The phenomenon of mobile phone

CHAPTER 1

INTRODUCTION

1.1 Introduction
The phenomenon of mobile phone and its technology growth is a unique history on its own. In very less than a decade, due to the impressive feature of mobility, people have adopted the mobile phone on a massive scale. The evolution of mobile phone amazed many where research and development is a continuous effort to introduce more and more features. With an average turn around of 2 years for a mobile device, the productivity is also on rise. Apart from device manufacturing sector, there is another industry which is also gaining popularity and on profit making scale, which is mobile operators. Competitive market has always made the mobile operators on hectic run to retain customer loyalty and increase customer base. Accordance to customer's favor point, Suruhanjaya Komunikasi and Multimedia Malaysia (SKMM) has requested all mobile operators in Malaysia to cater for Mobile Number portability (MNP).

A close analysis on the definition of the research title provides the following meaning:

Predictive modeling: is the process by which a model is created or chosen to try to best predict the probability of an outcome (Geisser, Seymour ,1993)

Mobile Number Portability: A policy that enables mobile telephone users to retain their mobile telephone numbers when changing from one mobile network operator to another.
1.2 Problem Statement
MNP provides feasibility to customers to retain their mobile number and switch the service provider without much hassle. This is a good news to those who really wish to try other service provider with no or less cost. The important issue was always informing family and friends of number changes each time switching to a new service provider which sometimes includes business loss to business people. On financial end, paying the advance fee to new service provider and termination penalty to old service provider is also another concern. With the introduction of MNP, most concerns are met with less financial burden or hassle.

However, from a service provider's perspective, retaining current customer and getting more new ported in customer is a tough challenge. There is very little research has been carried out on customer switching behavior in the context of MNP though there are research bodies studying users' intention to adopt and use mobile services (H. Kim, H. Chan, S. Gupta, 2005). Some observation studies have investigated how various types of switching barriers affect customer satisfaction with suppliers, intentions and loyalty and the relationship between these variables (Jones, Mothersbaugh, & Beatty, 2000).

A research done on MNP switching figure in US showed that although 30 million subscribers were expected to switch service provider, only 10 million actually switched on the first year (D. Shin,W. Kim,2008). It may reasoned that the top 5 service providers involved in massive customer retention strategies such as offering better deals in handset upgrades, improved customer services and wider network expansion (D. Shin,W. Kim,2008). At the point when the research was done by Shin and Kim, they identified 3 limitations.

More and more promotions are offered to make the service providers looks more attractive, thus pulling more users to switch services. Customer satisfaction and intention is very important when defining who will switch and when a customer tends to switch a service provider. Identifying the supporting and switching barriers will help the service provider to provide better services and plan their strategy in winning more customers. This will further improve the way service providers serving customers.

At the customer point of view, identifying their needs in switching will add more advantage and purpose while performing the service operator switching.
1.3 Objectives
Objective of this research has been identified as the following:
1. To study and analyze current mobile number portability switching barriers and factors

2. To evaluate current behavior and switching trend of the customers of selected service provider.

3. To design a framework that will feed the necessary information for the targeted customer if switching service provider is necessary.

4. To design and develop a recommender system that will guide the user in deciding their need to switch service operator.
1.4 Research Questions
Several questions have been helpful in identifying the need of this research. Those are as follows:
1. What are the current trend and switching behavior of Malaysian mobile subscriber?

2. Who are the group of subscribers contribute or make use of the SKMM strategy of mobile number portability?

3. Where does a selected service provider does should focus on to retain loyal customer and to attract more new subscribers?

4. What is the need for the customer to switch service provider?
1.5 Significance of the System
The suggested forecasting framework will analyze the switching customer behavior and highlight the barriers which will help the selected service provider in focusing on the correct target group. Hence this will improve the number of new subscriber and retain the existing subscribers.
1.6 Scope
The following has been determined to be the scope of the system.
· This research will particularly focus on a selected mobile operator in Malaysia.

· The target users of this research and system as follows:

· Mobile operators in Malaysia

· Customers

· The proposed system will be developed using available open source as follows:

· JBOSS application server

· MySQL database

· Java and JSP
In term of areas not covered as part of the project scope, this study shall neither include the working prototype nor the production version of the current customer registration system available for the mobile operators. This is due to the business criticality where internal registration system and the customer related information are private and confidential to service provider alone.
1.7 Chapter Organization
Chapters have been categorized as follows in order the research findings are being able to be presented in orderly manner.

Chapter 1 : Introduction

Chapter 2 : Literature review

Chapter 3 : Research Methodology

Chapter 4: Predictive Model

Chapter 5 : MNP Evaluation Outcome

Chapter 6 : Conclusion And Suggestions On Future Research
1.8 Conclusion
The focus on customer switching behavior and pattern has been given importance in this research where a forecasting modeling will be used. There is definitely a need for this research that will be very useful for the selected mobile operator.
CHAPTER 2

LITERATURE REVIEW

2.1 Introduction - Mobile Services Evolution
Although the expansion or growth period of mobile is practically short, the impressive progress is undeniable. The evolution of mobile technology is categorized on generation basis. The zero generation (0G) is referring to the early year when the mobile phones were introduced. This was back then in 1945. It was one single base station which is powerful enough covering a wide area. A fully automated network called Nordic Mobile Telephone (NMT) was introduced back in 1981, where it was marked as the first generation (1G). This is using analog radio signals.

On the other hand, analog cellular telephone systems were started to grow extensively in early 1980s. To standardize incompatible systems by each country, the Conference of European Posts and Telegraphs formed a group called Groupe Special Mobile (GSM) in 1982. The purpose of this study group is to perform research and develop a pan European public land mobile system.

Second generation (2G) begun in 1991 when Radolinja launched a modern technology on GSM standard. SMS is the first data services which was started to be used in 1993 in Finland. With this 2G technology, phone conversations are digitally encrypted. The phase I of the GSM specifications were published in 1990 with Commercial service was started in mid-1991. Almost more than 200 GSM networks are operating in 110 countries around the world and more than 55 million subscribers worldwide by October 1997.

A notable advancement was the introduction of full internet service on mobile by NTT DoCoMo in Japan in 1999. The third generation (3G) officially kicks off in 2001 with an commercial launch by NTT DoCoMo in Japan in 2001 on WCDMA standard.And today, GSM stands for Global System for Mobile Communications and surpasses 3 billion connections in 2008 (GSMA, 2009).
2.2 Mobile Phone and Features
Mobile phone or also famous as cell phone or hand phone is an electronic device that used to transmit data or voice over the network which is supported by mobile operators. Although when it was started to be used decades back, none of use in past would have predicted that the mobile phone will be able to support or utilized for many kind of services which is being invented every now and then.

In recent years, mobile phone was going through a remarkable evolution. This is due to the extension of the standard functionalities in mobile. The standard functionality that is being mentioned herewith is the standard voice call. On top of it, to-date we have overloaded with the below additional use of the mobile:
· SMS ( short messaging services)

· Email

· Internet browsing

· MMS (multimedia messaging services)

· Gaming (e.g Java games)

· Bluetooth

· Infrared

· Camera & Video recorder

· MP3 Player

· Radio

· GPS ( Global positioning system)

· Call wait / Call hold services

· Caller ringtones

· Ringtones

· Background music while talking

· Video call

· Call conferencing

· Call diversion

· 3G related services

· Friend finder services ( location the location of someone)

· USB

· Instant messaging

· Etc
2.3 Mobile Operator and Customers
Mobile operator or also known as mobile network operator or mobile service provider function to provide network coverage to mobile phones. In Malaysia, there are a number of listed mobile operators operating majorly on 2G and 3G network
2.4 Number Portability

2.4.1 Introduction
Mobile number portability is an upcoming new regulation which allows customers to retain their telephone numbers while changing different network operator (E.Sutherland, 2007). This is the current and important regulation the most of the countries trying to adapt lately. Number portability generally is applicable to both local number portability (LNP) and mobile number portability (MNP). According to Sutherland, the purpose of the number portability is as below:
· To suit customer preferences

· To minimize the switching cost

· To boost effective competition in market
Based on a research done by Zhou Hui(2008), the first country to introduces number portability is Singapore in 1997 and upto January 2004 , there have been 18 countries or regions that has introduce number portability. This shows that due to positive acceptance and feedback, the number portability is being adapter slowly.

In a research,Bueler and Haucap(2003) highlighted that number portability promotes healthy competition between operators by allowing more feasibility and convenience such as changing operator without changing number with no cost.
2.4.2 Types of Number Portability
As published in Number Portability by Verisign Communication services, number portability are categorized into 3 which is
· Service Provider Portability

· Location Portability

· Service Portability
2.4.2.1 Service Provider Portability
Service provider portability or also known as local number portability refers to the functionality in retaining the number in the same location, but changing the service provider. A customer who potentially wants to opt out from a particular service provided due to some reason faces other kind difficulty such as termination cost, choosing another number that he / she most preferred and of course informing all his/her contacts on the change to a new number. The possibility of losing contacts is here when the contacts may or may not save the new number. With the service provider number portability, once can be ignorant about all the inconvenience as the new service provide will take care of other new things. Some providers even offer better packages just to win back customers who have requested to port out. This in a way provides advantage on the customer end.
2.4.2.2 Location Portability
Although location portability is never been discussed on its requirement, it refers to feasibility of customers to retain the mobile number without any interruption when moving from one to another geographic location. Currently roaming is an service that being used where customers who traveled to other geographic location still use their number but the service is being rendered local service provider.
2.4.2.3 Service Portability
As explained in the document that published by Verisign Communications, service portability is the ability of users to retain the existing number without ant interruption while changing the service provided by the same service provider. For an example, this can be changing a prepaid service to a postpaid service without impacting the service to the customer. Also this type of portability is still not into the telecommunication market yet.
2.5 Customer Behavior Indicator

2.6 Switching Barriers
Similar to any other relative decision making process involves evaluation on advantages and disadvantages, when a customer is making their mind in switching their mobile operator they do weigh the pro and cons. They do understand what they might gain and lose upon decision in made.

A certain number of switching barriers have been identified by P.Patterson and T.Smith(2003)in their research. According to their research, the below have been identified as three major switching barriers:
· Continuity Costs
· Lost of special treatment
This is mainly an issue if the customer has been attached to the certain service provider for a longer tenure period and is enjoying some special benefit such priority in member club, additional rewards points, and etc. With the decision of switching an operator, the customer will lose their existing number of years of tenure and the benefit that they are enjoying and have to start all over again with the new operator. For an example, recently a leading service provider in Malaysia grant share options to customers who subscribed for postpaid service for ten or more years. This is definitely an encouraging factor to stay local.
· Risk perceptions
The risk is always there where the customer is expecting the new service provider to provide the service to certain degree better or at least equivalent to the current service provider. But the possibility is he might not know until he actually switch and what if the service is worse than he expected? Hence this risk perceptions is a potential switching barrier.
· Setup Costs
· Search Cost
Search cost describes the expenses and consumption of time, effort and money that being used in the process of identifying the suitable service provider to switch. This cost also may denote some other intangible costs that might occur along the way.
· Attractiveness of Alternative
This reasoning is if the customer is aware or not with the attractive promotions and offers by other service provider. Due to less knowledge, the possibility of the customer is not attracted to other party's promotion and offer and this could be the reason why customer keep staying with current service provider even though if the current service provider could not be offering similar kind of attractiveness.
· Explaining preferences
Customer may need to reestablish all over again their preferences and their priority every time they switch to new service provider. For an example, the customer may not prefer hard copy bill but softcopy bill. Again, he may prefer to view online bill instead having soft copy being email to him. This kind of preferences have to re-set every time he moves to new service provider and also have to consider of the service provider do offer similar kind of personalization.
· Sunk Costs
Sunk costs most describe the breaking up an emotional or physiological tie from existing service provider. These emotional tie can be in the form of relationship, the friendliness of customer service, number of tenure or certain sentiment issue where the existing service provide would have made a deep impression on the customer.
· Individualist and collectivist cultures
It is been studied by Hofstede(1980,1991) that the culture of Eastern countries such as Thailand who strongly insists of staying loyal culture. This is more on the society culture where people in the society are tied closely in a strong and cohesive in groups since birth. Compare to individualist culture where the preferences are being stressed on individual need and preference than being staying loyal.
2.7 Customer Switching Intention
Customer switching intention is one of the critical factors that plays huge importance in mobile number portability. The intention determines what to be done by service provider to persuade switching and retain loyalty.

***In a survey that was carried out by ACNielson Research Singapore on MNP and customer intention of switching, it reveals that almost 60% of customers are not intended to change service provider. Similarly, an MNP study carried out in Korea shows the fact that most customers prefers to stay with their current service provider (***** research by Koreaa market)

According to Marketing related researches have placed a high importance to studying customer churning which is an opposite for customer loyalty (Bolton, Lemon, and Verhoef 2004). A study by Szymanski and Henard, 2001 indicates that customer is less likely will display switching intention if they are satisfied with the product.

The below has been identified as supporting factors as customer intention to switch mobile operator
· Transaction costs
Cost will always be the main reason when it comes to decide on changing or upgrading an existing service. Even though it is a wide known that in Malaysia, MCMC has set regulations that there wont be any charges incurred during the operator switching, it is unavoidable for customer to feel afraid of hidden charges.
· Uncertainty of quality of untested services
Being used to a certain branding, will definitely make the customer to feel uncomfortable to give a try to a new or alternative option. Customers will always feel uncertain on the quality of the alternate choice due to the concerns on the untested services.
· Compatibility with the existing gadgets
When it comes to technology related stuff, another concern that is common is the compatibility of the existing gadget or equipment with the new services. If customer is looking forward in upgrading the service, e.g seeking option for a operator who offers 3.5G technology, he always need to consider to buy a mobile phone which supports the technology. What is the use if thinking about switching, but it doesn't influence any upgrades? Thus, if a customer is looking forward for a better uplifted service, he will also consider of his capability in having the correct gadget in support for it or else he might consider in choosing in doing it sometime later when he can afford the change.
· Discounts and attractive offers for switching
It is a tough competition among the operators to gain more customers with the MNP and to retain existing customers. To make the ends meet , service providers will come with a lot of promotions ,e.g cheaper call rates or sms rates, with variety of attractive subscription packages for new customers or introduce a lot more benefits and loyalty programs for existing customer. It is based on individual needs that a customer decides if they will take to stay loyal or give a try with new promotions.
· Brand Loyalty factor
Service providers who have already established their quality via their brand name have really higher chance to retain their customers. Not all the customer considers all the alternative factors and decides the switching. There are many who still feel loyal to stay with their existing service provider because they are so used to the brand name.
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2.8 Personalization and Behavioral Tracking

2.8.1 What is Personalization?
As defined in Wikipedia, personalization is a process that customizes a written medium based on attributes and repeated characteristics supplied by the web user. Most recently, personalization has been used in mostly web applications which have high and frequent user interactions and this information that being captured are determined to rule out the users profiling. The objective of using the personalization is mainly to:
· Anticipating customer's needs and serve them better

· To satisfy both parties by making the interaction efficient

· Build a welcoming experience to the customer that they will return in future
Behavioral attributes are important to understand how a consumer wants to perform any online activity or perform transaction. Understanding behaviors, how they telegraph intent and desire, as well as predict loyalty traits is something that needs to be paid more attention to. This will lead for a win- win situation for both service provider and also the users.

As described by Riecken, personalization is about creating customer loyalty by building a meaningful one-to-one relationship. Personalization provides a satisfaction to the customer that their needs are taken care and being treated on individual basis and personally. Only if the user feels satisfied with the services offered, the possibilities of re-using the service exist.
2.8.2 Benefits of Personalization

2.8.3 Type of Personalization
There are a few general types of personalization system that has been identified. These types were varying from each other in four different axes as explained below (Cranor, 2004):
2.8.3.1 Explicit versus implicit data collection
· Explicit data collection
Personalization is done based on information provided by users themselves. This information can be based on preferences, ratings or demographics.
· Implicit data collection
This type of personalization is based on information that being reasoned based on users actions like their search queries or browsing history.
2.8.3.2 Duration
· Task or session focused personalization
Recommendations or suggestion are made based on users' current task or action at the session is one type of personalization. An example how this is done is popping up sports item purchase advertisement in a page where user is reading some upcoming sports activity or recipe book purchase advertisement link when user is reading some online cooking menu or purchasing cookery items online.
· Profile based personalization
User information that are collected explicitly or implicitly stored in session cookies and retrieved each time they returned to the web site.
2.8.3.3 User Involvement
· User initiated personalization
Some sites offer the feasibility to users to customize their own preferences. Users are asked how they want to see the site display, color or what interest them like sports or kitchen related information.
· System initiated personalization
This type of personalization happens where site will attempt to personalize on behalf of each user even if it not requested by users. In this case, an option will be given to user to revert or to let the system know if they don't want this personalization for them.
2.8.3.4 Reliance on predictions
· Prediction based personalization
Some systems use the inferred information or explicit information of the users to build the profile. If the user profile matches or similar with other user profiles, the system will predict that the new user have similar preferences with the other users. Thus, similar recommendations are given to both users. For an example, user A offered a new recipe book which user A might not have rated before or the title of the book also not matches any of her previously selected books. This offered book could be one of the book that user B has selected. The system assumes that user A have similar liking like user B based on their previous actions that matches.
· Content based personalization
Some system use specific requests of user or user's previous actions to personalize. For an example, if users are showing interest to purchase an interior design related books, based on this action observation, the system will recommend more books on interior designing which was not searched by user earlier.
2.8.4 Methods of Personalization
Personalization can be done in many ways. Most of the times, users are aware that they are providing the attributes of theirs, their preferences, liking and their personal details to the sites. Personalization also works to capture these details indirectly when users are doing selections in the portal.
2.8.4.1 Fill In
In this way of personalization, a profile is built based on user interaction where they give out the information about themselves. With this method, users can control what particulars that they are giving out, how they want the system to interact with them, what are the information that they are interested in, what are the system characteristics, i.e website's look and feel, portal arrangements, displayed news that they would want to see. This requires users to dig extra effort to spend time to specify their need and requirements. The advantage that it gives to the system is that, users' preferences are captured upfront rather than being captured by repeated use. The disadvantage is, even though the system might offer complicated customization to serve the users, if users are not willing to spend time and effort to provide interaction to the system, then the feature may be unutilized.
2.8.4.2 Cookies
Cookies are a small data packet sent by the web site and stored on the browser side. This information can be used in server side as a unique identifier for returning users in the mean to trace them. A cookie identifies a web user on a continuing basis within the session and across user session. The data about the users that stored in the browser can be recalled by issuing sites on subsequent visits and updated based on users interaction. This can form the link to profile specific information stored on the server side. The cookie can be used to store other data about the user, which probably provided by the user during fill in form or by their frequent web-interaction.
2.8.4.3 Collaborative Filtering
This is a technique that compares a user's taste with others who are considered as similar minded people. The general assumption is that the user will value that which the similar minded people were enjoying. The content of the site display are often a prediction of what a similar minded people will like. Usually users taste are reasoned or gathered based on their previous actions or asked to perform some actions. This is the way similar minded people are group based on their likings or preferences.
2.8.4.4 Click Stream Analysis
This is a technique on collecting data on user movements on the website. This can be used to track on the links visited by the users, where they came from, where are they going upon exiting the website. Apart from that, how long the users spending time on the current page, analysis on links clicked and actions done. This is a method on observing users' behavior without involving them to spend any additional time or effort but it is also transparent to them that their behavior is being captured behind the screen. The captured information is analyzed to categorize the users into group profiling. This analysis can be used as a part of rule based systems to determine what content to offer to the users.
2.8.5 Personalization vs Customization
Many of the users have confusion in between personalization and customization. How similar is these and how different is these both? When a customer who surf the portal are given what he were expecting based on his past experience or preference are called personalization. This means the content creator are controlling the user needs based on some semantic logics. If users choose to control and define what they want from the standard offering, then it is called customization. The real advantage that personalization provides is when a user feels uniquely treated and their preference are given importance. But customization is important for the content creator to understand if the supplied information is tailoring the users', need or they would like to add value to what they are given.
2.8.6 Privacy Concern and Web site practice of Personalization
Over the years, technology has improved so much that almost anything can be done online. Emerging technology has given many advantages to the users that it has attract many intended and unintended attention. Many internet fraud cases arise that landed internet users into trouble and loses. This has causes many internet users reluctant to reveal their personal information over the web or perform any online transaction. They are not sure how their personal information would be used.
2.8.6.1 Privacy Statements
Privacy statements are regarded as very important and many users do feel comfortable using the portal upon reading the privacy statements. Although it has been a practice for websites to display privacy statements, due to some concerns, it doesn't reach the customer properly.
2.8.6.2 Approaches
Recently, there have been a few suggestions on how to display the privacy statement that it will be clear to the users on the privacy being protected. Sample of suggestions as below:

a) Enhancing users experience and understanding of cookie settings at the point when the cookie related activities happen. This approach are to be done in a way that least distractive on the portal. This study was done by Friedman et al (2002).

b) HCI guidelines were retrieved by Patrick & Kenny (2003) from privacy principles of the EU Data Protection Directive for an effective privacy interface design. These guidelines are
· comprehensive

· To make the users to understand or to know what is being done.

· Consciousness

· User is aware and being informed on how it is being done

· control

· Is to manipulate or being empowered

· consent

· User to agree on what being done
c) Introducing just in time click through agreement on as and needed basis instead of a large complete list of privacy and list of service terms
2.8.6.3 Privacy Principals
Some high level privacy principals have been defined by HCI in order to control and guide the private data usage. These are general guidelines that are best to be opted by any system that adapted personalization concept to preserve user rights.
2.9 Recommender System

2.9.1 What is Recommender System?
C:\Thesis\UM\UMThesis\UMThesis\personalization\recommender system.ppt

Advances of Internet have created a situation where information is overloaded. Customers has too much information to make a decision or in that case of remain informed about a particular item or product or even service. Due to this, in any information search task, most of the time, in product selection, the user is
· not aware of the range of available options

· may not know what to search

· unable to choose if presented with some results
Recommender system is an intelligent system that was introduced in particular to solve information overloaded problem.

A recommender system is build to assist customers or users to make decision or provide options to make decision (Sanguesa et al., 2000). Recommender system can be optimized to offer personalized services, largely in e-business domains. It does not only benefit users but also the merchants as it will increase the business opportunity while offering more customer preferred products. The main two entities that plays major role in recommender system are the users and the product. A user here describes as the person who uses the recommender system to provide input and also receive suggestions from the system. Most of the time, the users to who uses the recommender system doesn't have enough experiences on the alternatives options.

Input for recommender system depends on the type of filtering that has been used. Commonly used inputs for recommender system are as follow:
· Votes / Ratings - a scale of ratings are given to users to provide their feedback. This can be based on numerical scale (1-for the worst and up to 5 for the best) or binary scale (0- Disagree , 1- Agree)

· Demographic data - It's a kind of difficult to obtain these data as it commonly refers to user's particulars like age, occupation, gender, location and etc.It is collected explicitly.

· Content data - is based on textual analysis of documents of the product rated by users.
Output for the recommenders system can be either of:
· Recommendation - is a result of suggestion where the assumption is that products user liked most

· Prediction - also known as individual scoring where the result is expressed as a numerical value which represents as an anticipated value of the user
There are a number of technologies involved or can be used in recommender system, such as
· Information filtering

· Machine learning

· Adaptive personalized system

· User modeling
2.9.2 Core Recommendation Techniques
The below are some core techniques that being used for recommendations.
· Collaborative
Collaborative is defined from ratings done on a set of products by a group of users. The input for this technique is the rating done. The process works, as when the similar person to the group of users shows up for recommendation. Thus products based on rating given by the group will be recommended to the person.
· Content Based
Content based recommendations are solely on what could the particular user liked based on his past liking or rating.
· Demographic
This technique group users based on personal characteristics or attributes and recommend based on demographic findings which is derived from researches
· Knowledge-based
Recommends products based on user's preferences and need by performing some inferences which could be a :
· case (case based reasoning )

· query

· adapted similarity metric

· part of an ontology
2.9.3 Recommendation Strategies
It is crucial that each recommender system is capable to support the right set strategy that user is expecting from a recommender system. The below strategies are some of the strategies that can be used: [Swearingen and Sinha, 2001]
· Reminder recommendation
This reminder should assist to recall some important items that he was willing to use in the past. These recommendations are based on list maintain by the users.
· 'More like this' recommendations
Is the most common recommendation that can be found. This will help user to find similar items that could be fall under category or group.
· Recommend new / hot items
Recommend to users latest updates of specific product that could interest them.
· 'Broaden my horizon' recommendations
An important recommendation strategy where it supports users to explore his tastes and sharpen own profile.
2.10 Case Based Reasoning

2.10.1 What is Case Based Reasoning?
Case based reasoning (CBR) utilizes historical experiences to rectify issues and problems and every valid case will be added on the list along the way. Generally, systems based on CBR are very appropriate in experience rich domain. A problem solver will try to identify the solutions for an issue by matching the attributes to similar problems occurred in the past. This will be an essential criterion in CBR where possible known incorrect lines of reasoning can be avoided (Chi, Chen, Kiang, 1991).

According to Kolodner (1993, p.13), "a case is a conceptualized piece of knowledge representing an experience that teaches a lesson fundamental to achieving the goals of the reasoned." A case therefore represents the past experience. It consists of detailed problem and solution description. Whenever necessary adaptation will be done and new solution will be created.

The two commonly used techniques in CBR case retrieval processes are nearest neighbor retrieval (NNR) and Inductive retrieval (IR). NNR is a technique to measure how close or similar the target case with source case by comparing a collection of weighted attributes in the target case to source cases in CBR library(Watson,1997). Meanwhile IR is a technique to extract rule and construct decision tree from the indexed past cases. The tree will be built during runtime and if the target case is not found in the tree, then there won't be any cases returned (Watson, 1997). Adaptation is a technique used to alter the retrieved case to reproduce a new solution to new problem. The purpose is to improve the CBR capability in problem solving. The retrieved solutions must be stored in CBR library so that it reproduces a new solution to a new case.
2.11 Recommender systems in the Market

2.12 Conclusion
This chapter provides the research study on benefits and type of personalization, how it can be implemented, the difference between personalization and customization and the related privacy policies. It is very important for the system to be implemented in accordance to the policy as it should not jeopardize the individual privacy. In addition to that, the chapter also analyzes behavioral tracking and its approaches. In order to understand how current e-recruitment websites functioning and to what extend the features is given to the users, a few sample recruitment websites were studied. The basic components were identified and to be incorporated to the system. The research and studies were concluded and a framework was proposed. Overall, this chapter has presented a literature review for the dissertation research
CHAPTER 3

RESEARCH METHODOLOGY

4.1 Introduction
This chapter will discuss on the methods that has been used to perform this research in terms of data collection and methodology that will be used to develop the prototype.
4.2 Research Method
There are a number of identified methods to gather required information from surrounding to cater the research needs. These methods can be grouped into four main categories which are:
· Experiments

· Surveys

· Observation

· Existing Data
The type of the research method that will be used in this research will be Surveys and Existing Data.
4.2.1 Survey
There are two types of survey method which are:
· Questionnaires

· Interviews
The method that will be used for this research is questionnaires
4.2.1.1 Questionnaires
Survey using questionnaires are one of the famous and useful tools of data collection. Questionnaires usual will be used to gather information for research and program evaluation or to assess current status and needs of specific group. In this research, a questionnaire has been developed to gather information on the needs of prospect candidates on using e-recruitment web site. The questionnaires will be divided into subdivisions which will comprise different category of functionalities.

The questionnaire is planned to be conducted a sample of 40 prospect candidates which focuses on fresh candidates and working individuals from different industry.

The purpose of the questionnaire is to conduct an information gathering on user preferences in using e-recruitment website and how they would anticipate on the behavior tracking.
4.2.2 Existing Data
One of the cost, time and effort saving method of research is existing data study. This method involves reviewing existing documents which can be some research report done previously or product journals or it can be any source of information that talks about the subject. This existing data review method gives opportunity to researchers to view the subject from other perspective and of course this method saves a lot of the effort of the researcher to identify what can be done and cannot be done on the subject.

The advantage of this method is that most of the time the required information is already exists and it is good and comprehensive enough for the researcher to get basic ideas about the research subject and it can be a knowledge base for him/her to refer. Due to this reason, this research method is chosen as one of the research method for this research. A lot of information on recruitments and personalization concepts were gained via study on existing data, websites and documents. Via this method of study, many ideas of the required features and compulsory items that to be considered in developing the e-recruitment site and research framework has been gained.
4.3 System Development Methodology
A system development methodology refers to the framework that is used to structure, plan, and control the process of developing an information system. These methodologies are used to ensure the quality of the system developed. A wide variety of such frameworks has evolved over the years, each with its own strength and weakness. A right methodology needs to be chosen based on the needs of the system that is planned to be developed. There are plenty of the methodologies available and most frequently used by system developers are Prototyping Model, Iterative, Waterfall, Spiral, Rapid Development and etc.

Prototyping model has been chosen as the system development methodology to develop the e-recruitment system for this research. Since this is not a standalone complete methodology, the development portion will be using iterative model. Prototyping model will be used as the approach to handle the iterative model. The project risks can be minimized by breaking the project into smaller components and provides more ease to change during development. This approach is particularly beneficial as it encourages flexible design and helps to easily identify confusing or difficult and missing functionalities. This methodology also useful for resolving unclear objectives; developing and validating user requirements; experimenting with various design solutions. A small scale mock-up of the system are developed following and iterative modification process until the prototype evolves to meet the exact requirement. The prototype later can be enhanced to a working system.

The basis of choosing this model as development methodology is it can be used to realistically model important aspects of the system during each phase of traditional life cycle. Although the implementation may be incomplete, but it will be a quick and functional application focusing on addressing the requirements. The design can be made flexible. Also there is always a lot of potential in making use the knowledge gain in earlier iteration when developing later iterations.

On top of that, the development will be using Object oriented technology it is compatible with the system's flexible design and reuse of component that were used in earlier iterative in later iterative can be easily be done.

Another critical phase in system development process is testing. Testing can be conducted with the objective of finding errors or also can be treated as an activity to evaluate the capability of the system component and determine if it is meeting the required results. Testing is being done with the purpose of improving quality and also for verification and validation. During testing for this research project, unit testing which will verify if each individual units of source codes are working fine and system test which focuses on testing on the whole complete and integrated system will be done.
4.4 Conclusion
In this chapter, the research method and system development methodology have been discussed. The research methods that are proposed to be used are questionnaire and collecting information from existing sources. The methodology that is proposed to be used in this research is prototyping with iterative framework because of its design flexibilities, easy to change capability and also some other advantages.
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