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Abstract

A variety of test statistics can be applied to analysis of affected
sib-pairs (ASP) data. However, if the data contain ASP with incomplete
information, these statistics might perform in power worse than expected.
According to the recent studies, it has been shown that weighting by IBD
information could increase the statistical power. Thus, in this study we
use the de Finetti method, which extracts the complete IBD information
proposed by Franke and Ziegler (2005), and the entropy method, which
extracts the uncertain IBD information by Chang (2006), to establish a
new weighting scheme to gain extra power. Based on the new weighting schenme,
we constructed two informatign—based'Weighted mean test statistics. We
performed simulation studies foy eypluéting type 1 error rates and
statistical powers of the.two weiéﬁi@ﬁimean test approaches. Simulation

1l A

results showed that the two weigﬂtiﬂé apﬁroachés do increase statistical

powers in various genetic models:

Keywords : IBD information, uncertain information, entropy, weighting

scheme
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2.3.1 de Finetti = & 4c {2
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# 2.1 de Finetti = & 4cf3n & #F1@

, RS EERS £ e

IBD A& 713 & Al 2 f2 fi fo  Finetti
d(f)

(BB, BB:: BB, BB) 1 0 0 0.76376

(BB: BB:: BB, BB) 0 0 1 0.76376

TERL (BB:, BB:: BB, BB) 1 0 0 0.76376
(BB, BB:: BB, BB) 0 1 0 0.5

(BB, BB.: BB, BB) 0 1 0 0.5

(BB, BB.: BB, BB) 1/2 1/2 0 0.28868

(BB, BB:: BB, BB 0 1/2 1/2 0.28868

(BB, BB:: BB, BB 1/2 1/2 0  0.28868

A FEE (B:B:, BB/;" BB#BB) 1/2 1/2 0  0.28868

(BB BBet BBy BB)- 0 1/2 1/2 0.28868

(BB, BB BBy BEJ1/2 1/2 0  0.28868

(BB, BiB: ,,_,.B{Bz,: BB . 1/2 0 1/2 0.5

(BB, qul ; _;BIBI,, BB ) 1/4 1/2 1/4 0
(BB BB ; BB, BB 1/4 1/2 1/4 0
(BB, 'B:Bis BB, BB 1/4 1/2 1/4 0
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4
)
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Fr M (REFRLEE> PRI LELE >R 2 AN LEL )V UAR S
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IBD £ 7 § MALAERAE T AR Entropy Chang
B F4) e & f2 £ fo H e(d)

(BiB:;, BiB:; BiBi, BBi) 1 0 0 0 0.45154

(BB, BiB:; BiBi, B:B:) 0 0 1 0 0.45154

£ 52 BN (BiBz, BiB:; B:Be, B:B:) 1 0 0 0 0.45154
(BB, BiB:; BiBi, BiB:) 0 1 0 0 0.45154

(BiB:, BiB:; B:B:, BiB:) 0 1 0 0 0.45154

(BB, BiB:; BB, BB) 1/2 1/2 0 030103 0.15051

(BB, BB:; BBy, BB) 0 1/2 1/2 030103 0.15051
(BB, BB:; BB, BB 1/2 1/2 0 030103 0.15051
FFAERGVL (BB, BB:s BBy BB) 1/2 1/2 0 030103 015051
(B:B., Bi:: BB BBY%0 1/2 1/2 030103 0.15051
(BB, BBl BB, BB 1/2 1/2 0 030103 0.15051
(BiB., BB { BB,(BB) 172 0 1/2 030103 0.15051

-
(BB, Bibi|BB, BBOAI/4 1/2 1/4 045154 O
z2@n L (BB, BBui BB, BB 474 1/2 1/4 045154 0
(BB, BB BB, BB 1/4 1/2 1/4 045154 0
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LEE>R AR LEL) L 7 - BEEaEE > ® 2L 1 Franke
and Ziegler(2005) afg 20 4 22 2 FE T L ehE it & B & o7 48

¥ o v ¥ Franke and Ziegler(2005)#7{¥ pleni %40k >

s

™~
i

ERLE s CHBEERS 00§35 F 0 AHAITL o Lt

TEY FARER N OT ETALEH G Ao i Wy o B g 2 2



2% PR

ARHUT T L ESRBRELRR L A S R L

[ANSN

7=

(Tt o R L s HimA 0k p Y Franke and Ziegler(2005)
2 56(2006) e 0 2 T o gy it L et SN EER D S AT R R e

51 )

N ’EE-’{

B 7

L ¢ 7 f2 TS0 L - Franke and Ziegler(2005)#-% 5 F 2

HER? IBDAF#ED eI o %% - BAETS &7 L% w5t

BEdE kdy i IBD #cp g it Lo B RE L f - BAERE

% deFinetti = & 4cf82 o ¥356(2006)#7* &3 ;2 @ % > Franke and

Ziegler(2005) ¥ 44 - F& r};éi’*. Mpdi | i it o 38 (2006) %7 * th

2 Franke and Zlgglef(ZOOB)#@ ol v FE R R
R

L L i e R LTI R R A e

ALe IBD e T 2 rE izt i o

Franke and Ziegler(2005)#7# d1en7 % » » %{E*%ﬁ

R BREALE G AIRTOR & R0 R ABER T % BD

AP ML EY G - R RESHESS R A EL o

2

thod AR B B BE - B R [BD A FlHcp sk s B g

29



=

&

Em‘

PR

E:)
o
ETIES
E-)
[
2
3;
R
da
2+
=
5
A
=
“k
E“}

—b

A

N

LB AL

=)

HenBk AP o 8 2 H Hy b

/

R i
BRINRendm 5 0T ALEF e fEhdpth A LE S
05t  RIgHFLNF A2 Henplediis o 2 E@iz g rcdl
AT R Il o FHR A R F G R F e o
5E(2006) 5716 * ch ;2o B % 20 L% P A o H 9 41984 & Hodge
ﬁ% ¢ =351 » gelective information( ¥ entropy)= & kA2 % 4
o e e g & o 7 B T L R R g F 8RR B o e fe 3 e [BD
£ §1* entropy HpPEA T EE T[%.”Ii\*é‘ep\ AB & G F o I 22 4
Té‘f%méﬁn_ WA o Fp s F IBD g,i 1IE47PIF££3;E% » Hodge(1984) =
RREDE B UREE A rawE(ZOOGI)Imj ;‘zil.'_’ £ LRSS E NS )
entropy 1% i 3 %ﬁ'ﬁ”lﬂdﬁ'?ﬁi{'ﬁ 25 Ji L ﬁodge B OPEAOT g e o
5:(2006) 7 * chF R 24y Hodge(1984)% F » %= B Fler
Bo— Ao FR Ly b R LR PTG AARM o
oI R LF P RS A ER R R RHTREEEY P R

WL o i entropy shE B0 3R (2000) 087 B % T R e

3
N
)
¥
B:10%
2=
Em
)
bt
b=
g}\
Jog
E
g
T
N
e
¥
B:0%
=
Em
gt
3
AN
et
A_
P
m
3
%

30



Ehta REALNTERBEELE B IBDR L SRE > &7

FEFRGUL s b FI B2 AL RS 00 @ 3 FE TG L SR
WD FLRE e
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Foam LA E RS F R L o E s B LB
B BB ARSI BRAIGULRIE SR S Y X R
AR R G LSRRGS B R R R AR R
WHMER o 2 K enE B4Rt AR ko B R 2L B e dp b
BTN R EHRTE I RTAL S FRA LML 58
Eav o #-de Finetti #c ¥ entropy *r 4 74T

# 3.1 de Finetti 4ci8% entropy *: & %

de Finetti Entropy

B AMRL AR UEREENYLE .
(BiBe; Babe - Bib, BiB) 0.76376
(BB BB.; BB, BED . 076376 0
L ER L (BB, BEEBR| BB 0.76376 0
BBy B: BB BB 0.5 0
(BB, BBuidBBh BB 0.5 0
(BB, “Bib: ;" BBy BIB) 0.28868  0.30103
(BB, BiB:: BB, BiB) 0.28868  0.30103
(BB, BiB:: Bib: BiB) 0.28868  0.30103
3R & (BB:, BiB:: B BiB) 0.28868  0.30103
(BB:, BiB:: Bib: BiB) 0.28868  0.30103
(B:, BiB:: Bib: BiB) 0.28868  0.30103
(BB:, BiB:: Bib: BiB) 0.5  0.30103
(BB, BiBi: BB, BiB) 0 0.45154
) (BB, BB:: Bib: BiB) 0 0.45154
(B:, BB:: Bib:, BiBo) 0 0.45154
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H 48 0.76376 0.46273 0.31222
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Ziegler(2005)# * de Finetti = ¢ e fgpFr2 Fan o L8 5 0
DAY LS e U AT i ehdos e R R A et th o d 3055 (2006)
17 ;2 i Franke and Ziegler(2005)2 feete*# — & [BD 3 4 ¥

FoBRLEG L & @ T LR T I R

H\

ALK EHEARE LR NR - R FER AR T )
[BDAFRLELEEHERLE o

%32 MFETRALFAHNEHALE

EEALE
[BD £ F]zu 4, MR R Al .Pi AT e 8 W,
(B:Bs,- BiB: 7 BBy, BiBi) 0. 76376
(BB BB i Bibi, BB 0. 76376
%R (BiB, BIB;; Bsz, BeB:) 0. 76376
(BB, 11132, BiB, BiB:) 0. 76376
(BB BiBasihBBr - BB 0. 76376
(BiBiBiB: i BiBis’ BiB)) 0. 46273
(BB, BiB:: BB, BiB:) 0. 46273
(BB, BB:; BB BiB:) 0. 46273
PR (B:B:, BiB:: B:B:, B:B:) 0.46273
(BB:, BiB:: BB BiB:) 0. 46273
(B:B:, BiB:: BiB: BiB:) 0. 46273
(BiB:, BB:; BiB: BiB:) 0. 46273
(BB, BiBi: BiBi, BiB) 0.31222
/AL (BBi, BB:: BB BiB:) 0. 31222
(B:B:, B:B:: B:B: B:B:) 0. 31222
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ML R o FP o AN A FEIIL L ABNE HE A F o
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i 0 fexzrm i i 0.45104 Fp Bz >2aa dou i §
0.45154 i & Henfh > B~ it deFinetti 2 /e Lt A€ 5 0
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de Finetti 0.76376 05 T || ) 0.28868 0
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I i . | |
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(BB, BB.: BB, BB 1.2153
(BB BB:: BB, BB 1.2153
2L (BB, BB:: BB BB 1.2153
(BB, BB.: BB, BB 0. 95154
(BB:, BB:: BB, BB 0. 95154
(BB, BB.: BB, BB 0. 74022
(BB, BB.: BB, BB 0. 74022
(BB, BB:: BB, BB 0. 74022
RERGL (BB, BB:: BB, BB 0. 74022
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(BB, (BBL: (BB BB 0. 95154
(BB, BB BiB, BIB) 0. 45154
F T BB\ BB BB, JBB) 0. 45154
(B:B:,” B:B.: B:B., BiB.) 0. 45154
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