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10913 minutes.
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interact with each oth The

collection of customers, services (counters)

1. Introduction

queuing system i

PT. Bank Sulselbar is a wmu} owned business ey and rules that regulate customer arrivals and handling queu
engaged in banking servic k Sulsclbar Main Branchis  Srvice problems, characterized by § components, nam:ly
one of the banks that can survive in the midst of competition ~ 2Tival patiems, customers, service patiems, number

services,

in the banking world so that it has quite a lot of customers,
who make transactions every day and customers need to be
served properly. This is done so that banks can retain existing
customers and increase the number of new customers. As the
number of customers to be served increases, there is a new
problem, namely queues.

A queue can be defined as a long line of customers who
require service from one or more service facilities. The
mmlme between being served and the service results in
e s queue occurs because the demand for a service
Cuceeds the mmber of

6]. The queuing sy ofa
set of customers, services, and a rule that regulates customer
acivals and problem processors The quesing proc
process that involves a customer arriving at a service facility,
then waiting in a temporary queue for all services, and finally
leaving the facility (7).

Based on initial observations, it shows that there are still
many long e
department, especially at certain times such as 08.00-14.00.

ere are 6 available customer services which are considered
insufficient to serve customers who want t
transactions such as account closing, complaint handling and
other service transactions. The role of customer service is to

services or facilities available [1].
According to Lusiani and Irawan (2016), queues are
commonplace in everyday life. We often see I«mk q

the bank when customers are waiting to make transactions [2]
According to Hidayat & Agustina (2016) Qucuu e becare
part of the service process. In terms of time, it is a very
imporant and valuable aspect that the system can reduce
e use of time so as to achieve efficiency and
Ccivoness n the u me [3].
Waiting in line s b(mn; for some people, so long queues
1e~uh in customers leaving. Customers often judge the quality
f a bank's operating system based on the waiting time in
pmndml. services 1o its customers. In general, every customer
expects to be served immediately without having to wait long
or queue [4]. The occurrence of queues is an example of poor
service. Because this makes customers wait to be served [5]
Asystemis a group of elements with certain characteristics
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serve customers in opening a savings account at a bank, by
serving customers ina friendly, smiling and patient manner [§],
At the company there are two criteria that are desired by the
compans; namely the average number of customers waiting in
the queue is no more than 5 people and the average time
customers wait in the system is no more than 15 minues
two criteria have represented the views of customers
and customer service in providing services. Waiting too long
in the queue can cause customers to be reluctant to visit again
in the future. On the other hand, if there is no queue until many
workers in the service facility are unemployed, it will cause
implicit losses for the company [9]
Optimization can be interpreted as making the company
production efficient and cffective, always trying to maximize
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Abstract: PT. Bank Sulselbar is a regionally owned business entity engaged in banking services. Companies in the service
sector must be able to provide the best service to meet the wishes of customers who require fast service. As the number of
customers increases, there are queuing problems in serving customers, this problem results in many customers waiting for quite
a long time. For this reason, this study aims to reduce the length of time waiting for customers to avoid queues that are too long .
This research uses queuing theory analysis method with queuing model (M/M/S). The results of this study using queuing theory
analysis, namely the model calculation (M/M/S) shows that the busy period occurs in the period 08.00-09.00, and 13.00-14.00
by adding 1 service facility from 6 to 7 customer service, there will be a decrease customer waiting time. The waiting time i]ilhc
system in the time period of 08.00-09.00 from 25.15 minutes to 10.07 minutes, and the time period of 13.00-14.00 from 19.39
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1. Introduction

PT. Bank Sulselbar is a regionally owned business entity
engaged in banking services. Bank Sulselbar Main Branch is
one of the banks that can survive in the midst of competition
in the banking world so that it has quite a lot of customers,
who make transactions every day and customers need to be
served properly. This is done so that banks can retain existing
customers and increase the number of new customers. As the
number of customers to be served increases, there is a new
problem, namely queues.

A queue can be defined as a long line of customers who
require service from one or more service facilities. The
imbalance between being served and the service results in
queues. This queue occurs because the demand for a service
exceeds the number of services or facilities available [1].
According to Lusiani and Irawan (2016), queues are
commonplace in everyday life. We often see long queues at
the bank when customers are waiting to make transactions [2].
According to Hidayat & Agustina (2016) Queues have become
part of the service process. In terms of time, it is a very
important and valuable aspect that the system can reduce
excessive use of time so as to achieve efficiency and
effectiveness in the use of that time [3].

Waiting in line is boring for some people, so long queues
result| in customers leaving. Customers often judge the quality
of a bank's operating system based on the waiting time in
providing services to its customers. In general, every customer
expects to be served immediately without having to wait 1“"4
or queue [4]. The occurrence of queues is an example of poor
service. Because this makes customers wait to be served [51:

A system is a group of elements with certain characteristits

or attributes that interact with each other to achieve a goal. The
queuing system is a collection of customers, services (counters)
and rules that regulate customer arrivals and handling queue
service problems, characterized by 5 components, namely
arrival patterns, customers, service patterns, number of
services, facility capacity to accommodate customers and rules
where customers served [6]. The queuing system consists of a
set of customers, services, and a rule that regulates customer
arrivals and problem processors. The queuing process is a
process that involves a customer arriving at a service facility,
then waiting in a temporary queue for all services, and finally
leaving the facility [7].

Based on initial observations, it shows that there are still
many customers who wait long enough alit he customer service
department, especially at certain times $uch as 08.00-14.00.
There are 6 available customer services which are considered
insufficient to serve customers who want to carry out
transactions such as account closing, cmnplail:ihandling and
other service transactions. The role of custom
serve customers in opening a savings account at a bank, by
serving customers in a friendly, smiling and patient manner [8].

At the company there are two criteria that are desired by the
company, namely the average number of customers waiting in
the queue 1s no more than 5 people and the average time
customers wait in the system is no more than 15 minutcs,l
These two criteria have represented the views of customers
and customer service in providing services. Waiting too long
in the queue can cause customers to be reluctant to visit again
in the future. On the other hand, if there is no queue until many
workers in the service facility are unemployed, it will cause
implicit losses for the company [9].

Optimization can be interpreted as making the company's
production efficient and effective, always trying to maximize

service is to
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profits and reduce the company's survival costs as much as
possible [10]. According to (Huda, 2018) states that
optimization is an optimal effort to achieve the best results to
achieve what meets planned expectations and goals [11].
Meanwhile, according to (Nurrohman, 2017) optimization is
an effort to improve the performance of a job or personal
related to the public interest, in order to achieve satisfaction
and success from the implementation of these activities [12].

To optimize the service, we can use the queuing model to
determine the service time, the number of queuing channels,
and the right number of servers [13]. The four models most
widely used by companies are adapted to their respective
situations and conditions. The four queuing models are (1)
M/M/I (Single Channel Query System or singlg line queuing
m:)dc!), (2) M/M/S (Multiple Channel Query 'System}). (3)
M/D/? (Constant service or constant service time), and
(limited population) [ 14].

With the queuing problem at ]"TC,LBank Sulselbar Main
Branch Makassar City, then conductell a systematic research
to overcome the queue. The use of the queuing model allows
the bank to design an operational system for the service staff.

2.1 Place and Time of Research.

This research was conducted at PT. Bank Sulselbar
Makassar City Main Bremcli which is located on JI. Dr. Sam
Ratulangi No. 16, Makassar, South- Sulawesi. This research
was carried out for approximately one month.

2.2 Data Collection.
2.2.1 Primary Data

Primary data obtained directly from the object of research
either through observation, interviews or other methods. This
primary data is a description of service activities in the
company.

2.2.2 Secondary Data

Secondary data comes from data and records owned by the
research location company. This secondary data is in the form
of the number of customer arrivals, the number of open lines,
and the time of service.

2.3 Data Processing

The data processing in this study is as follows : testing the
suitability of the distribution of the number of customer
arrivals and service times using the Kolmogorov-Smirnov test.
Determine the appropriate queuing model. (';llcul;llimtﬂ' the
speed of arrival and average scrvicci Calculatim1 of queuing
system performance.

3. Results and Discussion

The data used in this study are data on the number of
customer arrivals taken every 1 hqui] interval and service level
data. The following is the number Of customer arrivals every
working day that makes transactions for 1 month or 22
working days from 08.00 — 15.00. For the level of aspiration,
it is obtained that the company wants the average number of
customers in the queue to be no more than 5 people, and the
average time customers wait in the system is no more than 15
minutes.
3.1 Customer Arrival Data

Table 1. Customer Arrival Data

Tima Period {Hourly)

Date
08.00-09.00 [ 09.00- 1000 | 1000 -11.00 | 11.00-12.00 | 13.00- 1400 [ 14.00-15.00
MigR022 58 L] 75 &7 36 54
203e022 45 70 72 72 51 52
(d0aR022 43 73 74 73 5 62
7032022 43 T 78 70 42 45
(8/0aR022 34 74 & 65 42 47
09032022 44 85 [ 72 42 45
0igae022 33 L] & L] 39 a7
nigae022 43 ] ] 63 36 34
14i0ae022 i 65 ] 64 ek 4
15/032022 48 69 & 65 2 29
16/08.2022 47 64 & L] 47 40
17i0ae022 43 62 & &7 ek 4
18/0ae022 46 65 & 65 a7 24
20032022 58 &7 & 65 53 42
2Rz 33 65 & 54 48 a2
20ap022 a7 &3 & 64 44 34
R0z 4 65 ] &7 45 44
203p022 47 &3 5 52 52 36
2H/03p022 43 L] L2 56 50 4
203022 42 54 58 55 36 40
ARz 34 43 5 54 34 24
R0z 42 52 5 53 40 38

3.2 Service Time Data
Table 2. Service Time Data

Time Period {Hourly)

Date
08.00-04.00 | 09.00-10.00 | 10.00-11.00 [ 11.00-12.00 | 13.00-1400 | 14.00-15.00
/oaR022 612 517 475 534 8,08 6,4
@22 764 506 487 483 7.06 6.8
GegaR022 780 4488 484 492 672 7.4
7022 84 627 539 i 7.4 7.3
0aigaR022 74 508 474 507 724 7.3
/3022 814 532 507 5,00 a0 6.3
igaeg22 428 520 551 529 42 347
1/aen22 4% 524 544 508 4.9 1981
14/032022 1129 552 542 563 1058 8.8
15/082022 4 522 534 545 1282 11.39
18032022 7,68 558 528 545 7.5 8,90
17iae022 3 577 520 525 47 7.7
i 780 542 546 548 9% 1224
21/03022 609 536 524 537 672 a4
i 84 538 519 6,03 74 9.4
1048 556 548 544 7.4 4.2
2032022 819 554 530 536 T8 4.3
25/082022 A, 538 602 6.46 &N 9.8
i 4 543 605 659 7.08 a3
45 657 629 633 46 8,58
95 729 641 626 94 1134
a/ae22 42 645 6.38 602 7.8 4,81
33 Test Distribution of Customer Arrivals and Service
Time

a.  Customer Arrival Distribution Test
Table 3. Test Results of Customer Arrival
Distribution

One-Sample Kolmogorov-Smirnov Test

Customer
Arrival
N 2
Poisson Parameter2? Mean 360.00
Most Extreme Differences Absolute 187
Positive 166
Negative - 187
Kolmegorov-Smirnov Z B77
Asymp. Sig. (2-tailed) 425

Based on the results of the Kolmogorov-Smirnov test, it
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can be concluded that customer arrivals have ai Poisson
distribution. The Poisson distribution is a distribution - of
events with low probability where the occurrence depends on
a certain time interval or interval with observations on discrete
variables and between independent variables. The time
interval can be any time such as minutes, days, weeks, months
or even years [15]. With a significant level of 0.425
Conclusions are drawn to prove whether the data is Poissor
distributed or not, using the Kolmogorov-Smirnov SPSS,
which is to compare the significance value (Asymp.Sig) with
the value [rcaﬂeve]) that has been determined, namely, 0.05.
If the significdnce value is greater than the real level that has
been applied, then the distribution hypothesis of the test is
accepted, otherwise if the significance value is smaller than
the real level, the distribution hypothesis is rejected. The result
of the decision is that HO is accepted because the significance
value = 0.425 = 0.05.
b.  Service Time Distribution Test

Table 4. Test Results of Service Time Distribution

One-Sample Kolmogorov-Smirnov Test

Service Time

N 22
Normal Parameters?® Mean 7.29
Std. Deviation 1.680

Most Extreme Differences Absolute 272
Positive 272

Negative -.270

Test Statistic 272
Asymp. Sig. (2-tailed) 126

Based on the results of the Kolmogorov-Smirnov test, it
can be concluded that the customer service time is
exponentially distributed. The exponential distribution is used
to describe the distribution of time at service facilities, where
service time is assumed to be random, the time spent serving
customers does not depend on the time spent serving previous
customers, nor does it depend on the number of customers
waiting to be served. [16]. With a significant level of 0. lE()j
Drawing conclusions to prove whether the data is
exponentially distributed or not, using the Kolmogorov - S
mimov SPSS, which is to compare the significance value
(Asymp.Sig) with the value of (real level) that has been set,
namely, 0.05. If the significance value is greater than the real
level that has been applied, then the distribution hypothesis of
the test is accepted, otherwise if the significance value is
smaller than the real level, the distribution hypothesis is
rejected. The result of the decision is that HO is accepted
because the significance value = 0.126 > 0.05.

34 Queue System Model

In the transaction section at PT. Bank Sulselbar Main
Branch Makassar City there are 6 customer services that
operate using a queuing system, which is opened to serve
customers with service rules that are first to come, to be served
first (First Come First Server). The number of queues in the
system and queues as well as sources of visitor arrivals are

Engineering
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unlimited. So the queuing system at PT. Bank Sulselbar
Makassar City Main Branch follows the (M/M/S) mudt:ll
35 Calculation of Customer Arrival Speed and Avérage
Service Time
The results of the calculation of the speed of customer
arrival and the average service time can be seen in the
following table:

Table 5. Rl:su]ljnf calculation of customer arrival speed

and dveragdeustomer servic ed
Time Period ,an/ u
(Hourly1 sustomer/hour | Customer/hour

08.00 - 09.00 43 8,16
09.00 - 10.00 65 5,59
10.00 - 11.00 66 5,44
11.00 — 12.00 64 5,55
13.00 — 14.00 42 8,29
14.00 — 15.00 4 9,19

3.6 Queue System Performance
By using the arrival speed and a\-'crag:Lsm‘Vice time, the
queue system is calculated using the existing formulas .
1. 08.00-09.001s known: M= 6,=43,=8.16
a. The probability that there are 0 people in the system
(there are no customers in the system)
1

Pp=r————————— 1
0 lzm_lu-"l 1 (A}” My (1)
'v:on[;[J ".\i!n M-
1
_( \° 143 l£+14331[~h ﬁ) 143" 6(8.16)
a6 lSlo m} 3816 4 n-n @ sus §(816)-43

=0,009

So, the probability that there are 0 people in the system
(there are no customers in the system is 0.009.
b. Level of utility or busyness
A
P
43
"~ 6(8,16)

=0,8782
So, the utility or busyness level is 0.8782.

L‘| Average number of customers in the system
A

M
__ MG €
ST einp-ae PO T g

43(s, 16)(9 16:]

- (6 - 1)! (6(8,16) —

43
) 0,009 + a

= 21,13 Orang

So, the average number of customers in the queue is
21.13 people.
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d. Average time a customer spends in queug or being

served (in the system)
L
W, = 75 (4)
21,13
C 43

= 0,4913 jam atau 25,15 menit
So, the average queue time or customer service in the
system is 0.4913 hours or 25.15 minutes.
e. Avcmg:inumbcr of customers or units waiting in qucu:j
So, the average number of customers or units waiting

Lg=Li— = (5)
43

=2113 - 816

= 15,86 orang

in the queue is 15.86 people.
f. Awverage time spent by a customer or unit waiting in a

queue
L 6
Wo= (6)
_ 15,86
T

= 0,3688 Jam atau 22,12 menit

So, the average time a customer or unit waits in a queue
is 0.3688 hours or 22.12 minutes.
Table 6. Queue System Performance

Time Period Queue System Performance

(Hourly) R P ? W, L, W,
08.00-09.00 | 0,009 | 08782 | 21,13 | 2515 | 1586 22,12
09.00-10.00 | 0,0003 | 1937 1389 | 1281 226 | 2,082
10.00-11.00 | 00002 | 2022 | 1384 | 12576 | 1.7 1,542
11.00-12.00 | 0,0003 | 1,9219 | 13,74 | 12876 | 22 2,058
13.00-1400 | 00104 | 0,8443 1358 | 19,39 | 851 | 12,156
14.00-15.00 | 00162 | 0,7435 6,46 9,45 199 | 291

Based on table 4 above, it can be seen that the time periods
of 08.00 - 9.00 and 13.00 - 14.00 do not match the desired
criteria, Therefore, the optimal number of customer service is
determined again for that period of time. After calculating
using thel7 customer service above, there was a decrease in the
number ¢f customers queuing and waiting time for customers
in the system. The calculation results can be seen in table 7

Table 7. Calculation Results with 7 Customer service

Lgcount | Standard | Ws count Standard
08.00-09.00 1,95 5 orang 10,07 15 menit
13.00-14.00 | 133 | S5orang | 9,13 | 15menit |

Based on the table above where the values obtained have
met the criteria in accordance with the number of customers
queuing no more than 5 people, and waiting time not more
than 15 minutes.

4. Conclusions and Suggestions
4.1 Conclusion

Based on the results of the research that has beey done, it
can be concluded that according to the model (M/RU/S) the
':n:.wl\chrind occurs_in the time period of 08.00-09Y0 and
13.00-14.00 bevaadding 1 service facility from 6 to 7 cuy
service, there will be a decrease customer waiting tim
waiting time inlthc system in the time period of 08.00-
from 25.15 midutes to 10.07 minutes, and the time perio
13.00-14.00 from 19.39t0 9.13 minulcs,|
42 Suggestions

Suggestions that can be given to the company to improve
the performance of the queuing system and reduce the number
of customer accumulations or long waiting times for
customers, the company needs to consider adding 1 service
facility so that operational performance is not disrupted and
the transaction process can run optimally so that customers do
not queue too long.
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sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Prep. You may be using the wrong preposition.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word.
Prep. You may be using the wrong preposition.
Missing "," You may need to place a comma after this word.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Article Error You may need to use an article before this word.
Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word. Consider using the article
a.

Article Error You may need to use an article before this word.
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Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Missing "," You may need to place a comma after this word.
Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word.

Hyph. You may need to add a hyphen between these two words.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

Article Error You may need to remove this article.
Article Error You may need to use an article before this word.
Missing "," You may need to place a comma after this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.



E/T-'Sj Article Error You may need to use an article before this word.

ETS) Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

ETS) Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

E/T:D Article Error You may need to use an article before this word.

ETS) Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.
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E/T:D Article Error You may need to use an article before this word.
ETS) Article Error You may need to use an article before this word.

@ Run-on This sentence may be a run-on sentence. Proofread it to see if it contains too many
independent clauses or contains independent clauses that have been combined without
conjunctions or punctuation. Look at the "Writer's Handbook" for advice about correcting
run-on sentences.

ETS) P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

E/T-'a Prep. You may be using the wrong preposition.

ETS) Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

E/T-'a Article Error You may need to use an article before this word.
E?B Article Error You may need to use an article before this word.

E/T.:Sh) Article Error You may need to remove this article.
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