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Determine the appropriate model to queuing theory to
Improve banking service
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Abstract
The queuing theory has been widely interested from researchers and scholars through the
many researches and studies on this topic, which have found many areas to be applied.
In the theoretical aspect of this research, | review the most important elements of the queuing
models and the mathematical models of the queuing theory. The practical aspect may include the
collection of real data, used model (M/M/m), and the conduct of a good match test to ascertain
the theoretical distribution of the real data.
The results were that the appropriate model is (M / M / 3), rather than (M / M / 2). Which
leads to the small size of the queue and not lost time customers.
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Test Statistical test Degree of freedom Asymp. Sig.
Chi — Square 5.23 9 0.84
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Data Description EHTRHRY
Mumber of servers 1

Service rate [per server per hour] 21.43

Customer armrival rate [per hour] 21.33

Queue capacity [maximum waiting space] [ ]

Customer population [ ]

Busy server cost per hour
Idle server cost per hour
Customer waiting cost per hour

Customer being served cost per hour

Cost of customer being balked

Unit queue capacity cost

e Jazay (Aol / 0s0) 21.33 =) dsasl) Gy Jare e IS JB3) 225 ¢ (6) dsaal) (8 daia sall 32801 4
RS a5 i) (a5 ¢ (FCFS) Zaaall oy (C=1) 2esall o Clbias 23 5 (el / Aa2d 21,43 =1 ) deasll
1SS 1Y) e Calidg 448 338U i ( Solve the performance ) 4alS liss Wi s ( Solve and Analyze )

(MIM/L ) g35ail ol Gunlia (7) Isia _
B = | .

04-23-2017 Performance Measure Result
1 System: MM From Formula
2 Customer armmival rate [lambda) per hour = 21.3300
3 Service rate per server [mu] per hour = 21.4300
4 Owerall system effective arrival rate per hour = 21.3300
5 Owerall system effective service rate per hour = 21.3300
B Overall system utilization = 995334 ¥
Fa Average number of customers in the system [L] = 213.2985
8 Average number of customers in the queue [Lq) = 212.3032
9 Average number of customers in the queue for a busy spstem [Lb] = 213.2985
10 Average time customer spends in the spstem (W] = 9.9999 hours
11 Average time customer spends in the queue [Wql = 9.9533 hours
12 Average ime customer spends in the queue for a busy system [Wh) = 9.9999 hours
13 The probability that all zervers are idle [Fo] = 0.4666 ¥
14 The probability an arriving customer waits [Pw] or spstem is busy [Pb] = 99.5334 £
15 Average number of customers being balked per hour = 1]
16 Total cost of busy server per hour = 30
17 Total cost of idle server per hour = 30
18 Total cost of customer waiting per hour = 10
19 Total cost of customer being served per hour = 30
20 Total cost of customer being balked per hour = 30
21 Total queue space cost per hour = 30
22 Total system cost per hour = 30
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04-23-2017 Performance Measure Result
1 Syztem: M/M /2 From Formula
2 Cusztomer arrival rate [lambda) per hour = 41_4700
3 Service rate per server [mu] per hour = 21.4300
4 DOverall system effective amival rate per hour = 41 4700
b Owerall system effechive service rate per hour = 41_4700
B Overall spstem utilization = 96.7569 £
7 Awverage number of customers in the spstem [L] = 30.3263
8 Average number of customers in the queue [Lq] = 28.3911
9 Average number of customers in the queue for a busy system [Lb] = 29.8345
10 Average time customer zpends in the system W] = 0.7313 hours
11 Average time customer zpends in the queue [wq] = 0.6846 hours
12 Awverage time customer spends in the queue for a busy system [wWb] = 0.7194 hours
13 The probability that all servers are idle [Po] = 1.6483 &
14 The probability an amriving customer waits [Pw] or system is busy [Pb] = 951620 ¥
15 Average number of cuzstomerz being balked per hour = 1]
16 Total cost of busy gerver per hour = 30
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = 30
19 Total cost of cuzstomer being zerved per hour = 30
20 Total cost of customer being balked per hour = 30
21 Total queue space cost per hour = 1]
22 Total system cost per hour = %0
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04-23-2017 Performance Measzure Result
1 System: M/M/3 From Formula
2 Customer arrival rate [lambda) per hour = 41.4700
3 Service rate per server [mu] per hour = 21.4300
4 Overall system effective amival rate per hour = 41_4700
L Overall system effective service rate per hour = 41.4700
[ Overall system utilization = 64 5046 %
i Average number of customers in the system [L] = 2.6883
g Average number of customers in the queue [Lq] = 07531
9 Average number of customers in the queue for a busy system [Lb] = 1.8173
10 Average ime customer zpends in the system [W] = 0.0648 hours
11 Average time customer zpends in the queue [Wq) = 0.0182 hours
12 Average time cuztomer zpends in the queue for a busy system [Wh] = 0.0438 hours
13 The probability that all servers are idle [Fo] = 121801 ¥
14 The probability an arriving customer waits [Pw] or system is busy [Pb] = 41. 4441 %
15 Average number of customers being balked per hour = 1]
16 Total cost of busy server per hour = $0
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = $0
19 Total cost of customer being served per hour = $0
20 Total cost of customer being balked per hour = $0
21 Total queue zpace cost per hour = $0
22 Total system cost per hour = $0
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