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ABSTRACT 
 
On the basis of predecessors' researches, this paper introduces service cost as a factor that
influences bank service capability, and considers customers and service quality as well, to
build a bank service capability decision-making model based on stochastic service system.
We subdivide customers into different types according to their different concerns about
service quality, use Activity Based Costing to analyze the factors of service cost, transfer
waiting time which is the most important factor of service quality that priority customers
consider to cost by adopting Delay Cost Theory. At last, the paper use Matlab to verify
this model through adjusting the value of service rate and the number of servers to
optimize service capability in a multi-server setting, help banks find the most reasonable
way of optimizing service capability. This paper finds that bank managers need to
consider customers, service quality and service cost together when optimize service
capability, and that a bank can reduce waiting time by choosing staffs with high service
rate and by increasing the number of servers. 
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INTRODUCTION 
 
 In order to optimize service capability, different types of service enterprises will take different methods. They 
usually adjust factors that mostly influence service capability. Resent research shows that service capability is influenced by 
many factors, including customers, service quality, service cost[1-3] and diversity of service products[4], etc. Considering the 
practical operating situation of bank, we find that the most important factors are customers, service quality and service cost. 
Therefore, the best way to achieve optimal service capability with minimal input is to choose and adjust these factors based 
on the enterprises’ traits. 
In the field of bank service capability about decision-making, many scholars pay more importance on one or two factors[5] in 
customers and service quality, while they ignore the influence of service cost. Few scholars subdivide customers to study 
bank service capability[1] because it is generally considered that customers are homogeneous. As a result, these researches can 
contribute to helping bank branches attract more customers, but cannot benefit the banks’ long-term developments. 
 Therefore, on the basis of predecessors' researches, this paper considers service cost as a factor of bank service 
capability, combined with customers and service quality to establish a bank service capability decision-making model based 
on Stochastic Service System[6]; In addition, this paper subdivides customers into different types according to their different 
concerns about service quality. Besides, based on the fact that the bank’s service cost is different from other service 
enterprises’, service delay in the bank will produce economic effect. Therefore, we use Activity Based Costing to analyze the 
factors of service cost and Delay Cost Theory[7] to transfer waiting time to cost.  
 The organization of this paper is as follows: Section I introduces the background, motivation and method to build 
bank service capability decision-making model; Section II uses Stochastic Service System Theory, Activity Based Costing 
and Delay Cost Theory to establish a model; Section Ⅲ validates the feasibility of the model, and gives decision-making 
advices; Section IV concludes the whole paper. 
 

MATERIALS AND METHODOLOGY 
 
 According to the analysis in Section I, the three factors that mostly influence service capability are customers, 
service quality and service cost, all of which are selected to build bank service capability decision-making model. 
 
The analysis and definition of the influence factors of bank service capability 
 
The definition of customer classification 
 In terms of bank branches, when service quality is considered as a factor to adjust service capability, it should be 
analyzed with customers as a whole. Based on the fact that priority customers bring the greatest economic effect, the service 
quality of priority customers is the key to adjust service capability. Thus the following paper uses priority customers as a 
representative of customers. 
 
The definition of service quality  
 In the eyes of priority customers, waiting time is the most important factor regard to service quality. Bank branches 
can attract more priority customers by adjusting waiting time to optimize service capability[8]. Thus the following paper uses 
waiting time as a representative of service quality. 
 
The definition of service cost 
 Base on Activity Based Costing, the object of this paper is bank branches, so the service cost only includes cost that 
comes when branches provide service to customers, namely operating cost. However, the cost of equipment facility and 
staffing, which determines branches’ efficiency and cost level, accounts for more than 80% of operating costs. Thus the 
following paper uses the cost of equipment facility and staffing as a representative of service cost. 
 
Bank service capability decision-making model 
 Currently, few banks use a single server, which is easy to manage. Thus this situation will be excluded in the process 
of building model. Oppositely, this paper will pay more attention to a multi –server setting.  
 
The optimization of waiting time 
 According to the analysis in section IIA, many banks don't take cost into account when they try to attract customers. 
So in the process of analyzing waiting time, we assume that bank branches can take any measure to optimize this factor 
regardless of cost. Therefore, we uses M/M/s model of Stochastic Service System Theory, in which the situation of 
customers’ leaving doesn't exist, to find the factors which influence the waiting time of customer, then optimize the waiting 
time. 
 
The assumptions of the model 

• All of priority customers are homogeneous. 
• The source of customers is infinite and the arrival process of customers obeys Poisson flow, where parameter λ  is 
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 Where ( )1,C s ρ  is the probability that customers, who come into the system, must wait in line. Therefore, the factors 
which influence waiting time are λ , μ  and s . Because customers’ arrival rate is not controlled by bank, bank branches can 
reduce the waiting time by increasing the number of servers or improving the service rate of staffs, to increase the satisfaction 
of customers. 
 
Service capability decision-making model 
 It is significant for bank branches to consider their own service cost when improve service quality to satisfy priority 
customers. So the following paper will consider these two factors to establish service capability decision-making model of 
bank branches. 
 
The influence factors of service cost 
 According to the analysis in Section IIA, bank service cost can be represented by the cost of equipment facility and 
staffing based on Activity Based Costing. Here we assume that the cost of equipment facility of setting a server is S , that the 
service rate of staff is μ  and that the wage level of single staff is h . For the staffing costs, according to the research of Beigi 
and Shirmohammadi[9], h  can be defined by:  
 
h r μ= ⋅  (9) 
 
 Where r  is the conversion coefficient between service rate and wages, 0r > . 1C , the service cost of a single server, 
can be defined by: 
 

1C S h S rμ= + = +  (10) 
  
 From formulation (3), we find that if the bank increases the number of servers or employs staffs with high service 
rate, the service cost will increase, which is not conducive to optimize service capability. 
 
Transfer the waiting time to cost 
 According to the classical theory about delay that Naor put forward in 1969, the utility of customers u  can be 
expressed as follows:  
 

( , ) ( )u v t v C t= −  (11) 
 
 Where v  is the utility value that customers gain without delay. ( )C t  is the loss of total value due to the delay and t  
is waiting time. However, formulation (11) doesn't combine the impact of delay to utility with enterprises and not give the 
concrete form of ( )C t . Therefore, Afèche and Mendelson[10] improved the existing Delay Cost Theory in 2004. 
 

( , , ) ( )u v t P v C t P= − −  (12) 
 
 Where P  is the price that customers are willing to pay for the service. v P−  is the utility value that customers gain. 

( )C t  is an increasing function of t ,and (0) 0C = . Personal business in the bank always charges a relatively low price, thus it 
is acceptable for priority customers, and the effect of P  can be neglected. The only way for bank branches to increase 
customers’ utility is to reduce ( )C t . Therefore, ( )C t  is a key factor that bank branches should consider when they optimize 
waiting time. 
 When customers belong to risk type or risk aversion type, the function of ( )C t  is exponential; while when customers 
belong to risk neutral type, the function of ( )C t  is linear. We assume that all the customers belong to risk neutral type in this 
paper because few priority customers are divided based on their risk appetites. That is to say, the function of ( )C t  is linear 
and ( )C t  can be given by:  
 

( )C t c t= ⋅ , 0c >  (13) 
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 According to the Little Formulation, qW
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 It conveys that the influence factors of the average waiting time are s , μ , λ  and m . For bank managers, only s  
and μ  can be controlled. Therefore, qW

 
should be turned to the function of ( , )qW s μ . 

 

2 ( , )qC c W s μ= ⋅
 

(21) 
 
 Service cost emerges only when the server is busy, so the cost can be given by: 
 

1  ( )bC L S r μ= ⋅ + ⋅  (22) 
 
 When combine formulation (21) with formulation (22), we find service capability decision-making model in a multi-
server setting can be given by: 
 

1 2 ( ) ( , )b qC C C L S r c W sμ μ= + = ⋅ + ⋅ + ⋅
 

(23) 
 
 Thus the influence factors of service capability for bank branches are μ , s , λ , m , c , S  and r , among which μ  
and s  can be controlled by banks.  
 

VALIDATION AND CONCLUSIONS 
 
 We use MATLAB to simulate the model and give decision-making advices to help managers optimize service 
capability of banks. Data in the following analysis come from questionnaire of branches of bank Q, thus the following values 
and ranges are derived from statistical analysis of the survey. 
 
 According to field investigation and interview, 100, 1.2S r= =  will be substituted into the formulation (23). 
 

(100 1.2 ) ( , )b qC L c W sμ μ= ⋅ + ⋅ + ⋅
 

(24) 
 
 In a multi-server setting, banks can adjust the value of s  and λ  to optimize service capability. Three situations are 
discussed below. 
 
Service rate is constant, only the number of servers is adjusted 
 In this condition, we can use marginal analysis because service rate is constant and the number of servers must be a 
discrete integer. The basic idea is to ensure the optimal number s∗  of servers, and then to make optimal service capability 

( )C s∗  meet: 

 
( ) ( ) ( ) ( )* * * *1 , 1C s C s m andC s C s< − < +

 

(25) 

 
 It is difficult to calculate such a large amount of numbers in MATLAB directly, so we set service capability 

( , )C s μ  as a function of s , and marked as ( , )C s μ . 
 

( ) ( , )b qC L S r c W sμ μ= ⋅ + ⋅ + ⋅
 

(26) 
 
 In order to make the system stable, we assume cλ μ< , and set 5, 6m = , =4,5,6,7λ , 6μ = . Since c  will be great 
different when the importance of customers’ business is different, we assume 1,5,10c = . We regard formulation (26) as one 
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dimensional function of s , and then find out the optimal s  to make C  minimum. The results of calculations are shown in 
TABLE 1 and 2 below. 

 
TABLE 1 : The result of calculations when 5, 1, 5,10, 4, 5, 6, 7m c λ= = =  

 
*

s  4λ =  4λ =  5λ =  6λ =  7λ =  
c=1 0.89 0.89 1.14 1.36 1.75 
c=5 2.32 2.32 2.85 3.31 3.90 

c=10 5.45 5.45 5.96 6.59 6.98 
 

TABLE 2 : The result of calculations when 6, 1, 5,10, 4, 5, 6, 7m c λ= = =  
 

*
s  4λ =  5λ =  6λ =  7λ =  
c=1 0.82 1.03 1.25 1.64 
c=5 2.15 2.59 3.09 3.68 

c=10 5.29 5.78 6.32 6.71 
 
 From the TABLE above, we find that when μ  is constant, the change of m  and λ  has little influence on the 
optimal number of servers; However, c , which comes from the waiting time, has a big influence on it. 
 
The number of servers is constant, only service rate is adjusted 
 Similarly, in this situation we find that when branches can only adjust service rate of staffs, the arrival rate of 
priority customers λ  has the biggest influence on service rate in order to optimize service capability. Therefore, managers 
should adjust the number of staffs in time according to the change of priority customers’ arrival rate. 
 
The number of servers and service rate are adjusted simultaneously 
 In this simulation process, we find that the change of c  has a great influence on the number of servers s  and the 
whole cost C . Therefore, bank managers should focus on c  in order to optimize service capability. 
 

CONCLUSIONS 
 
 Based on Stochastic Service System Theory, Activity Based Costing and Delay Cost Theory, this paper establishes a 
bank service capability decision-making model, and tests its feasibility. We find that bank managers are supposed to take 
three factors—customers, service quality, and service cost—together into consideration when adjust service capability. In a 
multi-server setting, there are three ways to adjust service capability. If managers can only adjust service rate, they should 
focus on the arrival rate of customers; On the other hand, if they can only adjust the number of servers, or they can adjust 
service rate and the number of servers simultaneously, they should focus on the cost coefficient of waiting time. 
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