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1. 3msasneaiudsga 3 35
ATMIUUKINNAY (Inverse-Transform Method)
A5MIpauIuLazU]LaT (The Acceptance and Rejection Method)
33113378 (The Convolution Method)
2 n’lia%"ldﬁ’ala‘zlz*juﬁ"s 875 Linear Congruential Method

3. 35nm1sdszurmAn

-miﬂizmmmuuuam?:gaq@ (Maximum Likelihood Estimation)

-3§ﬁ1§daadﬁaﬂﬁq<ﬂ (Method of Least Square)

4. nIDUUNIAATWAIIVY



1. f‘z%mia%’wﬁmﬂizﬁu

(Law & Kelton, 2000: 437-459) ’lumsa’fwaﬁmﬂseﬁufuﬁﬂmﬂ”i'ﬁ' w3 ad
NNH (The Inverse Transform Method) ATmauensIwlsznay (The Composition
Method) 3513338 (The Convolution Method) 35M3tauiuLaz L&D (The Acceptance
and Rejectlon Method) LLa”’Jﬁﬂ’]Tm’]dﬂ’JLLﬂSﬁ&lYl@ada’lﬂﬂﬂma&lUﬂWLﬂH (Special
Properties) ‘ﬂﬂLL@]ﬂ”?ﬁNﬂ?’]NL“lﬂ alla’l'ﬂillﬂﬁlif‘ﬁqﬂ(ﬂ']LLlJiﬂ&lrLuLLﬂa ﬂ']?LL'i]ﬂLL'{I\‘]'Y]
Llﬂﬂ@nﬂﬂu ﬁ']“illrluﬂ']iﬂﬂﬂquﬂﬂﬂqjﬁﬂjiﬁiqdGnLL'lhi?ﬂJ 3 'Jﬁ ﬂa 1) 'Jﬁﬂ'lfLLl]a\‘lNﬂFTu
(The Inverse Transform Method) 2) 35n13880TULAzUZLED (The Acceptance and
Rejection Method) W&z 3) 33113374 (The Convolution Method) Fadwitimunsdnsuls
sivaulsdu fe (;ﬁLLﬂiij'uﬁflﬂ’]iLL%ﬂLL’NLLU'LILLﬂ&J&h (Gamma Distribution) Laz@aLy

§uiin13UINUILLUNIWNAL (Negative Binomial Distribution)
1.1 35 n1sulaInne (The Inverse Transform Method)

’lumsaﬁ"né’mﬂsﬁuﬁaU‘”’J‘%ffﬁamﬁugﬂLLuuﬂaﬁfumnmmma:au
(Cumulative Distribution Function) ’uaaﬁmﬂszjmfuuﬁaﬁﬂﬁaﬁ'fi'um'smmma:auf':m
L“fhﬁuﬁmamq’mﬁi‘lmmﬁmumuuuaﬁmaua (0,1) tiudia WarfFumsuanuasszausasiing
wanuasLUURGLENS (0,1) Wiunu (3%, 2544: 176)

‘ngﬁﬁ WINTUNTUINUIIRZ TN (Cumulative Distribution Function) "Ua\‘]ﬁm,ﬂ'iai&l

X 98 F(x) 9ziinsuanuasiuuainigsa (0,1)

e F(X) n13uanuasnuusadgue uae R (Random Number) AANNSHANWIILUY

o' =2 v A Qs ' a 0 v o
FULRUBD ammmsn'l"mﬁmmﬂmwnNummmuﬂiqu vl@](ﬂdu

= = AV A & o a 1 0 Ay

GmmmﬂumnmnLmﬂ‘luugﬂLLuuﬂan"numsmnLmamummuau V% NITAEN
un1suanuasluuLnNan (Gamma Distribution) thdrwimiaasuaarn Tuidudruiu
LﬁuﬂaﬁdfummﬁmLma:am:vl,;iﬁgﬂLmuﬁuuuau watawITIeasuaar LT ui 1w
Lﬁwmn"ﬁaﬁgﬂuuumaaﬁaﬁfummﬁmLma:auﬁa:mmm’lrﬁ"i%‘mmﬁmNﬂﬁu’l.umm%a
@ i o P g a ool i a & M. & o = , &
muﬂsqu"l,@ lasnisanwiasdnsnitiiewindiee suaad il ws 1w G uuInYin G



f‘i'mi"um‘szﬁ”ﬁaGT’JLLﬂsfiu*’?iﬁmmﬁmu'«mmuunwm (Gamma Distribution) 68
ﬁﬁmmﬂadwnﬁui{ﬂ:a%"wmné’auﬂsaju?iﬁn'mmmmLLUULSnm‘TﬂLum‘B'EJa (Exponential
Distribution) T,@ﬂmﬁﬂqmau%maamﬂmLLﬁNLLuuLSnfn‘TﬂLuuL%ﬂa (Exponential
Distribution) 8 61 X4, Xa,.... Xm LﬂuéﬁLLﬂif«iuﬁLﬂuaaswiaﬁuﬁﬁmnmmmLmu
expo () W82 Xy+Xo+...+X, %:"lﬁﬁmﬂs@uﬁﬁmmammuummum (m, f) B9 m e
fiiaesuaarndslufiie: lda sy ussBonmsuanuasiiin m-
Erlang(f) T@Uﬁfmaummﬁ"naﬁmﬂsﬁju Gait

At 1 aiauliguifimuanuavusndldiuwdoa (B) lay
1.1 a?wﬁqmmzﬁu R ~ U(0,1) A8 Linear Congruential Method
12 x=-BmR
1.3 Return

& P R o & pid =

uaann 2 1 x Laazaf lalutuaaud 1 A17I0N0U

X+ X+ X+, +X, ~ gamma (m,B)

mumiﬁwGT?LLﬂséuﬁﬁmiLmnLLﬁNLLuunﬁmuau (Negative Binomial
Distribution) ifua%m’mﬁqLLﬂiqkuﬁﬁmsLmnLL%LLUULsmmﬁ@ (Geometric Distribution)
TﬂUmsaﬁwv‘ﬁLLUSfiaJﬁﬁmmammLmun'}nﬂrﬁ@ﬁﬁmsnﬁmﬁ p U s @2 W
TN lasan A uaNTRUaINILINUIINLLLITIATA A T X;,Xo,... X, LﬂuﬁaLLﬂsqmﬁ
Hudaszdanuuasiinsuanuasuuuismadiafiwinieas p ud X+ X+ +X, 9=ldms
LANLAIRDLNAWUaY fifldmiead sp e s fe ahifilfiannudnse #m p de

v v

ANV uNI AN UFSD I@Uﬁﬁumaumsaiﬁaﬁmﬂsqm A%k

q’: t:i L 9 0 d‘d a L c}l
ARADBN 1 NTN@I']LLﬂiq&JY\Nﬂ’liLL'ﬂ)ﬂLL?\NLLUUL?"U’]ﬂm@\ QRVA%

1.1 @96ad) R ~ U(0,1) #ei3 Linear Congruential Method
. In (R
1.2 83 X = # -
In(1-p)
1.3 Return

ARADUN 2 11 X UARZAIN LG IUTUADWA 1 UITINN

X+ X+ X5+...+Xs ~ Negative Binomial (s,p)



1.2 35n138an5uuazlfjias (The Acceptance and Rejection Method)

fmiunssiedudsguiidnswanuasuuybidaiiiesdnisnsseniuazjias
W% (Ross, 2002: 53) fuimamannaidulsgundWaidunmmiwieziin {q j 20}
EnInaInswenuaI Wi {p;, j20} lasmsaitadaudsgu Y IRTWsiTu {q )

o il dee X o iy ' & Py v < ' aA o &
LRSHBUIVUAINRINIVUA YRAFIUANNUILT Y _Iﬂﬂlﬁ c LHUAININ a9
dy

Pj ° @ . a
q—J < ¢ dmiunner j Wap; >0
j

“ [ ad v a ' va s L
Fuiwiinaindusgn x Wiwsisw p; = P(X = j)
s )

1asTTUa WA UAINR
Juaaui 1 §39d1 Y insituanuiianiu g
YUADUN 2 a%"mﬁal.amt:m U

5 4 ¥ Py - Sl o Ay 2
Juaann 3071 U<— I x =Y ;M lalsnsulunaweann 1
Cqy

AIuNUNIWNIEIAAUTE X Afimsuanuasuuylidaliies (Discrete Random

Variable Distribution)

1% x=y

BN Y-~ g »  afudwavgu U

\ 4

U = py/cqy

g

gaunIaivaulsguninmsuanuasuuudaliias ( Continuous Random Variable
Distribution) 1% (Ross, 2002: 67-68) tiATnsaadudsguntifsidunminiu g(x) 1

sansahanlglumsaemsuanuasuuudaiitasfn AWansu f(x) lasn13ase Y 2n g

e d e X Yo o, .. ) e a . Aok
LLﬂ:UaMSUﬂ’]ﬂﬂiq\TTuu@nUaﬂa’luﬂ’)']uu']%ZLﬂu E I@]Ul% G Lﬂuﬂ’]ﬂ\j'ﬂ AhLb
g

fS()
g(»)

<c  d@miunnd1vady



T
~ [ ad L a ' Aa '
mauhnﬁnﬁsarmmduﬂsquﬂuﬂaﬂuﬁuﬁuuuf

ad o o &
uazduunaunsvinuasd
Tuaaui 1 8379 Y Wlanunuiuiu g

uaaui 2 a%né'hmmaju U
f(Y)
cg(Y)

v
a

% x = ¥ s lilsnavlUnauaand 1

uaaun 3 U =<

AIUHBMWMIRIIAMILLIEN X Alinsuanuasuuudaiitas (Continuous Random
Variable Distribution)

15 x=y
Y-~ q;j > adwdwavdgu U u< SO 3
cg(y)
Al

snnitnmIsiwmuligudieiimssenivuaz jlasieduiinamlaununinisuan
wasreIaLLsgunlinITuInUadLLLGeLilad (Continuous Random Variable Distribution)

uazdulsguninisuanuasnuylsideiiias (Discrete Random Variable Distribution)

dmiumsliitnssiudulsdudisitmseniuuaz fiaslunsaidudsguniinig

WANWIILUVWNNNT (Gamma Distribution) (Law & Kelton, 2000: 463-464) fuuali a =
1

VZCPT}

waziIua aumsa%wﬁmﬂsziwmﬁ

1
,b=(1—|n4,q=(1+;,e=4.5LLa:d=1+In6

AWADUN 1 FINAUAVFY U, Uaz U, ~ U(0,1) #9eida Linear Congruential Method

& ad g Y
AUABNN 2 TMNUalR V=a In [——1—] y=aeV, zzU2U,
(1-U3)
W8z W=b+qV-Y ’
Iwaawi 3 1 W+d-0z = 0 T x = Y tluls ldduneudi 4

anaawn 4T W = In Z 1 X = Y M lils navldduaaun 1

§INNIFINAILLIFUAINITULINUAILULNIUINAL (Negative Binomial Distribution) 63t
ad O Aa ad 1% @ ' o & .
FBmissasiunazdiar Sruaaulunisaiiadiulsgy asil (Forbes, Evans, Hastings, and
Peacock, 2011: 142)



v
a

] v @ : o " .
ARADUN 1 FINMNURVFN U ~ U(0,1) 9835 Linear Congruential Method
YINUSIHIRATIVDINIITNARS
L 3 ] v ' v i v ]
FUABUN 2 61 U < p Uaziyiniu asafiiiannudiiansi s danuduazguiiidnannni
~ a ' dld a
p {uaudsguilinswanuasiuuniwmuay

L [
AAaNN 3 Return

1.3 9511332 (The Convolution Method)

(Law & Kelton, 2000: 451-452) aMnnann31a93snsainsaiundsgueie
A5n3van A dudsaw v lag mmmaﬁﬂeﬂcﬂUmsﬁﬁﬁmﬂiajuﬁﬁmmﬁmLmu,uu
6199 Nane ejé'huﬂﬂﬂUﬁ'ﬁ’auﬂsaﬁuLwia:ﬁafuﬂu'éas:siaﬁ'umsmﬁu nafa
MU lE GMUTEY X;,%,...%, TOuft x,+xp+xgt. .. +x, finmsuanuasuuufeaiudul gy
X FIRUEINTOEIWININ Y = Xy +xgbxgt. . X duigu Y ﬁ‘lﬁmnmsnumﬁnmsqw X;
fo:ﬁgﬂLmumnmmmmuﬁﬁaams %oﬁnﬂ"‘a%'msa%oGTQLulsq'uﬁvlﬁs:qvﬁﬁmi”ﬁ%ms
wlasnnAudmunmsinsludiihin MIaaulsgumeisnITuzduitiasaiuny
ﬁ‘l’ﬁ'lumsm"wﬁ')uﬂﬁjuﬁaU"‘J‘ﬁ'mmﬂawnﬁumaaﬁv’amnmnLL'»NLLUUmeh (Gamma
Distribution) WaENIIWLANLIILVUNIWINAY (Negative Binomial Distribution) ﬁaifulumi
iiauanaludIu8IdIINTiFaUsiai s8I NUARIALAABUNaIN09 RMSE
(RMSE:Root of Mean Square Error) 178971388938 §0 35msuasnniin uasitnmimuaz

TFedoann

2. msa%’wémamiué’m’i% Linear Congruential (Linear Congruential Method)

FULiaINNMIANLNaLYIULA Uu"‘n%miaﬁoﬁuamejmﬁaﬁﬂﬂﬂs:mm

a

fAwliaesay DINTIIUINUIIVDIN LLUS&:N UUUGBLHaILAZNITHINWIIY E]x‘](i]’)LL]J'SEi&ILLUU

Voo i | ad A v @ , o add  addd vda o & &
vLﬂJ(ﬂE]LuE]\‘] UUALINN ’Jﬁﬂ’]iﬂl’ﬁ‘lumiaﬂdﬂ?Lamq&l‘nﬁnw’] 5 jﬁ%GLﬂuQﬁﬂNNﬂﬂ@ﬂ%muuu

U
v

wiazdTdesh Wl Hlunsdszin mdmnfee stdssamsawliuaneneiu daiulu

nwWitpiiaadenlddE Linear Congruential Method (Lehmer, 1951) Faduwatinoulsi
Lﬁaai”ﬂaﬁuam@l I@Uﬁammjuﬁaaﬁqmauﬁa 2 T8 fio 1) Fanuaiuaua (Uniformity)
uaz 2) Ianutiudaszdony (Independence) Lfia"l@Té'aLamfiuLLa:ﬁfléT’JLa“uaimfuuﬂﬂu
msaiamulsgulinisuanuasiuuunuain (Gamma Distribution) UAZNTUANLAILLY
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nIwNaL (Negative Binomial Distribution) sg3fn1ssinseaudsgy 3 35lElunsdnm
A 1) AN IWURINNEY (The Inverse Transform Method) 2) ATMIpaNIUUAZUSLED
(The Acceptance and Rejection Method) LLaz 3) AN (The Convolution Method)

kPl

A A Y ' s ot i) ' a € o Y )
‘HJLuavlﬂﬂﬁﬂdLLﬂSqum ﬁ]ﬁu’ﬂﬂﬂi5u’]m@aniquL@]aiaﬁﬂiuu(ﬂﬂ:ﬂ’]iu%ﬂufdo

§muATaIALaYduI83D Linear Congruential Method (Lehmer, 1951) 35414

gmmsf‘hmmmﬁaﬁ

X, =(@X,+c)mod m c i =0, 1l

it

X X, Xy X, X dwesdnwniduegssndne 0 nu m -1

i+l

X, uananisuen

a Lﬂummﬁﬁh‘j’lumsgm
= s

c uaNiANYY

m Jua2 Modulus
aanua laaaae GEY

R e Xi+l
i+
m

A0 HIIBRAIADINITAIIAINAVEAN IAgAIMUATN a = 65539 ¢ = 435

m = 10000 uaz X, = 3579

X, =@X,+c)mod m

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

R, =4516/10000 = 0.4516

X, = (655394516 + 435) mod 10000
X, = 4559

R, =4559/10000 = 0.4559
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3.  35nsdszuaman 235

Tumsanuispilsiznsdszunman 2 33 fe MU TN UFULLENIZFIFR
(Maximum Likelihood Estimation) z%m%’umiﬂs:mmmwwmﬁmai"uaaﬁmﬂﬁjuﬁﬁmi
LANUAIUVUNIWINAY (Negative Binomial Distribution) uazM YTz maae3T Il ue
(Method of moments) s‘im?u’l:ﬁ'lun'ﬁﬂs:mmmmﬁﬁL@lai“'uaoﬁuuﬂsaﬁwﬁﬁnmmﬂl,m

add a

o H o 3 A ' ada s ;}‘
LWUULLNJUN (Gamma Distribution) ‘HGIMLLGIa:’JﬁMYIQEQLLa:’Jﬁﬂ’ﬁ@Nu
34 m‘sﬂszmm@huunam')zgaqm (Maximum Likelihood Estimation)

nmstzinmdwinleeiaisitnnhzidugge gl iuunwinans
mnﬁq@ HUHIA LR IINUAILARTARAAITIHA 18 A58 WIASA LTNA (Karl Friedrich
Gauss, 1777-1855) uazuaiioa Luai‘hm?i (Daniel Bernoulli) lel#33msftuudrsioanlu
suAaasTed 20 Tniad lodwes Miwas (Ronald Aylmer Fisher, 1890-1962) 'l

a

o =1 a ad ; o va v ar (2 J A ' a .:3’;:
msanmnausniduesitnimi mliddlsnunieendu waziohdimitidunsnu
Ya9fas las ldianananuneInuAsmMInlull a.64.1912 wiaunatimaiugy

0 d‘ ld. v v J = v a a A tﬁ' & o L A ; ~ xdln
unludmiiinetesliinunzaniudndls dnaddaudugiiaiuinlwitmsiiduniiowy

. a X o
HWINRTUEITURIY

wea W x,,..x, iludredagunntszmnsfffansuanunwiiin fx; 0), 6 Q
Warifun1ziaziiu(Likelihood Function) 1890a8tnaga fa Warduaumuuiuiy L

= L(0:%1.Xz,... %,)=L(0) ppaainguiuinainduiiiturasnniaet 0 wufe

L(Ox1. %, %) = [ [ f(x:50)
i=1

Ry AwoanNiiees 0 lunouuaImIFUNauaIRIENEN X, Xs,... X, i lAworian
mzhaziluiidgege BGund aanauuunizihneniugiga (Maximum Likelihood
Estimator-MLE) 289 @ wufiasues 6 fa 0=0 (x,,....x,) 1% me 109 0 Adalile
L(0)=L(0 (x,....x,) Tegage

aq s ] [
’Jﬁﬂ'ﬁ‘ﬂ'l(ﬂ')ﬂi:&l”lf%llﬂﬂﬂ’]’]:%’]%:lﬂ%?jdﬂ;ﬂ

Hwismimdwesnimiiiaes 6 fvinliwaridu L(0) gaga lunsfiddonassana
aagialUi
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1. thwanslunismn MLE 289 @ fia msmdn 6 13undn 0=0(x,,....x,) A
L(8; x40 = L@ %o, ..., %)
Wa 0 e Q U8z X4=Xq,..., X=X,

2. aiFunzezilu L(0) iluisiduimaniusle(Differentiable function) il

a s v a v d' |J (L
Wisuiy 6 anvldeuwuin MLE va4 0 1d iliasudues fx; 0) Lituediu 0 uaz 0

agluﬁaaﬁﬁu’sm‘*‘sa"ﬁamﬂa‘lumrﬁﬁmdn 0 fo NNVBIRNNT
OL
@ =0
Gawluwaties (Sufficient Condition) it 0wl L(O)=L(0),0eQ s
o°L
00’
e 6=6

<0

R mﬂ'ﬁai&ﬁuﬁm MLE Tuwanonsdtls In L azazainninfiazls L

AIFILNGN
olnL 1 oL
00 L 06
wez L >0 eonmilald
OlnL '
060

.+ OL rp ¥,
Li’]‘ﬂ:v[.@l %:0 OIUY aNITNHHB LU

2 2
g Ink <0 Nzl 7L

- = <0 g
6* 06?

aL_ - alnL

#y1) FUNINLTHE1 MLE Ao - 0 %38 =0 139031 gUNINNzUIn T

(Likelihood equation)
3.2 mydszanma1al835Tuiung (Method of moments )

(Usz, 2545) 188 X, X,.... X, Hudradiguandszrinsiilauen 2r
< 2 9 1 A a
T py,= EX) ud EAML) = [y- uas V(M;)=; (15, — wi?] dledszansd

o o Y a p= a A /
WartuanunmuksInegnumndmes 04, 05, ..., O ussiluwudd k fs p
g 1, VY2 ’ k
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. 1
a o ' & / n k bt
uwazliluiaued k vasenatniu My==22 1 X dszanmuuuluauedues
n 1
01,05, ..., Bk fa dmwinfimeslwnauvasdidgang Xq,....X, Aldanmsunauns

W= M =12,k

FaNg 2 TN UM TUTZ I MAINITITLADT 1T 8T RANTIILFAINITULINUD
MWITNLAT drtTzunman wazdtUszanmen laa et
(Forbes,Evans,Hastings and Peacock, 2011: 111,142)

RRERIEN wiiaas AUz e DNl szu e
NATLINLAILU Y 52 Matching moments
Scale parameter,B X
wnud1 (Gamma
Distribution) Shape parameter,0, L Matching moments
X
Gamma(at,B) /s
NILANUIILLUN S Maximum Likelihood
WIUaY (Negative Vet S Estimator
Binomial Distribution) Quantile y
NB(s,p) P Number of failures
OSySOO
Y an integer

f,%m%'n"mmu‘%%ﬂfﬁumsﬂi:mmmwwwa‘Jw\a{mawﬁLLﬂsf«juﬁﬁn’liLLﬁmumuuu
WNW (Gamma Distribution) wananmsdszunmen lagldaidszunmewiniiaes
dmTudszanudwiniieaiuaad () waziusin (B) asensetheduuan ganasasldnis
ﬂs:mmdﬂmmeﬁJs:mmd’uaﬁ'waaﬁmﬂsqmﬁ"al‘ﬁ'lumsﬁmsmwm RMSE
(RMSE:Root of Mean Square Error) Lﬁm?}&l Lﬁa\‘m’mﬁﬁ’l RMSE (RMSE:Root of Mean
Square Error) UasnwMiiaasuasnnageuildnavasisnislunmslddmsuaiiom

0 d‘d =3 a 0 A o a s 0 A:I.d '
LLﬂiqumﬂs:ammwumnma mommuml,l,ﬂsqummnmnLmLLummum (Gamma

Distribution) fnadsirinny o B uszldardszanmdfa X

ahumsﬂi:mmmwwﬂa‘]L(ﬂa:ifmawﬁuﬂic’iuﬁﬁnwmmwouuuw%mmu

95}

(Negative Binomial Distribution) luifildnsuszanmeipaade lasfiduaforinny —

o

uazltaszanuenfe X




4.  nIDULWIAATINAITIVY

ad

lagnmmuuadmiunmsanmluessfidunsfinmnaisnmiaidaudsgu 3 35

A8 A5N1IuLRINNAY (The Inverse Transform Method) 3Tn138803 WAz ULRD (The
Acceptance and Rejection Method) LazADNIITIN (The Convolution Method) Lias

a Y , o4 o v ad v @ . & ad AW v o A
Wisuisumuliguiiaiedisitnmiaivaindsguns 3359 lanldduysgund
UszanSmwiige lagneseudianisliudazitaindudsguliiinauanuasuuuunaai

§ L i - o o [V ) H

(Gamma Distribution) FaiJuuuunitsrainmsuwanuasdminaulguininisuanuas
wuudaLiles (Continuous Random Variable) wazainadaudsgulitimauanuasuuunin
U (Negative Binomial Distribution) T9iJunuunitizainmsnanuasdmivaandsguindnig
wanuasuuyliidaiilas (Discrete Random Variable) F9illaainedndsguainudaz i ld
w3 lUdszanad i iiaes Adminiees ey Lazs I wINIaLTEINI

a , [ aa v @ o AaA a a a & addl v, )
nagoufinaneanu lapdsnisaiaudsguiifidsininwige anduwisnlddmng
ROIVDIAUARLVBIANUARALAROUTINAIFDY RMSE (RMSE:Root of Mean Square Error)

v d
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