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Management Summary
This thesis examines how Athlon can use free or low-cost data to sustainably gain insight in their
European competitive market environment in order to support strategic marketing decisions regarding
white label and retail solutions. The problem that Athlon has is that they do not have a structured
method or process that provides them with the right information at the right time. To solve this
problem the regulative cycle of van Strien (1999) is followed. The research question that is answered
in this thesis is: “How can Athlon use free and/or low-cost data to sustainably gain insight in their
competitive market environment that can support strategic marketing decisions regarding white label
and retail solutions?”.
The project is focused on eight European countries, namely: Belgium, Italy, France, Germany, the
Netherlands, Poland, Spain, and Sweden. Athlon stated that they need an automated solution and a
reproducible process that uses objective data to sustainable provide with a foundation to base
strategic marketing decisions on.
A literature review on Exploratory Data Analysis and Marketing Information Systems is done to identify
methods and techniques that can be used to develop a solution. The literature review showed that it
is important that business users are able to get a quick clear overview of the data and that they can
easily filter and zoom into more detailed data in order for them to get a good insight in the data.
The solution that is designed is a market dashboard in Microsoft Power BI that uses data from three
datasets that are connected to each other in a data model. The data that is used for these datasets can
be categorized into three levels of granularity: Countries, Parent Companies and National Companies.
Macro data on a country level is collected at the World Bank Group and national car lease data is
extracted from the Annual Statistical Enquiry of Leaseurope. Data of European parent lease companies
is also found at Leaseurope and is extracted from the Top Ranking Leasing Companies that is also
presented annually. Data on national car lease companies is in most cases collected at national car
lease associations. When this is not possible, industry reports, industry magazines and openly available
web sources are used to collect this data. The data is collected in Microsoft Excel to provide an easy to
use environment wherein data can be stored.
The extracted data is used to do a cluster analysis for market segmentation. This analysis is aimed to
group potential partners for white label or retail solutions into homogeneous groups, so that prospects
can be identified and customized marketing and sales efforts can be defined for these prospects. The
cluster analysis is done in RStudio using R-script. This script is also used as input for the market
dashboard in Power BI. The dashboard consists of 5 sections that can be used by business users to gain
insights and base strategic decisions on. The 5 sections are: Countries, Parent Companies, National
Companies, Market Segments, and the Integrated Map. The four first mentioned sections contain
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filters and KPI’s. The filters are connected to the integrated map, which provides users with the
capability to get a complete overview of the market, but also to zoom in on a specific country or region.
In a case study, it became clear that different strategic questions can be answered using the dashboard,
like: “In which areas in the eight European countries could it be interesting to engage in white label and
retail partnerships and which companies are interesting to approach in those areas?”.
When Athlon wants to use this solution in the future they can do this by executing a sequence of
consecutive steps, assuming new data is added in the same template as provided for this project. If
additional data mining techniques need to be used, the R-script has to be rewritten and the data has
to be revisited. If this is done, it is possible for Athlon to do different predictive analyses that can, for
example, predict if a company can be considered a prospect for white label and retail solutions.
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1.

Introduction

Rapid changes in business environments cause for an increasing need for information by organizations.
Changes include changes in customer needs, new trends and developments in markets, technological
development, globalization of markets, legislation within markets and rapidly changing competitive
forces. For an organization to get insight in these developments and acts pro-actively according to
these developments, it is important that they create a capability that provides them with relevant and
timely information, coming from internal and external sources. Information about competition and
markets that is used for decision-making within organizations is often referred to as competitive and
marketing intelligence (C/MI). Fleisher (2003) defines C/MI as the effort of systematically, timely and
ethically collect, synthesize, and analyze competition, markets and the external environment in order
to produce actionable insights for decision-makers. Since CM/I concerns competition, markets and
external environments, it is most commonly found in marketing departments (Competitive Intelligence
Foundation, 2006; Wright, Pickton, & Callow, 2002). When CM/I is effectively used in marketing
departments it can lead to more effective decisions, that eventually should lead to enhanced economic
and financial performances of the organization (Frates & Sharp, 2005).
The collection of data plays an essential role in this intelligence process and can comprise a substantial
share of resources allocated to developing insights (Prescott & Fleisher, 1991). To manage expenses
made to collect data, open source intelligence is often used to gather data. Especially in C/MI, open
source intelligence is the most frequently used form of intelligence gathering. The main reasons for
this are that it is easy, inexpensive and usually provides plenty of material for further processing
(Vibert, 2003).
This thesis examines how Athlon can use free or low-cost data to gain insight in their competitive
market environment that can support strategic marketing decisions. It is written as a master thesis for
a graduation project at the Eindhoven University of Technology (TU/e). The project is based on a case
at Athlon International in Almere. The final report is supported by two earlier reports that form the
foundation for the project, the project proposal (van Etten, 2016) and the literature review (van Etten,
2016).

1.1

Athlon

Athlon International, in the remainder of this thesis referred to as Athlon, is a Dutch car lease company,
based in Almere, the Netherlands. Athlon is market leader in the Dutch car lease industry and has
approximately 108.000 contracts in the Netherlands only (2015). Athlon was founded in 1916 as RIVA
(Reparatie-Inrichting voor Automobielen) and developed a lot since then. Nowadays, the company has
over 500 employees. In 1950 RIVA starts to engage in car lease activities and in 1991 RIVA changes its
name to Athlon. Another important milestone in Athlon’s development is the internationalization in

1

Chapter 1
Introduction

2004 and the take-over of Athlon by De Lage Landen (DLL) in 2006. DLL is a 100% subsidiary of the
Rabobank with approximately 5500 employees. Athlon was the mobility solution provider of DLL and
has the goal to provide their customers with a complete mobility solution, based on the changing needs
of these customers. Currently, Athlon is active in ten European countries and has partnerships in
another 10 countries. The main office of Athlon is situated in Almere (Netherlands), but Athlon also
has offices in Germany, Italy, Poland, France, Spain, Portugal, Luxembourg, Belgium, and Sweden. This
year (2017) Athlon has been taken over by Daimler Fleet Services, one of the biggest players in the car
leasing industry with 2.7 million contracts. Since this matter took place in a later stage of this
graduation project, the project is continued based on the initial situation and the take-over does not
affect the project in any way.

1.2

Motivation

Gaining more objective market insight can provide Athlon with a foundation to come to commercial
strategies that can be used to develop successful, long-term partnerships in the white label and retail
segment. These kinds of partnerships can be beneficial for Athlon on multiple dimensions. Primarily
the partnerships provide new business for Athlon, which is important for every commercial company.
Besides this, the partnerships also provide Athlon with a way to increase their reach, especially among
SME’s. Since local lease providers are more likely to come in contact with local businesses, a
partnership with such a local lease provider can help Athlon reach customers that would otherwise not
be in Athlon’s scope of interest or cannot be reached through Athlon’s commercial organization, which
is set up to serve large (international) clients. Partners can provide clients with local expertise,
dedicated support and specialized customized solution, while Athlon provides a stable and efficient
back-end process and a reliable infrastructure for business. Athlon benefits on a strategic level as well,
as they can build long-term partnerships that provide stability and support in the decision-making
process. In short, white label and retail partnerships can provide Athlon with: business that is highly
profitable on a long-term basis; a way to provide support, services and products that are customized
to customer needs; a stable business environment that supports efficient global management and
strategic planning. By cooperating with partners Athlon can use their operating leverage and scale their
business. More dfffrevenue can be generated without a significant growth in operating costs. More
revenue at the same costs leads to more profit which is desirable for Athlon as a commercial
organization.
These benefits are the reason Athlon wants to invest in these constructs, but at this point Athlon has
no insight in what the market environment in this segment looks like. Since it is important to know
which companies can be approached for a possible partnership, information about the market is
needed. At this point, Athlon has some data on the European lease market available, but this data is
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bought at a research institution at a fairly high price. This data gives some insights, but there are no
clear recommendations or conclusions that can be drawn from the data since it is not analyzed or
made insightful.

1.3

Problem Definition

Athlon currently has no insights in their competitive marketing environment on which they can base
strategic marketing decisions regarding their white label and retail solutions. As described in section
1.2 before, they want to expand their reach by the use of white label and/or retail partnerships, but at
this point they do not have a foundation for decisions on where to move with their products
(geographically) or which companies to approach for these partnerships. They base their decisions on
intuition and data that they buy from consultancy and research companies. These data are expensive
and do not provide direct insights in their competitive market environment. This project investigates
if and how free (or low-cost) data can be used to gain insight in the competitive market environment
of Athlon. Athlon does not know what free (or low-cost) data is available that could help them to lay a
foundation for strategic marketing decisions. Additionally, they do not know what kind of information
and knowledge can be derived from the data. At this point, they buy a relatively expensive Excel
datasheet with data about the size and location of their competitors, but this is only raw data that
should be analyzed in order to gain insight in their competitive environment that can be used to
support strategic marketing decisions.
Athlon’s current approach of collecting and using data for decision making purposes is not sustainable.
The data that is bought at the consultancy companies is presented occasionally, which causes that
Athlon does not have the possibility to periodically gain insight in their competitive market
environment. Athlon wants to know if and how they can use free or low-cost data that is available on
a more regular basis to sustainably gain insight in their competitive market environment that can
support strategic marketing decisions regarding white label and retail solutions. The following main
research question is derived from this problem:
“How can Athlon use free and/or low-cost data to sustainably gain insight in their competitive
market environment that can support strategic marketing decisions regarding white label and retail
solutions?”
The goal of this project is to help Athlon to collect and analyze free (or low-cost) data that can provide
Athlon with a sustainable insight in their competitive market environment to support strategic
marketing decisions regarding white label and retail solutions. Data that can help to do so has to be
discovered, collected and stored. This data then has to be used in a way that it provides gives insight
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on which for strategic marketing decisions within Athlon can be based. A better foundation for
strategic decisions regarding where to move with white label and retail products and whom to
approach for white label and retail partnerships needs to be established.
The solution is aimed to be sustainable, which means that the solution should be repeatable and will
provide Athlon with insight in their competitive market environment in the future, as well. In the end,
the aim is to provide Athlon with a tool that gives them the capability to cost-effectively and
sustainably use free (or low-cost) data to gain insights in their competitive market environment that
support strategic decisions regarding white label and retail solutions

1.4

Scope

This project is executed at the marketing department of Athlon in the Netherlands. The tool that is
designed will be mainly used to make strategic marketing decisions on where to move with certain
lease products. Athlon offers several products and services in order to deliver the best car leasing and
mobility solutions in ever changing customer needs. Products that Athlon provides can be generally
divided in Lease products and Mobility products. Lease products include, among others, Operational
Lease, Financial Lease, Short Lease, and Private Lease. Mobility solutions include products like a
Mobility Card, E-lease, Flexdrive, etc. This project will be focused on leasing products, especially
Operational and Financial Lease. Operational and Financial lease are offered through different direct
and indirect channels. This project focuses on the indirect channels. Indirect channels are programs
through which Athlon provides car lease (and mobility) solutions to partners of Athlon who own
commercial relations with the end customer. Two types of indirect programs are offered by Athlon;
white label solutions and retail solutions. In the case of white label, Athlon provides commercial
support and/or mid- and back office related services to their partners. Retail solutions include
programs through which partners of Athlon receive Athlon Car Lease and/or Mobility Solutions. From
the countries in which Athlon is currently operational, they are particularly interested in the
competitive market environment in the following eight countries:
•

Belgium

•

France

•

Germany

•

Italy

•

Netherlands

•

Poland

•

Spain

•

Sweden
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Data about these markets can be of different types, which can be divided into two main categories,
namely subjective and objective. Subjective data is based on human knowledge and opinions and can
be collected using different techniques such as questionnaires and qualitative and/or quantitative
interviews. Objective data is based on facts that can be expressed in terms of numeric and categorical
variables using existing databases or objective measuring techniques. In this project, the data that is
sought after is of the objective kind. The objective data that is needed at Athlon to make well-founded
strategic marketing decisions are data about competitors and other market participants in terms of
type of company, fleet size, offered products, location and partner and funding constructions. Also,
macro data about national car lease markets is needed to base strategic decisions on. This data
includes, among others, number of outstanding car lease contracts and new car lease contracts per
country. A detailed description of the data that is sought after is given in Appendix A.
When this objective data is found, and stored, valuable information can be withdrawn from the data
by use of data analysis. Data analysis can be done using different techniques from basic calculations in
Excel to advanced artificial intelligence models in expensive data analysis software packages. In this
project, the analysis of the data is aimed to be done through the use of data mining techniques which
are increasingly popular in business environments
The process of collection, analyzing and reporting data can be done in different ways, as well. Here,
the two main categories are manual and automated, where manual implies that the different steps in
the process are executed manually and have to be done every time results need to be obtained and
presented. An automated solution, on the other hand, provides a way to automatically collect, analyze
data and report the findings to the user. In this way, the process is easily repeatable and can be
executed by following a sequence of consecutive steps. This project is focused on designing an
automated tool that provides insights based on objective data.

1.5

Structure

After the introduction, the literature review with relevant scientific background information is
presented in Chapter 2. After that, the methodology that is followed to solve the problem and achieve
the research goal is described in Chapter 3. Chapter 4 contains the description of the data that is used
as foundation for the designed tool. In Chapter 5, the dashboard that is designed to support strategic
marketing decisions is presented and explained, followed by a case study where the tool is evaluated
using different scenarios and a user evaluation in Chapter 6. Chapter 7 described what can be done to
keep using the tool and which possibilities there are to use to tool in the future. Finally, the research
questions are answered in Chapter 8, along with a description of the limitations and the future work
that can be done.
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2

Literature Review

This chapter describes scientific literature on different data analysis methods and techniques. This is
done to identify methods and techniques that can be used in the solution to the stated problem. As
described in the scope, Athlon is looking for a data-driven, automated solution to provide them with
the needed insight. With this is mind, two main topics for the literature review are identified,
Exploratory Data Analysis (EDA) and Marketing Information Systems (MkIS). Since Athlon wants a datadriven insight but does not have a specific question that they want answered by the use of data
analysis, Exploratory Data Analysis could help them to get insight in their data. Scientific literature on
EDA tools and techniques is reviewed in order to identify which tools and techniques could be helpful
to gain insight in Athlon’s competitive market environment.
Literature on MkIS is reviewed in order to identify how Athlon could systematically gain insight in their
market environment in order to support their marketing activities and decisions. Since Athlon desires
an automated solution, scientific literature on MkIS can be a good foundation for such a solution.

2.1

Exploratory Data Analysis

Data analysis is often separated into two categories, Exploratory (EDA) and Confirmatory (CDA), where
EDA is aimed to explore the available data in terms of patterns and CDA is aimed to answer a
predefined question using data analysis. As described earlier, Athlon does not have an idea of what
kind of information and knowledge can be gained from data and thus does not have a clear predefined
question of what they want out of the data analysis task. This is why this literature review is focused
on Exploratory Data Analysis (EDA). EDA is first introduced by John Tukey and his colleagues in his
classic work, Exploratory Data Analysis (Tukey, 1977). Although many of the techniques described by
Tukey existed prior to this work (Leinhardt & Leinhardt, 1980), his work consolidated the techniques
into a unified, structured approach or philosophy on how to use these techniques. The approach can
be characterized by (Behrens, 1997):
•

an emphasis on the understanding of data and addressing the question “what is going on
here?”

•

an emphasis on graphic representations of data

•

an emphasis on visualizing results of data analysis results

•

a focus on provisional model building and hypothesis generation

•

focus on providing information to guide further research

The aim of EDA is to discover patterns, trends and relationships in data that are not obvious at first
sight. Tukey often compared EDA to detective work where the data analyst has to explore the data
until a plausible ‘story’ of the data can be identified. Finch (1979) states that “the results of such an
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exploratory investigation are mostly a statement of that the data look as if they could reasonably be
seen in such and such a way”. According to Shneiderman (1996), EDA can be seen as a three-step
process: overview, zoom and filter, and details-on-demand. In the first step, the analyst needs to get
an overview of the entire dataset. In this overview, the analyst needs to identify “items of interest”
which are zoomed in on in the second phase, where the analyst filters out the uninteresting items. In
the third step, the analyst selects a few items which are examined in more detail. Although
Shneiderman does not state this explicitly, this process is naturally done in an iterative manner, with
many returns to previous steps.
Several tools can be used to support this process. There are numerous additional tools that can serve
EDA and new tools continue to appear, so it is unfeasible to discuss them all in this literature review.
Two major EDA tool categories are described in terms of key functions and properties. The two
categories are: visualisations and computation. Visualizations are meant to provide a visual
representation of data and computation uses computational methods of statistics and data mining to
get insight in data.

2.1.1 Visualization
EDA is strongly related to the use of graphical representations in data. The electronic handbook on
engineer statistics states that most EDA techniques are graphical in nature, but a few quantitative
techniques are adopted as well. The reason for this is that EDA is aimed to explore data open-mindedly
and this is done naturally by data analysts or scientists when they are provided with a graphical
representation of the data. Visualizations tend to reveal structural secrets in data and are entice to
reveal, often unsuspected, insight into the data (Andrienko & Andrienko, 2006).
Visualizations of data provide an excellent way to explore data and to present results of data analysis
tasks and of results in general (Chen & Härdle, 2008). These two purposes of visualization, exploration
and presentation are related to different type of visualizations. Visualizations used for presentation
purposes are often static and only display the results without showing how these results are reached.
These visualizations should be of high quality and include clear definitions and explanations of the used
variables and of the form of the graphic. Exploratory graphics, on the other hand, are used to look for
results. Many visualizations might be used so they should be easy to understand and informative, with
less emphasis on preciseness.
In the last couple of years there have been major development in computing power, which is beneficial
to the generation of visualization. It has become a lot easier to draw precise and complex pictures and
to print them in high quality. This is especially beneficial for presentational graphics, but the
exploratory graphics benefit from these developments, as well. It is now way easier to draw a great
variety of pictures from the same data in a fraction of a second or to interactively adapt visualizations.
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This allows the user to have way more possibilities to get information out of the data by use of
visualizations.
The analysis that is carried out and the visualizations that are generated are strongly dependent on
the software that is available to the data analyst. In the business environments, Excel is still the most
widely used software tool to handle data and generate visualizations of data. Many scientist who
handle data within business, also rely on Excel and its options. In the statistical world, packages such
as SAS and SPSS were dominant for a long time, but in the last years other software packages like Splus and now R have arisen as important competitors (Chen & Härdle, 2008).

2.1.2 Computation
Two major groups of computational tools for EDA can be identified: statistical and data-mining tools.
Both of these groups of tools consist of numerous methods and algorithms and there are too many to
describe them all in this literature review. Therefore, these two main groups are described generally
and some often-used algorithms and methods are discussed.
2.1.2.1 Statistical Analysis
Statistics are seen as the foundation for exploratory data analysis and many see EDA as a branch of
statistics. Also in statistics, there is much attention to graphical representations of data and most of
the fundamental and widely used data displays are originating from statistics (Andrienko & Andrienko,
2006). Some of the most widely-used statistical graphs in EDA are histograms, scatterplots, dot plots,
box plots, parallel-coordinates plots, and line plots (Dallal, 2017).
Computational statistics in EDA are often used to summarize the data and identify the most important
characteristics of the data. Characteristics like mean and
standard deviation are often used to describe a set of
numerical values and can tell a lot about the data. This is
only the case when the set is normally distributed, which
means that the histogram representing the set of number
has a symmetric bell-shape, as shown in Figure 1. If a set Figure 1. Histogram of normally distributed data
is normally distributed, different assumptions about the
data can be done, which can be used in further analysis of the data instead of the whole set. Data is,
however, not always normally distributed and the characteristics as mentioned before. It is, therefore,
important to check for normality of the data. If the data is not normally distributed, the data can
sometimes be transformed into a normally distributed set by applying some transformations to the
data. An often-used transformation is a log transformation, which can transform a skewed dataset into
a normally distributed set. In EDA, these kind of characteristics and transformations can help to get a
feel of the values and the distribution of numeric data.
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2.1.2.2 Data mining
Data mining refers to the process of extracting and identifying useful information and knowledge from
structured databases using a variety of statistical, mathematical and artificial intelligence techniques
and tools. The most widely accepted definition of data mining in scientific literature is: “The nontrivial
process of identifying valid, novel, potentially useful, and ultimately understandable patterns in data
stored in structured databases” (Fayyad, Piatetsky-Shapiro, & Smyth, 1996). Data mining methods can
be divided into two main categories: descriptive methods and predictive methods. Descriptive
methods are focused on interpretation and understanding underlying relationships in data. Prediction
oriented data mining methods are aimed to predict values of one or more variables based on values
of known variables. In EDA, descriptive data mining methods are used to find hidden patterns within
data that are understandable to humans (Rhodes, 2002).
An example of a descriptive data mining technique that is often used in EDA is clustering. Clustering
can be defined as the separation of a heterogeneous population into more homogeneous clusters.
Clustering is used in varying situations and for various application. Besides customer segmentation,
clustering is also used for web page grouping, engineering analysis an image segmentation (Pham &
Afify, 2007).
A widely accepted and commonly used process 1 for data mining is CRISP-DM (Chapman, et al., 2000).
The different phases of the CRISP-DM lifecycle are explained in the next section. CRISP-DM was first
introduced by Chapman, et al. in 2000 and today it has been the most widely used methodology for
developing data mining project in organization for many years, according to the KdNuggets survey
(KDnuggets, 2014). The process model in Figure 2 provides an
overview of the life cycle of typical data mining projects.
The

business

understanding

understanding
the

need,

phase

the

is

focused

objectives

and

on
the

requirements of the project from an organization’s
perspective. Once these are clear, the data mining problem
definition can be formulated and an initial plan can be
written to achieve the objectives.
Figure 2. CRISP DM

1

Although authors refer to CRISP-DM as a process model, it is really an instanced process model

because it establishes a waterfall life cycle (CRISP-DM states which tasks have to be carried out to successfully
complete a data mining project and its order). Therefore, it must not be considered as a process
model. It must not be considered as a pure methodology either, because it does not describe how to do all the
tasks. It can be considered as a mixing between both terms Invalid source specified..
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The data understanding phase is aimed to gain initial insight in the data. Here it is determined which
variables are relevant for the data mining task and if there is a relationship between the variables. This
is generally done by a variety of statistical and/or graphical methods.
The data preparation phase covers everything that needs to be done in order to transform the data in
the data mart into the final dataset that is fed to the modeling algorithms. This phase typically accounts
for roughly 80 percent of the total time spent on a data mining project (Kaymak & Wilbik, 2013). The
process of data preparation consists of four steps, executed successively, starting with Data
Consolidation where the data that will be used is selected. After that, the Data Cleaning phase is
initiated. In this phase, missing values are dealt with, inconsistencies are eliminated and noise in the
data is reduced. Noise in data refers to observations that lie an abnormal distance from other values.
The next step in the data preparation phase is the Data Transformation step in which the data is
transformed to give better results in the analysis. Data transformation includes, among other,
normalization, discretization and/or aggregation, and the transformation of numeric variables to
categorical variables. The last step in the data transformation phase is the Data Reduction step in
which, if needed, the number of variables and the number of observations is reduced to a number with
which it is easier to work. Only important variable should be left in the dataset if the size of the dataset
is an issue.
The modeling phase takes care of selection and application of the modeling techniques that are
considered most fitting to the project. Different viable techniques and models need to be build and
assessed in order to identify the best method for the specific project. For some techniques/models, it
might be necessary to reformat the data, which is why it is possible that a step back to the data
preparation phase has to be taken.
The testing and evaluation phase the models that are developed are assessed and evaluated for their
accuracy and generality. The degree to which the model(s) meets the business objectives is also
evaluated extensively in this phase. It is possible that the results do not provide insights contribute to
reaching the specific business objectives, but do provide insights that can be valuable to the company
in other ways. This should also be considered in the testing and evaluation phase. To extract the
knowledge from the developed models it is important that data experts, business analysts and business
managers work together because they all have their own field of expertise and only when they interact,
the best results can come from the data mining task.
The deployment phase is aimed to organize, report and present the gained knowledge to customers
(decision-makers) in a way that they can use it. The deployment phase varies from generating a simple
report to the implementation of a repeatable data mining process across the enterprise. Usually, this
phase is carried out by the managers in the organization.
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2.2

Marketing Information Systems

The first definition of a Marketing Information System (MkIS) was presented by Cox and Good in 1967.
They defined a MkIS as a set of procedures and methods for planning, analyzing, and presenting the
information required for marketing decisions. This is a relatively broad definition and this is because a
MkIS within different organization often have unique information requirements that have to be met.
Later, several authors such as, Brien & Stafford (1968), Proctor (1991), Talvinen (1995), Burns & Brush
(1995), and Kotler (2005, 2012). Kotler et. Al (2005) and Bush & Burns (2014) define an MkIS as ‘a
system that consists of people, equipment, and procedures to gather, sort, analyze, evaluate and
distribute needed, timely and accurate information to marketing decision makers.’ Kotler developed a
model for MkIS’ wherein a MkIS has four subsystems: an internal record system, a marketing
intelligence system, a marketing research system, and a marketing decision support system.
Armstrong, Kotler, Saunders, & Wong (2005) later enhanced this model and added connections to
systems and departments outside of the MkIS. The updated model as presented by (Armstrong, Kotler,
Saunders, & Wong, 2005) is shown below in Figure 3.

Figure 3. Marketing Information System (Armstrong, Kotler, Saunders & Wong, 2005)

As can be seen the four previously mentioned subsystems are in the developing information block of
the model. The information needed by marketing managers comes from internal company records,
marketing intelligence and marketing research. The information is then processed by the information
analysis system to make it more insightful and useful for the managers. The four subsystems will be
discussed individually below.

2.2.1 Internal records
The internal record system refers to information that is gathered from sources within the company.
Often, marketing managers use internal reports to make day-to-day planning and control decisions.
Internal records information is also widely used to evaluate the marketing performance of the
organization. Different departments produce records of, for example, sales, order, costs, production,

11

Chapter 2
Literature Review

inventory, etc. Research that is done in one departments might as well be useful for multiple other
departments within the organization. The internal records can be used to evaluate performance and
to identify problem, threats and opportunities.
Internal records might be easier and cheaper to obtain, but since it was not intended to be used for
other purposes, such as marketing, it may be incomplete or in a wrong format to make marketing
decisions. The marketing information system must gather organize, process and index the information
so that managers can find it easily and access is quickly. (Kotler & Keller, 2012) (Burns & Bush, 2014)

2.2.2 Marketing intelligence
Marketing Intelligence is the information that gives an organization an indication of the developments
in the marketing environment. It should enable marketing manager to prepare and adjust marketing
plans (Armstrong, Kotler, Saunders, & Wong, 2005). The marketing information system determines the
intelligence needs by input of marketing managers, collects the intelligence by searching the
environment and delivers it to the managers who need it.
Marketing intelligence can come from many different sources. Important sources are employees of a
company, such as executives, engineers and scientists. They can have useful information about the
market environment, but are often too busy to share the information or they simply do not know that
the information could be valuable for the organization.
Another source for marketing intelligence are suppliers, resellers and customers of a company. Since
these parties are not likely to pass on this information they should be persuaded into share the
information. Some information on competitors can be found in documents, reports, speeches, press
releases and advertisements where they give information about their business. Organizations can also
learn about competitors from what others say about competitors in business reports. Another method
for a company to learn about competitors is to buy and analyze products of competitors.
Besides obtaining intelligence by gathering it themselves, companies can also buy marketing
intelligence from outside suppliers. There are different research companies that can provide
organizations with market information. The world’s largest is Dun & Bradstreet, which has branches in
40 countries all over the world. In the automotive leasing market, Frost & Sullivan is the main supplier
of market information (Kotler & Keller, 2012) (Burns & Bush, 2014).
A special field within marketing intelligence competitive intelligence focused on the collection and
analysis of competitive information. An important note regarding competitive intelligence is that
European companies are lacking behind compared to their American and Japanese competitors in
getting competitive intelligence. In these markets, it is regular practice that every employee keeps
track of competitors’ activities and communicate this to the management of their company (Kotler &
Armstrong, 2005). Different techniques can be used to collect market intelligence, the four main
groups as identified by Bush & Burns (2014) are:
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•

Getting information from published materials and public documents.

•

Getting information by observing competitors or analyzing products.

•

Getting information from people who do business with competitors.

•

Getting information from recruits and competitors’ employees.

2.2.3 Marketing research
In some situations, it is important for managers to get specific information at a specific moment in
order to analyze and solve an occurring problem within the organization. In this case often the
information provided by the other subsystems of the MkIS is not sufficient (Burns & Bush, 2014). A
typical market research process follows the following steps:
•

Defining the problem and research objective

•

Developing the research plan for collecting information

•

Implementing the research plan – collecting and analyzing the data

•

Interpreting and reporting the findings

2.2.4 Decisions Support System
The fourth subsystem of the MkIS is the Decision Support System (DSS). This system is aimed to
transform the obtained data into information that supports decision-making. This transformation may
include advanced statistical analysis that can provide managers with information with which they can
make strategic decisions and have direct answers to ‘What if?’ questions. A DSS is first defined by ScottMorton in the early 1970s. He defined DSS as ‘An interactive computer-based system, that help decision
makers utilize data and models to solve unstructured problems.’ (Gorry & Scott-Morton, 1971). This
subsystem uses different techniques to generate information that is valuable to decision makers.

2.2.5 Benefits of Marketing Information Systems
The benefits of the use of an MkIS are supported by Moriarty and Swartz (1989), who covered several
examples of companies who implemented a MkIS which lead to a 10 to 30 percent increase in sales
and a return on investment that often exceeds 100 percent. Several studies have been conducted that
show the positive effects of an MkIS. MkIS’ are very suited to use to, for example, identify tendencies
in national and international markets, analysis of market structures and for the positioning of the
company and the competitive structure of the industry (Goni, 2008). Talvinen & Saarinen (1995)
provide an extensive overview of scientific literature in which the benefits of the usage of an MkIS are
discussed. Among these benefits are:
•

Improved decision making

•

Improved targeting of marketing activities

•

Cost saving from marketing programs

•

Improved analysis of marketing activities
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3.

Methodology

This chapter describes the methodology
that is followed in this project. The project is

Problem Definition

considered a design focused business
problem-solving

project

(van

Aken,

Berends, & van der Bij, 2007) and follows

Analysis &

Evaluation

diagnosis

the logic of the regulative cycle of Van Strien
(1997). The regulative cycle consists of five
basic steps which are shown in Figure 4.
Each step of the regulative cycle will be
described in context of this project in this

Intervention

Plan of Action

Figure 4. Regulative Cycle (Van Strien, 1997)

chapter. The different phases are accompanied by one or multiple research questions that are
answered in this thesis.

3.1

Problem Definition

The first phase of the regulative cycle is the problem definition. In this phase, the problem is described
in detail. During this phase, weekly meetings are held with Athlon’s VP strategic marketing and the
White Label and Retail Solutions program manager to get a complete overview of the problem. In this
phase, the first version of the Project Proposal (van Etten, 2016) is presented with a research question,
a research goal, deliverables and the scope of the project. The scope of the project was determined by
means of meetings between the student, supervisors of the TU/e and supervisors from within Athlon.
As mentioned in section 1.2, the goal of this project is to help Athlon to investigate how they can use
free or low-cost data to sustainably gain insight in their competitive market environment that can
support strategic marketing decisions regarding white label and retail solutions. Athlon currently base
their strategic decisions on intuition and expensive data that is bought at consultancy companies. This
is only raw data and further analysis is needed to extract knowledge from the data. Athlon wants to
explore the possibilities of how free or low-cost data can be used on a regular basis to gain insight in
their competitive market environment that can support strategic marketing decisions. This insight is
needed to determine where Athlon can expand with their white label and retail solutions.
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3.2
RQ1

Analysis and diagnosis
“What free and/or low-cost data are available that could help Athlon gain insight into their

competitive market environment?”
sRQ1.1 “How can this data be collected sustainably?”
In the second phase of the project, the analysis and diagnosis phase, data that can potentially be used
to gain meaningful insights to support strategic marketing decisions is examined. Only objective data
is sought after. This includes data that is already available within Athlon and data from external
sources. The data that is found and can be used in this project is described extensively in terms of
availability, costs, format, size and provided information. Since Athlon wants the solution to be
sustainable and thus applicable in the future, a sub question is generated that needs to be answered
as well. This is done so that it will be clear to Athlon if and how they can collect the data in the future.
It will be examined when the data is published and what data is published at those times. Also, the
answer to this sub-research question will describe the actions and possible incentives that Athlon has
to realize in order to collect the data in the future.

3.3
RQ2

Design / Plan of Action
“How can this free and/or low-cost data be used by Athlon to gain insight in their

competitive market environment?
RQ2.1 “How can this be done in a sustainable way?”
During the third phase of the project, the data that is collected during the analysis and diagnosis phase
is used to gain insight that can help Athlon to make well-founded strategic marketing decision
regarding their white label and retail solutions. In consideration with Athlon marketing and WLRS
managers and the TU/e supervisor, the best fitting EDA techniques are selected to create a solution
that can provide Athlon with the desired insight. The evaluation of data analysis techniques is done
with the data as identified in the second phase of the project in mind, since some data analysis
techniques require specific data. This second research question is also supported by a sub-research
question that concerns the sustainability of the solution. For Athlon, it is important that they can gain
insights into their competitive market environment in a sustainable manner. Therefore, the solution
design should provide Athlon with the capability to gain these insights in the future, as well. How this
is done will be described in the answer to this sub-research question.
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3.4
RQ3

Intervention
“Which insights that can support strategic marketing decisions regarding white label and

retail solutions, can be gained by Athlon using the provided solution?”
RQ3.1 “How can these insights be gained by Athlon sustainably?
RQ4

“Which strategic marketing decisions regarding white label and retail solution can be

supported by these insights?”
The fourth phase of the regulative cycle of Van Strien (1999) is supported by two research questions.
Research question 3 answers the question of which insights can be gained using the provided solution.
Here, a case study is done where the solution is used in cooperation with Athlon. This question is
supported by a sub-research question that needs to be answered in order to make the solution
sustainable. Here, it is described how the solution can be used in the future to gain insights. Insights
that are gained are then used to answer research question 4, where realistic scenarios are created to
see how the solution can be used in practice to answer the strategic marketing questions regarding
Athlon’s white label and retail solutions.

3.5
RQ5

Evaluation
“Does the solution sustainably provide Athlon with a way to use free and/or low-cost data

to gain insight in their competitive market environment that can support strategic marketing
decisions regarding white label and retail solution?”
The Evaluation phase of the regulative cycle of Van Strien (1999) is supported by research question 5.
This phase is meant to evaluate the solution that is designed. This last research question is answered
by asking the Athlon supervisors to fill in a questionnaire that is based on the Technology Acceptance
Model (Davis, 1985). The solution is evaluated on ease-of-use, usefulness and attitude towards using.
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3.6

Research Model

To clarify the methodology as described above, a research model is developed. This is done so that the
path that is followed during the project is clear. Four research questions are linked to different
components of the research model. The research model starts with world and ends with the decisions
that Athlon wants make using the solution. Figure 5 shows the model with its components and the
research question to which the components are linked.
Input Data

Output

Tool

Decisions

Information

World
RQ 1

RQ 3

RQ 2

RQ 4

Evaluation
RQ 5
Figure 5. Research model
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4.

Data

This chapter describes the data that is collected and can be used to by Athlon to gain insight in their
European competitive market environment. First the sources that are identified and from which the
data is extracted are described, then the datasets that are generated using these sources are
described, and finally the data model that is developed using these datasets is described in the last
section of this chapter.

4.1

Sources

Different suitable sources for European market data are identified. Data on three levels is identified,
country, parent companies, and national companies. This is done so that users can get a high level
(country) overview and zoom and filter into a more detailed level (national companies), which are
three essential phases in EDA (Shneiderman, 1996). Data on a country level can help to determine
which countries are interesting to approach. In these countries, data on national company level can be
used to determine which companies can be approached in these countries. The data sources on each
level will be discussed individually in the following sections.

4.1.1 Country data
Two sources are used to collect data on a national level. General macro data is collected at the World
Bank Group (2017). Three variables that can give an initial indication of the size and economical state
of a country are collected, namely population, Gross Domestic Product (GDP), and Gross National
Income (GNI). Additionally, more specific car lease market data is collected at Leaseurupe. “Leaseurope
represents as an umbrella body both the leasing and automotive rental industries in Europe, and is
composed of 46 Member Associations in 33 countries.” For country level data, the Annual Statistical
Enquiry is used. ‘The Annual Statistical Enquiry is Leaseurope’s main statistical publication, containing
in depth information on the European leasing and automotive rental markets’ (Leaseurope.org, 2016).
The document covers several aspects of leasing on a country and European level and provides figures
on new volumes, portfolios, leasing products, contract terms and information on the structure of the
market in European countries on a national level. The used tables can be found in Appendix B1. These
numbers are based on data that Leaseurope obtained from national leasing associations. As can be
seen in Appendix B1, the data is provided in .pdf format that does not allows copying and pasting. This
is why the data that needs be in the database has to be extracted and merged manually. The data from
the different tables is put in a single “Country” table in Excel. To make this process sustainable, this
has to be done annually by an Athlon employee or a software package that can transform pdf tables
into Excel tables has to be purchased. Examples of such software packages are PDFTables and Tabula,
but the quality of these transformations needs to be evaluated.
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4.1.2 Parent Company data
Parent company data is also found at Leaseurope. The second document that is used is the Ranking of
Top European Leasing Companies. This document contains information about the largest leasing
companies that are active in Europe. The ranking is subdivided in different leasing categories: realestate, equipment lease and automotive. The automotive category is separated into two subcategories:
•

Automobiles (Passenger cars and light commercial vehicles (LCV’s)).

•

Commercial Vehicles (Heavy Commercial Vehicles (HCV’s) and Industrial vehicles).

In this project, the focus is on the automobile category. The numbers that are presented in this
category are:
•

The top leasing companies based on the number of new contracts within Europe.

•

The top leasing companies based on the total value of leased assets within Europe.

•

The top leasing companies based on value of new contracts within Europe.

The companies in these tables are European “Parent” companies with subsidiaries in several European
countries. The parent companies can be bank related, captives (manufacturer related), independent
leasing companies, leasing companies with a banking license or banks. In practice, most of the leasing
companies in the list are bank related companies and captives. The used tables of the Ranking of Top
Leasing Companies can be found in Appendix B2. The extraction of the data in these tables is done in
the same way as the extraction of the country data. Also, here, the data needs to be typed into Excel
manually in order to get it in a single “Parent Company” table. If this data needs to be obtained
sustainably, an Athlon employee has to annually extract and merge the data manually from the
sources.

4.1.3 National company data
As mentioned earlier, the parent companies have subsidiaries in several European companies. To get
a complete overview of the European lease market, information on the size of competitors on a
national scale is also required. This is done at national leasing associations. The following leasing
associations provide the numbers of their members:
•

Spain – Asociación Española de Renting de Vehículos (AER)

•

Belgium - Renta

•

France – Le Syndicat National des Louers de Véhicules en Longue Durée (SNLVLD)

•

Poland – Polski Zwiazek Wynajmu i Leasingu Pojazdów (PZWLP)

For these four countries, numbers about the size of national lease companies can be found at the
leasing association. Athlon is interested in fleet sizes of the national leasing companies, preferably
categorized by product. The three products within scope are Financial Lease (FL), Operational Lease
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(OL) and Fleet Management (FLMGT). Not all leasing associations provide these numbers. In Spain,
only the total fleet sizes are provided, in France, number of contracts lease (FL + OL), number of
contracts fleet management and total number of contracts is provided. In Poland and Belgium, the
fleet sizes for all products are provided by the leasing association.
Not every leasing association in the countries within scope provides the desired data; for Germany and
the Netherlands other sources are identified. For the Netherlands, a document of Aumacon is
available; the Leasebedrijven top-50. This document contains the top 50 national leasing companies
with their fleet sizes of divided by the different products. This document is published each year at a
price of €175,00 excl. VAT and is used in this project as data source for the Netherlands. For Germany,
there is an openly available source which is a magazine. The magazine is called Autoflotte and has
section where they present national car lease companies with their fleet sizes in all the different
product categories that Athlon wants to know about. The magazine can be viewed online and the 2015
version

that

is

used

in

the

case

study

in

Chapter

5

is

found

at:

http://digital.autoflotte.de/autoflotte112015/. Generally, they publish the numbers in the 11th issue
of the year.
For the remaining two countries, Sweden and Italy, the requested data could not be found without
spending a significant amount of resources. Both of these countries do have car leasing associations,
but the associations do not provide the data. The car leasing association of Italy is called ANIASI and
the car leasing association of Sweden is called Biluthyrarna Sverige. A summary of the data sources is
shown in table 1. Here, the format in which the data are provided and the time interval between which
the data is published are also stated.
Available Data
Country

Data

Financial Operational Operational Fleet

Source

Lease

Lease

Lease

Total

+ Management Fleet

Data

Publishing

Format interval

Financial
Lease
Netherlands Aumacon

PDF

Annual

Germany

Autoflotte

PDF

Annual

Spain

AER

Excel

3 months

Belgium

Renta

Excel

3 months

France

SNLVD

PDF

3 months

Poland

PZWLP

Excel

3 months

Sweden

None

-

-

Italy

None

-

-

Table 1. Availability national company data
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Besides the data on the sizes of Athlon’s competitors, Athlon was interested in funding and partner
constructions in the European lease market. This information is not in databases or excel sheets, so
this had to be extracted from different qualitative data sources like terms & condition statements,
national chambers of commerce, www.fleeteurope.com and About Us section on websites of the
national lease companies. Terms of conditions often provide information about which company
handles the funding of the leasing product that a company offers. This can implicate a partner- or
ownership. This can also be checked at the Chamber of commerce. When a leasing company is
searched for on their website (www.kvk.nl for example in the Netherlands), associated companies are
listed in the search results. When linking information of terms & condition statements and chambers
of commerce, a lot of knowledge about partner and funding constructions can be found.
Fleeteurope.com publishes news about the European car lease market on their website, which
sometimes includes valuable information about partnerships between and acquisitions of companies.
If this kind of information needs to be obtained sustainably, Athlon has to have an employee that keeps
track of these websites and documents. The information can then be added to the datasets on a regular
basis, which will enrich the data and give Athlon a sustainable collection of data that can be used to
gain insights from.

4.2

Datasets

The data from the previously stated sources are used to build different datasets that are used for
analysis. The datasets provide an integrated and structured overview of the collected data. Three
datasets are developed, namely ‘countries’, ‘parent companies’, and ‘subsidiaries’. All of these contain
information about the objects that they are named after. The data from the different sources is
integrated in a Microsoft Excel file named extracted.data.xlsx. The national company table is
summarized in Table 6 in Appendix C.

4.3

Data model

To get more insight from the three separate datasets, a data-model is constructed, which connects the
different datasets. In the data-model, relationships between variables in the different datasets can be
managed. Relationships between datasets can provide a complete and integrated view on the data
and the possibility to create an interactive dashboard that takes data from multiple databases into
account. The data-model in this project is built around the national companies dataset, see Figure 7
on the next page. By doing so, the visualizations and filters in the reports that can be generated can
provide an integrated and complete view on the data.
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Parent Companies
PK

Total Value Leased Assets Europe
Value of New Contracts Europe
Number of New Contracts
Year
Logo
Location HQ
Country

National Companies
PK

Car Lease Company

FK1
FK2

Operational Lease
Financial Lease
Operational Lease + Financial Lease
Fleet Management
Total Fleet
Year
Location HQ
Market Share
Market Segment
Logo
Parent Company
Country

Parent Company

Countries
PK

Country
GDP
Population
GNI
Year
New Business Contracts Total
New Business Volume Total
New Business Contracts OL
New Business Volume OL
New Business Contracts FL
New Business Volume FL
New Business Contracts HP
New Business Volume HP
Outstanding Contracts Total
Outstanding Value
Logo

Figure 6. Data-Model

As shown in Figure 7, the ‘Parent Companies’ and ‘Countries’ dataset are connected to the ‘National
Companies’ dataset. Both relationships are of a one-to-many kind, which means that each national
company is associated with one country and one parent company and each country and parent
company can be associated with multiple national companies.

4.4

Data Quality

To get a good view on the collected data, the quality of the data is evaluated. The data is evaluated on
three data quality dimensions, as defined by Pipino, Lee, & Wang (2002). The three dimension are
completeness, believability and free-of-error. Completeness is the extend to which data is not missing
and is of sufficient breadth and depth for the task at hand. Believability refers to the extend to which
the data is regarded as true and credible and free-of-error refers to the extend to which the data is
correct and reliable.
Concerning completeness, country data for Poland is missing. As stated, Leaseurope publishes data
about national car lease markets, based on data they receive from national car lease associations. The
Polish leasing association has not provided them with any data, so this data is not included in the
dashboard. The parent company data only includes data from European leasing companies that are
member of Leaseurope and provide them with data. As far as could be assessed with experts within
Athlon, most of the big players are in the dataset, but some essential parties are missing. Daimler
(Mercedez-Benz) and BMW are not in the dataset, but when looking at the national fleet size of
Daimler in Germany only, it is assumable that this company should be in the list. Assessing the
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completeness of the top ranking of Leaseurope is hard, because there is no data to compare it to. On
a national level, the companies with the largest market shares are all in the dataset. This is checked
with Athlon experts and historical data that is bought at consultancy data. When the combined market
shares of the national companies are examined, it shows that for every country more than 85% of the
total market is represented.
Concerning believability, the data is only assessed by checking it with several experts within Athlon.
Data from each country is checked with a national Athlon manager to rule out any major mistakes in
the data. All the data in the datasets is considered credible, but no hard evidence of the correctness of
the data could be found.
Since it concerns sensitive competitive information it is hard to verify the data and thus it cannot be
guarenteed that the data is free-of-error. Even the data that is presented by Leaseurope is provided
by the lease companies themselves and cannot be checked for correctness.
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5.

Solution Design

In this chapter, the designed solution is described extensively. Since Athlon has no specific question
that want to answer using data analysis, a EDA type of analysis is performed. The solution is an
interactive dashboard that uses the collected data, as described in the previous chapter, as input. The
dashboard is divided into five main sections, which are individually treated separately in this chapter.
The five main section are interactive which allows the user to filter and zoom into details, according to
the EDA process steps of Shneiderman (1996). The five sections are based on the three levels on which
the data is collected, a field where the results of the data analysis task can be accessed, and a section
that integrates the previous four sections. For each section, the functionalities, the underlying data
and the processing of the underlying data will be described. Additionally, a brief user manual is given
on how to open the dashboard and how to work with the dashboard.

5.1

Athlon Market Dashboard

As stated before, the designed tool is an interactive dashboard, see Figure 8. The dashboard is
developed in Microsoft Power BI Desktop, a freemium software that can be installed on Windows PC’s,
Mac’s and on Android and iOS tablets and smartphones. This enables the user to access the dashboard
anywhere they want. The dashboard is focused on the competitive market environment of Athlon and
shows Athlon’s European competitors along with their location(s) and KPI’s. The dashboard is divided
into five main section, which are: Countries, Parent Companies, National Companies, Market Segments
and the Interactive Map. These five sections are elaborated on in the following sections.

Figure 7. Market Dashboard
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5.1.1 Countries
The countries section of the dashboard is the section in upper left corner of the dashboard and is
marked out by the black outline in Figure 8. In this section information on a country level is displayed.
The most left part of the section, which consists of several national flags is meant to serve as a filter.
These can be used to filter all the data in the dashboard. This will be explained more extensively later
in this chapter. Directly to the right of the filter area are the macro data of the countries, which consists
of the total population, the Gross Domestic Product (GDP) and the Gross National Income (GNI) per
capita. The data that are shown in these fields originates from The World Bank Group (2017). The eight
countries in scope of this project are shown in the filter and can be selected. When none of these
countries is selected, the data can be displayed as the user desires. In this case, the sum of the
population and the GDP is shown and the average value of the GNI is shown. When multiple tiles of
the filter are selected, other calculations, besides sum and average, can be displayed, as well, namely:
minimum, maximum, count, standard deviation, variance, and median.
To the right of the national macro data are the data concerning national car lease markets. The figures
that are presented here are from Table 22 and 23 of Leaseurope’s Annual Statistical Enquiry 2015 in
Appendix B1. These tables contain number of the values and numbers of the outstanding and new
contracts of leased passenger cars in different European countries. The numbers come from national
leasing associations and are collected by Leaseurope. The following data are shown in the dashboard:
•

Value of outstanding contracts

•

Number of outstanding contracts

•

New business volume Total

•

New business volume Operational Lease

•

New business volume Financial Lease

•

New business contracts Total

•

New business contracts Operational Lease

•

New business contracts Financial Lease

5.1.2 Parent Companies
The second section is the parent companies section in the middle left of the dashboard and is marked
out by a green outline in Figure 8. Here, information about the location and the outstanding and new
contracts of European lease companies in Europe are shown. The parent companies are represented
by their company logo in the outer right box in the parent company section. This box is similar to the
outer left box in the country section and can be used as a filter. The box to the right from that is a map
that displays the locations of the parent companies. As can be seen, this tile is rather small, but each
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tile in the dashboard can be expanded by clicking the focus mode button in the right upper corner of
the tile. The maps also allow the user to zoom in by scrolling with your mouse.
In the tiles on the right of the parent companies section are data of the parent companies. The data
are collected from tables 15, 16 and 17 of the Leaseurope Top Leasing Company Ranking Survey 2015
as shown in Appendix B2. These tables contain data on the value of outstanding and new contracts
and the number of new contracts within Europe in the passenger car and light commercial vehicle
category. These numbers are only presented for companies that are in the Ranking of Top European
Leasing Companies and are shown to the right of the filter and show the three numbers from the
Leaseurope Ranking Survey tables, namely:
•

Value outstanding contracts in Europe

•

Value new contracts in Europe

•

Number of new contracts in Europe

Other parent companies that are not in this ranking, but are linked to a national company, are shown
in the filter and on the map as well, but no data are presented in the three tiles on the right of the filter
when they are selected, since there is no Leaseurope data available for these parent companies. These
parent companies are nonetheless included in the filter because data about partner and funding
constructions can be shown for these companies.

5.1.3 National Companies
This bottom left section of the dashboard shows national lease companies and is marked out by a
yellow outline in Figure 8. These national companies can be part of a bigger European lease company
or can be individual national lease companies. The outer left tile is a filter with the logos of the national
leasing companies. The data that are shown in the tiles to the right of the filter are data on national
fleet sizes per product of the national lease companies. These data are collected at the individual
national leasing associations. The products for which individual fleet sizes are shown are: Financial
Lease, Operational Lease and Fleet Management. The bottom-right tile shows the national market
share of the selected lease company. This market share is calculated using the national total fleet size
of the company and the total outstanding contracts as stated by Leaseurope in the Annual Statistical
Enquiry.

5.1.4 Integrated Map
As already briefly mentioned in section PC, maps are used to display the location of the companies. In
the PC section, only the European head offices are displayed. However, when a parent company is
selected, the locations of the national head offices are also displayed on the map on the right side of
the dashboard (red outline). This map is filtered according to all the previously mentioned filters
(country, parent company and national company) in the different sections. So, for example, if the
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Netherlands is selected in the country filter, the map on the right side of the dashboard zooms in to
the Netherlands and shows all the locations of the national head offices in the Netherlands. The
colored dots represent the head offices and the size of the dots represent the size of these companies
in terms of national market share. When no country is selected, but a parent company in the parent
company section is selected, the map shows all the national head offices of the selected parent
company. The country and national company filters will be updated according to the selection in the
parent company section, as well. This allows the user to instantly see the countries in which a parent
company is active and under which brand(s) they operate. The location on the map is determined by
the location variable in the dataset and needs to be in the form ‘City, Country’ to be recognized by
Power BI Desktop.

5.1.5 Market Segments
The market segment section on the dashboard also functions as a filter. Different market segments are
identified by executing a cluster analysis to segment Athlon competitors. By segmenting Athlon’s
competitive environment, Athlon can obtain an overview of the companies that they can approach for
partnerships. Although the CRISP-DM methodology is followed for the clustering task, the first phase
of this process is not described in this section since the business problems and objectives are already
described in Chapter 1. Also, the data understanding phase is done earlier in an earlier stage of the
project and described in Chapter 4. The description of the collected dataset is used for data
understanding. The phases of CRISP-DM that will be described in this section are:
•

Data Preparation

•

Modeling

•

Evaluation

The deployment phase, which includes applying the results of the data mining tasks in a business
environment is not in the scope of this project. The three phases are described briefly in this chapter,
an extensive description can be found in Appendix E.
5.2.1.1

Data Preparation

In the data preparation step, the main tasks are to consolidate, clean, transform and reduce data in
order to make the dataset optimal for analysis by the selected data mining method. Here, that are not
used in the clustering task are dismissed. The variables that will be used in the clustering task are:
•

Car Lease Company (label)

•

Parent Company (categorical)

•

Operational Lease (numeric)

•

Financial Lease (numeric)

•

Operational Lease + Financial Lease (numeric)
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•

Fleet Management (numeric)

•

Total Fleet (numeric)

•

Country (categorical)

5.2.1.2

Modeling

As described in Chapter 2, different techniques can be used to cluster data. These techniques can be
subdivided into three categories: hierarchical, partitional, and fuzzy clustering. All these techniques
are applied to the data in order to identify the technique that provides the best results. This is done
using Gower’s distance (Gower, 1971). The Gower’s distance is a distance measure that can be used
on mixed type data. The distance measure is verified with experts within the TU/e.
The Average Silhouette Width (ASW) is used to determine the optimal number of clusters in an analysis.
The silhouette width combines ideas of cohesion and separation for individual data points (Jain &
Koronios, 2008). It calculates the silhouette width for each observation, the ASW for each cluster, and
the ASW for the total clustered dataset. This last index is used to determine the optimal number of
clusters. The ASW is plotted against the number of clusters and the number of clusters with the highest
ASW is used for the clustering task.
After evaluation, Partitioning Around Medoid’s (PAM) is the clustering technique that produces the
highest ASW value and is therefore used to cluster Athlon’s competitive data. How this is done is
described below. The description and the results of the application of the other clustering techniques
can be found in Appendix E.
5.2.1.2.1

Partitioning Around Medoid’s (PAM)

The first clustering technique that is applied is partitioning around medoids (PAM) (Kaufman &
Rousseeuw, 1990). Partitioning around medoids is an iterative clustering procedure with the following
steps:
1. Choose k random data points to become the medoids
2. Assign every data point to its closest medoid (using the Gower’s distance matrix in this case)
3. For each cluster, identify the observation that would yield the lowest average distance if it
were to be re-assigned as the medoid. If so, make this observation the new medoid.
4. If at least one medoid has changed, return to step 2.
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dissimilarity between clusters, see Figure 9. After PAM clustering with 16 clusters, an additional plot
(Figure 10) shows the silhouette widths per data point and per cluster.
5.2.1.3

Evaluation

In an initial view on the clustering results, a reoccurring pattern was identified. Most clusters were
separated by their market share and by the size of their parent company. To identify market segments,
a matrix is created wherein the clusters are placed, based on whether or not their parent company is
in the top ranking of Leaseurope and their average national market share of that cluster. Clusters with
companies with a market share of 3% or higher are considered to have a high market share and
companies that have a market share of less than 3% are considered to have a low market share. The
results are shown in Figure 11 on the next page.
Each of the four cells of the matrix represents a market segment and each data point represents a
cluster. The colors of the national flags are used to represent the country of the cluster, the number in
the bubble represent the number of companies in the cluster, and the size of the bubbles represents
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the combined total fleet size of the companies in the cluster. The four market segments are
conceptualized by seeing organizations as families, considering the parent company or partnered
company as the parents and the national (subsidiary) companies as the kids. This results in the
following market segments:
•

Big Parents, Big Kids

•

Big Parents, Small Kids

•

Small Parents, Big Kids

•

Small Parents, Small Kids

SMALL PARENTS,

BIG PARENTS,

BIG KIDS

BIG KIDSe

SMALL PARENTS,

BIG PARENTS,

SMALL KIDS

SMALL KIDS

Figure 10. Market Segments

The identified market segments are added to the database and to complete the database, the criteria
used to categorize clusters into market segments is added to the script. This is done so that the market
segment is added to the complete set of subsidiaries that is extracted from the data sources and not
only the observations that are used in the clustering analysis.

5.2

Sustainability of solution

Since the solution has the be sustainable and it should be easy for Athlon to apply the solution in the
future, this is taken into consideration when designing the solution. The dashboard is easily expandable
and new data can be added in a very easy manner. The dashboard is based on one Excel file with three
datasheets that is created based on the collected in Chapter 4. Adding new data can be done in this
Excel file and if the data is added in the same format as it is presented now, the queries that are created
in Power BI will automatically transform the data to the form that is suited for the dashboard. The next
sections describe how the dashboard can be used in the future; how data can be loaded, how new
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data can be added and what kind of other data analysis techniques can be added and what should be
done if this is desired.

5.2.1 Loading Data
Power BI offers different sources to get data from. To import data, the Get Data button in the Home
Ribbon needs to be clicked (see Figure 12).

Figure 11. Load Data into Power BI

Two data loading options are considered in this project: Loading data directly from the Excel file that
contains all the data that is extracted (Figure 13), and loading the data using R-script (Figure 14).
When the data is loaded directly from the excel file, all the transformations, additions and removal of
variables and observations has to be done in Excel. This is not optimal if the data has to be transformed
and analyzed in order to make it more suitable and valuable for the dashboard. This option, however,
is easier to use for employees that do not have any experience in working with R-script. When this
option is adopted, Power BI Desktop will query the different datasheets in the Excel file as tables in
Power BI and when the data in the file is changed and saved, the data in Power BI adopts these changes
when the data is refreshed.
EXTRACTED DATA

DASHBOARD

Figure 12. Loading data in Power BI directly from Excel
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The second option is to load data into Power BI is to add an R-script as data source. This R-script can
use commands to load and transform the extracted data in the excel file. Besides loading and
transforming, advanced data analysis tasks can be done in this code. The resulting datasets of the script
are recognized by Power BI and can be loaded as tables. Using R-script as input for Power BI allows the
user to systematically perform data transformations and analysis to extracted data without affecting
the original data. This results in more flexibility when preparing the data for Power BI.
EXTRACTED DATA

TRANSFORMATIONS

DASHBOARD

& ANALYSIS

Figure 13. Loading data in Power BI through R-script

In this project, the last option is adopted. An R-script that loads data from an Excel file, adds the results
of the clustering task and transforms the data to the right format for the dashboard is used as data
source. The script is constructed in RStudio, an Integrated Development Environment (IDE) for R. This
software package allows the user to easily write and test R-scripts. When the R-script is finished and
the resulting dataset are suited for Power BI, the script can be copied and pasted into the data source
field in Power BI, see figure 15.

Figure 14. Entering R-script
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When the current script is edited in RStudio and needs to be replaced in Power BI, this can be done in
the in the query editor. The query editor can be accessed by clicking Edit Queries in the Home ribbon
of Power BI or by right clicking one of the active queries and selecting Edit query.

5.2.2 New Data
If new data is available at the data sources, as described in section 4.1, or new useful data is discovered
at other sources and needs to be added to the dataset, this can be done in the extracted.data.xlsx file.
The provided R-script is built to work with the provided data template. If new data is in the same format
as the template, adding this data to the dashboard can be done in two easy steps:
Step 1: Add the row(s) of new data to the extracted.data.xlsx file and save the file
Step 2: Open Power BI Desktop and click the refresh button in the Home ribbon of Power BI

Figure 15. Refresh button

This will refresh all the datasets that are loaded in the dashboard. When the data is refreshed, the new
observations will show in the dashboard. It is also possible to only refresh one of the loaded tables.
This is done by right clicking the table in the Fields column on the right-hand side of the and clicking
Refresh data. This method of refreshing data also applies to cases where data is loaded from other
sources.

5.2.3 New Techniques
This project adopted clustering as data mining technique to segment Athlon’s competitive market
environment. Besides clustering, several other data mining techniques are described in section 2.1.
Athlon can use these techniques to perform other types of analysis like classification or estimation.
When this is done, the CRISP-DM cycle can be followed completely to get a good understanding of the
goal of the analysis and the data that can be used for the analysis. A practical example of a classification
task that could fit in this project is to classify whether or not a company is considered a prospect for a
white label or retail partnership, based on historical and current data of partnerships. This will allow
Athlon to automatically get an initial indication if a car lease company is a potential prospect for a
partnership agreement. To do such an analysis, historical data is needed. The more high quality
historical data is available, the more reliable the results of the classification will be. In this project, this
data was not sufficiently available to do such an analysis. When this data is available, it can be added
as a column in the data template. A new R-script has to be written to apply the technique to the data
and additional visuals have to be added to the dashboard to let users of the dashboard work with the
results of the analysis.
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6.

Case Study

In this chapter, research question 3 is addressed and the tool is applied in two scenarios that could
occur in real life situations within Athlon. The scenarios are based on the motivation and the scope of
the project and serve as an example of what can be done with the tool. After this, an evaluation of the
tool on ease of use and supportiveness of the tool is done by a marketing manager and a WLRS program
director within Athlon.

6.1

Scenarios

As described in section 1.2, Athlon wants to use the tool to make well-founded strategic decision in
the white label and retail area. The focus is primarily on which competitors can be approached for such
partnerships and how they should be approached. The dashboard can be used to get insight in the size,
the geographical location and the current funding construction of potential partners. This information
can then be interpreted and be used to base the WLRS strategy on. Two strategic question are
answered using the dashboard to show how the dashboard can be used in practice. The first question
is focused on the location of the competitors and the second focuses on the size.

6.1.1 Location
“Athlon wants to expand their geographical reach by the use of white label and/or retail solutions.
In which areas in the eight European countries could it be interesting to engage in such partnerships
and which companies are interesting to approach in those areas?”
Step 1: Determine Athlon national sizes and locations
In order to determine where it could be
valuable to expand through white label and
retail solutions, it is important to understand
the current geographical situation of Athlon, so
the first step to answer this question is to
determine Athlon’s location in the eight
European countries. This can be done by
selecting Athlon in the filter tile of the national
company section of the dashboard. This causes
the integrated map on the right to only show
the locations and sizes of Athlon’s national
subsidiaries.

Figure 16. Integrated Map for Athlon locations
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Step 2: Determine areas in which Athlon cannot provide local support
When Athlon’s locations on a national
level are clear, the areas that are hard
to reach for Athlon can be identified. I
will do this per country. When still
having Athlon selected in the national
company filter tile, a country can be
selected in the country filter tile,
which will cause the map to only show
the national Athlon office in that
particular country. This allows the
user to examine Athlon’s location in
that country in detail and determine
which areas are interesting to engage
in white label and retail partnerships
in. In this example, I will do this for Figure 17. Athlon Germany
Germany, where Athlon does not
have a large national market share, according to the size of the colored dot in Germany. Athlon
Germany is situated in Dusseldorf and has a market share of 1.32%. As can be seen on the map,
Dusseldorf is situated in the west of Germany, close to the border with the Netherlands. This can cause
Athlon managers to decide that Athlon should expand in other areas in east-, north- and southGermany.
Step 3: Determine which competitors can be approached in these areas for a white label and retail
partnership
After the interesting areas are identified, the Athlon filter can be deselected so that all the Germany
car lease companies are shown on the map. Five car lease companies are situated in the direct
surroundings and thus will not provide Athlon with any additional geographical reach. These five
companies are:
•

LeasePlan

•

Kia Motors

•

Mazda

•

Telekom

•

Toyota
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Since many remaining companies in the other areas in Germany are left, the market segment filter is
used to filter out companies that are currently already funded by a big parent company. I do this using
the assumption that Athlon, being part of a big parent company, can offer companies without a big
European lease company as owner or funder a better mid- and back-end infrastructure for their
services, while Athlon expands their reach while still being able to provide local expertise to the
customer. The two market segments Small Parents, Big Kids and Small Parents, Small Kids are both
selected to examine the companies in these segments, see figure 19 below.

Figure 18. Potential German prospect for WLRS partnerships to maximize reach

As shown in Figure 19, ten companies are in these market segments in Germany. Two of these are
Toyota and Telekom, which are not interesting at this point because they are in the same area as
Athlon. The remaining eight companies with their relative market share and their location are:
Company

Market Share

Region

Sixt Leasing

3.35 %

East

DB Rent

1.06 %

South-West

Autobank

0.44 %

South

Atlas

0.29 %

North-West

Maske

0.22 %

North

LeaseTrend

0.20 %

South

HHL

0.04 %

North

PSA

No data

South-West

Table 2. German prospects
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These eight companies can be evaluated in detail by Athlon managers in terms of market share, fleet
sizes, offered products, parent company, etc. When a maximum geographical reach is desired, ideally
each region is covered by a company that offers Athlon products. In this case, Sixt Leasing can be
interesting in the East, Maske and HHL in the North and Leasetrend and Autobank in the North.
Additionally, DB Rent and Atlas Lease can be approached for a white label or retail partnership to
strengthen Athlon’s position in the west of Germany.
These same steps can be followed for other countries and that can provide Athlon with a selection of
companies that can be interesting for Athlon to approach for white label and retail programs in order
to expand their reach while maintaining local expertise and support. These companies can then be
examined in detail by only selecting a specific company in the dashboard, so that the fleet sizes and
the offered products will be displayed. This can be used to develop customized offers towards these
companies and maximize the change that they will engage in the partnership.

6.1.2 Partner and funding constructions
“Which parent companies, that are currently in Leaseurope’s Top Ranking of Leasing Companies,
are active in funding and partnering construction in the European car lease market, how big are
they and what kind of partners and/or subsidiaries do they have?”
Step 1: Determine which companies are in the Top Ranking of Leasing Companies
First, one has to determine which of the national companies are supported or owned by a parent
company that is in the Leaseurope top ranking of leasing companies. This can be done using the market
segments filter. Since the partially based on whether or not the funding company is in this ranking, just
select the market segments Big Parents, Big Kids and Big Parents, Small kids will cause the integrated
map and the filters in the other sections of the dashboard to only show national lease companies that
are supported by a parent company that is in the Leaseuropes Top Ranking. The parent company filter
(here in focus mode) shows all the parent company that meet the selection criteria. Figure 21 on the
next page shows the integrated map while the two market segments are selected.

Figure 19. Parent compoanies in Top Ranking
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Step 2: Determine the size and partners/subsidiaries of the parent companies
As shown in the map in Figure 18, a lot of
national companies are part of a big leasing
parent company. Not all of these national
companies are complete subsidiaries of the
parent companies. It is also possible that there
is a partner construction between the two. To
find out to which national companies the
parent company is connected, the parent
company has to be selected in the parent
company filter. This causes the national
company filter to only show national company
labels that are connected to the selected
parent company. Also, the size in terms of
outstanding volume, new business volume and

Figure 20. Integrated map

new business contracts of the selected parent company is shown in the KPI tiles to the right of the filter
in the parent company section. In this case study only the top-6 of the parent companies is evaluated.
Each of the parent companies will be described in the following sections
Volkswagen Leasing GmbH
Volkswagen Leasing is the biggest European Leasing company, according to Leaseurope Top Ranking.
The company has a total of € 19.224.000.000,- in outstanding’s, € 11.847.000.000,- in new business
volume and 471.000 new contracts in 2015 and is thereby the leading leasing company in Europe.
Volkswagen is Europe’s biggest car manufacturer and sells cars under brands like Volkswagen, Skoda,
Seat and Bentley. This is also shown in their leasing activities. When looking at the national company
section, it can be seen that Volkswagen leasing does not operate under a lot of brands, four to be
precise; Volkswagen, Skoda, Seat, and D’leteren. These four are the only ones of which proof could be
found that they handle their leasing through Volkswagen Leasing. Skoda and Seat are known to be part
of the Volkswagen Group and it is therefore obvious that their leasing products are handled by
Volkswagen. The third not-Volkswagen brand under which Volkswagen provides leasing products is
Volkswagen D’Ieteren Finance in Belgium. This is a joint venture between D’Ieteren and Volkswagen
Financial Services and provides long-term car rental services as well as a full range of car financing
services for all Volkswagen brands in Belgium.
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LeasePlan
LeasePlan Corporation N.V. is the second biggest European leasing company in the automobile
category and has a total of € 14.342.000.000,- in outstanding’s, €6.233.000.000,- in new business
volume and 298.000 new contracts in 2015. Concerning partnerships and subsidiaries, LeasePlan has
a subsidiary in each of the eight countries, but only operates under the name LeasePlan.
BNP Paribas
The third place in the Top Leasing Company Ranking of Leaseurope in the automobile category is taken
by BNP Paribas. This is a France bank with a specialized leasing entity, Arval, through which they handle
most of their automobile leasing products. Besides Arval, they also have other brand names under
which they sell their leasing products, namely: General Electric (GE) Fleet in the Netherlands, Germany
and Spain, and Fortis Lease in Poland. GE Fleet has recently been taken over by Arval which now fully
owns the company. Fortis Lease is part of BNP Paribas Fortis, which in their turn is a subsidiary of BNP
Paribas. Other subsidiaries of BNP Paribas Fortis are: Fortis Investments, Fortis Bank Poland, Dominet
Bank, Fortis Bank Turkey, and BGL S.A. (Luxembourg). BNP Paribas had a total value of outstanding’s
of € 13.320.000.000,- and sold 250.000 new contracts for a total value of € 5.346.000.000,- in Europe.
Société Générale
Société Générale is a France bank, as well, and also has a separate entity, ALD Automotive, that handles
their automotive leasing solutions. ALD automotive is active in all the countries in scope of this project,
but also has a lot of other brands under which they sell their leasing products. ALD Automotive is really
active in take overs and partnerships in the European market. For example, they recently took over
the Parcours Group, a Belgium leasing group which was active in Belgium, France and Spain. Besides
take-over they have established multiple partnerships with car manufacturers to handle their leasing
products. Among these manufacturers are: Opel, Volvo, Ford, Nissan, Jaguar and more. These
partnerships are not active in each country. For detailed information, the tool can be consulted.
Besides car manufacturers, ALD also has partnerships with smaller independent leasing companies,
such as Bright Lease in the Netherlands. Multiple sources state that these partnerships and takeovers
are part of ALD Automotive’s global strategy and is aimed to help ALD strengthen their position in the
SME market. In 2015, Société Générale has a total value of outstanding’s of € 12.078.000.000,- and
generated 307.000 new contracts with a total value of € 5.880.000.000,- and is thereby fourth in the
Leaseurope Top Leasing Company Ranking, based on value of outstanding’s.
Daimler
Daimler is the parent company of Mercedez-Benz and has recently (end of 2016) completely taken
over Athlon. This gives them a huge boost in the European leasemarket, especially in the multi-brand
branch. Daimler is not in the Leaseurope Top Leasing Company Ranking, but this is assumed to be
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caused by not providing Leaseurope with their data. When looking at the sum of the total fleet size of
their national subsidiaries they belong in this ranking, especially after they have taken over Athlon
from De Lage Landen International B.V., which is in this Ranking. Besides Athlon, Daimler Financial
Services also offers leasing products through Mercedez-Benz and Mercedez-Benz Charterway.
Santander
Santander Consumer Finance is part of Banco Santander, which is a Spanish bank and one of the biggest
banks of Europe in terms of market value. Santander Consumer Finance had an total value of
outstanding’s of € 624.000.000 and generated 11.000 new contracts with a total value of 358.000 in
2015. Besides Santander Consumer Finance, Santander also offer lease products under the name
Bansacar, which is a subsidiary of Santander. Besides that, they have partnerships with different car
manufacturers, for which they provide the lease product. They have partnerships with Volvo, Mazda,
Kia, Citroen, Hyundai and Peugeot. Santander Consumer Finance has a partnership with PSA Finance
which is operational in 11 European countries:
•

France

•

United Kingdom

•

The Netherlands

•

Spain

•

Switzerland

•

Italy

•

The Netherlands

•

Belgium

•

Germany

•

Poland

•

Portugal

In the first ten countries, a joint venture is started, last one in Poland which began on the 3rd of
October 2016. PSA Finance states that: “With the partnership now fully operational, Banque
PSA Finance can benefit from particularly favorable refinancing conditions and offer highly
competitive rates to Peugeot, Citroën and DS customers.” (BRON). The joint venture partnership will
provide wholesale financing to Peugeot, Citroën and DS dealers and retail financing to the dealers’
customers. The agreement that the two companies made in Portugal is a white label agreement. The
details of this agreement are unknown.
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6.2

User Evaluation

To examine the value of the solution to the end-user within Athlon, the White Label & Retail Solutions
Program Director Christoph Auerbach are asked to evaluate the tool. The evaluation is done by means
of a questionnaire that is based on the Technology Acceptance Model (TAM) of (Davis, 1985). The
questions in the questionnaire can be divided into three main categories: Perceived Usefulness (U),
Perceived Ease of Use (E), and Attitude Toward Using (A).

Perceived Usefulness

Perceived Ease of Use

5.
9.

7.

Disagree Neutral Agree
X

8.

4.

6.

X
X
X
X
X

Using the dashboard does not X
make it easier to make well
founded strategic marketing
decisions
The tool does not provide Athlon X
with a way to gain insight in their
market environment in the
future.
I intend to use this tool to
sustainably gain insight in
Athlon’s market environment and
make
more
well-founded
strategic marketing decisions
I will not use this tool to gain X
insight in Athlon’s market data

12. I do not think I will use the
dashboard to make more wellfounded strategic marketing
decisions

Totally
agree

X

10. I think I am able to use the tool in
practice
1. I think this tool will help to get a
sustainable insight in Athlon’s
market environment
11. The tool makes it possible to
make well-founded strategic
marketing decisions.
3. I think the tool will be useful

2.

Attitude towards using

I found it easy to work with the
dashboard
The process that is followed to
load and refresh data was easy to
understand
I found it easy to learn how to use
the dashboard

Totally
disagree

X

X

Table 3. Questionnaire TAM
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The results of the questionnaire show that, overall, the solution is perceived as very useful. All the
statements, linked to perceived usefulness are evaluated in the most positive way. The questions
concerning the attitude towards using the solution are answered positive as well. The results of the
questionnaire also show that perceived ease of use is a topic that can be improved. The user thinks it
is easy to work with the dashboard, but when comparing the answers in this category to the answers
in the other categories, they are less positive.
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7.

Conclusions

In this chapter, the research questions as stated in chapter 3 are answered. In the second section of
this chapter, the limitations of the project are discussed and finally future research that can be done
based on this project is described.

7.1

Summary

The goal of this research was to help Athlon to investigate how they can use free or low-cost data to
gain insight in their competitive market environment that can support strategic marketing decisions
regarding white label and retail solutions. The solution that is designed in this thesis provides such an
insight in form of a market dashboard. Different data sources are used to develop the datasets that
are used as input data for the exploratory data analysis tasks. Macro European country data, such as
population and GDP are collected at the World Bank Group. Information on national lease markets and
European car lease companies is identified at Leaseurope, and national lease company data is
identified at national leasing associations, industry reports, and several web sources. Three datasets
are developed in Microsoft Excel and combined in a data-model.
A clustering analysis is done in RStudio using R-script to segment the national companies in order to
identify groups that are potential prospect for white label and retail partnerships. The results of the
clustering showed that the national companies are mainly grouped based on the size of the parent
company and on the national market share. This is used to create four market segments. The results
of the segmentation task are added to the datasets using R-script.
The R-script is used as data source in Microsoft Power BI. This allows for great flexibility in data
transformations and the possibility to do advanced data analysis. Power BI is used to design the
dashboard. The dashboard consists of five main sections that allow for an clear overview of the data
and easy filtering and zooming: Countries, Parent Companies, National Companies, Market Segments
and the Integrated Map.
The dashboard can be used to answer several strategic questions like: “Which companies in which
regions in a country can be an interesting prospect for a white label or retail partnership?”. The
different filters, the KPI’s and the integrated map in the dashboard give a complete view of Athlon’s
competitive market environment in a single page.
For Athlon to use this tool in the future, data can be added in the provided template and can be
refreshed by two easy steps. If sufficient historical data is added to the database additional data mining
techniques can be applied such as classification to predict whether or not a national company can be
considered as a prospect for a WLRS partnership, based on variables in the dataset. If additional data
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mining techniques are used, the CRISP-DM lifecycle can be adopted and the R-script has to be
rewritten.

7.2

Limitations

The data that is used in the project has some limitations. The availability can cause issues since the
Leaseurope data can only be obtained by members of Leaseurope and to become a member, a
company has to provide Leaseurope with their own numbers. This is in some countries also the case
for national lease associations. Another problem is the completeness and the unity of the data in terms
of definitions. Across countries different definitions can be given to for example Operational Lease.
Also, the types of vehicles included in the numbers is not stated in every data source. When the
solution is operationalized, this should be investigated in more detail. The data that is used is are used
are small. The tool is built to handle these kinds of data and is not tested with large datasets.
Concerning the clustering analysis, only one distance measure is used to calculate the distance
between data points. This is mainly done because R offers a functionality that is specifically designed
to handle datasets with mixed-type data. To evaluate if this is the best option as distance measure,
other distance measures should be used as well.
Another limitation of the solution Is the amount of manual work that has to be done to collect the
data. Athlon desired an automated tool, but the format in which the major part of the data is collected,
does not allow for automated collection of data.

7.3

Future Work

Additional work can be done in clustering analysis with mixed data. Other distance measures can be
used to measure the distance between observations with categorical variables. The distance measure
that is used in this project combines two distance measures, one for numeric data and one for
categorical data. It could be investigated how other combinations of distance measures perform on
datasets with mixed data. For numeric data, distance measures as the Euclidian distances can be used
and for categorical other distance measures like the Jaccard coefficient can be used.
Another interesting field to investigate in the future are methods and/or techniques that can be used
to automatically extract data from files that are not in a database format. This can be done using
Natural Language Understanding techniques, which are a topic of artificial intelligence. If a completely
automated solution needs to be developed, advanced techniques should be investigated in more
detail.
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7.4

Recommendations for Athlon

Following on this project, Athlon can take multiple steps to integrate and enrich the solution within
the organization. The first step can be to implement the solution in the marketing department and
make it available to employees whom might benefit from it. The used data can be corrected where
needed, based on input of the users or based on additional research into market data. The sources
used in this project can be used to regularly update the data and generate a sustainable insight. The
provided format can be used to update the data. This will allow Athlon to use the developed dashboard
with up to date data.
Additional research into market data can also be done in order to enrich the data with additional
variables, additional companies and additional countries. The eight countries within scope of this
project are not the only countries in which Athlon is active. Other European in which Athlon is active
are: Switzerland, Luxembourg, and Portugal. For these countries, data can be added if this is available.
Besides this, data from other years can be added. In this project, only data for 2015 is collected, but if
data for 2014 and earlier is added to the databases, trends and developments within the lease markets
could be identified. It also provides a possibility to do additional analysis. Data mining methods, such
as classification and estimation, can be applied when a comprehensive historical database is
established. Besides additional data observations, additional variables, like type of company, market
shares per product, product prices and number of employees can be added.
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Appendix A: Desired data description
The following variables were identified in the initial phase of the project as desired data to be used for
analysis.
Company Name – The name of the company identifies which company is considered in the
observation.
Type of Company – This variable represents the type of company that is considered in the observation.
Several types of company are involved in the European car lease market. In this project the following
types are taken into account:
Automotive Captive – These are companies that build and sell cars themselves, such as
Volkswagen or Mercedes. These companies are often also involved in the leasing market.
Car lease company – These are companies that have car leasing as their main offering, such as
Athlon or Leaseplan.
Financial institution – These are companies that are involved in providing financial services.
This can be car lease, but also other types of lease such as real estate or equipment lease.
Banks
Agency/Broker – These are companies that provide their customers with the best deals on car
lease and arrange everything around the lease for them. The leaser just has to tell them which
type of car want.
Country – This represents the European country in which the company is situated.
Region in country – This is the region (north/west/south/east) in which the company in a certain
country is situated.
Fleet Size Operational and Financial Lease – This represents the size of the fleet of a certain company
that is used for customers in the operational and financial lease segment.
Number of Contracts Operational Lease – This represents the size of the fleet of a certain company
that is used for customers in the operational lease segment.
Number of Contracts Financial Lease – This represents the size of the fleet of a certain company that
is used for customers in the operational lease segment.
Unit Market Share Total – This represents the share of the total market that is covered by a certain
company in a certain country. Calculated based on the fleet size.
Market Share Operational Lease - This represents the share of the operational lease market that is
covered by a certain company in a certain country. Calculated based on the fleet size.
Market Share Financial Lease - This represents the share of the financial lease market that is covered
by a certain company in a certain country. Calculated based on the fleet size.
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Appendix B1: Statistical enquiry Leaseurope used tables
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Appendix B2: Parent company ranking Leaseurope used tables
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Appendix C: Used data description
Variable

Values

Sources

Car Lease Company

Name of national car lease companies

National leasing associations
Industry magazines (Autoflotte)
Industry reports (Aumacon)

Parent Company

Company

that

owns

or

has

partnership with Car Lease Company

a Leaseurope
Company websites
National chambers of commerce

Operational Lease

Number of outstanding contracts National leasing associations
operational lease

Industry magazines (Autoflotte)
Industry reports (Aumacon)

Financial Lease

Number of outstanding contracts National leasing associations
financial lease

Industry magazines (Autoflotte)
Industry reports (Aumacon)

Operational Lease + Number of outstanding contracts Calculated or national leasing
Financial Lease

operational lease [integer]

Fleet Management

Number of outstanding contracts fleet National leasing associations
management

association (SNLVLD)
Industry magazines (Autoflotte)
Industry reports (Aumacon)

Total Fleet

Total number of outstanding contracts National leasing associations
[numeric]

Industry magazines (Autoflotte)
Industry reports (Aumacon)

Market Segment

Market

segment

following

from Results from clustering

analysis
Country

Country in which Car Lease Company’s National leasing associations
national headquarters is situated

Industry magazines (Autoflotte)
Industry reports (Aumacon)

Year

Year for which data is valid

City HQ

City in which HQ of national company Company website, Google/Bing
is situated

Country
Company Logo

Maps

Country in which HQ of national Company website, Google/Bing
company is situated

Maps

URL link to company logo

Company websites
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Appendix D: R-script clustering
# Loading libraries and data
# Load libraries
library(ggplot2) # for visualization
library(factoextra)
library(readxl)
library(magrittr) # For pipesins
library(dplyr) # for data cleaning
library(cluster) # for gower similarity and pam
library(Rtsne) # for t-SNE plot
library(pdftools) # for data extraction
library(RCurl)
library(psych)
library(NbClust)
library(tibble)
library(zoom)
library(e1071) # fuzzy c-means
library(xlsx)
library(clValid)
library(corrplot)
# Set working directory
setwd("C:/Users/Jeroen/OneDrive")
# Clear Workspace
rm(list = ls())
# Load data from data mart
subsidiaries <- rbind(read_excel("Z:/Marketing Intelligence System/Data Mart/data.mart.xlsx", sheet
= "Subsidiaries WS"))
parent.companies <- read_excel("Z:/Marketing Intelligence System/Data Mart/data.mart.xlsx", sheet
= "Parent Companies WS")
countries <- read_excel("Z:/Marketing Intelligence System/Data Mart/data.mart.xlsx", sheet =
"Countries WS")
# Add Market Share Column
subsidiaries$'Market Share' <- if_else(subsidiaries$Country == 'Belgium',
Fleet`/as.integer(countries[1,14])),
if_else(subsidiaries$Country
==
'France',
Fleet`/as.integer(countries[2,14])),
if_else(subsidiaries$Country
==
'Germany',
Fleet`/as.integer(countries[3,14])),
if_else(subsidiaries$Country
==
'Netherlands',
Fleet`/as.integer(countries[5,14])),
if_else(subsidiaries$Country
==
'Poland',
Fleet`/as.integer(countries[6,14])),
if_else(subsidiaries$Country
==
'Spain',
Fleet`/as.integer(countries[7,14])), 0))))));

(subsidiaries$`Total
(subsidiaries$`Total
(subsidiaries$`Total
(subsidiaries$`Total
(subsidiaries$`Total
(subsidiaries$`Total
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# Data preperation
# Data consolidation
# Delete year and location columns
data.base <- subsidiaries

# Data cleaning
# Remove rows with missing values (NA)
data.prep <- na.omit(data.base)
plot(data.prep$`Operational Lease`, data.prep$`Financial Lease`)
# scatter plots
plot(data.prep$`Operational Lease`, data.prep$`Financial Lease`)
plot(data.prep$'Operational Lease', data.prep$`Total Fleet`)
plot(data.prep$`Fleet Management`, data.prep$`Operational Lease`)
# box plots
boxplot(data.prep$`Operational Lease`)
boxplot(data.prep$`Financial Lease`)
boxplot(data.prep$`Fleet Management`)
boxplot(data.prep$`Total Fleet`)
boxplot(data.prep$`Operational Lease + Financial Lease`)
# Remove outlier (Volkswagen Leasing Germany)
data.prep <- data.prep[data.prep$`Total Fleet`< 1000000,]
data.base <- data.prep
# Replace Country values with abbreviation
data.prep$Country <- if_else(data.prep$Country == "Netherlands", "NL",
if_else(data.prep$Country == "Germany","GE",
if_else(data.prep$Country == "Poland", "PO", "BE")))

# Add country to subsidiary name
data.prep$`Car Lease Company` <- paste(data.prep$`Car Lease Company`, data.prep$Country, sep = ",
")
# Create labels for cluster visualizations
cluster.labels <- data.prep$`Car Lease Company`
# Boxplot without outlier
boxplot(data.prep$`Operational Lease`)
boxplot(data.prep$`Financial Lease`)
boxplot(data.prep$`Fleet Management`)
boxplot(data.prep$`Total Fleet`)
boxplot(data.prep$`Operational Lease + Financial Lease`)
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# Histograms without outlier
hist(data.prep$`Operational Lease`)
hist(data.prep$`Financial Lease`)
hist(data.prep$`Fleet Management`)
hist(data.prep$`Total Fleet`)
hist(data.prep$`Operational Lease + Financial Lease`)

# Data transformation
# Normalization between 0 and 1
data.prep$`Operational Lease` <- (data.prep$`Operational Lease`-min(data.prep$`Operational
Lease`))/(max(data.prep$`Operational Lease`)-min(data.prep$`Operational Lease`))
data.prep$`Financial
Lease`
<(data.prep$`Financial
Lease`-min(data.prep$`Financial
Lease`))/(max(data.prep$`Financial Lease`)-min(data.prep$`Financial Lease`))
data.prep$`Fleet
Management`
<(data.prep$`Fleet
Management`-min(data.prep$`Fleet
Management`))/(max(data.prep$`Fleet Management`)-min(data.prep$`Fleet Management`))
data.prep$`Total
Fleet`
<(data.prep$`Total
Fleet`-min(data.prep$`Total
Fleet`))/(max(data.prep$`Total Fleet`)-min(data.prep$`Total Fleet`))
data.prep$`Operational Lease + Financial Lease` <- (data.prep$`Operational Lease + Financial Lease`min(data.prep$`Operational Lease + Financial Lease`))/(max(data.prep$`Operational Lease + Financial
Lease`)-min(data.prep$`Operational Lease + Financial Lease`))
data.prep$'Market
Share'
<(data.prep$'Market
Share'-min(data.prep$'Market
Share'))/(max(data.prep$'Market Share')-min(data.prep$'Market Share'))
# Create dummy variables for categorical variable Country
dummy.c <- dummy.code(data.prep$Country)
data.prep <- data.frame(data.prep, dummy.c)
data.prep$Country <- NULL
# Boxplot normalized Data
boxplot(data.prep$`Operational.Lease`)
boxplot(data.prep$`Financial.Lease`)
boxplot(data.prep$`Fleet.Management`)
boxplot(data.prep$`Total.Fleet`)
# Convert Parent Company to binary value
data.prep$`Parent.Company` <- data.prep$`Parent.Company` %in% parent.companies$`Parent
Company`
data.prep$`Parent.Company` <- as.integer(as.logical(data.prep$`Parent.Company`))
In.Top.50 <- data.prep$'Parent.Company'
# Create dataset for for Gower distance
data.gower <- data.base
data.gower$Year <- NULL
data.gower$`Location HQ` <- NULL
data.gower$Country <- as.factor(data.gower$Country)
data.gower$`Parent Company` <- data.prep$Parent.Company
data.gower$`Parent Company` <- as.factor(data.gower$`Parent Company`)
data.gower$`Operational Lease` <- data.prep$Operational.Lease
data.gower$`Financial Lease` <- data.prep$Financial.Lease
data.gower$`Fleet Management` <- data.prep$Fleet.Management
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data.gower$`Operational Lease + Financial Lease` <- data.prep$Operational.Lease...Financial.Lease
data.gower$`Total Fleet` <- data.prep$Total.Fleet
data.gower$`Market Share` <- data.prep$Market.Share
data.gower$'Car Lease Company' <- NULL
# Create dummy variables for categorical variable Parent Company
dummy.pc <- dummy.code(data.prep$`Parent.Company`)
data.prep <- data.frame(data.prep[,1], dummy.pc, data.prep[, 2:14] )
data.prep$Parent.Company <- NULL
colnames(data.prep)[1] <- "Car.Lease.Company"
# Set 'Car Lease Company' column as row name
rownames(data.prep) <- data.prep$Car.Lease.Company
data.prep$Car.Lease.Company <- NULL
# Remove Location HQ & Year column
Location.HQ <- data.prep$Location.HQ
Year <- data.prep$Year
data.prep$Year <- NULL
data.prep$Location.HQ <- NULL

# CLUSTERING
# K-means
# Determine optimal number of clusters
sil.width <- c(NA)
for(i in 2:20){
km.fit <- kmeans(data.prep,
nstart = 25,
centers = i)
sil.width[i]
<summary(silhouette(km.fit$cluster,
dist(data.prep,
'euclidean')))$si.summary[4]
}
plot(1:20, sil.width, xlab = 'Number of Clusters', ylab = 'Average Silhouette Width')
lines(1:20, sil.width)

method

# Clustering
km.fit <- kmeans(data.prep, centers = 12, nstart = 25)
# Plot clusters
fviz_cluster(km.fit, data.prep)
# Add clusters to base dataset
data.base$'Kmeans cluster' <- km.fit$cluster
# Create Gower (1971) dissimalarity matrix
gower.dist <- daisy(data.gower, metric = "gower")
gower.mat <- as.matrix(gower.dist)
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# PAM
# Determine optimal number of clusters
sil.width <- c(NA)
for(i in 2:20){
pam.fit <- pam(gower.dist,
diss = TRUE,
k = i)
sil.width[i] <- pam.fit$silinfo$avg.width
}
plot(1:20, sil.width, xlab = 'Number of Clusters', ylab = 'Average Silhouette Width')
lines(1:20, sil.width)
# Clustering
pam.fit <- pam(gower.dist, diss = TRUE, k = 16)
plot(pam.fit)
# Plot clusters
tsne.obj <- Rtsne(gower.dist, is.distance = TRUE)
tsne.data <- tsne.obj$Y %>%
data.frame() %>%
setNames(c("X", "Y")) %>%
mutate(cluster = factor(pam.fit$clustering),
name = cluster.labels)
ggplot(tsne.data, aes(x = X, y = Y, label = name)) +
geom_point(aes(color = cluster)) +
geom_text(aes(label=name))
fviz_silhouette(pam.fit)
fviz_cluster(list(data = data.prep, cluster=pam.fit$clustering), ellipse.type = "convex",
ellipse.level = 0.68)
# Add clusters to data.base
data.base$'PAM cluster' <- tsne.data$cluster

# Hierarchical clustering
# Single Linkage
# Determine optimal number of clusters
s=c(NA)
for(i in 2:20){
cluster.cut.sin=cutree(hclust(gower.dist, method="single"),i)
s[i]=summary(silhouette(cluster.cut.sin, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
hc.sin <- hclust(gower.dist, method = "single")
# Plot dendrogram
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plot(hc.sin, labels = cluster.labels, hang = -1)
rect.hclust(hc.sin, k = 13, border = "red")

# Complete linkage
# Determine optimal number of clusters
s=c(NA)
for(i in 2:20){
cluster.cut.com=cutree(hclust(gower.dist, method="complete"),i)
s[i]=summary(silhouette(cluster.cut.com, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
hc.com <- hclust(gower.dist, method = "complete")
# Plot dendrogram
plot(hc.com, labels = cluster.labels, hang = -1)
rect.hclust(hc.com, k = 13, border = "red")

# Average Linkage
# Determine optimal number of clusters
s=c(NA)
for(i in 2:20){
cluster.cut.ave=cutree(hclust(gower.dist, method="single"),i)
s[i]=summary(silhouette(cluster.cut.ave, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
hc.ave <- hclust(gower.dist, method = "average")
# Plot dendrogram
plot(hc.ave, labels = cluster.labels, hang = -1)
rect.hclust(hc.ave, k = 13, border = "red")

# Ward's method
# Determine optimal number of clusters
s=c(NA)
for(i in 2:20){
cluster.cut.wa2=cutree(hclust(gower.dist, method="ward.D2"),i)
s[i]=summary(silhouette(cluster.cut.wa2, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
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hc.wa2 <- hclust(gower.dist, method = "ward.D2")
# Plot dendrogram
plot(hc.wa2, labels = cluster.labels, hang = -1)
rect.hclust(hc.wa2, k = 15, border = "red")
# Add membership to dataset
cluster.cut.wa2 <- cutree(hc.wa2, k = 15)
data.base$'Wards clusters' <- cluster.cut.wa2

# Mcquitty's method
# Determine optimal number of clusters
s=c(NA)
for(i in 2:20){
cluster.cut.mcq=cutree(hclust(gower.dist, method="mcquitty"),i)
s[i]=summary(silhouette(cluster.cut.mcq, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
hc.mcq <- hclust(gower.dist, method = "mcquitty")
# Plot dendrograms
plot(hc.mcq, labels = cluster.labels, hang = -1)
rect.hclust(hc.mcq, k = 13, border = "red")

# Median
# Determine optimal number of clusters
s=c(NA)
for(i in 2:20){
cluster.cut.med=cutree(hclust(gower.dist, method="median"),i)
s[i]=summary(silhouette(cluster.cut.med, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
hc.med <- hclust(gower.dist, method = "median")
# Plot dendrograms
plot(hc.med, labels = cluster.labels, hang = -1)
rect.hclust(hc.med, k = 13, border = "red")

# Centroid
# Determine optimal number of clusters
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s=c(NA)
for(i in 2:20){
cluster.cut.cen=cutree(hclust(gower.dist, method="centroid"),i)
s[i]=summary(silhouette(cluster.cut.cen, gower.dist))$si.summary[4]
}
plot(1:20, s, xlab = 'Number of cluster', ylab = 'Average Silhouette Width')
lines(1:20, s)
# Clustering
hc.cen <- hclust(gower.dist, method = "centroid")
# Plot dendrogram
plot(hc.cen, labels = cluster.labels, hang = -1)
rect.hclust(hc.cen, k = 14, border = "red")

# Fuzzy clustering with fanny (FCF)
# Determine optimal number of clusters
sil.width <- c(NA)
for(i in 2:20){
fanny <-fanny(gower.dist, i, diss = TRUE, memb.exp = 1.5, maxit = 1000)
sil.width[i] <- fanny$silinfo$avg.width
}
plot(1:20, sil.width,
xlab = "Desired number of clusters",
ylab = "Average Silhouette Width")
lines(1:20, sil.width)
# Clustering
fanny <- fanny(gower.dist, 12, memb.exp = 1.5, diss = TRUE)
# Plot clusters
plot(fanny)
fviz_silhouette(fanny, labels = cluster.labels, label = TRUE)
fviz_cluster(list(data = data.prep, cluster=fanny$cluster), labels = cluster.labels, ellipse.type =
"convex",
ellipse.level = 0.68)
corrplot(fanny$membership, is.corr = FALSE)
# Add membership to dataset
data.base$'Fanny clusters' <- fanny$cluster

# Export database for Power BI Desktop
data.base <- data.frame(data.base[,1:2], In.Top.50, data.base[, 3:15])
data.base$In.Top.50 <- if_else(In.Top.50 == 1, 'YES', 'NO')
data.clustered <- data.base
# Clean workspace
rm(countries,
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data.gower,
dummy.c,
dummy.pc,
gower.mat,
cluster.cut.ave,
cluster.cut.sin,
cluster.cut.com,
cluster.cut.cen,
cluster.cut.wa2,
cluster.cut.mcq,
cluster.cut.med,
fanny,
hc.ave,
hc.cen,
hc.com,
hc.mcq,
hc.med,
hc.sin,
hc.wa2,
i,
In.Top.50,
km.fit,
Location.HQ,
pam.fit,
parent.companies,
s,
sil.width,
subsidiaries,
tsne.data,
tsne.obj,
Year)
write.xlsx(data.clustered, file = "Z:/Marketing Intelligence System/Data Mart/data.clustering.xlsx",
sheetName = 'Data Clustering')
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Appendix E: Clustering
The clustering task is done in RStudio, using the national company dataset as input. The different excel
tables in that file are loaded into R and used as input for the analysis. This results in three tables, stored
in the workspace of RStudio, with names ‘subsidiaries’, ‘parent.companies’, and ‘countries’. The
clustering task is done using the subsidiaries table, but some data preparation activities require
lookups in one of the other tables or refer to data in one of those tables.
For this project, the major part of the data consolidation task is done in the first phase of the project.
Selecting and filtering the data for the clustering task is done in RStudio. Since not all variables in the
subsidiary table are valuable for the clustering task, the ‘Location HQ’ and the ‘Year’ columns are
removed. The year column could be valuable in the future, but since this case study is done for one
year the value in this column is identical in every row and can thus be eliminated. The ‘Location HQ’
variable is a categorical variable with a different value for almost each observation and therefore does
not add value in a clustering analysis. The same accounts for the ‘Parent Company’ variable, but this
variable will be transformed to a binary variable, which can be valuable for the clustering task.
Data cleaning is meant to deal with missing values, outliers, and erroneous data. In this project,
observations with missing values are eliminated since the dissimilarity matrix, that is used for the
clustering tasks, cannot be created from a table that contains missing values.
The resulting table contains 101 observations from four countries; Belgium, Germany, Poland, and the
Netherlands. This table is used to identify outliers by box plotting the numeric variables in the dataset.
One outlier in particular stands out, Volkswagen Leasing in Germany, which has over 1.000.000
outstanding contracts in Germany. In consolidation with Athlon supervisors, this is the only outlier that
is eliminated for analysis. An additional insight from the boxplots was the skewness of the data.
Generation of histograms of the numeric variables confirmed this. Further investigation reveals that
the numeric values are lognormally distributed, which is not of interest for a cluster analysis, but can
be of interest for future prediction tasks, such as a regression analysis.
After the data is cleaned, the data is transformed in order for it to produce the best clustering results.
In this project, new attributes are constructed, numeric variables are normalized, and categorical
variables are transformed to binary variables in this phase. Since clustering algorithms use distance
measure to divide observations in clusters, it is not desirable to let a certain variable with great
distances between the observations, influence the analysis more than a variable with smaller distances
between observations. This is why the values should be normalized/scaled between a certain interval
in order for them to have a similar impact on the analysis. Here, the data is normalized using min-max
normalization with [0, 1] as interval, using the formula 1.
𝑉𝑉 ′ =

𝑣𝑣−𝑚𝑚𝑚𝑚𝑚𝑚
(𝑚𝑚𝑚𝑚𝑚𝑚−min)

(1)
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After normalizing the numeric variables, the categorical variables are dealt with. For the hierarchical,
PAM, and fuzzy cluster analysis the ‘Country’ variable is only transformed to an abbreviation of the
country in order for it to be better visible in the dendrograms resulting from the hierarchical clustering
tasks. This abbreviated value is also added to the name of the subsidiary for visibility purposes.
No other transformations have to be done because these methods use a dissimilarity matrix as input
and that dissimilarity matrix can be calculated using the Gower’s distance (Gower, 1971). This distance
measure works well with different types of variables.
The ‘Parent Company’ variable is handled differently, here, the value is made binary by transforming
it to 1 if the parent company is in the parent.company table and 0 if it is not. This provides insights in
which subsidiaries are part of or funded by a parent company in Leaseurope’s Top Leasing Company
Ranking Survey, which can be interesting when determining if a company is interesting to approach
for a partnership. The created binary variable is called Top 50.
Not all cluster algorithms work with a dissimilarity matrix as input. For example, K-Means only accepts
the raw data as input. For these cluster algorithms, a separate prepared dataset is generated wherein
categorical variables are transformed to dummy variables. These are a representation of k categorical
variables by k columns of binary variables.
This is also done for the ‘Parent Company’ variable, after it has been transformed into a binary variable.
The last transformation that is done is converting the different variables to the right format for
clustering. Categorical and binary variables need to be of type factor and numeric variables need to be
of type numeric.
The two resulting datasets are used for the clustering analysis. One as input for calculating the Gower’s
dissimilarity matrix and one as input for clustering algorithm(s) (K-means) that do not accept a
dissimilarity matrix as input.
In order for an algorithm to group observations together, an indication of (dis)similarity needs to
defined. A popular choice for clustering is Euclidean distance. However, Euclidean distance is only valid
for continuous variables, and thus is not applicable to datasets with mixed types of variables. In order
for a clustering algorithm to produce sensible results, a distance metric that can handle mixed data
types is used. A distance metric that can be used for these types of datasets is the Gower’s distance
(Gower, 1971). The Gower’s distance treats different types of variables differently. For each variable
type, a particular distance metric that works well for that type is used. Then, a linear combination,
using specified weights is calculated to create the final distance matrix. The following distance metrics
are used to calculate distances between data points for the different types of variables:
•

Range normalized numeric variables: Manhattan distance (originally proposed by Minkowski
in the 19th century).
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•

Nominal and symmetric binary variables: First transformed to dummy variables, then the
simple matching approach (Sokal & Michener, 1958) is used to measure the (dis)similarity
between objects.

In the next sections, the clustering algorithms that are used in this project are described. The
techniques that can be done using a dissimilarity matrix as input are: Partitioning Around Medoids
(PAM), Hierarchical Clustering (HC), and Fuzzy Clustering with Fanny (FCF) (Kaufman & Rousseeuw,
1990). These analyses are performed initially using Gower’s dissimilarity matrix in order to identify
clusters in the data. A frequently used partitional clustering method that cannot be performed using
only a dissimilarity matrix as input is K-means (KM). In order to examine how a KM analysis performs
with a dataset with normalized numeric variables and dummy categorical variables, this analysis is also
performed. The results of the PAM, FCM and HC cluster analyses are compared to the results KM
analysis to identify the differences in clustering performance.
5.2.1.2.3

Hierarchical Clustering

Two types of hierarchical clustering methods are identified in Chapter 2, agglomerative and divisive.
In this project, only the most-widely used method, agglomerative hierarchical clustering is applied.
Different measures are used to determine the distance between the clusters. The measures that are:
single linkage, complete linkage, average linkage, weighted average (McQuitty), median linkage and
Wards’s method. For each measure the ASW is calculated and the optimal number of clusters is
determined using similar plots as in Figure 10 above. For most measures, the best clustering results
are with 13 clusters, with a ASW of 0.70 (median, McQuitty, single linkage, complete linkage, average
linkage). The centroid and

ASW of 0.68 at 14 clusters,
Ward’s method produces a
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0.50
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0.70

Ward’s method the optimal

clusters, see Figure 12. In this
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clustering

methods

which assign each data
point to one cluster.
Fuzzy clustering allows
data point to belong to
multiple clusters with a

0.65

methods are called hard

0.60

clustering

0.55

mentioned

0.50

previously

0.45

The

Average Silhouette Width

Fuzzy Clustering

0.40

5.2.1.2.4
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Desired number of clusters

membership
between

0

degree Figure 22. ASW fuzzy clustering
and

1,

indicating their partial membership. The most widely used fuzzy clustering technique is Fuzzy C-Means
(FCM) clustering as proposed by Bezdek (1981). The algorithm randomly creates a predefined number
of cluster centers and computes memberships to the clusters for each data point. In fuzzy c-means,
the squared Euclidean distance (Sum of Squared Errors) is used to determine the distance between
observation. Since this distance measure is aimed to be used with numeric data only, a different fuzzy
clustering technique called fanny (FCF), as proposed by (Kaufman & Rousseeuw, 1990), is used. FCF
differs from FCM in a way that FCF can use a dissimilarity matrix as input and the objective funtion
where FCM only accepts a numeric dataset and calculated the dissimilarity matrix using the squared
Euclidean distance. This provides advantages when performing fuzzy clustering with with data of mixed
type. As with partitional clustering methods, the desired number of cluster centers needs to be
predefined. Additional, a membership exponent r can be defined, also known as the fuzzifier. This
metric determines the amount of fuzziness of the analysis and can stricty have values larger than 1.
The higher the r, the more fuzzy the clustering wll be. As r approaches 1, the analysis tends towards a
hard clustering analysis. R approaching ∞ leads to complete fuzzyness. The optimal number of desired
cluster centers is determined using the ASW. Different values of the membership exponent are
experimented with. The highest ASW value, 0.68, is achieved with a membership exponent of 1.5 and
12 clusters, see Figure 13. With the default setting for r (r = 2), the highest ASW is 0.57 and is achieves
at 16 cluster
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5.2.1.2.3

K-means Clustering

K-means clustering is very similar to PAM clustering. The only difference between the two methods is
that in PAM clustering the cluster centers are restricted to be one of the observations (medoids),
where in k-means clustering the cluster centers are defined by the lowest Euclidean distance to each
data point (centroids) and are not restricted to be one of the observations. With this in mind, it is
distance cannot be used for
dissimilarity. The prepared
dataset is used as input for
the analysis. Besides this,

0.8

Gower

0.7

the

Average Silhouette Width

that

0.6

logical

are identical. The ASW plot

0.5

the steps that are followed
shows that an analysis with
12 clusters gives the best

5

10

15

20

Number of Clusters

clustering result with an Figure 23. ASW k-means
ASW of 0.8145, see Figure 14. It has to be taken into account that not the Gower’s distance, but the
Euclidean distance is used for determining dissimilarity between data points. This distance is not
designed for mixed-type data and thus might provide distorted results.
Method

Algorithm

Clusters

ASW

Partitional Clustering

PAM

16

0.71

Hierarchical Clustering

Ward’s

15

0.71

Fuzzy Clustering

Fanny

12

0.68

Partitional Clustering

K-means

12

0.81

Table 4. Clusters
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Partitional clustering: PAM clustering
Cluster

Size

Country

Top 50

Market Share

1

2 NL

YES

14.1 – 14.7 %

2

1 GE

YES

3.5 %

3

2 NL

YES

10 – 11.4 %

4

1 BE

NO

18.3 %

5

1 GE

YES

2.9 %

6

6 BE

YES

6.7 – 10.5 %

7

5 NL

NO

2.3 – 5 %

8

7 GE

YES

0.2 – 1.4 %

9

3 NL

YES

3.4 – 4.1 %

10

6 GE

NO

0 – 1.1 %

11

10 PO

YES

3.4 – 17.1 %

12

7 BE

NO

0.3 – 3.9 %

13

5 NL

YES

0.2 – 1.9%

14

29 NL

NO

0.1 – 1.3 %

15

5 PO

NO

0.8 – 5.2 %

16

10 BE

YES

0 – 0.7 %

Table 5. PAM clustering

Hierachical clustering: Ward’s methods
Cluster

Size

Country

Top 50

Market Share

1

4 NL

YES

10 – 14.7 %

2

1 GE

YES

3.5 %

3

1 BE

NO

18.3 %

4

1 GE

YES

2.9 %

5

6 BE

YES

6.7 – 10.5 %

6

5 NL

NO

2.3 – 5 %

7

7 GE

YES

0.2 – 1.4 %

8

3 NL

YES

3.4 – 4.1 %

9

6 GE

NO

0 – 1.1 %

10

10 PO

YES

3.4 – 17.1 %

11

7 BE

NO

0.3 – 3.9 %

12

5 NL

YES

0.2 – 1.9%

13

29 NL

NO

0.1 – 1.3 %

14

5 PO

NO

0.8 – 5.2 %

15

10 BE

YES

0 – 0.7 %

Table 6. Ward’s method hierarchical clustering
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Fuzzy clustering: Fanny
Cluster

Size

Country

Top 50

Market Share

1

4 NL

YES

10 – 14.7 %

2

9 GE

YES

0.2 - 3.5 %

3

7 BE

YES/NO

6.7 - 18.3 %

4

5 NL

NO

2.3 – 5 %

5

3 NL

YES

3.4 - 4.1 %

6

6 GE

NO

0 – 1.1 %

7

10 PO

YES

3.4 – 17.1 %

8

7 BE

NO

0.3 – 3.9 %

9

5 NL

YES

0.2 – 1.9%

10

29 NL

NO

0.1 – 1.3 %

11

5 PO

NO

0.8 – 5.2 %

12

10 BE

YES

0 – 0.7 %

Table 7. Fuzzy clustering

Paritional clustering: K-means clustering

Cluster

Size

Country

Top 50

Market Share

1

10 BE

YES

0 – 0.7 %

2

8 BE

NO

0.3 - 18.3

3

2 GE

YES

2.9 - 3.5 %

4

34 NL

NO

0.1 - 5 %

5

6 BE

YES

6.7 - 10.5 %

6

8 NL

YES

0.2 - 4.1 %

7

2 NL

YES

10 - 11.4

8

2 NL

YES

14.1 - 14.7 %

9

6 GE

NO

0 - 1.1 %

10

7 GE

YES

0.2 - 1.4 %

11

5 PO

NO

0.8 – 5.2 %

12

10 PO

YES

3.4 - 17.1 %

Table 8. K-means clustering
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