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Apichaya Manoi 2010: Analysis of Queueing System for Customer Service at the Post
Office : A Case Study of Kasetsart University, Bangkhen. Master of Science
(Statistics), Major Field: Statistics, Department of Statistics. Thesis Advisor:

Miss Thidaporn Supapakorn, Ph.D. 110 pages.

The purpose of this research is to compare the current system and the two new systems
of customer service at Kasetsart Post Office. In the current system, there are four servers. For
the two new systems, the first one has three servers and the second has five servers. The service
time for each server perform many distributions such as lognormal, gamma or weibull
distribution. Only lognormal and gamma distributions are considered. Bayesian method is
applied to estimate the parameters and Arena version 7.01 is used for model simulation in order
to get the average waiting time and the average number of customers of both systems and

queueing for analyzing the efficiency of the system.

After 1000 times of independent simulation, the second system is the most efficient
system from those two distributions. For the lognormal distribution of the service time, the
average waiting time of the system and queueing are 163.21s and 30.853s, and the average
number of customers of the system and queueing are 3.1089 and 0.6048, respectively. For the
gamma distribution of the service time, the average waiting time of the system and queueing are
164.99s and 26.6789s, and the average number of customers of the system and queueing are
3.1531s and 0.5242s, respectively. The result suggests that the second system requires one more
server to reduce the average waiting time of the system and queueing, so the second system is

another decision making when there are too many customers.
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v a & Yy ¢
2. msiszanamimnniimeslaglidsiudisay
4
NOBHUNVDAVY (Bayes’ Theorem)

I @ ] ] I 1
9 p(x.0) Auiladdunnumuniuanuiiezilus 1y Joint Probability

. . ~ I 4 @ l 1 1< 4 a 4
Density Function, pdf) Tﬂfm X Lﬂutaﬂmaimmmamﬂqu waz @ Wunnmesveans1umes

p(x.0)=p(x|6)p(6)
=p(8]x)p(x)

Y Y1
ud1dn

uazamsn@euaumsieaulioglugl

p(6]x) < p(6)p(x]6)

oc Prior pdf x Likelihood Function

{ U o [ Y]
Taoh p(6]x) Fond1 flandumsuanuasmevdanioilandu Inaiise
. . . . 3 ~ 1 J o dy Y N
(Posterior Distribution Function) tag p(ﬁ) 59031 WINFUNTHINUIUDDIAUNTONT VN
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‘i’/hn%ummwumuummmamaqmﬁaﬂmuﬂ @ (Likelihood Function) (Zellner, 1996)
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A a S ’a < Aaa o v W 1 a
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o w 1 a i o 4 a
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o 9 oﬂj 9 A 9 a A 1 dy ~ 1 ana A
Anumsldnammualuszun1d nquinezldmsesueTeunaril Soni ngufamse

=\ £ a s A Y o 9 Aa
NOUIUDINDY FIININTFIUAUNITA ¥ AK. Erlang (A.91. 1920) lawauldszunaalu

Y, v 2 d o o A aa vy
gadrnssuau Insaniniduauusn uennnivninasaswlanassd 2 nguijaildgn
o 1 [ ] { o 4 @ 3 a

Uszgna lduwsnareludiuaie o wu iims ldsedld, suas TaeliminandudInusms

(A%¥a, 2544)

JEUULNINDY (Queueing System)

a A A a ]
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A o Y [ a z U A F) [ a Y 1
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v v
azﬂuﬁuu1ﬂw§anmixmwmim (Inter-Arrival Time) ﬂlf)ﬂ@,ﬂﬁﬁﬁluiﬂﬂ

Ao Y a 9 = a Y 3 .
2. HITUIURAVINITUDY ﬁiﬂlﬁaﬂuﬂﬁﬂiﬂﬁ’gﬂﬂ1 (Service Time) HIUNN

A1l5U952 VU (State Variable)
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ﬁmumwmmijﬁmi (State of Server)
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In399319v0952 VU INGY (The Structure of a Queueing System)

Usznnsgldusms

<J\V/L, F2UULAINDY

T qQ Y a
wie iU
/
OO0 — 4
A\ AL T > —
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MW 6 Tn59a3 1990952 U DAINEINIIBUTMINA e LB UYL
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4
gnatarfaziunluszuuuninesuazidnlsesunims
2. 2817 UTMS (Service Mechanism) 92 14uSmsgnauaazaumuszibounts
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2. AFZUIUMST IHUTMS
= A = Y Aa
3. nYIisuvenInes nengszibeuliuins
4. YaanuamsnvedszuylumsIiusmsg
o 9Jq Y a 1
5. AR TIRVTMIgUIIU

Y
6. SuTUABUMI IRUTMS
1. guuuumsiduvesd5uusms (Arrival Pattern of Customers)

1 d‘ EY a
ANl lumsnaITan

TumsesuneguuumsdmTenszurumsidu (Input Process) 920511887071

1) dasudn Tagmde (Average Arrival Rate) fio $1uaud1dusmsiidunTag
4o a4
L NTRATEIER

2) 5LELHTTHINM I IALNAY (Average Arrival Time)
[V 9
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! B o % = Y a Y @ 9 A 1
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1) 9109 (Finite)

2) lisa (Infinite)

2. AFUIUMI IHUTMT (Service Process)
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3. ﬂgimfﬁ&m%mmﬂaa (Queue Discipline)
an ~ 9 = JYq Y Aa ~ [l A Y o a
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1) mnou ldneu (First Come First Served, FCFS)

2) ihiivdsesnnou (Last In First Out, LIFO)

3) i@eNUULA (Service In Random Order, SIRO) Ao iSuediunaudhnou-nds
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ATIN 7 B l> AT 1 P —value
1 4.13 0.248 12 6.53 0.0911
2 1.90 0.601 13 1.57 0.466
3 452 0.356 14 3.79 0.295
4 6.29 0.0989 15 1.73 0.637
5 3.22 0378 16 7.25 0.068
6 2.18 0.539 17 1.1 >0.75
7 5.79 0.132 18 6.21 0.103
8 0.793 0.683 19 4.98 0.189
9 7.74 0.0524 20 5.79 0.132
10 4.85 0.198 21 4.85 0.198
11 6.87 0.0803
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A 1 ] I . . . i
Taodsmsdszmnasmuunzinzilugiga (Maximum Likelihood Method) 14831
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Mawes AU Mines U0 Manes AU
Mawes Manes Mawes
A 6.19 A 5.92 A 5.14
A, 5.92 A 5.03 A 7.86
A, 4.78 Ay 5.78 A 5.53
A, 5.25 A 525 A 5.56
s 5.83 Ve 4.97 o 6.92
Ag 4.97 Ay 7.56 Ay 5.67
y3 4.97 2, 5.83 A, 5.33

4 1 ;g 1 Y] 1 Y]
1AAI5N 3 WUN A, ;n=0,12,..,19,20,21 deﬂuﬂwmmuﬂiquLmua@mmi
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MINnaaoun1Iza13aing (Goodness of Fit Test)
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fuii N3LANLDY P —value
1 L0gn0rmal(4.898,0.5912) 0.330
2 Lognormal (5.032, 0.8443) 0.117
3 Lognormal (4.967,0.5846) 0.953
4 liennsamimsuanuas1d -
5 Lognormal (4.900, 0.5494) 0.183
6 Lognormal (4.976, 0.6791) 0.513
7 lieninsamimsuenuas1d -
8 liennsamimsuenuas1d )
9 Gamma(1.424,138.9) >0.25
10 Gamma(2.072,73.94) 0.057
11 lieninsamimsuenuas 1@ -
12 Lognormal (4.936, 0.6504) 0.207
13 Lognormal (4.972, 0.6804) 0.110
14 Lognormal(4.843, 0.6015) 0.074
15 lieninsamimsuenuas 1@ -
16 lisnnsammsuanuas1d -
17 lisnnsamimsuanuas1d -
18 lisnnsammsuanuas1d -
19 L0gn0rmal(4.713, 0.5291) 0.135
20 liennsamimsuanuas1d -
21 Lognormal (4.843, 0.6274) 0.126
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fuii N5LANLD P —value
1 lieninsomimsuenuas 1@ -

2 lieninsamimsuenuas 1@ -

3 Weibull (1.801,120.4) >0.25
4 Gamma(1.651,79.96) 0.176
5 liennsammsuanuasld -

6 Weibull (1.727,117.1) >0.25
7/ Lognormal (4.756, 0.6738) 0.297
8 lisnnsammsuanuasld -
9 liennsammsuanuas1d -
10 Gamma(3.070,39.05) >0.25
11 Gamma(1.986,59.13) >0.25
12 Lognormal (4.606, 0.6454) 0.187
13 lieninsamimsuenuas 1@ -
14 lieninsamimsuonuas1d -
15 lieninsamimsuenuas1d -
16 liennsamimsuenuas1d :
17 lieninsamimsuenuas 1@ -
18 lieninsamimsuenuas1d -
19 liennsomimsuenuas 1@ -
20 Lognormal(4.409,0.821 1) 0.059
21 Lognormal(4.569,0.6334) 0.180




q‘ 1 a P 9 1 ] I
M1319N 7 !,Lﬁﬂ\‘lﬂ”lil,ﬁlﬂLH]QLLﬂ%ﬂTGIJ@Q‘W”IiT?Jm@Tﬂllﬂ%1ﬂﬂ15ﬂ3$11"Iillﬂ"ILL‘]J‘]JﬂTJgu”ﬁ]gL‘]Ju

Y a 9y Y A a a
qqqmmnaﬂwmm'ieumﬁlmmmfamsmﬁn 3
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fuil MSUINUD P —value
1 lignnsommsuanuas 1@ -

2 Lognormal(5.027,0.714) 0.252
3 Lognormal (5.038, 0.6526) 0.148
4 Lognormal (4.753, 0.6565) 0.384
5 Lognormal (4.811,0.5514) 0.513
6 Lognormal (4.836,0.8443) 0.429
7 Lognormal (4.976, 0.677) 0.225
8 Gamma(2.727,59.81) >(0.25
9 Gamma(2.309,74.71) >(0.25
10 Gamma(2.163,76.25) 0.244
11 Lognormal (4.956, 0.4506) 0.622
12 Nignsommsuanuasld -
13 Gamma(3.251, 49.45) 0.115
14 lignsommsuanuasld -
15 Gamma(1.761, 83.80) >0.25
16 Nignsommsuanuasl@ -
17 Nignnsommsuanuas 1@ -
18 Gamma(2.732, 54.10) >0.25
19 Gamma(3.582,35.83) >0.25
20 Lognormal (4.950, 0.6384) 0.086
21 Lognormal (4.932, 0.4855) 0.209




q‘ 1 a P 9 1 ] I
13NN 8 !,Lﬁﬂ\‘lﬂ”lil,ﬁlﬂLH]QLLﬂ%ﬂTGIJ@Q‘W”IiT?Jm@Tﬂllﬂ%1ﬂﬂ15ﬂ3$11"Iillﬂ"ILL‘]J‘]JﬂTJgu”ﬁ]gL‘]Ju

Y a 9y Y A a a
qqqmmnaﬂwmm'ieumﬁlmmmfamsmﬁn 4
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fuii MSLUINLD P —value
1 Lognormal(4.581, 0.6408) 0.151
2 lieninsomimsuenuas 1@ -
3 liennsommsuanuas1d -
4 L0gn0rmal(4.871, 0.6147) 0.050
5 liennsammsuanuasld -
6 Gamma(3.115,36.53) 0.169
v liennsamimsuanuas1d -
8 lisnnsammsuanuas1d -
9 Gamma(2.048,71.91) 0.075
10 Gamma(1.989,72.69) 0.232
11 liennsamimsuanuas1d -
12 Gamma(2.183,108.4) >0.25
13 Gamma(3.199, 45.00) >0.25
14 lieninsamimsuenuas 1@ -
15 Gamma(1.76 1 83.80) >0.25
16 liennsomimsuenuas1d -
17 lieninsamimsuenuas 1@ -
18 lieninsamimsuenuas1d -
19 lieninsamimsuenuas 1@ -
20 Gamma(3.374,39.93) 0.089
21 Gamma(2.422,47.91) 0.237
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1 1 Y a Y Y d' 1 a d' 1 a d' c?/‘ 1 d‘
ﬁﬁuiﬁi‘gl’)ﬁ1ﬂ1i1?‘i°ﬂiﬂﬁﬂlﬂ\‘]ﬁ]WﬁuWﬂ%’@\iUﬁﬂTTVI 1 HRZHDIVITNITN 3 AAIUN 2
a [ @ <] J
fA1AN — 20 WHAINWU W.A. 2552 ¥I1IA1 10.30 - 13.30 U. HANHULMIUINLIWLLVAONUDT

A o o [ I~ [ dy
oa lasllanruauuIaztly aall

f(x):—ez" ,x>0;—0 <y <050, >0

xl(,un,anz) ~ Lognormal(u,,07)

{ 1< 1 o 1 { a < 1 o 1 {
Tagh g, Wuavesdwlsgunimamenuaauuulnd vag o uamvesdulsgui

4
v A

= T & A v ] ] I dil 9
UMTUANLRDULANLT FIUNINFUANUHU MU UL WD 09A YW A9l

u, ~ Normal(u,c”)

O'j ~ Gamma(e, )

U, ~ Normal(4.89,0.0942)
Gf ~ Gamma(65.44,0.0245)

a 1 J
TaeasmslszanaauuuudiFou dare115un054 WinBUGS (manuan ¥) 18

Alszumnniimes o Ao 2 =131.76,6 =1.76

Y a 9 Y A a ~ 1 ] 3 o A
L’Ja”lﬂTSGl‘ViiJiﬂTiEUi’NH]"ITTuTVIGIf’ENiJiﬂTTVI 3 Iﬂﬂﬁﬁuiﬁiy AUAIUN 2 Aa1Al - 20
a ' [ [ J
NHYAINIYU W.H. 2552 ¥391991 10.30 — 13.30 U. TJﬂﬂrl%lmgﬂ”IiLH]ﬂLHNLLUUa@ﬂu@ﬁJi’)aTﬂﬂﬁ

EEY] ] I o csy
‘Wﬂﬂ%uﬂ'JﬁJHTﬂ%Lﬂu AN
on ,x>0;—0< u <o0;0, >0

xl(,un,anz) ~ Lognormal(u,,07)
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~

{ <3| 1 % ' { a < 1 o '
Tasn u, Wuavesduilsguindnmsuanuaanunilnd vas o Wuavesdnlsgu

E4
v A

= TR A v [ 1 I dy 9
UMIUANUA VNI FIUNINFUANUHUMUNEIZT WD 09A U Al

u, ~ Normal(u,07)

o, ~ Gamma(a, 3)

i, ~ Normal(4.92,0.09854)
O'f ~ Gamma(29.25,0.05613)

a [ 4
TagdsmstlszuamuuudiFou a1eT1150n5y WinBUGS (mManuan ) 1a

Aszanamaiimes o’ fie 4=135.23,6=1.79

1 Y a Y 9 d' 1 a d' 1 1 o’/’ 1@ d‘
AIUNAINT IAVTMSVOUNHINNFOIUTMITN 4 Iﬂ&lﬁ’)uﬁlﬁi‘g ANLATIUN 2 AN —
20 WYAINBU W.A. 2552 H291901 10.30 — 13.30 W. HANHULMITUINUAVULNLNT Taedl

Y
Hansuanutozdlu aeil
f(x)==————2x""e’ ,x>0,q,>0,8, >0

x|(e,,B,) ~ Gamma(a,, B,)

I o { < s I o
Tﬂfl a, L']J“Lm”lsll’f)\‘]ﬁilll,ﬂiﬁuﬁﬁﬂ”lil,!ﬁ]ﬂlﬁlﬂLlﬂﬂaﬂﬂuﬂillﬂﬂ e ,Bn L‘]JLlf"I”IGU’fNG]’J

1

oA 1R A J o ] ] | dy 9 [ csy
LL‘]JSE‘I?J‘VI?JﬂﬁLLi]ﬂLHNLL’]J']JLLﬂZJZJ”I FIUHINFUANUHU WU UUIT W09 U Ai)

a, ~ Lognomal(u, o)
B, ~ Gamma(a, [5)

a, ~ Lognomal(0.9548,0.213)
B, ~ Gamma(7.308,7.905)
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a [ 4
TagdsmstlszunamuuuudiFou a1eT1150058 WinBUGS (M1AHLIN ¥) 92 19
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Distribution Summary
Distribution: ~ Exponential
Expression: 49 + EXPO(114)

Square Error:  0.009484

Kolmogorov-Smirnov Test
Test Statistic = 0.0808

Corresponding p-value > 0.15
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model

for(i in 1:n) {
x1[i] ~ dpois(lambda)

}
lambda ~ dgamma(0.445,2.82)

}

data list(n=756,
x1=c(6,4,9,5,5,9,5,4,7,4,4,4,6,3,11,7,8,8,12,5,3,8,10,8,7,3,8,7,5,13,5,4,8,1,4,3,
8,9,9,10,7,12,8,4,5,7,9,3,4,6,9,7,4,2,4,2,5,7,5,16,8,6,5,2,2,4,0,5,2,6,6,5,
7,4,4,6,5,2,8,0,3,5,8,5,3,6,6,8,5,7,4,6,6,1,4,1,0,4,3,8,4,4,4,4,7,10,6,4,
9,4,5,4,3,8,4,5,3,6,4,4,13,5,6,3,1,9,5,2,4,3,11,4,2,7,4,4,3,6,5,12,6,3,2,10,
3,9,4,10,5,5,3,9,8,4,5,7,5,7,4,9,6,10,7,6,6,6,7,5,3,5,7,7,4,5,5,5,4,1,7,7,
4,5,9,4,5,6,1,8,3,4,3,9,5,7,2,6,7,9,7,3,4,4,2,3,2,3,5,3,5,7,6,3,3,7,4,11,
8,8,6,8,4,4,8,2,5,3,2,3,5,3,3,2,7,3,9,4,5,7,7,3,4,1,6,5,1,8,3,7,6,3,6,10,
5,3,6,2,4,7,4,5,11,6,8,8,10,6,9,8,3,8,8,3,6,4,5,4,2,8,9,5,5,8,9,2,5,4,8,5,
7,6,5,3,6,6,6,5,6,5,6,5,5,3,4,7,4,4,6,6,8,7,3,3,5,3,6,3,4,5,5,5,5,5,7,2,
5,3,5,10,5,3,5,8,15,7,7,5,7,4,4,8,3,8,3,13,5,5,3,6,5,2,7,7,3,9,7,2,5,4,6,4,
7,2,5,5,5,7,8,5,5,8,5,5,3,5,6,7,3,8,8,3,6,2,6,2,2,8,4,4,2,9,1,8,5,7,9,4,
4,5,6,5,4,6,9,4,9,8,7,3,4,4,4,2,7,5,0,4,5,6,3,6,5,2,6,5,8,4,4,5,5,5,6,4,
8,7,7,9,9,7,4,15,13,9,4,5,8,11,10,4,6,5,7,7,11,5,8,11,14,7,5,6,5,3,8,7,6,5,3,13,
9,8,7,6,5,5,4,5,4,6,7,4,2,5,3,5,3,11,4,0,5,5,7,4,6,6,8,4,12,5,4,10,5,8,11,7,
8,5,3,2,8,9,6,11,6,7,5,2,1,3,4,6,9,2,6,13,4,1,7,4,1,4,6,4,2,5,3,7,2,6,8,5,
9,6,8,13,12,8,11,8,5,9,9,7,13,9,11,5,5,8,6,5,6,6,11,6,8,11,12,13,8,1,11,6,4,3,4,6,
6,5,4,5,8,7,3,3,6,4,4,8,9,6,9,5,3,5,6,8,6,11,5,5,4,3,4,5,3,2,3,10,4,7,5,8,
4,9,6,5,4,7,9,5,5,6,4,4,11,3,3,3,2,3,5,4,9,7,7,12,2,3,5,5,4,4,6,6,15,5,4,4,
10,7,10,8,5,11,8,12,11,7,5,11,5,8,8,7,8,4,9,3,0,1,7,8,10,4,4,8,7,7,6,1,16,4,6,3,
7,3,3,4,2,4,4,10,4,8,6,7,4,3,9,5,6,3,4,6,4,5,6,5,10,9,9,4,4,4,10,5,8,8,6,5,
10,9,5,2,5,5,7,1,4,10,6,3,0,6,9,2,8,2,7,4,3,7,5,5,7,7,5,4,4,7,5,5,5,6,5,7))

Wanlaly WinBUGS
node mean sd MC error 2.5% median 97.5% start sample
lambda 5.705 0.08733 8.496E-4 5.535 5.704 5.879 1 10000
lambda lambda sample: 10000

6.0 6.0

5.8 4.0

5.6 2.0

54 0.0

T T T T T T T T T
9850 9900 9950 52 54 5.6 5.8 6.0

iteration

MWRUINT U1 Gibbs sampling trace plots for parameter of Poisson distribution and

Gibbs sampling density plots for parameter of Poisson distribution
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model

for(i in 1:n) {
x1[i] ~ dinorm(mu1,taut)

}
mu1 ~ dnorm(4.89,0.0942)
taul ~ dgamma(65.44,0.0245)

!
data list(n=553,

x1 =
¢(67,120,120,126,360,246,128,360,180,304,62,123,128,69,60,65,68,188,151,175,202,342,86,100,178,2
51,138,165,165,56,205,131,202,249,140,82,217,155,104,113,106,88,102,768,57,124,95,170,71,184,16
8,74,599,74,65,92,162,49,
183,208,54,204,193,259,405,73,225,93,210,212,172,107,217,196,269,140,84,293,131,80,18,159,2125,
178,123,68,101,399,336,113,65,25,121,77,764,104,233,
98,69,194,336,127,178,28,151,179,101,105,86,135,74,240,214,198,506,130,413,115,61,123,88,69,196,
201,111,165,154,167,105,123,109,171,169,63,241,83,107,333,321,169,273,96,162,54,238,449,85,268,
73,79,79,131,81,177,309,63,169,166,135,115,84,109,153,123,145,114,224,164,122,65,168,114,67,194,
143,43,111,157,127,154,63,124,834,62,93,131,314,129,178,320,88,236,81,103,86,319,290,98,410,204,
154,135,
190,139,353,70,318,68,285,97,147,133,463,73,60,81,178,31,164,90,121,139,173,103,321,15,150,95,12
0,133,83,36,42,290,158,63,100,70,170,207,126,87,235,553,71,107,80,135,91,98,177,123,238,
675,184,92,301,505,100,162,151,13,230,230,301,74,198,273,94,163,224,105,74,53,114,163,367,130, 1
46,313,157,164,48,124,70,132,232,172,173,676,75,93,214,159,65,75,94,104,119,61,159,108,158,66,94
,191,96,117,142,127,115,218,287,113,
317,179,221,162,79,177,348,62,206,123,60,185,71,69,81,1253,121,129,354,106,147,61,25,82,86,445,2
36,175,220,63,279,437,194,161,105,94,158,113,215,81,83,87,81,96,224,284,108,116,234,361,262,119,
159,71,149,
136,412,55,161,308,62,63,214,158,505,108,79,112,105,167,66,116,119,111,123,370,23,134,54,71,68,9
2,224,66,213,132,527,179,121,62,173,81,189,193,77,115,169,151,84,223,87,88,172,144,197,91,281,13
9,68,187,98,115,144,78,
98,161,72,60,86,66,84,129,178,54,87,129,74,63,211,97,98,100,46,70,116,90,299,155,71,163,71,72,198
,95,371,174,148,61,212,75,142,84,160,207,76,83,26,121,67,155,160,46,227,128,236,120,117,70,72,74,
197,64,276,210,154,329,110,87,153,155,
78,129,167,189,140,207,84,470,84,105,107,357,305,275,12,74,311,90,213,158,100,70,45,128,175,117,
95,119,181,326,152,32,64,89,105,203,87,149,274,112,104,97,342,105,129,128,113,60,138,178,358,67,
115,177,78,119,218,79,143))

wanlalu WinBUGS
node mean sd MC error 2.5% median 97.5% start sample
mu 4.881 0.0237 3.679E-4 4.835 4.881 4.929 1 5000
taut 3.134 0.1698 0.00239 2.809 3.129 3.486 1 5000
mu1 taut
50 4.0
4,951 3.5
4.851 3.0
4.8 251
4850 4900 4950 4850 4900 4950

iteration iteration

MNWEUINH ¥2 Gibbs sampling trace plots for parameter of Lognormal distribution
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mu1 sample: 5000 tau1 sample: 5000
20.0 3.0
15.01 2.0k
10.0[
5.0F 1.01
0.0 0.0
T T T T T T T T T T
475 48 485 49 495 25 3.0 35

MNEUINT ¥3 Gibbs sampling density plots for parameter of Lognormal distribution

Y A Y Y A0 a d' d'
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model

for(i in 1:n) {
x3[i] ~ dinorm(mu3,tau3)

}
mu3 ~ dnorm(4.92,0.09854)
tau3 ~ dgamma(29.25,0.05613)

}
data list(n=267,

x3 =
c(244,129,41,100,163,108,108,89,369,109,123,83,183,69,202,305,158,84,1320,270,70,171,310,106,29
2,130,193,243,123,331,128,316,724,151,176,134,60,148,65,149,50,142,100,142,216,15,199,79,117,20
6,87,152,96,61,125,74,75,402,73,197,167,93,86,267,60,236,61,127,316,85,87,111,416,129,132,109,42,
414,168,71,83,427,205,127,125,76,103,103,61,183,89,60,95,147,168,89,150,143,120,72,148,83,274,15
1,35,104,65,163,277,154,562,25,160,80,90,60,12,112,45,61,65,274,75,304,123,511,163,88,169,170,13
9,121,77,174,181,87,199,103,373,283,84,65,149,79,274,810,149,70,819,291,157,144,104,572,172,364,
132,119,87,93,76,169,159,133,154,315,119,221,111,139,50,281,47,477,63,71,142,83,182,69,
142,90,79,213,231,123,189,143,134,119,202,134,114,97,65,348,133,397,83,148,145,103,236,238,113,
160,75,164,75,108,195,123,189,137,168,411,119,146,64,163,87,72,676,63,95,199,169,123,154,78,327,
592,170,36,111,113,162,174,135,188,78,197,217,113,85,217,216,71,533,69,130,153,235,82,132,203,9
9,177,131,171,217,63,108,97,69,126,208))

Wan lalu WinBUGS
node mean sd MC error 2.5% median  97.5% start sample
mu3 4.907 0.03509 5.749E-4 4.839 4.907 4.977 1 5000
tau3 2.956 0.2328 0.003464 2.512 2.949 3.432 1 5000
mu3 tau3
5.1 4.0
5.0 3.5
3.0
4.8 201
4850 4900 4950 4850 4900 4950
iteration iteration

MWNUINT U4 Gibbs sampling trace plots for parameter of Lognormal distribution
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mu3 sample: 5000 tau3 sample: 5000
15.01 2.0
10.0[ 1.5
1.0
50 0.5l
0.0F 0.0F
T T T T T T T T T T
4.7 4.8 4.9 5.0 2.0 25 3.0 3.5

MNEUINT ¥5 Gibbs sampling density plots for parameter of Lognormal distribution
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model
{
for(i in 1:n) {
x4[i] ~ dgammay(alpha,beta)
}

alpha ~ dinorm(0.9548,0.213)

beta ~ dgamma(7.308,7.905)
}
data list(n=387,

x4 = c(49,64,117,89,148,151,60,90,173,62,154,125,172,287,61,69,123,

189,186,37,210,288,84,163,60,29,164,64,83,69,125,127,16,87,70,233,134,178,73,118,63,62,75,113,88,
150,105,68,
224,227,73,142,347,44,139,143,157,16,327,287,96,105,128,38,171,139,94,704,128,13,80,88,98,174,12
3,237,115,94,93,128,81,64,123,61,
113,167,34,467,98,143,16,127,134,75,456,72,110,233,285,145,93,
370,94,215,185,108,117,100,250,99,495,214,118,10,151,49,183,70,220,53,38,155,63,69,175,79,164,14
3,73,82,133,158,73,10,49,166,164,
249,113,393,225,170,216,146,168,272,177,9,123,291,66,77,256,
478,303,339,144,103,653,667,118,138,109,115,445,270,395,108,236,
62,116,69,131,84,105,288,93,67,114,204,264,212,115,247,66,70,
73,80,230,205,172,219,60,149,160,66,243,235,104,189,113,118,
142,70,160,90,64,215,210,85,160,235,111,417,152,17,199,169,88,92,100,161,166,412,142,113,139,14
7,91,104,204,48,49,14,212,
213,139,119,36,70,39,89,101,131,152,119,222,154,153,115,18,79,
38,98,109,175,69,263,142,103,51,78,77,290,13,100,109,67,68,118,74,178,123,28,63,196,100,222,
102,103,126,104,517,100,71,279,173,79,169,104,199,125,383,166,
219,130,229,132,167,109,177,148,62,133,65,77,179,114,164,52,70,149,92,103,25,36,97,158,148,174,1
39,79,111,163,129,70,71,158,66,74,109,15,106,203,178,
92,38,159,68,164,12,140,138,79,36,107,117,70,74,66,89,187,579,
150,170,58,234,92,187,13,112,225,225,81,155,39,46,107,97,29,111,94,112,60,139,120,124,93,135,189
,71,195,77,100,85,74,21))

Wanlaly WinBUGS
node mean sd MC error 2.5% median 97.5% start sample
alpha 2.459 0.163 0.00792 2.145 2.459 2.795 501 4500

beta 0.0177 0.001295 6.364E-5 0.01522 0.0177 0.02033 501 4500



alpha beta
3.01 0.0225

2.0 0.0125[

0.02
2.5 0.0175
0.015[

T T T T T T
4850 4900 4950 4850 4900 4950
iteration iteration

MNHUINT V6 Gibbs sampling trace plots for parameter of Gamma distribution

alpha sample: 4500 beta sample: 4500
3.0 400.0
20F 300.0[
| 200.0[
1.0 100.0[
0.0[ 0.0
T T T T T T T T T T T
15 2.0 2.5 3.0 0.0125 0.0175 0.0225

MWRUINT U7 Gibbs sampling density plots for parameter of Gamma distribution
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My luriamn 9 5 un ludun 1

%A $maugnd %901 $augni %901 $maugni
10.30-10.35 6 11.31-11.35 6 12.31-12.35 7
10.36-10.40 4 11.36-11.40 3 12.36-12.40 3
10.41-10.45 9 11.41-11.45 11 12.41-12.45 8
10.46-10.50 5 11.46-11.50 7 12.46-12.50 7
10.51-10.55 5 11.51-11.55 8 12.51-12.55 5
10.56-11.00 9 11.56-12.00 8 12.56-13.00 13
11.01-11.05 5 12.01-12.05 12 13.01-13.05 5
11.06-11.10 4 12.06-12.10 5 13.06-13.10 4
11.11-11.15 7 12.11-12.15 3 13.11-13.15 8
11.16-11.20 4 12.16-12.20 8 13.16-13.20 1
11.21-11.25 4 12.21-12.25 10 13.21-13.25 4
11.26-11.30 4 12.26-12.30 8 13.26-13.30 3

d' Y o Y A v @ a 1 = o A
AT NNHINT N2 Gllf]y.ﬁ%1uTHQﬂﬂTVILGUUJTi‘U‘UﬁﬂWﬁGlu‘lf'NL'JﬁWVC]ﬂ 5 UIMN Tudun 2

%1991 $augni %1701 $augni %3190 $uaugni
10.30-10.35 8 11.31-11.35 4 12.31-12.35 8
10.36-10.40 9 11.36-11.40 6 12.36-12.40 6
10.41-10.45 9 11.41-11.45 9 12.41-12.45 5
10.46-10.50 10 11.46-11.50 7 12.46-12.50 2
10.51-10.55 7 11.51-11.55 4 12.51-12.55 2
10.56-11.00 12 11.56-12.00 2 12.56-13.00 4
11.01-11.05 8 12.01-12.05 4 13.01-13.05 0
11.06-11.10 4 12.06-12.10 2 13.06-13.10 5
11.11-11.15 5 12.11-12.15 5 13.11-13.15 2
11.16-11.20 7 12.16-12.20 7 13.16-13.20 6
11.21-11.25 9 12.21-12.25 5 13.21-13.25 6
11.26-11.30 3 12.26-12.30 16 13.26-13.30 5
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My luraamn 9 5 uin Tudun 3

%A $maugnd %901 $augni %901 $maugni
10.30-10.35 7 11.31-11.35 3 12.31-12.35 0
10.36-10.40 4 11.36-11.40 6 12.36-12.40 4
10.41-10.45 4 11.41-11.45 6 12.41-12.45 3
10.46-10.50 6 11.46-11.50 8 12.46-12.50 8
10.51-10.55 5 11.51-11.55 5 12.51-12.55 4
10.56-11.00 2 11.56-12.00 7 12.56-13.00 4
11.01-11.05 8 12.01-12.05 4 13.01-13.05 4
11.06-11.10 0 12.06-12.10 6 13.06-13.10 4
11.11-11.15 3 12.11-12.15 6 13.11-13.15 7
11.16-11.20 5 12.16-12.20 1 13.16-13.20 10
11.21-11.25 8 12.21-12.25 4 13.21-13.25 6
11.26-11.30 5 12.26-12.30 1 13.26-13.30 4

d' Y o Y A v [ a 1 = o A
A1 NNUHINT A4 511?]34@1%11!THQﬂﬂTVILGUUJTi‘U‘UﬁﬂWﬁGlu‘lf'NL'JﬁWVC]ﬂ 5 UIMN Tuiun 4

%1901 $maugni %91 $maugni %1901 $maugni
10.30-10.35 9 11.31-11.35 13 12.31-12.35 2
10.36-10.40 4 11.36-11.40 5 12.36-12.40 7
10.41-10.45 5 11.41-11.45 6 12.41-12.45 4
10.46-10.50 4 11.46-11.50 3 12.46-12.50 4
10.51-10.55 3 11.51-11.55 1 12.51-12.55 3
10.56-11.00 8 11.56-12.00 9 12.56-13.00 6
11.01-11.05 4 12.01-12.05 5 13.01-13.05 5
11.06-11.10 5 12.06-12.10 2 13.06-13.10 12
11.11-11.15 3 12.11-12.15 4 13.11-13.15 6
11.16-11.20 6 12.16-12.20 3 13.16-13.20 3
11.21-11.25 4 12.21-12.25 11 13.21-13.25 2
11.26-11.30 4 12.26-12.30 4 13.26-13.30 10
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%A $maugnd %901 $augni %901 $maugni
10.30-10.35 3 11.31-11.35 5 12.31-12.35 3
10.36-10.40 9 11.36-11.40 7 12.36-12.40 5
10.41-10.45 4 11.41-11.45 4 12.41-12.45 7
10.46-10.50 10 11.46-11.50 9 12.46-12.50 7
10.51-10.55 5 11.51-11.55 6 12.51-12.55 4
10.56-11.00 5 11.56-12.00 10 12.56-13.00 5
11.01-11.05 3 12.01-12.05 7 13.01-13.05 5
11.06-11.10 9 12.06-12.10 6 13.06-13.10 5
11.11-11.15 8 12.11-12.15 6 13.11-13.15 4
11.16-11.20 4 12.16-12.20 6 13.16-13.20 1
11.21-11.25 5 12.21-12.25 7 13.21-13.25 7
11.26-11.30 7 12.26-12.30 5 13.26-13.30 7

d' Y o Y A v [ a 1 = o A
A1FNNUHINN N6 EIJE]HQ%TL!THQﬂﬂTVlLélﬂﬂﬂﬁ‘U‘UﬁﬂWﬁiu‘]ﬂﬂUﬁWﬂﬂ 5 UM Tuun 6

%1991 $augn %1701 $augni %3190 $uaugni
10.30-10.35 4 11.31-11.35 5 12.31-12.35 2
10.36-10.40 5 11.36-11.40 7 12.36-12.40 3
10.41-10.45 9 11.41-11.45 2 12.41-12.45 5
10.46-10.50 4 11.46-11.50 6 12.46-12.50 3
10.51-10.55 5 11.51-11.55 7 12.51-12.55 5
10.56-11.00 6 11.56-12.00 9 12.56-13.00 7
11.01-11.05 1 12.01-12.05 7 13.01-13.05 6
11.06-11.10 8 12.06-12.10 3 13.06-13.10 3
11.11-11.15 3 12.11-12.15 4 13.11-13.15 3
11.16-11.20 4 12.16-12.20 4 13.16-13.20 7
11.21-11.25 3 12.21-12.25 2 13.21-13.25 4
11.26-11.30 9 12.26-12.30 3 13.26-13.30 11
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%A $maugnd %901 $augni %901 $maugni
10.30-10.35 8 11.31-11.35 5 12.31-12.35 4
10.36-10.40 8 11.36-11.40 3 12.36-12.40 1
10.41-10.45 6 11.41-11.45 3 12.41-12.45 6
10.46-10.50 8 11.46-11.50 2 12.46-12.50 5
10.51-10.55 4 11.51-11.55 7 12.51-12.55 1
10.56-11.00 4 11.56-12.00 3 12.56-13.00 8
11.01-11.05 8 12.01-12.05 9 13.01-13.05 3
11.06-11.10 2 12.06-12.10 4 13.06-13.10 7
11.11-11.15 5 12.11-12.15 k) 13.11-13.15 6
11.16-11.20 3 12.16-12.20 7 13.16-13.20 3
11.21-11.25 2 12.21-12.25 7 13.21-13.25 6
11.26-11.30 3 12.26-12.30 3 13.26-13.30 10

d' Y o Y A v [ a 1 = o A
AT NNUHINT NS 511?]34@1%11!THQﬂﬂTVILGUUJTi‘U‘UﬁﬂWﬁGlu‘lf'NL'JﬁWVC]ﬂ 5 UIMN Tudun 8

%1901 $maugni %91 $maugni %1901 $maugni
10.30-10.35 5 11.31-11.35 10 12.31-12.35 2
10.36-10.40 3 11.36-11.40 6 12.36-12.40 8
10.41-10.45 6 11.41-11.45 9 12.41-12.45 9
10.46-10.50 2 11.46-11.50 8 12.46-12.50 5
10.51-10.55 4 11.51-11.55 3 12.51-12.55 5
10.56-11.00 7 11.56-12.00 8 12.56-13.00 8
11.01-11.05 4 12.01-12.05 8 13.01-13.05 9
11.06-11.10 5 12.06-12.10 3 13.06-13.10 2
11.11-11.15 11 12.11-12.15 6 13.11-13.15 5
11.16-11.20 6 12.16-12.20 4 13.16-13.20 4
11.21-11.25 8 12.21-12.25 5 13.21-13.25 8
11.26-11.30 8 12.26-12.30 4 13.26-13.30 5
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%A $maugnd %901 $augni %901 $maugni
10.30-10.35 7 11.31-11.35 5 12.31-12.35 5
10.36-10.40 6 11.36-11.40 3 12.36-12.40 3
10.41-10.45 5 11.41-11.45 3 12.41-12.45 6
10.46-10.50 3 11.46-11.50 7 12.46-12.50 3
10.51-10.55 6 11.51-11.55 4 12.51-12.55 3
10.56-11.00 6 11.56-12.00 4 12.56-13.00 5
11.01-11.05 6 12.01-12.05 6 13.01-13.05 5
11.06-11.10 6 12.06-12.10 6 13.06-13.10 5
11.11-11.15 6 12.11-12.15 8 13.11-13.15 5
11.16-11.20 5 12.16-12.20 8 13.16-13.20 5
11.21-11.25 6 12.21-12.25 3 13.21-13.25 7
11.26-11.30 5 12.26-12.30 3 13.26-13.30 3

d' Y o Y A v [ a 1 = o A
AINNHINTN 10 ﬂlf)ﬂal.ﬁ%1u3ugﬂﬂTVILGUTJﬂﬁ‘U‘UﬁﬂWﬁGlu‘lf'NL'JﬁTVc]ﬂ 95 UM Tudud 10

%1991 $augn %1701 $augni %3190 $uaugni
10.30-10.35 5 11.31-11.35 7 12.31-12.35 5
10.36-10.40 3 11.36-11.40 4 12.36-12.40 2
10.41-10.45 5 11.41-11.45 4 12.41-12.45 7
10.46-10.50 10 11.46-11.50 8 12.46-12.50 7
10.51-10.55 5 11.51-11.55 3 12.51-12.55 3
10.56-11.00 3 11.56-12.00 8 12.56-13.00 9
11.01-11.05 5 12.01-12.05 3 13.01-13.05 7
11.06-11.10 8 12.06-12.10 13 13.06-13.10 2
11.11-11.15 15 12.11-12.15 5 13.11-13.15 5
11.16-11.20 7 12.16-12.20 5 13.16-13.20 4
11.21-11.25 7 12.21-12.25 3 13.21-13.25 6
11.26-11.30 5 12.26-12.30 6 13.26-13.30 4
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M3 luriaamn 5w Tudui 1

%A $maugnd %901 $augni %901 $maugni
10.30-10.35 7 11.31-11.35 3 12.31-12.35 2
10.36-10.40 2 11.36-11.40 5 12.36-12.40 8
10.41-10.45 5 11.41-11.45 6 12.41-12.45 4
10.46-10.50 5 11.46-11.50 7 12.46-12.50 4
10.51-10.55 5 11.51-11.55 3 12.51-12.55 2
10.56-11.00 7 11.56-12.00 8 12.56-13.00 9
11.01-11.05 8 12.01-12.05 8 13.01-13.05 1
11.06-11.10 5 12.06-12.10 3 13.06-13.10 8
11.11-11.15 5 12.11-12.15 6 13.11-13.15 5
11.16-11.20 8 12.16-12.20 %) 13.16-13.20 7
11.21-11.25 5 12.21-12.25 6 13.21-13.25 9
11.26-11.30 5 12.26-12.30 2 13.26-13.30 4

d' Y o Y A v [ a 1 = o A
AINNHINT A2 ﬂlf)ﬂal.ﬁ%1u3ugﬂﬂTVILGUTJﬂﬁ‘U‘UﬁﬂWﬁGlu‘lf'NL'JﬁTVc]ﬂ 95 UM Tudun 12

%1991 $augn %1701 $augni %3190 $uaugni
10.30-10.35 4 11.31-11.35 4 12.31-12.35 5
10.36-10.40 5 11.36-11.40 4 12.36-12.40 2
10.41-10.45 6 11.41-11.45 4 12.41-12.45 6
10.46-10.50 5 11.46-11.50 2 12.46-12.50 5
10.51-10.55 4 11.51-11.55 7 12.51-12.55 8
10.56-11.00 6 11.56-12.00 5 12.56-13.00 4
11.01-11.05 9 12.01-12.05 0 13.01-13.05 4
11.06-11.10 4 12.06-12.10 4 13.06-13.10 5
11.11-11.15 9 12.11-12.15 5 13.11-13.15 5
11.16-11.20 8 12.16-12.20 6 13.16-13.20 5
11.21-11.25 7 12.21-12.25 3 13.21-13.25 6
11.26-11.30 3 12.26-12.30 6 13.26-13.30 4
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%A $maugnd %901 $augni %901 $maugni
10.30-10.35 8 11.31-11.35 8 12.31-12.35 14
10.36-10.40 7 11.36-11.40 11 12.36-12.40 7
10.41-10.45 7 11.41-11.45 10 12.41-12.45 5
10.46-10.50 9 11.46-11.50 4 12.46-12.50 6
10.51-10.55 9 11.51-11.55 6 12.51-12.55 5
10.56-11.00 7 11.56-12.00 5 12.56-13.00 3
11.01-11.05 4 12.01-12.05 7 13.01-13.05 8
11.06-11.10 15 12.06-12.10 7 13.06-13.10 7
11.11-11.15 13 12.11-12.15 11 13.11-13.15 6
11.16-11.20 9 12.16-12.20 5 13.16-13.20 5
11.21-11.25 4 12.21-12.25 8 13.21-13.25 3
11.26-11.30 5 12.26-12.30 11 13.26-13.30 13

d' Y o Y A v [ a 1 = o A
MAINNUHINTN 14 Ellf]y.ﬁ%1u'3ugﬂﬂTVILGUUJTi‘U‘UﬁﬂWﬁGlu“lf'NL'JﬁWVC]ﬂ 5 UM Tudun 14

%1901 $maugni %91 $maugni %1901 $maugni
10.30-10.35 9 11.31-11.35 2 12.31-12.35 6
10.36-10.40 8 11.36-11.40 5 12.36-12.40 6
10.41-10.45 7 11.41-11.45 3 12.41-12.45 8
10.46-10.50 6 11.46-11.50 5 12.46-12.50 4
10.51-10.55 5 11.51-11.55 3 12.51-12.55 12
10.56-11.00 5 11.56-12.00 11 12.56-13.00 5
11.01-11.05 4 12.01-12.05 4 13.01-13.05 4
11.06-11.10 5 12.06-12.10 0 13.06-13.10 10
11.11-11.15 4 12.11-12.15 5 13.11-13.15 5
11.16-11.20 6 12.16-12.20 5 13.16-13.20 8
11.21-11.25 7 12.21-12.25 7 13.21-13.25 11
11.26-11.30 4 12.26-12.30 4 13.26-13.30 7
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%A $maugnd %901 $augni %901 $maugni
10.30-10.35 8 11.31-11.35 1 12.31-12.35 1
10.36-10.40 5 11.36-11.40 3 12.36-12.40 4
10.41-10.45 3 11.41-11.45 4 12.41-12.45 6
10.46-10.50 2 11.46-11.50 6 12.46-12.50 4
10.51-10.55 8 11.51-11.55 9 12.51-12.55 2
10.56-11.00 9 11.56-12.00 2 12.56-13.00 5
11.01-11.05 6 12.01-12.05 6 13.01-13.05 3
11.06-11.10 11 12.06-12.10 13 13.06-13.10 7
11.11-11.15 6 12.11-12.15 4 13.11-13.15 2
11.16-11.20 7 12.16-12.20 1 13.16-13.20 6
11.21-11.25 5 12.21-12.25 7 13.21-13.25 8
11.26-11.30 2 12.26-12.30 4 13.26-13.30 5

d' 9 o Y Ay [ a 1 = o A
A1INNUINN 16 magammugﬂmmmmwuiﬂ151u“vaagaa1nﬂ 5 UM Tudui 16

%1991 $augn %1701 $augni %3190 $uaugni
10.30-10.35 9 11.31-11.35 13 12.31-12.35 8
10.36-10.40 6 11.36-11.40 9 12.36-12.40 11
10.41-10.45 8 11.41-11.45 11 12.41-12.45 12
10.46-10.50 13 11.46-11.50 5 12.46-12.50 13
10.51-10.55 12 11.51-11.55 5 12.51-12.55 8
10.56-11.00 8 11.56-12.00 8 12.56-13.00 1
11.01-11.05 11 12.01-12.05 6 13.01-13.05 11
11.06-11.10 8 12.06-12.10 5 13.06-13.10 6
11.11-11.15 5 12.11-12.15 6 13.11-13.15 4
11.16-11.20 9 12.16-12.20 6 13.16-13.20 3
11.21-11.25 9 12.21-12.25 11 13.21-13.25 4
11.26-11.30 7 12.26-12.30 6 13.26-13.30 6
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A1 NHUINT AT m@y)aﬂ1u3ugﬂﬂ1ﬂ!m1u1ﬁﬂﬂiﬂ1ﬁclu%3§!3ﬂ1nﬂ 15 UM Tuiun 17

%A $maugnd %901 $augni %901 $maugni
10.30-10.35 6 11.31-11.35 9 12.31-12.35 4
10.36-10.40 5 11.36-11.40 6 12.36-12.40 3
10.41-10.45 4 11.41-11.45 9 12.41-12.45 4
10.46-10.50 5 11.46-11.50 5 12.46-12.50 5
10.51-10.55 8 11.51-11.55 3 12.51-12.55 3
10.56-11.00 7 11.56-12.00 5 12.56-13.00 2
11.01-11.05 3 12.01-12.05 6 13.01-13.05 3
11.06-11.10 3 12.06-12.10 8 13.06-13.10 10
11.11-11.15 6 12.11-12.15 6 13.11-13.15 4
11.16-11.20 4 12.16-12.20 11 13.16-13.20 7
11.21-11.25 4 12.21-12.25 5 13.21-13.25 5
11.26-11.30 8 12.26-12.30 5 13.26-13.30 8

d' 9 o Y Ay [ a 1 = o A
AINNHINTN A8 magammugﬂmmmmwuiﬂ151u“vaagaa1nﬂ 5 UM Tudun 18

%1991 $augn %1701 $augni %3190 $uaugni
10.30-10.35 4 11.31-11.35 11 12.31-12.35 2
10.36-10.40 9 11.36-11.40 3 12.36-12.40 3
10.41-10.45 6 11.41-11.45 3 12.41-12.45 5
10.46-10.50 5 11.46-11.50 3 12.46-12.50 5
10.51-10.55 4 11.51-11.55 2 12.51-12.55 4
10.56-11.00 7 11.56-12.00 3 12.56-13.00 4
11.01-11.05 9 12.01-12.05 5 13.01-13.05 6
11.06-11.10 5 12.06-12.10 4 13.06-13.10 6
11.11-11.15 5 12.11-12.15 9 13.11-13.15 15
11.16-11.20 6 12.16-12.20 7 13.16-13.20 5
11.21-11.25 4 12.21-12.25 7 13.21-13.25 4
11.26-11.30 4 12.26-12.30 12 13.26-13.30 4
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%A $maugnd %901 $augni %901 $maugni
10.30-10.35 10 11.31-11.35 5 12.31-12.35 10
10.36-10.40 7 11.36-11.40 8 12.36-12.40 4
10.41-10.45 10 11.41-11.45 8 12.41-12.45 4
10.46-10.50 8 11.46-11.50 7 12.46-12.50 8
10.51-10.55 5 11.51-11.55 8 12.51-12.55 7
10.56-11.00 11 11.56-12.00 4 12.56-13.00 7
11.01-11.05 8 12.01-12.05 9 13.01-13.05 6
11.06-11.10 12 12.06-12.10 3 13.06-13.10 1
11.11-11.15 11 12.11-12.15 0 13.11-13.15 16
11.16-11.20 7 12.16-12.20 1 13.16-13.20 4
11.21-11.25 5 12.21-12.25 7 13.21-13.25 6
11.26-11.30 11 12.26-12.30 8 13.26-13.30 3

d' Y o Y A g [ a 1 = o A
A1FNNHINT P20 51]@3;(!'(3%11‘!')1@ﬂﬂTVllflﬂlJ1']"1J1J3ﬂ1ialu‘]5')\3!’3ﬁﬂnﬂ 5 UM Tudun 20

%1901 $maugni %91 $maugni %1901 $maugni
10.30-10.35 7 11.31-11.35 4 12.31-12.35 10
10.36-10.40 3 11.36-11.40 3 12.36-12.40 9
10.41-10.45 3 11.41-11.45 9 12.41-12.45 9
10.46-10.50 4 11.46-11.50 5 12.46-12.50 4
10.51-10.55 2 11.51-11.55 6 12.51-12.55 4
10.56-11.00 4 11.56-12.00 3 12.56-13.00 4
11.01-11.05 4 12.01-12.05 4 13.01-13.05 10
11.06-11.10 10 12.06-12.10 6 13.06-13.10 5
11.11-11.15 4 12.11-12.15 4 13.11-13.15 8
11.16-11.20 8 12.16-12.20 5 13.16-13.20 8
11.21-11.25 6 12.21-12.25 6 13.21-13.25 6
11.26-11.30 7 12.26-12.30 5 13.26-13.30 5
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AT NAUINT A21 m@yjﬂﬂ1u3ugﬂﬂ1ﬂ!m1u1ﬁﬂﬂiﬂ1ﬁclu%3§!3ﬂ1nﬂ 15 UM Tudu 21

%A $maugnd %901 $augni %901 $maugni
10.30-10.35 10 11.31-11.35 0 12.31-12.35 7
10.36-10.40 9 11.36-11.40 6 12.36-12.40 7
10.41-10.45 5 11.41-11.45 9 12.41-12.45 5
10.46-10.50 2 11.46-11.50 2 12.46-12.50 4
10.51-10.55 5 11.51-11.55 8 12.51-12.55 4
10.56-11.00 5 11.56-12.00 2 12.56-13.00 7
11.01-11.05 7 12.01-12.05 7 13.01-13.05 5
11.06-11.10 1 12.06-12.10 4 13.06-13.10 5
11.11-11.15 4 12.11-12.15 3 13.11-13.15 5
11.16-11.20 10 12.16-12.20 7 13.16-13.20 6
11.21-11.25 6 12.21-12.25 5 13.21-13.25 5
11.26-11.30 3 12.26-12.30 5 13.26-13.30 7
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msaauudassszuuNuanlaalillsunsy ARENA

Tlsunsy ARENA SuTdsunsuiozaimn1Flumsadauuusiaesszsuuaufuves

A o a2 J AR A o A d J
‘VWI"Iﬂﬁ"l’IJiEmEJ ﬂimﬁﬂ‘]el"l‘ﬂ‘imﬂ"lillﬂﬁelmﬂ TVUNYATATITAT

customer arrival\ CountTimer — sErvice exit
I &

MUHUINT 91 MIdaveszuuaay Tasldlilsunsy ARENA

v Y
NNMNHUINT 41 uaadnsianeszuuauay Iaeldlsunsy ARENA dvuaou

4
MIMNUVDITZUY At

a ] [~ !
1. Create Module TU52UUUIAN ‘mﬂmmﬂmqﬂamummﬂumammﬁgﬂﬁ’mu

1 v v
Wi Ingndauneunriil Tasimuasieazidennis  auaaslunweuIni a2

Create
Mame: Ertity Type:
custamer arrival j ||:ust|:|mer ﬂ
Time Bebween Arivalz
Type: E xpreszion: Linits:
|E:-:|:|ressin:|n j |EH|:I['|.'|4'|] ﬂ |Minutes ﬂ
E ntities per Arrival; bd & Arrivals: Firgt Creation:
1 [infirite 0.0
0k, | Cancel | Help

MWNUINA 92 51882108AUD9 Create Module 1HTZUUNUIAN
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. Aa dy o 9 Ao vaq Yo Y
2. Assign Module Tuszvuauan Taglugatazimmhnimuanaauiia nnugnai
va A wa A . Y Y I3 1 % ~ Y Y
1 Aouantia Ao AMANIAY¥ TimeEnter 1A TNOW lmnvaiarilagifuvazngnaning

Tuga Count Timer todmnaNgnt I luszuulumends duaaslunmmwnuini 3

M ame:

L]

|Eu:uuntTimer

Azsignments:

Attribute, TimerEnter, THOWS Add.
CountTimer — |<End of ligt>

-

Edi...

Delete

te

Help |

| ok | Cancel

MNEUINT 93 51002100AUDY Assign Module TUTZUUNUIAY
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a 1 < a
3. Process Module 1152 UU1UIAY WWﬂTiLH]ﬂl!%\‘lﬂ')'liJU'ﬁ]ZL‘lJu‘U@QL'Ja'lﬂWiﬁlﬁ!‘U'iﬂWi

v Y A o A
VDUV UIN muﬁmalumwwmﬂﬂ 34 1 35

Process

Type:

j | Standard

Logic
Actior: Pricrity:
Seize Delay Releaze ﬂ |Medium[2] j
Resources:
Set, servicer, 1, Prefermed Order, WhichServicer Add.
<End af list:
= Edit...
service n Delete
[ Drelay Type: itz Allocation:
|E:-:pressi|:|n ﬂ |Secnnds ﬂ |‘-.falue Added ﬂ
E spression;

ILOGN[131.76.1.76)

[v Repart Statistics

]

Cancel |

Help |

MNHUINT 94 51002100AVDY Process Module TUTZUVNUAN

Hame Format Type Type Time Unitg | Scale Factor | Durations
1 ervicer! sch Duration Capacity Hours 1.0 1 rowvs
2 setvicer? sch Duration Capacity Hours 1.0 1 rowys
] setvicerd sch Duration Capacity Hours 1.0 1 rowvs
4 setvicerd sch Duration Capacity Hours 1.0 1 rowys

MWAUINN 95 51902108AV01 Resource Spreadsheet Module TU52UUNMAL
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4. Record Module luszuuauay TagTugatiazimihimomnudeyadiunaii

Y q Y o A
an lgluszuy aquaaalumnpulny 96

£

Record
I arne; Type:
armnal Process Timer ﬂ |Time [kerval ﬂ
Attribute Mame:
|TimerEnter ﬂ [ Recordinto Set
Tally M ame:
|N|:urmal Frocess Timer j

] | Caricel Help

MNHUINT 96 51082100AYDY Record Module THUTZUUNUIAY
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5. Dispose Module Gllnligﬂﬂﬁ'lu!ﬂll WUMIIETIAUNTZUIUNTINA0IVDITEUY A4

uaaa NN 97

Dispose

e | ¥ Record Entity Statistics

' 1 k. | Cancel | Help |

MWAUINN 97 51982108AV04 Dispose Module J1UTZUVULAN
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