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ABSTRACT : A queue is a line of people or goods waiting to be served and then exiting the line when it is 

finished. Queues are in the manufacturing and service sectors. The purpose of this study is to analyze the 

queuing system that is applied to provide better service to customers. By calculating the total average number of 

customer arrivals and the average total number of people served and optimizing the number of tellers operating. 

The results show that the queue type model used by BPD Bali, Renon Branch Offices is a Multi Channel - 

Single Phase queue type. The arrival pattern of customers has a Poisson distribution with a value of 0.924 and 

the service pattern is not exponential with a value of 0.000. The total number of customer arrivals per unit time 

(λ) is 11 customers / hour and the total value of the average number of people served per unit time (μ) is 24 

customers / hour. From the research results it can be found that the teller performance of Bank BPD Bali, Renon 

Branch Office is not optimal. 
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I. INTRODUCTION  
“Companies in the service and manufacturing sector must be able to provide fast and best service in 

accordance with the wishes of the customer to meet their needs given the large population(Li et al., 2020). 

Services are a fast growing economic sector and services are the largest economic sector in developed societies. 

One of the many service sectors is banking institutions, services provided by banks to customers such as the 

ease of taking money and saving money, transferring between accounts, shopping, or paying electricity and 

telephone bills are facilities that can be accepted by customers (Brastama & Yadnya, 2020). With fast, easy and 

satisfying service, it will make customers feel satisfied because this service makes customers loyal so they will 

come back again(Aminy, 2020). In general, every customer expects to immediately get teller service without 

having to wait long. The basic process of queuing is the presence of a customer or customer or product coming 

either at a fixed rate or not from an input source that requires server service, if they cannot enter the service 

facility, the customer must wait to form a queue(Sivakami Sundari & Palaniammal, 2019). A queuing process is 

a process associated with the arrival of a customer at a service facility, then waiting in a line (queue) if all the 

servants are busy, and finally leaving the facility. When it comes to providing services to customers at the bank, 

the phenomenon of queuing can no longer be avoided and this problem must be found a solution immediately, it 

is clear that many customers are waiting to be served(Iberahim et al., 2016). The length and length of the lines 

make customers feel uncomfortable, thinking that their time is wasted when they queue before being 

served(Supriyadi et al., 2019).” 

“Regional Development Bank (BPD-Bank Pembangunan Daerah in Bahasa Indonesia ) as one of the 

banks in the national banking system has a significant function and role in the context of regional economic 

development because it is able to open service networks in areas where it is economically impossible for private 

banks to do so(Prayuda & Purnawati, 2020). Therefore, the Regional Development Bank has become a bank that 

is in great demand by the people of Bali, therefore queuing is something that cannot be avoided anymore(Putri 

& Wiksuana, 2021). Bank BPD Bali has made innovations in accordance with the times, namely the launch of 

internet banking which can be downloaded via the play store and app store(Perbawa & Pratiwi, 2020). This is 

done to reduce the queue of customers who want to make transactions and can use their personal devices to 

make transactions, but this is not effective because many customers are elderly and cannot use internet banking 

and some customers are worried about the security of internet banking. Therefore, customers finally choose to 

come directly to the bank to make transactions, queuing can no longer be avoided.” 

Queuing is the main problem faced by Bank BPD Bali, this queue is caused by a lack of tellers who are 

not enough to serve customers who want to make transactions at Bank BPD Bali, Renon Branch Office. 

http://www.ajhssr.com/
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According to some consumers, the queue of Bank BPD Bali and Renon Branch Offices was long enough so that 

many customers felt that the waiting time could be accelerated. The length of the queue is a problem faced by 

the BPD Bali Bank, Renon Branch Office and a solution must be found. Looking at the queuing process, it can 

be said that customers want to get service at a service facility. Therefore, the Bank BPD Bali, Renon Branch 

Office had to make a decision so that the queue was not very long. If the time spent waiting in line is very long, 

customers eventually get out of the queue system. To find out the proper queuing system at Bank BPD Bali, 

Renon Branch Office, an in-depth study is needed. This research was conducted by analyzing to optimize the 

service work of tellers at Bank BPD Bali, Renon Branch Office with the aim of optimizing the queue system 

model. 

“There are four queuing system theories, namely, 1) Single Channel - Single Phase means that there is 

only one line entering the service system or there is one service facility. Single Phase means there is only one 

service(Titin & Ghofur, 2020); 2) Single Channel - Multi Phase, the term Multi Phase indicates that there are 

two or more services that are carried out sequentially (Purwanda, 2019); 3) Multi Channel - Single Phase occurs 

whenever there are two or more service facilities flowing by a single queue, for example this model is a queue at 

a bank teller, and 4) Multi Channel queuing system - Multi Phase occurs anytime where there are two more than 

one queue (Bahar et al., 2018). The assumption of the queuing model is that customers who come are patient 

people. Patient customers are those who are willing to wait in line and not get out or move from the line. 

Customers participate by forming a queue patiently for service. An impatient customer is a customer who 

deliberately leaves the line before it is served. In order to follow up on this problem, the bank concerned must 

pay attention to customer time which is wasted for free while customers are waiting. If the number of services is 

added, the consumer's waiting time will decrease, while when the number of services is insufficient there will be 

a waiting fee by the consumer. Several research results show that using the Multi Channel-Single Phase queuing 

method has reduced the number of queues when customers transact by adding tellers, this is evident from 

Mayangsari & Prastiwi (2016)and in this study to know how many tellers are available to achieve optimization.” 

According to Sari et al. (2017), the arrival of customers gets to tellers with a Poisson distribution. 

According to Fadlilah et al. (2017), service data and customer arrivals have a Poisson distribution. According to 

Nadya & Permana (2019)Saragih et al. (2018)Andika et al. (2018)stated that testing the compatibility of the 

number of arrivals with a Poisson distribution. Based on the above research, it can be concluded that in this 

study the following hypotheses are obtained: 

 

H1: The pattern of customer arrival to the teller has a Poisson distribution 

 

According to Febrianti (2020), customer service patterns are exponentially distributed. According to 

Andika et al. (2018), the service pattern at Bank X has an exponential distribution. According to Sismetha et al. 

(2017), Reski et al. (2019) stated that testing the compatibility of customer service speed distribution is an 

exponential distribution. Based on the above research, it can be concluded that in this study the following 

hypotheses are obtained: 

 

H2: The pattern of customer service by tellers has an exponential distribution 

 

 
Figure 1. Conceptual Frame 
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II. METHODS 
This research is a descriptive research with a quantitative approach. This study seeks to describe how 

many tellers are provided for queuing optimization and to explain the stages of optimizing the queuing system. 

The variables contained in this study are the average time consumers come; Customer arrival interval time; 

Waiting time (from queuing to getting service) and service time 

“ The population in this study were all customers who made transactions at the teller of Bank BPD Bali 

Renon Branch Office in a period of 25 working days a month. The sampling technique used is incidental 

sampling, which is a sample determination technique based on chance, that is, consumers who accidentally meet 

the researcher can be used as samples, if it is considered that the person who happened to be met is suitable as a 

data source. Data was collected on weekdays, namely 10: 00-15: 00 WITA by paying attention to busy and off-

peak hours. Data collection techniques used in this study were observation and interview. Data analysis of 

customer arrival at the teller is processed with a frequency interval of 30 minutes to find the number of people 

per time (λ). Customer service data is poured into the frequency distribution in order to find the number of 

service frequencies, namely the average number of people served per time (μ). The formula used is:” 

𝜇 =
𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑣𝑖𝑠𝑖𝑡𝑜𝑟𝑠

𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
……………….(1) 

 

𝜆 =
𝑡𝑜𝑡𝑎𝑙  𝑎𝑟𝑟𝑖 𝑣𝑎𝑙𝑠

𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛  𝑡𝑖𝑚𝑒
………………………(2) 

 

POM - QM Calculations With Software for Windows Version 3.0 

“POM / QM software for Windows is a software designed to perform the calculations required by 

management to make decisions in production and marketing. After the results of looking for the number of 

arrivals of people per unit time (λ) and the average number of people served per time (μ), it is known that the 

data is processed using POM / QM software for Windows waiting line version 3.0.” 

 

Optimization of Multi Channel-Single Phase Method 

For now, Bank BPD Bali Renon Branch Office has used a Multichannel-Single Phase queuing system 

model with a total of 3 tellers, but queues are still quite long. This requires adding tellers and comparisons in 

order to optimize the previous tellers. 

 

Operational Variables 

1) The average time a consumer arrives is how long it takes from one customer to arrive until another 

customer arrives(Gumus et al., 2017). The form of the combination of the arrival process with service is 

generally known as a universal standard, namely: 

(a / b / c) :( d / e / f)………………………..(3) 

a: Arrival distribution. 

b: Service time distribution (service time distribution). 

c: Number of servants. 

d: Queuing discipline, such as FCFS, LCFS, SIRO or PRI. 

e: The maximum number of subscribers allowed in the system 

f: Source of arrival 

2) The time of arrival interval is the distance of arrival from one customer to the next in units of time(Som, 

2016). 

3) Waiting time is how long a consumer spends before being given service(Karunakaran & 

Maragathasundari, 2019). 

Lq = Ls - λ / µ……………………………...(4) 

Lq: Average number of units in the queue (average queue length) 

Ls: Average number of units in the system 

λ: Average arrival speed (number of arrivals per unit time) 

µ: Average service speed (number of units served per unit time when service is busy) 

4) Service time is the time that shows how long the customer is served when making transactions(Liang, 

2017). 

 

III. RESULTS AND DISCUSSION 
Service and Arrival Data Analysis 

 

Table 1. Data Analysis on Arrival and Service 

N Minimum Maximum Mean 

Time Between Arrivals 162 ,00 12,00 2,4815 
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Duration of Service 162 ,00 63,00 5,7222 

Valid N (listwise) 162    

Source: Processed Data, 2020 

 

“Based on the table 1, it can be seen that the average arrival time between visitors of Bank BPD Bali 

Renon Branch is 2.4815 minutes and the length of service per customer is 5.72 minutes. The longest service 

time a customer receives is 63 minutes or the equivalent of 1 hour and 3 minutes. So that the average level of 

service time is 24 customers / hour, as well as for the customer arrival rate of 11 customers / hour” 

 

Goodness Of Fit Test 

Table 2.Analysis of Goodness Of Fit Customer Service Duration 

N 162 

“Exponential parameter” Mean 6,2161 

“Most Extreme Differences” “Absolute” ,209 

“Positive” ,077 

“Negative” -,209 

“Kolmogorov-Smirnov Z” 2,663 

“Asymp. Sig. (2-tailed)” ,000 

Source: Processed Data, 2020 

 

“Based on table 2, it can be seen that the P value (sig) of the Kolmogorov-Smirnov test results is 0,000 

where this value is smaller than the critical value (α), which is 0.05 so the length of service time does not have 

an exponential distribution.” 

Table 3. Goodness of Fit Test Analyst, Customer Arrival 

N 21 

“Poissonparameter” Mean 12,3333 

“Most Extreme Differences” “Absolute” ,116 

“Positive” ,116 

“Negative” -,116 

“Kolmogorov-Smirnov Z” ,532 

“Asymp. Sig. (2-tailed)” ,940 

Source: Processed Data, 2020 

 

“Based on table 3, it is known that the P value (sig) from the Kolmogorov-Smirnov test results is 0.940 

where this value is greater than the critical value (α), which is 0.05 so that the number of visitors who come has 

a Poisson distribution” 

 

Table 4. Goodness of Fit Test Analysis, Number of Customers 

N 21 

“Poissonparameter” Mean 11,2857 

“Most Extreme Differences” “Absolute” ,120 

“Positive” ,109 

“Negative” -,120 

“Kolmogorov-Smirnov Z” ,549 

“Asymp. Sig. (2-tailed)” ,924 

Source: Processed Data, 2020 

 

“Based on table 4, it is known that the P value (sig) from the Kolmogorov-Smirnov test results is 0.924, 

where this value is greater than the critical value (α), which is 0.05, meaning that the number of visitors served 

is a Poisson distribution.” 

Table 5. Queue Calculation Results using POM-QM 

Parameter Value Parameter Value Minutes Seconds 

M/M/s  “Average server utilization” 0.80   

Arrivalrate(lambda) 24 “Average number in thequeue(Lq)” 2.59   

Service rate(mu) 11 “Average number in thesystem(L)” 4.99   

Number of servers 3 “Average time in thequeue(Wq)” 0.11 6.47 388.31 

  “Average time in thesystem(W)” 0.21 12.47 748.31 

Source: Processed Data, 2020 
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With 3 servers, the level of server activity is quite high as indicated by the utilization value of 0.8, this 

utilization value is more than 0.5, which indicates that the server has a high level of activity, with the average 

customer waiting time (Wq) of 6.47 minutes. / customer and the average customer served time (W) was 12.47 

minutes / customer. This shows that the teller queue system at Bank BPD Bali, Renon Branch Offices with 3 

servers is still not optimal because the service time and customer waiting time are still quite high. 

 

Table 6. Optimization Results of the Multi Channel-Single Phase Method 

Parameter Total Server 

3 4 5 6 7 

“Average server utilization” 0.8 0.6 0.48 0.4 0.31 

“Average number in the queue(Lq)” 2.59 0.43 0.1 0.03 0.01 

“Average number in the system(L)” 4.99 2.83 2.5 2.43 2.41 

“Average time in the queue(Wq)” 0.11 0.02 0.0 0 0 

“Average time in the system(W)” 0.21 0.12 0.1 0.1 0.1 

Source: Processed Data, 2020 

 

Table 6 shows the comparison of the number of servers with the level of service, if the number of 

servers is 3, the level of server activity is still high, which is 0.8 with the average time per customer (wq) of 0.11 

hours or equivalent to 12.47 minutes. If the server number is 4, the server utilization level is still high, namely 

0.6. However, if it becomes 5 servers, the server utilization rate is optimal with a utility value of 0.48 and the 

average customer service time (W) is faster, which is 0.12 hours, equivalent to 7.2 minutes and waiting time per 

customer ( Wq) 0.02 or about 1.2 minutes. If there are 6 or 7 servers, the server utility can also be said to be 

optimal with an average customer service time of 0.1 hour or the equivalent of 6 minutes without any waiting 

time per customer.When the server (teller) becomes 5-7, the server's busyness (utilization) is optimal. The 

addition of this server can be tailored to the needs of the Bank. 

H1 in this study is the pattern of customer arrival to the teller with a Poisson distribution. The test 

results from the table above show the results of the Asymp significance value. Sig has a P value (sig) of 0.924> 

α = 0.05. This value states that the pattern of customer arrival to the teller has a Poisson distribution. So it can be 

concluded that H1 is accepted.H2 in this study is a customer service pattern by tellers with an exponential 

distribution. The test results in table 4.2 show that the significance value of asymp.sig has a P value (sig) of 

0.000 <α = 0.05. This value states that the pattern of customer service by tellers does not have an exponential 

distribution. So it can be concluded that the H2 is rejected. “The results of this study are in line with Bahar et 

al. (2018)which also states that the arrival of customers to the teller does not have an exponential distribution. 

These results indicate that the service pattern is not in accordance with the expected time. The results obtained 

are that the pattern of customer arrivals is not exponential, which means that service time and service waiting 

time are still quite high. So that the service pattern, namely the teller on duty was added to 5-7 tellers the 

average waiting time to 7.2 minutes, which was originally 12.47 minutes.” 

In this study it can be concluded that the optimal teller is 5 to 7. This can be seen from the results of the 

analysis using POM-QM software because with the number of tellers 5 levels of server activity is optimal. The 

addition of servers can be tailored to the needs of the bank. “The results of this study are able to provide 

empirical evidence, namely that the number of tellers affects the level of service. With an optimal teller, it can 

improve the servants who are influenced by customer satisfaction in getting service and don't have to wait long 

to get service. It can be seen from the research above that when server 3 the average time for customers to be 

served is 12.47 minutes / customer, while when servers are 5 to 7 the average time for customers is served is 7.2 

- 6 minutes / customer. The addition of servers can be tailored to the needs of the bank, because the servers 

needed are different every day.The results of this study indicate that there is a significant influence between 

open servers and the speed at which customers are served. So with this research it can be used as a reference to 

find out how many servers can be opened so that customers get fast and easy service and also a consideration 

that can be used at Bank BPD Bali, Renon branch offices to be able to speed up service.” 

 

IV. CONCLUSION 
Based on data analysis using POM-QM conducted at Bank BPD Bali, Renon Branch Offices, it is 

concluded that the tellers available at Bank BPD Bali, Renon Branch Offices are still not optimal and there are 

long queues. The optimization carried out by Bank BPD Bali, Renon Branch Office is still not optimal, it can be 

seen from the calculation using the queuing system analysis using POM-QM that the server has a high level of 

activity, with an average waiting time of 6.47 minutes / customer and an average average service time served is 

12.47 minutes / customer. This shows that the teller queue system at Bank BPD Bali, Renon Branch Office with 
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3 servers is still not optimal.Optimization of the queues by Bank BPD Bali Renon branch offices have not run 

optimally, so there must be attention to the tellers available so there is no accumulation.For further research, 

in this study the sample used only used customers who made transactions at the teller section and not in other 

parts where the other part also had a queue, and in this study only general research was carried out and did not 

examine the total costs incurred. used every day. 

 

REFERENCES 
[1] Aminy, M. M. (2020). A Brief Overview of the Offshore Banking and Financial Crimes Within. 

American Journal of Humanities and Social Sciences Research (AJHSSR), 4(5), 289–293. 

https://www.ajhssr.com/wp-content/uploads/2020/05/ZI2045289293.pdf 

[2] Andika, Pardede, A. M. H., & Novriyenni. (2018). Simulasi Antrian Pelayanan Bank Menggunakan 

Metode Eksponensial. Jurnal Sistem Informasi Kaputama (JSIK), 2(1), 9–19. 

https://doi.org/10.31227/osf.io/3857f 

[3] Bahar, S., Mananohas, M. L., & Montolalu, C. (2018). Model Sistem Antrian dengan Menggunakan Pola 

Kedatangan dan Pola Pelayanan Pemohon SIM di Satuan Penyelenggaraan Adminstrasi SIM Resort 

Kepolisian Manado. De CARTESIAN, 7(1), 15–21. 

[4] Brastama, R. F., & Yadnya, I. P. (2020). The Effect of Capital Adequacy Ratio and Non Performing 

Loan on Banking Stock Prices with Profitability as Intervening Variable. American Journal of 

Humanities and Social Sciences Research (AJHSSR), 4(12), 43–49. 

[5] Fadlilah, M., Sugito, S., & Rahmawati, R. (2017). Sistem Antrian Pada Pelayanan Customer Service Pt. 

Bank X. Jurnal Gaussian, 6(1), 71–80. 

[6] Febrianti, T. (2020). Analisis Sistem Antrian Pada Customer Service Representative (CSR) Di PT. 

Telkom Indonesia Kandatel Bandung (Studi Kasus : Plasa Lembong Dan Rajawali). Indonesia 

Membangun, 19(1), 31–45. 

[7] Gumus, S., Bubou, G. M., & Oladeinde, M. H. (2017). Application of queuing theory to a fast food 

outfit: a study of blue meadows restaurant. Independent Journal of Management & Production, 8(2), 

441. https://doi.org/10.14807/ijmp.v8i2.576 

[8] Iberahim, H., Mohd Taufik, N. K., Mohd Adzmir, A. S., & Saharuddin, H. (2016). Customer Satisfaction 

on Reliability and Responsiveness of Self Service Technology for Retail Banking Services. Procedia 

Economics and Finance, 37(16), 13–20. https://doi.org/10.1016/s2212-5671(16)30086-7 

[9] Karunakaran, P., & Maragathasundari, S. (2019). A Analysis on Queuing System with Setup Time in 

Revamp Process. International Journal of Engineering and Advanced Technology, 9(1S4), 967–969. 

https://doi.org/10.35940/ijeat.a1204.1291s419 

[10] Li, C., Mirosa, M., & Bremer, P. (2020). Review of online food delivery platforms and their impacts on 

sustainability. Sustainability (Switzerland), 12(14), 1–17. https://doi.org/10.3390/su12145528 

[11] Liang, C.-C. (2017). Enjoyable queuing and waiting time. Time & Society, 0(0), 1–24. 

https://doi.org/10.1177/0961463x17702164 

[12] Mayangsari, Y., & Prastiwi, E. H. (2016). Sistem Antrian Teller Bank Mandiri Sebagai Upaya 

Meningkatkan Efisiensi Kecepatan Transaksi. Jurnal Ekonomi & Bisnis, 1(1), 49–60. 

[13] Nadya, & Permana, D. (2019). Model Antrian Pada Layanan Teller Bank Nagari Cabang Pembantu 

Universitas Negeri Padang. UNP Journal Of Mathematics, 2(4), 24–28. 

[14] Perbawa, S. L. P., & Pratiwi, N. M. A. A. D. (2020). The Effectiveness of KUR Implementation at BPD 

Bali. American Journal of Humanities and Social Sciences Research (AJHSSR), 4(12), 83–90. 

[15] Prayuda, P. B. S., & Purnawati, N. K. (2020). Optimization Of Distribution Of Fundsbank Pembangunan 

Daerah Bali. American Journal of Humanities and Social Sciences Research (AJHSSR), 4(3), 288–292. 

[16] Purwanda, S. A. (2019). Analysis of Single Channel-Multi Phase Queue Model. Journal of Research in 

Management, 2(1), 1–7. https://doi.org/10.32424/jorim.v2i1.59 

[17] Putri, M. O. D., & Wiksuana, I. G. B. (2021). The Effect Of Liquidity And Profitability On Firm Value 

Mediated By Dividend Policy. American Journal of Humanities and Social Sciences Research 

(AJHSSR), 5(1), 204–212. 

[18] Reski, G., Asdi, Y., & Maiyastri, M. (2019). Analisis Model Antrian Pada Layanan Teller Umum Bank 

Nagari Cabang Universitas Andalas Padang. Jurnal Matematika UNAND, 8(1), 91. 

https://doi.org/10.25077/jmu.8.1.91-98.2019 

[19] Saragih, C. A. P., Pardede, A. M. H., & Lumbanbatu, K. (2018). Simulasi Antrian Pelayanan Bank 

Dengan Menggunakan Metode Gamma. Jurnal Teknik Informatika Kaputama (JTIK), 2(1), 14. 

https://doi.org/10.31227/osf.io/rf3se 

[20] Sari, N. P., Sugito, S., & Warsito, B. (2017). Penerapan Teori Antrian Pada Pelayanan Teller Bank X 

Kantor Cabang Pembantu Puri Sentra Niaga. JURNAL GAUSSIAN, 6(1), 81–90. 

[21] Sismetha, R., Aritonang, M., & Kiftiah, M. (2017). Pelayanan Pasien Instalasi Rawat Jalan Rumah Sakit 



American Journal of Humanities and Social Sciences Research (AJHSSR) 2021 

 

A J H S S R  J o u r n a l                 P a g e  | 172 

Ibu Dan Anak ( RSIA ) Anugerah Bunda Khatulistiwa Pontianak. Buletin Ilmiah Mat. Stat. Dan 

Terapannya (Bimaster), 6(01), 51–60. 

[22] Sivakami Sundari, M., & Palaniammal, S. (2019). An ann simulation of single server with infinite 

capacity queuing system. International Journal of Innovative Technology and Exploring Engineering, 

8(12), 4067–4071. https://doi.org/10.35940/ijitee.L3633.1081219 

[23] Som, B. K. (2016). Decision Making Uncertain Environment - A Queuing Theory Approach. 

International Journal of Advanced Engineering, Management and Science (IJAEMS), 2(6), 808–816. 

[24] Supriyadi, S., Alfarisi, S., Karno, R., & Cahyadi, D. (2019). Queue Design of Bank Teller Service in 

Banten, Indonesia. ICCSET, 1(1), 165. https://doi.org/10.4108/eai.24-10-2018.2280631 

[25] Titin, & Ghofur, A. (2020). The Impact of MultiChannel’s Single Phase Queue and E-KTP Process 

Service on Community Satisfaction in Lamongan Regency. Advances in Economics, Business and 

Management Research, 115(Insyma), 307–311. https://doi.org/10.2991/aebmr.k.200127.063 

 


