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ABSTRACT 

Increasing customer satisfaction, or satisfying customers’ needs and aspirations are the primary concern of the service 
industry. The proposed work defines the customer satisfaction via a utility function depending on the variables of service 
quality, perceived value of the service, and word-of-mouth. As an innovative approach, simulation techniques are used to 
obtain data of these variables instead of survey techniques.   
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INTRODUCTION 

Service choice is a strategical decision since a customer chooses the service provider among a bunch of competitiors in a 
given service industry. While choosing between these competitors, he considers his self satisfaction. Thus, increasing 
customer satisfaction levels, or satisfying customers’ needs and aspirations are the primary concern of the service 
industry. 

McDougall and Levesque [14] used the customer satisfaction as the overall assessment of the service provider while 
future intentions are most likely to return the service provider. The customer satisfaction is defined and measured using 
different scales by in literature. Cronin and Taylor [8] used a one-item scale asking for the overall feeling of the customer. 
Bitner and Hubbert [4] used four-items to evaluate the overall satisfaction of the customer of the service he received. Price 
et. al. [18] used six-item scale to measure service satisfaction, as well as modelling the relationships among performance 
of the service provider, service satisfaction and effective response rate. On the other hand, different variables affecting the 
customer satisfaction are explored in service literature. Most widely used explanatory variable is the service quality. 
Studies including Bitner [3], Fornell [9] and Cronin et. al. [7] showed that the service quality positively affect the 
consumer’s behaviours or decisions. Hurley and Estelami [12] discussed the service quality and customer satisfaction as 
distinct variables, having a causal relationship; they showed that service quality affects customer satisfaction and this 
influences the future decisions of the customer regarding the service system.  

Perceived value is the other used factor in explaining the customer satisfaction. Huber et. al. [11] defined  the perceived 
value as a complicated concept depends on various biases and emphases. According to Bettman et. al. [2] it was the 
value perceived by the customers when they receive a service. Anderson and Srinivasan [1],  Pura [19], Chen and 
Dubinsky [6] were used the perceived value as an indicator of buying decisions of customers.  

Additionally, Kim et. al. [15] discussed that the customer satisfaction ensures positive word-of-mouth. Thus, positive word-
of- mouth is the other factor which is correlated with the customer satisfaction. To sum up,  using an empirical study Hu et. 
al. [10] modeled the relationship between service quality, perceived value, customer satisfaction and image, where image 
of the service is influenced by the others. In their survey they measured other variables such as reliability, responsiveness, 
assurance, empathy, behavioural intention, word-of-mouth, purchase intention and price sensitivity. Based on the 
proposed model, they concluded that providing high quality service and generating high customer value result in achieving 
high customer satisfaction. Bolton and Drew [5], Parasuraman et. al [16, 17] were some of the other papers which have 
indicated that service quality, customer perceived value, and customer satisfaction are the main factors increasing the 
competitive advantage within different service providers. 

The proposed paper defines the utility function of a customer as a satisfaction level of  the received service. The strategic 
decision of the customer is assumed dependent on his utility function where service quality, perceived value of the service 
and word-of-mouth are the main variables of this function. In order to obtain data for these variables a different 
methodology is used instead of the survey method. Data is generated using simulation in this paper. While in engineering 
and sciences, simulation is frequently used to imitate the real life operations and systems, its usage is rare in social 
sciences. Riley et. al. [20] showed how integrated business simulations can be used to enhance accounting education. 
Markovic and Plecic [13] listed the benefits of using visual software simulations in business education. However, using 
simulation for generating data is an innovative approach in social sciences. 

In order to simulate data of the variables, the main characteristics of the variables, such as the distribution with 
parameters, are required to be known. The distribution parameters of the simulation, are taken from Hu et. al. [10].  Based 
on these expected value, and standard deviation statistics, data for the variables of service quality, perceived service 
value, and worth-of mouth are simulated. The relationship between these variables is analyzed and modeled, and finally 
the effect of changing distribution parameters in this relationship, and the utility function is discussed in this paper. 

The organization of this paper is follows. In Section 2, real data statistics taken from the survey study is given and the 
simulation method is explained. In Section 3, different numerical expereriments and their results are given. In Section 4, 
these numerical studies are discussed in detail. In Section 5, the conclusions and future research directions are given. 

METHODOLOGY 

To model the relationships and impacts of service quality, perceived value, customer satisfaction, and image,  Hu. et. al. 
[10] collected a sample from an hotel industry and questionaired this sample. In the questionnaire they used the 7-point 
likert scale (1=not all likely, 7=extremely likely). Descriptive statistics including mean and standard deviation of each 
variable in the proposed model is presented in their paper (see Table 1).  

Table 1: Descriptive statistics of variables 

Variable Mean (μ) Standard deviation (σ) μ/σ 

Customer satisfaction 6.11 0.84 7.27 

Service quality 6.18 0.65 9.51 

Perceived service value 5.94 0.98 6.06 

Word-of-mouth 6.04 1.04 5,81 
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Instead of a discrete scale, a continous scale is assumed to be use as a measure of customers’ perceptions of the 
considered variables in this paper.  In order to generate data of the variables which are listed in Table 1, the Normal 
Distribution assumption is used. Thus, the perceptions of the customers are assumed as continous and coming from the 
Normal Distribution with the given mean and standard deviation statistics in the fixed probability ranges. Probability range 
defines the minimum and maximum values of the probabilistic or the random function.  

In Section 3, different numerical studies are given to show how the change in these statistics affect the relation between 
the variables and the regression model. First, assuming a fixed probability ranges for the variables, data is simulated using 
Table 1 values, correlation between variables and the model equation are listed. Then, for the same probability ranges, a 
small change is made on expected value or standard deviation of one variable. Data is simulated considering this change, 
correlations between variables and model equation are listed. Finally to show the effect of the probability range in the 
model,  data is simulated using a different probability range and re-modeled. 

RESULTS 

Experiment 1 

 The model variables are assumed to follow a Normal Distribution with specified mean and standard deviation values 
given in Table 1. For the assumed fixed probability ranges of the variables see Table 2. 

                                   Table 2: Assumed Probability Ranges of the Variables 

Variable Probability Range 

Customer satisfaction (0,1) 

Service quality [0.60,0.70] 

Perceived service value [0.45-0.55] 

Customer satisfaction level is specifically assumed in whole probability range, since it can depend on other factors than 
listed and can be any. 

The notations used for the variables can be listed as: 

Y: customer satisfaction 

X1: service quality 

X2: perceived service value 

X3: word of mouth 

By using Table 1 and Table 2 values, 1000 data is simulated for each of the variable. 

The correlation between customer satisfaction and service quality, perceived service value, word-of-mouth and the 
regression model coefficients are summarized in Table 3. 

Table 3: Summary Results of Experiment 1 

Correlation values Model Summary 

Y-X1: 0.963 

Y-X2: 0.962 

Y-X3: 0.963 

Model coefficient (X1): 28544 

Model coefficient (X2): 11912 

Model coefficient (X3): -29472 

Model constant: -68520 

R-sq (adjusted): 97.5% 

                        Experiment 2 

All the values of Table 1 and Table 2 are kept the same, except the descriptive statistics of the variable service quality (X1) 
. Mean and standard deviation values of X1 are respectively assumed as 18,54 and 1,95 

 (keeping the μ/σ ratio as 9.51). 

Table 4: Summary Results of Experiment 2 

Correlation values Model Summary 

Y-X1: 0.963 

Y-X2: 0.962 

Y-X3: 0.963 

Model coefficient (X1): 9518 

Model coefficient (X2): 11912 

Model coefficient (X3): -29472 
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Model constant: -68520 

R-sq (adjusted): 97.5% 

                         

Experiment 3 

All the values of Table 1  and Table 2 are kept the same, except the descriptive statistics of the variable word-of-mouth 
(X3) . Mean and standard deviation values of X2 are respectively assumed as 2.01 and 0.34 (keeping the μ/σ ratio as 

5.81).  

Table 5: Summary Results of Experiment 3 

Correlation values Model Summary 

Y-X1: 0.963 

Y-X2: 0.962 

Y-X3: 0.963 

Model coefficient (X1): 28544 

Model coefficient (X2): 11912 

Model coefficient (X3): -87575 

Model constant: -70507 

R-sq (adjusted): 97.5% 

 

Experiment 4 

All the values of Table 1 and Table 2 are kept the same, except the descriptive statistics of the response variable, 
customer satisfaction (Y) . Mean and standard deviation values of Y are respectively assumed as 30.55 and 4.2 (keeping 
the μ/σ ratio as 5.81).  

Table 6: Summary Results of Experiment 4 

Correlation values Model Summary 

Y-X1: 0.963 

Y-X2: 0.962 

Y-X3: 0.963 

Model coefficient (X1): 142718 

Model coefficient (X2): 59560 

Model coefficient (X3): -147362 

Model constant: -342601 

R-sq (adjusted): 97.5% 

Experiment 5 

All the values of Table 1 and Table 2 are kept the same, except the probability range of the variable perceived service 
value (X2) . Probability range of X2 is assumed as [0.95,1).  

Table 7: Summary Results of Experiment 5 

Correlation values Model Summary 

Y-X1: 0.963 

Y-X2: 0.943 

Y-X3: 0.963 

Model coefficient (X1): -547 

Model coefficient (X2): 1,46 

Model coefficient (X3): 361 

Model constant: 1235 

R-sq (adjusted): 98.6% 

                         

Experiment 6 

All the values of Table 1 and Table 2 are kept the same, except the probability range of the variable perceived service 
value (X2) . Probability range of X2 is assumed as [0.25,0.75]. 
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Table 8: Summary Results of Experiment 6 

Correlation values Model Summary 

Y-X1: 0.963 

Y-X2: 0.966 

Y-X3: 0.963 

Model coefficient (X1): 532 

Model coefficient (X2): 26,2 

Model coefficient (X3): -461 

Model constant: -666 

R-sq (adjusted): 97.6% 

DISCUSSION 

Comparison of the results of Experiment 2, Experiment 3 and Experiment 4, with the base Experiment, Experiment 1, 
yields the conclusion of, changing the mean and standard deviation statistics (keeping the ratio between them the same) 
of the variables does not make any differentiation between the correlation values of the variables. However, the 
comparison between Experiment 5, Experiment 6 and Experiment 1 shows that changing the probability range of a 
variable affects both of the correlation values and the regression model. 

The difference between Experiment 1 and Experiment 2 is the increase in mean and standard deviation statistics of a 
predictor variable. This differentiation causes a decrease in the model coefficient of the related predictor. Contrarily, 
Experiment 3 differs from Experiment 1 since mean and standard deviation statistics of a predictor variable is decreased. 
Due to this change, the model coefficient of the considered predictor is increased.  

In Experiment 4, descriptive statistics of the response variable are increased compared to statistics of Experiment 1 . Due 
to this change, model coefficeinets of all the predictor variables are increased. 

When the probability range of a predictor is shrinked, the relation between this variable and the response variable is 
decreased (compare Experiment 1 and Experiment 5). On the other hand enlarging  the probability range of a variable, is 
caused an increase in correlation value between this predictor variable and the response variables (compare Experiment 1 
and Experiment 6). 

CONCLUSIONS 

Collecting sufficent data representing almost the whole population is an expensive, and time consuming task in social 
sciences. In generating data, this paper uses an innovative approach which facilitates researching on these area. The 
main conclusion of the proposed work is: By using the main characteristics, distribution family with its own descriptive 
parameters, more and more data can be easily generated. Additionally, since perceptions, ideas or decisions of the 
customers can take any values, a continous-scale measures be prefferred in surveys instead of the discrete scale 
measures, so that fitting a distribution gets easier.   
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