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T A 2 AR DRI RUA B4, Rosner MFE S AR ST IR R B 5L 1 F AR T 1O A0
PEVPAR 1) ;. Tang 5 AW ZEAR ST IR BIAL N BT L) 22 (H R 2 24 i 1 )\ R 3 e vt
RS R AL 2% P AG B0 L ;. Tang S5 A PTR6F HE 91 22 1) IX TR0 A T R EAT T BF7; Zhuang %
NTEAA R R B S5 OB A R, 4@ 7 25 7 LU ) U (7 18 38 2 LR 1y T 345 [X M) B ik 05 46
NSRS AR R X RIS T A1 B2, 45 T REAR BEIIE A A 3. B BRI TR TE XL
Kl T PIAR ST 3k T H ] 22 B L] LU A SO PR AGL IR, T X XA B T 2 1 B EE R 55 3
PERE IR EN DA 0T, BRIk, ASCAERGLRIG T T, 2T 0 L A DT A T (4 Ay BEWE FE PR R 7
25 (T3 9) B 5 DR A 1)

§2 BImLE MR G T A

BT N1 R 3 5 S RS 93 0575 S8 7 08 A BB R P/a sh: ie
P LN(SRITIE, 1 = 0) AR 20N (SOTIE, i = 1), ELA AT 20 A AL, e 2,
XYL ST AT AR, — R R B (RRH A ), — R IR B (RR B
PR R ), SRR, SRR TTIRS 2 R

R 1 QLA BT UL AR

WIT4 (7%)

SO 3 B A 8 R A i=0 i=1
k=0 noo (Poo) no1 (po1)
k=1 n1o (P10) n11 (p11)
k=2 n20 (p20 = 1 —poo — P10) n21 (p21 =1 —po1 — p11)
&1t n4o (1.0) n41 (1.0)

FKtng (k= 0,1,2;0 = 0, 1) RRNEZFFIGIT AWM EER [T IHEIHE AN, prik
AN MR, Hnys = noi + nus + nos, poi + p1i +p2i = 1, N = ngo + nypr. BRAESCHR[L,
R AEIRIT 45 B, 3252 SR 2567 2B A AN B R R B it Rz = 1(6 = 0,155 =
L2, - ngik =1,2), %Wz = 0. &p(zije = 1) = N Hp(zije = zijs-6 = 1) = RX;,
W R — AN R TR 5 2, PR AT & [R]— AN 3 BP0 R RO 88 B AH S E BHE AR, WRR = 1,
WO 48 B 58200, 5 RA; = 1, W A o 8y B e s dipior. 310 B, A

poi = 1+ RN —2)\;, pii=2M(1—RN;), pa=RN; i=0,1. (1)
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S ST A 25 B AGL 6 )
Hy:6 <68y versus Hp:0 >, (4)
Hrdp(0 < do < 1)RFHRGEM AL RNEL TG, WS < do, WEFHRIT 2597 %055 T hriE 2
W, RIS THRtEZH).
%?Xmmﬂﬁ?ﬁ(noo,no1,n1o,7111,nQQ,“m)E"JXﬂL%{{u?ﬁ@ﬁﬂ%ﬂ?yﬂe = (57)\1,R)TE/‘J@§Q,
HIES)
In1(0) =C + ngo In[(1 — A1) + 2X2(R — 1)] — 2(noo + n1o + noo) In[1 + (6 — )N\ ]+
no1 In(1+ RAZ — 2)\;) +nyoIn[l — Ay + 86X (1 — R)] + n11 In(1 — R\ )+ (5)
(n10 + 2n20) In 6 + (n10 + n11 + 2120 + 2n21) In Ay + (n20 + n21) In R,
HrhCR 56, M\, RERIIFH, o NEXEBSH, M ERNIRSE, HO< X\ <1,0<6 < oo,
max{0, [62A2 — (A — 1)2]/6272, (2X\; — 1)/A?} < R <min{[1 + (6 — 1)\1]/6A1, 1/M (ST
PRI SR). AL FBAEMAL(R = 1) 5AEMSL(R # DR T EET R ok 47 B 15 X IE 1M,
S A R X A T 5 7.

§3 ZHMhTE K B X IR HiE

3.1 BT RBERENX

BN FIN A B H N IR KR 1 (MLE), Ao = (n1o + 2n20) /204081 = (n41 +

2n91) /2041, I AT AR B S0 Rl 1 9
[ (2n01 + n11)(n10 + 2n20)
(2n00 + nlo)(nn + 2n21) ’
I (1) HIpa; = RA2(i = 0, 1), AI13 RGBSR T
j = N20/M40 + N21 /N1 _ 4non1(nooni1 + naingo)
A2+ A2 n% 1 (n1o 4 2n20)2 + n%o(n11 + 2n91)2

AR, FTRASKAREH, = 6 < o261 T IRSEIBR B 1A AL fh 1+ (REML). 78 4R S7 iR &

T4 N5 RS HO RS ASR ST, Ny A1 R I I%AZ R g7 24

d1ni(6) _2no[M =14+ 82 M(R—=1)]  2(noo 4 n1o +n20) (8 — 1) N 2n01(RA1 — 1) N
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alnl(@) _ n0062/\§ nmA% _ n105)\1 _
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n11A\1 n2o + n21 -0
1—R)\ R
R MAESR IR Ny S SR g 2
8111[(9) _2710() + 2n91 + n1g + n11 _ 2(7100 “+ ni9 + n20>((5 — 1) n
o\ 5=6o A—1 14+ (0—1)A\
n1o +n11 + 2120 + 2121
) =0
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DAAE AT 5 A 5 SR F delta /7 V25 SRAR IS B 24 1 77 221811 {H delta s v & — BRI AR AR 1
Jrik, RS RA N WZE. 8 TR IX M 22, SR Fisher-score J5 2R iR B 2
Bty gy 2 0214 (T 1 T LB %)

Inolss — 124

Iy Inolss + 211913103 — I11125 — 135100 — 15133 1(01) #
Var() = 6
( ) 6[1 + (6 - 1)A1]2{2TL+06 + 2n+1[1 —+ (5 — 1))\1]2} é 5 (9 ) R _ ( )
dnioniiA{(1 = A1) +0M[A3(2—6) + M (6 —4) + 2]} 1\v2), -
NS
Ioglss — I3, .
R (52(111[22133 + 2119113153 — 111[223 — ]123]22 _ 1122]33) 2( 1) 7&
Var(logd) =
L+ 0= DMPRrsod + 2001+ G- DM} o gy py
Angon1 oM {(1 = A3+ oMA22—0) + (6 —4) + 2]} 20 (-)
7

ﬁ\:qjol - (67>\1aR)7 92 = (63 Al)

3.2 EfEXEEE
3.2.1 HTREAT Z T Wald4u i 2 1 B A5 X (7]
KRIHEEIET AT Z I Waldgu it &, BAATE 0N
Ty = 0-8 _ b-s ,
VVar(@)  \/zi(0)
Hofth = 1,2, h = 1RFFRBEARMY, B, = (6,\,R), h = 28 mH B M7, Ho, =

(8, ). AR r oW PR 5 B, Ty T R MK L 25 3 A T LA 35 L O 3 T AR 7 22 (1) Wald 4
THEIEEAKTR100(1 — ) % EAE X IE A

Clwy = (max(0,6 — Z1_ay/ Z1(61)), 00). (8)

3.2.2 T JFARIA N 7 Z K Wald St i & 1 BAS X [H]
HF RS T 7 Z R Waldgeih & 1 BARE N
Tywo = is _A(S _ 0 (i ;
VVar(3lHo)  \/£1(6n)
FRARE A oA PR E PR, Ty o W03 I AR HE IEZS 3 At BT DAL b o T JRAR ¥ T 75 Z I Wald Ge i1
(B A5 KFN100(1 — o) %11 BAS X TE A

Clys = (max(0,6 — Z1_o\/ Z1(01)), 00). (9)
;H\:Eph = 1727 él - (5075\17é)7 52 = (6075\1)'




Firrr S KR T AR TR S bk A9 KA 4 9t 41

3.2.3 FETREART) ZE HIR H-Wald Gt i B 1) B A5 [X (8]
BT REARTT 2 PIRTE-Wald G ih & 1 B AR 0N
logS —logé logS —logé
3= N — = — ;
\/Var(log 0) \/22 (0n)
FRAfE Aot BR 2 B, Ty s 73 AR MBS IEZS 20 AT, BT AL b o T AR AR Ty Z2 X #-Wald Gt i i
(B 5K N100(1 — ) %1 BAE X TH A

Clws = (exp(logd — Z1_a\/ 22(01)), 00). (10)

Tw

3.2.4 T JFARE T 77 Z 6 $-Wald G i & 1 B 135 X 4]
BT EARRCT 7 Z B E-Wald G i 1) B AR T2 20N
logé —logd logg —logé

Tya = - ,
m \/ Var(log 6| H) \/ Z2(6)

AR A O AR B S 2R, Ty o8I0 R AR I35 5341, BT A5 Bo 3 1 JRUBBE T T 22 O X 2- Wald 5t
TR EEAKTH100(1 — o) %HIBAE XIE N

Clws = (exp(logd — Z1_ar/ 52(0r)), 00). (11)

3.2.5 MOVERZ B = X [H]

MOVERJ5 %8 J5 22 B A2, B ZouE ANO-16138 H Ky 3 FU B (5 (X T A 7 v, L B I AR
FIF A R 7 23 BEABLAS X8 ol % 1 005 22 <52 SR R Mg s s A B4 X TR) 71,
IS = Ao(1 = A1) /[M(1 = No)], 26 = Y/ Yo Bl B HRY, — 6Ys = 0, Vi 5,00 B
YL S Yo (ISR, At Y1 5 Yo M 5% BB pitft . iy o i R 2 g
(Y1 — 0Y3) — (Y1 — 6Y3)

~ N(0,1),

\/Var(VarYl) + Var(dY3) — Zﬁ\/Var(Yl)Var(éffg)
WY, — oYo I EAE TIRA

I = (V1 — %) - Zl_a\/ Var(¥) + Var(8Y3) — 25/ Var(¥) Var(672), (12)
HAFPZ1_ RIS AL — o/ AL 8. Y EE TIRAMEL, Y2l BE EIRAFus. R
O REH: (Y, — Y1) /y/Var(Yr) ~ N(0,1), \NITAL = Y1 — Z1_ay/ Var(Y7), WA LLFE
F|Var(Vy) = (Y1 — 11)%/Z2_,, AT 13Var(6Ys) = 02 (ug — Y2)2/Z2_,, KN (12)75

L= (%1 = 6%3) — /(71 — 1) + 02(us — ¥2)2 — 26p(¥3 — 1) (ua — Va). (13)

HTAY: — 6Y, = ORI BRI, 3 — 84 ERF R R T R T0, KoM &5 X IR,

W (13) AT LB AT MOVER J7 418143 2 S (1 B A5 R RN
NV p(V1 ) (up — Vo) — \/[Yq% — (Y1 — 1) (uz — Y2)]2 — Liun (21 — 1)(2Y2 — ua)
B uz(2}>2 — ug)
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o ¥, = (2n01 + n11)(n10 + 2”20)7?2 _ (2n00 + n10)(n11 + 27121)7
dniong Anoni
Var(¥y) — 2t R = 20)X (1 R = 240) + 2011 0)°]+ 20007 L+ RA = 20)
4n4on4q
Var(¥y) = AoA1(1+ RAg — 2X0) (1 + RA\p — 2X1 +2n4101) + 2n40(1 — Xg)? A1 (1 + RAy — 2>\1),
dnqonqq
b= Mo {(1+ RXo — 2X0)[1+ RA1 — 2A1 + 2ny1(A1 — D] +2n,0(Ao — 1)(1 + RA; — 2)1)}

4nony14/ Var(Y7)Var(Ys)

HVar(1), Var(Va), pHHIZ i, M, RASF SR ABUA R B 05, DR 5% oot B (5K
TH100(1 — )% I B X 1y
Cly = (max(0, 81, 00): (14)

3.2.6 Bootstrap E #i#¥ B 5 X [A]

YRR BN, BRI R IVELT I Bootstrap BAMAE EAS X (0], HARDZIRUT.

Wb B E MR = (noo, not, n10, N1, 20, n21), T S S, A\ 5REIE HHES,
MER(EMSBE TR = L —DNHE);

S BT B EHNS, M S R, PP EBootstrapRE A = (ngy, niy, nlo, ni1, n0, 131 );

85 =45 xH4F— fHBootstraphf Asn* #F AT LA 5 S B0 i e, A Mk, B
B Mo A BootstrapFE A& R I TH0%, (m = 1,2, -+, My), FE¥X MoAN6*, 3 /AN 31K B it 57 HE %1
?\3{52‘1), 5?2), . ,5(*M2)}, HH 75 2136 T Bootstrap S5 77 V5 M) 1) B A5 X [A].

MR Shao%s NOIANH 735, A3 ELS I BAS /K N100(1 — o) % B AS X T N

Cl = (§am ) (15)

Forp [a] TR0 adt AT HUEE.

3.3 HAEMITE

R B Hy - 6 < 8, Hi : 0 > 6o F, BROLGEEEMKFa = 0.05, X245 5E
M1 — B =95%Iha, TWEZDIFEAE? UL ARTNHAERE SR NZ /D7 AR
B, S SR AR B RIEURE, RGP IR,

F—fEH, N, EN(N = nyo+nir), do, 61, A1, R P EBEHLEEE (noo, no1, n1o, ni1, n2o,
n21);

8P BT B AN R, R Ep(T, > Zi_o|H1), & hp*, Hg =
W1, W2, W3, W4, M:

5 =00 ORI R R I R Zpt N TR E TR — B, WIHE RN AE, f 2 )k
/NNEPE, BERE DG 0, SRR N IE;

FVP: EEE P, BBV E WSRO E R R AR R TR E M D - B,
BI(lp* — (1 — B)| < 0.005), WITT15 2 &k 58 Si1H 814 245 € DA I AUFE A & 5 o iR bR
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AHAE Ho F, TSR 250 78 36 W
§4 FEALELIL

PR A SC 3R 0 DY R Wald B 15 X 18] . MOVER & {5 [X 1] B & Bootstrap B il ¥ & 15
X [E] it 1 e, 8 i Monte Carlofi 48l 1157 % B A5 [X 8] (1) £ 56 78 &5 % % (Empirical Coverage
Probability, ECP). &A1& T (Lower Confidence Limit, LCL)H¥E LA f ik 21 [ % Th 2% Fr 75 1
FEA & BLAE MR AT X R 2 560 78 S5 MR 18 K 50 i B B K Fa = 0.05, HNT TS EG
X [AIFEAS R S HOR E T BRI, & T RIFEARE (no, ny1) = (20,20), (50, 50), BLAIE
TR N FIREA R (n0, ny1) = (20,30), (30,40). L7 o6 HER K B S T BRIBSMER, JE5
AR FSEOLE N 6o = 0.3,0.5,0.7,1.0,\; = 0.30,0.45, R = 0.8,1.0,1.2. Jh 7 {Hi% F M4 HE L
R STIN, ZHKE N: 6 = 0.3,0.5,0.7,1.0, A1 = 0.30,0.45; 4E LR IEMST N, S0 E
HN: 6o =0.3,0.5,0.7,1.0,\; = 0.30,0.45, R = 1.2. {EFNMEARKE T, NE—HASHA 45, @
o E AN XA B X M AR E SR, R AN

My
BCP =~ 3 1(5 € (51(nn), 00)),

L m=1
HA (61(nm), 00) & B S HORI FEm IR [ BAT X (8], n,, ROREmIKBEI IR, T(A) ARt
BRI, ARSI ELL, ARSI ELO. 4 My = 10000, My = 5000, AS[E15 K R BBLILSE 5005 S
FraliaR2-3%4, B1-F3(ER2NHIH S 500 = 0.5, 0. TR L R).

2 {8 Tang% N 20Ny br e, ECP R 45 FL b2 0T B {5 /K Fo5% 3 B 2 SRl 4y, FLJE ) |
#794% < ECP < 96%, MR E & BRI R, HECP < 94%, W E A5 X A& &5 T 848,
#ECP > 96%, W 'E (5 X [0 7 it TR <. 8 R 2-FRAM K- E3HIBISE R, nT18 2140 R 4
i®.

1) fEFESST ARG T, B B0 S B b S ), S $-Wald B A5 [X 8] (G T FEA 7 Z AR 3R
J7#). MOVERME {Z X [d] . BootstrapHE fli i B A5 X [8], BICIws, Clwa, Cly, CIgEA L A
WRMER, ENERNFRA R RARRSHNAE T, L0058 f MR 488 e 4 e B K
P ONEAS FIRIIIERE, BT ERS FERIEE A B, 2T X %A, T
FEATT 22 106 - Wald B 15 X 8] 2 fe e 1), AR CRIEZE i SRR B 05 % M AT IR, 25078 S5 %
AL 5 AR P /)N, DX [A) B8 P B

2) TEAERSIAREE N, Wald B A5 X [8] (GE T FEA 7 Z MR 5 R 77 2 IR IAS &2 Nl = 1.
BT FEAT Z I Wald B A5 X A& LR 5F 1, HAEARFRFEARE D RARSHMAE T iHE B RER
T S5 R AR KT 96%; T R T 7 Z I Wald B3 X 8] 2 B 46 1, HAEARFFEAE DL AR
SHINAE N A 507 S5 R/ T94%; HAEAE N IRBSERE, BATEE X E TR
(I /0N, B X TF) 5 2 9

3) EMSARE T, MBS RSN, CLys, Clys, Cly, CIg B2 NI R4 5, EA
EANFFEA RN DR LEAFRSHNAE T, 2508 SR ML s e EE KT, B
EATE S T BRIME AR 2 A R AL, &R 77245 20 B A X M W 2 50 78 5
WERASARES], BARC Ty s, Clyy, CIyy, CIp 45678 56 ME 2R K SU/E 78 36 R R Ve N, {5
AH EG AR AR B S AT AR 8 LSRR N 45 SRR, AR MR — 2 w2,
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£ 2 HEMOTARE M ALIL10000K 15 2 124 56 78 me 2 X B AE N R A3IME
&0 A1l R Clw Clwo Clws Clwa Clyy Clp
P (npo,ny1) = (20,20)
0.5 0.30 0.8 99.95(0.084) 88.88(0.183) 95.01(0.239) 95.62(0.237)  95.94(0.199)  95.60(0.219)
1.0 99.95(0.072) 88.05(0.189) 94.63(0.238)  95.17(0.236)  95.59(0.196)  95.28(0.217)
1.2 99.98(0.061) 87.83(0.185) 94.62(0.231) 95.21(0.230)  95.81(0.188)  95.46(0.210)
0.45 0.8 99.35(0.156) 89.38(0.205) 94.07(0.267) 95.06(0.265)  95.05(0.242)  94.88(0.253)
1.0 99.70(0.134)  88.05(0.206)  93.45(0.263)  94.65(0.260)  94.83(0.236)  94.60(0.248)
1.2 99.77(0.114)  88.46(0.199)  94.04(0.253) 94.89(0.252)  95.25(0.222)  95.07(0.236)
0.7 030 0.8 99.89(0.151) 88.13(0.276) 94.84(0.351) 95.01(0.352)  95.23(0.319)  94.86(0.335)
1.0 99.98(0.129) 87.86(0.274) 94.43(0.344) 94.61(0.345) 94.96(0.309)  94.53(0.327)
1.2 99.97(0.114) 88.08(0.278)  94.56(0.339)  94.60(0.341)  95.05(0.302)  94.69(0.320)
0.45 0.8 99.28(0.243)  88.92(0.306)  94.24(0.387)  94.59(0.385)  94.67(0.364)  94.31(0.374)
1.0 99.71(0.202)  89.01(0.291)  94.45(0.371) 94.79(0.370)  94.87(0.346)  94.49(0.357)
1.2 99.94(0.175)  89.02(0.284)  94.71(0.360)  94.82(0.361)  95.22(0.328)  94.93(0.340)
TP it: (nyo,ny1) = (50,50)
0.5 0.30 0.8 98.92(0.239) 91.01(0.253) 94.55(0.305) 95.08(0.304) 95.32(0.288)  94.90(0.295)
1.0 99.09(0.231)  91.30(0.246)  95.03(0.300)  95.58(0.299)  95.89(0.282)  95.35(0.290)
1.2 99.01(0.224) 90.28(0.243)  94.44(0.297)  94.99(0.296)  95.41(0.279)  94.93(0.287)
0.45 0.8 98.10(0.283) 91.44(0.290) 94.41(0.329) 94.93(0.328) 95.16(0.318)  94.85(0.322)
1.0 98.63(0.267) 91.14(0.276) 94.70(0.320)  95.05(0.319)  95.31(0.308)  95.01(0.313)
1.2 98.76(0.255)  90.60(0.266) 94.52(0.313)  94.94(0.312)  95.47(0.299)  95.21(0.304)
0.7 0.30 0.8 98.65(0.359) 91.01(0.378) 94.56(0.441) 94.86(0.441) 94.96(0.428)  94.77(0.433)
1.0 98.89(0.346) 90.85(0.366) 95.15(0.433)  95.39(0.433)  95.58(0.419)  95.37(0.425)
1.2 99.02(0.332)  90.44(0.353)  94.92(0.424) 95.07(0.424)  95.40(0.409)  95.27(0.415)
0.45 0.8 98.04(0.410) 90.91(0.420) 94.31(0.469) 94.54(0.469) 94.70(0.459)  94.73(0.463)
1.0 98.70(0.384) 91.30(0.396) 94.85(0.453)  95.06(0.453)  95.15(0.443)  95.18(0.447)
1.2 98.66(0.370) 90.58(0.387)  94.32(0.447) 94.43(0.447) 94.84(0.432)  94.87(0.436)
AP it: (no, ny1) = (20,30)
05 030 0.8 99.68(0.116) 90.14(0.184) 94.59(0.249) 96.30(0.245)  96.43(0.205)  95.57(0.224)
1.0 99.76(0.106) 89.48(0.184)  94.52(0.246)  95.84(0.242)  96.06(0.200)  95.25(0.221)
1.2 99.77(0.097) 88.66(0.188)  94.03(0.245) 95.47(0.241)  95.97(0.196)  95.13(0.218)
0.45 0.8 99.00(0.182) 90.29(0.214) 94.10(0.277)  95.28(0.275)  95.29(0.252)  94.79(0.263)
1.0 99.43(0.159)  90.02(0.200)  94.91(0.266) 95.80(0.263)  96.00(0.239)  95.56(0.251)
1.2 99.56(0.147) 89.06(0.202)  94.33(0.264)  95.30(0.261)  95.87(0.232)  95.30(0.245)
0.7 030 0.8 99.61(0.202) 89.63(0.283)  94.34(0.368)  95.26(0.365)  95.07(0.330)  94.78(0.346)
1.0 99.63(0.183)  89.16(0.275)  94.36(0.360)  95.19(0.357)  95.23(0.319)  95.00(0.336)
1.2 99.81(0.170) 88.28(0.282)  93.92(0.360) 94.87(0.357) 94.98(0.315)  94.68(0.334)
0.45 0.8 98.93(0.280) 89.88(0.316) 94.29(0.400) 95.05(0.397) 94.91(0.377)  94.80(0.386)
1.0 99.46(0.243)  90.14(0.293)  94.87(0.382)  95.36(0.380)  95.49(0.358)  95.29(0.367)
1.2 99.67(0.223) 88.93(0.294)  94.02(0.377)  94.49(0.376)  95.06(0.345)  94.81(0.356)
R AR (n+0,n+1) = (30,40)
0.5 0.30 0.8 99.31(0.180) 90.39(0.213) 94.89(0.276)  95.82(0.274)  95.92(0.246)  95.70(0.259)
1.0 99.45(0.169) 90.67(0.204)  94.80(0.269)  95.71(0.268)  95.95(0.238)  95.70(0.252)
1.2 99.51(0.162) 89.76(0.204) 94.35(0.268) 95.55(0.266)  95.78(0.235)  95.60(0.249)
0.45 0.8 98.26(0.236) 90.06(0.251) 93.61(0.304) 94.63(0.302) 94.73(0.287)  94.32(0.294)
1.0 98.98(0.218)  90.52(0.237)  94.37(0.294)  95.17(0.292)  95.46(0.275)  94.99(0.283)
1.2 99.11(0.204)  90.01(0.227) 94.67(0.287) 95.36(0.286)  95.85(0.265)  95.47(0.274)
0.7 030 0.8 99.20(0.285) 90.27(0.320)  94.79(0.402) 95.41(0.401)  95.56(0.377)  95.38(0.387)
1.0 99.28(0.272)  89.46(0.318)  94.49(0.399)  95.07(0.398)  95.23(0.372)  94.88(0.383)
1.2 99.46(0.256)  90.08(0.305)  94.73(0.389)  95.27(0.388)  95.51(0.360)  95.19(0.372)
0.45 0.8 98.43(0.349) 90.62(0.367) 93.98(0.435) 94.58(0.434) 94.61(0.419)  94.39(0.425)
1.0 98.82(0.319) 90.46(0.344)  94.69(0.419) 95.11(0.418) 95.25(0.403)  95.03(0.409)
1.2 99.22(0.300) 89.70(0.332)  94.48(0.410)  94.76(0.409)  95.34(0.388)  95.15(0.395)
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SFETE: (ngo,n41) = (20, 20)

0.3 0.30 100.0(0.018)  88.38(0.102)  94.85(0.129)  96.11(0.126)  97.04(0.084)  96.01(0.107)

0.45  99.92(0.055)  89.19(0.107)  94.95(0.144)  95.82(0.142)  96.68(0.115)  95.83(0.130)

0.5 0.30 99.99(0.062)  88.82(0.181)  95.15(0.231)  95.59(0.231)  95.98(0.190)  95.71(0.212)

0.45 99.94(0.121)  88.63(0.194)  94.37(0.253)  94.80(0.253)  95.47(0.228)  94.80(0.242)

0.7 0.30 100.0(0.116)  85.87(0.273)  94.57(0.340)  94.57(0.343)  94.57(0.308)  94.60(0.325)

0.45 99.90(0.186)  87.04(0.280)  94.16(0.362)  94.16(0.363)  94.16(0.341)  94.26(0.354)

1.0 0.30 100.0(0.200)  88.55(0.388)  95.27(0.495)  94.66(0.501)  94.74(0.475)  93.83(0.487)

0.45  99.95(0.278)  89.32(0.415)  95.27(0.527)  95.02(0.530)  95.02(0.514)  92.68(0.528)
P&t (nto,ne1) = (50,50)

0.3 0.30 99.14(0.117)  91.53(0.130)  95.02(0.168)  96.28(0.167)  96.67(0.147)  95.93(0.157)

0.45 98.87(0.146)  91.85(0.152)  95.10(0.183)  95.81(0.182)  96.30(0.171)  95.88(0.176)

0.5 0.30 99.08(0.229)  91.14(0.245)  94.94(0.299)  95.66(0.299)  95.95(0.282)  95.48(0.289)

0.45 98.75(0.265)  91.11(0.275)  94.95(0.318)  95.36(0.318)  95.62(0.308)  95.27(0.312)

0.7 0.30 99.18(0.340)  91.38(0.359)  95.52(0.428)  95.53(0.429)  95.53(0.415)  95.47(0.421)

0.45  98.62(0.382)  90.39(0.397)  94.36(0.453)  94.43(0.453)  94.83(0.444)  95.01(0.448)

1.0 0.30 99.14(0.514)  90.63(0.546)  94.79(0.632)  94.52(0.634)  94.60(0.625)  93.99(0.629)

0.45 98.55(0.552)  91.30(0.573)  94.95(0.651)  94.95(0.652)  94.95(0.647)  94.20(0.648)
PR (nao,na1) = (20, 30)

0.3 0.30 99.92(0.033)  90.04(0.097)  94.62(0.132)  96.94(0.129)  97.35(0.085)  96.23(0.107)

0.45  99.82(0.073)  91.40(0.108)  95.43(0.149)  96.76(0.148)  96.81(0.121)  96.25(0.134)

0.5 0.30 99.95(0.099)  89.48(0.181)  94.63(0.242)  95.83(0.240)  96.33(0.197)  95.52(0.218)

0.45 99.70(0.152)  90.54(0.196)  95.29(0.262)  95.80(0.261)  96.23(0.236)  95.76(0.247)

0.7 0.30 99.90(0.173)  89.86(0.270)  95.19(0.355)  95.44(0.354)  95.97(0.315)  95.39(0.333)

0.45 99.72(0.232)  89.24(0.292)  95.34(0.378)  95.35(0.379)  95.53(0.357)  95.43(0.366)

1.0 0.30  99.95(0.286)  89.15(0.409)  95.03(0.526)  95.03(0.528)  95.31(0.497)  94.62(0.510)

0.45  99.80(0.346)  89.65(0.434)  94.97(0.550)  94.45(0.552)  94.44(0.537)  94.32(0.543)
FEPATE T (ngo,ne1) = (30,40)

0.3 0.30 99.69(0.074)  90.79(0.109)  94.93(0.150)  96.59(0.148)  96.92(0.115)  96.25(0.131)

0.45  99.38(0.112)  90.29(0.127)  94.98(0.166)  96.16(0.165)  96.32(0.146)  95.65(0.155)

0.5 0.30 99.52(0.167)  90.62(0.205)  94.89(0.269)  95.83(0.268)  96.26(0.238)  95.88(0.252)

0.45  99.29(0.212)  90.74(0.232)  95.21(0.290)  95.33(0.290)  95.78(0.272)  95.37(0.280)

0.7 0.30 99.51(0.266)  90.01(0.313)  94.65(0.395)  94.95(0.395)  95.21(0.369)  94.93(0.380)

0.45 99.29(0.312)  90.45(0.340)  94.77(0.415)  94.82(0.415)  95.06(0.401)  94.98(0.407)

1.0 0.30 99.58(0.407)  90.11(0.462)  94.79(0.575)  94.79(0.576)  94.79(0.557)  94.50(0.565)

0.45  99.47(0.459)  90.34(0.501)  94.93(0.603)  94.93(0.604)  94.93(0.594)  94.60(0.598)
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SFETE: (ngo,n41) = (20, 20)
0.3 0.30 100.0(0.018)  87.69(0.106)  94.36(0.130)  95.90(0.127)  96.80(0.085)  95.66(0.108)
0.45 99.93(0.055)  88.33(0.111)  94.28(0.145)  95.25(0.143)  96.21(0.117)  95.33(0.131)
0.5 0.30 99.99(0.061)  88.28(0.188)  94.74(0.233)  95.19(0.233)  95.70(0.192)  95.40(0.213)
0.45 99.88(0.122)  87.31(0.204)  93.37(0.257)  93.89(0.256)  94.70(0.231)  93.81(0.245)
0.7 0.30 100.0(0.116)  84.93(0.281)  94.12(0.342)  94.12(0.345)  94.12(0.310)  94.20(0.327)
0.45 99.86(0.187)  85.68(0.293)  93.05(0.366)  93.05(0.368)  93.05(0.346)  93.09(0.359)
1.0 0.30 100.0(0.199)  87.33(0.407)  94.63(0.500)  93.92(0.507)  93.98(0.481)  93.21(0.493)
0.45 99.88(0.280)  87.35(0.442)  93.83(0.535)  93.61(0.540)  93.61(0.524)  91.32(0.537)
P&t (nto,ne1) = (50,50)
0.3 0.30 99.10(0.117)  91.08(0.130)  94.56(0.168)  95.85(0.167)  96.23(0.147)  95.58(0.157)
0.45 98.61(0.146)  91.02(0.153)  94.35(0.183)  95.12(0.183)  95.58(0.171)  95.23(0.177)
0.5 0.30 98.97(0.229)  90.48(0.247)  94.29(0.299)  95.09(0.299)  95.47(0.282)  94.84(0.290)
0.45 98.22(0.266)  89.93(0.278)  94.12(0.320)  94.55(0.320)  94.87(0.309)  94.46(0.314)
0.7 0.30 98.97(0.341)  90.32(0.362)  94.90(0.430)  94.90(0.430)  94.92(0.416)  94.87(0.422)
0.45 98.17(0.383)  88.91(0.400)  93.39(0.455)  93.41(0.455)  93.69(0.446)  94.01(0.450)
1.0 0.30 98.83(0.515)  89.68(0.548)  94.44(0.633)  94.21(0.635)  94.27(0.626)  93.36(0.630)
0.45 97.63(0.556)  89.72(0.581)  93.79(0.656)  93.79(0.657)  93.79(0.652)  92.66(0.653)
PR (nao,na1) = (20, 30)
0.3 0.30 99.92(0.033)  89.30(0.100)  94.26(0.133)  96.55(0.129)  97.06(0.086)  95.94(0.108)
0.45  99.69(0.073)  90.50(0.112)  94.69(0.150)  96.12(0.148)  96.20(0.122)  95.63(0.135)
0.5 0.30 99.97(0.099)  88.92(0.185)  94.23(0.244)  95.38(0.241)  95.84(0.198)  95.14(0.219)
0.45  99.59(0.152)  89.59(0.202)  94.31(0.263)  94.89(0.263)  95.51(0.238)  94.79(0.249)
0.7 0.30 99.86(0.173)  89.12(0.275)  94.64(0.356)  95.00(0.355)  95.56(0.316)  94.97(0.335)
0.45  99.64(0.234)  87.95(0.303)  94.04(0.382)  94.04(0.382)  94.22(0.361)  94.11(0.371)
1.0 0.30 99.91(0.287)  88.02(0.421)  94.34(0.530)  94.33(0.532)  94.57(0.501)  93.80(0.514)
0.45  99.63(0.349)  87.75(0.456)  93.91(0.558)  93.16(0.561)  93.16(0.546)  93.04(0.552)
FEPATE T (ngo,ne1) = (30,40)
0.3 0.30 99.64(0.075)  90.37(0.111)  94.59(0.151)  96.16(0.148)  96.47(0.116)  95.82(0.132)
0.45  99.06(0.112)  89.33(0.129)  93.94(0.167)  95.42(0.166)  95.65(0.147)  94.81(0.156)
0.5 0.30 99.39(0.168)  89.96(0.208)  94.35(0.270)  95.32(0.269)  95.80(0.239)  95.44(0.253)
0.45 98.92(0.214)  89.29(0.237)  94.37(0.292)  94.46(0.292)  95.12(0.275)  94.60(0.283)
0.7 0.30 99.49(0.267)  89.14(0.318)  94.18(0.397)  94.56(0.396)  94.91(0.371)  94.56(0.382)
0.45  99.07(0.314)  89.04(0.347)  93.88(0.419)  93.91(0.419)  94.11(0.404)  94.03(0.411)
1.0 0.30  99.38(0.409)  89.22(0.471)  94.06(0.579)  94.06(0.580)  94.06(0.561)  93.84(0.569)
0.45  99.08(0.462)  88.45(0.513)  93.55(0.608)  93.55(0.610)  93.55(0.600)  93.28(0.604)
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48 N AR = 4 FAIE 1Y
R4 FIR SIS TN, FERF LI RE R, 5 ANE 2 SR S T B, SRR ARSI AR TR
[R5 1.

P AT AR 15 T 24 1 SRR R AR B SCR AR, BT DA AR A B A R R, AR SO
B AR B N REAT BRI FE. T IA 20 [ TSI 7 AR AR & DL AR AR R A 50 7 T R A
SR EN: 6o = 0.5,0.7,\; = 0.30,0.45, R = 0.8, 1.0, 1.2, B\ &5 5 W.35.

#£ 5 a=0.05 FINREEFI95% AT 75 FIRE A AN HO6H R 1) 4 560 78 o5 MR

do A1 R Clw Clwa Clws Clywg Cln
TR nyg:ny1=1:1
0.5 0.30 0.8 235(97.56) 176(91.98) 194(94.43) 200(95.37) 200(95.55)
1.0 257(97.44) 182(92.26) 212(95.17) 212(95.53) 215(95.16)
1.2 274(97.85) 200(91.95) 227(95.17) 231(95.39) 236(95.55)
0.45 0.8 178(97.76) 130(91.86) 144(94.56) 160(95.48) 151(95.25)
1.0 214(97.88) 160(92.51) 180(95.09) 182(95.24) 182(95.39)
1.2 242(97.51) 173(91.16) 202(94.72) 210(95.20) 212(95.98)
0.7 0.30 0.8 351(97.38) 271(91.93) 300(94.85) 303(95.11) 303(95.15)
1.0 382(97.18) 300(92.50) 331(95.05) 340(94.81) 331(95.26)
1.2 424(96.69) 321(91.77) 362(94.84) 365(95.25) 365(95.36)
0.45 0.8 270(97.02) 210(92.57) 233(95.22) 240(95.30) 241(94.97)
1.0 334(97.10) 255(92.66) 300(95.27) 291(95.31) 296(94.94)
1.2 382(96.97) 300(92.89) 331(94.31) 331(94.42) 351(95.23)
P nqo:ny1 =3:4

0.5 0.30 0.8 243(97.67) 180(91.95) 200(94.68) 210(95.57) 206(95.45)
1.0 270(97.80) 200(92.49) 220(94.72) 230(95.60) 222(95.78)
1.2 286(97.53) 210(91.85) 241(94.57) 250(95.61) 251(95.74)
0.45 0.8 185(97.36) 134(91.69) 151(94.30) 160(95.63) 157(95.44)
1.0 221(97.61) 160(92.52) 190(94.84) 186(95.26) 192(95.73)
1.2 251(97.72) 182(92.09) 210(94.74) 211(95.47) 220(95.65)
0.7 0.30 0.8 360(97.31) 280(93.06) 310(94.93) 320(95.18) 317(95.50)
1.0 400(97.35) 310(92.74) 341(94.61) 350(95.33) 351(95.34)
1.2 425(97.37) 331(92.54) 370(94.72) 382(95.45) 385(95.30)
0.45 0.8 275(96.99) 220(92.55) 241(94.50) 250(94.93) 246(94.96)
1.0 350(97.18) 270(92.66) 294(94.60) 301(94.86) 301(94.99)
1.2 391(96.66) 310(92.98) 331(94.11) 331(94.32) 353(95.32)
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BN Z ). MOVERMGE i & IR A B R PR AR X B 1, EA A AL I B & 52 D280 B /5 1)
FEA R, OIS (ORI (14 A5 X T8 (0 78 i M B AR B T ELAS KT

§5 S

PAMandelZE N 2USCF ) L3 o B 56 595 (1 XUE I R IR E6 A o1, ek 36 o BFF 78 8 482 =2 9
JT 192144 ) L2 BE AL 1 7 e 21 5 Fh 25 ) (Cefaclor Fl Amoxicillin) (YA 7 4 A, BN JLEE B2
WARMRTT. 2 4RIBITE, AW R B8 LE S ML =FayT 45 0 BE W R H 2
wpad. BE RA — R B0 @R R HoR R AR G &, i R e 28 i R 6 .

R 6 WA HIREIRI LEE R 14RIGTT G R

WIT4 (71%)

BB E SR Cefaclor Amoxicillin
0 14 15
1 9 3
2 21 13
&t 44 31

N T AW Cefaclor 7 & T AE 95 3T Amoxicillin, X Hg : 6 < 6, Hy : 6 > ST L,
HrRES, = 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0. H4EE£6T IR BHE, Hno = 14, no1 =
15,010 = 9,n11 = 3,m90 = 21 Mngy = 31. WIIHE AR = 1.6165. J9Itik At Szm6 ¥ A
FHNM N, B EARS AR T, RAARSCE 5515 % B X A1) T FRanR 7 AT
N(RTUHIH Sy = 0.5,0.6,0.7,0.8,0.9, 1.OKIZER).

BT RETRHLSHIA T EAE XA EAE TR

00 Clw Clws Clyws Clwa Clyr Clp
0.5 0.939 1.348 1.050 1.009 0.769 0.775
0.6 0.939 1.334 1.050 1.062 0.769 0.771
0.7 0.939 1.320 1.050 1.099 0.769 0.767
0.8 0.939 1.297 1.050 1.117 0.769 0.767
0.9 0.939 1.261 1.050 1.114 0.769 0.787
1.0 0.939 1.212 1.050 1.098 0.769 0.771

HIZRTA LAE ), 2900 < 0.7 A SCHE 78R 7 219 B A5 X TR R PR K T00, AT LA
HNCefaclorff) 253 AE %5 24 T Amoxicillin. T 24 4E 55 BRI 660 > 0.7, P 77 %A RE 4 6
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Interval estimation based on odds ratio in bilateral experimental
design
LI Hong-qgiong>?, JIANG Shao-ping!, YU Yang-tao!, ZHAO Shuo!, DONG Zhu-yue'
(1. School of Mathematics and Computer Science, Yunnan Minzu University, Kunming 650500,
China;
2. School of Mathematics and Statistics, Chuxiong Normal University, Chuxiong 675000, China)

Abstract: For the problem of confidence interval estimation of the odds ratio under a bilateral
experimental design, four types of confidence intervals based on Wald statistic, logarithm-Wald statistic,
MOVER type confidence interval and Bootstrap resampling confidence interval are proposed based on
bilateral data under independent and non-independent hypotheses. The statistical performance of these
intervals is compared through simulation studies of empirical coverage probability, mean of the lower
confidence limit, the required sample size to achieve a fixed power in the experiment, and empirical
coverage probability under this sample. The results show that the logarithm-Wald interval based on the
sample variance yields satisfactory outcomes, It not only ensures that the empirical coverage probability
is close to the confidence level but also requires a smaller sample size to achieve a fixed power under
the same parameter setting. Finally, the proposed methods are validated using clinical data from the
field of otology.

Keywords: bilateral experimental design; odds ratio; confidence interval; empirical coverage
probability; sample size

MR Subject Classification: 62F03



