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1. A

A DY (bioassay) Al st 2L HAF FBL GAoOE FBolY EHEHA Wgg
E2A3), FZ Aggaez 2= H gL FEL Y AV BRE 28 W £ES I
A Ak 3o ZAAM U BRES e ZAdM YL BREI vnaA w3 £4
olvt AAE ZAEL, o2 Astd HHAHANA FAS ¥HE-S vtebdct o) uf = A (pregnant
female)E& HW(dam)olztzm W, & ojujolX UL KREES Tdo EBEFitter)2} 33, B
F718 JelE v8k w2 REFEAUitter effect)E vt AEFAAE ol 99
ol o727 Qe 3] Ao 2olE FEL ohF g o], FAHA 2409
alo), Ztzte} ou)zt AlEhd BAH ) xpolet ol o5& E 4 Uk FEFEAE FAIE
3 Ztzhe] BRE Y wbgo] E)lolgtm HFEslY HAAHE A HYE A d2 s8It
AEAAAE R (Haseman and Kupper, 1979).

Ryan(1992)& RBEFEMN7F &9 <ad 1>3 2L (EEEE 131S Rolx, dhig A
A jR7E e s E el @ F Adold Aol st 7| He] A Wolof doiE A
oA ZAdo] ol BiR(resorption), ARte]l ¥ BaR(fatal dead fetus), Z1¥ol ® MR
(malformed fetus), @AAHE]e] B4R (normal fetus)o]l $1A1A B Al(hierarchical relationship) &
FAEQ 3, ol F FXE 5 Fu FARYE AAs o oty FAG

1) (120-749) A€ E5YA] MAET A&F 13497, QAR 8T A%,
2) (110-450) ML EWA] F27 9dF 66-21 Hlqg, 74718 npAgAGFA T L,
3) (704-701) T2 YA AT AFF 10004A, AFottz FAsa)
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148 A<, 235, WA g

= A (dam or pregnant female)
B —
e —
B - . L B " (implant)
T Al Y R (resorption)
1 Ahdel d BR (fatal dead fetus)
oA élg}} i (viable fetus)
L // \\\
718 Aele] R el BBR
(malformed fetus) (normal fetus)

<Z¥ 1> Ryan(1993)°] AA% AEFESY +=

2. X A AY AYIA B

HAAZTELE NMAEr] 9§ i shve FAEE Yelde BE4E IEEE BARYS
MEeta, Z4ge] HAWLEFARS 7} F, 230 AAFBAFE 3= Ao|tHliang
and McCullagh, 1993). AAAANA AAHE A8 HHoFT 2AF Ro|= BXE o|FRFE
o FolFi-Folty T HAEI} AT W, PRI Y ZolFHEELE MEdg EAS FA
HA MEAAM AFT AANE FEAY AR TAE of7]jc) oludE PEE 7SR
WS HEFA 9ig o8t HAFPAA AL ABEE BN AL 1R wol)

2719 HeE ¢ 2adAMe e ZE HdES A&, dE8Hs XU AP 5o}
AFEECl 212 n, p OlFEEE WE 4l X~ Bn, pE, HFo| A9 Fol$EEE ulE
9 X~ Poisson(ADZ, AHHE7F v FlojAFEEE WE o X~ W2 FAFT £33 X
7t e - 2L FEAFYTE M2 W X~ NB(N, (1-p/pE RH7]%ch

P(X=x>=(Nj\;fI1) N1 —p)*, x=0,1,2,... @-1)

V=02 FJRg o) U9 2ARE} FE BE2d (Uly) ~ F2 7%



7H3 A& (count data)Q] THabE G ks 2 149
2.1. ZolgRold #E 2y

RAEFE S BWRT AR e ot Ees YEA olFEEE F EAY [EF
o 3 = B“E’,—r«l Hl%a #BEXZ et gy olgrEe EAY HlEFFd 52
E“EE-’F«] @#**(assocmtlon)a A nedive HolA EolbwE e wEEY. Ao wEbA

t REFY 9 £ KR v 49 49 A3BAZ de Aoz U8 H H(Haseman
and Kupper, 1979).

F5H LEHE o|FEEY EFRIEL EH 7} Zi#X} & (binary data)d wlo|t}. &
XS BRE 022, £ KREE 12 EAC X;e i(=12,.., AR Ele

FG=1.2,..n)WA Bokel AAE GERE Wawe] GEdsoln, X— ¥ X,E idd 2
ANA F& Hote) +8 tehiE SEusoln.
2.1.1. WEto] & & ¥ (Beta-Binomial Distribution)

Williams(1975)%= 3 ZA A ¥&& Hojes HEFY & odFEXE van wA9 4
Bt & TEL WEREE o Addn ARSI oo 2A3Y Xo] FHEX
(marginal distribution)Z2A] th& 2(2-2)9} 22 W|elo]E ¥ (beta-binomial distribution)& &
Eatact.

X, =2x = (’;i)B(a ,ni+B~x)/ Ble,B) (2-2)

1
o, Bla, b = fo N 1-0) " du,  a>0, b>0o]th

2 @, B2 3R 984 e o] Z4uske @it
p = ela+p), = (¢+H™"

HEE 25 p, ¢ ZolFH|E E43HEd 9,1°1 a, RO} 9uigle 24 B, Wds
X pE HElEEY Ziggte]l 99, ¢= 2zt AW AEF Hol(inter-litter variation)& }E}

Wiz, MEHEE 9] #2311 ~ D¢l + 7' FAARRA A X R4 (scale parameter) & 274

E 98e o e 4@2-2)8 258 A9 X~ BB(ni, p, HE R7IBVIR 39 o] o X,
o Adigs 24 A4 np, a,0(1—p)(n¢+1)/(1+¢)el™ 4—02 & X~ B(n;, p)7} B
£ ¢ 5 Ao

o} wEelo|g - x ] H$ FAEZT(a measure of excess dispersion)E £ = 1/(1 +te+HE
e o olFE T i AEAF(dispersion factor)7t (m¢+1)/(1+¢) = 1+ (n,—1)7* 9]
Hol RBEFR7Iitter size)el wel WET skxnk UAwksl M3 ¥ ¥ (generalized linear
models)e] A nAHY AEA+7E 7ZFH ") Liang and McCullagh(1993) SAle] A A=}t
2ol 919 F/HA AEATE MR B¥ Fo o= Fo o 3 AFEHEA vimw, £43



150 Rup, AT wrEg
St
2.1.2. A#o] Q= <] FgE ¥ (Correlated Binomial Distribution)

Kupper and Haseman(1978)2 EAMWe] KRE7F & &L 2R ZA7) &3 a5 o
2 AR, 7 2ANY BREL AddAAE NAYgE AL stm 2(2-3)F 7L Aol
gl o] 8 ¥ (correlated binomial distribution)& = etahsdch.

P(Xl.zxi) = (Z‘)px'(l—p) e j(xﬂ,---,xim y Xi = 0,1,...,n; (2-3)

AN Axg, -, x)E FEEYP] old F AW /) KBRS FEEFEAE W
A 912} (correction factor)2 33} o] el A@BAE FAE H@2-9% T FEAFH
g dg Atk

PX=x) = () a-p"" - -

Jil (20 —1)— 5. 1%
{l+m2'+[ (x; —nip)*+x;(2p—1) nz?]}

4 1l

o, 6= Cov(X;,X ;) j*=j°lth
é](Z“l)—g] 31\.‘}_'7'“% ‘_ﬂ'ég ‘Iﬂ X,“"CB(”,-,})_H)E 37]3]-01 o] T.q] Xr'gl 7];“{1._—‘1}_ -E-ﬂ»o] Z}‘
Zt n;p, np(1—p)+ndn;—1)67 I8 6 =09 9@ X;~ B(n;, p)7F 8& & ¥ Uk

Kupper and Haseman(1978)& H|elo] & E 9} Alvtol Qe o|FEXE HAAR 2AA
v waln AASo] FAE Aol e o|FRE7) HetolFEE) vlF o F L=M|FS 7T
A& RAY

2.1.3. A@o] gl welo} &+ ¥ (Beta~Correlated Binomial Distribution)

Paul(1987)& Ar#o] 3= o|3E 9l wielo|FETE Ajsly H#o] e Hgojde®
(beta—correlated binomial distribution)E Astatsict. ol Aol Sle olFvE HEEFH
(beta mixture of correlated binomial) 2.8 X 24 (three-parameter) +¥7} ®ch. X7} 4@

o] gl WIEOlFEEE wE o I e np, [ mp(l—p(né+D /(+D] +
n;(n =167 E9, =01 X,~BB(n;,p,.4), ¢$—0°"H X;,~CB#n; ».0, §=0%
¢—00°18 X~ B(n;,, p7} A}

22. 2Xob$ Wold #F 2F

ERAW £ WRSE @A 4 Tetdiire EAW ARFR7iver size)E 3128}



747 g (count data)e] HAbE AA: dubst #4151

A et o|FEEQ A MEHsE RAEFT A & KBRS vgo] HER FL
a7 09 71 A HE WAz 0o A Hol £A8 Y3 AAAl o2 o] i,
a8y, ZolgEEQ AL & BRTI 00 HojNw dEHE W ol&F A oko] gt
(Haseman and Socares, 1976).

2.2.1. &8 X (Negative Binomial Distribution)

FolgRToA FAEEAE @3] dFojd SolPEEE QH/IMEE I ZXolgdol
o] e B A Fe] AAHAT SlFETE Fol$E X9 ZvlE§(gamma mixture of
Poisson)©. 2, =7} Agtol] wel giat e wAzE 43t X~ NB(l/c,om)d W HE
& m, A m(l+cem)o2 EAhe HE o)Ags Hert H™ X~ NB(m/c, 0l W 3

o
T m, BAe m(l+o2 B4ka gFo] AFAAZN . B8 X~ NB(m* e, em™H Y
W HFL m, BN m(l+om HOE BAT HFo] ABAQD UurE BAZ "ot £o

FEIE 209 HHE Y, 99 EE AFdA c—09 W X~ Poisson(m)o] HTh

Potthoff and Whittinghill(1966)2 XEolFi ¥ o FAA A4S A FAFE vE2EE o
HHEZ & frEsden, dyrtde SoFEEY 9 1 AR F2HTEH A (ocally
most powerful test)¥d& X th Collings and Margolin(1985)& #xlo] o] olatghs
A o) FolFHIZRE fo|Pr IR o|gg HM3e F2HAHA (locally optimal test)S
zotrt. Kim and Park(1992)2 #4to] P79 dagdsd of I42ANHAE S FEsta 292
o} vkEA Y Ao}l vindte] ZFolgwolo] HMel FAldA FolaR-Ee] Rl mel &
AHAAA] Ao A F ks AL Bolx glrh o] MF(1993) WA Hio] miEAY
AurAQ Ao HAHAANL FE314A) Lee, Park and Kim(1994)2 golg¥ £9} o] H
FE el F2RITE WU/MALR . Baby fFo] @A AubEgl AL Eold
FEXZEE olgdg HMsle FAHAPRE FraAh

222 Xold EFE ¥ (Mixed Poisson Distribution)

Cox(1983)%} Chesher(1984)+= E42] ALAE ¥ (prior distribution)?} ¥%r2Q A$d = A
¥7 98 AF/MEBEE(ull distribution)| A 59 FHFE Fate AzodAL PFF
98-S HAT o]59 =W o83l Dean and Lawless(1989)= ¥ ol43|A R HH ol o] o
gg HM3lE HAZFAFSE F=83h

FolFEFREE b A(2-5)9 72 Fol4EER HE FEFHUTHL

(Y;1x;) ~ Poisson(u; (x;; ), i= 1,2, =, n (2-5)
a71A  Y,e EYWAHY wrgwgon x & px198d™ FHSHE(associated covariate
vector)e|®, Bt px1 I AAFHE ) A T, $9 H(2-59 SHHo|n FAdZ BE
gzt o HEHFE vy, by, 0B EYEE H2-6)7 22 Xolg TR doe] "t



(Y;|x;, vi) ~ Poisson(vy; p; (x;; B) (2-6)
o, yv;& HIF FAE A S oA @3 E(y) =1, Var(y) = o7} A Beo

=0 o FolFEE7t HH )00l U3 FolF EFEEI H

K
N
&
et
4
4
0
~

Dean(1992)2 # Al o o}zl o3 e} Xolf R X E TSI XA ojge A
Agte PABARFE KA. Enoi= ol EXe] EREXel FoldE o EFRIEE
sl DirEQ EFEEE 9 334 vF o

2.3. dukzl X873 (Generalized Linear Model)oll A ¢} o|g& Tt &+ 23

Ganio and Schaffer(1992)= 4Wrst M EHNAN 9 o) HYstes ¢EwHAAR 2397
& FEFHAT M2 BFHY FHAF 1V, 1,,..7,0 e 2 dts dP¥ 2PN S

R 4 (dispersion parameter)?t Aol EAHQA g9 H2-7)7 (2-8)2 VeElE 4+ 9l
E(Y) = p; = h(9); 9= xip 2-7
Var(Y,) = V(/‘i)/(ai¢i); ¢: g(71) Vi /{+Z, (2"8)

ANA x;, BE ZZE px] AYEsS S AAFolH, hE ojAv|Eo] slEd ¢HA dR
3t (monotone function)ol®, V& &alx Agh(positive function)el®, a,= 4#HA o]
o, gt olav|Eoe] 71EF YFPsold, At AHAEFOW, z,ev T gx1 Ay
3] A A g=o) ).

@2-N3 (2-8)& Agtsle Wy oR Efron(1986)0) AAIFF o] F X474 (double exponential
family)7t del AHSEHY g9 42-99 HFE FAFETT(extended quasilikelihood
function)t} th&-9] 4 (2-1009 A= 3 (psudolikelihood function)ol SA 8t AAEA =
& F=E F Sk

Iy, ¢;9) = 2(1/2D[ In(¢) —¢: s, 1] (2-9)
Ly, ¢;3) = 2(1/2D[ In(¢) —¢;R(y; 1] (2-10)
A7 Dy, u)E QRS AsAl(one-parameter exponential family)ollA ZHeld Hx)

(deviance)°)™, R(y; u;) = (yi—ud*/l V(ud/alolch.
3 HANEHAE A AATAF
31 o|gREEAXAMY ool #F HARAF

Tarone(1979)2 HAEX @A o] dojd i, ojFEF o] AFAS AA Y g Adol d&
o] 3 ¥ (correlated binomial distribution), #l}€}o]3#- 2 (beta~binomial distribution)& 22t of



7H4 2 & (count data)®] ¥ ZA: Aduks F3 153
M2 3 239 AAFAZES e840
311 wEe|FE L2 9] olgo) B AREAY

211004 B RAAY digrbado] wEo| R EY of HAY AHE Hig=0 o H,:¢>07}
et ¢=0 ojd JEEL YL T E BES ovan), WEl|FEL solN Z1LERSE
T F, 235 AFE FESY o HE-DI 2

(x;—n;0)? # u -2,
EIW izlnf}l2§lni(n.~—l)} - NO.D (3-1)

A~

A71M pE Z BAU EHEF & B8 po) 2AA, J=1-joly * e~

H,

S TAL2 FHF FAF] 59 EXE AT stolH HEH 2 2 (asymptotically) H2
e Uit 99 HG-DS d@rMde] welolFETY o 2} BAY KRS BQEE 5
3] FE, F2AH o2 QA F A Fasymptotically optimal test statistic)o] ¥ TH Tarone,
1979).

3.12. Aao] g oJgE ¥z ojgs] B AREAL
212914 ¥ AAY YPrtdol Awe] gl oJFEEY o AAY JHL Hu=0 O
Hi:6>0 °} €t} 6=0 o ABEL o|FLITE WEL 9u)alny, Ardo] & oL ¥ 3t
NN ZILEFFTE 7T &, AT EALS FE8W g 4(3-29 zoh
u “ -1,
= {El(xi—n,-ﬁ)z/(ptf)—;ni} {21§1n;(n,-—1)} o x(1) (3-2)
A7IN pE zt EA AT & BE po 24X, =1-poltt 99 A3-2= o

"rtdo]l Aol e oldETY o Aoz HHHAEA Zasymptotically optimal test
statistic)e] ¥ ¢}(Tarone, 1979).

32. EolFREANMY ol B AATAH
321 EolFEERS ol BY AHFAF

221904 ¥ AP AT E AASE HEL Hpe=0 Wl Hicd>00] 9ok olu, c=0
= ¢c—0Z A%

Collings and Margolin(1985)¢%] ¥ H/& we} FRE9 7|digto] BEFEYY o), )9

LEE FA3te IAEHY o, JLEHAL W2 Vo] PABAFS MA st Fok



154 Pd, 973F, HHL
(A$ 1) #EFEYH (random sample)

EY)=m , i=1 - ,n

FolFRIT2REY olgdg dF EFH HALZ dg AGB-3)7 #L FAFE o&3=
A o] B2 A (Fisher's variance test)o] At}

Sa = gll(yi— T"+)2/ 7+ "}70’ Xz(ﬂ—l) , —?4. = Z‘:lY,-/n (3-3)

Potthoff and Whittinghill(1966)2 919} 21(3-3)2) AAEAF A=4e dAL F2H%44EA
A (locally most powerful test)¥-g2 ®gtch

(A% 2) 9448 B33 3] AY el(regression through the origin)

EY) = Bm , fi= &dAFs, i=1, -, n

TolERT2RE S ojgg A4 AN Rao(19%2E AM) BAPABATE 488 @
YA A ohg AG-0E AL,

Sg = gl(yi—ﬁiﬁl)z/ﬁiﬁ ";70"7(2("“1) ., m = gﬂ

i M;

\ B (3-4)

Collings and Margolin(1985)& #2te] 9] olxtghs ey o o3 A(3-59 7Tl =
A% AAo] ZAAHAA(ocally optimal test)el® Sgol 2A% FARY 24 YdE g
(asymptotic relative efficiency) @A o £ AAFLE 2k

Ty = g(y,-—ﬂi@z/ 7, (3-5)

Kim and Park(1992)& #4ts} o] Mg aAd] & o thg 23-6)9 Kzd ZAF 3
Ao ZAHRHEHAA (ocally most powerful unbiased test)o] E® Tyoll ZAT HART
HEAoz £ AAYe Btk (Kss Sps H2H 02 F53 SAFCI BEd Spel
A HAol Tyoll 2AFH AARG £ FAF] & ¢ 5 Ao

Kp = ,Fn‘-{(yi ~ Bim)® — Yi}/Bi";l\ (3-6)

—

o] M5 (1993) EBAt3t HFo] »aAwA, & S=mtem’ 4 © & A3-1NY Lol 2A
g AAo] ZAAHAAUYSE XY Lee, Park and Kim(1995)2 o] HAo] Sz, Tpoll &AF
ARERT FI2Ho2 $5¥S BAY

2 n
7 (—Y——@i pi= B 285 (3-7

1 Bim T =1

—_—

tlo

Me

LB=

i



7Hd A (count data)e] FAHE HA: dubst B4 155

(A% 3) 4Ll Y El(one-way layout)
k
E(Yl.}.) = m;, i= 1, k, j=1,n, n= E}n

A7t QU EE Y o Gart(1964)E M9 EAHAANAN ojgste HAZAZF S4& W
et o HG-8)F 2 FAFTAZFEE ALsAh

Sc = 2 Z(YI] Yir): Yiu ‘I;G' L(n—k, Y = }Z:] Yil n: (3-8)

=1y=1

.Collings and Margolin(1985)2 #4to] B o] ojatd4d o & A(3-99 T AT
HAol ZAHARHEANAA Y Scol 2AFT AART A2HoR 4% AALE BA

i —_— — _ ki
Tc = Z Z(Yﬁ - Y,-+)2/ Yii, Y,. = IZ:l};lYij/n (3-9)

Kim and Park(1992)& &4t3} Ho] HABAY o Scoll 24 JAo SaiqH gy ol
Tcoll 2A% ARG A2 or 5% A4YS B E=3 o] E5(1993)e 24k Ha
o] rA#AY W ohSo AGB-109 Lol 2AF HA O Z2HAHFAYE BAT Lee, Park
and Kim(1995)ell &jsf o] ZAAo]l Sc, Teoll 2AF HARG Fayoz 8 HAY ¥
HA

) 5 2 2
_ 2 (YU i+)
Lc = g:“}:_.“l = (3-10)

++
322 Xols EFEER ojgd B3 HASTAH

Dean and Lawless(1989)« Xol43lARHEd o tigrid & Soldid XX 2(2-6)7 2
AurAQl Fold EFRITIZ BASIY xFolgWolE HM3le BAFE AANTLEA
Collings and Margolin(1985)2] AAZAF& dutslst ).

2220014 ¥y Eo] AF-7Hdo] EolgEelal t@riido] XoiF EFEEY wo 7Hd e
Hyr=0 W Hio>00 89 =0 & AAse FAFLS oo AG-1Do] I (Lee,
1986, Cameron and Trivedi, 1986; Dean and Lawless, 1989).

T = %gl{(y,- — ) - ) (3-11)

o = p(xs B)el, BE B AT ste H$FA o)
pi7b AR T n—ood o T WEHOR £5 AMEAZLS oL A(3-12)7 Wk



S{(v; - @) - v)

T, = = I —~ N0, 1) 3-12)
_%_ﬁ 2) 1/2 (21;1 /‘iz) 1/2 H,

w8, 7o) RN oo B TS HIHLZ TR DIFATL OF A(G-19)0)
SES
T,= B - i) Ve A B (3-13)

& 2, i=1,..,ne Z¥AA ARE 19 slolAFHBAS| T, 4,

ol

V= pI'WI-DW"Re 5 n§A (eigenvalue), H= WX(X'WX) ' X'W", X: i
W QDaTb 4 (Buil 08 nxpBE, W= diag(uy, ..., #,), #+ = 2p;°1%h Dean and
Lawless(1989)% T, T>7F 28 & 3ollA AFREA 8o 7172 =38 222 T, T,
& AN BAEE B3t AARAFT T.9 T, ¥ 248 E 74, Ag=dd
A ARg3te ol FloAFEARRY L HAAYE /MEE Boh

23

33. A=Al B ANE HPSAF

Dean(1992)& X ol$E X9 o|FEITE X3l XA (exponential family)ol] thale] z}ak
FEL B AABTAZ SE FTdn, SEAFES  Tarone(1979), Collings and
Margolin(1985), Dean and Lawless(1989), Kim and Park(1992)% o] A|A$ AAREAZS Aut
38 BAHAE B

e S¥€3 #HA v O H(3-14)9 H#EREFdd &g sk},
f(Ys 8) = exp{a(6)Y, — g(6) + (Y} (3-14)

@, 0, = 0:(x;; B), xi= px]1 FEFHEE, L = pXx1 AASFHE o}

Aol A3-14)8 AFA BB AATIAN S ¥FE F UE, dFoly =P @
T 68 YRo| =4 oS 4(3-157F "t

AY;:16;) = exp{a(6)Y; — g(6) + (V) (3-15)

o714 6= HEF E4bol AGB-16)F Zom A (3-17)0] 7HE s "ol
B(0;) = 0:(x;; B , W6 = tb(6;)>0 (3-16)
E{(6; —0)"'} = o, ; e = o0,(0) , r=3 (3-17)

=0 o AY:; ) AY: 6970 Aok webA, AFAldAM BAEALE AA st H



7H3A 8 (count data)?] F4YE HA: duksl #3157

2 Hyr=0 9 H;:r>0° @tk
of W r=0& AHSE 230 AYEAFL T T( 000 HEW AN B & ATAA

o) 6,9 HOSEFAXCNL TH(6;) = bi(a)* {(YVi—p)? — (@) g —a; YD}/ 2°1F. E3
EF39 230 HARARS F5E gL 2(3-18)9 S/} "o}
S = gT,-( 8>/ ¥V 4 NO.D (3-18)

A7IM V= V(B 805 B, BN ARE BT 809 FaH BReny &

ol

Dean(1992)2 #5-7Fdol AFAA X0l dfyrHe] AT PSS Holn XA ZRE
olgd XU, BAY St AT/l TolFREY PRI AW REE AREALLS
ARl AR ZAF] B BA ¥, FAYF ST ol4sd Uiyt B £ UL Ao
2 AR $XE A9l U ARFAFE 2R F= U, dPside JFg BAA}
olg] FxE& WYl wet AFFALFE 2AY = UL e Rolm Ytk

34. g3l MR 3 (Generalized Linear Model)o| A 8] o]gto} #3t AAEA 2

A@2-9NA weF o=0 oW Uk AYEHe| HY wAN ARFAE AU Hya=0

o] Er}. A(2-9)¢] A" FALEFF(extended quasilikelihood function)$} 41(2-10)¢] <] A}
4= &< (pseudolikelihood function)ell ZA4 % =814 L tg9 2](3-19¢ 2(3-20)9) AA
E A Zo] "t} (Ganio and Schaffer(1992)).

DLR =2[ I(p, $;9—1I( , $0:3] (3-19)
PLR =2[ Ixu, 39—l my. $0:9)] (3-20)

A7 g, = AEH(full mode) M HLFAFIH [y do= AR FolA

o HSFAFITG. I BHEY FASEEFS JAIFETGFd 2A AFPUARAZLS
thg-9] A@-21)3 4 (3-22)9} #ZobA ) (Ganio and Schaffer(1992)).

DS= (2 D) '8 Diz(Xzzh) 7T Dizl (3-21)
PS= (2 B 'S Riz(Zz2h) "'T Rzt (3-22)
AZ1M Dy = Dy, w)E AFHE stollA Agd AR W% A %(deviance statistic)o] ™
D = X Di/nol®, R; = Ry, e A7 stolA A3 s vole YA PE AL
(Pearson goodness of fit statistic)e]® R = 3 B,/no|ch.



4. 5 AT A

(binary data)

Zolgdoldl #F o|FREEY EFEEAM ANF7AE WIFEFE oAE
0oz BEAE AAAR,
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I

2 2 £ jhR(dead fetus)t 12, AIE HR(viable fetus):= =3
Ryan(1992)¢c] AA1E A= BREE ALY H AR (normal fetus)$} 34 LE}I«] fa 5
(malformed fetus)2 rolA ¥E¥HTE ARSIt #ERE de P nds) & 5 3
t}. o]7ZA$ McCullagh and Nelder(1989)2} 5% 2719 dgalgd i3t 2y & o] 83t At
¥ X 4 (dispersion parameter)& A7}sbH BA o) 7}“?—-_} Rolgt Hzte )

FAE AAL Q) HENAM AAE ARBAFEL AR Jx2H 2FABTAFECIA
o}, # 2ol Boos(1993)& Zo|FRelrl dojuvte &3 “]’%R}E(dose- response data)?] FAHE
A4S A, A28 AATY shdely digsidd JzxdM AR ARTE FEshk: 9=743
(Wald test)-& Zﬂ*lif}.:_ B AR 235 AFE o4 HAL A2 ¥xd A48 S
BAFEAo matA, doz FrAA #A3 AFE FoIH, 2FFAFE o] L&A A2
HAAAR S Qf"“\lﬁ F des AABAFE ALY 5 ddn 4P
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Overdispersion in Count Data - a Review
Kim, Byung Soo?, Oh, Kyong Joo®, and Park, Cheolyong®

Abstract

The primary objective of this paper is to review parametric models and test
statistics related to overdispersion of count data. Poisson or binomial assumption
often fails to explain overdispersion. We reviewed real examples of overdispersion
in count data that occurred in toxicological or teratological experiments. We also
reviewed several models that were suggested for implementing the extra-binomial
variation or hyper-Poisson variability, and we noted how these models were
generalized and further developed. The approaches that have been suggested for
the overdispersion fall into two broad categories. The one is to develop a
parametric model for it, and the other is to assume a particular relationship
between the variance and the mean of the response variable and to derive a score
test statistic for detecting the overdispersion. Recently, Dean(1992) derived a
general score test statistic for detecting overdispersion from the exponential family.
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