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ABSTRACT 
 
 

In recent years, an element of CRM; eCRM has become a topic of major importance. 

However, the wireless medium as an element of CRM is rarely taken into consideration 

and the literature concerning mCRM is scarce. In an attempt to fill this void, this 

dissertation provides insights into mCRM and data mining solution for mining customer’s 

information from customer opt-in database. 

We divide the dissertation into two segments. The first segment investigates a new data 

mining technique and compares it with the classification based on associations (CBA) for 

mining classification rules from different data sets. Our new approach, LCA is introduced 

and rules are generated with both CBA and LCA approach by using the Apriori algorithm. 

The LCA is very effective in terms of reducing the number of combinations of the item 

sets in each iteration; hence will be capable of reducing the system response time for 

generating rules from mobile customer opt-in database.  

The second segment is oriented around mCRM. Our study endeavor to build an 

empirically grounded framework of the initiation stage of (mCRM) in retailing. The main 

result of this study indicates that mCRM may be an effective element to CRM strategy, if 

customer relation is based on permission marketing and trust. By collecting and 

maintaining useful information through data mining from the customers’ database, stores 

can offer their customers interesting services via the mobile medium (SMS/MMS) and can 

retain customers with different ways and maintain fruitful relations with their customers 

based on trust. 

 

Keywords: mobile customer relationship management (mCRM), electronic customer relationship 

management (eCRM), short messaging service (SMS). 
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Introduction 

This introducing chapter will provide the reader with an insight to the research area. We 

will begin by briefly discussing the background of CRM (Customer Relationship 

Management) and Data Mining followed by discussion of the problem and the overall 

purpose of the study. Demarcations and the disposition of the study are presented later in 

the chapter. 

Motivation for Data Mining 

Every company aspires to implement methods within their business through which they 

can attract new customers and retain existing customers. The methods to do this have 

changed noticeably over time through the ever evolving advent of technology. This 

technology has excelled primarily due to the existence of the world-wide web and the 

various methods of relaying information through the numerous wired and wireless 

networks available. Due to this, CRM has become an intriguing area of research for 

various industrialists and academics alike. CRM allows a particular company to build and 

maintain customer relationships in such a way that it can use every avenue of its business 

to entice the customer and therefore increase its profit holdings (Zablah et al 2004). 

 

The business environment today is prone to change very rapidly and fierce competition 

from rivals is inherent. Therefore it is integral to provide a product or service in which the 

customer is continuously satisfied, otherwise the risk of loosing them to rivals is increased. 

For successful retention of customers, it is important to maintain the service or quality of 

product that first attracted them. Better then this is to provide an improved version which 

caters for the customers future needs. To be able to do this the company needs to be very 

active and should be able to anticipate customer desires as well as customer 

dissatisfactions.  

 

However, it is clear that information science is a rapidly developing technology, which in 

turn is leading to a significant increase in data warehousing. The strategic use of data can 

be obtained when operational databases are brought together in an effective environment. 

Data Warehouse is the combination of various technologies which can cater for this 

amalgamation (Berson et al 2000). 

 

A wide band of corporate data analysis needs can be taken into consideration by Business 

Intelligence Applications. In the 1990’s, a firm called Gartner were interested in 
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information technology research, therefore they put forward the term Business 

Intelligence (BI). BI is the process of converting raw data collected from various 

operations into useful and usable information (Quinn K.R., 2006). ETL tools, (IBM, BI 

concepts), are used to extract, transform and load the data. Todman C., (2001), says that it 

is not possible for a business to practice CRM without a source of information. The 

application of BI can be the source for this information which uses an enterprise data 

warehousing approach that includes multi-vendor tools, or single vendor applications that 

snap-on to operational systems (IBM, BI concepts). 

  

   

 
 
  

 

     
   
 

 
 
 
 
  
 
 

 

 

When these applications are planned it is important to consider data consolidation. 

Spreadsheets, relational databases or flat files may all be sources of critical data required to 

fully understand profitability using key business metrics and may reside in many different 

databases and formats (IBM, DB2 universal database). For example, data associated with a 

consumer purchase can be collected via POS (point-of-scale) systems. Customer master 

files containing demographic information are stored in another database or system 

altogether. To get a single customer centric view of the data including demographics and 

historical purchase elements requires the consolidated, replicated and reformatted 

database; optimized for analysis (Ibid). The most common approach is the three tier 

approach. According to this approach consolidated data goes through one or more data 

replication/optimization iteration into a data mart. Data Marts tend to be a subset of 

corporate data associated with a specific BI application or departmental solution (IBM, 

Extract     Transform     Store     Query     Analyze 

Raw 
Data 
Sources 

 

 

 

 
ETL 

 
ETL 

 
ETL 

 
Enterprise 
Warehouse 

 

 
Data 
Marts 

 

 

 

 

 

Visualization 

OLAP Analysis 

Data Mining 

Application Templates 

Complete Analytic 
Application 

Fig 1.1: Simplified Data Warehouse Architecture for BI 
applications 

Source: BI for Telecom Industry, Web Proforum tutorials, 
International Engineering Consortium 

 



 12 

DB2 universal database). For example a specific data mart can be implemented for use in 

marketing department (see fig, 1.1).  

 

Where does data mining fit into all of this? Data mining is a technique of extracting 

meaningful and useful information from these large data warehouses (Witten and Frank, 

2000).  It is the use of statistics or mathematical algorithms to discover patterns or 

correlations within the data. IBM research report (IBM, BI concepts) suggest that the data 

warehouse infrastructure is not a prerequisite to using data mining tools, it often is 

necessary because of the need to prepare the data through consolidation and cleansing 

processes in order for the data mining tools to be effective. 

 

Information about consumer’s purchasing behaviours that would otherwise go unnoticed 

can be discovered with the help of data mining algorithms. For example, data associated 

with a consumer purchase can be collected via POS (point-of-scale) systems, by mining 

point of sale (POS) transaction data retailers can discover that customers have a higher 

propensity to buy two totally unrelated products together when they shop. Armed with 

this knowledge the supermarket’s management can better plan for the future. By tracking 

buying trends of the customers, stores can then offer their customers interesting deals via 

SMS, MMS and can retain customers with different ways. In addition, they can use web-

chat Mobile technology to provide best and prompt customer service to their customers 

(as some retailers provide services other than retailing). This will of course prevent them 

from being queued up in call centre’s telephone traffic channels. Data mining is very 

broadly defined in the industry, and consequently, data mining software can vary greatly in 

terms of functionality and scope. It usually references sampled data and is often 

customized to an individual organization’s needs (BI for telecom industry, IEC 

publications). 

CRM 

Greenberg defines CRM as: 

"CRM is an enterprise-wide mindset, mantra, and set of business processes and policies 

that are designed to acquire, retain and service customers. CRM is not a technology, 

though. Technology is a CRM enabler" (Greenberg, 2001) 
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There is no hard and fast definition for CRM; however I have used this definition here as 

it makes no mention of any particular means of communication or channels between 

business and customers. This can be seen as the foundation of this study. The main focus 

of this study is data mining techniques and mobile technology (as a channel for CRM); 

both of them according to this definition are CRM enablers. 

Gefen and Ridings (2002) describe that CRM can be divided into three different types: 

operational, analytical, and collaborative. Our main focus in this study is on Operational CRM 

and Analytical CRM. 

Operational CRM is also known as front-office CRM. It is called so as it is the point at which 

direct customer contact occurs, e.g. a call centre or e-mail promotion and it also enables and 

streamlines communications (Romano, 2003). In this part, we will focus on the initiation 

phase of mobile communication as a channel to contact customers.  

Analytical CRM, also known as back-office or strategic CRM involves understanding the 

customer activities that occurred in the front office and enables an organization to analyze 

customer relationships through data mining (Gefen & Ridings, 2002; Shaw, 2001). Analytical 

CRM requires technology to compile and process the mountains of customer data to facilitate 

analysis and new business processes to refine customer-facing practices to increase loyalty 

and profitability (Adebanjo, 2003). In other words analytical CRM is concerned with using 

information technology (and mathematics) in implementing customer relationship 

management strategies. In this part of the study, we will focus on next generation data 

mining technique and attempt will be made to implement Data Mining algorithms on 

computer (with the help of C# in Microsoft visual studio 2005). 

Internet CRM (eCRM) 

 

The Internet (also known simply as the Net) is the worldwide, publicly accessible system 

of interconnected computer networks that transmit data by packet switching using the 

standard Internet Protocol (IP). It consists of millions of smaller business, academic, 

domestic, and government networks, which together carry various information and 

services, such as electronic mail (email), online chat, and the interlinked Web pages and 

other documents of the World Wide Web (www). The Internet also provides many 

other services including e-mail, file sharing etc 
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A new term for communication with customers via the Internet, eCRM, is recently applied 

by some organizational and academic communities (Ragins & Greco, 2003). eCRM refers to 

electronic customer relationship management or, CRM that is Web-based (Dyche, 2001). 

Mobile CRM (mCRM) 

 

As, Internet networks transmit data by packet switching using the standard Internet 

Protocol (IP), it is envisioned that the next generation protocol for communication 

networks is IP. This means that every communicating device will be able to access 

information over the internet including mobile phones and it will make no difference 

whether a personal computer, laptop or mobile phone is being used. 

 

Taking advantage of this advancement another new promising variant of CRM is 

mCRM, which stands for Mobile CRM. In fact, mCRM can be regarded as a future 

variant of eCRM since most CRM vendors are providing solutions to link eCRM with 

wireless tools, such as mobile phone, PDAs or laptop computers. The aim of mCRM is 

to enable two-way interactivity between the customer and the enterprise continuously at 

anywhere - whether in an office or walking down the street. It also can be seen as a 

means to make CRM more powerful with utilization of advanced wireless 

communication tools. 

 

As far as advertising is concerned, researchers have not agreed yet whether the focus 

should be on internet-based advertising in the wireless devices (PDAs, WAP) or in the 

telecom sector (ads delivered via telecom networks). In the US, the researchers have 

mainly focused on the wireless internet-based advertising whereas in Europe, m-

advertising has merely been understood as SMS and MMS based telecommunication 

(Enpocket 2002). 

Complexity of CRM 

Today, customers are more highly educated, under higher stress, more specialized, living 

longer, and more influenced by global culture than those of the 60s and 70s when our 

view of marketing was formed (Wilson, Daniel, & McDonald, 2002). Therefore, 

understanding customers is now much harder. Following forces are working together to 

increase the complexity of customer relationships (Thearling K., 2000). Therefore, fast 

and new technologies must be used to combat these forces. 
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• Marketing cycle’s time: “The attention span of a customer has decreased 

dramatically and loyalty is a thing of the past. A successful company needs to 

reinforce the value it provides to its customers on a continuous basis. In addition, 

the time between a new desire and when you must meet that desire is also 

shrinking. If you don't react quickly enough, the customer will find someone who 

will” (Thearling K., 2000). 

• Increased marketing costs: “Everything costs more. Printing, postage, special 

offers (and if you don't provide the special offer, your competitors will” 

(Thearling K., 2000). 

• Streams of new product offerings: “Customers want things that meet their 

exact needs, not things that sort-of fit. This means that the number of products 

and the number of ways they are offered have risen significantly” (Thearling K., 

2000). 

• Niche competitors: “Your best customers also look good to your competitors. 

They will focus on small, profitable segments of your market and try to keep the 

best for themselves” (Thearling K., 2000). 

Research focus 

Based on the discussion above, the purpose of this study is to gain a better understanding 

of technologies that enable effective CRM in business organizations. The first part of the 

dissertation focuses on Data Mining which forms the basis of analytical CRM. In this part, next 

generation technique (Rule Mining) of Data Mining is studied and an attempt will be made to 

implement Data Mining algorithms on the PC (Personal Computer). 

 

In recent years, Customer Relationship Management (CRM) has become a major topic of 

research in academia and industry. However, the mobile medium as an element of CRM is 

rarely taken into consideration. The second aim of the present study is to integrate these 

two important areas by providing an understanding of how to utilize the mobile medium 

in CRM called mCRM. The main purpose of this part (of the dissertation) is to build an 

empirically grounded framework of the initiation stage of Mobile Customer Relationship 

Management (mCRM) in retailing. As theoretical studies in this area are limited, the focus 

will be on inductive methods. The thesis finally presents contributions, limitations and 

avenues for further research. 
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Demarcations 

There are many aspects within this research area and due to time limitations we will only 

focus on some of them and a complete picture of the topic will not be provided (e.g. return 

on investment (ROI) for deploying mCRM in organizations). Furthermore, this thesis will 

be partially based from a company perspective, and full attention will be given to the 

customer perspective. This study is also limited to the organizations’ business- to-customer 

(B2C) relationships and does not include any business-to-business (B2B) interaction. Data 

mining algorithm will not be tested on real time (companies’ data); however, it will be tested 

on databases available online in the form of text file (UCI machine learning repository). 

Outline of the study 

This study is divided into two parts. In part one we focus on data mining techniques and 

in the second part we focus on mobile advertising as a part of mCRM. By now, the 

content of the first chapter is already presented and familiar to the reader, consequently, 

only the content of the following chapters will be briefly discussed below. Figure 1.2 

visualizes the outline of the study. 

 

 

 

 

  

 

 

 

 

Fig 1.2 Outline of the Study 

 

The second chapter provides the reader with an overview of the literature, related to the Data 

Mining Techniques. In addition to this, in chapter two we present the explanation of the 

Data Mining algorithm and its coding. Chapter three provides an overview of the literature 

related to mobile CRM. Furthermore, chapter four describes and motivates the research 

methodology used in this study. Finally, chapter five contains the overall conclusions that 

can be drawn from the research. 

Chapter 1: Introduction 

Chapter 2: Data Mining Techniques 

Chapter 3: mCRM 

Chapter 4: Conceptual Frame Work & Research Methods   

 
Chapter 5: Findings and Conclusion 
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Chapter 2 
 
 

D A T A  M I N I N G  T E C H N I Q U E S  

Part One 
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Introduction to Data Mining: 

Development in information systems and computer hardware capabilities, has led to 

collection and storage of large amount of data. In the past six seven years mobile 

industry has flourished by leaps and bounds (many times) and the number of user has 

increased to millions globally. Due to the wide variety of data being captured in all the 

fields specifically in mobile user community, efficient management and quick retrieval of 

information is very important for knowledge driven decisions. Data Mining is the 

science of extraction meaningful information from the data warehouses (Witten and 

Frank, 2000). The tools used in data mining are used for predicting future behaviour 

and trends and automated extraction of unknown patterns. With traditional approaches 

it is time consuming to resolve or answer a business question; the matter has been 

resolved by using data mining tools .Most mobile companies have collected massive 

amount of data. Data mining techniques can be applied on current hardware and 

software platforms to use the existing information resources. Mining tools can analyze 

large databases to answer question like, “Which category of mobile users are highly 

likely to reply to my next promotional text message, and why?”, when implemented on 

high performance client/server or parallel processing computers. Data mining and 

knowledge discovery techniques have been applied to several areas including market 

analysis, industrial retail, decision support and financial analysis (M. S. Chen, et al., 

1996). 

Data mining is divided into three main types, classification rule mining, association rule 

mining (ARM) and associative classification (AC). The main techniques involved in data 

mining are artificial neural networks, Decision trees, Genetic algorithms, nearest 

neighbour method, Rule induction. The description of all the types will be discussed in 

detail in the following section. 

Working of data mining is based on Modelling or building a classifier, the term classifier 

will be used in the later discussions. In simple terms model or classifier is the set of 

patterns or rules extracted from the existing data by applying some mining 

algorithm/software. For example a credit agency or a fraud protection agency contains a 

data for all fraudulent customers or persons. A mining algorithm is run on this data to 

learn the patterns of the attribute values and after this learning process, rules are 

formed. These rules are based on the existing data whose answer is known and called a 

model. Any new application for credit would be assessed on basis of this model or set 
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of rule and decision is made whether the applicant will do fraud or not in the future. 

This repository of data will be incremented will new entries and so the rules are updated 

accordingly, this concept in data mining is called incremental learning. All our results 

will be demonstrated on a training data. Experiments on different training datasets from 

UCI data collection (Merz and Murphy, 1996) were conducted, as finding of real world 

data for our work is difficult due to a constraint of confidentiality.  

Learning is the first phase of data mining in which a mining algorithm is applied on some 

data and rules are generated based on some values of minimum support (Min_Supp) and 

confidence (Min_Conf) (Agarwal and Srikanth, 1994). Learning in data mining involves 

finding and describing patterns from existing data for different purposes. The results of 

the mining phase may be of the following: 

 

� Classification Rules- Customers are categorized based on payment type, an example 

of a classification rule is: If income >= 30k and age <= 55 then accept credit card 

application. 

� Association Rules- What items customers are likely to buy together, an example of 

an association rule is: If a customer buys a pair jeans and a hat, then he is likely to 

buy a pair of tennis shoes as well. 

� Sequential pattern- A customer buys a tennis racket, and after one month he buys a 

digital camera and within four months a tennis shirt. An example of a sequential rule 

is, “a customer who buys three times in January is likely to buy chocolates on 

Valentines Day”. 

Data Mining: 

In this section we will explain the main types of data mining with its important 

concepts. An attempt will also be made to emphasize its significance with relation to my 

work. Data mining is commonly divided into three main type’s classification, association 

rule mining (ARM) and associative rule mining. 

Classification  

The main difference between classification and ARM is the outcome of the rules 

generated. In case of classification, the outcome or target of the rule generated is pre-

determined, i.e. the class attributes. The classification tends to discover only a small set of 

rules in order to build a model (classifier), which then used to forecast the class labels of 
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previously unseen datasets as accurately as possible (Quinlan 1994). On the other hand, 

the main goal of ARM is to discover correlations between items in a transactional dataset.  

In other words, the search for rules in classification is directed to the class attribute, 

whereas, the search for association rules are not directed to any specific attribute. Decision 

tree (Quinlan, 1994) and rule induction (Cohen, 1995) are the classic classification 

approaches. 

 

Figure 2.1 shows classification in data mining as a two-step process, where in the first 

step; a classification algorithm is used to learn the rules from a training dataset. The 

second step involves using the rules extracted in the first step to predict classes of test 

objects. There are many classification approaches for extracting knowledge from data 

such as divide-and-conquer (Quinlan, 1987), separate-and-conquer (Furnkranz, 1994) 

(also known as rule induction), and statistical approaches (Duda and Hart, 1973). The 

divide-and-conquer approach starts by selecting an attribute as a root node using 

information gain (Quinlan, 1979), and then it makes a branch for each possible level of 

that attribute. This will split the training instances into subsets, one for each possible 

value of the attribute. The same process is repeated until all instances that fall in one 

branch have the same classification or the remaining instances cannot split any further 

(Witten and Frank, 2000).  

 

The separate-and-conquer approach on the other hand, starts by building up the rules in 

a greedy fashion, one by one. After a rule is found, all instances covered by the rule are 

removed and the same process is repeated until the best rule found has a large error 

rate. Statistical approaches such as Naïve Bayes (Duda and Hart, 1973) computes 

probabilities of classes in the training dataset using the frequency of attribute values 

associated with them in order to classify test instances.  

 

Numerous algorithms have been based on these approaches such as decision trees 

(Quinlan, 1986; Quinlan, 1993; Quinlan, 1998), PART (Frank and Witten, 1998), RIPPER 

(Cohen, 1995), Prism (Cendrowska, 1987) and others.  
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RowIds A1 A2
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RowIdRowId A1A1 A2A2 ClassClass

11 x1x1 y1y1

22 x2x2 y4y4

33 x1x1 y1y1

Test Data

Classification algorithm

Prediction Accuracy

Class

 
Fig 2.1: Classification in Data Mining 

Association Rule Mining (ARM) 

The second main type of data mining is ARM. The task of ARM can be defined (Agrawal, 

1993) as follows: Let D be a database of sales transactions, and I = {i1, i2, …, im} be a set 

of binary literals called items.  A transaction T in D contains a set of non empty items 

called an itemset, such that T ⊆ I.  

Definition: The support of an itemset is defined as the proportion of transactions in D 

that contain that itemset.  

Definition: An association rule is an expression YX → , where X, Y ⊆ I and θ=∩ YX .  

Definition: The confidence of an association rule is defined as the probability that a 

transaction contains Y given that it contains X, and given as support (X∪Y)/support(X).  

 

Given a transactional database D, the association rule problem is to find all rules that have 

supports and confidences greater than certain user-specified thresholds, denoted by 

MinSupp and MinConf, respectively. Support and confidence terms in ARM are different 

than those defined in for the AC approach, since classes are not considered in ARM, only 

itemsets occurrences are used for computation of support and confidence. 

 

To explain ARM it’s important to understand the concept of a transactional database or 

dataset, which can be best explained by using a market basket data example as follows: 

Basket_1 = {bread, cheese, milk} 

Basket_2 = {apple, eggs, salt, yogurt} 

.......... 

Basket_n = {biscuits, eggs, milk} 
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An Item e.g. milk is an item in a basket in terms of transactional data. 

A Transaction consists of all the items in a basket. It usually has an ID (TID) along with 

all the items. 

A Transaction Dataset is a set of all transactions. 

 

In ARM the ultimate aim is the discovery of the most significant associations between the 

items in a transactional dataset (Liu et al., 1998). This process involves primarily the 

discovery of what so called frequent items sets, i.e. items sets occurred in the transactional 

dataset above certain user predefined thresholds denoted by minimum support 

“MinSupp”, and minimum confidence “MinConf” (Agarwal and Srikanth, 1994).  The 

discovered association rules represent useful information presented in the transactional 

dataset that relates to item relationships and trends. These rules are very useful and can 

help in making necessary planning decisions such as item shelving (Agarwal et al., 1993).  

 

Common ARM algorithms are Apriori (Agarwal and Srikant, 1994), FP-Growth (J. Han. 

et al, 2000), Eclat (M. J. Zaki, 2000) and D-Eclat (M. J. Zaki, 2003).  

 

Association rule mining is the task of generating rules from a transactional database with 

some minimum support and confidence value. Common ARM algorithm is explained 

briefly in the following section. 

Apriori 

Apriori is one the first algorithms which has large improvement in ARM and was 

introduced by (Agarwal et al., 1994). It requires the user to input two parameters, i.e. 

MinSupp and MinConf and assume that the data is in the horizontal layout. Horizontal 

data layout takes the form of transactional data where items in each record are separated 

by comma. In Apriori, the discovery of frequent itemsets (items that pass MinSupp 

threshold) is accomplished by levels where in the first level, Apriori counts the support of 

itemsets of length 1 (one-itemsets), and determines whether or not they are frequent. 

Then, in each subsequent level, the procedure starts with itemsets found to be frequent in 

the previous level in order to produce candidate itemsets.  

 

Apriori uses the downward-closure property in order to reduce the number of candidate 

itemsets at each level. The downward-closure property states that if an itemset passes the 

MinSupp threshold, then all of its subsets must also pass the MinSupp threshold. This 
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means that any subset of a frequent itemset must be frequent, and any superset of an 

infrequent itemset must be infrequent. This property improves the efficiency of mining 

frequent itemsets in the first step of ARM problem simply because the numbers of 

candidate itemsets have been minimized at each level. Most of the classic association rule 

algorithms, which have been developed after Apriori, use this property. 

 

Apriori is used extensively in the area of ARM, and is the most commonly used algorithm 

which has been adopted to discover rules in AC approach. Specifically, the following AC 

algorithms utilize Apriori in their training phase: Partial classifier (Ali, et al., 1997), CBA 

(Liu, et al., 1998), CBA (2) (Liu et al., 2000), ARC_BC (Antonie and Zaiane, 2004) and 

Negative Rules (Antonie and Zaiane, 2004). 

Associative Classification 

Classification and ARM are similar tasks in data mining, with the exception that the main 

aim in classification is the prediction of class labels, while association rule discovery finds 

correlations between items in a transactional database (Thabtah et al., 2005). The 

integration of ARM and classification is successfully done by (Liu et al. in 1998) by 

focusing on a special subset of association rules, called the Class Association Rules 

(CARs), whose right-hand-side (consequent) is restricted to the class attribute (Liu et al 

1998). Then the next step in AC is to build a classifier based on the generated CARs. It is 

also documented that some rules found by AC methods can not be discovered by the 

traditional classification methods. It should be noted that ARM methods were considered 

for producing rules from classification benchmarks and not for building a classifier before 

this major integration by (Ali et al, 1997).  

 

A variety of AC algorithms have been proposed in the literature, e.g. CBA (Liu et al., 

1998), CMAR (Li, et al., 2001), CPAR (Yin and Han, 2003), MCAR (Thabtah et al., 2004), 

CBA (2) (Liu et al., 1999) and MMAC (Thabtah et al., 2004). All have proved the 

competitiveness of the AC approach over other traditional classification algorithms such 

as decision trees (Quinlan, 1993), IREP (Furnkranz and Widmer, 1994), RIPPER (Cohen, 

1995), and Probabilistic Approaches (Duda and Hart, 1973) with regards to accuracy. 

 

Main Differences between ARM and AC 

One of the good surveys on the main differences between ARM and AC is documented 

by (Thabtah, 2006), and we summarize these differences as follows: 
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• No class attribute is involved in ARM (unsupervised learning), whereas a class 

label attribute is involved in AC 

• Over fitting is an issue in AC and not in ARM. Over fitting can be defined as 

when the training phase goes on too long with the aim of reducing the error rate 

to zero, the general performance of the resulted classifier on test data objects may 

deteriorate (Witten and Frank, 2005) 

• There could be more than one attribute in the consequent of a rule in ARM, as 

compared to only the class attribute in AC 

• The aim in AC is to predict the classes, whereas, the main aim for ARM is to find 

the correlations among the different items in the transactional database. 

AC Main Steps 

The main steps used to construct a classifier in AC are shown in Figure 2.2 and we can 

summarize them as follows: 

i) The discovery of candidate ruleitems. 

ii) The production of all frequent ruleitem that pass the MinSupp threshold. 

iii) All rules that have confidences above MinConf are formed. 

iv) Rule ranking and pruning is performed on the complete set of rules in    

order to form the classifier. 

v) The classifier is evaluated on test data to come up with its goodness 

(accuracy). 
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Fig 2.2:  Main Steps of an Associative Classification Algorithm 

Classification Based on Associations (CBA) 

This is one of the other AC algorithms described in detail because CBA is the basis of my 

proposed algorithm for data mining in experimental work. This algorithm was presented 

by (Liu et al., 1998) and it uses Apriori Candidate generation method (Agrawal and 

Srikant, 1994) for rule discovery. CBA operates in three steps, where in step 1, it 

discretises continuous attributes before mining starts. In step 2, all frequent ruleitems 

which survive the MinSupp threshold are found, then a subset of which that have high 

confidence are chosen to form the classifier. Pruning is done by using the pessimistic 

error based method (Quinlan, 1993).  

CBA (2) (Classification Based on Associations) 

In some classification datasets, class labels are unevenly distributed, causing the generation 

of many rules for the dominant classes and few and sometime no rules for the minority 

classes. Due to this problem, an algorithm called CBA (2) which uses multiple supports 

was proposed by (Liu et al. in 1999). The main improvements of CBA (2) over the 

original CBA are: 

• It uses multiple class supports; this means that for each class a MinSupp is 

assigned to it based on that class frequency in the training dataset. 

      MinSupp = total_ min_supp x frequency_Distribution (of Class). 

Training 
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Candidate 
ruleitems 

Frequent 
ruleitemset 

Rules 
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Classifier 

Discover Candidate 
Rule Itemsets 

Discover Frequent 
Rule Itemsets 
(based on 
MinSupp) 
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 Prediction step 
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• For highly correlated datasets, the original CBA rule generator is unable to 

generate rules with many conditions (i.e., long rules) due to the combinatorial 

explosion. When such long rules are important for classification, the classifiers 

suffer. However, CBA (2) is combined with decision tree method (Quinlan, 1992), 

to find long rules. The key idea is to use one classifier to segment the training data, 

and then choose the best classifier to classify each segment. Experiment results 

(Liu, et al. 1999) have shown that CBA (2) outperformed CBA and C4.5 in terms 

of accuracy. 

Experimental Work 

Design of AC Algorithm based on Apriori Candidate Generation 

  

Experimental study is carried out by us in an attempt to improve CBA algorithm search 

for rules. Specifically, we designed and implemented a CBA-like algorithm in Visual C# 

environment.  

Main Aim of the Implementation 

In the training phase of CBA (Liu et al., 1999) and CBA (2)( Liu et al., 1999), we noticed 

after the initial cycle that the merging of itemsets of size K in order to produce itemsets of 

size K+1, is done without considering the class labels of these itemsets and thus, wasting a 

considerable amount of CPU time. We aimed to decrease the computational time during 

the frequent itemsets discovery phase of CBA by considering the class labels of any 

frequent itemsets pair prior merging. In other words, if A and B are two itemsets found at 

iteration 1, our approach consider merging itemset A, B only if A and B have a common 

class. This may improve the search process by reducing the number of merging during 

each iteration and consequently reduce the computational time significantly especially for 

large and dense datasets.  

 

Since CBA adopts Apriori candidate generation method in its rule discovery step, the 

discovery of frequent itemsets is accomplished by levels where in the first level, CBA 

counts the support of itemsets of length 1 (one-itemsets), and determines whether or not 

they are frequent. Then, in each subsequent level, the procedure starts with itemsets found 

to be frequent in the previous level and merge them in order to produce candidate 

itemsets in current level. Our idea is to improve the merging of the disjoint frequent 
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itemsets in each level by looking at itemsets class labels. If both itemsets are associated 

with the same class, combine them, otherwise don’t merge them. 

The Proposed Rule Discovery Algorithm: 

The proposed algorithm improves upon CBA rule generation phase (Apriori candidate 

generation step) search for rules. We can summarise its training phase as follows: 

1. It scans the database to find candidate 1- itemset 

2. These are pruned to generate frequent 1- itemset 

3. Candidate 1- ruleitems of the form < Ai � c>, where Ai represents an itemset 

and c a class label, are formed by scanning the database again. 

4. Frequent 1 – ruleitem are generated, those are ruleitems which pass the MinSupp 

threshold. It should be noted that there may be more than one class associated with an 

itemset; in this case we consider the highest frequency class associated with that itemset. 

5. Frequent 1-ruleitem are used for the generation of candidate 2-ruleitem, with the 

consideration of common class labels. In other words, only 1-ruleitems with common 

class labels are joined to form 2-ruleitems. We call our new approach Look at the Class 

Approach (LCA).  

6. The process is repeated in each cycle until all the frequent ruleitem are formed. 

7. After all ruleitems are found we generate them as rules and rank them based on 

confidence, support and rule length. 

Experimental results  

Experiments on different datasets from UCI data collection (Merz and Murphy, 1996) 

were conducted. The experiments are performed using Microsoft Visual C# on 1GHz 

processor machine with 256MB of memory. The MinSupp used in the experiments is set 

to 5% and the MinConf is set to 40%. The experiments aim is to compute the number of 

times itemsets have been merged in each iteration. We would like to investigate whether 

reducing the number of merging during the training phase has impact on processing time.  

 

I will describe here that how both the approaches are working on a dataset of weather 

taken from UCI data collection repository. This example will give precise understanding 

that how our approach differs from the CBA and how useful it can be in mining of data 

from other fields. 
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@relation weather.symbolic 

@14 

@attribute outlook {sunny, overcast, rainy} 

@attribute temperature {hot, mild, cool} 

@attribute humidity {high, normal} 

@attribute windy {TRUE, FALSE} 

@attribute play {yes, no} 

@data 

 

Outlook Temperature Humidity Windy Play 

sunny hot high FALSE no 

sunny hot high TRUE no 

overcast hot high FALSE yes 

rainy mild high FALSE yes 

rainy cool normal FALSE yes 

rainy cool normal TRUE no 

overcast cool normal TRUE yes 

sunny mild high FALSE no 

sunny cool normal FALSE yes 

rainy mild normal FALSE yes 

sunny mild normal TRUE yes 

overcast mild high TRUE yes 

overcast hot normal FALSE yes 

rainy mild high TRUE no 

Table 2.1: Weather Database 

Weather is a relation with 14 entries, 4 attributes with different attribute values and a class 

attribute play that can have two values, yes or no. The attribute outlook can have three 

values rainy, overcast or sunny. Humidity can be normal or high.We produce results for 

two different approaches; the first approach is similar to Apriori search process where 

joining disjoint itemsets are performed regardless of the class labels. The second approach 

is LCA, where it considers merging only itemsets which have identical class labels. We 

want to make it clear here that we are only investigating the training phase (learning the 

rules) and not the classification step (building a classifier). The rule generation phase is 

experimented in this section, and constructing of the classifier will not be implemented 

here due to time constraint. 
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Results of Apriori for Weather dataset: 

 

After the first iteration the frequent 1 rule items are extracted from the dataset based on 

5% support value and 40% confidence value. It should also be noted here that if an 

attribute occurs with both the class labels then the combination with the higher frequency 

is considered, e.g. sunny with class value ‘no’ has a frequency of  3  in dataset . The 

frequency of sunny with class value ‘yes’ is 2. So in this case (sunny - no) is considered. 

This would be the criterion for other combinations in 1st iteration. 

 

 

Attribute-
Value 

Class  Frequency 

sunny no 3 

high no 4 

overcast yes 4 

hot yes 2 

FALSE yes 6 

rainy yes 3 

mild yes 4 

cool yes 3 

normal yes 6 

TRUE yes 3 

Table 2.2: After 1st iteration, 
frequent 1 rule-itemsets 

 

 

 

 

Table 2.3: After 2nd iteration, frequent 2 Rule-itemsets 

 

In the second iteration disjoint itemsets or attribute values are combined regardless of 

there class labels. The itemsets are combined in the subsequent iterations by the rule 

defined above. 

Attribute-value Attribute-value Class Frequency 
sunny hot no 2 
sunny high no 3 
sunny FALSE no 2 
hot high no 2 
hot TRUE no 1 
high TRUE no 2 

overcast hot yes 2 
overcast high yes 2 
overcast FALSE yes 2 
hot FALSE yes 2 
high FALSE yes 2 
rainy mild yes 2 
rainy high yes 1 
rainy FALSE yes 3 
mild high yes 2 
mild FALSE yes 2 
rainy cool yes 1 
rainy normal yes 2 
cool normal yes 3 
cool FALSE yes 2 

normal FALSE yes 4 
rainy TRUE no 2 

overcast cool yes 1 
overcast normal yes 2 
overcast TRUE yes 2 
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Results of New Propose Approach for Weather Dataset 

All the value used will be same; the main difference can be noticed clearly in the second 

iteration. When the itemsets are joined considering the class labels, if the class labels are 

same then join them else do not. 

 

Attribute-
Value(itemset) 

Class  Frequency 

sunny no 3 

high no 4 

overcast yes 4 

hot yes 2 

FALSE yes 6 

rainy yes 3 

mild yes 4 

cool yes 3 

normal yes 6 

TRUE yes 3 

Table 2.4: 1st iteration frequent 1 
RuleItemset 

                                                   
 

 

 

                                                                                            

                                                                             Table 2.5: 2nd iteration frequent 2 RuleItemsets 

 

In 2nd iteration class labels are considered before joining the itemsets like sunny and high 

are joined because they have common class label ‘no’. Sunny and hot is a combination 

that can be seen in the previous approach but here as they have different class labels, 

sunny with ‘no’ and hot with ‘yes’. So the combination is not made between these two 

itemsets. This approach is adopted for all other iterations. This will significantly decrease 

the number of merging leading to increase computation time as demonstrated by the 

results in details of all other datasets below. 

 

Table 1 shows the number of times itemsets have been merged in each iteration for 

different classification benchmark problems (Merz and Murphy, 1996) using the two 

approaches we consider. Particularly, we compute the number of times itemsets have been 

merged at each iteration and for each dataset we consider. This has been done for LCA as 

well as CBA rule generation methods, i.e. Apriori. With the new approach, the number of 

itemsets that have been joined during each iteration is reduced significantly for the 

Itemset Itemset Class Frequency 

sunny high no 3 

hot TRUE no 1 

overcast hot yes 2 

overcast FALSE yes 2 

hot FALSE yes 2 

rainy mild yes 2 

rainy FALSE yes 3 

mild FALSE yes 2 

rainy cool yes 1 

rainy normal yes 2 

cool normal yes 3 

cool FALSE yes 2 

normal FALSE yes 4 

rainy TRUE no 2 

overcast cool yes 1 

overcast normal yes 2 

overcast TRUE yes 2 
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majority of the datasets. For instance and for the “Lymph” dataset, the number of times 

itemsets have been merged after iteration 1 using the classic CBA rule generation method 

are  2585, 8460, 16103, 18549,7381 and 53171 for iterations, 2,3,4,5,6,7, respectively. 

Whereas, LCA significantly drops the number of times itemsets have been merged at the 

same iterations to 631, 909, 642, 212, 0, and 2626, respectively. In general, our approach 

saves too many unnecessary itemsets merging for most datasets, which therefore should 

reduce the processing time during learning the rules as shown in Table 2. 

 

It should be noted that the values in iterations 3, 4 5, and 6 of the “Led7” dataset for LCA 

algorithm are zero if compared to the values generated by the other approach. It turned 

out that this is due to the fact that “Led7” dataset has several different classes. In other 

words, after iteration 2, the remaining itemsets have different class labels which explain 

the zero value. 

 

COMPARISON OF THE NUMBER OF MERGING AT EACH STAGE(CYCLE) FOR CBA AND OR APPROACH 

Number of times itemsets have been merges at each iteration 

Approach Dataset Iteration 1 Iteration 2 Iteration 3 Iteration 4 Iteration 5 Iteration 1 Number of 
merging in all 
stages 

LCA* Balloon 14 12 4    30 

Apriori**  14 32 16    62 

LCA Contact 23 28 3    54 

Apriori  23 44 0    67 

LCA Iris-Id 27 12 3    42 

Apriori  27 52 19    98 

LCA Vote 60 423 775 897 791 0 2946 

Apriori   2605 8832 17396 21159 8386 58438 

LCA Zoo 196 208 296 318 235 0 1253 

Apriori  196 4374 10220 15187 14875 6414 51266 

LCA Led7 140 14 0 0 0 0 154 

Apriori  140 280 560 669 432 62 2143 

LCA Glassd 90 66 32 9 1 0 198 

Apriori  90 525 885 759 325 42 2626 

LCA Lymph 93 631 909 642 212 0 2487 

Apriori  93 2585 8460 16103 18549 7381 53171 

LCA Sick 45 537 1173 1721 1722 0 5198 

Apriori  45 1103 3136 5650 6669 2829 19432 

LCA Cleaved 50 380 697 935 796 3 2861 

Apriori  50 2008 8356 21794 35928 16959 85095 

LCA Weather 19 20 3    42 

Apriori  19 44 14    77 

Table 2.6: The number of merging difference of all stages of both approaches 
LCA*= Looking at the class; Apriori **= without looking at the class 
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Dataset LCA Apriori  Difference (%) 

Balloon 140 992 85.8871 

Contact 160 241 33.60996 

Iris-Id 181 190 4.736842 

Vote 244612 770828 68.26633 

Sick 1316453 550765 -139.023 

Cleved 359146 1009219 64.41347 

Led7 8052 68999 88.33027 

Zoo 20229 164697 87.71744 

lymph 26007 320080 91.87484 

weather 140 151 7.284768 

glassd 1271 3054 58.38245 

 

Table 2.7: Execution Time (milliseconds) 

 

Table 2 shows the processing taking LCA and Apriori in learning the rules. It is obvious 

from the numbers that the proposed algorithm saves large amount of processing time if 

compared to Apriori. This is because LCA avoids unnecessary merging of uncommon 

class labels itemsets in iterations that precede the initial iteration. This eventually reduces 

the search and consequently decreases CPU time as well as memory usage. In near future 

we will record the memory used to hold itemsets for LCA and Apriori during the training 

phase. 

 

The processing time results of our approach on the ten datasets are consistent and better 

than Apriori approach with the exception of the “Sick” dataset. After analyzing the “Sick” 

dataset, it turn out that this dataset contains only two classes and the frequency of one 

class is much higher than the other one. In fact, almost all the itemsets in this dataset are 

associated with the dominant class, which means that the majority of the itemsets, which 

survived MinSupp threshold at iteration 1 are associated with an identical class. Further, 

since our approach looks at the class labels while merging itemsets, this will consumes 

longer time than Apriori, which merges itemsets without the need to check the class 

labels. This explains the high CPU time results for LCA on this particular dataset over that 

of Apriori. 
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This chapter is based on the second part of the dissertation as discussed in chapter 1. This 

chapter will begin with the objectives of CRM. Every CRM system has an objective; 

therefore the rationale of mCRM will be discussed in light of theoretical CRM objectives. 

As mentioned before, not much research has been done on mCRM. Therefore as this area 

is quite new, the main purpose of this research is to build an empirically grounded 

framework of the initiation stage of Mobile Customer Relationship Management (mCRM) 

in retailing. For the purpose of this study, mCRM can be described as an application of a 

CRM system. mCRM can therefore make use of mobile marketing, advertising or sales 

promotional activity by integrating hardware and software applications. In doing so it can 

allow a company to build and maintain a profit-maximizing portfolio of customer 

relationships.  

Objectives of CRM systems 

 

Many organizations are realizing that a closer relationship with the customer is a key 

factor in business success therefore they are moving closer to their customers and their 

extended enterprise business units (Wilson et al. 2002). Business opportunities can be 

increased by the implementation of CRM objectives; 

 

• The right customers are targeted and a progressive process of communication is used 

with them (Wilson et al. 2002). 

• Each customer is offered the right offer through the correct channel and at the right 

time. (Wilson et al. 2002) 

 

It becomes comprehensible that the rationale for mCRM is very clear in the light of these 

objectives (for CRM systems). mCRM, in its initiation phase, is a step towards process 

improvement, via which the right customer can be reached efficiently. Section 4.4 is 

dedicated to address all these objectives. 

Introduction 

 

Over the past few years, CRM and mCRM have become popular fields of research within 

academics and industrialists alike. However, notably mCRM has not received as much 

coverage amongst academic research as compared to CRM and it is only recently that this 

subject has been given its due attention. mCRM is seen to provide a direct link between 
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the customer and the company. The mobile phone then becomes an instrument via which 

the company can relay its services, marketing programmes and sales objectives directly 

into the hands of its customer. Mobile phones can serve as a powerful marketing channel 

for any company. The use of mCRM can provide a value to the customer by providing 

services that make the customers life easier on a day to day basis. With the advent of 2.5G 

and 3G wireless networks, the mobile has become a means of sending and receiving 

better quality messages and such aspects as video calling and picture messaging, which 

were not common before, have now become a popular common practice. These new 

innovations therefore provide any company with a solid foundation for further service 

development and richer marketing campaigns to attract new customers and retain existing 

ones. Therefore, utilizing mCRM is seen as an ideal way for building and maintaining 

customer relationships today and especially for the future. According to Barnes and 

Scornavacca (2004), in the near future we will find that marketing via cell phones has 

become as common as television or newspapers advertising today. 

Initiation Stage of Mobile CRM (mCRM) 

 

According to Reinartz et al. (2004) the CRM process contains three key stages; initiation, 

maintenance, and termination. At present we are in the initiation stage of the mCRM 

process and the customer relation at this stage is different to what it will be in the 

maintenance phase. Srivastava et al, (1998), suggests that companies need to manage their 

customer relationships in different ways at each stage. As mentioned in chapter one, 

technology plays an important role in CRM (Zablah et al. 2004). Due to the major 

uncertainties in information development, Laudon and Laudon (1998) suggest that a 

greater emphasis should be put on the role of technology in the initiation phase. The 

company may find that this is due to the customers’ lack of interest in the new technology 

for various reasons. It may be that the technology is too complicated to operate, too time 

consuming, not applicable on a day to day basis, or simply because customers are happy 

with what they already have. However to bring a new technology to the customers 

attention any company needs to use existing channels of communication to promote and 

market the new channel. In other words, the company needs to integrate mobile 

marketing into its existing and firmly established marketing communications to initiate 

customer dialogue. (Sinisalo et al, 2005). 
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Fig 3.1: CRM and multiple media 
Source: adopted from Bradshaw & Brash (2001) 

 
Overall it can be concluded that the initiation stage of mCRM comprises of the following;  

1) Technology,  

2) Customer database. 

3) Media integration (see figure 3.1). 

 
 
 
 

 
 
 

Fig 3.2: Initiation stage of mCRM 
Source: Author 

 

CRM enables a company to become familiar with its customers by integrating hardware, 

software and applications aimed at understanding customers. Once a company is familiar 

with its customer it is better equipped to interact, respond and communicate effectively 

and in accordance to its customers needs.  

 
When a CRM strategy has been designed, a database is created to manage the customers 

(Ryals, L. and Payne, A, 2001). As mentioned above, there are three key elements for 

building a customer database for mCRM (Sinisalo et al, 2005). Successful CRM strategies 
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can only be developed once the information has been securely established into the 

customer database (Ryals, L. and Payne, A, 2001). With regards to mobile phone 

customers, these strategies require building the customer database at the beginning 

(Sinisalo et al, 2005). Sinisalo et al, (2005) describe three key elements of building a 

customer database for mCRM purposes as trust identification and permission (Sinisalo et 

al, 2005). Each of these elements will now be discussed in further detail. 

Trust 

Trust is an integral component in all aspects of life and it is seen to be the foundation of 

all business interactions. Therefore when a customer database is designed for the purposes 

of mCRM, trust has to be established first to make a solid foundation. This element of 

trust is important for the company as well as the customer. The customer will trust the 

company to respect the privacy of its customer and not misuse this very personal medium 

of communication. In parallel to this the company will trust the customer to use the 

channel in the way the company expects it to and to not exploit the channel. Trust is built 

over time and it becomes stronger with the accumulation of positive experiences and the 

fulfillment of contracts on both ends. (Grossman, 1998). As can be expected, trust is 

therefore difficult to build initially. In the context of mCRM it is probably more difficult 

to establish this initial trust compared to that of traditional businesses. As mCRM is a 

considerably new innovation, the customer will have very little information available to 

start basing their trust in the company; therefore a mCRM company will need to work 

extra hard and find appropriate methods to enhance the customers trust. To build this 

trust Bames and Scornavacca (2004) suggested that instead of interrupting and annoying 

people with information they may not desire, trust can be created through permission 

marketing. Permission marketing is a term used in electronic marketing. It refers to a 

marketer seeking permission before sending any advertisements to prospective customers. 
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Fig 3.3: Key elements of building Customer Database for mCRM 
Source: Adopted from Sinisalo et al, 2005 

Identification 

Customer identification is very important especially as mCRM is designed to deliver 

company functions like sales, marketing and services through the mobile to the customer. 

Mobiles today have become very personal devices and it is often seen that many people 

become very distressed upon finding they are without their mobile phone. Mobiles allow 

their owner to be contacted any time anywhere and it is for this reason that mobile 

marketing should be delivered for each individual’s personal needs. A company can only 

achieve this if it takes the time and effort to identify the customers likes and dislikes. 

Without this medium of information the company will be oblivious to its customers needs 

and it will not be able to handle them effectively (Park and Kim, 2003).  

 

For this purpose, a mCRM server can be engineered by organizations but organizations 

have to view the mobile medium as a part of their CRM strategy rather than a separate 

project (see figure 4.2). In other words, mCRM should be seen as a complement, not a 

substitute for traditional CRM. 

Permission 

To build trust Bames and Scornavacca (2004) suggested that instead of interrupting and 

annoying people with information they may not desire, trust can be created through 

permission marketing. Permission marketing is a term used in electronic marketing. It 

refers to a marketer seeking permission before sending any advertisements to prospective 

customers. As the mobile phone is a very personal object for each individual it makes 
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sense to use permission-based marketing. It is important for companies to seek the 

permission of customers before sending them mobile marketing messages for the 

following reasons. First, the use of mobile media as a marketing channel is, in the 

European Union (EU) area, regulated by law (Directive (2002/22/EC)) and involves 

asking end users’ permission to send unsolicited marketing messages via all electronic 

communications for marketing purposes. Secondly many studies have shown that 

customers are more likely to respond positively to marketing messages if they have given 

permission to the company to send them (Tsang et al, 2004). 

Value Chain Creation for mCRM 

 
To analyze the mCRM in an organization, it is necessary to understand value chain. The 

key players in the mCRM value chain are the advertisers, the m-advertising companies, 

the media owners, the traditional advertising agencies, the mobile network 

operators/carriers, the technology providers (hardware or software) and the customers 

(Sinisalo et al, 2004). Organizations that desire to implement mCRM need to create a 

strong and reliable value chain. 

 

5C is a model which provides a management tool for mCRM players so they can build up 

a value chain to form a full business scenario. The 5C model also provides a deeper 

understanding on the factors that are crucial to the value chain creation (Sinisalo et al, 

2004). 

Contents 

The contents of any mobile service must be attractive enough to entice and retain the user 

(Paavilainen, 2002). The golden rule of advertising is that ‘content is the king’. This is also 

applicable in mCRM and to allow for effective communication, organizations need to 

understand the important aspects that make mCRM. 

Cross-media Marketing 

Cross-media marketing can be seen as the use of a mobile channel coupled with the use of 

different CRM channels. The mobile channel cannot serve its full purpose just by itself as 

it needs traditional media to flourish. According to Bradshaw & Brash (2001), mobile 

advertisers can use the traditional media to explain their services and then use mobile 

media to remind people to use the service or inform them of improvements or extras 

made to the service. 
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Fig 3.4: The 5C model for mCRM value chain 

Source: (Sinisalo et al, 2004) 

 

Campaign Management 

 
The main success factor in m-advertising is the fact that m-advertising technology enables 

a company to execute and analyze its campaign. Campaign management is the term given 

to this factor and it also refers to the fact that m-advertising specific technology is a 

requirement for effective transmission of m-advertising campaigns. (Sinisalo et al, 2004). 

 

Customer Database 

 

As, described earlier, the key elements of building a customer database for mCRM 

purposes are a customers trust, identification and permission to send marketing messages 

through the mobile phone (see figure 4.2). Without making a customer database, 

customers become invisible for organization. Therefore, a customer database is a key 

component of the mCRM value chain. 

Carrier Co-operation 

 

In order to target a wider spectrum of customers and deliver effective advertising, mobile 

advertising companies should collaborate with network operators. Without this co-

operation, organizations can not implement mCRM unless they have their own mobile 

network. 

 

Building value to mobile service 

In order to take advantage of the mobile and personal medium, we should be able to build 

value to mobile services. Building value to mobile services means building value to the 

business itself. Here we provide a 4-component model to build value to mobile services 

(adopted from 5 M’s model of (Ahonen, 2004)). It works with any digital service. If a 
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service can not benefit from this model, that service will be unable to bring the required 

satisfaction to users on mobile phones.  

Movement awareness 

Movement defines mobile networks and services. It is vastly technology oriented and 

leads to over-emphasis of LBS (Location based Services). Location awareness can be seen 

as the driving force of many wireless applications. While mobile phones are usually carried 

with intelligent location awareness, technical solutions are available so the companies can 

utilize distance information as triggers for their m-advertising campaigns. Generally 

speaking, mobile terminals can be located through network-based positioning (or remote 

positioning), accurate local area positioning techniques, and satellite positioning ((Rainio, 

2003) in (Leppäniemi, 2005)).  

In the context of retailing, it is of very high importance. Let's assume a customer, who is a 

permanent resident of City A and always buys goods from Supermarket X. Supermarket 

X can send texts to the customer regarding special offers or services in that particular 

store that would benefit the customer. These services may vary to include job alerts, new 

products, discounted offers, special events etc. However if the customer then decided to 

leave City A and go and live with his/her parents for the weekend in City B, then the 

same supermarket branch can locate its customer in City B and make them aware of 

similar offers in the store in that city.  Therefore in a sense a particular company can 

follow its customers via mCRM and target them accordingly, no matter what the users’ 

location. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig: 3.5: Model for building value to mobile services 
Source: Adopted from Ahonen 2004 
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Moment awareness  

 
Moment identification brings about impulsive behavior. It can create massively over-

valued services, if the timing is right.  

BDDO, one of the biggest advertisement agency groups in the world ran a survey of 3000 

customers around the world. One of the findings was that 60% of mobile phone users 

take their phone to bed with them (Ahonen, 2006). From this it can be seen that the 

mobile phone is an accessory which is with the user for a large part of their day, and night. 

Therefore keeping this in mind, it can be assumed that if a text message regarding a 

service, information, offer etc, is sent at a particular time, there is a large probability that it 

will received at that point in time. Unlike e-mails and traditional mail, which have a risk of 

being deleted, ignored or paid attention to too late, communication sent at the right time 

to the right person can have a great effect. For example, if the user signs up for a service 

where they would like to be informed of vacancies in the managerial position, then they 

would be able to receive a text to inform them of this the minute the position is 

advertised. This would increase the chances of success as the user would be one of the 

first to apply and therefore would not be rejected on the basis of a late application. 

Another example would be if someone wanted to buy a specific type of product. As soon 

as one becomes available, they would be the first to be informed of the details.  

It is increasingly apparent how many occasions such as birthdays, anniversaries and other 

special days are being exploited and marketed by certain companies. Therefore we see that 

a lot of people get sucked into this marketing frenzy and find themselves worrying about 

forgetting such occasions or not knowing what presents to buy. mCRM can tackle this 

problem by alerting the user of such events on the day or one day before and so avoiding 

the stress of forgetting. 

Networking 

Nearly everyone we know has access to a mobile phone. We find that as our network of 

friends and family can link us altogether, so can our mobile phones. This can be portrayed 

in a very simple example. Let us take the concept behind Msn and elaborate on it a little. 

On Msn, it is possible to allow and block certain individuals from your contacts, which 

allows you to control your contact with the outside cyber world in accordance to your 

individual discretion. In this same way, if we are able to control who has access to our 

information then this can become a valuable source for our near and dear ones. As our 

friends and family use particular services in retail, recreation, business etc, the analytical 

CRM can monitor this behavior and with the permission of the person, this information 
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can be shared between these individuals via mCRM. The benefits of such an activity could 

be that if person Z likes to eat out at a particular restaurant, then this information can be 

relayed to person Y, with the consent of person Z, so that person Z can take person Y to 

that restaurant for a birthday meal! Alternatively, on the other end, the restaurant can 

utilize mCRM to advertise special offers, or certain events taking place at the venue, for its 

regular customers to further enhance customer satisfaction. Offers can be in the form of 

"buy one meal get the second free or at a discounted price". In this way even though the 

second person may not be using the mCRM system themselves they are still benefiting 

from it via their friend or colleague. Another utilization of this service would be if person 

Y always buys a particular perfume, then person Z can be informed of this via mCRM, 

with additional information on where to get this perfume at the best deal. 

Personalized Service 

To a certain extent, all the above components are only feasible if a personalized service is 

set up by the user in the first instance, stating their needs, requirements and interests. For 

example, there is no point of a supermarket texting a vegetarian customer the latest offers 

on beef and chicken! To get the most out of mCRM, the user will be required to input 

necessary information so he/she can benefit from those involved in the scheme of 

providing services or information. 

 

A practical example would be where an individual sets up the criteria for a job they 

require, ranging from the post, to location, to salary, to job specification etc. This 

information would then be available to those the user allows and he/she would receive a 

text regarding the opening of the post, the deadline for applications, progress of their 

application and finally success or failure of the application. 

Cost effectiveness of mCRM 

One of the great benefits of using mCRM is that it allows companies to run successful 

marketing campaigns with a fraction of the cost and time used by traditional methods of 

marketing such as mail and telephone (Enpocket, 2003). The cost of a particular 

advertisement is calculated by two methods. These are cost per thousand impressions 

(CPM) and cost per rating point (CPP) (Leppäniemi et al, 2005). CPM is widely used for 

print and electronic media, while CPP is more popular for electronic media (Hairong, 

2003). Initial studies in this field have mainly used CPM calculations where the unit cost 

of a media vehicle is multiplied by 1000 and the result is then divided by the size of the 
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audience for that vehicle (Kotler, 1997). Marketers need to apply several adjustments to 

the initial CPM measure in media selection. This comprises of as quality of the audience, 

audience-attention probability and prestige and believability of media selection 

(Leppäniemi et al, 2005). It has been estimated that the CPM for direct mail is between 

US$500 to US$700, and for e-mail the CPM ranges from US$5 to US$7 (GartnerG2, 

2002). Keeping this in mind we can observe that although e-mail marketing is losing its 

efficiency, m-advertising provides an alternative channel to promote goods and services. 

Poropudas, (2002) found that with a remarkable average response rate of 11% at a low 

average campaign cost of US$32,000 (24,000 Euro), m-advertising offers great economics 

compared to other direct marketing channels. In addition, Enpocket (2002) compared the 

response rates of other mediums to m-advertising (SMS). The results imply that SMS has 

an average response rate of 15%, followed by e-mail (1–6%) and direct mail (1–5%). 

Forrester further calculated that CPM of US$125 with a response rate of 13% in m-

advertising, undercuts phone and mail alternatives. It seems that in building a continued 

dialogue between the marketer and the customer, m-advertising has no comparative 

alternative (Poropudas, 2002). Results of one Jupiter Media Metrix study shows that, 

“there are currently less than 20 million active wireless data users in the USA; by 2005, 

Jupiter forecasts, that the number will equal about 75 million and the total wireless 

advertising revenues in 2005 will probably top out around $700 million” (Caroline J., 

2001). 

Spamming 

Spam can be defined as unsolicited marketing messages sent via e-mail or to a mobile 

phone (Richmond, 2004). However, as long as there is an existing customer relationship 

present, it is legal to approach consumers via e-channels, as stated in the new European 

Union directive (2002). This is often perceived as spam from a users’ standpoint, but in 

legal terms, it is not. Spam is closely related to the invasion of one’s privacy (Leppäniemi 

et al, 2005). 

Mobile Marketing Association is worried regarding the definitions of m-advertising, 

meaning that media and even academic papers often portray all mobile marketing to 

spam. A Code of Conduct has been developed by the MMA for the players of m-

advertising which defines spam in mobile marketing. The Code of Conduct includes six 

principles which the MMA has labeled as the six C’s of privacy (Leppäniemi et al, 2005): 
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1. “Choice (mobile marketing is acceptable only to consumers that opt-in to receive 

it; permission marketing)” 

2. “Control (consumers who opt-in must have any easy way to opt-out of all mobile 

marketing)”  

3. “Constraint (consumers should be able to set limitations on messages received)”  

4. “Customization (analytical segmentation tools will help advertisers optimize 

message volume, ROI, and relevancy to the consumer)” 

5. “Consideration (consumers must perceive value in any mobile marketing 

campaign)” 

6. “Confidentiality (privacy policies must be aligned between the carrier and the 

brand)” 

 

While intelligent mCRM involves the use of a user’s personal information, privacy is the 

most important regulatory issue that should be taken into account in developing and 

implementing mCRM systems. 

Permission marketing as a CRM strategy 

 

One of the important principles in MMA’s code of conduct for mCRM is “Choice”, 

which in other words, is the idea of permission marketing. Mobile marketing today, is 

almost entirely SMS-based; the diffusion of MMS enabled phones will presumably shape 

the industry in the future (Barwise and Strong, 2002).  Therefore, it can be expected that 

the pressure by regulatory authorities to incorporate permission marketing in all 

customer contact will increase. For forward thinking organizations, marketing 

permissions can be (should be) one of the core strategy because this strategy will mark 

the difference between adoptable and slow pace organizations. The organizations that 

build successful relationships with customers based on permission marketing will not 

only protect customer’s privacy and comply with law, but also collect, maintain and use 

information in such a way that will help organizations to develop marketing practices to 

deliver targeted and personalized services to the right customers promptly, by using the 

most effective medium of communication. 
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Permission marketing being a strategic process for an organization will not only help 

organization to keep up the regulatory authorities pressure but will also serve as an 

opportunity to renovate over all CRM systems. As a part of this strategic process, all 

important and relevant information can be collected and combined with existing 

technology infrastructure, making it a complete, transparent, trust worthy and flexible 

CRM system. 

 

Looking ahead 

 

In the context of mCRM, permission should be renewed according to the nature of the 

service agreed/accepted by the customer and there should be no hidden agendas for 

maintaining the relationships with customers through mobile communication by offering 

different services. Validity of the permission is dependent on the service accepted by the 

customer and the purpose of communication should be clearly reflected in the 

communication. For example, if a customer has agreed to receive a mobile message on 

their birthday, then this is what should happen and the customer should not be sent other 

marketing related messages. Sub-permissions should be asked before turning 

communication for other services. It is well known among marketers that asking for a 

customer’s permission is better and easier than asking for forgiveness (Bayne, 2002). 

. 

Organizations should make it clear that permission is not a guarantee that the customer 

will respond or pay attention. It is important to note here that permission marketing 

should only be used to facilitate for services for which the customer has given 

permission for, for example birthday wish texts, job alerts etc. It should not be used as a 

tool to bombard the customer with general marketing schemes as this would be a 

breach in the customers’ agreement and a source of untrust for the company. However, 

assuming the customer uses the service provided via permission marketing, it can be 

used as a stepping stone to introduce and lure customers towards other services and 

products which may be of benefit to them, as Ghosh (2007) says, mobile 

communication is customized because the message can be prepared to appeal to the 

addressed individual, it is up-to-date as the message can be prepared very quickly and 

finally it is interactive as the message can be changed depending on the person’s 

response. 
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Chapter 4 
 
 

C O N C E P T U A L  F R A M E  W O R K  &  R E S E A R C H  
M E T H O D S    
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The previous chapters provided a brief review of literature related to our research areas. 

This brief chapter will provide the conceptualized frame of reference for this study. The 

aim of this chapter is to select relevant theories and concepts that we will use in our 

research (especially for part 2 of the dissertation). Hence, the frame of reference will 

guide us when collecting the data and help us fulfil the purpose of gaining a better 

understanding of CRM in organizations with a mobile communication channel 

(mCRM). 

Conceptualization 

“Conceptual framework explains, either graphically or in narrative form, the main 

things to be studied”, Miles and Huberman (1994). We will start by presenting theories 

that are connected to our research area in tabular form. Figure 5.1 visualizes our frame 

of reference, on how to utilize a mobile as a medium for CRM. There are two stages of 

our frame of reference. Stage 2 depends on stage 1. A mCRM server can be engineered 

by organizations but organizations have to view the mobile medium as a part of their 

CRM strategy rather than a separate project. In other words, mCRM should be seen as 

complement, not a substitute for traditional CRM. Technically, building a customer 

database (mobile customers) can not be made without the help of Operational and 

Analytical CRM. Operational CRM enables and streamlines communications and involves 

the areas where direct customer contact occurs. Operational CRM (front-office) will be used 

to promote newly developed channels and Analytical CRM (back-office) involves 

understanding the customers’ activities that occurred in the front office and enables an 

organization to analyze customer relationships through data mining. Analytical CRM will be 

used to develop customer databases for mobile communication. 

 

Stage 2 of our frame of reference is an integrated form of organizational CRM 

concepts, which may be considered, if mCRM is to be implemented in organization. 

This integrated emerged frame of reference will guide us when collecting the data and 

help us fulfill the main purpose of this study in order to build an empirically grounded 

framework of the initiation stage of Mobile Customer Relationship Management (mCRM) 

in retailing. 
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Table: 4.1 Conceptualization of emerged frame of reference 
Source: Adopted from theory discussed earlier and (Johansson J., Sparredal, J., 2005)    

 

Research Methods 

 
Research can be performed in a variety of ways depending on the knowledge of the 

researcher, the situation he/she is performing the research on and the research area itself. 

The first part of dissertation is about Data Mining (part of Analytical CRM). It provides 

the reader with an overview of the literature, related to the Data Mining Techniques. In 

addition to this in chapter 2 we present the explanation of Data Mining algorithms. Research 

in the first part is mainly experimental based (on computer). 

 

If a problem is not clearly defined, or its real scope is as yet unclear, exploratory research 

is often conducted (Ryerson University, 2007). The results of exploratory research are not 

usually useful for decision-making by themselves, but they can provide significant insight 

into a given situation (Ryerson University, 2007). In our context (second part of the 

dissertation), theoretical studies in mCRM are limited and this research area is still not 

much known, the main focus will be on an inductive method. Therefore, our research will 

Stage 1: Full support from Operational and Analytical CRM (e.g. Media Integration and 
Data Mining) 

Stage 2: How to utilize mobile medium in CRM 

Implementation 
 
1. Management 
commitment 
2. Integration of other CRM 
concepts and technologies 
with mCRM system 
3. Building customer 
database (via identification, 
trust and permission rule) 
 

Management 
 
1. Managing mCRM value 
chain (contents, cross-
channel marketing, carrier 
cooperation, campaign 
management)  
2. Adding value to mobile 
services (movement 
awareness, moment 
awareness, networking and 
personalized services)  

Evaluation 
 
1. Analyzing customer data 
2. Customer interaction 
measures 
3. Loyalty 
4. Improving service quality 
5. Establishing relationships 
with customers 
6. Building an attractive and 
virtual community 
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be exploratory. The reason for this exploratory research is to test concepts of mCRM 

before they are put in the market-place. 

Qualitative and Quantitative research can also be used sometimes when conducting 

exploratory research (Ryerson University, 2007); both methods have their strengths and 

weaknesses. 

 
 
 
 
 
 
 
 

Qualitative   
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

 
 

Table 4.2: Research methods 
Source: Information gathered from Ryerson University Website 

 
We will use a variety of research methods in our research. For example, Quantitative 

research is carried out to support the main purpose of this study. This is to build an 

empirically grounded framework of the initial stage of mCRM in retailing. The empirical 

part of the study employs a single-case study method. 

Questions like “how often” or “how many” can be answered from quantitative research; 

as we want to find out the readiness of customers towards mCRM. Under a qualitative 

research method, an observation will be performed on a group of people separately, to 

Research on mCRM 

Exploratory 

Qualitative Vs Quantitative 
 
The analysis of the results is much more 
subjective. 
 
The results are based on smaller sample sizes. 
 
 
The results provide much more detail on 
behaviour, attitudes and motivation. 
 
The findings are more in-depth since they 
make greater use of open-ended questions. 
 
Research Techniques: 

Interview 
Focus group 
Projective methods 
Case study 
Observation 

 

Quantitative Vs Qualitative 
 
The analysis of the results is more objective. 
 
 
The results are based on larger sample sizes 
that are representative of the population 
 
The results provide less detail on behavior, 
attitudes and motivation. 
 
The research can usually be replicated or 
repeated, given it high reliability 
 
Research Techniques: 

Observation 
Experimentation 
Survey  
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find out their attitudes or readiness toward SMS or text messages. In this disguised 

observation, I will pretend to be someone else, who is sending them a SMS to find out 

their responses. 
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Chapter 5 
 
 

F I N D I N G S  A N D  C O N C L U S I O N  
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This chapter will be concerned with the findings of the dissertation. The conclusions 

drawn from the second part of the dissertation concerning mCRM will also be discussed. 

The first part of the dissertations main findings have been discussed in chapter 2. In 

addition to this we will present the final conclusion to our dissertation in this chapter. 

In this chapter our study will endeavor to build an empirically grounded framework of the 

initiation stage of (mCRM) in retailing. One of the limitations of our empirical research is; 

beside quantitative research, it has elements of qualitative research because results are 

based on comparatively small sample size (74) and are not representative of the 

population. Second, research was carried out for English retailing market and was specific 

to Bradford city only. Therefore, research results may not be replicated or repeated if 

carried out in more advanced cities of England, given it low reliability. In other words, 

analysis of the results is much more of subjective nature.  

Research Findings 

 
Altogether 74 consumers participated in the survey. Details of consumers with respect to 

age groups and gender are given below in tabular form: 

 

 

 Frequency Percent Valid Percent 
Cumulative 
Percent 

Male 37 50.0 50.0 50.0 

Female 37 50.0 50.0 100.0 

Valid 

Total 74 100.0 100.0   

Table 5.1: Consumer count with respect to gender 

 

 

 

 Frequency Percent Valid Percent 
Cumulative 
Percent 

Age<30 52 70.3 70.3 70.3 

Age>30 22 29.7 29.7 100.0 

Valid 

Total 74 100.0 100.0   

Table 5.2: Consumer count with respect to age group 
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Age 

 
Age<30 Age>30 

Total 

Count 31 6 37 

% within Sex 83.8% 16.2% 100.0% 

% within Age 59.6% 27.3% 50.0% 

Male 

% of Total 41.9% 8.1% 50.0% 

Count 21 16 37 

% within Sex 56.8% 43.2% 100.0% 

% within Age 40.4% 72.7% 50.0% 

Sex 

Female 

% of Total 28.4% 21.6% 50.0% 

Count 52 22 74 

% within Sex 70.3% 29.7% 100.0% 

% within Age 100.0% 100.0% 100.0% 

Total 

% of Total 70.3% 29.7% 100.0% 

Table 5.3:  Sex * Age Cross tabulation 

 

The survey was conducted in person in front of England’s biggest superstore chain, 

Tesco, in Bradford city. The responses were measured by four points (1=strongly 

disagree, 2=disagree, 3=agree, 4=strongly agree). The main purpose of this survey is to 

find out how attractive mobile advertising is to people. Based on this type of study (on a 

larger scale with more people) retailers can build a customer database of opt-in mobile 

numbers. 

 

The question may arise that even if a database is designed to contain all the numbers of all 

the customers that have opted in, what guarantee is there that they will not change their 

phone number after a certain period of time. In other words, people’s habit of changing 

numbers can significantly affect mobile advertising benefits. Secondly, what are the 

chances that each text will be read? Therefore, with the use of this survey we can tackle 

these questions and hopefully find a solution to them. Before we begin an in depth 

analysis of some of the survey questions we present the general responses in percentages 

to all of our survey questions. 
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1 You like to have the latest mobile phone; or at least a MMS enabled phone 25 75 

2 Have you had your current mobile number for more than a year 41.7 58.3 

3 You like to keep one number permanently, no matter how many SIM cards you have 25 75 

4 You feel anxious when you find that you don't have your mobile on you 40 60 

5 You heavily rely on your mobile phone in terms of communication 38.3 61.7 

6 You appreciate the store asking for your permission before sending you an SMS 21.7 78.3 

7 You appreciate getting an SMS than a letter or an e-mail from your favorite and trusted 

company 

68.3 31.7 

8 Your response towards the SMS depend on the trust you have on the company 28.4 71.6 

9 You know that some companies hold personal information such as date of birth, 

addresses, and phone numbers etc. 

18.4 81.6 

10 You think it is better to receive an SMS than to receive phone call/letters/leaflets regarding 

offers on personalized products from a store 

48.3 51.7 

11 You have no objection on receiving SMS from the company you trust and like the most 35 65 

12 You think mobile communication is an attractive way to manage customer relationships 56.7 43.3 

13 You share interesting SMS messages with your friends and family 23.3 76.7 

14 You agree that new opportunities are found by observing and experimenting with new 

ways of communication 

15 85 

15 You are the type of person who does not delete any message without reading it 16.7 83.3 

16 You like to receive an SMS message on your birthday 28.3 71.7 

17 You also like to receive a birthday gift after getting an SMS message on your birthday from 

your favorite store 

50 50 

18 You like to receive prompt SMS' about your store credit cards balances to prevent fraud  55 45 

19 You like to receive personalized job alerts from your favorite store 63.3 36.7 

20 You like to get information on only personalized products on sale in your favorite 

superstore (e.g. clothes) 

65 35 

21 You agree that mobile phones should provide more services than just delivery of SMS 

(e.g. free web chat to customer’s service department of your favorite store 

46.7 53.3 

22 You agree that mobile phones with password protected SMS folders should be made 

available. 

41.6 58.4 

23 You agree that mobile messages should only be sent during evenings and weekends 75 25 

Tick as appropriate: 

Male: 
 

   Female: 
 

 
Age: 

Your age is 20 or less.                                
 

 

Your age is more than 20 or less than 30   
 

 

Your age is more than 30 or less than 50   
 

 

Your age is more than 50                            
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except for birthdays 

24 You agree that customers should be able to bar any company from their mobile phones 

that sends them SMS offers 

20 80 

25 You like to have a virtual and personalized store in your mobile so that you can buy 

anything through your phone 

46.7 53.3 

Table 5.4: Survey questionnaire results 

 

Analysis of some important survey questions: 

 
Question 1: 

Overall it was found that 75% of people preferred to have the latest mobile handset. 

From this it can be proposed that mobile advertising can be portrayed in the form of SMS 

as well as MMS messaging, as long as the customer is willing to accept it. 

 

Question 2 and 3: 

58.3% of consumers were found to have had their current number for over a year. It is 

very important to have knowledge regarding people’s behavior in keeping a permanent 

mobile number. From question 3 it was discovered that even though some people had 

more than one number, 75% of them preferred to keep one permanent number at all 

times. From this it can be said that when retailers ask their customers to opt-in a number 

to a particular database, this number should be their permanent number. Parallel to this 

the database should also have the option of allowing multiple numbers for the same 

customer for a greater marketing effect.  

 

Question 6: 

78.3 % of consumers indicated that they would appreciate permission marketing and 

21.7% of the consumers disagreed. From this result, two conclusions can be made. Firstly, 

the majority of the survey population agreed with permission marketing and secondly, the 

fact that 21.7% disagreed does not necessarily show that they completely disagree. It could 

also mean that of those 21.7%, there will be some people who will accept a mobile 

message even if it was sent without their permission. 

 

Question 7 and 10: 

68.3 % of consumers disagreed to the fact that they would prefer a SMS to an email or a 

letter for the purposes of communication from a trusted store. Therefore it can be seen 
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that these consumers find the more traditional approaches of marketing when it comes to 

communication with trusted companies. 

But for the purpose of personalized products from a store nearly half of the customers 

(51.7%) would like to hear from stores via SMS. Question 10 shows that 48.3% of 

consumers didn’t prefer SMS marketing over the other more traditional ways. So we can 

conclude that half of the survey population will prefer other means of marketing over 

mobile marketing. One thing to note is that they didn’t disagree; it is a matter of 

preference. So companies should encourage people to receive mobiles or try to change 

their preferences by giving them less options on receiving offers through other ways of 

marketing. 

 

Question 11: 

65 % of the survey population had no objection on receiving an SMS from their trusted 

store. We will conduct a further analysis on this question in the next section of this 

chapter. 

 

Question 15: 

83.3 % of consumers agreed that they do not delete messages without reading them as 

compared to 16.7% of consumers who delete messages sent by anonymous or unknown 

senders. From this we can conclude that permission marketing is very important because 

there is a danger that some people will not read their messages if prior permission is not 

given. On the other hand 83.3% responses show the readiness of people toward SMS 

reading. We will further analyze this question in the next section of this chapter. 

 

Question 16 and 17: 

71.7 % of the survey population agreed to the fact that they would like to receive a 

birthday message via SMS. However, when they were asked if they would like to receive a 

birthday gift after receiving a SMS message, agree responses dropped to 50%. I specially 

asked many of the customers about the reason as to why they will accept a birthday text 

but not a gift following that SMS. Most of them replied “we can’t trust them there must 

be a catch!” 
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We conclude that trust of a company and clear communication can have a significant 

effect on mobile marketing, especially if the purpose of mobile communication is only to 

increase the loyalty. 

 

Question 23: 

75 % of customers disagreed with the idea of receiving an SMS only in off peak hours. 

These results lead to another experiment where I observed 15 individuals after sending 

them an SMS and found that they reacted quickly upon receiving it. 

 

• Observation: 5 colleagues in a busy work environment, 5 friends in a busy social 

gathering and 5 family members all busy doing there household chores were 

observed separately. Firstly each individual was called from an anonymous 

number and secondly each one was sent an SMS. Their reaction towards voice 

calls and SMS can be seen in the table 5.5: 

 

 

  Colleagues at Work Family members Friends Total out of 15 

Voice Call 0 2 4 6 

SMS  4 4 5 13 

Table 5.5: Responses for voice calls and SMS messages at different occasions at busy timings 

 

 The important observation to take note of is that of working colleagues while they were 

at work. Nobody responded to voice calls instead some tried to put it on silent and some 

of them just hang up. But during the SMS round test, some of them recognized the 

vibration of their mobile phone and started reading the SMS and some of them didn’t 

even care about the loud sound of a text message and started reading the SMS without 

any hesitation. This observation was a true reflection of people’s responses that SMS 

should not just be limited to off peak hours. Hence we conclude that mobile text 

messaging is an effective medium to reach customers promptly. 

Examining a Statistically significant difference 

 
Parametric and non-parametric tests were performed to check the statistical significant 

differences between dependent and independent variables. 
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An independent samples t-test is a parametric test that assumes certain characteristics of 

the population from which the sample is drawn (Greasley P., 2006). 

 

Characteristic number one: We might think that the willingness to accept an SMS from 

a trusted company is dependent on gender/age of a customer. Therefore we can easily 

identify dependent and independent variables: 

 

Independent variables: Sex (Gender)/Age 

Dependent variables: Rating for willingness to accept SMS from a trusted company (question 

11) and rating for mobile message deletion without reading it (Question 15) 

 

Characteristics number two: Distribution of the rating (score) should be normal 

(normally distributed). 

 

Non-parametric tests (Mann-Whitney U Test) do not depend on the above assumptions. 

Wherever, possible we should choose the parametric test because it is more sensitive than 

the non-parametric test in discerning significant differences in scores; and hence is more 

powerful (Greasley P., 2006). 

 
 

Analysis for question 15 
 
As we discussed earlier, SMS is very effective for advertising and maintaining relationships 

with customers. According to our survey result 83.3 % of customers (including male and 

females, including customers whose age is <30 and > 30) said they do not delete message 

without reading it. In this section we will confirm the significant statistical differences for 

independent variables (age and sex). 

 

As we can see from the following graph, the data is not normally distributed. Data in this 

case is skewed towards the lower end. It might therefore be appropriate to use the non-

parametric test (Mann-Whiteney U Test) for independent samples. 

 
 
Statistical difference with respect to gender: 
See figure 5.1 and 5.2. 
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Fig 5.1: Response to Q15 by females  
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Fig 5.2: Response to Q15 by males 
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Examination of differences in the agree ness and disagree ness ratings (for question15) 

across the gender of customers showed that the mean rating for Males was 39.20 and 

for females 35.95. The Mann-Whitney U test found this difference not to be significant: 

U = 621.500, P = 0.457.  

 

Conclusion: We conclude that reaction toward question 15 by male and female was 

almost similar. Both males and females tend to open SMS messages and do not delete 

without reading it. 

 

 

Similarly for difference with respect to age: 
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Fig 5.3: Response to Q15 by Age<30 group 
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Fig 5.4: Response to Q15 by Age>30 group 

 
 
Again data is skewed towards the lower end. Therefore after running a non-parametric 

test, examination of differences in those that agreed and disagreed (for question 15) across 

the age groups (less than 30 and greater than 30) of customers showed that the mean 

rating for those aged less than 30 was approximately 41.07 and for those greater than 30, it 

was 36.07. The Mann-Whitney U test found this difference not to be very significant: U = 

386.50, P = 0.083.  

 

Conclusion: We conclude that the reaction towards question 15 by those greater and less 

than the age of 30 was almost similar. Both age groups tend to open SMS messages and 

do not delete them without reading. 

 
 

Analysis for question 11: 
 
Based on the theory discussed above, an independent sample t-test (Parametric test) was 

performed to examine the statistical differences in the willingness to receive an SMS from 

the company the customer trusts and likes the most (Question No.11). (Please note we 

ran a parametric test because the data was normally distributed). 
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For statistical differences in gender/sex: 
 
The results showed that ratings for males were higher (Mean = 3.19; standard deviation = 

0.701) than those for females (Mean = 2.46; standard deviation = 0.96). Independent 

sample t-test found this difference to be significant with p = 0.001. 

 

Conclusion: We conclude that the reaction towards question 11 by males and females 

was not similar. Males tend to appreciate SMS messages by their trusted store whereas, 

females do not.    

 
 
For statistical differences in age groups: 
 
The results showed that ratings for the age group, “age<30” were close (Mean = 3.01) to 

those for the age group, “age>30” (Mean = 2.75). Independent sample t-test found this 

difference not to be significant with p = 0.087. 

 

Conclusion: We conclude that the reaction towards question 11 by both age groups (<30 
and >30) was almost similar. 
 
Generally we can conclude that males are more willing to receive mobile advertising (as 

compared to females) regardless of their age group. 
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Final Conclusion 

 
In this dissertation we studied mCRM in the context of retailing. Study encouraged the 

idea of building a customer (opt-in) database for mobile customer relationship 

management (mCRM) based on permission marketing. The key elements of building a 

customer database were discussed. The key elements were customers trust, identification 

and permission to receive SMS messages from their trusted retail stores. Based on the 

survey responses of 74 respondents, it can be concluded that the majority (65%) of 

consumers are willing to receive marketing related SMS from their trusted store. Reaction 

towards question 11 (consumer willingness to receive SMS from their trusted store) by 

males and females were not similar. Males tend to appreciate SMS messages by their 

trusted store as compared to females. The reaction towards question 11 by both age 

groups (<30 and >30) were almost similar. Generally we can conclude that males are 

more willing to receive mobile advertising (as compared to females) regardless of their age 

groups. 

 

The main result of this study indicates that mCRM may be an effective element to CRM 

strategy because mobile text messaging is an effective medium to reach customers 

promptly. 75% of consumers agreed to the idea of receiving messages even in business 

hours. 83.3% of consumers agreed that they do not delete messages without reading them 

as compared to 16.7% of consumers who delete messages sent by anonymous or 

unknown senders. Consumers tend to open SMS messages and do not delete without 

reading it regardless of gender and age groups. In other words 83.3% responses showed 

the readiness of people toward SMS reading. From this result, we can conclude that 

permission marketing is very important because there is a danger that some people will 

not read retailers messages again, if prior permission is not given. 

 

Customers should be paid back for receiving mobile messages. Implementation of this 

idea depends on trust of consumer. Our research shows that trust of a company and clear 

communication can have a significant effect on mobile marketing. 71.7 % of the survey 

population agreed to the fact that they would like to receive a birthday message via SMS. 

However, when they were asked if they would like to receive a birthday gift (as an 

incentive) after receiving a SMS message, agree responses dropped to 50%. This is due the 

fact that consumers were worried about hidden charge that may be forced on consumers 
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in future. We conclude that, there should be no hidden agendas behind mobile marketing 

especially if the purpose of mobile communication is only to increase the loyalty. 

 

Based on our empirical research we found that certain factors can affect mobile 

advertising such as the gender of the customer and some factors don’t affect it (that 

much) for example the age of the customer. Other factors also need to be taken into 

consideration before we make an opt-in customer database for mobile advertising or 

mCRM. Those factors may include the level of education, life style, income and family 

sizes of the customers. Based on all these and other possible factors we can make an opt-

in customer database. The data mining techniques discussed in chapter 2 can be applied to 

establish the hidden relations between all effective factors. The proposed rule discovery 

algorithm (LCA) has shown excellent results especially in terms of number of merging in 

each iteration and execution time in almost all data sets. One of the limitations of our 

LCA approach is that for algorithm will have to rescan database again to generate new set 

of rules to accommodate updation (insertion/deletion) in customer database, which is a 

time consuming process. Incremental mining techniques can be added to LCA to address 

this need. 

 

Based on LCA approach using Apriori algorithm, rules can be generated to discover the 

customers’ willingness to participate in mobile advertising. Based on these predictive rules 

(with special emphasis on effective factors) retailers can specifically target those customers 

who will definitely participate in mobile advertising activities. However, it should be noted 

that prediction rules will never be a guaranteed “yes” from customers to participate in 

mobile advertising but those rules and predictions can save companies a lot of time by 

contacting right customers at the right time. 
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Appendix A 

Mobile Customer Relationship Management Survey 
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1 You like to have the latest mobile phone; or at least an SMS/MMS enabled phone     

2 Have you had your current mobile number for more than a year     

3 You like to keep one number permanently, no matter how many SIM cards you have     

4 You feel anxious when you find that you don't have your mobile on you     

5 You heavily rely on your mobile phone in terms of communication     

6 You appreciate the store asking for your permission before sending you an SMS     

7 You appreciate getting an SMS than a letter or an e-mail from your favourite and trusted 
company 

    

8 Your response towards the SMS depend on the trust you have on the company     

9 You know that some companies hold personal information such as date of birth, addresses, 
and phone numbers etc. 

    

10 You think it is better to receive an SMS than to receive phone call/letters/leaflets regarding 
offers on personalized products from a store 

    

11 You have no objection on receiving SMS from the company you trust and like the most     

12 You think mobile communication is an attractive way to manage customer relationships     

13 You share interesting SMS messages with your friends and family     

14 You agree that new opportunities are found by observing and experimenting with new ways 
of communication 

    

15 You are the type of person who does not delete any message without reading it     

16 You like to receive an SMS message on your birthday     

17 You also like to receive a birthday gift after getting an SMS message on your birthday from 
your favorite store 

    

18 You like to receive prompt SMS' about your store credit cards balances to prevent fraud      

19 You like to receive personalized job alerts from your favourite store     

20 You like to get information on only personalized products on sale in your favourite 
superstore (e.g. clothes) 

    

21 You agree that mobile phones should provide more services than just delivery of SMS (e.g. 
free web chat to customer’s service department of your favourite store 

    

22 You agree that mobile phones with password protected SMS folders should be made 
available. 

    

23 You agree that mobile messages should only be sent during evenings and weekends 
except for birthdays 

    

24 You agree that customers should be able to bar any company from their mobile phones that 
sends them SMS offers 

    

25 You like to have a virtual and personalized store in your mobile so that you can buy 
anything through your phone 

    

Please tick one box per 
question 

Tick as appropriate: 

Male: 
 

   Female: 
 

 
Age: 

Your age is 20 or less.                                
 

 

Your age is more than 20 or less than 30   
 

 

Your age is more than 30 or less than 50   
 

 

Your age is more than 50                            
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