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Abstract 

 

Customer loyalty is one of the most important marketing goals and refers to all 

those marketing strategies, developed by a company to retain existing customers, 

gaining their loyalty. The Loyalty Management, that is the set of activities aimed 

at strengthening customer loyalty, is considered one of the key success factors for 

businesses that operate in current markets. This paper aims to analyze the factors 

to which the customer loyalty is related, with reference to the assessment of 

customers about a known Italian Company that operates in the clothing sector. 

For this reason a Binary Logistic Regression Model was estimated to assess the 

dependence of the “Customer loyalty” by some explanatory variables that are 

potential predictors. The data are collected from responses to a questionnaire, 

designed ad hoc and anonymous. The survey was conducted by interviewing 

customers out of the store in two different cities of Southern Italy. 
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1 Introduction 
 

Customer loyalty is one of the most important marketing goals and one of the 

main factors that allows a real return on investment for the company, especially in 

the medium and long term (Anderson and Swaminathan, 2011; Dick and Kunal, 

1994). It refers to all those marketing strategies, developed by a company to retain  

                                                 

1 This note, though it is the result of a close collaboration, was specifically el aborated as follows: 

paragraphs 1, 2, 5 by A. Zirilli and paragraphs 3, 4 by A. Alibrandi. 
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existing customers, gaining their loyalty. Since the loyal users are very important 

for any type of business, the company is responsible to identify the strategies 

needed to achieve the loyalty of customers. The Loyalty Management, that is the 

set of activities aimed at strengthening customer loyalty, is considered one of the 

key success factors for businesses that have to operate in current markets (Conlon, 

2013). The tools of the Customer Loyalty Management are several, but the most 

common is undoubtedly the loyalty card, a card that offers the opportunity to the 

customer to take advantage of exclusive discounts or premiums. It exploits very 

well the collection points (Reinartz and Kumar, 2002). The “faithful” customer 

accumulates points by purchasing the company’s products or take advantage of its 

services, to have the right to a prize. In this way the company gets customer 

loyalty, inducing him to make a prolonged series of purchases of its products. 

Customer Loyalty Management therefore allows to achieve far more durable than 

simple promotions that, however, induce the customer to sporadic and occasional 

purchase (Urbanski, 2012).  

The main goal of this paper is to analyze the factors to which the customer 

loyalty is related, with reference to the assessment of customers about a known 

Italian Company that operates in the clothing sector. The company has a network 

of over 120 stores throughout the Country with over 1800 employees. 

 

2 The Data 
 

In this paper the data are collected from responses to a questionnaire, designed 

ad hoc and anonymous, to evaluate customer loyalty. The survey was conducted 

by interviewing randomly customers out of the store in two different cities of 

Southern Italy. The survey enabled the collection of statistical information on a 

total of 626 individuals of which 58% are females and 42% males. In the whole 

sample, the minimum age of the respondents is 18 years, the maximum is 74 years, 

with an overall average of 39.29 years. In Table 1 we report the percentages of 

respondents according to Educational status, Working position and Marital status. 

 

Table 1: Features of the examined sample 

Educational status % Working position % Marital status % 

Elem./Middle school 29.0 Employed 36.5 Unmarried 30.0 

High school 50.0 Unemployed 40.0 Married 53.0 

Degree 13.5 Housewife 18.5 Divorced 12.5 

Postgraduate 7.0 Pensioner 5.0 Widowed 4.5 

 

Other variables collected in the survey were measured on different scales:  

 “Number of Family Members” (numerical variable); 

 

 Satisfaction judgment about: “Staff Kindness”, “Store Cleaning”, “Toilet 

Cleaning”, “Goods Disposition”, “Promotions Publicizing”, “Store Temperature”, 

“Music Volume”, “Waiting Time in Dressing” and “Waiting Time at the Cash” 

(expressed on an ordinal growing scale consisting of five levels); 
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 “Accessibility of Goods”, “Customer Loyalty” and “Possession of Fidelity 

Card” (dichotomous variables). 

 

Based on the statements of the respondents we have found that the mean 

number of family members is equal to 3.26 ±1.35. The 49% of the subjects stated 

that the goods are available in the store; the 87.6% claimed to be a loyal customer 

while only 39.7% had a loyalty card. In Figure 1 we showed the opinions 

expressed by the interviewees for each interest indicator.  

 

Figure 1: Radar chart for satisfaction mean levels for indicators 
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As we can see, respondents expressed positive ratings for all indicators. The 

only factors for which a slight dissatisfaction was expressed are “Toilet Cleaning” 

and “Music Volume”. 

 

3 The Methodology 
 

In order to assess the dependence of the dichotomous variable “Customer 

loyalty” by some potential predictors, we considered appropriate the estimation of 

a Generalized Linear Model, in particular the Binary Logistic Regression Model.  

Binary Logistic Regression (Kleimbaum, 2010) measures the relationship 

between a dichotomous outcome variable and one or more independent variables 

by estimating probabilities using a logistic function, which is the cumulative 

logistic distribution. It estimates the probability that a characteristic is present (e.g. 

estimate probability of “success”") given the values of explanatory variables, in 

this case a single categorical variable; π = Pr (Y = 1|X = x).  

Let Y be a binary response variable 

 

 Yi = 1 if the trait is present in observation (person, unit, etc...) i; 

Yi = 0 if the trait is not present in observation i; 
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 X = (X1, X2, ..., Xk) be a set of explanatory variables which can be discrete, 

continuous, or a combination. xi is the observed value of the explanatory variables 

for observation i.  

 

The goal of logistic regression is to find the best fitting model to describe the 

relationship between the dichotomous characteristic of interest (i.e. dependent 

variable or response or outcome variable) and a set of independent (predictor or 

explanatory) variables. Logistic regression generates the coefficients (and its 

standard errors and significance levels) to predict a logit transformation for the 

probability of presence of the interest characteristic. 

Focusing our attention on a single variable X, the model is: 

 

 

)exp(1

)exp(
)|1Pr(

10

10

i

i
iiii

x

x
xXY









  

or 

ikkii
i

i
i xxxlogit 




 















 ...

1
log)( 11010  

 

So, log odds of the outcome is modeled as a linear combination of the predictor 

variables. 

Binary Logistic Regression is based on the following assumptions: 

 The data Y1, Y2,...,Yn are independently distributed, i.e., cases are 

independent. 

 Distribution of Yi is Bin(ni, πi), i.e., binary logistic regression model assumes 

binomial distribution of the response. The dependent variable does NOT need to 

be normally distributed, but it typically assumes a distribution from an 

exponential family (e.g. binomial, Poisson, multinomial, normal,...) 

 It does not assume a linear relationship between the dependent variable and 

the independent variables, but it does assume linear relationship between the logit 

of the response and the explanatory variables; logit(π) = β0 + βX. 

 Independent (explanatory) variables can be even the power terms or some 

other nonlinear transformations of the original independent variables. 

 The homogeneity of variance does not need to be satisfied. In fact, it is not 

even possible in many cases given the model structure. 

 Errors need to be independent but not normally distributed. 

 It uses maximum likelihood estimation (MLE) rather than ordinary least 

squares (OLS) to estimate the parameters, and thus relies on large-sample 

approximations. 
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 Goodness-of-fit measures rely on sufficiently large samples, where a 

heuristic rule is that not more than 20% of the expected cells counts are less than 

5. 

 

For overall goodness-of-fit statistics of logistic regression model (Norušis 

Marija, 2009), we considered: 

 

 -2log-Likelihood value; 

 Hosmer-Lemeshow test (Hosmer and Lemeshow, 2000); 

 Cox and Snell R-Square; 

 Nagelkerke R-Square. 

 

For the parameters estimation the Maximum likelihood estimator (MLE) has 

been used: in particular the ML estimates are obtained by using iterative 

algorithms such as Newton-Raphson (NR) or Iteratively re-weighted least squares 

(IRWLS) (Agresti, 2013). 

 

 

4 The Application 
 

The Binary Logistic Regression Model was estimated to assess the dependence 

of the dichotomous variable "Customer loyalty" by a number of explanatory 

variables that are potential predictors.  

Firstly we have estimated a number of univariate models (Table 2) equal to the 

number of potentially predictive variables; subsequently, on the basis of 

significance obtained in the univariate models, we estimated a multivariate model 

(Härdle and Simar, 2003). 

 

For each model we report the B coefficient, its standard error (S.E.), the 

significance, the exponential of B value and its 95% confidence interval (C.I.). 

As we can see from the results showed in Table 2, related to univariate 

logistic regression models, the variables exerciting a significant influence on 

customer loyalty appear to be: “Staff Kindness”, “Store Cleaning”, “Goods 

Disposition” and “Possession of Fidelity Card”. 

 

In particular, we noticed the high value of the exponential of B associated 

with the variable “Possession of Fidelity Card”; it denotes that the holders of 

fidelity card have probability equal to 3.5 times more likely to be loyal customers 

of the store than those who do not own it. 

The exponentials of B associated with other significant variables are similar 

between them and are not statistically relevant. 
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Table 2: Univariate Logistic Regression Models for “Customer Loyalty” 

 

Predictors B S.E. Sig. Exp(B) 95% C.I. 

Sex 0.105 0.450 0.815 1.111 0.460-2.683 

Constant 1.917 0.277 0.000 6.800  

Age -0.007 0.016 0.664 0.993 0.964-1.024 

Constant 2.226 0.662 0.001 9.264  

Educational status 0.285 0.244 0.242 1.330 0.825-2.145 

Constant 1.152 0.702 0.101 3.163  

Number of family members -0.054 0.162 0.740 0.948 0.689-1.302 

Constant 2.178 0.585 0.000 8.826  

Staff Kindness. 0.437 0.205 0.033 1.548 1.036-2.312 

Constant 0.357 0.750 0.634 1.429  

Store Cleaning 0.423 0.173 0.015 1.527 1.087-2.144 

Constant 0.439 0.622 0.481 1.551  

Toilet Cleaning 0.196 0.165 0.234 1.217 0.881-1.680 

Constant 1.368 0.522 0.009 3.929  

Store Temperature -0.394 0.436 0.365 0.674 0.287-1.583 

Constant 2.826 0.998 0.005 16.869  

Music Volume -0.057 0.478 0.905 0.944 0.370-2.412 

Constant 2.060 0.981 0.036 7.846  

Goods Disposition 0.387 0.166 0.020 1.473 1.064-2.040 

Constant 0.588 0.595 0.322 1.801  

Accessibility of Goods -0.360 0.442 0.415 0.698 0.294-1.658 

Constant 2.152 0.334 0.000 8.600  

Waiting Time in Dressing 0.318 0.545 0.559 1.374 0.472-3.997 

Constant 1.686 0.487 0.001 5.400  

Waiting Time at the Cash -1.118 0.762 0.142 0.327 0.073-1.454 

Constant 2.918 0.726 0.000 18.500  

Promotions Publicizing. 0.135 0.175 0.441 1.144 0.813-1.611 

Constant 1.467 0.660 0.026 4.338  

Possession of fidelity card 1.270 0.572 0.026 3.562 1.162-10.926 

Constant 1.620 0.251 0.000 5.053  
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In order to assess if the significant covariates continue to exert a significant 

influence on customer loyalty, when they are simultaneously considered, we 

estimated a Multivariate Logistic Regression Model (Table 3) 

 

 

Table 3: Multivariate Logistic Regression Model for “Customer Loyalty” 

 

Predictors B S.E. Sig. Exp(B) 95% C.I. 

Staff Kindness 0.107 0.265 0.686 1.113 0.663-1.869 

Store Cleaning 0.292 0.223 0.191 1.340 0.865-2.075 

Goods Disposition 0.229 0.191 0.232 1.257 0.864-1.828 

Possess of fidelity card 1.256 0.581 0.031 3.513 1.125-10.973 

Constant -0.628 0.880 0.475 0.534  

 
By the results of the multivariate model we found that the willingness of 

customers to continue to choose the store is related to the benefits resulting from 

the possession of fidelity card. Also in the multivariate model, as well as in the 

univariate models, we can notice a high value of exponential of B associated with 

the variable “Possession of fidelity card”. Judgments satisfaction expressed with 

reference to “Staff Kindness”, “Store Cleaning” and “Goods Disposition”, that 

were significant in univariate models, are not significant in the multivariate model; 

this allows us to state that these factors are important, but their weight is less than 

that of the variable “Possession of fidelity card”.  

In Table 4 we showed the value of -2 Log-Likelihood, Cox and Snell R-Square 

and Nagelkerke R-Square that, as it is known, are estimated to assess the 

goodness of fit, within a Binary Logistic Regression Model; these three statistics 

provided indications about the appropriate degree of model fit to the data, 

although their value is not too high. In addition, we also estimated the Hosmer and 

Lemeshow test that confirms the adequacy of the model to empirical data; it does 

not result statistically significant and for this it ensure that the theoretical values 

obtained from the estimation of the model do not significantly differ from the 

observed values. 

 

Table 4: Goodness of fit for multivariate model 

 

Statistics Value p-value 

-2 Log-Likelihood 127.182  

Cox and Snell R-Square 0.467  

Nagelkerke R-Square 0.529  

Hosmer –Lemeshow Test 12.333 0.137 
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5 Final Remarks 
 

Statistical analyses applied to the survey data allowed to identify the variables 

that determine the increase in the probability that customers continue to choose 

the examined store, because satisfied of their purchase. In this context, the 

activation of the fidelity card plays a key role; in recent years companies gave a 

higher consideration to the customer loyalty through the use of the fidelity card 

which offers many advantages not only to store but also to customers. 

Every business that operates in a system of continuous quality improvement of 

its products or services must have the objective of promoting actions aimed at 

maintaining existing customers and must implement a variety of strategies to 

create the highest level of customer satisfaction. Consequently, customer care and 

attention to his needs and his demands are primary for every business in order to 

generate a fiduciary relationship. 
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