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Abstract

With the expanding of the internet, so did electronic commerce grow. Most of the people already
buy products like books and movies on the Internet, but more complex products like computers,
kitchens and cars stay behind in sales. One of the reasons is that most sites operate via a menu-
driven navigation and keyword search, which are hard to use. Customers are confronted with
technical jargon which they are not able to understand, or are subjected to annoying or irrelevant
guestions. Online customers want the same personalized advice and product offerings like their off-
line counterparts.

The goal of this thesis is to explore how to improve online e-sales, especially for complex products, in
order to increase the number of sales, and therefore expand the market. Prior to creating a model
for the improvement of e-sales dialogs, current techniques that can be used to improve the current
e-sales dialog are discussed. Then complex products are defined and a small case will be presented to
see how Dell handles his online sales. To get an indication how customers deal with online sales, a
small market research will be performed. This market research will address the strong and weak
points of the current way products are sold online.

Following out of the market research a user model will be presented. This user model will be used to
create a model for the dialog manager. This model aims to improve the e-sales dialog by supporting
the customer in the buying process through adaptive interaction, being able to understand what the
needs are of the customer. Finally, a proof of concept will be used to proof the validity of this model.

Keywords: online sales, economic feasibility, e-sales dialogs, information need level, fuzzy logic,
case-based reasoning, noncooperative dialogs, user models, complex products,
classifying complex products, Dell, market research
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Preface

This thesis is written for my Master of Science in Computer Science at the Radboud University of
Nijmegen. | worked with the department Information Retrieval & Information System (IRIS) on my
thesis with as subject “Improving the e-sales dialog for complex products”.

Since | followed the management master of the study, | tried to incorporate this aspect into my
thesis.

The thesis is based on recent literature to get an image of how e-sales dialogs currently are used, and
what techniques are used. | also used examples from real e-sales stores to see how the current
situation is. This information combined with a customer research will hopefully lead to an improved
model for the e-sales dialog.

| would like to thank Theo van der Weide from IRIS and Ben Dankbaar from Management Research
for their supervision and support. Additionally, there are several other people that have helped me,
ranging from discussing the research to providing moral support. | would like to thank those people
too.
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1 Introduction

With the expanding of the internet, so did electronic commerce grow. Most of the people already
buy products like books and movies on the Internet. But more complex products like computers,
kitchens and cars stay behind in sales. One of the reasons is that most sites operate via a menu-
driven navigation and keyword search, which are hard to use. Customers are confronted with
technical jargon which they are not able to understand, or are subjected to annoying or irrelevant
guestions. Online customers want the same personalized advice and product offerings like their off-
line counterparts. The goal of this thesis is to explore how to improve online e-sales dialogs,
especially for complex products, in order to increase the number of sales, and therefore expand the
market for online sales. This will be done by creating and validating a model for the e-sales dialog.

The target group of the thesis are online stores, which can use or improve their dialogs to increase
sales. The dialog targets customers that don’t exactly know what product they want, but they do
have a need to fulfil. This can also be expressed as the so called visceral need level, which literally
means: A vague sense of dissatisfaction, due to an actual, but unexpressed need for information
(Taylor, 1968). Which in the context of this thesis means, that the customer does have a need for a
product, but he can’t give a detailed description of the product that would fulfil that need. The
ultimate goal of a sales dialog is to find a product for a customer such that his demands are fulfilled
and he is willing to buy the product. However, many online e-sales sites do not provide interactive
sales support. This is even more problematic when the product sold is complex, for example
computers (Schmitt, 2002). A key role is to retrieve the requirements of the customer (Bergmann &
Cunningham, 2002). The goal is to mimic real life sales processes via an online agent. The goal of this
online agent is to make a customer adaptive sales dialog. This can be done with techniques like case-
based reasoning (Kohimaier, Schmitt, & Bergmann, 2001). In general, when a user is confronted with
a static dialog, this dialog is unnecessarily long, asks the wrong questions, and can annoy the user.
The dialog should instead maximize its information gain with each question it asks, and find the
product that satisfies the customer’s demands in the least questions necessary.

1.1 Motivation

| am a frequent user of e-sales, because it's more efficient and cheaper than the real life variant. It
always intrigued me why online sales dialogs are always so static, and usually nothing more than
paper tables formatted into a webpage. As a result that | only use online shopping for simple
products e.g. books and movies or for complex products | have knowledge of e.g. computers. But for
other complex products like digital cameras | use other resources of information to decide which
product to buy. As a result | will go to an offline store for information, and this also increases the
chance | will buy the product there. Resulting in less commerce for e-businesses. | find it interesting
to explore how we can improve online sales dialogs, using computer science techniques. It also
relates to Artificial Intelligence, which is also a field of interest for me. | find it interesting to see how
well a virtual agent could emulate a real dialog. And it also has a significant market aspect, if sites
would be more user friendly, they would sell the right product to the right people. This can increase
their reputation and therefore their sales, having serious effects on e-sales in the future.
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1.2 Goal

The goal of the thesis is to explore how we can improve the e-sales dialog for complex products. To
reach this goal, | will investigate in my thesis what the demands would be for a successful e-sales
dialog for complex products. This results in the following main question:

1.2.1 Main Question
What are the demands a successful e-sales dialog for complex products should meet?

To be able to answer this question, we need to define the elements in the question. A dialog is
defined according to the Merriam-Webster dictionary (http://www.m-w.com/dictionary) as:
1. written composition in which two or more characters are represented as conversing
2. a. conversation between two or more persons; also : a similar exchange between a person
and something else (as a computer)
b. exchange of ideas and opinions <organized a series of dialogues on human rights>
c. discussion between representatives of parties to a conflict that is aimed at resolution <a
constructive dialogue between loggers and environmentalists>
3. conversational element of literary or dramatic composition <very little dialogue® in this film>
4. musical composition for two or more parts suggestive of a conversation

For the scope of this thesis, it is clearly that definition 2.a. describes the dialog used in the question.
A sales dialog is then defined as a conversation between a person and a website, where the person is
the customer and the website the seller. The goal of the sales dialog is to transfer ownership of a
product, selling a product. It does this by getting information from the customer, and uses that
information to select a small number of products to offer to the customer. The dialog should
combine the benefits of online and offline shopping. This means it should use direct feedback and
guidance of the customer which come from the offline shopping, and the ability to store and retrieve
vast amounts of data which comes from the online shopping.

The definition of complex products is somewhat harder. Complex can be defined as:

1. composed of many interconnected parts; compound; composite: a complex highway system.

2. characterized by a very complicated or involved arrangement of parts, units, etc.: complex
machinery.

3. so complicated or intricate as to be hard to understand or deal with: a complex problem.

4. grammar.
a. (of a word) consisting of two parts, at least one of which is a bound form, as childish,
which consists of the word child and the bound form -ish.
b. complex sentence.

5. mathematics. Pertaining to or using complex numbers: complex methods; complex vector
space.

Definition 1., 2. and 3. all apply to this thesis. A complex product is a product which is difficult to use
or difficult to buy. The usage can be difficult because it is a complicated device in the arrangement of
parts and units and the arrangement of those parts and units. So it is hard to operate without any
background knowledge. The buying process can be difficult because it is hard for the customer to
assess the properties to which the product should comply. This means that the customer has
problems assessing which internal properties will result in his desired external properties, e.g. which
amount of memory (internal property) in a computer will result in a smoothly operating (external
property) computer. Also it can be hard for the customer to know for sure if they have assessed all

The word ‘dialogue’ is used here to indicate real life conversations, while ‘dialog’ is used for a conversation
between a person and computer
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important features. For example, when buying a kitchen, the customer might have determined what
certain features should be, e.g. the colour, the number of cabinets. But the feature addressing the
height of the kitchen sink is forgotten. This means the product is so complex, that it is hard for the
customer to address all vital features.

Successful is defined as achieving or having achieved success. For the dialog to be successful, it has to
be a success for the agent and the client. The agent in this case is the website owner. The client is the
customer who wishes to purchase the product.
For the agent a successful sales dialog should have the following requirements:

= cover the expenses

= earlier market acceptance than using a normal website

= higher market penetration than using a normal website

= higher sales than using a normal website

For the client a successful sales dialog should have the following requirements:
= correct advise
= doesn’t annoy, by asking “stupid” questions or taking too much time

To be able to answer the main question, | divided the thesis in phases, each phase is dedicated to its
own question.

1.2.2 Partial Questions
=  What are the current techniques available for sales dialogs?
=  Which are popular products to be sold in e-commerce?
=  Which models are there to represent complex products?
=  What do customers deem important for online shopping?
=  Which models are there to represent customers that shop online?
= Can there be a model created for the dialog manager that improve the e-sales dialog?
=  Which techniques exist to prove the model?
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1.3 Approach
For the thesis | divided the research in different phases. In each phase a part of the problem is
assessed and worked out.

1.3.1 An overview of the current technology

| will start to make an overview of the current technology. This chapter will discuss techniques from
literature compared to real life examples currently used on the internet. The techniques | will be
focusing on are fuzzy reasoning (Popp & Lodel, 1995), case-based reasoning (Bergmann, Schmitt, &
Stahl, 2002) (Schmitt, 2002), user models (Wahlster & Kobsa, 1989) (Vrieze, 2006), non-cooperative
dialogs (Jameson, et al., 1994) and informal techniques. | have chosen for these techniques because
they are upcoming and promising techniques, which can aid in the communication from the website
to the customer, and improve the overall dialog. Most of these techniques aren’t in widespread use
yet. Also most techniques aren’t linked to the selling of complex products. Therefore | would like to
see, how much they can aid in improving the sales dialog for complex products. So there is a
technological gap between techniques currently used and techniques mentioned in literature.

1.3.2 Complex product sales in a digital environment

In this chapter | will discuss complex products. Focussing on the digital environment, the goal is to
see if it’s possible to adapt a solution from the simple products to the more complex products.
Complex products would be for example personal computers and digital SLR camera’s. Products
where users have a hard time rating certain features. Take a computer, how does a user judge if he
needs 1024 MB, or 2048 MB of memory if he doesn’t have a close understanding of the workings of a
computer. This is much more complex to judging whether a person wants to read a horror or sci-fi
book.

This thesis will focus on computers as complex products, because of the commonness of the product,
and the high technical properties. It should be mentioned that not all complex products seem to be
destined to be sold via the Internet. For cars there doesn’t seem to be any online market. This could
have something to do with the price and product characteristics involved. A product characteristic of
cars is the fact that customers want to make a test drive before buying the car. This function Internet
can never replace. Many high investment products, e.g. cars, houses, boats, show a low market for
online sales. Whereas medium priced products like computers, laptops, cameras show a much larger
market online. The computer is successfully sold via different distribution channels, and direct sales
towards the end-user via the Internet are getting increasing popular (Dedrick & Kraemer, 2007). Dell
is a good example of an online computer vendor with huge success. | will look closely what the strong
and weak points of Dell’s strategy are.

1.3.3 Economic feasibility

In this thesis, next to the technical aspect, the economic feasibility will play a vital role. Therefore,
not only the technical properties, but also at the economic properties will be discussed. The goal of
this approach is to come up with answers, which are not only technicall, but also economically
feasible.

Moreover, there will be a case study about Dell, focussing on how Dell became such a large player in
online computer sales. But also to find out why Dell has falling profit margins, and is even planning to
open offline stores.

Next to the casus | will perform a limited market research. The market research will only focus on
one group of customers, which will be interviewed via a number of questions relating to e-sales. The
goal of this market research is to find out if under what conditions customers that currently still buy
offline, can be persuaded to buy online. This is discussed in greater detail in the next paragraph.
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1.3.4 Market Research

This phase focuses on the customers, instead of the products itself. Important questions in this phase
are how to customers “prepare” themselves when buying products. For example, do customers take
the advice of the salesmen, or do they have a fixed product in mind? Would it give problems if we try
to take that online? Does an offline store have a certain added value over an online store? How can
we use the possibilities of an online store to make added value over an offline store? And does this
have influence on when the clients will switch? These questions are important when looking at the
economic feasibility of online sales. The limited market research will help to get insight into these
qguestions. The findings of the market research then can be compared with findings from the
literature.

The respondent group used in the research will be the regular customers, which either buy online or
offline, or both. This group consists of a varied people, 12-60 years old, male and female, technology
enthusiasts and technology pragmatics. The questionnaire will exist of open and multiple choice
guestions. The multiple choice questions make it easier to statically analyse the data, while the open
guestions provide in depth information. The questions will address the opinions of the buyers about
buying online, their experiences with it, which kind of products they buy and what needs to be
improved.

| am aware that the respondent group is limited, but it will none the less give insight in why people
don’t buy a complex product (the computer) online, and how we can improve this.

1.3.5 Validation of the model

The goal of the thesis is to create a model which uses the techniques discussed in the previous
chapters. These techniques should contribute to improving the e-sales dialog for complex products.

It has to be proven that the model covers the real life examples adequately. This validation will be
done by testing it on a small user base, to see if the model can perform as described above. Secondly
it also has to be economically validated.

The goal of the model is to increase the number of e-sales for complex products. To see if the model
can accomplish this, | will do a limited market research, like stated above.

What is also important is to measure the satisfaction of users (Giese & Cote, 2000). Since there is no
real-life feedback, other ways of feedback will be used, like the ability to give feedback online.

The thesis will address what the demands are that a successful e-sales dialog should meet. To see
what these demands are, the thesis will be divided into different phases. The first phase will be
discussed in the next chapter, it will look into the current techniques available for e-sales dialog, and
see how they can contribute.
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2 Current Techniques

The e-sales dialog is a sales dialog on the web. The goal is the same as is offline counterpart, to find
the right product for the customer so it can be sold. This can be achieved via good communication
between the e-sales dialog and the customer. Such a communication should be similar to
communication with a real sales agent in a real store: the agent must ask appropriate questions
concerning the customer’s product requirements and should at a some point provide useful product
information (Bergmann & Cunningham, 2002).

However, current sales dialogs on the web are usually nothing more than a digital version of their
paper counterparts. Certainly when it comes to complex products, online sales are still far behind
store sales. What shows is that complex products like cars, are offered online, but the actual sale is
made offline. Although it is claimed that 54% of the people that buy a car do this in conjunction with
the Internet, only a small portion of that really buys the car online. Most people use the Web for
explorative purposes.

To be able to improve the e-sales dialog for complex products, we will first look to current
techniques. We will discuss techniques which add value to the sales dialog. First we will introduce
them, and explain what the technique is, then we will discuss what the benefits are for the sales
dialog.

2.1 Fuzzy Reasoning

At the point of sale, there can be uncertainty and fuzziness. Consider the following example
sentences from a sales conversation in which peripherals of personal computers are to be sold (Popp
& Lodel, 1995):

1. The hard disk will not break down during the first year.
This sentence is crisp and certain.

2. The probability that the hard disk will not break down during the first year is 0.9.
This sentence is probabilistic; the probability is based on empirical data.

3. The plausibility interval for the hypothesis that the hard disk will not break down during the first

year is determined by a belief of 0.05 as the lower bound and a plausibility of 0.95 as the upper
bound.
This sentence refers to a plausibility interval which consists of the plausibility as the upper bound
and the degree of belief as the lower bound. The plausibility is the degree to which the
hypothesis can be maintained without contradiction. The degree of belief reflects the amount of
evidence that speaks directly for the hypothesis. The probability lies between the plausibility and
the degree of belief.

4. The possibility that the hard disk will not break down during the first year is 0.99.

The possibility expresses the compatibility of an event with subjective ideas, rather than the
frequency of the event as in the case of probability. The statement "the event 'does not break
down during the first year' is possible" is the weakest statement that can be made about the
realization of the event.

5. The time for which the hard disk will function properly is long.

This example contains the fuzzy term long, which means about 2 years in the context of a hard
disk's life cycle. We mentioned before that the sales situation is characterized by several goals
which often contradict each other, and by the use of fuzzy terms. This claim is supported by
market research of Optische Werke G. Rodenstock, a company that produces eyeglasses.
According to their study, consumers prefer eyeglasses which fit well (81%) and look good (60%),
and which are light (55%), sturdy (51%), cheap (34%), trendy (33%), etc. Besides the linguistic
fuzziness of such terms, further fuzziness results from the difference between the implemented
user model and the buyer's mental model. The buyer is able to define individual requirements in
some detail. However, the integration of individual requirements into a complete requirements
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profile can lead to distortions since the customer does not know the exact relations and data
dimensions of the product database. Thus the requirements profile represents attitudes and
expectations derived from a subjective body of knowledge. Another feature typical of fuzzy
techniques is the ability to present not only products which fit the requirements profile exactly
but also similar and neighbouring products.
6. The hard will not break down during the first year.

The last type of uncertainty results from incomplete and distorted knowledge. It is possible to
infer from the context that the word disk is missing.

To be able to cope with these uncertainties, we need to see the difference between logic from
humans and computers. Humans don’t use the same kind of logic as computers, humans use soft
computing (Zadeh, 1994). Soft computing differs from conventional (hard) computing in that is
tolerant of imprecision, uncertainty and partial truth. One of the approaches to soft computing is
fuzzy logic. Fuzzy logic implies that it deals with reasoning that is approximate, rather than precise.
For example, figure 1 shows the diagram of an thermostat. The diagram shows several degrees of
functions, needed to control the thermostat properly. Each function has a truth value between 0 and
1. The higher the truth value, the better the function is applied. For example, the higher the truth
value for cold, the more “cold” the temperature is. These truth values can be used to control the
thermostat.

cold W

XL

DIIIII-- -------

femparatureg —m=—

Figure 1. Example fuzzy logic

In this image, cold, warm, and hot are functions mapping a temperature scale. A point on that scale
has three "truth values", one for each of the three functions. For the particular temperature shown,
the three truth values could be interpreted as describing the temperature as, "fairly cold", "slightly
warm", and "not hot".

The AND, OR and NOT operator of Boolean logic exist in fuzzy logic, usually defined as minimum,
maximum and complement.
For fuzzy variables x and y:

NOT x = (1 — truth(x))
x AND y = minimum(truth(x), truth(y))
x OR y = maximum(truth(x), truth(y))

Where
truth(x) = the truth value of x

In binary logic truth(x) can only be 0 or 1. But in fuzzy logic the value is in [0,1].
For example, using the previous figure, cold AND warm would result in this diagram:
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Figure 2. Example fuzzy AND operator

0
temperature ——=—

These operators can be used to deduct relevant properties. For example, when buying a computer,
the CPU speed is a property that needs to be decided. How higher the CPU speed, the more
expensive the computer, so CPU speed should be tuned the usage of the computer. When the
computer is only used for text processing, a relative low amount of CPU speed is needed. But for
gaming more power is needed, and for 3d designing you need the most CPU speed. The next figure
shows the three example types of usage for a computer: text processing (blue), gaming (yellow), 3d
& CAD design (red). 1 means the CPU speed is sufficient for that usage, while 0 means the CPU speed
is too low for that usage. The higher the value, the more sufficient the CPU speed will be.

text processing gpgaming 3d & CAD design

1

U------

CPU Power ==
Figure 3. CPU speed example

If for example the sales dialog get the following results:
1. The customer want to use the computer primarily for text processing
2. The customer want to play some games, but not the most demanding ones
3. The customer doesn’t use 3d or CAD design programs

The goal is to find the right CPU speed, which is sufficient for these goals, but keep it as low as
possible to keep the costs low. Since the user wants to use the computer primarily for text processing
we will keep that the truth of text processing on 1.

The customer says he wants to play some games. Some is an excellent example of an fuzzy variable,
we will translate some for this example to a truth value of 0.5.

The customer indicates he doesn’t need to use high end applications like 3d & CAD design. So this
variable will have a truth value of 0.

Looking at the diagram in figure 3, we look for the spot where text processing =1.0, gaming = 0.5 and
3d & CAD design = 0.0. Figure 4 shows the point where it matches. Via this point the CPU speed can
be derived.

text processing gaming 3d & CAD design

1

0------.—

CPU Power ——#—

Figure 4. Estimating CPU speed via fuzzy logic

Being able to reason with abstract and uncertain answers, especially when interacting with humans,
can really improve the sales dialog.
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2.2 Case-based Reasoning

Case-based reasoning (CBR) is in short the process of solving new problems based on the solutions of
similar past problems. The key assumption is that if two problems are similar then their solutions are
probably also similar (Bergmann, Schmitt, & Stahl, 2002). For example: a student who solves a
mathematical problem by recalling a previous problem which had the same elements is using case-
based reasoning. Case-based reasoning is not only a powerful method for computer reasoning, but
also a pervasive behaviour in everyday human problem solving. Or, to put it more radically, that all
reasoning is based on past cases we have experienced.

2.2.1 The CBR process

Like stated above, the basic idea of CBR is to solve new problems by comparing them to problems
already solved. CBR systems are based on some measure of this similarity (Vollrath, Wilke, &
Bergmann, 1998). Old problems and their solutions are stored in a database of cases, the case base.
When a new problem has to be solved, the CBR system searches for the old problem that is most
similar. The solution to this old problem can be adapted to more precisely meet the requirements of
the new problem. Figure 5 shows the steps of a case-based reasoning system. One of the strengths of
CBR is its resemblance to the way humans tend to solve problems: by thinking in terms of similarities
and preferences. These concepts often can be directly mapped to similarity measures as they are
used in CBR.

New problem  p-------------- - New solution
Similar Adapt
Old problem - Old solution
from case base Llook up

Figure 5. Case-based reasoning process

2.2.2 Using CBR for sales dialogs

For applying CBR to sales dialogs, the cases are descriptions of products. The problem description in a
case is a specification of a single product and possible demands the product can satisfy. The solution
to the problem is an unambiguous reference to the product. Complex products such as computers
and automobiles are usually configurable, then the solution is not a product, but the entire
configuration of that product.

There are different kinds of dialogs. Schmitt (2002) distinguish two major classes:
1. Predefined static dialogs: The dialog interactions and strategies are modelled manually
beforehand. This entails high effort for knowledge acquisition and maintenance.
2. Dynamic and adaptable dialogs: The underlying idea for this class of dialog is to consider the
product distribution within the product database. Questions will be selected according to
their relevance for the customer’s utility function (decides the usability of a product). The
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selection mechanism works with a certain selection criterion. Such criteria can occur
precompiled in the form of a graph structure or they can be dynamically interpreted.

The second class is the most interesting, because it gives the possibility to make the dialog more
flexible, since it can adapt to the situation. The basis for dialogs is the selection of product properties
to be specified by the customer. An e-sales dialog should always try to present a product that is the
best choice given the properties specified so far. The remaining (unspecified) properties have to be
examined considering what information they can provide. This means that the property that gives
the most information gain should be selected (Schmitt, 2002). The information gain is computed
using the structured product descriptions. The product properties are selected that allow to
distinguish between the product descriptions most clearly.

Take for example this table, showing four different products, with some random properties. It is easy
to see that the most differentiating properties are brand, megapixels and price. So the dialog should
ask a questions which will fill in one of those property’s, which when answered would reduce the
current eligible product pool the most. For example, if the customer would have a certain brand in
mind, e.g. Canon, asking that question would lower the product pool to 1, and that product can be
offered.

Product Megapixels Brand Price Memory Warranty Colour
Interface

Camera A 5 MP Minolta € 300 Sd 6 months Black

Camera B 3 MP Canon €200 Sd 6 months White

Camera C 10 MP Nikon € 1300 CF 12 months Black

Camera D 8 MP Sony €950 MS 12 months Gray

Table 1. Case-based reasoning applied to properties

2.2.3 Similarity based approach

Although CBR can greatly improve the sales dialog, it has a few shortcomings in its current form.

The current approach is based on an information gain measure that is used to select the next
attribute to ask which is discriminating to the maximum in the product database, i.e. limits the
number of product cases. The principal drawback of such information gain measures is that they can
lead to several problems (Kohlmaier, Schmitt, & Bergmann, 2001) (Schmitt, 2002):

e Some of the approaches to CBR have their origin in the field of diagnosis, which implicitly
assumes that the users the system deals with are ideal, e.g. they can and will answer all the
guestions. However, this assumption does not necessarily hold in a real world scenario.
Online sales have to deal with lot of different kinds of customers, with different knowledge
about products. A question can have a huge information gain, but if it is too hard for the
customer to answer, it has no practical use in the electronic sales process.

e It has not been considered that each question has a cost side effect, the customer can
terminate the sales dialog without buying as soon as a certain annoyance level is undergone.

e The original approach of CBR to sales dialog is only concentrated on dialog length. It is not
considered how appropriate for the customer is the retrieval result (quality of the dialog).
This retrieval result plays an important role in customer satisfaction, and binding customers.
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To improve these shortcomings we will use a different measure for calculating the information gain,
simVar based on the thesis of Sascha Schmitt, page 7 (Schmitt, 2002):

“We introduce a measure better suited for a dynamically interpreted dialog in our opinion. Instead of
calculating the classical information gain, we consider the similarity distributions of the candidate
cases to the current query. This has two major benefits: first, the measure is independent of the
underlying interpretation of similarity; second, attribute weights (defined by the model and the
customer’s preferences) are also taken into account since our measure works directly on the retrieval
results.

For a similarity-influenced information measure, a target situation is characterised by the similarities
associated with each case. At the beginning, all cases have the same similarity and are
undistinguishable. With every new attribute of the query, the similarity of each case changes. If
enough questions have been asked, the cases with the highest similarity can be identified. These are
the products with the highest probability of satisfying the customer’s needs. So a target situation has
a similarity distribution that strongly discriminates between cases with a high and a low similarity to
the query, as depicted in Figure 6 (the grey bars indicate the target products).”

Initial Situation Target Situation
g ! -
FLLO00| (3-8
- I s ol 8 M [1 QO ﬂ
1 2 3 4 5 1 2 3 4 5
Cases Cases

Figure 6. Target situation characterised by similarity distribution.

This measure for information gain takes into account the other aspects that play an important role in
a e-sales dialog, and is therefore better suited for this approach.

The goal of a successful dialog is to extract enough information from the customer, while providing
him with information at the right place. Customers are very quickly annoyed and are 1-mouseclick
away from the next e-shop. The aim of Case-based reasoning is the shorten the number of questions
(dialog length) and improving the overall quality of the result, so that the customer can be satisfied.
A gain measure is used to select the question which is maximally discriminating the product
database.

2.3 User Models

Like in the real world sales dialog, customers come in all varieties. Using user models helps the sales
dialog adapt to those different kinds of users, and make the approach more personalized.

A cooperative sales dialog must take into account the customer's goals and plans, his prior
knowledge about a domain, as well as false conceptions a customer may possibly have concerning
product properties.

It is not the customer’s task to construct a mental model of the technical functioning of the sales
dialog. Instead, it should also be up to the sales dialog to form assumptions about what the customer
believes, wants and plans, i.e. to develop a model of the customer.
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2.3.1 Whatis user modelling
There are three views on what user modelling is (Vrieze, 2006). The first view is more literally and
means user modelling is the acquisition of a model of a user. Second would be the usage of an
explicit user model to adjust a system. The third approach would be to combine the two. This last
approach means that the user model is explicitly available for the application, in this case the sales
dialog.
Finin et al. (Finin, 1989) describe a user model as “The information that a system has of its users is
typically referred to as its user model”.
The tasks of a user modelling system given in that work are (Finin, 1989):
e Maintaining a database of observed facts about the user.
e Inferring additional true facts about the user based on the observed facts.
e Inferring additional facts which are likely to be true based on default facts and default rules.
e Maintaining the consistency of the use model by retracting default information when it is not
consistent with the observed facts.
e Providing a mechanism for building hierarchies of stereotypes which can form initial partial
user models.
e Recognising when a set of observed facts is no longer consistent with a given stereotype and
suggesting alternative stereotypes which are consistent.

2.3.2 Applying user models to e-sales dialogs

A sales dialog should conform itself to the customer. Without a user model, the system can only
respond to the user with relevant data by just responding in a mechanically cooperative way to the
user’s questions. The conversational setting for such dialog systems was somewhat unnatural
compared to human dialogs. The user of these systems had to find an appropriate question strategy
for getting the information, while the dialog itself hardly gives any assistance. User models are
necessary prerequisites in order for a system to be capable of exhibiting a wide range of cooperative
dialog behaviour (Wahlster & Kobsa, 1989).

Applying such a user model system to the sales dialog has certain advantages. The dialog can infer
which knowledge the user has about the product, and adapts its approach and questions to that
knowledge. Let’s look to the tasks a user model should for fill, and apply those to the sales dialog:

Maintaining a database of observed facts about the user.
The sales dialog should remember the observed facts about the customer, so it can use those facts to
alter its approach.

Inferring additional true facts about the user based on the observed facts.
The customer should be able to indicate his knowledge about the product in the dialog, so the dialog
can take that fact, and adapt its questions.

Inferring additional facts which are likely to be true based on default facts and default rules.

If the customer has trouble answering technical questions about the product, by not answering
them, or taking a long time to answer them, the dialog can infer that the customer doesn’t have a lot
of knowledge about the product. Then the dialog can choose different questions that are less
technical.

Maintaining the consistency of the use model by retracting default information when it is not
consistent with the observed facts.

If the customer has indicated the wrong level of product knowledge in the beginning of the dialog,
the dialog should be able to observe that the customer had trouble with certain questions, and alter
its behaviour to the customer.
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Providing a mechanism for building hierarchies of stereotypes which can form initial partial user
models.

Stereotypes can help decide which questions should be asked. Simple stereotypes would be:
customers with almost no product knowledge, customers with product knowledge, but non-technical
and customers who have a lot of product knowledge, also technical wise. These 3 groups should be
asked different questions. The latter group probably knows very well which properties it deems
important, while the first group doesn’t. The sales dialog should be able to associate people with a
certain stereotype, so it can adapt its questions to it.

Recognising when a set of observed facts is no longer consistent with a given stereotype and
suggesting alternative stereotypes which are consistent.

If the customer is associated with a very technical stereotype, and has trouble answering the
guestions, the sales dialog should be able to associate the customer with another stereotype.

The whole goal of a user model is that the customer is asked the right questions. Right questions are
the ones that can be answered easily, and are meaningful for the user. A user that has a good image
of which properties the product should have, can be annoyed by questions that seem vague or
obvious to him. While another user wouldn’t be intimidated by technical questions, and is better off
with those first questions. The user model will be discusses in greater detail in chapter 5.
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2.4 Noncooperative dialogs

A more different approach is the so called noncooperative dialog. Typically a sales dialog has the role
of an information provider whose sole motivation is to help a human information-seeker to achieve
his goals. But in the real world not all dialogs are restricted to purely cooperative situations
(Jameson, et al., 1994). The modelling of noncooperative dialogs, as opposed to dialogs in which the
goals of the participants coincide, the goals of the participants are opposite. In the role of the
potential buyer of a used car, the system tries to arrive at a realistic evaluation of the unknown car in
spite of biased information presentation on the part of the seller. In the role of the seller the goal is
to form a usable model of the buyer even while using this model to manipulate the buyer’s
impressions. To show how such a dialog works, an example is shown from the thesis of Jameson et
al. (1994) the PRACMA dialog. This example is about the selling of an used car, where B plays the
buyer and S the seller:

B: Hello! How much gas does this car consume?

B begins by askimg a question about an aspect of the car that 1s likely to have a major
mmpact on his evaluation.

&: Hello. It consumes 7 liters per 100 km.
& has now answered B’s question; but smce she mterpreted the question as a sign
of interest m environmental-fiiendliness, she takes the opportumty to volunteer the
following additional mformation, wlich ought fo make a good umpression:

&: It has a catalytic converter.
To be sure, this fact has somewhat negative implications for the dunension “sportmess”;
but these unplications are not known fo everyone, and besides S has no evidence that B
15 especially mterested in sportiness.

B: That's too bad.
Explicit reactions like this are usually associated with negative evaluation shifts. So S
now suspects that B 15 i fact mterested 1 sportimess and probably also fanly knowl-
edgeable about aspects of cars relevant to that dimension.

B: What are the chances that the car will pass the next

inspection?

B switches to another aspect that 1s important to lhus evaluation.

&: It ought to pass the inspection.
& actually judges the car’s chances to be only about 55%. She figures that saying this
explicitly would have an unfavorable impact on B but on the other hand, to give a
definitely optinustic characterization of the car’s chances would be too untruthfill. As a
compromuse, S chooses a vague, positive formulation, with which she expects at least
to prevent B s evaluation from beconung much less favorable.

B: Good.
B’s evaluation of the car with respect to tlus aspect has apparently umproved, contrary
to & 's expectation. S explams this mamly by postulatmg that 5 s mitial umpression of
the car’s chances of passmg the mspection was unusually pessmustic.

Figure 7. Example of a noncooperative dialog

The example shows that the input of the buyer can be used to steer the dialog, which can lead to
better selling results.
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2.4.1 Noncooperative dialogs for e-sales dialogs

The big difference with the PRACMA system and the current e-sales dialog is that the PRACMA
system uses natural language (NL) to communicate in a full dialog with the customer. Because it is
out of the scope of this thesis to develop a NL system for the e-sales dialog, this system should be
adapted before it can be used in the e-sales dialog. One option would be to define a number of
guestion-answer tuples. A subset of these can be showed to the user when he has questions. By
looking which to which questions the users wants to know the answer, the dialog can infer where his
priorities are, or which properties he is interested in. These properties can then be given extra
attention by the dialog, and questions relating the previous question can be showed.

For example, if the customer has questions about the performance of a certain computer system,
and he selects the question “What is the game-performance of this computer?”, the answer should
be adapted using the user model. Technical users should get an technical answer, while non-
technical users shouldn’t. The model should show related questions to this one, e.g. “How fast is the
computer in daily use?”.

While noncooperative dialogs are a somewhat less traditional approach to sales dialogs, they can
improve dialogs by inferring which aspects of products the customer deems important. This then can
be used to put the attention of the customer to the properties he prefers, while not focussing on the
less important properties (to the customer). It is out of the scope of this thesis to use the complete
PRACMA system, because it assumes a full dialog between customer and agent, because the current
dialog system would have to be greatly adjusted. But we can use the essence of the system, using it
to improve the current sales dialog.

2.5 Informal methods

While the techniques discussed above here are scientific methods, there are also a lot of informal
methods. We will discuss them in this chapter briefly, to show that they to have a huge impact on the
dialog.

Like discussed before, one of the points that can be encountered with the dialog is that the
customers can cancel it anytime they want. As soon as a certain irritation level has been reached, or
attention span has been lowered, the customer is one mouse-click away from leaving the website.
Therefore it is important to keep the customers attention, and not to annoy him. To keep his
attention you need to provide him with the information he desires, so he keeps focused.

To prevent annoying the user, the language should be adapted to the user’s knowledge. When the
dialog infers that the customer is non-technical, the questions should be adapted to that to. Same
goes for technical questions for a technical customer. No customer likes being asked questions that
are either impossible to answer, or don’t add to the overall dialog.

Overall the customer needs to be guided through the dialog. This way the attention span of the
customer is kept and the customer is more involved, reducing the chance on irritation and improving
the quality of the overall dialog. If the customer isn’t involved with the dialog, and as a result doesn’t
answer the questions seriously or honestly, the result of the dialog won’t be to the satisfaction of the
customer.

2.6 Conclusion

In this chapter we have discussed which methods are available for improving the e-sales dialog.
These methods have overall a very theoretical base, and need adjusting to be used in a real life
example like the sales dialog. While these methods are far from perfect, they can add to the
improving of the dialog. The dialog can learn from previous customers, by adjusting the questions,
and choose the questions more dynamically improving the overall success rate. When creating a
model, we will use these techniques to improve the dialog.
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3 Complex product sales in an digital environment

In this chapter we will look into complex product sales, especially in the digital environment.
Internet sales are dominated by non-complex products, e.g. movies, books and clothing. We will try
to find why this is. Also there will be a more expanded definition of complex products and how to
categorize them. Also there will be a case about Dell, a company which has been very successful at
selling rather complex products like personal computers via the internet. This case will look into why
they are so successful. The goal of this chapter is to see how we can improve the complex products
sales by looking into the products themselves. While this chapter concerns itself with complex
products, and their online sales, there is another booming market on the Internet, and those are
services. Take for example the buying of plane tickets, in the past this was only possible at travel
agencies, while now everyone with an Internet connection can buy a plane ticket online. The
difference between a product and a service is, that the customer experiences them differently. A
service can’t be complex in use, and are usually “what you see is what you get”. If the customer buys
a plane ticket, he knows that he flies from one place to another, the plane used is of no interest for
the customer. Because of their growing popularity online, the selling of services online is a very
interesting subject, and could be used for further research.

3.1 Classifying complex products

From the management perspective you look to the features of products, and want to know how
customers deal with them. One way for customers to deal with them is to translate it to customer
value, and go through the process of buying with a certain level of involvement. Typical example is
that buying cola is done without giving it much thought, while buying a home cinema set the
customer thinks more about it, and visits more stores before making the decision.

In 1.2.1 a complex product was defined as product which is complex to use or complex to buy. So
either the usage is complex, or the buying process, or both. The usage can be complex because it is a
complicated device in the arrangement of parts and units, so it is hard to operate without any
background knowledge. The buying process can be complex because it is hard for the customer to
assess the properties to which the product should comply. This means that the customer has
problems assessing which internal properties will result in his desired external properties. E.g. which
amount of memory (internal property) in a computer will result in a smooth operating (external
property) computer. Therefore a 2x2 matrix is made to classify complex products. Complex in use
versus complex buying process. This because even when a product is not complex in its usage, but
still is complex for customers to buy, there is still a problem. The goal is to look to the features of
products and see how customers deal with those. That makes it possible to distinguish between
complex in use and complex to buy.

Complex in use
Yes No

Complex buying process | Yes
No

Table 2. 2x2 matrix to classify complex products

Table 2 makes it possible to classify products in one of the four groups. These groups can all be
approached differently by the sales dialog, based on their characteristics. This will be discussed in
detail below here.
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3.1.1 NOT Complex in use AND NOT Complex buying process

These are the easiest products to sell online, the products are relatively easy to use, and the
customer can buy them without putting too much attention to it. This group is also very open to
impulsive purchasing by the customers.

Because of their nature, they are already sold plenty on the Internet, for example: movies, music and
books. All of these don’t require complex decision making when buying the product. Customers
usually know which products they want, and know how to find it. E.g. customers are looking for a
certain movie they want to watch, or want to read books of a certain author. Also the price of these
products is lower than complex products, which makes them also more suitable for impulsive
purchasing.

3.1.2 NOT Complex in use AND Complex buying process

In this case, only the buying process is complex. This means that the products the customer would
buy, isn’t complex to use, but it requires a complex decision of the customer to decide which product
he needs. The products in this category are highly customizable. They have so many different options
that is hard for customers to decide which configuration of those options they want, and which
configuration of those options relates will fulfil the need they have as a customer. This requires a
dialog which through use of questions helps the customer pick the correct configuration of those
options which best serves his needs.

3.1.3 Complexin use AND NOT Complex buying process

Complex in use means that the product is so complex, the user of that product finds it difficult to use.
Especially without certain foreknowledge. The product and his features are so complex, that the
customer doesn’t know which features result in the behaviour the customer is looking for. E.g. what
does increasing the RAM memory do to the properties of a computer? Therefore, the dialog should
be able to link abstract and complex features to understandable properties, and help the customer
decide which features they need to get the product with the properties they want.

3.1.4 Complexin use AND Complex buying process

In this case the product is both complex in use, as complex to buy. This is a combination of both cases
mentioned above. It is hard to decide for the customer which features will fulfil the need of the
customer, because there are so many combinations possible. From the other perspective the
customers doesn’t know which features result in the wanted properties of the product.

3.2 Example of complex products

In this part we will discuss some example products, based on the 2x2 matrix which was explained
above. Each product will be briefly discussed. The table below shows example products for each of
the categories:

Complex in use
Yes No
Complex buying process | Yes computers, digital SLR cars, kitchens
No mp3-players books, movies, music

Table 3. Example of complex products in 2x2 matrix
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3.2.1 NOT Complex in use AND NOT Complex buying process

Already mentioned in 3.1.1, these products are already sold on the Internet in great numbers. It are
products which are relatively cheap, don’t require a lot of investment, non-complex decision making.
Products fitting in this category are books, movies, music.

3.2.2 NOT Complex in use AND Complex buying process

In this category we have products which have a lot of features, which can be changed. But the
product itself is not complex, and most customers should be able to use it without any problems. It’s
the buying process that makes it complex, because of the plenty features, and customers not being
able to decide which subset of features, or which configuration of features they need. Products
fitting in this category are cars and kitchens, because of their highly customizable nature. Cars maybe
a somewhat illogical choice here, since people need to learn how to drive a car, so the product could
seem somewhat complex. But once you have a driving license you can drive almost any car without
much trouble, since ever car operates the same way, e.g. the brake and gas pedals are aligned the
same. Whereas for each mp3-player there is a separate learning curve because each mp3-player
operates differently.

3.2.3 Complexin use AND NOT Complex buying process

Complex in use means roughly that the product is hard to use, if the customer would have no
background knowledge, therefore the customer has a hard time deciding which features he would
need to get to certain properties he wants. In other words, it's hard for the customer to relate
certain features to certain product properties. A good example of this is the mp3-player, the
configuration of a mp3-player is usually limited, the product is designed for one task, and is not
highly customizable. But it can be quite complex in use, e.g. how to get the songs on the mp3-player
or which codec’s are needed.

3.2.4 Complexin use AND Complex buying process

This combines both aspects. So the buying process is complex, as well as complex to use. So the
product is highly customizable, and it is hard to relate the features to product properties. A good
example of this product is computers, since they are highly customizable, and it is hard for a
customer to relate certain features to product properties. For example, the customer wants a fast
smooth running computer, but he doesn’t know how much RAM or how fast the CPU needs to be.
Another good example for this is a digital SLR camera. It is hard for the customer to relate the
features e.g. focal length multiplier to the making of pictures.

3.2.5 Conclusion

By dividing the products into four categories relating to their complexness we have a way of
improving the dialog. Because each of the categories requires another approach, if the dialog can
adapt itself to each of the four categories, it can assist the customer better.
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3.3 Dell Casus

Since this chapter is about complex products sales in a digital environment, we will to look into a real
life example. If there is one company that is successful in selling complex products (computers,
printers, other ICT products) in a digital environment, it is Dell. This chapter will look into the
company itself, how it came to be and tries to infer the properties that led to its success. Also the
future of Dell will be discussed, which at this moment is rumoured to start physical stores to sell their
products to improve their declining market penetration (Darlin, 2006).

3.3.1 History of Dell

Dell Inc. is an American company based in Round Rock, Texas. It develops, manufactures and sells
computers, server, data storage devices, network switches and other technology-related products. In
2006 Dell employed over 78.700 people worldwide. Their biggest market is in PC and server sales.

It was founded in 1984 by Michael Dell who believed by selling personal computers systems directly
to customers they could better understand the customers need and provide the most effective
solutions to meet those needs.

Dell is known for their online sales. However they started by selling computers via the telephone and
later using outlets like CompUSA and Best Buy. It wasn’t till 1993 till they abandoned the retail store
channel. In 1996 Dell took advantage of the Internet boom and began selling computers online. The
online store concept matched the goal of Michael providing convenience and efficiency directly to
customers. The online store debuted in July 1996, and in 1 year the sales of their online site
increased from $1 million to $3 million a day. By 1998 Internet sales grew to exceed $12 million a
day, moving Dell to the lead in the PC market (Dell, 2007). They remained on that position till
recently, until HP slipped past them.

3.3.2 Success of Dell

Dell’s core business was along the lines of a traditional value chain. Like most other PC companies, it
focussed on building and selling complete systems, relying on suppliers to provide the components,
software and services. The big difference was, like stated above, Dell sells directly to the customer,
thus removing the distributor and reseller (figures 8 and 9).

o Retatlers Final
Suppliers  [pul PC maker |- Distributors |~ Racellers —st Customer
Integrators
Figure 8. Indirect PC value chain
Final
Suppliers | Dell p| Customer

Figure 9. Direct PC value chain

But as Dell grew over the years, the model changes further, although it is still roughly the way how
Dell operates. Dell now also lets certain products (e.g. notebooks) be built by contract
manufacturers, and ships them from there to the customer. And as Dell expanded itself beyond
selling PCs, the value chain is replaced with a new model called the virtual corporation (Kreamer &
Dedrick, 2001) as showed in figure 10.
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The success of Dell is mostly due to their business model. Dell combines a direct customer model
with a highly efficient manufacturing and supply chain management organization. They also focus on
standards-based technologies. The following five key concepts define the Dell business model

(Humphrey, Miller, Barfitt, & Ziegelmayer, 2003):

1. Adirect relationship is the most efficient path to the customer.

Dell is the low-cost leader.

ukhown

Dell provides a single point of accountability for its customers.
Dell believes that standards-based technologies deliver the best value to the customers

Customers can purchase custom-built products and custom-tailored services.

The first concept shows the reason why Dell doesn’t work with retailers. This saves a lot of money,
and provides a constant flow of information to their customers.

The second concept relates to the goal of Michael Dell, providing the most effective solutions to
customers. This can be done by creating custom-built solutions. This is also a way to bind customers,
by delivering custom and high quality products. The built-to-order process also achieves a faster

inventory turnover, reducing inventory levels, thereby
reducing costs.

By eliminating the retail channels and using the faster
inventory turnover, Dell can reduce costs. This way
they can follow the cost leadership strategy as
described by Michael Porter (Porter, 1980), and stay
the low-cost leader on the market. Porter’s strategies
are shown in figure 11.

Dell manufactures most of the products they sell in
one of six manufacturing locations worldwide. Because
Dell develops all products in-house, the customers
know who is accountable for their products, providing
a clearer image for the customers.

Narrow
Market
Scope

Segmentation

Uniqueness
competency

Strategy

Leadership

Low Cost

competency

Figure 11. Porter's Generic Strategies
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Finally, Dell believes a standards-based focus generates customer benefits in two ways. First, using
standard components distributes the costs of research and development among the suppliers. This
ensures Dell the ability to implement “bleeding edge” technologies without having to bear the costs
of extensive R&D.

Dell says its success comes from their intense focus on the customer. They believe their business
model is the most effective means to gain insight into and satisfy the customer because
communications occur directly with the customer by phone or Internet (Dell, 2007).

3.3.3 SWOT analysis Dell

To look closer to the strengths and weaknesses of Dell, a SWOT analysis will be made. This will show
why Dell became such a big player on the market, and maybe it can be inferred why their market
penetration is declining.

Strengths Weaknesses

Single sourcing Single sourcing

Efficiency New product market entry has hurt margins
Relationships with customers and partners Reliance on corporate clients

After sales service After sales service

Internet leveraging
Product quality

Opportunities Threats

Growth in overseas markets Technological changes
Industry is still in growth phase Global economy

New product markets (printers, PDA’s, etc.) Increased competition

Table 4. Swot analysis Dell

This SWOT analysis shows why Dell has achieved such a high market penetration. Single sourcing,
relationship with customers and internet leveraging are the main contributors to the low cost, while
relationship with customers, product quality and after sales service are the main contributors to
customer binding. This combination, together with the Internet booming, made Dell one of the
biggest players on the PC market.

The single sourcing aspect, which is one of the main contributors to the low cost strategy, is also a
weak point. Because if that single sourcing disappears, it would be a big problem for Dell to find a
replacement. The after sales service, which is also one of the strengths, is also a weakness, because
Dell didn’t own any offline stores, where customers could go to. Therefore customers who had a
problem with their product would have to mail it back to Dell. This is one of the reasons why the
customer satisfactions for Dell have dropped, see 3.3.5. The other two weaknesses are that the new
product market has hurt margins. Dell has been expanding in other markets, like high end gaming
computers and high end laptops, producing LCD monitors and other new hardware. This comes with
an investment cost, and therefore is hurting their margins. The latest weakness is the reliance of Dell
on corporate clients. This way they could miss out on the other markets, which promise significant
growth.

The first opportunity is the ability to grow in overseas market. In 2003 Dell had 31% market share in
the United States and approximately 10% market share outside the United States (Humphrey, Miller,
Barfitt, & Ziegelmayer, 2003). This lead to the second opportunity, the industry is still in growth
phase. Therefore Dell should be able to increase their sales outside of their home country. They can
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also increase their market share by focussing on new product markets like printers, PDA’s and other
electronic appliances.

The biggest threat at the moment for Dell is the increased competition. Especially from HP in the
desktop segment, and Acer in the laptop segment. This is further discussed in 3.3.5. Other threats are
the technological changes that are coming from other industries. New techniques are devised to
create cheaper chips (Intel), other sources of storage (Solid State Disks), or replacement hardware
(Apple iPhone & iMac). Also the global economy is changes towards the IT industry. Lately the IT
industry is pointed out as one of the biggest polluters of the environment. Therefore steps are taken
to improve this, implicating that desktop builders have to implement those steps, increasing their
costs (BBC News, 2006).

3.3.4 Example dialog at Dell.com

Since this thesis is about improving the e-sales dialog, we will take a closer look to the dialog Dell
uses to sell its computer systems. The goal is to show how the dialog of Dell works, and what the
weak and the strong points are.

For this example an Inspiron desktop for a home user from the American Dell site
(http://www.dell.com) is chosen. This because the Inspiron is a budget computer, and is mostly sold
to the overall normal customer, which is not an technology enthusiast. The dialog is depicted in
pictures step by step, shown in Appendix A.

As shown in A.1 of Appendix A, the 3 different kinds of desktop Dell offers are shown on the page.
Descriptions under the desktops, and the prices offered should give the customer an idea what to
expect for the money. For this example we go for the Inspiron series, since this is the budget line,
which should be the best computer for normal customers who aren’t technology enthusiasts.

After that we get the choice between the slimline and the normal desktop, or the custom built
option. We choose for the normal desktop. From here we get to some preconfigured desktops,
which we can customize further. After choosing the second desktop on the left, and choosing a
protection plan, we get to the real dialog, which lets us configure this product further.

The dialog consists out of 4 steps. The first step is configuring the computer itself. It addresses all
internal properties like the processor, memory, hard drive, etc. For each property a choice is pre
highlighted to show what the predefined build has in it. Although these properties are very technical,
each property has its own help menu, which is shown in Appendix A.6. These help menu’s exist out of
3 tabs. The first tab is an overview tab, which describes the certain property in details. The second
tab has recommendations for what the customer should choose, explained in common terms, so non
technical people can read it to. The third tab is for technical people, since it show the technical
aspects of that property.

After configuring the properties of the desktop computer, the dialog goes to step 2, which is the
selection of accessories for the desktop. This includes printers, speakers and other software. The
dialog has been structured the same way as in the first step, showing several options for each
property. Also it has a help menu for each property.

The third step is the so called “protecting the investment” step. This one includes warranties, getting
started help, protection against incidents, etc. The dialog is again modelled after the first step.
Showing several options for each property, including help.

The last step is the review step, which shows what the customer has chosen for all the properties,
and shows what the final product will be like, and what the costs are.
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Figure 12. Memory comparison at dell.com site

3.3.5 Changes at Dell

Although Dell has been the largest computer manufacturer for quite some time, it lost its market
leader ship in 2006 to HP (Nystedt, 2007), in 2007 it even lost more of its share to HP and Acer
(Nystedt, 2007). HP’s market share rose to 19,2%, widening its lead over Dell, which held a 14,6%
market share in the PC market. In the notebook division Acer snatched away the second place of Dell.
Reasons for this decline of Dell’s market share are the circumstances the company got in. A survey in
2007 (Jowitt, 2007) showed that the customer satisfaction levels of Dell have fallen again. Dell was
once the highest ranking computer business on that index (Krazit, 2004), but has dropped to one of
the lowest scorers. Financial restatements and leadership changes are other factors which
contribute to their declining market share. One of the main problems was that Dell couldn’t grow as
fast as its competitors despite strong global PC market growth. The company's quarterly earnings
highlight this issue. Despite strong revenue growth, rising costs cut into profits and the company
warned that future earnings could be hurt by cautious PC buying among financial customers (Dell,
2006).

A remarkable change in Dell’s sales model, which might have been a result of the declining market
share, is the opening of stores. This would be a logical move, since Dell is losing market share to
competitors who do sell in stores. In the summer of 2006 Dell opened two stores as a test in a
shopping mall, creating a hybrid of Dell’s direct model and a conventional store. The products of Dell
were on display, but the customer still had to order the PC online. The products would also be
delivered as if they ordered it via the Internet at home, like the normal customers do. Therefore Dells
claims that it isn’t losing confidence in the direct sales model, which made it one of the biggest
sellers of PC’s. The tenets of the model should remain the same, according to Dell (Darlin, 2006).

This news was followed up in 2007 that Dell would start selling PC’s through the American retailer
Staples (Dell, 2007). Eventually in 2007 Dell announced that it would start cooperating with Carrefour
in France, Spain and Belgium, Courts in Singapore, Gome in China, Bic Camera in Japan, Carphone
Warehouse in the United Kingdom and Wal-Mart in the United States, Canada, Brazil en Mexico.

3.3.6 Conclusion Dell casus

Dell has grown from a one-man student company to one of the biggest players on the PC market.
Their growth is mostly because of their direct sales model, exterminating the middle man. Dell used
at first telephone communication for this. Later when the Internet boomed, Dell was the first PC
company to use Internet’s possibility to their full extent. Now, after they became the biggest PC
manufacturer in the world, they have a declining market share because of the stagnant Internet
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sales. They try to improve this by going offline, opening stores and selling their products in other
retail stores. What the remarkable is of this strategy is that they lose one of their core competences,
exterminating the middle man, since the retail stores also need to make profit on their sales. This
will only increase the cost of the systems, and therefore would minimize the profit. More interesting
to see would be why their online sales are stagnant and if there is a way to improve those numbers.
One of the reasons mentioned above is the declining of consumer satisfaction, this combined with
the fact that the dialog provided on their site is mainly technical, and not very communicative toward
non-technical customers, this could be an interesting point to investigate. These are interesting
points of view for further research, where also can be looked at improving the dialog, which then can
offer better product selection for their customers, and provide better support. That way Dell could
keep its direct sales model, whilst improving their weak points.

3.4 Conclusion
Customers translate features of products to customer value. This value decides if they want to buy
the product. Increase in this value would mean an increase of sales. By making products less
complex, customers understand the features better, and the value will increase. So one solutions to
increase the sales should be to make products less complex. This can be done by giving complex
products a less complex decision making process by using a modular composition, or a well thought
design. A good example of this is the iMac from Apple. It is a computer, but it isn’t marketed as one,
it's marketed as 1 whole product, which can perform tasks the user wants. And not as a highly
complex machine which performs binary operations. This is why the iMac, although it's a very
complex technical product, sells very well under the less technical people. The number of choices in
the hardware is kept deliberately low, so customers don’t get confused.
By dividing products into four categories it gives the /"‘m
possibility to adapt the sales dialog to each one of the 7
category, thereby improving the dialog for those products. 7 ™
For further research it is interesting to see if the four 3
categories, created by two measures, complex to buy and ®
complex to use, are distinct enough to encompass all
products. Because there is another big property that
influences customers when buying a product, the price of the
product. Cheap products have shown to sell a lot better on
Internet, this becomes even more clear in the next chapter. A ot © o
good explanation for this would be that cheap products w 6“#
require less level of involvement, and customers are there — /
more easily swayed to purchase the product. The 2x2 matrix e /
would then have to be expanded with a third measure, price, . /
this would result in a 3d matrix, as shown in figure 13. T

Figure 13. 3d model with new measure ‘price

’

Although the adaptation of the dialog to the categories will

help it improve for certain types of products, there will still be products that will never successful sell
online. These are products with a high emotional value, which often require real life inspection
before the customer wants to buy them. Good examples of this are houses and cars. Before a
customer wants to buy a car, he wants to make a test drive. The internet can never replace this. But
the Internet can offer assistance and guidance.
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4 Customer Research

This chapter considers the customer research. The goal of this chapter is to give insight in buying
habits of customers, especially on the Internet. Therefore a small scale customer research is
conducted to get insight in those habits. The customer research was held under a small population of
people from various ages and education. The size of the respondent group is about 25 people large.
This brings some generalisations issues with it, but considering the scope of the thesis, the
respondent group is sufficiently large enough to conclude basic statements.

The customer research consists of a questionnaire consisting of 13 questions. The questions are a
combination of open questions and multiple choice. The multiple choice questions offer the
possibility to categorize answers easily, while open questions provide better insights. The original
guestionnaire is given in Appendix B.1. Since the market research was performed in the Netherlands,
the questionnaire is in Dutch.

Like stated above, the goal of the customer research is to give insight into buying habits of customers
on the Internet. These habits, and remarks then can be used to formulate a user model. This user
model will be presented in the next chapter.

4.1 Results

The results are based on the replies on the questionnaire. To process the multiple choice answers
statistical software is used to create graphs showing relations between properties. For the full size
graphs see Appendix B.2.

The questionnaire showed that a little less than 80% of the respondent group buys online. More
interesting to see is how this relates to age.

Age is divided into 4 categories, 12-17, 19-29, 30-50 and >50. Age was categorized because of the
relatively small respondent group . Also it is easier to see how age relates to online shopping
behaviour. The age group under 12 is not used in this questionnaire, since none of the people in the
respondence group fell into that category. Also it can be assumed that this category will nearly not
be present in internet sales.

The first category, 12-17 is pre-adulthood. This group doesn’t have a lot of own money, and are still
quite dependant on their parents. Therefore it is not unexpected to see that they are relatively
behind in internet sales. This can’t be helped, and is not going to change.

The second category, 18-29 is young adulthood, this group has grown up with internet and has the
funds to make use of it. Therefore it is expected to see a relative high percentage that uses online
shopping there.

The third, 30-50, is expected to lag a little behind. The older they are, the more legacy will be an
issue. These people haven’t grown up with the Internet, and are more reluctant to use it.

Same goes for the last category, >50, which should suffer the bigger extent of the legacy problem.
For both of these categories it is expected that this legacy issue will dissipate over the years, since
the current generation has grown up with the Internet.
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Figure 14 shows the relative relation of . Shops on Intemet
shopping online and age. It shows that the B

biggest part of the respondent group that
doesn’t shop online is in the latest 2
categories, which was to be expected. The
expectation was that the older groups would
be more reluctant to use the relatively new
Internet for purposes like shopping.
Remember that this graph doesn’t relate the
shopping with the non-shopping group, since
the percentages are relative, all the blue bars
together are 100% and all the green bars
together are 100%.

50,0%

40,0%

Percent

30,0%

20,0%

10,0%

0,0%=
1218 19-28 30-50 Above 50

Age category

My test group consisted out of 27 people. Figure 14. Relative percentage that shops online per age category
Their age is categorised as followed:

Age category: 12-18 19-29 30-50 >50

Percentage: 11,11% 44,44% 25,93% 18,52%

Table 5. Age category partitioning

To be able to normalize the data, we need the demographic data of the Netherlands (CBS, 2006). The
demographic data is shown below in table 6.

Age category:  0-11 12-18 19-29 30-50 >50

Percentage: 12,25% 12,25% 12,00% 30,40% 33,10%

Table 6. Demographic data of the Netherlands

Since the market research doesn’t consider the age category 0-11, we have to normalize those
values, as showed in table 7.

Age category: 12-18 19-29 30-50 >50

Percentage: 13,96% 13,68% 34,65% 37,72%

Table 7. Demographic data of the Netherlands with same age categories

This data then can be used to normalize the

data retrieved from the questionnaire. Using e Be,

the next formula we can get a normalized

diagram. 500%]
Nact

Shops on Internet

res *

avg 60,0%

Percent

Where N,. is the percentage of that age
category present in the questionnaire. Na,,g is
the percentage of people in that age group
according to the demographic data. And res is 200%
the number of people from the test group that

fell into that category.

40,0%

0,0%—

Using this, we can create a graph that shows the 12418 1828 050 Above 50
. A t
relative percent of the respondent group that 9¢ cateaeny
shops online, see figure 15. Figure 15. Relative percent of target group that shop online
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The interesting part is that in the group of 18-29 year old buying via the Internet is so common, all of
the respondent group in that category claims to use it. Even in the category 12-18 a majority shops
online. Although the number of people in this category was limited, and therefore less accurate.

The other two categories, 30-50 and >50, have the same reasons for not buying online, for both
categories the respondent group explained that the lack of affinity with the Internet is one of the
main reasons for not buying online. Since this is a legacy issue, it will fade out, since the current
generation has grown up with the Internet.

Other interesting conclusions are the fact that there is no real difference between genders when it
comes to online sales, for both genders approximately 80% buys online. See figure 37 in Appendix
B.2.

A little above 30% spends on average €20-€50 per purchase, little under 60% spends between €50
and €100, and about 10% between €100-€250. None of the respondent group spends under €20 or
above €250. Reasons for this are that the shipping costs make it not worth the money to spend under
€20 euro. While more than €250 doesn’t happen often, and these purchases are less impulsive, and
usually require a bigger level of investment of the customer. Therefore more customers tend to go to
specialised stores to help them make the right decision.

A small detail is that men tend to spend
more money on average than women.
About 17% of the men spend on average
between the €100 and €250 euro. While
there are no women that spend that
amount. See figure 40 in Appendix B.2.

60,0%]

50,0%]

40,0%

Percent

30,0%]

20,0%

10,0%

T T T T
£0-820 €20-€30 €50-€100 €100-€250 &250-more

Average Money Spend

Figure 16. Average money spend
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Another interesting graph is average money spend compared to age. Figure 17 shows that for each
age category the greatest part of the respondent group on average spends between €50 and €100.
The fact that people between 30 and 50

A ctegary

spend more on average could be related to 300%] s
the fact they would have more to spend. Bavore 0
While it is expected to see the same pattern

for the group >50, it is not. This group is 200%]

divided between €20-50 and €50-€100. A
possible explanation would be that they are
reluctant to spend a lot of money online,
since they don’t think of it as reliable.

The biggest deviation is the 12-18 group,
because 50% of that group spends on
average between €100 and €250. While it is
expected that this group has less to spend,

because it is still very dependent on their T em wm  wem emew e
parents, they also have very few burdens, Average Money Spend

like mortgage, or insurances.

Percent

40,0%

20,0%

Figure 17. Average money spend compared to age

The amount of shopping per vyear is
between 1 and 10 times in the respondent =7 o aliemn =405
group . With a mean of 4.05 and a standard e
deviation of 2.397.

It shows that men shop more online per
year then women. Men have a mean of
4.85 and a standard deviation of 2.609,
while women have a mean of 2.75 and a
standard deviation of 1.282. See figure 42 in
Appendix B.2.

209

~
e

Frequency Percent

E]
i

What figure 18 also shows, is that there is a 5
very small group of people that shops
deliberately more than the other people of
the respondent group . They can be seen 3

here as the lone bar on the right of the Number of Shopping per Year

graph. What can be interesting is to see
what kind of people this are, because if they Figure 18. Number of shopping per year, with normal curve

T T T T T
4 & & 10 12

ra—]

can be bound to a certain web-store, they can make a lot of profit for the store owner.
That group spends about 75€ on average, this means that this would result in 750€ on average per

year per person in this group. This is more than the other groups, for it would take the average group

750

w05 185€ on average to keep up with the spending pattern of that group, which are only few who

manage that, less than 10%, as shown in figure 16.

Relating to the questionnaire, the people that shop on an average of 10 times a year, a lot more then
the mean of 4.05, are very experienced with online shopping, and usually know exactly what they
want. They don’t expect long dialogs, but expect a fast and efficient system to bring them to the
product they want as fast as possible.
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The respondent group is mostly confronted with an interface that uses search words or product
types, and after that shows a list of products, about 60%. While 20% only is confronted with a simple
list of products. And also about 20% is confronted with a dialog which asks questions to determine
which product the customer is searching for.

The respondent group was asked to

provide 3 things which they found

appealing and useful about using their

favourite  shopping  website.  What 80,0% 1
frequently was mentioned is the possibility
for exact searches like the ISBN and author
for books and titles and directors for
movies. The possibility to see all the
features of a product in one glance is also
mentioned. It should be stated though that
most of the favourite websites are
bol.com, amazon.com, marktplaats.nl, and
several web stores that sell clothing. All
these products are low technical and don’t

40,0%

Percent

20,0%

require a high level of involvement of the 0.0% . r r

bist ofprecucts P Ren o] B b R Ao
customer. TP roaucts
To get more insight in what type of Interface of website

products are sold more often, the Figyre 19, interface used by target group

guestionnaire asked the respondent group

to select the products they bought online. The selection consisted of: books, movies, mp3-players,
clothing, software, courses, computers and cameras. These products are chosen consistently with
the matrix for complex products defined in 3.1.

Complex in use
Yes No
Complex buying process | Yes computers, digital SLR courses
No software, mp3-players books, movies, clothing

Table 8. Products used in questionnaire according to the complex products matrix

The respondent group was able to provide more than one answer to this question, therefore books
was made 100% so we can see how this relates to the other products.

Books Movies Mp3-players Clothing Software Courses Computers Cameras

100% 46.66% 26.66% 93,33%  46.66% 13.33% 60,00% 46.66%

Table 9. Product list from respondent group

If we can relate this back to the complex products matrix, we could determine where the most sales
are made. But because not all products are represented equally we need to normalize them. The
following formula will be used:

Ncat
100 * L
tot
Where
R z Ni
tot = o
= h
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C represent the collection of categories, which is here the four mentioned in the complex product
matrix. For each of these categories the total number of products the respondent group choose that
fell into that category is then divided by the number of types of products that fell into that category.
E.8. Ncomplex in use AND complex buying process would be the total number of times the products
computers and digital SLR have been chosen by the respondent group .

Pcomplex in use AND complex buying process 1S the number of different product types in that category,
which is 2. To get to a percentage we need to divide this number through the sum for each category
the total of all products selected divided by the number of types of products, R; ;-

This results in the following table:

Complex in use
Yes No
Complex buying process | Yes 29,09% 7,27%
No 20,00% 43,64%

Table 10. Relative percentage of products in complex products matrix

Even after normalizing it clearly shows that the non-complex products are the most popular on the
internet. This was of course to be expected, most popular e-stores sell products that fall into that
category. What is remarkable is that the most complex category is the second most popular. This is
caused by a modest success of selling computers online. Although this is getting more common,
there were enough remarks on the buying of complex products online.

One of the main advantages of shopping online that is mentioned is the lower price compared to that
of retail stores. Also the possibility of offering a large amount of products is considered an
advantage. Other advantages mentioned are: not having to leave the house, and the possibility to get
it delivered at home. Customers aren’t bound by opening hours and customers don’t have to wait in
line. Comparing prices is a lot easier, and it’s easier to look around in different stores.

The disadvantages are mostly about the absence of good service, and the lack of information when
the customer doesn’t really know which product it needs. Also the lack of reliability is mentioned, but
this is improving through the use of marks, which gives the customer the ability to hold the e-store
responsible, should there be an issue with the order.

The biggest reasons of the respondent group that would increase their amount of online shopping
are the increase in reliability, the ability to get answers on questions, more service, and more
guidance. The latter ones are mentioned if the customer wants to buy a product of which they aren’t
an expert on, so they would need guidance to be able to buy the product. Also the forwarding-
charges should be lowered or removed all together.

4.2 Conclusion

The customer research showed that Internet shopping is more popular than was anticipated, but
there is a lot to improve. It was clear to see that the non-complex products are much more popular
to be bought online then the complex products. This can be explained by that those more complex
products are also more expensive, figure 19 shows that the average amount of money spend is
around €50 to €100 euro, these complex products are usually more expensive than that. Also they
require more customer involvement in the buying process.

The complex products on the other hand require more attention, in the way of guiding, and service.
Customers that lack the knowledge of buying a certain complex product are still dependant on offline
guidance from retail stores to get their information.

When looking at the interface the customers are faced with, the most part, 80%, it is a list of
products, whether organised by product type or keyword. This means that only 20% of the websites
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uses a dialog to communicate towards the customer. Combined with the fact that the respondent
group mentions that there is too little communication and service towards customer, dialog could
help improve the overall e-sales process.

The questionnaire also showed that non-complex products sell the most, which was to be expected.
The more complex products sell less, because the customer has no real way of being guided through
the buying process. So by improving the way websites communicate with customers, the other
categories should be able to improve their sales.

But this doesn’t mean the Internet doesn’t play a vital role when it comes to buying complex
products, the Internet plays a more explorative purpose, and they use the Internet to find
specifications and the suggested retail price. And use product review to judge the value of the
product. Armed with that information they go to the retail store and buy the product they need. Yet
there is an a substantial group which does the same, only then armed with that information, shops at
a web shop. This group knows exactly which product they need, so they can navigate the web shop
quickly, since they can browse towards the exact product they want.
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5 User Model

This chapter consist of the user model created for this thesis. The user model is based upon the
results of the customer research and the conclusions from the previous chapters.

5.1 Presenting the model

The user model is a model to give insight in the user, how it behaves, what it goals are and what it
wants to do to reach those goals.

The goal of the model is to give an image of the customer and how that customer related to online
sales. The model consists of five parts. The first part is explaining the basic concept of the model.

The second part is about the interaction between the customer and the dialog. The third part relates
to how customers deal with the dialogs. The fourth part is to see if patterns can be derived from the
customer’s behaviour to the dialog. The last part is to discuss the model, to see where improvement
points are.

5.1.1 Use-cases

The model will be presented using use-cases. A use-case is a technique used in software and systems
engineering to capture the functional requirements of a system (Pressman, 2000). They provide
insight in how the system will be used.

Use-cases describe the interaction between a primary system actor, the initiator of the interaction,
and the system itself, represented as a sequence of simple steps. Actors are people or devices that
use the system or product. They take part in a sequence of activities in a dialogue with the system, to
achieve some goal: they may be end users, other systems, or hardware devices. Each use case is a
complete series of events, from the point of view of the actor.

In this case the actor will be the customer, and the system will be the e-sales dialog on the webpage.

5.2 User Model

The goal of the actor, the customer of an e-store, is to buy a product that would fulfil its need. The e-
sales dialog is the system that should help the actor to achieve that goal. The model shows which
actions the customer takes to achieve that goal. Each of these actions will be discussed using use-
cases. For each of these use cases it should be considered how the dialog could help.

The different use cases are based upon the results from the customer research. The customer
research showed that customers either exactly know what they want, because they have done their
research, either via Internet or offline, or are knowledgeable on the products subject.

It starts with the customer visiting the web store. This is done via a browser. After this the customer
can undertake a different set of actions. He can feel an explicit need, and therefore needs the
possibility to search for the product quickly. This can be supported with use of the dialog. The
customer can have a vague need, he feels he has a need, but doesn’t really know which product he
needs. The dialog will play an important part in this. For customers who don’t have a need, but are
just looking for bargains or just want to browse the items available, will need a browsing option.
After the customer has selected the product he needs, he will want to purchase and pay for the
product.
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Figure 20 shows the use cases, the actions the customer can take when visiting the e-store. Each of
these actions will be discussed further below.

E-store

" Visiting the Asking
web store questions

4 Explicit

//'\ need )
\’ Vague _1 Dialog

need
Customer

~ Browsing

8
\_ products =/ §_
" Purchasing Providing

" products  / \_ information /

Figure 20. UML scheme of the use-cases

5.2.1 The customer visits the website of the e-store

This is the first step the customer has to take. It visits the website of the e-store and is confronted
with the dialog which should guide him through the buying process. The customer expects a helpful
dialog that will adjust to the level of knowledge the customer has of the product, and helps him find
the product he needs.

5.2.2 The customer has an explicit need for a certain product

The customer comes to the e-store, but already has an explicit picture of the product it needs.

This use case is extended by the dialog, which means that the dialog is used for this use case. Since
the customer already has a clear need of the product, the goal of the dialog here is to provide
information, e.g. price, delivery time, warranty, etc. Also it should give a straightforward option the
select the product the customer needs, e.g. via product name, product category or ISBN search. The
customer expects to be able to get to the product he wants fast, and that information like delivery
costs are easy to get.
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5.2.3 The customer needs help to determine the need

The customer comes to the e-store, but has a vague need of what he needs. The customer therefore
needs guidance to find the product that fulfils his needs. The dialog should assist the customer by
giving the information the customer needs, and using questions to determine which features are
wanted by the customer. Therefore this use case is also extended by the dialog. The dialog can use
qguestions the determine the product the customer needs, as well provide information about the
product. The customer expects a somewhat more slow experience where he gets enough
information back from the dialog, based on his answers to be able to decide which product he needs.

5.2.4 The customer just wants to browse the products

The customer comes to the e-store, but has no specific need, it wants to browse products, to look
around. Still this use case is also extended by the dialog. The dialog would has a little role in this part,
it should give the customer the option to view certain classes of product, e.g. a certain brand, or new
products, or discounts. It can provide information on the products when needed, and provide
answers to questions about features of products should the customer need them answered. The
customer expects that he is able to browse products at his leisure, and is able to ask specific
guestions should they arise.

5.2.5 The customer purchases the product.

After the dialogue has guided the customer to the right product the customer can purchase the
product. Extends Explicit need, Vague need, Browsing products. The customer expects that he can
pay easily, using various methods, and that the overall costs are clear and logical.

5.2.6 Dialog

The core of the e-store. It provides guidance, as well as information for the customer. It uses a
database for asking and answering questions to guide to customer to the right product that fulfils its
needs. Includes Asking questions and Providing information. The customer expects that the dialog
works in his advantage, doesn’t irritate him, and can answer questions fast and in clear language.

5.2.7 Asking questions

Is one part of the dialog, this part asks questions and interprets the answer the customer gives to fill
in features. These features can then be used to determine which products meet them, and present
those products to the customer. The questions should be clear, so the customer knows what is
expected from him

5.2.8 Providing information

If the customer has questions about certain features, e.g. what the use of a certain feature is, or
what the feature adds to the product, the dialog should be able to answer those questions. The
information provided should be clear and on the level of the customer’s knowledge.

5.3 Conclusion

The dialog should be able to determine what the customer is up to, and what kind of guidance he
needs. The dialog should never irritate the customer, and should always be clear and
understandable. This information can be used to create a model for the dialog, to improve the
current dialogs and improve the shopping experience for the customer, hence increasing the sales.
This then can be used to improve the model for the dialog, which will be discussed in the next
chapter.
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6 Model dialog manager

In this chapter we will look to the dialog manager, which is the instance that determines how the
dialog responds to customer behaviour.

This chapter will be about the model for improving the e-sales dialog. It is based upon the user model
from the last chapter, to anticipate how customers will react. This model will be proven by a proof of
concept in chapter 7.

6.1 Presentation of the model

The goal of this model is to improve the current sales dialogs. We therefore assume that the dialog is
management by a dialog manager. The dialog manager is responsible for how the dialog will react to
the customer. To make a model of how the dialog manager should work, we look back to the user
model. In chapter 5 we determined that there are 3 use-cases in which the dialog is active to guide
the customer through the buying process. For each of these cases a model will be created how the
dialog manager should handle these cases. To create these models we look toward the discussed
techniques from chapter 2 and the experiences from other sites discussed in chapter 3. These models
will then be proved via a proof of concept in the next chapter.

6.2 Model

In the user model we determined the use-cases for a customer. Three of them are guided with help
of the dialog. These are the case where the customer has an explicit need, a vague need and when
the customer just wants to browse products. The model for the dialog will address these three use-
cases.

6.2.1 Explicit need

This need resembles how the most e-sales currently operates. It is expected that the customer knows
which products he needs, or that he can find it for himself. This relates to a site more table based as
we see a lot now online. This combined with a search form so the customer can find the product he is
looking for fast.

6.2.2 Browse products

This case also resembles how the most e-sales sites currently operate. Customers are left to
themselves, so they can freely browse the products of the e-store. Although this usually comes
without any support. There is where the dialog manager comes in. The dialog should be there to
assist the customer if he has questions.

The dialog manager can assist here by being there in the background of the website. The customer
can consult the dialog when needed.

6.2.3 Vague need

This is the most interesting use case, and also the most problematic. Current sites do not adapt
themselves to these customers. These customer need specific guidance from the dialog. This group is
also the group that promises the biggest growth, since this group currently goes to an offline store,
to get the guidance they don’t get online. The goal of the dialog manager for this customer group is
to find a way to retrieve the requirements the customers propose to the product they need to the
actual product that has those requirements. Because the requirements the customer proposes on
the product are not technical but more practical (e.g. the computer has to be able to create flyers),
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while the internal properties of the product are more technical (e.g. 2048MB of memory), there has
to be a conversion step between those, to get to the product the customer needs.

The goal is to propose a small selection of products which match the need of the customer, so the
customer can chose the product from that collection. As example throughout the model the buying
of a computer will be used, this its properties match well with the goal of the model. This because
the product is complex, it is technical, and it needs a certain translation from customer needs to
internal requirements.

To solve this problem, a mathematical approach is taken. The dialog will first need to get from the
customers need to a collection of features (F) which are the demands the customer has. From those
features the dialog needs to translate those to internal requirements (R) for the products. The dialog
then can use the internal requirements to get a selection of products which accommodates those
requirements best, basic information retrieval. For the sake of simplification all domains will be [0,1].

6.2.3.1 Firststep

The first step will be to extract the features the customer deems necessary for the product he
searches. These features can be extracted by asking questions. The dialog manager has a list of
predefined questions which relate to certain features. Each questions is then picked using a case
based reasoning method, the question that should give the most information gain should be
selected. At the end of the first step, the dialog then possesses the interest of the customer for each
feature. Since this technique has been discussed in other papers it will not be discussed here again
(Bergmann, Schmitt, & Stahl, 2002) (Schmitt, 2002).

6.2.3.2 Second step
The second step is to get from the features to the internal requirements. This function can be
described as F — R.

Where F is the relevant features retrieved in the first step, and R the internal requirements of the
product. To get from features to internal requirements we need to make several steps.

Say the customer deems the making of flyers as an important feature. The making of flyers will then
be in F. To be able to make flyers the computer needs a certain CPU speed. So CPU speed will be in
R. A single feature can be related to many internal requirements, whereas many features can be
related to a single internal requirement. E.g. the feature 3d design requires certain CPU speed as
GPU power. Whereas the designing of flyers and the playing of games both make different
requirements on CPU speed.
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We will first try to create a model where 1 feature is related to 1 internal requirement. For this
model we take f; € F andr; € R.

f1 will be the making of flyers.

rywill be the CPU speed.

To determine how big the effect of f;will be on the internal requirement, the dialog has to determine
how big the desire of the customer is to have this feature. We will determine this using the next
graph. The domain of all graphs are [0,1] for the sake of simplicity .

0,9
0,8
0,7
0,6
0,5
0.4
0,3
0,2

d(f1)

/ \ o

a 0,1 0,2 0,3 0.4 0,5 0,6 a,7 0,8 0,9 1

Figure 21. The interest of the customer in the making of flyers

Where d is the interest in f;.
The graph is divided in sections using letters. The sections will be explained below:

A - B:
B - C:
C-D:
D - E:
E - F:

The interest is so low, the customer could do the folder by hand.

The interest is growing, so the need for a text editor grows to.

At this interest level, the text editor provides maximum value for making those flyers.

The interest for flyers is getting so great, the value of a text-editor is decreasing.

The interest for flyer is so professional, a normal text-editor won’t be enough, more
professional options are required, e.g. a printing office.
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For making flyers we need certain software, like a text editor. This software needs certain hardware,
in this case a certain CPU speed. The next graph will link the usability of that text editor to the
internal requirements, in this case r;, the CPU speed.

1,2

u(rs)

0.8

0.6

0.4

0,2

0,1

0,2

0,3

0.4 0.5 0,6 a,7

0.8

0,9

uirs)

Figure 22. Usability of text editor software based on CPU speed

The higher the value of 7y, the faster the CPU is. The higher the value of u, the higher the usability.

Again the graph is divided in sections:

A" - 'B: The CPU speed is so low, it cannot run the software needed.
B' - C': The usability is growing, but still not optimal.
C' - D': The CPU speed is powerful enough to fully use the software.

The goal now is to combine the 2 diagrams above. The dialog needs a diagram that relates F to R, as
in this case the making of flyers to CPU speed.
We currently have:

Where d and u are in the same domain. Therefore we will take those together:

This results in:

56

fi—d
rn-ou

fizd=u-rn

r(f) = u=t(d(f)

Improving the e-sales dialog for complex products



Radboud University Nijmegen

R
‘CrTe®

g \7
"’q"!NE‘{'@

To draw this graph we need to combine the previous two. The two previous graphs are shown

combined below. Using this we can deduce the new graph.
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Figure 23. Both graphs combined

The graph we want is the one that links the interest in a feature (f;) to the internal requirement (ry).

The combined graph is shown below (figure 24):
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Figure 24. Graph relating f, tor;

To explain this graph we look to the two previous graphs. For points A — B the required CPU speed
is zero, because there is no requirement for any software, the interest was too low. Same goes for
E — F, where the interest was to professional. The next point will then be B, B’, point B is where the
customer is getting an reasonable interest in the feature, whereas B’ is the minimum CPU speed to
be able to run the software needed for feature f;. At point C the interest of the customer has
reached its maximum. The CPU speed related to that is [, this is deducted out of figure 23, and is the
speed which is sufficient for the customer’s interest level.
l is deducted by looking at the interest level of the customer at point C, which is the value k. Then in
the usability graph it is looked up which CPU speed relates to point k, which we call point l. The line
between B and C has a steepness of:

l-B'

C—B

Since the interest level of the customer is constant till D, so is the required CPU speed. The interest
then declines, till point E, with the negative steepness mentioned above. Point E is the minimum
CPU speed requirement to run the software again, B’.

Now we have this graph we can see how the interest of the customer in feature f; relates to the
internal requirement r;. The goal is now to expand this model. Next we will increase the model to
encompass 2 features and 2 independent internal requirements. Which means that the features are
related to only 1 internal requirement.

We take f3, f;, € F and ry, 1, € R. The dialog then has to determine:

r(f1)
2 (f2)

This is the same process as we have done above, only we need to repeat the process twice. Once for
the first feature and requirement, and again for the second feature and requirement. This will result
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in two graphs, which enables the dialog to determine both requirements given the interest in both
features.

The next step is to use 2 features and 2 internal requirements which are dependant of each other.
We take f;, f, € F and 1y, 1, € R. The dialog then has to determine:

r1(f1)
r1(f2)
r,(f1)
2 (f2)

We now get two measures for each internal requirement, which is not wanted. The dialog needs a
single way to determine what internal requirement is needed. Therefore we need to combine them
together.

First we will calculate each of the four graphs. Then we have to combine the graphs belonging to
requirement ry. Each of the graphs shows the minimum internal requirement needed to be able to
use that feature, given the interest of the customer in that feature. We then have to determine the
internal requirement for both of the features. Given the interest in those features, we can determine
that using the graphs. Then we have two values for each of the internal requirements. This is where
fuzzy logic comes in. We need the highest internal requirement from both, since it then is sufficient
for both features. The fuzzy OR is defined as follows:

x OR y = maximum(truth(x), truth(y))

So we need to take 7, (f;) OR r,(f5), this results in the maximum value of those two. So when used,
the internal requirement r; would be sufficient enough for either f; and f.

6.2.3.3 Third step

After the second step we have a way to get from the interest in features to the internal
requirements. Together with the first step where that interest is asked, we can determine the
internal requirements needed. The dialog also has access to a product database where all products
are listed with their internal requirements. With the use of a simple similarity algorithm it can then
be decided which product(s) resemble the internal requirements the most. These products then can
be proposed to the customer. Since this is also a known algorithm, discussed properly in other papers
(Taylor, 1968), it will not discussed here further.

6.3 Conclusion

The models shows that there is a way for the dialog to get from a-technical features, which the
customer can describe to the technical internal requirements, which can be used to select products.
Since it uses basic techniques like case based reasoning, fuzzy logic and basic mathematics it is not
hard to create a dialog manager who can control a dialog using this model. The next chapter will via a
proof of concept show the viability of this model.
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7 Proof of concept

The goal of this chapter is to show via a proof of concept that the model described in chapter 6 is
viable, and that it can be used to improve the e-sales dialog. The proof of concept will consist of an
example interaction with the dialog, showing how the model handles it, and how it improves the
communication with the customer.

7.1 Presenting the proof of concept

For the proof of concept we consider a customer with a vague need. For this example we take as
complex product the computer. The customer is looking for a computer, but he doesn’t know which
kind he needs. He has certain features he finds important to the product, but has no technical
knowledge. The customer will surf to the e-store and get confronted with the dialog.

The product chosen for this proof of concept is the computer, this because of its technical base, and
that it is a complex product. Also it modular design makes it a good example, and makes it also a very
suited product to sell online. The proof of concept can be performed with any other complex
product, or even non-complex products.

In the model we defined two collections, features (F) and internal requirements (R). Where F is the
relevant features retrieved from the customer, and R the internal requirements of the product.
For this proof of concept we take:

surfing the web, photo editing, video editing € F
CPU speed, internal memory, harddisk size € R

We choose for 3 features and requirements each because it is sufficient to proof that the model
works, and that the work generated by using larger collections is out of the scope of this paper. We
also assume that all the features and internal requirements are dependant of each other. So all
features are related to all internal requirements.

In the model all graphs have the domain [0,1] for the sake of simplification. Since the graphs now
have to relate to real requirements, the domain needs to relate to the real internal requirement
values. The tables below show how the values are related for each internal requirement.

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

1.0GHz 13GHz 16GHz 2.0GHz 23GHz 2.6GHz 3.0GHz 3.3GHz 3.6 GHz 4.0GHz

Table 11. CPU speed related to domain

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
256 512 768 1024 1536 2048 2560 3072 3584 4096
MB MB MB MB MB MB MB MB MB MB

Table 12. Memory size related to domain

0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
40 GB 80 GB 160GB 320GB 500GB 640GB 768GB 1024 1536 2048
GB GB GB

Table 13. Hard disk size related to domain
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The final outcome of the dialog is the product that fulfils the needs of the customer the best. To
achieve this a example population of the product list is needed. That list is provided below, five
different computers, each with different internal requirements:

CPU Speed Memory size Hard disk size
Computer 1 1.3 GHz 512 MB 80 GB
Computer 2 1.6 GHz 512 MB 160 GB
Computer 3 2.3 GHz 1024 MB 620 GB
Computer 4 3.3GHz 2048 MB 1024 GB
Computer 5 4.0 GHz 2048 MB 512 GB

Table 14. Example computer used in the proof of concept

The proof of concept will use the model described in chapter 6 to select a product for the customer.

7.2 Dialog

Here the model described in the previous chapter for customer with vague needs is used. The model
consists out of three steps to guide the customer to the product, step one is the selecting of the
features the customer deems important. Step two is the combining of the interest in those features
with the internal requirements. Step three is using the determined internal requirement to find the
product that fits those requirements the best.

7.2.1 Firststep

Since the customer has a vague need, it ask questions using the case-based reasoning method to find
out the features the customer deems important, and what the interest are in those features. Since
other papers have described this process in far greater detail then we could do here (Bergmann,
Schmitt, & Stahl, 2002) (Schmitt, 2002), we will not discuss the subject any further. The outcome of
the first step will be the interest of the customer in the three features. For this proof of concept we
take:

d(surfing the web) = 1.0
d(photo editing) = 0.8
d(video editing) = 0.5

Meaning the customer is really interested in using the computer to surf in the internet, finds the
feature to edit photos relatively important. For video editing the customer deems it an interesting
feature, but is not highly interested in it. These values will be used in the second step to derive
internal requirements using the graphs.

7.2.2 Second step

In the previous step the model derived the interest of the customer in the features given. Now the
model has to relate those features to internal requirements. The model will do this using graphs
which will relate the two. First we need an interest diagram for each of the features, these are shown
below for each one of the features. For a full size version of the graphs, see Appendix C.
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Figure 25. Interest graphs for the features

Figure 25 shows the interest graphs for each of the current features. The goal of the interest graphs
is to show how much interest the customer has in a certain feature. Like stated above, for this proof
of concept the features are: surfing, photo editing, video editing.

The surfing graph shows that if the customer is totally not interested in surfing, he doesn’t need
anything, but as soon the customer has even a small interest in surfing, the interest graph goes to
1.0. This because even if the customer doesn’t surf often, the computer needs to be able to run a
web browser.

The photo interest remain 0 in the beginning if the interest is so low that the customer doesn’t need
an photo editing program, or 0 in the end where the interest for photo editing is so great the
customer needs specialized hardware. The video interest graph shows us that it is more gradual, this
means that if there is a small interest, the software needed doesn’t have to be big, but as the interest
grows, more specialised software is needed. If the interest keeps growing, the value of that software
decreases, to the point where the customer is better off with a specialized solution.

Since this proof of concepts has three internal requirements, each of the interest graphs is related to
three usability graphs. A usability graph shows how well the feature performs given an internal
requirement. To create a usability graph we need to identify what is needed to use that feature on
the computer. For the first feature, surfing, the computer needs to be able to run a web browser.
Figure 26 shows how well the web browser will run given the internal requirement.
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Figure 26. Usability graphs for surfing

Since a web browser is a relative light program to run, even the most basic configuration is able to
run the software, only on the minimum amount of memory the usability is not optimal, but grows
fast to the optimum.

Since we now have the interest diagram for surfing, and the usability diagrams for each of the
internal requirements related to surfing, we can create the graphs that relates the feature to the
internal requirements, as shown in figure 27. This graphs relate a feature, surfing, to the internal
requirements in R. This way the model can determine the internal requirement when the interest is
given.

09
0,8
0,7
0.6
05
0.4
03
02
01

CPU speed(surfing)

—— CPU speedisurfing)

a 01 02 03 04 05 06 07 08 09 1

memory(surfing)

09

08
07

06

a5

04

03

0.2

01

f——— T T T T T T

a 01 02 03 04 03 06 07 08 089 1

memory(surfing)

09
08
0.7
0.6
a5
0.4
03
02
0,1

hard disk(surfing)

= hard disk({surfing)

0 01

02 03 04

05 06 07 08 09 1

Figure 27. Internal requirements related to surfing
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These graphs can provide us with the internal requirements value, since the interest in surfing is
given:

CPU speedgyrfing (1.0) = 0.0
Memorysyrfing(1.0) = 0.1
hard diskg,;fing(1.0) = 0.0

Now we have to do the same for the other two features. We start with the usability diagrams for
photo editing. For photo editing the computer should be able to run photo editing software, so the
usability graphs are based on that.
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Figure 28. Usability graph for photo editing

CPU speed and memory size have a modest effect on how the photo editing software runs, the
minimum configurations for CPU speed and memory size aren’t sufficient to run the software, but it
grows fast to the optimum. Whereas hard disk size has no effect on the performance of the software,
the minimal size of the hard disk is enough for optimum performance.
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With these graphs we can create the graphs that link the photo editing feature to the internal
requirements as shown in figure 29.
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Figure 29. Internal requirements related to photo editing

With these graphs and the given interest in photo editing we can determine the internal
requirements for this feature:

CPU speedyp ¢, (0.8) = 0.35

Memorypnoto(0.8) = 0.25

hard disk,pet,(0.8) = 0

Now only the feature video editing remains. The usability graphs are based on video editing
software, since that is used to edit videos.
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Figure 30. Usability graph for video editing

Figure 30 shows the usability for each internal requirement for video editing. It clearly shows at once
that video editing is much more intensive for a computer, and therefore requires relativity good
internal requirements to run it at full usability.

Again we can combine both graphs to relate video editing to the internal requirements:

Figure 31. Internal requirements related to video editing

CPU speed(video) memory(video)
1 1
09 09
0.8 08
0.7 07
06 N a6 T~
05 / \ 0s
04 / \ ——CPU speed(video) 04 memory(video)
03 / \ 03
02 02
01 01
0 +———— e P R
o 01 02 03 04 05 06 07 08 09 1 o o1 02 03 04 05 06 07 08 08 1
hard disk(video)
1
0,9
0,8
a7
05 S\
os / AN
04 / \ hard disk{video)
03 / \
02 / \
01
o |
1] 01 02 03 04 05 06 07 08B 08 1

67

Improving the e-sales dialog for complex products

‘CrTe®

:”qﬂnvne-{'?"\>
u(CPU speed) u{memory)

1 1
0,9 / 0,9 l
038 // 0,8 //
0,7 / 07 /
06 / 06 l
05 05

/ e U CPU speed) / s L{mEMOrY)

04 04
03 / 03 l
02 // 02 /
01 01

o /, - o L, S

] 01 02 03 04 05 06 07 0B 09 1 a 01 o2 03 04 05 06 07 08 0% 1
u(hard disk)

1
09 /
08 /
07 /
06 /
05 /

/ ulhard disk)

04
03 /
0,2 /
0,1 //

il T

o 01 02 03 04 05 06 07 08 09 1



CrTe®

Radboud University Nijmegen

RNy,
ra

'ﬁma-'{"?‘?7
With the given interest in video editing, the internal requirements are:

CPU speed,jgeo (0.5) = 0.65
memoryyigeo(0.5) = 0.675
hard disk,;z.,(0.5) = 0.65

To determine the internal requirements the product should have, we now take the fuzzy OR on each
internal requirement for each of the features. The fuzzy OR takes the maximum of the three values.
This makes sure that the internal requirement is sufficient enough for all three of the features.

CPU speed;orqr = CPU speedgyrring OR CPU speedpporo OR CPU speedyige,

CPU speed;ytq; = 0.0 OR 0.35 OR 0.65
CPU speedytq = 0.65

Memory sizeioeqr = Memory sizegrring OR Memory sizepporo OR Memory sizeyige,

Memory sizeiytq; = 0.1 OR 0.25 OR 0.675
Memory size;ypq; = 0.675

Hard disk size;orq = Hard disk sizegrfing OR Hard disk sizepporo OR Hard disk sizeyige,

Hard disk size;ytq; = 0.0 OR 0.0 OR 0.65
Hard disk size;ytq = 0.65

7.2.3 Third step

In the third step the dialog selects which product or products resemble the internal requirements
calculated at step 2 the best. First we need to translate the values for each of the internal
requirements back to their respective value. We therefore use the tables mentioned in 7.1:

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

1.0GHz 13GHz 16GHz 20GHz 23GHz 2.6GHz 3.0GHz 3.3GHz 3.6GHz 4.0GHz

Table 15. CPU speed related to domain (from 7.1)

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
256 512 768 1024 1536 2048 2560 3072 3584 4096
MB MB MB MB MB MB MB MB MB MB

Table 16. Memory size related to domain (from 7.1)

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
40 GB 80 GB 160GB 320GB 500GB 640GB 768GB 1024 1536 2048
GB GB GB

Table 17. Hard disk size related to domain (from 7.1)

To calculate the internal requirements, we look them up in the tables above, and take the value
closest to it. This results in:

CPU speed;ytq = 0.65 = 3.0 GHz

Memory size;ytq = 0.675 = 2560 MB
Hard disk size;ytq; = 0.65 =~ 768 GB
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Now we have the internal requirement values we need. We take the table of example computer
from 7.1. A simple information retrieval algorithm can select the product that resembles these values
the most. This has been discussed plenty in other papers (Taylor, 1968), so we won’t discuss it
further here. Since this example population is so small, it is easy to see that Computer 4 resembles
the internal requirements the most, this would then be a good choice for the dialog to offer to the
customer.

CPU Speed Memory size Hard disk size
Computer 1 1.3 GHz 512 MB 80 GB
Computer 2 1.6 GHz 512 MB 160 GB
Computer 3 2.3 GHz 1024 MB 620 GB
Computer 4 3.3GHz 2048 MB 1024 GB
Computer 5 4.0 GHz 2048 MB 512 GB

Table 18. Example computer used in the proof of concept (from 7.1)

7.3 Conclusion

This proof on concept based on the model presented in chapter 6 shows that the model is viable.
Using questions to find the interest of the customer in the features, and use those to relate them to
internal requirements is a process which can be handles by an digital agent. The customer doesn’t
have to be confronted with the technical requirements, while still getting the product that fulfils his
need. Although this proof of concept was limited in means of features, internal requirements and
example products, it is not hard to scale it up. A point for further research would be how this model
would behave in a real world example.
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8 Conclusion

The goal of this these was to improve the e-sales dialog for complex products. To achieve this goal
the thesis was divided in six sections. First the current techniques where discussed, these techniques
have a very theoretical basis, and it was not sure if they would be any use in improving the e-sales
dialog. Of the four techniques discussed, three were used in creating the model that would improve
the e-sales dialog. Case-based reasoning is used for creating a question database and to create an
algorithm to select the questions that would bring maximum information gain for the dialog. Fuzzy
reasoning is used to take features graphs together when opposed with multiple features to
determine the internal requirement value. The user model is used to create a model of the customer,
this model was used to create the dialog manager model, which uses the user model to determine
what to expect from the customer.

To be able to improve the e-sales dialog, a better understanding of complex products was needed.
Therefore it was attempted to define complex products using 2 axles, complex to buy and complex to
use. Although it was hard to distinguish between to the axles, it gave us a handle to classify four
kinds of complex products. This then could be used by the e-sales dialog to determine the approach
needed given the type of complex product the dialog was trying to sell.

To get a better idea of how dialogs work, a real life example was used, the dialog of Dell.com. To
understand the company better, a small casus about Dell was written to get background knowledge.
The dialog used by Dell showed some interesting properties, this combined with findings in papers
researched in the first chapter showed that the dialog was too complex to serve customers that
didn’t have background knowledge of the product.

To be able to interpret those findings, a small market research was performed. This market research
consisted of a questionnaire that covers the buying of products online. The respondent group
consisted out of 27 people, who answered questions about buying products online, and what they
thought were the strong and weak points of the current dialogs they are confronted with. This
provided an insight in how customers approach the buying online. Many customers use the internet
only for explorative purposes, where they afterwards till buy the product in an offline shop.

With the data retrieved from the customer research a user model could be created. This model
consisted out of an UML schema consisting of use-cases. These showed the actions a customer would
undertake when buying online.

With all the data combined from the previous chapters a model for the dialog manager was derived,
the goal of this model was to improve the sales for complex products. The model started with a
customer which had a vague need and it would end with a product that would fulfil the need of that
customer. The model consists out of three steps. The first step determine which features of the
products the customer deems important. The second step is to translate the interest in those
features to the internal requirements of the products. The third step then is to find the product from
the product list that resembles the found requirements the most.

This model was then proven valid using a proof of concept, which used as example products
computers, since these are a good example of complex products which have a good future of being
sold online.

The model shows how a successful e-sales dialog should be created, and which demands it should
meet. The model therefore gives a handle so current e-sales dialogs can be improved, and therefore
sales online for complex products can be improved.
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8.1 For further research

The model which tries to classify complex products is maybe to distinct. A third property, price, could
be introduced so a three-dimensional model could be presented to classify complex products. This
because the price has a significant effect on the selling of the product online. The market research
was performed with a limited respondent group. To get better results the market research could be
repeated with a larger respondent group. The model created is proven via proof of concept, an
interesting subject for further research would be to prove the model using it in a real life example.
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This appendix contains the process a customer goes through when buying a computer at dell.com.
The dialog is shown step by step through screenshots. The screenshots were taken on 7 January 2008
from the American Dell site (www.dell.com).

A.1 Selecting a desktop computer

Inspiron Desktops

$349

Starting Price

fonitor not included

As low as $11month!
2 apply | Learn More

@) Continue

< Btunning widescreen flat
panel dizplays

« Highly customizakle with
hi-def and data back-up
optionz

Cour choice of fully
expandakle or space-zaving
designs

- 3GE FREE: Dell DataSate ™
online Backug for 1-yr with PC
Purchaze fram Dell

—_ T
XPS Desktops XPS All-in-One
Starting Price $999  Starting Price T4 499
Instart Savings 100 Instart Savings F150
Subtotal $ng Subtotal $1 -349
Monitor not included Offer Details

Offer Details

As low as $2?.l‘mu:unth1
F=  apply | Learn Maore

@) Continue

« Dell'z highest perfarmance &
gaming desktops

* ¥P'S 420 now with Intel®
Guad Core Processzar, 3GH
Memory and pre-installed
Adobe software

« Firzt-Clazz Service - majority
of callz answered in less than
2 minutes

- 1038 FREE; Dell DataSate ™
Online Backup for -y with
PZ Purchiaze from Dell

Figure 32. Selecting a desktop computer

As low as $41imarth’
= Apply | Learn More

OCuntiule

- Designed for beauty,
inzpiration, and power

- All-in-one convenience wvith &
single power cord

“\Watch and record live ThE

- First-Clazs Service - majority
of callz answered in less than
2 minutes

- 10GB FREE: Dell DataSafe ™™
Online Backup for 1 -vr with
PZ Purchasze from Dell
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A.2 Inspiron desktop selection

Inspiron Desktops

T B

Inspiron Shim Desktops Inspiron Desktops
Starting Price ... $34Q Starting Price ... $3EQ
Monitor not included Monitor not included
Az o az 1 1imorth Az lovwy as $12.l'r1'u:|r|th*I
F-':: Apply | Learn More F:: Apply | Learn More

Epace-zaving Dell slim-deszign - Dell's most expandable Inspiran
desktop PC= are 41% smaller desktops with dual bays and 2
than standard Dell desktop PCs mare UzB ports than Dell's

« Acvanced hi-def options, slim-design deskiops
including widescreen flat - Advanced hi-def options,
panels and vivid graphics including widescreen flat

panels and vivid graphics

Figure 33. Inspiron desktop selection
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Built For You
Stadting Price.

Inztant Zavings

Subtotal ... ...
Offer Details

As lowe 55 $1ﬁ.l‘mu:-nth1
= 2pply | Learn More

« ey features included - Plus
mare recommendations to truly
make it your own

« Choosze among everyday
productivity, photo factary,
wireless netvworking or hi-def
multirnedia
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Featured Systems

Inspiron 530

Starting Price $369

Monitor not incluced

Az loww s $12J‘m0rﬂh.1
= Apply | Learn Mare

€@ customize with
Windows Vista
€ customize with
Windows XP
Intel® Celeron & Processar 420

{1 BOGHz, 500 FSE)

Operating System [7]
Genuine Windowves Vista® Home
Basic - English

Video Cards (]

Integrated Intel Graphics Media
Accelerator 3100

Memory [ 7]

1662 Dual Channel DDR2
SDRAM at BETMHz- 20IMMs

Hard Drives [7]
250GE® Serial ATA Hard Drive
(F200RPM) weDataburst
Cache™

Monitor 7]
Mo Monitar

Optical Drive [2]

45¥ CORWIDYD Combo Drive

Security Software (]
Mo Subscription (only 30-day
protection)

Office Productivity Software
(Pre-Installed)

(7]
Microsoft Waorks 8. DOES NOT
INCLUDE MS WORD

Warranty & Service [7]
1%r In-Home Ser\-’ice,4 Parts +
Lahor,5 24x7 Phone Support

Inspiron 531 Inspiron 531 Inspiron 530

Starting Price b s =] Starting Price fro9 Starting Price 549
Inztant Savings F100 Instant Savings 150 Inztant Savings 150
Subtotal $499 | suntotal $649 | suntotal $699
Offer Details Offer Details Crffer Details

Az |owy as $15J‘m0|‘ﬂh.1
= Apply | Learn More

€ Customize with
Windows Vista

Processor (]
A0 Athlon™ B4 X2 Dual-Core
4000+

Operating System [7]

Genuine Windows Vista® Home
Bazic - English

Video Cards (]
MWIDIA GeForce 6150 SE

Integrated Graphics GPU

Memory [7)

1662 Dual Channel DDR2
SDR&M at G67MHz- 2DIMMs

Hard Drives (7]
250667 Serial ATA Hard Drive
(7200RPM) wiDataBurst
Cache™

Monitor =]

17 inch SE178WFP Widescresn
Flzt Panel Monitar

Optical Drive (2]
45 CO-RwWY DD Combo Drive

Security Software (]
Mo Subscription (only 30-day
protection)

Office Productivity Software
(Pre-Installed)

Q
Microsaft Works §. DOES NOT
INCLUDE MS WORD

Warranty & Senvice [7]
1% In-Home Ser\rice,4 Parts +
Labor,5 24x7 Phone Support

As lowy 8 $2l:h'm0|'|th'I
= Apply | Learn hiore

€ Customize with
Windows Vista

Processor (]
MWD Athlon™ 64 X2 Dusl-Core
5000+

Operating System (7]
Genuine Windows Vista® Home
Premium - English

Video Cards (]
MYIDIL GeForce 6150 SE
Integrated Graphics GPU

Memory 17

1662 Dual Channel DDR2
SDRA&M at BE7MHz- 20MMs

Hard Drives (7]
320667 Serial ATA Hard Drive
(7200RPM) w/DataBurst
Cache™

Monitor aQ

19 inch SE198WFP Widescreen
Flzt Panel Monitar

Optical Drive (=]
1 6x DYD+I-RAM Drrive:

Security Software (2]
Mo Subscrigtion (only 30-day
protection)

Office Productivity Software
(Pre-Installed)

7]
Microsaft Works 8. DOES NOT
INCLUDE MS WORD

Warranty & Senvice (7]
1%t In-Home: Serwfice,4 Parts +
Lahor ,5 24x7 Phone Support

As lowy 8 $21J‘rn0|'|th'I
= Apply | Learn hore

€ customize with
Windows Vista

€ customize with
Windows XP

Collapse =

= Processor 2]

Processor (7]
Intel® Care™ 2 Duo Processar
E4500 (208 L2

Cache 2.20GHz 800 FSE)

Operating System Q
ine Window s Vista® Home
Premium - English

Video Cards (7]

Integrated Intel Graphics Media
Accelerator 3100

Memory 17

1GE% Dual Channel DDR2
SDRAM at BE7MHz- 2DIMMs

Hard Drives (7]
320667 Serial ATA Hard Drive
(7200RPK) w/Databurst
Cache™

Monitor (2]

19 inch SE198WFP Widescreen
Digital Flat Panel Monitar

Optical Drive Q
16X DD+ Drive

Security Software [7]
Mo Subscription (only 30-day
protection)

Office Productivity Software
(Pre-Installed)

7]
Microsaft Warks 8. DOES MOT
INCLUDE MS WORD

Warranty & Service (7]
1%t In-Home: Service,4 Parts +
Lahor ,5 247 Phone Support

Figure 34. Featured Systems
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System & Service
$397 Starting Price
F156 Inztant Savings

‘CrTe®

g \7
"’q"!NE‘{'@

As -

Selected

Selected System

798 Starting Price.
121 Instant Savings

Select a Protection E\@“Cfff@ Ef“car@
remium us
Plan and Save

System & Service System & Service
Starting Price. ... F956 Starting Price
Instant Savings ... F189 Instant Savings
Subtotal............. $797 subtotal
After$100 + 10% adfl After $100 + 7% affl
Offer Details Offer Dretails

Mo interest for 6 maonthswhen you select a DellCare
| == plan (Gualified customers only)

FIX YOUR SYSTEM

3-Year -\/
In-Home SEW‘iCEz, parts &

Iahur3, + 24x7 phone
support

PROTECT YOUR
SYSTEM & DATA

1-¥ear

10 GB Secure online "
backup of photos, videos,
music, data

1-¥ear

Automated PC "
maintenance to optimize
system performance

3-Year

Trend Micro™ wvirus, v
spyware protection suite
(Pre-installed)

EXPERT HELP DESK

T-Months J
Phone based expert help
for wireless, setup,

security and more*

Figure 35. Select protection
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Orffer Details

After F100 off!

1Year

1Year
(3GH)
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A.5 Select features

You are here: B= 32 = Home & Home Office

Radboud University Nijmegen

@ Build my pen | @ Add My Software & Accessories €] Protect My Investment () Review & Continue

Dell offers 2 ways to help you shop.

LIVE  CLICK
ar TOCHAT

¥ SWITCH TO LIST VIEW

i

Sample image anly

£ o =

T o5 Sysiem

hionitar

JECEEELN

Wemary

SELECT MY PROCESSOR

0 Help Me Choose

Loaking for 3 more powerful, expandsble option? Click here to check out the

HPZaz0.

AMD Athlon™ 54 %2 Dual-Core 4000+ [Included in Price]
AMD Athlon™ 84 %2 Dual-Core 4400+ [add $40 or $2/menth’]
AMD Athlon™ 84 %2 Dual-Core 5000+ [add $70 or $3/menth’]

Go to Next Component
o Buy Now

=

Optical Orive

et

Hard Drive “ddeo Card

il

Sound

-

Dell Inspiron 531

Instart Savings ...

Starting Price $599

Az low a5 §15month
= Aply | Learn More

€ Discount Details

$499

B Preliminary Ship Date: 111672008

&= Print Summary

My Components
+ AMD Athlon™ B4 x2 Dual-Core 4000+
» Genuine Windows Vista® Home Basic -
English
+ 17 inch SE178WFP Widescreen Flat
Panel Monitor
- 1GB Dual Channel DDR2 SDRAM at
BE7MHz- 2DIMM:
+ 250GH Serial ATA Hard Drive (7200RF M)
wwDataBurst Cache™
+ 45X CD-RWy VD Combo Drive
 WVIDIA GeForce 6150 SE Integrated
Graphics GPU
- Integrated 7.1 Channel Audic
- Dell USP Keyboard and Dell Optical USB
Mouse
+ Mo Floppy Drive Included
+ S5 PC| Data Fax Modem
My Software & Accessories
« No speakers (Speakers are required to
hear audio from your spstem)
- Mo Subseription (enly 20-day protection)
= Microsoft Wors 8. DOES HOT INCLULE
MS WORD
»Yahoo! Music Jukebox - Music Flayer
My Service
= 11 In-Home Service, Pars+ Labor, 24x7
Fhoene Support
+Included 3 GB DataSafe Online Badup

It

Figure 36. Selecting features 1

You are here: B= US4 » Home & Home Office

@ Buita My Den | O Add My Software & Accessories

© protect My Investment ) Review & Continue

Dell offers 2 ways to help you shop.

LUVE  CLICK
ar TOGHAT

» SWITCH TO LIST VIEW

MEMORY

Help improve multi-tasking, speed up
gaming, and take your PC's performance
even higher with increased RAM.

IMDHI

Processor  Operating System Woritar

© W ==

[ ey ]

SELECT MY MEMORY

e Helg Me Choose

1GB Dual Channel DDR2 SDRAM at 667 MHz 2DIMMs
[Included in Price]

2GB Dual Channel DDR2 SDRAM at 657 MHz 2D1MMs
[add $100 or $3/month’]

3GHA Dual Channel DDRZ SDRAM at 667 hiHz - 4 DIhdhis
[add $250 or $8/month]

4GB Dual Channel DDR2 SDRAM at 657 MHz S0 1MMs
[add $370 or $12/month’]

2GH Dual Channel DDRZ SDRAM at 200MHz ZDIMMs
[add $150 or $5/month']

4GH Dual Channel DDRZ SDRAM at 300k Hz SDIhihts
[add $420 or $13/month’]

2GB Dual Channel DDR2 SDRAM at 200MHz - 4 DIMbs
[add $300 or $%/month’]

G Previous Component

Optical Drive

Hard Drive *ddeo Card

° Go to Next Component

il

Sound

e

Dell Inspiron 531

Starting Price ... 599
Instant Savings .o JF100
$499

Az low as §15month
Lpply | Learn Mare

@ Discount Detail

I Preliminary Ship Date: 1602008

&4 Frint summary

My Components

« AWD Athlon™ 64 X2 Dual-Core 4000+

+ Genuine Windows Vista® Home Basic-
English

- 17 inch SE17EMFP Widescreen Flat
Panel Monitor

+ 1GB Dual Channel DDRZ SDRAM at
BETMHZ 2D hihis

- 260GB Serial ATA Hard Drive (FZ00RFM)
wDataBurst Cache™

- 48 CD-RWY DVD Combo Drive

« NWIDLA GeForce 6150 SE Integrated
Graphics GFU

- Integrated 7.1 Channel Audio

« Dell USE Keyboard and Dell Optical USB
Mouse

« No Floppy Drive Included

- 56K PCI Data Fax Modem

My Software & Accessories

- No speakers (Speakers are required to
hear audio from your system)

« No Subscription (anly 30-day protection) | |

- hicrosoft ilfarks 8. POES NOT INCLUDE
WS WORD

+ “rahoo! Music Jukebox - Music Flayer

My Service

« 1YrIn-Home Senice, Parts + Labor, 247
Phone Support

«Included 2 GB Datas afe Online Backup

Figure 37. Selecting features 2
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A.6 Help me choose

Help Me Choose: AMD Processor

Qverview Recommendations Compare Side-by-Side

Do more while juggling multiple tasks with powerful dual-core processors. The
processor, or CPU, is the most important compaonents in your Dell

Inspin:mTM desktop. It processes the critical information and instructions that make
your Inspiron perform.

The speed at which your Inspiron runs applications, loads images and downloads
files depends in part on the processor. Bandwidth, clock speed and the number of
cares in the processor all help determine performance.

Upgrading a processor after purchasing your Inspiron can he costly and difficult.

Because ofthis, Dell recommends that you choose a processor with enough
performance to meet your needs well into the future.

Figure 38. Help me choose: AMD processor, tab 1

Help Me Choose: AMD Processor

Cheryigy Recommendations Compare Side-hy-Side

The systerm you are configuring may orf may not include all of the options listed here.

If you want... Choose...

Multitasking ability for demanding applications,  AMD Athlon™ 64
data transfer and downloads, as well as top %2 Processor
perfarmance for playing muoltithreaded games.

Enough power far simple games and typical AMD Sempron™
productivity applications such as word
processing and e-mail.

Figure 39. Help me choose: AMD processor, tab 2
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Help Me Choose: AMD Processor

TR = Fecommendations Compare Side-ky-Side

Sempron
AMD Athlon™ 64 x2 AMD
Processor Semmn.'mT"r1
Windows Vista Premium v v
Advanced Multimedia v -?‘
Next-Gen Multi-Threaded Games v -'K
Multimedia Creation (Especially v -‘K
Video/Audio Editing) -
Number of Cores T Qne
L2 Cache 2B a12KB

Figure 40. Help me choose: AMD processor, tab 3
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A.7 Select accessories

You are here: B= Usa = Home & Home Office

Radboud University Nijmegen

my Dell | @) Add My Software & Accessories | © protect My Investment @) Review & C

¥ SWITCH TO LIST VIEW

Sample image only

RN

“opren

qﬂma"‘"

Dell offers 2 ways to help you shop.

LIVE  CLICK t
CHAT WBH“T

@l'ﬂ%‘@

Speakers Aeti-wirus Software  Office Software Entertainmerit &

SELECT MY PRINTER
e Help We Choose

[] Dell A0 926 - Includes Madia Card Reader [$99 or $3/month']
Dell Recommended

[ el 410842 - Includes Fax [$149 or $5/month’]
[7] pen wireless AI0 965 - Integrated WiFi, Fax, 2.4 Display and Card

Reader [$258 $209 or $7/month’]
Save §al off thiz Dell 965 Wireless Printer! Discount Details

[ el Laser Frinter 12200 [$209 $199 or $6/month’]
Save §100 off Dell 1320c Printer! Discount Details

& Previous Component

o Go to Next Component

Tap Selling
Editing Softwara Software

“hlue Packs Desktop
fecassarias

Dell Inspiron 531

Az oy as §15mornth
= Apply | Learn More

9 Dizeount Detailz

Starting Price $599
Instant Savinogs F100
Subtotal $499

B Freliminany Ship Date: 11erzons’

Q Frint Summary

+ 485 CD-RWY DVD Combo Drive

+ HVYIDIA GeForce G150 SE Integrated
Graphics GPU

- Integrated 7.1 Channel Audio

» Dell USE Keyboard and Dell Optical USB
Mouse

» Mo Floppy Drive Included

+ 56K PCI Data Fax Modem

My Software & Accessories

» Mo zpeakers (Speakers are required to
hear audio fram your system])

+ No Subscription (only 30-day protection)

+ Microgoft Wots 2. DOES NOT INCLUDE
MS MORD

*vahoo! Music Jukebox - Music Player

My Service

+ 1%t In-Home Service, Pars + Labor, 247
Fhone Suppart

- Included 3 &B DataSafe Online Backup
for 1T

+ 6 Months Ris-Free Trial AOL Advantage
Intermet Access

Also Includes

» Mouse included with Keyboard purchase
+ Adobe® Acrobat® Reader8.1

« Integrated 10/100 Ethemet

» Windows Vista™ Basic

* No i sothware pre-installed

*

Figure 41. Select accessories
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A.8 Select Warranty

You are here: B= 154 » Home & Home Office

Radboud University Nijmegen

o Build My Dell o Add My Software & Accessories | 0 Protect My Investment | o Review & Continue

¥ SWITCH TO LIST VIEW

ONE CLICK.
PEACE OF MIND

Fecidents

Warranty

Protection Against  Getting-Started

g %
3% E
& g
1, o
et

Dell offers 2 ways to help you shop.

LIVE  CLICK
cHAT TOCHA

SELECT MY WARRANTY AND SERVICE Liellng Loy £
Starting Price $399
0 Help e Choose Instart Savings $100
Enjoy the convenience of 24/7 phone and online support and even service in your home
needed). In-Home, Parts and Labor, Next Business Day Service™ — Provided wia third party Subtotal $499
contract with customer. Technician wil be dispatched if neceszany following phone-bazed sl 1 5inanth
troubleshooting, usually the next business day or next day as indicated below. Aorailability _S O S o
vares. Other conditions apply == Apply | Learn More
et $50 in Dell Dollarswith 4 yr LTD Waranty and AtHome Senice
1 9 Dizcount Details
[add $200 or $6/month'] 1
Dell Recommended B Freliminary Ship Date: 1/15/2008
21 In-Home Service, Pars + Labor, 247 Phone Support iy Frint Summary
1 A
[add $170 or $6/month’] - 48X CD-RWI DVD Combo Drive -~
2%1In-Home Senice, Pars + Labor, 247 Phone Suppaort » MVIDIA GeForce G150 SE Integrated
[add $90 or $3/month’] traphics GPU
¥t In-Hame Serice, Pars + Laber, 2447 Phene Support [Included in Price] | "iedrated 7.4 Channel Audio
- = Dell USB Keyboard and Dell Optical USB
£ Previous Component @) Go to Next Component Mouse
« Mo Floppy Drive Included
@) Buy Now - 56K PCI Data Faxt Modem
My Software & Accessories
» Mo zpeakers(Speakers are required to
hear audio from your system]
= No Subscription {only 30-day protection)
» Micrasoft lades 8. DOES HOT INCLUDE
MS MiORD
= Wahoo! Music Jukebox - Music Player
My Service
= 1¥1In-Home Service, Parts + Labor, 2457
Phone Suppart
» Included 3 GB DataSafe Online Badip
for 1%
« G Months Rig-Free Trial AOL Advantage
Internet Access
Also Includes
X ~ | P » Mouse included with Keyboard purchase
\5 i v = Adobe® Acrobat® Reader 8.1
= Integrated 10/100 Ethernet
Dataafe Online PG Transfer and Installation Dial-Up Irtemet Enwi | ind Wigta™ Basic
Backup Tunelp Senrices Poress Optinns - No Entertai tsoftare pre-installed v_

Figure 42. Select Warranty
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A.9 Review the product

You are here: B= US4 = Home & Home Office

o Build My Dell o Add My Software & Accessories o Protect My Investment | o Review & Continue ‘

PROCESSOR
OPERATING SYSTEM
MONITOR

MEMORY

HARD DRIVE
OPTICAL DRIVE
VIDEO CARD

SOUND

KEYBOARD & MOUSE
FLOPPY & MEDIA READER
MODEM & WIRELESS

SPEAKERS
ANTIVIRUS SOFTWARE
OFFICE SOFTWARE

ENTERTAINMENT &
EDITING SOFTWARE

@ My Service

£ Print Surnmary @ Add to My Wish List

@ REVIEW MY SUMMARY

Congratulations! Your system is ready to be built.

We have some recommendations foryau highlighted in green below.

TE) My Components

AMD Athlon™ 64 %2 Dual-Core 4000+

Genuine Windows Vista® Home Basic - English

17 inch SE178WFP Yidescreen Flat Panel Monitor
1GB Dual Channel DDR2 SDRAM at 667MHz- 2DIMMs
250GB Serial ATA Hard Drive (7200RPM) wiDataBurst Cacha™
48x CD-RWI DVD Cambo Drive

MYIDIA GeForce 6150 SE Integrated Graphics GPU
Integrated 7.1 Channel Audia

Dell USH Keyboard and Dell Optical USB Mouse

Mo Floppy Drive Included

6K PCI Data Fax Modem

E) My Software & Accessories

Mo speakers (Speakers are required to hear audio from your systerm;
Mo Subscription {only 30-day protection)

Micrasoftorks 8. DOES NOT INCLUDE M5 WORD

Dell Recommends

Heed Excel, Word and Powerpaint? Upgrade to Miorosoft Office H&S 2007 today.

¥ Upagrade to Microgoft® Office Home and Student 2007 [add 149 or$51month1]

‘ahoo! Music Jukebaox - Music Player

a4
AP0V
CrTe®

)

\7
MiNe

Dell offers 2 ways to help you shop.

LIVE  CLICK
CHAT TOCHAT

CLICK
"TALK
HAM T0 $PM C5T

€) Add To Shopping Cart

edit
edit
edit
edit
edit
edit
edit
edit
edit
edit
edit

edit
edit
edit

edit

I>|

Dell Inspiron 531

Starting Price 399
Instant Savings F100
Subtotal $499

Az lowe as §15month
o Apply | Learn More

9 Discount Dretails

BB Freliminary Ship Date: 11erz008’

|«

ESSENTIAL ADD-ONS

M| FProtect your Dsta
e Keep your system protected
=] from hammful spywware!

L
Q@ Addto system
Surge Protector
Add a surge protector to

provide pratestion for your
investment!

$27
@ A~ddto system

Con't forget! USH drives are

an easy way to share
presentations and

., documents.

$50

Q ~ddto system

"

% Upgrade your system!
@0,& $80

Q Addto system

Don'tforget to add a Dell 826
A , | printerto print, copy, orscan! |y

Figure 43. Review the product
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Appendix B
This appendix contains the interview used for customer research in chapter 4. Since the interviews
were taken in the Netherlands, their language is in Dutch.

B.1 Questionnaire

Deze vragenlijst is onderdeel van mijn afstudeerproject in de studie informatica en heeft tot doel
inzicht te krijgen over de verkoop van complexe producten via Internet. Tevens wil ik met behulp van
de vragenlijsten antwoord krijgen op de vraag hoe verkoop via Internet zo dicht mogelijk bij de
verkoop in een echte winkel kan komen te liggen, bijvoorbeeld door gebruik te maken van dialogen.
Probeer de open vragen zo uitgebreid mogelijk in te vullen, zodat ik er zoveel mogelijk informatie uit
kan halen.

De vragen zijn multiple choice waar mogelijk, omcirkel wat voor u van toepassing is, meerdere
antwoorden zijn mogelijk. Bij sommige vragen word er ook nog een toelichting gevraagd, vul deze
dan ook in.

Neemt u de tijd om deze vragen serieus in te vullen. Bij voorbaat dank voor uw medewerking.

Leeftijd: ...
Plaats: e,
Geslacht:  man /vrouw

1. Schaft u wel eens producten aan via het Internet (via webshops bijv, bol.com, neckerman, free
recordshop, etc)?
ja / nee

Zo nee, waarom schaft u geen producten aan via het Internet?
Moeilijkheidsgraad / prijs / beschikbaarheid / betrouwbaarheid / anders

Toelichting:

Indien u bij vraag 1 nee heeft geantwoord, ga verder met vraag 8.

2. Zoja, hoe vaak ongeveer per jaar?
......... keer

3.  Wat geeft u gemiddeld uit per keer dat u aankopen doet op het Internet?
€0-€20/ €20-€50 /€50 - €100 / €100 - €250 / €250 - meer
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(Denk bij de beantwoording van de volgende vragen aan de website die u het vaakst heeft gebruikt
voor het doen van aankopen via Internet)

4.

86

Als u producten koopt via het Internet, met wat voor interface wordt u dan geconfronteerd?

De interface is de manier waarop de website de gegevens aan u toont. Dit kan zijn via een lijst
met producten onder elkaar. Of dat na het geven van een zoekterm of het selecteren van een
producttype een lijst van geselecteerde producten wordt weergegeven. Of door middel van een,
die via een uitgebreide vragenlijst bepaald welk product u zoekt.

Lijst van producten / Eerst zoekterm of product type, dan een lijst van geselecteerde producten /
via een uitgebreide vragenlijst wordt een kleine selectie producten getoond / anders

Toelichting:

<o

&
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<o

Geef hieronder aan welke soort producten u al eens via Internet heeft gekocht of bij
gelegenheid waarschijnlijk via Internet zou aanschaffen? (omcirkelen wat van toepassing is)

Boeken / films / mp3-speler / kleding / software / cursussen / computers / camera’s / ...

Anders, namelijk:

Sommige producten zijn lastiger te verkopen op het Internet dan andere producten. Welke
producten lijken u lastig te (ver)kopen via het Internet? En waarom?

Hoe gaat u te werk als u een product wilt kopen, waarvan u niet voldoende kennis heeft om het
onmiddellijk aan te schaffen (bijvoorbeeld fotocamera of geluidsinstallatie), of waarvan u niet
precies weet welke eigenschappen u nodig heeft (een computer)? Zoekt u informatie op
Internet? Koopt u het daarna via Internet of toch in een gewone winkel? Of koopt u het product
in overleg met een verkoper?
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B.2 Graphs

A collection of the graphs used in the thesis which were derived from the questionnaire.

30,0%]

60,0%—

40,0%

Percent

20,0%
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Shops on Internet

Figure 44. Percentage of respondent group that shops online

Yes

50,0%
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Figure 45. Percentage shopping online related to age
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Figure 46. Age category partitioning
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Figure 47. Relative percentage per age category that shops online
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50,0% Shops on Internet
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Figure 48. Total percentage per age category
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Figure 49. Shopping online related to gender

90
Improving the e-sales dialog for complex products




. . . > 3
Radboud University Nijmegen ;G :
%Mma-‘e}
£0,0%]
50,0%]
40,0%
ol
=
[ 1]
2
@ 30,0%=
o
20,0%
10,0%
0,0% T T T T T
-0 £0-550 £50-£100 £100-8250 £250-more
Average Money Spend
Figure 50. Average money spend
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Figure 51. Average money spend related to age
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Figure 52. Average money spend per gender
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Figure 53. Histogram of number of shopping done per year with normal curve
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Figure 54. Histogram of shopping done per year per gender
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Figure 55. Interface used by respondent group
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Appendix C

This appendix contains the graphs used in the proof of concept.
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Figure 560. Interest graph for surfing
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Figure 57. Interest graph for photo editing
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Figure 58. Interest graph for video editing
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Figure 59. Usability CPU speed for surfing
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Figure 60. Usability memory size for surfing
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Figure 61. Usability hard disk size for surfing
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Figure 62. CPU speed related to surfing
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Figure 63. Memory size related to surfing
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Figure 64. Hard disk size related to surfing
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Figure 65. Usability CPU speed for photo editing
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Figure 66. Usability memory size for photo editing
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Figure 67. Usability hard disk size for photo editing
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Figure 68. CPU speed related to photo editing
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Figure 69. Memory size related to photo editing
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Figure 70. Hard disk size related to photo editing
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Figure 71. Usability CPU speed for video editing
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Figure 72. Usability memory size for video editing
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Figure 73. Usability hard disk size for video editing

CPU speed(video)
1
0,9
0.8
0,7
) —

0.6

os / \

0:4 / \\ —— CPU speed(video)
0.3 pd N

0,2

*

0,1

*

0 01 02 03 04 05 06 07 08 09 1

Figure 74. CPU speed related to video editing
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Figure 75. Memory size related to video editing
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Figure 76. Hard disk size related to video editing
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