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A Simulation Study for the Improvement of the Post Office’s Waiting System
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ABSTRACT

The service era has made waiting time a critical factor that affects customer’s
satisfaction. According to the Ministry of the Transportation and Communications’
survey, the long waiting time is the most concern causing customer’s dissatisfaction
in post offices. Thus, how customers in queue are to be treated is the main purpose
for the post offices. This research uses simulation software “Arena” to develop
simulation models. The research aims at investigating the effects of various clerk’s
job assignments on the performance of customers’ waiting time for a chosen
Kaohsiung post office. The alternative improvement plan is identified by considering
diversified clerk’s job contents and the proportion of clerks with identical job contents.
The system performance measures include average system time, average service
completion ratio, and average clerk utilization. This simulation results show that
improvement plan with diversified clerk’s job content has the best performance of
waiting time. Plan with diversified job content and mutual support has the best
performance in service ratio and clerk utilization. Under the condition without adding
any extra resources, we expect to lower the waiting time and to increase service
completion ratio and clerk utilization by rearranging clerk’s job content. Finally, the
study provides some suggestions for the post offices managers. It is suggested that
the managers can design the appropriate plans to enhance the competitiveness and

customer’s expectations.

Keywords : Simulation ; Queuing Theory ; Process Improvement ; Post Office



B ORRARBETE S UL S

5 7 50 A 3 X B 96~103# (g & Aot (AeBl1-1%777 ) B 0
é_#%‘%%é P 3 oA R R SRR E T R EH SRS 2R
o F R R A GART R ROIRBE LSRR LY S L R E R

Flpt oo PR?Z‘-T— VY q_/z'f‘;ﬁ” ﬁ\%ﬁ“’} AV R E 4 o

70. 00
60. 00
50. 00
40. 00
30. 00
20. 00
10. 00

0.00

9%« 97 98=& 99& 100& 101=& 102& 103#
BRI ¥ 64.51 66.36 66.33 64.41 65.27 65.58 65.10 64.03

Rt
o~ g 1.45 1.5 1.68 1.60 1.72 1.67 1.70 1.88
1¥ 34.04 32.09 31.99 33.99 33.02 32.75 33.20 34.09
W11 Ep AR (%)
FAL KRR L TR e (AR 96~103 £ )

1



Katz, Larson and Larson (1991) #& J13 4 sk g © i@ » 7 JRIF 4 o

3
E

Boodod BB HOR R EE A T A B A L e )
Eopr ke A PATH Rt FR AR S ERRZG ARELA

&
p

TEE TmR

w

(&""%

Basiza b o

Taylor (1994) 4g 43} f 3 3 > F g 8- ff o %K > & RS D
AEHTEY g o RS AR RARAL
et ¥ ?ﬁ@ﬁi%s&&ﬁ%%@%mﬁ&ﬁTﬁ FA KL G

IS

BEEASTEAR > RAFE A BRI E S

ERERE o ¢ FPRGAE R F ARG AL

Webster (1994) ~ 4p 1 B FE e %> L 5 £ ¥ B L& DT R
Aot G2 AN R B AR B LY PR 0 Flp 0 L& en
1TE R LA E S AL B (2002) 38 BRI R e et S

FIRGFERA ML DER T2 - > A RIEEF G K > 7 LS EIR
g g PR L ek )

Ay EIIRIAE - T EMpRF{ E 2P F A S L LM Rk
Eirde ROl G T 4 PR > AF k14 E (5 A 1888 &) 20 21
PRk d ARG f o X 30 22 p 1 By F R 21 & (7
21895 & ) B o gkis o p AXISEH W TENT AE B 2R 2 > ERFTE TR
d BFREN B h A D i B PR o i BRI H s AR
FENT E IR 0 A E R A R RS MTELEETER R

RERFT Rk 22 & (6 ~ 1896 # )3 7 20 p » wigAp d L2 &

E:
Thi
=
ﬂr\a

¥ onag F) A T 0 BUE G ORELGY FB o hfie & FORRY R e

A EEyeawciRAT ARG E 1T 1p segld LA 100%



} 120 # 0 LRI BG S 2 FISINE YL L 2R ERER S
MR BB feeh SR AR ORI hh e 20 50 i - IR
B F E AL TERORHIE RS L AN A L R R 101104 &
BFJRIAEE R L AN &A1 8 (o] 1-2 2757 ) 2§ 101~103 £:8 § 3

ERLEMBEARSIRIIED 2 [ EGEFHL®E o

20.00

18.00

16.00

14.00

12.00

10.00

8.00

6.00

4.00

2.00

" SiEmEm | RBAR | AmE | wEna| 00 SRt | BB A | PR
F 0F = e e R 7+ L F AR » o a2p RPN A W ¥ ..
A RO it mFFjé& PRA%ZR > Aih::ﬂ—e iffnfs: mﬁi%:i

¥ # i 3

=101 | 19.75 18.98 17.90 12.95 10. 25 7.40 5.33 4.00 3.48

=102# | 20.15 16. 45 15.78 13.10 12.78 7.08 6.18 5.15 3.33

"103# | 18.65 18.53 16. 65 12.13 11.38 5.18 7.43 5.50 3.85

®104# | 17.78 18.10 17.65 10.98 9.58 7.03 7.70 6. 60 4.60

Bl 1-2 1 101~104 & AF 2 28 f # v PRAAIL P EARR A 47
F4 kR ¢ 101104 & SFORPBAE LB LAD &

Fh 2 PR AR ) 101~104 & 40 5 £ ST JRALE R R D & end
fdp i (ded 112 B 13977 ) @ H 42305 T§ o RBFEFR 0

BPEOMBIRAAIED ¥ » XA B HEMAEIRIEE A B L PHEP o



F01-1: B LIEPRIFE L AT 4 E ViR
Hi>:%
b7 < 5 104 = 103 =# 102 =& 101 =
1. p &40 B 4% -2 JRI* 94.8 93.4 92.8 91.7
2. MeFRLER A R B2 PRGE 93.3 88.1 91.9 86.6
3. % U AT ECIE PRIE 92.3 93.2 94.7 90.2
4, EWIEPRFX 92.3 90.8 92.1 92.3
5. B X 92.2 90.4 91.8 91.2
6. ¥ T A BAPRIFA AR 91.7 87.6 88.5 88.8
7. M PEFT 90 89.3 86.9 86.6
8. A E x5 Bt 77.5 74.2 76.8 73.6
9. F v IRIAE iz R 68.1 69.1 68.8 67.1
?ﬂ‘iidiﬂ 2 i FRELE
100%
90%
80%
70%
60%
50%
40% R
20%
10%
0%
FrE iy oA YR Il“f(—"fj\' éﬁw”ﬁiﬁ?ﬁf f‘é"’ﬁ_ e pL 0
iz EF—'?FE'F & il p\g}i BT e i s
=3 681 77.5 9.7 90 92.3 92.3  92.2 94.8 93.3
"2:%3% 30.5 20.7 8 6.8 7.1 6 55 3.6 4
B 1-3:104 &R 5 £ I8 JRE&B BBV R
TR KR D R
0 R G T R I R E T R e B T N
LRRIATE D > PG § e 3% ARG UFEL R LABFLY
Miaigr FEZRELBROIZEN



WA I che grd o PR TH R R g LR
W (1990) MArie A T U IRIFZL SR 2L -MEMAEET T b d &
TREPR RS BREARE D FPRIFLE R R RIS o A R (T E R
Fsdean E U IRARA B DIHUE S EBR L 4 o g R4 (2000) Bz e
EY st g ML PRE TR P 0 AR ¢ PRIy
ERAADASENT > EGRFTF LA RET B - HIRBRE 8 F
zt (2006) 7A#RA ﬂ"%ﬁwﬁxpi—uaﬁﬁ RN S B = e

AR

Lo~ TIL R pRAR R

*371'

SER o Mh B R LanEgy TEMEFT oA

%J;‘r}éggifj}ﬁ&aJiIEBo

Croninand Taylor (1992 ) 335 /% Rk £ € {r & ¥ afF ki A PPRIE
Mo T RBELOLARE AL FRFENER omL B DL L KR
Keaveney (1995) # 1h- B £ # 5 iv & - L4 FPRIE - R R LR LA
#FOBETLIRLFESEA

£ %272 % o Huiand Tse (1996) 45 1 %
B- BEPrHpR L AR FHERXIRBIE R S G R
¥

PR%&#&@”‘\FK‘&%‘»&@E% FERAL BB R E L A
moTE | AR ED IrEApE F Lira 2L " "%’-E‘Iiﬁ?mﬁ.ﬁﬁ’?,ﬁ
A REE T g ndER Fﬁiiiﬁ:\j‘&if«?%’g_w VA e AR AL AN
o AP UV AFARE T ST RERPERL S AL ER

LE IR A o Bl PR RO RREERER

PERABEEBLAE ED P AL (KRR S



BES iR R (2007) 45 15 B3 R PREE ARG A R g ko E i

KRR E A ETR L 2 P R B0 b A BV PRFE > MRl R HRIER oo &

(]

éﬁﬁ&}t‘ ;"}’Li)@’ B eI e 0 416 ﬁ-ﬁ'J’]’%rPRZZ‘W?"' "'P% j = S :].‘jb

IO EF O PRy

&
Simulation) =+ 3¢ S i& 7 4% 5 F 344 i K LAk F T RIRE FipE
SERERER o e FHAEEIRIHAL R BER GRS T L&y

Bk B S AOCE 0 HTE B A DR AL e - e



BAF e %A EY s A RCE R R PFRT o e R T

;‘}E(:‘ol}«flj'l’r ,;ﬁg/';éﬁgwgﬁmgéfirfﬁﬁ&,fg% ApE N FIE 24 T ’j‘ﬁﬁ’i‘z

_1

LR EIH A ETRT O ART T EREREL O R
=

;‘\::I,T—%i'/%-’ —2;2 ,l *s‘bo_’)lz'j\’l”\*% ?%éifi/l;ﬁ%ﬂ&i_a:ri’ﬁngz
HNEGE D E R T 0 IRFA GO L ETicL > A IR

“‘M-

R

W

% R

j‘\lﬁﬁji B e o

-~ BfEEA P w (T E AR R iF IR o

oo~ RRFIMTIRIRIATZ A L 0 e AR AR T S

g
o
P

I

RS R RS kR -

7 éﬁf’ﬁfﬁu_%‘li‘]‘}éﬁrgiI?E]iifwmﬁ/ééfs9 I EEGE S ZBE A (T



¥ & A7

- v AFFAREFHNEAEGREF AL AN EF A S Y T
iR L E ST SR AR
S EBR LD RHERARE - S VHE B — R 0TS

N ﬂﬁ%ﬁ*i%@%%iﬁi") ’ Lugy;;;;»}; j;{:f,%j@;’\ E"!"JFFB%E’ Fp oo AFT

I

TP U] G A



57 % & m%i

AL ARACE] 14 40T o F A XA M RFE AN 2 R
FHE A ERH T IROEFRT o SE I R F R Al S ko
Ik * Arena foE oS HE BEITC RS ERE S o RS it

B BLER AL IR GH PED

75 RS RE w_

A

0B R

T B2 A 7

e S T

A

Arenafi-a) zE

|4
A

BB AR SN gL T

B 1-4 1 F5 § 5 AL
9



10.
11.

12.

34

Harrelland Tumay (1995) - & Su#cHt o i 980% ~ #5xF% 3% (1998) o
I

2 24 (2012) - E* A MR EL F R A ROBRGF 2
Bri®in o WM 2 FRERREFRFT T LGz o

P (1990 drfr RE T CIRBL EFEL-NEARET T 560

H F (2009) PHFIBHFHT S 22 TEARGSIFFR2F] - W
2 A B UERE Y TR LY
Hhald (2001) « % SEIREHART - AL A

BEF (2012) =3 ¥ PG FFEFBHALFBRER - &
B E Wi AP AT E I BEE R AL G -

¥ £4£(2006) #AE CIRBEFTLAL —NEFFEP o B G 6o
Wk A AL g B Lk o
75 (1998) « fEfATg o E5 v i ARAL

MeeE (2007 ) ¥ SR HAe G I FELIRE - LA §fz}l~?

BEEL LY .

FRZAL(2005) 0 &3 BF12 BT —UBFAFT L0 P SFH S

Fliep ey T L~

58



13.
14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

FRE R (2014) - ZAEIEARENAR® - AT & o
3 oo S HARAR (2007) » PRAEE G B E GRS - (TE
B e ¥ BEEEFLREER > 10(4) - P23 -

BiEZ (2013) o e EinAgec g WA E AT — 1 K L ERMAHRIRL S B
- ? WET T AR L 2 o

BRp B (2005)- ik §R4F AV AT RREZNBRAT A YR
BBEREL TR LR

B4 49~ 3 134 (2008) - AutoMod# 3 Br R - B BT © ~ B

T4

iR P ¢

3

o

.
ALP P (2002) - SpA SRR ARGEE P LY kM R F

S LY e

“‘3&

\?@

7 (2005) - $-$ 5 B R PF B TR G X L3 1 LW - B2
EE-FAF BT IR VALFHA LG
BFRE (2000) - TEFY  F e AR

Sk (2011)° s RBRBAFEME R T ¢ JRIB%N - B2 4 L
«éA)m?;wg‘f LTI L #H~ o
fimH (2000) - ¥R ¥FFRNELGHGER - B2 SBPHH
Y21y oLk o
B IEIE (2000) - 2R B ¥ HHEA I HEE G H T2 PeREFIR-
R B R AR

WS~ BHE (2007) RAFH A ARFAERFR F5 2 IR
Ak o
BFF (2007) c T E B RAAEERA A REZERAL -ME &
WIRIER R Bl o TP T3 T3 A g Y AL

59



10.

Cronin, J. J., Jr. and Taylor, S. A. (1992). Measuring service quality: a
reexamination and extension. Journal of Marketing, 56(3) : 55-68.
Gottfried, B. S. (1984). Elements of Stochastic Process Simulation.
Prentice-Hall, Englewood Cliffs, New Jersey.

Hillier, F. S., Lieberman, G. J. (2001). Introduction to Operations Research.
McGraw-Hill Publishing Company, New York.

Hui, M. K., and Tse, D. K. (1996). What to Tell Consumers in Waits of
Different Lengths: An Integrative Model of Service Evaluation. The Journal
of Marketing, 60(2) : 81-90.

Katz, K. L., Larson, B. M., and Larson, R. C. (1991). Prescription for the
waiting-in-line blues : Entertain, enlighten, and engage. Sloan Management
Review, 32(2) : 44-53.

Keaveney, S. M. (1995). Customer Switching Behavior in Service
Industries: An Exploratory study. Journal of Marketing, 59(2) : 71-82.
Kelton, W.D., Sadowski, R. P., and Sturrock, D. T. (2010). Simulation with
Arena. 5th edition, McGraw Hill, New York.

Law, A. M., and Kelton, W. D. (2000). Simulation Modeling and Analysis
3rd ed. McGraw-Hill Higher Education, New York.

Newell, G. (1982). Applications of Queuing Theory, New York: Chapman
& Hall.

Shannon, R. E. (1975). System Simulation the Art and Science, Prentice-

Hall, Englewood Cliffs, New Jersey.

60



11. Taylor, S. (1994). Waiting for Service: The Relationship between Delays
and Evaluation of Service. Journal of Marketing, 58(2) : 56-69.

12. Webster, F. E. J. (1994). Defining the New Marketing Concept. Marketing
Management, 2(4) : 22-31.

13. Zeltyn, S. (2005). Classical Queuing Models. Service Engineering. The

Wharton School, University of Pennsylvania.

61



o

)
p:

PESGIG LM A AN B o ¢ Fapr 0 AR 101~104 £ -

62



