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HFaR 3

IE1E 2 RICHET R 2 Wiz R ED
HEREIC DO \WTH

B OB B E

m =

WS OO _HREREROSHEREREZ AR KBEZATLTITIBELELD. ZORELXER
BT, ST - kEHFFD 2 207 Fu—F2bY, TNOLORBARBRITOh T
fo. ZORETREMIRITNERLRVONRELHBOMOMBBMETH D, R - EFT
WL BT, o TAEBDRNEERY L ILENE LIS, REVA XHNEEAKBILELS K
EY, 20BRL LTEVRBARBE SN, ZORBEERERTA-H, BT 2 2ORELD
THOFEZRRLTWVS. 1 DR EMTRECHELLTH D (2R, 2000a), 2 2HIIHEEER
EFHBORGA M OB INZEERHBEBOIERETRETH D (RRE, 2000b). =
NoOFEEAVAZ LICLY, EHREOMBAL SN, REY A ABFEARELY bLITDH
WA RBEWSHBEEBEE TR ERNTEL. Zhb 2 SDOREER, P2 b0 T
2, FRSICAWDZEMNTED. ZORITR, EROLOL S RFEEXAVCTLEHVRHEAL
BHRVBETYH, 2 DOFELELFRICHAVNIEDROZRENITAD Z L #HEFIEEST
EIET 3.

¥ — 7 — F: goodness of fit test, equality of binomial proportions.
BHEFIAMERIRES : 16-10

1 #h

I TIHEHOBBRE, #x X Weerahandi(1995), PRI TRHIAMNHR EN TV A HFERET
X724, FEKEZEE L-REMELZNANZS. #IT BllSh-FEKBEERELEAT
TEL, HBEEMRICPEREL V) LIRRTVD NS, NI ZOERPERLRBED
BEL HBEAIN, TNTHHEELARDOLED LI ICATORMZMBICT S 2TNIE
RORWBETIIABEKELZEETI20O0RRETHS.

ZITHRYED, W00 2 HGMOEHRRERELITIRICIE, ERELVIEILLAE
PHEICHDONR—BRETHo1-. TOERBRIZ 225V, 1 2IHBAFNORE 512
EREADOMBETH -7, FIEIEIMHSDI L Ea— Y REORRICL VMBI SOHD. £
fo, BERXERELSREDOL—AEZETFTLTWAI-0IC, #IZE 2, EEESREDOL—IL
1) ZOWRIXFMR 13 FEMEKEFRERMFRICL > TIT 2 LHARNO—HTH 5.
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EHoTVAIBITELRETHY EYREHE LTSV E.

T 2 DOB/RXT, P2 BREZEMAL-ERREEOBBLEZRELTEZ. Zh
LIMREZN— NV EBBIZTY OORUNE LT 31200 FETHSD. R (2000a) Trrdkik
FHREIC BT BREREE BT 272010, 2 KA BEZERL, ThEzRAV=FEFREDOH
AERRBLE. i, 2R (2000b) T, EREFRETORINNRT A —FKFLEHT 12D
2, ROBEAEREHHBORMMHIMI MR INIEELFBEELREL, BEERMELA
W ERETREDCHIAZBE L. Zhb 2 DOERREDHELEX, HEHbe2 b DTk
2L, FBCRIATEAZENHBALE. 0 Lid, ThE THREM - EREREDRSTH
DFREE ENTER, HEEBMEERBANRTA—F~DEFELVD 2 >OMBELZFAMRICERTES
LWHZEE. ZOBRIXDBEMIE, ERNAIEDRTE R 2 2ORBELEERRICE 78K
EHFROBVVRHAEFIET DL THB.

2 HTIREOERAOLTEALIT). BIHTIL, ChETCREL TS ERREORE
{LEIZOWTOBAZRITV, TOLETHERD 2 2DOMELDOFEEZRBRCAVWIHI-RBRES
KRERETS. F4HTIE, FIHMTHLBALIERESFRNOIA X - il Hh%E, #EROKE
SfEATRTE & Ll L £ OMERE & SERICEME T 5.

2 ETILEUEXROBRER

IORXEELT, 1Y, Y FMIARBERKE L, & Y WA Bln,,m) KHD b
DETB. Eloy=(n, 0 BY =%, Y) ORBEERDTHOLTS. #B~7 b
MY DEICR—N FETRTZEILTD. 0L ESHBERER,

{ Ho:ﬂl=7r2="'=7l’k=ﬂ’°

H, :m # m;, for some i # j

LFERED. ZOREER, FEHTRRBHICK VELERRAVWTIC, ERSMFEZAVTR
ET5.

REGERELRET DL &, HADNTA—F o, ICHHIHFE S =T Y BEET DD,
ZOMEBROBANE s =3, |y TREMGITRERHBIMEAVDD, REMFTR2VRIER
HESFEZRAVCIOORBRENH S, HREENER THIHIIFHTRELTLE IV
A, BEROBAIIIBESREORMBE L H Y — BB TIRA MRV, o EREDOKEL L, T(Y) %
HEHEE LT, &6 EFHMAREOFIFEAMBICRAL L 5. s, FELWEHAR, FHAX
Mehta and Hilton (1993) 5\ 342 R (2000b) # BB I hiz\ .

ETREMRETIE, BRISh+AHEHBE =) v 2FATILTOBMINLRD
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#HE T, (REABBES LIRS,

k
F,={y|l0<y<n,, Zya=8},

i=1

BEZ, RMHBRES T, Lo HE b LICHHIREMRT D, ZOREFDHIL, F
EBRBOT T, RENRTA—FIREFELRBVEVIFERDSD. ZOTZ L BFEFREDRA2
DR, REFBRES LORERHBOMOMBEESEE LB, REYA INEZD
NABICR RITR<ARY, TOBRL LTREDPELS 25BN HD. —FHHEEMHTR
ETIL, BFAEM LORERHBOAICL O EHREMAT D, ZODHITRMBANRT A—
Z o \WKTFET D78, BEEDONRF A—FEIBWTHREY A XNKELZELRVEIICLR
ThigR o2y, ZOZ LEBERMHTREDRTFHEDRE L o TS,

BREFRHRIL, BOEREMHEL LTRH X AVWOLNTE7- Pearson DA A B R#LE &,

PX(y) Z (yi n.‘n’)

nif(l — &)’

TTTa=Yy/ln OARERIZLIZTS. I —BRILBRFEET L (McCullagh and
Nelder, 1989) D#:#5 THIFH &5 Deviance X° Cressie and Read (1984) A3 D¥nHAH 2 1%
B HIRE L7z Power divergence Bd 5, Z Z TiXEY LiFiev. ¥R LiE, £ERE
KBWTIRZINAD 3 >OFHEIZIZLA R URZ\B V2T 5 Z & A5 Matsuo (1999) THES
hTkY, ZZCRE|ETIMBLEIBOTHRRORI BV A+ FRENRD Z L, £#E
HRRREBIZEVNTIL, Power divergence & Pearson D W A BRMAHE LIRS LRI BV %
T BDIK L, Deviance IERMBIN /T A—F 7, OFLICH LEBO TRRERKRDI BV R
DI-OHBRHBLRORNWEDTHS.

3 ERREOHEL

ZOHEITR, MEROERREEEZHE(LT dHiEE 2 oBAL, TOLETELLZRMCA
WHERESFXEZRETS.

3.1 2 RuE#BREBAV-FEMSRRE

ZOHE T, B2 (2000a) BEREL, 2 RfHBREAWIREFREICOWVWTRAT
3. 2 REHEHBEEZ BN & RoloDiX, U TAVBDOREIC L Y REFK BOLRMM
DTOBBHENR DRV ETILEVIBRTHS. T n BETHELWE EITIE, &6
HBRES L TRERHENF A DELTRY LT 2572 0M#MENEL 2y, Ko7
NERBEWZRRD L EITIRIADEL & VI K 3 OB AERENS. b7
BETEH LORIZIIREY 4 XAKEIOES RIET, BUOREABBESIND. T ED
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BRELWVWIDEVARENTRNI LY, REDHREELATIOEIFERTHD. £ZT, ¥
A DEEZEFTIERMICARRBMZMHT LD LWV O 2 KEHEHBOEZF THSB.

JBRAT T O DI ER LD, EY U TAOBERELIBRENBZ@MONORALERTH
5. ThidbTLHbERRED D LEIZRL, BAREH 2 WIIFRINIBERORE SDIRL
Vo RIBMRETH XV, ZOBRALEOMEE o L LT X0 oY 2HMRL, ¥ OEE L3
BRMICBEML T 2T 20 THD. DI LiL, 2 REFKHE (T(Y), o, =) EAVTRE
EITO Z LITHIETS.

BB, YUINEREWNIRRS LEIFREABRES L TRERHEN A OELZ RV #
{RB1H, 2 REFHBERAVIHRITIZLA LRV LICEFE IV (22, 2000a).

3.2 BEHHEZRAVFEEABE

ZOHETHE, R (2000b) AR LIEEMSKRRERWGIHERESREIC OV TRAT 5.
ZDFER, RETRIELFEFUEAREORTEZRAMKICKESOLDOTHS. BERHRIIROK
ITHREND. T(Y) 2H5BEEREMIFRLTD L&,

T'(y) =PH{ T(V) <T(W) | } s =57}

WXV EERHBRZEBRTI0THS. Zhit, HHEOE2ZTOEEAVDIOTIIRL, &4
B RBESHNOEINLRMBEEZRT HOILR>TND. 20728, HFRHFTHVDES, RF
HORBEAMBZEND. RBT(Y) X T(Y) OXNEFREZEET D0, T(Y) 2RERHE
ETHRMMRER, T(Y) ZRAVIRHARELRLEREZEX D Z LICERSMLY. ZD
728, T(Y) ZAWEEREARERR, T(Y) ZAVWEREFREL Y bEICREBANEL 25,

3.3 2 00FRBILERBIESBEARX

RO 2 DOHE TR LI EEREOHELEL TN ENBMTEVWEE, EROESRH
FREL Y bHEELIBEALIELIER I T oIz, ZORZFIY L IAERKRELLRBIC
HEOHEBL T b0, ERLAZVWHDTHS. £IT, Zhb 2 2OHEEFRFIIES
TEEEXD. DY, 2 KAHMEHENOEERHREERL, ThERAWTHEETRES
TH2EVIHDTHD. ZOREOEHRIT, 2 RAMHBZ AV ERFTREOENIRE S
&, SLICHFIITA OFHEERVEREAREOENEEZEL. ZOMKEEEIIV QRS
L&, ZOREEERICITOIRICHE, FTRcsofHdErAVIEREMARELZT, AETY
g, 2 kS BEAVEREMARE, SOICHFETRITAE, BE 2 RafKitEE AV
T=EMARERZITAEL. FENEI PEBLRLEETHERSHEIDZZ LITRBMA, =
NIIKEBESORBLEBEZX D LM TES.
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4 Y4 X -BHALE

ZOETIE, BIETRA LK 2 SORELERRICAVIREFROY A XBLUTREN %
BB L 0 R, ST XORER, BE (20002, 2000b) EFERIC k=3 L L, RHAE
BMEMRLEREND n =n, =n; DEZEDE L LT n=(15,15,15), (20,20, 20), (25,25,25), -+,
(50,50,50) Y EiF, WICEEBMEASLE SN D ny = n, # ny DEABDHE L LTn =(15,15,16),
(20, 20,21), (25,25,26), -+, (50,50,51) # B Y kiF5. 72k, T I TIRELEHMESERIND
ny # e # ng DMAALEEERY LiIF2nZ LicEBE SV, TOBAR, 0BG 2 K
THHBEEATIHENRRN-HTHS. R (2000b) TiE n = (19,20,21),n = (29,30,31),
n = (39,40,41), n = (49,50,51) #M Y k¥, BEMKHBEAVHFREFREDE S, TOH
HBLRAWEELEMRELV bREHABIZE—RHRIIH N L EEEFICIVBREL TS,

Z I THET ADiL, Pearson DA BRBEFKHEN S 2 KTHHBEHMAL, Thzd
LICELNAETEM R PXM22 V- HEEMfHRE L, Pearson DU A BR#FEZ AV
FREARETHSD. RBIORXTHE, zi=i &L Y1z OREVFNLFERHIZIAN
B kil

4.1 YA XL

TP, REKEE o =005 & LT, A XZHONTOEEIT). ROE 1~8idn, =n:=ns
DBREDOY A AP ER LTS, &7 5 7OERM PX, Bt PXMP ZAVIREF A X
BEER LTS, A KB of(r) 1X, HETIREOHTENRE R LTDHLE,

a(r) = Pr{y € R}|r.=r

LRENZHLDOTHY, MR (2000a) THRAL T, =05 ICONWTHHFRBEETHS.

aim Size Punction: na(15, 1S, 15}

o o ——== - Size Function: ns(20, 20, 20)

/_— : 0.05
: . : o S ——
: =

0.1 0.2 0.3 0.4 0.5

H 1: n=(151515). PX:FH, PXMPJHHR.

X 2: n = (20,20,20)
LA T RI#k.
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a(m

atm Sise Puncticn: ne(2%. 25, 25} Sisze Function: ne{30, 30, 30}
o. ,//__ - o. o =
o l, // o. //
1= /
M i
o. 1 o L
I/ I
0. ! . 1
T 4
/ l !
vor ] vt
i |
0.1 0.2 0.3 0.4 0.% 0.1 0.2 0.} 0.4 0.% e
& 3: n = (25,25,25) & 4: n = (30,30, 30)
otm) Size Function: na(35, 35, 35} o(m Size Punction: ne(40. 40, 40}
0. per—y— 1 e it S S o
/,Vﬁ‘————“ /,/__/_ ———]
0. 4 / o. ,‘/
0. /II%/ o. ‘,‘I
I |
conf-f] sonl
/ |
0.0t I 0.0ty
| I
0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5 "
& 5: n = (35,35,35) X 6: n = (40,40,40)
atm Size Functicn: ne(4s, 45, 45} atm Sive runctiao: ne(S0. 80. 50}
- s " ===
= Pis
/s /e
!
o. /?r, 0. :
|
It |
o. I 0. i
|
I, !
0.0t o.
' '
0.5 0.1 0.3 0.3 0.4 os

0.1 0.2 0.3 0.4

X 7: n = (45,45,45)

B 8: n = (50,50, 50)

Ihd 8 oDOEERTHLAMND L DL, PXMP DEEFEFRMITEDORLVED, KR/t
B r ~DRFENMEL 20 FRFICEBBMESER I b DI > T3, B PXMP ¥/
W= JER AR TE DY A XBAR (BEMR) 12 0.1 < 7 < 0.9 DHEBAPNI T, REKEE o = 0.05 ITH 72 Y

FEVMEZR-TWAZ LB &NV,

KIZn =n, #ns DEAIIBA). B9~ 16 b, £/, PXMP 2RV EEBMREDY
A X% BB L PX AW ERMHMIREDY A4 XK (ER) 2T B-HDD0LDOT
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»H5.

ZDRE, TN A ZIRRESRBIZHE, ni=na=ns DBEELY LEL, 14 XK
BEWZEELTL 5. £/ T4 A NG LOVHRICERT, PXMP OEMENFET
B R3BERBBEENS. ZOZLEFEVLINE, PX BEOEETHARY BUVEEE
ERHOTWDHIEILRD. TDT Lid Deviance DIERMATRAHN n IBEICKETI L L
BB EELD (R, 2000b).

atn) Sise Function: ne(15. 1S, 16) aln) Size Function: na(20, 320, 21)
Z Py
7 / /
0. / o
X 7 7
/ /
R /

0.0% Y 0.0%

0.1 ©.2 0.3 0.4 [X) 0.1 0.2 [K) X} 0.5
B 9: n = (15,15,16) & 10: n = (20,20,21)
ot Size Puncticn: ne(25, 25, 26) atm Size Punction: na(30, 30, 31)
° ’/’__ 0. /”____ me———
o. 2 0.04 .’,
7 /
(7 j
0. 1 L]
/
i iy
I ]
o. / o.
/ i
0.1 0.3 0. 0.4 os 0.1 0.2 0.3 0.4 o5
® 11: n = (25,25, 26) B 12: n = (30,30,31)
aim Size Pupcticn: De(35, 35, 36) atm) Size Functicn: ne(40, 40, 41)
o — o0 - =
8% / /
. [/ . /
. ] ,,
) ’ l
(R 0.2 6.3 0.4 o " 0.1 0.3 0.3 0.4 o
B 13: »n = (35,35,36) K 14: n = (40,40,41)
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atn)

aim Eize Functicn: ne{45, 45, 46} Size Functicn: ne(50, $0. 51)

o.
i ———

W7a
¥4
I
|

0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5

X 15: n = (45,45,46) & 16: n = (50,50,51)

4.2 BHHHE
BHICBRHAKBEZITE Y. Vo IAd A XOREIL 4.1 LEEL T3, B IRRIIR

D 156 DAL EEZXD. ZholdT_RTp <p<ps ZWLTEY, 2 REKHEE

BWT Y s =Y iy DREVIEI L OLEARICANRD LV ), ZORIOHEFEICH

BLboThB.
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(0.1,0.1,0.2),
(0.1,0.1,0.7),
(0.1,0.2,0.4),
(0.1,0.2,0.9),
(0.1,0.3,0.7),
(0.1,0.4,0.6),
(0.1,0.5,0.6),
(0.1,0.6,0.7),
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(0.4,0.5,0.9),
(0.4,0.7,0.7),
(0.4,0.9,0.9),

(0.1,0.1,0.3),
(0.1,0.1,0.8),
(0.1,0.2,0.5),
(0.1,0.3,0.3),
(0.1,0.3,0.8),
(0.1,0.4,0.7),
(0.1,0.5,0.7),
(0.1,0.6,0.8),
(0.1,0.8,0.8),
(0.2,0.2,0.5),
(0.2,0.3,0.3),
(0.2,0.3,0.8),
(0.2,0.4,0.7),
(0.2,0.5,0.7),
(0.2,0.6,0.8),
(0.2,0.8,0.8),
(0.3,0.3,0.6),
(0.3,0.4,0.5),
(0.3,0.5,0.5),
(0.3,0.6,0.6),
(0.3,0.7,0.8),
(0.4,0.4,0.5),
(0.4,0.5,0.5),
(0.4,0.6,0.6),
(0.4,0.7,0.8),
(0.5,0.5,0.6),

(0.1,0.1,0.4),
(0.1,0.1,0.9),
(0.1,0.2,0.6),
(0.1,0.3,0.4),
(0.1,0.3,0.9),
(0.1,0.4,0.8),
(0.1,0.5,0.8),
(0.1,0.6,0.9),
(0.1,0.8,0.9),
(0.2,0.2,0.6),
(0.2,0.3,0.4),
(0.2,0.3,0.9),
(0.2,0.4,0.8),
(0.2,0.5,0.8),
(0.2,0.6,0.9),
(0.2,0.8,0.9),
(0.3,0.3,0.7),
(0.3,0.4,0.6),
(0.3,0.5,0.6),
(0.3,0.6,0.7),
(0.3,0.7,0.9),
(0.4,0.4,0.6),
(0.4,0.5,0.6),
(0.4,0.6,0.7),
(0.4,0.7,0.9),
(0.5,0.5,0.7),

(0.1,0.1,0.5),
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(0.1,0.2,0.7),
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(0.1,0.4,0.4),
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(0.1,0.5,0.9),
(0.1,0.7,0.7),
(0.1,0.9,0.9),
(0.2,0.2,0.7),
(0.2,0.3,0.5),
(0.2,0.4,0.4),
(0.2,0.4,0.9),
(0.2,0.5,0.9),
(0.2,0.7,0.7),
(0.2,0.9,0.9),
(0.3,0.3,0.8),
(0.3,0.4,0.7),
(0.3,0.5,0.7),
(0.3,0.6,0.8),
(0.3,0.8,0.8),
(0.4,0.4,0.7),
(0.4,0.5,0.7),
(0.4,0.6,0.8),
(0.4,0.8,0.8),
(0.5,0.5,0.8),

(0.1,0.1,0.6),
(0.1,0.2,0.3),
(0.1,0.2,0.8),
(0.1,0.3,0.6),
(0.1,0.4,0.5),
(0.1,0.5,0.5),
(0.1,0.6,0.6),
(0.1,0.7,0.8),
(0.2,0.2,0.3),
(0.2,0.2,0.8),
(0.2,0.3,0.6),
(0.2,0.4,0.5),
(0.2,0.5,0.5),
(0.2,0.6,0.6),
(0.2,0.7,0.8),
(0.3,0.3,0.4),
(0.3,0.3,0.9),
(0.3,0.4,0.8),
(0.3,0.5,0.8),
(0.3,0.6,0.9),
(0.3,0.8,0.9),
(0.4,0.4,0.8),
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(0.5,0.6,0.6), (0.5,0.6,0.7), (0.5,0.6,0.8), (0.5,0.6,0.9), (0.5,0.7,0.7),
(0.5,0.7,0.8), (0.5,0.7,0.9), (0.5,0.8,0.8), (0.5,0.8,0.9), (0.5,0.9,0.9),
(0.6,0.6,0.7), (0.6,0.6,0.8), (0.6,0.6,0.9), (0.6,0.7,0.7), (0.6,0.7,0.8),
(0.6,0.7,0.9), (0.6,0.8,0.8), (0.6,0.8,0.9), (0.6,0.9,0.9), (0.7,0.7,0.8),
(0.7,0.7,0.9), (0.7,0.8,0.8), (0.7,0.8,0.9), (0.7,0.9,0.9), (0.8,0.8,0.9),
(0.8,0.9,0.9).

EPT ni=no=n;s DFEFEEZL D). HEEREIKROR 1T~ 24 0L 51RS. FERHDERN
D7Z 7%, PX ZRAWHEREFOBREN%E o 8, PXM?? ZBWHEREFOREE ¢
BIZE27=bDOTHY, GO Y T 71k PXM?P ORtHHNE PX OREAZEIW-bD%E E
OB RO E R DTH B,

YT A XBRELWHEITIE, PXMP SAOHRNRFEICHEDI, FIANRLOERE
ELACRTORBMMNIERICBOTRIEANB ENR-TWS. ZoEmik, ZOHRITHRY £
TFONEREUSNTHL—BLTHEBEINILOTHS.

BT ny=ny #ny DFBAICBS ). ny =n2 =ny OB ELRAROHEEZToBERMBRD
®25~32 THDH. ZOHE, PXMP BADHRIE n =ne =ns ORZLEFETIIRNDLO
D, 2FEAL2EAE LTIEREYBEWVREAZENTHS Z LBS05.

P20 Power plot: ne(15, 15, 15} Powerditts PRUD-PX : Da(15. 15, 15}
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BA) - (PX ORBRWEA) . ULTRE
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PoM2D Power plot: ns{25, 25, 25) Powerditts PDUD-PE 1 Da(38, 25, 25)
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PX2D Powarditts

Power plot: n={15, 15, 16} ° PDGO-PT : Da(15. 15. 16}
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PR2D power plot: n={d0. 40. 41) :""“"' YOGO-PZ ¢ Ba40, 40, 41}
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