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1 INTRODUCTION

“Perhaps the great strength of the Internet as we see it today, is that no-one planned quite how it ought to look. The Internet is much greater than any committee, interest group or application. That is how it should be. Indeed, the very fact that no one could control its evolution, even if they wanted to, is the best safeguard we have as to its future evolution. From the business point of view, the Internet as a technical solution and network concept represents huge business potential.” (Äyväri, 1997)

The Internet content company, BrightPlanet recently amazed the Internet experts by showing the results of their study stating that there are about 550 billion pages in the World Wide Web (WWW). In 1999 experts had estimated that the amount had just reached one billion. Every day the WWW grows by roughly a million electronic pages (Chakrabarti et al., 1999). (Paukku, 2000, C1)
For a company it is nearly a necessity, not an option, to have their own web-site as people more and more rely on the Internet to find information on different companies and on their products or services. If a company does not have a web-site it does not exist. Already in 1997, 99 out of the 100 largest US companies had at least one public web-site (Hanson, 2000, p.152). Estimated in 1999, roughly 60% of all medium- to large-size businesses had a Web presence (Tomsen, 2000, p.18). 

The amount of Internet users has also grown dramatically over the past five years. It has been estimated there being 304.36 million Internet users worldwide (March 2000) most of them in North America – USA and Canada – (136.86 million) and in Europe (83.35 million) (Nua Internet Surveys, [A], 2000).

The dramatic growth of the Internet can be explained with the virtuous cycle. The core of the virtuous cycle is user fascination. Users, both consumer and business, become fascinated with the new technology and acquire the Internet connection. Providers see this developing opportunity and rush to create new content. This creates a large amount of media coverage and more news stories on the topic. This then feeds back into users’ high interest and desire to experiment with the technology themselves. (Hanson, 2000, p.7)
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Figure 1. The virtuous cycle for Internet growth (Hanson, 2000, p.7).
Users seek for value for exchange of their valuable time. Customization supports the value exchange. Customization means tailoring the WWW or Web content according to the needs and preferences, either expressed or inferred, of the customer. The purpose is to ensure that the right people get the right content at the right time and delivered or presented in the desired way. For example a customer using a Web news service can only view the news he is interested in or wants to be informed (“news on demand”). According to a survey
 almost 75% of Internet users would be interested in “news on demand” services and 67% would like customized news. People like to control the news they see instead of watching or reading news items selected by others. Over two thirds of Internet users believe they would be better at selecting news of interest to them than a professional news editor would be. (Nua Internet Surveys, [B], 2000) 
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Figure 2. Content providers and the customers.
Currently the Web content is unstructured and unsorted. It is easy to find content that is interesting even fascinating but finding the particular fact needed is often frustrating. The Internet is like “a library run by anarchists.” (Äyväri, 1997) 

To be able to customize the content for the customers, the content provider must know them. The Internet has made it easier for content providers to gain information on their customers and therefore to understand their needs.

From the point of view of the content provider, Internet supports customization in two ways (Bakos, 1998, p. 37):

· Consumer tracking technology allows the identification of individual customers and gaining information on them to discover or estimate their specific needs and preferences.

· Information-rich products lend themselves to cost-effective customization; for instance, delivering an electronic newspaper tailored to the interests of an individual reader need not be more costly than delivering the same copy to all customers. 

Earlier the needed customer information could only be collected through a direct sales force and its high cost meant that customization was used only for high-value customers. The use of the Internet has brought the costs to drop sharply. (Piller, [D], 2000) 

Knowledge Discovery in Databases (KDD) technology has made it possible for content providers to handle large amount of customer information to build profiles on them. To get an idea of the amount of data handled – the Web portal Yahoo! Inc. (www.yahoo.com) was recorded to collect some 400 billion bytes of information every day already in 1999, which is the equivalent of a library crammed with 800 000 books (Green, 1999).

Collecting personal information on customers also prevents the so called “new media cannibalization”. This refers to drawing customers away from a commodity that generates revenue by providing the same value for free on the Internet. Digitized version of the product can go hand in hand with the physical one. The  digital version provides something unique like customization, complementing the physical one and therefore is worth paying for some extra. Providing personal information works as a payment for otherwise free content. (Tomsen, 2000, p.34)

1.1 IPMAN-project

This Thesis is done for the IPMAN-project. Helsinki University of Technology, Telecommunications Software and Multimedia Laboratory started Management of large IP networks – IPMAN – project in March 1999. The project will be completed by the end of the year 2000. It is funded by TEKES, Nokia and Open Environment Software.

The objective of IPMAN is to do basic research on how the increase of IP traffic affects the network architecture and especially the network management. In the near future there will be an explosion in data volumes - new Internet related services enable more customers added with more interactions with customers and more data per interaction. 

The solution for this problem is important for the business world as networks and distributed processing systems have become critical success factors. As networks have become larger and more complex, automated network management is needed to ease the network management.

In IPMAN project the network management has been divided into four levels:

 Content Management 

 Service Management 

 Traffic Management 

 Network Element Management  

Figure 3. The modified reference model (Uosukainen et al., 1999, p.14).
The network element management layer is concerned with managing individual network elements in the IP network. The second level, traffic management, intends to manage the network so that expected traffic properties are achieved. Service management manages service applications and platforms. The upmost level, content management, deals with managing the content provided by the service applications. (Uosukainen et al., 1999, p.5)

The project concentrates on studying content management. An example of content management is content customization.

This Thesis will be a part of the final report of IPMAN published in the Helsinki University of Technology’s “Publications in Telecommunications Software and Multimedia.”

1.2 Research problem

Customers demand more and more customized services and customization is especially important in the case of Web content. The competition is hard and content providers can serve their customers the best by providing customized content.

The Thesis includes both the marketing and technical aspects of the problem. Web content customization is based on customer profiling. The research question is the following:

How can the Web content provider customize the content according to the needs and preferences of a customer to deliver value?

In order to get an answer to the research problem, the following questions need to be resolved:

1) Web content:

· What are the special characteristics of Web content to make it suitable for customization?

2) Customization:

· How does Web content customization relate to competitive and marketing strategies?

· What are the different types of customization?

3) Customer profiling:

· How the needed customer information is gathered and analyzed for profiling to determine the customers’ needs and preferences for content with the help of information technology?

1.3 The limitations of the study

Some aspects of the problem related to Web content customization are excluded from this study. There are limitations both in the theoretical part and in the empirical part of the study.

First of all, extranets and intranets are excluded from the study. The web-site is  the only channel for delivery. Content could also be delivered through e-mail or WAP phones for example, but these are excluded. The content is customized to consumer not to business customers. The content is fully digitible, so it does not include any tangible elements. This Thesis focuses on the objective of the Web content to give information. 

Only competitive strategy and the level of segmentation in marketing strategy are discussed in business strategies. Mass customization strategy is only applied to the Web content. Other value-adding elements except for Web content customization are excluded from the study.

The customer information is only acquired through the Web and it is collected by the content provider itself, although this could be done by an intermediary. The networks of content providers, who could share the customer profiles are excluded also from the theoretical part of the study. However, in the empirical part one case of this kind of network is discussed.

Other standardization organizations except for World Wide Web Consortium (W3C) are excluded. This is because W3C has concentrated on Web standards. Only TRUSTe privacy organization is included, because it is most widely known. 

The empirical illustration only discusses about the type of content customization, how the customers are profiled and what are the privacy statement and privacy policies like compared to the requirements of TRUSTe. One type of customization is however excluded due to its simplicity. Datawarehousing and some other technical details are excluded from the empirical illustration, because there is no information available on those matters.

1.4 Concepts and definitions

Banner: a form of Internet advertising. Banners are graphic images that can be animated and clicking on the banner takes to another web-site, usually to the advertiser’s. (Hanson, 2000, p.442)
Clickstream: the path of web-sites the customer has clicked while surfing on the Internet.
Content: Text, images, audio and video and other media that compose the web-site.  (Tomsen, 2000, p.8).

Content customization: delivering content according to the needs and preferences of a single customer. 

Content management: a set of tasks and processes to manage the web content throughout its life from creation to archive (Harris-Jones et al., 2000, p.6).

Content provider: a company providing content on a web-site. The provided content can be for example news, product information, advertisements or music.

Customer: a registered user of the Web content.
Customer profile: contains information on the customer such as demographic, geographic and interest areas for the basis of customization.

Database: a collection of any kind of data that is organized so that its contents can easily be accessed, managed, and updated. Databases contain aggregations of data records or files, such as sales transactions, product catalogs and inventories, and customer profiles. (whatis.com, [B], 1999) 

Data mining: A particular step in the Knowledge Discovery in Databases process. Also used to describe the overall process of KDD to detect relevant patterns in a database. A decision support process in which patterns of information are searched in the data. (Parsaye, 1996)

Data warehouse: a special form of a database especially used as the basis for data mining (Inmon, 1996, p.50).

Dot.com: a company that does business only on the Internet.

Internet: a collection of computers, networked together throughout the world, and communicating with each other through a common language called TCP/IP (Boettcher&Lerner, 2000). Internet is open to everyone, which intranets and extranets are not. Intranet is within an organization and only the members of the organization like company employees have access to it. Extranet is like an intranet between the organization and its partner organizations. 

IP address: identifies one computer from another, assigned after connection to Internet. The IP address can be either static, meaning it never changes, or dynamic, meaning new address assigned for each new Internet session. The IP address is usually expressed as four decimal numbers, each representing eight bits, separated by periods (e.g. 205.245.172.72) The number version of the IP address is usually represented by a name or series of names called the domain name (e.g. www.yahoo.com). (Spence, 2000)

Knowledge Discovery in Databases (KDD): the overall process for finding meaningful patterns from vast amounts of data stored in databases. KDD is used to find patterns from vast collections of data that companies have collected from their customers. (Fayyad et al., 1996, p.28)

Marketspace: a virtual world of information as opposite to the physical world of resources (marketplace) (Rayport&Sviokla, 1995, p.75).
Mass customization: the ability to prepare on a mass basis individually designed products and communications to meet each customer’s requirements (Kotler, 1997, p. 252). To customize goods or services for individual customers in high volumes and at relatively low cost (Gilmore&Pine, 1997, p.91). The objective is to deliver goods and services for a (relatively) large market which exactly meet the needs of every individual customer with regard to certain product characteristics at costs roughly corresponding to those of standard mass produced costs. (Piller, 2000)

Offline: Actions or items that occur off the Internet in the physical world (Tomsen, 2000, p.191).

Online: Actions or items that occur on the Internet in the virtual world (Tomsen, 2000, p.192).

Portal: A web-site that aggregates a wide variety of content, services and resources in one area for users (Tomsen, 2000, p.192). The best known example of a portal is Yahoo!
TCP/IP (Transfer Control Protocol/Internet Protocol): the basic communication language or protocol of the Internet. TCP/IP is a two-layered program (whatis.com, [D], 2000):

· The higher layer, TCP: manages the assembling of a message or file into smaller packets that are transmitted over the Internet and received by a TCP layer that reassembles the packets into the original message.

· The lower layer, IP: the message transmitted over the network is divided into packets and Internet Protocol handles the addressing of each packet so that it gets to the right destination. 

Value: what customers are willing to pay for what a firm provides them (Porter, 1985, p.38). Meeting or exceeding customers’ expectations in product quality, service quality and value-based prices (Naumann, 1995 in de Chernatony et al., 2000). Low price; whatever the customer wanted in a product or service; the quality obtained for the price paid; total benefits obtained for total sacrifice incurred (Zeithaml, 1988 in de Chernatony et al., 2000).

Web: See World Wide Web, used as a synonym. 

World Wide Web (WWW): an application protocol supporting Internet services, a hypertext-based system for multimedia content distribution. (Olsson et al., 1998, p.116, Molinié, 1999) Is referred as the “killer application of the Internet”, which enabled the explosive growth of the Internet.

1.5 Theoretical frame of reference

The basis for this Thesis is in providing value to customers through content customization. Competitive strategy defines what is the competitive advantage of the content provider – low cost or differentiation. The marketing strategy defines the level of segmentation. In mass customization strategy the content provider provides differentiated content on an individual level to a large amount of customers. 

Content providers use KDD applications to build customer profiles automatically on vast amounts of customer information that has been collected from different sources. Customer’s needs and preferences from the profile are matched with the content characteristics to determine how customize the content. With content customization the content provider is able to provide value to its customers.













Figure 4. Theoretical frame of reference.
1.6 Previous studies and literature

It is difficult to any books written on this topic. This is due to the nature of Internet, the fast development of it. It has been said that three months in the Internet world corresponds to one year in the traditional world. This is one of reason why great a deal of literature consists of articles and other publications found on the Internet. 

Standards play an important role in the technological development of the Internet. Standardization organizations such as World Wide Wed Consortium (W3C) are forums for the development of standards. The business deployment of Internet is still in its infancy to great extent, although the technology has developed much further. The very basic books of marketing can well be used as the basis in this Thesis although they are not written taking into consideration the nature of the Internet.

Many of the first books written of making business on the Internet dealt with how to build attractive corporate web-sites to have the same functionality as print marketing material. An example of these early books is Jim Sterne’s (1996) “Integroi Internet yrityksen liiketoimintaan”. The nature of the Internet and its special features in the business use were not so much understood. Ward Hanson (2000) has written “Principles of Internet Marketing”, which gives a good idea how Internet can be used in business fully at its current development stage. 

In general there is a lot of literature on products – goods or services – but not on content.  Freiden, Goldsmith, Takacs and Hofacker (1998) have discussed in their article “Information as a product: not goods, not services” how the Information age have generated a huge business on all types of digital data, where the information is the primary component of a “product” to be purchased and used. They state that information is unique and that has to be taken into consideration in the marketing management and strategy. This article can well be applied to Web content, which is information intensive. Also Meyer and Zack (1996) in their article “The Design and Development of Information Products” discuss about the specialty of information products.

Mai-Ian Tomsen’s (2000) “Killer Content – Strategies for Web Content and E-Commerce” is one of the few books that discuss how the businesses can deliver value to its customers through Web content specifically. The original idea of value chain was presented by Michael Porter (1985) in “Competitive Strategy”. Rayport and Sviokla (1995) in their article “Exploiting the Virtual Value Chain” explain how the companies can have a value chain also in virtual marketspace not only in physical marketplace. Markus Kajanto (1997)  in his doctoral dissertation “Strategic Framework For The Interactive Information Networks Industry” divides the primary content into two parts, to the virtual and to the physical part, of which the virtual can be Web content. He also describes the value chain framework for content. 

Michael Porter has been referred to in many studies, both for his generic competitive strategies and for his value chain model. Porter defines (1985) in his book “Competitive Strategy” the three generic strategies. However new technologies, increased competition and more assertive customers are leading firms toward mass customization. Juha-Pekka Soininen (1997) states in his Licentiate Thesis “Asiakastarvelähtöisyys elektronisen tuoteperheen suunnittelussa” that mass customization can be the fourth strategy besides Porter’s three generic strategies.  Both Gilmore and Pine (1997) in “The Four Faces of Mass Customization” and Lampel and Mintzberg (1996) “Customizing Customization” describe various customization strategies. 

Philip Kotler (1997) has written some of the very basic marketing theory books such as “Marketing Management – Analysis, Planning, Implementation and Control”. Related to this work he represents four different levels of segmentation – segment marketing, niche marketing, local marketing and individual marketing. Kara and Kaynak (1997) in their article “Markets of a single customer: exploiting conceptual developments in market segmentation” compare the new concepts of marketing for segmentation in order to reach individual consumers better and satisfy their unique needs and wants in the best way. These concepts are niche marketing, database marketing, micro marketing, interactive marketing, relationship marketing and mass customization. Mass customization is the most widely used concept of these. According to them, although these concepts may sound completely different from one another, the idea behind these concepts is very similar. They present the concept of finer segmentation (FS), which is the ultimate level of internal differentiation, representing the final advancement in market segmentation and development studies. Both Kotler and Kara and Kaynak agree that the precondition for one-to-one marketing is the full deployment of information technology. 
Usama Fayyad is one of the major authors regarding KDD applications. He has written several publications on KDD, worked as an editor to some KDD journals and he has also served on the program committees of several conferences related to KDD. Another well known author is Gregory Piatetsky-Shapiro. The concept of KDD and data mining were born about 10 years ago. Other names used for KDD are knowledge extraction, information discovery, information harvesting, data archeology and data pattern processing; and data mining to describe the whole KDD process. Fayyad, Piatetsky-Shapiro and Smyth (1996) in their article “The KDD Process for Extracting Useful Knowledge from Volumes of Data” consider data mining as one particular step of the process and use KDD to describe the overall process. But otherwise it is more common in the literature and otherwise to consider data mining as a synonym to KDD.

The World Wide Web Consortium’s Platform for Privacy Preferences (P3P) -project group members Lorrie Cranor, Marc Langheinrich, Massimo Marchiori, Martin Presler-Marshall and Joseph Reagle have been the spokespersons for Internet privacy. The group has published the W3C Working Draft 15 September 2000 “The Platform for Privacy Preferences 1.0 (P3P1.0) Specification” for the standard to protect the Internet user’s privacy. Kevin Mabley (1999, 2000) has studied the delicate balance of customization and Internet privacy in his reports ”Privacy VS. Personalization: A delicate balance” and ”Privacy VS. Personalization, Part III”. 
1.7 Research method

Traditionally research strategies have been divided into three groups (Hirsjärvi et al., 1997, p.129): 1) experimental research, 2) quantitative survey-research and 3) qualitative research. 

Three conditions should be taken into consideration when selecting a research strategy (Yin, 1994, p.4): 1) the type of research question posed, 2) the extent of control an investigator has over actual behavioral events and 3) the degree of focus on contemporary as opposed to historical events. 

This study uses qualitative case study research strategy.

The basis for qualitative research is to describe the real life, holistically to study the subject in question. Generally the purpose in qualitative research is to discover or reveal the facts than to verify already existing statements. (Hirsjärvi et al., 1997, p.129).

By definition a case study research strategy (Yin, 1994, p.9): “a how or why question is being asked about a contemporary set of events over which the investigator has little or no control.” The research question in this Thesis was: How can the Web content provider customize the content according to the needs and preferences of a customer to deliver value? The other conditions of case study are also met in the Thesis.

There are three types of case studies (Yin, 1993, p.5): 1) exploratory, 2) descriptive or 3) explanatory. An exploratory case study is aimed at defining the questions and hypotheses of a subsequent study or at determining the feasibility of the desired research procedures. Exploratory research may follow intuitive paths, the theory may be tried to discover by directly observing a social phenomenon in its raw form. A descriptive case study presents a complete description of a phenomenon within its context. An explanatory case study presents data bearing on cause-effect relationships – explaining which causes produced which effects. This Thesis is a descriptive case study on how the Web content is customized currently. 

This is a multiple-case study, so there are more than one unit of study. Multiple-case study was chosen to show the different approaches to customization. The case content providers were chosen based on case studies in literature and based on own experience. All the case companies operate globally and they are all US based. US companies have been the leaders in commercial deployment of the Internet. Finland may is advanced technologically, but currently none of the top ten Finnish content providers in terms of visitors (Taloustutkimus, 2000) in their web-sites customize the Web content.

Yin has divided the sources of evidence into six categories (Yin, 1994, p.81-89): 1) documentation, 2) archival records, 3) interviews, 4) direct-observation, 5) participant-observation and 6) physical artifacts. One of the principles of data collection is to use multiple sources of evidence. This Thesis uses documentation and participant-observation. 

The documents consist of magazine and newspaper articles, books and other documents found on the Internet. The participant-observation has been conducted in a way of being a customer to the content services. Participant-observation was limited in one of the cases because it uses transparent customization approach. In this approach customization does not require customer involvement. Analysis in this case is based on documents what the company itself has published and what others have published.  For other cases participant-observation was done by first registering to the services. Registration was required to be able to observe how the content was customized. Privacy statements and other documentation published by the case company gave information on what information was collected on the customers and how. Based on this information, it was possible to analyze what was the used approach to customization and to customer profiling based on the theory. 

1.8 The structure of the Thesis

The first chapter covers the introduction to the topic, defines the research problem and research method and represents the concepts and definitions of the study, theoretical frame of reference and reviews previous studies and literature.

The second chapter is about Web content customization. It discusses the objective of the Web content, its special characteristics to make it suitable for customization and the development stages of web-sites in content delivery. Customization delivers value to the content and value chain framework for content is discussed. Mass customization is related to competitive strategy and marketing strategy. Also the different types of customization are discussed.

The third chapter deals with customer profiling – how the needed customer information is gathered and how the profiles are built by using KDD technology. It also represents the currently proposed profiling standards. This chapter also discusses the delicate balance of Internet privacy and customization. Customers desire customized content but the concern for privacy exists. This chapter also presents the industry solutions for Internet privacy in the form of standards and seal programs.

The fourth chapter is the empirical part of the Thesis. Five cases are discussed to reveal the differences in approaches to customization and customer profiling.

The fifth and the last chapter, the summary and conclusions, summarizes the main aspects and results of the Thesis. Answers to the presented research questions are given and the managerial implications of the study are proposed. Recommendations for further research topics are also given.

2 web content Customization

The amount of content provided on the web-sites has grown dramatically. The costs of getting the equipment required and connecting to the Internet have come down and the graphic WWW–browsers have made it easy and enjoyable to surf on the sites.  Web content is multimedia content, because it can be in text, images, graphics, even in audio or video

An important distinguishing aspect of the Web as a media compared to others for delivering content is that customers use Web to actively seek information about companies or products in which they are interested, and can also provide instantaneous feedback to the content provider. Web-site is an interactive media; it is not meant for reading, it is meant for doing (Sterne, 1996, p.6). 

The Web is more in line with the fragmented customer demands than the traditional media is. For the content provider, customization over the Web is a viable option given the relative low cost of delivering content. This underscores the content provider’s need for not only knowing who the customers that visit the web-site are, but also analyzing and understanding how they differ in their needs for both the content and for its representation. (Sen et al., 1998) 

2.1 The objective of the Web content

The main reasons for putting content online are cost savings and the possibilities for enhanced customer service at a low cost. The cost savings arise from for example in the delivery and updating extensive product manuals. Enhanced customer service appears for example in product recommendation service or the web-site can work as a Help Desk. (Hanson, 2000, p.154-166)

According to Fourth Annual ANA Web Site and Internet Advertising Survey by Association of National Advertisers, Inc. (ANA) the primary objectives of a company's web-sites are (ANA, 2000): 

1) Providing product/service information.

2) Increasing brand/corporate awareness.
3) Developing/improving brand loyalty.  
4) Providing customer service. 
Markus Kajanto has divided the content application areas as following (Kajanto, 1997, p.114):

· Entertainment (e.g. videos, video games, music).

· Communication (e.g. e-mail, discussion forums).

· Information  (e.g. news, product information, electronic libraries of newspapers). 

· Transactional (e.g. e-banking and e-commerce).

· Professional (e.g. teleworking, collaborative working and telemarketing).

· Public and social (e.g. fiscal services).

Currently, most of the Web content is provided for information purposes. The Web content is either the actual product like in the case of online newspaper or it is a service element which assists the customer in his shopping for the physical product or service, for example the web-site recommends what could interest the customer. This kind of assistance done with the Web content can turn the so called experience goods into search goods. The physical products can be classified into experience and search goods (Hanson, 2000, p.191-192). Experience goods are those whose features can only be evaluated by trying or inspecting the product (e.g. CD from an unknown artist), while the features of search goods can be evaluated based on externally available information (e.g. six-pack of Pepsi). Search goods can be objectively assessed based on the information available on the Internet. The benefits of search goods can be predicted with high accuracy, because a search good provides few surprises. However, in the case of experience goods, the information available might not be good enough for evaluation. Web content, especially if customized, can assist the customer in choosing among experience goods. (Poon&Joseph, 2000)

2.2 Web content characteristics

Content is unique compared to physical products or services. The main reason for uniqueness is that it is easily digitized. Digitizability is required if it is to be transmitted over the Internet. James H. Gilmore has stated: ”Anything you can digitize you can customize. Once it enters the realm of zeroes and ones, you can instantaneously change a zero to one and vice versa.” (McManus, 2000)
Information richness is a strong indicator for the digitizability. The degree of digitizability is the relation of information based components to the whole product or service. While content can be digitized totally pure physical products can not be. (Piller, [B], 2000)






Figure 5. Product classification by digitizability (Euijin, 1999).

A product can consist of relative proportions of the three primary elements – physical product, service and information. For example an encyclopedia on CD-ROM is virtually all information, but it also has a small goods component (the CD, its case, the jewel box), and a small service component (the online help and upgrades). In this case the content of the CD-ROM could be digitized and made it available to customers on a web-site. If purpose of the service is informative like recommendation service, it can too be digitized.  (Freiden et al., 1998)





Figure 6. A product consisting of the three primary elements (Freiden et al., 1998).

Markus Kajanto also discusses about digitizability, which he calls virtualization. He divides the primary content into virtual part and into physical part. The virtual part is distributed on the Internet while the physical part is distributed in traditional ways. For example in e-commerce web-site customers can place an orders for the products. The customer can compile a virtual music CD, which is distributed immediately over the Internet. The other alternative is to use the web-site for gaining information on the available choices and order the physical CD from the site, which is then delivered traditionally. This is what Amazon.com does. (Kajanto, 1997, p.29)



Figure 7. Composition of the primary content (Kajanto, 1997, p.29).

For every customer, the Web content is the same, if not customized, demonstrating perfect homogeneity. Web content is not perishable; it is permanent in storing and it can be used again and again without losing its value. Many web-sites contain archives of past content, which can be even decades old. Pure services can not be stored and physical products not for that long as content. The production and consumption of Web content  can be separated. The content like products can be produced in one town but consumed globally. Undigitible services must be produced and consumed at the same place at the same time. Web content is not tangible, because it is digital. Technically Web content can be owned, but in reality, copyright and intellectual property rights are not much respected. Web content can easily be copied or reproduced and transformed from medium to medium with a variable cost near to zero. Very high reproducibility makes Web content suitable for mass customization. (Freiden et al., 1998)

Product characteristics
Physical products
Services
Content

Heterogeneity
Low
High
Very low 

Perishability
Low
High
Very low

Inseparability
Low
High
Low

Tangibility
High
Low
Very low

Ownership
High
Low
Both

Reproducibility
Low
Low
Very high

Table 1. A comparison of physical products, services and content. (Freiden et al., 1998)

What is also interesting, when comparing Web content to physical products and to services is that customers are not willing to pay for it. Producing the content is low cost, but the difficulty lies in getting the revenues. One of the main sources of revenues is the banner advertisements placed on the content provider’s web-site. For example of the studied digital newspapers, only about 30% generate revenue from other sources than advertising. The payment can be seen otherwise; the customer pays for the content by providing personal information in exchange for marketing purposes. (Palmer&Eriksen, 1999, p.34, 39)

Kotler’s product concept can also be applied to content, when designing what is offered to customers. In this model a product has five levels: the core benefit, the basic product, the expected product, the augmented product and the potential product (Kotler, 1997, p.430-432):

(1) The most fundamental level is the core benefit: the fundamental benefit that the customer is really buying. The core benefit of the content is that it provides information, entertainment, communication etc. depending on the purpose of the content. 

(2) The core benefit is turned to basic product, which is the actual content presented on the web-site. 

(3) The third level, the expected product, is a set of attributes and conditions that the customer normally expects like that the web-site loads the content fast, all the possible images and graphics are displayed well and that links are working correctly. 

(4) The fourth level, the augmented product, meets the customer’s desires beyond their expectations. For example the news content provider could offer the possibility for its customers to listen to the news in audio or to see them on video instead of plain text. The content can also be customized.

(5) The potential product encompasses all the augmentations and transformations that the product might ultimately undergo in the future. While the augmented product describes what is included in the product today, the potential product points to its possible evolution. 







Figure 8. The product concept (Kotler, 1997, p.431).

2.3 Web-site development stages in content delivery

Web-sites are used to deliver the multimedia Web content. The functionalities of web-sites to ease the interaction with the Web have developed towards more sophisticated ones content to make it more efficient. Hanson has identified three web-site development stages (Hanson, 2000, p.10-14):

· Stage I: Publishing sites.

· Stage II: Databases and forms.

· Stage III: Personalization.

Most web-sites start out by publishing the same content to all. It is like an online newspaper or magazine with material retrieved by clicking on links. The site can contain thousands of pages, pictures, sound and video. The dialogue between the site and the customer is limited. The second stage gives the customers the ability to retrieve information from the databases in response to their request (search capabilities such as newspaper archives of past issues or articles). These are the first forms of interactivity and dialogue with some limitations (ask-respond interactions). This stage enables the purchasing and some other transactions to be done on the Internet. In the third stage web-site dynamically creates a personalized experience to the individual customer based on customer’s profile. A true dialogue takes place in the form of anticipating customer choices and suggesting possible alternatives. This stage requires direct connection to the customer. (Hanson, 2000, p.10-14)

The communication model between the content provider and the customer change as the web-sites develops. Hanson has identified the following communication models (Hanson, 2000, p.95-96):

1. One-to-many broadcast – the same message to all: the same content is provided to all customer, lacking any individual identity.

2. Direct targeting – one direction, different messages: specialized content can be sent to target groups of customers. The content is tailored to meet the needs of the segment.

3. One-to-one interactive – unique messages to individuals: although most of the content still flows from the content provider to the customer, this allows the customer to give feedback and to conduct a dialogue with the content provider.









Figure 9. Communication models on the Internet – from broadcast to dialogue (Hanson, 2000, p.96).

2.4 Business strategies and customization

Before the industry revolution, businesses new their customers and their needs and preferences. Direct contact between the business and customer was easy to maintain for example in the local village. Personalized service was everyday life. Industry revolution changed the business; the companies became bigger and bigger and mass communication was the communication method between the business and its customers. Mass marketing meant not only mass communication but also standardized products. The information technology has brought personalized relationships back to business by enabling interactive one-to-one communications and personalized products for masses of customers, which is the philosophy of mass customization. (Kahan, 2000)

Competitive strategy defines the company’s source of competitive advantage – cost leadership or differentiation – and the scope of its activities, which is either broad or narrow. Based on this Porter has identified three generic competitive strategies – cost leadership, differentiation and focus. In cost leadership strategy the value for the customer is the low price and in differentiation the uniqueness of the offer. The two basic types of competitive advantage combined with the scope of activities – narrow or broad – for which a company seeks to achieve them lead to three generic strategies. (Porter, 1985, p. 11)





Figure 10. Three generic strategies according to Porter (Porter, 1985, p.12).

Marketing strategy defines the level of market segmentation. Market segmentation is the identification of subsets of the mass market by grouping target customers on a set of variables in a way that the customers belonging to the same segment are similar with their needs but differ from the other segments  (Kara&Kaynak, 1997). The product is customized to the needs and preferences of the segment. Kotler has identified the different levels of market segmentation (Kotler, 1997, p.250-252):

· Mass marketing: the markets are not segmented. 

· Segment marketing: a market segment consists of a large identifiable group within a market. 

· Niche marketing: a niche is a more narrowly defined group of customers than a segment. 

· Local marketing: local customers of a state, region, city or even a neighborhood in the city form the segment. 
· Individual marketing: the ultimate level of segmentation where a single customer forms a segment. 

In mass customization strategy, the competitive advantage is differentiation, the target is broad and the level of segmentation is individual marketing. Markets are assumed to be perfectly heterogeneous. There are no customer sacrifice gaps between what is offered and what the customer truly desires (Gilmore&Pine II, 1997, p.95). Customized products are delivered in the same way as segments and niches are reached on a mass market basis. (Kara&Kaynak, 1997) 

2.5 Customization – value to the content

Although people are fascinated with the Internet and spend more and more time to browse the web-sites, e-commerce has not yet become so popular that companies had hoped for. Tomsen has described the evolution from the visitor to the buyer. The key is to offer the customer something truly valuable.





Figure 11. The evolution from the visitor to the buyer (Tomsen, 2000, p.19).

The process of creating value is often referred to the stages involved as links in a value chain. The value chain is defined:  

(1) “A model that describes a series of value-adding activities in the physical world connecting a company’s supply side (raw materials, inbound logistics and production processes) with its demand side (outbound logistics, marketing and sales). “(Rayport&Sviokla, 1995, p.76)

(2) “Value chain is defined as logically consecutive steps, or parallel supporting steps, of distinct activities by the same or different industry participants, in order to deliver the product or service to the end customer.” (Kajanto, 1997, p.16)

By definition, each part in the value chain will increase the value added to the ultimate product or service. The distinctions used for the steps in the value chain are not necessarily the boundaries between different organizations, but between those of the different activities. (Kajanto, 1997, p.16)”

Markus Kajanto represents the following value chain framework for content provisioning.








Figure 12. Value chain framework (Kajanto, 1997, p.33).

The value chain can be divided into parts of content, network and technology. The following table summarizes the value chain framework and the role and value added of each step in the value chain.

Value chain part
Role and value added of the step

Content origination
Creating and formulating the original primary content, both physical and virtual. 

Content and service management


· Content packaging
Defining the virtualisable and physical parts of primary content. Selecting the virtualized content, formatting it, and making the offer appealing to use on the Internet. Having ownership to content.

· Information intermediation
Matching content packagers to end customers and managing the transaction process.

· Service access
Providing access to the Internet.

Transmission
Transmitting the virtual content.

End customer access
Providing end customers with access to the physical network.

End customer interface
Supplying the link between the virtual content and end customers in convenient time, place and format.

Infrastructure equipment and systems supply
Providing all equipment, technology and systems, together with the end customer interface, for the superior operation of the value chain.

Table 2. The value added for different parts of the value chain (Kajanto, 1997, p.62).

Web content customization is done in the step of “Content and service management”. The content provider customizes the content in the way that customer suits the customer perfectly.

Customization delivers value to customers by saving their time and effort in searching. Saylor has identified the value ladder of customization (Saylor, 1999):

· Entertainment: the customer can set up preferences for content such as product reports, electronic newsletters and other material to be sent to him on a regular basis. Most of the content providers are at this stage.

· Insight: this step includes personalized information such as delayed flights, stock prices falling below a set level, bank balances falling under an agreed level. This could include options, such as whether an individual wants to switch to another destination, sell his shares or move money from a deposit to a current bank balance.

· Security: this stage adds even more intelligence and insight to delivered content, for example broadcasting information about traffic jams in a particular area.

· Convenience: content providers move beyond mere customized content delivery to exceed the expectations of customers. An example would be of a customer who is a big music fan. If that customer’s ticket agency knows the last tickets for a specific concert are about to be sold, it can send the customer a message via mobile phone, giving the customer the option of buying a prized ticket there and then by credit card.

2.6 Types of customization

Different customers value different kind of customization. Gilmore and Pine have identified four distinct approaches to customization, which they call adaptive, cosmetic, transparent and collaborative. To best serve the particular set of customers, in some cases, a single approach dominates the design of the product, but more often a mix of some or all of the four approaches is needed. The model varies the customization by product attributes and by representation (Gilmore&Pine II, 1997, p.91-92, 95). 

Distinguishing between product and representation for Web content is challenging. The line between product and representation is blurred. (Hanson, 2000, p.199)






Figure 13. The four approaches to customization (Gilmore&Pine II, 1997, p.95).

Adaptive customization occurs without changes to either product or representation. Cosmetic customization has representation changes only. Transparent customization has product changes only. Finally collaborative customization combines changes in product and representation. (Hanson, 2000, p.198)

2.6.1 Adaptive customization 

Adaptive customizers offer one standard, but customizable, product that is designed with many settings so customers can alter it themselves by filtering out most of the possibilities. The approach suits businesses whose customers want the product to perform in different ways on different occasions and available technology makes it possible to customize the product easily on their own. (Gilmore&Pine II, 1997, p.93, Hanson, 2000, p.199-200)

News providers are examples of adaptive customizers. The customer himself customizes the content by filtering out those topics that he is not interested. For example he can define only to receive local news, science news and sport news on basketball but not news on any other topic. This approach is easily adapted to many areas 

2.6.2 Cosmetic customization 

Cosmetic customizers present a standard product differently to different customers. The emphasis is on presentation, the exterior of the item is changed without alterations to the core product (Hanson, 2000, p.200). It is appropriate when customers use a product the same way and differ only in how they want it presented. Rather than being customized or customizable, the standard offering is packaged specially for each customer. (Gilmore&Pine II, 1997, p.93)

The essential requirement for cosmetic customization is modularization. Modularization is the division of a product into components. For example, a web page can be divided into a header at the top, the main content of the page and a footer at the bottom. A simple but useful method of customization is to produce a different header for each user while keeping the rest of the content the same. The page appears unique, while dramatically limiting the amount of information that needs to be altered. (Hanson, 2000, p.201)

2.6.3 Transparent customization  

Transparent customizers provide individual customers with unique goods or services without letting them know explicitly that those products and services have been customized for them. The transparent approach to customization is appropriate when customers’ specific needs are predictable or can easily be deduced and especially when customers do not want to state their needs repeatedly. Transparent customizers observe customers’ behavior over time without direct interaction looking for predictable preferences and then inconspicuously customize their offerings within a standard package. (Gilmore&Pine II, 1997, p.94, 99-100)

An example of transparent customization is employee training on company Intranets. When a new employee accesses the web-site, it includes introductory and training material. As experience grows, this training content is automatically replaced by more sophisticated information. The user in not necessarily informed of this change and may not be aware of its extent. (Hanson, 2000, p.201)

2.6.4 Collaborative customization 

Collaborative customization is the ultimate goal of customization. Collaborative customizers conduct a dialogue with individual customers to help them articulate their needs, to identify the precise offering that fulfils those needs and to make customized products for them. Collaborative customization approach is most often associated with the term mass customization. It is appropriate for businesses whose customers cannot easily articulate what they want and grow frustrated when forced to select from plenty of options. (Gilmore&Pine II, 1997, p.92)

Collaborative customization is often based on a variety of query systems to help customers discover their own best choices. Techniques such a collaborative filtering are used for a site to work with customers to determine their preferred choices to deliver unique and individually tailored options. (Hanson, 2000, p.202)

The main idea of collaborative filtering (or social filtering) is to automate the process of “word-of-mouth” by which people recommend products or services to one another (Heylighen, 1999). For customization, the content provider uses the knowledge from the individual customer’s profile in addition with the knowledge from other customer profiles. The relevance of the suggestions made by the content provider is calculated based on customer feedback and this way the recommendation system is being changed and improved. (Dhillon, 1995)

Amazon.com (www.amazon.com) is an example of using collaborative filtering. It analyzes purchase patterns and preferences, matches the customer up with other customer with similar buying habits and makes recommendations based on the match. (Tomsen, 2000, p.12)

3 customer profiling for customization

Customer intelligence is the basis for mass customization. Analysis of customer information in order to able to offer the customer what he desires is an application of business intelligence. Business intelligence is generically defined as the collection, analysis and use of information to improve performance and create value. (Sharma, 2000) 

A primary determinant in the acquisition of business intelligence is technology. Technology aids the acquisition of business intelligence in three ways (Sharma, 2000):

1. Collects the information through databases and other forms of electronic capturing mechanisms.

2. Aids in the communication of information through the Internet.

3. Aids in the acquisition of intelligence through the use of KDD. KDD solutions are the key in gaining business intelligence (Hackney, 2000).

Neither business intelligence technology nor the value of analyzing business data is new. However, the technology’s increasing sophistication and ease of use, as well as the rise of e-commerce, has enabled and encouraged more companies to utilize the technologies for gaining business intelligence. (Garber, 1999, p.80)

Customer intelligence is stored to the customer profile. Traditionally customers have been analyzed against the following variables (Kotler, 1997, p.257):

· Geographic: region, city or metro size, density, climate.

· Demographic: age, family size, family life cycle, gender, income, occupation, education, religion, race, generation, nationality, social class.

· Psychographic: lifestyle, personality.
· Behavioral: occasions, benefits, user status, usage rate, loyalty status, buyer-readiness stage, attitude toward product.

Some Web specific variables are added to the traditional ones for Web content customization (Sen et al., 1998):

· Geographic: IP-address, which reveals the customer’s geographic location by country and the customer’s company and type and size of organization.

· Demographic: e-mail address, which reveals the domain type (.edu, .org, .com, .mil, .net); browser type; operating system; network operator.

· Psychographic: attitude towards privacy, attitude towards safety, attitude toward web-sites powered by new technology.

· Behavioral: how the web-site was reached (banner-ad, link, address typed), search pattern on the site, how much time spent, what ads were seen and clicked, given feedback.

Content providers use information collected on these variables to determine the customer’s needs and preferences for the content. Information on customer preferences can be regarded as the most important factor for the implementation of mass customization. The costs arising from customization consist largely of information costs (Piller, [C], 2000). 

3.1 Web information sources

According to one classification there are four information sources on the Internet for capture the needed customer information needed (Sen et al.,1998):


Figure 14. Levels of Web-related data (Sen et al., 1998)

The main customer information sources are extended Web log-files and elicited data from customers.

3.1.1 Extended Web log-files

Every time a customer visits the web-site, the records of that visit are stored to the log-files. The log-files record many types of information regarding the activity on the site. The following information can be gained from the log-files (WebTrends, 2000):

· General statistics: e.g. number of unique visitors, average user session length.

· Resources accessed: e.g. most requested pages, top exit pages, paths through the site.

· Advertising: e.g. top advertising, advertising clicks.

· Visitors and demographics: e.g. most active countries, most active organizations.

· Activity statistics: e.g. number of views per visitor.

· Technical statistics: e.g. successful and failed hits of the total hits.

· Referrers and keywords: e.g. referring site, search engine, search keywords.

· Browsers and platforms: e.g. browser type, operating system.

Based on the log-file information the content provider can tell how its site is performing generally – its popularity, who are interested the most, what content interests the most and the least, how the site is accessed, how the ads are performing and what are the technical capabilities of its customers’ access devices. All this information is aggregate customer information, not individual. Common log-files have some faults, why they are not able to provide individual customer information (Sen et al, 1998):

· Inability to trace each access to a specific user: IP-address of the visitor is stored to the log-file, but typically there are a large number of users who may access a web-site by having the same IP-address. As a result, the IP address cannot be used to uniquely identify individual users. 

· Inability to track client sessions: A session consists of a set of Web pages that a customer accesses during a continuous period of time that the customer spends at the site without leaving it. The content provider should be able to track specific sessions using a unique session ID.

Certain technical methods, such as cookies, are used to attempt both session tracking and user tracking. A cookie is small file stored on a customer’s computer with a unique identification. Gradually, the cookie file is compiled with information about the customer and his spending and computing habits, behavior and interests. Cookie information combined to log-file information is what is here called extended log-file information. (Gudmundsson et al., 1996) 

But the functionality of cookies is somewhat limited. The customer must use the same browser at the same computer for the cookies to provide full benefits to the content provider. The customer can also set his computer not to accept any cookies. Due to this fault, it is more and more important to have additional information sources. (Gudmundsson et al., 1996)

Information gained from the secondary data sources is used to supplement the extended log-file information. For example the name of the organization is gained from the data in log-files and the secondary information sources such as company web-sites can be used to gain more information on that organization.

3.1.2 Data elicited from web-site visitors

Most of the personal information is collected with the involvement of the customer. Content providers ask the customer to register at the web-site and give contact information like name and e-mail address at least and some other personal information like age and gender. The customer may also be asked to choose from a list his categories of interest. If the customer makes an order for a product on the web-site this is also recorded. Customer information is also received when the customer communicates with the content provider for example asking for advice by e-mail or phones to the HelpDesk. Traditional marketing research data is also used in conjunction with the other sources of data. The content provider does not need to collect the customer information itself, it can also be done by web-site traffic auditors and information brokers. (Sen et al.,1998)

The more complete information on the customer the content provider has, the better it can determine the customer’s needs and how the content should be customized.



Figure 15. Increasing levels of knowledge (Hanson, 2000, p.204).

3.2 Knowledge Discovery in Databases 

Knowledge Discovery in Databases (KDD) allows the content provider to understand customer’s needs and preferences (Saylor, 1999). The customer information recorded and then stored to databases is raw data and rarely of direct benefit before complete analysis. Traditionally, analysis was strictly a manual process, but with the growing quantity of data and increasing number of dimensions, there became a growing interest for automated data analysis. KDD has been the label for that. It build models from the data. By definition KDD is “the nontrivial process of identifying valid, novel, potentially useful and ultimately understandable patterns in data.” (Fayyad, 1996, p.21)

The exploitation of KDD has increased due to (Olaru&Wehenkel, 1999, p.19):

· Emergence of very large amount of data recorded in databases.

· Dramatic cost decrease of mass storage devices.

· Emergence and quick growth of fielded database management systems.

· Advances in computer technology such as faster computers and parallel architectures.

· Continuous developments in automatic learning techniques.

· Possible presence of uncertainty in data (noise, outliers, missing information)

3.2.1 Datawarehousing

Databases provide the necessary infrastructure to store, access and manipulate the raw data. Data warehouse is a special type database. Data warehouse is the foundation for effective KDD. KDD can be done without data warehouses, but they improve the effectiveness. This is because of the nature of data warehouse, which includes (Inmon, 1996, p.50):

· Integrated data: the data in data warehouse is already cleansed and integrated from different types of databases that is needed to be done before effective KDD.

· Detailed and summarized data: data warehouses include both types of data. Detailed data is needed because it can contain important patterns that can not be discerned in another way than by carefully going through the data. Summarized data can be deployed in the process so that everything does not have to be done from the scratch. 

· Historical data: this type of data is needed to detect trends and long-term patterns of behavior.

· Metadata: describes the context of information. Raw content of data is difficult to work with if there is no explanation for the meaning of that.

Data marts are extensions of data warehouses. Data mart contains customized data whereas data warehouse contains more general data. Data mart also includes data at a higher level of summarization. As such, data mart data mining can be considered secondary data mining, while data mining at the data warehouse is primary data mining because of the elemental nature of the data found in the data warehouse. (Inmon, 1996, p.50) 

3.2.2 Knowledge Discovery in Databases process and challenges

The KDD process involves numerous steps. The process can roughly be divided into data preparation for the data mining task and to performing the selected data mining task or tasks. Data mining which is the core of the process typically takes only a small part of the effort, estimated 15-25%, of the overall process. Data mining may result in discovery of meaningless patterns if the earlier preparation tasks are not conducted properly. (Brachman et al., 1996, p.44)

The process starts by getting to know the application area and the prior relevant knowledge and setting the goals of the process. The next step is to select the data set on which the discovery is to be performed. Data pre-processing ensures data quality. Data quality dimensions and how data quality is achieved are described in appendix 2. Data transformation means selecting the variables on which to build the model and then transforming the variables in accordance with the requirements of the procedure or algorithm chosen to build the model. After these preparations, the data is ready for data mining, which results into discovery of new knowledge. The process is described in more details in appendix 1. (Fayyad et al., 1996, p.30-31)
















Figure 16. Overview of the steps constituting the KDD process 

(Fayyad et al., 1996, p.29).

There are many challenges in the KDD process. KDD handles different types of data gathered from different types of databases. This causes challenge for the integration. The chosen data mining algorithm must be scalable to large databases to be efficient. The discovered knowledge should accurately represent the content of the database. Currently almost all of the KDD solutions require the person to be technically proficient. However, the interpretation of the results should also be possible for non-experts and the real user of the knowledge. The knowledge can be examined from different views and be presented in different forms. It is difficult to predict what exactly could be discovered from the data, why interactive discovery should be used. Interactive discovery allows the interactive refinement of a data mining request, dynamic changing of data focus, progressive deepening of the process and flexible viewing of the data and data mining results at multiple abstraction levels and from different angles. KDD may also threaten the goal of protecting data security and guarding against the invasion of privacy. (Chen et al., 1996, p.867)

3.2.3 Data mining tasks

The different data mining methods at the core of the KDD process can have different goals. In general two types of goals can be distinguished (Brachman et al., 1996, p.42-43):

· Verification, in which the goal is to verify set hypothesis.

· Discovery, in which the goal is to find new patterns.

Depending on the application domain, there are several types of data mining tasks that can be used. The most common data mining tasks are presented in the table.

Classification
Assign objects to one of a predefined set of classes.

Estimation
Determine values for an unknown continuous variable.

Prediction
Classify objects according to some predicted future behavior or estimated future value.

Affinity Grouping
Determine which things go together; as in a shopping basket.

Clustering
Segment a heterogeneous population of objects into a number of more homogeneous subgroups.

Description
Describe a complex database to increase understanding of the underlying data.

Regression
Maps a data item to a real-value prediction variable.

Summarization
Provides a compact description for a subset of data.

Dependency modeling
Describes significant dependencies among variables.

Deviation detection
Discovering the most significant changes between the data and expected data.

Temporal problems
Produces rules that take into account the role of time.

Causation modeling
Discovering relationships of cause and effect.

Table 3. Data mining tasks (Osterfelt, 1999, Fayyad et al., 1996, p. 31-32, Olaru&Wehenkel, 1999, p.21-22).

A special type of classification is collaborative filtering, which recommends items based on similar interest held by group of customers (Edelstein, 2000, p.3). Affinity grouping, also called market basket analysis, is a step in collaborative filtering process  (Greening, 2000).

Estimation is often used in demographics to fill in the blanks, for example to estimate the income of the customer when the other things are known. Prediction is based on the approach as estimation. It can compute important future attributes of a customer, such as lifetime monetary value, next visit interval, learning speed and promotion susceptibility. Prediction is often used in targeting advertising content. (Greening, 2000)

Customer’s future behavior can be predicted with Recency, Frequency and Monetary (RFM) analysis, which is perhaps the most widely recognized behavioral analysis technique (Kahan, 1998). RFM is based on customer behavior and appropriate reasoning. People who have made a purchase recently are much more likely to respond to a new offer than someone who had made a purchase in the distant past. Recency is the most powerful factor in predicting the future behavior, monetary the least. (Hughes, 2000) 

A summary of each customer’s transactional history is created by documenting the following three variables (Kahan, 1998):

· Data of the last or most recent purchase (R).

· Total number or frequency of purchases (F).

· Average amount spent per order (M).

Each customer is given a value 1-5, the top 20% in terms of recency is given a code of 5. The customers are coded in the same manner in terms of frequency and monetary. This way all the customers all coded in three numbers. There will be 125 different RFM categories. For example customer with ID 9 is 542, ID 67 is 446 and ID 579 is 321. The best customers are 555 and the worst 111. (Hughes, 2000)

A classic example of clustering is to segment customers into groups based on similar buying habits. Description increases the understanding of the customer and it is used as a component in other types of mining activities. Summarization can produce aggregate customer information. (Fayyad et al., 1996, p.31-32)

3.3 Profiling standards

Standards guide the technical development of the Internet. The World Wide Web Consortium (W3C) is an industry consortium, which contributes to efforts to standardize Web technologies by producing specifications called "Recommendations". W3C makes these recommendations and other technical reports freely available to all and it is vendor-neutral. 

There are other standardization organizations, but W3C is presented here because it deals with issues related to the topic of the Thesis.

Customer profiling for customization is such a new phenomenon that standards are almost lacking. Composite Capability / Preference Profiles (CC/PP) of W3C is a profiling standard. It is used to describe the preferences of the customer and the capabilities of his Internet access device. CC/PP describes with a common vocabulary in Resource Description Framework (RDF)
 the preferences and capabilities in terms of (Reynolds, 2000):

· Terminal hardware (e.g. screen size).

· Terminal software (operating system, e.g. EPOC or Windows CE). 

· Terminal browser (Internet Explorer, Netscape Communicator). 

The content can be customized to the technical preferences and capabilities of individual users. CC/PP is designed to be used in the context of the Web, but it is expected that the framework and the profiles to have widespread applicability. (Reynolds, 2000)

3.4 Internet privacy vs. customization

Customers are concerned with how the companies are going to deal with the huge amounts of customer information. In many cases the customers were not aware that information was collected on them, let alone for what purposes it was used or with whom it was shared. Customers are especially concerned with their personally identifiable information. DoubleClick, Inc. was charged in court for combining personal information including the names and addresses with the clickstream information across thousands of web-sites. This case made DoubleClick and other companies to take privacy issues more seriously (Horelli, 2000). Other problems that concern the customers are the junk e-mails called “spams” that the customers receive from the company for advertising purposes without their permission. Also there is concern for security in a sense if someone is able to break into the customer database and steal for instance credit card numbers. (Mabley, 2000, p.1)

On the other hand customers appreciate customized content. They want content providers to make thoughtful use of their personal information. Customers surrender many kinds of information willingly, if they know that they will receive benefits in return. For most, the benefits gained by providing such potentially invasive information far outweigh any of their concerns. Customers are alarmed providing personal information if they get nothing in return. (Hagel III&Rayport, 1997, p.55)










Figure 17. Privacy vs. personalization (Mabley, 2000, p.1).

Content customization is getting more and more popular. According to Cyber Dialogue’s American Internet User Survey and Cyber Dialogue Online Privacy Survey reported by Kevin Mabley, in July 1999 almost 30% of online adults customized the Web content. In April 1997, the number was less than 10%. No doubt that the figure is growing, because more and more content providers have realised the customers demand customized content. The leading types of content that is customized tend to be frequently changing and information-intensive content such as stock/investment information, business and national news, sports and online shopping sites. (Mabley, 1999, p.3)

Figure 18. Types of content personalized (Mabley, 1999, p.3).

The reason why most customers are concerned with providing personal information is the lack of trust with the content providers. The lack of trust arises from the fact the customers feel they do not have control over the access that content providers have to their personal information during the Web browsing. The customers are concerned with both of their ability to control the actions of the content provider (e.g. after giving the credit card number) and the control over secondary use of information such as selling the personal information to other parties without the knowledge or permission of the customer. (Hoffman et al., 1999, p.80-81)

Hoffman, Novak and Peralta investigated customer perceptions of privacy by analyzing consumer responses to two biannual surveys: the spring 1997 Nielsen Media Research / CommerceNet Internet Demographics Study and the 1997 Georgia Tech Graphics, Visualization, and Usability Center’s GVU 7th WWW User Survey. Web customers’ top online-shopping concerns are related to control over information, privacy and trust. These concerns influence their stated likelihood of buying something. They are not so much concerned about the operating risks of remote shopping. 87% of Web users think they should have complete control over the demographic information web-sites capture. (Hoffman et al., 1999, p.81) 

Hagel and Rayport argue that customers are not so much concerned with privacy issues for their reluctance of giving out personal information. Consumers know that the information is valuable to content providers, but why should they give it out if they get nothing in return. (Hagel III&Rayport, 1997, p.53) 

Customers are willing to give out many kinds of information in return for customized content. Name recognition is the most basic form of content customization and a strong majority is willing to give their name with the web- site. Over 80% would also be willing to supply information regarding their level of education, age or hobbies. Most are not eager to provide sensitive information such as income or credit card number. Compared to two years ago, customers are significantly more likely to share private demographic information in return for customization. (Mabley, 2000, p.4)

Figure 19. Types of information customers are willing to provide (Mabley, 2000, p.4).

Control over secondary use of information is an issue – over 80% do not want content providers to resell their personal information to other businesses. Only 12% say web-sites and third-party agencies have a right to sell their demographic data for direct-marketing purposes. (Hoffman et al., 1999, p.82-83)

Some customers are willing to tolerate the sharing of information across content providers, as long as it is behavioral information such as promotions they responded to, ads they clicked on or products they purchased. The condition for this is that the shared information is used only for the purposes of providing customized content. What many will not accept, however, is the distribution of personal information, including age, name, education, address, salary or credit card number without permission or compensation. (Mabley, 2000, p.5)

 Figure 20. Customer information that can be shared (Mabley, 2000, p.5). 

69% of those who do not provide data to content providers say it is because no information is provided on how the data will be used. Over 72% would give content provider their demographic information if a statement was provided regarding how the collected information would be used. However, 86% of commercial web-sites provide no information of any kind on how demographic information collected will be used or even whether information is being collected. (Hoffman et al., 1999, p.82)

A privacy statement is essentially a contract with the customer to protect his personal information from misuse. A good privacy statement clearly tells how the company is going use the data. There is also distinction between individual data and aggregate data and how they are treated. Sharing individual data clearly violates the privacy of the customer, but aggregate data can be shared without intrusion to the privacy. (Tomsen, 2000, p.149-150)

3.5 Protecting the Internet privacy

To ensure that the privacy statement the content provider publishes on its web-site is in accordance with its policies, different privacy organizations have developed privacy seal programs. If the content provider is certified, it can display the privacy seal on its web-site to ensure its customers that their privacy is not violated.

3.5.1 TRUSTe privacy seal program

TRUSTe Privacy Seal is a visual symbol of a non-profit organization that can be displayed on a web-site that meets the program’s requirements for data gathering and dissemination practices and agrees to participate in its dispute resolution process. The seal sends a clear message to the customers of the sites privacy policies. [TRUSTe, [A], 1997-2000]

An e-commerce study published recently identified the TRUSTe Privacy Seal as the most trusted symbol on the Web among US Internet users. The TRUSTe seal is currently displayed on all of the Internet’s portal sites, on 15 of the top 20 sites and approximately on half of the top 100 sites. Altogether, today nearly 1 500 web-sites display the TRUSTe Privacy Seal (TRUSTe [A], 1997-2000). (PR Newswire, 2000)

Licensee privacy statements must also display the TRUSTe "click to verify seal," which links to a verification page located on TRUSTe's secure server. This mechanism deters seal piracy by allowing customers to verify that the site is using the TRUSTe trustmark legally. TRUSTe Watchdog is a mechanism that provides an easy mechanism for customers to bring their complaints to TRUSTe if they believe that the content provider has misused the customer information. (TRUSTe, [A], 1997-2000) (TRUSTe [C], 1997-2000)

Figure 21. The TRUSTe privacy seal (TRUSTe [C], 1997-2000).

By displaying the TRUSTe trustmark, this content provider has agreed to notify of (TRUSTe [B], 1997-2000):

1. What personally identifiable information is collected from the customer through the web-site.

2. The organization collecting the information.

3. How the information is used.

4. With whom the information may be shared.

5. What choices are available to customers regarding collection, use and distribution of the information.

6. The kind of security procedures that are in place to protect the loss, misuse or alteration of information under the content provider’s control.

7.  How the customer can correct any inaccuracies in the information. 

TRUSTe’s core tenets include (TRUSTe [A], 1997-2000):

· Notice: web-sites displaying the seal must post a clear notice of what personally identifiable information is gathered and with whom it is shared. The disclosure must be easy to read and accessible by one mouse click from the home page.

· Choice: customers must have the ability, through opt-in or opt-out functions, to choose whether to allow secondary uses of that personal information. Customers must be able to prevent the content provider from selling, sharing, renting or disseminating their personally identifiable information.

· Access: customers must have reasonable access to information maintained about them to correct any inaccuracies in the data collected.

· Security: the content provider must provide reasonable security to protect the data that is collected.

3.5.2 Platform for privacy preferences project 

World Wide Web Consortium’s (W3C) Platform for privacy preferences (P3P) has been developed to become industry standard on handling online privacy. Currently P3P is a defined standard but tools to implement are under development. 

P3P provides a rich vocabulary for content providers to express their information practices and for customers to express their privacy preferences. The vocabulary covers for example the consequence meaning what are the benefits of agreeing to the proposal, data categories meaning what kind of information is collected, the purpose explaining why the data is collected. The complete vocabulary can be found at appendix 3. (Cranor, 1999, p.31)

P3P is designed to help customers to reach agreements with content providers of which data elements can be collected and how each of them can be used, with whom data may be shared and whether data will be used in an identifiable manner. P3P provides a technical mechanism to reach an agreement, by enabling the sending of proposals that are read for example by Web browsers that act as an agent on the behalf on the customer. The agent compares the proposal with the preferences set by the customer. This way the customer himself does not have to read the privacy statement and decide whether he accepts it. (Reagle&Cranor, 1999, p.48-49)

P3P does not replace the privacy seals, because it does not make a technical mechanism for making sure content providers act according to their statements. (Reagle&Cranor, 1999, p.50) 

4 empirical illustration

The empirical illustration consists of five cases. This is more an empirical illustration than actual empirical study due to the challenges in data gathering. Multiple-case study is a better choice than a single case study for this Thesis. This is because the theoretical part describes different approaches for customization and customer profiling. It is wiser to include all these approaches to the empirical part as there is no single “better approach” that should be the goal of every content provider. The cases companies also use content customization for different purposes.

Data gathering has been challenging. Web content customization is a very fresh topic – it was not until five years ago, when the first commercial web-sites were published to large audience. Participant-observation together with readily available documents gives the needed information, although not much, to answer the research questions. The purpose was not to investigate anything that would have required information directly from the content provider, like technical details on the customization system. Deeper analysis would have required collecting data though interviews. Based on the experience in IPMAN, when trying to interview Web companies, it is have been difficult to any interviews from them. The competition is hard and the companies are not willing to provide any information what is behind their success even if the study would have been classified. Another challenge would have been even to find the candidates for interviews. Finnish content providers do not yet customize their Web content and global content provider only need to be present physically in one town in the whole world.

The case companies that were chosen are Latimes.com, Yahoo!, DoubleClick, Individual.com and Amazon.com. Online news is the second most popular activity after e-mail on the Internet and Latimes.com, Yahoo! and Individual.com were chosen from the online news providers. Currently most of services on the Internet are free, which has increased the importance of advertising revenues. DoubleClick is the chosen Internet advertising company. Amazon.com is leading e-commerce site.

4.1 Latimes.com

The Los Angeles Times is the largest metropolitan daily newspaper in the US with a daily circulation of about 1.1 million and a Sunday circulation of more than 1.3 million. It focuses on the news on Southern California. The Times maintains Latimes.com (www.latimes.com), which has more than 50,000 content pages and more than 35,000 stories on the web-site every day. Every day more than 3,000 stories are uploaded. In addition, a million stories from past issues are available in the Latimes.com archives. 

4.1.1 Content customization

At Latimes.com the Web content is the actual product, which is customized. The customization service goes by the name of “Hunter” News Retriever. Web content is similar to the print newspaper content, however the customer can filter out those topics that he is not interested in. There are seven topic categories, which all together include 56 pre-defined topics. See appendix 4. The customer can choose up to ten topics from which news are shown to him. 

This kind of filtering customization is adaptive customization. The settings of the standard content are altered, which then leads to a customized content. “Hunter” retrieves from the whole content repository those content items that the customer himself has chosen to be interesting. The customization changes only if the customer changes his profile. 

4.1.2 Customer profiling and privacy

Latimes.com collects some personal information like name, e-mail address, zip code, age and gender in registration phase. Aggregate usage information is collected from extended log-files.

Latimes.com does not use the personal information nor the information from the log-files for customization. This additional information is often collected for marketing purposes. 

The customer profile is created by the customer himself when he selects his interest areas from the list and defines additional interest areas with keywords. The customer can change his profile by choosing more topics or removing old ones. In this kind of profiling “the customer is intelligent, not the system.” Adaptive customization is based on the customer customizing the content himself. 

Privacy statement is a small part of the “Member Agreement”, which describes the terms and conditions for using the content. The customer can not change his personal information after registration by himself although he should have a right to it according to the principles of TRUSTe. Latimes.com should correct its privacy policies in many ways. First of all it needs to notify more of its privacy policies. Currently it only states with whom the information is shared. It does not share personal information, but aggregate information is shared with members and advertisers. What it needs to notify also is what personally identifiable information is collected, who is collecting, how the information is used and what are the choices available to customer regarding collection, use and distribution of information. The complete privacy statement should also include information on the security procedures that are in place to protect the loss, misuse or alterations of information under the content provider’s control and how the customer can correct any inaccuracies in the information. It is not enough just to notify about the policies, the policies also need to be in accordance with the general principles of TRUSTe. The customers should have the ability to choose whether to allow secondary uses of collected personal information and the customers should have an access to the information to correct it. The content provider also needs to provide required security to protect the data that is collected. 

4.2 Yahoo!

Yahoo! (www.yahoo.com) is a global portal that offers a comprehensive branded network of services like shop, media, connect and personal services to more than 156 million individuals each month worldwide. Examples of shop services are auctions and yellow pages, of media services news and TV information, of connect services e-mail and chat and of personal services MyYahoo! and calendar. It is the leader in terms of traffic, advertising and user reach. It is also one of the most recognized brands associated with the Internet. The history of Yahoo! started in 1994.

4.2.1 Content customization 

MyYahoo! is a personalized version of Yahoo! including the customer’s favorite part of Yahoo! such as news, weather, stock prices, sports scores, TV and movie listings and what he wants of them based on their categories. See appendix 5. for more information. At Yahoo! the Web content is the actual product. MyYahoo! uses adaptive customization as does Latimes.com but the amount of customers and worldwide reach are much greater. Latimes.com is basically an electronic newspaper, whereas Yahoo! is a portal. The precision of customization is also greater at Yahoo!. For example a customer using MyYahoo! can create his own portfolio of stocks, which he wants information on. Latimes.com only offers the stock market information in general level. The customer can choose up to 20 content modules to appear at his MyYahoo!

The customer can customize both the content and the layout, which is not possible at Latimes.com. The customer can choose what content he wants see, in which order he wants to see those items, whether content appears in two or three columns per page, what colors MyYahoo! uses and how it greets him and how many pages of content MyYahoo! has. The customer has the option to choose whether the system recognizes him without logging-in with the help of cookie. 

Also the advertisements that appear at MyYahoo! are customized. Ads, however, are not customized by Yahoo! It has a relationship with 19 third-party advertising networks. Customization of ads based on transparent customization approach is explained in the next case of DoubleClick. 

4.2.2 Customer profiling and privacy

Yahoo! collects personal information not only in registration but also when using Yahoo! products or services or when entering promotions or sweepstakes. The personal information includes name, e-mail address, birth date, gender, residence, zip code, occupation, industry and personal interests of eleven pre-defined categories. Yahoo! uses also extended log-file information.

The customization of MyYahoo! is based on the customer’s own choices for content and layout. The profile is created the same way as at Latimes.com from the information elicited from the customer. The profile can be changed at any time by the customer. Also the personal information can be edited. However, Yahoo! keeps track of preferences that the customer specifies while using Yahoo! services, e.g. the local zip code the customer wants to use in Yahoo!Movies to view showtimes in the area. This requires the use of cookies.

Yahoo! is TRUSTe-certified. It has met all the requirements set by TRUSTe in order to be allowed to display the privacy seal on its web-site. 

4.3 DoubleClick

DoubleClick (www.doubleclick.com), originated in 1995, plays in an industry niche of Internet advertising. DoubleClick delivers well over 500 million ads per day. DoubleClick has two behind-the-scenes business segments: ad sales and ad serving, it does not create advertising content at all. In ad sales DoubleClick acts as an agent, it sells ad space on behalf of 1,500 sites. The second part, ad serving, is more meaningful to this study. Ad serving constitutes of targeting the ad to the proper individual based on the criteria set by the advertiser and generating a real-time report on the ad's success. 

DoubleClick has created a patented technology called Dynamic Advertising Reporting and Targeting (DART) for tracking and customizing the ads.  DART has also been sold as a separate service. 

In November 1999, DoubleClick bought Abacus Direct, which manages the customer databases of most catalog companies and some retailers offline. The Abacus deal gave DoubleClick a large database of customer information that it can use for improved targeting. This way DoubleClick is able to blend online and offline customer data. 

4.3.1 Content customization

DoubleClick does not produce any content but it provides content by targeting and delivering advertisements on behalf of its advertisers. The DoubleClick network is a collection of web-sites from around the world. DoubleClick has over 775 global publishers in seven vertical networks – DoubleClick Auto, DoubleClick Business, DoubleClick Commerce, DoubleClick Entertainment, DoubleClick Technology, DoubleClick Travel and DoubleClick Women&Health. DoubleClick network reaches all the major portals including Yahoo! The advertiser can choose to advertise on any of the individual country networks, across all networks or on the global interest categories. 

When a customer hits a web-site on the DoubleClick network, DoubleClick delivers him a targeted ad depending to which target group set by the advertiser the customer belongs to. For example accessing the site from a university, the customer may receive an ad targeted to those from domains ending in “.edu”. The ad can also be targeted to a particular university. The ads are targeted based on transparent customization. These are called “smart ads”. With DoubleClick, the customer has the ability to opt-out from receiving these ads. The difficulty may be that the customer is not aware that it has been targeted to him specifically. In transparent customization the customization is done behind the scenes. 

DART analyzes the customer profile and then, according to parameters created by the advertiser, it delivers a targeted ad. The advertiser has profiled his targeting audience. The targeting is based on the profile attributes. These profiles can be very specific or more generic. The criteria for the target can be for example customer’s interest category, used search keyword, customer's geographic location, organization type, organization size or revenue, service provider, customer's operating system or browser type. 

4.3.2 Customer profiling and privacy

DoubleClick does not collect any personally-identifiable information. It uses for targeting the extended log-file information. It tracks customers where they surf in the whole DoubleClick network with cookies to get a sense of their interests. 

However the information in the Abacus Online database contains personally-identifiable information. It contains name, address, retail, catalog and online purchase history, demographic data and non-personally-identifiable information collected by web-sites and other businesses with which DoubleClick does business. Abacus also uses KDD technology to identify those online consumers in the Abacus Online database who would most likely be interested in a particular product or service. 

Non-personally identifiable information collected by DoubleClick can be associated with a customer's personally identifiable information in the Abacus Online database if the customer has agreed to receive personally tailored ads. However, any personally-identifiable medical, financial or sexual preference information or information from children is not associated. The Abacus Online and DoubleClick customer information are associated through the use of a match code and the DoubleClick cookie. The system is doing the customer profile in transparent customization, not the customer himself. If the person has given personal information to DoubleClick, he can correct it. 
DART selects ads based on non-personally-identifiable information. It depends on the targeting criteria how much log-file information is used. When targeting for example a particular organization like university the only needed information is an IP address. 

DoubleClick is a member in many of the privacy organizations like the Network Advertising Initiative, NetCoalition.com, Online Privacy Alliance, Internet Advertising Bureau, New York New Media Association and the American Advertising Federation. 

There is a direct link to the privacy policy on every page, so the privacy policy is well available. The privacy statement includes what information, both personal and non-personal, DoubleClick collects and how and how the personal information can be collected. It also explains how the customer can choose not to receive personally-tailored ads and tells about the security to protect the customer information. Personally-identifiable information in the Abacus Online database is not shared.

4.4 Individual.com

Individual.com (www.individual.com) earlier known as NewsPage.com provides customized news – information from business, financial, trade, and industry sources. They also provide some business services for example for finding a job or posting a job. Individual.com operates only on the Internet and it is targeted to business people. Currently it has more than one million users. 

4.4.1 Content customization

The customized Web content is the actual product of Individual.com. Individual.com has more than a thousand topics and information on more than 50,000 public and private companies. 

Considering the amount of topics, it would be difficult or at least time consuming for the customer to choose his interests from a list. Individual.com has solved the problem by using collaborative customization approach. Individual.com uses collaborative filtering to recommend the customer topics it thinks interests the customer. The customer can however edit the suggestions by adding, prioritizing or removing topics. 

4.4.2 Customer profiling and privacy

Individual.com collects personal information collected in registration. This includes name, e-mail address, zip code and professional interest information including industry and profession from pre-defined alternatives. Individual.com does not collect personally-identifiable extended log-file information expect for the IP address. Aggregate usage information is collected for marketing purposes.

The customer profile is a result of the dialogue between the content provider and the customer. The content provider makes a recommendation based on the personal information on industry and profession and the customer then accepts the recommendation as it is or modifies it. The customer can also change his personal information. If the customer changes the industry or profession information, he gets a new recommendation.

Collaborative filtering is a special type of classification data mining task, which recommends items based on similar interest held by group of customers. Based on the information available, it is not possible to tell how the recommendation is done exactly. Most likely Individual.com has first collected clickstream data with cookies to find out what people are interested in when they are from a certain industry and profession. The reliability of the recommendations grows the more information the content provider has for the basis. 

Individual.com is also TRUSTe-certified like Yahoo! and therefore allowed to display the seal on the web-site. 

4.5 Amazon.com

Amazon.com started in July 1995 with a mission to use the Internet to transform book buying into the fastest, easiest, and most enjoyable shopping experience possible. By today, 20 million people in more than 160 countries have used Amazon.com for online shopping. Currently it is the leading online shopping site. The selection of products includes free electronic greeting cards, online auctions, and millions of books, CDs, videos, DVDs, toys and games and electronics. The objective of Amazon.com is that customers are able to buy any products from its site. They are constantly adding more product categories to their selection. Along with the extensive catalog of products, Amazon.com has also paid attention to the variety of other shopping services and partnership opportunities. Amazon.com competes with low product prices and with personalized service.

4.5.1 Content customization

Amazon.com uses content customization to personalize the shopping experience of their physical products. Amazon.com has not yet started the electronic delivery of its products although many of its current products are either already in digital form like CDs, DVDs and games or can be transformed easily like books to electronic books. 

Amazon.com uses collaborative customization. Amazon.com conducts the dialogue with its customer by using collaborative filtering in the same way as Individual.com. Amazon.com gives instant personalized recommendations on any product category the customer chooses. The purpose is to help the customer to find a product that he truly desires. The amount of products at Amazon.com is huge, so it would not be practical for the customer to browse through the product catalogues.   
4.5.2 Customer profiling and privacy

Amazon.com collects a lot of customer information compared to other case study companies. It receives the information through the customer’s activities on the web-site. Amazon.com also uses personally identifiable extended log-file information. The list of information collected can be found in appendix 6. Most of this information is not needed for the content customization. The recommendations are done based on the information of the past purchases.

Again the customer profile is a result from the dialogue between the customer and Amazon.com. The dialogue takes place when Amazon.com gives the customer a recommendation of what it thinks interests the customer and then the customer rates the recommendation to better mirror his interests. 

This is how collaborative filtering works at Amazon.com. Amazon.com determines the interests of the customer by first examining the items the customer has purchased, as well as the items he has rated on a scale of 1 (don't like it) to 5 (I love it!). Customer’s activity on the site is then compared to that of other customers. Using this comparison, Amazon.com is able to recommend other items that might interest the customer.

The recommendations change every time when the customer purchases or rates a new item that change the profile. Changes in the interests of other customers may also affect the recommendations. The customer can eliminate items from the list if he already owns them, knows he will not like them or the item is so unlike compared to what he usually buys that he does not want it affect the recommendations. The customer can also rate his past purchases to give Amazon.com a better idea of how much he enjoyed or didn't enjoy the items he has already bought. All the ratings can be revised. The customer can also change his personal information.

The problem with the recommendation service occurs if the customer is new and does not have purchase history with Amazon.com. In this situation the customer can have a recommendation if he commands a search for a product in the database. Then he is given the information “customers who bought this also bought these”.

Currently Amazon.com does not have any privacy seals on its web-site nor does it state any co-operation with privacy organizations. The privacy statement is available on the web-site. The privacy statement includes the information on what personal information on customers is collected, how they use cookies and how it shares the customer information. It also included information about the security of the information, what information can the customer change, what choices the customer has regarding collection, use and distribution of the information and how it regards children on collecting information. There does not seem to be any evident reason why Amazon.com could not become a TRUSTe-certified or certified by another organization.

4.6 Cross case discussion

Common to all the chosen companies from the strategic point of view is that they use mass customization for the Web content. Latimes.com, Yahoo! and Individual.com customize their actual product. For DoubleClick customization is a service that it does on behalf of its advertisers. For Amazon.com Web content customization  is a way to personalize the shopping experience for its products.

Gilmore and Pine (1997) developed originally the terminology for the four types of customization for physical products (like eyewear, lightning systems, T-shirts and soap) in a situation where the dialogue between the customer and the company representative is done face to face. Although Web content is very different from physical products and the customer and the content provider hardly ever communicates directly, the four types of customization is directly applicable to Web content. At this stage the differences between the four types are quite clear and the one type is done pretty much in similar manner. Once the technology develops further and Web content customization is not so new, it is likely that the customization has features of the four basic types and new technological ways to do customization are introduced. 

Both Latimes.com and Yahoo! use adaptive customization for their content. They do it in very similar manner, the customization is based on the customer’s choices from the alternatives that the content provider offers. The difference between Latimes.com and Yahoo! is that Yahoo! has more choices and has applied the adaptive customization also to the layout, whereas at Latimes.com the layout is not customizable. Adaptive customization is probably the most popular approach currently, because it is simpler technically than transparent or collaborative customization. 

Transparent customization is not widely used except for advertisements. This approach is challenging, because the system should be able to recognize the individual’s needs and preferences without asking. The technology is available for this, but the problem might be the privacy issues that arise and that the customers feel they loose the control to the process and do not trust it. Transparent customization for ads is done by DoubleClick. The customization is done by target groups. Depending to which target group the individual belongs to, the ad is delivered based on this. 

Individual.com and Amazon.com both use collaborative customization. They both apply collaborative filtering for recommendation, Individual.com for news topics and Amazon.com for similar products. In both cases, the customer had the final word, as he could alter the recommendations to suit him better. Other approaches for cosmetic customization were not noticed.

Different types of customization require different information sources. Latimes.com and Yahoo! both use adaptive customization and they rely only on the information given by the customer in registration. DoubleClick’s transparent customization is mainly based on extended log-file information. Individual.com uses both data elicited from the customer and extended log-file information at least originally, to collaborative customization. Amazon.com does not use extended log-file information for collaborative customization

KDD technology can be used in every approach to gain better understanding of the customers in general, but for customization KDD is needed in collaborative customization. Collaborative filtering is totally on KDD. In transparent ad customization it is common to predict what type of customer responds to the ad and purchases the product most likely. 

Common to all cases studied was that they collected more information on customers that it would have been needed for customization. This is understandable in a sense that the content is free and it is financed by sharing the aggregate customer information with advertisers for better ad performance. None of them collected information that has been considered sensitive like credit card number, social security number and health information. Amazon.com is an e-commerce sit, so it does require credit card information.

All the studied case companies display some kind of privacy statement on their web-site, but only Yahoo! and Individual.com have so far received a privacy seal, which is TRUSTe. Latimes.com had most to improve its privacy statement to meet the requirements of TRUSTe or BBBOnLine. DoubleClick is a member in many privacy organizations and uses the membership to assure of its privacy policies across its network. It has also changed its policies due to the negative publicity and the law suit, which was the result of trying to combine personal information with extended log-file information.

Other content providers can use these cases as examples when designing their own Web content mass customization strategy. All the approaches can well be used and also combined to deliver value. Combining these approaches will give the content providers more ideas on how to do Web content customization. 

5 summary and conclusions

The purpose of the Thesis was to study Web content customization. Customers value customized content. Competition is hard on advertising revenues and the more customers the content provider has, the more attractive it is to advertisers. The research question of the Thesis was: 

· How can the Web content provider customize the content according to needs and preferences of a customer to deliver value? 
The sub-research questions were: 

· What are the special characteristics of Web content to make it suitable for customization? 

· How does Web content customization relate to competitive and marketing strategies? 

· What are the different types of customization?

· How the needed customer information is gathered and analyzed for customer profiling to determine the customer’s needs and preferences for content with the help of information technology?

The theoretical framework for this Thesis was that mass customization strategy is applied to Web content to provide value to customers. This requires that the customers’ needs and preferences are examined with the help information technology that is used both for collection and analysis of the customer information. The customization is based on the customer profile.

This was a qualitative multiple-case study, which describes how Web content is customized currently. Data collection methods were participant-observation and the use of documents.

Content is an information intensive product. It does not have any elements of tangible goods, but it can have a service element if the purpose of this is informative like in the case of product recommendation service. Information has a high reproducibility. This means that it can easily be copied again and again with a variable cost near to zero. Delivering customized content to all customers costs almost as much as delivering the same copy to all customers. Information richness is also a good indicator for digitizability. Anything that can be digitized can be mass customized. Web content is a digital information intensive product and mass customization is the most appropriate strategy and can be applied easily. Mass customization strategy is an extension to differentiation competitive strategy. In differentiation strategy the broad group of customers are satisfied with unique offers. Mass customization strategy takes the level of segmentation defined by marketing strategy to the ultimate level, where a single customer forms a segment alone.

Web content customization is not very common yet. Only the most advanced web-sites provide customized content. A great deal of web-sites is still in the lower development levels.

Four different types of customization have been identified. Adaptive, cosmetic, transparent and collaborative customization approaches were developed for physical products by Gilmore and Pine (1997), but the approaches have well been adapted to Web content customization.  Collaborative customization is the ultimate goal, where the content provider conducts a dialogue with individual customers to help them articulate their needs and to identify the precise offering that fulfills those needs. Collaborative filtering technique was studied here and it is a practical way to do collaborative customization. It recommends items based on similar interest held by group of customers. The purpose is to share recommendations and preferences about products that are difficult to evaluate based on the information available or the customers otherwise are not able to express their needs and preferences. The customer is able to edit the recommendation to better mirror his preferences. The dialogue consists of the recommendations and customer’s responses to them. 

Transparent customization is a challenging approach, because it is done behind the scenes. The customer is not aware that the content has been customized to him. The content provider observes the customer’s behavior to determine his needs. Transparent customization is most often applied to advertisements, which are then called “smart ads”. Cosmetic customization is the easiest approach, but does not deliver much value to the customer. Only the representation or the layout of the content is changed. Adaptive customization is a popular approach. The same content and representation is offered to everyone, but the customers are able to customize it by themselves by filtering out most of the possibilities. 

Customization is based on the customer profile, which contains information on the customer. Internet supports mass customization, because it makes easier for the content provider to gain information on its customers. The two main information sources are extended Web log-files and the customer himself. Log-files automatically record all the activity on the web-site. Log-files contain a lot of important information. They record information on how many have visited the site, from which geographical location and from which organization. Also information on what pages were seen in which order and for how long, what has been the most and the least popular page and what ads were seen and clicked can be gained from the log-files. They also record some technical information on the customers’ access devices like what was the browser type and operating system of the computer. All this information is aggregate customer information, if cookies are not used to identify individuals and track their activities. Extended log-files contain the cookie information. 

Many content providers require the customer to register, before his can access the content. Registration is the source for personal customer information. The customer is required at least to give his name, e-mail address and some other demographic information like age, gender and occupation. The customer is often also asked to choose from a pre-defined list of topics his interest areas. At e-commerce sites all the customer’s purchases are recorded. Purchase history is not log-file information. 

How the customization approach is applied, defines what information is needed. Transparent customization, which does not involve the customer in the customization process, clearly uses only extended log-files. Adaptive customization on the other hand is largely based on customization done by customer. Adaptive customization therefore does not necessarily require log-file information. Collaborative customization can use both information sources or rely on other. The same situation is for cosmetic customizers.

Content providers end up with massive amounts of customer information. Manual analysis of that information would be impossible. Knowledge Discovery in Databases (KDD) technology has been developed to analyze huge amounts of data. Collaborative filtering is based on KDD. Also transparent customizers can use the technology for example to target customers who are most likely to purchase the product once seen the advertisement. Currently KDD is not commonly used for Web content customization in cosmetic and adaptive approaches.

What was also noticed is that content providers collect more customer information than they need for customization. This can explained with the free content and the need for advertising revenues. The content providers share the customer information – aggregate not personal – with the advertisers. This information benefits the advertisers to target potential customers. The customers pay for the content by providing information. Customers, however, are concerned with their Internet privacy. Much information is collected without customers’ notice. Customer should be notified on what information is collected by whom, how it is used and with whom it is shared. Customers should also have the control over secondary use of the information. Customers do not want to receive junk e-mails sent by the companies for marketing purposes. The customers should have an access to the information to correct any inaccuracies and to make changes. The content provider should also provide reasonable security to protect the consumer information.

Privacy Preferences Platform (P3P) is a recently defined World Wide Web Consortium (W3C) standard that provides a technical mechanism for the customer to reach an agreement with the content provider of the privacy policies. It takes some time before P3P is widely in commercial use. Privacy seals are currently used to ensure the customers of the content provider’s privacy policies. TRUSTe is the most widely recognized privacy seal. Content providers are allowed to display the seal on their web-site if they meet the requirements of TRUSTe organization. 

Customers want customized content, but they are also concerned for their rights on the personal information. The dilemma could be resolved with a technical solution in which the customer profile would be stored to the customer’s own computer and the content provider could read it with a permission. This kind of solution would give the content provider even more information on the customer, because it would contain the customer’s activities on other sites too. Currently the customer information is shared only in advertising networks and the information is non-personally-identifiable. Also if the content provider wants to climb up in the value ladder of customization, it requires even more personal and perhaps sensitive information. Current privacy policies can not applied to that kind of situation.

This Thesis has described how Web content is customized currently. Internet is still new to many and it is developing extremely fast and the competition is hard. The companies will find new, innovative ways to implement customization and this may happen soon. The technology for this is all ready existing. 

Managerial implications. The content providers who currently do not provide customized content should plan to do as soon as possible. It has been discovered in studies concerning traditional information industries like newspapers and TV that a company who recognizes and satisfies the market need first, dominates the market. Most likely the customer chooses the dominant content provider on the market and does not change it easily. 

Only the leading content providers in terms of visitors can become profitable by relying on advertising revenues. Others need to think other sources of revenue. The difficulty is that customers are not willing to pay for the content. This can be changed only if the customer finds the content truly valuable to him. Companies must climb up in the value ladder of customization step by step from entertainment to convenience. This requires investing both to technology and to personnel training to learn how to use it. Companies should also pay more attention to the privacy issues. This is even more crucial when more personal information is collected to more sophisticated customization and may be shared in networks of content providers. Lack of trust on privacy issues is found to be the key issue preventing customers from making purchases on the Internet. 

Suggestions for further research. Content customization is more challenging but also more necessary for portable devices like mobile phones, which have a limited screen size. Accessing the Internet through these portable devices is getting more and more popular and it has been estimated that in the future they are the dominant access device to the Internet. Also customization of Web content, when the objective of the content is other than provide information, has not been studied.

This Thesis did not include business-to-business customers. It could also be interesting investigate how companies can use content customization in company extranets to deepen relationship with its customers. Also one could do further research on how content customization could be used for employee training.
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