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ABSTRACT

Fast-paced, precise demands and time minimization are dominant factors to support the service
business. Service activities are always expected to be the best by customers, especially ABC bank
customers. Since the information about account conversion, many customers have come to the bank.
The server utility of the queue system plays an important role. One of them is about measuring the
usefulness of queue system, average expectations of waiting times, and expectations of the number of
customers in the system. Services that focus on providing services always experience long lines queue.
Therefore, the queue theory is used to assess utilities, waiting for time expectations, and expectations
of customer numbers. Research methods using system performance. The step of this research are first,
calculate the value of speed, average service, service level, and performance of queue system. The result
is a queue system of 1 server on average - working with a utility value of 83.5% and the highest in the
4th week, with an average expectation - average waiting time of 0.428 or 25.6 minutes and an
expectation of the number of customers in the system of 4.8 or 5 customers. The role of 1 server has
not been practical to minimize waiting time expectations. The implication that has not been realized is
to compare the various bank brands by analyzing effective utility.
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1. Introduction

Fast-paced, precise demands and time minimization are dominant to support service business.
Customer needs from aspect of quality and quantity as a step to improve service more effectively. An
academic that provides service facilities as a fulfillment of customer needs. Quality of service is a
parameter of how well to provide services with a level of satisfaction. Therefore, roles such as admin,
teller, and server are significant to support the service reputation on Bank ABC. The topic of this
research focuses on queues service.

Queues as a balance retain customers if the queue system is excellent (Mueen, 2020). Queue activity
includes customers coming at a constant rate or variety to get the service (Jiang et al., 2015), especially
account conversion. Customers who have obtained waiting for line numbers will wait to be served,
automatically form a queue, and be in line until the service is complete Sari et al (2016), Botutihe et al
(2018). Therefore, good service can be used as a service parameter. Queues cause waiting for activities
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Aulele (2014). (Fedorenko et al., 2017) and waiting in queues is a common phenomenon in everyday
life (Zhang et al., 2013).

Customer always expect that bank service has a better service activities, especially ABC bank
customers. Since the information about account conversion, many customers have come to the Bank.
However, the obstacle faced is a limited queue system. The queue system highlighted in this case only
1 server (Dutkova et al., 2019).

Existing procedures have been adhered to by customer. Customers who take the queue number must
gueue in order (Benelli & Hassin, 2021). The queue discipline applied is that customer who comes first,
will be served first. This caused the occurrence of long lines as an obstacle that can hardly be avoided.
Therefore, dominant queuing activity wastes time. However, this serves as a step to get service.
Duration of waiting time and acceleration of service as expectations to be achieved(Lyu et al., 2021).

The research reference is (Taufemback & Da Silva, 2012), it states that a new, more practical
approach to optimal commercial bank excess reserve management with queue theory is commonly used
in other more established fields such as telecommunications and traffic engineering with waiting times
of more than 15 minutes. Research of Satya Hermanto et al., 2018), stated that both time series approach
and structural approach have pattern recognition which are good for waiting time estimates, but for
gueues of banking customers with complex causal factors, more research is needed in the future. Queue
length, number of servers, and head of line factor should be noted for this purpose. In addition, the type
of service should be considered to estimate service rate variables in queuing theory. Research of Hao
& Yifei, (2011) states situations 6 and 7 of the server, due to situation that may be changed by
modification, n parameters and n functions Max (0, Normal (65, 60)) with fixed uptime. The average
number of people in the queue is 5.29 when there are 6 servers. The waiting time is 339 seconds. When
there are 7 servers, the average number of people in the queue is 1,782, and the waiting time is 121
seconds. At least someone was queuing when the number 7 was. But, given the whole situation, we
suggest the number of optimized servers is 6.

Based on the study's reference, the gap and novelty as a research opportunity are to assess utility
comparison of 1 server in 5 weeks. This has never been done by research that has been studied. The
purpose of this study was to show the role of average 1 server queue system — working average with
utility value, average expectation — average wait time, and expectation of the number of customers in
system. The scope of research covers 1 server, and analysis method is single-channel queue theory —
single phase—the benefits of this research as an evaluation of the ABC Bank on the applicable service
system.

2. Literature Review

Service is a sequence of activities that directly interact between a person and another person or
machine and provide customer satisfaction (Moshtagh et al., 2018)( Indrajaya and Cornellia, 2018).
Elements in queue theory include input as customer-provided service and arrival pattern as a random
variable (Yang et al., 2016 and Purnomo 2021). Furthermore, queue discipline is a priority of service
delivery, length of queue as volume of queue capacity, system servants as parties who provide services,
and output as parties that have been provided services(Cejka & Sedivy, 2021) and (Susetyo and
Nasution, 2019).

The queue discipline used is FIFO. FIFO as a customer who comes first will be served first
(Mohammad Shyfur, 2013). Queue system categories selected single-channel direction — single phase
as a path to enter the system, and there is only 1 service server.
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3. Methods/Materials
Intrumen, Source of Data dan Research Variable

Observation uses stopwatch instruments, stationery and Microsoft excel as the collection and

processing of research data. The study's primary data source used observations at the ABC Bank Branch
Office in Kediri. Observation for 5 Weeks, with weekdays Monday, Tuesday, Wednesday, Thursday,
and Friday from 08.30 - 13.30 WIB. Primary data as a research variable covers the average number of
arrivals and the average rate of customer service. The amount of customer data as respondents only
covers account conversion services. Data averages the number of arrivals by recording the arrival time
of each customer who enters the service system—average service time data by recording when the
customer enters the service system until leaving the service server.

Steps of Analysis

The analysis stages for obtaining the utility value of the queue system are as follows:

1.

f)

9)

h)

Rate of arrival using formula equations (Hao & Yifei, 2011):
Total arrivals

" Observation time x number of days

Average service using formulas (Taufemback & Da Silva, 2012):
Total service time

average service = -
Population

Service level using formulas (Bishop et al., 2018):
n= (;) x 60 minutes

average service

Queue system performance with formulas (Bintari, 2015):
Average number of customers in the system (Ls)

A
Ls = E
Average number of customers in line (L)
L, =—2
7 p(u-n
Average wait for customers in the system (Ws)
1
Ws = =
Average waiting in line (W)
A
W = n(pu—2)
The Intensity of service facilities (P)
A
P =

"
Probability of no customers in the system (Po)
Pp=1-2
0 11
Probability of customer in the system (P»)
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4. Results and Discussion

Recapitulation of observations with arrival rate (A), average service, service level (|), queue
system performance, and performance comparison for 5 weeks. The average aspect of customers
number in system (Ls), Average number of customers in line (Lg), Average wait for customers in the
system (WSs), Average is waiting in line (Wq), Intensity of service facilities (P), Probability of no
customer in the system (P0) and Probability of customers in the system (Pn) (Jingjing & Dong, 2012).

Table 1. Assessment of Aspects of Queue Theory

Weeks - A Average service Tl
1 10,00 5,04 11,91
2 9,00 5,56 10,79
3 9,00 5,38 11,15
4 9,00 5,67 10,59
5 10,00 5,06 11,86
Average 9,400 5,341 11,260

(Source: data, 2021)

Based on table 1, service value (p) highest in the first week of 11.91. While the service value ()
was lowest in the fourth week at 10.59. For 5 weeks observation of data obtained as a service analysis.
Based on table 1, it states the average service - the longest dominant service week four for 5.67 minutes

compared to week one at the earliest for 5.04 minutes.

Table 2. Assessment of Aspects of Queue Theory

Weeks - Ls W P Pn
1 6,00 0,524 0,84 0,135
2 6,00 0,557 0,17 0,139
3 5,00 0,465 0,16 0,156
4 6,00 0,628 0,50 0,128
5 6,00 0,538 0,84 0,132

Average 5,800 0,543 0,500 0,138

(Source: data, 2021)

Customers on the dominant system of 6 customers with the longest at time of 0.628 or 36
minutes. Therefore, the highest Intensity is 0.84 or 84%, with the highest probability of no customer
being 0.156 or 15.6%.

Table 3. Queue System Analysis

Weeks - p Po
1 0,840 0,160
2 0,834 0,166
3 0,807 0,193
4 0,850 0,150
5 0,843 0,157

Average 0,835 0,165
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(Source: data, 2021)

Based on table 2, to find out the analysis of queue on converting savings accounts. This analysis
does not do the addition of server facilities. Instead, it only reviews ratings for 1 server that is first in,
first out.

The utility value of the system (p), the highest at 0.850, means that the busiest service is 85.0%
in the 4th week. While the lowest of 0.834 means that a minor service occurs by 83.4% in the 2" week.
The average utility value of the system utility (p) is 0.835 or 83.5%. The value of customers' absence
in the system (P0) is most fantastic by 0.193 or 19.3% in the 3rd week. At the same time, the lowest is
0.150 or 15.0% in the 4th week. The average value of customers' absence in the system (PO0) is 0.165
or 16.5%.

Table 4. Queue System Analysis

Weeks - Lq Wq L
1 4,00 0,414 4,72
2 4,00 0,440 4,58
3 4,00 0,367 4,04
4 5,00 0,496 4,99
5 4,00 0,425 4,81

Average 4,200 0,428 4.8

(Source: data, 2021)

The expected number of customers in the queue (Lq) is the largest at 5 customers, and the
smallest is 4 customers. The maximum waiting time (Wq) expectation is 0.496 hours or 29.4 minutes
in week 4, and the fastest is 0.367 hours or 22.02 minutes in week 3. The expected value of the number
of participants in the system (L) is highest at 4.99 or 5 customers in the 4th week and at least 4.04 or 4
customers in the 3rd week.

Utility Comparison
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Figure 1. Utility Comparison
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Based on figure 1 shows the highest utility in week 4. That is, the 4th week states 1 server is in
full use. While the lowest utility occurs in the 3rd week stated 1 server is used in full. Therefore, it is
stated that the value of utility increases or decreases due to the level of customers provided by the
service.

5. Conclusion

Based on the results of the study showed the role of the average 1 server queue system - working
with an average utility value of 83.5% and the highest in the 4th week, with an average expectation -
the average waiting time of 0.428 or 25.6 minutes and the expectation of the number of customers in
the system of 4.8 or 5 customers. The role of 1 server has not been effective in minimizing waiting time
expectations. Therefore, future research can add simulations with more than 1 server. Previous research
was dominant with observations of less than 5 weeks. Therefore, the update of the queue service system
research increases the observation time to 5 weeks with a focus on converting account numbers and
focusing on server utilities.
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