

C_overall<-phi( (THETA+LAMBDA/2)*exp(beta/2))

theta_new ~ dnorm(THETA, prec[1])

alpha_new ~ dnorm(LAMBDA, prec[2])

S_new<-phi(-(theta_new-alpha_new*0.5)/exp(beta*
0.5))

C_new<-phi( (theta_new-+alpha_new*0.5)*exp(beta*
0.5)

s2 <- 1

c2<-1

}

DATA

list(I=27)

results[, 1] results[,2] results[,3] results[,4]

558123224

48 30 11 179

11245118

16 159 207

2311965

635220214

* 52 ) + (T-pili)*( (1-
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44 8 38 125
27 41 14 138
2542 1565
7534 45 244
2314549
2156 12 658
3758 28 762
262617 193
36050
2024 3109
81347
1051067
911542
72517 103
141485
3387 39 325
3155103
1716 10 126
27 549 239
1127454
5123877
END
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& ¥ T load data. & L) T results[,1] results[,2]
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Update 7 10000 @517 LTz, Inference X Za2—DH
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T2D. Y=L —2avi&T#. Inference XZa1—H
5 Samples ZEIR U CENZTNDEHDERZ R D,

&H. Dendukuri[FBZHDYIED T 7 A )LHA
BEUTWLDH. gen initsCZENZFITUEEDDTD S5
eSS LTV T EBES U CHWCHRIEE S
EET D%

ZORERZLUTICRT . TIOREDREIEIE66.6%
(95% ME(EXA60.7-72.3). RHEEDHEEIF85.5%
(95% ME{EXR81.8-89.0) &g ofc, xEIF. SRE
EDNRNTEFIZEDETICDOWVCHRER T Do

°* FRINT CHFBICLVEBEDAMMEESNTVDIZE(ICIF. MCMCH
BAICIEF O CULEIBED DD,
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