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Abstract

The objective of this research is to estimate the population parameter ( p ) or probability of
success in each experiment based on negative binomial distribution. The maximum likelihood,
Bayes’ and Markov Chain Monte Carlo methods are considered by the process of hypothesis test
to study that the estimators from simulation data are not different from the population parameters.
The data is generated from negative binomial distribution as follows: the population parameter as
small (0.2), medium (0.5), and large (0.8), the sample sizes and parameter 7 or called number of
success as small sample sizes (n=10) r =3, 5, medium sample sizes ( n =30) r =10, 20, and large
sample sizes (n=50) r =10, 30. The results are found that the estimators of the maximum
likelihood method are not perceivably different from the population parameters in all cases except
large population parameter and sample sizes. The Bayes’ method produces dissimilar estimation
to the population parameters in all sample sizes. Most estimators of Markov Chain Monte Carlo
method are equal population parameters when the population parameters and the sample sizes

are in level of medium and large.

Keywords: negative binomial distribution; maximum likelihood; Bayes’; Markov Chain Monte Carlo

1. unidn %a1838 Lawn 35Tuiuud (moments method)

1uifediunniigagenuneiiiednyr  38a17zd19zifugage (maximum likelihood
Fnwagiiaulaluuszyns (population) Fudenda method) 38lafd1&saoadngn (minimum Chi-
AN915ies (parameter) usiilosannidesadn square method) 3%'575\1?1@&91&1?361 (least squares
aualding a1 wasnineinsyana 3akANYT  method) waziiveuud (Bayes’ method) tludu
1NNguiIoEns (sample) ignidienunednedguann  FadesfinnsanaumuIzauYeIA1UTEaIA

Usgrns Wweanlasenii fausyanal (estimator) fanan IngorfeaURveswiusEunn tawn A3

wazihflaannguiiegseunuludsuszyns ldieuiBue (unbiasedness) AIMNAILAUAIIT

S?jdL?aﬂiﬂﬂﬁialgmuL%daaa (statistical inference) (consistency) AA1UNWBLNY (sufficiency) A28
Tnouvadu 2 sUuvu mudnguszasdvesnudds  wdsusausian (minimum variance) uagdszavs-
Ao N15UTzAIAT (estimation) LAZAITNAADY nw (efficiency)
auufgu (hypothesis testing) Barwiazluganduiznisussuiu
msUszaaummmdinesvosussainsidu Afildsuaufonetisunsuats Weswnagain
A15UTEUIAINI TR D5U09UTEAINTABAD warladfidodninle q lnaidunismdaussunmen
Uszurmanndieds tnedlunisuszuna veswisifmesivialviladduninzdiazidu
AvnsillmesAmienaifussnaildunnnin  (likelihood function) fifngean wasfauszanm

nilad wardismamdmilszanammsiiwesld  A1flaanisilinnaudfvesiiussunuan
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winnzay owa auliiewdes AnuALduATn
AUNBLIHES mmwiﬁﬁuﬁﬂqm Usyansnn
mm%mLﬂgauﬁﬂé’aaaqtﬂﬁwﬁqm (minimum
mean squared error) wazad1uladuusiude
(invariance) WJugu [1]

Wreaudilunsfiananguuuuniswanias
Y0IANNNTIHNBSVBIHIATUNITUINLIIAUUNE
Ju vi3ediSeninfleddunisuanuasneu (prior
distribution function) SauAURATUAURUILLY
AUy (probability density function) e
Uizmmﬂ'm'mﬁLmaiﬁaﬁmum‘ﬁaaﬁla Faduni
HIATUNITLANLAIN1BUAT (posterior distribution
function) ?jqﬂqﬁij’ummﬁmLmdauﬁf\]zgﬂﬁwum
IngUszaunsaidiufeaudazyana Jsuanis
izﬁUﬂ’JWML%amaqLLﬁiaxqﬂﬂa dieldnaaesiazd
Foaumelmity avdmalinisuanuasanuyng
Huasuudadld [2]

Bursaen wu vouRnladudsfaeuld
dleldnsruAmisimesvesileidunisuanuas
nowvaaiiuUsdu lagusenoualensgudiegng
FaUs91nIdunsAen 14U (Markov Chain) 310
Hefdunisuanuasnouw wavdudiogiawuuivd
(Gibbs sampling) [3] ntuUsTInamfeLeud
A15la (Monte Carlo) 31AWIATUNITUINLIS
AUNAY [4]

Msfnwedsefiietasmuin Mir (5] 16
ANvINMIUTER AN TTIRDT W UUIATDINITUAN
Laduadeauialy n1suanuasBuiudau
Lazn1suanuaiuy Tnediveauddetvunles
mdwesiinsuwanwastewdunisuanuasdan 7
damnsndiiees Ao a wag b Wan1SANEINUII
AUszanaveaudazialndidsafutoyaiidians

W1 a war b Wiy wazwanaluantesiile
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A1 a uaz b Awinduiidnduty ues Ganji Lay
auy [6] laAnwIN15UTEUIUAINISIARDS 7
LLUUQmmmmmﬁmwaf‘amm%qauﬂl”ﬂﬂ 1ag3d
Y0 Uduarisn1svenudidasednd sansdli
ns1vnazlinsuAInIsIAnesveIUTEYINg
(p) nadifilaimsuan p 1¥38nsUsTInavesUd
fiflnnsuanuwastewduniswanuasdan Taasmun
yunsiagradu 10, 20 way 30 mﬂﬂimﬂmﬁﬁ
NSLANKIINIUTauneal p 19w 0.2, 0.5
way 0.8 wazAms1wmes » WJu 5, 20 wag 50
nsesign 500 adslundazaniunisal wuindesn
p WinTy dpanadeuidsaetaissiiiuty
dwduen r usavsyiu Wevuinmegaiinty
ArasLAdeufadealyIzanas
dmsuauifelfisvaulafinudoyai
N13%ANLAIIWITAY Insazauladuusdu X
Funusauadmeimsnuaiiliauladeduman
lunsvaaeawusyad Fasufiunsen q funazidu
Saszivaunseidldaudnionsy r ade #idl
wisilmes fe # way p e r fe shuauads
P09AUd 5T way p Ao Aruhesfuiezldsu
dafiaulavdednsalunisnnasudazads dmsu
N3RINLAIIWITRUaIITadlUUssandldla
TupnuAngmans AugaaInnIsy AuNISENnNg

[ a

Jusiy s‘zj’ﬁmiﬂizmmmwﬁmmaﬂmuqmﬁlﬁﬁu
wflanuudugiiedln Juogiuitnisuseann
wazdadudu 4 Wy auiavesaesne Amsfines
fifvun
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mﬂLLu’;ﬁmﬁménﬁﬁsummauhﬁ%
ANYINITUTENIUAIMITITNDS p VDINITHIN
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ULUUAINISITMSTa 3 35 TneRasaunsmens
NAFBUAMULANANNTENINIANRAsANNUNEL T
Y3Aua Sl uLAasATIvRIFIag19iuAIY
| I o & ' &
Yrazidurasmnudsalunmarasavaslseynnsg

Tagldnnsnaaauil (t-test)

2. A5n1sUszanuA luauIde

NATIANITNSUS TR DS

x +r—1

J(x3r,p) = X,
0

pr (1 _p)x,

P UINITUANULAWIUILTAU 3 75 il
2.1 38a17211920ugegn (maximum
likelihood method)
fmuali X,,..., X, Wudiegragu
910U52n57ATN158anwaInI U1 Teaud
WIHees 7 wag p lasdendunisnanuas

| &, o X
AUUILLTU Al

x =0,1,2,...

,x, fiAndu 9

6 1 I Y 6 1
INTRATUNITUAN LL%QW’J’]&IU’]Q%L‘U‘Llﬁ]%‘lﬂﬁﬂﬂ‘U‘uﬂ’]’J%u’H]%LﬂuQQ?q{ﬂ

1.p) =T r6srm =11

i=1

x +r—1

rm (1 _ p)g’ﬂ

i

Mussnameiinnzianluggares p Wevsue r wildan

InL(r,p) =h]]
i=1

Oln L(r, p) _Z_ZX
op p 1-p
)-

0 =m(l-p p(

rm =rnp+ pZn: X,

i=1

rn

= n
n+ Z X,

p

. Zx
uazazle OInilrp) _ _rm

2 - T

op p

A9TIU éf’;ﬂixmmm’;xﬁwxLﬁuqqqmm p e D, =

ZXJ =rn—rnp—pixi

+rn1np+ixl_ ln(l—p)

i=1

i=1

= p(rn+ixij
i=1

7 < 0 LLE‘WN’]’]ﬂﬂﬂi“’ll’]mﬂ/]lﬂllﬂﬂﬁﬂﬁﬂ

rn

n
m+ x,
i=l1
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rn—1

m+ Zn:x,. -1
i=1

& = & W a a YA = o A o ' < A
Wughgnves p dadumuszanuiniounsswey p giaeaslsu p,,, ssnardu p,, =

= & W ' a = vo &
Fadususzsunaldiowdewes p Jwanslaad
X

1ree s X, WU NEUINUTZAINSTTNTHANKIVAWILTEY A5 Tiwes 7 uaz p

wiodpuunulddn X, ~ NB(r,p) We i=1,...,n lae@l 0< p <1 Hens1ue r

down X,,..., X, Wudaseiu avléd ¥ =) X, ~ NB(rn, p)

i=1

_ > — -1\
E( rn—1 jzz rn—1 (y+rn 1)'pm(l—p)y

rn+Y -1 o rm+y—1 y!(rn—l)!
(y +rn— 2 n - y +rn— 2 rn— y
>R (1) =0y P (1-p)
oy y'(rn 2 poars
=p
2.2 35vp9.Ud (Bayes’ method) LﬁaqmﬂmiLLﬁmLLﬁNﬁma%ﬂugULLuumaqaqﬁQié’qqﬂ

FBvenudidunisiarsaunileaddunis (conjugate function) AUTRATUNITUANLITVIIUIL
wanuadneukaziaiduniizuizidugsgn WeauAdinisfiwes 7 way p Felidsndumay
(L(r, p)) AldanndBanzirasilugegn loeld  wuiuduanuidiazsduresnisuanuasinn 1y

HanFuUN15INWAINUTN15LANLIITANNTNF1- 9

mes a uaz b vwioWeulain Beta(a,b)

F(a +b) p (1 —p)b_l

,0<p<l
f(p:a,b) = I'(a)r(b)
0 ,p TAdu 9
ab

warAMUUTUTIU Var (p) = a
a+b (a+b+1)(a+b)

AllaNTUNITHINUINENS 1NN U VLU [7] Ao

h(p|x1,...,xn) ocL(r,p)f(p;a,b)

n xi +F—1 o Zv F(a_‘_b)paq(l_p)b—l
1_ ;:1’
U Fa)r (5

»(x,+r—=1) T'(a+b)

<11 r(a)T(5)"

X.
i

Taeildiade E(p)=

m+a-1 (1 . p)ix, +b-1

i=1

n
nilidunisuanwasmevdmuh h(plx,...x, ) ~ Beta(rn +a, ) x + b}

i=1
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AIU FIUITUUVINUAVDY p D Dy e

2.3 35un5AeN wu wauin1sla (Markov

Chain Monte Carlo method) [8]

Fandrew 1wy woudadladudsfitey
14 Wolimsuiladdunisuanuasnewvesiusdy
lagUsenaunign15duiieg19aauUsanis
115ABN 19U AINATHANLAINDUVBIATNI RS
flanla waz3Bnisdusegrauuuivd legniwnld
TudSveamnsmen Lwu Neufnsla dnsuussuna
ANNSITMBIINTANTUNISHANLIINBY

Funaunisadrsduiiediaainis
15AeN 1wy LauRAIsla Usenausie

2.3.1 fmuaasudu ¢ waz pY
nflafdunsuanLaaavlinds

2.3.2 @519A1910U0 2.3.1 1191w T
Ao t=1,2,...,T

(¢

233 a59en p" andladduniswan

LIINNYNAIVDINITHINBIITAN AN TLm DS
" waz b 91nde 2.3.1

v
YR @

fauU AUTTUIUNISADN LYY UDUR

A 1&
aslaves p @0 Py =?2p()
t=1

o/

3. A5N15AHUNI5IY

o v
[

Tunsidendaiifduneusiil
3.1 Saesdoyaitltlunsidoselusunsy
R Ingd1vualidoyaiin1suanuamiuiudeay
Tngfiansimesveslsenng (p) vesuserng
Winfu 0.2 (Wew) 0.5 (U1unand) wag 0.8 (11n)
AINAINU LATMAUAAINITIELADS 7 LAZIUIN

F9819 (1) A9 1

=FE
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rn+a

rn+a+z;xi +b

(plir-no,)

A15199 1 AUIAAIDENE (1) wazAINISIANeS

FUBINITUINLIIVIUIUINAU

n r
10 (48n) 3 uay 7

30 (Uunany) 10 way 20
50 (lvigy) 10 uag 30

3.2 MUUAAINIIIELABTUDINITUANUAS
Aouliiinisuanuasdniflgunuvanung 10un
waztUge Tnediannsdwmes (a,b) windu (3,3)

(2,6) wag (6,2) AUAIRU LLamﬁquﬁ 1

35
|

— beta(3,3)
o | — - beta(26)
- beta (6,2)

Density
15 20

10

05

A5haNIITANTNI510mes (a,b)

WAy (3,3) (2,6) wag (6,2)

3.3 Tusunsuildlunisisendailsianun
Foulnelsunsy R 1esdu 3.22 Fannansdn
1,000 A% luusazanunisal

3.4 VAFOUAILLANAINSEHI A RAET81
A1 p ldainnissrassdoyatudmisiines

299U5211n3 (p = 0.2 0.5 uaz 0.8) laeldnas
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nAaa Ul @a1unsaluaNAgIUNan (H,) way

auufgiumaien (H,) lunsmaaeuauuigiu

wail Hyip,=p
H p, #p
Taedl 1 =22 D wnuAaae (mean)

5, Nm

v03A1 p Aldandegrslunnazaniunisal;

LLWUdQULﬁHQLUUNWWigﬂu

(SD) w81 p Alsandegnslulmazaniunisal;

p, wiudUszunaesdl p o lunsigiadsi

J; f?j WUANLRAD YDA U D IR p;m
WURWIUsEUTeINSMAaes il Ao 1,000 s8U
DIFNES Wiy m—1
wUfasaunigiu H,dle |f>1,,, |
Toinuali o wiussautdvdiAyve9
nsnngeu luiidwihiu 0.05
d1usuA1vauLrnans (LCH wagAIuauLYe
Uu (UC) wesdn p fitasannuiesiy (1-a)100%
S,

P

a/Z,m—l \/;

Amwnldan p=p+t

4. Nan15398
nan15398% wvadu 3 dau Audsans
Uszanaamnsiwes Ae 35n1einazilugegn
Dveuud Laridusaen wu Neuiasla
4.1 Banziznlugen
Aadsvesiiusyunailiuandiaann
AmTRmesTeslTEEns (p) il
- p = 0.2 wag 0.5 ynanun1sal
-p=081lo n = 10 ynAwTRDS

v kay n =50 r=30
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wuIeUsTaUAINIs1Tmesten 15
971 18 @aun1sel SuaziBunsinnsed 2
4.2 Fvouud
nan13UsTaNaAAeISvesuduUalu
3738 @NFULUUYBINITUINLINNBY AD LU
auNns LU wasllgney muasu
4.2.1 33veaud ffnsuanuastewdu
ANTHANLALUUANNINT (Beta (3,3))
AadsvesiUszaafildunnsa
MnFnsfinesvesUsTnsit e el
-p =054 n=30NnAN731-
Awes ¥ uag n =50 =30
~p=08ulo n=50 r=30
NUINFIUTLUIUAINIT AR BT LAR
4 910 18 @o1unsal seasdendene 3
4.2.2 33veaud finsuanuastewdu
NISUANUAIMUULUYN (Beta (2,6))
AadsvesiUszaafildunnda
MnensfiesveUsTansiitmun §ai
~p=021f8 n=50 NNAINITI-
Awos 7
~p=05.ile n=30 r=20uaz
n = 50 ynAmsiiees -
NUINFIUTTUIUAINIT IR ABS LA
5917 18 @n1un1sal iwazﬁﬁmﬁqmiwﬁ 4
4.2.3 F3veaud finsuanuastewduy
ASWANLABLUULULEY ( Beta (6,2))
AnadsvesiaUssunaliduaneig
MnAnsfinevesUsTnsit e fai
-p=08ile n=10 r=7 n=30
VNANTIENDS 7 waE n=50 r = 30
NUINFIUTTUIUAINITIRLRBS LA

4 970 18 @NUNISA] SIUALLDUANINITIN 5
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A157991 2 ARdY (mean) dutlouunInggIu (SD) A1aUnas (LC) wazvaulwnuu (UCH 183t

AVITaNY 95 % Aadiivadeul (t-test) uazAi (p-value) NlAa1nBn1aznasugean

p ” - Mean SD LCl ucl t-test p-value
3 0.20051 0.03475 0.19835 0.20267 0.46385 0.64286

0 7 0.20012 0.02221 0.19874 0.20150 0.17489 0.86120

10 | 0.19998 0.01040 0.19934 0.20063 -0.05491 0.95622

i 20 | 0.20031 0.00741 0.19985 0.20077 1.31638 0.18835
10 | 0.19984 0.00792 0.19935 0.20034 -0.61965 0.53563

” 30 | 0.20010 0.00462 0.19982 0.20039 0.69592 0.48664

3 0.50083 0.06776 0.49663 0.50504 0.38863 0.69763

0 7 0.50084 0.04223 0.49822 0.50346 0.62696 0.53083

10 | 0.50015 0.01965 0.49893 0.50137 0.24103 0.80958

e 20 | 0.50043 0.01482 0.49951 0.50135 0.92392 0.35575
10 | 0.50055 0.01626 0.49954 0.50155 1.06196 0.28851

0 30 | 0.50017 0.00895 0.49962 0.50073 0.60618 0.54453

3 0.80182 0.06677 0.79768 0.80597 0.86297 0.38836

0 7 0.80122 0.04198 0.79861 0.80382 0.91821 0.35873

10 | 0.80166 0.02069 0.80038 0.80295 2.54416 0.01110*

il 20 | 0.80115 0.01419 0.80027 0.80203 2.55619 0.01073*
10 | 0.80143 0.01561 0.80046 0.80240 2.89663 0.00385*

0 30 | 0.80052 0.00886 0.79997 0.80107 1.86853 0.06198

UGG © * MneAUI Ufasauudgiuvan NseautedAywiiiu 0.05

4.3 F[ursaen 1wu wauRnIsla ANTEWRS 7
ARdsvesiuszualiuanmiemn nuNMIUTEINATSmesian 8
Amnsiimesveslsyannsinmun §ad 971 18 @aun1sel MUazBundin1sed 6
-p=02 dlon =50 r=10 NANIN9 2 Fernanedt 6 GRPERGE

-p= 05 Wan= 30 yoAmsdiwes  38n1sUszuiaAIndimesiiiaAUssanaly

7 Way n=50uay r =30 LANAAINAINIINRLABIVBIUSEYINT tAeiIvum
- p =080 n=30Uag n =509n AyanwallNUAMUNLIEAIN 9 Al
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- ML wnudsnmsinezilugean

- Bayes1 WNUIDUBLUANTNITLANILAY

naudun1suanwtasden (3,3)

- Bayes2 UNUIDUa L UdNInIsLanias

Aaudun1suanwkasden (2,6)

- Bayes3 Wnuitvo i udnin1suaniag

neudunisuanuasdn (6,2)

-MCMC bu 35un5Aan lwu Lauiasla

LEAINARINITIN 7

A13197 3 ALY (mean) dulleauunInTgIu (SD) AvaULRaNe (LCH) Wazvaulwnuu (UC) ¥a3tid

AULTDLIU 95 % AADANAEBUT (t-test) WazAi (p-value) AlaInIdueaud ATA1TLANKAS

ﬁBULﬁUﬂﬂiLLﬁ]ﬂLLﬁ]\T BUUENNINT

p 7 ” Mean SD LCl ud t-test p-value
3 0.21735 0.03581 0.21512 0.21957 15.31953 0.00000*

0 7 0.20746 0.02255 0.20606 0.20886 10.46396 0.00000*

10 | 0.20171 0.01044 0.20106 0.20236 5.18179 0.00000*

e 20 | 0.20117 0.00743 0.20071 0.20164 5.00031 0.00000*
10 | 0.20088 0.00794 0.20039 0.20138 3.51467 0.00046*

0 30 | 0.20045 0.00462 0.20016 0.20074 3.06638 0.00222*

3 0.50756 0.06101 0.50377 0.51134 3.91748 0.00010*

0 7 0.50409 0.04042 0.50158 0.50659 3.19673 0.00143*

10 | 0.50097 0.01946 0.49976 0.50217 1.56995 0.11674

o 20 | 0.50084 0.01475 0.49993 0.50176 1.80807 0.07090
10 | 0.50104 0.01616 0.50003 0.50204 2.02849 0.04278*

0 30 | 0.50034 0.00893 0.49978 0.50089 1.19397 0.23277

3 0.76374 0.05341 0.76043 0.76706 -21.46756 0.00000*

0 7 0.78380 0.03799 0.78144 0.78615 -13.48860 0.00000*

10 | 0.79741 0.02020 0.79616 0.79867 -4.04848 0.00006*

il 20 0.79901 0.01402 0.79814 0.79988 -2.22426 0.02635*
10 | 0.79887 0.01538 0.79791 0.79982 -2.32464 0.02029*

0 30 | 0.79967 0.00882 0.79912 0.80022 -1.18278 0.23718

N8R © ¥ eI Uasauugiuvan neautedidavintiu 0.05
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M13199 4 Aade (mean) dndotuuninggiu (SD) Aveulnan (LC) uazvaulwau (UCH vaeyi

ANLTRAU 95 % AEDANAADUT (t-test) wazAN (p-value) NAA1NTTVOUUE ATNITULINLS

! < [ 2/
DU UL T UNITHANBILUULUTN

p . Mean SD LCl ucl t-test p-value
3 0.20795 0.03378 0.20585 0.21004 7.43961 0.00000*

10 7 0.20345 0.02198 0.20209 0.20481 4.96211 0.00000*

10 0.20078 0.01038 0.20013 0.20142 2.36700 0.01812*

02 % 20 0.20071 0.00741 0.20025 0.20117 3.01840 0.00261*
10 0.20032 0.00791 0.19983 0.20081 1.29095 0.19702

> 30 0.20026 0.00462 0.19997 0.20055 1.79044 0.07369

3 0.47729 0.05561 0.47384 0.48074 -12.91470 0.00000*

1 7 0.49037 0.03878 0.48796 0.49277 -7.85715 0.00000*

10 0.49766 0.01926 0.49647 0.49886 -3.83394 0.00013*

e 20 0.49918 0.01468 0.49827 0.50009 -1.76061 0.07861
10 0.49905 0.01606 0.49805 0.50004 -1.87979 0.06043

>0 30 0.49967 0.00891 0.49912 0.50022 -1.16517 0.24423

3 0.70769 0.04733 0.70475 0.71062 -61.67751 0.00000*

1 7 0.75677 0.03591 0.75454 0.75900 -38.06631 0.00000*

10 0.79062 0.01993 0.78938 0.79185 -14.88972 0.00000*

Rl 20 0.79558 0.01392 0.79472 0.79644 -10.03959 0.00000*
10 0.79476 0.01526 0.79381 0.79570 -10.87084 0.00000*

> 30 0.79829 0.00880 0.79774 0.79883 -6.15324 0.00000*

UGG © * MneANI Ufasauudgiuvan Nseautledfywiiiu 0.05
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Afin1suanuasneuwduuuuiddne (Bayes3) oz
wangauifled p fidnunn fmnvunadaeg ey
ANTIEMES # wardsunsaen Ly weaudAsla
(MCMO) wanzasiilonn p deregluseiviiy

NANNIDUINLAZVUIRFIDE1UIUNA WD gy

nnemsdmed r Ssmaildianulndifeeiuis
vouvdifinisuanuasdouuandieiy defudi
AldaulinsuAmisdimesveanisuanuasion
Fansaen 1wy voudansla Tanmuwanzauiiogly

Uz msiwoslamaufedtu

A13197 5 Aady (mean) duilgauuunnsgiu (SD) A1veunas (LCH) wazvaunuu (UC) vaayid

AMULTDLIU 95 % AADANAEUT (t-test) wazAT (p-value) AlAanIBusaud Adn1THANULAS

Ao UNITHINLITLUULTEY

p . p Mean SD LCl ud t-test p-value
3 0.23394 0.03801 0.23158 0.23630 28.24001 0.00000*

0 7 0.21475 0.02320 0.21331 0.21619 20.10398 0.00000*

10 | 0.20344 0.01051 0.20278 0.20409 10.33506 0.00000*
I 20 | 0.20204 0.00746 0.20158 0.20250 8.65461 0.00000*
10 | 0.20192 0.00798 0.20142 0.20241 7.60902 0.00000*

” 30 | 0.20079 0.00463 0.20051 0.20108 5.42914 0.00000*

3 0.53695 0.06256 0.53307 0.54083 18.67817 0.00000*

0 7 0.51761 0.04093 0.51507 0.52015 13.60395 0.00000*

10 | 0.50426 0.01952 0.50304 0.50547 6.89520 0.00000*
> 20 | 0.50250 0.01477 0.50158 0.50342 5.35014 0.00000*
10 | 0.50302 0.01619 0.50202 0.50403 5.90188 0.00000*

> 30 | 0.50100 0.00894 0.50045 0.50156 3.54610 0.00041*

3 0.79615 0.05325 0.79284 0.79945 -2.28728 0.02239*

0 7 0.79881 0.03791 0.79646 0.80117 -0.99002 0.32240

10 | 0.80109 0.02019 0.79984 0.80234 1.70654 0.08822

il 20 | 0.80087 0.01402 0.80000 0.80174 1.95400 0.05098
10 | 0.80109 0.01538 0.80013 0.80204 2.23787 0.02545*

” 30 | 0.80041 0.00882 0.79987 0.80096 1.48595 0.13761

N8R © ¥ eI Uasauugiuvan neautedidavintu 0.05

68



U41 26 aUudl 1 unsIAY - NUATINUS 2561

215815 memansiazinalulad

A157991 6 ALady (mean) d1uleUuNINTFIU (SD) ANDULIAAS (LCI) wazvaulwnuu (UCH a9t

AILTBI 95 % ANEDANARDUT (t-test) wagmil (p-value) MlaanIdunsaen 1uu uaufnisla

p 7 ” Mean SD LCl ucl t-test p-value
3 0.20984 0.03559 0.20763 0.21205 8.74123 0.00000*

0 7 0.20413 0.02246 0.20273 0.20552 5.81027 0.00000*

10 | 0.20092 0.01043 0.20027 0.20157 2.78970 0.00538*

i 20 | 0.20078 0.00742 0.20032 0.20124 3.30777 0.00097*
10 | 0.20040 0.00794 0.19991 0.20089 1.59972 0.10998

0 30 | 0.20029 0.00462 0.20000 0.20058 1.98706 0.04719*

3 0.50852 0.06518 0.50447 0.51256 4.13337 0.00004*

0 7 0.50430 0.04160 0.50171 0.50688 3.26595 0.00113*

10 | 0.50097 0.01960 0.49976 0.50219 1.57193 0.11628

e 20 | 0.50086 0.01481 0.49994 0.50178 1.82831 0.06780
10 | 0.50104 0.01623 0.50003 0.50205 2.02917 0.04271*

” 30 | 0.50034 0.00894 0.49978 0.50089 1.19138 0.23379

3 0.79117 0.06102 0.78738 0.79495 -4.57797 0.00001*

0 7 0.79661 0.04034 0.79410 0.79911 -2.65932 0.00795*

10 | 0.80056 0.02050 0.79929 0.80183 0.86376 0.38793

i 20 | 0.80060 0.01412 0.79972 0.80148 1.34576 0.17869
10 | 0.80079 0.01553 0.79983 0.80175 1.61119 0.10745

0 30 | 0.80031 0.00885 0.79976 0.80086 1.09790 0.27251

UGG« * MNeANI Ufasauudgiuvan Nseauteddywiiiu 0.05
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