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Introduction

Nowadays, many supermarket chains with a similar assortment and approximately
the same prices are present on the market. Therefore, customers with such a wide variety can
afford to choose where to shop and in what quantity. Methods such as special offers and
loyalty programmes are generally used to attract customers.

Loyalty programmes are designed to build a long-term relationship with the customer
to highlight a particular supermarket chain among others and motivate customers to increase
the number of visits and the average check-up. The loyalty programme can help to:

- retain customers who bring the greatest profit,

- increase the average check-up and the frequency of purchases

- reduce the cost for regular customers

- establish constant communication with customers

- collect a high-quality database

- get valuable information about customer behaviour

- increase brand credibility and awareness

- monitor changes in consumer behaviour and effectively influence it

- optimise marketing expenses through personal offers.

Most well-known retailers have their loyalty programmes, generally similar to each

other; hence, it is necessary to improve the user experience by personalising the offers. To
implement a more personalised loyalty programme, collecting as much information as
possible about customers, their behaviour, and habits is vital. Unfortunately, the information
supermarkets can collect about the participants of loyalty programmes is often quite limited,
mainly about the number and the date of purchases. Nevertheless, based on such data, it is
possible to segment customers using RFM analysis that allows to successfully divide
customers into groups and, depending on the results, determine which groups of customers
can be stimulated and how.
This research was conducted for a Russian regional supermarket chain that also has a loyalty
programme, which, however, does not correspond to current trends in this industry and does
not show high efficiency. The research has a practical value offering recommendations on
improving the existing loyalty programme.

The main research goal of this project is to analyse customer data for the period from

2020 to 2021 provided by the Company and perform segmentation of consumers into



different groups. This allows to visualise customers’ behaviour and to improve the existing
loyalty programme strengthening the Company’s position in the competitive market.

To achieve the goal, the following objectives are defined:

- Data preparation for further analysis

- Conducting customer segmentation and identifying key changes in customer
behaviour

- Data visualisation of results

- Problem identification and loyalty programme development.

In pursuing these tasks, various tools of data analysis were employed, including a
JupyterHub environment with Python libraries, Microsoft Excel and business intelligence
software (Microsoft Power BIl). Work with data is organised based on CRISP-DM
methodology. The present work includes both theoretical aspects of studying the
development of loyalty programmes and the CRISP-DM methodology for data processing
and analysis. The research methodology is shown in Figure 1.

Theoretical Method Data o
background - selection g description —>| Data filtering
!
v
Modeling  >| Conclusions [— Recotrirg)rrr]lsenda-

Figure 1. Research framework

Source: [author research]

As a result of these stages, it is planned to obtain the following results:

- Determination of the number of loyal consumers

- Dynamics of changes in customer segmentation

- ldentification of customers who may fall into the outflow.

The second chapter describes the theoretical foundations and features of developing
loyalty programmes, provides various types of loyalty programmes and justifies the choice
of a multi-level bonus programme as the basis of recommendations. It also explains the
chosen method of RFM analysis for further segmentation and describes the company

providing the data.



In the third chapter, the selected method of RFM analysis is considered in detail, data
are described and prepared, and criteria for the application of the method are developed.

The fourth chapter examines visualised results for each city, where the analysed
supermarket chain is located. Furthermore, based on the results of segmentation, a new
loyalty programme is proposed with the possible results of its implementation described.

The study is concluded with a summary of findings and results with

recommendations for future work.
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Chapter 1. Literature review

1.1. Overview

The chapter gives different concepts of the loyalty programme and its classification. It also
describes the company for which the analysis will be carried out. By comparing different
types of loyalty programmes, the choice of a certain type for updating the company's loyalty

programme as well as the choice of segmentation and method for further analysis is justified.

1.2 Theoretical foundations of the development of a loyalty programme

Currently, in the academic literature there is no universal interpretation of the concept
of a «customer loyalty programme» due to the relative novelty of the topic of loyalty as such.
Nevertheless, it is possible to identify several approaches to developing the customer loyalty
programme.

According to Zeithaml et al., customer loyalty can be understood as «favourable
behaviour towards a company, evidenced through a customer's likeliness to do repeat
business with a given retailer, a preference towards a certain brand and word-of-mouth
advocacy» (Zeithaml et al. 1996)

Businesses continue to utilise loyalty programmes to influence consumers' purchase
behaviour over time (Breugelmans et al. 2015), enhance loyalty by giving incentives (Gorlier
& Michel 2020), and sustain a competitive advantage (Nastasoiu & Vandenbosch 2019).

Historically, the objectives of the customer loyalty programme have often been
reduced solely to stimulating sales by encouraging an increase in the frequency of visits to
the store and the volume of purchases, thus reducing the loyalty programme to encourage
the volume of demand. (Bombaij et al. 2020)

Usually, the main attribute of a loyalty programme is a loyal customer card. Regular
customer cards, whether they are physical or electronic, allow retailers to receive
information about the customer, his buying behaviour, preferences, and shopping repertoire.
Based on such unique customer knowledge, it is possible to conduct a quantitative and then
qualitative analysis of the customer profile and generate targeted offers for each customer
segment. (Chernysheva and Yakubova 2019)

The characteristics of customer loyalty are defined by researchers as follows:

- the consumer prefers this company or brand to other competitors on a regular basis

- the consumer regularly makes repeated purchases from this company and is not
changing it

- the customer feels a sense of satisfaction from his relationship with the company

and the brand
11



- the actions of competitors do not have an impact on him, or this influence is minimal

- loyalty is primarily explained not so much by the rational as by the emotional

component.

It is possible to distinguish several levels of loyalty, which are presented in Table 1.

Table 1. Customer loyalty levels

Name of the level

Characteristic

Potential buyer

This type of customer does not realise the need for a
specific company or brand product. The main task is to
convince such a consumer to purchase a product or use

services through advertising and promotions

Random (new) customer

This type can make a one-time purchase of goods. For this
type of customer to become loyal, it is necessary to provide
a high level of service, the quality of the product and the

convenience of making a purchase.

Customer

Such customers regularly purchase goods or services from
the company. The main goal when working with this group
Is to make a long-term relationship with the customer, for
this, it is necessary to create additional emotional value

received by the customer from each purchase.

A loyal customer

This type of customer often purchases a product of this
brand. Therefore, it is important to identify the needs of

such customers and personalise their experience.

An adherent customer

Such customers are the most loyal and are ready to forgive
some of the shortcomings of their beloved company if they
are temporary, but if problems from an accidental

misunderstanding develop into permanent, even the most

loyal buyer is likely to switch to competitors' products.

Source: [Chernysheva and Yakubova 2019]

There are different types of loyalty depending on different attributes. Butcher

(Butcher 2004) offers two classifications of loyalty programmes. First, he divides all

programmes into closed and open ones. Closed programmes assume some conditions for

entry — membership fees and filling out entrance questionnaires. Open programmes do not

contain conditions, «but as a result, they often involve many clients who do not bring the

company profit» Second, depending on the nature of the target groups and orientation, there

are programmes designed for end-users, entrepreneurs, and distributors.

12



Company «RBC Capital Markets» offers the following classification of loyalty

programmes, which is shown in Figure 2

Criteria of loyalty programme classification

<

According to the
profile of the
participants' activities

N

According to the
customer promotion
system

Specialised

United

Universal

Discount

Bonus

Local programme of
one store/chain

Advertising alliance
with recognition of
cards of other

|| Coalition programme

with "anchor operator"

Discount programmes
with a fixed discount

Bonus programmes
with the accumulation
of bonuses for

companies receiving a gift
Club programme i
operating in different | [ | Co-branding C\iﬁ?rl]'gg ?npggggﬁ?enr:te Cumulative discount || | B@?ﬁé’éﬁg;ﬁ?{g?
companies of the same programmes P programmes

profile

operator

payment

The programme is
—based on standard bank
cards

Figure 2. The classification of loyalty programmes

Source: [«RBC Capital Markets»]

In addition, there are types of loyalty programmes such as intangible loyalty
programmes. This is the provision of gifts and/or services when certain conditions are met,
or the accrual of bonuses with the opportunity to exchange them for awards.

As applied to retail, one of the most popular programmes is the discount and bonus
programme.

The bonus programme is the most common and simple model in which regular
customers are awarded points for purchases, and the next time they contact the company,
these points turn into physical benefits: discounts, gifts and additional services.

When implementing such a loyalty system, it is important not to complicate it.
Complex conditions for awarding bonuses can confuse not only buyers but also the staff
responsible for providing remuneration. Here it is advisable to adhere to the principle: the

simpler and clearer, the better.

13



To decide on choosing a loyalty programme, the main features of bonus and discount

types were identified and presented in Table 2.

Table 2. Comparison of main types of loyalty programmes

Type of loyalty programme

Advantages

Disadvantages

Discount

- simple and clear conditions
- the buyer always knows
the size of his discount

- it does not require large

implementation  costs

only for the issue of loyalty

cards

- there is no difference from
the programme of the
neighbouring store

- does not motivate the
buyer to return to the store
and make the next purchase
- does not consider the
individual

interests and

needs of the buyer.

Bonus

- motivates the buyer to
make the next purchase in
the same store instead of a
competiting one

- serves as an additional
incentive if bonus points
burn out after a certain
period

- the company does not lose
revenue in vain, providing a
discount to customers who

rarely make purchases.

- it is difficult to explain the

conditions not only to
customers but also to staff

- the customer does not
know exactly his discount

- difficulties with settings,
as well as possible errors in
the accrual and deduction of

points.

Source: [author research]

As can be seen from Table 2, each of the types has its advantages and disadvantages.
It is also worth noting that from the consumer point of view, the loyalty programme based
on discounts is still the most profitable and comfortable, since the customer benefits in any
case. (Bombaij et al. 2020)

At the same time, the bonus accrual system is frequently either quite difficult for the
consumer to perceive or unprofitable to use, since very often retailers offer a small
percentage of accrual or a high discount rate (for example, 10 points = 1 rubble). In such
cases, the accumulation of bonuses becomes very long and unprofitable, therefore, if there

14



are many competitive shops with a similar product range, offering discounts, the consumer
is likely to go there.

At the same time, in recent years, the bonus system has been the most popular with
retailers, since unlike the discount system, it is more focused on creating a long-term
relationship with the customer. Also, with a well-chosen ratio of bonuses to money and the
percentage of bonus accrual, it is possible to increase the number of purchases and the
number of visits. (Chaudhuri et al. 2020)

Bonus and discount programmes can also be multi-level. There is no fixed discount
for the buyer in this programme. The scheme of its operation is the following:

1. At the first purchase, a loyalty card with a minimum bonus is issued to the
customer.

2. The amount of all subsequent purchases are recorded on the card.

3. When a certain threshold is reached, the discount is increased.

This option is suitable for stores where customers do not shop daily, but often
enough. In this case, they are interested in increasing the discount.

There are also different advantages and disadvantages of such type. To begin with
advantages:

o Itis an honest loyalty programme. The customers know exactly what discount
they will receive.

o The opportunity to encourage exactly those customers who buy often and a
lot, which means they are especially important for the company.

o Motivates customers to make further purchases.

However, there are also different disadvantages, such as:

o Complexity in implementation due to the need for a comprehensive
accounting of the accumulated number of purchases.

o Complexity in restoring the previously received discount amount when the
card is lost can be very insulting.

When developing and changing a loyalty programme, it is also important to track
certain metrics. There are several indicators of the effectiveness of the loyalty programme
that requires mandatory tracking:

- Lifetime Value, that is, the average life cycle of a customer in the company. After
the implementation of a successful programme, it will grow, as people will stay with the
company longer.

- Percentage of user engagement. This metric is quite simple to calculate. It is

necessary to take the total number of customers for a certain period (for example, by receipts)
15



and the number of those who are members of the loyalty programme. It is also worth paying
attention to how intensively buyers use the programme. If many cards are held, but the
movement of bonuses is slow, the efficiency is not high enough.

- Churn rate or otherwise an indicator of user churn. Unlike Lifetime Value, it should
decrease, because customers stay with the company longer.

- Net Promoter Score — this indicator demonstrates how well word of mouth works
in the company. The more people are willing to recommend the company to others, the better
for the business.

Developing a loyalty programme is a complex process. To effectively implement a
loyalty programme, it is important to understand customers’ needs and behavioural
characteristics.

1.3 Segmentation as an approach to improve loyalty programmes

Modern loyalty programmes usually have a high level of personalisation. The
business strives to give customers an individual offer that will be interesting to them and
make them pay attention to the goods of the brand. The widely used approach to understand
customer interests is to segment them based on their personal information.

Customer segmentation can be performed using a variety of unique customer
characteristics to help businesses to customise marketing plans, identify trends, plan product
development, advertise campaigns and deliver relevant products. The most common
attributes used in customer segmentation are location, age, and previous purchase behaviour.
(Christya et al 2021)

Loyalty programmes and especially segmentation of customers is a modern direction
of development not only in international but also in Russian retail. More and more retail
chains are announcing the launch of customer loyalty programmes, and some of them have
already succeeded so much in this that they communicate directly with their customers,
providing individual offers.

By implementing loyalty programmes, retail chains are primarily interested in
achieving two main goals:

- increasing the flow of customers

- an increase in the average amount of the check-ups.

Achieving these goals strongly depends on a strategically and methodologically
correct approach to customer clustering. Relevant customer segmentation enables retail
chains to increase the share of loyal customers and prevents a drop in traffic among buyers

who are at risk of switching. (Chaudhuri et al. 2020)
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The purpose of dividing customers into groups is to increase the efficiency of the
company's interaction with the market, consumers, and partners. If the segmentation is
carried out correctly, within the same group, customers have similar preferences,
requirements for goods tastes and financial capabilities. Working with an ordered audience
is simple according to the following features:

o Having identified priority groups of customers, the company can focus its
efforts and investments on achieving the fastest possible payback, increasing profits, and
popularising the brand. This is achieved by meeting the needs of customers.

o The choice of the company's global marketing concept.

o Knowing consumer preferences, a business can determine current market
trends and form business priorities.

o When the company's management knows how many percent of buyers belong
to different categories, they can make quantitative calculations regarding the return on
investment, profit forecast, and further development of the company.

The main aspect of dividing consumers into categories is the criterion by which
segmentation is performed. The choice of the criterion is very important, as it affects the
subsequent payback of the loyalty programme. (Kim et al. 2021) The most popular criteria
are the following:

- Demographic feature — in this case, customers can be divided into categories
according to their place of residence, education, and income level. Although it used to be
one of the key factors for determining people's needs, it is no longer significant.

- Geographical feature — the country, region and city of residence also
determines customers interests.

- Psychographic sign — this factor is now considered a very effective principle
of segmentation of consumers for the motivational system. This group of factors combines
lifestyle, personal qualities of character and social status of consumers. Knowing the
psychological characteristics of the customers, it is easier to convince them to buy the
company's goods, but it is very difficult to get this information.

- Behavioural feature — the defining aspect of this principle of categorisation
of buyers — the study of consumer experience. A personalised loyalty programme allows the
company to get data on consumer experience. By tracking the purchases, tastes, priorities,
and preferences of the customer, the business can form individual offers. Such offers are
highly likely to be of interest to the buyer.

- Gender — there are differences in needs and priorities between men and

women.
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Behavioural segmentation of clients is the most relevant for this study. The main goal
of behavioural segmentation is to understand the various buying, consumption, and usage
habits that consumers have, which should be used by companies to preserve their brands and
products, promote their purchases and encourage them to enter a strong competition in the
market.

Behavioural segmentation is dynamic, it is constantly evolving because customer
profiles are constantly changing.

The behaviour of each segment needs to be evaluated periodically, as customer
behaviour changes due to the influence of factors such as time, location, and economic
moment.

In behavioural segmentation, the following criteria are distinguished:

1. The reason for making a purchase. It is also the principle of using the product and
is great for behavioural segmentation.

2. Consumer benefits. Each buyer sees his benefits in the purchase, having identified
them, customers can be divided into groups and each of them can offer additional products
with similar benefits.

3. Client status. All buyers can be divided into groups based on the different groups,
such as new customers, regular customers etc. Each of these segments requires a special
approach and strategy of attraction with the help of mailings in different directions.

4. Degree of commitment. Some customers prefer a certain brand of a product and
will make a choice in its favour regardless of the price. Most often they purchase products
of one trademark ignoring others, such consumers are called unconditional adherents. In
addition to them, there is a segment of tolerant adherents who prefer several brands. Fickle
adherents constantly change their preferences and move from one brand to another.

6. The attitude to the product determines how much time should be spent working
with each segment. They are divided into enthusiastic, positive, neutral, negative, and
hostile.

7. The degree of readiness for perception, which is also the degree of awareness, the
criterion segments customers into people who are informed about the product to varying
degrees.

There are various ways to segment customers. (Kim et al. 2021)

1. ABC XYZ method.

This segmentation method is based on the Pareto principle: 20% of customers
provide 80% of all profits. It is suitable for all companies that sell more than one product.

The method is carried out in three stages:
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The first stage is ABC analysis. It is necessary to allocate "segment A", that is, those
20% of customers who will generate the main profit which is 80%. During segmentation, we
will also get group B, which gives 15% of revenue, and group C — 5%.

The second stage is XYZ analysis. It is necessary to find out the stability of demand
from different groups from the indicators for the month. To do this, the coefficient of
variation is calculated.

Customers who consistently bring revenue to the company — AH, and CZ bring the
company the least revenue and their demand is not predictable. Customers from the AY
group have a fluctuating demand, but they also bring high income, so they need to pay
attention and make special offers for them. Customers from Group B bring good revenue,
but their demand is hard to predict. Perhaps they can be shown ads for seasonal goods before
the holidays.

2. RFM analysis

The base is segmented by customer activity. It is necessary to divide it into groups to
find out how often customers buy and how much they spend. There are three parameters:

- time since the last purchase — “recency”

- number of purchases — “frequency”

- the number of purchases is “monetary”.

3. LTV segmentation

The LTV method answers the question of how much profit a company can get from
one client. To calculate LTV, the average customer receipt, the number of purchases per
month and the time during which they continue to buy are considered. The comparison of
these methods is presented in Table 3.

Table 3. Comparison of customers segmentation methods

Method Advantages Disadvantages

ABC XYZ

- Simplicity
- Only data about the sum of

purchase is required

- Requires to delete some groups of
customers (who have made one-time

or large purchases, new customers)

Lifetime Value

- Focusing on a long-term
customer relationship that allows
the company to focus on

retention rather than attraction

- Complexity of sales volume forecast
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RFM - Effective optimisation of work - Focusing on past customer actions

segmentation with segments

Source: [author research]
Based on the table, the RFM analysis is the most convenient and comprehensive.
Therefore, the RFM analysis is employed for customer segmentation.

1.4 Case of supermarket chain

1.4.1 The Company profile

Consulting project is developed for the Russian regional supermarket chain, which
is the leader of retail trade in the region and has 80 stores in six cities, offering a wide
selection of high-quality food and non-food products.

In addition to the analysed supermarket chain, there are also other local supermarkets,
federal supermarket chains such as «Magnit», «Okey», as well as foreign supermarkets
«Metro Cash & Carry» and «SPAR».

In 2021, X5 Retail Group N.V. entered the market of the region and opened 8
supermarkets «Pyaterochka» in 4 cities. The chain also plans to develop in the region and
open more supermarkets, that may lead to increased competition in the market and an
outflow of customers from other supermarkets.

Based on increased competition, to continue to retain customers in the analysed
supermarket chain, it is important to identify current problems in customer behaviour.

To attract customers and increase loyalty, this supermarket chain utilises methods
such as discounts, as well as a loyalty programme.

The loyalty programme consists of accruing bonuses in the amount of 1% of the cost
of all purchases. It is possible to pay for the following purchases with these bonuses, but
there are certain restrictions in the programme. Bonuses are not awarded for certain groups
of goods, for example, for own-brand goods and discounted goods. The share of users
participating in the programme in revenue is more than 70%, therefore, the behaviour of the

programme participants reflects the trend of the entire supermarket chain.
1.4.2 Problem statement and business goal

Current trends in the development of federal supermarket chains can have a negative
impact on customer behaviour. Within the framework of the project, there is also data for
four cities in the region. These cities have different characteristics, which are presented in
Table 4.

Table 4. Characteristics of cities
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City Characteristic

- Location near the regional centre
A - Industrial satellite of the regional centre

- Many federal and regional supermarket chains

- Company town
B - Location away from other cities

- A large number of federal and regional supermarket chains

- Regional Centre
- A large number of federal and regional supermarket chains

b - A small satellite town of the regional centre

- A small number of supermarket chains

Source: [author research]

The main problem of this supermarket chain is the presence in all cities of the
following negative trends:

- Reducing the average sum of purchases.

- Reducing the number of purchases.

Based on this, it is important to determine exactly how the behaviour of customers
has changed, as well as to suggest ways to improve the current loyalty programme.

To sum up, the business goal is to identify problems and critical changes in customer

behaviour of loyalty programme participants.

1.5 Summary of Chapter 2

Analysis of the literature has shown that it is convenient to use segmentation to
identify the characteristics of customer behaviour to track the dynamics of the transition of
consumers from one segment to another.

Summarising the above, the development of loyalty programmes is an urgent
problem, both at the beginning of the century and nowadays. Literature review shows that a
lot of work has been devoted to the study of the types and effectiveness of methods of
stimulating loyalty programmes.

To develop loyalty in retail, the use of the bonus programme is more effective.
Moreover, one of the most effective ways to measure changes and behavioural patterns is
customer segmentation. Segmentation also helps in developing a marketing strategy and
improving the existing loyalty programme. Among the various methods, RFM analysis
stands out, since it helps to segment customers even in the absence of a deep understanding

of the customer's characteristics, that is, only by the number of purchases and the prescription
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of purchases. Therefore, the bonus programme is used as a basis for developing
recommendations, and segmentation based on RFM analysis is used to identify existing
problems, as well as for greater personalisation of the loyalty programme.
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Chapter 2 Research methodology

2.1 Overview

The following chapter discusses the methodology utilised in the present work. It describes
IT tools with the help of which the analysis was performed. It also describes the array of data
received from the company, as well as the features and problems of the data. The chapter

discusses RFM analysis in more detail and describes its application for this analysis.

2.2 IT instruments for data processing
To achieve the goal, it is necessary to include both data mining and Bl development
tasks. Table 5 describes the main IT instruments, that were used to solve these tasks.

Table 5. IT instruments

Resource Description Where it was used

Interactive development

Jupyter Hub with Spark | environment (IDE) for Jupiter | primary data processing
notebooks for data mining

tasks in Python programming - Analysis of the city D

environment

language
Business intelligence and
Microsoft Power Bl interactive visualization - Data visualization
software
A program for working with - Building a RFM model
Microsoft Excel spreadsheets - Segmentation of customers

across all cities

Source: [author research]
Summing up all the above, the combination of all instruments makes it possible to effectively
solve the segmentation task for the further development of the loyalty program and the offer

of recommendations.

2.3 Data description and exploration
2.3.1. Data specification and description

The project includes an analysis of supermarket chain data provided by the company.
Data included information on purchases of customers participating in the loyalty
programme. The general characteristics of the data are presented in Table 6.

Table 6. Data specification

Files 2 Excel files:
a) Data on the amount of purchases
b) Correspondence of the phone number to the city
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Size a) 25 sheets, 2 parameters, 4856459 records (on average, 200 thousand per
sheet)

b) 1 sheet, 2 parameters, 339057 records

Source: [author research]

Data with information about purchases presented on 25 sheets for the period from
December 2019 to December 2021 by month and contains the following parameters:

1. Customer's phone number

2. Number of purchases

3. Sum of purchases

An additional set of data was also provided with the correspondence of the phone
number to a specific city or region. The data is presented for four cities, each of which has

its own specifics, which will affect the results of segmentation.

2.3.2 Data problems

In the process of working with data, a data problem was identified, which is
important to solve when preparing data for the analysis.

This problem is associated with atypical purchase rates, in particular with unusually
high purchase rates. Such indicators are erroneous and are fraudulent transactions, the
reasons for which may be as follows:

- Using a number participating in the loyalty programme by a large number of
people

- Using purchases of people not participating in the loyalty programme.

Such data must be correctly identified and deleted, as they can lead to erroneous

results.

2.4 Data preparation

Data preparation consists of several stages:

- Data filtering

- Data transformation for further analysis.

At the first stage, outliers and other erroneous data are usually detected. In statistics,
outliers are values that are quite different from other values. Outliers can indicate anomalies
in the data distribution or errors; therefore, outliers are often excluded from the data set.

For the primary determination of outliers, it is possible to use graphical method,
particularly, dot plots and boxplots.

One of the simplest methods for determining emissions is to create a dot plot. The

figure below shows a dot plot for the values of the purchases sum and the number of
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purchases (Figure 3). The graph clearly shows abnormal values that can affect the averages

and interfere with segmentation.
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Figure 3. Visualisation of outliers

Source: [author research]

Nevertheless, as can be seen from the graph, there are quite a lot of such values, so it
is difficult and impractical to manually remove all unnecessary.

One of the most popular automatic methods for determining emissions is
determination of emissions based on the interquartile range (IQR) (Han 2012).

This method was chosen because it has the advantage of not affecting the values of
extreme outliers. It is since quartiles are defined values that divide the aggregate into 4 equal
parts. Each of the four parts contains 25% of the data. To determine these parts, the data
must be arranged in ascending order. Next, the interquartile range (IQR) is calculated as the
difference between the third and first quartile, that is, between 25% (Q1) and 75% (Q3) of
the data.

Based on this, the following values were determined for the data:

IQR = Q3 - Q1 =5902 - 1202 = 4700

This value can be interpreted so that the average 50% of the values in the dataset
have a spread of 4700 rubles.

This method was chosen because it has the advantage of not affecting the values of
extreme outliers. That is, in this way, emissions will be determined as follows:

Upper internal boundaries = Q3 + IQR * 1,5 =5902 + 4700 * 1,5 = 12 952

Upper outer boundaries = Q3 + IQR * 3 =5902 + 4700 * 3 = 20 002

Usually, the value 1,5 is used to determine the boundary. This value is a constant of
the Tukey method. However, for the outer limits to determine extreme outliers, it is also
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possible to increase the indicator to 3. In the case of this study, indicator 3 is just used to
exclude the removal of important indicators for the case.

Further, all values exceeding the upper outer limits were removed. IQR identified
about 30,000 such anomalous values, which is about 1% of the total amount of data.
Therefore, the number of outliers does not significantly affect the total amount of data, but
significantly affects other indicators.

Visually, this method can be represented by a box plot shown in Figure 4.

~———— Outliers

Mean

_— Median

1

Figure 4. Box plot of customers purchases

Source: [author research]

After clearing the data, it was decided to divide all the data into two years and four
cities. It was done due to the need to check the specifics of consumer behaviour depending
on the city, since cities differ in size, the presence of competitors and the level of wages.
Based on this, the following data sets are shown in Table 7.

Table 7. Description of prepared data

City Year Number of rows
2020 287 255
City A
2021 258 691
2020 251 331
City B
2021 217 589
City C 2020 244 016
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2021 230 470
2020 1617 055
2021 1448 513

City D

Source: [author research]
An interesting fact is that the smallest city has the largest number of records, which
is explained by lower competition relative to other cities and the high popularity of the

analysed supermarkets.

2.5 Practices of RFM analysis application

RFM (Recency Frequency Monetary) model is very renowned marketing tool that
uses transaction history to define behaviour-based customer segmentation. (Martinez R. G.
et al 2019). The RFM model was proposed by Hughes in 1994 year.

Despite the long-term appearance, this model has not lost its relevance, because
marketers know that instead of covering 100% of the audience, it is more effective to focus
on specific groups of customers who are the most profitable. The RFM model becomes an
excellent tool for launching direct marketing actions to retain, activate and return customers.
This model is also used in determining the strategy for creating engagement and loyalty in
the customer base. (Cheng 2009)

The work on the analysis is carried out in three stages:

Stage 1. Collecting information. First of all, it is necessary to determine the reporting
period. As a rule, this is one calendar year. To fill in the table, the following data needed:

- Full name of the customer (it can be contact phone number or email address);

- dates of purchases or other interactions with the company;

- total number of orders during the specified reporting period;

- the sum of all purchases.

Stage 2. Grouping and evaluation. The essence of RFM analysis is the segmentation
of customers depending on the prescription of the purchase, the frequency and the amount
of money spent. In the classical version, 3 groups are allocated in each evaluation criteria.
Then each group is assigned a numerical designation from 1 to 3.

By prescription of the order (Recency):

3 — recent customers

2 — relatively recent customers;

1 — long-time customers.

By frequency of purchases (Frequency):

3 — buy often;
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2 — buy infrequently;

1 — single purchases.

By the amount of purchases (Monetary):

3 — a large amount;

2 — average amount;

1 — a small amount.

The ranges for values 1, 2 and 3 can be set independently. Each customer receives a
score from 1 to 3 according to all criteria, depending on the activity. For example, the user
333 bought once a very long time ago and for a small amount. And customer 111 buys often,
spends a lot of money, and the last purchase was a day ago. The result may be a 3 x 9 matrix.
There will be up to 27 groups with designations 121, 231, 311.

Stage 3. RFM evaluation and marketing strategy selection. Personal offers and
recommendations are generated for each segment to increase loyalty and sales level. Over
time, customers can move from one segment to another.

Like any other marketing analytics tool of the company, RFM analysis has a number
of pros and cons. (Coussementa et al 2014)

Advantages:

- increase the loyalty of the target audience and reduce the cost of advertising

campaigns due to accurate targeting;

- simplicity and compatibility with other tools for working with consumers;

- minimum time for analysis. To group the database even for 100 thousand

contacts, it will take about half an hour — it is enough to download the information

from the CRM;

- the possibility of use in small, medium and large businesses in the fields of

HoReCa, e-comm, offline retail and others;

- the ability to profile each RFM analysis group to more accurately determine

the target audience;

- targeting improvement — the ability to find a new audience similar to the

RFM analysis group by using look-alike technology or other targeting.

Disadvantages:

- the effectiveness is affected by the volume of the customer base (to get an

accurate result, it is desirable to collect at least 10,000 contacts per year);

- not suitable for companies with one-time sales;

- the customer base is updated, so you need to analyse at least 1 time a year.
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Recency (prescription of purchase) is one of the important criteria in RFM analysis.
If a customer does not perform a target action for a long time (does not buy), we can talk
about a high risk of his transition to competitors. By offering the buyer some benefits, it is
possible to achieve an increase in the frequency of purchases and their average receipt, but
to return the lost customer is not an easy task. And the earlier the store sends him a reminder
about himself, the higher the probability of repeated treatment. (Martinez R. G. et al 2019).

Experienced business owners recommend performing RFM analysis several times a
season. This allows to increase the number of repeated requests and control the

inflow/outflow of customers.

2.6 Description of the analysis methodology

As mentioned earlier, the RFM analysis was chosen as a method of customer
segmentation, since it corresponds to the research goals and the data provided.

Since the data for two years were obtained, it was decided to conduct an RFM
analysis for 2020 and 2021 to be able to compare the results and identify the changes that
have occurred, specifically, how the distribution of customers by segment has changed,
which groups of customers left the most, which groups of customers stopped going to
supermarkets in 2021.

A single algorithm was used to analyse all the cities of each year to compare the
results. So, the analysis can be divided into the following steps: (Figure 5)
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1. Identifying unique customers

2. Sorting by date in descending order

3. Determining the date of the last purchase for each unique customer

4. Counting the number of customer's visits for the entire period

5. Determining the total amount of customer's purchases for the entire period

6. Defining intervals

7. Assignment of points for three indicators (recency, frequency, monetary)
depending on the intervals

Figure 5. Stages of RFM analysis

Source: [author research]

At the first stage, the number of unique users is determined, according to which the
sum of purchases for the entire year is determined. These values could be determined using
pivot tables in Excel, as well as using the Pandas library in Python. Based on this, there turns
out the following number of unique users by cities. (Table 8)

Table 8. Number of unique users

City Number of unique users
City A 36 502
City B 31139
City C 26 147
City D 169 452
Sum 263 240

Source: [author research]

The most important problem of the RFM analysis is to determine the criteria for
dividing into segments. The intervals may depend on the number of ratings (3, 4, 5), as well
as largely on the specifics of the company's activities. For example, for some companies, a
good result will be a purchase once every 4 months, and for some once a week. Nevertheless,
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for segmentation can be often used statistical indicators such as median, average, maximum
and minimum values.

For this analysis, a rating system from 1 to 5 was used, where 1 is the worst result,
and 5 is the best.

To determine the limitation, the maximum number of days was found, and then
values were obtained in the amount of 20%, 40%, 60% and 80% of this number. The
obtained values became intervals for estimates. In the case of this project, the maximum
number of days is 366. Since this project examines the behaviour of customers in the
supermarket chain, on the one hand, the indicator of 31 days since the last purchase is usually
not very good. However, in the absence of more detailed information, this value is the best,
since it means that the customer was in the supermarket last month.

Frequency was defined as the number of months when a customer visited the
supermarket chain stores. Based on it, the maximum number will be 12. Such visitors are
evaluated for the maximum score. Consequently, the lowest ratings will be for customers
who visit the store from 1 to 3 times a year.

To determine the boundaries for estimating the monetary, there was selected such
statistical indicator as the median. The reason for such decision was a small number of buyers
with very high purchase sums. According to this, the calculation of the average indicator
may give an incorrect estimate. In particular, the comparison of indicators is given in Table
9.

Table 9. Comparison of the main statistical indicators

Statistical indicator Indicator values
Mean 24168,4
Median 13240,4
Maximum 189383,8

Source: [author research]
In order not to complicate the work with data and not to get too many segments, that
have different sizes, not five, but three criteria were chosen for the monetary for the period:
e 1 —the lowest sum of purchases for the whole year
e 3 -—the average sum of purchases for the whole year
e 5 —the highest sum of purchases for the whole year
The choice of the amount for a smaller number of groups was due to the problem of
the lack of data on the behaviour of the client by the days of the month and the need for a

more accurate assessment of the number of visits by the client.
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To determine the upper limit of the interval, the maximum number was divided by 5

and rounded up and then it is summed up with the median value.

Summarising all the above, Table 10 was compiled where all the segmentation

parameters are listed.

Table

10. Segmentation Model Parameters

Segment indicator values

Parameters

Recency

5

R < 73 days

74 days < R < 146 days

147 days < R < 220 days

221 days < R < 293 days

R > 294 days

Frequency

> 12 visits

10 — 11 visits

7 — 9 visits

4 — 6 visits

1 — 3 visits

Monetary

M > Median + 40000

Median < M < Median + 40000

| W O | N W & O | N W &

M < Median

Source: [author research]

Based on this, a table was compiled with parameters that were used for all cities.

As a result of segmentation, 42 segments were obtained, however, for the

convenience of interpretation, it was decided to group these segments, which is presented in

Table 11.
Table 11. Groups of consumer segments
o Segment indicator values
Group name Description of the group

R F M
The best Customers, who come regularly and buy . . .
customers for large sums
Loyal Customers, who also come quite often

5 4,5 3,5
customers and buy on an average check
Low check Customers, who also come quite often . 45 L
loyal customers | and buy on an above average check ’
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) Customers, who came recently and made
Potentially loyal

several purchases for an average or 5 1,2,3 3,5
customers
above average amount
Customers, who sometimes come and
Ordinary mostly make purchases for an average or
3,4 3,4 1,35
customers below average amount (rarely on above

average)

Customers who have been around for a
) relatively long time, have made several
At risk 3,4 1,2 1,3,5
purchases and for average or below

average amounts

Customers who have made single
Lost customers ) 1,2 1,2 1,3,5
purchases for a very long time

Source: [author research]

Therefore, now it is possible to get an idea of the behaviour of consumers and their
segmentation even without knowing the principles of RFM analysis and how the estimates
on the indicators of recency, frequency and monetary were distributed. Nevertheless, within
the framework of this study, for a deeper understanding of changes in consumer behaviour,

it is also important to consider segments without grouping.

2.7 Conclusions on chapter 3

To solve the business goal and the research goal, there was used a combination of
theoretical aspects in the development of loyalty programmes, as well as customer
segmentation, and a CRISP-DM methodology for data analysis. After preparing the data for
segmentation, the RFM method was applied, which allows to identify the main problems in
consumer behaviour. It was also decided to group the indicators into 7 groups for ease of
perception of information.

The application of this method to all the cities under study will allow us to determine
the following tasks:

- which indicator will change the most in 2021 compared to 2020

- which share of segments will have the largest number of participants, as well as the
largest share in revenue

- how the volumes of segments have changed in 2021.
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Chapter 3. Loyalty program improvement

3.1 Overview

The chapter visualises the results obtained after customers segmentation. The main problems
in customer behaviour for the period 2020 - 2021 are identified both for each city and for
the supermarket chain as a whole. Based on the obtained characteristics of the groups, an
update of the current loyalty programme is proposed, and the possible effect of the
implementation is described.

3.2. Identification of problems in customer behaviour based on segmentation
3.2.1 Results for City A

The city A is the third largest city in the region. This city is located about an hour's
drive from the regional centre, so competition from both regional and federal networks is
quite high.

The primary analysis of the average amount of purchases in this city is shown in the
graph below. (Figure 6)

@City A @Average

value for all cities
4000
0
B N A
e N o> [Na ‘L o S p¥ ®* R A R QY o o R ©? R S & o 03 R L
oV [\ Qv N Q> ) (3 FOSAE NS o N N o\ o ) [\ AN " ) N

Figure 6. The average monthly sum of purchases in city A, rub

Source: [author research]

The graph shows that the sum of purchases per month for the entire period is less
than the average for all cities. There is also a noticeable increase in purchases in December
and a decline in summer and September.

As mentioned earlier, for ease of perception, it was decided to group the RFM
indicators into groups. A comparison of the values of groups by the number of users is
presented below. (Figure 7)
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Figure 7. Dynamics of the segment share in City A

Source: [author research]

The graph shows that the main group of loyal consumers, which is one of the most
important, decreased by 4%, which is a negative signal. This also confirms the decrease in
the number of people in the most important group of customers (The best customers), since
on the one hand, the decrease in the volume of loyal customers could be attributed to an
increase in the number of the best customers. There have also been significant changes in a
group of low check loyal customers that have also moved to a group of potentially loyal
customers. On the one hand, the positive aspect is the increase in the number of purchases,
but the lack of frequent appearance in the stores of the supermarket chain does not greatly
improve the total revenue.

The average amount of purchases that customers of each group spent per year also
underwent changes, which is presented in the table. (Table 12)

Table 12. Average purchase amount in City A

Average monthly purchase Share in the total
Group amount, rub amount, % Growth rate
2020 2021 2020 2021
The best
6998,1 6674,1 36,38 34,76 0,95
customers
Loyal customers 2736,1 2469,1 43,71 41,46 0,90
Low check loyal
627,9 4719 6,81 3,92 0,75
customers
Potentially loyal
980,8 902,5 7,79 12,52 0,92
customers
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Ordinary

1401,5 1498,8 2,40 3,19 1,06
customers
At risk 398,2 3549 2,17 3,20 0,89
Lost customers 2929 226,1 0,74 0,95 0,77

Source: [author research]

As can be seen from the table, there is a noticeable decrease in the average amount
of purchases per year for each group of customers. The only exceptions are ordinary users,
but, nevertheless, their impact on the total amount of revenue is insignificant, and the number
of participants is also small. Therefore, when developing recommendations, it does not make
much sense to allocate special privileges for this group.

To determine more precisely what exactly the most critical changes are, the
difference between the RFM indicators in 2021 and 2020 was found. That is, if:

- the value is positive, then a there is degradation,

- the value is negative, then there is an improvement,

- 0 means that the value has not changed.

Clearly, the distribution of changes is shown in the graph below. (Figure 8)

@ Degradation @Improvement @ No changes

Frequency 44,14% 23,11% 32,75%

Monetary [ERICRCEYA 19,62% 59,75%

Recency 25,83% 16,59% 57,58%

Figure 8. Dynamics of RFM indicators in City A

Source: [author research]

It can be noted that the frequency index has undergone major changes, and for the
worse. Even though other indicators have not changed to a greater extent, it is worth noting
a tendency to worsen.

Also, to understand the results, not only the analysis of groups was used, but also the
5 largest RFM segments in 2020. The graph below shows the dynamics of people's
movements from one segment to another. (Figure 8)
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Figure 9. Dynamics of the main segments and groups of the city A

Source: [author research]

The graph shows that mostly customers from the main segments moved to segments
with a lower frequency. On the one hand, these transitions occur within the same group, but
nevertheless, if such a decline continues, then, for example, even more loyal customers may
become either potentially loyal or loyal with a low check.

In 2021, in addition to changing the structure of customer segmentation, some
customers stopped visiting supermarkets of this company, that is, they fell into outflow. In
City A, among the total number of unique users in two years, namely 32 979 people, 2 770
or 8.6% were in the outflow.

To understand the further strategy, it is important to determine from which groups

customers mainly fell into the outflow. This is shown in the pie chart below. (Figure 10)
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Figure 10. The shares of groups that entered the outflow in 2021 in the city A

Source: [author research]
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On the pie chart, the interesting fact is that most of the outflow was not lost
customers, but customers at risk. On the pie chart, the interesting fact is that most of the
outflow was not lost customers, but customers at risk.

In general, consumers of all segments somehow got into this outflow. That is, even
high loyalty in one period does not guarantee 100% that the client will stay in the next.
However, since the percentage of the number of groups is not so large, it can be assumed
that customers could get into the flow not because of dissatisfaction with the supermarket

chain stores, but because of objective reasons, for example, due to moving to another city.

3.2.2 Results for City B

The city B is company town. The size of the city is approximately equal to the city
A, but the main feature of the city is its great distance from other cities.

The primary analysis of the average amount of purchases in this city is shown in the

graph below. (Figure 11)
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Figure 11. The average monthly sum of purchases in city A, rub

Source: [author research]
As for the average cost of purchases, City B has approximately similar amounts as
City A. This is due to their similar size.
The clients of City B were also divided according to the RFM method into segments,
and then divided into groups. The result is presented in histogram below. (Figure 12)
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Figure 12. Dynamics of the segment share in City B
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Source: [author research]

The graph shows that the greatest changes occurred in the group of loyal consumers
with a low check and potentially loyal customers. That is, mostly all the clients of the first
group moved to the second. This situation suggests that with a more detailed analysis, the
frequency of visits will significantly decrease.

It is also important to look in more detail at the average monthly value of purchases,
which is presented in the table below. (Table 13)

Table 13. Average monthly purchase amount in City B

Average monthly purchase Share in the total
Group amount, rub amount, % Growth rate
2020 2021 2020 2021
The best
5598,2 5437,1 31,99 33,55 0,97
customers
Loyal customers 2680,9 2480,6 41,68 41,29 0,92
Low check loyal
703,6 577,6 7,46 5,29 0,82
customers
Potentially loyal
1189,5 983,1 10,44 12,34 0,83
customers
Ordinary
1754,3 1785,6 3,90 3,33 1,01
customers
At risk 534,4 409,9 3,57 3,17 0,77
Lost customers 275,6 2374 0,96 1,03 0,86

Source: [author research]

Despite the overall significant decrease in the average cost of purchases, which is a
negative factor, there are still positive aspects. For example, this is an increase in the average
receipt of ordinary users who visit stores quite infrequently. This is a positive trend, since if
such users visit stores more often, they could move into a group of potentially loyal
customers.

The characteristics of changes for each indicator of the RFM analysis are shown in

the graph below. (Figure 13)
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Figure 13. Dynamics of RFM indicators in City B

Source: [author research]

In this city, the frequency of visits has also changed the most. The monetary indicator
changed the least, while customers both increased and decreased the purchase price equally.
The recency indicator has also deteriorated to a greater extent, which is a serious negative
indicator.

In more detail, the dynamics of the transition of clicks from one RFM segment to

another can be presented in the following graph. (Figure 14)
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Figure 14. Dynamics of the main segments and groups of the city B

Source: [author research]
The total number of unique users for two years is exactly 31,139 people. Of these,
4.4% of new customers, or 1370 people, came in 2021 compared to 2020. However, in 2021,
a significant number of customers fell into the outflow, that is, 11,5% or 3425 people. The

outflow structure is shown in the pie chart below. (Figure 15)
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Figure 15. The shares of groups that entered the outflow in 2021 in the city B

Source: [author research]
In general, the situation is natural that more than 70% of the clicks that got into the
stream belonged to groups.

3.2.3 Results for City C

The city C is the centre of the region, which imposes certain specifics on the
interpretation of the results. Since this is the largest city where the analyzed supermarket
chain is represented, there are also federal supermarket chains, that increases competition in
the market.

The primary analysis of the average amount of purchases in this city is shown in the
graph below. (Figure 16)
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Figure 16. Average monthly sum of purchases in city C, rub

Source: [author research]
Significantly higher than the average cost for the city C in comparison with the results
for all cities indicates a higher standard of living for customers.
The results of the distribution of customers into groups in both 2021 and 2020 are
shown in the graph below. (Figure 17)
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Figure 17. Dynamics of the segment share in City C

Source: [author research]
The graph shows that the basis of consumers in City C are groups of loyal consumers.
The share of the best customers is also quite high. In general, despite the increase in groups
at risk and lost, the situation is quite positive.
The table below contains more detailed information about the groups. (Table 14)

Table 14. Average purchase amount in City C

Average purchase amount, Share in the total
Group rub amount, % Growth rate
2020 2021 2020 2021
The best
8333,85 7920,45 32,96 33,05 0,95
customers
Loyal customers 4548,992 4180,842 42,16 42,12 0,91
Low check loyal
1420,692 1165,075 14,25 10,99 0,82
customers
Potentially loyal
2195,242 1958,092 6,29 8,89 0,89
customers
Ordinary
2811,542 2576,292 2,40 2,5 0,92
customers
At risk 969,3833 731,05 1,49 1,85 0,75
Lost customers 644,4833 464,7417 0,46 0,61 0,72

Source: [author research]

The most significant decrease in the average amount of purchases per month affected
only two groups: at risk and lost customers. Nevertheless, the share of these groups in the
total amount increased in 2021 compared to 2020.
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The histogram below clearly shows the main changes in the indicators of the RF M
analysis for the city C. (Figure 18)

® Degradation @Improvement ®No changes

Frequency 37,54% 39,88%

Monetary 18,83% 20,84% 60,33%

Recency 16,07% 11,08% 72,85%

0% 50% 100%

Figure 18. Dynamics of RFM indicators in City C

Source: [author research]
It is interesting that in most cases all the indicators of the RFM analysis have not
changed, mostly it applies to recency indicator.
The graph below shows the change in the largest segments of 2020 and their
distribution in 2021. (Figure 19)
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Figure 19. Dynamics of the main segments and groups of the city C

Source: [author research]
The changes occurred mainly within the following groups: the best customers, low
check loyal customers and loyal customers.
During the two analyzed years, 26 147 unique customers were identified. Of this
number, in 2021, 1675 people or 6% began to use supermarkets of this company. The

outflow included 1210 people, or 4,6%. The excess of outflow over the number of new
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customers is a positive result. However, it is also important to track the features of customer

churn, which is shown in the pie chart below. (Figure 20)
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Figure 20. The shares of groups that entered the outflow in 2021 in the city C

Source: [author research]

In general, the situation is like other cities, except for the fact that the third largest

outflow was a group of ordinary users.

3.2.4 Results for City D

The city D the smallest among all cities. In comparison with other cities, there are
fewer supermarket chains in the city of D. However, there is still competition from
independent retail stores

The primary analysis of the average amount of purchases in this city is shown in the
graph below. (Figure 21)
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Figure 21. Average monthly sum of purchases in city D, rub

Source: [author research]
In general, the average amount of purchases in the city of D is 20% higher than the
average.
Next, it is necessary to trace the dynamics of changes in customer groups in 2021
compared to 2020. (Figure 22)
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As in the case of other cities, there are certain trends in the city of D:

- Decrease in the share of loyal participants with an increase in the share of potentially

loyal participants

- Increasing the share of such groups as at-risk customers and lost customers.

The table below shows the dynamics of changes in the average cost of purchases per

month, as well as the shares of each group in total revenue. (Table 15)

Table 15. Average monthly purchase amount in City D

Average monthly purchase Share in the total
Group amount, rub amount, % Growth rate
2020 2021 2020 2021
The best
74317 7138,5 31,37 31,22 0,78
customers
Loyal customers 3772,6 3513,0 43,23 43,47 0,74
Low check loyal
1072,9 904,6 10,45 7,87 0,84
customers
Potentially loyal
1631,8 1461,4 8,32 10,49 0,93
customers
Ordinary 8,32
2432,4 2218,1 3,16 0,91
customers
At risk 880,9 682,8 2,56 1,07 0,89
Lost customers 559,2 416,0 1,10 2,72 0,96

Source: [author research]
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Perhaps the most serious change is the decrease in the average monthly cost in such
key groups as the best customers and loyal customers.

To identify the features of the client's behaviour, a histogram was constructed, which
indicates the structure of what happened to the RFM indicators in 2021. (Figure 23)
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Figure 23. Dynamics of RFM indicators in City D

Source: [author research]
It can be concluded that the frequency of purchases is the most significant indicator.
In general, the situation with other indicators has changed a lot. However, the percentage of
improvements is also low.
The graph below shows the dynamics of the transition of the main RFM segments in
2020 to the largest groups in 2021. (Figure 24)
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Figure 24. Dynamics of the main segments and groups of the city D

Source: [author research]
In general, the transition of the main number of customers occurred within the
following groups: the best customers, loyal customers, and low check loyal check customers.
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In the city of D, about 176 thousand unique users were received in two years. Of this
number, 10925 users appeared in 2021, or 6%. The outflow amounted to 18301 customers
or 10,3%. The outflow structure is as follows. (Figure 25)
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Figure 25. The shares of groups that entered the outflow in 2021 in the city D

Source: [author research]
In the city D, most of the outflow was made up of lost customers and customers at
risk. Therefore, an increase in the shares of these groups makes it possible to predict an

increase in outflow next year, unless several changes in the loyalty program occur.

3.2.5 Comparison of segmentation results for all cities
When comparing the results of all cities, first it is necessary to track the dynamics of
the average monthly amount, that is shown in graph below. (Figure 26)

@ City A @City B ®City C @City D ® Average value for all cities

Figure 26. Dynamics of the average monthly cost of purchases in all cities

Source: [author research]

In general, the results of the comparison are not surprising. Despite the high
competition from federal supermarket chains, the regional centre still has the highest average
monthly number of purchases. This may be due to relatively higher wages relative to other
cities. In the city of D, the high average check can rather be explained by the lack of high
competition.

The table below shows the average values more clearly. (Table 16)
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Table 16. Average monthly purchase amount in all cities

Average monthly purchase amount, rub

Group Growth rate

2020 2021
The best customers 6976,7 6792,5 0,97
Loyal customers 3322,1 3160,9 0,95
Low check loyal

917,4 738,2 0,80
customers
Potentially loyal

1455,2 1281,2 0,88
customers
Ordinary customers 1989,2 1953,6 0,98
At risk 634,1 498,6 0,79
Lost customers 443,1 336,1 0,76

Source: [author research]

The table shows that such groups of customers as the best, loyal and ordinary have

undergone the least changes in all cities. A serious decrease in the average cost of groups

combined with low rates of frequency and recency makes the return of such customers more

problematic. Also, an important problem is the reduction of the average check of a group of

loyal customers with a low check. Given that such customers are regular customers, this

group should be stimulated with information about promotions and special offers.

In general, for proposals to improve the loyalty program of the supermarket chain,

an average value was obtained for the size of customer groups, which is shown in the

histogram below. (Figure 27)
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Figure 27. Dynamics of segments for all cities
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The histogram shows that the main problems are the decrease in the frequency of

visits and the growth of the group of potential customers, respectively.
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Summing up all the above, it is possible to make a conclusion, that in all cities of the
analyzed supermarket chain, the main problem in 2021 was a decrease in the frequency of
visits, which led to a decrease in the total amount of purchases. Therefore, when updating a
new loyalty program, it is important first to encourage customers to visit stores as often as
possible.

3.3 Development of a loyalty programme based on the received customer
segmentation

Based on the results obtained, it can be concluded that it is necessary to pay more
attention to the four main groups:

- The best customers

- Loyal customers

- Low check loyal customers

- Potentially loyal customers.

Despite the good indicator monetary, the group of ordinary consumers was not
selected for special events for the following reasons:

- low recency, which is, as already mentioned earlier, the most important indicator
of the RFM analysis

- a small number of people in the group (for all cities, the share of this group is 3%).

Nevertheless, with the improvement of the loyalty program, the customers of this
group can significantly improve their performance.

The total summarized information about these groups is presented in the table below.
(Table 17)

Table 17. Characteristics of main customer groups

Share of the total Average Share of the
Number of monthly
Group .. number of total amount,
participants . purchase
participants, % %
amount
The best 28 956 11 6792,5 46
customers
Loyal 78 972 30 3160,9 21
customers
Low check 55 280 21 738,2 5
loyal customers
Potentially 47 383 18 1281,2 8
loyal customers

Source: [author research]
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These groups were selected because of their largest shares of participants and share
of the amount of purchases of group members in total revenue. The remaining groups have
a high probability of outflow, as well as a relatively low average monthly number of
purchases. So, there is a risk that special events specifically for these groups may be
irrational and lead to high costs with low efficiency. Nevertheless, such groups may be
positively affected by general changes in the loyalty program.

Such groups as low check loyal customers and potentially loyal customers, have
certain features, and both similarities and differences, as can be seen in the table. (Table 18)

Table 18. Comparison of customer groups

Group name Similarity Difference
The recency indicator for | - Customers visited
these groups has the highest | supermarkets quite often
Low check loyal customers | score - 5. - Customers made purchases

That means, that customers | for an average or above
of these groups made | average amount

purchases relatively | - Customers did not visit
recently, somewhere up to 2 | supermarkets so often
Potentially loyal customers | months - Customers made purchases

for an average or above
average amount

Source: [author research]

Based on the table, it can be concluded that group of low check loyal customers has
the advantage of the frequency of visits, while group of potentially loyal customers is
important because although customers do not come so often, they are ready to spend quite a
lot on purchases.

Based on this, even without significant changes to the current loyalty program, the
analyzed supermarket chain can already affect the situation for example by email and SMS
mailing.

These methods are among the most effective methods of reminding store customers
and stimulating purchases. At the same time, SMS mailing is still the most effective
(provided that the clients of these groups have agreed to receive SMS messages), since very
often the participant either does not have time to read all the mailings, or the message may
simply get lost among other messages. When consumer receive SMS messages, a reminder
is displayed on the phone screen and a short message with information about current
promotions or the number of accumulated points may interest the consumer.

With the help of these methods, the potentially loyal customers will receive a
reminder about the store and with the help of promotions they may be interested in visiting
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the store more often, and the low check loyal customers will receive more information about
the current supermarket offers, which may motivate them to buy more products of different
categories.

Such groups as the best customers and loyal customers do not need special incentives,
so the main task in this case is to continue to motivate customers to buy, which can be
achieved by changes in the loyalty program. The study of the types of loyalty programs has
shown that in this case, an effective way is to transform the loyalty program depending on
the segmentation indicators.

As mentioned earlier, now the most popular and effective for supermarket chains is
the bonus system. However, it is possible to achieve the greatest efficiency with the help of
multi-level loyalty programs. For this case, the following possible options were selected for
changing the existing loyalty program. Among such loyalty programs, there may also be
different types, each of which has both advantages and disadvantages, which is presented in
the table. (Table 19)

Table 19. Comparison of proposed types of loyalty programs

Type of loyalty program

Advantages

Disadvantages

Accrual of bonuses

depending on the number of

The ability to buy and write

off bonuses faster can

There may be a risk of

reducing the frequency of

purchases motivate customers to make | visits when a certain amount
more purchases to reach the | is reached
maximum level
Loyalty bonus program | To write off the | Reduced loyalty among
with burnable bonuses after | accumulated bonuses, | customers who prefer to
a certain period customers will visit | accumulate points

supermarket chain stores

more often

Source: [author research]

Based on this, as an improvement of the existing loyalty program, it is proposed to
introduce additional levels of receiving bonuses depending on the purchases spent per
month, with maintaining the conditions for calculating bonuses for certain groups of goods
(own-brand goods, promotional goods), as well as maintaining discounts during special
offers for cardholders. Also, for the new loyalty program, the condition remains that it is

possible to pay up to 99% of the purchase price.
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The process of the proposed loyalty program is shown in the diagram below. (Figure

N

28)

Making purchases in Accrual of points
the current month depending on the
based on accrued results of the

points previous month

A

Figure 28. The process of accrual of points under the proposed loyalty program
Source: [author research]
The table below shows the dependence of the amount of percentage accrual on the

number of purchases per month. (Table 20)
Table 20. Conditions of the proposed loyalty program

Percentage of bonus accrual Purchase amount per month
1% <999 rub
>1000 rub
2%
<1999 rub
> 2000 rub
3%
<4999 rubs
> 5000 rubs
4%
< 7999 rubs
5% > 8000 rubs

Source: [author research]
To develop a new bonus accrual system, the results of average checks for the received

consumer groups were used. In particular, the average maximum number of purchases per
month in all cities is about 7000 rubbles, but in the city C in 2020 this value exceeded 8000
rubbles, and in the city of D it also fluctuates around this amount. Thus, the maximum value

can significantly increase the average check, as well as return the indicators of the regional

centre to at least the level of 2020.
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In all cities, even for the regional centre with the highest average amount, the average
amount of the check for groups «at risk customers» and «lost customers» does not exceed
1000 rubbles. Nevertheless, such consumers still should not be underestimated, as there
remains a chance to transfer this type to other more loyal categories. Therefore, for such
clients, it was decided to keep the initial bid in order not to lose them. For a regional centre
where the average amount of purchases was close to 1000 rubbles in 2020, there is a very
big chance to increase the average check. Such value can also motivate the group of low
check loyal customers to increase the amount of the check, which is especially true for cities
A and B where the average amount is below 1000 both in 2020 and 2021 years.

For ordinary customers who do not visit stores so often, but often have a good
average check (on average in all cities about 2000 rubbles), the introduction of new loyalty
program with can become a motivation to visit stores more often to be able to save and spend
bonuses faster.

For loyal customers, whose share in all cities has not significantly decreased in 2021,
the new loyalty program will simply be another reason to visit the stores of this supermarket
chain rather than the stores of competitors. The problem of preference of competitors'
supermarkets chains is especially relevant to the city A, B and C, as there is an active
development of federal supermarket chains.

The analysis showed that about 26% of customers made purchases in the area of the
threshold amount, so based on this, it can be expected that such changes will inspire such
customers to increase the average check in order to be able to receive more bonuses next
month.

Before launching, it is advisable to test the program on a small number of the most
loyal consumers. This will allow to identify the main problems and fix them. Many
companies, when launching, give customers a part of the cards or sell them on special terms.
This allows you to recruit the necessary minimum of participants.

To check the effectiveness of the proposed loyalty program, for tracking changes it
can be used such indicator as an increase in the average amount of purchases per month, as
well as an increase in the number of visits.

For the most objective assessment of the new loyalty program, in theory, a large
amount of time should pass, that is, at least a year, especially for comparison with the results
in 2021 and 2020. This is necessary since there is a certain seasonality in behaviour of the
supermarket chain consumers. In particular, the traditional decline in sales in summer and in

September.
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3.4 Conclusions on chapter 3

Based on the analysis, it can be concluded that, in general, the problems of frequency
reduction affected all cities.

However, City C showed the most positive results among all cities:

- the excess of the influx of new customers over the outflow

- ahigh average amount of purchases

- ahigh proportion of loyal user groups.

At the same time, since this city is a regional centre with higher competition, there
were expectations that this fact would significantly worsen the indicators.

In the city of D, despite the small number of competitors, the outflow of customers
in 2021 was the highest. This could be influenced by high prices for products relative to
competitors, which makes it unprofitable for city residents to purchase in a store.

To increase customer loyalty and increase their average check, as well as the
frequency of visits, it was decided to update the existing loyalty program. Now the amount
of points accrual will depend directly on the amount spent for the month. Such changes can

significantly improve the situation in the analyzed supermarket chain.
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Conclusion

The main goal was to improve the existing loyalty programme through customer
segmentation to achieve the goal, the following tasks should be completed: data cleaning
and preparation, conducting customer segmentation and identifying key changes, data
visualization, problem identification and loyalty program development.

In the process of research, the following theoretical and practical results were
obtained:

1. Now, retail companies mainly use the loyalty bonus program since it is more
profitable for the company.

2. To determine outliers in data on customer purchase amounts, it is rational to use
the interquartile method, as well as a box plot for visualisation.

3. For all cities except the regional centre, the frequency index decreased the most.
In the regional centre, most indicators have mostly not changed.

4. In the regional centre, despite the high competition from other supermarkets, the
situation is the most favourable, since the number of new users exceeded the number of those
who left.

5. In general, the main problem throughout the network is the reduction in the
frequency of visits.

6. To solve the problem of the frequency of visits, as well as to increase the average
amount of purchases, a new multi-level loyalty bonus program was proposed with a
dependence of the percentage of bonus accrual on the number of purchases for the previous
month.

Overall, the research goal was achieved - all tasks and objectives were completed

successfully.

Recommendations for future work

The research of the characteristics of customer behaviour can be improved and deepened
with the help of a forecast of customer behavior for the next year by months, in particular,
the forecast of customers who may be in the outflow group. Also, further work involves
forecasting, taking into account the proposed recommendations and comparing these
indicators. In general, subsequent research should be directed to the practical implementation

and verification of proposals.
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