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Sudarat Nidsunkid 2010: Interval Estimation for the Difference between Independent
Proportions: Comparison of Four Methods . Master of Science (Statistics), Major
Field: Statistics, Department of Statistics. Thesis Advisor: Associate Professor

Prasit Payakkapong, M.S. 106 pages.

The objective of this research is to compare the interval estimation methods for the
difference between independent proportions. The methods under consideration in this study are
the Wald method, the Adding-4 method, the T2 method, and the Recentered method.
Determinations the sample sizes of two populations are n = n, andn = 1.5n,, and the values
of n , are set at 10, 30, 60, 100, 500 and 1,000. The values assigned to the first binomial
proportions (p, ) range from 0.1 to 0.9 with an increase of 0.1. The second binomial proportion
(p,)issetat0.1, p -p,range from 0.0 to 0.8 with increment of 0.1. Confidence coefficient is
determined to be 0.95 and 0.99. The simulation of this research is repeated 50,000 times in each
situation by the application of the SAS 9.1.3 Statistical Package. The criteria to select the
suitable confidence interval method are the coverage probability should not lower than the
specified confidence coefficient and the shortest average width. The conclusions of the

appropriate methods of this study are as follow:

For 0.95 and 0.99 confidence coefficient, The Wald method is suitable for large sample
sizes (n 0, > 500), due to the average width which is as short as the others methods, however
less complex to calculate. The Adding — 4 method is good for n, = n, =10andp, -p, are
0.4 — 0.6. The confidence interval from T2 method had the coverage probability not lower than
the specified confidence coefficient but the average width was longer than the other methods.

Lastly, the Recentered method is suitable for almost every case of study, except as noted above.
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7. S5msdszananennuesiudnsudaaunduny
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a = U = I o VoA a A a 4
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1 d' ) 1 =2 ] U p(l - p) =4 1
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1 4

Uszmnsmndnuwazdoyain lannarediei 1111150159 Prior Distribution tazizenin
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3 o (] 1 { J v 1 3|
Heny 6 197 X, X, ... X, dludreduguannlsznasniilansunnumuniuiy
4 S 1 o 1A . e . = 1 .
f(x|0) Tagh 0 WuA1weIdsgundl Prior Distribution 111 h() a9 Posterior
L A o . o 4
Distribution FUTUNIFLHINLIAWVVIQDU 1y ( Conditional Distribution ) U994 0 tUBDNIHUA

A19819qN X Ao
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f(x;0) f(x|0)h(O)
h(0]x)= -

f(x) f (%)
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N 1 { [ J
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f (x)

j 0f (x|0) h(0) dO
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9. ﬂ'li!!‘i]ﬂ!!‘i]\‘iﬁﬂ1 ( Beta Distribution )
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(0.8) {x( x)" dx o)
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a 9 I o T oA ~ A a 4 v
HENN T D1 XnJummJsqwumim}ﬂm}wm NUNIIUNBDT o LU B HeanFunwY
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HUMUBYRIn NNz uYeg X ﬁf)
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1 X
f(x) = x1-x)"" Wie 0<x<1;a>0,p>0
B (a.p)
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A A
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1
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Y +1
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Var(Yl) Var(Yl2 ) + 4Var(Yl ) + 2COV(Y12 ,2Y, + 1)
= +
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+
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.96012* 0.99628* 0.99628* 0.97690*
0.1 0.2,0.1 0.92952 0.97166* 0.97664* 0.96862*
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0.3 04,0.1 0.93826 0.96868* 0.96922* 0.96420*
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0.6 0.7,0.1 0.92840 0.96750* 0.96750* 0.95880*
0.7 0.8,0.1 0.91512 0.96240* 0.96240* 0.95414*
0.8 0.9,0.1 0.80202 0.96332* 0.96332* 0.96384*

manundunds

PP, P> P, Wald Adding—4 T2 Recentered
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.93770 0.97770* 0.97968* 0.95018*
0.1 0.2,0.1 0.93972 0.96634* 0.97274* 0.95698*
0.2 0.3,0.1 0.94742 0.96430* 0.96854* 0.95940*
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0.6 0.7,0.1 0.93110 0.95480* 0.95480* 0.95568*
0.7 0.8,0.1 0.93194 0.95632* 0.96406* 0.95428*
0.8 0.9,0.1 0.90834 0.96226* 0.96816* 0.94886*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 ~; 0.28810 0.30116 0.26841%*
0.1 0.2,0.1 - 0.32236 0.33080 0.30817**
0.2 0.3,0.1 = 0.34470 0.35066 0.33468%*
0.3 04,0.1 0.35249 - 0.36220 0.35033%*
0.4 0.5,0.1 - 0.36149%* 0.36587 -
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0.6 0.7,0.1 - 0.34395 0.35010 0.33929%*
0.7 0.8,0.1 = 0.32180 0.32984 0.31564**
0.8 0.9,0.1 - 0.28666 0.29924 0.27896**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.93868 0.96530* 0.97010* 0.94928*
0.1 0.2,0.1 0.94388 0.95442%* 0.95804* 0.95248*
0.2 0.3,0.1 0.94768 0.95538* 0.95558* 0.95402*
0.3 04,0.1 0.94634 0.95146* 0.95320%* 0.95154%*
0.4 0.5,0.1 0.94728 0.95094* 0.95204* 0.95204*
0.5 0.6,0.1 0.94298 0.95210%* 0.95418* 0.94950*
0.6 0.7,0.1 0.94630 0.95252* 0.95252* 0.95252%*
0.7 0.8,0.1 0.94078 0.94836 0.95578* 0.94854*
0.8 0.9,0.1 0.94228 0.95300* 0.96300* 0.95300*
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0.6 0.7,0.1 - 0.27582 0.27821 0.27542%*
0.7 0.8,0.1 = = 0.25747 0.25239%*
0.8 0.9,0.1 - 0.21962 0.22539 0.21584**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.94788 0.95880* 0.96228* 0.94824
0.1 0.2,0.1 0.94910* 0.95400* 0.95712%* 0.95140*
0.2 0.3,0.1 0.94750 0.95038* 0.95388* 0.95038*
0.3 04,0.1 0.94840 0.95200%* 0.95302* 0.95200%*
0.4 0.5,0.1 0.94728 0.94996* 0.94996* 0.94850*
0.5 0.6,0.1 0.94614 0.95122 0.95124* 0.95120*
0.6 0.7,0.1 0.93976 0.94824 0.95040* 0.94672
0.7 0.8,0.1 0.94382 0.94938* 0.95270* 0.94286
0.8 0.9,0.1 0.92958 0.95770* 0.95770* 0.95768*
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0.0 0.1,0.1 ~; 0.16902%* 0.17214 -

0.1 0.2,0.1 0.19469 0.19661 0.19855 0.19405%*
0.2 0.3,0.1 = 0.21418 0.21535 0.21287**
0.3 04,0.1 ~ 0.22406 0.22482 0.22350%*
0.4 0.5,0.1 = 0.22727 0.22790 0.22714**
0.5 0.6,0.1 - 0.22399 0.22476 0.22396**
0.6 0.7,0.1 - - 0.21516** -

0.7 0.8,0.1 = 0.19627** 0.19813 -

0.8 0.9,0.1 - 0.16875 0.17191 0.16690**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.94602 0.96088* 0.96334* 0.94822
0.1 0.2,0.1 0.94506 0.95800* 0.95836* 0.94938*
0.2 0.3,0.1 0.94016 0.95496* 0.95638* 0.95072*
0.3 04,0.1 0.94758 0.95440%* 0.95628%* 0.95394*
0.4 0.5,0.1 0.94272 0.95220%* 0.95288%* 0.95118%*
0.5 0.6,0.1 0.94540 0.95454* 0.95534* 0.95094*
0.6 0.7,0.1 0.94074 0.95294* 0.95700* 0.95070*
0.7 0.8,0.1 0.93890 0.95280* 0.95748* 0.95124*
0.8 0.9,0.1 0.93504 0.95804* 0.96060* 0.95140%*
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0.0 0.1,0.1 ~; 0.20019** 0.20571 -

0.1 0.2,0.1 - 0.22645 0.23012 0.22125%*
0.2 0.3,0.1 = 0.24325 0.24586 0.23959**
0.3 04,0.1 - 0.25303 0.25509 0.25028%**
0.4 0.5,0.1 = 0.25620 0.25804 0.25409%*
0.5 0.6,0.1 - 0.25291 0.25492 0.25109%*
0.6 0.7,0.1 - 0.24299 0.24556 0.24114**
0.7 0.8,0.1 = 0.22610 0.22972 0.22383%**
0.8 0.9,0.1 - 0.19980 0.20517 0.19661**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.94462 0.95594* 0.95776* 0.94644
0.1 0.2,0.1 0.94902* 0.95422%* 0.95542%* 0.94828
0.2 0.3,0.1 0.94788 0.95270* 0.95368* 0.95134*
0.3 04,0.1 0.94850%* 0.95282%* 0.95414* 0.95184*
0.4 0.5,0.1 0.94838 0.95378* 0.95378* 0.95154*
0.5 0.6,0.1 0.94644 0.95174* 0.95190* 0.95162*
0.6 0.7,0.1 0.94524 0.95272%* 0.95370* 0.95124*
0.7 0.8,0.1 0.94348 0.95350* 0.95482* 0.95238*
0.8 0.9,0.1 0.94000 0.95500%* 0.95744%* 0.95108*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 - 0.15386** 0.15659 -

0.1 0.2,0.1 0.17283%* 0.17481 0.17666 -

0.2 0.3,0.1 = 0.18834 0.18963 0.18656**
0.3 04,0.1 0.19513 0.19601 0.19703 0.19473%*
0.4 0.5,0.1 - 0.19848 0.19942 0.19748%*
0.5 0.6,0.1 - 0.19597 0.19699 0.19509%**
0.6 0.7,0.1 - 0.18813 0.18945 0.18721**
0.7 0.8,0.1 = 0.17467 0.17646 0.17349**
0.8 0.9,0.1 - 0.15356 0.15360 0.15197**
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nstin = n =500
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.94848* 0.95048* 0.95164* 0.94944*
0.1 0.2,0.1 0.94982* 0.95102* 0.95180* 0.95046*
0.2 0.3,0.1 0.94920* 0.94996* 0.95040* 0.94978*
0.3 04,0.1 0.94822 0.94884* 0.94884* 0.94860*
0.4 0.5,0.1 0.94864* 0.94988* 0.94988* 0.94960*
0.5 0.6,0.1 0.95006* 0.95082* 0.95088* 0.95068*
0.6 0.7,0.1 0.94770 0.94922* 0.94962* 0.94936*
0.7 0.8,0.1 0.94832 0.94976* 0.95060* 0.94858*
0.8 0.9,0.1 0.95304* 0.94996* 0.94996* 0.94996*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.074278 0.074654 0.074968 0.074227**
0.1 0.2,0.1 0.087575 0.087748 0.087940 0.087517**
0.2 0.3,0.1 0.095930 0.095994 0.096109 0.095875%*
0.3 04,0.1 ~ 0.10062 0.10070 0.10057%**
0.4 0.5,0.1 0.10213 0.10210 0.10216 0.10209**
0.5 0.6,0.1 0.10063 0.10061 0.10068 0.10060**
0.6 0.7,0.1 - 0.095962 0.096077 0.095945%*
0.7 0.8,0.1 = 0.087707 0.087898 0.087647**
0.8 0.9,0.1 0.074364** 0.074637 0.074949 0.074461
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nsdin = n =1,000
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.94992* 0.95096* 0.95096* 0.95010%*
0.1 0.2,0.1 0.94872* 0.94968* 0.95002* 0.94928*
0.2 0.3,0.1 0.94868* 0.94934* 0.94934* 0.94896*
0.3 04,0.1 0.95160%* 0.95224* 0.95226%* 0.95206*
0.4 0.5,0.1 0.94778 0.94792 0.94792 0.94780
0.5 0.6,0.1 0.94944* 0.95006* 0.95006* 0.94988*
0.6 0.7,0.1 0.94916* 0.95042* 0.95050* 0.95026*
0.7 0.8,0.1 0.94922* 0.95046* 0.95128* 0.95038*
0.8 0.9,0.1 0.94724 0.95338* 0.95338* 0.95338*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.052546 0.052680 0.052792 0.052527**
0.1 0.2,0.1 0.061950 0.062012 0.062080 0.061929**
0.2 0.3,0.1 0.067862 0.067885 0.067926 0.067843**
0.3 04,0.1 0.071168 0.071169 0.071195 0.071151**
0.4 0.5,0.1 = = - -

0.5 0.6,0.1 0.071185 0.071177 0.071203 0.071176**
0.6 0.7,0.1 0.067883 0.067885 0.067926 0.067879**
0.7 0.8,0.1 0.061962** 0.061987 0.062056 0.061965

0.8 0.9,0.1 - 0.052693 0.052805 0.052630**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.94616 0.94880* 0.94928* 0.94658
0.1 0.2,0.1 0.94942* 0.94968* 0.95078* 0.94966*
0.2 0.3,0.1 0.95110%* 0.95194* 0.95210%* 0.95136*
0.3 04,0.1 0.94926* 0.95042* 0.95062* 0.94994*
0.4 0.5,0.1 0.94652 0.94748 0.94770 0.94766
0.5 0.6,0.1 0.94994* 0.95116* 0.95116* 0.95112%*
0.6 0.7,0.1 0.94694 0.94910* 0.94954* 0.94900*
0.7 0.8,0.1 0.94778 0.94938* 0.94968* 0.94898*
0.8 0.9,0.1 0.94798 0.95190%* 0.95278%* 0.95086*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 ~; 0.068094** 0.068362 -

0.1 0.2,0.1 0.077679 0.077861 0.078039 0.077635%*
0.2 0.3,0.1 0.084000 0.084117 0.084244 0.083957**
0.3 04,0.1 0.087594 0.087676 0.087776 0.087557**
0.4 0.5,0.1 = = - -

0.5 0.6,0.1 0.087606 0.087668 0.087768 0.087586**
0.6 0.7,0.1 - 0.084102 0.084228 0.084015**
0.7 0.8,0.1 = 0.077826 0.078003 0.077719**
0.8 0.9,0.1 - 0.068097 0.068364 0.067949**
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alszanaanuiziunsoungy

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.95018* 0.95112* 0.95146* 0.95046*
0.1 0.2,0.1 0.94934* 0.94974* 0.95000* 0.94956*
0.2 0.3,0.1 0.94830 0.94882* 0.94896* 0.94854*
0.3 04,0.1 0.94880* 0.94912%* 0.94922%* 0.94910%*
0.4 0.5,0.1 0.94810 0.94872* 0.94878* 0.94884*
0.5 0.6,0.1 0.94968* 0.95110%* 0.95114* 0.95070*
0.6 0.7,0.1 0.95024* 0.95094* 0.95124* 0.95086*
0.7 0.8,0.1 0.94864* 0.94912* 0.94978* 0.94914*
0.8 0.9,0.1 0.94944* 0.95142%* 0.95174%* 0.95098*

manundunds

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.047985 0.048087 0.048183 0.047971**
0.1 0.2,0.1 0.054956 0.055021 0.055084 0.054941**
0.2 0.3,0.1 = 0.059465 0.059511 0.059409**
0.3 04,0.1 0.061959 0.061988 0.062024 0.061946**
0.4 0.5,0.1 = 0.062801 0.062834 0.062768**
0.5 0.6,0.1 0.061956 0.061977 0.062013 0.061948**
0.6 0.7,0.1 0.059429 0.059457 0.059503 0.059427**
0.7 0.8,0.1 0.054973** 0.055014 0.055078 0.054977
0.8 0.9,0.1 0.048061** 0.048087 0.048181 0.048033
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v Pl ' [
Y04 p, - p, NANUsEANTANFOIY 0.99 N3din, = n, =10

1 [ I
alszanaanuiziunsoungy

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.99128* 0.99986* 0.99986* 0.99986*
0.1 0.2,0.1 0.95130 0.99874* 0.99966* 0.99986*
0.2 0.3,0.1 0.95228 0.99712* 0.99712%* 0.99174*
0.3 04,0.1 0.97090 0.99034* 0.99272* 0.99520*
0.4 0.5,0.1 0.96318 0.98620 0.99594* 0.99394*
0.5 0.6,0.1 0.97708 0.99028* 0.99492* 0.99284*
0.6 0.7,0.1 0.93240 0.99360* 0.99360* 0.99414*
0.7 0.8,0.1 0.95932 0.99426* 0.99426* 0.99456*
0.8 0.9,0.1 0.87610 0.99612* 0.99746* 0.98836

manundunds

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.59729 0.75935 0.82030 0.56757**
0.1 0.2,0.1 - 0.82070 0.86845 0.72242%*
0.2 0.3,0.1 = 0.86421 0.89652 0.81302%*
0.3 04,0.1 - 0.88974 0.91175 0.86533%*
0.4 0.5,0.1 = = 0.91616 0.89180%**
0.5 0.6,0.1 - 0.88885%* 0.91124 0.89530
0.6 0.7,0.1 - 0.86312%* 0.89558 0.87699
0.7 0.8,0.1 = 0.82074** 0.86845 0.83626
0.8 0.9,0.1 - 0.75840%* 0.81976 -
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v Pl ' [
Y04 p, - p, NAWUsEANTANUARIU 0.99 N3G n, = n, =30

1 [ I
alszanaanuiziunsoungy

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.99162* 0.99728* 0.99868* 0.99728*
0.1 0.2,0.1 0.98496 0.99420* 0.99526* 0.99140*
0.2 0.3,0.1 0.98342 0.99132%* 0.99346* 0.99030*
0.3 04,0.1 0.98468 0.98980* 0.99156* 0.99054*
0.4 0.5,0.1 0.98448 0.99096* 0.99096* 0.99150*
0.5 0.6,0.1 0.97908 0.98880 0.99202* 0.99078*
0.6 0.7,0.1 0.97032 0.99248* 0.99248* 0.99202*
0.7 0.8,0.1 0.95766 0.99150* 0.99592* 0.99216*
0.8 0.9,0.1 0.94538 0.99546* 0.99814* 0.99360*

manundunds

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.38471 0.41678 0.44848 0.37657**
0.1 0.2,0.1 - 0.47305 0.49276 0.44911%*
0.2 0.3,0.1 = 0.51009 0.52196 0.49590**
0.3 04,0.1 ~ 0.53112 0.53887 0.52320%*
0.4 0.5,0.1 = 0.53771 0.54425 0.53400%*
0.5 0.6,0.1 - - 0.53837 0.52953%*
0.6 0.7,0.1 - 0.51022 0.52220 0.51008**
0.7 0.8,0.1 = 0.47334 0.49265 0.47289%*
0.8 0.9,0.1 - 0.41715 0.44850 0.41488**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.99260* 0.99946* 0.99962* 0.99982*
0.1 0.2,0.1 0.97744 0.99910* 0.99910%* 0.99930*
0.2 0.3,0.1 0.97538 0.99428* 0.99794* 0.99624*
0.3 04,0.1 0.98096 0.99354* 0.99528* 0.99506*
0.4 0.5,0.1 0.97282 0.99430* 0.99456* 0.99314*
0.5 0.6,0.1 0.96332 0.99210%* 0.99412* 0.99412%*
0.6 0.7,0.1 0.94962 0.99340* 0.99678* 0.99298*
0.7 0.8,0.1 0.93922 0.99648* 0.99658* 0.99386*
0.8 0.9,0.1 0.92726 0.99760* 0.99760* 0.99012*

manundunds

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.55890 0.68691 0.74766 0.53495%*
0.1 0.2,0.1 - 0.74456 0.78986 0.65148%*
0.2 0.3,0.1 = 0.78150 0.81466 0.71581**
0.3 04,0.1 ~ 0.80467 0.83004 0.75882%*
0.4 0.5,0.1 - 0.81192 0.83514 0.77959**
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0.0 0.1,0.1 0.98986* 0.99486* 0.99602* 0.99088*
0.1 0.2,0.1 0.98852 0.99194* 0.99304* 0.99046*
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0.1 0.2,0.1 - 0.33416 0.34238 0.32538%*
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0.6 0.7,0.1 - 0.36253 0.36753 0.36218%*
0.7 0.8,0.1 = 0.33392 0.34217 0.33338%*
0.8 0.9,0.1 - 0.28955 0.30248 0.28789**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.98940* 0.99398* 0.99452* 0.99146*
0.1 0.2,0.1 0.98784 0.99044* 0.99130* 0.98998*
0.2 0.3,0.1 0.98868 0.99030* 0.99096* 0.98986*
0.3 04,0.1 0.98840 0.98942%* 0.99036* 0.98980*
0.4 0.5,0.1 0.98840 0.99036* 0.99090* 0.99088*
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0.7 0.8,0.1 0.98410 0.99160* 0.99200* 0.99060*
0.8 0.9,0.1 0.98230 0.99398* 0.99418* 0.99154*
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PP, P> P, Wald Adding—4 T2 Recentered
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0.2 0.3,0.1 = 0.28135 0.28383 0.27881**
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0.6 0.7,0.1 - 0.28144 0.28392 0.28124**
0.7 0.8,0.1 = 0.25831 0.26240 0.25800%*
0.8 0.9,0.1 - 0.22207 0.22873 0.22126**
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0.0 0.1,0.1 0.98866 0.99424* 0.99562* 0.99016*
0.1 0.2,0.1 0.98976* 0.99302* 0.99412* 0.99232*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.98704 0.99102* 0.99390* 0.99030*
0.1 0.2,0.1 0.98822 0.98960* 0.99198* 0.98952*
0.2 0.3,0.1 0.98834 0.99158* 0.99194* 0.99158*
0.3 04,0.1 0.98892 0.99030* 0.99088* 0.99060*
0.4 0.5,0.1 0.98934* 0.99044* 0.99104* 0.99026*
0.5 0.6,0.1 0.98748 0.99060* 0.99134* 0.99064*
0.6 0.7,0.1 0.98604 0.99060* 0.99146* 0.99046*
0.7 0.8,0.1 0.98626 0.99164* 0.99244* 0.99076*
0.8 0.9,0.1 0.98242 0.99076* 0.99304* 0.99014*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 ~; 0.20212 0.20789 0.19678**
0.1 0.2,0.1 - 0.22972 0.23352 0.22583%*
0.2 0.3,0.1 = 0.24749 0.25021 0.24456**
0.3 04,0.1 - 0.25759 0.25971 0.25533%*
0.4 0.5,0.1 0.25978 0.26086 0.26280 0.25909%**
0.5 0.6,0.1 - 0.25767 0.25979 0.25625%*
0.6 0.7,0.1 - 0.24735 0.25006 0.24615%*
0.7 0.8,0.1 = 0.22974 0.23352 0.22865%*
0.8 0.9,0.1 - 0.20220 0.20789 0.20106**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.98942* 0.99012* 0.99078* 0.98996*
0.1 0.2,0.1 0.98908 0.98964* 0.98984* 0.98958*
0.2 0.3,0.1 0.98924 0.98972%* 0.98982* 0.98956*
0.3 04,0.1 0.98940* 0.98962* 0.98972* 0.98988*
0.4 0.5,0.1 0.98950* 0.98994* 0.99006* 0.98984*
0.5 0.6,0.1 0.98934* 0.98978* 0.98992* 0.99008*
0.6 0.7,0.1 0.98890 0.98940* 0.98960* 0.98934*
0.7 0.8,0.1 0.98806 0.98960* 0.99000* 0.98922
0.8 0.9,0.1 0.98634 0.98996* 0.98996* 0.99034*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.097581 0.098077 0.098725 0.097444**
0.1 0.2,0.1 - 0.11529 0.11569 0.11491**
0.2 0.3,0.1 = 0.12613 0.12637 0.12590%*
0.3 04,0.1 0.13222 0.13222 0.13238 0.13209%*
0.4 0.5,0.1 0.13419 0.13417 0.13429 0.13410%*
0.5 0.6,0.1 0.13222 0.13222 0.13237 0.13218%*
0.6 0.7,0.1 - 0.12614 0.12638 0.12611**
0.7 0.8,0.1 = 0.11529%* 0.11568 -

0.8 0.9,0.1 - 0.098087 0.098736 0.097998**
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alszanaanuiziunsoungy

PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.98934* 0.98970* 0.98998* 0.98942*
0.1 0.2,0.1 0.98986* 0.99018* 0.99032* 0.99008*
0.2 0.3,0.1 0.98938* 0.98944* 0.98950* 0.98950*
0.3 04,0.1 0.98984* 0.99012* 0.99016%* 0.99000%*
0.4 0.5,0.1 0.98852 0.98884 0.98884 0.98872
0.5 0.6,0.1 0.99012* 0.99020* 0.99030* 0.99042*
0.6 0.7,0.1 0.98896 0.98944* 0.98954* 0.98928*
0.7 0.8,0.1 0.98906 0.98938* 0.98968* 0.98960*
0.8 0.9,0.1 0.98886 0.99010* 0.99010* 0.99036*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.069046 0.069222 0.069454 0.068998**
0.1 0.2,0.1 0.081407 0.081488 0.081630 0.081352**
0.2 0.3,0.1 0.089179 0.089208 0.089294 0.089126**
0.3 04,0.1 0.093524 0.093526 0.093580 0.093478**
0.4 0.5,0.1 = = - -

0.5 0.6,0.1 0.093539 0.093538 0.093593 0.093525%*
0.6 0.7,0.1 - 0.089219 0.089304 0.089211**
0.7 0.8,0.1 = 0.081475 0.081615 0.081462**
0.8 0.9,0.1 - 0.069260 0.069492 0.069229**

a { 1 ] < [
e * vunei Imsdsznaildmlsznaanuinziuaseunquuesiisn

A o 1o 1w a A o Ao
L%euu"lumﬂmmfmﬂixﬁmmmwauu‘wﬂmu@

= A n 9 9 A ] A o A =
— NN ﬂﬁﬂ!‘ﬂubJulﬂWWﬂ’ﬂiJﬂ’JNmﬁEIGU’ENGD"Nﬂ’ﬂiJL‘FfDJH HBIINUATAIY

] I ° [ a A o Ao
m%mﬂuﬂiﬂ‘uﬂqummmuﬂizﬁwﬁmmwauuﬂmﬁuﬂ

=

= aa Aq ¥ v A oA
** UUIYD 'Jﬁﬂ’liﬂﬁZNWfl!WGlWﬂ'JnJﬂ'ﬂ\uﬂaﬂsllﬂﬂ“lﬂ\iﬁu‘ﬂﬁﬂ

q



87

Cowerage Probability “Hidth
0.9305 0.095 =
0.09
0.99+
0.085
09895 0.0+
0.075+
0,959+
0.07+
09885 0,065
T T T T T T T 1 T T T T T T T T
0001 0203 040506 0.7 0.8 0001 0203040506 0708
pl-pl pl-pl

—+— Wald —*— Adding 4 —+— Wald —*— Adding 4
—.— T2 i— Fecentered —.— T2 i— Eecentered

4 ' ] I { 1 §y o
M 23 ﬂ1ﬂ§$NTMﬂ31Nu1ﬂ$LTJ‘L!ﬂi’E)TJﬂQ1]LLa%ﬂ'J”INﬂ%ﬁmaﬂﬂl@ﬂ%ﬁﬂﬂj"mﬁfﬂﬂu

v P2 ' '
Y04 p, - p, NANUsEANTANMFONU 0.99 1Az n = n_ =1,000

~ ~ 1T ag 4 Y [] I
INAITNIN 23 1Az NN 23 WU ATveINaa lmlsznuanuhezilunsouagu
' Pl v [ [l I

Tidnnadulsz@nianudetufidimua e p, -p, UA10.0 0.3 1ag 0.5 35 Adding - 4
an Aad Y ] I Vo 1 T @ g =5
3% T2 1az35 Recentered 1mszinmuanumingiiuasounquludinmdulszanianm
A o Ao = Y A A A A 1 9 ~ [}
WoluimMruanANIal enIUWo p, -p_ T 0.4 1AZIHDNTUNAIANUAINAURABVDIF

d'i q'/ 1 ag Y Y d' 3 d' d' =
ANUFDIUNYI IT Recentered IHiAIANUNNURAGTUNGA B p -p, 1A10.0-0.3 LAz
0.5 — 0.8 LA FUNANANLAAIAIANUNINUNASNUI AIANUNIURAVDIF19IANY
A o asA Y A o =< ] Y yas 3 Y
WoRunnnIsiam Indinesnunin Jseenanlanaunsoldismslan lalunmsdszana
] A o A as S B ama 1 o ~ [ 3 A
FI9ANUFDNY 1aIHBI91INITURINAAUITNNIBABNMIMUINVINNAGA AITUNDANY

4

Y 4 ] 4 o
azadn lunsditinanfen19iTveandalumsdsznareanuideiuvesp, -p,



nstin, =750,n, = 500

88

4 J 1 I J { 1 §y o
3199 24 ﬂﬁjigll1@1!?’131111«!15]8Lﬂuﬂi@ﬂﬂqulm%ﬂiﬂ'ﬂﬂﬂgJ}NmaElellﬂﬂslﬂﬂﬂ'.l”mls]dfﬂllu
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.98852 0.98940* 0.98978* 0.98884
0.1 0.2,0.1 0.99004* 0.99030* 0.99068* 0.99030*
0.2 0.3,0.1 0.99010* 0.99048* 0.99070* 0.99048*
0.3 04,0.1 0.98990* 0.99020* 0.99042* 0.99028*
0.4 0.5,0.1 0.98846 0.98922 0.98928* 0.98918
0.5 0.6,0.1 0.98960* 0.99014* 0.99026* 0.99036*
0.6 0.7,0.1 0.98908 0.98958* 0.98980* 0.98942*
0.7 0.8,0.1 0.98888 0.99026* 0.99064* 0.99034*
0.8 0.9,0.1 0.98772 0.99000* 0.99042* 0.99036*
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 - 0.089460** 0.090015 -

0.1 0.2,0.1 0.10206 0.10231 0.10268 0.10195%*
0.2 0.3,0.1 0.11037 0.11054 0.11080 0.11027**
0.3 04,0.1 0.11510 0.11522 0.11543 0.11501%**
0.4 0.5,0.1 = = 0.11692%* -

0.5 0.6,0.1 0.11511 0.11522 0.11542 0.11508%**
0.6 0.7,0.1 - 0.11053 0.11079 0.11041**
0.7 0.8,0.1 = 0.10229 0.10266 0.10219**
0.8 0.9,0.1 - 0.089508 0.090059 0.089396**
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PP, P> P, Wald Adding—4 T2 Recentered
0.0 0.1,0.1 0.98996* 0.99026* 0.99046* 0.99022*
0.1 0.2,0.1 0.98966* 0.99000* 0.99008* 0.98972*
0.2 0.3,0.1 0.98954* 0.98966* 0.98992* 0.98966*
0.3 04,0.1 0.98902 0.98922 0.98930* 0.98926
0.4 0.5,0.1 0.98984* 0.99018* 0.99024* 0.99010*
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data Random_Binomial ;

n2=10;
pl=0.1;
p2=0.1;
diff p=pl-p2;
doI=1to 50000 ;
seed =20001 ;
Y1 = ranbin(seed,nl,pl) ;
Y2 = ranbin(seed,n2,p2) ;
output ;
end ;
J*
proc print data = Random_Binomial ;
run ;

*/

Fuit 2 msfmnashamuieiudedssana 4 53
data Wald_Method ; *Wald Method ;
set Random Binomial ;

alpha =0.01 ;

p_hatl =Y1/nl;

q_hatl = 1-p_hatl ;

p_hat2=Y2/n2;

q_hat2 =1-p_hat2 ;



output ;

/*

100

z = probit(1-alpha/2) ;
Lower Wald = (p_hatl-p_hat2)-
(z*SQRT((p_hatl*q_hatl/nl)+(p_hat2*q_hat2/n2))) ;
Upper_Wald = (p_hatl-p_hat2)+
(z*SQRT((p_hat1*q_hatl/n1)+(p_hat2*q_hat2/n2))) ;
if diff p <= Upper_Wald & diff p >= Lower Wald
then Wald =1 ; else Wald=0 ;
if Wald = 1 then OK_Wald : Sum_Wald+Wald ;
if Wald = 1 then Width_Wald = Upper_Wald-Lower Wald ;
if Width Wald "=

then OK_Width Wald : Sum_Width Wald+Width Wald ;

proc print data = Wald Method ;

run ;

*/

data Adding4 Method ; *Adding-4 Method ;

set Random_Binomial ;

alpha =0.01 ;

p_hatl_adding4 = (Y1+1)/(n1+2) ;

q_hatl_adding4 = 1-p_hatl adding4 ;

p_hat2_adding4 = (Y2+1)/(n2+2) ;

q_hat2_adding4 = 1-p_hat2 adding4 ;

z=probit(1-alpha/2) ;

Lower Adding4 = (p_hatl adding4-p hat2 adding4)-
(z*SQRT((p_hatl_adding4*q_hatl adding4/(n1+2))+
(p_hat2_adding4*q_hat2_adding4/(n2+2)))) ;

Upper_Adding4 = (p_hatl adding4-p_hat2 adding4)+
(z*SQRT((p_hatl_adding4*q hatl adding4/(n1+2))+
(p_hat2 adding4*q hat2 adding4/(n2+2)))) ;

if diff p <= Upper_Adding4 & diff p >= Lower Adding4
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then Adding4 =1 ; else Adding4 =0 ;
if Adding4 = 1 then OK_Adding4 : Sum_Adding4+Adding4 ;
if Adding4 = 1 then Width_Adding4 = Upper Adding4-Lower Adding4 ;
if Width Adding4 "=.
then OK_Width Adding4 : Sum Width Adding4+Width Adding4 ;
output ;
Jx
proc print data = Adding4 Method ;
run ;
*/
data T2 Method ; *T2 Method ;
set Random_Binomial ;
alpha =0.01 ;
p_hatl T2 = (Y1+1)/(nl1+2) ;
q_hatl T2 =1-p hatl T2;
p_hat2 T2 = (Y2+1)/(n2+2) ;
q hat2 T2 =1-p hat2 T2;
E Y1 1=(nl*pl);
E Y1 2=ml*(nl-1)*@pl**2))+(nl*pl);
E Y1 3= ml*nl-1)*(nl1-2)*(pl1**3))+
(B3*nl*(nl-1)*(pl**2))+(nl*pl) ;
E Y1 4=ml*nl-1)*(n1-2)*(n1-3)*(p1**4))+
(6*n1*(n1-1)*(n1-2)*(p1**3))+
(7*nl*(nl1-1)*(p1**2))+(nl*pl) ;
Var p hatl T2=((E_Y1 2-(E_Y1 1*#2))/((n1+2)**4) ) +
((E_Y1 4-(E_Y1 2%*2)+(4*E Y1 2)-
(4*E_Y1 1**2)+(4*E_Y1 3)-
(4*E_Y1 2*E_Y1_1)/((n1+2)**6) ) -
((2*E_Y1 _3)+H4*E_Y1 2)-2*E_Y1 2*E Y1 _1)-
(4*E_Y1_1*%*2))/((n1+2)**5) ) ;
E Y2 1=(m2*p2);
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E Y2 2=m2*(n2-1)*(p2**2))+(n2*p2) ;

E Y2 3 =(n2*n2-1)*(n2-2)*(p2**3))+
(3*n2*(n2-1)*(p2**2))+(n2*p2) ;

E Y2 4 =(n2*n2-1)*(n2-2)*(n2-3)*(p2**4))+
(6*n2*(n2-1)*(n2-2)*(p2**3))+
(7*n2*(n2-1)*(p2**2))+(n2*p2) ;

Var p hat2 T2 =((E_Y2 2-(E_Y2 1*#¥2))/(n2+2)**4) ) +

((E_Y2 4-(E Y2 2**2)}+(4*E_Y2 2)-
(4*E_Y2_1**2)+(4*E_Y2 3)-

(4*E_Y2 2*E_Y2_1)/((n2+2)**6) ) -
(((2*E_Y2 _3)+H4*E_Y2 2)-2*E_Y2 2*E Y2 1)-
(4*E_Y2_1*%¥2))/((n2+2)**5) ),

df T2 =2*(((p_hatl T2*q hatl T2/(n1+2))+
(p_hat2 T2*q hat2 T2/(n2+2)))**2)/

(Var_p_hatl T2+Var p hat2 T2);

t = tinv(1-alpha/2,df T2);

Lower T2 = (p_hatl T2-p hat2 T2)-
(t*SQRT((p_hatl _T2*q hatl T2/(n1+2))+
(p_hat2 T2*q hat2 T2/(n2+2)))) ;

Upper T2 =(p_hatl T2-p hat2 T2)+
(t*SQRT((p_hatl T2*q hatl T2/(n1+2))+
(p_hat2_T2*q_hat2_T2/(n2+2)))) ;

if diff p <= Upper_T2 & diff p >= Lower T2

thenT2=1;else T2=0;

if T2 =1 then OK T2 : Sum_ T2+T2;

if T2 =1 then Width T2 = Upper_T2-Lower T2 ;

if Width T2 "=

then OK_Width T2 : Sum Width T2+Width_T2;
output ;
Jx

proc print data = T2 Method ;



103

run ;
*/
data Recentered Method ; *Recentered Method ;
set Random Binomial ;
alpha =0.01 ;
p_hatl =Y1/nl;
q_hatl = 1-p_hatl ;
p_hat2=Y2/n2;
q_hat2 =1-p_hat2 ;
p_hat = ((n2*p_hat1)+(n1*p_hat2))/(n1+n2) ;
if p_hat < ((p1-p2)*n2)/(n1+n2)
then p_hat Recentered = ((p1-p2)*n2)/(n1+n2) ;
else if p_hat <= 1-((p1-p2)*n1)/(n14n2)&
p_hat >= ((p1-p2)*n2)/(n1+n2)
then p_hat Recentered =p_hat ;
else if p_hat > (1-((p1-p2)*n1)/(n1+n2))
then p_hat Recentered = 1-((p1-p2)*n1)/(n1-+n2) ;
df Recentered =nl+n2-2 ;
k = tinv(1-alpha/2,df Recentered) ;
Lower Recentered = ( (p_hatl-p_hat2)/(1+(k**2/(n1+n2))) )-
(k*SQRT((1+(k**2/(n1+n2)))*((1/n1)+(1/n2))*
(p_hat_Recentered*(1-p_hat Recentered))-
(((p_hatl-p_hat2)**2)/(n1+n2)))/
(1+(k**2/(n1+n2))) ) ;
Upper_Recentered = (p_hat1-p_hat2)/(1+(k**2/(n1+n2)))+
(k*SQRT((1+(k**2/(n1+n2)))*((1/n1)+(1/n2))*
(p_hat_Recentered*(1-p_hat Recentered))-
(((p_hatl-p_hat2)**2)/(n1+n2)))/
(1+(k**2/(n1+n2))) ) ;
if diff p <= Upper_Recentered & diff p >= Lower Recentered

then Recentered = 1 ; else Recentered =0 ;
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if Recentered = 1
then OK_Recentered : Sum_Recentered+Recentered ;
if Recentered = 1
then Width_Recentered = Upper Recentered-Lower Recentered ;
if Width_Recentered "= .
then OK_Width Recentered : Sum_ Width Recentered+Width Recentered ;
keep Sum_Recentered Lower Recentered Upper Recentered
Recentered Width Recentered Sum Width Recentered ;
output ;
Jx
proc print data = Recentered Method ;
run ;
*/
it 3 masznamaninhezilunseuagu manSeufeumilszanamaunhaziy
m@uﬂgmmzmsﬁmammmn”;’nm'ﬁiﬂmmﬁ’mmmvﬁaﬁl’u
data Compute ;
set Wald_Method (firstobs=50000 obs=50000 ) ;
Coverage Wald = Sum_Wald/50000 ;
if Coverage Wald < 1 & Coverage Wald > 0.98927
then Average Width Wald = Sum_ Width Wald/Sum_ Wald ;
set Adding4 Method (firstobs=50000 obs=50000) ;
Coverage Adding4 = Sum_Adding4/50000 ;
if Coverage Adding4 <1 & Coverage Adding4 > 0.98927
then Average Width Adding4 = Sum_ Width Adding4/Sum_Adding4 ;
set T2 Method (firstobs=50000 obs=50000) ;
Coverage T2 = Sum_T2/50000 ;
if Coverage T2 <1 & Coverage T2 > 0.98927
then Average Width T2 = Sum_ Width T2/Sum T2 ;
set Recentered_Method (firstobs=50000 obs=50000) ;

Coverage Recentered = Sum_Recentered/50000 ;



105

if Coverage Recentered < 1 & Coverage Recentered > (0.98927
then Average Width Recentered = Sum_Width Recentered/Sum_Recentered ;
output ;
Jx
proc print data = Compute ;
run ;

*/

Fuit 4 myRavinadng

data Coverage and Width ;

set Compute ;

keep nl n2 pl p2 diff p alphal
Coverage Wald Average Width Wald
Coverage Adding4 Average Width Adding4
Coverage T2 Average Width T2
Coverage Recentered Average Width Recentered ;

output ;

proc print data = Coverage and Width label ;

label Coverage Wald='Co_Wald' Average Width Wald='"Wi_Wald'
Coverage Addingd='Co_Add4' Average Width Addingd="Wi_Add4'
Coverage T2='Co_T2' Average Width T2='"Wi T2'

Coverage Recentered='"Co_Re' Average Width Recentered='Wi RE';
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