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ABSTRACT

In this master thesis a method to systematically study a particular type of online
services is proposed. With this method the competitive environment can be described
in order to derive information about the brand positioning, the service offerings of
the competing services, and to investigate business models that are used. This is
especially important for new online services that need to position their service
offering in the competitive environment. But also for existing services that can use

the proposed method to analyze the competition and to re-position their offering.

The method builds on describing the similarity of different online services based on
the features they offer. This is achieved by building a feature set to describe the
online services and by collecting data from a sufficient number of services. On the
resulting data set both exploratory and confirmatory statistical procedures are applied

to derive results.

The statistical analysis shows that new online services as well as existing services
can use this method to establish a brand positioning and services offering. Evidence
is also provided that suitable business models can be selected. A new startup is used

to illustrate the applicability of the method.



1. INTRODUCTION

1.1. Research intention

Many different online services are available on the Internet, and the number of these
services is growing enormously. Today, it is very common for Internet users to use
services such as online banking, reading the newspaper online, or searching for
information. Especially in Western countries using the Internet has become an
integral part of the daily life of these users, as the penetration rate of Internet usage is
between 48% and 73% (Internet World Stats, 2008).

In recent years, many new offerings of online services have emerged, such as social
networking, blogs, photo-sharing, video-sharing, and online storage. Millions of
users are members of these services and the companies running these services are
growing quickly. In 2007, around 230 million people were members of social
networking services and that number is expected to increase by almost 100 million
each year by 2012 (Datamonitor, 2007, pp. 9-12).

Typically, online services have clear brand positioning to locate their offering within
the competitive environment. For example, the well known service Facebook is a
social networking service (Facebook, 2008). Another well-known service called
Flickr is a photo sharing service (Flickr, 2008). Both services are recognized by the
target audience as being members of a distinct market category. However, Facebook
additionally offers great photo sharing functionalities and Flickr also provides a
variety of social networking features. It seems that even though many online services

have a clear brand position, they compete with similar offerings.

When certain market categories such as social networking and photo sharing are
analyzed, it can be seen that many different business models are in use within the
same category. Within social networking, MySpace (2008) uses advertisements to
generate revenue while Facebook uses both advertisements and sells small virtual
gifts online (Enders, et al., 2008, p. 203).

Whenever a new online service is created or an existing service is re-positioned, the
managers are faced with the question of which market category to position their

service in. Making a sound decision requires an in-depth analysis of the competitive



environment. Based on this analysis, the new brand can be positioned and the service

offering can be created or adapted.

A good way of describing the competitive environment is to break the services down
into the features that they offer to their users. In that way companies can identify
their closest competition by studying the overlap in features.

With the brand position and service offering created, the question remains how to
build a good business model around the service. In literature there exists a great
variety of definitions of a business model (e.g. Timmers, 1998; Alt and
Zimmermann, 2001; Currie, 2004) as well as many theoretical concepts of
classifications of business models (e.g. Timmers, 1998; Weill and Vitale, 2001,
Rappa, 2008). However, it is difficult to make a conclusion from theoretical concepts

to the real applications, while keeping the competitive environment in mind.

A practical approach for new companies is to investigate what business model the
closest competition is using. Based on the analysis of the competitive environment,
services that have similar offerings can be grouped into clusters to find the closest
competition. It seems likely that studying these clusters would provide information

about suitable business models.

This approach is tested in this master thesis. A certain sub segment of market
categories, which include social networking, blogs, photo-sharing, video-sharing and
online storage services are investigated. In this thesis they are referred to as multi-
media social networking services. A method is applied to describe the competitive
environment based on the features. The competitive environment is then broken
down into clusters with different statistical methods in order to derive sensible

information about the service offerings and to investigate the business models in use.

During the thesis a new startup is used to illustrate the applicability of the method
proposed in this thesis in a real scenario. The startup offers an online service called

Remotealbum and its logo is shown in Figure 1.



Figure 1 — Remotealbum’s logo
The startup's service is based within multi-media social networking services. The
service has a strong focus on privacy and offers a cross-over of features from all
market categories within multi-media social networking services. It was launched in

a first beta recently and is currently available to a select group of people.

Remotealbum is facing the problem of how to position the brand clearly and how to
complete its offering to the users. Furthermore it needs to select a suitable business
model to build a profitable online service. Therefore, it serves as a proper example
for validating the results of this thesis.

1.1. Research question and relevance of research

This master thesis investigates a particular type of online services referred to as
multi-media social networking services. The objective is to provide and evaluate a

set of methods to systematically study the online services in this market segment.

The method proposed in this thesis builds on the features different online services
offer. The aim is to describe the similarities of the offerings in the competitive
environment. Based on these similarities, the market can be visualized and broken

down into clusters with appropriate statistical methods.

Based on these clusters, services should be able to establish a brand positioning, a
service offering, and should be provided with indications about suitable business

models they can use.
Therefore the research questions are:

1) Can the competitive environment of multi-media social networking services be

described based on features?

2) Can this description be used to derive information about positioning a service and

to develop and adapt the service offering?



3) Can this description be used to select a suitable business model for any services

within the space of multi-media social networking services?

These questions will be answered by using statistical methods that are outlined in the
Chapter 4. Answering research questions 1 and 2 will be carried out by sorting the
services in a meaningful way. These methods are from the field of exploratory data
analysis. If meaningful results are found by investigating questions 1 and 2
confirmatory data analysis is applied to answer research question 3.

Creating and testing a method like this is of great interest for both academics and
practitioners because a set of theoretical concepts is applied to a certain type of

online services in a systematical way.

Several definitions and taxonomies for business models have been developed over
recent years (e.g. Timmers, 1998; Weill & Vitale, 2001; Rappa, 2008). Most of these
differ from each other and have advantages and drawbacks depending on the area in
which they are applied. Therefore, this research is relevant to the authors and other
researchers in the field of business models to see how the models can be applied

practically.

The results of this master thesis are of value to practitioners because it provides

guidance through theoretical frameworks towards application in real world scenarios.

Most important, this thesis shows to what extend the proposed method is feasible to
describe the market and to establish or enhance brand positioning, service offering

and suitable business models.
1.2. Structure of the thesis

In Chapter 2, the fundamentals of multi-media social networking services and
business models are introduced. Market categories within multi-media social
networking services are described and different definitions and taxonomies of

business model are presented.

Chapter 3 provides an overview and critical discussion of state of the art research in

the field of multi-media social networking services and business models.

In Chapter 4, the problem description is laid out and the research method is

introduced. Various statistical methods are presented.
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Chapter 5 includes the main part of the thesis, which describes the data that is
collected as well as the main results and findings. The empirical investigation with
the online service Remotealbum is used to illustrate how the method can be applied

to a new online service entering this market.

In Chapter 6, the main findings and results are summarized and an outlook on future
research is provided.



2. FUNDAMENTALS

A particular set of categories of online services, defined as multi-media social
networking services, is explored in this thesis. This chapter has the focus on
describing the different market categories within these services.

Later in the chapter, literature about e-business models is presented and discussed. A
great variety of e-business model definitions and taxonomies exists in literature, and

some of it is presented in this chapter.
2.1. Multi-media social networking services

For this master thesis, multi-media social networking services are defined to include
social networking services, photo-sharing services, video-sharing services, blogs and

online storage services.

First, it is important to discuss in general what these different market categories

mean and how companies place themselves within these categories.

A well known marketing approach for companies is to position its offering so that
the target market recognizes the company’s distinctive offering and image. Kotler
and Keller (2007, p. 155) define brand positioning as being ... the act of designing
the company’s offering and image to occupy a distinctive place in the mind of the
target market. The goal is to locate the brand in the minds of consumers to maximize

the potential benefit to the firm”.

In addition, to effectively implement a good brand positioning strategy, companies
must pay keen attention to their competitors. A starting point in defining the
competitive frame of reference for a brand positioning is to determine category
membership. Category membership is the products with which a brand competes and

which function as close substitutes (Kotler and Keller, 2007, p. 156).

The categories that are studied in this thesis are social networking, photo sharing,
video sharing, blogs and online storage services. Each category includes a group of
online services that all have declared their membership within that category. One
ways of conveying a brand’s category membership is to announce the category

membership to the customers (Kotler and Keller, 2007, p. 157). Multi-media social



networking services often outline this on their front page in so called elevator

pitches:

“Facebook helps you connect and share with the people in your life”

(Facebook, 2008)
“Express yourself. Start a blog” (Wordpress, 2008)
“Share your photos, watch the world” (Flickr, 2008)
“YouTube, broadcast yourself” (YouTube, 2008)

“Box.net is the easiest way to share and manage your files online”

(Box, 2008)

Based on this information, it is clear that Facebook is a social networking service,
WordPress a blog, Flickr a photo-sharing service, YouTube a video-sharing service,

and Box is an online storage service.

2.1.1. Social Networking

Social networking sites build upon the concept of traditional social networks where
people connect to new people through people that they already know. The purpose of
these sites may be purely social, allowing users to establish friendships or romantic
relationships, while others may focus on establishing business connections. Although
the features of social networking sites differ, they all allow you to provide personal
information and offer some type of communication mechanism (forums, chat rooms,
email, or instant messenger) that enables people to connect with other users. On
some sites, it is possible to browse for people based on certain criteria, while other
sites require introduction to new people through shared connection. Many of the sites
have communities or groups that may be based on a particular interest (McDowell,
2006).

The overall social networking market grew 87% from 2006 to 2007 and it accounted
for 6.5% of all Internet visits (Britton and McGonegal, 2007, p.87). It is expected
that the market will continue to grow and then reach its pike in 2012 (Datamonitor,
2007).

Many popular social networking services exists and Facebook is one example of a
service that has quickly grown to 100 million active users in only four years
8



(Zuckerberg, 2008). It seems like one of the reasons for Facebook’s fast growth is
how easy it is to find and connect to friends. Members are constantly informed of
what their friends are doing on Facebook and whom they are connected to. Facebook
also offers a strong photo-sharing platform, where members can share photos with
friends, as well as connect the pictures to the users.

MySpace is another example of a successful social networking service with over 110
million users in only 5 years (Swartz, 2008). MySpace allows members to create
their own personal webpage, where they can publish their personal interests, favorite
music and show others who their friends are. Members can also create their own blog

and share pictures.

One of the main differences between Facebook and MySpace is that people have to
become members of Facebook to see what is happening within Facebook and that
attracts many curious people, while MySpace is mostly open for others to browse

around. This can easily be verified by testing the services.

Many other successful social networking services exist, Bebo (Bebo, 2008), Hi5 (hi5,
2008), Friendster (Friendster, 2008), and Orkut (Orkut, 2008) to name a few.

2.1.2. Photo sharing

Photo-sharing services have also become popular over the years because more people
own digital cameras. People take more pictures and want to be able to share them
with friends and family. A good definition of the term photo-sharing was found on
Wikipedia: “Photo sharing is the publishing or transfer of a user's digital photos
online, thus enabling the user to share them with others (whether publicly or
privately). This functionality is provided through both websites and applications that
facilitate the upload and display of images. The term can also be loosely applied to
the use of online photo galleries that are set up and managed by individual users,

including photoblogs” (Photo sharing, 2008).

Fotki (2008), Flickr and Picasa (2008) are popular photo-sharing services. All these
services enable the user to create online albums with their photos and share them
with friends and family. The albums come with great functionality like automatic
slideshows, where pictures are often shown full screen and the user can easily

browse between pictures. Another popular feature is tagging. Tags are keywords

9



used to describe pictures. Tagging makes it easier for the user to organize pictures
and for the viewer to search. Many of the photos sharing services do more than only
share photos. Video and music sharing features can be found within many of the

services as well as strong social networking features such as connecting with friends.

2.1.3.Video sharing

Like photo sharing, the most suitable definition for video sharing was found on
Wikipedia: “A video sharing service allows individuals to upload video clips to an
Internet website. The video host will then store the video on its server, and show the
individual different types of code to allow others to view this video. Because many
users do not have personal web space, either as a paid service, or through an ISP
offering, video hosting services are becoming increasingly popular, especially with
the explosion in popularity of blogs, forums, and other interactive pages. The
website, mainly used as the video hosting service, is usually called the video sharing
website.” (Video hosting service, 2008)

Adding to the description above it can be added that video sharing services display a
wide variety of user-generated video contents, including movie clips, TV clips and

music videos, as well as personal videos.

YouTube (2008) is an example of a popular video sharing service. In January 2008,
it had nearly 79 million viewers watching more than three billion user-posted videos
(Yen, 2008).

The main difference between video and photo sharing services is the content itself.
The contents of video sharing services are on the one hand recordings from
television, Internet or other external sources. On the other hand they are amateur or
semi-professional videos. Not many private videos can be found on these services.
Therefore it can be observed that contents on video-sharing services are mainly for
public use. Photo-sharing services are different. They have many private photos as
well as professional photos. The contents are not only for public use; they are also

for private use.

10



2.1.4. Weblogs or blogs

Blogs are online services, which primarily focus on posting text, but postings can
also contain photos or other multimedia content.

The term weblogs or blogs can be defined as being “... frequently updated webpages
with a series of archived posts, typically in reverse-chronological order. Blog posts
are primarily textual, but they may contain photos or other multimedia content. Most
blogs provide hypertext links to other Internet sites, and many allow for audience
comments” (Nardi, et al. 2004, p.222).

Since 1999, blog activities have been increasing exponentially, with the help of free
blogging software (Herring, et al., 2004). People blog for various reasons, some use
blogs to publish their personal thoughts and/or interest, others use blogs for

professional purposes.

Technorati, which is a world leading blog search engine, tracks over 112,8 million
blogs but not all blogs are published to Technorati and therefore it can be assumed
that the total number of blogs is higher (Technorati, 2008). Popular blog services are
for example WordPress (2008) and Blogger (2008).

2.1.5. Online storage

Online storage services enable users to store and access their files on the Internet.
Users access and transmit files from and to the server over a protocol that allows a
file transfer (e.g., FTP, SCP, WebDAV).

Most of the online storage services allow users to share files and folders with others.
Other popular features within these services are automatic backup and version
control. Automatic backup allows the user to select files or folders on his computer
that will be automatically copied to the online storage. The user can often schedule
when the backup is performed. When more than one user is working on the same file,
version control is very useful. It controls access to shared documents and tracks

modifications of the files.

Recent studies forecast that online storage will increase at a growth rate of 33%
annually between 2006 and 2011 (Chandler, 2008). Box.net is an example of an

online storage service (Box, 2008). It has nearly 2 million users and over 1 million
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files served each day (About Box.net, 2008). Additionally, Box.net offers photo
sharing where users can easily share photos with friends and family. The service also
lets users create sub-accounts to let others access their storage and provides version

control features.
2.2. Business models

“Defining e-business is like searching the Internet: You often don’t get it all and the

landscape changes day by day.” (Weill and Vitale, 2001, p.5)

Many definitions of e-business exist. Some are very simple like the one from Clarke
(1999) where he defines e-business as being the conduct of business with the help of
telecommunications. Kotler and Keller (2007, p.254) provide a similar definition and
define e-business as being “...the use of electronic means and platforms to conduct a

company's business.”

Both of those definitions are very broad, describing that e-business is doing business
electronically.

Weill and Vitale (2001, p.5) provide a more detailed definition which is: “Marketing,
buying, selling, delivering, servicing, and paying for products, services, and
information across (non-proprietary) networks linking an enterprise and its prospects,
customers, agents, suppliers, competitors, allies, and complementors.” The essence of
this definition is completing business processes over easily accessible computer
networks that will all become non-proprietary over time. The Internet is one example

of a non-proprietary network that is used in today’s e-business.

The most important concept that will be studied in this thesis is named e-business
model. The term can be found in many different variations, such as e-business

model, Internet business model or simply business model.

Researching definitions, it was observed, that it is unclear whether it is necessary to
differentiate these terms. Osterwalder (2004, p.23-24) assumes that ‘e’ in an e-
business model is a phenomenon that will disappear in time because most business
models will have some ICT component. Throughout this thesis the term “business

model” will be used without ‘e’.

12



In literature, a single universal definition of a business model does not exist. Instead,
there is a great variety (Timmers, 1998; Alt and Zimmermann, 2001; Currie, 2004;
Joyce and Winch, 2004).

Timmers (1998, p.3) is one of the pioneers of defining and classifying business

13

models. He defines business model as being an “... architecture for the product,
service and information flows, including a description of the various business actors
and their roles and a description of the potential benefits for the various business
actors and a description of the sources of revenues”. To this definition he adds a
marketing model, which is a combination of “...a business model and the marketing

strategy of the business actor under consideration.”

Weill and Vitale (2001, p.34) propose a similar definition, “a business model is a
description of the roles and relationships among a firm‘s consumers, customers,
allies, and suppliers that identifies the major flows of product, information, and

money, and the major benefits to participants”.

Both definitions focus on the relationship between different stakeholders and the
linkages between them. There is also a strong focus on the marketing side of the

model in both definitions.

Besides focusing on the stakeholders and the marketing side another important aspect
is focusing on the revenue mechanism. Rappa (2008) defines a business model as
being “...a method of doing business by which a company can sustain itself -- that is,
generate revenue. The business model spells-out how a company makes money by

specifying where it is positioned in the value chain.”

Lumpkin and Dess (2004, p. 167) provide a similar definition but with more focus on
the value creation. They describe business model as “...a method and a set of
assumptions that explains how a business creates value and earns profits in a

competitive environment.”

Revenue generation is clearly a very important aspect of a business model but it is
important to look at the whole picture. As Porter (2001, p.73) argued, “the definition
of a business model is murky at best. Most often, it seems to refer to a loose
conception of how a company does business and generate revenue. Yet simply

having a business model is an exceedingly low bar to set for building a company.

13



Generating revenue is a far cry from creating economic value...” Based on Porter’s
criticism, Magretta (2002, p.4) provides a definition that seems to fit best. She

describes business models as “...stories that explain how enterprises work.”

Osterwalder (2004, p.18) also defines business models as being more than only
describing how revenue is generated. His definition takes into account all-important
factors in a company. “A business model is a conceptual tool that contains a set of
elements and their relationships and allows expressing a company's logic of earning
money. It is a description of the value a company offers to one or several segments of
customers and the architecture of the firm and its network of partners for creating,
marketing and delivering this value and relationship capital, in order to generate
profitable and sustainable revenue streams.” Osterwalder’s business model is
described with nine building blocks which can be seen in Figure 2 and it is called

“business model canvas”.

Figure 2 - Business model canvas (Osterwalder, 2004)

This business model canvas is very helpful for companies that need a tool to describe
their own business model. The main block is the value proposition where the
company describes its main offerings and relationship with clients. Another
important factor is the revenue flow, but just as important are the cost structure,

internal knowledge and networking factors.

By analyzing these definitions, it is clear that the term is extensively defined and

there seems to be little agreement about what it actually means. It really depends on
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the usage of the business model, which definition should be applied. Companies that
want to analyze their own business as a whole should consider using Osterwalder’s
business model canvas. For companies that want to analyze their competitors this
method could be too complicated because of lack of internal information of the
companies. Therefore it is more reasonable to look at available public information
and try to identify business models based on that information. In such cases it is
more appropriate to use definitions that focus on the relationship with the customer,
and identify how revenues are generated from that relationship.

2.2.1. Taxonomies

Similar to business model definitions, there have been several attempts to set out the
taxonomy of business models. There has been an explosion in the number of
academic papers that outline a wide range of taxonomies for business models (Joyce
and Winch, 2004, p.48).

Timmers (1998, pp.4-8) was one of the first to develop a taxonomy of business
models. Based on his classification, business models can be divided into eleven

different categories. Timmer’s taxonomy is summarized in Table 1

Model Description

E-shop Web marketing of a company or a shop. In the beginning the
company promotes its goods or services, but increasingly
adds the possibility to order and pay online.

E-mall A collection of e-shops, usually enhanced by a common
umbrella.

E-procurement Electronic tendering and procurement of goods and services.

Third-party Common marketing front-end and transaction support to

marketplace multiple businesses.

E-auction Offers an electronic implementation of the bidding

mechanism also known from traditional auctions.

Virtual community  The value of virtual communities is coming from the
members, who add their information onto a basic
environment provided by the virtual community company.

Collaborative Set of tools and an information environment that enables
platform enterprises to collaborate.

15



Value-chain service These companies specialize on a specific function for the

provider value chain, such as electronic payments or logistics, with
the intention to make that into their distinct competitive
advantage.

Value-chain These companies focus on integrating multiple steps of the

integrator value chain, with the potential to exploit the information
flow between those steps as further added value.

Information Embraces a whole range of new information services that

brokerage are emerging to add value to the huge amounts of data

available on the open networks or coming from integrated
business operations.

Trust services Provided by certification authorities and electronic notaries
and other trusted third parties.

Table 1 — Timmer’s taxonomy (Timmers, 1998)
Furthermore, Timmers explored two dimensions of each of the business models: The
extent of innovation of the business model, and the extent of integration of
information and function along the value chain. Timmer’s mapping of his eleven

business models is shown in Figure 3

| Value chain integrator |

‘ Third party marketplace ‘

‘ Collaboration platform |

Virtual business community L
E-mail

‘ Value chain service provider ‘

Functional
integration

| E-procurement l l E—auc;:ion |

Trust services

Info brokerage

v

Degree of innovation

Figure 3 - Timmer’s classification of business models (Timmers, 1998)
Timmer’s taxonomy was published in 1998. It has great emphasis on the “e” part of
each model, in other words describing how e-business changes the traditional way of

doing business. This approach is acceptable given the year it was created, but since
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1998 many new e-businesses have emerged and new types of business models have
been created, such as online advertising and revenue sharing. These models and
others are missing from Timmer’s taxonomy and therefore other taxonomies should

be considered.

A later model, developed by Weill and Vitale (2001, p.21), identifies and examines
eight “atomic e-business models”. Each model describes a different way of
conducting business electronically. A summary of the eight atomic e-business

models is in Table 2.

Model Description

Content provider Provides content (information, digital products, and
services) via intermediaries.

Direct to customer Provides goods and services directly to the customer, often
bypassing traditional channel members.

Full-service provider Provides a full range of services in one domain (e.g.
financial, health, industrial chemicals) directly and via allies,
attempting to own the primary consumer relationship.

Intermediary Brings together buyers and sellers by concentrating
information.

Shared Brings together multiple competitors to cooperate by sharing

infrastructure common IT infrastructure.

Value net integrator  Coordinates activities across the value net by gathering,
synthesizing, and distributing information.

Virtual community  Creates and facilitates an online community of people with a
common interest, enabling interaction and service provision.

Whole-of enterprise Provides a firm wide single point of contact, consolidating
/Government all services provided by a large multiunit organization.

Table 2 - Weill & Vitale‘s (2001) atomic business models
These models are defined in terms of the actors in the structure of the firm,
complementors, customers, and suppliers and the inter-linkages between them. This
includes the movement of product, money and information. These atomic models

may be described as an “analysis agenda” for managers attempting to interpret the
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complexity of an e-business model in terms of the resources required to implement

each or a specific business model (Joyce and Winch, 2004, p.49).

Weill and Vitale’s attempt to classify business models is focused on how companies

can change their way of doing business in a systematic way. Like Timmers, they

focus on the traditional way of doing business and provide methods for companies to

change or increase their offering towards e-business.

Rappa (2008) proposes a taxonomy of business models that focuses on what type of

arrangement a company has with its customers to generate revenue. His classification

exists in nine major categories: brokerage, advertising, infomediary, merchant,

manufacturer, affiliate, community, subscription and utility. These models and their

sub-models are summarized in Table 3.

Model

Description

Brokerage

Marketplace exchange

Buy/sell fulfilment

Demand collection
system

Auction broker

Transaction broker

Distributor

Search agent

Brokers bring buyers and sellers together and facilitate
transactions. Usually, a fee or commission is charged for
each  transaction. Commission-based models are
sustainable by two ways. First is to have volumes; second
is to offset the low volumes with very expensive
transactions.

A famous example in the brokerage business model is
eBay, which is an auction broker (eBay, 2008). Another
example is the transaction broker PayPal (2008).

Offers a full range of services covering the transaction
process.

Takes customer orders to buy or sell a product or service.

Prospective buyer makes a final bid for a specific good or
service, and the broker arranges fulfilment.

Conducts auctions for sellers.

Provides a third-party payment mechanism for buyers and
sellers to settle a transaction.

Connects a large number of product manufactures with
volume and retail buyers.

Searches for price and availability for a good or services
specified by the buyer.
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Virtual marketplace

A hosting service for online merchants that charges setup,
monthly listing, and/or transaction fees.

Advertising

Portal

Classifieds
User registration
Query-based paid
placement

Contextual advertising
/behavioural marketing

Content-targeted
advertising

Intromercials

Ultramercials

The web site provides content and services mixed with
advertising messages in the form of banner ads.

This model works best with high volumes of traffic or
highly specialized viewers. Advertisers want to be on
channels with great traffic volume and with specialized
viewers it is more likely that the message gets delivered to
the target market.

Google has had a great success with this model, selling
sponsored links on their site (Google, 2008). Google also
pioneered content-targeted advertising by creating
AdSense, which automatically crawls the content of
websites and delivers ads that are relevant (Google
AdSense, 2008).

Usually a search engine that may include varied content or
services.

List items for sale or wanted for purchase.

Free sites that require users to register and provide
demographic data.

Sells favourable link positioning or advertising keyed to
particular search terms in a user query.

Freeware developers that bundle adware with their
product.

Identifies the meaning of a web page and automatically
delivers relevant ads for the user.

Animated full-screen ads placed at the entry of a site.

Interactive online ads that require the user to respond
intermittently in order to wade through the message before
reaching the intended content.

Infomediary

Advertising networks

Information intermediaries analyze consumer data and use
it to target marketing campaigns or assists buyers and/or
sellers to understand a given market.

A famous example is DoubleClick (2008), which is an
advertising network that was acquired by Google in 2007
for $3.1 billion in cash (Goggle Press Center, 2007).

Collect data about web users that can be used to analyze
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Audience measurement

services

Incentive marketing

Metamediary

marketing effectiveness.

Collect and measure data of the web users.

Customer loyalty program that provides incentives to
customers for making purchases from associated retailers.

Facilitates transactions between buyer and sellers by
providing comprehensive information and ancillary
services, without being involved in the actual exchange of
goods and services.

Merchant

Virtual merchant

Catalog merchant

Click and mortar

Merchants are wholesalers and retailers of goods and
services. The goods can be sold by list prices or through
auctions.

The key for making profit is the size of the margin,
distribution efficiency and marketing abilities. (Afuah and
Tucci, 2003, pp.108-9).

Amazon.com is a well-known virtual merchant (Amazon,
2008). There is also the bit vendor Apple iTunes Music
Store, which is the number one music retailer in the US
(Apple, 2008).

Operates solely over the web.

Web-based catalog that takes orders online, by phone and
mail.

Traditional stores with web storefront.

Bit vendor A merchant that deals strictly in digital products and
Services.

Manufacturer The maker of a product or services sells directly to the

(Direct) customers.
The manufacturer model can be based on efficiency,
improved customer service, and better understanding of
customer preferences.
Dell Computers (2008) uses this model and has had a great
success with it.

Purchase Right of ownership is transferred to the buyer.

Lease In exchange for a rental fee, the buyer receives the right to
use the product under agreement.

License Right of usage is transferred to the buyer, not ownership.
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Brand integrated
content

Is created by the manufacturer itself for the sole basis of
product placement.

Affiliate

Banner exchange

Pay-per-click

Revenue sharing

The affiliate model provides purchase opportunities
wherever people may be surfing. Financial incentives (in
the form of a percentage of revenue) are offered to the
affiliated partner sites.

The affiliates provide direct links from their website to the
partner’s web site. If an affiliate does not generate sales,
no cost to the partner is incurred.

Amazon.com offered one of the first online affiliate
marketing programs (Amazon associates, 2008).

Trades banner placement among a network of affiliated
sites.

Site that pays affiliates for a user click-through.

Offers a percent-of-sale commission based on a user click-
through in which the user subsequently purchases a
product.

Community

Open source

Open content
Public broadcasting

Social networking
services

The community model is based on user loyalty, where
users have a high investment in both time and emotion.
Revenues can be generated from sale of secondary
products and services or voluntary donations. It also
provides opportunities for contextual advertising and
subscription for premium services.

With over 100 million users MySpace and Facebook are
great examples of the strength of the community model.

Software developed collaboratively by a global community
of programmers who share code openly.

Developed by contributors who work voluntarily.

Sites that provide individuals with the ability to connect to
other individuals along a defined common interest.

Subscription

Users are charged a periodic fee to subscribe to a service.
The subscription fee is charged regardless whether the
customer actually uses the service or not. Companies
usually offer premium services in addition to free services.

Netflix is the world’s largest online movie rental service,
providing more than 8 million subscribers access to more
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than 100,000 DVD titles (Netflix, 2008).

Content services Provide content to users who subscribe for a fee to gain
access to the services.

Person-to-person These are conduits for the distribution of user-submitted
networking services information.
Trust services Come in the form of membership associations that abide

by an explicit code of conduct.

Internet services Offer network connectivity
providers
Utility The utility model is based on metering usage. Users only

pay for the services they actually consume.
The utility model is often used in the telecommunication
industry.

Metered usage Measures and bills users based on actual usage of a
service.

Metered subscriptions ~ Allow users to purchase access to content in metered
portions.

Table 3 — Rappa’s taxonomy (Rappa, 2008)
According to Rappa, these business models do not limit each other and companies
can choose to implement several of these models and combine them however is
appropriate. For example it is not uncommon for companies to combine the
subscription model with the advertising model, such as the social networking service
for business relationships Xing (2008). This service offers a free account with

advertisements and a subscription to a premium account without advertisements.

This taxonomy is especially suitable for e-businesses that want to analyze the current
market environment; because it is easy to identify what type of an arrangement the
competitor has with its customers to generate revenue. In most cases, the information
is published on the company’s website, but in some cases it is required to become a
member of the online services or use the product being sold in order to identify the

business model.
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2.3. Summary

This chapter describes the different market categories of multi-media social
networking services which includes social networking, blogs, photo-sharing, video-

sharing and online storage services.

The term business model is presented and reference to relevant literature is given.
Business models can be classified by taxonomies. An overview of taxonomies for

business models is given.
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3. STATE OF THE ART

Over the last few years, a great amount of research has been conducted about
multimedia social networking services. In this chapter the latest research in this field
is described.

First, an overview is given and the most relevant works and findings are presented.
Then the research on business models is discussed, because of its relevance to this
master thesis. Within business models, the focus is placed on research about online
business models. Additionally, general empirical research on the performance of

different models of online and offline businesses is presented.
3.1. Research of multi-media social networking services

Blogs are the oldest research topic of the multi-media social networking services.
The reason is that they have existed for quite some time. It is claimed that the first
blog was written in 1994 (History of blogging timeline, 2008) and started to get
popular around 1999 (Herring, et al., 2004, p.1). Since then a considerable body of
research has been conducted on the popularity and impact of blogs. According to
these studies, the majority of blogs are of the personal journal types, which deal with
the blogger’s personal experiences and reflections. However, blogs are also used
within corporations as internal or external communication tools. In addition to
analysis of personal and corporate blogs, there has been extensive research on the

relation between blogs and journalism (Schmidt, 2007, p.1410).

Social networking services are rather new phenomenon and a recent trend in research
(O"Murchu, et al., 2004, p.2). According to Mislove, et al. (2007, p.31), social
networking services are gaining popularity in research, especially in sociology and
computer science. The first social networking service was launched in 1997. Few
new services were launched between 1997 and 2001, and from 2001 the boom
started (Boyd and Ellison, 2007, p.212). A popular research topic is to study the
different types of services. Personal services like MySpace and Facebook are often
studied and compared to professional services like LinkedIn (2008) and Xing. A
great deal of research has been conducted analyzing the users and their behavior.
There have also been a numerous publications about privacy and security issues
within multi-media social networking services (e.g., Gross and Acquisti, 2005).
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Recent popularity in research can be explained because of the fast growth of social

networking services.

For many people, file-sharing services have had a negative meaning. It is often
synonymous with illegal actions like downloading copyrighted music and movies on
the Internet. However, some new types of file sharing have recently emerged. These
services enable users to share photos and movies online. Online sharing services for
personal media have become popular and will probably receive great research
attention in the future. Momentarily, only limited research about these services
exists. However, some case studies have been done recently on successful photo- and
video sharing services such as Flickr (e.g., Kennedy, et al., 2007) and YouTube
(e.g., Gill, et al., 2007) analyzing the usage and growth of the services. Related
research topics in this subject are digital photography and camera phones, but these
fields are not relevant to this thesis.

Similar to file sharing, such as the photo- and video sharing services described
above, online storage services are getting more attention in research. Online storage
lets users store data online. Applications range from private use to corporate
solutions. Data storage and hardware capabilities have been of interest to researchers
for many years. However, research is mostly related to big enterprises. Recently, the
necessity for private usage is discussed because of the growth of personal data
resulting for example digital photos (e.g. Pressetext, 2008). This master thesis covers
this area, as it is a part of multi-media social networking services. More research in

this field is expected in the future.

In recent studies, it has been noticed that different multi-media social networking
services are starting to overlap. Some services are starting to offer popular features
from services of other categories. The photo sharing service Fotki for example offers
features such as friends and forums typically found within social networking
services. This makes it difficult to distinguish the different categories of services.
Therefore, some researchers have grouped these services together. Kumar, et al.,
(2006) decided to generally call these services “online social networks” and use
Flickr as an example of not being only an online photo sharing service but also a

social networking service. Boyd and Ellison (2007) discuss similar findings focusing
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on social networking services and notice that social networking services have started

to offer photo- and video sharing features as well as blog features.

In this thesis, a similar approach is taken and the term multi-media social networking
services created and defined in Chapter 2 to commonly refer to a set of different

services.

Mislove, et al. (2007, p.30) did a case study on the social networking aspects of
Orkut, Flickr, YouTube, and LiveJournal (2008). Orkut is a social networking
service, with the primary purpose of finding and connecting to new users, Flickr is
used for sharing photographs, YouTube is a video sharing service, and LiveJournal is
a blogging service. Mislove, et al., refer to all services as social networks and
perform a large-scale analysis on the connection between users. They find that all

services have a similar connection structure.

The comparison of multi-media social networking services in this thesis is done by
evaluating the features they offer. This is a known method of comparing competitive
offerings as for example offered by TopTenREVIEWS on various topics such as
blogs or photo sharing (TopTenREVIEWS, 2008). This method was also used by
O"Murchu, et al. (2004), who studied various social networks based on features in

order to derive a classification framework.

After exploring current literature of multi-media social networking services, it can be

assumed that research in this area will get more attention over the next few years.

3.2. Research on business models within multi-media social networking

services

As mentioned above, multi-media social networking services are relatively new
services. Therefore their business models are quite a new topic to be explored
(Enders, et al., 2008, p.209).

Enders, et al. (2008) studied the revenue models of social networking services and
claim that prior research has not examined this topic with a special focus on social
networks. Their study showed that there was more than one business model in use
within these services. Three different business models, advertisements, subscription,

and transaction models, were identified and analyzed. One of the major findings in
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the study is that two market leading social networking services follow completely
different approaches. They use different business models and still manage to reach
market-leading positions. The services analyzed were Xing and StayFriends (2008).
The former charges users relatively high prices, while the latter is free of charge but
generates revenues from advertisements. Generally, it is observed that few services
rely on one single source of revenue, but rather implement a combination of the three

models.

Similar studies have been performed focusing on the difference between services that
are free of charge and services that require a subscription. Recently, more online
services are starting to charge fees for services that they used to provide for free.
Often the rationale for subscriptions behind this approach is to add online content or
functionality that distinguishes the services from the services that is free of charge
(e.g., Ye, et al., 2004; Wang, et al., 2005).

In their article, O"Murchu, et al. (2004, p. 12) state that social networking services
are still looking for solid business models, and that it is unclear how to make profits
from these services and the question remains if a potential revenue model exists.
Still, two years later, this is an important area of research as can be seen in a study by
Hogg, et al. (2006) where the booming of multi-media social networking services
such as MySpace and YouTube are discussed and revenue streams analyzed. The

authors find that these services still seem to be searching for the best business model.

As of today, this research field is still of ample importance and the amount of

research is rather small.
3.3. General business model research

During the 1990’s, the success and the commercialization of the Internet drew a great
deal of attention to business models. New business opportunities emerged and a great
number of companies were founded to exploit this potential. However, many e-
businesses failed because they had not clearly thought through their model,

especially focusing on creating sustainable revenue streams (Rappa, 2004, p.35).

As discussed in Chapter 2, there has been plenty of discussion about business
models, their definition, and taxonomies. Still, few systematic empirical studies exist

on the financial performance of different kinds of business models that are used in
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the economy, regardless of the fact whether business is carried out online or offline
(Weill, et at., 2006, p.1).

Weill, et al. (2006) took the first step toward the systematic study of business models
and made a 5-year analysis of the 1000 largest US companies. They classified the
observed business models as well as various kinds of financial performance data in

order to determine whether some models perform better than others.

The major findings were that some business models are much more common than
others. The most common business model for large US companies involves selling
ownership of assets/products to customers. In Rappa's classification described in
Chapter 2, this is referred to as the direct manufacturer business model with revenue
streams resulting from purchasing the product (Rappa, 2008). However, companies
employing this business model do not perform as well as companies that are using
business models where the customer only buys the right to use the asset/product. In
Rappa’s classification, this is another variation of the direct manufacturer business

model focusing on sales of licenses and leasing.

In the course of the study, Weill, et al. (2006) defined business models as consisting
of two elements. The first is what the business does, the second how the business
makes money. Their classification focused on the companies’ revenue. The empirical

study in this master thesis also uses this approach.

Similar research was performed by Chen (2003), who focuses on the success and
failures of business models. 100 popular websites were examined. The focus was on
free and subscription-based web sites. One of the conclusions was that the odds of
survival were slightly better for free services than subscription-based services (Chen,
2003, p.30).

3.4. Summary

The review of recent research shows that there has been some work on different
types of multi-media social networking services. However, some types are so new

that no relevant research can be found.
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Empirical research on business is rather limited in general. Focusing on online
business is mostly relevant for multi-media social networking services and only very

limited research was found.

The relevance of the topic still seems to be of great interest, and this master thesis
aims to provide information and results in this area by providing an empirical

research.
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4. PROBLEM DESCRIPTION

Every multi-media social networking service declares its membership within one
category such as social networking, blog, photo- or video sharing or online storage.
However, even though these services are members of one category does not mean
that only typical features from this category are offered. It is common to additionally
offer popular features from other categories. Good examples are social networking
services, which in addition to a certain set of features offer features that are typically
found within photo-sharing services (e.g., Facebook). The same applies to photo-
sharing services, which sometimes offer features, such as connecting with friends,
which are core features in social networking services (e.g., Flickr). Online storage
services as well as blog services sometimes offer sharing features typically found in

photo- and video sharing services.

It can be observed that there is a clear overlap in offered features within these
categories. This can make it difficult for new online services that want to enter the
market. Because of the similarity of the services it can be challenging to decide in
which category the new service should be member of. The same is true for analyzing
the competitive environment. It is difficult to draw a clear picture of competing
online services because of their similarities. These problems not only apply to new
online services. Due to the fast development of multi-media social networking
services, it is important for existing online services to constantly rethink their
positioning and evaluate their competitors. The range of actual and potential
competitors seems to be much broader than only within the category that the service
is @ member of. With this, online services are more likely to be hurt by emerging

competitors or new technologies than by current competitors.

More difficulties for online services arise when looking for suitable business models.
Although similar online services can be found based on their categorization and the
features they offer, they often use different business models. Furthermore, different
business models are used within the same category. When comparing similar
services like MySpace and Facebook, it can be observed that MySpace uses only
advertisements to generate revenues while Facebook additionally sells small virtual

gifts online (Enders, et al. 2008, p.203). The most frequent model for online storage
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services is to let the user subscribe for a certain amount of data storage space. Photo-
sharing services also offer their users data storage space. However, they often sell a
monthly subscription with unlimited storage space.

Whenever a new online service is created, the management team is faced with the
problem of how to build a good business model around their brand positioning.
Remotealbum for example is not clearly positioned within one of the service types
that make up multi-media social networking services. It is rather a crossover of
existing service types with limited functionalities from each, with a strong focus on
privacy, sharing and storing.

One way of dealing with problems as outlined above is to start investigating main
online services of each category. It is also important to look at the similar online

services that are positioned as being a member of a different category.

A common way to do a competitive analysis is to build a feature set and compare the
online services based on this feature set. This approach is also used in this thesis to
investigate the competitive environment of multi-media social networking services.
Doing a comprehensive study like this enables new online services as well as
existing online services to evaluate their positioning by comparing themselves

against other online services in the market.

The comparison of services in this thesis is performed by means of cluster analysis.
This provides a way of grouping services together based on their features. When this
has been done, it is possible to identify which business models are being used within
each group. This provides indication for new online services as well as existing

services to select suitable business models.
4.1. Research approach

The research approach is divided into two parts. The first part is the data collection,
in which multi-media social networking services are analyzed to identify the features
and business models in use. This data collection is done by online observations. In

the second part the data will be analyzed with various statistical methods.
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4.1.1. Data collection

In order to address the problems that are listed above, a number of multi-media social
networking services must be analyzed. In many cases a registration to the services is
required in order to identify all offered features. Each service is investigated by
evaluating the set of features it offers and the business model it employs.

Features

To prepare the data collection, a feature set for multi-media social networking
services is developed. To start out, a feature set is compiled from the international
research site TopTenREVIEWS. This site focuses on comparing online services
based on their features in order to identify top ten services of each type. However,
any other existing feature set would also be a good starting point. TopTenREVIEWS
provides separate features sets for social networking, photo sharing, video sharing,
blogs and online storage services. The most important features for each service type
are listed in Table 4 - Table 8.

Social networking

User profiles ~ The user’s profile enables the users to describe themselves in
various ways. The profile is a place where the users can express
their thoughts and feelings, post pictures and show off their network
of friends.

Security Security features, such as allowing the user to set the profile to
private and report and block users are usually offered.

Networking Users can post videos, join communities, play games, share photos
and much more.

Search Users can easily find friends and expand relationships. It is
important to provide extensive search functions that allow users to
search for other users.

Friends It is important that users can easily connect to friends and create
groups. There is a strong focus on the connection to current friends
as well as making new relationships with either friends of friends or
new people.

Help/Support  Help should be provided in the case of difficulties, technical or
social problems.

Table 4 — Social networking feature set from TopTenREVIEWS
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Photo sharing

Sharing It should be easy to share pictures with friends and family, or post
them on the Internet for everyone to enjoy. The user should be
allowed to control the privacy completely.

Upload Uploading photos can be in various ways; on the web, through a
desktop client, from camera phone or by e-mail.

Profile Users have their own personal profile, which often includes a
picture, name and e-mail address. The user can often control
whether the profile is public or private.

Photos Users can manage their photos in albums, create slideshows and put
keywords on the photos. Some services offer photo-printing
services or allow the user to sell their own photos.

Help/Support  Help and support is often provided in the form of tutorials and
frequently asked questions.

Table 5 — Photo sharing feature set from TopTenREVIEWS

Video sharing

Videos Most video formats should be accepted. Some popular features are:
allowing other users to rate the video, add comments and add
keywords to each video. Some services even provide users with
video creation tools or resources.

Sharing Users should be able to share videos with others, both publicly and
privately.

Search It should be easy to search for certain videos or categories.

Help/Support  Help and support should be provided in the form of user guides and
FAQ.

Table 6 — Video sharing feature set from TopTenREVIEWS
Blogs
Design All sorts of templates and tools are provided to customize blog

entries. Users can also add photos and links to the blog. Some blogs
provide remote posting options, such as post directly from cell
phones or instant messenger.
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Publishing Tools are often provided to track visitors, referrers and comments

Privacy Users can control the privacy for their blogs. The blog can be
completely private, public for everyone to read or protected with a
password.

Ease of use Blogs are often composed and posted by those that do not code, so
it is necessary that the service is simple enough for all levels of
expertise.

Help/Support  Help and support should be provided in the form of tutorials and
frequently asked questions.

Table 7 - Blog feature set from TopTenReviews

Online storage

Storing Users should be able to upload, store and access the files easily.
Some services even provide remote access and scheduled backup

Sharing Private and public file sharing should be possible.

Security Security is very important when storing data. Online storage
services should offer encrypted file transfer

Space Most of the services offer certain space for free and then charge for
additional storage space.

Help/Support ~ Help and support should be provided in the form of tutorials, user
manuals and frequently asked questions.

Table 8 — Online storage feature set from TopTenREVIEWS
Comparing Table 4 - Table 8 above, many features are similar or even identical. For
example, most service types offer the Help/Support features. The search for other
users and contents is not restricted to a certain service category either. For this thesis
the feature sets from TopTenREVIEWS are combined into one feature set. Features

that occur in more than one feature set are used only once.

Other websites such as Wikipedia also offer similar benchmark studies based on
features. On Wikipedia, a comparison of social networking (Comparison of social
networking software, 2008), photo sharing (List of photo sharing websites, 2008),
video sharing (Comparion of video services, 2008) and online storage services (File

hosting service, 2008) can be found. The feature set for each category of services is
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very similar to the feature set from TopTenREVIEWS. Missing features from these
studies are added to the feature set for this thesis. More studies (e.g., Online photo
sharing for snapshot photographers, 2005; Photo sharing service comparison chart,
2005; Compare online photo sharing, 2008; Video sharing websites, 2007) were also
reviewed and missing features were added. Evaluating and combining these studies

results in a comprehensive set of features for data collection.

With the feature set ready, data gathering starts by evaluating a number of services
from each category. Along the analysis, the feature set is constantly validated and

features with little meaning are eliminated and missing features are added.

For data gathering the feature set is set up as a matrix in which each observed feature
Fi1, ..., Fy is coded as in a column within a matrix that will be used when each service

is analyzed.

Online services from each service type are explored, until a sufficient number of data
has been collected to carry out statistical analysis. Each service will be organized in

the same matrix and is referenced to by S, ..., Sm.

Each data point is described as a binary variable. Binary variables have only two
possible outcomes and are coded as 0 or 1 in the data matrix. 1 means that certain
feature is offered, whereas O indicates its absence. This can be formulated as: if a

service (Sy) has a certain feature (Fy) it gets the value 1, otherwise 0.
if(F, €S5,10) 1)

All features are equally important. The data is organized in an m x n matrix, which

will result in something similar to Table 9.

F1 F, ... Fn
S1 1 0 1
S; 1 0 0
S3 1 1 0
Sy 1 0 0
Sm 1 1 .. 0

Table 9 - Feature set matrix
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Business models

During the course of data gathering, information about the business models of each

service is gathered.

This thesis focuses on the revenue aspect of business models. Of course another
aspect exists that can contribute to the way a company creates value (e.g.,
Osterwalder, 2004). However, most of existing services are less than five years old
and limited public information is available about other aspects such as cost, they
therefore cannot be investigated sufficiently. One way to get this type of information
is to do interviews with the managers of these services, which is not the scope of this
thesis. Therefore only the revenue aspect is explored based on publicly available

information.

Rappa‘s (2008) definition of business models seems most suitable for this thesis
because it emphasizes the revenue side. Rappa focuses on what type of arrangement
a company has with its customer to generate revenue. Furthermore, he offers

taxonomy of business models that can easily be adapted for this thesis.

Each service will be analyzed based on the nine business models according to
Rappa’s classification: brokerage, advertising, infomediary, merchant, manufacturer,

affiliate, community, subscription and utility.

It can be argued how much of a relationship each of these nine categories actually

has with the revenues and therefore some important observations are made.

The community model does not directly generate revenues through the model itself.
On the contrary, the community model provides opportunities for generating revenue
from other business models such as advertising, subscription or merchant. For
example, social networking services often have many users, which make it more
attractive for companies to advertise within the service. Therefore this model will be

ignored in the course of this thesis.

All business models are organized in a matrix, which will be used in the same way as
the feature set matrix. Since all business models are equally important, binary

variables are used. If a certain business model is present, it is coded as 1 with 0 as the
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default value. This can be formulated as: if a service (Sy ) has a certain business

model (By ) it gets the value 1, otherwise 0
if(B, €S,;1;0) (2)

Please note that an online service can have more than one business model. If no
business model is identified at all for a certain online service all values are zero. For
the sake of analyzing the data an additional business model, the so-called “no
business model” is added. Data is collected in an m x k matrix, which will result in

something similar to Table 10.

B B Bs Bs Bs Bs By Bg .. Bk
S 1 0 0 0 0 1 1 1 0
S, 1 0 0 0 0 1 1 0 0
Ss 0 O 0 0 0 0 O 0 1
S4 1 0 1 1 0 0 O 0 0
Sm 0 1 1 0 0 0 1 1 ... 0

Table 10 - Business model matrix
4.1.2. Statistical Analysis

When all data collection is finished, the data is present in two matrices: The feature
set matrix and the business model matrix. Different statistical methods will be
applied to these matrices in order to address the research questions outlined in
Chapter 1.

Because of the exploratory nature of research questions 1 and 2 the statistical method
that is used to analyze the data is cluster analysis. The aim of cluster analysis is to
find patterns in data that allow the data to be grouped into meaningful structures. In
other words cluster analysis is an exploratory data analysis tool which aims at sorting
different objects into groups in a way that the degree of association between two
objects is maximal if they belong to the same group and minimal otherwise. Given
the above, cluster analysis can be used to discover structures in data without

providing an explanation/interpretation (Hill & Lewicki, 2007, p. 115).
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Cluster analysis is not as much a typical statistical test as it is a collection of different
algorithms that put objects into clusters according to well defined similarity rules.
Unlike many other statistical procedures, cluster analysis methods are mostly used
when there is no priori hypothesis, but the research is still in the exploratory phase.
“In a sense, cluster analysis finds the ‘most significant solution possible’. Therefore,
statistical significance testing is really not appropriate, ...” (Hill & Lewicki, 2007, p.
117) .

In order to cluster the binary data, another statistical method that calculates
dissimilarities is computed. One of the clustering algorithms is applied to the

dissimilarity matrix in order to derive clusters.

Dissimilarities are nonnegative numbers d(i,j) that are small (close to zero) when i
and j are “near” to each other and that become large when i and j are very different.
For the data set in this thesis the number d(i,j) becomes small when the online
services i and j are similar and large otherwise. Dissimilarities can be obtained in
several ways. They can be computed from variables that are binary, nominal, ordinal,
interval, or a combination of these. In this thesis, only binary variables are used.
Also, dissimilarities can be simple subjective ratings or view of one or more
observers. This kind of data is typically used in the social sciences and in marketing
(Kaufman and Rousseeuw, 1990, pp. 16-17).

When computing a dissimilarity d(i,j) between two objects i and j, a 2-by-2

contingency table is drawn as shown in Table 11.

Object j

1 0
Object i b a+b
d c+d

a+c b+d p

Table 11 - 2-by-2 contingency table
Here, a is the number of variables that equal 1 for both objects. Analogously, b is the

number of variables f for which xi; = 1 and x;;= 0, and so on. Obviously a+b+c+d=p,
is the total number of variables (Kaufman and Rousseeuw, 1990, pp. 22-23). For

example, if two services have p features in common, a has the value p. If service i
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has q features that service j does not have, b has the value g. If service i does not
have r features that service j has, ¢ has the value g. The number of features both
services do not have is noted in d.

At this point, it is important to distinguish between two kinds of binary variables,
depending on the particular application. One type is symmetric variables, where both
states are equally valuable and carry the same weight. There is no preference which
outcome should be coded as 0 and which as 1. If the outcomes are not equally
important, asymmetric variables should be used. All variables in this thesis are
asymmetric because two services have something in common when they both have
certain variable present, but it is not clear that the same can be said if these services
do not have it. Many services will only have certain number of features and therefore
the data will include many zeros, and most of the counts of the contingency tables
like Table 11 would be in d. This would lead to the conclusion that most of the
services are very similar. Therefore is it important to leave out d entirely (Kaufman
and Rousseeuw, 1990, p. 26).

A common way to compute similarity is to uses Jaccard’s similarity coefficient. This

coefficient ignores negative matches that are d in the contingency matrix.

b+c

- 3
a+b+c ®)

d(i,j) =

A similar approach is to use Gower’s general similarity coefficient, which is to
Jaccard’s similarity coefficient. Gower’s general similarity coefficient also ignores d

and is a widespread approach when all variables are binary.

sP_ 50 g
d(i,j) = % 4

f=1"ij

The indicator Si(]f) is put equal to 1 when both measurements x and x; for the f th

variable are non missing, and it is put equal to O otherwise. Moreover, 51-({) is also
put equal to 0 when variable f is an asymmetric binary attribute and objects i and |
constitute a 0-0 match. Equation 4 cannot be computed when all (Sl(f ) are zero, in
which case d(i,j) must be assigned a conventional value or object i or j must be
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removed. This is very important in cases such as when no business model is
identified. Therefore a new column is added to the business model matrix, which
includes the value 1 if no business model is identified. Also, it is important to remove
all features or business models that are never identified within the data. The number

dl.(f) is the contribution of the f th variable to the dissimilarity between i and j. In this

thesis the variable f is binary and then

1990, p. 35)

dfjf ) is defined as (Kaufman and Rousseeuw,

=0 lf xl'f = x}f

(5)

When the dissimilarity matrix has been computed, a clustering algorithm is applied
on the set of dissimilarities for the data to be clustered. There exist very many
clustering algorithms in the literature (Kaufman and Rousseeuw, 1990, p. 37) and
two types of clustering methods will be considered in this thesis, namely partitioning

and hierarchical methods.

Partitioning methods classify the data into groups, which together satisfy the
requirements of a partition: Each group must contain at least one object and each
object must belong to exactly one group. These conditions imply that there are at

most as many groups as there are objects (Kaufman and Rousseeuw, 1990, p. 38).

It is important to note that the number of clusters is given by the user. Not all
numbers of clusters lead to good clustering and therefore it is important to run the
algorithm several times with different numbers of clusters each time. When the
clustering appears to give rise to the most meaningful interpretation, the sufficient

number of clusters is obtained.

Partitioning clustering is a well-suited method to describe the similarity of the data
and will be used in this thesis both to describe the similarities between the online

services as well as to show different clustering.

The other clustering method that will be used in this thesis is hierarchical clustering.
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There are two basic approaches for generating a hierarchical clustering:

1. Agglomerative, which starts with the points as individual clusters and, at each

step, merge the closest pair of clusters.

2. Divisive, which starts with one cluster and, at each step, splits the cluster

until only singleton clusters of individual points remain.

Agglomerative hierarchical clustering techniques are by far the most common (Tan,
et al., 2006, p. 515).

Hierarchical clustering is often displayed graphically using a tree-like diagram called
a dendrogram, which displays both the cluster and sub-cluster relationships and the
order in which the clusters were merged (Tan, et al., 2006, p. 516). An example of a

dendrogram is displayed in Figure 4.

B

pt p2 p3 p4

Figure 4 — Dendrogram (Tan, et al., 2006, p. 516)
In agglomerative hierarchical clustering it is important to compute the proximity
between the two clusters. Many techniques exist to compute the proximity, such as

single linkage, complete linkage, group average and the ward’s method.

Single linkage defines cluster proximity as the proximity between the closest two
points that are in different clusters, which can also be described as the nearest
neighbor. Alternatively, complete linkage takes the proximity between the farthest
two points in the different clusters to be the cluster proximity, in other words the
furthest neighbor. The group average technique defines cluster proximity to be the
average proximities of all pairs of points from different clusters. Each technique is

illustrated in Figure 5 - Figure 7.
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Figure 5 — Single linkage

Figure 7 — Group average
For Ward’s method, the proximity between two clusters is defined as the increase in
the squared error that results when two clusters are merged. It may seem that this
makes Ward’s method distinct from other hierarchical techniques, but it has been
shown mathematically that Ward’s method is very similar to the group average
method (Tan, et al., 2006, p. 523).

Ward’s method is mostly used in this thesis, but other methods will also be computed

if needed.

If meaningful results are achieved by cluster analysis, confirmatory data analysis is
applied to test if the variable cluster membership is associated with the variable

business model. With this approach research question 3 is addressed.

Testing is performed by using the Chi-square test (x2). This is necessary to interpret
the usage of business models in certain clusters. The Chi-square test is most often
used with nominal data, where observations are grouped into several discrete,

mutually exclusive categories, and where the frequency of occurrence in each
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category is counted. The Chi-square test may be used both as a test of goodness of fit

and as a test of independence.

The test of goodness of fit compares the observed frequencies of categories to
frequencies that would be expected if the null hypothesis was true. The Chi-square
statistic is calculated by comparing the observed values o; against the expected
values e; for each of the categories and examining the differences between them
shown in Equation 6 (Ho, 2006, p.358).

k
(0 —¢)?
X2 = Z S (6)
j=1

Finally, to determine the significance level the degrees of freedom are examined. In
the case of the test of goodness of fit, the number of degrees of freedom is equal to
the number of possible outcomes, minus one. Based on this calculation the
probability of obtaining a result (p-value) is calculated by comparing the value of the

statistic to a Chi-square distribution.

The Chi-square test of independence is used to determine whether two categorical
variables are independent or related. The underlying arithmetic of the test is the
same; the only difference is the way the expected values are calculated. For the test

of independence, only the observed frequencies are used to calculate the expected.

In this thesis, the Chi-square test of independence is used to test the association
between two variables cluster membership and usage of a certain business model.
Since clustering assigns each online service to a cluster the cluster membership
variable denotes the membership of each service to a certain cluster. The business
model variable for a certain business model denotes for each service whether it

makes use of a certain business model or not.

The first step of the Chi-square test of independence is to establish hypothesis. The
null hypothesis is that the two variables are independent. In this case that is the
likelihood of observing the same proportion of a certain business model in all
clusters. The alternative hypothesis to be tested is that the likelihood of having the
same proportion of a certain business model in all clusters is not the same; hence the

two variables are associated. However, the Chi-square test for independence only
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tests whether two variable are independent. It cannot address questions of which is

greater or less.

Applying the Chi-square test for independence the observed values are organized in a
contingency table similar to Table 12.

Advertising
business model
Yes No Total

A 7 28 35

Cluster _ 10 5 15
membership
C 25 25 50
Total 42 58 100

Table 12 — Contingency table for confirmatory data analysis
Based on the observed values the expected values if the variables were independent
are calculated. Then the Chi-square statistic is calculated by applying Equation 6.

To assess the significance level the number of degrees of freedom is calculated. This
is equal to the number of columns in the table minus one multiplied by the number of
rows in the table minus one. For Table 12 this would be (2-1) * (3-1) = 2.

The Chi-square value is then compared to a standard set of tables which return the
corresponding probability (p-value) of accepting the null hypothesis. Typically a

probability of less or equal than .05 is used for rejecting the null hypothesis.

The Chi-square test of independence is not suitable when samples are very small. If
any value of the expected frequencies is less than 5 the Chi-square test may be
invalid. If 2 x 2 contingency table is used the Fisher’s exact test can be performed.
The null hypothesis is the same as for Chi-square test of independence, but the test
statistics are calculated differently. In the Fisher’s exact test the probability for
accepting the null hypothesis based on a 2 x 2 contingency table as shown in Table
11 is calculated according to Equation 7 (Rees, 2000, pp. 202-203).

(a+b)!(c+d)!(a+c)!(b+d)!

7
pla!blc!d! "

probability =
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The null hypothesis of independence is rejected if the total probability is less than

.05, assuming a 5% level of significance (Rees, 2000, pp. 202-203).

Depending on the size of the clusters explored, either the Chi-square test or the

Fisher’s exact test is used.
4.2. Summary

In this chapter, the problem description is provided and discussed in more detail. The
research methods used to address the research questions are presented and divided
into two separate parts. First, it is shown how data will be collected, and then how

data is analyzed.

Addressing research questions 1 and 2 the data can be analyzed using cluster
analysis. Therefore, an overview of cluster analysis is presented in this chapter.
Cluster analysis is typically used to derive results for exploratory research questions.
If meaningful results are achieved by cluster analysis, research question 3 can be
specified and confirmatory data analysis methods can be used. For this the results
from the cluster analysis can be tested to explore the association between the cluster
membership and the business models used by the online services. In order to perform
this analysis a Chi-square test is introduced in the chapter. Additionally to the Chi-

square test, the Fisher's exact test is presented for small sample sizes.
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5. DATA ANALYSIS

This chapter is on the one hand focused on describing the data that is gathered in the
research. On the other hand, the main results of the data analysis are described and
discussed.

5.1. Data

As described in Chapter 4, a preliminary feature set is created in the beginning of the
data gathering. The preliminary feature set consists of 165 features. During the
analysis of the first ten online services, the feature set changes many times because
either new features are identified or some existing features are eliminated because
they are not considered to be of any importance. It is important that the first ten
services include all types of services that are analyzed to cover all necessary changes
in features. Therefore two services from each type are analyzed in the beginning.
After the analysis of the first ten online services, a comprehensive feature set is
compiled and does not change after that. It is important to have the final feature set
available early, because each time the feature set changes, former analyzed online

services must be analyzed again based on the new feature set.

The final feature set consists of 190 features, which are grouped into 16 main
categories. Each category includes possible features that can be offered within the
main category. The main categories and examples of features are described in Table
13.

Main categories  Example of sub features

Log-in / Profile Screen name, profile privacy settings.

Account Age limit, multilingual, sub-accounts.

Blog Privacy, archive, remote posting, permalinks.

Friends Invite friends, block friends, private messaging, groups.

Online storage Scheduled backup, file management, version control, shared
folder.

File sharing Privacy, tags/keywords, direct linking.

Photo sharing Privacy, manage albums, thumbnails, photo selling, photo

printing service.
Music sharing Privacy, music streaming, music section.
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Video sharing

Security
Statistics
Access to share
Upload methods

Search
Support
Extra features

Privacy, play videos online, commercial videos, personal
videos.

SSL encryption, safe filter, spam filter.
General, storage space, traffic.
Desktop client, mobile, web, FTP, WEBDAV.

Single file upload, batch file uploading, web upload, desktop
upload.

Member search.
Contact form, FAQ, tutorials, user guide, weblog.

Invite people to the service, personalized URL, RSS, browse
without membership, games, instant messaging, comments.

Table 13 — Final feature set

51 online services in total are analyzed using the final feature set and Rappa’s

business model taxonomy. When choosing online services, the following approach is

applied: First the top ranked service from TopTenREVIEWS in each category is

selected and analyzed, then the second ranked service in each category and so on. In

the end, other known services are added to the data set.

Some online services offer multiple accounts. The accounts distinguish themselves

from each other either by offering different features and/or different business models.

Therefore it is important to analyze each account separately. In all cases, a

registration to the online service is required. Many online services offer free trials of

upgraded accounts. With free trial not available, upgraded accounts are bought in

order to do a full analysis of the online service.

Table 14 describes the number of services that are analyzed.

Category Number of Percentage
services of total

Social networking 12 24%

Photo sharing 18 35%

Video sharing 3 6%

Blog 5 10%

Online storage 13 25%

Total 51 100%

Table 14 — The number of services that were analyzed
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The services (in alphabetical order) are listed in Table 15.

Name

Category

Url

Allmydata (free)
Allmydata (premium)
Bebo

Blogger

Blogr

Box (lite)

Box (individual)
Box (business)
Break

DotPhoto (free)
DotPhoto (premium)
Facebook

Flickr (free)

Flickr (premium)
FlipDrive (basic)
FlipDrive (premium)
Fotki (free)

Fotki (premium)
Friendster

Hi5

IStorage

LinkedIn

Metacafe

Mozy
MyPhotoAlbum (free)
MyPhotoAlbum (club)
MySpace

Orkut

Perfspot

Picasa (free)

Picasa (premium)

Online storage
Online storage
Social networking
Blog

Blog

Online storage
Online storage
Online storage
Video sharing
Photo sharing
Photo sharing
Social networking
Photo sharing
Photo sharing
Online storage
Online storage
Photo sharing
Photo sharing
Social networking
Social networking
Online storage
Social networking
Video sharing
Online storage
Photo sharing
Photo sharing
Social networking
Social networking
Social networking
Photo sharing
Photo sharing
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www.allmydata.com
www.allmydata.com
www.bebo.com
www.blogger.com
www.blogr.com
www.box.net
www.box.net
www.box.net
www.break.com
www.dotphoto.com
www.dotphoto.com
www.facebook.com
www.flickr.com
www.flickr.com
www.flipdrive.com
www.flipdrive.com
www.fotki.com
www.fotki.com
www.friendster.com
www.hi5.com
www.iomega.com/istorage
www.linkedin.com
www.metacafe.com
WWW.MmOozy.com
www.myphotoalbum.com
www.myphotoalbum.com
WWW.myspace.com
www.orkut.com
www.perfspot.com
WWW.picasa.com
WWW.picasa.com


http://www.allmydata.com/
http://www.allmydata.com/
http://www.bebo.com/
http://www.blogger.com/
http://www.blogr.com/
http://www.box.net/
http://www.box.net/
http://www.box.net/
http://www.break.com/
http://www.dotphoto.com/
http://www.dotphoto.com/
http://www.facebook.com/
http://www.flickr.com/
http://www.flickr.com/
http://www.flipdrive.com/
http://www.flipdrive.com/
http://www.fotki.com/
http://www.fotki.com/
http://www.friendster.com/
http://www.hi5.com/
http://www.iomega.com/istorage
http://www.linkedin.com/
http://www.metacafe.com/
http://www.mozy.com/
http://www.myphotoalbum.com/
http://www.myphotoalbum.com/
http://www.myspace.com/
http://www.orkut.com/
http://www.perfspot.com/
http://www.picasa.com/
http://www.picasa.com/

Pixagogo

SmugMug (power)
SmugMug (premium)
SmugMug (standard)
SnapFish (free)
SnapFish (premium)
Storegate (free)
Storegate (paying)
TypePad

Virb

Webshots (free)
Webshots (premium)
Wordpress (free)
Wordpress (premium)
XDrive (free)
XDrive (paying)
Xing (free)

Xing (premium)
Yahoo0360

YouTube

Photo sharing
Photo sharing
Photo sharing
Photo sharing
Photo sharing
Photo sharing
Online storage
Online storage
Blog

Social networking
Photo sharing
Photo sharing
Blog

Blog

Online storage
Online storage
Social networking
Social networking
Social networking
Video sharing

WWW.pixagogo.com
WWW.smugmug.com
WWW.Smugmug.com
WWW.Smugmug.com
www.snapfish.com
www.snapfish.com
www.storegate.com
www.storegate.com
www.typepad.com
www.virb.com
www.webshots.com
www.webshots.com
WWW.wordpress.com
WWW.wordpress.com
www.xdrive.com
www.xdrive.com
WWW.Xing.com
WWW.Xing.com
www.yahoo360.com
www.youtube.com

When a suitable number of online services are analyzed, the data set is revised in

order to perform cluster analysis. All features and business models that have no

Table 15 — List of analyzed services

effect on the cluster analysis are eliminated from the data set.

First, features that are identified within all services are excluded from the data set.
Based on this, the following features were excluded: E-mail address, and
international community. Second, all features not identified within any services are
excluded. These features are: Remote posting from instant messenger, copy files to
share, user submitted file rating, and report inappropriate files. Third, all features that
only one service offers are also deleted. Few features are only identified within one

service: Phone backup, e-mail backup, create video playlist, and increased SSL

encryption.
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http://www.pixagogo.com/
http://www.smugmug.com/
http://www.smugmug.com/
http://www.smugmug.com/
http://www.snapfish.com/
http://www.snapfish.com/
http://www.storegate.com/
http://www.storegate.com/
http://www.typepad.com/
http://www.virb.com/
http://www.webshots.com/
http://www.webshots.com/
http://www.wordpress.com/
http://www.wordpress.com/
http://www.xdrive.com/
http://www.xdrive.com/
http://www.xing.com/
http://www.xing.com/
http://www.yahoo360.com/
http://www.youtube.com/

The same is performed on business models. The following business models are not
identified within any services and are therefore excluded from the dataset:

Infomediary, manufacturer, and community business models.

In total 10 features and 3 business models are excluded from the dataset, which

leaves 180 features and 7 business models in the final dataset.

The data is organized in a 51 x 187 matrix. The values of the matrix are binary
variables that describe whether the features or the business model are in use within
the service. Data is analyzed by using various statistical analyses and is presented in
section 5.3.

5.2. General results

Before the results of the statistical analysis are presented, a few general results are
laid out.

5.2.1. Features

As discussed in Chapter 4, it is assumed that there is a clear overlap in offered
features within multi-media social networking services. The data analysis confirms
this assumption. Table 16 explains how often each category of features was

identified within the online services that were analyzed.

Main type Occurrences Percentage
of services
Log-in / Profile 51 100%
Account 51 100%
Support 51 100%
Extra features 51 100%
Upload methods 48 94%
Photo sharing 45 88%
Statistics 45 88%
Search 43 84%
Video sharing 34 66%
Friends 32 63%
Security 31 61%
Music sharing 18 35%
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Access to share 18 35%

Blog 15 29%
Online storage 14 27%
File sharing 13 25%

Table 16 — Occurrences of features within the main types
What is most interesting about these results is that 88% of the analyzed online
services offer features within the photo-sharing category. As shown in Table 14, only
18 photo sharing services were analyzed, which means that 27 other online services
also offer photo-sharing features. The same can be calculated for the video-sharing
feature. Three video-sharing services were analyzed, but 31 other online services also
offer video-sharing features. 32 services offer friend features, which are typically
offered within social networking services. That means that at least 20 other online
services that are not positioned in the social networking service category offer these

features.

These results support the argument that there is a clear overlap of features within the
multi-media social networking services. This especially applies to certain features

such as photo-sharing, video-sharing and friends.

5.2.2. Business models

In total, six different business models are identified within the analyzed services.
Within four online services no business model was identified. The most popular
business models are advertising, subscription, utility and affiliate model. Other
business models such as merchant and brokerage model are only used by a few

services.

The online services that use the advertising model display several advertising
messages, mainly in the form of banner ads, on premium areas of the site in order to
get users attention. Most of the advertisements are content-targeted, meaning they are
relevant for the user itself based on information that either he/she provided when
he/she registered to the service and/or based on the general page context the user is
currently viewing. This model is often used within services that do not charge the

user directly for access.
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The utility model is identified in the form of subscription. The model is based on
charging the user a periodic fee to subscribe to the service. The user has limits on
how much storage space can be consumed. The more that the user consumes, the

more he has to pay.

Similar to the utility model is the subscription model because it charges the user a
periodic fee for using the service. The main difference is that the user gets unlimited
access to the service and has no limitations. A limitation, for example, can be how

much storage space can be consumed.

The affiliate model was recognized within services that provide some type of photo
printing. Services that provide this feature use an affiliate partner that takes care of
the printing itself, while the services direct user traffic to the partner. In this way, the
affiliate partner offers a revenue share of each purchased print. This model is often

used in combination with other models such as advertising, utility and subscription.

Table 17 shows the occurrences of each business model and percentage of the

services that use the model in any form.

Business model Occurrences  Percentage of services
Advertising 26 51%

Affiliate 22 43%
Subscription 13 25%

Utility 12 24%
Brokerage 4 8%
Merchant 1 2%

No business model 4 8%

Total 82 100%

Table 17 — Occurrences of business models
The first important result about the business models is that six different models are in

use within the services. This supports the argument that many different business
models are in use within these services discussed in earlier chapters. The most

popular business models are advertising and the affiliate model.

Some of the online services analyzed offer their users different accounts, depending

on how much the user wants to use the services. It is common to offer a free account
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and another account type, which requires a payment from the user. The latter is often
referred to as a premium account. In most cases the free account is using the
advertising model, while the premium account is using either the subscription or the
utility model. This is verified in Table 16, which shows that half of the services use
the advertising model while the other half uses either subscription or utility.

As shown in Table 17, the occurrences of business models are much higher than the
number of services that were analyzed, which means that several services are using
more than one business model. Therefore it is interesting to look first at services that
only have one business model and compare these to the ones that use combinations.

Table 18 illustrates the number of services that only use one business model.

Business model Online Percentage of total
services number of services

Advertising 15 29.4%

Utility 5 9.8%

Subscription 2 3.9%

Affiliate 1 2.0%

Total 23 45.1%

Table 18 — One business model
45.1% of the analyzed online services only use one business model. The advertising

model alone is most the dominant business model when only one business model is

in use.

47.2% of the services use a combination of the business models and 11 different
combinations are identified. Some combinations are more frequent than others and
Table 19 lists all possible combinations and displays how often each combination

occurred within the services.
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Online Percentage of total

Combination services number of services
Advertising and affiliate 7 13.7%
Subscription and affiliate 5 9.8%
Utility and affiliate 2 3.9%
Subscription, affiliate and brokerage 2 3.9%
Utility and subscription 2 3.9%
Advertising and merchant 1 2.0%
Advertising, affiliate and brokerage 1 2.0%
Advertising, affiliate and subscription 1 2.0%
Utility, affiliate and subscription 1 2.0%
Utility, affiliate and brokerage 1 2.0%
Utility, affiliate and advertising 1 2.0%
Total 24 47.2%

Table 19 — Business model combinations
The affiliate business model is seldom used alone. Most of the combinations include
the affiliate model along with other models. The most popular combination is the
advertising and the affiliate model. This combination occurs seven times, which
means that 13.7% of the services are using it. Another popular combination is

subscription and affiliate, used by 9.8% of the services.

In four services, that are 7.8% of all analyzed services, no business model is
identified. After studying the services, two possible conclusions can be derived. First,
the online service is owned by a large company that has no need to generate revenue
from that particular online service and rather focuses on acquiring traffic. The social
networking service Orkut is one of the services that have no visible business model.
It is owned by Google and it seems likely that Google is more interested in the traffic

that in revenue from that service.

Other services in the dataset that also have no visible business model seem to offer
free accounts to let users try the service and then upgrade to premium accounts. The
premium accounts then have a business model that is either subscription or utility. As
described in Chapter 4, different account types are treated as different services.

Storegate (2008) is an example of an online service that has no visible revenues from
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its free account, but offers premium account where it charges its user for monthly

subscription based on consumed storage space.

5.2.3. Relationship between certain features and business models

It is observed that some business models have direct relationships with certain
features.

All online services that offer photo printing use the affiliate business model. The
services do not provide this printing on their own, but instead they have a partnership
with another service that offers photo printing and share the resulting revenues.

Another direct relationship is between photo selling and the brokerage model. Some
services offer their users to sell their own photos on the website. In some cases, the
user can even assign own prices to the photos. By doing this, the service acts like a
broker between the user and potential buyers. Each time a photo is purchased; the
service takes care of the transfer and delivers the photo to the buyer. In this business
model, the revenues come in the form of small commission fees that the services take

for each transaction.

The same applies to the merchant business model. Only one of the services analyzed
is using the merchant model by selling digital products online. The products are

digital gifts that users can buy for their friends for very small amounts.
5.3. Statistical analysis and results

As described in the research method, two statistical methods are used in this thesis.
These are similarities and cluster analysis. First the results from computing the
dissimilarity matrix are presented. Then various clustering methods are used to

analyze the dissimilarity matrix.
5.3.1. Similarities

A dissimilarity method is used in order to find the similarities of the online services
based on the features they offer. The results are illustrated in the graphical

representation of the similarities in Figure 8.
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Figure 8 — Similarities
Each service is described with a circle and the distances between the circles describe
the similarities of the services. The closer the circles are to each other, the more

similar the services are.

As can be seen from Figure 8 many of the analyzed online services offer similar
features. Still there is a great distance between some of the circles. Many services are
located on the right side of the graph. This area of the graph is rather crowded
meaning that many services are very similar. Similar observations can be found on
the left side of the graph, where another group of services is located. Then there are a
couple of services, like the ones in the upper part of the graph, which distinguish

themselves from the others.

This is consistent to the discussions in Chapter 4 where it is argued that many

services are offering similar features. In the next figure some of the circles are
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revealed in order to see from which categories the displayed services are. Figure 9
displays the name of ten online services.

Similarities
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Figure 9 — Similarities with examples
Like discussed earlier certain services are more similar than others. With the names
revealed it shows clearly that the on the left side of the graph services from the
online storage category are located. On the right side social networking, blogs, photo
sharing and video sharing services are located. The social networking services with a
business focus, here Xing is revealed as an example, seem to be a little bit further
away and are located all the way on the top of the graph. When looking closer at the
right part of the graph, the social networking services as MySpace and Facebook are
very similar to the video sharing service YouTube. The blog WordPress is also not

far away and only a little bit more distant the photo sharing services Fotki and
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SmugMug (2008) are located. Revealing more names does not change the
observations but makes a graphical presentation too difficult.

In order to describe Figure 9 in more details it is feasible to take an example of one
of the online services on the graph and compare it to the others. MySpace is used as
an example. First it is counted how many features the services have in common.
Then, it is counted how many features the services do not have in common. The
results are displayed in Table 20.

Comparison Same Different features
features (1-1) (0-1/1-0)
MySpace — YouTube 133 57
MySpace — WordPress 116 74
MySpace — Xing 123 67
MySpace — Boxnet 112 78
MySpace — SmugMug 111 79
MySpace — Allmydata 98 92

Table 20 — Few examples of similarities with MySpace
Table 20 shows clearly that MySpace and YouTube are very similar. Both have the
most common features and only few features that are different. On the opposite,
MySpace and Allmydata (2008) are far from each other and only have few features

in common and many different features.

It can easily be seen in Figure 9 that based on the similarities the online services can
be grouped into two or more clusters. Therefore it makes sense to apply cluster

analysis to see whether this can be done or not.

5.3.2. Cluster analysis

Two clustering algorithms are used to identify clusters within the data, namely
partitioning and hierarchical methods. This is done to carefully analyze the data and

to compare the resulting classifications.

As can been seen in Figure 9 it is obvious that the online services can be divided into
two groups. Therefore choosing two clusters is logical to start with. Both clustering

methods are applied with two cluster and the results are displayed in Figure 10.
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Figure 10 — Partitioning and hierarchical clustering into two clusters
The methods both divide the data into the same two clusters. In both methods, the
cluster to the left includes the online storage services. This cluster is referred to as
Cluster 1. All other services are included in the second cluster referred to as Cluster
2. This clustering is very meaningful and it shows clearly that it is logical to

distinguish between the services in two different groups.

Next the data is clustered into three different groups. The graphs are displayed in

Figure 11.
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Figure 11 - Partitioning and hierarchical clustering into three clusters
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Because of the great similarity of the services, the clustering starts to get unclear
when more than two clusters are chosen. This is shown in the partitioning clustering
in Figure 11. Services that are very similar are suddenly in different clusters. In order
to describe this in more detail, the two clusters on right side of the partitioning
clustering are displayed in Figure 12 with examples of online services that include
each cluster.
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Figure 12 — Partitioning clustering into three clusters, zooming in on two clusters
and some services displayed.

Online services in the lower cluster are described with the plus sign, while the online
services in the upper cluster are described with a triangle. The lower cluster includes
photo sharing services, as well as blogs like WordPress premium and Blogr (2008).

The lower cluster also includes video sharing services like YouTube, Break (2008)
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and Metacafe (2008). The upper cluster includes the social networking services, as
well as the free blog services WordPress and Typepad (2008). The photo sharing
service Flickr free is also included in this cluster.

The graphical representation in Figure 12 shows that grouping the services into more
than two clusters is at the expense of clarity of the cluster membership. The
similarity of the services in Figure 12 is too high to be clustered any further.
Therefore the clearest grouping is illustrated in Figure 10, in which only two clusters
are created.

In both clustering methods the algorithms show the same results, which indicates that
the methods are useful. However, the partitioning clustering provides more intuitive
because the graphical representation shows that even though some services are put
into different clusters they can still be very similar. This is not so obvious from the

dendrogram of the hierarchical clustering.

5.3.3. Business models

It has been shown that the data can be grouped into two clusters: Cluster 1 (Online
storage services) and Cluster 2 (multi-media networking services). Both clusters are
analyzed in order to identify which business models are being used within each

cluster.
Cluster 1

The first cluster includes 13 online services. The business models that are identified

within these services are described in Table 21.

Business model Occurrences  Percentage

of services
Utility 7 54%
Advertising 4 31%
Subscription 4 31%
Affiliate 4 31%
No business model 2 15%
Total 21

Table 21 — Business models in Cluster 1
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Like seen in Table 21, four different business models are being used within Cluster
1. The utility business model is the most dominant business model and 54% of the
services are using it. Other business models are less popular. Table 21 also shows
that the business models occur 21 times which means that some services are using

more than one business model.

The number of services that are only using one business model is displayed in Table
22.

Business model Online Percentage
services of services
Utility 3 23%
Advertising 1 8%
Subscription 1 8%
Total 5 39%

Table 22 — Business models that are used alone in Cluster 1
Almost 40% of the services in Cluster 1 are only using one business model. Three

services are using the utility business model, while the other two either use

advertising or subscription business model.

Two of the online storage services do not use any business model and 46% of the
services are using a combination of business models. Four combinations were

identified within Cluster 1 and are shown in Table 23.

Business model Online Percentage
services of services
Advertising and affiliate 2 15%
Utility and subscription 2 15%
Utility, subscription and affiliate 1 8%
Utility, advertising, and affiliate 1 8%
Total 6 46%

Table 23 — Business model combinations in Cluster 1
An interesting observation of Table 23 is that two services are using both the utility
and the subscription model. Usually these business models are used separately
because by using the subscription business model a service charges the user a fee for

unlimited storage space while in the utility business model there is a limitation on the
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storage space. This occurs when online services charge the user differently whether
the user is storing photos or other files. When the user stores files that are not photos,
the utility model is applied and the user is charged for the storage space. For storing
photos, the photo storage space is unlimited and the user is charged with a

subscription.

Another interesting result is that seven online services offer free accounts and eight
services charge the user for using the service. Table 24 shows how business models

are used within free services and not free services.

Business model Free  Percentage Notfree Percentage

of services of services
Advertising 5 71% 0 0%
Utility 0 0% 7 87.5%
Subscription 0 0% 4 50%
Affiliate 1 14% 2 25%
No business model 2 29% 0 0%
Total 8 13

Table 24 — Business models that are used within free and not free services in
Cluster 1

In Cluster 1, only free services use the advertising model. All other services do not

display any advertisements and therefore use other business models.
Cluster 2

The second cluster includes 38 online services. The business models that are

identified within these services are described in Table 25.
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Business model Occurrences  Percentage

of services

Advertising 22 58%
Affiliate 18 47%
Subscription 9 24%
Utility 5 13%
Brokerage 4 11%
Merchant 1 3%

No business model 2 5%

Total 61

Table 25 - Business models in Cluster 2
As shown in Table 25, six different business models are being used within these
services. The advertising business model is the most dominant business model and
used by 58% of the services. Another popular business model is the affiliate model,
which 47% of the services are using. The subscription model is used by 24% of the
services. Other business models are used less. Table 25 also shows that some of the
services are using more than one business model. The results of analyzing how many

of the services in Cluster 2 are using one business model are displayed in Table 26.

Business model Online Percentage
services of services
Advertising 14 37%
Utility 2 5%
Subscription 1 3%
Affiliate 1 3%
Total 18 48%

Table 26 - Business models that are used alone in Cluster 2
Like seen in Table 26, the advertising model is very dominant and 37% of the

services are only using this business model.

Just as many services that are using only one business model are using a combination

of business models. Eight combinations were identified and are shown in Table 27.
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Business model Online Percentage

services of services
Affiliate and advertising 5 13%
Affiliate and subscription 5 13%
Affiliate, subscription and brokerage 2 5%
Affiliate and utility 2 5%
Advertising and merchant 1 3%
Affiliate, advertising and brokerage 1 3%
Affiliate, utility and brokerage 1 3%
Affiliate, advertising and subscription 1 3%
Total 18 48%

Table 27 - Business model combinations in Cluster 2
It is difficult to make conclusions from Table 27 because of the high amount of
combinations within these services. Still, there are two combinations that are more
frequent than others. The affiliate model is almost never used alone and in most cases

it is combined with another business models.

Another interesting observation is that 24 services offer free accounts and 14 services
charge the user for using the service. Table 28 shows which business models are

being used within free services and not free services.

Business model Free Percentage Not free Percentage
of services of services
Advertising 21 88% 1 7%
Utility 0 0% 5 36%
Subscription 0 0% 9 64%
Affiliate 7 29% 11 79%
Brokerage 1 4% 3 21%
Merchant 1 4% 0 0%
No business model 2 8% 0 0%
Total 32 29

Table 28 - Business models that are used within free and not free services in
Cluster 2

Table 28 shows similar results as Table 24, in which the free and not free services

from Cluster 1 were compared. Almost all free services use the advertising model,
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while the others use either subscription or utility business model. An interesting
observation is that the affiliate model is more often used by services that are not free.
One reason can be that only services that offer photo printing use the affiliate model
and most of these services charge the user for access.

5.3.4. Association between certain business models and cluster membership

As explained in Chapter 4, a confirmatory data analysis is applied if the result of the
cluster analysis is meaningful. It has been shown that the services can be grouped
into two meaningful clusters. Therefore the Chi-square test of independence is used
to test if the variable cluster membership is associated with the variable business
model. If any value of the expected frequencies is less than 5, the Fisher’s exact test
is used instead of the Chi-square test.

Each business model and business model combination identified in the cluster
analysis is tested. The null hypothesis is that the two variables cluster membership
(C) and business model (B) are independent. In this case that is the likelihood of
observing the same proportion of a certain business model in all clusters. The
alternative hypothesis is that the likelihood of having the same proportion of a certain

business model in all clusters is not the same; hence the two variables are associated.
Ho = the variables C and B are independent
H. = the variables C and B are not independent

The observed values for each business model from Table 21 and Table 25 are
organized in a 2 x 2 contingency table and the Chi-square statistic or the Fisher’s
exact test is calculated. To illustrate how this is performed, the advertising and utility

business models are tested.

Starting with the advertising model, the null hypothesis is that the advertising
business model (B) is independent of the cluster membership (C). The alternative
hypothesis is that the advertising business model (B) is dependent on the cluster
membership (C). A 2 x 2 contingency table is created with the observed data and

shown in Table 29.
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Advertising
business model

Yes No Total
Cluster 1 4 9 13
membership 2 22 16 38
Total 26 25 51

Table 29 — A 2 x 2 contingency table with observed values of the variables
advertising business model (B) and the cluster membership (C)

The Chi-square test of independence cannot be performed because some of the

expected values are less than 5. Therefore the Fisher’s exact test is used.

At a significance level of .95 the null hypothesis cannot be rejected because the p-
value of the Fisher's exact test is .12. Therefore, the association between the cluster
membership and the advertising business model is not considered to be statistically

significant in this master thesis.

The same is performed with the utility business model. The null hypothesis is that the
utility business model (B) is independent of the cluster membership (C). The
alternative hypothesis is that the utility business model (B) is dependent on the
cluster membership (C). The observed data for the utility business model is shown in
Table 30.

Utility business

model
Yes No Total
Cluster 1 7 6 13
membership 2 5 33 38
Total 12 39 51

Table 30 — A 2 x 2 contingency table with observed values of the variables utility
business model (B) and the cluster membership (C)

Again the Fisher’s exact test is performed and at a significant level of .95 the null
hypothesis can be rejected because the p-value is .006. Therefore the association
between the cluster membership and the utility business model is considered to be

statistically significant.

Looking at the contingency table the significance stems from the fact that hardly any

services in Cluster 2 use the utility business model.
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The results of all business models are shown in Table 31.

Business model P-value Reject null hypothesis

Advertising A2 No
Utility .006 Yes
Affiliate .35 No
Subscription 12 No
Brokerage .56 No
No model 27 No

Table 31 — Results of the Fisher’s exact test for all business models and
combinations that were identified in both clusters

Only the utility model has a statistically significant association with the cluster

membership using a significance level of 95%.
5.4. Empirical investigation: Remotealbum

Now it is illustrated how new online service can use this method in order to identify
competitors based on similarity. It is also shown to which cluster the online service
belongs. Based on this information the new online service should get a better idea of

the market, competitors and which business model it can select.

Remotealbum is used as an example. This new service is facing the problem of how
to position the brand clearly and how to complete its offering to its users.
Furthermore, it needs to select a suitable business model to build a profitable online
service. Therefore, it serves as a proper example for validating the results of this

thesis.

Just like the other services in the data set, Remotealbum is analyzed based on its
feature set. When all features are analyzed, the same statistical analysis is applied to
the data set.

First the similarities between Remotealbum and the other services are computed. A

graphical representation of the similarities is displayed in Figure 13.
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Figure 13 — Similarity graph with Remotealbum
As shown in Figure 13, Remotealbum is positioned almost in the middle of the
graph. This means that it is somewhere in the middle between Cluster 1 and Cluster
2. By using this method, Remotealbum is provided with exact information of the
competitors. From the graphic representation it can be analyzed how similar it is to

other online services on the market.

Next, the data is clustered in order to see in which cluster Remotealbum falls into.
Based on former analysis, both partitioning and hierarchical analysis gives the same
results and therefore only partitioning clustering is used to analyze in which cluster

Remotealbum belongs into. The clustering is described in Figure 14.
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Figure 14 — Partitioning clustering into two clusters
Remotealbum falls into Cluster 1, the cluster with the online storage services. Still,
Remotealbum is completely on the edge of Cluster 1 and very close to the borders of
Cluster 2. This illustrates that Remotealbum is very similar to the services in Cluster
2. It is also interesting that Remotealbum is closer to some services in Cluster 2 than

it is to services in its own cluster.

As shown above the statistically significant finding for the utility business model
only bears information for services in Cluster 2. For these services it seems not to be
advisable to use it. Since Remotealbum falls into Cluster 1 this does not help to
select a business model. However, the utility model can also not be disadvised,
because more than half the services in Cluster 1 use it. Therefore, Remotealbum

should evaluate using it. For the other business models no statistically significant
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associations could be found. Therefore, Remotealbum should also investigate using

any of the other business models.
5.5. Summary

In this chapter it is described how the data set for the research is gathered. Then
general results from the data gathering are discussed before statistical methods are

applied on the data.

Two exploratory statistical methods are used: similarities data analysis and cluster
analysis. The results of both methods are presented and discussed.

A meaningful clustering is derived from the cluster analysis and therefore a
confirmatory data analysis method is used to test whether there is an association
between business models and cluster membership. The Chi-square and Fisher’s exact

tests are applied.

Lastly, an example is given of how this information can be used by a new entrant in
the market of multi-media social networking services. The new service Remotealbum
is analyzed and it can be validated that meaningful information can be extracted from

the analysis.
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6. MAIN FINDINGS AND CONCLUSION

This thesis provides and evaluates a set of methods to systematically study multi-

media social networking services.

The results of this master thesis show how the competitive environment of multi-
media social networking services can be described based on features. 51 online
services are analyzed based on their features and business models and various
statistical methods are used to describe the data. Based on this analysis, a clear
picture of the market is drawn where all analyzed services are described based on

their similarities.

Additionally, it is presented how the market can be divided into two clusters based
on the similarities. Cluster 1 includes online storage services and Cluster 2 social

networking, blogs, photo-sharing and video-sharing services.

The online storage services distinguish themselves by offering a comprehensive
feature-set related to storage. These features are for example backup, shared folders,
accepting all formats, and desktop access to the share. Additionally, the online
storage services also offer popular sharing features like public and private photo
sharing which supports their existence within multi-media social networking services

market.

On the contrary, the other online services of Cluster 2 have a very strong offering of
features related to sharing and networking. This cluster is much more crowded and
there is a clear overlap of features between the different service categories, especially
between social networking, blogs and video sharing services. Most of the social
networking services offer a great variety of sharing features while the photo- and
video-sharing services offer popular social networking features. Similarly, many
blogs offer both typical sharing and social networking features. The only exception is
business social networking services, which are rather different from the other
services in this cluster. Business social networking services are pure social

networking services and do not provide any multi-media or sharing functionalities.

The main research question that was raised in this thesis is whether the competitive

environment of multi-media social networking services can be described based on
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features. The presented method shows clearly how this can be done and the
application of the method is further illustrated for the new online service

Remotealbum.

The similarity graph shows that Remotealbum is positioned in the middle between
online storage services and the others. This is explained by looking at the features
Remotealbum offers. It offers a cross-over of functionalities of existing services with
a focus on privacy, sharing and storage. Therefore it seems obvious that the service
appears with equal distance to the center of the two main clusters.

From the perspective of Remotealbum, it is interesting to identify and analyze main
competitors. The main competitors Remotealbum are Box, FlipDrive (2008), and
Mozy (2008), which are online storage services. More competitors with similar
offerings are SnapFish (2008) and Pixagogo (2008), which are photo-sharing

services.

As explained, Remotealbum is in the center of the market and therefore it is even
more interesting to investigate to which cluster it belongs. The cluster analysis shows
that Remotealbum belongs to Cluster 1. This means that Remotealbum is more

similar to online storage service than to the services of Cluster 2.

Based on the analysis of the market, Remotealbum has at least two strategic options
to develop and strengthen its offering to the market. It can create a strategic
positioning and offering to compete with the services in Cluster 1 or it can develop

towards Cluster 2.

To evaluate pursuing the first strategic option, Remotealbum needs to look closer at
the other online storage services from Cluster 1 in order to compete against these
services. Remotealbum can analyze any of the online services in the cluster and

evaluate its offering against the competitor.

On the other hand, if Remotealbum decides to move towards Cluster 2, it would start
competing with photo-sharing services that are located on the edge of the cluster
closest to Remotealbum’s current positioning. Again, based on the features,
Remotealbum can analyze these competitors to sharpen the strategic positioning in

the market and the competitive offering to the customers.
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Of course an alternative option for Remotealbum is to stay with current offering and

try to increase the uniqueness in order to be positioned without much competition.

The analysis shows that a new service like Remotealoum can use the approach
presented in this thesis to discover its position within the market and identify similar
competitors. As a new company it must still make decisions on how to develop and

adapt the current offering to the customers in view of the competition.

Therefore, the second research question can also be validated. It was shown
generally and by example of a new service, that the methods applied in this thesis
can be used to positioning an online service and to develop and adapt the service

offering.

The same is true for any other existing service in the market. With the same
approach, these services can evaluate their positioning and their competition. Using
another example, the photo-sharing service SnapFish is similar to Remotealbum and
located in the center of the graph. However, it is still closer to other photo-sharing
services and to blogs like WordPress and Typepad. By applying this method,
SnapFish can discover new competitors such as the blog services and the online
storage services. With this information SnapFish can identify new ways of enhancing
its offering with the aim of entering new markets or decide to grow more within

current offerings an become a stronger participant.

Not only features and with this the similarities of the offerings to the customers were
analyzed in this thesis. All online services were also analyzed based on a business
model taxonomy that classifies business models with a focus on the revenue aspect.
The taxonomy provides nine different categories of business models. Of these nine
categories, six different business models are in use within the online services
analyzed. The three business models that are not used are community, manufacturer,
and infomediary business models. This could be due to the characteristic of the
particular data set used in this thesis or because they are generally not used often by
multi-media social networking services. Out of the six remaining there was no
dominant business model identified. On the contrary the business models are used in
many different variations. These observations are relevant to researchers in the field

of online services and business models on the Internet.
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The most applied business models are advertising, affiliate, utility, and subscription.
The advertising model is leading within online services that do not charge its user for
access. The utility and the subscription model are both frequently used within online
services that charge the user for using the service. The affiliate model is often used in

combination with other business models.

The least applied business models are brokerage and merchant. These business
models are used within very few services and only related to certain features that the
services offer. The brokerage model is used when a service offers photo selling and
the merchant model is used when the service offers digital products for sale.

More conclusions can be made from these results. One is that in almost all cases the
premium services do not use the advertising model while almost all free services
offer the model. It seems to be a practicable approach when offering a premium

services not to display advertisements.

Other interesting findings are that many of the online services are using a
combination of two or more business models. Some business models are almost
always combined with another business model. This is true for the affiliate model,
which is often used in combination with other business models. Almost all online
services that offer photo-sharing allow the users to buy prints of their own or other
photos. This is done via revenue sharing partnerships with other services that offer
photo-printing. This combination is a simple way to increase the revenues. If an
online service offers photo-sharing functionalities, it should consider adding photo-

printing to its offer and enter in a partnership with a printing service.

Applying the findings to the start-up Remotealbum, which is currently evaluating
different business models; it should consider using the advertising, utility or
subscription model. Since Remotealbum also offers photo-sharing, additionally
offering photo-printing and by that combine the affiliate model with one of the other

models seems to make sense.

If Remotealbum'’s offering is strengthened toward Cluster 1, it should consider using
the utility model. If Remotealbum decides to move towards Cluster 2, it seems a
sensible approach to use the advertising model or a combination of the affiliate

model with either the subscription or the utility model.
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With respect to the third research question, it cannot be fully validated. The
similarities of all companies provide information as well as the services from the two
clusters. However, the indications about sensible business models are not so clear.
Only for the utility business model a significant association with the cluster
membership was found. Additionally, this association solely stems from the fact, that
services in Cluster 2, the cluster with the multi-media networking services, do not
use this model. Since Remotealbum is in Cluster 1, the cluster with the online
storage, this bears no additional information.

This does not mean that the method must be falsified regarding business models; it is
also possible that the particular market segment of multi-media social networking
services makes use of so many different models that no trends can be derived.

6.1. Outlook and further work
The methods provided in this thesis can be enhanced in several ways.

The first suggestion for further research is to increase the number of analyzed
services. With more data there are more opportunities in the cluster analysis, such as
increasing the number of clusters and with this being able to identify new clusters.

This would also increase the accuracy of the data to further validate current findings.

By having more data available more testing for dependence between cluster

membership and usage of certain business models can be applied.

It is also important to analyze more services within each market category. For
example, only three social networking services for business networks were analyzed
in this thesis. These services offer different features from other social networking
services and therefore distinguish themselves from the other services. If more
business networking services are analyzed, this could increase the chances of
identifying a new cluster that includes these services. With the increased data set and
increased number of clusters, it is more likely that some trends of business models

can be found within each cluster.

Another suggestion for improvements is to weight the features that are used to

analyze the online services. Not all features are equally important. It can be expected
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that e.g. privacy settings have more importance than less popular features such as

sub-accounts

The same applies to business models. Some models are very dominant and visible
within the services while others are only used in certain cases. A standard approach
must be developed in order to weight the features and the business models in a
meaningful way, which could result in very valuable information for the online

services.

Looking at the cluster analysis, other methods such as fuzzy clustering could be
interesting for this type of data. Fuzzy clustering does not put services into one
cluster; it calculates the percentage of how much each service belongs to each cluster
instead. Running a standard fuzzy clustering leads to same clusters that are derived
from partitioning clustering and hierarchical methods. To show an example, fuzzy
clustering is run for Remotealbum, iStorage (2008) and SnapFish with standard

settings. The results are shown in Table 32.

Partitioning

Fussy clustering clustering

Cluster1  Cluster2  Belongs to cluster

Remotealbum 75% 25% 1
iStorage 94% 6% 1
SnapFish 45% 55% 2

Table 32 — Examples of percentage of cluster membership with fuzzy clustering
Online service like iStorage can be classified with a strong degree of certainty in
Cluster 1 while with services like SnapFish clearly fall into both clusters. The ability
of describing such situations is an important advantage of the fuzzy approach. The
clustering methods used in this thesis must assign services like SnapFish to one of

the clusters, leading to a distorted result.

By using fuzzy clustering, more detailed information can be derived about the online
services. Services can be broken down even further based on their membership in
each cluster and analyzed, which could lead to findings such as that services with
90% membership in Cluster One have certain business models. However, running
more cluster analyses is beyond the scope of this thesis and can be taken up in future
research.
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APPENDIX

## Bjarney Sonja Olafsdottir
## Master thesis
## R code

rm(list=1s())
library(cluster)
library(stats)

# read the data
# without Remotealbum #

file.name <- "C:/Documents and Settings/IBM/My Documents/Remotealbum/Baddy
Master Thesis/Final_Featureset v7_withoutRemotealbum.csv"

#Remotealbum included #

file.name <- "C:/Documents and Settings/IBM/My Documents/Remotealbum/Baddy
Master Thesis/Final_Featureset v7_all.csv"

frame <- read.table(file.name, header=TRUE, sep=";", row.names=1)

# group the data
features.groups <- ¢(1,7,13,33,43,50,61,86,95,113,119,124,130,139,142,155)

features.detail <-
c(2:6,8:12,14:32,34:42,44:49,51:60,62:85,87:94,96:112,114:118,120:123,125:129,13
1:138,140:141,143:154,156:180)

business.models <- ¢(181:187)
groups.frame <- frame[,features.groups]
detail.frame <- frame[,features.detail]
bm.frame <- frame[, business.models]

## Dissimilarity calculation

# Exclude the groups with all equal values

groups.frame <- groups.frame[3:14]

groups.dist <- daisy(groups.frame, metric = c("gower"), type=list(asymm=c(1:12)))
detail.dist <- daisy(detail.frame, metric = c("gower"), type=list(asymm=c(1:164)))
bm.dist <- daisy(bm.frame, metric = c("gower"), type=list(asymm=c(1:7)))
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## Partitioning clustering

# one cluster

detail.pam <- pam(detail.dist, k=1)
# two clusters

detail.pam2 <- pam(detail.dist, k=2)
# three clusters

detail.pam3 <- pam(detail.dist, k=3)
# four clusters

detail.pam4 <- pam(detail.dist, k=4)

## Hierarchial clustering

# identify outliners

# single linkage clustering

groups.hc.single <- hclust(groups.dist, "single™)
detail.hc.single <- hclust(detail.dist, "single™)
bm.hc.single <- hclust(bm.dist, "single™)

# Ward's clustering
groups.hc.ward <- hclust(groups.dist, "ward")
detail.hc.ward <- hclust(detail.dist, "ward")

bm.hc.ward <- hclust(bm.dist, "ward™)

## General calculation

# See how often each feature occurs
apply(detail.frame, 2, table)

# See how often each business models occurs
apply(bm.frame, 2, table)

# See how often each business model is in each feature cluster
detail.hc.ward.idx <- cutree(detail.hc.ward, 5)
bm.frame[detail.hc.ward.idx == 1,]
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apply(bm.frame[detail.hc.ward.idx == 1,], 2, table)

# See which business models are in each business model cluster
bm.hc.ward.idx <- cutree(bm.hc.ward, 6)
bm.frame[bm.hc.ward.idx == 1,]
apply(bm.frame[bm.hc.ward.idx == 1,], 2, table)

##Graphics

## divide the graphic into tables
op <- par(mfrow=2,1)

##Partititonal clustering

# plot pam (one cluster)

clusplot(detail.pam, cex=1.2)

# plot pam ( two clusters)

clusplot(detail.pam2, cex=1.2, main="Partitioning clustering", sub="")
# Zoom in the new clusters

rect(-0.12,-0.38, 0.32, 0.6, border = "orange", lwd=2)

#cluster 2 zoom

clusplot(detail.pam3, label=2, xlim = ¢(-0.12,0.32), ylim=c(-0.38, 0.6))
# plot pam ( three clusters)

clusplot(detail.pam3, cex=1.2, main="Partitioning clustering", sub="")
# Zoomin

rect(-0.57,-0.2, -0.2, 0.3, border = "orange", lwd=2)

rect(-0.12,-0.46, 0.31, 0.55, border = "orange", lwd=2)

#cluster 1 zoom

clusplot(detail.pam2, label=2, xlim = ¢(-0.57,-0.2), ylim=c(-0.2, 0.3))
#cluster 2 zoom

clusplot(detail.pam3, label=2, xlim = ¢(-0.12,0.31), ylim=c(-0.46, 0.55))

##Hierarchial clustering
# plot single linkage clustering and identify 5 clusters
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plot(groups.hc.single, hang=-1, cex=.8, labels=FALSE, main="Main Features",
xlab="Service", sub="")

rect.hclust(groups.hc.single,5)

plot(detail.hc.single, hang=-1, cex=.8, labels=FALSE, main="Features",
xlab="Service", sub="")

rect.hclust(detail.hc.single,5)

plot(bm.hc.single, hang=-1, cex=.8, labels=FALSE, main="Business Models",
xlab="Service", sub="")

rect.hclust(bm.hc.single,5)
# plot ward's clustering and identify 5 clusters

plot(groups.hc.ward, hang=-1, cex=.8, labels=FALSE, main="Main Features",
xlab="Services", sub="")

rect.hclust(groups.hc.ward,5)

plot(detail.hc.ward, hang=-1, cex=.8, labels=FALSE, main="Features",
xlab="Services", sub="")

rect.hclust(detail.hc.ward,2)

plot(bm.hc.ward, hang=-1, cex=.8, labels=FALSE, main="Business Models",
xlab="Services", sub="")

rect.hclust(bm.hc.ward,5)

##First graph

# plot pam (one cluster)

clusplot(detail.pam, cex=1.2, main="Similarities", sub="")
clusplot(detail.pam, cex=1.2, label=1, main="Similarities", sub="")

##Second graph
op <- par(mfrow=c(1,2))
clusplot(detail.pam2, cex=1.2, main="Partitioning clustering", sub="")

plot(detail.nc.ward, hang=-1, cex=1.2, labels=FALSE, main="Hierarchical
clustering”, xlab="Services", sub="")

rect.hclust(detail.hc.ward,2)
##Third graph

op <- par(mfrow=c(1,2))
clusplot(detail.pam3, cex=1.2, main="Partitioning clustering", sub="")
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plot(detail.hc.ward, hang=-1, cex=1.2, labels=FALSE, main="Hierarchical
clustering”, xlab="Services", sub="")

rect.hclust(detail.hc.ward,3)
# more details about the cluster 2 and 3

clusplot(detail.pam3, label=1, xlim = ¢(-0.12,0.31), ylim=c(-0.46, 0.65),
main="Partitioning clustering", sub="")

##Fourth graph
op <- par(mfrow=c(1,2))
clusplot(detail.pam4, cex=1.2, main="Partitioning clustering", sub="")

plot(detail.hC.Ward, hang:-l, cex=1.2, labels=FALSE, main="Hierarchical
clustering”, xlab="Services", sub="")

rect.hclust(detail.hc.ward,4)

#reset graphics
par(op)

## with Remotealbum
clusplot(detail.pam, cex=1.2, label=1, main="Similarities", sub="")
clusplot(detail.pam2, cex=1.2, label=1, main="Partitioning clustering”, sub="")

## Continengy table for confirmatory data analysis

advertising <- matrix(c(4,22,9,16), nrow=2, dimnames = list(Cluster = c¢("1", "2"),
Advertising = c("yes", "no")))

affiliate<- matrix(c(4,18,9,20), nrow=2, dimnames = list(Cluster = c("1", "2"),
Affiliate= c(""yes", "no")))

utility<- matrix(c(7,5,6,33), nrow=2, dimnames = list(Cluster = c¢("1", "2"), Utility=
c("yes", "no")))

subscription<- matrix(c(4,9,9,29), nrow=2, dimnames = list(Cluster = ¢("1", "2"),
Subscription = ¢("yes", "no")))
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brokerage<- matrix(c(0,4,13,34), nrow=2, dimnames = list(Cluster = c("1", "2"),
Brokerage = c("yes", "no")))

no<- matrix(c(2,2,11,36), nrow=2, dimnames = list(Cluster = c("1", "2"), no=
c("yes", "na")))

## Fisher test

fisher.test(advertising, alternative = "two.sided")
fisher.test(utility, alternative = "two.sided")
fisher.test(affiliate, alternative = "two.sided")
fisher.test(subscription, alternative = "two.sided")
fisher.test(brokerage, alternative = "two.sided")
fisher.test(no, alternative = "two.sided")

## Further work

## Fuzzy clustering

detail.fanny <- fanny(detail.dist, k=2, memb.exp=1.2)
detail.fanny

#plot fanny

clusplot(detail.fanny, label=1)

# factor analysis

fit <- factanal(detail.frame, 3, rotation="varimax")

print(fit, digits=2, cutoff=.3, sort=TRUE)

load <- fit$loadings

plot(load,type="n") # plot factor 1 by 2
text(load,labels=names(detail.frame),cex=.7) # add variable names

#principle component analysis
library(psych)
fit <- principal(detail.frame, nfactors=5, rotation=TRUE)
fit # print results
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