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Summary

The goal of this master thesis project is to model the business, email marketing process and
apply the data mining techniques for a start-up e-commerce company called as Viata online
pharmacy. The reason for this research is to establish better customer relationship through
future emails by applying data mining techniques, to achieve efficient, effective retention
emails marketing campaigns in the near future for the company. This will support the future
retention email marketing campaigns to be more data driven policy decisions. This thesis can

be divided broadly into three parts and is composed of seven chapters as follows:

Part I: The Ist part explains the company’s business model in general, the raw data
availability and describes in detail the email marketing process. Having a complete
understanding of the company’s business and overview of the business model components,
this thesis focuses on the retention email marketing component. Thus, this part presents in-
depth the complete retention email process, analysis and results of the sale order generated

from the retention email marketing campaigns of the company.

Part II: Based on the detail analysis and results presented from the part one, appropriate data
mining algorithms are applied on the retention email data set by using R software. For the
prediction of the coupon usage from the retention email data set, two algorithms are applied
namely decision trees and random forest in R software. We then present the comparison of the
two prediction algorithms results for the retention email dataset. The last algorithm called as
apriori algorithm is applied to the retention email dataset, to perform market basket analysis
to generate interesting association rules, which can be used by the company in to bundle

products in the future email campaigns.

Part I1I: Finally, to close the loop of the thesis, the complete process is given to apply the
appropriate data mining algorithms in the retention email campaign. Following with this, a
test process model had been developed to test the retention email campaign idea through data

driven and policy driven decisions.
Each chapter deals with various aspects of this master thesis as explained below:

Chapter one, gives the introduction and defines research questions of the company.
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Chapter two, discusses the literature review on the subject data mining. This chapter gives an

overview of the data mining concepts.

Chapter three, explains the research methodology used in this thesis. It explains, how the
literature review had been carried out and what type of raw data were available in the

company.
Chapter four, explains the company’s complete business model.

Chapter five, explains the company’s general email marketing process, retention plan decision
modelling notation and the results of the retention email order analysis to identify and apply

data mining algorithms.

Chapter six, explains the applied algorithms in R software and presents the comparison
between the prediction algorithms applied on the retention email dataset i.e. random forest
and decision tree algorithms. It also explains association rule mining application on retention
email dataset by using R and gives the results of the market basket analysis from the retention

email data set.

Chapter seven, presents the process for the application of the data mining algorithms in the
retention email process and general test model process build to test the future campaigns in

retention email for the company. Finally, the last chapter is closed with the conclusion.
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1 Chapter 1

1.1 Introduction

The field of knowledge discovery plays a key role in many organisations. Small
organisations as well as large organisations benefits from their data availability to take better
business decisions. Customers are one of the highest priority and property of an organisation
to generate constant profit(Cuadros and Dominguez 2014, Ziafat and Shakeri 2014). In this
era of internet, the organisations, whose business is through online channel generates
digitalized transactions, which results in a boost of customer information stored in the large
databases. These large information present in the database can be used to extract useful
information, which is useful to solve business challenges of an organisation.(Coussement,
Van den Bossche et al. 2014). Data mining techniques are used to mine unknown information

from the raw data and these techniques of data mining can be applied in various fields.

Data mining plays, fairly a significant role in the field of marketing area. Nevertheless, the
marketers trust their practical experience acquired from their years of experience. However to
support the marketing business decisions, application of data mining techniques can be used
to support the various marketing decisions(Ziafat and Shakeri 2014). There are many case
studies and projects done, where the data mining techniques have been used to support the
business decision(Chen, Tang et al. 2005, Koh and Tan 2011, Loraine Charlet and Kumar
2012, Radulescu, Bacila et al. 2012, Zhao 2012).

In order to apply data mining in the organisation, the first and foremost step is to have a
complete understanding of the business(Wirth and Hipp 2000).Having a clear overview of the
business will help to set up the business goals clearly. There are many algorithms available in
the field of data mining, where the algorithms can be applied based on the business
objectives to be achieved(Witten, Frank et al. 2016). In recent years, the concepts of data
mining techniques have been gaining increasing popularity among the organisations to drive
their business decisions. Many organisations have been using data mining techniques to

constantly evolve and improve in their respective fields.(Koh and Tan 2011).

The focus of this thesis is to model the company business, to fully understand their business

and this will help to identify the application of appropriate data mining algorithms in their
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business model process for desired business scenario. With the constant growing competition
among the online pharmaceutical websites, it becomes important to retain the customers in the
organisation to stay profitable and competitive in the business. With the availability of the
raw data such as customer data, transaction data and many more data generated from the
online business, which are stored in the databases and can be used to further analyse
respectively to achieve business goals. Therefore, for an organisation to stay competitive in
the business, it is necessary to analyse their raw data constantly to improve, improvise their

business to stay in their respective market field.

1.2 Problem statement

In most companies, typically 10% to 20% of the customers create 60% to 80% of the
company’s profit. To achieve high chances of successful business, identification of high profit
customers is important, whereas these customers brings high profit margin and are minimal
risk customers, where less risk is involved with these customers. These type of customers is
important to retain them in the business. For marketers it is important to identify and drive the
other customers in the high profit and low risk cluster (Rajagopal 2011).Therefore, it is
important for the marketer to plan an effective and efficient campaigns plan to identify and

target the profitable customers.

The online pharmaceutical company focuses to understand their customers better and to
establish better customer relationship. To apply data mining techniques in the raw data, it is
necessary to understand the business and various business processes involved in the company.

Therefore, the following problem statement is formulated as follows:

What is the current business model of the Viata online pharmacy and what are the
appropriate data mining techniques that can be used to implement into the retention

email dataset process?

10
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This thesis focuses on one component of the business model that is retention email marketing.

The problem statement is further elaborated in to sub questions as follows:

1. What are the various decision, process and strategy involved in the retention email
marketing of the company?

2. What is the impact of the retention email marketing of the company with respect to
sales order?

3. What are the appropriate data mining algorithms to apply in the retention email data
set based on the defined business context of the company?

4. Which data mining algorithm have the higher accuracy of prediction for the coupon
usage in the retention email data set?

5. What are the interesting product association rules in the retention email data set?

The first question investigates the various email marketing strategies used by the company
and the second question analyses the total number of sale orders which were generated from

the retention email strategy.

In the next sub questions mentioned below, answers the application of appropriate algorithm
identified to specific business requirement and presents the results of best prediction
algorithm in the retention email data set. The final question investigates the interesting

product association from the retention email dataset.
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2 Chapter 2

2.1 Literature review

Data mining is a process of extracting useful potential information from the raw data. Various
data mining methodologies are used in marketing and customer relationship management.
Companies use these methodologies to increase profit and establish better customer
relationship from their customers.(Kashwan and Velu 2013).Customers are one of the most
important property of an organization. One of the goals of the organization in marketing
department is to understand each customer individually. Organizations analyse customer
information in order to strengthen relationship and to deliver appropriate services to the right

customer.(Ziafat and Shakeri 2014).

Data mining are classified into two categories called as descriptive and predictive. Descriptive
models extract useful patterns and explore its property and characterize the properties of the
data from the database. Whereas predictive models try to predict future trends or behaviour
depending on variable presented in the dataset(Witten, Frank et al. 2016). It is important for
an organisation to follow the CRISP methodology for the application of data mining projects.
The first step is to understand the organisation business in depth, as this will help to target the
business areas to apply data mining projects. The second step is to have general understanding
of the data available in the organisation. This will give further insight of the raw data, which
can be used to define the specific data required to apply data mining algorithms. The third
step is the most time-consuming depending upon the size of the raw data. This step focuses on
the data preparation such as removing missing values, arranging the data and converting the
data values in to factor. The next step is to identify the data mining algorithms to be run on
the data set and then finally to evaluate the outcome of the results. After following the CRISP
methodology, the organisation can take actions on how to deploy the outcomes of the data
mining project. Figure 2.1 gives the overview of the steps taken for the data mining CRISP

methodology, which is cross industry standard process(Wirth and Hipp 2000).
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Figure 2.1: Crisp methodology

2.2 Data mining algorithms
Data mining algorithms such as association rules, sequential pattern, neural networks,

clustering and classification are commonly used in many business scenario. Association rule
and sequential pattern are used to discover association, similar patterns and correlation
relationships in a data set. Association rule algorithm deploys one of two common approaches
called as breadth first search (BFS)approach and depth first search(DFS) approach.(Ziafat and
Shakeri 2014).

Association rule algorithm is widely used in the supermarkets and retail stores to find
interesting product relation in their market basket data set. This technique is also known as
market basket analysis. In many organisations, the marketing decisions on promoting bundled
products are decided through association rules and combining practical experience of the
marketers. Organisations can segment their customers in to different clusters and based on
their product basket, association mining can be applied in order to find interesting
relationships between products(Cuadros and Dominguez 2014, Kaur and Kang 2016).This
will help the marketers to take decision on the product placement, pricing, profitability and
promotions(Chen, Tang et al. 2005, Loraine Charlet and Kumar 2012). Association rule
mining is based on the K-Apriori algorithm. The output of the algorithm gives support,

confidence and lift to evaluate the interesting rules. There are several papers available online

14
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to find out how does the K-Apriori algorithm works(Torgo and Torgo 2011, Loraine Charlet
and Kumar 2012, Kashwan and Velu 2013, Kaur and Kang 2016).

Prediction algorithms such as decision tree and random forest are used to predict the
probability based on the desired variable given. Prediction can be broadly defined as the
classification or numerical prediction. Numerous organisations had applied these kind of
prediction algorithms. However, this part of the data mining process is one of the hard part.
Based on the results, flawed business decision could be taken if the predicting algorithms are
not properly deployed. One such example of application of prediction algorithm used is in the
strategy based video games(Weber and Mateas 2009). The general idea behind the decision
tree algorithm is based on divide and conquer. It starts to build the tree based on the highest
variable information gain and keeps on splitting further depending upon the variable
information gain(Varma and Rao). Another example of typical application of the decision tree
algorithm are used in health care industry. Whereas based on patients attributes given , to
classify whether the patient will suffer from diabetes or not, the algorithm will be able to
predict the patients chances to suffer from diabetes or not. This prediction information and
practical experience of the doctor will help to take necessary decisions and advice accordingly
to the patients.(Koh and Tan 2011). Figure 2.2, gives the overview of general data mining

algorithms used.

Data mining

Clustering Classification
Association S . Example models: Example model
equential
BFS and DFS Partitioning, hierarchical, Decesion
Density tree,Bayesian,Rule based

Figure 2.2: Overview of data mining algorithms
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2.3 CRM Data mining
A popular technique used by the marketing professionals to analyse their customers is called

RFM analysis. RFM stands for recency, frequency and monetize. This technique is one of the
most widely used in marketing strategies to segment the customers(Radulescu, Bacila et al.
2012). Many case studies had been published in the business area such as tourism sector,
telecom sector with respect to application of RFM analysis. Based on the variables of (R), (F)
and (M), data mining techniques have been applied on RFM analysis to take better decision
by marketing managers. (Khajvand, Zolfaghar et al. 2011, Radulescu, Bécila et al. 2012,
Dursun and Caber 2016).

Clustering and association rule are the most popular data mining algorithm in customer
relationship management. The goal here is to identify pattern in existing data. One of the
common technique to divide the customers in to various segments is called customer
segmentation. It is a process of dividing customer into meaning homogenous groups based on
attributes and characteristics. The type of segmentation depends on the business objective to
be achieved. The type of segmentation which are commonly used are value based,
behavioural, propensity, loyalty, demographic and needs based. (Cuadros 2014, Hosseini

and Ziaei Bideh 2014, Ziafat and Shakeri 2014).
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3 Chapter 3

3.1 Research Methodology

To achieve the knowledge on the subject matter and to answer the objective of problem
statement various methodologies had been used. These methodologies range from in depth

literature review, practical field experience, data collection and many more.

Literature review was primarily done through the Hasselt university online scientific database.
Google scholar was also used in the process of literature review. Several keywords were used
to find the scientific articles in the field of data mining. The keywords such as “RFM”,
“Marketing strategies”, “E commerce”, “Data mining application”, “Prediction algorithms”, *
Market basket analysis”,” Association rules”, “Business process”, “Data mining techniques”
and many more relevant key words had been used to gain enough insight on the data mining
literature. Several case studies were read for the application of data mining techniques in
organisations. Lastly, to strengthen the practical application of data mining algorithms various

classes had been followed from the Hasselt university and online courses offered in the field

of practical data mining.

Apart from this, the practical experience from the company was developed overtime through
working and gaining an experience from the company database. This helped to build a solid
foundation to understand the availability of the raw data and the company business model.
The data gathered for this project was purely live data used and several software’s were used
to gather data accordingly to solve project goals. The list of software used to gather the data

are listed as follows:

¢ Business intelligent tool — Qlik view software.

e Open source Viata Enterprise Resource Process system(ERP).
e Copernica email marketing software.

¢ Google analytics

For the analysis of the data, design of the process and application of data mining algorithms,

list of software were used in the process:

e R studio open source software
e IBM SPSS software
e Microsoft Excel 2016

17
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e Signavio business modelling software.

After having a hands-on experience with the data, while working in the company, gave me
enough insight to understand the data and to define the process of the company. The time
span of the data used in this project is from 2014 till end of the December 2016.The next

section describes clearly the data source of Viata online pharmacy.

3.2 Data collection

The online pharmaceutical company uses an open source ERP system for their business. In
order to make marketing-decisions, the company uses the business intelligence tool called as
“QlikView” to analyse their sales, customer’s profile and products. Since 2014, the e-
commerce company has stored raw data from their customers in their database. To mention a
few variables such as, unique client ID, name, age, sex, geographical location, and many more
variables which could be extracted from their database. The list of variables considered for

the retention email marketing is given in the appendix 1.

Several variables can be extracted and defined as per the need of company business
challenges. With the availability of raw data, it is possible to apply various and appropriate

data mining algorithms.

3.2.1 Data A: Raw data

The data generated from the website such as customer data, purchase data are stored in the
company’s database. The order received from the website, the customer data is stored and
passed to ERP system for further processing of the order. The data such as logistics data,
packed time, shipped time are generated through ERP systems. Finally, the raw data from the
company website database and ERP system are exported to the Qlikview business intelligent
tool. The combine data from both sources are available in Qlikview and can be easily
extracted for further need based on business requirements. Figure 3.1, shows an overview of

the data source A.

18
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Website

Database

Jl

-Rlik @F

Business intelligent Tool

Figure 3.1: Data source, Data A

3.2.2 Data B: Anonymous data

The online marketing and advertisement data acquired from the online marketing techniques
such as search engine optimization, search engine advertisement as well as user online
behaviour can be extracted from google analytics tool. Google analytics tool captures the
advertisement clicks statistics and many more statistics of the various online advertisements
which are used for online marketing. However, google analytics tool is completely
independent and the data here is anonymous. This means for an example google analytics tool
does not give any information of the user, who interacted with the google search engine
instead it shows how many users interacted on advertisement on google search engine.
However, Data source B had been taken consideration for this master thesis project. Figure

3.2, shows the overview of the data source B.
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Figure 3.2: Data source, Data B

Google search engine

3.2.3 Data C: Copernica data

The focus of this project is mainly on retention email marketing. To do the analysis and
comparison based on the research questions, we require data to be extracted from Copernica
software. This software is used for email marketing purposes. The data such as list of emails
sent out for specific campaign and list of users who reacted on the emails sent, such data
statistics can be obtained from the software. However, the data extracted from the software
does not have any relationship with other data source A and B. This data is here is also
completely independent from other two data sources A and B. The only way to match the data
is to extract the email address of the customers from the software and then to compare the list
of emails acquired from the Qlik view which is data source A. With this manual process all
the variables associated with the list of email addresses can be linked and complied for further

required analysis. Figure 3.3, shows the overview of the data source C.

ernica \_ List of retention email N List of email

BEA

Matched data analysis

Figure 3.3: Data source, Data C
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4 Chapter 4

4.1 Viata online pharmacy business model

The online pharmacy web shop serves their customer with better lifestyle, healthy living and
to improve patient’s quality of life. It provides customer satisfaction through recommendation
on the products and the fastest next day delivery option to their customer. The e-commerce
company has three core business components which are logistic, web shop and marketing.
The important business component is marketing and the focus of this master thesis project
will be towards the marketing component. Figure 4.1, shows the Viata online pharmacy

business components.

L Logistics

[ Viata \
online

\  pharmacy /
/ ™~ \ / T
/ . 4 R
( Marketing Webshop

Figure 4.1: Viata online pharmacy business components

4.1.1 Product supplier and category

There are broad range of products offered from the e-commerce company, such as general
medical products, beauty items, sports nutrition, medical household products, baby nutrition,
fat burners, medicines, and many more category of products. Majority of the products are
supplied through various wholesalers in Belgium and few products are supplied through the e-

commerce company itself.
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4.1.2 Customer relationship

The company recognizes the importance of their customers’ needs and satisfaction. With a
team of trained pharmacists and beauticians, it offers support to their customers such as
product description, recommendation on health and beauty products, fitness and medical
advice. Moreover, it maintains a semi transactional relationship with its customers. For
instance, a customer who ordered the products for the first time and second time, are given a
hand written welcome card with their package. The welcome card is synchronized
accordingly with the client chosen language. Currently, it offers hand written customer card in

French, German, Dutch and English.

The company offers various promo codes to their customers on regular basis and it pays
special attention to their loyal customers, wrong orders and late deliveries. The customers
who received the wrong order or late delivery are compensated by offering a gift to that
customer. Loyal customers are identified based on their frequency of purchase and recency of

their purchase.

4.1.3 Web shop

The company’s website can be reached through www.viata.be. It is offered in Dutch, French,
English and German language. It offers more than 20,000 products and each product has a
detailed information. Customers can chat and call to “Viata” team for the recommendation
and information on different products and various general inquiries. The customers can
choose different options of online payments such as Visa, MasterCard, Ban contact, Ideal,
Euro check and PayPal. They can also choose delivery services from DPD, DPD parcel shop
and PostNL.

The website maintains a blogging section on health tips and it is active in various social media
platforms. Customers register their details in the website which makes easier for them and the
company to have easy and efficient way to order, communicate and to keep a track of their

parcels. Figure 4.2, shows general process of web shop customer journey.
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Figure 4.2: Customer web shop journey

4.1.4 Logistics and delivery

The company organizes the delivery of the orders in an efficient and organized way. It can

deliver the orders next day in Benelux region with a reasonable cost. However, if there is a

change in the standard procedure, this will most likely to end up wi

th the additional cost.

Extra care is taken with the customers’ order to be processed, packed and delivered to the

appropriate regions. The logistics process involves the following step: receiving the order,

check the contents of products, label the products with the stickers,

classifying the customer

whether he or she is the first time or returning customer, check the contents of the order, pack

the products with bubble wrap where ever required and place it to the final delivery karts.

Finally, at the end of the day all the orders are completed and ready to be shipped through
DPD, DPD parcel shop and PostNL. DPD and DPD parcel shop delivers across European

regions, whereas PostNL only delivers in Netherlands.
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Since the company offers pharmaceutical products, it pays special attention to the customers’

orders. Each order is processed and checked carefully. Therefore, the company has a fairly

high accuracy of the correct products delivered to their customers. Figure 4.3, gives an

overview of the logistics process.

Manual work ERP system Manual work Manual work
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' : ' '
. . . .
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' H ' '
Order .
[ Welcome Products ok ? Final inspection
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Figure 4.3: Viata logistics process

4.1.5 Online marketing

Marketing is the most important business component of the company. At present, there are

more than 50 online pharmacy websites in the Benelux region. To stay competitive in the

market, it must innovate and make constant improvements from every angle of the business

component of the company. It has to study their customers, analyse their customers’

behaviours and to make constant improvements in their online marketing strategy. In the
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figure 4.4, shows the various strategies used for the online marketing area. The focus of this

master thesis project is only on retention email marketing.

Search engine

advertisements

Search \
engine |

optimizatiy

\
Social media |

Viata online
marketing

Affliate Retention
| email |
marketing  /

Figure 4.4: Viata online pharmacy marketing strategies
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S Chapter 5

5.1 Product categories and RFMHS

Viata online pharmacy, has eight main product categories for email marketing. They are as

follows:

Hair loss products.

Vitamin products.

Joint and muscle ache products.

Slimming products.

Baby products.

Body and facial products.

Sports and nutrition products.

Generic products, which includes the rest of the products.

XN R WD =

The customers are classified based on their expenditure in to one of the above product
categories. Based on the market basket of the customer and the highest amount spend in the
product category, the customers are offered promo code accordingly. The customers who
spend more on purchases are excluded from the free delivery promo code. Whereas customers
who spend less they are offered a free delivery promo code. All the promo codes have an

expiration date, which is usually 30 — 45 days.

The decision taken for email marketing is based on RFMHS analysis. The decision made here
is more policy driven and not data driven. RFMHS stands for recency, frequency, monetize,
highest sales and the start period. The complete table of decision made in retention email
campaign to offer coupon is given in the appendix 2. In general marketing professionals use
RFM analysis for marketing purpose. However, “Viata” has created two extra field in RFM
analysis called as H and S. These unique H stands for highest sales in over the last 12 months
and S stands for the period when did the customer first bought the product. For the description
of the “Viata” RFMHS description refer to appendix 3.

Figure 5.1, gives an overview of the retention email policy driven decision modelling notation
for the coupon offered. For the detailed policy driven decision with respect to RFMHS
conditions and the coupon offered, refer to appendix 2. The selection is made in the Qlikview
business intelligent tool in RFMHS selection and the list of customer’s emails are extracted

and retention emails are sent through the Copernica software. For an example, the list of
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customers whose market basket contains Etixx products will fall in sports category and
frequency will be one will get a retention email and the promo code based on the purchase

amount.

Marketing
experience gut
............................... feeling

%{enuon email

kampaign coupo
type offered

L= = Marfkel;'ng gut
eelin;
[C{Elsltj{)rr‘rllr;% Shopping Basket f«==«=== g
A
RFMHS Viata defined

S;:(s)(or:\ner Email Policy driven
sze‘d 3 campaign category

Figure 5.1: Retention email coupon Decision model notation

Purchase
made more
than 3
months

Policy driven
condition

Figure 5.1 gives a general overview of how coupons type is offered to retention email

customers. The complete list of DMN table rules can be found in the appendix 2.

5.2 Email marketing component

The e-commerce company uses Copernica software for email marketing purposes. The data of
the customers are extracted from the Qlikview business intelligence tool. Based on RFMHS
analysis, they are segmented according to their frequency, spending and purchasing
behaviour. In the end of the process, their emails are compiled based on the segmentation and

imported to Copernica software for further email marketing.

The customers are classified into two categories as first time customers and returning
customers. First time customers are those who made a purchase for the first time through the
company’s website. The returning customers are identified as the customers who made a
purchase more than one time through the website. The customers who had opted for

subscription email will get a promotional email every two weeks, regardless of first and
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returning customers. Promotional emails are also send out to the users who subscribed for the
email even though they did not purchase anything from the website. The registered and

returning customers who are not active for more than three months, they get a retention email.
The retention email is send usually in the middle of the month. The retention email marketing
process mainly gives priority to returning customers. The returning customers gets a retention

email based on the policy driven selection of RFMHS values.

5.2.1 Promotional email marketing

Customers who opted-in for subscribed email including the returning customer will get a
general promotional email. Customers who has hard-opted-out for email will not get any
emails at all. Based on the previous marketing experience and customer behaviour, the

company have segmented their customers in to three categories as follows:

1. Customers who bought baby products will get promotion related to baby products and
the generic email content.

2. Customers who are above 50 years of age will get different promotional and the
generic email content.

3. Customers who do not fall in any of the two categories, they will be offered general
email promotions.

If the customer falls in more than one category, they will get promotional email from the
respective categories. Regardless of any categories, generic promo content will be always

there. Figure 5.2, explains the promotional email process given below.
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Figure 5.2: Viata online pharmacy promotional email process.

5.2.2 Retention email marketing

Copernica

Customers who are inactive for more than 3 months, they get a retention email based on their

past purchasing behaviour, spending and market basket behaviour. The company, has defined

eight product categories, which can be found in the section 5.1. Based on RFMHS analysis,

the customers receive a retention email accordingly. Customers who hard-opted-out for email

will not get any emails. The retention email is send usually in the middle of the month. Figure

5.3, shows the various the process involved in the retention email. For the complete overview

of the Viata email marketing process can be found in the appendix 4.
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Figure 5.3: Viata online pharmacy retention email process

5.2.3 Retention plan decision process

Customers get the retention email based on the RFMHS analysis. Different retention emails
are sent based on the retention plan. The retention plan is developed based on the gut feeling
and past marketing experience. There are 9 different retention email content for email

marketing. They are as follows:

Viata baby products.

Viata fitness and sports.

Viata general retention.

Viata beauty and care products.
Viata generiek(rest) products.
Viata joint and muscle products.
Viata slimming and hair products.
Viata vicks products.

Viata auto campaigns.

PN R WD =

e

Each of these email content has different promo codes and are further categorized accordingly
to retention plan. Each of the email content, shows the process, decisions and the number of
emails sent and how many orders came out from the emails sent. The analysis on retention
email with respect to specific category is explained more in detail given in the appendix 5.
The order analysis was extracted with respect to each category from the Copernica software

and then compared with the specific selections made in the Qlikview. This process was time
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consuming because there was no link between the dataset. More over every category of
retention email in Copernica software, statistics were extracted and manually compared to
obtain the results for individual retention campaign analysis and orders. Table 5.1 and figure

5.4, which is in the next section gives the result of the analysis.

5.3 Retention email analysis

To analyse the impact of the retention email, we have extracted the email statistics data from
the Copernica software. The statistics data presents the number of emails send for each user
created content of the email. The statistics report of emails is further divided into 6 parts as

follows:

1. Error: Number of emails send had encountered error somewhere in delivery process.

2. No response: The software was not able to register the response from the subscriber.

3. Impression: This shows the number of email where opened but did not clicked on the
content of the email.

4. Click: Number of users clicked on the hyperlink of the email.

Unsubscribed: The number of users who clicked to unsubscribe the emails.

6. Complaint: Number of users who reported a spam or abuse otherwise.

e

Starting from 2014 April till 16/12/ 2016, there were 118,530 emails where send under
retention email campaign. There were 1,424 errors, 75,002 no response, 33,929 impressions,

6,543 clicks, 1,808 unsubscribed and 75 complains under retention email campaign.

The next step is to extract data from the Qlikview to analyse, how many sale orders came out
from these retention email marketing campaign. There were in total 543 sale orders came out,

where 271 sale orders used coupon codes provided along with the emails.
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Error 1424 , No response 75,002
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from 04/2014-12/2016 [

L
Impression=33,929;28% JVI.

Unsubscribed 1,808,Complain 75

Clicks=6,543;1

Total sale order 543, 50% sale

orders are coupon used coupon.
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Figure 5.4: Viata online pharmacy retention email sale order analysis

5.4 Individual retention campaign order analysis

Based on Copernica statistics results obtained, we will only be focusing on impression data
for each individual retention email campaign. The table 5.1, shows the total number of
retention emails sent to the customers based on retention campaign, number of customers who
had impression on email and number of order generated from each retention campaign. It also
shows the number of orders, where coupon was used from each individual retention email

campaign.
The net contribution is defined as:

Net contribution = Gross margin -handling costs-packaging cost-transaction cost-shipping

cost,

Where gross margin = sale price of the product-cost price of the product.
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Retention # Users #NC NC # Coupo | %
campaign Email | email coupon | order | n order
s sent | impressio orders |s orders |s
n
1. Etixx 4398 1490 €629.51 | €284.1 |42 21 50%
7
2. Ret 1 2229 | 632 €11.81 €6.76 17 15 88.2%
3. Baby 1899 | 402 €28.30 €8.97 10 8 80%
4. Eucerin 2490 | 836 €269.19 | €152.9 |26 10 38.5%
6
5. Generiek 61720 | 17401 €1,220.0 | €463.6 | 209 117 56%
7 1
6. Gewricht 7705 2411 €175.66 |€108.4 |17 8 47.1%
2
7. Hair 716 183 €73.49 €29.11 |6 4 66.7%
8. Vermagere | 7644 1784 €150.07 | €36.17 |21 9 42.9%
n
9. Verzorging | 10983 | 3019 €638.98 | €166.1 | &9 47 52.8%
2
10. Vitamin 2099 | 622 €115.18 |€35.44 |9 5 55.6%
11. Reflex 1957 | 675 €12.59 NA 1 NA 0%
spray
12. Vicks 482 131 €73.46 €65.72 |5 2 40%
13. Auto 3761 1284 €24.08 €18.17 |23 20 87%
campaign

Table 5.1: Viata online pharmacy retention email sale order analysis

Figure 5.5, represents the retention email campaign report where the bubble size is the emails
sent and on the y axis represents the average net contribution and x axis the conversion rate
i.e. orders divided by total emails sent. Combining the data from Copernica and the Qlikview

, various conclusion can be drawn by observing the figure 5.5.
Effective campaigns with respect to average net contribution by order and conversion rate:

The retention campaign which falls under high conversion rate and high average net
contribution by order are Etixx, hair and Eucerin retention campaign respectively. These are
the effective campaign and the rest campaign, the company should improve in future to

increase the average net contribution and the conversion rate.

However, the generic (Rest products) has the largest size of emails sent, though with lower
conversion rate and lower average net contribution rate. We can draw a conclusion rather than

sending emails randomly for rest products, it is recommended to send emails by product wise
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specifically to the customers to achieve better results. The list of coupon condition which

were used in the email campaign is given in appendix 6.

€16.00
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€14.00
g B Vitaminen, 2099 Vicks, 482
'g €12.00 G Reflex_spray, 1957 » & Hair, 716
)
S €10.00 e Gewrich, 7705 & Eucerin, 2490
S
.43 Vermagere, 7644
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Figure 5.5: Viata online pharmacy retention email campaign report
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6 Chapter 6

6.1 Retention email data mining

After having an overview and report on the retention email campaign, an interesting
observation can be concluded from the figure 5.5, that is, almost 50% of the sale orders were
coupon used. Hence, coupon plays an important role in the retention email marketing. Data
mining algorithms can be applied on the retention email dataset to predict coupon usage. For
preparing and cleaning the data, Microsoft excel 2016 is used and for the data mining

algorithms application, “R” studio software version 1.0.136 is used throughout the project.

To predict whether the customers will use the coupon or not, two algorithms are applied as

follows:

1. Decision tree classification algorithm.
2. Random forest classification algorithm.

In this case, the two algorithms are applied on the retention email dataset. Retention email
data set will be referred as “Dataset 1”. This section explains the description of the variables,
source of the Dataset 1, visual analysis of the Dataset 1, implementation of the algorithms

and finally the comparison of the algorithms.

6.2 Descriptive analysis retention email Dataset 1

Dataset 1 is acquired from the Qlik view business intelligent tool. The data had been selected
from 1% December 2014 till 31 Dec 2016 under the retention email campaign. The following
variable had been obtained from the retention email campaign which is given in the table 3.
However, there are many other variables we can choose from the raw data. Due to the scope
of business requirement, which is prediction of coupon usage the following variable have
been considered to develop the coupon prediction model. The structure of the data set is
called as data frame in R studio. This dataset contains both numerical and categorical

variables.
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Variable name Variable description Variable type
1. Land Country of the customer Factor, 4 levels,
Belgium,
Netherlands, France,
Germany
2. Age Age of the customer Numerical
3. Basket Total number products bought Numerical
by the customer
4. Rev Revenue generated by the Numerical
customer
5. NC Net contribution towards the Numerical
order by the customer
6. Geslacht Gender of the customer Factor, 2 levels, f, m
male/female
7. Coupongebruikt | Did the customer used the Factor, 2 levels, ja,
coupon? ja, nee nee

Table 6.1: Dataset 1 variable description

The given data had been cleaned and prepared thoroughly in Microsoft excel 2016. The
cleaning process includes removing duplicate names, cleaning the cells contain missing
values and rearranging the data to import to R studio. There are in total 540 observations and
7 variables in the Dataset 1. The summary of the categorical and numerical type variable is

given in the table 6.2 and 6.3 below:

Land Gelascht Coupongebruikt
Netherlands | 313 | Female | 337 | Yes 284
Belgium 195 | Male 203 | No 256
France 29
Germany 3
Total 540 | 540 | 540

Table 6.2: Dataset 1 categorical variables statistics

Statistics Age Rev NC Basket
Min 21 6 -11 1
1%t Quadrant 43.75 29 1 2
Median 53 43 5 3
Mean 52.53 49.51 6 4
3'd Quadrant 62 61 11 5
Maximum 101 273 51 62

Table 6.3: Dataset 1 numerical variable statistics
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After having a clear overview and explanation of the variables in the table 6.1,6.2,6.3, we can

proceed further to analyse visually the Dataset 1. Figure 6.1, shows the histogram plot shown

by coupon usage by country and gender.

120 Netherlands f, 108
100 Netherlands f, 100

80 Netherlands m, 51

Belgium f, 63 . i
60 Belglum m, 45 Netherlands m, 54
Belgium f, 47 Eja
Belglum m, 39
40 Hnee
France f, 8 | | France m, 7
20 Francef, 9 \ Francem, 5
0 [ = [~
f m f m
Belgium France Netherlands

Figure 6.1: Dataset 1, Coupon used by country and gender

Clearly from the figure 6.1, the highest number of coupon users are from Netherlands and

female are the highest users of the coupon in the retention email dataset.
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Figure 6.2: Dataset _1: Rev and NC chart by coupon usage

Figure 6.2, shows the histogram of the revenue and net contribution from the retention email

dataset. Through observation from the histogram figure 6.2, is that the customers from

Netherlands gives the highest revenue of 13,579 Euro’s and females users are higher in

contributing revenue. Interestingly the net contribution of Belgium (1,185 Euro’s) and

Netherlands (1,1846 Euro’s) is almost the same.
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Figure 6.3: Dataset _1: Top 28 coupon usage by age
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Figure 6.3, shows the top 28 coupon users with respect to age from the retention email
dataset. Generally, coupon users are between 30 and 70 years of age. After having a visual
examining of the coupon used by different variables, already we have some insight about the
characteristics usage of the coupon from the Dataset 1. The coupon usage statistics is
normally distributed that is around 47% have used the coupon and the rest did not used the

coupon.

6.3 Decision tree algorithm application: Dataset 1

This section presents the application of the decision tree algorithm and building a prediction
model on the retention email dataset to predict the coupon usage. In the retention email data
set, the decision tree model needs to be trained first and then to test the prediction model
based on random selection of the test data. The target variable here is to predict in the
Dataset 1 is coupongebruikt. Since the target variable values is already given in the Dataset 1

, so this is a supervised learning and a classification problem.

There are mainly two type of algorithm in decision tree, they are classification and regression
methods. Here our goal is to predict whether the customer will use coupon yes or no based on
the given independent variables. Therefore, this is a classification problem, hence decision

tree classification is used to predict the coupon usage.

The package to run the decision tree algorithm in R studio is called as “rpart”. To plot the
decision tree output in graphical form, we make use of the package in R studio called as
“rpart.plot”. The variables which are categorical, needs to be converted to factor variable so
that R studio can identify these variables as categorical type. To make the prediction model,
first the data needs to be split in to two parts randomly to train the model in one set and to test
the model in the other set. The Dataset 1 had been split into the training set which is 80%
and the test data which is 20%.The training data contains 464 observations and the test data
set contains 115 observations. Seed needs to be set first, before running the algorithm so that
the algorithm will use same order of the data set every time. The command to set the seed in

R studio is,

e sect.seed(1234)

41

vivesiel: Viata
)nline apotheek

KNOWLEDGE IN ACTION )M



Master of Management: MIS Saud Khan

To build and train the decision tree following command is used in R studio on the

Dataset 1_train.
e Dt<-rpart(coupongebruikt~.,Dataset 1 train, method="class”)

The result of the decision tree is stored in the new variable called as Dt. Here, the target
variable coupongebruikt is run against all the variables given in the Dataset 1 train. The
method here instructs the decision tree to use the classification approach. The output of the
decision tree is given as:
“n= 464
1) root 464 213 1 (0.45, 0.54)
2) rev>=48.5 215 83 0 (0.61, 0.38)
4) age>=31.5202 74 0 (0.63, 0.36) *
5)age<31.513 41(0.30, 0.69) *
3) rev<48.5249 81 1 (0.32, 0.67)
6) rev<25.5 84 29 0 (0.65, 0.34)
12) nc>=-1.5 65 15 0 (0.76, 0.23) *
13)ne<-1.519 51(0.26,0.73) *
7) rev>=25.5165 261 (0.15, 0.84,) *”

The above results give the variable importance gain information by each variable. Figure 6.4,
shows the plot of the above results generated by the R studio. To display the decision tree in

the nice and detailed graphical form, “rpart.plot” command is used as follows:

e rpart.plot(Dt, type=2,extra=101)
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Figure 6.4: Decision tree on coupon usage

In figure 6.4, the algorithms start with the variable revenue because the variable has the

highest information gain comparing with all other variables. The 0 indicates coupon not used
and 1 indicates coupon has been used in the Dataset 1 train. The total number of observation
in the dataset is 213+251=464. Where 213 used the coupon and 251 did not used the coupon.
Next step is to validate the model in the test data to determine the accuracy of the model. The

R command to predict the test data is:
e Dtpredict<-predict(Dataset 1 train, Dataset 1 test,type="class”)

The command above stores the prediction in to the new variable called as Dtpredict. This

gives the list of prediction in the Dataset test 1. To cross validate the model:
e T<-table(predictions=Dtpredict, actual=Dataset 1 _test$coupongrebruikt)

The result of the table is stored in to the new variable. The results of the T variable are given

in the table 6.4 as follows:
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Actuals

Predictions 0 1

0 49 |11

1 12 | 43

Table 6.4:Decision tree tes