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MOJIEJIN KOPIIOPATUBHOI'O IOBEJIEHUA TPEINPUATHIN
®UHAHCOBO-ITPOMBINIJIEHHON CTPYKTYPEI

This article is about modeling the corporate behavior of a financial and industrial structure under the present
social and economic conditions in our country. Analyzing the publications related to the international and
Russian practices in the sphere of forming, functioning and developing industrial corporations one can make a
conclusion that they represent one of the ways to integrate financial, industrial and trade capitals by means of a
a complex participation system. On the basis of the undertaken analysis we have developed goal-setting
concerning the congruence of interests in the enterprisesof vertically-integrated financial and industrial structures
based on the suggested interest congruence principles and taking into account the specifics of the present
economic conditions in Russia. We have researched the congruence of economic interests of enterprises in
vertically integrated structures on the basis of two economic and mathematical models. The support model
describes the coordination of the economic interests of each enterprise in a vertically integrated structure in
particular with decentralized money distribution. The central one shows the congruence of the economic
interests of enterprises in a vertically integrated structure with centralized money. These models form the
generalized chart of modeling the corporate behavior of enterprises with a vertically integrated structure. Putting
the suggested models into practice allows increasing the effectiveness of these financial and industrial structures
due to the synergetic effect from forming interest congruence mechanisms based on optimizing the enterprises’
innovation plans in the corporate structure with decentralized and centralized money distribution. Introducing
the developed economic and mathematical models and procedures into the corporative management system of
financial and industrial structures boosts the effectiveness of their industrial and business operations, creates the
necessary conditions for long-term sustainable development. The considered models can be structurally extended
by means of including social and economic public interests and their realization within the framework of the
public-private partnership system.

CORPORATION; MODEL; SYNERGETIC EFFECT; STRUCTURE; ENTERPRISE.

ITpyuMeHUTENBHO K COBPEMEHHBIM COLIMAIbHO-3KOHOMWYECKUM YCIOBUSIM Da3BUTHS Halllel CTpaHBI pac-
CMaTpUBaeTCsl MOJCIMPOBAHKME KOPIIOPATUBHOIO TOBEAEeHMUS (DMHAHCOBO-TPOMBIIIJICHHBIX CTPYKTYp. AHaIu3
nyoauKaluid, KacarolUXCsl COBPEMEHHOM MPaKTUKK B 00acT (OPMUPOBAHUS, (PYHKIIMOHUPOBAHUSI U Pa3BU-
TUSI TIPOMBILIEHHBIX KOPMOPATUBHBIX CTPYKTYP, MOKa3bIBa€T, YTO OHU MPEACTaBSIOT cO0Oil oaHy U3 dopm
MHTEerpaluu (MHAHCOBOTO, MPOMBIIIJIEHHOTO M TOPrOBOTO KaluTaja MyTeM pa3BETBICHHON CUCTEMBblI Y4aCTHSI.
Ha ocHoBe mpoBemeHHOTo aHajiM3a pa3paboTaHa MOCTAHOBKA 3aJayd COTIACOBAHUSI MHTEPECOB MPEANPUSTHIMA
BEPTUKAJIbHO-UHTETPUPOBAHHBIX (PMHAHCOBO-TIPOMBIIIEHHBIX CTPYKTYp, Oa3upylollasicsi Ha OCHOBE Mpeio-
JKEHHBIX TOJOXEHUI COrjacoBaHUsI MHTEPECOB C YYETOM CHEelM(PUKU COBPEMEHHbBIX IKOHOMUUYECKUX YCIOBUNI
pasButusi Poccuu. TlpoBemeHO wuccieqoBaHUE COTJIACOBAHUSI MHTEPECOB TMPEATNPUSTUI  BePTUKAJIbHO-
MHTETPUPOBAHHBIX CTPYKTYP Ha OCHOBE peaiu3allii ABYX 3KOHOMMKO-MaTeMaTHYeCcKMX mofeseil. Bcromora-
TeJbHAsl MOJEJb — COMIACOBAaHME MHTEPECOB KaXIOro MPEANpPUSITUS BEPTUKAIbHO-UHTEIPUPOBAHHOM CTPYKTY-
pPHI B OTAEIBLHOCTH TPU ACIICHTPATN30BAaHHOM pacIipeie/IeHUN AeHEXHBIX cpeacTB. LleHTpanbHas — corjacoBa-
HUE MHTEePECOB MPEANPUITUI BEPTUKATbLHO-MHTETPUPOBAHHOMN CTPYKTYPhI MPU ILIEHTPAIU3ALUU UX JEHEXHbIX
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cpenctB. Ha ocHOBe 3THX Momeleit cpopmupoBaHa 0000IIeHHasI OJIOK-CXeMa MOACIMPOBAHMST KOPIIOPATUBHOTO
MOBEAEHUS TIPEANPUATHI BEPTUKATLHO-UHTETPUPOBAHHON (PMHAHCOBO-TIPOMBIIIUIEHHON CTPYKTYphI. Peanm3a-
LM pa3pabOTaHHBIX MOJAEJIE TMO3BOJSIET IMOBBICUTh O(M(PEKTUBHOCTD IEATEIbHOCTH  BEPTUKAIBHO-
MHTETPUPOBAHHBIX (PMHAHCOBO-TIPOMBILUIEHHBIX CTPYKTYP 3a CYET IIOJYyYeHUs] CUHepreThyeckoro sddexra
IMOCPeACTBOM (hOPMHUPOBAHUSI MEXaHM3Ma COIVIACOBAHMS SKOHOMWYECKHX WHTEPECOB, 0A3MPYIOLIErOCS Ha OIl-
TUMM3aLMM WHHOBALMOHHBIX TUTAHOB MPEATPUATHIA KOPITOPATUBHON CTPYKTYpPHI MPH JAELEHTPATU30BaHHOM U
LIEHTPAJIM30BAaHHOM  paclpenejieHUM  JCHEXHbIX CpeiacTB. BHeapeHuWe pa3pabOTaHHBIX 3KOHOMMKO-
MareMaTUYeCKMX MOJAeNedl W  TpOUenyp B CHUCTEMY KOPITIOPATUBHOTO  VIPaBIEHWS  (PUHAHCOBO-
MPOMBIIIJIEHHBIMUA CTPYKTYpaMU TMOBBIIIAET 3(PEKTUBHOCTh X MTPOU3BOACTBEHHO-XO3SIIMCTBEHHOM IEATENBHO-
CTH, CO3IAaeT HEOOXOAMMBIE YCIIOBHS ISl YCTOMYMBOIO JOJTOBPEMEHHOIO pa3BUTHSI. PacCMOTpeHHBIE B CTAaThe
MOJIEIM MOTYT OBbITh CTPYKTYPHO PaCLUMPEHBI 32 CUET BKJIIOUEHMSI B HUX COLIMAJIbHO-3KOHOMMUYECKUX MHTEPE-

COB IoCyJapCTBa M MX peajin3alluv B CUCTEME rocyaapCTBEHHO-YaCTHOIO MapTHEPCTBA.
KOPIOPALIMA; MOJEb; CHHEPTETUYECKUN D®DEKT; CTPYKTYPA; [IPEATIPUATHUE.

The timeliness and relevance of the present
research consists in the fact that modern
economy in each developed country is relies on
big firms and companies which actively
cooperate with small and medium enterprises,
including big corporations, and in order to
increase the effectiveness of their functioning
and development it is necessary to model their
corporate behavior by means of coordinating the
economic interests of the enterprises, which in
its turn allows obtaining a synergetic effect from
uniting the available resources.

The analysis of the publications concerning
the international and Russian practices in the field
of forming corporations and their functioning
shows that big industrial companies are one of the
ways of integrating financial, industrial and trade
capitals with a complex participation system. For
example, [14] shows that the problem of
managing large  entrepreneurial  structures
functioning in several industries during a long
period of time has been studied insufficiently.
Under present day conditions the market model,
in which each enterprise is a single independent
unit, is economically impractical, as the special
features of large companies allow them to adapt
more flexibly to the changing economic
conditions and toughening competition. The
organizational aspects of managing corporate
industrial structures are considered in [18]. The
problems concerning the efficient implementation
of M&A strategy are addressed as one of the main
directions in which large corporate industrial
structures develop. Economic and mathematical
models of strategic development management for
corporate industrial structures have been built in
terms of short- and long-term lending. Studying
the issues concerning forming, supporting and

developing competitive advantages in large
corporate structures during economy recession
and growth is of special interest [9]. The possible
financial sources for the functioning and
development of large corporations are given a
detailed consideration in [19]. Besides that, [1, 2,
4-7, 12, 13, 19, 20] present detailed and original
research concerning the corresponding aspects of
the industrial and business operations of large
corporate industrial structures.

Unlike other popular in modern market
economy forms of integrating and organizing
entrepreneurship (concern, trust, cartel, industrial
holding), nowadays a special role belongs to large
industrial firms or, in other terms, financial and
industrial (industrial and financial) groups (FIGs).
Under modern social and economic conditions
FIGs are multiprofile and multifunctional
structures formed as a result of uniting the
capitals of different enterprises, investment,
credit and financial institutions, as well as a
range of other organizations in order to maximize
profit, increase the effectiveness of the functioning
and development of FIGs, increase the
competitiveness in domestic and external markets,
develop technological and cooperation links,
boost the economic potential of their members.
Legally autonomous firms and enterprises
belonging to several branches of economy, banks
and other credit bodies, industrial, trade and
transport companies are united under the control
of the head (Mother) company, i. e. the central
company operates in the FIG as the business
system center of the group. The central company
coordinates the activities of the group members,
provides unified accounting, forms a consolidated
balance, provides financial statements and
performs some banking operations, as well as a
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range of other functions for the group members.
So, the FIG members act autonomously in
domestic and foreign markets, and the Mother
company takes the functions of strategic
management in the sphere of investments,
production, sales and financial control.

Besides that, the analysis has shown that the
basic aim of uniting enterprises into a corporation
is cementing their positions in domestic and
world markets, raising sustainability, effectiveness
and compatibility. Forming corporations can
ensure effective spillovers of technologies, qualified
personnel and capitals, keeping and developing
effective production and cooperation links while
making a complex end product, increasing
investment and export capacities. Therefore, in
modern economy only large capital can normally
provide the usage of cutting edge technology and
maximum production effectiveness [6, 12, 13, 15].

The analysis of the international and Russian
business practices shows that in these industrial
firms enterprises often compete in the financial
market.

There is usually a lack of finance not only
for strategic development, but also for business
activities. Despite that, the head (Mother)
companies of industrial corporations implement
a joint activity investment policy for all
enterprises. For this purpose, they accumulate
resources and invest them in new projects, as
well as in reconstructing and modernizing the
enterprises. Due to lack of finance the Head
Company chooses the prioritized investment
programs for its enterprises, which it will partly
finance, and also guarantees getting investments
from other sources.

It is a complex issue to select the prioritized
investment programs, which actually serve as a
plan of technical development and production
organization.

Let us consider determining the optimization
investment programs for vertically integrated
financial and industrial structures.

A vertically integrated financial and industrial
structure is a structure which unites a range of
enterprises covering all stages of the production
process ranging from extracting, manufacturing,
assembling enterprises to the distribution network
through which the mature product is sold to the
end consumer. The organizational unity of all the
production chain elements and establishing unified
business discipline for all the enterprises and
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organizations in a vertically integrated structure
helps to optimize its industrial and business
operations.

Analyzing the functioning and development
practices of vertically integrated financial and
industrial structures has enabled detecting their
special features. For example, [8] considers the
peculiarities of managing vertically integrated
structures, the positive and negative aspects of
their forming, functioning and development are
determined. It is argued that they enable
harmonizing the economic aims of business
development with the social interests of the
workforce, business partners and the society in
general. Special attention is paid to their usage
in petroleum industry. For example, [10] studies
the organizational and economic benefits of
vertically integrated petroleum companies, which
emerged owing to a full-scale change in the
management structure, and [3] analyzes the
advantages and disadvantages of such companies
taking into account the creation and
implementation of a new form of business, i. e. a
cluster within the framework of regional economic
policy. Besides that, it is pointed out that vertically
integrated structures are not only economic but
also sociotechnical organizations [17].

Background of setting the task concerning
the congruence of interests of enterprises
in a vertically integrated financial

and industrial structure

Increasing their functioning and development
effectiveness usually requires equaling technical
(production) capacities of storing, manufacturing
and assembling enterprises. Upgrading the
enterprises that are lagging behind in order to take
them to the level of the average and top ones can
be achieved by introducing innovations, which
normally requires sufficient money that those
enterprises generally lack. Therefore, the increase
of the technical level of storing and manufacturing
enterprises is usually carried out with the help of
the money of the assembling enterprises and the
mother company. In this case there arises a very
important problem of determining each enterprise’s
role in the corporative result for profit
redistribution between the enterprises and the
mother company, which stimulates their effective
business. Therefore, this is the problem of
coordinating the interests of enterprises and the
mother company in financial market.
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Setting the task of enterprises’ interest
congruence in a vertically integrated
financial and industrial structure

To coordinate the interests of the enterprises
in such a structure we have developed a
mechanism based on using the following two
economic and mathematical models:

1) support model describing each enterprise’s
industrial and business operations in particular
under the conditions of decentralized resources
usage;

2) central model describing the enterprise’s
industrial and business operations under the
conditions of centralized resources usage.

The support model describes the production

and financial activities of each enterprise
separately, i.e. under the conditions of
decentralized resources wusage. This model

provides support while solving the basic problem,
that is equaling the technical level of the
corporate structure enterprises throughout the
whole technological chain.

The central model describes the enterprise’s
production and financial activities under the
conditions of centralized resources usage. Putting
this model into practice allows equaling the
technical level of the corporate structure
enterprises, i. e. it is the basic model for the
interest congruence of corporate structure
enterprises.

Forming the centralized money fund of a
corporate structure is based on the following
general principles:

1. The principles concerning the allocation
of financial resources for innovations by
enterprises (enterprise reconstruction, equipment
modernization), as well as their amount in the
centralized fund of the company are considered
in advance for the target period.

2. Centralized money fund is formed both by
the firm enterprises and the Head Company, as
well as other finance sources.

3. The principles of forming (redistributing)
the profit from innovations among the firm
enterprises and the Head Company are agreed
upon beforehand by all those who invest in
innovations.

4. The profit is distributed among the
investors according to the profit obtained from
innovations and the amounts of money invested.

There is no priority when distributing the profit
from innovations.

The research into coordinating the interests
of enterprises and the central company is based
on realizing the following economic and
mathematical models [15, 16, 18].

Determining the interests of each enterprise

in a vertically integrated financial and industrial
structure in particular under the conditions

of decentralized resources usage

The support model describes each
enterprise’s production and financial activities
separately, i.e. under the conditions of
decentralized resources usage and it is as follows:

f= 3 By; - max (1)
3 €y <6 6)
NI 3)
jglnjyj/jglcjijr; 4)
y; ={10}, (5)

where y; is the figure meaning if innovation j
exists in the enterprise’s innovation plan (y; = 1
means planned innovation, y,= 0 — not
planned); C, is planned annual costs of
innovation j; C is the enterprise’s planned
innovation budget; P; is the planned production
capacity growth resulting from innovation j
shown through the mature corporate product; P
is actual production capacity shown through the
mature corporate product at the beginning of the
target period; P, is the limit of the production
capacity shown through the mature corporate
product at the end of the target period (this limit
is not obligatory); r is acceptable return on costs
(rate of return on capital) determined by bank
interest rate or average rate of return on capital
in the branch.

The economic and organizational meaning of
the criteria and limitations is evident and there is
no need for any additional comments. This
problem is solved by each enterprise independently.
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Research into the congruence of interests

of enterprises in vertically integrated financial
and industrial structures under the conditions
of centralized resources usage

The central model describes the enterprise’s
production and financial activities under the
conditions of centralized resources usage. This
model is as follows:

f@= min (B + S Bx) > max (@
£
m N
2 2 Cx; SC+ M; 7
i=1j=1
m m
Ellzl(nyxj)/zllzlcyxy—r’ ®8)
i=1j= =1j=
=1{1, 0}, ©)

where C; is planned annual costs of enterprise i
on innovation j; C is planned innovation budget
of the enterprises; M is money spent by the
mother company on the enterprises’ innovations;
P; is planned annual profit of enterprise i from
1nnovat1on J; Cj; is planned production capacity
growth of enterprise i resulting from innovation j

shown through the mature corporate product; C;

is actual production capacity of enterprise i
shown through the mature corporate product at
the beginning of the target period; r is acceptable
return on costs (rate of return on capital).

Goal function (6) provides continuous
equaling of the production -capacities of all
enterprises. The model is realized step-by-step
according to the following chart that serves to
determine the optimal plans of an enterprise in
centralized resources usage.

Step 1. Determining the optimal plan for
each enterprise with the help of the following
model:

@)= P+ YRy, smax (1)
=
m M R
qujxy.SC+M, i=1,m, (11)
i=1j=1
S G, /3G 2 i=Tm (12)
=l j=1 i=l j=1
x; ={0, 1} 1, m. (13)
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Step 2. Results of (1)—(4) model allow
choosing enterprise * corresponding to the
condition

i
f(x2)= min (P + 2 Px;) > max. (14)
1<i'<m j=1
Step 3. For this enterprise let us calculate
the costs and subtract them from C + M, i. e.
calculate the total budget for all the enterprises
excluding #*

*

C’ = C+M‘;Cﬁjxf*j' (15)

Step 4. For these enterprises let us
calculate the following profit maximization
model

f(x) = iil’[u X; — max;

(16)
i1 j=1
Z{_IC ,SC+ M- ZC x.5 (1)
i=1 j=
S 0,y /33 Cx, (18)
i=1 j=1 i=1 j=1
x;=1{0, 1} (19)

Step. Arranging the results into corresponding
tables.

The generalized chart describing the process
of modeling corporate behavior of the enterprises
in a vertically integrated financial and industrial
structure is shown in Figure.

This research has yielded the following
results including the principally new ones:

1. The proposed mechanisms of coordinating
the interests for the vertically-integrated firms are
based on optimizing the enterprises’ innovation
plans with decentralized and centralized money
distribution.

2. With decentralized money distribution the
optimization model describes each enterprise’s
production and financial activities separately.
With centralized money distribution the production
and financial activities of the whole corporation
are optimized, each enterprise and the Head
Company contributing, which is the most
important stimulating factor to increasing its
effectiveness.
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The support model.
This model describes each enterprise’s production and financial activites separately
in decentralized resources usage (1)—(5)

l

The central model describes the enterprise’s production and financial activites
in centralized resources usage (model (6)—(7))

{

help of the model (10)—(13)

Step 1. Determining the optimal plan for each enterprise (i =1, m) with the

|

to the condition (14)

Step 2. Results of (1)—(4) model allow choosing the enterprise i* corresponding

ll

Step 3. For this enterprise let us calculate the costs 2 C. x. and subtract
ijoij

them from C+M, i. e. calculate the total budget for all enterprises excluding 7* (15)

j=

{

(16)—(19) shape

Step 4. For these enterprises let us realize the profit maximization model of the

{

Step 5. Arranging the results into corresponding tables

Generalized chartof modeling the corporate behavior of enterprises
in a vertically integrated financial and industrial structure

3. It requires special attention that, when put
into practice, the science-based approach proposed
in the article, which helps to work out the
direction and programs of developing the company
activities, ensures complexity, coordination of
managerial acts and valid economic forecasts.

Introducing the proposed economic and
mathematical models, procedures and algorithms
into the corporate management system of
vertically integrated financial and industrial
structures increases the effectiveness of their

industrial and business operations, creates the
necessary conditions for long-term sustainable
development.

The public-private  partnership  system
combined with including social and economic
public interests and their implementation can be
considered as the main direction for further
application of the model regarding the
congruence of interests of enterprises in financial
and industrial structures under the present day
conditions of regional and national economy.
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