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Abstract

 The objective of this paper is to present a case study of customer loyalty 

involving food services in a university canteen. The purpose is to provide a practical 

tool for modeling customer loyalty by using logistic function. Prior literature employed 

linear equation to model customer loyalty. This paper feels the gap in the literature 

by showing how logistic function could more accurately predict customer loyalty 

measurement. The data used in this paper came from 100 written surveys. The

instrument employed non-Likert scale (0,1,2,3) to collect quantitative data. Nine

service 
quality, customer satisfaction, trust, commitment, switching cost, corporate image, 
service recovery, emotion, and communication. Linear equation was used as the

basis for the logistic function to construct a predictive model. The PDF and CDF of the 

logistic function were used to verify the validity and reliability of the new model.

It was found that trust and emotional commitment are only two factors that

under logistic function showed a mean CDF
± 0.10 or pValue between 0 – 0.10. This study extends Kahneman-Tversky’s prospect 

theory from risk analysis to customer loyalty study. 
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Case Summary

 The intended use of this case study is to serve as a teaching tool in marketing 

where the issue of customer loyalty is involved. This case employs the canteen usage 

as a focal point of the study. The purpose is to provide a practical tool for modeling 

customer loyalty by using logistic function. Prior literature employed linear equation 

to model customer loyalty. This case study shows how logistic function could more 

accurately predict customer loyalty measurement. The data used in this case

service quality, customer satisfaction, trust, 
commitment, switching cost, corporate image, service recovery, emotion, and 
communication. It was found that trust and emotional commitment are only two 

customer loyalty study in different setting may produce different results depending 

on the target population, products or services involved, and how long the study was 

carried out. This case study is a result of a one time survey; there was no follow up 

to track changes in behavior of customers.

1. Introduction

in one private university was used as a proxy to test customer loyalty model under 

customer loyalty in food service, and (ii) how could customer loyalty be modeled 

and tested?

current literature. To answer the second questions, we propose to use the PDF and 

CDF of the logistic function based on the prospect theory (Kahneman and Tversky, 
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is that customer loyalty depends on attitude and emotion. These two factors could

not appropriately be modeled by linear equation because these aspects of 

psychometrics show asymptotic maximum and minimum.

 We may begin this case with an anecdotal story of a customer in a restaurant. 

Upon arrival to a restaurant, the customer expects a bowl of soup that is tasty, clean 

and good service. Instead the customer received a bowl of soup that is cold, bad taste, 

and poor service. The customer complains and the store manager replaces the cold 

appreciated that the manager had made an effort to make up for the disappointment 

bowl of soup with a freshly made one and left the restaurant. The manager is left 

story of customer satisfaction and customer service. More importantly, it is about 

that produce customer loyalty? Can customer loyalty be expected from one visit to the 

establishment? What are relevant factors required to produce customer loyalty?

customer loyalty be more effectively measured, modeled, and tested?

factors for customer loyalty, and (ii) we want to present an alternative modeling 

service quality, customer
satisfaction, trust, commitment, switching cost, corporate image, service recovery, 
emotion, and communication. We tested these factors by asking 100 respondents 

in a written survey to score the level of importance for each factor. To achieve the 
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second purpose, we present a logistic function as alternative to the generalized

linear equation in modeling customer loyalty. These two purposes contribute marketing 

study of customer loyalty. This case study employed the canteen usage in one private 

university as a proxy business to test customer loyalty. 

case study breaks away from the common research practice in studying customer 

loyalty under linear regression modeling by adopting logistic function as a modeling 

learning of customer loyalty in various contexts. This case study presents one

studies on customer loyalty in that it teaches us that different transaction types, and 

in other circumstances.

2. Theoretical Background of Customer Loyalty

 2.1 Factors Affecting Customer Loyalty

by adopting customer focused policy (Brown 2000; Kalakota and Robinson 1999; 

customer loyalty increases revenue stream over time (Gremler and Brown, 1999).

loyalty by using logistic function.

repatronize a preferred product/service consistently in the future, thereby causing 

repetitive same brand or same brand-set purchasing despite
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service quality, customer satisfaction, trust, commitment, switching cost, 
corporate image, service recovery, emotion, and communication (Uncles et al.,
2003). This case study puts these nine factors to the test on the context of canteen 

usage. These nine factors may be put in the context of three lines of literature,

summarized in Table 1.

Table 1: Nine factors affecting customer loyalty and its literary category

Factors affecting

Customer Loyalty Attitude Revealed Behavior Intervening Factor

Customer satisfaction

Trust

Commitment

Corporate image

Emotion

Commitment

 2.2 Customer Loyalty Literature

  2.2.1 Attitude as an Aspect of Customer Loyalty

  Attitude literature claims that there is an emotional element to loyalty. 

The customer has positive feeling towards the product, service or brand (Dick and 

for loyalty to exist, the customer must have attitudinal commitment (Day, 1969,

et al.
commitment, customers generally are less susceptible to negative information.
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(Eagly and Chaiken, 1998). It is sometimes referred to as a discrete emotion or arousal 

hold more than one attitude towards the same object (Wood, 2000).

refers to feelings. Behavior component refers to past behavior as an expression of 

et al., 
2013). These elements had been modeled under linear equation (Krosnick et al., 

et al., 2011).

  2.2.2 Revealed Behavior as an Aspect of Customer Loyalty

  Revealed behavior literature looked to patterns of purchasing behavior 

et al., 

motivation and emotional commitment are secondary. Evidence of past behavior 

research showed that there is no 100% loyalty; few customers are monogamous 

(Uncles et al.
a propensity to buy short listed brands for any given category of products (Ehrenberg 

et al.,
et al.

  2.3.3 Intervening Factor as an Aspect of Customer Loyalty 

  Intervening factor literature sees purchasing as a behavior; this
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between attitude formation and behavior output, there may be an intervening

et al. 1999; 

Fazio and Zanna 1981). These moderators may include individual characteristics and 

purchasing situation.

trust emotional commitment. The 

(Cohen et al., 2003). The moderator may be categorical data, such as demographic 

response to certain indicator. Moderation could be an interaction between the 

variables serves as moderation, there might be a risk of omitted variable bias

factor may be accomplished by linear regression. The weakness of this modeling 

is a consequence of attitude and emotion, this assumption is faulty because attitude 

 Whether customer loyalty is analyzed on the basis of attitude, reveal

behavior or intervening factor, all claims of customer loyalty must be supported by 

customer loyalty. The three lines of literature summarize customer loyalty model

and consequences of updated attitudes, intentions and actual purchase behavior 

(Uncles et al.
analysis of past behavior. The attempt to recollect past information introduces the

risk of inaccurate recollection. Data for contingency factors and consequential

elements may be obtained through survey where respondents may be asked
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about hypothetical situations. This approach limited the modeling to linear equation 

 In this case study, we use the nine factors from the literature as the starting 

service quality, customer satisfaction, trust, commitment, switching cost, 
corporate image, service recovery, emotion, and communication. By asking

consumers to respond to a proxy product sold at a given place and time, we intend 

measured by non-linear model? We explore logistic function as a possible alternative 

to linear equation.

3. Data and Methodology

 The location for this case study is a food canteen at Bangkok University,

is used by students, teachers, and employees of the university. It is opened when 

the university is in session.

The target population for the survey was students in the International College.

English, only English speakers in the International College were targeted for the

sampling method was used because we selected only English speaking students

for the study. To ensure uniformity in population, faculty members and other

employees were excluded.

et al., 2003. Respondents were asked to score the 
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 3.1 Sample Size and Data Distribution

 Using the survey response choice as the basis for Monte Carlo simulation

to obtain the number of iterations (N), the minimum sample size is about 31.61 + 2.33

(Table 2). This number is consistent with the literature advocating minimum sample

N = (3
w
/E)2 

where E = ((max–min) / 2) ÷ 50

n* = 0.23( |ln(N) ÷ Z
nk|), where N Z

nk
 is the NK landscape

Z
nk 

= 

(F(X)–0.50) N. The term (F(X) is the mean value of the cumulative distribution 

function (CDF) of ln(N) for each survey scale type. The minimum sample size

calculation according to types of survey scales used is summarized in Table 2. In this 

case study, we met minimum sample size requirement by collecting 100 surveys.

Table 2: Minimum sample size according to the type of survey

Type of Scale

Used in Survey

N Iterations in 

Monte-Carlo

Simulation

Minimum Sample Size

Log-Monte-Carlo n = N2 2/SE2

(0,1,2,3) 29.08 20.02

Mean
Standard deviation

31.61

2.33 31.99
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 3.2 Logistic Function and Its Test Statistic

 The building of the predictive function for customer loyalty in this case study 

the 9 independent variables, only two variables proved to be valid, namely trust (x
3
) 

and emotion (x
8

Y = 0.29 + 0.27x

+ 0.56x
2
 where we substituted x

3 
=

 
x and x

8 
=

 
x

2
.

Table 3:

Nine Variables

Customer satisfaction

Trust

Commitment

Corporate image

Emotion

Commitment

 In step 2, the linear model is used as a component for the logistic function

where A K Q

equation, z = 0.29 + 0.27x  + 0.56x
2
, and v 

 In this case study, the survey has a scale of (0,1,2,3). The lowest asymptote 

is 0; thus, the term A is dropped from the predictive function. In the original logistic 

function, the term K is the upper asymptote, which is 3 in the scale. In this case,  = 3. 
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predictive function. In the general case, the use of maximum likelihood of logistic 

function may be used (Czepiel, 2002).

4. Findings and Discussion

factor because the main subject matter of canteen usage has to do with food

quality. Therefore, when it comes to food quality, such as taste and cleanliness,

quality, taste, and health are sensitive issues. Positive or negative experience will

commitment. Thus, meeting or failure to meet these expectations may produce 

emotional experience for both customers and sellers.

 4.1 General Findings

 The literature listed the following variables as relevant factors for customer 

service quality, customer satisfaction, trust, commitment, switching cost, 
corporate image, service recovery, emotion, and communication

of 100 canteen users at one time, we did not have the opportunity to do a follow up 

study and verify how loyalty is formed or changed over time.

 With respect to our modeling, from the proposed predictive model under 

Y = A ((K – A Qe–bx) v, we found that the predictive function 
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 The precision of the predictive function was evaluated by (i) residual mean 

and (ii) CDF of the residual. The residual mean is R = 0.04

The threshold of the precision test is x) = 0.04. The result of the predictive function 

may be compared with the value under the linear regression. Under the linear model, 

that linear regression is not an accurate tool for predicting evaluative judgment or 

expression of intent, such as loyalty. The use of the logistic function in this case is 

consistent with Kahneman-Tvertsky’s approach to modeling evaluative judgment

Table 4: Data distribution test to verify accuracy of model

Description Mean ± S PDF CDF Precision Test

Raw Data

Predicted

Residual

0.13 ± 0.01

9.01 ± 20.11

0.13 ± 0.01

99.99%

Y
loyalty

 = 3 / ( x  + 0.56x
2
)))  explains the intensity and role played 

by trust and emotional commitment in customer loyalty. Prior literature shows that 

trust and emotional commitment could be measured. This case study illustrates 
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Table 5: Models comparison

Model Selection

Linear Regression:
Y

loyalty
 =  0.29 + 0.27X  + 0.56X

2

t

F = MSR ÷ MSE = 40.33

R2 = SSR ÷ SST = 0.65 

Logistic Function:

  4.1.1 Trust in Customer Loyalty

been a research subject in economics. Trust allows economic cooperation among 

et al.
economy (Zak and Knack, 2001). It has been shown that trust positively correlates 

unlike prior literature which studied trust under binary choice, such as in trust game 

(Cramer and Weight, 1998), gift exchange game (Fehr et al., 1993) or game theory

the food’s taste, quality and cleanliness by scoring on (0,1,2,3) scale based on past 

experience. Unlike prior economic models using probability to infer trust, we scored 

trust on a quantitative scale and then determined their probability in order to have 

overall customer loyalty. Despite people’s general perception low quality of canteen 
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Y = 0.77 + 0.54X
trust

T = 5.32 and

R2 = 0.39

emotional commitment.

  4.1.2 Emotion in Customer Loyalty

emotional commitment. Emotion is the experience of mental intensity in a form of 

pleasure or displeasure (Cabanac, 2002; Daniel, 2011). It serves as a driving force for 

motivation (Gaulin and McBarney, 2003). Prior research show that the following

spatial domain method or simple survey with Likert scale. In this case study, 

we employed simple survey; however, instead of using Likert scale, we opted for 

non-Likert scale.

points to customer loyalty. The contribution of this factor is larger than that found in 

T = 7.82 and R2 = 0.58.

5. Conclusion

satisfaction, trust, commitment, switching cost, corporate image, service recovery, 

emotion, and communication. The literature categorizes customer loyalty

measurement into three approaches by looking at attitude, revealed behavior and 

intervening factors. In this case study, we mapped the nine factors into these three
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emotional commitment are relevant to customer loyalty. These two factors were

determination as the indicator for the model’s explanatory power, the logistic

robust. This study is limited to the measuring of customer loyalty towards food

contexts and for different products. Nevertheless, this is one of few and early

attempts to model customer loyalty by using logistic function. This attempt to

avoid the linear regression modeling is consistent with the literature identifying

literature, which factor may be appropriate for linear or non-linear modeling?
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APPENDIX 1

CASE TEACHING NOTE

(1) What is the problem in determining relevant factors for customer loyalty? 

 What is the value for customer loyalty research?

  business environment?

 (b) Do different types of businesses, customer segment, or types of product 

  and services require different explanatory factors for customer loyalty?

 (c) 

  business establishment?

 (d) 

 (e) What are possible effective tools for customer loyalty measurement and 

  modeling?

(2) How can we effectively measure and determine the predictive model for 

 customer loyalty?

 (a) 

  the case of measuring customer loyalty, present opportunities in

  marketing research?

 (b) 

  advantages or disadvantages of the Likert scale compared to the

  non-Likert scale in a form of (0,1,2,3)?

 (c) 

  behavior, and intervening factor?

 (d) What are the advantages and disadvantages of (i) quantitative method,

  and (ii) qualitative method in the study of customer loyalty?

 (e) What is an effective means to track the development and changes of 

  customer loyalty over time?
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(3) Evaluate the strength and weakness of the following types of customer

 loyalty model.

 (a) Factor Analysis
service quality, customer

  satisfaction, trust, commitment, switching cost, corporate image,
  service recovery, emotion, and communication.

 (b) Six Steps of Customer Loyalty
  Customer loyalty is developed in 6 stages. First, the customer comes to 

  makes the purchase and, thus, becomes a customer. Third, the

  customer makes a repeated purchase and, thus, becomes a client.

  Fourth, the repeated customer becomes a passive supporter. Fifth,

 (c) Four Stages of Customer Loyalty 

  Under this model, there are four stages of customer loyalty development. 

  Cognitive loyalty, affective loyalty, conative loyalty, and action loyalty. 

 First, cognitive loyalty is developed through customers responding to the

awareness in the customers and the customer responded by being attracted to the 

of the customer at this stage is still a fence sitter, i.e. wait and see.



Inpong P. Luanglath

Vol. 10  No. 1  (January-June 2018) NIDA Case Research Journal
129

even without initial stimulus.

 Fourth, at the last stage of customer loyalty, the customer becomes

for the purchase. The customer makes repeated purchase on the basis of the

trustworthiness of the brand of the product.

 (a) 

  behavioral loyalty. These two types of loyalty may be measured by 

  objective and subjective approaches.

LOYALTY TYPES

Emotional Behavioral

Advocacy
Number of new customers

Retention
-Churn rates

-Renewal rates

Purchasing
-Usage metrics

LOYALTY TYPES

Emotional Behavioral

Advocacy

-Recommendation

-Purchase

-Trust

-Willing to forgive

Retention
-Renew purchase

-Leave

Purchasing
-Buy additional products

-Expand usage
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(4) What business value of customer loyalty?

 

  customer loyalty?

  i.e. good governance, customer relationship management (CRM),

  or public relations?

 (c) Under what functional unit should customer loyalty efforts be put in

  discount, etc. or should investment in loyalty be aimed at new

  customers with an eye towards expanding the over all customer base?




