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Queuing Analysis The Study of Student’s Admission System at

Rajamangala University of Technology Phra Nakhon, North Bangkok Campus
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Abstract

The objectives of the study were to find the arrival rate of applicants who applied to
study at Rajamangala university of Technology Pra Nakhon, North Bangkok Campus, the service
rate of admission officers, and to analyze queuing system in order to improve the admission
system. The sample was 1,722 technical students who applied to study in 10 divisions in 2007
and 2008. The application data was collected every 10 minutes in each one-hour period from
09.00 am. to 16.00 pm. for 6 days.

The study found that the distribution of the number of applicants was Poisson
distribution. The highest arrival rate, 1.29 students/min, was at the second period and the lowest
arrival rate, 0.06 students/min, was at the sixth period. The distribution of service time at each
station was exponential distribution. The highest service rate, 0.67 min/student or 1.49
students/min, was at the second station, entering data into a computer. Queuing analysis in this
study was series network. The analysis found that the highest expected number of applicants in
the system, 150 students/hour, was at the first station in the second period, and in the sixth period
there was almost none. The highest expected number of applicants in the queuing system, 107.40
students/hour, - was at the first station in the second period. The highest expected waiting time in
the system; 1.92 min/student and in the queuing system, 1.37 min/student were at the first station.
The probabil.itibes of none of applicants in the system at the first, the second and the third station
in the sixth period were high, 0.97,0.95, and 0.98 respectively. The proper value of the expected
number of applicants in the system set in this study was not more than 60 students/hour and not
less than 30 students/hour. The proper value of the waiting time in the system was not more than
1 min/student and not less than 0.5 min/students for stations with more than one servers: The
analysis found that at the first station one more server should be added in the second, the third and

the forth period, and one less server should be reduced in the sixth period.

Keyword: arrival rate, service rate, queuing analysis
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(M170: AL)
12550 7 2551

na Suitn | Junz | Suiz | i | Yz | Tuls
9.00-9.10 11 16 15 11 9 11
9.11-9.20 5 5 6 8 9 7
9.21-9.30 6 6 5 5 5 5
9.31-9.40 5 3 5 5 5 5
9.41-9.50 6 4 5 4 6 4
9.51-10.00 6 3 5 6 4 4
10.01-10.10 8 6 8 8 7 7
10.11-10.20 | 13 11 12 11 1 12
1021-1030 | 14 13 15 13 13 13
10311040 | 16 14 15 17 14 15
:101415-10.50 1 10 16 17 10 15 16
1051-11.00 | 20 11 15 19 13 15

1011110 | 16 13 14 15 13 13
1.11-11.20 | 14 13 16 14 13 13
11211130 | 11 10 12 11 9 12
11.31-11.40 | 10 9 10 9 9 9
11.41-11.50 9 8 11 9 9 9
11.51-12.00 9 6 4 8 7 5
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13.11-13.20 | 10 11 16 11 10 15
13.21-13.30 9 8 11 9 8 11
13.31-13.40 | 13 11 9 11 9 9
13.41-13.50 5 6 5 5 7 9
13.51-14.00 5 7 3 7 9 7
14ot1410) 6 | 7 | 8 7 6 | 7
14111420 | 7 7 8 7 7 9.
14.21-14.30 8 8 7 8 7 9
14311440 | 5 8 7 7 5 7
14.41-14.50 4 6 5 6 7 5
14511500 | 6 6 8 6 6 7
15011510 | 0 3 3 2 3 3
15.11-15.20 2 0 1 2 2
15211530 | 0 .. Gk 0 0 0 0
15.31-15.40 0 0 0 0 0 0
15.41-15.50 0 0 0 0 0 0
15.51-16.00 0 0 0 0 0 0
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4 10.00 u.
: Cumulative Valid Cumulative
Frequency Frequency Percent Percent
Valid 3.00 2 2.0 5.6 5.6
4.00 5 7.0 13.9 19.4
5.00 13 20.0 36.1 55.6
6.00 7 27.0 19.4 75.0
7.00 1 28.0 2.8 77.8
8.00 1 29.0 2.8 80.6
9.00 2 31.0 5.6 86.1
11.00 3 340 8.3 944
15.00 1 35.0 2.8 97.2
16.00 1 36.0 2.8 100.0
Total 36 100.0
30
Std. Dev =3.05
Mean =6.4
N=36.00
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One-Sample Kolmogorov-Smirnov Test

gl PERIOD1

N ' 36
Poisson Parametera®  Mean 6.3889
Most Extreme Absolute 206
Differences Positive 206
Negative 078

Kolmogorov-Smirnov 2 1.235
Asymp. Sig. (2-tailed) .094

a. Test distribution is Poisson.
b. Calculated from data.
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36

Cumulative Valid Cumulative
Frequency | Frequency Percent Percent
Valid 6.00 1 1.0 2.8 2.8
7.00 2 3.0 5.6 8.3
8.00 3 6.0 83| 167
10.00 2 8.0 5.6 222
11.00 4 12.0 11.1 33.3
12.00 2 14.0 56 38.9
13.00 6 20.0 16.7 55.6
14.00 3 23.0 8.3 63.9
15.00 6 29.0 16.7 80.6
16.00 3 32.0 8.3 88.9
17.00 2 30| 56 94.4
19.00 1 35.0 2.8 97.2
20.00 1 %0 | 28 100.0
Total 36 100.0
10
Std. Dev = 3.39
Mean = 12.9
N =36.00
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One-Sample Kolmogorov-Smirnov Test

PERIOD2
N 36
Poisson Parametera.b Mean 12.8611
Most Extreme Absolute .090
Differences Positive .060
Negative -.090
Kolmogorov-Smirnov Z 537
Asymp. Sig. (2-tailed) - .936

a. Test distribution is Poisson.
b. Calculated from data.
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Cumulative Valid Cumulative
Frequency | Frequency Percent Percent
Valid 4.00 1 1.0 28 2.8
5.00 1 20 2.8 5.6
6.00 1 3.0 2.8 8.3
7.00 1 4.0 238 11.1
8.00 2 6.0 56 16.7
9.00 10 16.0 27.8 44.4
10.00 3 19.0 83 52.8
11.00 3 220 8.3 61.1
12.00 2 240 5.6 66.7
13.00 6 30.0 16.7 83.3
14.00 3 33.0 8.3 91.7
15.00 1 34.0 2.8 94.4
16.00 2 36.0 5.6 100.0
Total 36 100.0

14

12

10

Std. Dev = 2.93
Mean = 10.6
N =36.00
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One-Sample Kolmogorov-Smirnov Test

PERIOD3

N 36
Poisson Parameter2?  Mean 10.6111
Most Extreme Absolute .102
Differences Positive .060
Negative -102

Kolmogorov-Smirnov Z .610
Asymp. Sig. (2-tailed) .851

a. Test distribution is Poisson.
b. Calculated from data.
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Cumulative Valid Cumulative
Frequency | Freguency Percent Percent
Valid 3.00 1 1.0 2.8 2.8
5.00 4 50 111 13.9
6.00 1 6.0 28 16.7
7.00 4 10.0 111 27.8
8.00 2 12.0 56 333
9.00 7 19.0 19.4 52.8
10.00 2 21.0 56 - 58.3
11.00 6 27.0 16.7 75.0
13.00 2 29.0 56 80.6
15.00 1 30.0 238 83.3
) 16.00 1 31.0 28 86.1
18.00 1 320 2.8 88.9
19.00 1 33.0 28 91.7
21.00 1 34.0 28 94.4
22.00 1 35.0 28 97.2
27.00 1 36.0 2.8 100.0
Total 36 100.0
16
Std. Dev = 5.29
Mean = 10.7
N =36.00
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One-Sample Kolmogorov-Smirnov Test

PERIOD4

N 36
Poisson Parametera.b  Mean 10.7222
Most Extreme Absolute .156
Differences Positive 156
Negative - 113

Kolmogorov-Smirnov Z . .938
Asymp. Sig. (2-tailed) .342

a. Test distribution is Poisson.
b. Calculated from data.
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Cumulative Valid Cumulative
Frequency | Frequency Percent Percent
Valid 4.00 1 1.0 238 238
5.00 4 5.0 11.1 13.9
6.00 9 14.0 250 38.9
7.00 15 29.0 41.7 80.6
8.00 6 35.0 16.7 97.2
9.00 1 36.0 2.8 100.0
Total 36 100.0
16
Std. Dev = 1.07
Mean=6.7
N = 36.00

4.0

50 6.0

7.0 8.0

9.0

4; =y o = ci @ L) ci
MNN 14 ﬂ'i’ml8’(7191!“’15“310\1uﬂﬁﬂ‘Hﬁ’IUTﬁNﬂiiu‘]ﬂ\n’m'm 5

36

nsnageunzalsglaing Iagldis vounisuwainvesis laalulnsew

—mwesued Aszauiivdiiey 0.05

£
#4ldwasinnisnadeulasld Tisunsu SPSS Av

[ v o w

TaeliaquuAgiufe

H, : 8a51M 38 nnainsimsuanii sy unIves

o

H,: an31msw

Y

mmﬁ'ﬂsﬁmsmmmtmuﬁu




37

4 o { o ' o
ﬂ]ﬁ%iﬁ 11 Navmaavmnmﬂu%wmuﬂﬁﬂmﬁmﬁuﬂﬂu FINIDMN S

One-Sample Kolmogorov-Smirnov Test

PERIOD5

N 36
Poisson Parametera.b Mean 6.6667
Most Extreme Absolute .206
Differences Positive 201
Negative 206

Kolmogorov-Smirnov Z 1.238
Asymp. Sig. (2-tailed) .093

a. Test distribution is Poisson.
b. Calculated from data.
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Cumulative Valid Cumulative
Frequency | Frequency Percent Percent
Valid .00 26 26.0 72.2 722
1.00 1 27.0 2.8 75.0
2.00 5 32.0 13.9 88.9
3.00 4 36.0 11.1 100.0
Total 36 100.0

30

Std. Dev = 1.10
Mean = .6
N = 36.00
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One-Sample Kolmogorov-Smirnov Test

PERIOD6

N 36
Poisson Parameterab  Mean .6389
Most Extreme Absolute .194
Differences Positive 194
Negative _115

Kolmogorov-Smirnov Z 1.166
Asymp. Sig. (2-tailed) 132

a. Test distribution is Poisson.
b. Calculated from data.
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Cumutative Cumulative
Freguency Freguency Percent Percent
Time .05 3 3.0 25 25
.06 4 7.0 33 58
.07 4 11.0 33 92
.08 3 14.0 25 17
.09 4 18.0 33 150
1M 2 20.0 17 16.7
A3 2 22.0 1.7 18.3
.18 2 240 17 20.0
19 1 25.0 8 208
.20 1 26.0 .8 217
21 2 28.0 1.7 233
22 3 31.0 25 258
.23 1 32.0 .8 267
.24 2 34.0 1.7 28.3
25 2 36.0 1.7 300
.26 3 39.0 25 325
28 2 410 17 342
29 1 42.0 8 35.0
.30 2 44.0 17 36.7
3 1 45.0 8 375
.32 1 46.0 8 383
.33 1 47.0 .8 382
34 1 48.0 8 40.0
.35 1 49.0 8 40.8
37 2 51.0 1.7 425
.38 2 53.0 1.7 442
.39 3 56.0 25 46.7
40 1 57.0 8 475
A 1 58.0 8 483
42 1 59.0 8 49.2
.43 2 61.0 477 50.8
.45 2 63.0 1.7 525
46 2 65.0 1.7 542
49 2 67.0 17 558
.52 1 68.0 8 56.7
54 1 69.0 8 pa 575
.55 4 73.0 33 s 60.8
.56 1 74.0 8 817
.57 2 76.0 17 63.3
59 1 77.0 8 64.2
.60 3 80.0 25 66.7
.61 2 82.0 17 68.3
62 1 83.0 8 69.2
.63 2 850 1.7 70.8
65 1 86.0 8 N
66 3 89.0 25 742
67 1 90.0 8 75.0
.68 1 91.0 8 758
; 74 1 92.0 8 76.7
75 1] 93.0 .8 775
81 2 95.0 17 79.2
.83 1 96.0 8 80.0
.85 1 97.0 8 80.8
.86 1 98.0 8 81.7
.87 2 100.0 1.7 833
.89 1 101.0 8 84.2
.94 1 102.0 8 85.0
.96 2 104.0 1.7 88.7
1.04 2 106.0 17 883
1.24 4 110.0 33 91.7
1.25 2 112.0 17 933
1.29 2 114.0 17 95.0
1.81 2 116.0 1.7 96.7
213 2 118.0 17 98.3
220 2 120.0 17 100.0
Total 120 120.0 100.0
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Std. Dev = 48
Mean = .55
N = 120.00
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One-Sample Kolmogorov-Smirnov Test

» NODE1

N 120
Exponential parameterat Mean .5510
Most Extreme Absolute .098
Differences Positive .050

Negative -098
Kolmogorov-Smirnov Z 1.071
Asymp. Sig. (2-taifed) .202

a. Test Distribution is Exponential.
b. Calculated from data.
One-Sample Kolmogorov-Smirnov Test
: NODE1

N 120
Normal Parameters@?  Mean 5510

Std. Deviation 4767
Most Extreme Absolute .153
Differences Positive 153

Negative -.147
Kolmogorov-Smirnov Z 1.675
Asymp. Sig. (2-tailed) .007

a. Test distribution is Normal.
b. Calculated from data.
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m3ef 17 nmmsnsendeyavesindnuiadlulsunsuneuiunes lasasgusuan 120

A0819

[ =
(MU0 UIN)
Cumulative Cumulative
Frequency Frequency Percent Percent

Time 07 2 2.0 17 1.7
.08 4 6.0 33 50
10 3 9.0 25 75
Bi 2 11.0 1.7 92
A2 6 17.0 50 14.2
14 1 18.0 8 15.0
A5 2 200 1.7 16.7
16 2 220 17 18.3
AT 1 23.0 8 19.2
18 2 25.0 1.7 208
A9 2 270 17 225
20 3 30.0 25 250
21 1 31.0 8 258
22 1 320 8 267
23 1 33.0 8 275
.24 2 35.0 1.7 292
27 1 36.0 8 300
29 3 38.0 25 325
30 2 40.0 1.7 342
31 2 420 1.7 35.8
33 2 44.0 1.7 375
.34 2 456.0 17 39.2
.35 2 48.0 17 408
.37 1 49.0 8 a7
.38 2 51.0 1.7 433
.39 1 52.0 -8 442
A3 1 53.0 .8 45.0
44 2 55.0 1.7 46.7
45 1 56.0 8 475
46 1 57.0 8 -48.3
A7 ) 60.0 2.5 50.8
A8 1 61.0 8 517
.50 1 62.0 8 52.5
.51 3 65.0 25 55.0
.54 1 66.0 8 55.8
.55 1 67.0 8 56.7
57 1 68.0 .8 575
.59 2 700 Aal: 59.2
61 2 720 17 60.8
63 1 730 8 61.7
.64 1 740 8 625
66 3 770 25 65.0
67 2 79.0 17 66.7
.68 1 80.0 8 67.5
.69 1 81.0 8 68.3
n 1 82.0 8 69.2
.75 1 83.0 8 70.0
.76 1 840 8 708
.80 1 85.0 8 7.7
.81 1 86.0 8 725
83 1 87.0 8 733
.84 1 88.0 8 742
.86 1 89.0 8 75.0
95 1 90.0 8 758
96 1 91.0 8 76.7
99 3 94.0 25 79.2
1.00 1 85.0 8 80.0
1.05 1 96.0 8 80.8
111 1 97.0 8 817
1.142 2 89.0 1.7 83.3
1.15 1 100.0 8 842
119 1 1010 8 85.0
121 1 102.0 8 85.8
1.23 2 105.0 1.7 875
1.29 1 106.0 8 883
1.48 1 107.0 8 89.2
167 1 108.0 8 90.0
181 1 109.0 8 908
190 1 110.0 8 n7
183 1 111.0 8 92.5
195 1 112.0 8 933
203 1 113.0 8 942
207 1 1140 8 95.0
239 2 116.0 17 96.7
2.54 2 118.0 1.7 98.3
257 2 120.0 17 100.0
Total 120 120.0 100.0
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One-Sample Kolmogorov-Smirnov Test

NODE2

N 120
Exponential parameterat Mean 6748
Most Extreme Absolute .105
Differences Positive .046

Negative 105
Kolmogorov-Smirnov Z 1.156
Asymp. Sig. (2-tailed) .138

a. Test Distribution is Exponential.
b. Calculated from data.
One-Sample Kolmogorov-Smirnov Test
NODE2

N 120
Normal Parameters&b . Mean 6748

Std. Deviation .6301
Most Extreme Absolute A77
Differences Positive A77

Negative -.168
Kolmogorov-Smirnov Z 1.936
Asymp. Sig. (2-tailed) .001

a. Test distribution is Normal.

b. Calculated from data.
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S/ v =2 9 9 Ao a 3 @ a Yo o =R [
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azAL AR 1381 09.00 -16.00 1. veannTuTuaias lav1435qudaete $1mau 120
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r:i v 9 Py =Y g o = Y-SR o
MN1319N 20 DA NIV HUINTUNY ua:aaa‘lmmﬂsumuiﬂﬂaﬁqummu 120

Al L]
AIBYN
] =)
(HUY: UIN)
Cumulative Cumulative
Frequency Frequency Percent Percent

Time .05 4 4.0 33 33
.06 8 120 6.7 10.0
.07 6 18.0 5.0 15.0
.08 3 21.0 25 175
.09 6 270 5.0 225
.10 1 28.0 8 233
A1 2 30.0 . Y 250
13 2 320 1.7 26.7
.18 2 340 1.7 283
19 1 35.0 8 29.2
.20 1 36.0 8 30.0
21 2 380 1.7 317
.22 3 41.0 25 342
.23 1 420 .8 35.0
24 2 440 1.7 36.7
.25 2 460 | 1.7 38.3
26 3 49.0 25 40.8
.28 2 -51.0 W 4 425
29 1 52.0 .8 433
.30 2 54.0 1.7 450
31 1 55.0 8 458
.32 1 56.0 8 46.7
33 1 570 8 47.5
.34 1 58.0 8 | 483
.35 1 59.0 .8 49.2
37 2 61.0 17 50.8
.38 2 63.0 17 52.5
39 3 66.0 25 55.0
40 1 67.0 8 | 558
41 1 - 68.0 8 56.7
42 1 69.0 8 57.5
43 2 710 |. 17 59.2
45 2 730 17 60.8
46 2 75.0 1.7 . 62.5
.49 2 770 17 64.2
.52 1 78.0 8 65.0
.54 1 79.0 8 65.8
.55 4 83.0 33 69.2
.56 1 84.0 8 70.0
.57 2 86.0 17 71.7
58 1 87.0 8 725
.60 3 800 25 75.0
61 2 92.0 1.7 76.7
62 1 93.0 8 775
63 2 95.0 17 79.2
.65 1 96.0 8 80.0
66 3 99.0 25 825
.67 1 100.0 8 833
.68 1 101.0 8 84.2
74 1 102.0 8 85.0
75 1 103.0 8 85.8
.81 2 105.0 17 87.5
.83 1 106.0 8 88.3
.85 1 107.0 8 89.2
.86 1 108.0 8 90.0
.87 2 110.0 17 91.7
.89 1 111.0 .8 925
.94 1 1120 8 93.3
.96 2 1140 17 95.0
1.04 2 116.0 1.7 96.7
124 4 120.0 33 100.0

Total 120 120.0 100.0
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One-Sample Kolmogorov-Smirnov Test

NODE3

N 120
Exponential parameterat Mean 4123
Most Extreme Absolute 117
Differences Positive ! ~050

Negative _117
Kolmogorov-Smirnov Z 1.279
Asymp. Sig. (2-tailed) .076

a. Test Distribution is Exponential.
b. Calculated from data.

One-Sample Kolmogorov-Smirnov Test

NODE3
N 120
Normal Parametersab  Mean - 4123
Std. Deviation 3098
Most Extreme Absolute 122
Differences Positive .095
Negative -.122
Kolmogorov-Smirnov Z ‘ 1.335
Asymp. Sig. (2-tailed) .057

a. Test distribution is Normal.
b. Calculated from data.
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