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1. 38msasweaaudsga 335
A5msudasnnsin (Inverse-Transform Method)
Asmsvansuuazfias (The Acceptance and Rejection Method)
A% 3vaw (The Convolution Method)
2. maaseaaaguaizis Linear Congruential Method

a A 1
3. 35n15uszunmman

-madszanmduunanazgega (Maximum Likelihood Estimation)
Ainassasianiiga (Method of Least Square)

4. nsauunafaluni3ivg
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1. ADNIFEINIAI LLﬂ?ﬁq&l

(Law & Kelton, 2000: 437-459) Tunsashadudsguiiuiinanss 15w 8n1suas
wnww (The Inverse Transform Method) 35nsuanaauisznau (The Composition
Method) 55n1s32w (The Convolution Method) 35mssansuuszufuas (The Acceptance
and Rejection Method) uaz3smsarednulsguiidasendugmauiianies (Special
Properties) S'i'%aLLcﬂ'az‘%‘%ﬁmmmmzawﬁm%’umiﬁw61";LLﬂJigjuluLL@iazm‘smﬂLLﬁ]aﬁ
WANGIINY E%'m%'ﬁlumsﬁﬂmf:ﬁﬂwﬁ%msaﬁmﬁaLLﬂsq'w 395 fa 1) ATmsudasnnin
(The Inverse Transform Method) 2) 33nswewsuuazzuas (The Acceptance and
Rejection Method) uaz 3) 35n133 (The Convolution Method) SaiduasAmanzawiuls
sadudsgu fis suysguiinisueanuasuununuai (Gamma Distribution) uazéauys
gufifnsuanuasuuuniuwau (Negative Binomial Distribution)

1.1 38msudaswnaw (The Inverse Transform Method)

1%7’1’15&%”]&6]"3LLﬂSE.j&J@T’Jﬂ%%ﬁﬁadﬂi’mgﬂLLUUWGﬁfuﬂﬂiLL%ﬂLL%GﬁzﬁN
(Cumulative Distribution Function) vasdaulsganiuudasiilsisunisuanuasazantian
whiudaguiiinsuanuasuunagana (0,1) iufie Mefdumsuanuasseaudasiin
wanwasuuuasinawa (0,1) 1w (35w, 2544: 176)

nawf) Werdumsuanuasazaa (Cumulative Distribution Function) aassauysga

X @a F(X) azfimauwanuasuuuasinawa (0,1)

dla F(X) Simsuwanuasuuussinaua uaz R (Random Number) Afinnsuanuasuuy

° =2 A L% @ ' v A
RUILFUD ﬁ]\‘]ﬂ’]&l’]iﬂlﬂj’lﬁﬂ'ﬁuﬂa\‘]NﬂN%ﬂ’]ﬂ']@l’)LLﬂ‘iqu VL@WI\']%

F(X) =R
X=F'(R)

A & AN A & o ~ ' ' A o
smmmﬂumil,l,ﬁmme"l,mlgﬂLmuﬂamumﬂwnLmazaummuau L% NITDAEN
Wiwmswenuasuuuunuain (Gamma Distribution) dhdwnalimesuaain Tailuswan
= & o = A ' Vv A & i = °
L@wﬂaﬂﬂmmmaﬂLmazam:‘lmgmmummuau LADAIWIT LA aswaaN w1
= 2 A & o = A o o
meﬂmugmmmaoﬁaﬂmumnmﬂu;«‘aoazawmzmmsﬂmﬁmmﬂaoNﬂwusl,umsm'm
éffgl,l,ﬂsajuvlﬁ TaunsanEtazdnunImNa NI NIaasLaaW LT w1 LA N LINLTIN T



fmsumIsedmulsgundnmsuanuasuununasii (Gamma Distribution) ée
E%msuﬂaotmﬁuﬁazﬁwmné”gLLﬂsqwﬁﬁmiLLﬁmLmLLUULSﬂSﬂﬂLuuL%a (Exponential
Distribution) lasandugmantifvasmsuanuasuoudnslimwgos (Exponential
Distribution) &a &1 X1,Xa,....Xn Lﬂ%éﬁLLlliij&lﬁLﬂ%ﬁﬁiz@iaﬁuﬁﬁﬂ’ﬁLL’ﬂmL%dLLﬁJﬁJ
expo (B) ushr XitXot..t Xy azlddudsguasinisuanuasuuuunusn (M, B) 9 M fa
dminefuearndsluiitar ldifiduswamda uaziSonmauanuasiti m-

Erlang(8) levfauaaunisassdaudsgy asil

Twaawi 1 a%’waéﬁLLﬂsq'uﬁﬁmiLLaﬂLml,mmé”mﬂﬂmm%ﬂa (B) tne
1.1 a¥r9smagu R ~ U(0,1) s Linear Congruential Method
12%% x=-BInR
1.3 Return

Fwaawi 2 1 X udazaaldluiunoud 1 st
XitXotXst...+Xpn ~ gamma (m,3)

saunsasdudsguifinuenuaswuuniwuay (Negative Binomial

Distribution) uuassanaautsganinsuanuasuunismnadia (Geometric Distribution)
lasnsssndudsgauniimaanuasuuusnadianinnimas P Swam S @2 whan

s s A a = v | o 1 t:ll
unu lasandugmaudfuasmuanuasuuuisnadia a i X, Xp,... X iilududsgad
Hudsrzdanuuazinmananuasuuuismadanininaas P usa XitXot.. +Xs azlang

a Aa a & a A E da o = : A

WaNUAILLLNIWINAY NAdmTEeas SP e S Ae assniiaanudnIa dau P fe

1 [ t:ll a o [~ a g; % g 1 Qs ‘:;'
AN T UNILLNAANNRILID I@ﬂmu@aumsmwmuﬂiqm 31

Swaawd 1 a%ﬁaéﬁLLﬂi@iwﬁﬁmiLLammLmunmmﬁ@ S
11 sswdaaagu R~ U(0,1) #eds Linear Congruential Method

1.2 a9 X= %— 1
1.3 Return

swaawd 2 11 X udazsaildluduaand 1 insini
XitXo+Xst...+Xs ~ Negative Binomial (s,p)



1.2 38mseansuuazdfjias (The Acceptance and Rejection Method)

ﬁ%'m%’umiaﬁ”'méffsLLﬂiﬁiwﬁﬁmiLLammLmuvl,&i@'aLﬁaa@T’sﬂ"‘s%mmaw%‘mmzﬂﬁmﬁ
v (Ross, 2002: 53) dusanansassiiudsguidiaidunmnuininazia {g),] 20}
mswsasismswanuesiiiweidu ), [ 20} laomsairedudsgu Y Tidideriau (g}

v
Y

Cld 1 dl v J v e 1 1 I v | 1 tﬂl e
uazgaNsuANavlnaIsaaswanNandn — lawld € 1iludraen asnu
—<C dwmiugnd | e >0

sudwitnmsfududsga X Wiidedsw = (1 =)

Tasfuaaunvinauwash

sunauh 1 3196 Y Iilinsdauanuiaziu g
& P v o :

uaaun 2 aisdaiavgy U

duaaufi 31 U<— I X =Y Slailsnavlufauaand 1

aaununwnIEIsAe e X Afinsuanuasuunlidaitas (Discrete Random
Variable Distribution)

g x=y

Y o [l
ase Y~ afrdnavgy U

\ 4

A 4

U<plegy —

i

frunnainsiudsguiiinsuenuasuuusatitas ( Continuous Random Variable
Distribution) s (Ross, 2002: 67-68) dnfiasnsasnssaulsgud Sardunmusin g(x) i
susashanllunsaiinsuanuasuuudaiiiosd Sdarsdu f(X) Taonsashs Y aan g

ot 1 tdl v J JQ/ e 1 1 I ( ) v [ 1 tdl e g;
LAZHANTUANRT NI WM UFAFIBANNUIILLTN ﬂ I@]ﬂl% C tiua1nIn aan

JOI

fwnIunnenves
g(y)



AL & aa v @ \ Aa ,
I WITNITRIN (ﬂ’JLLlhq;JV];Jﬂ’J'];JVi%’] LLATD f

WA NTUABUNIINUAIR
suaowd 1 379 Y lvTanunuwinin g

g; dl v Q 1
TRABUN 2 ﬁiﬂd(ﬂ’]m“ﬂq&l U

)

duaaui 381 U < Tt X = Y dlailgnaulufduaaud 1

aaununwnIEeAeul e X Afimsuanuasuuudaiiios (Continuous Random
Variable Distribution)

g x=y
ade Y~ »  adudnavdy U » U< ) >
cg(y) -
il

%amﬂﬁ%‘msa{woéffgLLﬂsqm‘Tfsﬂ%‘%mmam%‘uLLazﬂﬁLaﬁiﬁaﬁuﬁ‘%mimﬁauﬁuﬁv’amﬂwﬂ
uaspasdulsguinsuanuasuuusietitas (Continuous Random Variable Distribution)
uazduysguiiimawanuasuunlaisiewiias (Discrete Random Variable Distribution)

ﬁm%‘umﬂﬁ%msﬁw@T’sLuhq'mhﬂ%‘%mmau%’uLLa:ﬂﬁLaﬂumiﬁwéhl,l,ﬂia:uﬁﬁmi
wanuasuuuunwan (Gamma Distribution) (Law & Kelton, 2000: 463-464) fiwual# a =

\/_,b:oc—ln4,q:a+—,6:4.5LLa:d:1+Ine

v
o [

LLazﬁmu@aumiaé”wé"sl,l,ﬂsﬁiu W%

swaawii 1 afudansgu Upuaz Uy ~ U(0,1) #2073 Linear Congruential Method
Y=a /=

Fwnawd 2 fnuald V=a In
wae W=b+qV-Y
swnawd 351 WHA-0Z = 015 X = Y 'lails Iduaaud 4

swaawii 459 W= In 21 X = Y lails navldunaud 1

( )

frunnainsiudsguaiinsuenuasuuuniwuay (Negative Binomial Distribution) ¢

FEmspauiuuszyfias Siuaeulunsaudulsgu dadt (Forbes, Evans, Hastings, and

Peacock, 2011: 142)



suaawi 1 sseduavgy U~ U(0,1) w73 Linear Congruential Method
WINNUIUIRATITAININAR D

3 ‘1‘ U 1 (% g; dl a o =3 g; ¢:{' % g; -] 1 d'd 1 1

auaawi 2 61 U <P uaziviny essiifaanudnianien S ORPCRIRE T i gt Ly
P Lﬂué"sLLﬂi@iwﬁﬁmimmmLLuuw‘imwau

anaann 3 Return

1.3 38as3aa (The Convolution Method)

(Law & Kelton, 2000: 451-452) anwann1sveditmassaaudsgaeay

as A o ! @ 0o A
AnIaw e daudsgy Y lag sansnashsldlasnsihdudsguniimauanuasuuy
49 nae gaulslasfidudsguudazdumdudaszdanunuiu nande
AU A daudsgu Xy Xp,..Xn lao X+XotXst... +X, InsuanuaLuLEInUaIMIFa
X asnuanasadowladn Y = XeHotxat. X, auilaga Y ﬁ"[ﬁaﬂﬂmssfgmhéf’u,l,ﬂiqu X

a A o A aa v @ LAY v o v an
zfydununisuanuasanafidasnts  Ssnnisnmaaisaandsgai ldsey s minisns

o o, [ = A& v @ \ v aa & ad A o @

wasnnduiniumadnsluniuu nasshdudsgudredinminuanduwinidunuiy
Aldlumsssidaudsgudaedinsudainnduseansniswanuasuuuwnuail (Gamma
Distribution) waznisuanuasuuuniwuau (Negative Binomial Distribution) assiwlunns
° . ' P : A o o o
WananaludInaIdNNzesadafgrasnNeamaaniassas RMSE
(RMSE:Root of Mean Square Error) vasnsgasds fa 3omsudasnnds uazdtnissivez
S RTCH

2. msasweaaagaalads Linear Congruential (Linear Congruential Method)

A oA = a = P as v @ = S

fuiflssnnmsfinpuiafSoufisuiimssfednsvgaiiorhldszanm
dmniiiaasuaInsnanuasrasfiudsguiuudaiiasuaz MILanLIzaIdIu SN

oA & i aa A v @ AR add & addavda o X &

lidaifias wuwodr FEnsnilslunssiedssguidnm 5 3550 IuitnTinAaduaunu
waazAn o Il slunmsdszanmerwinlmasidedntan livandronn aouulu
ywidsHieaanlsas Linear Congruential Method (Lehmer, 1951) o fluasnAsowldnu
aseaavgy lasduaugudasiiamandd 2 da Ao 1) anwsinana (Uniformity)
waz 2) Samaniludaszdanu (Independence) aldaavguuazinduavguuuanlslu

miafaudsgulitinswenuasuuuwnusit (Gamma Distribution) waznisuanuasuuy
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vAwwau (Negative Binomial Distribution) dre3smsashedudlsga 3 35alslumsinmn
fo 1) 35nsulasnndin (The Inverse Transform Method) 2) 33nswensuuazidiias
(The Acceptance and Rejection Method) uas 3) 55nv3aw (The Convolution Method)
%de}avL@Tméf’JLLﬂiﬁimLﬁ’J Jhlddszanmamnlimesdmivudaznmsuanuad

fmiITassdaaaguednds Linear Congruential Method (Lehmer, 1951) 3543
Q(ﬂiﬂ’ﬁﬁ’m’s mméﬁf‘:

X, =(@x,+c)modm 1=20,12,...

L1 Hwazdwwavagsewdne 0 dum -1
X, Huaatauisuan
a Judasnfilslunisgm
.
C iluennLinan
m uaa Modulus

é‘oﬁfmﬂﬁﬁuama@

fraguwiaasmIaseatavds laadmualn a= 65539 ¢ =435

m=10000 waz x,=3579

X, =(@x,+c)modm

X, = (65539*3579 + 435) mod 10000
X, = 234564516 mod 10000 = 4516
X
X

R, = 4516/10000 = 04516

= (65539*4516 + 435) mod 10000
= 4559

4559110000 = 0.4559

R,
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3. 35mvilszanman 255

lunsdnsdsuitldisnsdszanmen 253 e MU UFULLRANEFIFA
(Maximum Likelihood Estimation) sw3umsuszanadiminiiiaesuasdudsguiing
wanuasuuunIwway (Negative Binomial Distribution) uaznsuszanmsndasdslatuud
(Method of moments) éwsulFlumsuszanmdmniiiaasvasduysguiiimananuas

wouwnusin (Gamma Distribution) &sluudazAsfingufuazaisniaesil
3.1 msdszanmawuusaniazgean (Maximum Likelihood Estimation)

msﬂszmmmwwmﬁL@\a%@i”m%’%nnmwuﬂuqaq@ wATnlFnwuwInany
anfiga Huwanudenmnuatudaiadanisned 18 arda wiase umd (Karl Friedrich
Gauss, 1777-1855) uazuaiiivn wasuad (Daniel Bermnoulli) 18l435nsfanudasiaulu
duanavaud 20 lsviad laswwas A (Ronald Aylmer Fisher, 1890-1962) 1o
o = wa ada J o v U U J A 1 ad ::!q’ I
vnsdnsguandazaditniat Mlilidlanunimnsdu uasiodAimstiilunaau
vasfime’ lasiwn ldiiauanaswieanuisnmstlull a.a.1912 wiannalinsysudsys

' A A o 9 L a o o aa a &A ° wa A e Aa

ud lvduiinedasliinunzzadindndie snatidaudu gidsuiliismsitiduindon

. a & o
LWIRRIUEITUNIY

fea W Xy, X iDudredwguanndsnsfidWsiduananuwuin f(x ), 0 € o
Warigunzihazdlu(Likelihood Function) vasdnatinsga fia Weriduanunwiuini L

= L(0 X1 X, Xo)=L(0) v@9dratvgunuitiednduiriduvaswniiinet 0 uudle

(00X, 0) = T 1 (x,:6)

A | A & @ o ) ) A o Iy & o
#ea dwaannidaed 0 luinauvesddunavediadIgu X, Xo,.. Xy A iz
mzhanduldigega Soni ddanauuunnzhaniugege (Maximum Likelihood
Estimator-MLE) vas 6 wufiedvas @ §a §=8(Xq,....Xn) \0u MLEvas 6 fAdaiiie

- a
L(6)=L((X1,....X)) Aergaga
'“a'ﬁ'n'lsmﬁ'aﬂszu'lml,mun'n:u'rm:u“]%gaegﬂ
\{Judtmamdnzesnfiiaet 0 Aviliieisu L(0) gega lumsilfidearsdang
aada b



1. \ihwanslunisnt MLE was 6 @a mamen 0 Bant §=8(Xy,... %) Avinls
L(&; X1,.eXn) = L(67X1. X2, %)
a0 e Q uas X=X, XXy

2. dlsriiuanzsheniu L(0) iWuilarduimensius’é(Differentiable function) e
vty 6 analdawiusm MLE wes 6 16 orsudues f(X; 0) lituegiv 6 use 0

a%isl,mj"saahmm%ammﬁﬂumﬁﬁaﬂa"n g fe NVIFNMT
oL _
i
Gewlawauios (Sufficient Condition) 7 @ vl L) > L(9),0 cQ fa
oL
06°
s 0=0

<0

3. mﬂifau:ﬁuﬁ’m MLE lunananstild In L azazarnninnacls L

ANIRILNAIN
oinL 1 oL
60 L o6
waz L> 0 eosbwidalst
olnL
00

0

+ OL o ¥ & A
13192 16 5: 0 A4U® aNINUY LU

0%InL 0%L .

v <0 Aazvinlw 07 <0 @8

oL s 0OlnL

waa gun1Inlavn MLE @a 5" 0 %38 YR 0 Buni1 suNIAzUnazin

(Likelihood equation)
32  msdszanmanasdslaand (Method of moments )

(Uszaw, 2545) dia X Xo,. . Xo Lﬂué"sazmajumﬂﬂi:mmmmumﬁ 2r
Au? ZEX)un B )= oweV( )=[ = ]devsnnsd

q/ ] ‘3‘ 1 =) d
Warduanunwiwnagiunfees 0,0 ..., 0  usslluaudfik fa ?



wazliluiandn K vasdrashadu M = =) adrzanauuuluiunauad

0,0 ,..,0 &sdwniweslumenvasnang ..,  AEINAMNILARNANT

?7 =M

; J - 1121"'1k

A & aa A ' a 6 A &
NN 2 ?ﬁﬂlﬁ%ﬂ7§ﬂ§$&l’1m@’1W’13’W&IL@83 WL IO TILFEAINTITHINLD

o a 6 o ' ad ' v &
ANITULADT ATz IMAN LL&$']§1J3$1J']ELL@']VL@@G%

(Forbes,Evans,Hastings and Peacock, 2011 111,142)

NIUINUAY Wiiines ALz e ABmsszanmen
MIULINUAIUUIL Scale parameter, _ Matching moments
wnuxin (Gamma .
Distribution) Shape parameter,o. _ Matching moments
Gamma(a,,P)

MIUANUIIULLNG Maximum Likelihood
wiwau (Negative + Estimator
Binomial Distribution) Quantile y
NB(s,p) P Number of failures
0<y<co
Y an integer

fnsuluwnuispilunsdszanadininiinesvesad LLlliii&lﬁ ANIUINUIIULL

wnuain (Gamma Distribution) wenannmsdszanmsnlesldardszanmdmnniiaes

o e ' Aa 6 1 ¥ o v v v 5 ¥
fnsudszanmawnniieasuaai (o) weziusi (B) asanswdnsduuds dinasasldnns

ﬂiz&l’]mﬁﬂ@f;lﬂ’ﬁlhz&nmﬂ"]mg&I"lla\‘l6]”3LLﬂiEi&lLﬁﬂ‘ﬂ%ﬂ’]‘iﬁﬁn‘im’Iﬁ’] RMSE
(RMSE:Root of Mean Square Error) wisidia 1itasaniian RMSE (RMSE:Root of Mean

Square Emor) vdmnnlmesvasmnasauilensvesitmslunmsledgmsuaian

wusguiifidszAniamwuands Sedmsudaudsgandniswenuasuuuunasit (Gamma

Distribution) feniadewiiiu o B wazlfdlszanmenda ~

fFumMIUszanmaInINAa e a6 LLﬂiﬁi&lﬁﬁﬂ’]‘iLLﬁmLLﬁN LULUNIWINAL

(Negative Binomial Distribution) lufistlin1sdszanmshsdniais lasfidnadowity —

uazlrallszumanfa
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4,  nsauuwarfaluni3dIvg

I@]F;IJ’]’]WS’J&JLL§1ﬁ’m%ﬂﬂ’ﬁﬁﬂﬂzﬂluﬂ%ﬁLﬂuﬂ’]iﬁﬂH’]ﬁd%ﬁﬂﬂiﬁ%’Nﬁ?LLﬂiﬁi&l 3%
o A5nsudlasunn (The Inverse Transform Method) 33mswensuuazdfias (The
Acceptance and Rejection Method) waz35nns3aa (The Convolution Method) was
Llr%mJLﬁF;IiJ(;I"JLLl]itjiJﬁE\T%/’NGT’J&l%%ﬂ’]iﬁ%’]déf’mﬂi@j&lﬁt& 3359 lﬂﬁ'lﬁé"sl,l,ﬂiajuﬁﬁ
ﬂsz?m%mwﬁq@ lasnasaudismslfudazAtaindudsguliinsuanuasuununyai
(Gamma Distribution) &s1iuuuuwitsnasmsuanuasdmiududsguainmsuanuas
wuudaites (Continuous Random Variable) uazashadudsgaliiimsuanuasuunniunia
au (Negative Binomial Distribution) 4s:fuuuunilszesmsuanuasdmivduysguidns
wanuasuvylaidariias (Discrete Random Variable) 4s1ijasirsdudsguannusa:3sle
wid o lUtszinmdmn e Asminfees Suaudeing waziuansawaINs
nagaufiLandiiu I@ﬂ%‘%mia%'méhLLﬂsﬁjwﬁﬁﬂizﬁw'ﬁmwﬁq@ an i ldemnd
sesvasdlaisrasnnuamatafoutiasses RMSE (RMSE:Root of Mean Square Error)

v A
uamq@





