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ABSTRACT  

This study is aimed to explore the application of queuing theory for efficient banking operations of Zenith bank 

Plc Bwari, Abuja. The structural system and the mathematical concept of multiple channel queuing system; a 

special type of queuing theory meant to evaluate the performance of system is presented. Real-world data was 

source through direct observation method from Zenith Bank Plc Bwari on arrival time and service time spend 

by customers to received service for a period of five working days. Multi-channel queuing system (M/M/C: 

FCFS/∞) was used to analyze the data to test the performance of the system with help of ‘R’ statistical software 

package using three servers. From the results of our findings, the utilization factor indicate the system is efficient 

and the servers are optimally working for 43% per hour (26 minutes) and free for 57% per hour (34 minutes), 

which is considerably okay compared to two servers service operation of the bank. The average waiting time of 

customers in the queue and in the system stood at 0.005hours (18seconds) and 0.056hours (3 minutes) 

respectively. This implies that a customer wait in queue for 18seconds before proceeding to any available server 

and spend a total of 3minutes entirely in the system to perform any transaction at counter teller. The queue length 

stood at 1.428 customers in system, which indicate that queue will not grow to an extent as a person who comes 

will join the queue as first person or proceed to any available server to receive service. We therefore concluded 

and recommended to the management of the bank to increase the number of tellers (servers) from the current 

operation of two to three tellers. 

Keywords: Queue, Queuing theory, queuing system, utilization factor, Bank                                                                                                                                  

INTRODUCTION 

One of the major occurring factors business activities encountered everyday life is the problem of queues 

(waiting lines). Queues are seen and experienced everywhere every day: for example, queues are seen in 

hospitals, schools, offices, traffic roads, petrol stations, banks, Automated Teller Machine (ATM) galleries, etc. 

Queues are called waiting lines and they are lines of entities (customers) waiting for their turn to proceed or to 

receive service from the service attendants.  

Adamu (2015) define queues as an act of forming or joining a waiting line for services and they are formed when 

arriving customers (entities) demanding for service have to wait because the (servers) delay when the service 

mechanism is busy or their number exceeds the number of servers available to serve them. According to Okafor 

et al., (2018), queues are formed as a result of insufficient or unqualified service attendants, low service facilities 

so queues are formed to ease overcrowding for effective service delivery. Long queues (queue length) and delays 

to receive service is frustrating, provoking, dissatisfaction, etc. This can lead to customers reneging, jockeying 

and sometimes lead to customer to collapsing in the process of acquiring service. We cannot totally eliminate 

Waiting lines (queues), but queues be managed through application of a suitable technique called queuing theory 

to help reduce queue length and predict waiting time of customers for efficient business transaction in any 

banking activities and other organizations 
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We can define queueing theory According to Asogwal et al., (2018), explained queueing theory is the 

mathematical techniques applied to the study and statistical analysis of waiting lines. Queuing theory is also 

called congestion theory and is the best fair technique to solve overcrowding problem. It is a branch of 

optimization in the field of operation research and mathematical science which used quantitative analysis 

approach called queuing models to represent the system which help to reduce delays and predict the queue length 

of customers requiring service. 

Statement of Problem 

It has become a worrisome problem to the management of Zenith Bank Plc, Bwari branch, because of the 

growing annoyance, frustration, dissatisfaction, reneging, etc., exhibited by the customers of this bank due to the 

growing problem of long queues and delays experienced by its customers to either deposit or withdraw money 

or perform other transactions with the bank. This delays the experience of these customers in the bank cause 

because of the long queues and time spent to receive service or due to unqualified service attendants or an 

inadequate number of servers or a low network communication system. Despite the effort made by the 

management of Zenith Bank Plc to improve customer satisfaction through the adequate provision of well-

equipped network gadgets for banking transactions. This problem of delays keeps occurring, and the bank may 

be on the verge of losing some of her customers if these problems persist. This research paper focuses basically 

on examining the causes of growing queues (queue length) and waiting time in rendering service to customers 

of Zenith Bank Bwari Branch FCT Abuja with a view to reviewing the applicability of the Multiple-channel 

queuing system to address the queue length and waiting time of customers in the banking hall. 

Aim And Objectives of The Study 

The main aim of this study is to design a queuing system to minimize waiting time and queue length for efficient 

banking operations. The objectives are  

i. to construct a queuing model to minimize waiting time and predict queue length. 

ii. to examine the mathematical characteristics of the parameters of the model. 

iii. to apply a multiple-channel queuing model using three servers. 

iv. to solve the model using real-world data from Zenith Bank Plc Bwari, Abuja. 

LITERATURE REVIEW  

Empirical Review of Some Related Studies 

Chuka, et al., (2014), in their Analysis of a queuing system, in an organization with evidence from First Bank 

Plc Nigeria, examined the queuing system of First Bank Plc Enugu Branch, they revealed in the study that the 

number of service attendants was not optimal enough for customers’ service. For improving customers service 

satisfaction for effective banking operation, they concluded suggested increased the number of service attendants 

from the present three to five service attendants in order to serve customer better and improved the overall service 

efficiency of the Banking operations. 

Ugwa et al., (2015), postulate in a study of Application of Queuing Theory in the Effective Management of Time 

in Money Deposit Bank; particularly in Zenith Bank Plc Enugu branch. The objective was to design a system 

such as the sum of cost of customers waiting and the cost of idle facilities is optimum. He achieves the objective 

through primary data collected by observation from Zenith Bank Plc Enugu; a suitable queuing model was 

designed for the analysis. From the result of analysis, it was discovered that the application of queuing model 

can be used in the contest of optimization model where we seek to the minimization of sum of two costs. The 

cost of offering the service and the cost of waiting, they recommended queuing theory is worth studying to 

enable the business executive determine and install optimum service facilities so that overall service cost is 

minimized.  
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Asogwa et al., (2018), also conducted a study on Application of Queuing Model in Nigerian Banking Sector, a 

study case of Zenith Plc, Abakaliki Branch. The study focuses on the queuing system in Nigerian Banking Sector. 

Source of primary data was collected from Zenith Bank Plc Abakaliki Branch on the withdrawal section of 

banking hall for four days in one-month interval. The data was collected based on arrival and service pattern of 

the customers. The methodology employed was by birth and death markovian process. The result revealed that 

any increase on the number of servers by the bank management will help minimized time spend by customers 

in queue. The study suggested more capable servers to reduce customers waiting time for service.  

Eze, and Odunukwe, (2015), studied Application of Queuing Models to Customers Management in Banking 

System, First City Monument Bank. In this study, multiple servers’ model was employed in order to reduce the 

traffic congestion. The study adopted primary data using the observation method. The waiting and service costs 

were determined with a view to determining the optimal service level. The results of the analysis showed that 

average queue length and waiting time of customers were analyzed for simultaneous efficiency in customer 

satisfaction and cost minimization through the use of a multi-server queuing model. The study recommended 

that the multiple servers’ model should be maintained in order to reduce the traffic congestion. 

Eze et al., (2015), studied the application of queuing models to customer management in banking system. The 

study aimed to determine the average time customers spends in queue and the actual time of service delivery, 

thereby examining the impact of time wasting and the cost it associated with. The Markovian birth and death 

process was used to analyze the model, which is multiple-servers, single-queue (M/M/S) queuing model, to 

analyze the data collected by observation from a bank, and from the result obtained, it was with three servers, 

that the average cost from waiting is reduced. 

Toshiba et al., (2014), Application of Queuing Theory for the Improvement of Bank Service. Studied the analysis 

of a queuing system in an organization: a case study of Access Bank Plc, Nigeria. In the study, the analysis of 

the queuing system revealed the number of servers was inadequate for the customers’ service and suggested 

increase in the number of servers in order to serve the customers better. 

Nsude et al., (2017), did a study analysis of a multiple-queue, multiple-server queuing system; a case study of 

First Bank Nigeria Plc, Afikpo Branch. The study was focused on a multiple-lines, multiple-servers’ system of 

the customers in First Bank Nigeria Plc Afikpo Branch in Ebonyi State to determine the optimum number of 

servers suitable for the bank. The primary data was collected on arrival time and service time spent by customers 

to receive service and was analyzed. The result shows a reduction in the number of the servers as to reduce the 

idle time of the servers and also reduce the operation cost. 

Theory of Queuing System 

According to Abdulaziz et al., (2022), have it known that the theory of the queuing system has its origin far back 

in 1909 with the late Agner Krarup Erlang, a Danish statistician, mathematician and engineer who first published 

a paper on queuing theory. Abdulaziz and others further explained that A.K. Erlang created a model to monitor 

and to describe the system of incoming calls and also to predict the wait time of calls at the Copenhagen 

Telephone Exchange Company. These ideals and developments have since seen applications in the academic 

community trying to solve the congestion of entities requiring service. The application seen is places including 

in telecommunication, computing, project management, offices, hospitals, transportation, traffic flow problems, 

engineering and most especially in the banking system. The application of queuing theory in banking system 

improves the bank service to customers when each customer observes the queues to be rendered service.  

Queuing Problems 

The queuing problem is also called the waiting line problem, and they are the things that cause individual or 

entities to wait in line for service. These are summarized as follows: 

i. Queue length  

ii. Waiting time  
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iii. Idle time 

iv. busy time 

Queuing Discipline  

Queue discipline is the rule that a server applies to select a next customer for service from the queue when the 

server completes the service of the current customer.  

Types of Queue Discipline 

The commonly used queue discipline includes the following: 

First in, First Out (FIFO): This rule is referred to as first come, first served (FCFS). The rule maintains that 

customers are served one after the other at a time, and the customer that has been waiting the longest is selected 

and served first. 

Last in, First Out (LIFO): This rule selects the next customer with the shortest waiting time to serve first after 

the current customer has been served. The rule also served customers one at a time, and it is refers to as Last 

Come First Serve (LCFS). 

Priority Discipline: This rule states that customers are selected for service with some given priority set by the 

management of the organization. 

Service in Random Order: This queue discipline selects or picks a customer at random from the waiting line for 

service after the current customer has been served. 

METHODOLOGY 

The type of research design adopted in this research study is a case study survey design in which we examine 

Zenith Bank Plc Bwari out of six different banks in Bwari Area Council, FCT, Abuja. The study is limited to 

only the withdrawal/deposit of two service counter teller operations of the bank. Zenith Bank Plc, Bwari branch, 

is located in the main town of the Bwari area council, and it opens for normal banking operations from 8:00am 

to 4:00pm, Monday to Friday every week, and minimal activities every Saturday for staff on the ATM 

(Automated Teller Machine) gallery. 

Method of Data Collection 

We have collected primary data from Zenith Bank Plc, Bwari branch, through a careful direct observation of 

arriving customers in the banking hall who join the queue at the counter teller to perform any transaction. The 

data was collected on the variables of arrival time and service time spent by the customer to perform the 

transaction, the instrument used to collect the data include a recording sheet, pen, and stopwatch.  The data was 

collected for five (5) working days from Monday to Friday for a period of eight (8) hours from 8:00am to 4:00pm 

on an interval scale of one hour.  

Model Specification (M/M/C: FCFS/∞) 

The type of queuing model we have used to fit in the data collected to evaluate the performance of the system 

we are working on is a single-phase, multiple-channel queuing system with three servers available to handle 

arriving customers and to help predict the queue length and waiting time of the customers. In this queuing system 

M’s representing Markovian Poisson arrival and exponential service time probability distribution, "𝐶" represents 

the number of three available servers, "𝐹𝐶𝐹𝑆" represent the queue discipline “First Come First Serve.” We have 

also assumed in this queuing system that each arriving customer in the banking hall to perform any other 

transaction on the service teller joins or forms a single queue and proceeds to the next available server to receive 

service; this represent the infinite (∞) queue length of the system.  
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Design Structural Presentation of M/M/C: FCFS/∞ Queuing System  

This is a queuing model that describes a system with more than one service attendant (server) available to serve 

arriving customers to perform any transaction. In this particular study we have assumed three servers are 

available to handle arriving customers, and we present the design of the structural system of the model we are 

working on shown below. 

 

Mathematical Operating Characteristics of Multiple-Channel Queuing System (M/M/C: FCFS/∞) 

We have presented the design structural system of the queuing model (M/M/C: FCFS/∞) we are working on as 

shown in figure 6.2.1.1 above. In this particular model, we adopt the following mathematical measurement 

parameters to evaluate the performance of the system to our objective. These operating characteristic parameters 

are mathematically summarized as we adopt them according to a study in Nsude et al., (2017). 

i. The probability that there are no customers in the system (𝑷𝒐): This parameter evaluates the performance 

of the system at steady state, possibility of no customers in the system, or the possibility that the system 

is free or idle at steady state. It is given as 

𝑷𝒐  = [ ∑
𝝆

𝒏!

𝒏𝑪 −𝟏
𝟎 +  

𝝆

𝑪!

𝑪 𝟏

[ 𝟏 − 
𝝆

𝑪
 ]
]

− 𝟏

         (5.2.2.1) 

ii. The average number of customers in the queue waiting to get service(𝐿𝑞): This parameter examines the 

number of customers waiting in the queue to receive service and it excludes the customer(s) being served. 

It is called the queue length, and it is described as  

𝑳𝒒 =
 𝝆𝑪+𝟏 𝑷𝒐

[ 𝑪 −𝟏  ] !   [ 𝑪 −𝝆 ]𝟐                           (5.2.2.2) 

iii. The average number of customers in the system(𝐿𝑠); this parameter examines the total number of 

customers in the system, this including customers waiting in the queue and those being served. It is called 

system length and is given as follows. 

𝑳𝒔 = 𝑳𝒒 +  
𝝀

𝝁
=  𝝀𝑾𝒔                           (5.2.2.3) 

iv. The average time for which a customer has to wait in the queue to get service (𝑊𝑞); This parameter 

assesses the basic time a customer can wait in the queue before proceeding to any available server to get 

served. It is called waiting time in the queue, and it is given as 

𝑾𝒒 =
𝑳𝒒

𝝀
     (5.2.2.4) 
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v. Waiting time in the system (𝑾𝒔): this assesses the total time in the system, which defines the average 

total time spent by a customer in the system from the moment he arrives till he leaves the system. It is 

taken to be the waiting time plus the service time.  

𝑾𝒔 = 𝑾𝒒 +
𝟏

𝝁
 =  

𝑳𝒔

𝝀
      (5.2.2.5) 

vi. Utilization factor(𝑹𝒐): this examines how busy the service system is. It is also the proportion of time a 

server spends with the customers. It is also called busy time or servers’ usage or traffic intensity of 

servers. It is given as 

 𝑅𝑜 =
𝜆

𝐶𝜇
         (5.2.2.6) 

𝑤ℎ𝑒𝑟𝑒  ′𝑐′ 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑟𝑣𝑒𝑟𝑠 

vii. Traffic Intensity of the system: this examines the volume measurement of the system and how much the 

system is busy or congested. It is given as 

𝒑 =  
𝝀

µ
       (5.2.2.7) 

viii. Arrival Rate(𝝀): This parameter evaluates the rate at which customers arrived at the service point per 

specified time. The arrival is follows a Poison distribution interval per time. It is given as follows: 

𝝀 =
𝑻𝒐𝒕𝒂𝒍𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝑪𝒖𝒔𝒕𝒐𝒎𝒆𝒓𝒔𝒕𝒉𝒂𝒕𝑨𝒓𝒓𝒊𝒗𝒆𝒅

𝑻𝒐𝒕𝒂𝒍𝑻𝒊𝒎𝒆𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 (𝑰𝒏𝒕𝒆𝒓−𝒂𝒓𝒓𝒊𝒗𝒂𝒍𝒕𝒊𝒎𝒆)
 (5.2.2.8) 

ix. Service Rate (𝜇); this evaluates the rate at which customers are served by specified time. The service rate 

is by exponential service distribution per time. The system is given as 

µ =
𝑻𝒐𝒕𝒂𝒍𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝑪𝒖𝒔𝒕𝒐𝒎𝒆𝒓𝒔 𝒔𝒆𝒓𝒗𝒆𝒅

𝑻𝒐𝒕𝒂𝒍𝑺𝒆𝒓𝒗𝒊𝒄𝒆 𝑻𝒊𝒎𝒆
  (5.2.2.9) 

Assumptions of the Model (M/M/C: FCFS/∞) 

To achieve our aim of this study, we made some certain assumptions required for this particular queuing model 

to guide us throughout the study. Some of the assumptions we made in this system include: 

i. Arrival rate (λ) of customers and service time (μ) of customers follow a probability distribution of 

Poisson distribution and exponential service time distribution, respectively.   

ii. There is no balking, no reneging, and no jockeying; this implies that arriving customers join the queue 

and stay in the queue till he/she receives service.  

iii. The service discipline we have assumed is a First Come First Serve (FCFS) basis regardless of the 

rank or status.  

iv. Minimal priority is given to some specified categories, such as nursing mothers and senior citizen, 

but it does not directly affect the service discipline. 

v. The queuing system hold a single infinite line so that the queue will hold an unlimited number of 

customers.  

vi. All arriving customers join the line at the bottom to form the queue.  

vii. We assumed that the system is stable for
𝜆

𝑠𝜇
< 1. This hold for the infinite multiple queuing model.  

viii. We assumed the system has a specified number of three servers.  
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Data Presentation  

In this segment, we present the primary data collected for this research study. The data was collected through a 

careful observation method on arriving customers and service time of customers at interval of one hour, covering 

a period of 8am to 4pm for five complete working days. 

Table 7.0.1 Primary data collected on Monday 16th May, 2025 from Banking Hall of Zenith Bank Plc Bwari, 

FCT, Abuja Nigeria.                                                                                                                                     

 

Source; Field Survey Data on Monday 16th May, 2025 

Table 7.0.2 Primary data collected on Tuesday 17th May, 2025 from Banking Hall of Zenith Bank Plc Bwari, 

FCT, Abuja Nigeria.                                                                                                                                    

 

Source; Field Survey Data on Tuesday 1717h May, 2025 

Table 7.0.3 Primary data collected on Wednesday 18th May, 2025   from Banking Hall of Zenith Bank Plc Bwari, 

FCT, Abuja Nigeria.                                                                                                                                     

 

Source; Field Survey Data on Wednesday 18th May, 2025 

Arriva 

Time 

(Hours)

Customer 

Arrived

Customer 

served

Service  

Time 

(Minutes) 

Teller I

Service  

Time 

(Minutes) 

Teller II

8:00am- 

9:00am
37 35 48 54

9:00am- 

10:00am
35 33 49 52

10:00am- 

11:00am
29 28 47 35

11:00am- 

12:00pm
28 26 50 40

12:00noon- 

1:00pm
25 24 41 37

1:00pm- 

2:00pm
17 17 34 23

2:00pm- 

3:00pm
24 23 35 20

3:00pm- 

4:00pm
15 16 28 32

TOTAL 210 202 332 293

Arriva 

Time 

(Hours)

Customer 

Arrived

Customer 

served

Service  

Time 

(Minutes) 

Teller I

Service  

Time 

(Minutes) 

Teller II

8:00am- 

9:00am
29 29 53 48

9:00am- 

10:00am
33 30 50 55

10:00am- 

11:00am
25 23 41 39

11:00am- 

12:00pm
19 18 33 34

12:00noon- 

1:00pm
45 39 57 53

1:00pm- 

2:00pm
15 14 24 20

2:00pm- 

3:00pm
17 17 30 28

3:00pm- 

4:00pm
13 11 20 17

TOTAL 196 181 308 294

Arriva 

Time 

(Hours)

Customer 

Arrived

Customer 

served

Service  

Time 

(Minutes) 

Teller I

Service  

Time 

(Minutes) 

Teller II

8:00am- 

9:00am
45 43 57 51

9:00am- 

10:00am
35 32 43 45

10:00am- 

11:00am
33 31 38 42

11:00am- 

12:00pm
28 25 43 31

12:00noon- 

1:00pm
10 10 23 13

1:00pm- 

2:00pm
27 24 35 38

2:00pm- 

3:00pm
12 12 17 23

3:00pm- 

4:00pm
15 15 23 25

TOTAL 205 192 279 268
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Table 7.0.4 Primary data collected on Thursday 19th May, 2025 from Banking Hall of Zenith Bank Plc Bwari, 

FCT, Abuja Nigeria.                                                                                                                                     

 

Source; Field Survey Data on Thursday 19th May, 2025 

Table 7.0.4 Primary data collected on Friday 20th May, 2025 from Banking Hall of Zenith Bank Plc Bwari, FCT, 

Abuja Nigeria.      

 

Source; Field Survey Data on Friday 20th May, 2025 

DATA ANALYSIS AND RESULTS 

In this segment we present the results of our discoveries for the whole five (5) complete working days. This 

result of our findings is based on comprehensive computation of the mathematical operating characteristics 

parameters of the queuing system we are working on in order to evaluate the performance of the system. The 

computation of the results of our finding is computed with the help of "𝑅" a statistical software package; this 

result is presented in the table below 

Table 7.1; Summary of the Data and the Computed Mean Arrival Rate of Customers and Mean Service Rate of 

Customers for the Complete five (5) working days. 

Arriva 

Time 

(Hours)

Customer 

Arrived

Customer 

served

Service  

Time 

(Minutes) 

Teller I

Service  

Time 

(Minutes) 

Teller II

8:00am- 

9:00am
39 39 53 55

9:00am- 

10:00am
26 24 40 33

10:00am- 

11:00am
18 18 28 25

11:00am- 

12:00pm
29 29 35 41

12:00noon- 

1:00pm
25 23 33 35

1:00pm- 

2:00pm
43 42 58 67

2:00pm- 

3:00pm
12 12 20 28

3:00pm- 

4:00pm
15 14 27 24

TOTAL 207 201 294 308

Arriva 

Time 

(Hours)

Customer 

Arrived

Customer 

served

Service  

Time 

(Minutes) 

Teller I

Service  

Time 

(Minutes) 

Teller II

8:00am- 

9:00am
30 29 43 45

9:00am- 

10:00am
28 28 36 47

10:00am- 

11:00am
40 37 50 44

11:00am- 

12:00pm
16 16 28 32

12:00noon- 

1:00pm
31 30 42 44

1:00pm- 

2:00pm
25 24 35 32

2:00pm- 

3:00pm
13 13 26 30

3:00pm- 

4:00pm
20 17 25 22

TOTAL 203 194 285 296
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Table 7.1; Present the summary of the Data and the Computed Mean Arrival Rate of Customers and Mean 

Service Rate of Customers for the Complete five (5) working days. 

 

Source; Computation by the Authors from the data collected 

Table 7.2; Present the Result of the Analysis of the Operating Characteristics Parameters of Model for five (5) 

Working Days. 

 

Source; Computation by the Authors using R software 

We have seen the performance of the system from the result of the analysis in Table 7.2 for the complete separate 

five working days. To enable us to make a concrete decision on the system we are working on, we will present 

the results of our findings of Table 7.2 in a logical way using the cumulative average (mean). This is shown 

below as presented in Table 7.3. 

Table 7.3; The Cumulative Average Result of the Operating Characteristics Parameters of the system for five 

(5) Working Days. 

CHARACTERISTICS PARAMETERS    RESULTS 

Mean 𝑝 1.2976 

Mean (λ) per Hour 25.526 

Mean (µ)  per Hour 19.71 

Mean Servers (C) 3 

Mean RO 0.433 

Mean Po 0.265 

Mean Lq 0.131 

Mean Wq 0.005 

DAYS
MO NDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

Customer Arrived

Customers Served

Total Arrval Time

(hours)

Total Service Time

(Minutes)

Mean Arrval rate 

 per hour

Mean Arrval rate 

 per hour
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Mean Ls 1.428 

Mean Ws 0.056 

Source; Computation by the Authors Using Cumulative Average  

We have used the multiple-channel queuing model to fit in the data collected to evaluate the behavior of the 

system we are working on, the performance parameters of the system for five (5) working days give us the 

cumulative average results presented in Table 7.3 above. This cumulative average result is to enable us to make 

informed decision on the performance of the system using three servers for banking operations. To help us to 

make a decision on the system, we will examine and compare the behavior of the system using the current two-

servers operations adopted by the bank versus the three-servers system we are working on, this is presented 

below in Table 7.4. 

Table 7.4; Differences in behavior of the two servers versus three Servers 

 

Source; Computation by the Authors Using R statistical software 

Table 7.4 shows the differences in behavior characteristics of the system using two servers versus three servers. 

These operating characteristic performance of the system indicate a significant decrease in all the parameters 

using three servers against the two servers. It therefore means that the system is stable using three servers and 

the servers have been optimally utilized. It shows that customers will not experience delay, and there will be low 

congestion in the banking hall using three servers against two servers. For more illustration and a clear 

understanding of Table 7.4, we will further visualize the operating characteristics parameter on a graph chart for 

more understanding of the system.  

 

Source; Computation by the Authors using Excel  

We notice in Fig. 7.4.1 that the system is busier for 64.8% using two servers as compared to 43.3% using three. 

This means the system is busy for every 39 minutes using two servers compared to 26 minutes using three 

servers. We also observed that the system is freer for 26.5% (16 minutes) using three servers compared to 21.4% 

(13 minutes) using two servers. 

      

Parameters

Servers
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Source; Computation by the Authors 

 

Source; Computation by the Authors using Excel  

Another way we are going to check the performance of the system is to examine some certain probability 

behavior of the system for three (3) servers versus two (2) servers. These are demonstrated below: 

The probability of no queue (P [no queue])  

The probability of no queue means that there will be no queue if the system is free. This occurs when there is no 

body in the system or there are fewer customers in the system than all the servers are busy. This probability is 

shown in Table 7.5 below. 

Table 7.5 Probability of no Queue in the System for two Servers and three servers 

 

Source; Computation by the Authors 

      

Parameters

Servers
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Source; Computation by the Authors Using Excel 

We have observed in this Fig. 7.5.1 that probability percentage of no queue in the system for two servers is 49%, 

which means the chance of no queue in the system is moderately low, and customers will experience a wait 

(delay) in the system. The probability of no queue for three servers indicate 83%. This indicates a very significant 

high chance of no queue in the system. This means that it is very rare to see a queue in the system using three 

servers, and customer will not experience a wait (delay) in the system, as the person who comes will join the 

queue as the first person and proceed to the available server. 

The Probability of having at least three or more customers in the system 𝐏[ 𝐧 ≥ 𝟑] 

The probability of having at least three or more customers in the system using two servers and three servers is 

given as presented below: 

Table 7.6; The Probability of having three or more customers in the system 

 

Source; Computation by the Authors 

We have seen in Table 7.6 that the chance of  having at least three or more customers in the system using three 

servers is 17%, which is very low compared to the 33% chance of using two servers. This means that it is very 

rare to see three or more customers in thw system using three servers, while there is a moderately significant 

chance to see three or more customers in the system using two servers. 

 

Source; Computation by the Authors Using Excel 

      

Parameters

Servers

    

    

Pr[ n ≥ 3 ]

0.2231
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The probability that a customer who arrive can get serve immediately without waiting in the queue 

(𝑷[[𝐬𝐞𝐫𝐯𝐞 𝐢𝐦𝐦𝐞𝐝𝐢𝐚𝐭𝐞𝐥𝐲]) 

A customer who arrived can get served immediately without joining the queue if the system is free, there is no 

queue, or at least one of the available servers is free.  

The probability of immediate service on arrival is the same as the probability of no queue in the system. We 

have presented in Table 7.5, which indicates there is a high significant chance of 83% of the time that a customer 

who arrives can get served immediately without delay (waits) using three servers. 49% of the time using two 

servers is moderately low and customers may experience delays (waits) on arrival before he or she will be served. 

The probability that they will be exactly three persons in the system (𝐏 [𝐧 =  𝟑])  

The probability of having exactly 𝐧 customers in the system for multiple queuing system is given as 

 P [n= 3] = 
[ʎ

µ⁄  ]
𝐧

𝐂 !   𝐂𝐧 −𝐜    ×  𝐏𝟎 

Table 7.7; showing the Probability of exactly three customers in the system 

 

Source; Computation by the Authors 

Table 7.7 shows the chance of having exactly three customers in the system for two and three servers in the 

system; it shows 12% and 10% for two servers, and three servers respectively. This indicates that there is 12% 

of the time that three customers will be in the system using two servers, of whom two customers are being served 

and one is waiting in the queue. This is high compared to three servers, which indicates 10% of the time lower 

than two servers, which implies that seeing three customers in the system is rare compare to two servers.  

 

Source; Computation by the Authors using Excel 

      

Parameters

Servers
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DISCUSSION OF FINDINGS 

We have used a single phase, multi-channel queuing system with three (3) servers to fit in the primary data 

collected from Zenith Bank Plc Bwari Branch Abuja. From the results of our discoveries, Table 7.1 shows the 

summary of the data collected for the complete five working days. Table 7.2 shows the results of our findings 

for the complete five separate working days from Monday to Friday.  

Table 7.3 summarized the results of Table 7.2 in a cumulative average result to make a concrete decision on the 

performance of the system. From the results of the analysis presented in Table 7.3, it was revealed that a 

customer waits in a queue for an average of 0.005 hour (18 seconds) before being served and spends a total of 

0.056 hour (3.36 minutes) in the system to perform any transaction. It therefore means that a customer spends 

an average total time of 3.36 minutes in the system to receive service, out of which the customer waits in queue 

for an average time of 18 seconds before proceeding to the next available server to receive service. We have also 

found out from the result of the analysis in Table 7.3 that the average total number of customers in the system 

is 1.4281 customers. This indicates a significant low queue length, and it means that a customer who comes in 

will join the queue as the first person and wait for 18 seconds before proceeding to the next available server to 

receive service. Table 7.3 also shows the busy time of each server stood at 0.433 hours (26 minutes) while each 

server is free or idle for 0.567 hours (34 minutes), this means that the servers are optimally working for 26 

minutes (43%), while the servers are free for 34 minutes (57%), which is considerably okay compared to the two 

tellers (servers) service operation of the bank. 

We also observe the difference in behavior performance of the system using two tellers (servers) versus three 

servers presented in Table 7.4. We observed a significant decrease of all the characteristic parameters of the 

model using three servers; this implies a significant low congestion if the bank adopts three servers (tellers) for 

their normal counter teller (servers) transaction. This will reduce the waiting time and queue length of the 

customers.  

CONCLUSION 

This study analyzed Multiple-channel queuing model with three (3) service servers to improve the queuing 

system of customers with a specific focus to minimizing the waiting time of customers at Zenith Bank Plc Bwari 

Branch Abuja. From the results we have obtained as presented by the Researchers, it shows that an increase in 

the number of service channels will drastically reduce customers waiting time and queue length and enhance 

maximum customer satisfaction. We conclude to the management of Zenith Bank Plc Bwari Branch, Abuja that 

three servers are optimally okay and recommend an increase in the number of servers from the present two tellers 

(servers) to three tellers (servers) as presented in the research study. 
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