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Abstract

Meta-analysis provides a way of integrating several independent studies of interest. Since small studies with
statistically significant results are more likely to be published, publication bias, which is a special case of
selection bias, often occurs in meta analysis. Conditional likelihood and weighted estimating equation have
been proposed to deal with publication bias, but they require to specify a correct selection probability model.
In contrast, the pairwise pseudolikelihood approach can correct publication bias without fully specifying the
correct selection probability model, but its performance in meta-analysis was not investigated. In this paper,
we perform a numerical study about whether the pairwise pseudolikelihood approach is effective for solving

publication bias arising from typical meta-analysis settings.
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7 2AReIA B EROR QolA Aol opd A% AAS] 54 2ol E5je] 1 ) A
= AT oulsitt. A= ?ﬂﬁot% B B4 o g= 2AH 7155 (conditional likelihood) &
H kv X X -

Ae FES 71EXE AR 71 23 A Al (weighted es-
timating equation)®] ATk (Roblns , 1994, 1995). 2|1} o] MHEL BE #= 2120 T3k A
S 2L AR 7] Wl B3 Amol that AA A8 S 2L AR B Bohe LA
Q) 4Rl A BEe7] 44 ek of FAG B ko 2 ATOIAL Liangsh Qin (2000)8] 48
A= 2 W (pairwise pseudolikelihood approach)2 WEREA oA 18J3) B A}stc}. Liang
Qin (2000)0] A3 A FAPPSE FRHS 2R RsE) AE 24 BAATE 2ol A9 38
23 A8 A5k oA E ANGE B4 F4o] Zhssith. 28y Liangd Qin (2000)2]
AFoNAE FleEREA oA 28 FAVEFEE AWl 27 7HeEE dustd o, AR 3™ A7
=R oFskrt. olof weh, B =RoAE wEr E4A BE fAVEE JoHe] 2 %S 2
el F+ 2l disf Ak, thekst Ae g 23y 129 7] e Al A E WY
e FARE $AHLE A3t

B RO ¢AE 0} 2o 280N A WY B PUESO] sl 24T 3oL
AR GRS oS 2 A0 AED HES THECh Te3 1B ol A 2214
A7 9 2ol ohal AA kv, vk 5ol

2. JIEd HSE 2R} 24 gt
A AGH 259 FAZS BASH] 8 85+ 24 P2 dREE B4 Hr198 2S5}
871 AEEA = FES& oty a2y FEe A9 gE Byo] FoXE A= vl¥ 3
2ol Ae S B3 EAe 94 Fuh ol S Fss Wete 2 Liangd Qin (2000)8 AE
35 2yS gAd] dAE & ot AFS BAT = = v AE AT HEEES Al
3t o] BoA= A" EE EYE 7S 7Sy A RES A AV E S FESK,
A FAVFE WY 287 (efficiency) & &8]7] 9 M2 9¥ & &S
2.1. ZUL =S
WA fly | z;8)€ 27 FARES v yo 2AFE AETE Ui, 438 242 71 I8 9|
Shot. 6w (AR ARV AEE o] EATA 23E = A 1, 28R &2 A 09 e Fe
o) o] W, FoX nfY sl thet 2 AR e T v 2T

- 7 Pr(oi =1 | @i, i) f(yi | 25 8)

[[7wil= =11 Pr(s, = 1| )

=1 =1

me Pr(6 =1z, v i | @i

a5 [Pr(di = 1]z, y) f(y | zi; 8)dy’

v grol FolA 9lg wWel B A=st £412 BEol
B Pr(; = 1| zy)s AW WS 28k W WS yol iiA gho] Folze el B3 Ame £7
ggolth. 29H WY BE Ar} £A5E FEo] W WS yol oFeA %3 BE FUsiThu
Pr(di = 1| @i,ys) = Pr(6; = 1| @i)o] 5o} AA7) wjio] A8 8o RE Tejstx) ghriet
£ gol thal eHlE 242 T 4 Ak Zeht B3 A=) yol He) e B £AHE 49E
Pr(di = 1| @i,yi) # Pr(d; = 1| 2.)o] B2 ol tha 20ME 342 317] AshAE BSAE niek
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2.3. WY RADISE H2Y

Liang¥} Qin (2000)-2 A& 25 Pr(d; = 1| x4, y:)= AHESHA] YTiets pE FAs= s 23
AR E ASHS Algetdth. Ada A fFAVRSE St o3t 2o

_ flyi | 25 8) f(yw | zx; B)
Le®) = 11 50T o T2 B) + (o T B F e [0 B (2:3)

o) Ho] BRst BAE BE BAR o] FH

i<k

1
Le(B) = g 14+ R(yi, 4 Yk, Tk)
o] Ha1, 9714
o :f(yilxk)( ED)
R 2 = 5 T e o)
o2 FojZt}. Liang¥} Qin (2000)L R(yi, i Yk, xx)= LW} e z=nlglal asfsidon, Lp(8)E
st ke 2Ae 25 4wt exnld o ZAEES oloklsklrk. Liang# Qin (2000)2
Pr(6; = 1 | wi,ys) = Pr(di = 1 | yi)ol¥, Ly(B)E Aol FAFS dAES Zethe A
By} =3
flylz;8) = exp{e(xTﬂ)a(;)b( =’ 6) +c(y, d)}s (2.4)
¢ B9, & Nelder?} Wedderburn (1972)¢] Uk} AF BP9 ApFo] 7H4H 39,

a(¢)

o7 AgHrt. A (2.4)04 0(zT )= AAR S (natural parameter) S 9Ju]sl | a(¢)= AE
(dispersion parameter)ol] T3t 5 oJulsitt. o] E50] AT EolA 6&%@@

o= 0(zTB) = 278, a(¢) = o?°] At} Liangd} Qin (2000)9] WEH o] #hd

tlolEe] YR FRTEE ALY ol FAte] ZIISIEE AR ARGl ZE
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2.4.

234014 Liangh Qin (2000)2 5 78] ZFE2 ol Fol7 48 fA7F5E0]7] whzel, o] ol
©ol Be ARE B8 e 202 A s 2USH U A9 2USE BHA AT
A AEA Zesiiaz sty 53] o] & AlE# o)A AFelA o] uhyle] A FAs oA
Qoj7l 2o B Uuh} gaAD + GEAE LoAu A Bk WA, A A 2FEE S
FAKEE H2US 0o 2o] B 4 Atk
Lea(8) = [] fyilai; B) f(yslzs; B) f (ywlew; B) . (26)
icien | Filzs; B) f(yjlzs; B) f(ylzn; B) + f(yilzs; B) f (yjlors; B) f (yr|xs; B)
+f(ilws; B) f (yjlwi; B) f (yrlzrs B) + f(yilzss B) f (yslzw; B) f(ywlzi; B)
+f(ilzw; B) f(yslzis B) f (yklzs; B) + f(yilzw; B)f (yilzs; B) f (ye|zi; B)
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Aol Bt AR J2WHLE f(yi | 2 8)f(y5 | 255 8)f(yr | zx; )5 BE A 2424 WHE 4
£ olefet 2ol Aol B 4 U}
Lp2(B) = H !
1<j<k

1+ R(y;, @5y, k) + R(yi, T35y, T5) + R(yi,wi;yk,wk)} 7

+W1(yi7$i;yj:1'j§yk737k) + WQ(yhxﬁ?Jj:irj;yk:l’k)

O:]7]/ﬂ R(yj7$j§yk7$k)7 R(ylaxlvijmj
Yi> T3 Yk ) T W2(ys, T3 Y5, T35 Yk, T

I R(yi, i yr, o)< A (2.5)9 FYE w2, Wi(ys, z;
2 ol e} go] AR Th

-] +yJ(‘T£_I])+yk( i _mg)]ﬂj|

)
)

(z]
1(yi, x5 Y5, 45 Y, - ! y
W(yi, @35 Y5, T53 Y, Th) exp|: a(¢)
T T T
ki) oy (el —a)) v (af —ai)] B
W2(yi, w435, 255 Yk, Ti) —exp[ ]( a(qb)]) ( : k)]

i Ao 2RES AT FASE A 3]
ekl e} 2RES ARSI B 4 (2 6)91 Brole £ 24709 23] UAE 4 Jr}. 2]
o HHE PR3

S8 A SAISE BEe o e 2837 wlEo] 24 ZolE 4+ 9L A0E 7]

WE 4 o 2R A A Aol s S ¢ 5 Ak B ERelAL Rl

sl AL S A9 99 B8 fARSE AU AT A0 5 el 2UEL A8
(

Bl
£ 98 fAESE A2, A A 2RSS ASE(=3) FFE 4F FAFSE
AW, A 2FES AHEFHE( = 4) 398 A AESE Aol dF

3.1. HIE} 2

Hold v &t 0,5 (AR AFoA e X8 T} (treatment effect) 2} TF 2 X}(standard error) 2} S}A}.
FHE nN £EEC o e 242 b 14 53 23S 7P

v =b+¢€ (i=174..7n), (3.1)

oluf b= X8 EI}ol et HA| B+t (global mean)S Jw]stH, €= N(0,
A ol 4R oz AgETh e vE B4l AMgEE £H9 5
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oltt. wgt A olA X8 FFol tht A B+ bE FHshe hEAQ PO v 2
& o] Alke ol gt} (Cochran, 1954).

e 3

rlo

ol W, wite i‘ﬂWH Ao et 7EAE Qu|sitt. o] TMeAE FoloR "‘ix 3= 740] 7?*‘ 01’2} =N
0] sl @2 AFEC] S ot I FAE AFEY ALsl

W0l o Bt 715 3 (inverse variance-weighted average) 0] EH}E Hog /\]'B—QT/]- (Cochran
1950). TEER B ERolAE BAel A(1/0})E AEAE ARTHE o B4 1 BES AT
Aot

3.2. A48 FADISEE 08¢ HEl 24

HEF B4 A BT A8 HEF2 240 ARSshe AAm7 Fo8 AR AHE BHole &R AT Y
o, o A3 A= 7] wf o FAsIT) o2 Q18] Hedges (1992)8} Dear®} Begg (1992)2 AARSA
ZF(yi/oi) ol st 715 E4E o8t B S AASIE St ThA] "l A, 2z = yi/os Bl
oA A8 ZE52 Pr(d = 1z)olgtal & 4 7] ool A8 AgS 133 4 (3.1)9 & 49 &
T e 2o Fel 2 4+

2,
o

d

Pr(d; = 1| 2:)f(zi;b)

Jeloi=1) = Pr(s; = 1)
_ PI‘((SZ' =1 ‘ Zz) 1 (ZZ — b/Ui)2
Y T xp{ — } (3.2)
el A (3.2)0M z; = 1/04, B = bE TEFF] 2.3F A AW A AP E F2Hel 4 A
71e A% Pr(6i = 1| 2:)/Pr(6; = 1) A2 Asfso] A7) wigoll A8 & 2ye A3A] ¢

ke bE 2 5 U0k bE FHEY] AT L3 02w
P (zi, i; . i) — exp {b(z — zi) (o5 — Uk)] (3.3)
g; O

3} o] 3eld 4 ek

3.3. &5l AE RADFSEE 018t HIEL 24

WEh BAo] A $AVRSE A0S B3 A4F SAISE A2EH AT SAVSE 420 A
S13S W 4] (3.2)00 et Lpa(b)S] 42 thad} 2ol Aejdrt.
1
Lra0) = ] 1 1 11 1 Ny G
i<j<k 1+ R <Zj, — 2k, 7) + R (Zi, — %5, 7) +R (Z»;, — 2k, 7)
g Ok g; g g; Ok
1 1 1 1 1 1
+W1 (Zzy 3%, 3 %k *) + W2 (Zi> 3 Zjy 3 %k *)
o; oj Ok lop o ok

A7V R(zj,1/04; 2,1/ 0%), R(zi,1/04; 25,1/ 05), L8 I R(zi,1/04; 26, 1/0k) & A (3.3)9] B E W
2w, Wi(zi,1/0i; 25, 1/0j; 20, 1/ o) B W2(2i,1/ 035 25, 1/ 05 20, 1/ o) & W1, W2 Z 2]l wle} v e}
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Table 4.1. Selection probability model

e 4Y 3 29

Ag g e AR AE SE 23 EERPEEPFEETEY
1 o exp (0.5|z]) /{1 + exp (0.5|z])} exp (0.5|z|) /{1 + exp (0.5|z]) }
2 o exp (2[2]) /{1 + exp (2/2])} exp (2[2]) /{1 + exp (2/2])}

3 o exp (0.5z) /{1 + exp (0.52)} exp (0.5z) /{1 + exp (0.5z) }
4 (e} exp (2z) /{1 + exp (22)} exp (2z) /{1 + exp (22)}

5 X exp (2z) /{1 + exp (22)} exp (0.52) /{1 + exp (0.52)}
6 X exp (0.5z) /{1 + exp (0.5z)} exp (2z) /{1 4+ exp (22)}

7 X exp (22 + 22) /{1 + exp (22 + 22)} exp (2z) /{1 + exp (22)}

8 X exp (—0.5|z]) exp (—1.5|z])

B Ao Tht o] A

1 1
w1 (Zi, —3 %5, /3
g; g

wi(0i—0y) | 205 —0n) | z(on — o) H |

005 00k Or0;

{
{Zi(o'i — 0%) + zj(05 — 0i) T 2k (0% = 05) }] )
o7 %

1 1
w2 (Zi7 —3%jy 3%k

g; gj Ok Oi0k 0504 Ok0j

A% FAFSE AT A% 598 A0 Aoslold & gom ¥ wpel naldPeliE 4F
FAFSES A FAFSE A2US ZF Testel B8 fARS RS A T Aoltt

shelsho] gl 5 WAl | = 2] 73%91 g
| = 49 B FHE FAVISE @eaﬁg s el e o) FEE shoral] S elct

z = AN, 98t 7}%—%&‘:“, 71% 7 A4, /\M—E@. 011*1 <
o7 be] FAX9 AYEE wlwettt. WA #Y B U(1,3)225E 1,000719] #4Ho?)S 44
L, AE FF(y) & AFEE N(1,07)04 A4g3tsich. 22|31 Table 4.10]49] A9 2 23|

upet W 2Fo] WMAE Akl nlo BES AYsty bE FATC o9k 2 S 100 W3t
= 2 APE AU Table 4.10149] 2= 322014 AF3 y/oE u]dic)

Ak 2ol 2 A3ol A4

ol w 7F—C pet fﬂaﬂ
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Figure 4.1. Boxplots of b from the first simulation result: the true selection probability model and the assumed
selection probability model are same as exp (2|z]) /{1 + exp (2|z|)}.
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Figure 4.2. Boxplots of b from the first simulation result: the true selection probability model is exp (—0.5|z|)
and the assumed selection probability model is exp (—1.5|z]).
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Figure 4.3. Boxplots of b from the second simulation result (comparison of different 1): the true selection
probability model and the assumed selection probability model are same as exp (2|z]) /{1 + exp (2|z])}.
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Figure 4.4. Boxplots of b from the second simulation result (comparison of different l): the true selection
probability model is exp (—0.5|z|) and the assumed selection probability model is exp (—1.5|z|).
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A FAVFSE SRS A= A2 AZ A HAY B3E 71HEH] ofE 9] Holy, A &
2y B2E dubEQl A3fA BH] 47 FEI] AL AdHo=z ’”%ﬂ_ FAFEE HEHE
ARE Sl Aol 22 AMdo] & £ Q1S Zleg Bolrh, I3y TR 7 HHI) A gL 4T ES
A5 A3dAE A FAPVFSE JEHY A2 me AL JJ#EMOF 3t , AFEEA
9] Babs ZAaA]F)7] Y5 HEe A Adeles 212 doZ AR HJAE XA e ZES IS
T e 2 AFFA 2 AoE YAET
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