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KKEEYYWWOORRDDSS                                  ABSTRACT 
 

 

Modern business organizations have appreciated the significance of having 
competitive advantage through the delivery of continuous improvement 
towards the customers, and being knowledge-oriented. Indisputably, 
Knowledge Management (KM) plays a key role in the success of Customer 
Relationship Management (CRM). In this regard, Customer Knowledge 
Management (CKM) is a newly developed concept that deals with knowledge 
from customers rather than knowledge about customers. However, little 
research has been done on the application of CKM in e-business. In this 
paper, after an overview of the literature, an application of CKM in Customer 
Lifetime Value (CLV) measurement is studied in an e-retailer case where 
Corporate Image and Reputation are taken into consideration. 
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11..  IInnttrroodduuccttiioonn  

Contemporary business environment has left the 
managers with no choice but to keep their businesses 
highly competitive, flexible, responsive, and innovative 
to survive. Business organizations are experiencing 
significant competition resulting from globalization, 
rapid technological advancements, growing dynamics 
of business environment, and most importantly, 
growing expectations of customers. 
Conventional marketing was based on having single 
transactions with the customers and customer 
acquisition; but, as studies have shown, acquiring new 
customer is up to five times more costly than retaining 
the existing ones [1], and that the profits generated by 
existing customers tend to accelerate over time [2]. 
Recognizing the vital importance of current customer 
satisfaction and loyalty as a major contributor to the 
level of competitiveness; managers shifted their 
marketing strategy to a customer-centric version. In 
this regard, relationship marketing was developed 
which focused on maintaining and improving current 
customers who are profitable for the organization 
rather than acquiring new ones. 
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In other words, Customer Relationship Management 
(CRM) is a contemporary management tool that 
manages the relationship with customers by employing 
up-to-date Information Technology (IT) such as on-line 
data analysis, data-mining and database management in 
order to understand, communicate with, and to attract 
them. Its objective is to satisfy and retain customers 
[3]. Most of the systems used in CRM deal with 
information about the customers rather than 
information from the customers. 
One study found that 89% of companies consider 
customer information to be extremely important to the 
success of their business (King in [4]). However, 
information about the customers is not considered a 
competitive factor anymore and having knowledge has 
emerged to be more critical than ordinary information. 
Knowledge extends beyond information such that it 
deals with facts and ideas that have been acquired 
mostly through experience and includes formal and 
informal learning. In this regard, Knowledge 
Management (KM) enables the creation, 
communication, and application of knowledge of all 
kinds to achieve business goals [5]. Customer 
Knowledge Management (CKM) is a recently-coined 
subject that focuses on providing customers with 
desired (knowledge-accessed) behaviors that allow 
them to access knowledge from themselves (e.g., 
knowledge resident in themselves) [6]. 

Customer Knowledge 
Management (CKM),  
Customer Lifetime 
Value (CLV),  
Customer Relationship 
Management (CRM),  
Corporate Image, 
Neural Networks 
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Customer loyalty is more complex than customer 
retention as it involves resistance to switching to other 
brands. Therefore, various issues regarding brand 
management such as corporate reputation and image 
must be taken into consideration. Realizing the 
importance of customer loyalty, managers can better 
classify their customers regarding their value to the 
company and allocate budgets for marketing programs. 
In this respect, Customer Lifetime Value (CLV) has 
been an important factor in identifying customers in 
relation to their loyalty and value [7]. 
This paper focuses on providing a brief literature 
review of CRM, KM and CLV and then provides a 
model of customer segmentation applying KM tools. 
Finally, the proposed model is applied in a case study 
of an online retailer of movies.  

 
22..  LLiitteerraattuurree  RReevviieeww  

2.1. Customer Relationship Management 
Relationship marketing was developed in contrast 

to the traditional transactional marketing which 
focused on short-term transactions with customers 
based on single-sales wherein little emphasis was 
devoted to customer service. 
Customer Relationship Management (CRM) refers to 
the technology and systems that help the company 
serve, satisfy and retain customers. The primary goal of 
relationship marketing (or relationship management) is 
to build and maintain a base of committed customers 
who are profitable for the company. From the early 
stage of introducing CRM, it has been incorporated by 
many manufacturing and service organizations. Also 
different segmentation methods have been developed 
to segment current customer base or to determine the 
segment to which a certain customer belongs (e.g. [8]; 
[9]; [10]; [11]).  
The results of a research by Reichheld and 
Schefter [12] shows that by retaining just 5% more 
customers, online companies can boost their profits by 
25% to 95%. Also, it has been proven that acquiring 
new customers is five times more costly than retaining 
existing ones. Moreover, the same research shows that 
acquiring online customers is nearly 20% to 30% 
higher than traditional businesses that startup 
companies may remain unprofitable for at least 2 or 3 
years. 
Besides, the profits generated by existing customers 
tend to accelerate over time. Reichheld [2] attributed 
the acceleration in customers' profits to various 
reasons; such as, lower costs and efforts for serving 
existing customers, cross-selling opportunities, 
referrals and possible customer loyalty. 
On the Internet, traffic is related to sales growth in two 
ways: through direct consumer purchases from e-
commerce sites and other vendors, and through 
advertising revenues, paid by third parties seeking to 
gain exposure to the traffic which a website generates 
[13]. 

As mentioned earlier, CRM manages the relationship 
with customers by employing up-to-date Information 
Technology (IT) such as on-line data analysis, data-
mining and database management in order to 
understand, communicate with, and to attract them. Its 
objective is to satisfy and retain customers [3]. 
It is generally accepted that database technology is the 
cornerstone in CRM and the success of any marketing 
campaign depends on the quality and structure of the 
databases used. According to Roberts and Berger [14], 
a database contains information about customers and 
prospects that have been collected over a considerable 
period of time and this database can affect all aspects 
of marketing effort. A database can have various 
tactical and strategic uses indifferent marketing 
variables such as product, price, promotion, channels, 
customer acquisition, customer service, sales force, 
customer relationship maintenance and marketing 
research. 
The results of a research made by Stone et al. (2001) 
in [1], shows that the data within CRM systems are 
used for marketing applications as follows: 

 Targeted marketing, 80%; 
 Segmentation, 65%; 
 Keeping the right customers, 47.55; 
 Trend analysis, 45%; 
 Increased loyalty, 42.5%; 
 Customized offers, 32.5%; 
 Increase share of customers, 27.5% 
 The same research shows the types of data 

that are held, together with the frequency of 
usage as follows: 

 Basic customer information (75%); 
 Campaign history (62.5%); 
 Purchase patterns (sales histories) (50%); 
 Market information (42.5%) 
 Competitor information (42.5%); 
 Forecasts (25%). 

According to [15], there are two possible sources of 
data: internal and external. Most companies already 
have the basic information needed to start a database: 
order and invoice information, such as customer 
names, addresses, account numbers, purchase data, 
method of payment, etc. these customer files are 
internal data which may be the first basis to start up a 
database. External data are all types of lists compiled 
outside the company which can be bought or hired. 
Examples are subscriber lists of newspapers and 
magazines, or databases segmented on life-style and 
consumption habits. As the above figures show, most 
of the data held in CRM systems deal with information 
about the customers rather than information from the 
customers; however, in current business environment 
having knowledge from customers, which directly 
affects loyalty, is more critical to the competitiveness 
of business organizations. 
Customer loyalty expresses an intended behavior 
regarding the company which is superior to 
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satisfaction. Uncles et al. ([16]) define customer 
loyalty as "a customer's commitment to do business 
with a particular corporation, buying their products and 
services frequently and recommending the 
corporation's offerings to friends and associates. 
According to [2], sustainable loyalty is indicated by 
high repeat patronage and a high relative attitude 
towards the company.  
At the highest level of attachment, these customers are 
proud to be associated with the institution and take 
pleasure in sharing their satisfaction with others, 
becoming vocal advocates for the institution's products 
and services. Therefore, identifying loyal customers is 
of high value to business organizations. Moreover, in a 
broad market it is almost impossible for a company to 
serve all its customers. In this regard, business 
organizations apply various market segmentation 
strategies.  
According to [17], market segmentation is a process of 
dividing a broad market into different and smaller 
groups, market segments, based on similar 
characteristics of customers. In the following section, 
Customer Lifetime Value (CLV), an effective metric 
for customer segmentation, will be reviewed. 
 
2.2. Customer Lifetime Value 

The key to generating high customer loyalty is to 
deliver high customer value [17]. Customer value has 
been studied under the name of Customer Lifetime 
Value (CLV), Customer Equity and Customer 
Profitability. In the realm of designation and allocation 
of budgets for customer acquisition, retention and 
related decision areas such as segmentation, gauging 
customer lifetime value (CLV), has always been a 
cornerstone.  
This mainstay concept has been studied by many of 
researches ([7]; [14]; [18]; [19]; [20]; [21]; [22]; [23]; 
[24]; [25]). Berger and Nasr ([20]) define CLV as "The 
net profit or loss to the firm from a customer over the 
entire life of transactions of that customer with the 
firm." 
According to [17], a profitable customer is a person, 
household, or company that over time yields a revenue 
stream that exceeds an acceptable amount the 
company's cost stream of attracting, selling, and 
servicing that customer in her lifetime. 
Customer lifetime value is a way of measuring how 
much customers are worth to a corporation, over the 
length of time that they are considered to be the 
corporation's customers. The lifetime for customers 
will vary from industry to industry and from brand to 
brand [7]. The lifetime of customers comes to an end 
when their contribution becomes so small to be 
significant, unless steps are taken to revitalize them.  
In this regard, extending customer life cycles has to be 
taken into consideration. Studies show that extending 
customer life cycles by three years trebles profits per 
customer. 

Most of the studies in the field of CLV focus on Net 
Present Value (NPV). Mainly, the CLV models 
proposed so far stem from the basic equation. The 
basic equation is as follows:    
 

 
 1 1 05

n
j J

i

R C
CLV

d i




 
                                      (1) 

 
where i is the period of cash flow from customer 
transactions, Ri the revenue from the customer in 
period i, Ci the total cost of generating the revenue Ri 
in period i, n is the total number of periods of projected 
life of the customer under consideration, and d is the 
rate of return.  
Therefore, the numerator is the net profit that has been 
obtained at each period while the denominator 
transforms the net profit value into the current value 
[16]. In this model, it is assumed that all cash flows 
take place at the end of a time period. 
Various models have been developed for measuring 
CLV. In this paper a simple, yet inclusive method 
proposed by Hughes ([26]); namely, RFM, will be 
applied. 
The RFM technique is an applicable methodology 
which has been widely-used for more than 50 years by 
direct marketers for segmentation purposes and 
consumer behavior prediction.  
This technique is based on three key elements in 
customer behavior: Recency of purchase, Frequency of 
purchase and Monetary value of purchase. RFM is 
considered to be one of the most powerful techniques 
available to database marketing.  
Various approaches have been developed for 
evaluating CLV via RFM. In a methodology presented 
in [26], each of the three RFM attributes is binned 
independently into five classes of equal size according 
to customer records.  
Hughes [26] also suggests that in cases where the 
customer base is too small to be divided into five bins, 
fewer bins could be used. However, some authors 
believe that the bins need not be of equal size 
according to customer records and that the bins should 
be formed based on the relevant values of R, F and M 
([14]; [27]). In this study, three bins have been 
considered in the model. 
Another issue of controversy among the researches has 
been the relevant weights of the RFM variables. 
Hughes ([26]) claims that Recency of purchase is of 
greater importance than Frequency of purchase and 
that the Monetary value has the least important of all. 
Meanwhile, logically, that the RFM variables should 
have different weights depending on industry 
characteristics. Therefore, in this paper the approach 
presented in [27] will be applied which applies the 
AHP method to determine the relative weights of the 
RFM variables. 
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2.3. Knowledge Management 

One of the most common ways to describe 
knowledge is to distinguish it from data and 
information. Data can be classified as raw numbers, 
images, words, and sounds derived from observation or 
measurement. Information represents data arranged in 
a meaningful pattern. Unlike information, knowledge is 
about beliefs, commitment, perspectives, intention and 
action [28]. 
A simple, yet comprehensive definition of knowledge 
provided by Davenport and Prusak ([29]) is as follows: 
Knowledge is a fluid mix of framed experience, values, 
contextual information, expert insight and grounded 
intuition that provides an environment and framework 
for evaluating and incorporating new experiences and 
information. It originates and is applied in the minds of 
knowers. In organizations, it often becomes embedded 
not only in documents or repositories but also in 
organizational routines, processes, practices, and 
norms." Knowledge management (KM) is an emerging 
field that has gained prominent popularity among 
organizations to succeed in the current competitive 
business era. According to [30], KM is management of 
a company�s corporate knowledge and information 

assets to provide this knowledge to as many company 
staff members as possible as well as its business 
processes to encourage better and more consistent 
decision-making. 
Knowledge management is concerned with ensuring 
that the right knowledge is available in the right form 
to the right processor at the right time for the right cost 
[31]. 
Some other researches (e.g., [32]) have even defined 
KM more broadly as a fast-moving field created by the 
collision of several others, including human resources, 
organizational development, change management, 
information technology, brand and reputation 
management, performance measurement, and 
evaluation. 
Knowledge management enables CRM to expand from 
its current �mechanistic, technology-driven, data-
oriented approach� towards more holistic, complex and 

insightful ways of developing and using customer 
knowledge [33]. 
Many authors categorize knowledge into tacit and 
explicit ([34]; [35]). Explicit knowledge, as codified 
knowledge, is transmittable in formal, systematic 
language; and tacit knowledge is personal, context-
specific, and difficult to formalize and codify. Tacit 
knowledge is personal in origin, job specific, related to 
context, difficult to fully articulate, difficult to 
document or categorize and is non-financially tangible. 

 
2.4. Customer Knowledge Management 

By integrating operational CRM data with 
knowledge from around the enterprise, companies can 
make use of the abilities of analytical CRM systems, 
and with them, make truly customer centric business 

decisions. For example, companies can proactively 
offer products and services that fit a given customer�s 

needs based on what the customer has already 
purchased, or increase purchase rates by dynamically 
personalizing content based on Web visitor�s profile, or 

provide customers in the highest value tier with 
personal representatives who understand their history 
or preferences [36]. 
According to [17], CRM is a high-tech way of 
gathering mountains of information about customers, 
then using it to make customers happy�or at least a 
source of more business. It is therefore, concerned with 
understanding and influencing customer behavior. 
True CRM is possible only by integrating them with 
KM systems to create knowledge-enabled CRM 
processes that allow companies to evaluate key 
business measures such as customer satisfaction, 
customer profitability, or customer 
loyalty to support their business decisions. Such 
systems will help marketers address customer needs 
based on what the marketers know about their 
customers, rather than on a mass generalization of the 
characteristics of customers [36]. 
CKM has drawn much attention by the combining of 
both the technology - driven and data - oriented 
approaches in CRM and the people-oriented approach 
in KM, with a view to exploit their synergy potential 
[37]. 
Kotler ([17]) classifies knowledge into three major 
categories: 
 Knowledge �for� customers satisfies customers� 

requirements for knowledge about products, the 
market, and other relevant items. 

 Knowledge �about� customers captures customers� 

background, motivation, expectation, and 
preference for products or services. 

 Knowledge �from� customers understands 

customers� needs pattern and/or consumption 

experience of products and/or services. 
CKM is contrasted with knowledge about customers, 
e.g. customer characteristics and preferences prevalent 
in previous work on knowledge management and 
customer relationship management [38]. CKM deals 
not only with customer experience and satisfaction, but 
also with collaboration with them for joint value 
creation. In this regard, performance of the business 
organization is evaluated against competitors in 
innovation and growth and contribution to customer 
success. 

 
2.5. Corporate Image 

It is widely accepted that corporate reputation and 
corporate image have the potential to impact on 
customer loyalty toward the business organization. 
Corporate image is described as the overall impression 
made on the minds of the public about a firm ([17]), 
and is related to the various physical and behavioral 
attributes of the firm, such as business name, 
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architecture, variety of products/services, tradition, 
ideology, and to the impression of quality 
communicated by each person interacting with the 
firm's clients [39]. Specifically, a corporation�s image 

includes the perceptions of all stakeholders such as; 
suppliers, customers, shareholders, employees and the 
community, noticing that each stakeholder needs to be 
addressed separately through the firm�s communication 

strategy [40]. Researchers have recognized that a 
firm�s reputation is a valuable intangible asset that 

requires a long-term investment of resources, efforts, 
and attention to customer relationships. 
As noted by Lemmink et al., ([41]), image consists of 
several factors that influence the behavior of 
individuals towards the object. However, the set of 
factors used to evaluate the object will be different for 
each individual. 
Corporate reputation may be viewed as a mirror of the 
firm's history which serves to communicate to its target 
groups information regarding the quality of its products 
or services in comparison with those of its competitors 
[42]. Reputable companies seem to have more stable 
revenues, generate more loyalty and productivity from 
their employees, and have lower risks of crisis [43]. 
Furthermore, reputable online organizations attract 
more media exposure. A research by Kotha et al., 
([13]) shows that the more media exposure an Internet 
firm gets in the form of articles published about it in 
the media, the higher will be its sales growth. They 
also claim that on the Internet, the focus of consumer 
attention helps generate traffic to a firm�s website 

where customers surf and examine a website because 
they are aware of it, by virtue of its media exposure. 
Corporate image and reputation have a direct effect on 
customer trust. According to [44], trust is a critical 
factor in stimulating purchases over the Internet and 
has a vital influence on consumer activities and thereby 
on e-commerce success. As a study by Teo and Liu 
([45]) shows, in Internet shopping, perceived 
reputation of a vendor is significantly related to 
consumers� trust in the vendor. However, some 

researchers (e.g., [46]) suggest that some customers 
have trust in a company although the company might 
not be highly reputable. 
 

33..  PPrrooppoosseedd  MMooddeell  
The proposed model tries to provide a framework 

for the application of CKM and CRM data in 
segmenting the customer base. 
As shown in Figure 1, initially, the general customer 
purchase information is used to measure customer 
present value. This information includes the RFM data; 
namely, Recency of purchase, Frequency of purchase, 
and Monetary value of purchase. Then, as discussed 
earlier, in order to give relative weights to RFM 
parameters, the Analytical Hierarchy Approach (AHP) 
is applied. Finally, using a Multi-layered Feed-forward 
Neural Network (MFNN) model, the present value of 

customers is measured. This part of the model, 
involves knowledge for the customer. Thereafter, 
future customer value is estimated, using knowledge 
about customers. Here, various socio-demographic 
data are taken into consideration; which according to 
[17], could include, Geographic (e.g., Region, City, 
Density, Climate, etc.), Demographic (e.g., Age, family 
size, family life cycle, Gender, Income, Occupation, 
Education, Religion, Race, Generation, Nationality, 
Social class, etc.), Psychographic (e.g., Lifestyle, 
Personality, etc.) and Behavioral (e.g., Occasions, 
Benefits, User status, Usage rate, Loyalty status, 
Readiness stage, Attitude toward product, etc.) data. 
As mentioned earlier, acquiring knowledge from 
customers is the most critical task that affect 
competitiveness. In this regard, customer knowledge 
data is used to measure corporate image and reputation, 
and customer satisfaction. Then, again using a MFNN 
model, customer future value is estimated. Finally, 
taking into account customer present and future values, 
the customer base is segmented using a Decision-Tree 
algorithm. 
 

 
Fig. 1. Proposed model for customer segmentation 

 

44..  CCaassee  ssttuuddyy  
The case study was performed on an online movie 

retailer. A data set consisting of 715 customers was 
available; however, 92 customers were excluded due to 
lack of information or due to MFNN requirements. 
Therefore, a customer base of 623 was considered in 
the study. 

 

4.1. Measuring Present Customer Value 
As mentioned earlier, in this study, the weighted 

RFM model is applied for measuring the present value. 
First of all, the AHP, method was used to calculate the 
relative weights of the RFM parameters. In this case, 
10 experts; including the retailer managers and e-
commerce specialists were asked to do pair-wise 
comparisons between the parameters. The result of the 
survey is illustrated in Figure 2. Then, the consistency 
index of the values was calculated as 0.0005, which 
significantly falls below the acceptable threshold value. 
Finally, the relative weights of the RFM parameters are 
calculated as 0.109, 0.309, and 0.582 respectively. 
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Fig. 2. AHP weighting scale 

 
Thereafter, according to the calculated weights, the 
RFM Analysis could be performed for each customer. 
In this regard, the maximum possible RFM value could 
be 0.109 R + 0.309 F + 0.581 M = 3. In this study, 
the RFM value was regarded as a metric of the present 
value of customers. Thus, the customers having a 
minimum of 80% of the maximum RFM value were 
considered as high-value, customers whose RFM value 
was between 40% to 80% of the maximum value were 
considered as medium-value and the remaining 
customers were regarded as low-value. 
Finally, a Multilayer Feed-forward Neural Networks 
(MFNN) is used to classify customers regarding their 
RFM value. For this purpose, an add-in software for 
Neural Networks was applied in Microsoft Excel. 
Neural networks are simple computational tools for 
examining data and developing models that help to 
identify interesting patterns or structures in the data. 
The data regarding the RFM of purchase were 
considered as the model input and were defined as 
categorical data as they were binned into 3 specific 
classes while the ratio of RFM value to the maximum 
possible weighted RFM value of customers was 
regarded as the model output. The model was run for 
25 times and the parameters were modified each time. 
The best possible parameter sets are listed in Table 1. 
 

Tab. 1. Parameter settings for MFNN in the 
customer present value model 

Parameter Details 
Number of inputs 4 

Number of hidden layers 2 
Learning parameter 0.8 

Momentum 0.3 
Initial weight range 0.3 

Number of training cycles 40 
Random input order to the 

model 
YES 

Training/Validation ratio Random 10% 
Training mode Sequential 

Number of Training 
observations 

560 

Number of Validation 
observations 

63 

The confusion matrices for the training and validation 
sets are shown in Figure 3. 
 

 
Fig. 3. Confusion matrices for the training and 

validation sets in the customer present value model 

 
As we can see, in the training set, 109 medium-classed 
customers were misclassified by the model. However, 
the MSE values were calculated for the training and 
validation sets. The MSE results are shown in Figure 4. 
 

 
Fig. 4. MSE values in the customer present value 

MFNN model 
 
It could be noticed that the minimum MSE value was 
resulted in the 10th training cycle. 
As another metric of the model accuracy, the lift chart 
is provided in Figure 5. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pr

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                             6 / 10

https://ijiepr.iust.ac.ir/article-1-51-en.html


                    Abdollah Aghaie                aassuurriinngg  aanndd  PPrreeddiiccttiinngg  CCuussttoommeerr  LLiiffeettiimmee  VVaalluuee  iinn  CCuussttoommeerr  LLooyyaallttyy  AAnnaallyyssiiss::  ��                27  

 

 
Fig. 5. Lift chart for the present value model 

 
4.2. Predicting future value of customers 

At this stage a MFNN model is used to predict 
customer value. Here, various knowledge from the 
customers are taken into consideration. Also, in order 
to maximize the level of model's comprehensiveness, 
other critical variables affecting the lifetime value of 
customers were included in the model. Customer 
satisfaction and corporate image perception of 
customers were taken as input variables for. In our 
study, main contributors to customer satisfaction were: 
quality of service/product provided, delivery, price, 
ease of navigation, design of the website, search 
engines, ease of access (availability) of the website, 
rich and up-to-date archive, and security Also, as 
discussed earlier, corporate image is a decisive 
parameter in customer's future buying intentions and 
loyalty. Therefore, this knowledge 
from the customers was included as a major contributor 
to the future value in this model. The factors affecting 
the image in this study were: branding parameters 
(logo, slogan, design, advertising and links to the site), 
technical awards, number of hits, leadership reputation, 
and donation to charities and other humanitarian and 
environmental responsibilities and contributions. 
 

Tab. 2. Parameter settings for MFNN in the 
customer future value model 

Parameter Details 
Number of inputs 12 

Number of hidden layers 2 
Learning parameter 0.8 

Momentum 0.2 
Initial weight range 0.9 

Number of training cycles 40 
Random input order to the 

model 
YES 

Training/Validation ratio Random 10% 
Training mode Sequential 

Number of Training 
observations 

560 

Number of Validation 
observations 

63 

 
Other parameters included in the model were the total 
number of products purchased, recency of purchase, 
frequency of purchase, total amount of money spent 
and category of products purchased. Also, socio-
demographic parameters were taken into consideration; 
namely, age, sex, region, and income. 

The model was run 25 times to identify the best 
parameter settings. All parameter settings are listed in 
Table 2 and the MSE values in the training and 
validation set are shown in Figure 6. 
This model classifies the customers into High, Medium 
and Low categories according to their predicted future 
value. 
 

 
Fig. 6. MSE values in the customer future value 

MFNN model 
 

4.3 Segmenting Customers 
In order to segment the customer base, a Decision 

Tree algorithm was applied in the model. The inputs to 
this model were the customer present and future values 
resulted from the previous sections. The parameter 
settings and the rule-text for the Decision Tree are 
shown in Table 3 and Figure 7 respectively. 
The methodology used here was the Multi-tier 
segmentation model which classifies the customers into 
five categories: Platinum, Gold, Silver, Iron, and Lead. 
In this case, Platinum segment refers to the customers 
whose present and predicted future values are High and 
are regarded as high value customers whose profits to 
the company is predicted to grow over time. These 
customers are highly committed to the company so the 
main policy for management is to retain such 
customers and keep them loyal. 
The Gold segment refers to customers whose present 
value is high (or medium) and their potential value is 
medium (or high). Such customers are always potential 
Platinum customers. They have a high level of loyalty 
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to the company and are not willing to switch to 
competitors so these customers should be retained for 
the company and special programs should be applied to 
shift (or keep) them to the Platinum tier. 
 

 
Fig. 7. Rule-text for the Decision Tree 

 

 
Fig. 8. Confusion matrices for the training and test 

sets in the Decision Tree 

Silver customers are fairly loyal customers of the 
company whose costs to the company do not exceed 
their profits. These customers-who are the major 
customers of the company-should be retained and 
special loyalty programs and other initiative such as 
purchase discounts should be applied to shift them to 
the Gold segment. 
The Iron segment refers to customers whose present (or 
future) value is medium but future (or present) value is 
low. The level of loyalty and profitability of such 
customers is not so significant to be treated specially. 
 

Tab. 3. Parameter settings for the Decision Tree 
Parameter Details 

Total number of nodes 12 
Number of Leaf Nodes 9 

Number of Levels 3 
% Misclassified on training 0% 

% Misclassified on test 0% 
Number of predictors 2 

Number of Classes 5 
 
The Lead segment refers to customers whose cost to 
the firm exceeds their profits and who are apt to switch 
to competitors. Such customers are not worth retaining 
and the only strategy regarding them is to prevent them 
from negative word-of-mouth. 
The confusion matrices are provided in Figure 8. 
Other segmentation results are provided in Table 4. 
The values for Support, Confidence and Capture are 
provided for measuring the precision level of the 
decision tree. Support reflects the percentage of the 
training data for which the rule is true. In other words, 
it measures how widely applicable the rule is. 
Confidence reflects the level of accuracy of the rule. 
Capture refers to the observations correctly classified 
in a segment. If there is a rule with Capture close to 
100%, it indicates that, in the predictor space, all 
observations with this class sit closely to each other 
and the rule has been able to capture that part of the 
predictor space very well. 
 

Tab. 4. Segmentation results 
Rule 
ID 

Class Length Support 
(%) 

Confidence 
(%) 

0 Sliver 0 100.0 59.5 
1 Platinum 2 4.1 100.0 
2 Gold 2 4.1 100.0 
3 Silver 2 0.2 100.0 
4 Lead 2 10.3 100.0 
5 Iron 2 3.2 100.0 
6 Gold 2 4.1 100.0 
7 Silver 1 63.5 93.5��
8 Silver 2 52.4 100.0 

 
55..  CCoonncclluussiioonn  

The aim of this paper was to provide a framework 
for the application of CKM in real-world marketing 
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environment. After an overview of the literature, a 
model was proposed for customer segmentation based 
on customer present value and predicted customer 
future value. For measuring the customer present 
value, a MFNN model was applied considering the 
weighted RFM values calculated via the AHP 
methodology. Future value was estimated by taking 
into account various knowledge from the customers; 
such as, corporate image and reputation, and customer 
satisfaction. Also, socio-demographic parameters were 
included in the model for further accuracy. Finally, the 
customer base was segmented using a Decision Tree 
algorithm regarding present and future values. With 
such segmentation strategy, business organizations can 
better identify their valuable customers and remain 
competitive by 
having knowledge from them; especially, in the realm 
of the online business environment where the 
competitors are just a click away and the switch cost 
are minimum for the customers. However, there were 
several limitations to the study. First of all, the case 
study was done on an e-retailer whereas, in other 
sectors, the results might be different. Also, the AHP 
method, although very applicable, has been criticized 
by some authors for being biased in some cases. 
Furthermore, other statistical methods could be applied 
in comparison with the artificial neural networks 
applied in this study. 
 

RReeffeerreenncceess  
[1] Chaffey, D., Mayer, R., Johnston, K., Ellis-Chadwick, F. 

Internet Marketing: Strategy, Implementation, and 
Practice, 2nd ed., Financial Times Prentice-Hall, 2003. 

 
[2] Reichheld F. Marketing Strategy and Management, 

Prentice-Hall, 2001. 
 
[3] Dyche, J., Handbook: A Business Guide to Customer 

Relationship Management, Addison- Wesley Inc, 
Massachusetts, 2002. 

 
[4] McKeen, J., Smith, H., Making IT Happen: Critical 

Issues in IT Management, Chichester: John Wiley and 
Sons, 2003. 

 

[5] Tiwana, A., The Knowledge Management Toolkit, 
Prentice-Hall Inc., Upper Saddle River, NJ, 2000. 

 

[6] Lin, J., "An object-oriented development method for 
Customer Knowledge Management Information 
Systems," Knowledge-Based Systems, (20), 2007, pp. 
17�36. 

 

[7] Aghaie, A., Jafari, K., H., Online Customer Segmentation 
based on Lifetime Value, Managing Information in the 
Digital Economy: Issues & Solutions - Proceedings of 
the 6th International Business Information Management 
Association (IBIMA) Conference, Khalid S. Soliman 
(Ed.), 19-21 June 2006, Bonn, Germany. ISBN: 0-
9753393-5-4. 

 

[8] Hunga, C., Tsaib, C.F., Market Segmentation Based on 
Hierarchical Self-Organizing Map for Markets of 

Multimedia on Demand, Expert Systems with 
Applications, Volume 34, Issue 1, 2008, pp. 780-787. 

 

[9] Chan, C.C.H., Intelligent Value-Based Customer 
Segmentation Method for Campaign Management: A 
case Study of Automobile Retailer, Expert Systems with 
Applications, Volume 34, Issue 4, 2008, pp. 2754-2762. 

 

[10] Chiu, C.Y., Chena, Y.F., Kuoa, I.T, Ku, H.C, An 
Intelligent Market Segmentation System Using k-Means 
and Particle Swarm Optimization, Expert Systems with 
Applications, Article in Press, 2002. 

 

[11] Böttcherb, M., Spotta, M., Naucka, D., Kruse, D., 

Mining Changing Customer  Segments in Dynamic 
Markets, Expert Systems with Applications, Volume 36, 
Issue 1, 2009, pp. 155-164. 

 

[12] Reichheld, F.F., Schefter, P. "E-Loyalty: Your Secret 
Weapon on the Web," Harvard Business Review, (78:4), 
2000, pp. 105-113. 

 

[13] Kotha, S., Rajgopal, S., Rindova, V. "Reputation 
Building and Performance: An Empirical Analysis of the 
Top-50 Pure Internet Firms, European," Management 
Journal, (19:6), 2001, pp. 571�586. 

 

[14] Roberts, M., Berger, P. Direct Marketing Management, 
2nd edition, Prentice-Hall, 1999. 

 

[15] Pelsmacker, P., Geuens, M., Bergh, J., Marketing 
Communications, Prentice Hall, London, 2001. 

 

[16] Uncles, M.D., Dowling, G.R., "Hammond, K. Customer 
Loyalty and Loyalty Programs," Journal of Consumer 
Marketing, (20:4), 2003, pp. 294-316. 

 

[17] Kotler, P., Marketing Management, 11th edition, 
Prentice-Hall of India, 2003. 

 

[18] Dwyer, R., "Customer Lifetime Valuation to Support 
Marketing Decision Making," Journal of Direct 
Marketing, (11:4), 1997, pp. 6-13. 

 

[19] Berger, P., Nasr, N., "Customer Lifetime Value: 
Marketing Models and Applications," Journal of 
Interactive Marketing, (12:1), 1998, pp.17-30. 

 
[20] Kumar, V., Ramani, G., Bohling T., "Customer Lifetime 

Value Approaches and Best Practice Applications," 
Journal of Interactive Marketing, (18:3), 2004, pp. 60-
72. 

 

[21] Haenleina, M., Kaplanb, A.M., Beeserc, A.J., A Model 
to Determine Customer Lifetime Value in a Retail 
Banking Context, European Management Journal, 
Volume 25, Issue 3, 2005, pp. 221-234. 

 

[22] Busacca, B., Costabile, M., Ancarani, F., Customer 
Value Metrics, Advances in Business Marketing and 
Purchasing, Volume 14, 2008, pp. 149-204. 

 

[23] Gladya, N., Baesensa, B., Crouxa, C., Modeling Churn 
Using Customer Lifetime Value, European Journal of 
Operational Research, Article in Press. 

 

[24] Kima, G., Kima, A., Sohn, S.Y., Conjoint Analysis for 
Luxury Brand Outlet Malls in Korea with Consideration 
of Customer Lifetime Value, Expert Systems with 
Applications, Volume 36, Issue 1, 2009, pp. 922-932. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pr

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                             9 / 10

https://ijiepr.iust.ac.ir/article-1-51-en.html


30               Abdollah Aghaie                      MMeeaassuurriinngg  aanndd  PPrreeddiiccttiinngg  CCuussttoommeerr  LLiiffeettiimmee  VVaalluuee  iinn  CCuussttoommeerr  LLooyyaallttyy  AAnnaallyyssiiss::  ��              

 
[25] Gladya, N., Baesensa, B., Croux, C., A Modified 

Pareto/NBD Approach for Predicting Customer Lifetime 
Value, Expert Systems with Applications, Volume 36, 
Issue 2, Part 1, 2009, pp. 2062-2071. 

 
[26] Hughes, A.M., Strategic Database Marketing, Probus 

Publishing, Chicago, 1994. 
 
[27] Shih, Y., Liu, C., "A Method for Customer Lifetime 

Value Ranking � Combining the Analytic Hierarchy 
Process and Clustering Analysis," Database Marketing 
& Customer Strategy Management, (11:2), 2003, pp. 
159-172. 

 
[28] Nonaka, I., Peltokorpi, V., "Objectivity and Subjectivity 

in Knowledge Management: A Review of 20 Top 
Articles," Knowledge and Process Management, (13:2), 
2006, pp. 73�82. 

 
[29] Davenport, T., Prusak, L., Working Knowledge, Harvard 

Business School Press, Boston, MA, 1998.  
 
[30] Probst, G., Raub, S., Romhardt, K., Managing 

Knowledge: Building Blocks for Success, John Wiley: 
Chichester, 2000. 

 
[31] Holsapple, C.W., Jones, K., "Exploring Primary 

Activities of the Knowledge Chain," Knowledge and 
Process Management, (11:3), 2004, pp. 155�174. 

 
[32] Bukowitz, W. R., and Williams, R. L. The Knowledge 

Management Fieldbook, Financial Times, Prentice Hall: 
N.J., 1999. 

 
[33] Gebert, H., Geib, M., Kolbe, L., Brenner, W., 

"Knowledge-enabled Customer Relationship Management: 
Integrating Customer Relationship Management and 
Knowledge Management Concepts," Journal of 
Knowledge Management, (7:5), 2003, pp. 107-123. 

 
[34] Serban, A.M., Luan, J., "Overview of Knowledge 

Management," New Directions for Institutional 
Research , 113, 2002, pp. 5-16. 

 

[35] Hlupic, V., Pouloudi, A., Rzevski, G., "Towards an 
Integrated Approach to Knowledge Management: 
�Hard�, �Soft� and �Abstract� Issues," Knowledge and 
Process Management, (9:2), 2002, pp. 90�102. 

 

[36] Bose, R., Sugumaran, V., "Application of Knowledge 
Management Technology in Customer Relationship 
Management," Knowledge and Process Management, 
(10:1), 2003, pp. 3�17. 

 

[37] Sua, C-T., Chenb, Y-H., Shab, D.Y., "Linking 
Innovative Product Development with Customer 
Knowledge: a data-Mining Approach," Technovation, 
26, 2006, pp. 784�795.  

 
[38] Gibbert, M., Leibold, M., Probst, G., "Five Styles of 

Customer Knowledge Management, and How Smart 
Companies use Them to Create Value," European 
Management Journal, 20(5), 2002, pp. 459-469. 

 
[39] Nguyen, N., Leblanc, G., "Corporate Image and 

Corporate Reputation in Customers' Retention 

Decisions in Services," Journal of Retailing and 
Consumer Services, 8, 2001, pp. 227-236. 

 
[40] Rose, C., Thomsen, S., "The Impact of Corporate 

Reputation on Performance: Some Danish Evidence," 
European Management Journal, (22:2), 2004, pp. 201-
210. 

 
[41] Lemmink, J., Schuijf, A., Streukens, S., "The Role of 

Corporate Image and Company Employment Image in 
Explaining Application Intentions," Journal of 
Economic Psychology, 2003, pp. 24 1�15. 

 
[42] Yoon, E., Guffey, H.G., Kijewski, V., "The Effects of 

Information and Company Reputation on Intentions to 
Buy a Business Service," Journal of Business Research, 
27, 1993, pp. 215-228. 

 
[43] Cravens, K., Oliver, E.G., Ramamoorti, S., The 

Reputation Index: Measuring and Managing Corporate 
Reputation, European Management Journal,. 21(2), 
2003, pp. 201�212. 

 
[44] Brian, J., Corbitta, B.J., Thanasankita, T., Yib, H., 

"Trust and E-Commerce: a Study of Consumer 
Perceptions," Electronic Commerce Research and 
Applications, 2, 2003, pp. 203�215.  

 
[45] Teo, T.S.H., Liu, J., "Consumer trust in ecommerce in 

the United States, Singapore and China," Omega, 35, 
2007, pp. 22�38. 

 
[46] Jøsang, A., Ismail, R., Boyd, C., A Survey of Trust and 

Reputation Systems for Online service Provision, 
Decision Support Systems, (43:2), 2007, pp. 618-644. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pr

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://ijiepr.iust.ac.ir/article-1-51-en.html
http://www.tcpdf.org

