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MODELING OF A CREDIT DECISION MAKING WITH TAKING INTO
ACCOUNT THE CAPACITY OF THE COMPANY’S MARKET

MOJIEJIOBAHHSA MPUMHATTS KPEAUTHOI'O PIIIEHHSA MIJNPUEMCTBOM 3
YPAXYBAHHAM €EMHOCTI PUHKY

A mathematical model of the analysis of the company's activity is built in the article, taking
into account the market capacity, the company's market share, the main indicators of the company's
activity and the need to attract credit funds. The urgency of the research enforces the importance in
the conditions of high competition in the spheres of economy and the deficit of own funds of
enterprises. The mathematical dependence is established and solved the equation of the dynamics of
the value of the main productive assets from the change in the time of the share of the company's
market, the chosen volume of the selected loan and the corresponding interest rate. The article shows
how the offered model allows to take into account the dynamics of the share of the company's market
and provides the opportunity to choose a loan program for prompt response to the deterioration of
enterprise performance. The work of the real enterprise on the market of household chemistry is
considered, the sales volume decrease has been fixed and the target market share indicators set
which the company has to achieve by applying the described model of the credit decision. To achieve
the selected indicators, three different loan programs were used. In accordance with the considered
credit programs, the results of the application of the chosen model were analyzed and the dynamics
of the key indicators of the enterprise was compared: market shares of the company, sales volumes,
net profit and fixed assets. As a result, a loan program has been identified that satisfies the selected
targets of the share of the company's market most. Consequently, the proposed model for making a
credit decision allows us to establish the most appropriate amount of credit and interest rate. Also,
the model takes into account important indicators for the company, such as the market capacity, the
company's market share and the characteristics of the main productive assets. The chosen volume of
the loan, with the help of the described model, allows to achieve the established targets on the
market, operating on the main financial and marketing characteristics of the company. The
peculiarity of the research is in usage in the model the indicator of the company's market share,
ensuring the relationship between the company's position on the market and the possibility of



attracting credit funds to the activities of the company, as well as the application of the model on the
real data of household chemicals market in Ukraine.
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YV cmammi nobyodoeano mamemamuyny mooenv ananisy OisibHOCMI KOMIAHIL 3 YPAXYBAHHAM
EMHOCMI PUHKY, YACMKU NIONPUEMCINEA HA PUHKY, OCHOBHUX NOKA3HUKIG OINbHOCMI NIONPUEMCMEA
ma HeoOXIOHOCMI 3any4eHHs KpeOUmHUX Kowmis. AKmyanbHicms 00Cai0NiCceH s HA0Y8ae 0COOIUBO20
3HAYEHHA 8 YMOBAX BUCOKOI KOHKYpeHYii 6 cghepax eKOHOMIKU ma Oeqhiyumy 61ACHUX KOWMI
nionpuemcms. BcmanosneHo mamemamuyHy 3anexcHicmb ma  GUPIUEHO PIGHAHHS OUHAMIKU
8apmMOCMi OCHOBHUX BUPOOHUYUX (POHOI8 BIO 3MIHU 8 YACI YACMKU PUHKY KOMNAHIL, 00panoco 06’ emy
3anyuenoco Kpeoumy ma 8i0n08ioHoI 8i0COMK0O80I cmaesku. ¥ cmammi noxazano 5K 3anponoHo8ana
MoOenb 00360JIA€ 8paxysamu OUHAMIKY Y4ACMKU DPUHKY KOMNAHII ma HAOAE MONCAUGICMb 8UOODPY
KpeoumHoi npocpamu Ol ONepamueHo20 pea2y8amnHs HA NOIPUIeHH HNOKA3HUKIE OIsAIbHOCMI
nionpuemcmea. B pobomi pozenanymo OisibHiCmMb peanbHO20 NIONPUEMCIEA HA PUHKY NOOYMOG0oi
XiMil, 8UsBNEHO 3HUICEHHS 00Cs2i8 1020 NPOOAdNCi8 MA BCHMAHOBIEHO YIIbOBI NOKAZHUKU YACMKU
PUHKY, KT NIONPUEMCINGO MAE OOCA2MU, 3ACMOCYBABULU ONUCAHY MOOelb NPUUHAMMSA KPEOUMHO20
piwenns. Jlna OocsaeHeHHs O0OpaHux HNOKA3HUKIE SUKOPUCMAHO MpuU pi3HI KPeOUmHi Npocpamu.
Bionosiono i3 pozenaHymumu  KpeOumHuUMU — NPOSPAMAMU  NPOAHANIZ08AHO  pe3Ylbmamu
3acmocy8ants 00panoi Mmoodeni ma NpoeeoeHO NOPIGHAHHA OUHAMIKU KIIOYO08UX NOKASHUKIG
RIONPUEMCMBA: 4ACMKU PUHKY OO0CTIONCYBAHOI KOMNAHIL, 00 €Mié npooas’icia, Hucmozo npubymxy ma
OCHOBHUX BUPOOHUYUX ¢hoHOI8. B pezynomami 6usHaueHa KpeOUmHA npocpama, wo 3ad0080NbHIE
00pani Yinbosi NOKA3HUKY YACMKU PUHKY nionpuemcmea Hatbinvue. Omoice, 3anponoH08ana mMooesb
NPUUHAMMS KPEOUMHO20 pilleHHsl 00360JI51€ 8CMAHOSUMU HAUOLIbUW OOYLTbHULL 00 €M Kpedumy ma
giocomkogoi cmagku. Takodc mooenv 8paxo8ye 8axciusi 0Jisi NiIONPUEMCMBA NOKAZHUKU, MAKi K
EMHICMb PUHKY, 4ACMKA KOMNAHII HA PUHKY | XApAKMEpUucmuky OCHOBHUX GUPOOHUYUX ¢HOHOIS.
Obpanuti 3a 0onomoeoilo onucanoi mooeini 00’em Kpedumy 0038015€ 00CA2MU BCMAHOBIEHUX
YibOBUX NOKA3HUKIG HA PUHKY, ONEPYIOYU OCHOBHUMU (DIHAHCOBUMU T MAPKEMUHS08UMU
xapaxmepucmuxkamu OisibHocmi komnauii. Ocobaugicms 00CHIOHCEHHS NONACAE Y BUKOPUCMAHHI 8
MoOeNi NOKA3HUKA 4acmKU KOMNAHIL Ha PUHKY, 3a0e3neyeHti 63AEM038 SI3KY MINC NO3UYIEI) KOMNAHIT
HA PUHKY MA MONCIUBICINIO 3A/IYYeHHS KPEOUMHUX KOUMIB Y OIIbHICMb NIONPUEMCMEA, A MAKOMC Y
3aCmMOoCy8aHHi MOOeNi Ha PeanbHUX OAHUX NIONPUEMCME PUHKY NoOYmMoe6oi Ximii Yrpainu.

Kiwo4oBi ci1oBa: eMHICTh pUHKY, YacTKa PHHKY, MaTeMaTHYHE MOJCIIOBaHHS, €KOHOMiuHA
JSUTBHICTB, OCHOBHI BUpOOHHY1 (POHH, eEKTHUBHA AISUIbHICTD, TPUOYTOK MiIPUEMCTBA.

Introduction. In the long-term period of the company operation the usual
phenomenon is a gradual decrease in profits due to the moral aging of the goods. In
order to keep the positions on the market, it is necessary to upgrade production from
time to time, which requires additional funds. At the same time, we need to keep in
mind the future demand for improved products, the market share, the behavior of



competitors, and plan for the modernization of production, and accordingly, to
calculate the amount of credit funds, depending on these circumstances.

At present, there are many models for analyzing the dynamics of enterprises with
the use of credit and investment resources [1, 3], organization of optimal scales of
production, mutually agreed with the process of its implementation [2]. In [6], a formal
model for making a credit decision for a small business, based on market volatility
under the conditions of price volatility, was constructed. Obviously, in order to achieve
the desired economic effect, an enterprise must also take into account its present
position in the market as regards competitors. However, these models do not allow us
to investigate the dynamics of enterprise development, depending on the real state of
the market and the share taken into account, taking into account the functions of the
utility of competitors. Taking into account this fact, [4, 5] we consider the dynamics of
the company's development through reinvestment and foreign investment. However, it
Is not always possible to carry out modernization of production, counting only on own
funds. Also, since the company is not always able to attract public investment, special
attention is paid to studying banking institutions' credit programs and choosing the
most appropriate for a particular enterprise.

Setting objectives. The purpose of the article is to construct a model for making a
credit decision by the enterprise depending on the market share occupied, taking into
account the functions of the utility of competitors and the study of the dynamics of
profit depending on the size of the loan.

Methodology: methods for determining the market share, market capacity,
dynamic model of enterprise development.

Research results.

The model of dynamics of enterprise development using credit resources is
described by the system below of the equations:

C(t) = A, A, = AQD), &

M (t) = (- p—C)A(t) — s(1), @

M) =M" ()~ N(b), @)

N(t) =M (1), @)

K (t) = At) =AM (1), 5)

A~ MO -5©)+ @+ KO -1PY(), (6)

where



A(t) — the average annual cost of fixed assets (FA) at the period t;
¢ — indicator of return on assets;

A, — FA cost at the beginning of period t =0,

C(t) — volume of production;

p— share of unrealized output, 0 < p<1;

M " (t)— the value of the company's total profit before tax at the period t;

c— marginal cost of production;
s(t) — interest rate index;

M (t) —amount of net profit of the enterprise at the time t;
N (t) — value of tax deductions of the enterprise at the time t;

17— the rate of taxation of the profit of a small enterprise, for Ukraine, t=18%;
K (t) — the size of the enterprise's credit resources at the time t;

A —own funding factor;
¢ — the share of net profit deducted for reinvestment 0 <& <1;

S(t) — principal repayment amount;
u —FAexitrate, 0<p <1

The volume of production C(t) in terms of value should be less than or equal to
the market's ability to absorb production. Therefore, we will accept such equality:

C(t) = Pv(t), (7

where P — capacity of the investigated market, v(t) — occupied market share of the
company, which depends on the competitive interaction between firms [6]:
vy=—2PhO g N1 8)
1+ exp f,(t)
j=1

The equation (8) is based on the Lotka-Volterra model, which describes the
competition among N firms in the market, f,(t) — utility functions that characterize the

products of the i-th firm.
The general solution of the differential equation (7) taking into account the

equations (2) - (8) will be:



A(t) =™ [ e [E(kPv(x) — (L= 1)s(X) ~£S (X)) + (1— W) K (X)Jdx + Ay, 9)

where k=(1-t)1—p—c).

The solution of the linear differential equation (8) expresses the dependence of
the value of the annual average of the FA A(t) on the indicator of the share of the
company in the market v(t), which is determined on the basis of statistical studies, and
the credit program K(t). The required loan amount is determined on the basis of
equations (1), (5), (7), (8):

P expf(t)

N N

P1+ > exp fi(t)
j=1

K(t) = ~AM(1). (10)

Note that formula (10) defines the maximum amount of loan that has collateral.

On the basis of the proposed model (2) - (8), the activity of the company - one of
the leaders on the market of household chemistry - was analyzed. Recently, the
company's revenue has become a downtrend. A 12-month sales survey of each
segment's products showed a negative dynamics in the "Softeners" segment (Fig. 1).
Based on the analysis of the reasons for the decrease in demand, the decision on the
need to improve this type of product. This improvement requires modernization of
production. As a result, the question arose about such a level of modernization, and
accordingly, the size of the loan, so that the output of the product was completely
absorbed by the market.
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Fig. 1 — Company sales statistics for each of the market segments

Three credit programs K, (t), K,(t), K;(t) are offered for the modernization of

the company's production.

The calculation of the amount of principal repayment was carried out according to
the scheme

The calculation of the amount of principal repayment S(t) was carried out

according to the scheme

Monthly interest payments with the interest rate r set by the bank are calculated
as follows

KMitr(2T +1) Ki2
T(T +1)

s(t)=riK(i—1)= r,te[T].

It is clear that the growth of the size of fixed assets is increasing when choosing a
larger loan. Figure 2 shows the graphs of the dependence of FA on time with the size
of the loan selected on the terms of own financing (expressed in coefficient A) in the
amount of 18%, 15% and 10%, respectively.



However, given the main goal of the company - the coverage of new volumes of
the market without detriment to the volumes of sales of other enterprises, not all of the
selected credit programs will satisfy it.
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Fig.2 — Results of calculations of volume of basic fixed assets A(t) depending on
credit programs K, (t), K,(t), K;(t)

In the graph (fig. 3), the dotted line indicates the lower and upper limits of the
market share that can be achieved by attracting credit funds. Given this fact, from fig.
3, we see that the volume of production C,(t) supported by a loan program K, meets

the necessary requirements.

Fig.3 — Dynamics of volumes of production C,(t), C,(t), C,(t) depending on loan
programs



The results of the comparison of the three credit programs are given in Table 1.

Table 1 — Comparative table of key indicators of an enterprise with attraction of
various credit programs

Kl KZ K3

Loan size K, cur.un., r =11% 1346 2122 3681
FA size A(0) at the beginning, cur. un. 7000 7000 7000
FA size A(12) at the end of lending, 2574 8395 9216
cur. un.
Net profit after the first month of

: r 30573 29533 28431
lending M " (1), cur. un.
Net profit at the end of the crediting

. ; 24651 17192 9724
period M " (12), cur. un.

The decline in the net profit dynamics (fig. 4a) during the modernization of
production is due to the fact that according to (2), net profit depends on the size of the
company's market and is reduced by the size of monthly interest payments. Since,
according to (6), over time, the amount of interest payments increases (fig. 4b), then
the amount of net profit decreases accordingly.
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Fig.4 — a) dynamics of net profit, cur. un.;
b) interest rate dynamics, cur. un.



Therefore, when choosing a loan from the three options described above, it is
advisable for the management of the company to choose a loan program 2, which will
allow to achieve an increase in sales volumes and not violate the limitations in the
permissible share of the company's market.

Conclusions: In today's Ukrainian market, the choice of an optimal strategy for
their development in a market economy is of great importance for the successful and
efficient functioning of the various production and distribution facilities of the country,
including small enterprises. One of the most important factors in the operation and
development of these objects is the efficient use of credit or borrowed funds.

Within the framework of solving the problems described above, in this model, the
model was investigated and built on the basis of known approaches to the construction
of models for making credit decisions and models of a small enterprise, a dynamic
model for making a credit decision by an entrepreneur when changing the market of
goods, taking into account existing banking systems for debt repayment and key
characteristics enterprises.

The model provides the opportunity for an entrepreneur-client to determine the
optimum terms and size of the required loan by the method of estimating the volume of
fixed assets that will be acquired as a result of obtaining a loan.

The scientific novelty of the study is to combine the study of the market share and
the model of enterprise activity, allowing to adjust the actions of the entrepreneur to
achieve a specific goal in market share; as well as in the study of the obtained model
on the market of household chemistry in Ukraine
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