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Table 2 Actual type I error rates of the various procedures in small-sample performance ( notability level a=0.05) %
T m 0, T, T\, Tlag Tlngit T{llng T, T, Tflh Tllig Tﬁ)g[t Tgl og

0.10 0.50 0.70 4.72 3.96 1.10 1. 46 3.04 3.76 2.24 4. 68 5.46 5.52 5.06

0. 80 5.62 4.54 1.18 1. 66 3.38 4.30 2.54 5.60 6.18 5.98 5.78

0.60 0.70 5.20  4.36 1.36 1.62 3.2 4.04 2.54 5.26 6.16 6. 02 5.38

0. 80 5.70 4.90 1.40 1.84 3.38 4.08 2.38 5.42 5.58 5. 68 5.62

0.30 0.50 0.70 7.22 6.60  4.36 5.26 6.28 5.22 5.56  4.90 5.16 5.06  4.98

0. 80 7.00 6.24 4.12 4.90 6. 04 5.04 5.26 5.40 5.64 5.58 5.54

0.60 0.70 7.52 6.72  4.56 5.34 6.50 5.36 5. 68 4.94 5.18 5.36 5.10

0. 80 7.30 6.48 4.70 5.32 6. 30 5.74 5.78 5.18 5.40 5.28 5.16

0.50 0.50 0.70 6.64 592 5.26 5.46 5.42  4.84 5.18 4.98 5.20 5.02 4.88

0. 80 7.32 6.58 5.98 6.24 6. 08 5.54 5.86 4.20 3.90 4.24 4.44

0.60 0.70 6. 60 5.86 5.20 5.42 5.60 4.90 5.34 4. 84 4.74 4.80 5.06

0. 80 6.40 5.62 4.80 4.94 5.10 4.84 4.82 4.88 4.76 5.02 4.94

£3 AEPEHATEHREILE -LBROFR(BZFMHKTE @=0.05) %

Table 3 Actual type I error rates of the various procedures in moderate—sample performance ( notability level a=0. 05) %

B B B B
T m 0, T, T\, Tlng Th)gi,l T(Ilug.; T, T, T, Tlng T|ng[l Tdh)g

0.10 0.50 0.70 7.48 6. 54 2.42 2.72 5.36 5.08 4.18 5.64 5.38 5.38 5.72

0. 80 7.46 6. 60 2.24 2.54 5.08 4.74 3.96 4.96 5.12 5.12 4.92

0. 60 0.70 7.44 6. 60 2.42 2.60 4.96 5.00 3.96 5.26 4.88 4.82 5.00

0. 80 6.94 6.24 2.24 2.56 4.70 4.74 3.30 5.66 5.80 5. 64 6. 06

0.30 0.50 0.70 7.10 6.38 5.44 6. 04 6.52 5.68 6.02 4.48 4.72 4.64 4.58

0. 80 5.66 5.06 4.40 4.80 5.22 4.70 5,02 4.74 4.54 4.86 4.74

0. 60 0.70 6.26 5.64 4.80 5.24 5.86 5.12 5.44 4.74 4.72 4.72 4.74

0. 80 6.14 554  4.66 5.16 5062 4.92 5.30 4.68 5.08 5.20 4.80

0.50 0.50 0.70 6. 02 5.18 5.04 5.40 5.18 4.72 5.12 4. 66 4.64 4.54 4.70

0. 80 6.02 5.48 5.16 5.40 5.40  5.06 5.34 5.54 5.38 5. 66 5.58

0.60 0.70 6.32 5.56 5.44 5.58 5.68 5.26 5.60  5.20 5.14 5.08 5.12

0. 80 5.94 5.48 5.24 5.44 5.42 5.08 5.36 5.16 5.28 5.16 5.30
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R4 EAEARTEHRIBILE - XBROBPE (BEHKE ¢=0.05) %
Table 4 Actual type I error rates of the various procedures in large—sample performance ( notability level ®=0.05) %
T m 0, T, T\, TI();; Tlngil T(Ilug T, T, Tfls Tf’g Tﬁ)gh Tsl.,g

0.10 0.50 0.70 5.46 4.78 4.58 4.76 5.26 5.16 5.36 4.88 4.74 4. 86 5.00

0. 80 5.88 5.32 4.58 4.84 5.56 5.34 5.74 4.62 4.78 4.80 4.58

0.60 0.70 5,26 4.66 4.12 420 4.92 4.62 5.00 4.84 4.54 4.46  4.56

0. 80 5066 4.84 450 4.70  4.96 5.02 5.16 4.64 4.58 4.54  4.56

0.30 0.50 0.70 5.76 5.10 5.28 5.52 5.64 5.50 5.62 4. 80 4. 66 4.74 4. 88

0. 80 5.74 4.94 5.42 5.40 5.58 5.40 5.56 4.60 4.54 4.64 4. 66

0. 60 0.70 5.48 4. 84 5.30 5.38 5.36 5.26 5.30 5.96 5. 66 5.78 5.98

0. 80 5.18 4.54 4.80 4.90 5.00 4. 88 4.94 4.76 4.92 4.88 4.78

0.50 0.50 0.70 5.44  4.56 5.06 5.30 5.22 5.08 5.24  4.86 4.90 4.82  4.76

0. 80 5.56 4.94 5.42 5.44 5.42 5.32 5.48 5.14 5.04 5.14 5.06

0. 60 0.70 4. 82 4.00 4.46 4.70 4.58 4.52 4.72 5.46 5.48 5.54 5.46

0. 80 5.94 5.30 5.98 5.84 5.80 5.74 5.82 5.12 4.96 5.06 5.00

RS EATEBRATEMEIEICE —XBHROEER(BEZHEKTE a=0.05) %

Table 5 Actual type I error rates of the various procedures in unbalanced—sample performance ( notability level a=0. 05) %

B B B B
T M 0, T, T\, T, T\ T T, T, T, T\, T T 1o

0.10 0.50 0.70 7.44 6. 62 2.42 2.62 5.06 4. 46 3.80 5.24 5.28 5.22 5.24

0. 80 7.90 7.20 2.76 2.88 5.42 5.12 4.16 6.34 5. 66 5. 68 6.00

0. 60 0.70 7.30 6.50 2.26 2.48 4.74 4.70 3.74 5.28 5.28 5.26 5.36

0. 80 7. 64 6.78 2.18 2.54 4.88 4.68 3.68 6. 00 5. 06 5.16 5.56

0.30 0.50 0.70 6.74 5.98 5.04 5.44 6.12 5.26 5.78 4. 66 5.20 5.10 4.84

0. 80 6.38 5.80 4.80 5.02 5.86 4.82 5.48 5.04 5.24 5.24 5.16

0. 60 0.70 6. 94 6. 08 5.26 5.60 6. 14 5.46 5.78 5.02 5.16 5.08 5.10

0. 80 6.28 5.34 4.74 5.02 5.66 5.00 5.34 4.56 5.06 4.84 4.58

0.50 0.50 0.70 6.64  5.66 5. 66 5.64 5.74 5.12 5.38 5.16 5.08 5.12 5.30

0. 80 6. 00 5.32 5.14 5.34 5.46 4.92 5.22 5.08 4.88 5.10 5.02

0. 60 0.70 6.38 5.60 5.52 5. 66 5.64 5.20 5.52 4.60 4.54 4.68 4.60

0. 80 6.42 5.76 5.62 5.62 5. 66 5.26 5.50 4.82 4.72 5.00 5.12
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£6 EFEHATEMRRHBRIIK( REMAT a=0.05) %

Table 6 Actual test powers of the various procedures in moderate—sample performance ( notability level a=0. 05) %
™) U 0, T,. T\, Tl(),'-: logit Trll()g T, T, Tf Is Tﬁg Tﬁgn T(’jlog
0.10 0.50 0.706 9.68 67.70 59.26 63.04 67.76 63.70 65.94 64.32 62.42 63.48 64.48

69.98 67.96 58.26 62.32

0. 60 0.70  69.96 67.92 58.16 62.30

0.80 72.92 71.12 62.60 66.26

67.82 63.18 66.14 65.42 62.92 64.20 65.26

68.00 63.36 65.94 63.92 62.58 63.46 064.28

71.10 67.28 69.74 67.56 64.12 65.80 67.50

0.20 0.50 0.70 55.78 53.42 49.86 52.24 54.18 51.22 52.60 48.00 47.62 48.48 48.32
0.80 58.06 55.70 51.10 54.02 56.24 53.22 55.02 51.66 49.88 51.18 51.80
0.60 0.70 55.64 53.20 49.06 51.32 54.02 50.14 52.10 51.58 50.52 51.56 52.08
0.80 57.58 55.18 51.04 53.58 55.80 52.96 54.50 54.54 52.60 54.14 54.82
0.30 0.50 0.70 49.20 47.00 45.12 46.92 47.78 45.36 46.44 44.32 43.46 44.34 44.38
0.80 51.86 49.50 46.60 48.90 50.26 47.50 48.96 46.98 45.20 46.64 46.92
0.60 0.70 49.36 47.18 44.78 46.84 48.04 45.50 46.64 45.82 44.78 45.48 46.08
0.80 52.12 49.90 47.22 49.54 50.18 48.96 49.78 49.04 47.58 48.86 49.32
x7T EATFEEATEMRENRIEIN(BZFMHEKTE a=0.05) %
Table 7 Actual test powers of the various procedures in unbalanced—sample performance ( notability level ®=0.05) %
m n, 0, T,. T T, T o T, T, T, Ty, Ty e
0. 10 0.50 0.70 68.58 66.60 49.96 55.66 64.62 58.18 61.88 64.08 55.38 59.00 63.04
0.80 71.32 69.50 52.76 58.66 67.14 61.10 64.40 66.86 56.92 61.34 65.22
0.60 0.70 69.88 68.10 52.20 57.88 65.88 60.12 63.14 64.12 55.04 58.28 62.94
0.80 71.92 70.10 53.82 60.16 68.48 63.14 65.92 65.30 55.84 59.56 63.76
0.20 0.50 0.70 53.62 51.40 42.80 47.58 51.62 46.64 49.14 49.54 43.64 47.28 49.28
0.80 57.18 54.22 46.30 50.58 54.40 49.30 51.92 51.74 45.58 48.88 50.92
0.60 0.70 55.72 53.32 44.28 48.98 53.40 48.00 50.56 51.62 45.64 48.92 51.10
0.80 56.76 54.42 45.88 50.76 54.10 50.16 52.34 53.90 48.18 51.32 53.32
0.30 0.50 0.70 48.52 45.84 40.34 44.54 47.02 43.14 44.52 44.80 39.82 43.60 45.36
0.80 50.82 48.10 42.46 46.50 49.18 45.14 46.84 46.74 42.28 45.60 47.20
0.60 0.70 48.28 46.12 40.28 44.56 47.14 43.08 44.94 44.62 40.08 43.56 45.46
0.80 51.68 49.20 43.20 47.52 50.00 46.00 48.26 47.36 42.96 46.66 48.08
R P ORTE 3 cov) S EIERPIL Y GUER =

(1) Eﬂ{iﬁd\ﬁﬁ( ﬁn(nl 1y ,n5,N, N, aN3>:
(30,30,30,50,50,50)) F, 2T score Fil & W
T ARG 2o R AL A — S 15 0 M R R AR 2 0 4

(2) BRTAE m=0. 1 5h FETRUR LG Y
AT ARG o At R B, AR — R R R 4
7E B S 2K HRAT B R AR 3 DR
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%37 %

(3) BEEREA T 3G K, 2 T & FhGe T 2 10 W
T PR g aok AT B — 2SR 5% Y MR R R B A 0 4
FE IR TR,

(4) BMEAE/NEEAR B R, 4 B bootstrap T i £
Ko 0, Ty T A T SRS — SR DR A HE A ATAR
el MK, R, SEBR R HERE A F T
T RN T, RT3 B R 35 4 72 A1 bootstrap il K 55
To s Toy s T 1 Ty, SSREAS ARSI, 42 4 4 i Ay
K e 1A T LA H

3 LBISr

HHE Nedelman' ! i) S 75 SR DAL FE H
FINEBURFAE 1969—1976 AF [E] %] J& H ) 3. 96 5 ot
177 KA 0 AT s 4 R R 9, % B2 i3
AUAEIE KR A G55 0 1 7 AR IR B LT Hoh
3AAE NG (B 19 ~28 % ,29 ~43 5 F1 44 % L)
B BB BEIIR BTk K R R B R
FIWHEE Sy bn e, Bdln gt ik 8 .

*8 RAMILERYE
Table 8 Malaria data in Nigeria

ik 7
19 ~28 29 ~43 =44
+ - + - + -

ShfE + 59 10 69 27 37 6
- 1 42 2 91 2 69

K& 4
N 483 544 715 995 370 560
bR
.+ KoM, - R
@%@E‘Jrﬂﬂﬂﬁ%:[{otﬂl =T, = "'7T]-<_’H1;7T1 5

o ANEREE, TR RO, TR
T35 50, 40, ,0, FIFERR SRR KA SR Ak T4
WKy A, =0.569 4,7, =0.536 3,7, =0.420 3,9, =
0.8233,7,=0.75,7,=0.884 2,0, =0.981 5,0, =
0.9749,8,=0.965 3,1 H, F,7,m,,m,,715,6,,6,,
0 1) B il P AR R AL SR Al i K. m = 0.515 0,9, =
0.875,1,=0.77,7,=0.775,6,=0.97, 6, =0.97,
0,=0.98, FT % IEM G T, Tos Tiws T s
Tooes Ty Ty T T T s T, WIS p 53501

dlog »

3.913 3 x 10™, 0.005 2, 0.001, 5.813 3 x 107,

4.602 9x107*,0.001 4,8.590 8x107™*,6x107*,1.2x
107,5x107*,4x107* . #E WMWK «=0.05 F,H
TRTAREE R p AR /N T B 3 MK, Br e
A Jr R s, RIA i i A7 800 T [6] i AR 08 2 A
BEM R XA Nedelman' ! (2518 2 —3 09 .

4 & it

WFSE T F T 4 Fm A7 A6 B 14 43 )2 350 40 4% 52 5L
Pt FETRAE 7 VR XT T AN 7] 1) J2 088 B2 FRe S B 3R 5
PR, I LG (BRI TAT 32 ) 2 75 AH W] 1% 1) 8, 42
WMTETEHERESEN T MRt EmET
Bootstrap FLAFERG TG 1 FE (1) 4 FRE T, Hil o 52
FiR PRI R LR T 25 Ak 50 A0 28 — 254
BRIE ARG I T3k, S5 R K score GEit iR AL
SRILGE T L AR A M 45 AU 28 — R R R O BE =R HL
ELUA 1 1 22 95 I A, PR T A4 7 A S B as FH v fi
Fo 17 4 Ff bootstrap AN I IR GEIT & T),, T),,
Tp s T WEAT RAFRGE T, R [ R 477
TALbrrh, MEEARERKE, 421 0T st
AT DME
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Linear Statistical Inference and Its

Homogeneity Test for Binomial Proportions Based on Stratified
Partially Validated Data

LI Tian-jiao

('School of Science, Chongging University of Technology, Chongqing 400054 , China)

Abstract ; Aiming at the problem of disease prevalence in stratified situation, the homogeneity test of binomial

proportion ( disease prevalence) is considered when the sensitivity and specificity of each strata are different in the

presence of gold standard. Seven kinds of statistics based on the asymptotic test process and four kinds of statistics

based on the bootstrap resampling test process are proposed, and the empirical type I error and the empirical power

in various tests are compared by Monte Carlo simulation. The research shows that score statistics, likelihood ratio

statistics and four kinds of test statistics based on bootstrap resampling have good statistical properties and are

recommended to be used in the practice. Finally, a real data is further used to verify the proposed methods.

Key words: gold standard; homogeneity test; Bootstrap resampling method ; stratified partially validated data
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