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Abstract

Confidence intervals for the difference between two proportions (p, — p,) have gained interest by
statisticians from past to present. Several researchers have proposed and compared the confidence intervals.
Nowadays, computers play an important role in computational statistics. Methods of confidence interval
constructions could employ algorithms instead of direct analytical method. In this research, Sampling
Importance Resampling (SIR) algorithm frequently found in Bayesian statistics is applied to construct the
confidence intervals which are then compared to those obtained from Bayes, hybrid, and Wald confidence
intervals. The results show that the confidence intervals obtained from SIR give the coverage probabilities
similar to those of Bayes and hybrid methods, and these 3 methods are superior to the Wald method in
all population characteristics and sample sizes. Because SIR algorithm directly uses samples of p, and p,,
the confidence intervals of p, — p, are definitely in [-1, +11. In case of p, = p, =0, SIR algorithm is able to
construct a confidence interval while the Wald interval is not when the standard error equals zero. The
characteristic of population also affects the length of intervals. If p, and p, are close to .5 (symmetric),
the interval length tends to be greater than that calculated from skewed population, for example
P1=p,=.05.To conclude, in many situations, SIR algorithm is able to produce a good confidence interval

similar to Bayes and hybrid method, one of the most efficient methods in literature review.

Keywords: Coverage Probability, Wald Confidence Interval, Hybrid Confidence Interval, Bayes Confidence

Interval
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two proportions by sampling importance resampling algorithm,” The Journal of KMUTNB, vol. 28, no. 4, pp. 859-868,
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M15197 1 A1Uszuanudtazidudusiu (CP)

A1 (Length) 999929AULTREIU 95%

Ausvanunisain 1

A13197 2 A1UsEIIaAud1azidudusiy (CP)

A1 (Length) 909929ANL TR 95%
dusuaarunsalnl 2

p:=05,p,=05 P, =0.05,p,=0.05
n, n, 3w CP Length n, n, ® CP Length
Wald 0.9070 0.8295 Wald 0.6310 0.2850
Hybrid 0.9586 0.7228 Hybrid 0.9986 0.5910
10 Bayes 0.9586 0.7407 10 Bayes 0.9986 0.4968
SIR 0.9587 0.7345 SIR 0.9986 0.5176
Wald 0.9209 0.6843 Wald 0.8383 0.2516
Hybrid 0.9476 0.5921 Hybrid 0.9940 0.4700
0 Bayes 0.9459 0.6226 0 Bayes 0.9940 0.3935
SIR 0.9553 0.6158 SIR 0.9770 0.3991
10 Wald 09141 0.6477 10 Wald 0.8092 0.2337
Hybrid 0.9430 0.5602 Hybrid 0.9837 0.4340
>0 Bayes 0.9420 0.5880 >0 Bayes 0.9934 0.3738
SIR 0.9541 0.5798 SIR 0.9587 0.3719
Wald 0.9077 0.6176 Wald 0.5558 0.2162
100 Hybrid 0.9514 0.5343 100 Hybrid 0.9688 0.3997
Bayes 0.9345 0.5578 Bayes 0.9915 0.3614
SIR 0.9581 0.5477 SIR 0.9428 0.3525
Wald 0.9537 0.4974 Wald 0.9245 0.2052
Hybrid 0.9540 0.4698 Hybrid 0.9930 0.2875
%0 Bayes 0.9540 0.4753 0 Bayes 0.9930 0.2533
SIR 0.9542 0.4731 SIR 0.9848 0.2595
Wald 0.9452 0.4462 Wald 0.9223 0.1867
20 5 Hybrid 0.9503 0.4211 20 5 Hybrid 0.9889 0.2566
Bayes 0.9503 0.4291 Bayes 0.9889 0.2230
SIR 0.9538 0.4270 SIR 0.9732 0.2267
Wald 0.9364 0.4020 Wald 0.8335 0.1662
100 Hybrid 0.9452 0.3794 100 Hybrid 0.9860 0.2260
Bayes 0.9429 0.3870 Bayes 0.9883 0.1993
SIR 0.9474 0.3846 SIR 0.9603 0.1991
Wald 0.9445 0.3880 Wald 0.9428 0.1651
Hybrid 0.9445 0.3743 Hybrid 0.9799 0.2063
20 Bayes 0.9445 0.3772 0 Bayes 0.9799 0.1875
SIR 0.9501 0.3755 SIR 0.9693 0.1903
>0 Wald 0.9467 0.3367 >0 Wald 0.9160 0.1435
Hybrid 0.9469 0.3247 Hybrid 0.9757 0.1776
100 Bayes 0.9469 0.3288 100 Bayes 0.9774 0.1599
SIR 0.9538 0.3273 SIR 0.9566 0.1603
Wald 0.9423 0.2758 Wald 0.9470 0.1186
Hybrid 0.9423 0.2707 Hybrid 0.9641 0.1345
100 100 100 100
Bayes 0.9423 0.2718 Bayes 0.9659 0.1267
SIR 0.9472 0.2707 SIR 0.9507 0.1267

vinewn: Iauduls vanefis CP < .94 fissdulldfny .01
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vianewn: Iauduls vanefis CP < .94 fissulidfny .01
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M15797 3 AUsERIaALY azidudusau (CP)
A1 (Length) 903929AUL DL 95%

dusuanunsaln 3

A15197 4 muszanars T (CP) auem

(Length) waziUesifudvosvouiunuud
11989 (% > 1) V9P ANUTDIU 95%
dmsuanunsain 4

Py =0.95, p, = 0.05

p1=0.75,p,=0.25
n, n, 3w CP Length
Wald 0.8937 0.7112
Hybrid 0.9570 0.6575
10 Bayes 0.9556 0.6738
SIR 0.9554 0.6650
Wald 0.8923 0.5848
Hybrid 0.9341 0.5369
%0 Bayes 0.9505 0.5605
SIR 0.9474 0.5534
10 Wald 0.8903 0.5502
Hybrid 0.9428 0.5070
>0 Bayes 0.9506 0.5288
SIR 0.9546 0.5210
Wald 09135 0.5271
100 Hybrid 0.9512 0.4851
Bayes 0.9508 0.5050
SIR 0.9582 0.4953
Wald 0.9388 0.4297
Hybrid 0.9450 0.4143
% Bayes 0.9454 0.4194
SIR 0.9468 0.4165
Wald 0.9294 0.3849
20 5 Hybrid 0.9474 0.3708
Bayes 0.9448 0.3770
SIR 0.9472 0.3745
Wald 0.9259 0.3467
100 Hybrid 0.9463 0.3340
Bayes 0.9443 0.3399
SIR 0.9496 0.3371
Wald 0.9470 0.3354
5 Hybrid 0.9498 0.3276
Bayes 0.9514 0.3303
SIR 0.9471 0.3283
>0 Wald 0.9418 0.2911
Hybrid 0.9486 0.2843
100 Bayes 0.9476 0.2874
SIR 0.9483 0.2856
Wald 0.9421 0.2386
100 100 Hybrid 0.9505 0.2357
Bayes 0.9498 0.2367
SIR 0.9487 0.2352

vanewn: Fauduls vanefia CP < .94 fissdulleddny .01
fviu Meis ANLE1IVBIYINNER

n | n 3B cp Length % > 1
Wald 0.6400 0.2842 61.51

10 Hybrid 0.9275 0.4804 35.72
Bayes 0.9275 0.4966 73.62

SIR 0.8108 0.4804 0.00

Wald 0.6632 0.2505 76.86

Hybrid 0.8899 0.3911 12.96

0 Bayes 0.9692 0.3933 55.28

SIR 0.8648 0.3824 0.00

10 Wald 0.6730 0.2339 75.72
Hybrid 0.9183 0.3693 4.47

>0 Bayes 0.9787 0.3738 54.34

SIR 0.8805 0.3629 0.00

Wald 0.6211 0.2106 49.49

100 Hybrid 0.9307 0.3507 0.55
Bayes 0.9856 0.3592 54.81

SIR 0.9051 0.3468 0.00

Wald 0.8000 0.2051 59.66

Hybrid 0.9216 0.2506 4.82

0 Bayes 0.9694 0.2532 19.67

SIR 0.9038 0.2466 0.00

Wald 0.8531 0.1875 40.50

20 0 Hybrid 0.9167 0.2251 1.67
Bayes 0.9693 0.2235 8.52

SIR 0.9014 0.2179 0.00

Wald 0.8609 0.1659 23.23

100 Hybrid 0.9320 0.2012 0.16
Bayes 0.9726 0.1992 4.14

SIR 0.9171 0.1940 0.00

Wald 0.8745 0.1655 2491

Hybrid 0.9338 0.1864 0.47

>0 Bayes 0.9662 0.1879 3.49

SIR 0.9149 0.1833 0.00

20 Wald 0.9188 0.1435 10.39
Hybrid 0.9354 0.1612 0.01

100 Bayes 0.9651 0.1600 1.50
SIR 0.9232 0.1559 0.00

Wald 0.9231 0.1190 0.79

100 | 100 Hybrid 0.9452 0.1266 0.00
Bayes 0.9664 0.1272 0.03

SIR 0.9208 0.1241 0.00
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PN ITIEAuA uasadidudmemeumuuIAN Mg
TurasfiveuwnuuresieInds SIR falidu 1w
CP Fafilauvindu .95 (Wiwuriu .94 Tdseautiodary .01
pufiszylutuneunisine) feudauiniaesisas
Wiy n, = 100, n, = 100 lawasy Towudduwildulv
CP aini135lavin wiesifusfivoumuuiiunnni
witefnnninduiy uidlovunasedats 2 Hlugtu
Wihfu 100 TeaedisaAlE CP Inddes .95

4. afuseuazasy

MsUSUTuRouaE SIR itethlulimansmnudesty
YesHamvetansdnauty e N (@01unnseii 1,
2 Wy 3) tandesuilafiaUszanaamniasduds
Liuanansluannisiuduarizlavsadadudsiinuda
fUsEAvisnmeEInnsAnYIUSB U 11 Rifldiadna
421lag Newcombe [3] AILENIYIwe I Ia1ARE
Alauansnetuannidn dusuaaiuniseifl 4 wnwune
shegndlailvajunn SelaiiFBlafidlanandRRAlunNg Fu
waziflemegnaiivuslvguniBiuderiinadidfian e
farsandnuazaesUszannsifidoaueyaenuin
VNt p, wa p, 1n& 0.5 (danms) AENIvestIeAIy
L%aﬂuﬁLLuﬂﬁuﬁ%@mdﬂuUizmﬂiﬁLff 19U p, = .05
wag p, = .05 lavasy Fupouds SR anunsnatietn
audeuldlndfsarasiiruuuleusauasiudlaly
wanensanAnY
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