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This research is to study the Modern Trade’s payment system for 4 branches in
Bangkok metropolitan areas at the peak time. The Models were simulated in order
to compare their efficiency of average waiting time, average customers in queue
and ratio of idle servers. The result gathered from 100 independent simulation
times showed that for the first branch, there was no significant difference between
averages waiting times of system 1 and system 2 and system 3 (P > 0.01). At the
second branch, there was no significant difference between average waiting times
for all systems (P>0.01) but there was significant difference between average
customers in queue (P<0.01). In addition, the ratio of idle servers was no significantly
difference between system 1 and system 2. The third branch, there was significant
difference between averages waiting times of system 1 and the others (P<0.01).
And the only ratio idle servers were no significant difference between system 2
and system 3 (P >0.01). And the fourth branch was no significant difference
between only averages waiting times of system 1 and system 2 (P>0.01). There
was significant difference between averages customers in queue for all systems
(P<0.01). And there was no significant difference between the ratio idle servers of
system 1 and system 2, system 2 and system 3, system 3 and system 4 (P>0.05)

or addition every one sever did not change the ratio idle servers.
Keywords: Queuing Theory, Simulation, Modern Trade
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sefuuimaiedy Suaudiuuinisieds uasdiuu
dadunaniedsvesheliuing uiazszuy
dmsunNndIu INN1TNAABY t (t-test) ot
adAvedlalilngen awesuen (KS) ldnaaey
nsuanuasesTeya LazdnNdesiuveIade

(YY) [

NszAutud1fny 0.05 LAAINILAITINT 1-8

M 1 UAAIHANTIATIEINA1TBTUUTMSRAENNTE UL UM 1

SEUUT KS e U I EVIVRIR Wisufisuaade (A1 P-value)
Anadey Guad) 1 2 3 4
1 0.522 36.658 - 40.833 0.191"™  0.045™  0.000"
2 0.609 33.291 - 37.835 0.000°  0.000"
3 0.680 26.748 - 30.131 0.000"
q 0.563 18.361 - 22.775
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M1399 2 uaRINaNITIATIERIILILEseSUUINISIaRY YnsyuuvesiIui 1

SEUUT KS Y29AUT BT UVDS Wisufisuaade (A1 P-value)
Aadey 1 2 3 4
1 0.709 4.823 - 5.322 0.000°  0.000°  0.000"
2 0.812 4.004 - 4.355 0.003  0.000"
3 0.988 3.531 - 3.978 0.000"
i 0.607 2.059 - 2.368

M1 3: UAAIHANTIATIEINAITBTUUTM RN TEUUYeITIUN 2

szuufi KS H29A2udosiuveq WisuifieuAade (A1 P-value)
Aade 1 2 3
1 0.731 26.367 - 31.288 0.313™ 0.212"
2 0.449 25.248 - 29.262 0.907"™
3 0.540 25524 - 28.684

AT 4: UAAIHANTIATIENIIILLTUUINITIRGEYRITUN 2

SEUUT KS Y29AUT BT UVDS Wisufisuaade (A1 P-value)
Aade 1 2 3
1 0.660 3.795 - 4.232 0.000" 0.000"
2 0.628 3.089 - 3.167 0.000"
3 0.608 1.098 - 1.102

M99 5: WERINANITIATIZVIANTETUUSNSIRAEYNTE UL 3

szuufi KS Prsanudaiuves WisuifieuAiade (A1 P-value)
Aade 1 2 3 4
1 0.421 23.249 - 27.436 0.008"  0.002"  0.001"
2 0.662 21.339 - 25.882 0.189™  0.186™
3 0.411 23.597 - 27.137 0.051"™
4 0.631 18.820 - 23.735
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M990 6: LARINANITIATIZVIUINLSUUIN TR e lulaARevaes U 3

szuufi KS H29A2udosiuveq Wisuifieudiade (A1 P-value)
Aady 1 2 3 4
1 0.585 6.869 - 7.604 0.000**  0.000**  0.000**
2 0.536 4.908 - 5.031 0.000**  0.000**
3 0.761 3.688 - 3.722 0.000**
4 0.616 1.032 - 1.050

M 7: waRNaNITIATIERRaTeSUUINSIRReYNTTUUYeIIUN 4

SEUUT KS Y29ANUR I UVDIAT Wisufisuaade (A1 P-value)
\de 1 2 3 4
1 0.548 19.723 - 25.336 0.230™  0.000°  0.000
2 0.669 18.680 - 22.301 0.000°  0.000"
3 0.510 13.109 - 16.284 0.000"
i 0.615 8.133 - 10.422

M1597 8: LaAIHANITIATIERTIILE o SUUTMTRAYYNTYULTRITIWN 4

szuufi KS H29A2 U@ Rsiuveq WisuifieuAiade (A1 P-value)
Aade 1 2 3 4
1 0.911 6.847 — 6.967 0.000**  0.000**  0.000**
2 0.503 4.178 — 4.287 0.000**  0.000**
3 0.592 2.178 — 2.621 0.000**
4 0.890 1.687 - 1.776

o o o

nuen ns WildedAy  ** dduddgfiseau 0.01

nmsanidagiunarindasiede $raeauuy 100 ads Iifeyadnaiunaridasads

uenINMIANEiUsE S messEUUan  vesiliuinns dhdadiunanindlaeiadeveadly
nasesuUinIsieds wasdnnudsefuuinsiads  Uimsitldumeaeu t ilelFouliisuuszansnw
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M3 9: UARIHANTIATIERARdILNAIAURAEYDITLUUNNTEUUYRIT U 1

SEUUT Pr9rnudesiuvaARay Wisuifleudnade(dn P-value)
1 2 3 4
1 0.259 - 0.274 0.000°  0.000°  0.000"
2 0.195 - 0.197 0.000°  0.000"
3 0.304 - 0.305 0.000"
q 0.367 - 0.374

M990 10: UansHaNTiATgdadiunarilaenfevesssuunnszuuvesiun 2

szuudl PrsanudeiuvasAaie Wisuifisuaaie(dn P-value)
1 2 3
1 0.280 - 0.283 0.705™ 0.000"
2 0.280 - 0.282 0.000"
0.426 - 0.436

M19197 11 LAAIHANTTIATIE AR IUNATIlngLRREYRITEUUNNTEUUYRITIUN 3

szuLdl P29AulasiuvaAady Wisuifisuaaie(@n P-value)
1 2 3 q
1 0.116 - 0.118 0.000**  0.000**  0.000**
2 0.155 - 0.164 0.423"™  0.000%*
3 0.158 - 0.167 0.000**
4 0.298 - 0.300

M3 12: UansramTiiasgndadiunariilasinfevesssuunnszuuvesium 4

SEUUT Y9AUTadiuvaIALadY Wisuifieuaada(@ P-value)
1 2 3 4
1 0.116 - 0.118 0.951™  0.000°  0.000
2 0.117 - 0.120 0.423"  0.000"
3 0.315 - 0.321 0.608"
q 0.316 - 0.322

o o o

nuen ns WildedAy  ** dduddgyfiszau 0.01
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