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1 INTRODUCTION

Internet – the network of networks – is not a new thing; military forces, universities and scientists have used it for decades for global communication. Around the mid 1990’s, the Internet started to spread around the business world and private end-users. Everyone who had the ability to connect to the Internet could participate the global information highway. The Internet has exploded in volumes in the recent years and the commercial exploitation of the Internet is in the hopes of the business world. Internet is expected to be the next gold mine. 

The amount of Internet users has 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, 2000). 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 their products or services. If a company does not have a web-site is does not exist. According to a study conducted in Britain, about 43% of businesses in Britain now have a web-site. (Nua Internet Surveys, 2000). 

The amount of content provided on the web-sites has grown dramatically. The costs of getting the equipment required and to use the Internet have come down and the graphic World Wide Web (WWW) –browsers have made it easy and enjoyable to surf on the sites. Content can be many things – text, images, drawings and graphics or even audio and video. Currently the most favorite online activity after email is reading news online. In the future Internet becomes more and more a tool that is used for everyday activities; one can read his newspaper on the Internet, do his groceries, gain the content for entertainment such TV content, movies and music by using the Internet. Companies use the Internet to gain information on their competitors, on business trends etc.
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Figure. Content providers and the customers.

Content personalization or customization is one solution for saving people from the overload of content provided on the Internet and to save their valuable time. Customization means tailoring the content on the Internet according to the needs and preferences, either expressed or inferred, of the customers. 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.  The content is matched one-to-one to the needs and preferences of a customer. For example a customer using a Web news service can only view the news he is interested in or wants to be informed. According to a survey almost 75% of Internet users would be interested in “news on demand” services and 67% would like personalized 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, 2000) A customer will value more those services that meet his needs without any sacrifice gaps between the desired and received content and are easy to use and easy to find. 

To be able to personalize 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. But it has also forced them to become more customer-oriented. By using the Internet, it is easy for customers to compare the different providers and choose the one that satisfies them the best. The content providers need to offer more and more in order to become selected by the customers. Digitalization of the content has made it possible to follow one-to-one marketing, to personalize or to mass customize the content. Knowledge discovery in databases (KDD) applications have made it possible for content providers to handle large amount of customer data to build profiles on them and to predict their behavior.

1.1 IPMAN-project

This Thesis is done as a part of IPMAN-project. Helsinki University of Technology, Telecommunications Software and Multimedia Laboratory started Management of large IP networks – IPMAN – project in March 1999. The project lasts for two years and is funded by TEKES, Nokia Networks and Open Environment Software.

The objective of the IPMAN-project is to do basic research on how the increase of IP traffic affects the network architecture and especially the network management. In the 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.

Effective network management requires the right abstraction level of information, information at the right time and information in an easy-to-use format.

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

 Content Management 

 Service Management 

 Traffic Management 

 Network Element Management  

Figure. 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 content management, namely studies personalizing the content provided on the IP networks.

This Thesis will be published in the Helsinki University of Technology Publications in Telecommunications Software and Multimedia: “IP Network Management”, the final report of the IPMAN-project.

1.2 Research problem

The Thesis includes both the marketing and technical aspects. It is about personalizing or customizing the content on the Internet and it also deals with issues related to the customization of the content distribution and presentation. The customers value the most a provider who can serve them with the best suitable product according to their needs that are either expressed or inferred. 

Therefore the research problem is the following:

How can Internet content providers find out the needs and preferences of the customers for the information content in order to customize the content accordingly?

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

1) Content as a product and its special characteristics:

· What is content like as a product?

· What makes content suitable for customization?

2) Customization:

· What are the different approaches for understanding customization concept?

· What are the different levels of customization?

· What are the different variables in content that can be customized depending on the needs and the preferences of a customer?

3) The needs and preferences of the customers:
· What kind of information the content provider needs on the customers to determine their needs and preferences?

· How the information on the customers and their need and preferences is gained?

4) The use of information technology:

· How are Internet and KDD applications used in content personalization?

1.3 The scope of the study

The study is about content personalization or mass customizing. There are some areas that are not included to the study. The study is limited to the Internet environment; the content is provided on the Internet and the users access them on the Internet. There is no difference made between consumer and business-to-business marketing. 

1.4 Concepts and definitions

Content: text, images, graphics, video or audio provided in different modes and media to satisfy the customers’ need for information.

Content management: to determine what kind of data is transmitted in the network, and managing that data according to the needs of content suppliers, information intermediaries and customers; the purpose is to control the flow of content during the creation and delivery of any service. (Uosukainen et al., 1999)

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

Content provider: a company providing any kind of content for any kind of purposes on the Internet in most cases through a web-site. 

Database: a database is a collection 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, A, 1999) 

Internet: a worldwide system of interconnected networks. (whatis.com, D, 1999)

Internet Protocol: 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. (whatis.com, C, 2000)

IP network: a network that uses the Internet Protocol as a communication protocol.

Knowledge discovery in databases: the overall process for finding meaningful patterns from vast amounts of data stored in databases.
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)

Network: in terms of information technology, a network is a series of points interconnected by communication paths. Networks can interconnect with other networks and contain subnetworks. (whatis.com, B, 1999) 

World Wide Web (WWW): an application protocol supporting Internet services, a hypertext-based system for information distribution. (Olsson et al., 1998, p.116) (Molinié, 1999)

1.6 Theoretical frame of reference

The basis for this study lies in the business concept and in the different strategies – the competitive strategy, the marketing strategy and the product development strategy – which define what are the products and what are the markets that the products are offered to. They also define how the company satisfies the needs of the market and how it competes. The study also deals with the issues how the markets are segmented or are they treated as a mass market as a part of strategies. Marketing information system brings information on the needs and preferences of customers that are basis for the customization.












Figure. Theoretical frame of reference

1.7 Previous studies and literature

The study has an objective to fill an existing research gap to some extent. There is not much research on this topic as the Internet environment and its commercial exploitation is such a new area. This topic has largely started to interest researchers in the late 90’s. The study is largely based on single articles, because there are no books on this topic except some basic marketing books that are applied to this study.

There is a lot of literature on marketing products - goods or services - but not marketing content. Freiden, Goldsmith, Takacs and Hofacker (Freiden et al., 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 content. 

Meyer and Zack (Meyer, 1996, p.43-59) in their article “The Design and Development of Information Products” explain what the producers of information can learn from the research on physical products to enhance the design and development of information products.

Porter defines in his book “Competitive Strategy” (1980) the three generic strategies. Henry Ford’s legendary philosophy of mass production based on standardization has been the leading way of doing business in the 20th century. However, new technologies, increased competition and more assertive customers are leading firms toward customization. Juha-Pekka Soininen states in his Licenciate Thesis “Asiakastarvelähtöisyys elektronisen tuoteperheen suunnittelussa” that mass customization can be the fourth strategy besides Porter’s three generic strategies.  Both Gilmore&Pine (Gilmore, 1997, p. 91-101) in “The Four Faces of Mass Customization” and Lampel&Mintzberg (Lampel, 1996, p. 21-29) “Customizing Customization” describe various customization strategies.

Kotler discusses in his book “Marketing Mangement – Analysis, Planning, Implementation and Control” (1997) of four different levels of segmentation – segment marketing, niche marketing, local marketing and individual marketing, which refers to personalization or to mass customization. Kara&Kaynak “Markets of a single customer: exploiting conceptual developments in market segmentation” (1997) compares 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  – niche marketing, database marketing, micro marketing, interactive marketing, relationship marketing and mass customization. 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&Kaynak agree that the precondition for one-to-one marketing is the full deployment of information technology.

Sen, Padmanabhan, Tuzhilin, White&Stein “The identification and satisfaction of consumer analysis-driven information needs of marketers on the WWW” (1998) discuss the information needs for consumer analysis are met from the different information sources available to a marketer on the WWW. They represent Kotler’s traditional segmentation variables and add some Web specific segmentation variables. 

Both Brachman, Khabaza, Kloesgen, Piatetsky-Shapiro&Simoudis in “Mining Business Databases” (1996) and Fayyad, Piatetsky-Shapiro&Smyth in “The KDD Process for Extracting Useful Knowledge from Volumes of Data” (1996) discuss the new techniques and tools, which go under the concept of knowledge discovery in databases (KDD). KDD is used to find patterns from vast collections of data that companies have collected from their customers. The concept of KDD and data mining were born about 10 years ago. Fayyad, Piatetsky-Shapiro&Smyth also represent the different names used in different communities for KDD, such as knowledge extraction, information discovery, information harvesting, data archeology and data pattern processing; and data mining to describe the whole KDD process. Fayyad, Piatetsky-Shapiro&Smyth consider data mining as one particular step of the process and use KDD to describe the overall process, but for example Olaru&Wehenkel in “Cap Turorial on Data Mining” (year) treat data mining as a synonym to KDD.

1.8 Research method

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

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).

There are different types of qualitative research; this research is conducted in a heuristic manner. By definition heuristic research is considered essentially as discovery process (Tesch, 1990, p.35). Said in other words: “a form of systematic inquiry that serves to guide, discover or reveal, in which the primary concern is the discovery process and not the issues of verification and collaboration” (The University of Chicago, 2000). This study explores a new phenomenon, where common marketing principles on one-to-one marketing are applied to the new Internet environment.

The study is based on secondary data. The method of secondary data collection is the literal analysis of magazine and newspaper articles, books and documents found on the Internet. The use of secondary data, the material from earlier studies, suits well the purpose of the study as the objective is to explore a new phenomenon.

1.9 The structure of the Thesis

The first chapter is the introduction chapter, including the background for the topic, presentation of research problem, the scope of the study, main concepts and definitions of the study, the theoretical frame of reference, previous studies and literature on the topic and finally the research method.

The second chapter discusses content as a product: the product concept, its special characteristics that makes it suitable for mass customization.

The third chapter discusses the customization in marketing strategy, competitive strategy and in product development strategy.

The fourth chapter is about the different approaches to customization.

The fifth chapter describes the business intelligence concept.

The sixth chapter contains the gathering of customer information for the basis of customization.

The seventh chapter is about analyzing the customer information for customization.

The eight chapter talks about the choice the customers have to make between Internet privacy and customization.

The ninth chapter presents the Content Management Framework –prototype that is to be developed at the IPMAN-project. The findings in the earlier chapter are adapted to the design and implementation of the prototype.

2 content characteristics as a product

Content can be many things – text, images, graphics, even audio and video on the content provider’s web-site, but all these types of content serve the same purpose to provide mainly information on matters. Content can also be used for entertainment purposes. The theory created for information products can well be applied to content. 

Information products are products based on data, information and knowledge. Traditional information industries include such industries as radio and TV; movie and music; newspapers, books and magazines; and business information supplier industries. (Meyer&Zack, 1996, p.43)

Many of traditional information industries have become content providers on the Internet too along with companies of physical goods or services that provide information mainly on them. Currently the most widely used information product used is online news. The provider of online news can have its origins in different industries such as TV, newspaper or for instance a computer manufacturing company who provides news related to computer industry. Next paragraphs discuss content as a product in greater detail. But we will examine the Web as a medium to deliver the content product.

2.1 Web as a medium to deliver content

Most of the content is delivered on the web-sites. Web-sites are used to provide content for many purposes:

· The content provides information on the content provider company and on its products:

· The web-site is an electronic version of marketing paper brochures.

· More sophisticated web-sites take into account the nature of Internet; the possibility for constant updates of the content, interactivity with the web-site visitor in a way that he can personalize the content on the site. Web-sites are also used for conducting e-commerce transactions with the end-customer.

· The main purpose of the site can be to work as a news service providing many kinds of  news: local, national, worldwide, finance, sports etc. 

· It is used to deliver entertainment content or to promote the selling of entertainment products in the brick-and-mortal stores.

An important distinguishing aspect of the Web as a medium compared to other media 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. The web-site establishes a one-to-many link between a content provider and customers, whereby it is possible for both to communicate with each other in real time. The one-to-one link with customers allows content providers to deliver customized content to them. (Sen et al., 1998)

The Web in a medium more in line with the fragmented customer demands than the traditional media. For the content provider, narrowcasting 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 how it should be presented. (Sen et al., 1998)

2.2 Product concept

Generally defined a product is anything that can be offered to a market to satisfy a want or need. According to Kotler a product has five levels: the core benefit, the basic product, the expected product, the augmented product and the potential product. 

· 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 or entertainment. 

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

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

· 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. 

· Finally, 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. (Kotler, 1997, p.430-432)

There has longer discussion of the differences between products, meaning tangible goods and services. Information products fit neither of these types. Therefore Freiden et al. have created a classification for three types of products, which also includes information products (Freiden et al., 1998): 

· Type I product: tangible goods

· Type II product: services

· Type III product: information. 









Figure. A new concept of product: tangible goods, services and information (Modified Freiden et al., 1998 & Kotler, 1997, p.431)

A product consists of relative proportions of the three primary elements – tangible goods, services and information. Most products can be conceptualized as a mixture of these three elements. 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). (Freiden et al., 1998)





Figure. Information as a product (Freiden et al., 1998)

The study concentrates on content that can be considered as information products. Content does not have any tangibles attached if it is provided on the Internet in digital form. Provided content may though have service elements. For instance the content provider may notify the customer by e-mail if something that truly interests the customer has occurred such as new products have been launched or some stocks in the market have gone up or down dramatically.


2.2 The special characteristics of content as a product

Content is unique as a product compared to goods and services. Information that the content provides can smoothly be consumed by more than one person, at various locations, at any time. Content is delivered in an impersonal manner, or it has the capacity to be so delivered. Thus, it is the same for all customers who can use it any way they wish. After developing the product, it can be sold over and over with a slight variable cost. The cost of producing one product more is very small. There is no theoretical limit to the level of supply by a single provider. Furthermore, consuming content does not use it up or change, therefore it is permanent, although it can become out of date. Content can be delivered in different forms – in different modes (electronic, printed) or through different media (web-site, e-mail, WAP phone). Content is easily distributed in electronic mode over the Internet. (Freiden et al., 1998)

A framework of characteristics for differing content as a product from physical goods and services has been developed (Zeithaml et al., 1985 in Freiden et al., 1998):

1. Heterogeneity 

· Content products consumed by different customer at different times are identical to each other and to the original; the product is exactly the same, demonstrating perfect homogeneity.

2. Perishability

· Content products are not perishable; it is essentially permanent in storing. Content is not used up in consumption, it can be used again and again without losing its value. Timeliness is another issue. 

3. Inseparability of production and consumption

· Content is capable of being consumed at a distance from its production site. It can be produced, stored, transported and can exist without consumption. Distribution can take place in a unique manner.

4. Intangibility

· Content demonstrates an absence of tangibility. It is symbolic in nature; the most tangible element is the medium through which it is conveyed.

5. Ownership

· Technically content can be owned, but in reality, ownership rights may be difficult to exercise witnessed by the complexity of laws covering copyright and intellectual property.

6. Reproducibility

· Content can be easily copied, transformed from mode to mode and medium to medium and it is not used up in consumption. Also it can be easily preserved as copies can be made to replace the original if it is stolen or destroyed.

When comparing content to goods and services, it is obvious that content constitutes a unique product and this has to be taken into an account when designing the strategies.

Product characteristics
Goods
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. A comparison of goods, services and content. (Freiden et al., 1998)

Due to the special features of content as a product, also the industry differs from goods and services industries.

Characteristic to content product industry satisfying the need for information (Meyer&Zack, 1996, p.49-50):

1. Rapid pace of market identification and exploitation; consequences for research and development (R&D) activity:

· No time for thorough market research in traditional methods, need for more agile approach for bringing products to the market. Deployment of the KDD for discovering the needs and preferences of the customers.

· The provider who recognized a market need first and delivers a product soon after, can dominate that niche.

2. Low cost of creating new products compared to goods and services.

3. Information products can easily and dynamically be decomposed into new products, for example, a content provider can offer the whole text of the news story, or just abstract of it or the headlines.

4. Ease of reintegration to create composite products, for example, to customize a news portfolio for every single customer from the news archives.

5. One-time consumption seem to be an exception for content products; once customer perceives the information that the content provides valuable to him, he is likely to use the provider later on. Most likely the customer chooses the dominant content provider on the market to satisfy his information need.

6. Currently customers are not willing to pay for the content on the Internet; producing the content is low cost, but the difficulty lies in getting the revenues. The content provisioning is usually financed by selling the physical goods or services or content in the printed mode in case of newspapers. The other source for revenues is the advertisements that are placed on the content provider’s web-site.

2.3 Content quality

The quality of content; how well it satisfies the needs and preferences of a customer, can be evaluated with four dimensions, FACT (Freiden et al., 1998):

1. Form

· Referring to the mode and medium through which the content is made available. Customers have preferred modes – print, electronic – in which they wish to use the information and preferred media – web-site, e-mail, WAP or mobile phone – through which they wish content to be delivered.

2. Accuracy

· Describes how well the content represents the target it intends to describe. Content that is inaccurate provides misinformation and can be misleading or harmful to the customer. Customers vary in their requirements for the accuracy level.

3. Completeness

· Refers to how much of the target is described by the content available; is a complete description available, or are key parts missing. Information that is incomplete may be completely useless to customers.

4. Timeliness

· Refers to how up to date or current the information that the content delivers is; out-of-data information is obsolete and may be of little or no value. The value of information decreases as the time goes by.




Figure. Time value of content to deliver information. (Freiden et al., 1998)

Different people have different needs for quality – some only accept the highest quality whereas some satisfy with less, also the importance of different dimensions varies. The content provider must know these things in order to be effective in his mass customization strategy.

3 customization strategy

Customization is involved in many strategic issues. In marketing strategy it determines the level of segmentation. It is also a determinant factor when designing competitive and product development strategies. Customization strategy is not very widely used and it does not even suit well all industries. Next we will look at a continuum of strategies from pure standardization to pure customization. 

3.1 A continuum of strategies – from standardization to customization

In the 20th century the most successful companies pursued a strategy of standardization; serving mass markets with standardized offerings. Although many companies are starting to implement mass customization strategy to answer the increasing competition in the global marketplace and satisfy the more demanding customers, there are still some industries to which standardization in mass or segmented markets is a valid option. Mass customization suits best those companies, whose marketplace is turbulent – fast changing consumer needs, technological innovations just as an examples. Pure standardization and pure customization are the extremes of strategies.

Lampel and Mintzberg have identified a continuum of strategies, depending on which functions in their production process lean to standardization and which to customization. The model can also be extended beyond conventional manufacturing to other kinds of operating processes, such as services and of course content provisioning, for which there is no design, fabrication or assembly. If these processes vary along the customization scale from fully standardized mass production to fully customized craft production, then so too can services and content products vary from being commodities to being unique and personalized. Depending on the nature of the industry and of the product different strategy suits the best. It is evident that wherever a particular process is located on the continuum of strategies, so too must be the associated products. (Lampel&Mintzberg, 1996, p. 24, 26-27) 













Figure. A continuum of strategies (Lampel, 1996, p.24)

Pure standardization 

The strategy is based on a “dominant design” targeted to the broadest possible group of customers, produced on as large a scale as possible and then distributed commonly to all. Under such a strategy, there are no distinctions between different customers. The customer has to either adapt to the offered product or switch to another. (Lampel&Mintzberg, 1996, p.25)

Mass industries, which make products such as disposable diapers and gasoline (Coca-Cola), apply the pure standardization strategy fairly consistently. Segmented standardization may become more common as the industry matures. Also bulk industries like nonferrous metals and coal produce large volumes of standardized products that are sold (in bulk) to customers. In this case, however, the transaction with the customer, the negotiations, is personalized. (Lampel&Mintzberg, 1996, p.27-28)

Segmented standardization 

Segment standardization means responding to the needs of different clusters of customers, but each cluster remains aggregated. The products offered are standardized within a narrow range of features. A basic design is modified and multiplied to cover various product dimensions but not at the request of individual customers. A segmented standardization strategy increases the choices available to customers, but it does increase their direct influence over design or production decisions. The distribution process may be customized, for example, when the product is delivered and how. (Lampel&Mintzberg, 1996, p.25)

In catalog industries, the proliferation of designs favors the strategies of segmented standardization. The companies tend to organize their products and distribution on the basis of catalogs – as in the record, book, toy and pharmaceuticals industries. The customer has a wide array of choices. The products are not unique but they also can not be considered as commodities either. (Lampel&Mintzberg, 1996, p.27)

Customized standardization 

The strategy offers the customer the option of selecting his own set of components. Products are made to order from standardized components. The assembly is thus customized, while the fabrication is not. Basic design is not customized and the components are all mass-produced for the aggregate market. Each customer thus gets his own configuration but constrained by the range of available components. (Lampel&Mintzberg, 1996, p.26)

Menu industries produce products such as printed circuit boards and financial services. The customers have a menu of choices from which to select features of the final product. Once the configuration has been decided, the production function assembles prefabricated components into finished products. The transaction with the customer is customized, but the process and product strategy is customized standardization. Routing industry, which offers services like data transmission and delivery has a process strategy of customized standardization but product strategy is customization for example delivering a packet; it is not very likely that two packets take the same route on the same day. The transactions are standardized. (Lampel&Mintzberg, 1996, p.27-28)

Tailored customization 
In tailored customization strategy the company presents the potential customer a product prototype, which is then adapted or tailored to the individual’s wishes or needs. Customization goes all the way to fabrication stage but the customer has no control over the design.(Lampel&Mintzberg, 1996, p.26)

Personalization is an important factor in tailoring industries, such as residential housing and mainframe computers, where a relatively standardized core design is adapted to individual customer needs. The transactions are personalized to allow the customer input. Agent industries provide professional services such as health care and auditing. The companies work as agents on behalf of customers – custodians of their financial, technical or medical interests. The transaction tends to be standardized (standard contracts). The customer usually knows less on the matter, which limits his input into the operation’s processes. Processes as well as the service follow the tailored customization example. In health care, for example, each intervention is based on standardized procedure adapted to a particular patient’s condition. (Lampel&Mintzberg, 1996, p.27-28)

Pure customization

In pure customization the product is truly made to order; the customer’s wishes penetrate deeply into the design process itself and the product is designed to customer specifications. All stages of the process are customized. The traditional polarization between buyers and sellers is transformed into a genuine partnership in which both sides are deeply involved in each other’s decision making. (Lampel&Mintzberg, 1996, p.26)

Products in thin industries are unique and are produced in craft settings. Transactions are highly individualized. Customers are closely involved in the design of the product. (Lampel&Mintzberg, 1996, p.27)
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Figure. Customization by industries. (Lampel&Mintzberg, 1996, p.26)

If the company acts as a content provider on the Internet to provide information on itself, then usually only the transaction with the customers is customized. The customers can ask for more information, they can place the order for the product at any place at any time and they can be notified of interesting new products. There are many possible ways to customize the transaction process. In case of the content being the actual sold product, there is a greater variety of strategies for process, product and transaction ranging from pure standardization to pure customization. 

3.2 Marketing strategy – the levels of market segmentation

One component of marketing strategy is to define 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). Mass marketing is opposite to market segmentation; there is no segmentation at all. Kotler has identified four levels of market segmentation: segment marketing, niche marketing, local marketing and individual marketing which refers to the customization strategy (Kotler, 1997, p.250-252).

Mass marketing 

In mass marketing the markets are not segmented. The product is mass-produced, mass distributed and mass promoted to all customers. Mass marketing creates the largest potential market, which leads to the lowest cost. Mass marketing does not take into consideration the individual needs of a customer. (Kotler, 1997, p.250)

Segment marketing

A market segment consists of a large identifiable group within a market. In segment marketing the company recognized that customers differ in their wants, purchasing power, geographical locations, buying attitudes and buying habits. Nevertheless the company in not willing to customize its offer to each individual customer. It instead tries to isolate some broad segments that make up a market. The offer is different between the segments but the same to the customers within the segment. Segmentation is in between of mass marketing and one-to-one marketing of customized offers. (Kotler, 1997, p.250)

www.muuttaja.com provided by Fortum, the Finnish energy company (www.fortum.fi), was created to provide content targeted to those who were planning to move houses and needed some information and services related to that such as what one must remember when moving houses and a service for ordering a moving van. www.mokkeilija.com also by Fortum is targeted to people who have a summer cottage. The basic concept of both www.muuttaja.com and www.mokkeilija.com is the same but the target group or segment is different.

Niche marketing 

A niche is a more narrowly defined group of customers than a segment. A niche takes segmentation one step further in terms of creating distinct group of customers (Kara&Kaynak, 1997). It is typically a small market whose needs are not being well served. The customers in the niche have a distinct and complete set of needs. (Kotler, 1997, p.251)

Autorace.com (www.autorace.com) is concentrated on providing Formula One racing news. Those who are truly interested in F1, may not be satisfied with the traditional sports news or even with car racing news. 

Local marketing

In local marketing the products are customized according to the needs and wants of local customer groups. (Kotler, 1997, p.251-252)

When a customer enters the IBM Worldwide web-site (www.ibm.com then click IBM Worldwide), it recognizes the country from which the customer takes the connection. The opening page offers the contact information and stores of IBM in that country automatically. Another example of this is the Australian Tourist Commission’s web-site (www.australia.com) which also recognizes the country automatically. Many global web-sites also provide national advertisements (banners) based on the visitor’s country of location at that moment. Traditionally with local is meant smaller areas than countries, but on the Internet it is not very common to customize the content in that sense locally. At least many US web-sites ask for zip code for area recognition, but it is not widely as the basis for customization.

Individual marketing

Individual marketing is the ultimate level of segmentation where a single customer forms a segment. Customers are served as individuals with personalized or customized offers. Mass customization is the ability to prepare on a mass basis individually designed products to meet each customer’s requirements. (Kotler, 1997, p.252)

Mass basis in mass customization means that the same large number of customers can be reached as in mass marketing, and simultaneously they can be treated in a customized manner. (Kara&Kaynak, 1997) 

In mass customization markets are assumed to be perfectly heterogeneous. Information technology is being used extensively, and customized product are delivered on a mass basis as in the same way that segments and niches are reached on a mass market basis. (Kara&Kaynak, 1997) 

The Los Angeles Times (www.latimes.com) offers the “Hunter” News Retriever, which provides a customized newspaper to users on the Internet. They create the customer profile by asking the customers to register and fill in a form. The form contains some pre-defined interest topics (latime.com, 2000): 

· Business topics (banking & insurance, the economy, the entertainment biz, high tech, labor, real estate, trade, Wall Street), 

· Daily living (food & recipes, home & garden, keeping fit, the workplace, your money), 

· Leisure time (books, movies, music & records, night out, performing arts, personal computing, television, travel & outdoors, twentysomething, visual arts), 

· General topics (education, environment, law, medicine, military affairs, religion, science), 

· Sports (home teams, baseball, basketball, football, hockey, tennis & golf, other sports, college sports), 

· News by region (City & Co. Govt., Southern California, state, nation, Washington D.C., the Americas, Asia & Pacific, Europe, Middle East & Africa) and 

· From the Times only (columns, sports columns, editor’s choice, inside Hollywood, L.A. stories, newsmakers, obituaries, polls & surveys, viewpoints). 

Customers can also define their own topics and the give some search words that are used to find the stories. Because the list of topics covers very well the possible interests of a customer, the customer really gets personalized content. (latime.com, 2000)

Also Talentum’s WOW! (www.wow.fi) -electronic magazine allows the customers to personalize the content under topics of business, finance, information technology and media.

The main differences between mass marketing and individual marketing are summarized in the table.

MASS MARKETING
INDIVIDUAL MARKETING

Average customer
Individual customer

Customer anonymity
Customer profile

Standard product
Customized market offering

Mass production
Customized production

Mass distribution
Individualized distribution

Mass advertising
Individualized message

Mass promotion
Individualized incentives

One-way message
Two-way messages

Economies of scale
Economies of scope

Share of market
Share of customer

All customers
Profitable customers

Customer attraction
Customer retention

Table. Mass marketing vs. individual marketing. (Kotler, 1997, p.721)

3.3 Competitive strategy 

Content provider sets goals that it wants to achieve. The goal is to satisfy the customers and to do this it must meet the customers’ desires for content exactly or to great extent.  Strategy is a game plan for how to reach the goal. Every content provider must tailor a strategy for achieving its goals. There are many types of strategies, but Porter has condensed them into three generic types – overall cost leadership, differentiation and focus (Porter, 1985, p.11). Mass customization is gradually becoming the fourth generic strategy due to the demand for individual treatment of customers and the developments in information technology enabling it. Mass customization can also be regarded as an extension to differentiation strategy.

3.3.1 Porter’s three generic strategies

It is the competitive advantage sustained – either low cost or differentiation – that is the fundamental basis for a company’s above-average performance in the long run. The two basic types of competitive advantage combined with the scope of activities for which a company seeks to achieve them lead to three generic strategies. (Porter, 1985, p. 11)





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

The cost leadership and differentiation strategies seek competitive advantage in a broad range of segments, while focus strategies aim at cost advantage or differentiation in a narrow segment. (Porter, 1985, p.11) 

Generally speaking in cost leadership a company sets out to become the low-cost producer in its industry. It has a broad scope and serves many industries with a standardized offer. In a differentiation strategy, the company seeks to be unique in its industry along some dimensions that are widely valued by customers. It selects one or more attributes that many customers in an industry perceive as important, and differentiates itself from its rivals to meet those needs. The reward is a premium price. The focuser selects a segment or group of segments in the industry, where it can achieve its competitive advantage either low-cost or differentiation. (Porter, 1985, p.12-15)

The choice between the basic types of competitive advantage that the company is seeking to attain needs to be made. Being “all things to all people” is a recipe for strategic mediocrity and below-average performance, because it often means that the company has no competitive advantage at all. (Porter, 1985, p.12)

The three generic strategies do not well apply to providing content to the customers on the Internet. Cost leadership strategy is practically impossible, because the costs are low to every content provider in delivering the content even to large amount of customers. Due to the vast amounts of content provided on the Internet, customers value personalized or customized content to save their time and effort. The content provider differentiates itself from other by providing exactly what the customer desires. The Internet offers a media through which vast amounts of customer can easily be reached. Taking account the special characteristics of the product, the content, and the media, Internet, the most logical way to reach the ultimate customer satisfaction and profits is to provide personalized content on a mass basis. This is the purpose of mass customization strategy.

3.3.2 Mass customization strategy

In mass customization strategy the content provider attempts to provide unique value to its customers in an efficient manner (Gilmore&Pine II, 1997, p.91). In order to achieve mass customization, the content provider must track well large volumes of data on their customers (Pitta, 1998).  Readily available information technology permits the customizing of content for individual customers in high volumes and at a relatively low cost (Gilmore&Pine II, 1997, p.91).

Instead of focusing on homogeneous markets and average offerings, mass customizers have identified the dimensions along which their customers differ in their needs. These points of common uniqueness reveal where every customer is not the same. And it is at these points that traditional offerings, designed for average requirements, create customer sacrifice gaps: the difference between a content provider’s offering and what each customer truly desires. (Gilmore&Pine II, 1997, p.95)

Customization creates a content provider’s biggest competitive advantage. It is only possible by integrating the delivery of the content with the built customer profiles. 

3.4  Product development strategy 

Customization can also be seen as a part of product development strategy. The customers’ needs and preferences shape the product development. The interaction with the customer is really a product development process that results in customization (Pitta, 1998). 

The product architecture is the basis for product development. The architecture is an integration of the product and process platforms – the repository and the refinery. The product platform of a product satisfying the need for information is a repository containing the content and structure. The process platform is composed of the technologies, facilities and processes for manufacturing the product. The manufacturing of content product resembles a refining process, composed of five content processing stages: acquisition, refinement, storage/retrieval, distribution and presentation or use. (Meyer&Zack, 1996, p.45, 47-48)
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Figure. The architecture of content products. (Meyer&Zack, 1996, p.47)

The best way to understand the architecture of a content product is to discuss it with an example. Meyer and Zack present a repackager of news information as an example of a content provider. This content provider creates a customized set of news stories for each customer, based on their unique preferences and needs and providing them through various electronic media. (Meyer&Zack, 1996, p.53)









 

      
Figure. An example of product and process platforms (Meyer&Zack, 1996, p.53)

On any given day, the repository is fed with about 20,000 news stories indexed and stored in a computerized database. The news stories are acquired electronically from about 600 suppliers. This raw content is then reformatted into a common structure for further processing. Next, the story contents are matched to customers’ reading interest profiles. After appropriate stories being extracted from the repository, the selected news are formatted into one of five product designs – “First”, “HeadsUp!”, “Inews”, Direct feeds or “Newspage” – and then distributed either through a web-site, e-mail or WAP or mobile phone. (Meyer&Zack, 1996, p.53-54)

The different products are designed to satisfy different needs for content and information. “First” provides the full text of the selected articles via an on-line browser, while “HeadsUp!” contains only story summaries, although a customer can easily order the full text of the story he is interested in. “iNews” is even a simpler news-flash service. The content provider also supplies a direct feed of its entire repository to a number of large corporations, who then can use their own database software or integrate the repository into their own. NewsPage is a Web home page that provides access to all of the content provider’s stories at the broad level of headlines and abstracts and a customer can then subscribe to full story contents. (Meyer&Zack, 1996, p.53-54) 

3.4.1 The product platform

As said earlier the product platform for content products is a repository that comprises the content and the structure of the product. The data held in the repository forms the content. Content products ultimately consist of that data. The basic structural dimension of the repository is the formally defined content unit that will be stored, retrieved and manipulated. Content unit is for example in a document-oriented repository a subtitled text segment, a graphic element, a title or a byline. The content in the repository is comprised of these units. The structure of the repository also includes designs for labeling, indexing, linking and cross-referencing the units. The repository is the foundation for developing new information products. The greater the scope, depth and complexity of the platform structure, the greater the flexibility for deriving products and thus greater ability to satisfy the customers’ true desires for the content. (Meyer&Zack, 1996, p.47-48)

3.4.2 The process platform

The refining process of content consists of five stages (Meyer&Zack, 1996, p.48):


  
 -Analysis
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                  -Standardization

Figure. The stages of refining process. (Meyer&Zack, 1996, p.48)

1. Acquisition of data addresses the issues regarding sources of “raw materials” including for instance quality, scope, depth, credibility, accuracy, timeliness, relevance, cost, control and exclusivity. This stage is relevant for the quality of the end product; “garbage in, garbage out” as the guiding principle.

2. Refining is the primary source of value added. Refinement can be physical like conversion of data from one medium to another or logical like labeling, indexing, integrating or restructuring relationships among data. Refining may also include cleaning or standardizing data.

3. Storage and retrieval form a bridge between the upstream acquisition and refinement stages that feed the repository and the downstream stages of product generation. Storing usually takes place by using databases.

4. Distribution represents the form in which the content is delivered to the customer. Distribution encompasses not only the medium of delivery but its timing as well (for example news on demand services).

5. Presentation means ensuring ease of use and sufficient functionality. Just delivering the content is not so valuable as giving the customer an easy-to-use interface to navigate through and interact with it. Both the quality of the interface and of the content behind it need attention for satisfying the customers.

3.4.3 Product development of content product

Content can vary according to the needs and preferences of a customer in many ways; by actual content, by distribution and by degree of interactivity. Interactivity is the customer’s ability to dynamically select, manipulate, integrate and format the information to suit particular and changing needs. Interactivity also enables the content provider to know more about the customer’s preferences and therefore enables offering a customized product. (Meyer&Zack, 1996, p.49) 

The repositories and refineries are the basis for product development and customer needs are the drivers in this process. Not in every case the customers are able to tell their needs and preferences. In this case for being able to offer customized products, the content provider need to focus on identifying the latent, unperceived needs of the customers. (Meyer&Zack, 1996, p.57-58) 

The content provider can gain more information on its customers and identify their needs by collecting data on the customers’ behavior – legacy data; what they have bought and on-line transactional data; what Web sites they have clicked to see and so on. This process in described more precisely in later chapters, first how to gather the needed data on the customers and then how to analyze this data.

From time to time the content provider needs to renovate the repository and refinery platforms. Renewing the platform requires rethinking the basic content and structure of the information repository to enable more efficient creation of newer versions of existing product or, more important, introduction of radically new products. The opportunities include establishing greater depth and detail of content, greater scope of content integration, more sophisticated and complex linking structures to facilitate integration and greater standardization in the definition of content units. Refreshing a process platform requires reconsidering the technologies underlying the five process stages to exploit the latest capabilities and functionality. For example, a content provider can adopt WAP technology as a way to distribute the content along with the web-site.  (Meyer&Zack, 1996, p.50)

4 the approaches to customization

Different customers value different kind of customization. Gilmore and Pine II have identified four distinct approaches to customization, which they call collaborative, adaptive, cosmetic and transparent. 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. (Gilmore&Pine II, 1997, p.91-92) 

The customization can like described earlier in the context of developing information products vary by actual content; by packaging, formatting, and presentation; by distribution; and by degree of interactivity. The following model vary the customization by product (content, packaging, formatting and interactivity) and by representation (presentation and distribution) 






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

Collaborative 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)

Consider an example of a content provider whose service is to provide information on stock markets; the developments in the markets and relevant information on the companies in the market. In collaborative customization the content provider could have a questionnaire for customers to fill in on their background on the web-sites. Based on the background information, the content provider could make his suggestions for a customer what could be interesting for him. Some customers may have difficulties in expressing their exact needs and preferences and therefore a “dialogue” with the content provider could be helpful. 

Adaptive customization 

Adaptive customizers offer one standard, but customizable, product that is designed so customers can alter it themselves. 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)

Adaptive customization is in question, when for example a customer has the ability to create online his own stock portfolios that list only the particular equities and fund he owns or wishes to track. In addition, articles from various financial publications on the investments in his portfolio are automatically delivered. This kind of service saves the customer time as well as “newsprint-stained hands”. (Gilmore&Pine II, 1997, p.98)

Cosmetic customization 

Cosmetic customizers present a standard product differently to different customers. 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)

A customer can choose how he wants to view the developments in stock markets; does he get the same information as the others on the content provider’s web-site or is it sent to him by e-mail or to his mobile phone on request as an example of a push service. This kind of situation would be an example of cosmetic customization.

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. A detailed profile of each customer’s interests and past purchase history is stored in a database and used to tailor the service that each customer receives on his next visit. (Gilmore&Pine II, 1997, p.94, 99-100)

In transparent customization the content provider observes the customer’s behavior; on what companies and stocks he has been interested in. When the customer uses the service next time, he gets a personalized service as he receives information on matters he has been interested in.

5 business intelligence

Generally speaking intelligence is defined as “the ability to learn, to understand or to deal with new or trying situations; the skilled use of reason; the ability to apply knowledge to manipulate one’s environment or to think abstractly (Brackett, 1999).”

Business intelligence is generically defined as the collection, analysis and use of information to improve performance and create value (Sharma, 2000). Business intelligence consists of all activities related to organizing and delivering information and analysis to businesses (Hackney, 2000). One of the best applications for business intelligence today is the analysis of customer data in order to better understand customer behavior and improve customer satisfaction by offering the customer what he desires. (Simoudis, 1998)

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 virtually or otherwise through various communication outlets such as the Internet and e-mail.

3. Aids in the acquisition of intelligence through the use of KDD. KDD solutions are the key to 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 and more employees within companies to utilize the technologies for gaining business intelligence. (Garber, 1999, p.80)

6 Gathering information on customers for customization

Web logfiles (click stream data), cookies, tokens and other technologies can be useful for content providers in order to understand better the customers visiting their Web sites (Tuzhili, 1998). To get a complete picture of customer activity Web usage data is integrated with legacy transaction data (Osterfelt, 2000). The captured information is used to identify customers and prospects as individuals and serve them as individuals. The content providers need to know what their customers “look like” (cognitive analysis) and how they act (behavioral analysis). Cognitive analysis includes both demographic (such as age, income, presence of children) and psychographic (such as lifestyle and interest) data elements. The most widely used behavioral characteristic variables for analysis include products or services purchased, frequency of purchases, money spent, as well as customer-related preferences. It is the case that there is no greater predictor of future behavior than past behavior. (Kahan, 1998)

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

· Consumer tracking technology allows the identification of individual customers; information about these customers, such as relevant demographics, consumer profiles, or comparison with the known preferences of similar customers, can be used to discover or estimate their specific 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 subscribers. 

Many content providers collect massive amounts of transactional – behavioral – data on individual customers. This data, especially if linked with customers’ demographic data, can provide deep insights into the patterns of behavior of individual customers. To leverage this data full, one needs to construct accurate profiles of individual customers. The better understanding of individual customer behavior enables providing customized services according to the needs and preferences of the customers. The information can also be used to estimate and predict customers’ future purchasing needs. (Tuzhilin, 1998)

6.1 The Web information sources

According to one classification there are three main information sources on the Internet to determine the needs and the preferences of the customers (Sen et al.,1998):

1. Data that are automatically recorded at Web sites in logfiles: Every time a customer visits the Web-site of a service provider, the records of that visit are stored to the logfiles. Service providers are not able to identify single customers based on the data on the logfiles and therefore cookies are used for the purpose to “follow” the customers as he surfs on the Internet. DoubleClick
, an Internet advertising company states that they gain the following information from the logfiles (DoubleClick Inc., 1996-2000):

· The IP address revealing the visitor’s geographic location, company, and type and size of organization.

· Domain type: .com, .net, .edu etc.

· Standard information: Netscape or Internet Explorer –browser, Windows or DOS –operating system, the network operator (e.g. Sonera or Saunalahti in Finland)

· How the page is utilized: what pages did the customer see and for how long.

2. Secondary data from publicly available sources: Information gained from the secondary data sources is used to supplement the extended logfile information.

· For example the name of the organization is gained from the data in logfiles and the secondary information sources such as company web-sites can be used to gain more information on that organization.

3. Data elicited from Web site visitors: This type of data can also be collected with the involvement of the customer. Sources of the data include:

· Visitor registration data: The information that is provided by the visitor in a registration, for example name, physical and e-mail addresses or more detailed information.

· Marketing research data: Traditional marketing research data (from interviews, focus groups, panel surveys…) in conjunction with the other sources of data.

· Data from Web site traffic auditors and information brokers: For example DoubleClick collects the needed information on the customers on the behalf of the content provider who is interested in placing his advertisement to the web-site whose visitor profiles are appropriate.


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

6.2 Storing the data on customers into databases

Database is a collection of objects (for example transactions in some application field), each of which is described by a certain number of attributes, which provide detailed information about each object. Certain attributes are selected as input attributes for a problem, certain ones as outputs (for example the desired objective: a class, a continuous value). (Olaru&Wehenkel, 1999, p.19-20)

A customer database in an organized collection of comprehensive data about individual customers (Kotler, 1997, p.721). A customer database usually contains information on customer’s demographic profiles, his likes and dislikes, taste patterns, purchasing behavior and customer lifestyles (Kara&Kaynak, 1997). 

Customer ID
Date
Product
Quantity
 Price/Unit US$

234

058

022

566
22.4.00

6.6.00

11.11.99

1.2.00
Titanic

Fight club

Disney Mulan

You’ve got mail
1

2

3

1
15

20

25

10

Table. An example of a possible database of customers’ purchases.

Databases provide the necessary infrastructure to store, access and manipulate the raw data. Data warehouses are concerned with schemes and methods of integrating legacy databases, on-line transaction databases and other non-homogeneous databases so that they can be accessed in a uniform and easily managed framework. Data warehousing primarily involves storage, data selection, data cleaning and infrastructure for updating databases once new knowledge or representations are developed. (Fayyad, 1996, p.25)

Corporate Information Factory (CIF) is designed to deliver business intelligence (Imhoff, 1999). 







Figure. The corporate information factory (Imhoff, 1999)

6.2.1 Getting data in

The data is captured from operational systems, which are the major source of data, or from other sources (e.g. e-mail). The success of CIF depends on the ability of operational systems to supply the needed data. First of all, it is crucial to be able to tell what data belongs, for example, to what customer. (Imhoff, 1999)

Integration and transformation of the data is one of the most important processes. It consists of the processes to capture, integrate, transform, cleanse, reengineer and load source data into the data warehouse or operational data store (ODS). It has the critical job of “converting the chaos in the operational world to the ordered world of information”. The different sources of information need to be integrated in order to provide a complete picture of a matter, for example of a customer. (Imhoff, 1999)

Data warehouses act as the first step toward turning data into information (Imhoff, 1999). Online transactional data is stored into the warehouse and used to develop customer profiles together with information from other sources (Griffin, 2000). The data warehouse produces a stable source of historical information. Data warehouse serves many information consumers, therefore data marts can be created from the data contained in the data warehouse to support the specific requirements of a single information consumer, business unit or business function. Data marts are the ideal constructs for KDD applications. (Imhoff, 1999) 

The operational data store, being the point of integration for operational data, complements the data warehouse to support the decision-making. Comparing operational data store to data warehouse, ODS is a current and volatile collection of data used supporting the tactical decision-making process, whereas data warehouse contains time variant and non-volatile data for strategic decision making. Data warehouse delivers a common view of enterprise data for all kinds of uses and ODS delivers data for operational processing. Data warehouse is the central point of integration for business intelligence and ODS is the central point for business management. (Imhoff, 1999)

When determining the needs and preferences of a customer, data warehouse delivers more general information about the developments and trends in the marketplace; about the competitors, the strengths and weaknesses of the service provider in the eyes of the customer, the overall sales volume. Operational data store gives more detailed information on the actions in the marketplace; what customers have bought at what price and how it was delivered.  Data warehouse and ODS support each other, when delivering valuable information for determining the needs and preferences of the customers. 

Data management is responsible for the management and quality of data in data warehouse and ODS and between them. The management includes for instance archival and restoration, partitioning, movement of data between data warehouse and ODS, event-triggering, aggregation of data, backups and recoveries.

7 Analysing information on customers for customization

Raw data that is stored in databases in huge amounts is rarely of direct benefit. The true value is its ability to extract information useful for decision support or exploration and understanding the phenomena governing the data source. 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. Knowledge discovery in databases (KDD) has been the label for automated data analysis. By definition KDD is “the nontrivial process of identifying valid, novel, potentially useful, and ultimately understandable patterns in data (Fayyad, 1996, p.21).”

The need for this kind of analysis keeps growing, driven by the business trends of one-to-one marketing, customer relationship management and Web personalization – all of which require customer information analysis and customer-preferences prediction. (Piatetsky-Shapiro, 1999, p.32)

7.1 KDD applications

Some common applications (Olaru&Wehenkel, 1999, p.24-25):

· Market basket analysis: the process of examining point-of-sale data to identify affinities between products and services purchases by a customer. In this situation KDD deals with large volumes of transactional and spread data. Data mining techniques, like association rules and sequential pattern discovery, are involved in the automatic identification of important buying patterns, types of consumers exhibiting such patterns and customer characteristics that may be correlated to the customer’s choices.

· Customer segmentation: the process of analyzing data about customers or general consumers to identify characteristics and behaviors that can be exploited in the market place. Clustering, statistical analysis, deviation detection and modeling are implicated in reducing the customer attrition phenomenon (for example the loss of customers; churn analysis) by searching for customers that exhibit characteristics typical of someone who is likely to leave, or in target marketing (for example attraction of other customers, identification of the risk associated with insurance)

· Fraud detection: areas such as credit card services where many actions (transactions) are undertaken are vulnerable to fraud. Data mining can be used to detect those frauds.

· Detection of patterns: due to the impressive amount of information available, data mining can be used to find associations amongst the keywords labeling items in a collection of textual documents, recognizing actions in video image sequences, helping users locate desired information on the web for example. Find another example also.

We can also look at possible KDD applications with the example of customer life cycle.

The customer life cycle has three stages (Edelstein, 2000, p.6-7):

· Acquiring customers

· Increasing the value of customers

· Retaining good customers

Acquiring new customers (Lacks for content example)

This is an example of a bank and a credit card company that in order to acquire new customers annually conducts 25 direct mail campaigns, each of which offers one million people the opportunity to apply for a credit card. Getting people to fill out an application for the credit card is only the first step, the company must also decide if the applicant is a good risk and accept them as a customer or decline the application. Six percent of the people on the mailing list respond with an application, but only one percent of the people on the mailing list per campaign become customers. Data mining can improve the situation. First the company sends a test mailing of 50 000 prospects and carefully analyzes the results to build a predictive model showing who would respond (using a decision tree) and a credit scoring model (using a neural net). Then these two models were combined to find the people who were both good credit risks and were most likely to respond to the offer. (Edelstein, 2000, p.3-5)

Increasing the value of the existing customers: cross-selling (Lacks for content example)

Some companies have a good chance of cross-selling or selling the customer something additional. The customer is first identified (by ID for instance) and after seeing his database he is then suggested to order something additional. Companies have noticed that if the first suggestion fails and a second item is suggested, the customer might get irritated and order nothing. Data mining can build two models, so this kind of situation can be avoided. The first model predicts whether the customer would be offended by additional product recommendations and the second model predicts which offer would be most acceptable. (Edelstein, 2000, p.5)

Increasing the value of the existing customers: personalization (Lacks for content example)

In case of online catalogue for clothes, the service can give personalized recommendations if the site can take into account not only the items the customer is looking at, but also what is in customer’s shopping cart as well currently. Data mining was used to discover which products grouped together (clustering). Some clusters were obvious, but there were surprising ones also. Customer profiles were then built to help identify customers who would be interested in the new product that were frequently added to the catalog. The company also implemented a program through which customers could elect to receive e-mail about new products that the data mining models predicted would interest them. This kind of activity is an example of proactive customer service. (Edelstein, 2000, p.6)

Retaining good customers (Lacks for content example) 

Usually the cost of acquiring a new customer exceeds the cost of keeping good customers. Therefore companies are interested in knowing which customers are likely to leave. This is so called churn analysis. The first thing to do is to prepare the data used to predict which customers would leave. The next step was to identify who were “good” customers according to a business decision (better expression). Then a model was built to profile profitable and unprofitable customers. The second model predicted which of the profitable customers would leave (looking at time series). Predicting who would churn is not enough. Based on the results of the modeling, the company identified some potential programs and offers that were believed to lure the people to stay. Three models were used: one model identified likely churners, the next model picked the profitable potential churners worth keeping and the third model matched the potential churners with the most appropriate offer. (Edelstein, 2000, p.6-7)

 7.2 Knowledge discovery in databases process 

Knowledge discovery in databases is used to describe the overall process of finding useful patterns in data, for example in internal customer data. The found patterns are used to predict the future behavior of customers. (Brachman et al., 1996, p.42-43) 

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)

Data mining is used to extract precious pieces of information from mountains and mountains of data found in data warehouses, data marts and exploration warehouses. Databases are exploited for (Osterfelt, 1999):

· Customer segmentation and one-to-one marketing; customers are categorized according to behavior patterns and then services can be tailored based on the customers’ needs.

· Uncovering consumer-buying trends.

· Predictive modeling to anticipate customer demands, patterns and behaviors and to discover trends or patterns.

The KDD process involves numerous steps (Fayyad, 1996, p.23, Fayyad et al., 1996, p.30-31, Brachman et al., 1996, p.44, Edelstein, 2000, p.9):
















Figure. Overview of the steps constituting the KDD process 

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

1. Developing an understanding of the application domain, the relevant prior knowledge, and the goals of the end user: getting to know the application domain, getting to know the prior relevant knowledge and the set goals.

2. Creating a target data set, selecting a data set, or focusing on a subset of variables or data samples, on which discovery is to be performed: determining which data is relevant to the pattern discovery. It is important to understand the data before starting to build the models. Graphing and visualization tools are good help in this.

3. Data cleaning and preprocessing: data must be cleaned from obvious flaws and records with errors or insignificant exceptional findings. The data needed is gathered possibly from various databases, therefore the data must be integrated and consolidated into a single database and reconciled the differences in data values from the various sources. Cleaning the data means this process. Also missing values in data must be handled. 

4. Data reduction and transformation: selecting the variables on which to build the model and then transforming them in accordance with the requirements of the algorithm chosen to build the model. Algorithm is a procedure or formula for solving the current problem (whatis.com, A, 2000).

5. Choosing the data mining task: deciding whether the goal of the process is classification, regression, clustering, summarization, dependency modeling, or change and deviation detection.

6. Choosing the data mining algorithm(s): selecting the methods to be used for searching for patterns in or fitting models to the data, the mining method must be compatible with the goals; the end-user may be more interested in understanding the model than its predictive capabilities.

7. Data mining: revealing patterns and new knowledge or verifying hypotheses developed prior to this step. The core of the process, however, this core typically takes on a small part (estimated at 15%-25%) of the effort of the overall process (Brachman et al., 1996, p.44). Data mining may result in discovery of meaningless patterns if the earlier stages are not conducted properly for the task.
8. Evaluating output of data mining: evaluating the accuracy of the result and possibly evaluating the lift measuring the improvement achieved; deciding what is to be deemed knowledge.

9. Consolidating discovered knowledge; incorporating this knowledge into the performance system, or simply documenting it and reporting it to users: interpreting the discovered patterns and translating them into terms understandable by the decision-makers. The newly discovered patterns are tested against existing domain knowledge and then integrated with it.

7.2.1 Data mining

Depending on the application domain and on the interest, one can choose from several types of data mining task for which data mining offers possible answers.

Mining tasks (Osterfelt, 1999, Fayyad et al., 1996, p. 31-32, Olaru&Wehenkel, 1999, p.21-22):

· Classification: the features of a newly presented object are examined and based on the examination the object is assigned to one of a predefined set of classes. The aim of the classification task is to discover some kind of relationship between the input attributes and the output class, so that the discovered knowledge can be used to predict the class of a new unknown object. One example of classification is assigning keywords to articles as they come off the news wire. A special type of classification, sometimes called collaborative filtering, can recommend items based on similar interests held by groups of customers (Edelstein, 2000, p.3).

· Estimation: based on some input data, a value is estimated for some unknown continuous variables, for example estimating the lifetime value of a customer.

· Prediction: the same as classification or estimation with the exception that the records are classified according to some predicted future behavior of estimated future value. Prediction is one of most important mining activities, one example is predicting which subscribers order a value-added service.

· Affinity grouping: the activity determines which things go together, the task of affinity grouping is to generate rules from data. Some examples are designing attractive packages or groupings of products and services.

· Clustering: segmenting a heterogeneous population into a number of more homogeneous subgroups or clusters sharing a number of interesting properties. The difference between clustering and classification is that clustering does not have any predefined classes. A classic example of clustering is to segment customers into groups of people based on similar buying habits. It may also be used in data mining to evaluate similarities among data, to build a set of representative prototypes, to analyze correlations between attributes, or to automatically represent a data set by a small number of regions, preserving the topological properties of the original input space.

· Description: increases the understanding of the object (people, products, and processes) that has produced the data in the database. Description is used as a component in other types of mining activities.

· Regression: building a more or less transparent model in which the output information is a continuous numerical value or a vector of such values rather than a discrete class. Then, given an object, it is possible to predict one of its attributes by means of the other attributes by using the built model. An example of a model derived in a regression problem is “when buyer buys product A, there exists a linear dependence between the established unitary price and the quantity he buys: quantity = 170 - 1.5 * unitary price.

· Summarization: produces compact and characteristic descriptions for given set of data. It may provide descriptions about objects in the whole database or in selected in the whole database or in selected subsets of it. It can take multiple forms: numerical (simple descriptive statistical measures like means, standard deviations), graphical forms (histograms, scatter plots), or the form of if-then rules. Summarization is often used in interactive exploratory data analysis and automated report generation.

· Dependency modeling: describes significant dependencies among variables. The models specify which variables are locally dependent and what is the strength of the dependency. The dependencies are usually expressed as if-then rules in the form “if antecedent is true then consequent is true,” where both the antecedent and the consequent of the rule may be any combination of the attributes, rather than having the same output in the consequent like in the case of classification rules. 

· Deviation detection: discovers the most significant changes or deviations in the data between the actual content of the data and its expected content or normative values. It includes searching for temporal deviations (important changes in data with time) and searching for group deviations (unexpected differences between two subsets of data. For example it can be used to find main differences between customer behavior patterns in different periods of the year.

· Temporal problems: produces rules that explicitly take into account the role of time. There are databases containing temporal information that may be exploited by searching for similar temporal patterns in data or learn to anticipate some abnormal situations in data.

· Causation modeling: discovers relationships of cause and effect among attributes. A causal rule of type if-then indicates not only that there is a correlation between the antecedent and the consequent of the rule, but also that the antecedent causes the consequent.

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

Estimation
Determine values for an unknown continuous variable.

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

The techniques behind the mining tasks (Osterfelt, 1999):

· Market basket analysis: a form of clustering that finds groups of items that tend to occur together in a transaction.

· Memory-based reasoning: uses known instances as a model to make predictions about unknown instances.

· Cluster detection: builds models that find data records that are similar to each other, the goal is to find previously unknown similarities in the data.

· Link analysis: develops models based on patterns in the relationships by following the relationships between records. It is useful in analyzing relationships between customers where the marketing focus in on customers, households and economic marketing units instead of specific components.

· Decision trees and rule induction: very important techniques used today and they are used for classification. These divide the records in the training set into disjoint subsets, each of which is described by a simple rule on one or more fields. Decision trees are widely used and can be easily explained based on criteria used to divide data onto the limbs of the tree.

· Artificial neural networks: simple models of neural interconnections in brains, adapted for use on digital computers. A neural network learns from a training set, generalizing patterns inside it for classification and prediction. Once “trained”, the neural network operates on very large volumes of data in a fraction of the time it would take for a human to do the same work. They suit very well to model problems that have even hundreds of predictor variables that have many interactions. Neural networks are most commonly used for regressions but may also be used in classification problems. (Edelstein, 2000, p.11)

· Genetic algorithms: apply the mechanics of genetics and natural selection to a search used for finding the optimal sets of parameters that describe a predictive function. They are fairly “Darwinistic”, since they involve the “survival of the fittest” parameters.

Challenges in KDD (Fayyad et al., 1996, p.33-34):

· Massive datasets and high dimensionality

· User interaction and prior knowledge

· Overfitting and assessing statistical significance

· Missing data

· Understandability of patterns

· Managing changing data and knowledge

· Integration

· Nonstandard, multimedia and object-oriented data

Challenges of KDD (Chen et al., 1996, p.867):

· Handling of different types of data: data is gathered from various applications, which use different kinds of data and databases (such as relational databases, transaction databases, spatial databases, multimedia databases for example). This requires the integration of data to be mined.

· Efficiency and scalability of data mining algorithms: the algorithms must be efficient and scalable to large databases to be able effectively extract information from a huge amount of data in databases.

· Usefulness, certainty, and expressiveness of data mining results: the discovered knowledge should accurately represent the content of the database and should be useful for the application in question.

· Expression of various kinds of data mining requests and results: different kinds of data can be discovered from large amounts of data; the knowledge can also be examined from different views and be presented in different forms. The use of KDD and the interpretation of its results should also be possible for non-experts and the real users of the knowledge. 

Currently almost all of the KDD solutions require the person to be technically proficient. Most data mining programs require that the person knows and specifies in advance exactly what type of statistical, mathematical and analytical operations one needs to perform. (Garber, 1999, p.79)

· Interactive mining knowledge at multiple abstraction levels: it is difficult to predict what exactly could be discovered from a database, therefore interactive discovery should be encouraged. 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.

· Mining information from different sources of data: parallel and distributed data mining algorithms are needed to mine knowledge from different sources of formatted or unformatted data with diverse data semantics. Also the huge size of a database, the wide distribution of data and the computational complexity of some data mining methods need the development of parallel and distributed data mining algorithms.

· Protection of privacy and data security: when data can be viewed from many different angles and at different abstraction levels, it threatens the goal of protecting data security and guarding against the invasion of privacy.

7.2.2 Data warehouses and data marts in data mining

Data warehouse is the foundation for effective data mining. Data mining can be done without data warehouses, but they improve the effectiveness of data mining. 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 that are needed to be done before effective data mining.

· 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 the data.

Data warehousing primarily involves storage, data selection, data cleaning and infrastructure for updating databases once new knowledge or representations are developed (Fayyad, 1996, p.25).

Data marts on the other hand are extensions of data warehouses. Data mart contains customized data (such as departmental) whereas data warehouse contains more general data (such as corporate). 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)

7.3 KDD and customer profiling

XXX Heavily under construction XXX

“Customer profiling identifies customers who exhibit similar behaviors, who is most and least likely to purchase within specific affinity groups and model best customers in terms of purchase behaviors to identify events, attributes and behaviors (such as purchases) that occur together. (SPSS, 2000, p.5)” “Identifies a set of characteristics (called a profile) that segments customers into groups with similar behaviors, such as buying a particular product (Edelstein, 2000, p.3).” 

8 Internet privacy vs. customization

Customers are concerned with how the companies are going to deal with the huge customer information databases. In many cases the customers were not aware that information was collected on them, let alone for what purposes it was used. Another issue is that companies have violated the Internet privacy of customers why giving out the customer information to third parties. US based Internet advertising company DoubleClick was charged in court for illegally combining customer databases including the names and addresses with the click stream data across thousands of web sites. This case made DoubleClick and other companies to take more seriously privacy issues. (Horelli, 2000, Mabley, 2000, p.1) Other problems that concern the customers are the junk e-mails called spams that the customers receive. 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.

On the other hand customers appreciate personalized. They want content providers make to make thoughtful use of their personal information. Customers surrender many kinds of information willingly, if they know that they will receive substantial 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 and get nothing in return. (Hagel III&Rayport, 1997, p.55)










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


Figure. Online adults who personalize content. (Mabley, 1999, p.2)

The leading types of content that users personalize tend to be frequently changing and information-intensive content such as stock/investment information, business and national news, sports and online shopping sites. Particular growth is evident in highly personal information such as stocks/finance and health sites – topics on which high value is placed on getting pertinent information and thus worth revealing private information on the site. (Mabley, 1999, p.3)


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

Customers are willing to give out many kinds of information in return for personalized content. Name recognition is the most basic form of personalization, so it is no surprise that the strong majority of today’s online users are willing to share their name with a Web site. Over 80% of cybercitizens 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 a credit card number. Compared to two years ago, customers are significantly more likely to share private demographic information in return for personalization. This is a strong indication that desire for a more personal and intimate online interaction is here to stay.


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

Customers have more reservations when it comes to content providers sharing the customer databases with other providers. Almost half of them feel that this kind of activity is invasion of privacy, but at the same time 28% feel that the content provider is trying to improve the interaction with its customers.


Figure. Perception of CPs who share personal information on customers with other CPs. (Mabley, 2000, p.4)

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.


Figure. Information on customers that CP can share with other CPs in return for customized content. (Mabley, 2000, p.4) 

 “Content providers should only collect information that is absolutely necessary in shaping the personalization process – and treat that information in respect. While published privacy policies are commonly used to inform users of the company’s practice and gain their trust, currently the reality is that these policies are often inconspicuously placed on the site, full of legal jargon and difficult to understand.” (Mabley, 2000, p.6) 

Trust is a powerful force behind customer loyalty and a breach of that trust is a risk to lose the most valuable customers (Mabley, 2000, p.4). Violation of trust and the meaning of trust in e-commerce!

 Let us look at one type of a value chain of a personalized web-site and what customers want at each step. When customer returns to the site, 42% want a customized welcome message. The site remembers the registered preferences of the customer and this should in the customers’ opinion (52%) result in access to members-only areas. The next step in the value chain is delivering personalized content; 56% want content specifically designed for them. The customers also value being informed about site event and developments; the site would inform about relevant promotions and offers. Instead of these and others in the value chain the customers have got unwanted junk mail at home and being unwillingly signed up for distribution lists. (Mabley, 2000, p.6) 












Figure. Where privacy breaks the value chain. (Mabley, 2000, p.6)

9 Content Management Framework in IPMAN-project

One of the main objectives in IPMAN-project is to build a prototype on content management – managing the content provided by the content providers on the Internet. The idea of the Content Management Framework (CMF) is to produce a platform suitable for content service providers to provide personalized content on the Internet (Mednonogov, 2000). The Student Union of the Helsinki University of Technology has implemented a service platform called TriMedia to provide different content services for the students at Helsinki University of Technology. IPMAN will work in co-operation with the Student Union to test the CMF in practice. 

9.1 TriMedia-project

TriMedia was developed to solve the communication problem at the Student Union. At the moment the Student Union uses many various electronic communication media to provide information to the students including WWW, newsgroups and mailinglists. Different people have used different communication channels in different ways resulting in a messy communication. The members of the Student Union have felt that there has not been enough information, although this is not the case. There is communication but in many cases the message does not reach its target. The users of the service should be able to receive the same information despite of what is the media that they are using. It has required a lot of extra work to deliver the information with the same content through different communication channels. The communication has taken place in terms of the content providers. The Student Union set up a work group to design and to implement the new communication platform called TriMedia in 1999. Companies have also been interested in TriMedia project. Companies that co-operate with the Student Union at the TriMedia project are Hewlett-Packard, Radiolinja, YIT Corporation and Yleisradio (YLE, Finnish Broadcasting Company). (Pelkonen, 2000)

The idea of TriMedia is that it works as information warehouse, where information can be delivered by using different media such as Internet, SMS (short messages system) and WAP (wireless application protocol). It is also a service platform, where the users can themselves to build and publish new services. The architecture allows the dynamic integration of new services and communication terminals (like mobile phone) to the system in the future. (Pelkonen, 2000)

In general the campus area of the Helsinki University of Technology is 5-10 years ahead in the development of telecommunication compared to its average environment. Therefore the area is unique for the development of a service platform like TriMedia. They have both the content and the users. (YIT, 2000) 

9.1.1 TriMedia services

TriMedia-project is currently in its first development phase. The objective is to publish TriMedia with few basic services during the summer 2000. These basic services include calendar of events organized by the Student Union and its sub-organizations and menus at the university restaurants. Both these services can be customized (personalized) according to the user. The user can also choose which services he wants to the front page of TriMedia. TriMedia will provide three types of services: information services, transaction services and push services (YIT, 2000). Services that are currently under development include a buss timetable service customized for the students (an information service), transaction services like a booking service for sauna or for other facilities and payment services (one can pay his rent by using Merita-Nordbanken’s Solo payment service) and also so called push services.  An example of a push service is that a student can order the menu of his favorite restaurant to his mobile phone every morning or when ever he wants to receive it. All the services can be used regardless of the time and place. (YIT, 2000 & Pelkonen, 2000)

TriMedia can also be used for planning one’s studies with the help of eHOPS. eHOPS works as a tool for monitoring, guiding and following-up the user’s own studies. (Kalvot, 2000) 
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