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A Comparative Study of Reverse Decision Percentage of Inference

for two Population Proportions between Bayesian Test and Z Test
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Abstract

The objectives of this research were to compare the percentage of reversing the
decision between Bayesian test and Z test when utilizing the delayed observations and to
consider the effect of the delay ed observations on the tests. The levels of (p1,p2) were
(0.5,0.7),(0.4,0.8) , (0.2,0.5) and (0.5,0.5) when the sample size was fixed at 60. The delayed
observations were 10, 20, 30, 40, 50 and 60. There were 24 situations and each situation
1,000 simulations run were tested at level of significance 0.05. The hypothesis was to test
whether or not the new treatment would outperform the normal treatment and how the
decision using the delayed observations would differ from the traditional one. The test
result of both tests yielded two possibilities. First, if the new treatment was better than the
normal one, the percentage of reversing the decision was rather small and was likely to
decrease as the delayed observations increased. This showed that the delayed observation
was small. In contrast, the large delayed observation had absolutely no effects on the
percentage of reversing the decision. The second possibility was that, if the new treatment
was not better than the normal one, the percentage of reversing the decision was high and
it would gradually decrease and close to 0 until the percentage of reversing the decision of

both Bayesian test and Z test did not differ.

Keywords : Reverse decision, Bayesian test, Z test for population proportion, and Delayed observations
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Tunsufifudanui lumssnulsaduliannsafmuesseznalunmsdnulimenalfuluen
fatlenavriuogfuminsuiswesens svazianiithe mudndiusivesiine uagisnissnw
veisoreelinanissnwiianilussesusnvemnisinu ndmntduoiaaslinanissnulail
wiriulussozusn dafunisfiavasdinisnmssnvinuuladivssdnsaiminda agyhnisaguann
wamssnwiluszezusn vidadedussesfiaulafnuvivinduenessiidusiuauely
Foyalumsinugtelimeluszogndsantananiiaulaviinisdne aziFendn Delayed
Observations: DO afuteyaiioravdsuntasnmsdadulainidnsinviuuulalinanissnui
And endieg 10U FAansiuTeuiisuisnssnwikuy A uae B313Fnmssnwwuulala
wansinwldAniniu ddudeyanmsinuivasluszerusnensazaguliinidnssnwinuy Al
wans¥nwlddndnuu B usidesinisi Do Mdudeyalunsinuiuaelimeluszogndsen
Paanarfiaulaviinsfnwm envazdsundasansnviduisnsinwiwy 8 Tnanisinwld
finduuu A lunsdifuandifiui DO Athasiinansznusteniauieudisulssansnmeesisns
$hwn
dmsuIBnmeaeumeadanldlunsdliinariluieiy dedeyaiidnvasfulumudeauud
\{Joedu (Assumptions) vesadinaaeuwuunis A3 n (Parametric Statistics) uamaz14nns
NAFDUANAULANAYBIFRAILUTEIINTADING U R madeUalAuUY Z 1ol DO hundaw
finrsaudne Fuduiiiauladniedininii DO WhunswRinsande fveseuaifiuuy Z oz
Tinanseaeuidugule
uenandadAfinauluirsiuilimeaoumuanieesdadiuysenaonguuia Tu
Pagtuldfinsumquiiiud (Bayes* Theorem) JaduaiAiimunnannguinanieandu &
TuuvAnuves Thomas (1763) [1] luedmmsthmguiudulddsliunsvatomnniin ustiagiucy
gnihaldaunndy esandmslilvsunsuresiaunedindislunisinszsiteya Jevil
Fsnsuvuiudvildinedu (2] Tednnsthantssgndlunisldauunnuelunarsdu Heluds
nsfnw dapurans §3ne warn1sanaulasieg lunisuivisnu endegiatu msfnwmdade
fifuasonadugninisnsinulaedmgquiivddnusuiussuuiieny [3] venanidslddng
ianauAndunguinsdadulatun uazimsimguiivdldidlunsinszineadludnde
anfeg1aty N3UMuRUALURRNIENISIAGEUANUANATITENINUTEANTBIAILUTTINLN
Uszunnmanenqulifiarudangulunisiiluld fusednsam wasaunsathlulddudunuuves
BrsUssdiumadendmssanailouardszeuisuilusuimaanssewin [4]
ludiuveansnageumuLanAvesdnaduUszynsainguainsumg ufvesudunly
wWuty eednnuuiiBenin edduuuud (Bayesian) @f@fINANAMULANANIINADANAFDULUY
wsnuein Ao luififeauufifowiu uasdunsinomguiiuduvssyndldsudoaunadoy

(Prior Information) nuanid1iudeaunanlaaindeyadaeg1eainnisfinen Feaznatedu
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ToaunAlnaiiile (Posterior Information) Fslunsusuladeaumenananiseiiarsaniieilanidu
AL B9 (Risk Function) wagiladduninugayde (Loss Function) §uduiiuraulafinuwinis
Wisueun1sasunlainsdndulasenindiimMsnaaeusuuiug wagisn1svedeukuud Liled

DO kALNANTENUNLRDNSNAADUTIIEDS

2. |NINARY
Amundndnuaiildlunisinu Ted3inssnwm 2 38 laud
T, wnASnsSnwiuudni
T, unuismssnwuuuln
p, wuanuhazduiisnwgtaelimelags T,

<

p, wniummnazduisnuiielimelasis T,

N wusudthefidnw a faana 7 dwmsuiinsinm T, e i =12

m wnudugiiefidnuidiudu a9 7 fmdnindina 7 dmiuiBnsinwm
do i=12 (&> D

N windnuuithesisuaildlunsinu e N =2n+2m

X.

Ti
wudutheiisnwimean N e dwmiuitnsinn T, e i =12

Y, wudnaudtheisnvimean m giae dmiuisnssnun T, e i =12

o (X, X,) azeglutianan Tuaz (Y,,Y,) dweguendina 7

1. a¥edeyanitldanunisaiituey fuAndndiuvesUssmnaisansngy suindaegng
LATILIATDS DO S1auhA 24 daunisel Usenoudie Adndiuvesssrinsisasdngs

U 4 SEAU KaTIWIAVBY DO 31U 6 NTE SIUNINUA 4x6 = 24 @DIUNITa
AmuaA1dnduvesUstvInssasnay (p,, p,) Asedu 4 seau lawn (0.5,0.7),

(0.4,0.8), (0.2,0.5) uag (0.5,0.5) AMNUATUINAIBYI N =60 UazA1MUAYUINYBY DO M =10, 20,

30, 40, 50, 60
2. MndeyausiazynazynismaaouiieisnsveaeutuULd waziBnsvaaeunuud 7
seautiudnfgy 0.05
aunAgulunisnaasu laun
H, @ p, 2 p, G8mssnw T, Wilalinanissnwiinitidnissnw T))

H, : p, < p, G3msshw T, Wikan1ssnwdniignissne T,)
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2.1 FBsnagauwuuLg
auuAliuarnaansluniazisn1ssnuiinisuanuaswusyad (Bemoulli distribution) Lag
Judasesiedu dufe X, waz X, Judwudsduiidaszaeiu laedt X; ~ binomial(n, p;)

dmsu i =12 agladlaidunnuruiuduainuinesidusiu (oint density) Ao

n n
f(xvxz | pl’ pz) :(le(XZJ 1X1 (1_ pl)rH(l 2Xz (1_ pz)nix2

N1INAABUANNAFIVTIR Y 2811N15WA1TUNINAN Bayes factor w30A1 B lagawi
7(py, p,) Budumnsihaziduniou (prior probability) 81 (py, p,) 3twlunisdnn lae
i 7( p,, P,) =1 agldilarduanumuuiuanuiiazduniends (posterior density function)
vo1 (py, P,) Wlofmua (X, X,) Ao

f (X, %, | Py, Po)72(Pys P,)

7(Pys Py | X1, %) =
f(x,, X, | Py, P,)7(Py, P,)dp,dp,

O ey
O ey

; o QT

B #ldlunisnaaevauufignu Amuman B =—"22
o

170

11
Tl Ty = prior probability of Hy = I J‘ﬂ'( p., P,)dp,dp,
0 p;

7, = prior probability of Hy =1-7,

11
o, = posterior probability of Hy = I Iﬂ'( P, P, | X, X, )dp,dp,
0p,

o, = posterior probability of Hy = 1- Q,
mvuanaeinisindulalunisvegeuaunfigiu
91 B <0.05 avasui fjias H, tufie Bnisshwwuulmilinadninisnissnwiwuy

Un#
{1 B>0.05 azaguin vewsu H, dufe FSnmssnuuuulllalldlvuadluninisnng
Snwuuuuni
A1 P —value Awuain P—value=P(Z > z.;)
Tl Zggs = pA plA
2p@-p)
n
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X L X L XX,
po="  P=F p=E

n n 2n
o  w Y v <, | a 5% =~ '
dwiu B Tutheiu iuriildlummesevauufgnulaglddeyaiios (X, X,) M 3381
T uatdeadnisuiteya (Y;,Y,) & Y3181 T W15 UAIY 199y IVHaNT
vegeuanufgiulasuwlativand
Y, waz Y, \JuduUsduiidasesdeiu laeq Y; ~ binomial(m, p;) dwsu i=12 a
Initaiduaumuuiueuinazdus Ao
mif m
— Y; m=Y1 Y m-y
g(yl’ Y, | P pz) - 11(1_ pl) ' 22(1_ pz) ’
1)\ Y2
lunsnegeuanuAgIuAdnigdl DO W IWA1TAUITINAEY A81INITHIAITNIRINAT Baye
factor n3eA1 B™ e (X, X,) waz (Y, Y,) ¥1finrsansiudu sglafedduanunuiiiy

amhazdumendawes (p,, p,) Wedvun (X, Xy, Y, Y,) #e
F (X % | Py P2)I(YL Yo | Py P2)Z(Py, P,)

”(pll P, | X3 X5, Y1 yz) =

O ey

1
J. f(Xl,Xz | Py pz)g(ylr Y, | Py pz)ﬂ'(pl’ pz)dpldpz
0

* a o (l*ﬂ'
B™ fldlunismeaevaunfignu fwimen B*=—221
a, 7Ty
11
el oy = jj”(p11 P | X%, Y1, Y,)dpydp, o =1-a,

0 p,
wnaginsindulalunismegdevanuignudutuieniu B
dwSunsdlifinsan X, X,, y;, Yo, M wag N d1 P—value A1uanan
P—value" = P(Z > z.,)

= ﬁz_ﬁl
IﬂEJ‘V] Z =
> [2pa-p)
n+m
= _Xty, = _XtY, <= Xty tX+tY,
pl_ ’ p2_ ’ p_
n+m n+m 2n+2m

2.2 F/NMAFIUUUUY

mwmaauamagmtﬁEnﬁ'Umafﬂ"miwdwaﬁmdaumawizmﬂiaaqﬂfjmé’w%%égﬂLam sz
nMInAaeUALdFIeIUTEYINTATN1TUANLIINIUL (binomial distribution) 2 naa Tagld
e Z (Z-test) Ao
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Tnes bl:F’ G =1-p. p, ==, d,=1-p,

mvuanaeinisindulalunisvegeuaunfigiu
1 Zogs >1.645 azazuin Ufies H, tufe Bnssnwuwuilvllinadiniisnssnm
wuuUn#

1 Zggs <1.645 azasuin weufu H, dufe Bmsinviuuuludldlalinadlund
FBNMsnwmuUUnG

A1 P —value analdain P—value=P(Z > z,)

lunsnageuALNAgIUNTNITIN DO 1Tseae Taedn (X, X,) wag (Y, Y,)

NINFUNTINAY
fananngeu Ao Zops = ——= EZ p.l. =
p.q, + P29
n+m n+m
o ~ X, + ~ _
n+m
~ X, +Y, ~ ~
p, =tV q,=1-p
2 n+m 2 2

wnainsindulalunmsveasevanudgrududuiioniu 2oy
dm3unsaiifionsan X, X,, Y, ¥,,M uaz N f1 P —value Auinenn
P—value" = P(Z > z.,)
3. dmnaudeiidudvesnmaudsunamisinaulavesiimmageuisaes Auanan
number of times P —value™ > 0.05
1,000
number of times P —value™ < 0.05
1,000

nanalaan azvinsiuduuAsweanIsadeUaNugiunauiit DO a1 9

dlo P —value <0.05

dlo P —value>0.05

WANFNAUNANITVAFUANNAFIUMAIIININ DO 11TUITINAIETUULEN

43



o =

MATINIENERIaIANsz U U 28 adui 2 Weunsngiau-Suinau 2562

4. asUnamaveaesdmiudeyaiiai1edu Inefiansanansanmmedevanuigiuludneiy
14 1,000 A

3. Naﬂ']iVIﬂa@ﬂLLazaﬁﬂ‘Sﬂj

nanaapsnsiilazinauaodifudvesnsiisuulaimsindulassnihdiinsnaaeusuy
wé uariBnmsvaaeunuud iedl DO luguuumsaawensdl (py, p,) = (05,0.7) Wlsensdl
WFE7 nauansLaun L ofvun (pl, pz) iz (0.5,0.7), (0.4,0.8), (0.2,0.5) wag (0.5,0.5)
YUINFIBE1N 60 kazIUIAYBI DO M =10, 20, 30, 40, 50, 60 91NN1TTIABIEAIUNITAIABNTEYI
g1 1,000 ass Wkanisdnsdedaneansiei 1 ansauanaduguil 1-9 wudr wamsmeaouan
WN1IegoULUULLE wazidnsnageuLuu® azlinantsmageuludianiafeiu lnsdiulng
Wedldudvesnsivdsuutamisdadulasnidnisvedeunuuiug asdidigeninedidudvesnis
WasuwUainsdnaulanniinismaaeuiuud

aaeil 1. Wesdudvesmsdsuulamnisdindule die (P,, P,) = (0.5,0.7) uaz N =60

% Decision is % Decision is
reversed reversed
Case (x1,x2) m Case (x1,x2) m
Bayes Bayes
factor z factor z
1 (29,40) 10 10.2% 51% 31 (30,42) 10 1.8% 1.9%
2 20 8.0% 6.7% 32 20 2.8% 3.2%
3 30 6.7% 6.4% 33 30 3.0% 2.3%
4 40 5.9% 3.9% 34 40 2.7% 2.3%
5 50 2.9% 2.4% 35 50 1.7% 1.5%
6 60 2.5% 2.4% 36 60 1.4% 1.3%
7 (29,41) 10 4.4% 1.8% 37 (31,39) 10 52.7% 60.1%
8 20 2.8% 3.6% 38 20 71.1% 70.1%
9 30 4.2% 2.2% 39 30 82.0% 83.2%
10 40 4.0% 2.6% 40 40 83.2% 85.5%
11 50 2.0% 1.5% 41 50 90.1% 90.8%
12 60 1.6% 1.4% 42 60 90.3% 92.4%
13 (29,42) 10 1.4% 0.6% 43 (34,38) 10 9.0% 15.0%
14 20 0.7% 1.6% a4 20 23.6% 22.0%
15 30 2.1% 1.3% 45 30 46.2% 44.9%
16 40 2.0% 1.5% 46 40 57.2% 55.4%
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% Decision is % Decision is
reversed reversed
Case (x;,x2) m Case (x,x2) m
Bayes Bayes
factor Z factor Z

17 50 1.6% 1.0% 47 50 69.0% 69.7%
18 60 0.9% 1.0% 48 60 74.8% 75.5%
19 (30,40) 10 20.6% 12.4% 49 (35,41) 10 24.9% 24.7%
20 20 10.5% 11.9% 50 20 52.7% 52.1%
21 30 10.3% 6.5% 51 30 60.5% 66.2%
22 40 9.4% 6.5% 52 40 68.9% 72.8%
23 50 5.5% 4.6% 53 50 82.4% 82.6%
24 60 4.7% 3.6% 54 60 84.8% 85.0%
25 (30,41) 10 6.4% 5.4%
26 20 6.7% 6.2%
27 30 6.5% 4.5%
28 40 6.1% 4.0%
29 50 3.2% 2.9%
30 60 2.8% 2.6%

12.0%

10.0% L -

8.0% -~ .. e

6.0% .‘:7***. b BN ’q :ayesfacm

4.0% ..~ ~

2.0% ‘ ==

0.0% m

10 20 30 40 50 60

U7 1. Wisuidisunmswasuwamsdnaula dle (P, P,) =0.507 7 (X, X,) =(29,40)

5.0%

4.0%

3.0%

2.0%

1.0%

~

~ B
L

P
e

B GRER X

~

~

f;';

0.0%

10

20

30

40

50 60

—

= =& = I Bayesfacto

Uil 2. WBsuisunsasuassinaula de (P, P,) =0.50.7 7 (X, X,) =(29,41)
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l’. =~ - ‘~ -
’ S
‘ B l,— - ‘ b = =& = Bayesfacto
~ ’ ~
?/. . _— i’ A
m
10 20 30 40 50 60

JUT 3. Wisuiflsumsdeuuasmsdadula We (Py, P,) =050 (X, X,) =(29,42)

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

*

~
~
~

= =& = Bayes facto

— 7

|

10 20 30 40

50 60

U 4. Wlsuieunmsasuassinaula die (P, P,) =0.50.70 9 (X, X,) =(30,40)

8.0%
7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
1.0%

¢---f

Y S

~
~

= =& = Bayes facto

B

0.0%

20 30 40

50

U7 5. Wisuifisunmswasuwasmsdndula dle (P, P,) =0.507 7 (X, X,) =(30,41)

3.5%
3.0%
2.5%
2.0%
15%
1.0%
0.5%

= =& = ' Bayes facto

— 7

0.0%

10 20 30 40

50 60

Uil 6. WlsuisumsWasuassinaula e (P, P,) =050 (X, X,) =(30,42)
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_ -
N aind g

= me¢ = Bayes factor

— =7

10 20

30 40 50 60

Ui 7. Wlsuiieunsasuassinaula die (g, P,) =0.50.7 7 (X, X,) =(31,39)

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%

n---
=
-
o
-
-

= =e = :Bayes factor

— -7

20.0%
10.0%
0.0%

10 20 30 40 50 60

a

U7 8. Wisuifisumswasuwasmsdndula de (P, P,) =0.507 7 (X, X,) =(34,38)

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0% -+

»----B
" -

= =& = :Bayes factor

— =7

10 20 30 40 50 60

Ui 9. Wisufieunsasuuasnsinaula de (P, P,) =0.50.70 7 (X, X,) = (35,41)

MN3U7 1-6 Hunsdifinansmaaouisandisléiisnsinuuuulmiliuaind Bnsine
wuuUnd nu Wesiudveinisilasuulasmssnaulaanisnisveageunuuiug wEININIBNT
VeEeULULE wariinuuandnsiutiosaniiosiuiuues DO Wiudy fhug‘uﬁ 7-9 Junsdifinanis
neaeUEe IRl m s uuulnilildlinafindiisnisnwuuuund wui Wesidusues

v a

maLU?{auLLUaamimmmﬂ,f\mﬂ%%mimaauﬁ”’aaaﬁ%ﬁLLuﬂﬁuqaﬁu wazANULANAToad o
2uAYee DO Lty

dmdunsdidug szhnaualRnzLNUA WY WediduduasnisiUasuwlassiadule
e (py, P,)=(0.4,08) uaz N =60 NUIN KANITNAADUINNITNITNAGDULUULUS LazISnIs

NegauLuLd alvnansneaasulufianiafedtu Fadesidudvesnisilasunlainisindulaasd
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wwalily 2 dnwase Ao axliesidudvesnisidsunlainsindulafisndnieslunsdiiinanis
nageuNTayatuszazuInliinIBnsshunuulndlildlinadniniSnisshwnuuund wazasd
Wesidwivesnsdndulagann neasfianuwandsiuegsinaulunsdinanismaaeuaindeya

TuszezusnlainiBmsshuwuulndlvinafndtBnssneuuuund uanadsgun 10-18

12%

1.0% <
~

0.8% ~
0.6% b . = =& = Bayes facto

u A 48 2
0.4% N

.

0.2% | S
. ‘ —f--p - -

10 20 30 40 50 60

31J17i 10. WisuiflsunaAsuulainsindula wle (py, P,)=(0.4,0.8) 7 (X1 X, ) =(29,40)

0.3%

0.2%
0 - “
’

0% . N = =6 = Bayesfactol

. ) h
0.1% . \ |
0.1% =

. N
0.0% | . m
- N 30
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