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Abstract. This paper proposed a customer satisfaction model to effectively man-

age staff priorities and service at fast fashion stores. An evaluation model of cus-

tomer satisfaction was developed through multiple regression analysis of two 

measures. The first measure considered the difference between actual times and 

perceived times of customers’ behavioural processes while shopping to deter-

mine whether or not customers felt dissatisfied. The second measure identified 

factors which led to customer frustration through a multiple choice questionnaire. 

The proposed model was applied to multi-agent simulation to compare customer 

satisfaction levels. 
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1 Introduction 

The service sector plays a key role in economic activity and the creation of employment 

opportunities in developed as well as developing countries. The growth of the fashion 

retail industry, which is part of the service sector, has been increasing as new industry 

players called ‘fast fashion retailers’ enter the scene. Fast fashion is used to refer to 

retailers with strategies to adopt current and emerging trends quickly and effectively 

[1]. They sell clothes and provide related services at their stores, which is categorised 

as a business to customer (B to C) service. The importance of customer satisfaction in 

B to C service has been widely recognised, as it has been found to be a significant 

determinant of repeat sales, positive word of mouth, and consumer loyalty [2]. Many 

studies have investigated the relationship between service quality and customer satis-

faction [3][4][5][6], where it has been demonstrated [5] that these variables are inde-

pendent but closely related. 

    To increase customer satisfaction and, at the same time, be profitable, it is necessary 

to provide quality service with limited human resources. Therefore, strict task prioriti-

sations and staff assignments are often employed in fast fashion stores. The rules, which 

are often founded according to customer-first philosophies and prior experience, may 

make it difficult to adapt to fluctuating customer demands. Furthermore, the effects of 

prioritisation on customer satisfaction have not yet been revealed.  
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    Thus, a model to evaluate customer satisfaction should be applied to effectively man-

age task priorities. Customer satisfaction has been evaluated by measuring the customer 

wait experience [7]-[15], which is described as a pervasive and often unavoidable ex-

perience that appears to be a strong determinant of overall satisfaction [9][13]. A neg-

ative correlation between wait times and overall customer satisfaction has been shown 

[15][16]; when time spent waiting increases, satisfaction in general decreases [13][14]. 

Following these findings, actual wait times compared with perceived wait times have 

been introduced as indicators of customer satisfaction [8][11][12][15]. An earlier study 

[8] measured both actual and perceived customer wait times, and then compared these 

before and after a process change. The effects of a process change on customers’ per-

ceptions of wait times and customer satisfaction have also been examined. An earlier 

study [11] measured the actual and perceived wait times at a restaurant, and found that 

perceived wait times became shorter with the introduction of a digital signage system 

that provided interesting menu-related information to customers while waiting for their 

orders to arrive.  

    In the aforementioned studies, customer satisfaction has only been evaluated in select 

situations. However, assessing overall customer satisfaction is needed in order to con-

trol staff task prioritisation and improve service quality. Thus, this study proposes a 

customer satisfaction model using multiple regression analyses of two measures. The 

first measure was the difference between actual and perceived times spent at each stage 

of the customer’s behavioural process, which indicated the degree of customer dissat-

isfaction throughout the shopping experience. The second measure aimed to identify 

key factors which led to customer frustration through a multiple choice questionnaire. 

The proposed model was then incorporated into a multi-agent simulation to examine 

customer satisfaction potentials related to different managerial methods under various 

conditions. 

    The remainder of this paper will propose an evaluation model and introduce a method 

to measure customer satisfaction. The paper will then test this proposed model on cus-

tomer satisfaction levels through a multi-agent simulation analysis. Following the re-

sults, the discussion and conclusions are provided.  

2 Customer Satisfaction Model 

The proposed customer satisfaction model considers the difference between actual and 

perceived times [8][11][12][15] during the behavioural process of customers at a store 

as an evaluation method of customer satisfaction. Evaluating customer satisfaction 

throughout the entire service process rather than at specific stages is required to im-

prove overall service quality.  

2.1 Measuring perceived and actual times 

Customers’ perceived and actual time spent at specific stages during their shopping 

experience were measured. First, a customer visited a fast fashion store accompanied 

by an investigator. The customer was required to decide on a product to purchase before 



entering the shop. The investigator observed the customer’s buying behaviour and 

measured the actual time spent at each stage of the shopping process. Investigators then 

surveyed customers about the perceived amount of time spent at each stage. The stages 

were classified as follows: 

Stage A: The time it took to enter the shop and find the display cabinet where 

the predetermined product was kept 

Stage B: The time it took to reach the display cabinet and select an item 

Stage C: The time it took to use a fitting room 

Stage D: The time it took to decide on an item and reach a cash register 

Stage E: The time spent waiting in line 

Stage F: The time it took to complete the transaction 

    Next, the differences between the actual measured times and customers’ perceived 

times spent at each stage were evaluated as a dissatisfaction indicator. The indicator 

was calculated as the proportion of perceived time (T1) to actual time (T2). Dissatisfac-

tion levels were evaluated as either ‘very dissatisfied’: 
𝑇1

𝑇2
⁄ ≥ 1.5, ‘dissatisfied': 1.5 >

𝑇1
𝑇2
⁄ ≥ 1.0, or ‘slightly dissatisfied or no dissatisfaction’: 1.0 >

𝑇1
𝑇2
⁄  . Depending on 

the second measure described in the next subsection, the answer could also be judged 

as ‘no dissatisfaction’ if a customer did not select a frustration factor at a stage. 

2.2 Multiple choice questionnaire 

A multiple choice questionnaire was completed by customers to identify factors which 

led to frustration during the shopping experience. As shown in Table 1, possible dissat-

isfaction factors are listed for each stage of the shopping experience, as described in 

section 2.1. The number of choices for each question ranges from five to eight, and 

allows for customers to make multiple selections. The answers to the questionnaire 

were then quantified and converted to either the number 1, which meant selected, or 0, 

which meant not selected by dummy variables.  

2.3 Developing the customer satisfaction model 

Multiple regression analysis was used to integrate the results of the two measures dis-

cussed in sections 2.1 and 2.2. First, a regression model that linked dissatisfaction levels 

with dissatisfaction factors was obtained. The model considered each stage separately. 

The customer satisfaction model is shown in Eq. 1. 

 𝑌 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽𝑛𝑥𝑛 + 𝜀 (1) 

The explained variable 𝑌 represents the proportion of perceived time (𝑇1) to actual time 

(𝑇2): 
𝑇1

𝑇2
⁄ . The independent variables 𝑥1, 𝑥2, … , 𝑥𝑛 are known constants that represent 

the dissatisfaction factor derived from the answers to the questionnaire. The variables 

are quantified and converted to 1, which means selected, or 0, which means not selected 

by dummy variables as shown in section 2.2. In this model, the intercept coefficient 𝛽0  



Table 1. Items from the Multiple Choice Questionnaire 

 
is adopted as the value ‘1’. Therefore, the explained variable 𝑌 is ‘1’ when all inde-

pendent variables are ‘0’, which means customers do not feel any dissatisfaction, as 

represented by 
𝑇1

𝑇2
⁄ = 1.  

In addition, this paper set the parameters of 𝛽1, 𝛽2, … , 𝛽𝑛 as positive values in order 

to prevent a factor from having unnatural effect of reducing the degree of dissatisfac-

tion. When a parameter was estimated as a negative number, the corresponding dummy 

variable was removed from the model and the analysis was repeated. The estimation 

was repeated until all parameters became positive values. 

Stage Items from the multiple choice questionnaire 
 
Stage A: 
 
The time it took to enter the 

shop and find the display 

cabinet where the 

predetermined product was 

kept 

1. difficulty browsing the store due to crowds (𝑥1) 

2. could not find the predetermined item (𝑥2) 

3. there were no staff around to ask where the predetermined item was located (𝑥3) 

4. could not find the predetermined item due to confusing instructions from staff (𝑥4) 

5. the store was dusty and dirty with many unfolded clothes (𝑥5) 

6. other reasons (𝑥6) 
 
Stage B: 
 
The time it took to reach the 

display cabinet and select an 

item 

1. could not buy the predetermined item because it was out of stock (𝑥1) 

2. the desired colour, pattern, or size was not readily visible (𝑥2) 

3. could not find the desired design (𝑥3) 

4. more expensive than expected (𝑥4) 

5. unable to decide on an item due to sizing uncertainty (𝑥5) 

6. could not reach the desired item due to crowds (𝑥6) 

7. the store was dusty and dirty with many unfolded clothes (𝑥7) 

8. other reasons (𝑥8) 
 
Stage C: 
 
The time it took to use a 

fitting room 

1. long wait time due to full fitting rooms (𝑥1) 

2. could not judge whether or not one was allowed to use the fitting rooms (𝑥2) 

3. there were no staff around to consult (𝑥3) 

4. there was trash or clothes hangers inside the fitting room (𝑥4) 

5. felt the fitting room was small and uncomfortable (𝑥5) 

6. other reasons (𝑥6) 
 
Stage D: 
 
The time it took to decide on 

an item and reach a cash 

register 

1. difficulty reaching a cash register due to crowds (𝑥1) 

2. could not find where the cash registers were located (𝑥2) 

3. there were no staff around to ask where the cash registers were located (𝑥3) 

4. could not find the cash registers due to confusing instructions from staff (𝑥4) 

5. the store was dusty and dirty with many unfolded clothes (𝑥5) 

6. other reasons (𝑥6) 
 
Stage E: 
 
The time spent waiting in line 

1. the line was long and processed slowly (𝑥1) 

2. could not find the end of the line (𝑥2) 

3. another customer cut the line (𝑥3) 

4. lack of attention to customer care, with no words such as, ‘sorry to have kept you 

waiting’(𝑥4) 

5. the cashier worked slowly (𝑥5) 

6. the counter was dusty and dirty (𝑥6) 

7. too few cash registers (𝑥7) 

8. other reasons (𝑥8) 
 
Stage F: 
 
The time it took to complete 

the transaction 

1. staff were hard to hear (𝑥1) 

2. staff spoke too fast (𝑥2) 

3. artificial service (𝑥3) 

4. the cashier took a long time to pack the bought items (𝑥4) 

5. treated items roughly (𝑥5) 

6. the counter was dirty (𝑥6) 

7. the counter space was small (𝑥7) 

8. other reasons (𝑥8) 

 

  



  

Fig. 1. Dissatisfaction levels at each stage of shopping 

3 Field Experiment  

3.1 Implementation 

This section discusses how the proposed model was tested in an actual experiment at a 

fast fashion store. The experiment was conducted on weekdays during the busy shop-

ping season between November and December in order to test the model in crowded 

store situations. A sample size of 20 students aged in their twenties was used. A limited 

age range was included in the study in order to control for the influence of ageing in 

the perception of time [17]. 

First, actual and perceived times were measured. Figure 1 shows the dissatisfaction 

levels at each stage of shopping, with the vertical axis representing the total number of 

people. In this experiment, Stage C is removed from further analysis because there was 

only one consumer who used a fitting room. The results show that Stage D has the most 

‘very dissatisfied’ ratings, although it is also observed in Stages A, B, E, and F. Fur-

thermore, the stages all had similar numbers of ‘very dissatisfied’ and ‘dissatisfied’ 

ratings, the sum of these two values being 14, 11, 12, and 13 in Stages A, B, D, and E, 

respectively. These results indicate that customers feel dissatisfaction at multiples 

stages during shopping. 

    Next, a multiple choice questionnaire was distributed to the target customers.  

3.2 Developing the customer satisfaction model 

Using the results of the investigation shown in the previous section, a customer satis-

faction model was developed using multiple regression analysis. The developed cus-

tomer satisfaction models derived by Eq. 1 are shown in Eq. 2 to Eq. 6. The model 

considers each stage separately, as mentioned in section 2.2. The independent variables 

𝑥1, 𝑥2, … , 𝑥𝑛 correspond with the dissatisfaction factors shown in Table 1. 

1. Stage A: The time it took to enter the shop and find the display cabinet where the 

predetermined product was kept. 

 𝑦 = 1.00 + 0.31𝑥1 + 0.23𝑥2 + 0.26𝑥3 + 0.04𝑥5 (2) 
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As a result, it was estimated that 𝑥1 (difficulty browsing the store due to crowds) 

was the most significant factor, followed by 𝑥3 (there were no staff around to ask where 

the predetermined product was located), and 𝑥2 (could not find the predetermined prod-

uct). 

2. Stage B: The time it took to reach the display cabinet and select an item. 

 𝑦 = 1.00 + 0.14𝑥1 + 0.64𝑥6 (3) 

The equation estimated that 𝑥6 (could not reach the desired item due to crowds) was 

the most significant factor, followed by 𝑥1  (could not buy the predetermined item 

because it was out of stock). 

3. Stage C: The time it took to use a fitting room. 

There was only one consumer who used a fitting room during the experiment, there-

fore Stage C was removed from further analysis. 

4. Stage D: The time it took to decide on an item and reach a cash register. 

 𝑦 = 1.00 + 0.52𝑥1 (4) 

The most significant factor was estimated as 𝑥1 (difficulty reaching a cash register 

due to crowds). 

5. Stage E: The time spent waiting in line. 

 𝑦 = 1.00 + 0.29𝑥1 + 0.02𝑥2 + 0.13𝑥5 + 0.01𝑥7 (5) 

It was estimated that 𝑥1 (the line was long and processed slowly) was the most sig-

nificant factor, followed by 𝑥5 (the cashier worked slowly). 

6. Stage F: The time it took to complete the transaction. 

 𝑦 = 1.00 + 0.23𝑥3 + 0.13𝑥4 (6) 

The variable 𝑥3 (artificial service) was the most significant factor, followed by 𝑥4 

(the cashier took a long time to pack the purchased items). 

The findings regarding Stage E (the time spent waiting in line) supported the find-

ings by [9][13][14]. In addition, the independent factors with the highest parameters 

were all related to crowded situations, as demonstrated by 𝑥1 (difficulty browsing the 

store due to crowds) in Stage A,  𝑥6 (could not reach the desired item due to crowds) in 

Stage B, and 𝑥1 (difficulty reaching a cash register due to crowds) in Stage D. The re-

sults indicated that dissatisfaction factors were not only related to waiting, but also other 

situations encountered while shopping. 

4 Multi-agent simulation 

A simulation model was developed on a software named artisoc and the proposed custo-  



 

Fig. 2. Store layout and item location implemented by artisoc  

mer satisfaction model was incorporated into a multi-agent simulation model. Figure 2 

shows the implemented store layout and item locations. In this paper, customers, store 

staff, and cabinet agents were implemented and the store space was about 500 squire 

meters. The action model for customers was determined using the following rules: (1) 

avoid passing through aisles, (2) exploring desired product categories, and (3) waiting 

in line at cash registers. Each rule was implemented by the program using the results 

derived from section 3. 

     This paper examined two conditions. The first considered staff assignments and task 

priorities as usual. The second changed staff assignments by moving one staff member 

from the sales floor to the cash register. Additionally, the rule regarding the limitation 

of working area was removed. The results were then evaluated and compared with the 

proportion of perceived time (𝑇1) to actual time (𝑇2): 
𝑇1

𝑇2
⁄ . The simulation was re-

peated 50 times. 

The results showed that the value of  
𝑇1

𝑇2
⁄  was 1.11 for the first condition and 1.07 

for the second condition. This confirmed that changing the priority and assignment 

rules derived from the proposed model improved customer satisfaction.  

5 Conclusion 

This paper proposed a customer satisfaction model to effectively manage staff task pri-

orities in fast fashion service. The experiment was conducted at an actual store and 

validated the model. The results indicated the stages during shopping where customers 

experienced the greatest dissatisfaction, and which factors caused this dissatisfaction. 

Furthermore, multi-agent simulation was implemented using the results of the experi-

ment, and confirmed that customer satisfaction levels increased after introducing task 

prioritisation and staff assignment changes. Applying the proposed evaluation model 

to other cases and testing it through further simulation are the next steps of this study. 
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