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EVOLUTION OF CUSTOMER SEGMENTATION IN THE ERA OF BIG DATA

Abstract. The development of information technology (IT) causes an increase in the amount of data to be created,
stored and processed for the needs of various organizations. Segmentation is one of the marketing tools can help the
organization to promote sales activities and benefit from it. It is important for marketing practitioners and decision
makers to understand the concept of predictive modelling and have an understanding of how to use big data for
segmentation purposes. Marketing and Information Technology are blending due to digitalization, statistics is
becoming more important due to the rise of big data and data mining opportunities. Boarders of different disciplines
are becoming vaguer and interconnection of disciplines can be observed more often. The purpose of the study is to
create customer segments based on predictive modelling by using big data available in an organization. Data for
modelling is used from a non-banking lending company based in Latvia AS 4finance. The process of data mining is
described and performed in the study using data provided by the company. For the data mining process and the
development of customer segments, the authors selected RapidMiner Studio software and used CRISP-DM data
mining methodology. Three types of activities were tested to evaluate the economic benefit of created segmentation
model on overall 11321 customers. All customers were segmented into two groups based on the created predictive
model — one group contained customers that were predicted to become an inactive and second group with customers
that were not predicted to become inactive. All customers were split into three groups containing a similar split of
predicted outcome. Three different types of activities were performed with all three groups. As a result, common
characteristics of segmentation and predictive modelling were identified. The results of the empirical study show that
it is possible to create customer segments by using sophisticated predictive model. This can be achieved without
having to write statistical software codes. The study results also show that the organization can benefit from the
implementation of segmentation based on data mining and predictive modelling in key business areas. Segmentation
model created during research show economic benefit for the company. Authors also indicate that this segmentation
approach can be replicated in different business areas.
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Introduction. Three disciplines are merged to create a new approach in decades-old marketing
method - segmentation. It is important for marketing practitioners and decision makers to understand the
concept of predictive modelling and have an understanding of how to use big data for segmentation
purposes. In this research, the literature of segmentation, predictive modelling and big data are analysed,
and all three dimensions are connected into one process that is described and performed on company
data. The study is performed on data provided by non-bank lending company AS 4finance. The aim of the
study is to create a predictive model that will segment customers into the ones that most likely will not
become inactive and other customers. The outcome of segmentation is tested in sales activity and results
described in this research paper. Results show that there is an economic benefit for the company to create
such customer segmentation.

The aim of the research is to show interconnections between three disciplines based on literature from
all three disciplines — marketing, statistics and Information Technology (IT). An actual segmentation model
is created to support findings from the literature overview. The research question is following — can one
create customer segmentation with the help of predictive modelling and big data that will generate an
economic benefit to the company? The process of segmentation is performed with RapidMiner Studio
software and is based on CRISP-DM methodology. Finding research is that widely used buzzwords like
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«big data» and «predictive modelling» are decrypted and common characteristics with segmentation are
identified. Interconnection is following — big data is the source of information for predictive modelling that
generates outcome - one or several customer segments.

Literature Review. Segmentation started to become more widely accepted and used in the middle of
the 20th century. Smith W.R. described in details segmentation and strategies that can be adapted by
using segmentation. It is emphasized that «segmentation is essentially a merchandising strategy,
merchandising being used here in its technical sense as representing the adjustment of market offerings
to consumer or user requirements» (Smith, W.R., 1956). Quinn L. et al. (2007) indicates the main areas
of development in market segmentation from the 1950s until 2000s. There are six main developments
observed - one in each decade ending with the statement that customers became less predictable at the
beginning of the 20th century. Another segmentation approach shows four different segments in the digital
environment — business partner, skilled enthusiast, new experience seeker, close buddy (Kim, K.Y. and
Lee, B.G., 2015). Goyat S. (2011) listed more than 15 benefits that companies can benefit from if
segmentation is performed on customers.

The concept of segmentation in use is defined by Smith W.R. (1956), he states that «Segmentation is
based upon developments on the demand side of the market and represents a rational and more precise
adjustment of product and marketing effort to consumer or user requirements». Segmentation is the
process when potential customers are divided into different segments or groups and this division is based
on various criteria or characteristics. The analysis of different literature indicates that segmentation is a
tool for marketing to promote sales activities, it has changed over time and companies can benefit from
using segmentation. Shmueli G. defines what is predictive modelling and what is the predictive model.
Predictive modelling is «the process of applying a statistical model or data mining algorithm to data for the
purpose of predicting new or future observations». While the predictive model is defined as «any method
that produces predictions, regardless of its underlying approach: Bayesian or frequentist, parametric or
nonparametric, data mining algorithm or statistical model, etc.» (Shmueli, G. 2010). With predictive
modelling one is able to predict outcomes by using statistical methods. It is often related to detection theory
(Nevin J.A., 1969) because the theory has a similar approach with predictive modelling — have variables
describing or determining the outcome.

Segmentation, as described by Smith W.R. (1956), is connected particularly with sales promotion and
companies should adjust product offering for specific segments. At the same time predictive modelling
definition does not include specific business processes or mentions business perspective at all — it is a
process of creating predictions based on data. Predictive modelling is not bounded in any industry, sector
or field of research. Therefore, it can be used also in segmentation that nowadays is related to the field of
marketing. One limitation that authors of this research identify is that predictive modelling is still connected
with the field of statistics and to perform segmentation based on predictive modelling some knowledge of
statistics is required. Segmentation is concerned with selecting targeted customers, customer groups for
specific offer or activity while predictive modelling produces new or future observations. This is the point
of interconnection — new observations created by predictive modelling can be translated as customers
with specific characteristics that will correspond to the defined target segment. For example, customers
who will start using the product in a defined time period. Predictive modelling is an advanced form of
creating customer segments.

France and Ghose (2019) investigated visualization, segmentation, and class prediction topics and
emphasized links between these disciplines. Wong and Wei (2018) have done research on customer
segmentation for online travel agencies. They segmented high-value customers, analysed their online
purchasing behaviour and predicted their next purchases from an online air travel corporation. For these
purposes, they developed a customer online behaviour analysis tool based on an integrated model of
customer segmentation, customer behaviour and prediction analysis. The third dimension should be
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added to marketing and statistics — Information Technology (IT) development with the rise of big data in
particular. Big data is characterized by three «V» — volume, velocity and variety (Chen C.P. and Zhang
C.Y., 2014). If these three characteristics can be found in data, then it can be defined as big data. Two
factors that have intensified usage of big data among professionals and academics are access to powerful
computers and user-friendly analytical software (Agarwal R. and Dhar V., 2014). Some authors indicate
that in the case of predictive modelling there might be situations when the prediction is more important in
comparison to an explanation of how the prediction is created. This, however, is not going to be the case
in this research because the decision tree method is used for creating customer segmentation. Vincenzo
Morabito (2015) in their book described the impact of Big Data and analytics on management and
organizations, focusing on challenges for governance, evaluation, and change management. Verhoef,
Kooge and Walk (2016) also underlined that Big data analytics is becoming a key driver of value creation
in modern enterprises, wherein enterprise applications are designed to collect direct customer feedback
and information from internal business operations. Big data analytics was examined also by Saggi and
Jain (2018). They described various big data analytics tools, techniques and technologies. According to
their research, there are seven V's characteristics of big data analytics: Volume, Velocity, Variety, Valence,
Veracity, Variability, and Value. They divided the architecture of big data analytics for six components:

1) data generation;

2) data acquisition;

3) data storage;

4) advanced data analytics;

5) data visualization;

6) decision-making for value-creation and they can be used for various applications such as
agriculture, healthcare, cybersecurity, and smart city.

Adrian et al. (2016) investigated the capability components for big data analytics implementation
towards value discovery. Based on this investigation, they founded that «the capability components that
may impact value discovery is formulating big data framework that includes the enabler technology and
processing and using sufficient analytic techniques for analysing big data». Decision tree statistical
classification technique is widely used because of the visualization option and ease of explanation to
business representatives and decision makers. It is confirmed by an expert Howard J. in 2012 during a
presentation in conference «O'Reilly Strata Conference. Making data work» when two commonly used
types of predictive modelling «black box» and «explanatory» approaches are described. Similar findings
of the easy explanation necessity are done by Muley P. and Joshi A. (2015) who researched customer
segmentation techniques in a real-time environment.

Methodology and research methods. The software selected for data mining process is RapidMiner
Studio that is freeware Graphical User Interface (GUI) type of software that does not require the need for
writing statistical or another type of codes (like it should be done, for example, in another freeware
statistical software widely used — R). There is more than one standard that can be followed when data
mining process is performed (Azevedo A.l.R.L. and Santos M.F., 2008), however, the authors of this
research used CRISP-DM methodology and followed 6 steps defined in this methodology.

1. Business understanding. Management of the company required to limit the number of customers
who are offered discounts for product usage. Discounts are granted to customers based on very basic
selection criteria while management challenges marketing that there are customers who would use
product also without getting the discount. The target of customer segmentation defined — create customer
segment with customers who will not apply for a repeated loan during 90 days after repayment of the
previous loan.

2. Data understanding. Several groups of data are prepared based on available information. One
group contains information that customers have provided, i.e., age, gender, email account domain,
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language for communication, the bank used for transactions. The second group contains information about
cooperation history of the customers with the company, i.e., the total number of product usage, days of
being a customer, average days between product usage, additional product usage. The third group of
information is external information received during the loan application assessment. It contains existence
or non-existence of any negative credit history in any of credit bureaus used by the company. Each
customer also contains a variable that splits customers into two groups according to the target segment
according to their historical performance — they did or did not apply for a loan during 90 days after previous
loan repayment.

3. The main concept to understand about predictive modelling process is that data used for
predictions also must contain historical results of the target value. As in this case — prediction must show
if customers will or will not apply for a loan during 90 days after repayment, then the prediction model is
created on customers that historically have done target activities.

4. Data preparation. The authors of the research prepared dataset of 27 different variables used for
modelling. Dataset consists of 13735 customers that are split into two parts for the next step in the process.
From target variable perspective dataset is divided equally — half of the customers did apply for a loan
during 90 days after the previous repayment, other half did not apply for a loan for 90 days. The first part
is training dataset (6510 customers) — dataset on which predictive model is created and the second part
is testing dataset (7225 customers) on which created a model is tested for accuracy.

5. Modelling and evaluation are performed in RapidMiner software since it requires an only limited
amount of steps to be done. To create the predictive model three steps were done: the training set data
retrieval; the setting of the target value (a variable indicating performance in 90-day period after loan
repayment); adding a decision tree node for modelling.

To evaluate model additional steps are done: — testing set data retrieval; — model application node
adding; — performance node adding. Total accuracy of the model is calculated in the performance step
and show an overall accuracy of 77.56%.

6. Deployment phase is done after testing for the economic benefit that turned out to be positive. The
company integrated segmented customer selection process into the business process.

Results. Three types of activities were tested to evaluate the economic benefit of created
segmentation model on overall 11321 customers. All customers were segmented into two groups based
on the created predictive model — one group contained customers that were predicted to become an
inactive and second group with customers that were not predicted to become inactive. All customers were
split into three groups containing a similar split of predicted outcome. Three different types of activities
were performed with all three groups.

First customer group was not anyhow influenced by the company — this group did not receive an offer.
Second customer group received a special offer in the form of discount for the next loan. All customers in
the second group received offer despite predicted customer segment. Third customer group also received
a special offer with an identical offer as for the second group with one difference — only customers that
were predicted to become inactive received this offer.

Performance of the whole group was calculated to evaluate if the segmented approach shows
economic benefit. The first indicator for comparison was the response rate of the group. As the response
rate, in this case, researchers understand how many customers started to use the product during the 90-
day period after the start of observation and/or issue of the special discount offer. First customer group
that did not receive any offer showed a response rate of 1.41%, second group where all received special
offer showed a response rate of 2.06% and third group where only predicted inactive customers received
offer showed a response rate of 1.95%. Results show that by giving a special offer to all customers
generates the highest response rate. To calculate economic benefit additional value is used, i.e. 12-month
customer value. Response rates of all three groups are converted into a number of customers and
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multiplied by 12-month customer value to compare income from customer groups over a longer period of
time. Comparison of income from tested activity cannot be compared because the offer used for testing
was 100% discount that generates no income at all for the second group. As a reference for comparison
first groups result is taken — 100% as a base for income during the 12-month period. Second group show
income of 105.6% compared with the first group while the third group show income of 115.6% compared
with the first group.The results show that company can generate higher income by using segmented
customer selection for discount offering and over a period of 12 months it will generate by 10% more
income than if the special offer would be given to all customers. The second approach when the offer is
given to all customers will generate higher product usage levels but will generate less income than a
segmented approach. Any approach that company will select — either give discounts to all customers or
give discounts only to selected customers will generate a higher response rate in comparison to no special
offer approach.

Conclusions. Merge of three disciplines has created a new way of performing traditional customer
segmentation. IT related phenomena big data can be used in predictive modelling (field of statistics) to
created customer segmentation (field of marketing). Predictive modelling can be named as an advanced
form of creating customer segments. To create segmentation based on predictive modelling a company
must have historical data that corresponds to target outcome, i.e. to predict customers that will return to
product usage a company must have such customers historically. Predictive modelling can be performed
without the necessity of writing statistical software codes, by only using GUI type of software and traditional
Microsoft Office software package (Microsoft Excel particularly). The whole process can be done by one
person if he or she has an understanding of marketing offers, predictive modelling and has access to
customer data and predictive modelling software. Coordination with decision makers and involved
departments must be done during the process. This type of process can be replicated in many cased in
the organization because the research was done only for one business process that was connected with
giving a special offer to customers at one specific time period. More processes where customer selection
is involved are identified and the process of predictive modelling and testing of outcome can be replicated
if the company has the capacity to perform it. The authors assumed that discount offer to the customer
was the main driver that impacted customer decision while other factors can be important as well, i.e.
macroeconomic factors, different marketing messages used in the offering, additional activities performed
for sales promotions. Such other factors were not evaluated and observed in this research. The authors
indicate the area for further research — can another type of business process benefit from segmentation
performed with predictive modelling. Sales activity can be directly measured by sales volumes and
generated income while such area as customer service could be evaluated with other metrics.
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supervised the project. A.V. derived the models and analysed the data. Both A.V. and T.T. contributed to
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the manuscript.
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EBonouiiiHuiA po3BUTOK cermeHTauii cnoxusayis B enoxy Big Data

Possumok iHghopmauitHux mexHonoeitl (IT) cnpudursie 3binbweHHs macusy daHux (Big Data), siki HeobxiOHO eeHepysamu,
36epicamu ma 06pobnamu dnsi 3a008oneHHs nompeb cnoxusavig. lpu uboMy ceameHmauis, sk 00UH I3 MapKemuH208UX
IHCMPYMEHMI8, MOXe CnpUSIMU Po38UMKY mopaosebHoI disnbHOCMI Op2aHi3auii ma ompumarHio 8uio eid Hei. [opsid i3 yum asmopu
3a3Havalomb, WO Mapkemornozam ma ocobam, siKi npuliMalomb PILUEHHs], 8aXUBO PO3yMImU OCHOBHI NPUHUUNU NPOZHO3HO2O
modesTtosaHHs ma aHanisy Big Data 3 moyku 3opy ceameHmauii purky. Pe3ynbmamu OocriOxeHHs cgiddams, wio Mapkemure ma IT
noedHytomscs eHacnidok dalidumanisayii, @ cmamucmuka Habysae ece binbli020 3HayeHHs 3as0sku 3pocmanHio Big Data ma
moxnusocmeli iHmenekmyanbHo20 ix aHanisy. Memoto daHoz2o docrioxeHHs € ¢hopmysaHHs npuHyunie nodiny cnoxueadvis Ha
8i0N08iOHi ceaMeHMU, BUKOPUCMOBYKOYU NPO2HO3He MOOes8aHHs Ha 0cHo8i Big Data komnanii. BuxidHi daHHi dnst docridxeHHs HadaHi
HebaHKigcbKor kpedumHor yecmarogoto Jlameii AT «4finances. Takum 4uHoM, y X00i OOCIIOKeHHS, NPoUeC iHMenekmyansHoeo
aHanisy daHux onucaHull ma BUKOHaHUli Ha OCHOSI iHGhopMaui, Ha0aHOi uUWe3a3HAYEHOK KOMNaHieto. 3 Memor 30iliCHeHHs
iHmenekmyasnbHo20 aHanizy O0aHuX ma BUOKPEMITEHHSI CeaMeHmig KIieHmig asmopu eukopucmanu npozpamHe cepedosule
RapidMiner ma 3acmocogysanu memodonoeito iHmenekmyaneHoeo axaniy O0aHux CRISP-DM. Y xodi ocrioxeHHs Onsi ouiHKu
€KOHOMIYHO20 echekmy 8i0 cmeopeHoi Modeni cesmeHmauii cnoxusadig (11321 cnoxusava), asmopu nepesipunu mpu eudu
disnbHocmi komnaHii. Y xo0i docnidxeHHs ycix knieHmig 6ymo nodineHo Ha dsi epynu 8idnoeidHo G0 cMBOPEHOI NPO2HO3HOI ModerTi:
nepwa epyna ckrnadaembCsi i3 KiieHmig, siki 32i0HO npoeHo3aM, cmaHymb HeakmusHumu, modi sik dpyea epyna npedcmaerneHa
KrieHmamu, nacugHicmb sikux He nepedbayanachk. OkpiM Ub0e2o, yeix knieHmis 6y nodineHo Ha mpu epynu, siki MiCMSIMb aHanoaiqHuL
p03n0din 3a ovikysaHUM pe3ynbmamom. TakuM YUHOM, Ha 0CHOBI OMPUMaHUX pe3yrbmamis AOCTIOXEHHS a8mopu 8USBUNU 3a2ambHi
Xapakmepucmuku ceamesmaujii ma npoeHo3H020 ModeiogaHHs. Ha ocHoei pe3yrnibmamig npogedeHo20 eMnipuyHo20 A0CTIOKeHHs
aBMmopamMu BU3HAYEHO, WO CMBOPEHHS CNOXUBYUX Ce2MeHMIg € MOXIIUBUM 3a G0NOMO20K) NPO2HO3HOI ModerTi BUCOKOI cKmadHoCM,
He 8UKOPUCMOBYIOYU NpU UbOMY CMamucmuyHux Kodig npoepamHo2o 3abesnedenhs. Tak, pesynbmamu O0CHiOKeHHs Oaomb
nidcmagu cmeepdxysamu, WO 6nposadKeHHs cesMeHmauii Ha OCHOBI IHMeNeKkMyanbHo20 aHamisy O0aHuX ma npOeHO3HO2O
MOOeITH08aHHsT MOXYMb NPUHECMU EKOHOMIYHI 8U200U OpaaHi3ayii y Kio4ogux cohepax ii dismsHocmi. Takum YuHoM, cmeopeHa y xodi
OocnidxeHHs Modenb ceameHmaui deMoHCmpYe eKoHOMIYHI 8U200uU Anst KomnaHii. Aemopu 3a3Haqarome, Wo 0aHuli ceameHmauiiHul
nioxio MoxXHa euKopucmosysamu y pisHux cehepax bisHecy.

KntoyoBi criosa: cermenTalis, Big Data, nporHo3Ha Mogens, JepeBo pilleHb, nporpamHe cepegosuiye RapidMiner.
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