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Kwanta Leelakitrungruang 2011: Queuing Analysis of Ticket Selling Service System
at Mo Chit BTS Skytrain Station. Master of Economics, Major Field: Economics,
Department of Economics. Thesis Advisor:

Associate Professor Darawan Virunhaphol, Ph.D. 100 pages.

The purpose of this study was to analyze the service cost and opportunity cost of
waiting that passengers lost for waiting to exchange coin and buy the ticket. Moreover that
analyzed the total cost of queuing system for two service points (exchange coin and ticket
selling service point e.g.) and adjusted the amount of service channel to minimize the total cost.
The analysis used the single-stage queuing model with multiple servers multiple queues or
m M/G/1 queuing model. The study collected the amount of arrival passengers per three
minutes, service time per passenger and used the questionnaires to evaluate the opportunity cost

of waiting, sample size is 380.

From the study, the arrival rate at exchange coin service point per hour during rush
hours (07.00-09.00 am.) was 681.85 passengers and service time per passenger was 8 seconds.
The arrival rate at ticket selling service point per hour during rush hours (07.00-09.00 am.) and
outside rush hours (13.00-15.00 am.) were 414.77 and 272.20 passengers and service time per
passenger were 25 and 20 seconds respectively. The analysis used statistical value, service cost
and opportunity cost of waiting to calculate the total cost of queuing system. The study
concluded that the amount of exchange coin channel during rush hours should be at least 2
channels and the amount of ticket selling channel during rush hours and outside rush hours

should be three and two channels respectively

Student’s signature Thesis Advisor’s signature
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80

(B} NIUIagas (AY)
07.00-07.03 . 0
07.03-07.06 . 0
07.06-07.09 . 0
07.09-07.12 U. 1
07.12-07.15 U. 8
07.15-07.18 U. 6
07.18-07.21 U. 16
07.21-07.24 u. 11
07.24-07.27 U. {/
07.27-07.30 . 14
07.30-07.33 . 15
07.33-07.36 . 13
07.36-07.39 U. 8
07.39-07.42 U. 15
07.42-07.45 U. 24
07.45-07.48 U. 17
07.48-07.51 U. 20
07.51-07.54 u. 17
07.54-07.57 . 25
07.57-08.00 . 20
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(B} NuIUIagas (L)
08.00-08.03 U. 23
08.03-08.06 U. 23
08.06-08.09 U. 16
08.09-08.12 U. 20
08.12-08.15 U. 25
08.15-08.18 U. 25
08.18-08.21 U. 20
08.21-08.24 U. 22
08.24-08.27 U. 29
08.27-08.30 U. 17
08.30-08.33 . 19
08.33-08.36 U. 19
08.36-08.39 U. 17
08.39-08.42 U. 29
08.42-08.45 U. 17
08.45-08.48 U. 18
08.48-08.51 U. 23
08.51-08.54 U. 8
08.54-08.57 U. 9
08.57-09.00 u. 13
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M S lagas (aw)
07.00-07.03 . 5
07.03-07.06 . 15
07.06-07.09 . 9
07.09-07.12 U. 10
07.12-07.15 U. 8
07.15-07.18 U. 3
07.18-07.21 u. 3
07.21-07.24 U. 8
07.24-07.27 U. 8
07.27-07.30 . 5
07.30-07.33 . 4
07.33-07.36 . 5
07.36-07.39 U. 8
07.39-07.42 U. 10
07.42-07.45 U. 8
07.45-07.48 U. 8
07.48-07.51 U. 10
07.51-07.54 u. 9
07.54-07.57 . 11
07.57-08.00 . 5
08.00-08.03 . 6
08.03-08.06 . 7
08.06-08.09 . 6

08.09-08.12 U. 7
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M S lagas (aw)
08.12-08.15 U. 9
08.21-08.24 U. 5
08.24-08.27 U. 8
08.27-08.30 U. 9
08.30-08.33 U. 7
08.33-08.36 . 6
08.36-08.39 U. 3
08.39-08.42 U. 8
08.42-08.45 U. 7
08.45-08.48 U. 6
08.48-08.51 U. 6
08.51-08.54 U. 8
08.54-08.57 U. 6
08.57-09.00 u. 9
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M NIUAIAEINS (AY)
13.00-13.03 7
13.03-13.06 3
13.06-13.09 6
13.09-13.12 3
13.12-13.15 12
13.15-13.18 7
13.18-13.21 0
13.21-13.24 0
13.24-13.27 0
13.27-13.30 0
13.30-13.33 0
13.33-13.36 0
13.36-13.39 6
13.39-13.42 3
13.42-13.45 4
13.45-13.48 1
13.48-13.51 8
13.51-13.54 8
13.54-13.57 3
13.57-14.00 3
14.00-14.03 5
14.03-14.06 6

14.06-14.09 3



MIWUINN 3 (AD)

&5

M NuIUIagas (AK)
14.09-14.12 6
14.15-14.18 3
14.18-14.21 2
14.21-14.24 6
14.24-14.27 5
14.27-14.30 3
14.30-14.33 6
14.33-14.36 5
14.36-14.39 3
14.39-14.42 8
14.42-14.45 9
14.45-14.48 7
14.48-14.51 5
14.51-14.54 2
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[
Y a

nmﬁgnmﬁu nmﬁgnﬁﬁ
Sundowd  Fosw3nsi gnﬁ’mw?ll SUUIMI  @8NINILUV  Service Time
13 14.9. 54 4 1 7:11:33 7:11:42 0:00:09
134.1. 54 4 2 7:11:53 7:12:07 0:00:14
13 14.9. 54 4 3 7:12:08 7:12:13 0:00:05
13 14.9. 54 4 4 7:12:45 7:12:50 0:00:05
13 1.9. 54 4 5 7:12:58 7:13:07 0:00:09
133.1. 54 4 6 7:13:39 7:13:42 0:00:03
134.1. 54 4 7 7:14:13 7:14:24 0:00:11
13 4.9. 54 4 8 7:14:32 7:14:39 0:00:07
13 14.9. 54 4 9 7:14:42 7:14:46 0:00:04
13 14.9. 54 4 10 7:15:15 7:15:22 0:00:07
134.0. 54 4 11 7:15:30 7:15:41 0:00:11
13 14.9. 54 4 12 7:15:42 7:15:47 0:00:05
134.1. 54 4 13 7:16:39 7:16:43 0:00:04
13 14.9. 54 4 14 7:17:36 7:17:41 0:00:05
13 14.9. 54 4 15 7:17:42 7:17:48 0:00:06
13 14.9. 54 4 16 7:17:54 7:18:00 0:00:06
13 14.9. 54 4 17 7:18:07 7:18:12 0:00:05
13 14.9. 54 4 18 7:18:18 7:18:24 0:00:06
13 14.9. 54 4 19 7:18:25 7:18:32 0:00:07
13 14.9. 54 4 20 7:18:33 7:18:59 0:00:26
13 14.9. 54 4 21 7:19:13 7:19:31 0:00:18
13 14.9. 54 4 22 7:19:40 7:19:43 0:00:03
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Y a

nmﬁgnmﬁu nmﬁgn?ﬁ
Sundowd  doswinsi gnﬁ’mu‘ﬁ SUUIMI  @8NINILUV  Service Time
13 14.9. 54 4 23 7:19:44 7:19:48 0:00:04
13 14.9. 54 4 24 7:19:49 7:20:06 0:00:17
1334.1. 54 4 27 7:20:42 7:20:47 0:00:05
13 14.9. 54 4 28 7:20:48 7:20:59 0:00:11
13 14.9. 54 4 29 7:21:00 7:21:07 0:00:07
13 14.9. 54 4 30 7:21:08 7:21:17 0:00:09
13 14.9. 54 4 31 7:21:18 7:21:28 0:00:10
13 14.9. 54 4 32 7:21:29 7:21:32 0:00:03
13 14.9. 54 4 33 7:21:33 7:21:39 0:00:06
134.1. 54 4 34 7:21:40 7:21:52 0:00:12
13 14.9. 54 4 35 7:22:13 7:22:17 0:00:04
13 4.9. 54 4 36 7:22:18 7:22:22 0:00:04
13 14.9. 54 4 7/ 7:22:30 7:22:39 0:00:09
13 14.9. 54 4 38 7:23:05 7:23:10 0:00:05
134.1. 54 4 39 7:23:35 7:23:40 0:00:05
13 14.9. 54 4 40 7:23:51 7:23:57 0:00:06
13 u4.9. 54 4 41 7:24:23 7:24:29 0:00:06
13 4.9. 54 4 42 7:24:30 7:24:39 0:00:09
13 4.9. 54 4 43 7:24:40 7:24:46 0:00:06
1334.1. 54 4 44 7:24:58 7:25:10 0:00:12
13 14.9. 54 4 45 7:25:49 7:25:53 0:00:04
13 14.9. 54 4 46 7:26:18 7:26:25 0:00:07
13 14.9. 54 4 47 7:27:07 7:27:17 0:00:10
13 14.9. 54 4 48 7:27:18 7:27:28 0:00:10
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14

4 2o 4y .
!TG]TVIQﬂf’ﬂ!iNﬁ‘U Df,ﬂ‘ﬂgﬂﬂ1ﬂﬂﬂ Service

Sundowd  dowdmshi  godau i
VIS 905ZVY  Time

5U.9. 54 1 2 7:00:23 7:00:29 0:00:06
5U.9. 54 1 3 7:00:30 7:00:37 0:00:07
54.9. 54 1 4 7:00:38 7:00:44 0:00:06
5U.9. 54 1 5 7:00:45 7:00:47 0:00:02
5U.9. 54 1 6 7:00:48 7:00:51 0:00:03
5.9, 54 1 7 7:00:52 7:00:58 0:00:06
5U.9. 54 1 8 7:00:59 7:01:13 0:00:14
5U.9. 54 1 9 7:01:14 7:01:17 0:00:03
5U.9. 54 1 10 7:01:18 7:01:25 0:00:07
5U.9. 54 1 11 7:01:26 7:01:32 0:00:06
5u.9. 54 1 12 7:01:33 7:01:37 0:00:04
5U.9. 54 1 13 7:01:38 7:01:43 0:00:05
5U.9. 54 1 14 7:01:44 7:02:14 0:00:30
5U.9. 54 1 15 7:02:15 7:02:22 0:00:07
5U.9. 54 1 16 7:02:23 7:02:41 0:00:18
5U.9. 54 1 17 7:02:42 7:02:51 0:00:09
5U.9. 54 1 18 7:02:52 7:03:14 0:00:22
5U.9. 54 1 19 7:03:15 7:03:23 0:00:08
5U.9. 54 1 20 7:03:24 7:03:31 0:00:07
5U.9. 54 1 21 7:03:32 7:03:41 0:00:09
5U.9. 54 1 22 7:03:42 7:03:49 0:00:07
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14

A A o A
AaNgnNAUINIY  nangnm

14

Sundowd  doswdnrsh  gadiauil - service
UIMS 20N9IN5ZUY  Time
5U.9. 54 23 7:03:50 7:03:53 0:00:03
5.9. 54 26 7:04:30 7:04:39 0:00:09
5.0 54 27 7:04:40 7:05:21  0:00:41
5U.9. 54 28 7:05:22 7:05:29 0:00:07
5U.9. 54 29 7:05:30 7:05:34 0:00:04
5U.9. 54 30 7:05:35 7:05:58 0:00:23
5.9, 54 31 7:05:59 7:06:52 0:00:53
5.9, 54 32 7:06:53 7:06:58 0:00:05
5.9, 54 33 7:06:59 7:07:21 0:00:22
5.9, 54 34 7:07:22 7:08:09 0:00:47
5.9, 54 35 7:08:10 7:08:25 0:00:15
5.9. 54 36 7:08:26 7:08:55 0:00:29
5U.9. 54 37 7:08:56 7:09:22 0:00:26
5U.9. 54 38 7:09:23 7:09:36 0:00:13
5U.9. 54 39 7:09:37 7:09:42 0:00:05
5.0 54 40 7:09:43 7:10:11  0:00:28
5.0 54 41 7:10:12 7:10:21  0:00:09
5.0 54 42 7:10:22 7:10:26  0:00:04
5.0 54 44 7:11:30 7:11:34  0:00:04
5U.9. 54 45 7:11:35 7:11:41 0:00:06
5.0 54 46 7:11:42 7:11:51  0:00:09
5.0 54 47 7:11:52 7:12:00  0:00:08
5.0 54 48 7:12:01 7:12:50  0:00:49




91

a Y a ¥ 1 A9 "
MINTNNUINT 6 Llﬁ'ﬂ\u?a'lsh‘lﬂ'ﬁGl,erJiﬂ'lij‘leﬂUﬁ'ﬁll@agj']Uﬂﬁ@Qi]']ﬁu']ﬂll@liiﬂﬂﬁ'ﬁ

AMSUUDNYF IUUTIAIUVBIIUN 5 UNTIAN W.A. 2554

a
ammagn

v
Y a

a
3a1ngn

14

Sundowd  YeaSmsh gnf?{muﬁ o e AT Service
Usms 99NVINIZUL  Time
53.9. 54 1 49 7:12:51 7:13:05 0:00:14
54.9. 54 1 282 13:00:25 13:00:32 0:00:07
54.9. 54 1 283 13:00:33 13:00:42 0:00:09
54.9. 54 1 284 13:00:43 13:00:55 0:00:12
54.9. 54 1 285 13:00:56 13:01:04 0:00:08
54.9. 54 1 286 13:01:05 13:02:04 0:00:59
53.9. 54 1 287 13:02:05 13:02:23 0:00:18
54.9. 54 1 288 13:02:35 13:03:16 0:00:41
54.9. 54 1 289 13:03:17 13:03:25 0:00:08
54.9. 54 1 290 13:04:08 13:04:21 0:00:13
54.9. 54 1 291 13:04:22 13:04:46 0:00:24
54.9. 54 1 292 13:04:47 13:04:54 0:00:07
54.9. 54 1 293 13:04:55 13:05:02 0:00:07
54.9. 54 1 294 13:05:03 13:05:20 0:00:17
54.9. 54 1 295 13:05:21 13:05:27 0:00:06
54.9. 54 1 296 13:05:28 13:05:34 0:00:06
54.9. 54 1 297 13:05:35 13:05:40 0:00:05
54.9. 54 1 298 13:05:48 13:05:54 0:00:06
54.9. 54 1 299 13:06:24 13:06:32 0:00:08
54.9. 54 1 300 13:06:33 13:06:41 0:00:08
54.9. 54 1 301 13:06:42 13:06:51 0:00:09
54.9. 54 1 302 13:06:52 13:07:00 0:00:08
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53.9. 54 1 303 13:07:01 13:07:20 0:00:19
5U.9. 54 1 304 13:07:21 13:07:24 0:00:03
53.9. 54 1 307 13:07:51 13:07:56 0:00:05
53.9. 54 1 308 13:07:57 13:08:01 0:00:04
53.9. 54 1 309 13:08:02 13:08:08 0:00:06
53.9. 54 1 310 13:08:28 13:08:56 0:00:28
53.9. 54 1 311 13:08:57 13:09:14 0:00:17
53.9. 54 1 312 13:09:35 13:09:54 0:00:19
53.9. 54 1 313 13:10:02 13:10:13 0:00:11
54.9.54 1 314 13:10:24 13:10:33 0:00:09
53.9. 54 1 315 13:11:03 13:11:08 0:00:05
5U.9. 54 1 316 13:11:09 13:11:18 0:00:09
5U.9. 54 1 317 13:11:19 13:11:29 0:00:10
5U.9.54 1 318 13:12:04 13:12:57 0:00:53
53.9. 54 1 319 13:12:58 13:13:39 0:00:41
5U.9. 54 1 320 13:13:40 13:13:44 0:00:04
53.9. 54 1 321 13:13:45 13:13:51 0:00:06
5U.9. 54 1 322 13:13:52 13:14:05 0:00:13
5U.9. 54 1 323 13:14:06 13:14:15 0:00:09
53.9. 54 1 324 13:14:16 13:14:24 0:00:08
53.9. 54 1 325 13:15:01 13:15:17 0:00:16
53.9. 54 1 326 13:15:42 13:16:51 0:01:09
53.9. 54 1 327 13:16:52 13:17:00 0:00:08

5U.0.54 1 328 13:17:01 13:17:20 0:00:19
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2549 2550 2551 2552
INe
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
UGN 2,635 2,506 2,611 2,566 2,555 2,620 2,648 2,634 2,663 2,739 2,599 2,568 2,558 2,522 2,556 2,584
¥10 1,326 1,324 1,308 1,300 1,291 1319 1327 1,313 1,328 1,380 1,284 1274 1255 1,233 1238 1252
TN 1,309 1,282 1,303 1266 1,264 1301 1,321 1,320 1,334 1360 1,315 1294 1302 1289 1318 1,332
m¥rande 12,944 13,195 12,521 13,134 12,800 12,962 13,456 14,109 15,245 14,670 14,821 15,120 14,826 14,767 14,630 15,366
110 13,724 13,603 13,087 14,224 13,610 13,389 14,526 15453 16,219 15854 15,794 16,366 15937 15,564 15463 16,580
TN 12,153 12,775 11,953 12,014 11,972 12,529 12,380 12,773 14,275 13,469 13,871 13,894 13,756 14,004 13,849 14,225

4 ) J o o o aa ] a 4
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dl o 9 Aq Y a A A =1
AN HUINN 8 uammmu@Tﬂﬂmi‘n%mmimvh/\lﬁmmaa LYNATNITYEDIU N.A. 2552

Y99 : 1NgIAUY

. 1hou
¥oaonii - 2 520
.. 2.0, 1.0 1.8, n.A. 1.4, .0 a.n. 0.4, .. N8, 5.0.

Hua¥a 838,000 792,000 957,000 881,000 861,000 933,000 886,000 930,000 900,000 964,000 950,000 952,000 10,844,000
ALIIUANY 193,000 182,000 221,000 201,000 201,000 218,000 196,000 207,000 208,000 213,000 209,000 207,000 2,456,000
9138 265,000 259,000 300,000 254,000 263,000 292,000 268,000 283,000 285000 281,000 284,000 272,000 3,306,000
aunnih 77,000 74,000 87,000 75,000 110,000 89,000 83,000 85,000 86,000 89,000 95000 83,000 1,033,000
pyaTdFoansnl 898,000 877,000 1,052,000 842,000 941,000 1,057,000 959,000 1,021,000 1,001,000 1,076,000 1,085,000 1,063,000 11,872,000
wan In 294,000 276,000 496,000 418,000 356,000 364,000 290,000 360,000 325000 479,000 345,000 326,000 4,329,000
PRGN B 236,000 229,000 269,000 226,000 239,000 265,000 248,000 263,000 252,000 263,000 263,000 271,000 3,024,000
e 1,238,000 1,169,000 1,462,000 1,171,000 1,267,000 1,385,000 1,292,000 1,410,000 1,307,000 1,560,000 1,503,000 1,572,000 16,336,000
Faaw 608,000 581,000 674,000 554,000 590,000 647,000 622,000 649,000 640,000 686,000 727,000 794,000 7,772,000
Mauia 448,000 343,000 391,000 316,000 337,000 387,000 372,000 381,000 392,000 392,000 411,000 404,000 4,574,000
TRITR 394,000 370,000 423,000 351,000 371,000 385,000 394,000 398,000 388,000 414,000 436,000 445000 4,769,000
alan 751,000 739,000 872,000 705,000 748,000 834,000 807,000 181,000 864,000 889,000 909,000 883,000 9,182,000
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MIWUINN 8 (AD)

1198 : 1NgIAUY

. nou
A =
Yoaail - — 39
0.0, LN, .. 19081, n.a. .81, .. a.0. n.4. a.0. .8, 5.0

nioumay 524,000 501,000 555,000 456,000 492,000 536,000 520,000 549,000 545,000 555,000 579,000 589,000 6,401,000
NoMaD 250,000 243,000 274,000 228,000 246,000 271,000 247,000 266,000 274,000 273,000 286,000 279,000 3,137,000
NIy 290,000 275,000 309,000 274,000 291,000 315,000 298,000 308,000 302,000 306,000 317,000 305,000 3,590,000
wizTaug 240,000 205,000 232,000 209,000 217,000 245,000 231,000 232,000 242,000 237,000 247,000 241,000 2,778,000
BOUYY 945,000 907,000 1,076,000 963,000 981,000 1,095,000 993,000 1,067,000 1,066,000 1,102,000 1,111,000 1,080,000 12,386,000

AUMDIWILHINA 438,000 394,000 490,000 432,000 427,000 445,000 445,000 460,000 436,000 476,000 486,000 501,000 5,430,000

I1¥A5 115,000 110,000 130,000 104,000 117,000 120,000 117,000 118,000 119,000 123,000 130,000 128,000 1,431,000
AAULAY 679,000 645,000 733,000 659,000 664,000 742,000 700,000 723,000 727,000 733,000 765,000 749,000 8,519,000
FOIUUNT 388,000 370,000 445,000 373,000 399,000 452,000 141,000 423,000 427,000 437,000 438,000 415,000 4,708,000
q3 ﬁnﬁd 301,000 289,000 317,000 276,000 284,000 302,000 282,000 297,000 292,000 257,000 304,000 278,000 3,479,000

TEWIUAINTU 580,000 543,000 608,000 531,000 486,000 503,000 481,000 490,000 410,000 401,000 452,000 430,000 5,915,000

ﬂqmuuﬁ - - - - 54,000 106,000 106,000 120,000 105,000 107,000 116,000 113,000 827,000
Nﬁ&luiﬁﬂj - - = - 170,000 281,000 250,000 257,000 239,000 248,000 255,000 256,000 1,956,000
3N 10,990,000 10,373,000 12,373,000 10,499,000 11,112,000 12,269,000 11,228,000 11,478,000 11,832,000 12,561,000 12,703,000 12,636,000 140,054,000
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