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MogaenbHa ouiiHKa B3aemogii
6aHKIBCbKOro i CTPaxoBOro CerMeHTiB
¢$iHaHCOBOro pUHKY

PomaH B. lsaHos',
Hamanis K. Makcuwko't

t/lHinposcbKuli HayioHaabHUl yHigepcumem imeHi Onecs
[FoHuapa, Ykpdina
#3anopisbkutli HauioHabHUU yHiBepcUmMem, YKpdiHa

MeTa po6oTu: PO3pobut MOAe/Nb B3AEMOANI MiX GaHKamu Ta
CTPaxoBUMW KOMMAHIfIMU, LLLO A03BO/IAE MPOBOAUTU CMiNbHY
OLLiHKY 3 TOHYKM 30PY MOX/IMBOCTI CTIMKOro GyHKLiOHYBaHHA Ta
PO3BUTKY.

Pesy/bTaTM  pgocCKigKeHHA:Y  CTaTTi  pO3BMHEHO  Teopito
AVHAMIYHMX CUCTEM Ta Ha OCHOBI cUCTeMM AudepeHLiabHNX
piBHAHb PO3p06/1€HO METOAMKY BUPILLEHHA NPOBAEMU OLHKM
pe3yabTaTiB  B3aeMogii OaHKiB Ta CTPaxoBWMX KOMMAHiM.
PO3rNAHYTO  agAUTUBHUIA  Ta  MY/bTUM/AIKATUBHUIA  TWUMK
B3aEMOgji. Pe3y/nbTaTu B3aEMOZii aHaNi3yloTbCA NpU Pi3HUX
BapiaHTax BM/UBY AiA/NbHOCTI A40CAIAXKYBaHUX 06’€KTIB.

MpaKkTU4He 3HAYeHHA AOC/iAKEHHA: 3anNpOrNoOHOBaHMM  MiAXig,
Moxe OyTM BWKOPUCTaHWM AR  OLUHKM  epeKTUBHOCTI
BUKOPUCTaHOT MOge/i B3aEMOAIT Mixk 6aHKamu Ta CTpaxoBUMMU
KoMnaHiamu.

OpwuriHanbHicTb/LiHHICTD  goC/igKeHHA: ABTOpCbKa  Moge/b
B3aEMOgii GaHKIB Ta CTpaxoBMX KOMMaHi opwuriHaibHa.
Mogenb He Ma€e aHa/noriB Yy HAyKOBiM  siTepaTypi
A0CAiIAXKYBaHOI NpeAMeTHOT 06/1acTi.

ObMmerkeHHA Aoc/igKeHb/[lepCcnekTMBY MOA/IbLUMX AOCAIAMKEHD:
[loC/iaXeHHA MPOMOHYE y3araZibHeHy AMHAMIYHY Mogenb
B3aemMogii 6e3 3asHayeHHA 3MICTy 3MiHHMX Ta npoueaypu
BU3HAYEHHA BXiAHUX NapameTpis. Moro onuc Ta 3acTocyBaHHsA
BM3HAYaOTh MOTEHLiMHI HAMPAMKU NOAA/BLLIMX AOC/TiAKEHD.

Tun cTaTTi: TeOpeTUYHUI.
Knrovosi cnoea: cektop ¢iHaHcoBMX mocayr, 6aHK, CTpaxoBa

KOMMaHis, 6aHKoCTpaxyBaHHs, aAMTUBHA Ta
MY/IbTUMNAIKaTUBHA B3aEMOgiA.

OdO

Mogae/bHasA oueHKa B3aMMOAeNCTBUSA
6aHKOBCKOro U CTPaxoBOro CerMmeHToB
$UHAHCOBOro pbIHKA

PomaH B. UsaHos',
Hamanvsa K. Makcuwiko'

t/lHenposcKuli HAYUOHA/bHBIT yHUBEpcUmMem umeHu Onecs
[oHuapa, YkpauHa
f3anopoxcckuli HayuoHabHLIU yHUBEpCcUMeMm, YKpduHa

Llenb paboTbi: Pazpabotatb MoAe/b B3aUMOAEWCTBUA MeXAy
6aHKaMM U CTPaxOBbIMM  KOMMAHUAMM, MO3BO/AOLLYIO
NPOBOAWUTbL ~ COBMECTHYIO  OLi€HKY C  TOYKM  3peHud
BO3MOHOCTU YCTOMYMBOrO PYHKLIMOHUPOBAHWA U Pa3BUTUA.

Pesy/bTaTbl MccneAoBaHMA: B cTaTbe pasBuBaeTcs  TeopusA
AWHAMUMYECKMX  CMCTEM M Ha  OCHOBE  CUCTeMbl
anddepeHUManbHbIX  YpaBHEHWI pa3paboTaHa MeToAMKa
pelueHus npob/sembl OLLEHKM pe3y/bTaToB B3aUMOAENCTBUA
6aHKOB U CTPaxOBbIX KOMMAHWM. PaccMOTpeHbl agAUTUBHBIN U
MY/IbTUM/IMKATMBHBIA  TUMbl  B3aUMOAENCTBUA.  Pe3y/bTaTbl
B3aUMOAENCTBUA aHA/IM3UPYIOTCA TNPU Pas/IMYHBIX BapuaHTax
B/IMAHUA AeATe/IbHOCTU UCCIeflyeMbIX CYObeKTOB.

MpakTUyecKoe 3HaYeHne ucciegoBaHua: Npea/IoKeHHbIN Noaxos,
MOXeT OblTb MCNO/b30BaH ANA OUeHKUM 3 EeKTUBHOCTU
UCMO/Ib3yeMOl MOZe/ M B3aUMOAEeNCTBUA Mexay 6aHKamu 1
CTPaxXOBbIMWU KOMMAHUAMMU.

OpUrMHa/ZIbHOCTB/LIeHHOCTB: ABTOPCKasa Moge/lb B3aUMOZeNncTBrA
6aHKOB M CTPaxOBbIX KOMMaHW OpWruMHa/sbHA. Mogesb He
MMeeT aHa/IoroB B Hay4yHOW /MTepaType wWcciedyemoit
npeAmMeTHol 061acTu.

OrpaHnyeHus uccnepoBaHuii/llepcnekTmBbl Ad/IbHENLIMX
ucciegoBaHuii:  McciegoBanne npegnaraeT  0606LLeHHYO
AVHAMUYECKYIO MOAe/b B3auMOgencTBuA 6e3  yKasaHuA

cogepXaHuA MepeMeHHbIX U  Mpoueaypbl  onpegeneHus
BXOAHbIX MapameTpoB. Ero onucaHne U npumeHeHue
onpeaenAloT MOTEHLUMa/sbHble HanpaB/ieHUA  Aa/bHEULLNX
nccae,0BaHUMA.

Tun cTaTbu: TeopeTU4eCcKUi.

Kntouesble cno8a: cektop $PUHAHCOBBIX ycayr, GaHK, CTpaxosas
KOMMaHus, 6aHKOCTpaxoBaHue, agAUTUBHOE "
MY/IbTUM/IMKaTUBHOE B3auMOgelcTBIE.
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1. Introduction

financial markets, as well as increasing competition in all

areas of trade makes new demands on the activities of

monetary institutions. Banks are an integral part of the
modern monetary economy; their activities are strongly linked to
the needs of reproduction. They will always be at the center of
economic life, serving the interests of producers, linking a cash
flow to the industry and world trade, agriculture and population.
All over the world, banks have both significant power and
influence, they have a huge amount of money that comes from
businesses, firms, the state, individuals and etc. In fact, banking
institutions are the heart of the economic mechanism of each
country (Melnychuk, 2015).

: he constant development of the world economy and

As long ago as in the 1990s, a number of trends and development
directions emerged on the financial services market, which
significantly affected the quality of services and specific financial
institutions. In particular, they included the dominance of the
banking sector over all others on the financial market (Barras,
1990).

The non-banking financial sector is still far behind the banking
sector in terms of both total assets and growth rates. The leading
position in the non-banking financial sector is occupied by the
insurance market. Both the banking and insurance markets in
Ukraine are becoming increasingly competitive, so it is extremely
important to position new services. In addition, domestic entities
have more confidence in the banking market and are more likely
to buy an insurance product from a bank. The combination of
banking and insurance services is also one of the ways to maintain
relationships with customers, as the availability of a wider range
of products can deter the customer from moving to another
organization that provides financial services (Makarenko, &
Pokotylo, 2014).

The purpose of this research is to study the forms of interaction
between banks and insurance companies, as well as to develop a
methodology for evaluating the results of such interaction. After
a short introduction, the study will focus on creating and testing a
model of interaction between banks and insurance companies,
which allows you to assess the possibility of joint operation and
development.

2. Theoretical background

range of theoretical aspects of the interaction of banks and

insurance companies. The analysis of forms of the

interaction between banks and insurance companies is
carried out, the risks arising from such interaction are defined,
changes in the relations between bank and insurance companies
at various forms of interaction are considered. A set of criteria for
determining the feasibility of cooperation has been identified. The
sources of information on the basis of which the financial
condition of the insurance company is checked for decision-
making on further interaction with the insurance company and
what stages the insurance company goes through during the
inspection by the bank are given.

:: he article (Makarenko, & Pokotylo, 2014) considers a wide

The study (Agres, & Tymkiv, 2019) is devoted to the substantiation
of the concept of «bank insurance» as a process of the interaction
between banks and insurance companies. The results of this
cooperation are illustrated as the sale of insurance policies
together with the products offered by banks. An important factor
in the formation of banking and insurance cooperation is new
distribution channels of insurance companies.

A generalization of the advantages and disadvantages of the
interaction between banks and insurance companies is devoted
to the study (Dichevska, Karadjova, & Jolevski, 2018), which
emphasizes that the problem of banking insurance is a different
philosophy of sales of banking and insurance products.

OdD

The article (Prikazyuk, & Oliynik, 2017) reveals the impact of the
interaction between insurance companies and banks on the
insurance system. The description of the main models of bank
insurance in the context of their impact on the insurance system
is given and their main advantages and risks are identified.

At the same time, there is some ambiguity in the interpretation of
certain issues, and in most of the available studies, the
assessment of the effectiveness of the interaction between banks
and insurance companies, carried out from the operational,
marketing and financial aspects and presented in the form of
charts and tables, is empirical.

Finding the most preferred alliance structure between banks and
insurance companies is a multi-criteria task (MCDM), to solve
which individual authors (Korhonen, & Voutilainen, 2006) have
used expert methods and analytical hierarchy processes (AHP).

Only in some cases (Vygovska, Polchanov, & Vygovskyi, 2018)
studies of the cooperation of insurance companies and banking
institutions or individual segments of the financial market
(Prymostka et al., 2020) are based on the mathematical modeling
of the dependence of the insurance market on banking in the
form of correlation regression models, which provides sufficient
arrays of statistics for each individual case.

Thus, it is important not only to systematically study the
mechanisms of the cooperation between banks and insurance
companies, which is very promising and important for banks, or to
assess the feasibility of their interaction and customer
satisfaction, but also to involve modern economic and
mathematical modeling tools to solve this scientific and practical
problem, which is able to reflect the processes of emergence and
development of the synergetic effect as a result of combining
these entities for a common goal: to make a profit and meet
customer needs.

3. Problem statement

interaction between banks and insurance companies in the

financial services market. To achieve this goal, it is necessary

to solve the following tasks: to standardize the forms of the
interaction between banks and insurance companies in the
modern financial services market; to build formalized in the form
of economic and mathematical models of representation of the
processes of the interaction between banks and insurance
companies; to conduct a model assessment of the effectiveness
of various forms of the interaction between banks and insurance
companies in terms of their sustainable development. We suggest
that the most effective form of the interaction between the
banking and insurance sectors in the financial market is banking
insurance, which, due to multiplicative links between entities, is
able to create conditions for their sustainable operation.

C he purpose of the study is to assess the effectiveness of the

4. Methodology

banks and insurance companies to achieve a common goal:

to make a profit and meet customer needs, it should be
noted that the development of synergy as an interdisciplinary
field of research has led to changes in understanding the system
and its structure.

:: peaking of achieving a synergy effect as a result of merging

In particular, the synergetic system is primarily dynamic, the
understanding of which is a consequence of a certain idealization,
which despises the influence of random perturbations, inevitably
present in any real system (Maksishko, & Glazova, 2016).

The article (Malinetskiy, 2005) establishes an isomorphic
relationship between the concept of a «dynamic system» and
«autonomous system of ordinary differential equations».
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The main mathematical apparatus in this case is a qualitative
theory of differential equations, and the model is presented by a
system of autonomous differential equations in the formula (1):

% = Fi(xy, %y . %), (i = 1,n),

™

where x; is some quantitative characteristics of the socio-
economic agent involved in the process.

The main difference between qualitative methods in mathematics
is that they are not aimed at obtaining a numerical result, but to
identify the characteristics of the phenomenon as a whole, to
predict the development of a phenomenon or process. In this
case, sometimes it is enough to establish areas of stability and
their interpretation (Milovanov, 2001).

The foundations of the qualitative theory of the study of systems
of ordinary differential equations of the type were laid by
A. Poincare at the turn of the XIX-XX centuries, and the theory
itself has developed to such an extent that it is a generally
accepted apparatus of nonlinear dynamics, in particular self-
organizing systems.

The authors of the article (Mangan, Kutz, Brunton, & Proctor, 2017)
emphasize that the theory of dynamical systems allows obtaining
basic characteristics and understanding physical, technical,
biological and socio-economic processes. Their unified models are
created taking into account a specific subject area and allow
studying chaotic, oscillatory or bifurcation modes.

Thus, in the article (Gabrin, Meshkova, & Rumyantsev, 2015) the
interaction of socio-economic and ecological systems is modeled,
and in the articles (Ivanov, 2015; Ivanov, & Ivanova, 2018), two-
factor models of household income behavior are built and
studied.

The article (Mangan, Brunton, Proctor, & Kutz, 2016) is devoted to
the study of nonlinear dynamics within biological systems, using
the system of equations as a model of processes (1).

The classical model of nonlinear dynamics is the system of
Volterra-Lotka equations allowed the author (Kolyada, Kmytiuk, &
Shatarska, 2020) to obtain analytical formulas for estimating the
quantitative measure of the risk of decision-maker behavior.

In the study (Vitlinskyi, Kolyada, & Kharlamov, 2012) an analytical,
qualitative and quantitative study of the three-factor model of the
bank, built in the form of a system of ordinary nonlinear
differential equations, which allowed investigating the dynamics
of different indicators of efficiency of loan and deposit portfolios,
was carried out.

Therefore, taking into account formula (1), we assume that x, is a
quantitative characteristic of the bank (banking system); x, is
quantitative characteristics of the insurance company (insurance
system).

Then, in terms of the interaction between banks and insurance
companies, in which the insurance company provides services to
the banking institution, and the banking institution provides
services to insurance companies, a generalized two-factor model
of the interaction can be represented as:

da
dt

dx:
d_tz = f,(x1; %5).

£ (x5 %),

@

The choice of the formula of the functions f; (x;; x,) and f,(x4; X,)
and the dynamics of model (2) directly depend on the initial
conditions, the nature of interaction and mutual influence of
banks and insurance companies.

5. Results and Discussion
companies and banks interact in several areas. Forms of the

interaction differ in the level of integration, as well as in the
volume of operations.

:: he article (Makarenko, & Pokotylo,2014) shows that insurance

OHD

Thus, possible insurance by the bank's insurance company
provides two main forms - retail and comprehensive insurance.
Banking services for the insurance company include the ability to
service the accounts of the insurance company or keep the
technical reserves of the insurer. Under such conditions, the
interaction between the insurance company and the bank should
help to improve performance.

We propose to call this form of the interaction, which does not
involve strong integration and, accordingly, specific legal design,
additive. The economic and mathematical model (2) of such
interaction can be represented as a system:

dx

d—tl = ax, + bx,;

dx: (3)
2

? = Xy + dXZ,

where a is the coefficient of proportionality, which characterizes
the growth rate of the quantitative characteristics of the bank
due to its own activities; b is the coefficient of proportionality,
which characterizes the growth rate of the quantitative
characteristics of the bank due to the interaction with the
insurance company; d is the coefficient of proportionality, which
characterizes the growth rate of the quantitative characteristics
of the insurance company due to its own activities; c is the
coefficient of proportionality, which characterizes the growth
rate of the quantitative characteristics of the insurance company
through the interaction with the banking institution. In
connection with their meanings, the parameters q, d are called
endogenous, and b, c are called exogenous.

Applying to system (3) of a qualitative theory of ordinary
differential equations (Schaeffer, & Cain, 2016), we can determine
that a single steady state is determined from the condition

%zax1+bxz=0;
4
%2=cx1+dxz=0

and corresponds to the phase space point x; =x, = 0. The
nature of a particular point depends on the ratio of parameters
a,b,c,d.

If we consider a situation in which banks and insurance companies
receive a positive result both through their own activities and as a
result of the interaction according to the constructed model (5),
then a; b; ¢; d > 0. A special point x; =x, =0 is unstable
(Unstable Node) in this case, which is expressed in the unlimited
growth of quantitative indicators of banks and insurance
companies (Fig. 1, t here and hereafter denotes the time
measured in months).

15y

9333
X1(t)

x2t)
T 3667

10 15
Figure 1: Dynamics of quantitative indicators of banks and
insurance companies according to the model of interaction (3) at
a=0,1; b=0,05; d=0,2; c=0,05 and initial conditions: x:(0)=0.6;

x2(0)=0.3

Source: developed by the authors.

It is known that the interaction of banks and insurance
companies, in addition to advantages, also has disadvantages,
which, among other things, may arise due to the risk of
occurrence and transfer of risks from the banking sector to the
insurance sector and vice versa (Dichevska, Karadjova, & Jolevski,
2018).

In this case, in the model of additive interaction (3), the
exogenous coefficients b, c acquire negative values.




ISSN 2519-8564 (print), ISSN 2523-451X (online). European Journal of Management Issues. — 2021. - 29(2)

Let the rate of growth of the quantitative characteristics of the
insurance company due to the interaction with the banking
institution decrease as a result of the additive interaction (c < 0).
In this case, the special point at up to a certain limit of the value of
the parameter c <0 retains its character, Unstable Node then
moves to the type Unstable Focus, for which in the short or
medium term the values of indicators x; and x,, after a certain
increase, decrease rapidly in a negative direction (Fig. 2).

101 o o
0 10 R 0
_ 26,667 Y
Xt
x2(t)
T - 63333

Figure 2: Dynamics of quantitative indicators of banks and
insurance companies according to the model of interaction (3) at
a=0,1; b=0,05; d=0,2; c=-0,06 and initial conditions: xi(0)=0.6;
x2(0)=0.3

Source: developed by the authors.

The only variant of the nature of the studied special point, which
has a neutral stability is Linearization Fails, for which the variables
Xy, X, are characterized by oscillatory dynamics (Fig. 3).

5

16671 .
x1(t) bert T T -
_ Pt N el
x2(t) 0 20 e 40 " 60
L1667 L

Figure 3: Dynamics of quantitative indicators of banks and
insurance companies according to model of interaction (3) at
a=0,2; b=-0,1; d=-0,2; c=0,5 and initial conditions: x:(0)=0.6;
x2(0)=0.3
Source: developed by the authors.

The proposed example corresponds to the situation of negative
development of the insurance market and its negative impact on
the banking sector ( b; d < 0). At the same time, maintaining a
stable fluctuating nature of the process involves significant
assistance from banks, which in such a situation and the proposed
additive model of the interaction should be considered
impossible.

The stability of the state x; = x, = 0 is an undesirable result, and
the conditions for its occurrence correspond to the opposite in
magnitude and different in absolute value indicators of the
efficiency of banks and insurance companies (a and d,
respectively), which is typical of the financial market with a
significant negative imbalance in the performance of individual
segments or asynchronous fluctuations of these indicators
(Adarov, 2019), which leads to an imbalance. This situation is
accompanied by the corresponding, commensurate in magnitude
with the endogenous parameters, exogenous indicators. Fig. 4
shows the dynamics corresponding to a particular point of the
Stable Focus type.

Nowadays, the interaction of banks and insurance companies is
gathering pace, moving from a simple mutual service of their
institutions to comprehensive intersectoral and intermarket
interaction, due to the factors that are mutually beneficial from
the partnership (Dichevska, Karadjova, & Jolevski, 2018) and aimed
at achieving mutual stability and reliability.

We are talking about Bansassurance - a set of financial services
that can meet both banking and insurance needs of a client at the
same time.

OHO

Bancassurance is used to describe the partnership between a
bank and an insurance company through which an insurance
company uses a bank sales channel to sell insurance products
(Dicevska, & Karadjova, 2016).

Figure 4: Dynamics of quantitative indicators of banks and
insurance companies according to model of interaction (3) at
a=0,1; b=-0,15; d=-0,2; c=0,18 and initial conditions: x,(0)=0.6;
x2(0)=0.3

Source: developed by the authors.

Different types of Bancassurance models are classified according
to the specifics of interaction and dependence of participants:

e integrated models (Bancassurance activities are closely
related to the main activities of the bank);

e models based on consultations, which are characterized by
less integration, and sales of which are carried out with the
help of professional insurance consultants (non-integrated
models);

e models of open architecture.

Thus, non-integrated models of bank insurance are often
characterized by countries with underdeveloped financial markets
(Devi, 2019), for whom such a distribution channel is relatively
new.

This form of interaction is called additive-multiplicative, and its
mathematical model is represented as a system

dx

—t1 = ax; + bx;x,;

dx, (5)
o = CXaXp + dx,.

System (5) is nonlinear, and its qualitative analysis (Hirsch, &
Smale, 1974) shows the presence of two singular points: x; = x, =
a

0;x1=—g; X ==
The characteristic equation for x; =X, =0 has the formula
(a-A)(d-L) = 0, and its roots are A =a; A»=b indicating that the
studied state is stable with the negative values of endogenous
parameters even in cases when the results of the introduction of
bank insurance bring tangible results at least for one of the
parties (Fig. 5). Obviously, they have only a short-term positive
impact on the development of the process.

1
/’_’—’ﬁ\\
o \
x(t)
K S
0 5 10 15 20

Figure 5: Dynamics of quantitative indicators of banks and
insurance companies according to model of interaction (5)
at a=-0,1; b=0,8; d=-0,2; c=0,1 and initial conditions: x:(0)=0.6;
x2(0)=0.3

Source: developed by the authors.
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The characteristic equation for the singular point x; = —%;

X, = —% has the formula A?=ad, and its conjugate complex
roots with different-sign values of endogenous parameters
provide the dynamics of the process in its vicinity, typical of
Linearization Fails (Fig. 6, Fig.7).

Figure 6: Dynamics of quantitative indicators of banks and
insurance companies according to model of interaction (5) at a=-
0,1; b=0,2; d=0,2; c=-0,1 and initial conditions: x:(0)=0.6; x(0)=0.3

Source: developed by the authors.

0 0.5 1 15

Figure 7: Dynamic system phase plane (5) at a=-0,1; b=0,2; d=0,2;
c=-0,1and initial conditions: x:(0)=0.6; x2(0)=0.3

Source: developed by the authors.

It is interesting that under the conditions of the additive-
multiplicative interaction described by model (5), shown in Fig. 6,
Fig. 7, the dynamics arises as a result of asynchronous fluctuations
in the performance of banks and insurance companies, when, to
compensate for its own losses, one of the subjects of interaction
uses the results of their joint activities in conditions when the
other one needs to make some losses for this.

The studied situation is completely identical to the dynamics of
the classical interaction model which is known as Predator-Prey
Model or Lotka-Volterra system (Kunwar, 2019).

Strengthening the integration processes of the interaction
between banks and insurance companies can be displayed in the
multiplicative formula of the model

B ax, X
m 1X2;

d (6)
f = bx,X,,

in which a is a coefficient that characterizes the impact on the
bank of the interaction between it and the insurance company; b
is a coefficient that characterizes the impact on the insurance
company of the interaction between it and the bank.

Let us assume that the coefficients a; b can change over time,
they are a=a(t); b=Db(t). Their formula can be set taking into
account the fact that one of the conditions for interaction is
internal competition between banks (Fuior, & Zavatki, 2020) and in
the segment of insurance services (Mangra, Stanciu, & Mangra,
2019), which is typical of bank insurance models with an open
architecture.

Let us make the dimensionless and assume that x, is a part of the
banking system involved in bank insurance, x, € [0; 1]; x, is a part
of the insurance system involved in bank insurance, x, € [0; 1].

We represent a=d(l—x;); b=>b(1—x,). System (6) is
converted to the formula:

d ~

% = axy (1 —x1)xy; o)
a -

% = bx;x,(1 — x3).

Note that the factors dx;(1—x;) and bx,(1—x,) in the
corresponding equations of model (7) reflect the relationships
inherent in Verrhulst models for population dynamics (Brilhante,

Gomes, & Pestand, 2019).

Applying to system (7) of elements of the theory of ordinary
differential equations (Hirsch, & Smale, 1974), steady states are
determined from the condition

dxq

= (- x)x, = 0; .
2 bx;x,(1—x,) = 0.
dt
The special points of the phase space are x; =x, =0 and
X; = X, = 1, among which the point x; = x, = 0 is not stable, and
the point x; = x, = 1 at positive values of the parameters g, b has
a stable character (Fig. 8).
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Figure 8: Dynamics of quantitative indicators of banks and
insurance companies according to model of interaction (7) at
a=0,3; b=0,2

Source: developed by the authors.

Itis clear that increasing the efficiency of the integration of banks
and insurance companies in the form of bank insurance to achieve
the desired level of ownership of potential markets is accelerated.

To take into account the additional conditions of operation of
banks and insurance companies, model (7) should be
supplemented accordingly. Thus, when there are the factors
causing the fall of the banking sector, model (7) has the formula

d

% = ax;x,(1 —x;) — cxy;
dx, (9)
= bx;x,(1 —x,),
in which c is the coefficient of reduction of the functioning of the
banking component.

In this case, maintaining (increasing) the level of integration
allows, at a certain level, compensating for this negative impact
on the banking sector.

Thus, one of the special points of system (9) will be: x; = a;c,

x; = 1(Fig. 9).
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Figure 9: Dynamics of quantitative indicators of banks and
insurance companies according to model of interaction (9) at
a=0,4; b=0,3; c=0,1

Source: developed by the authors.
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Thus, the interaction of banks and insurance companies on the
principles of bank insurance allows achieving stable states in the
conditions of negative exogenous influence. The factors of these
states are based on the existing, in this case, synergistic effect.

6. Conclusions

etween all system elements, their aggregates and separate
systems, there is always a direct or indirect interaction, the

system-forming character of which should provide their
influence, participation in system-wide processes.

The presented work proposes a methodology for assessing the
results of the interaction between the banking and insurance
segments of the financial market, which is based on the
assumption of the existence of a self-organizing nature of this
process. The economic-mathematical model is built in the form of
a system of differential equations, which is consistent with the
theory of dynamical systems.

It is proposed to call the form of the interaction, which does not
provide any strong integration and specific legal design, additive.
It is shown that this form of the interaction is not effective
enough. After all, in the conditions of negative development of
one of the studied subjects, the support of the stable (oscillating)
nature of the process provides significant assistance from the
other subject, which in such a situation and the proposed additive
model of the interaction should be considered impossible.

Such a topical organizational form of the partnership between
banks and insurance companies as bank insurance, which
provides the ability to meet the banking and insurance needs of
the client at the same time, has been studied in detail.

Different types of bancassurance models have been analyzed,
which are classified according to the specifics of interaction. It is
proposed to call non-integrated models additive-multiplicative.
The results of the model experiment show that under such
conditions of the interaction to compensate for their own losses,
one of the subjects uses the results of mixed activities, which
leads to stable asynchronous fluctuations of an economic activity.
A possible form of interaction in this case could be a joint venture
or a strategic alliance.

Strengthening the integration processes of the interaction
between banks and insurance companies is reflected in the
multiplicative form of an interaction model. It is characterized by
high efficiency of joint sustainable development not only in the
conditions of market competition, but also in situations when one
of the subjects is exposed to external negative influences. This
can be explained by the emergence of a synergistic effect.

The article proposes a new direction of research and evaluation of
the effectiveness of the interaction between banks and insurance
companies in the financial market. The authors plan to conduct
the research that clarifies the content of the variables included in
the economic and mathematical model and the procedure for
determining the input parameters.
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