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AN INFORMATION TECHNOLOGY FOR THE SUPPORT FOR SOLVING THE ANALYSIS
PROBLEM OF THE CUSTOMERS’ VALUE WITHIN THE ENTERPRISE CRM-STRATEGY
IMPLEMENTATION

This study considers a CRM-approach and methods for analyzing customer base. Mathematical and algorithmic support was developed for the analysis
of customer value in a trading enterprise. Algorithmic support is presented using the IDEFO notation. A software solution was developed to assess
customer value in a commercial enterprise. A fragment of the data model for the software solution was developed using the IDEF1x notation. The
parameters for estimating the value of customers in a commercial enterprise were calculated using the processed data obtained by applying the developed
software solution. The developed software solution allows to segment the customer base according to different criteria and provide marketing
recommendations to each groups of customers. Therefore, customers were divided into groups according to the calculated parameters. As a result of the
analysis, each group of clients receives a marketing recommendations. After the application of recommendations an increase in the purchasing power of
clients, belonging to the group to which the marketing recommendation has been provided, is expected. Another used method for analyzing the customer
base in the developed software solution is the sales funnel, which displays the effectiveness of the marketing unit at each of the sales stages, thereby
allowing to identify weak points in the sales department. Thus, unlike existing software solutions, the developed software allows not only to segment
customers by their costs, but also to provide marketing recommendations in order to increase the enterprise’s profit. The generation of recommendations
is based on the developed mathematical support. By using this mathematical support, the calculations are carried out. Customers are allocated into certain
groups, each of which is provided with the relevant marketing recommendations, by using the results of the performed calculations. In addition, the
developed software solution allows not only to design sales funnels, but also to analyze sales funnels.
Keywords: client, customer value, customer classification, CRM analysis, value analysis, sales funnel, RFM analysis.

JI. JI. OPJIOBCbKHH, A. M. KOIIII, A. A. THBOBAPOBA

TH®OPMANIIMHA TEXHOJIOT'IS MIITPUMKHU ITPOIECY OLIHKHU IIHHOCTI KJIEHTA B
PAMKAX PEAJIIBAIIL CRM-CTPATEITi MIINPUEMCTBA

Posrmstayro CRM-minxiz i MeTou aHaizy KiIieHTChKOI 6a3u. Byino po3po6iieHo MaTeMaTHYHE Ta aITOPUTMIUHE 3a0€3M1eUeHHS aHAIIi3y HIHHOCTI KIIiEHTa
B TOPrOBOMY I JIIPHEMCTBI. ANIropuTMiYHE 3a0e3nedeHHs npeacrasiaeHo B Hotanii IDEF0. Byiio po3po6ieHo nporpaMHe pilieHHs UL OLIHKH LIHHOCTI
KJIi€HTa B TOProBOMYy miAnpueMcTBi. Ha fioro ocHoBi po3poGnenuii ¢pparment mozeni nanux B Hotauii IDEF1x. Ha ocHOBI ompanpoBaHuX JAaHHX 32
JIOIIOMOTO0 PO3POOJIEHOT0 IIPOTrPaMHOTO PILIEHHS PO3PAaXOBYIOTHCS MapaMeTpH OLIHKH LIHHOCTI KIIEHTIB B TOProBOMY MiAnpueMcTBi. Po3pobiiene
TIPOTpaMHE PillIeHHs 103BOJIA€ CETMEHTYBATH KIIIEHTChKY 0a3y 3a PisHUMH KPHUTEPisMH Ta (OpMyBaTH MapKETHHIOBI PEKOMEH/IAIIIT U1l KOXKHOT TpyIH
KIieHTiB. BUxomsun 3 po3paxoBaHUX MapaMeTpiB, KIIEHTH AUBITHCS HAa TPYNU. B pe3ynpTaTi aHamizy, KOKHA Ipyna KIEHTIB OTPUMY€E MapPKETHHIOBY
pexomerpanito. ITicnst 3acTocyBaHHs peKOMEH allii OUiKy€eThCs MMiBUIIEHHS KyIiBEIbHOI 3[aTHOCTI KIII€HTIB, O BIHOCATBCS 70 TPYIIH, JI0 K01 Oyia
HajlaHa MapKeTHHToBa pekomeHpanis. Ille oHIM BUKOPHCTOBYBAaHMM METOJIOM aHAJIi3y KIIIEHTCHKOI 6a3i B po3pOOIEHOMY MPOTPAMHOMY PillIeHHI €
BOpOHKaA TNPOJIAXIB, sIKa BifoOpaxae eeKTUBHICTH pOOOTH MAPKETUHIOBOTO MiAPO3/iIy Ha KOKHOMY 3 €TaliB MPOAAXY, THM CaMUM JO3BOJISIOYH
BUSIBUTH cJTa0Ki MicIsl B poOOTI BTy nmpojaxiB. TakuM 4MHOM, Ha BIIMIHY BiJl iCHYIOUHX pillleHb, pO3pO0JIeHe IPOrpaMHe 3a0e3IIeUeHHs J03BOIISIE
HE TIJIbKH CETMEHTYBATH KITIEHTIB 3a IX BapTICTIO, ajle if HaJaBaTH MapKETHHTOBI peKOMEeH1alii Juist 301IbIIeHAs MpHOyTKY mianpuemcTBa. DopMyBaHHS
peKOMEeHaIIH 3/1IHICHIOEThCS. HA OCHOBI PO3POOJIEHOr0 MAaTEMATHYHOTO 3a0€3MeUeHHs, Ha OCHOBI SIKOTO BUKOHYIOTBCSI PO3PaxXyHKH, 32 Pe3yIbTaTaMU
SKUX KITI€HTH PO3MOILISIOTECS HA TIEBHI TPYITH, KOXKHIIT 3 IKHX Ha/JaF0ThCS BIITOBITHI MApKETHHTOBI pexoMeH arlii. Kpim Toro, pospobneHe nporpamae
pilleHHs J03BOJIsiE BUKOHYBATH HE TiTBKH IT00YI0BY BOPOHOK MPOJAXIB, a if iXHiil aHami3.
KuouoBi ciioBa: KitieHT, HIHHICTD KITi€HTa, Kinacupikaris kiientiB, CRM-niaxifn, aHani3 iHHOCTI, BOpOHKa npojaxi, RFM-ananis.

. JI. OPJTOBCKHH, A. M.KOIIIT, A. A. TIHBOBAPOBA

HHOOPMALNMUOHHASA TEXHOJOT'UA HOAJEPKKHU ITPOLECCA OHEHKH HEHHOCTH
K/IMEHTA B PAMKAX PEAJIM3ALIMU CRM-CTPATEI'MU NPEAITPUATHUA

Paccmorpenst CRM-moaxon 1 METOZBI aHaIn3a KIMEHTCKOH 0a3bl. Beino paspaboTaHo MaTeMaTHUeckoe M aIrOpUTMHUUYECKOe oOecliedeHHe aHalln3a
LIEHHOCTH KJIIMEHTa B TOPTOBOM NPEANPHATHN. AITOpUTMHYEcKoe obecrnedenne npexacrasiaeHo B Hotamu IDEF0. Beuto paspaboTano nporpaMmHOe
peleHue I OIEHKH IIEHHOCTH KJIMeHTa B TOProBoM npennpusitur. Ha ero ocHoBe paspaboTan ¢parmeHT monenu nanusix B Hotauuu IDEF1x. Ha
OCHOBE 00pabOTaHHBIX JAHHBIX C TIOMOIIBIO Pa3padOTAHHOIO MPOrPaMMHOTO PEIICHHS PACCUUTHIBAIOTCS MApaMeTpPhl OLCHKU [IEHHOCTU KIUCHTOB B
TOProBOM TpPEANpPHATHH. Pa3paboTaHHOE NPOrpaMMHOE pELICHHE IMO3BOJISIET CErMEHTHPOBATh KIMEHTCKYIO 0asy MO pa3iWYHBIM KPHTEPHSIM H
(bopMHPOBATH MAPKETHHTOBBIC PEKOMEHAINH AT KaXKJ0H IPyNIBI KIHEHTOB. McXos U3 pacCUMTaHHBIX ITapaMeTPOB, KIHEHTHI JeIATCS Ha TPYIIIBL.
B pesynbrate amamm3a, Kakaas Tpylna KIMEHTOB IOMy4aeT MapKeTHHIOBYIO peKoMeHAanuio. Ilocie mpuMeHeHHs PeKOMEHIALNU OXXKHUIAeTCs
TIOBBIIICHHE TTOKyNaTeNbHasl CIIOCOOHOCTH KIIMEHTOB, OTHOCSIIIMXCS K TPYIIIEe, K KOTOPOH Oblia MpeocTaBIeHa MapKEeTHHIOBasi pekoMeHaanus. Emre
OJHUM HCIOJIb3YyeMBIM METOJOM aHalu3a KIMEHTCKOH 0a3pl B pa3pabOOTaHHOM IIPOTPAMMHOM DEIICHUH SIBISCTCS BOPOHKA IPOJaX, KOTOpas
oToOpaxkaeT G PeKTUBHOCTS pabOTHI MAPKETHHTOBOTO MOAPA3AeICHHS Ha KaXKIOM M3 3TAallOB MIPOJAXKH, TEM CaMBIM II03BOJIAS BELIBUTH Claldble MecTa
B pabore ot/iena npojax. TakuM o6pa3oM, B OTINYHE OT CYIIECTBYIOIINX PEIICHHI, pa3paboTaHHOE IPOrpaMMHOE 00eCTIeYeHNE MTO3BOIISET HE TOIBKO
CerMEHTHPOBATh KJIMEHTOB II0 MX CTOMMOCTH, HO M IIPEICTaBIATh MAapKETHHIOBBIE PEKOMEHIAIMH JUIsl YBEJIHYCHHS] NPUOBLIM IMPEIIPHUSITHL.
DopMupoBaHHEe PEKOMEHIANN OCYLIECTBIISCTCS Ha OCHOBE Pa3pabOTAHHOTO MAaTEeMAaTHYECKOTO OOECIIEUeHHs, Ha OCHOBE KOTOPOTIO BBINOIHSIOTCS
pacuetsl. Ilo pesymbraraM pacueTOB KIHMEHTHI JACISTCS HA ONPEIENCHHBIC IPYIIIBI, KaXJOH M3 KOTOPBIX NPEIOCTABISIIOTCS COOTBETCTBYIOIIHE
MapKeTHHIOBBIe pekoMeHanun. Kpome toro, pazpaboTaHHOE IPOrpaMMHOE PEIICHHE TI03BOJISIET BBITOIHSATE HE TOJIBKO OCTPOSHNE BOPOHOK TIPOJIAK,
HO U UX aHaJH3.
KuioueBble cj10Ba: KIMEHT, IICHHOCTh KIIMEHTA, Kiaccuukanus kimmenroB, CRM-1oaxos, aHanmu3 EHHOCTH, BOPOHKA Mpoaax, RFM-ananus.

Introduction. The basis of the success of any key factor in ensuring and maintaining the company’s
company is the correct strategy of work with customers.  competitiveness [1].
Business grows as the customer base grows and customers In this regard, the task of “knowing” your customer
become stronger. Meeting customer needs is becoming a  becomes more and more relevant, having a complete
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picture of what, when and to what extent he has bought and
how is satisfied with cooperation with you. This
information allows you to predict buying behavior and
determine the prospects for further development of
relations [2].

Not all customers are equally useful. The Rule of
Pareto, a pattern that was taken in the middle of the last
century, says, — only 20% of existing customers provides
80% of the total profit. Modern calculations often show
some other results, but the original meaning is retained:
working with a smaller portion of customers provides the
most part of the profit. The problem is to identify those
customers who will provide this profit [3].

At the moment, there is quite a lot of software on the
market that deals with customer relationship management.
One of the most popular are: Microsoft Dynamics CRM,
vTiger CRM, Zoho CRM and others. In these systems,
much attention is being paid to customer relationship
management, but there is no analysis of the value of each
customer [4].

The object of the research includes approaches to
managing relationships with customers. The subject of the
research includes methods for assessing the value of
customers.

CRM-approach and its characteristics. The CRM
approach is based on the use of management and
information technology, through which the company
collects information about its customers at all stages of their
lifecycle from engaging and retaining loyalty programs,
removes information from it and uses it in the interests of
its business to build mutually beneficial relationships. The
result of applying CRM is to increase competitiveness and
profit because relationships built on the basis of a
personalized approach allow you to attract new customers
and keep the old ones [5].

If we consider the CRM system as a set of
technologies, then it is a set of applications that are bound
by single business logic and integrated into a corporate
information environment based on a single database [6].
Often, in parallel with the CRM-system, an ERP-system is
implemented at the enterprise, or the CRM-module is part
of the ERP 1l system. Customer Relationship Management
software enables automation of business processes related
to marketing, sales and service. As a result, the
development of a personalized offer to a particular
customer, which is offered to him in certain, favorable for
the transaction, time and transmitted to him by the most
convenient communication channel for him [7].

The CRM system provides coordination of the
activities of different units based on a common information
platform for customer interaction. This application avoids
the situation when the marketing, sales and service
departments are separate from each other, to coordinate
their actions and the overall vision of the customer. In
addition, like any other information system, CRM can
significantly accelerate the flow of information and make it
credible, which in turn increases the efficiency of responses
to inquiries, the speed of circulation of funds and reduces
costs [8].

One of the methods for analyzing a customer base is
the RFM analysis (recency, frequency, monetary — recent,

frequency, cost) is the technology used to identify
customers who are most inclined to respond to a new offer.
This technology is widely used in direct marketing [9].

A way to measure the effectiveness of actions to
increase sales — a funnel sales. It shows at which stage of
work is the loss of the largest number of customers. With
its help you can visualize the entire sales cycle. That is, it
reflects the total number of customers who are at different
stages of relationship with the seller [10]. The problem is
the need to determine at what stage of the work there are
problems, namely the loss of customers, and how to
overcome this problem. The funnel of sales and its analysis
allows not only to find out the root of the problem, but also
to choose ways to overcome it.

Research problem statement. The main purpose of
any company’s activity is to generate profits, which is
based on the correct strategy of working with customers.
The profit of the company grows with the increase of the
customer base and strengthening of relations with
customers. In this regard, the increasingly important task is
to have a complete picture of what, when and to what extent
the customer buys and how satisfied with the cooperation
with you [1].

In the course of the work it is necessary to analyze the
existing methods: CRM-approach, basic approaches to
solving the problem of customer value analysis and to
review software tools that are used to solve customer
relationship management tasks.

After that, you need to develop a mathematical
solution to the problem of analyzing the value of customers
in a trading company and to simulate the process of
analyzing the value of customers in a trading company.

Next it is necessary to develop requirements for
application software solution, database structure and
directly applied software solution. On the basis of test data,
it is necessary to test the software solution and analyze the
results.

Mathematical support for solving the analysis
problem of the customers’ value in a trading company.
In our country, mobile operators are the first to measure
customer value. Their need was not accidental — due to the
high penetration of mobile communication, the cost of
attracting one customer became higher and higher — it’s
time to get rid of unprofitable sales channels and change the
distribution model.

Most marketers and analysts use a set of indicators in
their work that allows you to evaluate the effectiveness of
advertising campaigns: the level of failures, the number and
proportion of conversions, the outflow of customers, and
the cost of customer involvement. These indicators are able
to give a general idea of the effect of marketing activities
and the level of customer loyalty.

CLV (from Customer Lifetime Value — consumer’s
lifetime value, customer value for business) is the current
value of the probable future net profit expected to be
obtained from a particular customer during his entire
lifetime, an indicator of “customer life cycle value” for the
firm. This is an indicator of the potential of the consumer
(buyer), taking into account 3 criteria: customer, time and
net profit. Objectives of using CLV: attracting “valuable”
customers, increasing the “value” of customers, increasing
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“loyalty” of customers, optimizing relations with them.
CLV is also a methodology and an effective tool for
analyzing customer relationship management, the principle
of segmentation of the customer base of the enterprise. The
basis of the methodology is the message: over time, the
value of the customer increases, but the total number of
“valuable” customers decreases [11].

The mathematically simplified CLV model can be
represented as follows:

r
1+d-7r’

where Revenue is the gross amount of contributions for a
certain period of time;

r is the percentage of customer retention;

d is the size of the discount.

This formula focuses on how much the customer
spends on (monetary value), assuming a continuous
valuation period for all customers [12].

To move to the next level, we will need to enter two
variables of the time intervals — recent and frequency:

CLV = Revenue X

T
(Pt — ot
CLV = _— -
1+

t=0

AC,

where p;, is the price paid by the customer at time t;

c; is the direct costs for customer service at time t;

i is the size of the discount or the price of capital for
the firm/company;

1, is the likelihood of a re-purchase or that the
customer’s life cycle will not end at the time ¢;

AC is the cost of acquisition;

T is the time period selected for CLV evaluation [12].

The probability of a re-purchase or that the customer’s
life cycle does not end at the time t is calculated using the
following formula:

(ng+n)—w
=
ng+n

where n, is the number of customers at the beginning of the
period;

n is the number of new customers;

w is the number of customers who have gone.

This value can range from 0% to 100%:

e 100%: the organization has successfully saved all

its customers (there was no departure);

e 0%: the organization has stopped its activities.

LTV (Lifetime Value) is the aggregate profit of a
company that is received from a single customer for all time
with him. The simple formula has the following form [13]:

LTV =D -V,
where D is the revenue from the customer;
V is the costs of attracting and retaining a customer.

There is also a basic formula. This calculation method
is more precise than the simple formula [13]:

LTV = SP x SN x ST,

where SP is the average selling cost;
SN is the fair number of sales per month;
ST is the average customer retention time in months.
Also, a predictive formula can be used, which has the
following form [12]:

LTV =T X AOV X AGM X ALT,

where T is the average number of orders (sales) per month;

AOV is the average check;

ALT is the average duration of customer interaction
with the company (in months);

AGM is the share of revenue in revenue.

Also, LTV can be calculated according to the
following formula (for n customers) [12]:

= ARPU, — Costs,

LTV = ) ——* =%
s (1+ WACC)®
x=

— SAC,

where APRU, is the average revenue per customer;
WACC is the average weighted value of capital,
Costs, is the annual expenses for user support for a
certain period,;
SAC is the cost to the customer.
Customer referral value (CRV):

T N1
Apy —apy, + My, + ACQ1
CRViZZZ ty ty ty Q ty+
t=1y=1

(1+7r)t
T N2
N Z ACQ2,,
1+nt
=1 y=n,

where T is the number of time periods (years or months);

a.y is the marginal profit (cost of sales minus variable
costs) of the customer who would not have bought on the
recommendation;

Ay is the value of the customer involved for the
customer,

n, is the number of customers who came for the
recommendation;

n, is the number of customers who came without a
recommendation;

M,,, is the marketing costs for customer retention;

ACQ1,, is the saving on attracting the customer, who
came for the recommendation (did not have to spend on
advertising for primary attraction);

ACQ2q, is the saving on attracting a customer who
came independently (did not have to spend on referral
payments and marketing) [12].

The first sentence is the value of the customers who
came for the recommendation, and the second term is the
savings on customers who came on their own.

The Value of a Loyal Customer (VLC) is a measure
that quantifies the cumulative income or profit that each
target market customer generates over the customer's life
cycle. This indicator is calculated according to the
following formula [11]:

VLC =P X RF X CM x BLC,
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where P is the income per unit (average revenue from the
purchase);

CM is the marginal profit (difference between income
and expense);

RF is the frequency of purchases;

BLC is the customer life cycle.

To calculate the customer’s life cycle (BLC), you
need to make the following calculations using the three
formulas:

D# = DR = b# BLC = !
- nO n, - no s - DR 5
where n, is the number of customers at the beginning of the

period;

n is the final number of customers;

D# is the outflow of customers;

DR is the speed of outflow of customers.

The cost of customer acquisition (CAC, Customer
Acquisition Cost) consists of aggregate marketing and sales
costs. In simple words, SAS is the total amount of all
marketing efforts required to attract one customer. This
factor largely determines whether your company has a
viable business model that allows you to maintain a low
level of CAC when scaling your business. In addition, CAC
has a tendency to continuous growth — as new promotional
campaigns start up and the development of new techniques
of promotion. The simplified formula has the following
form [10]:

CAC MccC
- cA”
where MCC is the marketing expenses;

CA is the number of attracted customers.

There is also a complex formula that will give you a
more accurate result:

MCC+W+S+PS+0

where MCC is the marketing costs;

CA is the number of customers attracted,;

W is the salary related to marketing sales;

S is the software cost;

PS are the any additional professional services used in
marketing or sales;

O is the other overhead costs associated with
marketing and sales.

Algorithmic support for solving the problem of
analyzing the value of customers in a trading company.
Based on the information above, a detailed chart of the first
level of the customer value analysis process in the IDEFO
notation was developed. It includes the following
processes: data preparation, RFM analysis, parameter
calculation to assess customer value, analysis of results and
recommendations. The diagram is shown in Fig. 1.

Development of software solution for solving the
problem of analyzing the value of customers in a trading
company. A fragment of the data model, shown in Fig. 2,
was also developed.

One of the key entities is the counterparty — one of the
parties to the contract in civil law. In this structure,
contractors are suppliers and customers. Counterparties are
divided into legal entities and individuals. An email address
and phone number for communication is known about
them, which may be several, since now almost every person
has a phone number of different operators. Also, the
obligatory attribute is the date of the counterparty’s
registration (that is, the date the company added the
counterparty to its database).

o Suppliers deliver goods to the company, which are

then sold to customers. The obligatory attribute of
a product is a commodity group and units of
measurement. A separate entity is the supplied
goods, which is necessary to prevent the company
from selling the unmodified product. For each
item, a delivery is made, which specifies the

CAC = .
CA ’ supplier, the date and the goods that were
RFM analysis Selection :Lgr;?::gi;g Formulas for
l algorithm criteria sales funnel calculation
Date of last P
purchase for ustomer l
each customer groups (in
> RFM code percentages)
Time The amount of ™ > ?::ms":.':‘
period for money spent by (,;O"g";i; \1\ ?ecol?'lmen
analysis each customer | N9 \ p»| Analysis of dati B
Preparation »| analysis ) v results and ations
of data Number of CO?StrI.ITtIOI"I formation of |—

customer o fa sa :"\s Calculation of recommen-

purchases ry unne parameters to dations

> assess the >
value of the
5| customer
X A’/ 4 ! L)
yid r
Data for ca{culating CRM system J
rameters for Parameters for Analyst
pa rs assessing

assessing the value of
the customer

customer value

Fig. 1. Detailed diagram of the first level
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delivered for this delivery at a certain price, as
well as the batch. The customer can pass different
stages of work with the customer. Usually, these
stages are then displayed in the sales funnel.
Therefore, at the stages of a particular customer,
the start and end of the stage, the code of the
manager involved in this stage, and the sale with
which this stage is linked, is indicated. Also, the
customer may have certain statuses. For each
customer, the date of becoming a status is
registered.

The customer may have a discount on a certain group
of goods. The discount card table shows the discount
product, the discount customer, the discount amount, and
the start and end dates of the discount.

For each sale, be sure to fix the costs for it. The sale
records the date, code of the manager who was engaged in
this sale and the customer’s code. There is a table of sold
goods, which displays the quantity of goods and the price
at which it was sold.

A sales manager (customer service) and a supply
manager (work with suppliers) and an analyst will work
with a software solution that implements support for
solving the problem of customer value analysis in a trading
company. The features which are available to the analyst
include RFM analysis, construction of a funnel of sales, and
calculations by the formulas for the analysis of the value of
the customer.

In the customer window, the manager has the
opportunity to add a new customer by adding the following
information about the customer: name, tax number and
certificate number, if it is a legal person and full name, first
name, patronymic and tax number. In other case, an
electronic address, a telephone number (one or more), and
an automatic registration date (the date of the first input of
the information for this counterparty) is added
automatically. When editing data, the manager can edit the
data that was entered earlier, as well as add the status of the
customer and stages of working with him. Also, the

customer may be given a discount on a group of goods,
while fixing the period and the group of goods for which it
is provided.

Any customer can be ordered for sale. The manager
adds the sales date, the manager who made it, the customer
to whom the product was sold, the product that was sold
(one or more), as well as their number. The sale price is
automatically calculated by the system, depending on the
value of the product already in the database.

In the window of work with the supplier, the manager
has the opportunity to add a new supplier by adding the
following information about the supplier: name, tax
number and certificate number, if it is a legal entity and full
name, name, and tax number. In other case, an electronic
address, a telephone number (one or more), and an
automatic registration date (the date of the first input of the
information for this counterparty) is added automatically.
When editing data, the manager has the ability to edit the
data that was entered earlier.

Also, the window of work with the supplier should be
a window of delivery of delivery. First, the manager is able
to add a new item if it has been delivered, but the database
does not have such a name vyet. This includes the
introduction of the name of the product, the addition of the
product group and the unit of measurement. When making
a delivery, the manager introduces the date of this delivery,
adds the supplier, who carries it, the goods that are
delivered their price and the size of the batch.

The manager has the opportunity to conduct RFM-
analysis of the customer base, which will give him the
opportunity to get a report in which customers will be
divided into groups, which were obtained through RFM-
analysis. Each group of customers will be given a
marketing recommendation, in which the company's
revenue can increase.

The manager will be able to receive a report with a
detailed sales funnel: there will be shown how many
customers are at each of its stages in quantitative and
percentage terms. And also this funnel will be displayed

CientManagers

Customer '
Customer|D ﬁ Cuslonme:ll)Lli(Fli:)() o
CounterpartylD (FK) |
— ] WorkStages ("mtum,uSlogm
W . WorlktagelD ) lg - - oo e e o e oo o on o o ] ManagerlD

SatelD (FK)

' S ProductCategory "
Counterparty : WorkStageName ManagerD (FK) ﬁ:—;;c;(,‘;t - - Eg; :g::
CounterpaetylD | StartDato e Paimnvm?r
Phone L { EndDate ProductCategoryName - -
Emai ; | : Supplier SoidProducts : Product
— —@ SuppkeriD — SalelD (FK) — — — @ ProductiD
'S f = | SuppiylD (FK)
/ CounterpartylD (FK) Ps A0 (F o— | ProductName
— | st ol i ProductCatagonylD (FK)
| Amount MeasurelIntiD (FK)
- | CalculatedPricelD (FK) . : *
— —, LegalEnbty * Price | ®
: F / . \ ~ S P £
CounterpartylD (FK) CounterpartylD (FK) Supply ® Supphed toéuc 5 M B
LastName e - SuppiiD ProguctiD (FK) casurolnts
FrstName Tl- - SupplyiD (FK) MeasuraUndiD
Patronymic dmr"'m'm SuppiDate —_—
| CertificateNumber | | CetificaleNumber ) SuppieriD (FK) | cost MeasuraUnitName |

Fig. 2. Fragment of the data model
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graphically: in the form of an inverted triangle, which is
divided into stages in an appropriate proportion.

The manager can receive a report with calculations,
which includes the calculation of the following values:

e LTV (on the life value of the consumer);

SAS (cost of customer acquisition);
CLV (profit from a single customer);
VLC (cost of loyal customer);

CRYV (referral cost of the customer).

The results of these calculations will be reflected in
the report, which will be divided into customers, depending
on the value of these metrics. Each group of customers will
be given a marketing recommendation, in which the
company’s revenue can increase.

Fig. 3 shows a sequence diagram for a software solu-
tion to support the solution of the problem of analyzing the
value of customers in a trading company.

A software solution was developed, which included
test data, which was the subject of further analysis.
Analysis window contains 4 tabs: RFM analysis,
CLVI/CRYV, other indicators, sales funnel.

Fig. 4 shows the tab “RFM-analysis”. The user selects
a period of time for analysis and clicks the button
“Calculate”. Customers who made purchases in the
selected period are divided into 6 groups and are entered
into the appropriate blocks. Also, the user has the ability to
sort by specific product or product group. This allows you
to detail the analysis performed. Each group has its name
and marketing recommendation. As a result of the analysis
the following groups are obtained:

o the best customers (regularly make a purchase,

spend large amounts of money and recently made
the last purchase), recommendation: provide a
discount for regular customers;

Main window Cu_stomer PrPV|der Ar.lalysm
window window window
Supply Sales I - | [
Analyst Manager Manager I Transition t.o the I I
| customer window I I I
_ — Lo — Add new | |
ogin » customer | |
< -+ and his data | |
Logout from Return to the Make a sale | |
the system 4——) main window Edit Add new |
T Add new customer D proyider and |
| counterpary data his data |
Login to the system [ ] Transition to the grovider window ) Edit provider |
> ] > data I
Logout from the D | Return to the Make a |
— Add new . .

system D counterpary : main window | supply :

L | Transition to the | Make RFM

Login to the system R | analysis window | - analysis

< + | L Build sales

Logout from the system L | | Returntothe | funnel
| | main window | Carry out
I I | calculations
I I I using the
| I I I I formulas
Fig. 3. Sequence diagram
RFM-analysis | CLV/CRV | Other metrics | Sales funne! |
A period of time for analysis | Thursday . February 1.2018 [Ev | | Tuesday . May 72019 [E~ | Calculate

Product |B|ue pen fxent

W | | Calculate |

Product group |Pens

Group "The best customers”

v| | Calculate |

Group "Savvy lost customers”

Recommendation: Recommendation:
Pravide a discourt for regular customers Da naot endeavor to keep them
"Lito" Ltd. Taodarenko Reagina Mykaolaivna
"Oggi" Ltd. Denysenko Alina Mylolaivna
"Smile" Ltd. Tereshchenko Mykola Serhiiovych

Fig. 4. “RFM-analysis” tab

Group "Stable customers”

group of goods purchased by the customer

Recommendation: Offer goods from the commodity

"Lite" Ltd.
"Oggi" Ltd.
"Smile" Ltd.

Lomakin Vaolodymyr Serhiiovych

Derysenko Serhii Petrovych

"~
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e lost customers (regularly bought in the past, spent
a large sum of money, but for some reason they
have not bought anything for a long time);
recommendation: the maximum allowable
discount for a short period;

e savvy lost customers (little was bought, little
wasted money and bought for a long time), a
recommendation: do not endeavor to keep them;

e spenders (spend the most money from all, while
not taking into account the frequency of their
purchases), the recommendation: to offer goods
with the most expensive price from the
commodity group of goods purchased by the
customer,;

o stable customers (the frequency of their purchases
most), recommendation: to offer goods from the
commodity group of goods purchased by the
customer,

e new customers (made their first purchase
recently), recommendation: offer them a discount
for their initial customers.

Each of these groups is provided with marketing
recommendations that will allow you to maximize profits
for each specific group of customers.

Fig. 5 shows the CLV/CRV tab. The user selects a
period of time for analysis and clicks the button
“Calculate”. Customers who made purchases in the chosen
period are divided into 4 groups and entered into the
corresponding blocks. Each group has its name and
marketing recommendation, namely:

e low CLV and high CRV: offer discounts to initial

customers;

e high CLV and high CRV: informing them about
referral programs through personalized communi-
cation;

e low CLV and low CRV: minimize investment in
stimulating purchases using cheap communica-
tion channels;

F{FM-anahrs_is! CLV/CRV !Other metrics | Sales funnel

e high CLV and low CRV: regular reminders about
company offers (2 times more often than other
customers).

In addition to sorting by date, the user has the
opportunity to choose sorting by product or product group.
In the case when the analysis is made taking into account
the period for analysis, all the data obtained are stored in
the database. This allows you to speed up the program in
the future: no need to re-count the metrics since they will
already be in the database. Real databases can have
hundreds of thousands of records. And the transfer of
metrics for each customer can take a significant period of
time.

In the case where the user chooses the time period for
analysis already in the database, the calculation is
performed again, but data are not entered into the database.
This prevents the accumulation and duplication of data.
Such software solutions can be used for decades or more.
That is why the issue of disk space saving is an important
issue that cannot be overlooked. Thus, the developed
software solution is suitable for use over many years as it
prevents the accumulation of unnecessary data in the
database.

Fig. 6 shows the “Other metrics” tab. The user selects
a period of time for analysis and clicks the button
“Calculate”. This tab defines 2 groups of customers: low
LTV and VLC. A low-LTV group has the recommendation
to offer goods from the product group of goods purchased
by the customer. For a low-VLC group, there is a
recommendation: to minimize investment in stimulating
purchases using cheap communication channels (e.g.
email). In addition to sorting by date, the user has the
opportunity to choose sorting by product or product group.

In the case when the analysis is made taking into
account the period for analysis, all the data obtained are
stored in the database. This allows you to speed up the
program in the future: no need to re-count the metrics since
they will already be in the database. Real databases can
have hundreds of thousands of records. And the transfer of
metrics for each customer can take a significant period of
time.

A period of time for anakysis

Praduct |Blue pen fent

Previous analysis

Group "Low metric
customer fetime value £
High metric
customer refemal value"

"Brocard" Lid.
Recommendation:
Ciffer them "Kodi" Ltd.
initial prices
with the dizcount i% "Zara" Lid.
(discourt for
initial customers) "Time" Ltd. =

| Thursday . Febrary 1,2018 [EFv| | Tuesdsy , May  7.2019 [E+ | Calculate
V| | Calculate | Product group |Pens W | | Calculate |
(01.02.2018, 01.05.2018 v | Show |
Martynienko Oleh Serhiiovych ~ Levanova Clha Serhivna ~ Group "High metric
customer ifetime value #
Tkach Maryna Andriivna "Lito" Lid. High metric

customer referal value"
Marynovska Qlena Andivna

Recommendation:
"Oiggi" Ltd. Irform them abaout
refemal programs
"Olko™ Lid. through
personalized
"Bear" lid. W communication

Fig. 5. “CLV/CRV” tab
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In case the user chooses the time period for analysis
already in the database, the calculation is performed again,
but data are not entered into the database. This prevents the
accumulation and duplication of data. Such software
solutions can be used for decades or more. That is why the
issue of disk space saving is an important issue that cannot
be overlooked. Thus, the developed software solution is
suitable for use over many years as it prevents the
accumulation of unnecessary data in the database.

Fig. 7 shows the “Sales funnel” tab. By clicking on
the “Build a sales funnel” button, a funnel for sales is under
construction. This tab shows the conversion of the entire
funnel and micro conversion for each stage. The user has
the opportunity to select a period of time for analysis. The
first phase micro conversion in any case is 100%, so it is
not included in the block where the micro conversions are
represented in steps. Stages can be any number, they are
defined by the user (in the steps tab on the customer). The

RFM-analysis | CLV/ACRY | Othermetrics | Sales funnel

A period of time for analysis

Group of customers with low metric

first stage is at the top of the sales funnel. The latter is at
the bottom of the sales funnel. That is, the steps are
displayed from top to bottom.

Figure 8 depicts an unbalanced sales funnel. As can
be seen from the figure, in the first stage there was a large
number of customers, but only 16% of them went into the
second stage (micro conversion of the second stage), which
is a rather small indicator, compared to the micro
conversions of other stages. So, we can conclude that after
the first stage there is a large loss of customers. This
provides the basis for further analysis of the first stage, to
determine the problem situation. The conversion of the
entire funnel is only 3%, which is very small compared to
the funnel conversion in Figure 7 (44%). That is, only 3%
of customers who were in the first stage, have reached the
last stage.

The developed software solution allows to segment
the customer base according to different criteria and

Group of customers with low metric
Value of Loyal Customer

Lifetime value {LTV < 3" CAC) Thursday . February 1,2018 @ Aocommendation:
Recommendation: Minimize investment in stimulating
Offer goods from the product group of purchases using cheap communication
goods purchased by the customer Tuesday . May 7203 @~ channels (z.q. email)
Kovalchuk Derys Thorovych Py Calculate | Taranenko Denys Atemaovych ~
Denysenko Alina Mylkolaivna Lyubchenko Serhii Vasyliovych
Previous analysis
Lomakin Vaolodymyr Serhiiovych 01.02.2018, 01.05.2018 v Todorenko Regina Mykolaivna
Denysenko Serhii Petrovych Show Dance" Lid.
Honchar Oleh Leonidowych Derysenko Alina Mykolaivna
Fig. 6. “Other metrics” tab
RFM-analysis | CLV/CRV | Other metrics | Sales funnel
A period of time for analysis Thursday , Febuary 11,2018 [~ Tuesday . May 72015 [~

Build a sales furnel

Conversion

44%

Micro conversion for each stage

Micro conversion for stage 2 =87 %
Micro conversion for stage 3=72 %
Micro conversion for stage 4 = 80 %
Micro conversion for stage 5= 87 %

Fig. 7. “Sales funnel” tab
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| RFM-analysis | CLV/CRV | Other metrics | Sales funnel |

A period of time for analysis

| Thursday . Febuary 1.2018 [+ |

| Tuesday . May 7.2019 [~

| Build a sales funnel |

Conversion

3% |

Micro conversion for each stage

Micro conversion for stage 2= 16 %
Micro conversion for stage 3 =60 %
Micro conversion for stage 4 = 66 %
Micro conversion for stage 5 =50 %

Fig. 8. Unbalanced sales funnel

provide marketing recommendations to each group of
customers.

Conclusions. Whereas previously, the enterprise
could become a market leader, focusing on the production
and quality of goods, today it should take into account all
the concepts of marketing. An enterprise should not just
study the needs of the target market, but try to personally
identify the needs of each customer, his individual
preferences and offers the product or service he needs.

The developed software solution for solving the
problem of customer value analysis is preferable to its
counterparts, since it involves RFM analysis, which allows
not only to segment the customers at their value, but also to
issue marketing recommendations to increase company
revenue. Similarly, it is done with the help of the developed
mathematical support, that is, on the basis of calculations,
customers are divided into groups and each group is
provided with its marketing recommendations. Also, it
includes not only the construction of sales funnels, but also
its analysis.
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