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THE SCIENTIFIC AND EDUCATIONAL EXTENSION IS IN THE FUNCTIONING SYSTEM
OF INTEGRATED ECONOMY OF THE WORLD AGRICULTURE FOR COMPARISON
RUSSIAN EXPERIENCE

Abstract: the main aim of research could be methods of direct and indirect development in the Agri-
Industrial Complex with factor of uncertainty. Most of main aim that is regulated to all Governments is
the optimization of production volume. All nationals would like to develop the expansion of complex
agrarian policy through international trade. The state agrarian policy is based on the internal and external
standards including international. Domestic standards could be economic including a quality of physical
and human capitals, role of state in the technology development and international exchange reserve, tax
resource and social and politics. The State government has been stimulating the commercial farmers in
the support of risk management for agricultural crops to find state budget reserve to compensation from
natural changes of climate. One of principle for achievement of competitiveness supposed be subsidies.
There is a problem of building of the system risk support program through market prices at the base of
climate and bioclimatic potentials. The main tasks will be resource insurance of strategically for agropro-
ducts. This support will be founded in the legislation acts in the Russian Federation. The affair of this ac-
tivity is provided through 50% early receiving cost and 10% of subsidy is compensated from financial

resources of all budgets in Russia. The aim of risk management should be independly to realize about ap-
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plying supplemental methods of state policy agro-food system using American experience where are

represented quality indicators of economic efficiency and the growth of the investments in the agriculture

in the USA and Canada through cooperation and integration. Specially for Russia is more actually it’s be-

ing research of the US Extension development, investing and hector payments realizing which are indirect

methods in the agriculture. They are so many. These mechanisms are modern state policy in the Agro-

Food system and that is the guaranty of Food Safety.

Keywords: extension, world agriculture, business ecosystem, educational programs, farm policy

1. Introduction

One of main characteristics for Extension is
the client oriented activity. The work with data
statistics, regulated function, and educational
programs is the attribute of modern world farm
policy and Extension in the global scape. The
personal was having union strategic goals and
they are about 16 thousands people are located in
3154 counties. About 64% from staff is local
specialists, state management specialist is 15,5%,
university specialists 16,4% and federal level is
about 4,3%. The federal workers are managed
the founding and organized base programs which
are related with USDA and Congress at all state
office powerful.

The Extension system is characterized the
strong relation between who works and who gets
information. This is dynamical, improvement
and organizing system thought taking into possi-
bilities by the consumption of the farm business
in the agrarian research, educational programs
and knowledge and skills obtaining.

At the beginning this organization has been
Agricultural Extension Service, but many states
were changed name as Cooperative Extension

Service that is correctly characterized the nature

and functions of Cooperative Extension. There is
a cooperative form which is included the part-
ners on the state level and carrying out the func-
tion of research, educational and development
science opening and that has a function as a divi-
sion of the USDA — (USDA — The Cooperative
State Research Education and Extension Service
— CSREES).

The agriculture has been done many aspects
of changes moving to the vertical integration and
contracting and there is going to transformation
at the supply chain management of marketing
channels. The agricultural managers were re-
quired in their activities a new information to
effectively operate at dynamic business ecosys-
tem. The agricultural producers got needed in the
understanding of supply chain management to
have to be positing and overcoming negative
tendencies in the supply vertical system and
maximization their opportunities. The regional
agriculture was moved to the industrialization.

Authors believe that industrialization must be
defined as applying of modern industrial tech-
nologies in the production, supplying and distri-
bution through coordination at all studies of

supply vertical system in the satisfaction of con-
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sumption and supplying of consumers in the high
quality and competitiveness foods and manufac-
turing products. The key elements in the trans-
formation should be markets less got managed
produced commodity group and got characte-
rized high intensification of capital applying.
These changes would be a result of increasing
vertical integration and vertical structures form-
ing [1, 8].

Food Security is the economy of the Russian
Federation that is a base of food independence
and support of stability.

The state farm policy was changed in Russia
because that is at World Trade Organization
(WTO).

2. Context

The USA is characterized as a country with
minimum of custom protection on the foods at
WTO and the custom protection could be at
12%. The economic estimates of authors were
shown farm bill 2002 had been descripted the
farmers and ranchers have been paid at same pe-
riod (2002-2008) the profit tax was at 59 bin.
USD for 6 years and net income has been con-
sisting at 272,1 bin. USD (figures 1, 2).

590

272.1

= Profit tax (18%0), billion dollars
Net income American farmers

W Nessary earn at neares years

Figure 1. The multipole effect of the US farm bill for period at 2002-2008 (USD bin)

By the way that domestic consumption had
level at 555,4 bln. USD and that will be profita-
ble agriculture with plus at 100 bin. USD. And

there has in the country government order which

has return rate. Also that is shown about multiple
effect from social and political stability in the
USA[1, 4, 5].
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Figure 2. State policy payment by the U.S. farm bill 2002-2008

Authors have done the regression coefficients
through and there has shown high dependence
between state payments and farm volume in the
USD dollars (R is 0,5806), and there was done
the methods of exponential estimate to 2022
(figure 3). We were having the result that is
higher level of state support then higher farm
volume. These trends have been characterized
for Russia.

Oliver Wiliyamson developed the transaction
conception and management theory. The vertical
integration was depended not only from scale
effect and was depended at transaction mechan-
isms. State government has been stimulating the
commercial farmers in the support of risk man-
agement for agricultural crops to find state budg-
et reserve to compensation from natural changes
of climate. One of principle of competitiveness
development is subsidies activity. There is a
problem of building of the system risk support
program through market prices at the base of
climate and bioclimatic potentials. The main
tasks will be resource insurance of strategically

for agroproducts. This support will be founded in
the legislation acts in the Russian Federation.
The affair of this activity is provided through
50% early receiving cost and 10% of subsidy is
compensated from financial resources of all
budgets in Russia [5, 7].

The aim of risk management should be inde-
pendly to realize about applying supplemental
methods of state policy agro-food system using
American experience where are represented
quality indicators of economic efficiency and the
growth of the investments in the agriculture in
the USA and Canada through cooperation and
integration. Moreover, coefficients of regressions
used to be the mean for obtaining right results
with statement of chosen indicators. These indi-
cators are the results of volume level between
state support and contracting level in AgroEco-
nomics [306].

The way to market conditions has been stand-
ing on the economic mechanism of state policy
regulation of food security. The old mechanism
got broken and the new has not been made for
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Agro-Industrial Complex. By the way the state
support has been coming everytime. Annually
the Government was done the documents about
economic conditions for agricultural companies
in the rural area, was accepted subsidies and do-
tation for agriculture, was made tax free zones,
was created leasing found to the supplying of
techniques and genetic cattle also was developed
special found for agricultural crediting also was
done the sanitation for unprofitable crediting and
tax process development for agricultural produc-
ers and others market participant, was developed
custom service. The critical successes of state
policy had been the measures of making special
conditions for agricultural producers that is un-
ion agricultural tax in 2003 on the base of Gov-
ernment declaration and the results have been
made so quickly because about 54% agricultural
producers had been crossed in this tax. Most of
market development is done the grain and sugar
interventions. Russia is being continued to de-
velop quotas and custom service payments in-
cluding export subsidy and Mr. Allan Mustard,
who is Ambassador in Turkmenistan (he has
worked as Minister Counselor for Agricultural
Affairs in Moscow, Mexico and New Delhi), has
been noting competiveness market is not the
structure with zero level and closed market is
going to be the way of poorly in rural area and
country. You can be sure in that activity. One of
the most important for rural development will
have to become agricultural credit cooperation

because the accesses to low rates by the credits

will be so actually in the modern situation in the
Russian Federation [2, 3].

Very necessities for Russia that will be devel-
oped vertically and horizontally agricultural sec-
tor what was done and biggest quantity of agro-
holding companies has been created and success-
fully developed. Vice Minister of Agriculture in
Russia, Academician Petrikov A.V. said on the
Nikonov Readings conference: Agro-holding
companies was done the good result report for us
and now we should be obtained contractual agri-
culture and contracting will be controlled by
Ministry Department.. Probably, we must be got
the real property farmers who will be closed ter-
ritory problem and will be so positive politics
vote of the electing in the Russian Federation.
But sure we will be getting livestock supplying
of feeds issues without public large vertically
integrated companies.

In market conditions that will be increasing
the role of state policy of food security [4, 10,
12]. The U.S. cooperatives have a key role in the
helps for agrocompanies which have a share at
the American dollars. By the way many coopera-
tives have been become a new generation coop-
eratives that are closed vertically integrated
structures which providing of the producers in
the large share of the finished goods because
they were being participated in the processing
and warehouse and retailing and it was depended
from cheap inbounds resources.

They are interbranch development and inte-
gration of the market operators of the base union

ownership in the following of the effects of scale
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and synergy in the product vertical organization
and they are provided cheap and competitiveness
finished goods for Consumers with a big gram-
mar. We believe that the state policy regulation
in the Russian Federation new generation coop-
eratives development. Farmers and ranchers
were made to obtain the big share of marketing
transactions horizontally and vertically develop-
ment themselves controlling more productions
units and participating in the vertical linkages
making ownership market channels. At first de-
velopment a new generation cooperatives have
been coming in the middle of 1970 [1, 5, 8].

For Russia it could be important to know
more about creation of new generation coopera-
tives and making independence on the base U.S.
experience is developed business model for
Agriculture and native places. We and my men-
tor Andy Seidl would like to receive data analy-

sis from the first point of view of farmers and

ranchers. The U.S. processing cooperatives are
changed rapidly in the side of vertical integra-
tion. The combination of right investments have
been made the new generation cooperatives are
more complexity and completely done. The U.S.
science and research were made a big job the
giving characteristics of the new generation co-
operatives development in Agribusiness. They
were following describing and characteristics:
closed Membership; the participating depen-
dences from right accesses and ownership in the
capital; transparently ownership; the investments
and assets could be combined or not yet with ad-
ditional cost and capital.

Moreover, the stock capital for cooperatives
has been got to be a low risks in the income ob-
taining through decreasing changes of harvest

productivity and capital access.

F(X)= F{Price}+ F{InvestCredit} + F {Amortizati on} + F {Portfoliol nvestments }

X = finance=> MAX

where F (Price) — Income with highest prices;
F (Invest Credit) — Investment crediting;
F (Amortization) — Amortization;

F (portfolio Investments) — Portfolio investment.

Authors have developed the scenario of the
planning in the state policy regulation of the ver-
tical cooperative structures in the Agro-Industrial
Complex. The base was long-term forecasting
and investment decision. The projects have been
by the ideas of the Agricultural Ministry in Sama-

ra oblast. The matter of the projects has been the

10

1)

rural development through tax from vertical inte-
grative cooperative structures. Authors believe
that from made scenarios by the strategic devel-
opment in Agro-Industrial complex will be low
effectively because it has devaluation and infla-
tion and high credit rate.
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Coefficient rate of rein financing:

Kr :Krl/Krn"'Kr 21. (2)
Coefficient of Index profitability:

Ky = Ko /KKy 21 3)
Coefficient of norm profitability:

I<irr = Kirr1 / Kirrn "'Kirr 2 1 (4)
Coefficient of timing:

Kt = Ktl / Ktn"'Kt S 1. (5)
Matrix:

Ksum = Kr x Kp x Kirr"'Ksum 21_ (6)

K, =K, /K,..K, <1

Authors develop the formulas by the efficien-
cy of the project financing and matrix of devel-
opment decisions at the accepted scenarios by
the programmer development which is practical
and universe meaning. They develop scenario
through development of vertical integration on
the base of forecasting through Project Expert [2,
5, 7].

The agriculture has been done many aspects
of changes moving to the vertical integration and
contracting and there is going to transformation
at the supply chain management of marketing
channels. The agricultural managers were re-
quired in their activities a new information to
effectively operate at dynamic business ecosys-
tem. The agricultural producers got needed in the
understanding of supply chain management to
have to be positing and overcoming negative
tendencies in the supply vertical system and
maximization their opportunities. The regional

agriculture was moved to the industrialization.

11

Authors believe that industrialization must be
defined as applying of modern industrial tech-
nologies in the production, supplying and distri-
bution through coordination at all studies of
supply vertical system in the satisfaction of con-
sumption and supplying of consumers in the high
quality and competitiveness foods and manufac-
turing products.

The key elements in the transformation
should be markets less got managed produced
commodity group and got characterized high in-
tensification of capital applying. These changes
would be a result of increasing vertical integra-
tion and vertical structures forming [1, 8].

Authors have done the regression coefficients
through and there has shown high dependence
between state payments and farm volume in the
dollars USA in the USA (R is 0,5806), and there
was done the methods of exponential estimate to

2022. The vertical integration was depended not
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only from scale effect and was depended at
transaction mechanisms.

State government has been stimulating the
commercial farmers in the support of risk man-
agement for agricultural crops to find state budg-
et reserve to compensation from natural changes
of climate. One of principle for achievement of
competitiveness supposed be subsidies. There is
a problem of building of the system risk support
program through market prices at the base of
climate and bioclimatic potentials. The main
tasks will be resource insurance of strategically
for agroproducts. This support will be founded in
the legislation acts in the Russian Federation.
The affair of this activity is provided through
50% early receiving cost and 10% of subsidy is
compensated from financial resources of all
budgets in Russia [5, 7].

The aim of risk management should be inde-
pendly to realize about applying supplemental
methods of state policy agro-food system using
American experience where are represented
quality indicators of economic efficiency and the
growth of the investments in the agriculture in
the USA and Canada through cooperation and
integration. Moreover, coefficients of regressions
used to be the mean for obtaining right results
with statement of chosen indicators. These indi-
cators are the results of volume level between
state support and contracting level in AgroEco-
nomics [14]. Food Security is the economy of
the Russian Federation that is a base of food in-
dependence and support of stability. Russian Act
of Farm Development is consisted that is con-

ception model of the Russian Agricultural Activ-

12

ity should be included in the state social-
economic policy, which must be integrated at the
sustainable for farm development and rural pro-
gressive development. Different internal state
farm policy characteristics are positioned as the
supply chain steps of food movement that is cor-
porated into one union between agri-producers
and final consumers.

The U.S. experience got shown that in the
access to WTO for Russia there has been made
very strong «Green Box». And that helps to be in
the world competition including raw farm mate-
rials and food markets.

Creation of the balanced package, which is
providing for Government of the countries
(WTO participants) for working on the Russian
market at the benefit conditions will allow for
Russian to receive the guaranty and approved
access of the trade partners market and to get the
main role in the controlling all world market as
well as regional level. Today globally to be done
a work with State Farm Program at 2013-2020,
where was included by the Russian Grain Union
by the financing of the farmers through per hec-
tor benefit (payment) [15, 17, 22, 25].

From beginning crisis in 1998 the Russian
Economy had been developing rapidly and
namely for period 1999-2005 was growth on the
6,7% annually. By the way, the growth of the
agriculture had been providing through growth
of the oil and gas economy, which are correlated
between others. The Russian agribusiness pro-
vides 11% of the employment and 5% of GDP
and wealth of the many citizens in the country.

Russia was a biggest importer with volume at
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40.4 bIn. USD dollars in 2013. The Federal pro-
grams of farm development were consisted the
steps by the increasing of vertical linkage devel-
opment and as result at increasing of the farm
efficiency and providing a new technology in the
production, processing, storage and distribution
processes.

The Farm State Policy is build the livestock
breeding support with strategic increasing at 7%
annually meat production and milk production at
4,5% to get the result of decline import depen-
dence and saturated to the trade companies (Su-
permarkets) of national products and using of
subsidy form for support of farm small and me-
dium entrepreneurship as well as large agri-
operators and young farmer support movement
as that is in Western countries.

A long time ago the farm was not the main
role in the Russian economy but there is become
the important role as locomotive (driver) of the
growth. The Russian agriculture has been
represented as large business and small forms of
the development. Moreover, the large business
will be given the job for small farmers and that is
true in informal sector of economy in the Rus-
sian Federation. Russia has a strong position in
the production of biofuel; by the way, very short
share in the global production as 2% but the seed
sunflowers was produced about 20% of the total
world production and consumption. Soybean
production is low level and the aerosphere in
country has volume at 1,22 min. ton in 2010. At
present time Russia is the fifth exporter of the
grain at global market after the USA, Australia,
Canada and EU with 14% share but the Russian

13

Federation is the main exporter of barley with
16% share in 2011. Many experts develop a
model of farm development in Russia until 2020
on the following bases [2, 4, 8]:

e The current skills are macroeconomic
projects for Russian Agribusiness;

e Continuing specific development of Rus-
sian agro-industry through state policy regulation
of the farm production and trade for current
graphic-plan of sales;

e Go back support in the potatoes, sun-
flower, barley, wheat and chicken meat produc-
tion;

e National prices are correlated with world
prices as well as markets development;

e A usual whether and trend for the har-
vesting of main export crops is prevailed.

Farm companies in the chicken production of
the agri-sector in Russia supplied 88% of the to-
tal meat broiler production and small farmers —
11%. The highest temps of increasing broiler
production are being continued in the small far-
mers. Up production of broiler meat in country
has provided through state meat and eggs of
chicken and turkey productions and other. The
program has name as meat chicken production in
Russia and its moderator was Russian Agricul-
tural Department on the national country. The
basic notes of the program were gotten cross new
providing, new methods of feeding and mainten-
ance and chicken farming. There are increasing
labor and others resource production. Also the
branch of farm production has been moderniza-

tion. We know, what 73.200 factories were done
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through modernization and the total volume of
the production was provided 703,5 thousands
ton.

Hopefully, in the vertical integrated structures
were developed the innovations by the all studies
of production and consumption to the final Cus-
tomers and that is moved to high quality and as-
sortment of chicken meat to the trade companies
(supermarkets). Notes, the share of the total in-
novation production got up from 7,3% in 2008 r.
to 14,5% in 2012, and all things allow to get high
quality chicken meat and eggs on the internal
(national) and external (world) markets through
competitiveness growth [3, 10, 18, 25].

In 1994 that is introduced the custom service
elements of regulation, modified custom tariff.
The base of the tariff had been the tariff of EU.
For period 1998 there was collapsed devaluation
of the Russian ruble to become import substitu-
tion of farm products and improvement of credit
support had been, and development of the agri-
cultural insurance and that is solving the problem
of price disparity through grain and milk inter-
ventions. Also it provides quotes in the global
trade with Russia.

EU is the main global partner with the USA
and competitor on the food market. The USA
and EU are doing the huge support in agribusi-
ness. The U.S. agrarian policy is focused in the
following crops and products: wheat, feed grain,
cotton, sunflowers, sugar beet, and dairy prod-
ucts. The Europe Union is providing the state
support for following food products: grain, cot-
ton, rice, sunflowers, nuts, dairy products and

sugar beet and fresh and processed vegetables,

14

fruits and animal products. From 1980 the USA
and EU are making the balanced policy by the
conservation soil. The scientists from the USA
and EU could note that 60% support is included
on these countries and unions. Furthermore,
about subsidy at 50% is being come from EU at
this support. The U.S. farm policy is characte-
rized with minimum of state regulation and there
is the main trend in America.

The basic tendency is provided no goods pro-
gram as farm conservation soil, rural develop-
ment and others. As for as we can note the U.S.
farm state policy is more adopted for Russia in
comparison the EU policy because Russia has
limited budget boarding.

The state farm support in the USA is included
food stump, farm trade, marketing and policy of
rural development and they are doing by the
Farm Bill and continuing state laws. We have the
state farm policy on the regional level, which can
be modified with state features and ethnos who
lived at that territory.

The Extension system is characterized the in-
tensive correlations between who are working in
this Service and who are using information. They
are dynamics, improved and organized system,
which are taken off the responsibilities by mak-
ing good of the consumer demand in the research
of the farm education and programs, skill and
experience getting. First, this organization had
been the name Agricultural Extension Service,
but many states had been changed the name as
Cooperative Extension Service, what more they
are shown exact reflecting of the nature (base)

and functions on the federal level, where doing
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the agrariam and research, educational and start
up making functions and working as division of
USDA (USDA — The Cooperative State Re-
search Education and Extension Service -
CSREES).

Federal Service of Extension (CSREES) is
master combining and coordinating all three
mentioned functions doing with together of state
level for Extension. Cooperative system on the
state level has a wide correlation on the horizon-
tal: university and college, pilot farm, research
center, which are located on the territory of the
state and vertical: USDA and service on the
county level. Extension Service is the unique
educational system on the national scope provid-
ing supporting the competency for farmers sup-
plying farmers and ranchers and all citizen true
information.

The originally and unique of the Extension
Service at USDA is providing three level of the
cooperation, which all participant for cooperat-
ing with strong and clear, where each participant
has independly. Extension Service has following
attributes:

= Agency, which created by the U.S. Con-
gress and Government and all activity is made
through legislation Acts;

= Agency, which doing the service all far-
mers and citizen without discrimination;

= Cooperative System, where is represented
the rights and responsibilities of the farmers and
concretely prerogatives — USDA, state and coun-
ty levels;

= Educational institute hat is consisted fol-

lowing moments:
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1. The Extension does not have the clear
schedule of the courses and classes educating;

2. The Extension does not get down the dip-
loma and science degree;

3. The Extension uses informal and untradi-
tional methods of the studying for farmers and
ranchers, farm families, communities, farm busi-
ness and campus of the colleges and,;

4. The Extension uses very qualified in-
structors, experts with high importance skills and
specialized education;

5. The Extension has a wide auditory from
different social society. This is so important
when the quantity of the farmers has been de-
cline

6. The Extension makes the propaganda of
the precision farming [19].

Trust to the state farm policy and ready for
agribusiness activity are very important for
USDA and the Extension is a key factor in the
providing of the state farm policy and sustaina-
ble development of the branch on the base of
high efficiency and correct management deci-
sions all aspect farm business. The characterized
description is dynamics and this is always to the
Extension. They are following principles: equali-
ty, motivated people, science approach, educa-
tion [19, 24, 25]. They are the programs by the
farm development and realizing of the rounds of
the problems with correlated safe providing of
the food products and textile for Consumers in
the USA and others country and support export

programs for farmers.
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3. Conclusion

We believe, what it will be become the state
policy regulation in the Russian Federation new
generation cooperatives development. Farmers
and ranchers were made to obtain the big share
of marketing transactions horizontally and verti-
cally development themselves controlling more
productions units and participating in the vertical
linkages making ownership market channels. At
first development a new generation cooperatives
have been coming in the middle of 1970.

For Russia it could be important to know
more about creation of new generation coopera-
tives and making independence on the base U.S.
experience is developed business model for
Agriculture and native places. We and Andy
Seidl would like to receive data analysis from the
first point of view of farmers and ranchers. The
U.S. processing cooperatives are changed rapidly
in the side of vertical integration. The combina-
tion of right investments have been made the
new generation cooperatives are more complexi-
ty and completely done.

We believe that the U.S. experience are more
actual for Russia because the farmers could be
had the distribution the grain in the mill and
bread for finished goods to Consumers than only
grain and will be having more chances in the ad-
ditional share per dollars through a new genera-
tion cooperation.

Russian scientists and Andy Seidl through
joint papers to be sure that integrative behavior
of the farmers will have to have more invest-
ments and coordination. We should know more

traditional cooperatives will not get that for next
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stage of the integration development including
the level of the specification assets.

The U.S. science and research were made a
big job the giving characteristics of the new gen-
eration cooperatives development in Agribusi-
ness. They were following describing and cha-
racteristics:

1. Closed Membership;

2. The Participating dependences from right
accesses and ownership in the capital;

3. Transparently ownership;

4. The investments and assets could be com-
bined or not yet with additional cost and capital.

We are finally done the report that the vertical
cooperation is characterized following definition:
a ownership, a control and compensate of the
investors. We are sure what all three principles
are correlated. Integration of agricultural cooper-
atives is being included closed interbranch lin-
kages to internally in the Cooperative in the
supply chain.

The main aim of the Project and research
could be receiving improvement and develop-
ment scenarios of state policy regulation. There
is production alliance for new generation coop-
eratives. The quantity of the new processing co-
operatives had been increased as the agricultural
contracting. The new generation cooperatives
had been increased rapidly and so matter in
comparison elevators and supplying farmer co-
operatives. There has been demonstrated for new
generation cooperatives of the processing and
marketing developments finished agricultural
goods. Cooperation members should be provid-

ing raw materials and oil through market con-
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tracts. The quantity of these members is strictly
controlled at the share of the cooperation mem-
bers and passive responsibilities. The combina-
tion of the right investments in the cooperatives
and correlated with delivered responsibilities had
been made the new generation more complexity
and they were completely done. The project
should be developed in the agribusiness in Sama-
ra oblast with investments of 9 bin. rubles and
investing could be doing for ten years and ten
percentage of total value products growth and
rate of return will be three years for 2017 [16,
17, 20, 24].

Furthermore, these estimates reports are the
building of branding economy in the Agribusi-
ness in Samara oblast. Through good will from
state government to the investing used to be
speed Amortization of capital and that is in-
creased the competiveness and food safety. | and
Dr. Andy Seidl are sure that the new generation
cooperatives will be making liquidation of inef-
ficiency owners and giving out the work for fam-
ily farmers by the production contracts should be
invested in the financial resources. And farmers
provide this service for land and labor. There is
the U.S. model for cluster Agribusiness on the

example of Samara oblast.

References
1. Farm Bill 2014-2018, Washington D.C., USDA. 2014. 7000 p.
2. Johnson R., Hanrahan C., Schepf R. Comparing U.S. and EU Program Support for Farm Commodi-

ties and Conservation. CRS Report for Congress. Washington D.C. 2010.

3. Report USDA. Cynthia Nickerson and others. Trends in U.S. Farmland Values and Ownership. Feb-

ruary 2012. 47 p.

4. Agricultural statistics. Washington DC: USDA, 2000-2016. 990 p.
5. Agricultural cooperatives in 21 st Century. Report USDA Washington DC: 2002. 42 p.

6. Joskow P.L. Asset Specificity and Structure of Vertical Relationships: Empirical Evidence. Journal

of Law, Economics and Organization. 2008, 4:95-117.

7. Joskow P.L. Contract Duration and Relationship-Specific Investments: Empirical Evidence from
Coal Markets. American Economic Review. 2007, 77:168-85.
8. Martin S. Causes and Effects of Vertical Integration // Applied Economics, 1986. Vol. 18. P. 737 —

755.

9. Martinez S.W., K. Smith and K. Zering. Vertical Coordination and Consumer Welfare: The Case of

the Pork Industry. Washington D.C.: USDA, Economic Research Service. Agricultural Economic Report

753. August. 1999.

10. McFetridge D.G. The Economics of vertical integration in Agricultural Economics. Department of
Economics. Carleton University Ottawa Canada, 2004. N4. P. 525 — 531.



Modern Economy Success 2016, Nel

11. USDA, Risk Management Agency. Introduction to Risk Management. Understanding Agricultural
Risks: Production, Marketing, Financial, Legal, Human Resources. 2001.

12. Vertical coordination in the U.S. food system. Edited by Jeffrey S. Royer and Richard T. Rogers.
Brookfield USA — Singapore — Sydney, 2000. 783p.

13. Warren-Boulton F.R. Vertical Control of Markets: Business and Labor Practices. 1998, Cam-
bridge, Mass.: Ballinger Publishing Co.

14. Williamson O.E. The Vertical Integration of Production: Market Failure Considerations// Ameri-
can Economic Review, 1971. N61. P. 112 — 123.

15. Williamson O.E. Markets and Hierarchies: Analysis and Antitrust Implications. New York: Free
Press, 1975.

16. Balashenko V.A. U.S. State Farm Policy: Integration Experience. Russian Institute of Organiza-
tion, Labor and Management in Agriculture. Monograph. Moscow NIPKTs-Voskhod, 2013. 308 p.

17. Balashenko V.A. Forms and Methods Development of State Policy Regulation in the Agro-
Industrial Complex. Monograph. Moscow NIPKTs-Voskhod, 2015. 412 p.

18. Pshikhachev S.M. The U.S. Agriculture: main tendency development and ecologically and eco-
nomic sustainable development of the branch. Moscow RIAPI named after A.A. Nikonov, Enciklopediya
rossiyskikh dereven, 2011 442 p.

19. Russian Agriculture: Crossed or Barricades? Allan Mustard’s Speech. U.S. Experience of Devel-
opment Education and Agriculture. Textbook. FEP FAS USDA Washington D.C. 2010. P. 4 — 16.

20. Organization and Economic mechanism of agricultural state support. Bespakhotnykh G.V. Rosin-
formagrotekh, 2004. 352 p.

21. Report of Agricultural Department in Russia 2002.

22. Risk Management and Contracting in Agriculture: theory and practice. Monograph / S.M. Pshikha-
chev, V.A. Balashenko. K.A, Zhichkin, A.A. Penkin, Zh.S. Pshikhacheva, L.N. Zhichkina. Moscow
NIPKTs-Voskhod, 2016. 208 p.

23. Petrikov A.V. The modern situation in the agrarian sphere and product safety problem. Economist
2001. Ne3.

24. State program of Agricultural development on the 2013-2020. Report of the Russian Government
717 from 07. 14.2012.

18



Modern Economy Success 2016, Nel

Mandritsa 1.V.
Doctor of Economic Sciences (Advanced Doctor), Professor, Department of OTZI 1ITTI NCFU, Sta-
vropol, Russia.

Prof. Stefano Selleri

Universita degli Studi di Parma, Campus Universitario 1-43124, Italy.

Mandritsa O.V.
Candidate of Economic Sciences (Ph.D.), Associate Professor, Department of EAA IEM NCFU, Sta-
vropol, Russia.

Petrenko V.I.
Candidate of Engineering Sciences (Ph.D.), Associate Professor, Department of OTZI IITTI NCFU,

Stavropol, Russia.

MECHANISM OF ECONOMIC SECURITY RELATIVELLY TO MARKET AGENTS ON
POSSIBLE LEAKS OF BUSINESS INFORMATION

Abstract: scientific novelty consists in theoretical intentions about the composition, process and
agents of mechanism of economic security related to information protection from leakage and threats. The
zones of localization of the impact of information threats for the subject of commercial-economic activi-
ties and their likely amounts to ensure security. The levels of threats, and the threats of leaks that affect
the security mechanism with the correlation at the required counteraction market entities of the country.
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1. Introduction

Information plays a special role in the civili-
zation evolution. Possession of information re-
sources and their rational use creates conditions
for optimal management of the country’s econ-
omy and society.

One of the main factors ensuring effective-
ness in management of various economy spheres
and social life is in the correct use of information
from different kinds. Any information which car-
ries the cost — is the business information that
fills the country's economy with added value,
later becomes the "richness" of its people [1].

The theft of business information is accor-
dingly a form of enrichment, or "pure" profits of
a stealer (hacker), both are belongs to the level of
a separate individual person or at a higher level
of economic engagement. The malefactor does
not waste resources to profit from the economic
and industrial activity of the country market
economy agent, while the overall budget of
agents loses unnecessarily incurred costs, and the
state budget even on uncollected taxes. In this
regard, the government and agents are suffering
from unnecessary costs on the creation of jobs
and for the maintenance of market conditions.
Private farms receive less jobs and workforce
skills,
performance ability, and finally firms and corpo-

losing their competence and high-
rations are losing the proportion of income in the
form of sales on the market, and bear unneces-
sary costs of their activities.

The effect of business information leakage is

multiplicative as harm on three agents of a mar-
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ket economy country. The malefactor extract net
income immediately in the form of ready-made
business solutions, ready-made patents and inno-
vations, ready to previously created assets place
on the liberated market shares of goods and
products, new jobs for the firm, as well as saving
your company or receipt of benefits for govern-
ment spending, of which he is. And the situation
is changing in the overall geopolitical scale.

As part of the modern world, including mali-
cious acts more common are: listening to busi-
ness talk first corporate entities, state-owned
companies, or firms leaked business plans of
firms, avenues of business intentions to develop
and expand market share, the database leaked
customer, leak contractual prices cooperation
between market agents, and other business in-
formation which carries the future added value
or future policy benefits. The pace of malefactor
progress in different forms like hacker intrusions
and infiltrations, to a large extent depend on the
state of affairs in the field of information and
computer maintenance and protection of the
most important fields of activity of market
agents of science, technology, production and
management.

Particularly urgent is the problem of using
economic information in the sphere of material
production control, where the information
growth flow is the square progression of the
country's industrial potential. In turn, the rapid
development of process automation, the use of
computers in all spheres of modern life, in addi-

tion to the obvious advantages, resulted in the
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emergence of a number of specific problems.
And the quintessential total becomes the coun-
try's budget, namely its factors: the cost of the
creation of a favorable market factors all agents
to create added value and received from the State
revenues through taxes, fees. One of them is the
need to ensure effective protection of informa-
tion at all levels of Government "arrangement”.
From this perspective, the task of creating le-
gal norms setting forth the rights and duties of
individuals, collectives and State on turnover of
information, as well as its protection becomes a
vital aspect of information policy of the State. To
understand the depth and breadth of this task re-
levant theoretical aspect-the development of a
mechanism to justify the cost for information
security subjects of State-financed organizations.
Protecting business information, especially in the
economic sphere — is sufficiently specific and
important activity of all market agents. Consider
the behavior of firms in the event of damage
caused by the theft of its business information.
Potential subjects of economic and commer-
cial activity, creating a business (company) ac-
quires the resources to implement their business
ideas for profit. With the skills and competencies
he develops (embedded costs) his own business,
but every hour, day, year of the activity he wants
to make sure, first of all, that its activity is safe
for its ultimate goal — income and by creating
added the value of the product, service or prod-
uct, followed by extraction of profit and the
payment of all taxes and duties to the budget.

Also behave and private farms in the face of the
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country's labor market agents. By getting jobs
they put their expertise in their work, and if ne-
cessary then seek to improve their competence,
according to the new realities of technology and
progress. In the event of the bankruptcy of com-
mercial and state structures — they suffer damage
in the form of job losses and stop the develop-
ment of their competencies.

And the essence of all becoming the country's
budget, namely its factors: the cost of creating
favorable market factors of the market agents. A
further step should be, the creation of added val-
ue and income derived from this in the form of
taxes and duties. The budget shall bear the costs
due to the fact that embedded in the creation and
further logistics jobs, civilized market organiza-
tion ensuring all population of functions: educa-
tion, medicine, physical protection and other
areas. As a result, only a simple action of the ma-
lefactor, regardless of its damage level and fur-
ther theft of business information would cause
loss of company sales shares, market conditions
affected firms, the number of jobs at this compa-
ny, the future taxes that were due to the budget
by end- financial results of the company. On face
is the multiplicity effect from business informa-
tion theft.

2. Materials and Methods

However, it is the security of its information
systems that serve to its business process today
lends itself to many types of threats from the
outside. It is necessary to take into account that
security is the main feature of which is objective-

ly and realistically should have economic and
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commercial activities. To identify the impacts to

the mechanism the economic security of eco-

= ’Federal Security level macro-first

|The regional meso-level of security-the second ‘

|Loca| micro-level security-third ‘

Trust security software (min. RBL.):
* computer security.
» data security;
* safe software;
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\

Figure 1. Malefactors impact mechanism across all channels of leakage in the economy market agents

In turn, the security agents for country-agent
market, according to Figure 1 have the following
hierarchy:

Federal security

— The Russian government;

— The Ministry of Natural Resources — En-
vironmental;

— The Ministry of Emergency Situations —
Techno;

—  The Ministry of Internal Affairs - Physi-

cal;

— Ministry of Social Protection — Social,

—  Department of Energy - Energy;

— The Ministry of Trade and Industry —
Food,;

—  Department of Health — physical;
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— The Ministry of Finance and the Central
Bank — Financial;

— The Ministry of Communications — In-
formation;

—  Other ministries — Emerging other dan-
gers.

Regional security

— The Government of the edges;

—  The regional administration;

— Regional monitoring agencies.

Local security

— City Hall,

—  Municipal control institution;

— Commercial organizations;

— Budget organization (High school);
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— The population of the area.

Modern development and distribution of
computer systems and information networks
serving banks and stock exchanges, accompanied
by an increase of offenses related to theft and
unauthorized access to data stored in the com-
puter memory and transmitted over communica-
tion lines. Computer crimes are taking place to-
day in all countries of the world, and are com-
mon in many areas of human activity. They are
characterized by high secrecy, the complexity of
collecting evidence on the established facts of
the commission and the complexity of evidence
in court. The offenses in the sphere of computer
information can be performed in the form of:

— fraud by manipulating computer data
processing system for the purpose of financial
gain;

— computer spying and theft of software;

— computer sabotage;

— theft of services (time), misuse of data
processing systems;

— unauthorized access to data processing
systems and "hacking" them;

— traditional crimes in the sphere of busi-
ness (economics), made with the help of data
processing systems.

Criminals committing computer crimes, as a
rule, highly systemic and bank programmers,
experts in the field of telecommunication sys-
tems.

To date, the development of one of the market
agents, companies can identify the main chan-

nels (K) possible leak of business information [2,
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12, 16], to be protected at all levels of the me-
chanism (Figure 1 — indicated by Kn):

I. Channel Leakage company revenues:

1) Revenues clients (revenue) or information
about the customer base;

2) Revenue from the received target budgeta-
ry funds, or private equity thanks to the business
plans of the organization;

3) Revenue from the presence of market re-
search firm niche market,

4) Revenues from advertising research con-
ducted by consumer preferences,

5) Revenues from the introduction of new
models and research and development, patents
and licenses, copyrights, inventions, and other
capital investments.

Il. Channels "leakage" or excessive costs of
the company:

1) The cost of staff salaries to create an in-
formation system of the company, individual
farms and budget;

2) The costs of training for new jobs at new
products, company products and services, indi-
vidual farms and budget;

3) The cost of new equipment for new prod-
ucts, business products and services, individual
farms and budget;

4) The cost of marketing, advertising and
promotions for new products, business products
and services, individual farms and budget;

5) The cost of management and control of
business activities for the period — until the lea-

kage of business information and so forth.
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I1l. Channels "leak™ came the firm — which
protect the company's profit from:

1) Loss of customer complaint — non-
pecuniary damage;

2) Loss of violations of accounting or such
absence;

3) Losses on non-compliance of contracts or
transactions;

4) Losses from the lack of automated moni-
toring of financial relationships with banks and
creditors,

5). Losses from direct non-core business op-
erations,

6). Losses from a lack of control and audit of
economic activity.

7) Other losses.

3. Discussion

In the further part of this study, the authors
consider the proposed income security, labor se-
curity and capital protection on the economic-
theoretical level.

Consider the behavior of the budget of the
Organization in the event of loss, theft, damage
or destruction of its information (information
unit), as in the form of: a database of citizens, of
the personal data of employees, databases pro-
duced and planned services the budget organiza-
tion on its core State activities, information about
the distribution or finding assets, as well as other
various information in the course of their work.
The potential subject of economic and public
activity, creating or providing public service ac-
quires resources for realization of its citizens or

clients (in the case of extra budgetary paid basis)
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with a view to the fulfilment of public functions
or of the State order. Budget organization using
develops skills and competencies (bears the
costs, other expenses) your activity, but every
hour, day, and year it wants to be sure, above all,
that its activity is safety.

The question arises-what should be the cost
(cost) to create this kind of information protec-
tion to economically this was commensurate
with or as economists say is justified. It cannot
be allowed that the cost of protecting informa-
tion exceeded the cost of the public service itself,
or in other words-the cost does not exceed the
protection would be the amount of damage from
loss of information in the delivery of public ser-
vices.

Budget expenses is attached to job creation,
the Organization of civilized market with all
functions of the development of the population:
education, medicine, physical protection and
other destinations, and thus budget cares about
the effectiveness of the incurred costs.

Subject of our research budget organization
unit was selected to the North Caucasus Federal
University-Dept. of information security of au-
tomated systems (IBAS), which has been in exis-
tence since September 1, 2002 year. Area of pro-
fessional focus is technical, legal, and organiza-
tional support for the process of protecting in-
formation in automated systems of the Depart-
ment of IBAS in the provision of public educa-
tion services to students in the learning process.
Consider the information resources to be pro-

tected on our research facility. Total information
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object includes information arrays, datasets,
technical tools involved in processing and sto-
rage of information, personnel, and information

products. Logic justification evaluation of tech-

no-economic efficiency on the specified version
information security activities is presented in di-
agram 1[1, 4, 8, 15, 18].

Analysis of the current
safeties state of the object
information

[ Audit protection prior to the Event ]

Calculation of current threats and
security Before to the Event

.

Estimates of security Y Events )
v

Audit protection After the Event

.

Calculation of current threats and
security after the Event

o,

Calculation of economic
efficiency of information
protection activities

Grown object
security

End of finding
Events protection

of information security activities

Diagram 1. Logical structure of justification of technical-economic justification (TEJ)

Looking at the category "threat" and "dam-
age" leaks of information that the category
should (or risk) threat of information leakage is
dynamic, it is not constant at different stages of
the life cycle of the Department of IBAS (finan-

cial department budget filling). At the same time,
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it is accompanied by two characteristics: the li-
kelihood and amount of damage. In the literature
is widely considered one of these categories. So
widely well-known formula of risk R (RE) (1)
[1, 3,13, 19, 20]:

RE = Prob (UO) * Loss(U0) (1)
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and its Russian equivalent [2, 11, 13, 19, 20]:
R = p Threat * C Threat

where:

p Threat-the likelihood of threat of injury,
RH. number;

C Threat-the amount of damage, €.

Given all of the above, we propose in the
economic part of the theory of information secu-
rity budget [3], namely, the technical-economic
justification (TEJ) of information protection
activities (safety events) need to introduce a new
indicator:

- Budget-security update (BSU).

Logically true will claim that IBAS Depart-

ment resources spent (3. events) during the re-

porting period, activities on protection of Budget
should lead to improving the security of its in-
formation and reducing the likelihood (risk)
threats, as well as reduce damage amounts, re-
spectively, against the loss of information in the
future, you can express the formulas (2, 3, 4).

So to protect «Budget-security update
(BSU)» Department IBAS formula justification
activities at improving security will look like-

ABSU (2).

_ (Rafter events—RBefore events)*(B2p1e—LEventsggy)
ABSU,q,c = |

Where Before and After events, the Risk is

determined by calculating R:

R = p BSU = C BSU, ©)

p BSU-the likelihood of threat of damage to the
budget of the Department, RH number;

C BSU-the amount of damage for Department
of IBAS from loss of information, €.

B 2016 — budget of the Department IBAS, €.

For the base period BSU (4):

BSU, o, = p BSU=C BSU*(BZME_}.

(4)

Bzo1s
The rationale for selecting the proposed activ-
ities (Events) for the protection of Department
budget IBAS will be an expression (5) or that

would mean BSU-grown object security:

BSU,016 = BSUjp;s. (5).
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Bzo1e @

4. Results

Based on the results of the risk assessment
calculation shows that at the moment the Organ-
ization's security policy for 2015 year requires
revision and modernization.

Special attention in the development of addi-
tional means of protection of confidential infor-
mation should be given to means of authentica-
tion when accessing information stored in elec-
tronic form or as a countermeasure for this vul-
nerability is not present. The risk of threats to
the system as a whole for the budget of the or-
ganization is the Department amounted to 0,73
IBAS that is high (risk).

The result of the audit the audit table was

drawn up, with quizzes to assess the level of
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threat to the current system of information secu-
rity [4, 5,6,7].

List of issues included minimum requirements
for the smooth operation of the Department of
IBAS in protection mode "above average". Ac-
cording to the obtained results, the current level
of security audit of the Department of IBAS to-
taled 44 points-average, this means that the De-
partment can functioning.

On the basis of the conducted analysis and
audit of threats and calculating the probability of

their occurrence, we were offered standard on

today's measures to strengthen the protection of
the information of the Department of IBAS.

The measures proposed are the feasibility of
their implementation if the economic effect of
the action is higher than the costs of their im-
plementation. Imagine in table 1 the calculation
of the overall budgetary cost (value) object in-

formation.

Table 1
The annual budget of the Department of IBAS (€), 2015 year
SALARY
Workers The sum of the
ITEMS per month
Payroll  Department em-
15 17500 3150 000
ployees
Costs (maintenance, light,
energy) of the Chair on the 15000 180 000
activities of the
o ) 20% of the cost of the
Depreciation of equipment on _ _
equipment from its re- 6 064 630 606 463
the balance of the Department |
sidual value (50%)
Depreciation of existing re- | 20% of the cost of the
medies for the balance of the | equipment from its re- 34 457 3446
Department sidual value (50%)
TOTAL annual budget on
the amount of damage
faculty 3939909

Further, the cost estimate was made of the
measures to increase information security de-
partment at IBAS 2016 year of following condi-

tions:
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- experiment on software development for
Department of IBAS will be spent 24 days or
work-168 hours;

- the cost of materials purchased semi-

finished products and articles;
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- basic salary; additional salary;

- standard deductions; the taxable base;

- retention;

- deductions of the uniform social tax;

- overhead costs; cost of machine time;

- energy costs;

- purchase costs of programmers to protect
information (KARMA, Crypto-Shield, Emsisoft
Online Armor Premium), which amounted to-31
075 €.

Thus, the total cost of the proposed activities
(Events) to improve information security de-
partments IBAS amounted to 43606.27 €.

In the next phase, we will perform a repeated
audit using previously prepared table with
quizzes to assess the level of threat to the current
system of information security, analyze the data

obtained. Putting into operation of the proposed
increases on the total protection of the object af-
ter events on the 6 conventional units (50-44).
Calculate on the proposed authors methodol-
ogy assessing the effectiveness of budget ex-
penditures on protection (table 2) in terms of
"Budget-security update (BSU) formula 2." [1].
In doing so, we remind that Budget-security
update (BSU)' is a coefficient that reflects the
attitude of the amount spent by funds on technic-
al security tools to develop software and other
security features to total budget of 1B object (rel-
ative number) protection rate range from an eco-

nomic point of view is from 0 to 1.

Table 2

Budget-security update (BSU) before/after Event

Budget-security update ' in advance Before the event 0,000874563

1 | Audit Budget-security update of threats be- )

fore the event Points “
2 | Event cost estimate Estimates 43 606
3 | New price Protection Department budget Budget + Estimates 47 052
4 | anew annual budget for Department 2016 budget 3983515
5 | Budget-security update after the event p.2/p. 4 0,011811671
6 | Audit of threats after the event points 50

Figure 2 would reflect the resulting calculation of indicator "Budget-security update’.
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Figure 2. Budget-security update of threats before/after the event

According to the formula we get the follow- Perform according to the methodology of cal-
ing 5 change: culation of efficiency the amount spent funds on
BSU,q16 = BSU,q4c technical security tools to develop software and

) other security tools to the total budget of the ob-
Or Budget-security update of threats be- Y g

ject information security (relative number) and
fore/after the event J y ( )

give details of the calculations in table 3.
0.037518(BSU),q16 > 0.000874 (BSU) 015

Table 3
Efficiency before/after the event, €
1 The cost of one unit of the threat before the event 89 543
2 The cost of one unit of the threat after the event 79 670
3 The effect of activities (decrease value) 9873
4 Effectiveness of activities 20,98%

The resulting indicators will reflect the cost of one unit of the threat before/after event in Figure 3.
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Figure 3. The cost of one unit of the threat before/after event

5. Conclusion

After the event the cost of conditional units
(with likelihood 0.73) declined with the price of
one unit with 89 thousand. € up to 79 thousand.
€, the absolute effect of the activities thus totaled
=9873 €.

In turn, the effectiveness of budget expendi-
tures of the Department of IBAS for the pro-
posed us event on protecting information in
terms of the object «Budget-security update of
threats before/after the event» amounted to $
20.98%.

"Budget-security update" amounted to € per 1
0.00087 activities € budget of the Department of
IBAS, and after the event was 0.0118 € per 1 €
budget Chair IBAS that 11 times higher than
prior to the event.

30

This is a technical-economic justification
(TEJ) for the adoption of the proposed activities
(events), to improve the information security of
the researched object and its subsequent imple-
mentation.

When repeated calculation of information se-
curity risks of the Department of IBAS, taking
into account the modifications result was im-
proved 80%, namely the risk of loss of informa-
tion resource of the Department of IBAS is just
8.3758%.

In the following articles, the authors propose
to your attention new indicators in the form of:
cash-safety, security and capital-profit protec-

tion.
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INTEGRATING THE LINEAR DISCRIMINATE FUNCTIONS USING PROBABILITY
MATRIX TO GET ABETTER CLASSIFICATION

Abstract: the multi-linear Discriminate analysis is one of important statistical methods that classify
one or more of groups based on the specific features of variables,The basic objective of the discriminate
analysis is to build a base derived from adjectives in the vocabulary classified to two or more of the sam-
ple imposed, and building Discriminate function of Fisher and used in the process of discrimination,
where we can use this function to know the new single belong to one of these groups, and in addition to
predict which one provides us the rules of classification, this research aims to improve the classification
using all the linear Discriminate functions by forming a matrix of Probability for moving among the clas-
sification function to get a better result of classification, then making a classification of each group ac-
cording to the function that has the largest probability in a Probability matrix. The case study shows that
we get a classification ratio by using all the discriminate functions better than the classification ratio by
using only one function.

Keywords: multi classification, discriminate, fisher classification

1. Introduction more groups by a fixed discriminate function and

The Discriminate Analysis is the important how this function will be find coefficients ac-
tool in the multivariate statistical analysis, which cording to the measurements or standards that
interested in how to distinguish between two or are obtained from the vocabulary.
more groups, the basic idea of the discriminate is Discriminate analysis is a classification prob-
to distinguish between overlapping groups or lem, when two or more groups, clusters, or popu-
similar have the same characteristics or qualities, lations are known a priory and one or more ob-
in other words, is a statistical method that use of servation are classified into one of the known

a set of variables to distinguish between two or
32
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populations based on the measured characteristic
[1].

The linear discriminate analysis is considered
as one of the most important multivariate analy-
sis methods, which interested in studying the ef-
fect of a set of factors of different groups on be-
longing an observation to this group or to anoth-
er.

It is also used to distinguish between two or
more groups are similar in a lot of characteristics
depends on a number of variables [2].

Discriminate analysis is used to classify the
elements of any variable into two or more groups
depending on the variables which have the spe-
cific features, and also it is considered as an in-
strument for identifying all variables that contri-
bute in the classification process, In addition
helps us in the prediction that gives us the effi-
ciency of the classification rules [2].

The linear discriminate function formed of li-
near structures of variables will be optimal func-
tion when the probability of error classification
is small are possible, there are some assumptions
must be applied on the used data like:

1) The variables must be independent

2) The variables must have a normal distri-
bution.

3) The variance of variables must be equal
[3].

2. Research Objectives

Our research aims to use all classification
functions in the classification process that can

improve the classification ratio by using a new
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method based on probability matrix. Moreover, it
aims to:

1. Highlight the most important statistical
methods in the multi-classification, which ex-
plain the relationships between the studied phe-
nomena.

2. Use the probability matrix for moving be-
tween studied group and classification functions.

3. Apply the proposed new method and
compare it with the classical method of classifi-
cation.

3. Research Methodology

Our suggested approach uses a mathematical
analysis to get scientific and logical results. In
addition, we used appropriate software, such as
EXCEL, SPSS22.0 in practice in order to fulfill
the objectives of the research.

4. Linear Discriminate Analysis

Linear discriminate analysis is one of multiple
data analysis methods which contain the stage of
the discrimination and stage of the classification.
The main objective of discriminate analysis me-
thod is to build a base and rules and then used
them to determine how any single observation
can belong to this group or another [3, 4].

Moreover, a function of discrimination is a li-
near structure of independent variables, which
used in the process of discrimination. The classi-
fication process comes after configuring discrim-
ination function which used to classify a new
individual to one of the groups under the study-
ing by less error possible ratio [4, 5].

We use linear discriminate function when the

studied populations:
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1) Have multivariate normal distribution.
2) Have different averages.

3) Have matrices variation is equal [6].
5 The

analysis

Binary linear  discriminant

The discriminate function is the model that
can be formulated based on the sample that was
chosen vocabulary randomly and placed in two
different groups, and we can by this function
teste and determine which the individual be-
longs to any group [8].

The basic idea of the linear discriminate anal-
ysis is to find the best straight separates data into
two different groups.

And usually they are separated or classifica-
tion of vocabulary based on measurements taken
from p random variable represented in the ma-

trixXT = [XI,XE,...,Xp],If we assume that,

the area of the sample will be divided into two
parts:

I1,first group contains p variable size n,
and II,the second group also contains p variable

size 1n,,lt is not necessary to be n;=n,. Assum-

ing that the vocabulary of the two groups are dis-

tributed multivariate normal distribution, two

means vectors are different ), 4 @Jand equal
varianceX; = X, = X

If we have the

riables X = [X,, X5, ...,

va-

X, 1 the linear func-

tion which join this variables as follow:

f = WJ_XI + W2X2 + -+ W.pX.p (1)
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Where f is called discriminate function and
represent the linear combination variables and
we can write it in the following formula:

f=w'X 2)

Fisher suggested to estimate coefficients w
classification so as to give a better distinction
between the two groups by maximize a Fisher
function [9]. And expresses its as follows

Jw) =

W SBw
wT Sy W

©)
Where:
S p:Between classes variance matrix and ex-
press as follows:
Sg = ()E{l] _)f{?]](ffil] _)E{?]]T. ()
WhereX (1 vector average of the first group

X @) vector average of the second group

Sw:Within classes variance matrix is given as

the following:

Sw = ST +53. (5)

SP =D X-XOYE-XO)T i=12
X
Where: $7Matrix variation of the group i.
Taking the maximum value for the inverse
function of Fisher we get a vector "coefficients

function classification " of the (p x 1),

531-\»] g l(X{lj X{ZJ:] (6)

w SWW

W = arcmax [

We note that f is a linear combination of the
original variables X, and represents a straight
line between the two groups. If there are two
groups we have only one discrimination func-
tion, and in the case of three groups we have two

discrimination functions.
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6-Findinding a Cut point:

When we want to classify a new vocabulary,
we must know the point that separates the two
values, so if you have a value greater than the cut
point, this individual is classified for a particular
group, but if it less than the cut point ,the indi-
vidual is classified for other groups, but if it
equal the cut value it classified to one of two
groups at random, the value that helps in classi-
fication of a new vocabulary called cut punt.

cut point is an average of the mean discrimi-
natory values of the two groups as a middle val-
ue of the two groups. If the symbol our point of
separation as (L). we calculated the cut point of

the following formula:

Fiadyglzd

L=— @)

F):Average discriminatory value for the first
group.
f ). Average discriminatory value for the

second group.

Base binary classification according to the li-

near function of Fisher:

The classification process is the subsequent
operation After you structure of the discriminate
function and test their ability to distinguish by
using cut points, this process represents the main
objective of the discriminate function composi-
tion is to use this function to the classification
,and prediction.

We classify a new resulting observation from
f to one of two groups based on the cut point (L),
which makes the probability of misclassification
as little as possible.
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1) If the value of f > L classify the observa-
tion to the first group.

2) If the value of f <L classify the observa-
tion to the second group.

3) If f = L represents the common points
are outside the classification, or randomly put it
in any group.

7- The multi Linear Discrimination

Suppose we have K groups, each group con-
tains P of variables and each variable have n;
observations.

n; — is the size of the sample drawn from the
group |

=X ®)
Let B is the variance matrix between groups:
B=YLnXY-DHEY-XT (9

Where, X — vector of average for group i

i

o -2 (10)

X — The general average is given as follow-
ing:
— 1 —_ l -
X = ;EﬁzlniX{lj = ;Z£1Z?;1Xij-(ll)

Let WT®_ the variance matrix of within
group i

WT® = E;i 1(‘]{1;‘ - ‘fa')(Xq - ‘fa')r- (12)

And WT — the variance matrix of within the
groups

WT=-3E Wr®. (3

Our goal is to create a set of linear structures

which are linear functions of discrimina-

tionf = [f“:',f{z:', ....,f{":'], where r is the
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number of discrimination functions. In general
the Number of discrimination of K groups and P
of variables is:

r= No. of Discrimination Functions=min (P,
K-1)

For this purpose, Fisher suggested to find the
maximum value of A function according to b;
where b is the classification functions coeffi-
cients

bT Bh

- BTWTh' (14)

To maximize A, we take the partial derivatives
according to b and make it equal to zero, where

we get:
(WTiB—M)b =0 (15)
To get the linear discrimination function coef-

ficients b, we Find:
|[WT*B— | =0 (16)
Then we Find the values of A where the big-

gest value is the biggest root of the ma-

trix WT 1B, so we get the first discrimination

function coefficientsb ;
bl = (b11,b21, ...... Jb‘pl].

We denote byf{l:'to the first discrimination

function and write it mathematically as:
The second biggest value of the root of the
matrixWT‘lﬂgives us the second discrimina-

tion function of coefficientsbh,

bz = (blzyb:zz; ------ !hpZ]_
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We denote byf{ﬂto the second discrimina-

tion function and write it mathematically as:

Wheref Muncorrelated with f).

So we continue tof ™ which is uncorrelated
withf@ f& -1,

All these functionsf™, F@), .., fMare
called the linear functions of discrimination,
which can be expressed by the following matrix:

f=b"X

The number of the distinct functions for K of

groups and P variables depends on the

rank(WT ~* Bethe rank (WT .., Jequal to (p)

(rankWT 1= rank WT), and rank (B) be
smaller for (P, K-1) r = min (P, K-1).

8-Base multi-classification according to the
linear discriminate function to Fisher:

1) Find the coefficients of the linear discri-

minate functions b and then drop the data on all
functionsf = b7 X.

2) Find the averages of the groups through
the following formula: f ) = hT X KD,

3) Order the Ascending averages groups.

4) calculate the cut points between the aver-
ages of the groups and that which their number
is equal to the number of groups minus one
which is given the following formula:

F04 70
2

CutPoint,,) = s FE ],

m=1,2,....k-1.
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5) Make the classification of the data ac-
cording to the first function.

9-Testing the significant of the linear dis-
criminate functions: This step is the most im-
portant steps of the discriminate analysis, it
means to test the ability of the function to distin-
guish between the groups ,else this function will
not be used in discrimination and prediction the
new unknown of vocabulary. If the function is
significant, this means that they have the ability
to distinguish between groups, and if the func-
tion is not significant, it means that the function
does not have the ability to distinguish between
groups.When we want to distinguish between the
groups, we must test the hypothesis of equal
groups.

H, = ™) = ¥ (This means that the func-
tion has no ability to distinguish)

H, = Y™ = ¥&)(This means that the func-
tion has ability to distinguish),lt is clear from the
text of the primary hypothesis that the average of
the discriminatory values of the first group are
not statistically different from the average of the
discriminatory values for the second group.If
you were to accept the primary hypothesis, this
means the discriminatory values of the two
groups have the similar pattern and this indi-
cates, that the function has no ability to distin-
guish).In the case of reject the primary hypothe-
sis, it means that the discriminatory pattern of
values in the first group differs from the pattern
of the values in the second group, which refers to

the function has the ability to distinguish.
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some of the Measurements which are used
in the case of the discrimination between the
two groups: 1. Measurement Hotelling: Hotel-

ling symbolized by as follows:

TZ — M1,
ny +n,

Where:
D? = (X, — X,)s ' (X1 — Xy).
Using the F test, which will be phrased as fol-

lows:
ﬂ1+?12 _F - 1

Fogt = «T?
“al ™ (n,4+n,—2)P
we reject H,if:
F.. = E/(P,n;+n,—P—1)And ac-

ceptH;,and this shows that the averages of the

two groups are equal, there is no significant dif-
ference between the two groups, this means that
the distinctive linear function is scalable to dis-
tinguish a high degree.

In the case of the distinction between more
than two groups:

The primary hypothe-
sisHy = 71 = 72 = ... = 7,
The alternative hypothe-

sisH, =YW = ¥U) i =5
2.Measurement Wilkes Lambda:

The value of this scale is ranging between ze-
ro and one, if the value close to or equal to one,
this indicates that the averages of groups are
equal, so there is no distinction between the
groups, this means that the distinctive function is
non-discrimination. If the value is close to zero,

this indicates to the strength of the discrimina-
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tion special function. It is calculated according to
the following formula:

Sw
Sy + 355

Sy + Matrix variation and co-variation within
groups.
Sg: Matrix variation and co-variation between
groups.

3. Measurement y " 2

This test is more accurate than the scale and

Wilkes Lambda ,and formulated as follows:
x2=—-N=log(A)

Be distributed roughly comparable to the y 2
degree of freedom of

P(K-1), it has developed a form by Bartlett,
Barttlete to the following figure:

x2=—[N- 1—%[!’ + K)] *log (4)

Degree of freedom of P(K-1)
4. Measurement Rao:
Rao develops this Measurement, and its ma-

thematical formula is:
1;'
1— A" ms—2A

F = - *
ﬂlx5 P(K —1)

Degree of freedom
of dfy = P(K — 1)&df, = ms — 24.

Where:

1
m=N—§[P—|—K)

1,
PI(1—-K) -4 ]'2
TPy a-—K?-s
PIK—1)—2
A=——
4
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10- Test matrices equal variance and co-
variance for all groups: This test is used to de-
termine the appropriate type of the models to
represent the distinctive function between the

groups. The Primary hypothesis
areHy =%, =%, = =%,

The alternative hypothesis
aretHy =I; # L L#F]

some of the parameters which are used in
the test matrices equal variance-covariance:
1) Measurement Box:
The calculable test is given in the following
format:
Box'sM=M=C

Where:

K K
M= InlSlZni —ZnimlSil
i=1 i=1 .

S;is an unbiased estimate forZ;

k
=1 1;5;

= vE
Ej:lnf .

&
Z 1 1
ng Lign,

i=1

B 2P2 +3(P—1)
B 1_6(P+1)(!{—1)

r _ 2
Box's M=M=~C ~ Xla“'z[h'—lj{P—ljl

11-Classification errors:

After the process of discrimination to the new
vocabulary between the groups, we have the two
types of classification errors:

i.  Virtual error:

It represents the number of vocabulary that

classified a line apparently which it has two cas-

€s:
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1- Classification of vocabulary to the second
group which originally belonged to the first
group and symbolized the number of vocabulary
that is classified wrong with this status sym-

. T
ratio:Py, = f
1

bol(m4,)Accordingly,  the

Represent the ratio of VVocabulary that belongs to
the first group and classified wrong in the second
group,

2- Classification of vocabulary to the first
group which originally belonged to the first
group and symbolized the number of vocabulary
that is classified wrong with this status sym-
31

ratio:P,; = .
2

bol(n,4 )JAccordingly,  the

Represent the ratio of Vocabulary that belongs to
the second group and classified wrong in the
first group.
ii. Real error:

It represents a real rate of the misclassifica-
tion in the community, where they are the true

account of the following equation error ra-
. D
tio:Pyy = Py = ‘?5'[_;]'

D- represents a measure of distance square,

which measures the distance between the groups,

pairs and given to the

tion:D? = (X, — X,)5 *(X; — X;),The extrac-

relationship: equa-

tion of the probability of a normal distribution
tables. the small probability and approached zero
This indicates to the probability of misclassifica-
tion real meager, it means that the function is
strong in the process of discrimination and clas-
sification, and if the value of probability is ap-
proaching to one, it indicates that the probability
of misclassification is large, this means double
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the function in the process of discrimination and
classification.

12- Dummy Variables:

It requires to the analysis of linear models
such as distinctive linear function and other li-
near models, that the independent variables are
the amount of variables, but in fact, we find that
there are many quality variables help to explain
the changes of the Al dependent variable.To en-
ter these variables in the model analysis , it must
be converted into a Dummy Variable, the photo
is a variable that takes the specific value
representing the categories or attributes of the
qualitative variable, where they are transforming
qualitative variables to mock variables to take
the specific value representing the categories or
attributes of the qualitative variable, and the
word (Dummy) means that the values you take
of these variables do not point to a real mea-
ningful measure but are only used to distinguish
the characteristics of qualitative variable Where
qualitative variables are converted to mock va-
riables which take value (1) if there is a pheno-
menon that is expressed in the qualitative varia-
ble value (0) If this phenomenon is not available.

Now we will present a new algorithm pro-

posed in our research that's where it has been

conducting classification process at all discri-

minate functions.

In traditional classification, the first function
has the largest variance ratio and it used in the
process of classification.

In our research, we have conducted classifica-

tion process at all discrimination functions and
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we got a better classification results than the
classification on only one function.

14-A New Algorithm for Classification

The proposed new method for classification
has the following steps:

1. Finding the linear discrimination func-
tions coefficients b and then drop the data on all

functions
f=b"X
2. Finding the averages of the groups from
the following formula:

F&) = pT R

3. Calculating the Cut points between the
groups averages (the number of cut points equal
to the number of (groups-1)), and can calculate
them from the following formula:
FO 4 FO)

CutPoints = 5

SLF]

4. Making the classification on all classifi-
cation functions
5. Creating the probability vectors of correct

classification on all classification functions :

pim = [PJF;R]JPE(;R]! J‘DIS:RJ ym=1.2,..,r

Where pj; is the correct probability of classifi-
cation on group i(it means the observation was in
the group | and classified in group i)

6. We classify any new observation using
the first classification function ,and suppose it
lies in the group s, then compare:

l_fPL{Ll:] P':l:] P':E:]

=max( Ln 4L -

..,PL{;']).

We select the first function to classify it; oth-
erwise we classify the observation using the

function i where:
(@) (1) plz) (r)
Y =max(RY,BY,...BY)
7. The classification function in general will
be:
Yx _ f(m] ,RL(E’?’?J _ maX(PL(Ll],PL(f), .
L:1,2,..k

Y* = f™ :max{a,a,,..,a,}=C

B )im=12,r

Case study:By using Excel, a simple random
sample was generated. The generated sample
contains three groups; two random independent
variables in each group, and 5 observations for

each variableX, X, and the variable Y refers to

the groups.
Table 1

Representation of independent variables

Yy (1 /1 1 |1 1 2 |2 (2 (2 |2 (3 (3 |3 |3 |3
X114 |2 |2 |3 (4 |9 |6 (9 (2 |[10/6 (8 |5 |1 |3
X1 (4 |3 |6 (4 (108 |5 |8 |9 |3 |4 |2 |7 |2

1) Calculating the mean vector for the samples as in the following table:
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Table 2
Average of the variables of the three groups
The average of the variables X4 X,
Group 1 3 3.6
Group 2 8.4 7.8
Group3 4.6 3.6
2) Calculating the coefficients of linear functions , and values in the following table:
Table 3
Classification coefficients
Second function First function Variables group
-0.581 0.851 X4
0.689 0.765 X,
3) Calculating by using the first function: 4) Calculating by using the second function :
Fai{ F2{
4169 , 4.762, 3997, 7.143, 6.464,
15.309, 11.226, 11.484, 12.163,15.395
7401, 9.868 , 5785, 6.206 , 4.083}
—-1.631, 159, 0907, 2.394 , 0.436 1.67 , 2.032, —1.775, 0.183,
0.401,—-1.413 ,—1.884, —1.522 ,4.243 ,—-0.362 }

5) Computing the means for all groups on the fi =[-058 0.689] [33.5] — 0.740

first function:

= 84
_ 3 £ =[—0.58 0.689] [?_8 = 0.502
fi =[0.851 0.765] [3 6] —5.307

4.6
36l = {].18?'.

fy =[-0.58 0.689] |

£ =[0.851 0.765] [g'g] = 13.115
' 8) Making Ascending Order the means of

f: =[0.851 0.765] [;2] = 6.6686 groups and created cut points for the classifi-

) ] cation process on the second function:
6) Making Ascending Order to means for

. —0.187 + 0.502
groups and creating a cut points for the classifi- CutPoint1 = 5 = 0.157
cation process on the first function . 0.502 + 0.740
CutPoint2 = =0.621
, 5.307 + 6.6686 2 :
CutPointl = > = 5.98

9) Classifying results by the two functions in

CutPoint2 = 6'6686; 13.115 =9.89 the following table:

7) Computing the means for all groups on the
second function:
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Table 4

Classification on two functions

Origin AEIENEAEAE
groups

2

2 2|21 3|33 3 3

Glassslvbyl 1 | 1 | 1 [ 3| 3| 2
first
function

2

2 |32 |2 1313 1 3 1

Classifyby | 3 [ 1 [ 1 1
second
function

o
Pt

10) Creating the correct probability vector on

first function and it is:

p) _ [E N E]

5 51
The vector shows that 3 observations were
classified correct on first group, all observations
were classified correct in the second group, and
3 observations were classified correct in third

group.

11) Creating the correct probability vector on

the second function which is:

3 24
(@) = |——_—
? [5 551

We take the first observation and classify it

using the first function; we found that it lies in

the first group, then we correct probability classi-

fication on both functions:

[P':lj

©OpP] =2, 2]

So we classify according to first function (the
probabilities are equal). In the same way we
classify the second observation according to first
function. We take the last observation and classi-
fy it by the first function which lies in the first
group, then correcting probability classification

on both functions:

(1)
['PJ!,:;I: »

PPT =12, ¢l
5 5
As shown, we classify it according to the
second functionP (2.

Table 5

Comparison between traditional and the new method of classification

Origin 1|1 1 1 1 |2
groups

2

2 |2 |2 '3 3 3 3 3

Classify 1] 3 1 33| 2
by  first
function

2

2 2 2 3 3 1 1 1

Classify <2 E T = T
by second
function

(3]

(3]

to

New 1(1 1 3 3
method

(Sw]

]
t2
b2
(5]
LV
(WS
p—
(V8]

From Table 5, we find:
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e The probability of correct classification
according to the first function for all groups is
73%.

e The probability of correct classification
according to the second function for all groups is
60%.

e The probability of correct classification
according to the new function for all groups is
80%.

6. Conclusions

As shown in table 5, we got better ratio of
classification by using the new method than the
ratio of using traditional methods and:

1. The percentage of correct classification

using Fisher linear function by the first function,

which has the largest variance ratio, was 73%,
which is considered as a good ratio.

2. The percentage of correct classification
by the new method (i.e classification using prob-
ability matrix by two functions) is 80%, which is
an excellent ratio.

Depending on the above results, we recom-
mend using our algorithm in practical studies
because, as we proved, it works better than the

classical methods.
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THE INVESTMENT ATTRACTIVENESS AND FEATUARES OF FORMATION OF AGRO-
INDUSTRIAL CLASTERS IN THE RUSSIAN ECONOMY

Abstract: the present article reflects the authors' views on the subject of different approaches to ex-
plore features of changes in the agrarian sphere of economy. Authors think that one of the best ways to
change the form and ways of economic management, according to the authors, is to create agro-industrial
clusters in Russia. The authors consider some theoretical aspects of creating agro-industrial clusters in the
system of national economy, pay their attention to historical aspects of dialectic development of the clus-
ter theory, analyze a possibility of exploiting advantages of clusters in relation to the agrarian sphere of
national economy, carry out a development of the author’s hypothesis of an official functionally struc-
tured modeling of organization of agro-industrial clusters and offer to consider agro-industrial clusters as
a possible way of the reformation of business patterns in economy of the Russian Federation. Special em-
phasis is placed on the exploration of the different issues of investment attraction and investment climate
of agroindustrial clusters based on soil and climatic diversity of a region along with historically estab-
lished distinctive features of economic management. Additionally, the article demonstrates a development
of the authors' hypothesis of an official functionally structured modelling of investment attraction of re-
gional agro-industrial clusters.

Keywords: agro-industrial clusters,, investment attraction, investment potential

1. Introduction timal solutions while reforming. Recently more
Difficulties of the whole process to create an attention has been given to agro-industrial clus-
agrarian sphere within the RF economy persuade ters acting as a determinant of a stable develop-
researchers to search for the ways and methods ment of the agrarian sphere of national economy.
of solving the existing problems, including While the scientific society continues controver-
scientific and theoretical grounds to accept op- sy about the grounds of creating agro-industrial
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clusters, the choice of optimal organizational and
structural models as well as alternative invest-
ment sources, this economic phenomenon gradu-
ally occupies a niche in Russian practical eco-
nomic management. In 2015, for instance, in
Novgorod Region, which in Russia historically
belongs to poor soil zone, a large- scale company
called “Bristol, Ltd.” has proceeded to imple-
ment the project on agro-industrial clusters [25].
The creation of this particular agro-holding, like
any other large-scale investment project, is
graded. The startup period, which will last until
2016, focuses mainly on plant-growing produc-
ing, cultivating, stocking and processing potato
in particular. It should be noted that the potato in
Russia, according to some unspoken rule, is con-
sidered “second bread” and despite the technolo-
gical changes people continue to plant it in their
personal subsidiary plots (PSP) and their subur-
ban plots (so called dachas). In this case two
specifications are of special interest. Firstly,
Western economies lack such form of economic
management as Personal Subsidiary Plots (PSP)
and suburban plots (dachas), which are based on
the right of private land ownership [11]. Second-
ly, potato planting on one’s own land for indi-
vidual consumption and surplus sale on the mar-
ket can be regarded as one of the deep-rooted
traditions in Russia concerning land economic
management, which is no longer used in the
Western practice.

The issue to create clusters in agrarian sphere
of national economy is not completely new. For

example, zoning matters and specialization of
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economic activity, as well as integration ties
formation depending on the dominant features in
the production process in the agrarian sphere of
land resources and environmental factors were
given consideration even before market-style
reforms both in theory and in action [11, p. 192-
195]. Local systems of regional agrarian clusters
in periodical shock conditions of the RF agrarian
economy affected by both endogenous and ex-
ogenous factors can be seen as stable develop-
ment point for the whole system of national
economy. Exogenous factors in modern condi-
tions can influence seriously the heightened in-
vestment interest to agrarian sphere of Russian
economy due to absolutely new “phenomenon’:
the policy of “sanction opposition” between Rus-
sian and Western economies. This phenomenon,
which sprung up as a “product” of ill-explicable
(from a common sense point of view) decisions
of political institutions of the European coun-
tries, the USA and Russia, and on one hand, be-
came a hindrance to further development of ob-
jective globalization process of agro-industrial
markets. On the other hand, that phenomenon
made relevant the necessity to solve problems of
providing inner expanded production in the agra-
rian sphere of the RF economy [12]. According-
ly, the writers assume that the investigation of
potential investment possibilities in the sphere of
RF agrarian economy and the analysis of region-
al investment potential to create agro-industrial

clusters presents a keen interest.
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2. Materials and Methods

While writing this article as an outcome for
intermediate research of forming agro-industrial
clusters aspects depending on investment attrac-
tion analysis in various regions of Russia, the
authors chose to use the following research me-
thods: abstract-logical, monographic, analysis
and synthesis method, along with the statistic
and investment analysis methods. Theoretical
and methodological approaches in the research
of agro-industrial clusters in the economy system
of Russia requires, in the first place, to define
more precisely the basic definition - “agro-
industrial cluster” [11, p. 16-23]. The input in the
economic turn, the common term “cluster” is
usually referred to M. Porter.

M. Porter associated this concept with geo-
graphical concentration of transactors, bound by
one, and the same type of economic activity as
one of the mechanisms of competitive advantag-
es for such activity. However, initial sources de-
termines essential characteristics of this particu-
lar definition were observed in the works of J.
Thunen and A. Marshall. Long before using the
term “clusters”, J. Thunen researched the main
principles of this economic concept. J. Thunen
per se is the founder of the location theory (or
the theory of production localization — authors’
editing) by the example of agriculture [3, p. 299-
302]. Undoubtedly, many J. Thunen’s theses on
discovering the objective laws of localizing an
agriculture production, which are formulated in
his “Isolated State” in modern perception may

seem quite abstract. Especially this concerns the
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issues on localization zones of agriculture activi-
ties around urban establishments because of the
isolation from outer relations with an official
economic model. It is important, however, that at
present there is a relevance of the issue of pro-
duction forces localization in agriculture as one
of their determinant of stable development of
rural regions.

A. Marshall focused his attention on the is-
sues of production organization, which also indi-
rectly concerns the essential cluster characteris-
tics. [13] Along with this, A.Marshall’s algo-
rithm to examine the advantages of organization
may be presented in the form of a logical chain:
natural organization of people in a society — the
process of division of labor — specialization of an
educational process — usage of the advances of
the technological progress — territorial speciali-
zation of production (authors’ editing). In Chap-
ter 10 of his “Principles of Economics”, where
A.Marshall explores the issues of concentration
of specialized industries in separate regions, he
practically describes the essential characteristics
of the category “cluster”, although he is not us-
ing the very term “cluster” but “location” instead
[13, p. 257]. Interestingly enough, A. Marshall,
while studying production location issues, refers
to agrarian sphere of Russian economy. In par-
ticular, he wrote: “In Russia the accretion of
family groups up to the size of a rustic estab-
lishment generates the emergence of localized
productions, along with this there are innumer-
ous villages, each of which produces only one

kind of produce, or even a part of a produce”.
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Additionally, it is important that the main rea-
sons for localized productions, both in the times
of A. Marshall and in modern conditions, are
first of all “natural conditions - character of the
climate and the soil, richness in minerals and
wall stone in the given region or within striking
distance on land or in water” [13, p. 258]. At the
beginning of the 20™ century based on the statis-
tic method, B.S.Yastremskiy explored clusters in
Russia. In particular, he determined the criteria
to group different regions depending on the kind
of activity: “in agricultural regions such criterion
was land plottage, in cattle breeding — the
amount of cattle” [23]. P.Krugman explores at
the present time features of the formation of
clusters, as well as the benefits of territorial loca-
tion [8, 9].

Adapting the accumulated knowledge on the
theory of clusters and the practical experience of
economic management, the writes mark out the
following chief features of forming modern agro-
industrial clusters:

Firstly, production specialization in local eco-

nomic regions depending on soil and climate

TF
PF

FF

IF

. PFE

~agro-
businies !
hoding
company

conditions as well as geographical fatures of a
region. Secondly, features of production organi-
zation based on large-scale specialized form of
management. Thirdly, the differences in the cri-
teria of specialization for agriculture and cattle
breeding

Based on the above mentioned feature, the
writers distinguish clusters resulting from a geo-
graphical and climatic formation of enterprises,
suppliers and sales companies, inside of which
there is a complete food production cycle, per-
sonnel training, making supplementary products
[10, p. 16-23].

The issues of agro-industrial clustering will
be integrated and adapted to modern realities of
the transformation of business forms in the agra-
rian sphere of national economy, functionally
structured modeling of agro-industrial clusters,
where well developed agro-business holding
companies are considered as an organizational
kernel of agro-industrial clusters, will be possi-
ble (Figure 1).

PF
FF.

IF

PFE

Figure 1. Formal and organizational structure of the second model of an

agro-industrial cluster (Author’s drawing)
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According to this model, agro-business hold-
ing companies which are interconnected with
small business forms functioning on the geo-
graphical cluster territory thanks to the system of
contract relations are the center of a cluster. This
system assumes use of the methodology of mod-
ern institutional theories and is widely used in
practice in the developing economies. It allows
two main business forms-large and small ones-
being developed in parallel and without serious
consequences. A bright example of solution of
the problems of stable development in an agra-
rian sector of economy is the experience of Bra-
zil where agro-business holding companies are
engaged in processing, and peasant farm enter-
prises (PFE)-in production providing raw mate-
rials for agro-business holding companies.

Agro-business holding companies are a quite
new phenomenon to the Russian economy, but
are on the upswing [10, p. 18-20]. By the eco-
nomic nature and functional filling in existing
forms, in fact, they are integrated mini-cluster
formations, considering that:

* Specialize on the release of certain products
taking into

account the territorial, geographical and cli-
matic features;

* Interact with small independent business
forms in the form of PFE;

* Indirectly or directly perform social func-
tions on those rural territories where they are en-
gaged.

Small business forms, proceeding from the

management practice, are presented on the

49

scheme not only by PFE, but also family farms
(FF), personal subsidiary farms (PF), individual
entrepreneurs (IE), and others. Thus, small busi-
ness forms in order to avoid their economic
“pressure” and absorption on the part of agribu-
siness holding companies can form cooperative
ties as one of the organizational ways of the sta-
bility in the competitive fight against large busi-
That s,

represented by the author as an additional struc-

ness forms. the cooperation is
tural element in the general system of the con-
tractual relationship of an agribusiness holding
as a local economic system. Besides, the pre-
sented way will be coordinated with the general
principles of mechanism of creating clusters ac-
cording to which “one or several firms reaching
competitiveness in the world market expand in-
fluence on the immediate environment: Suppli-
ers, consumers and competitors. In turn, the en-
vironment success has positive impact on the
further growth of competitiveness of this compa-
ny.

3. Investment Attraction of Agro-industrial
Clusters

According to Russian Stats data for 2014 in-
vestment dynamic in the agro-industrial complex
is still extremely low. For example, in the agri-
culture basic capital there is still 3,5% of the in-
vestment overall scope in other branches of RF
national economy [25]. While analyzing the is-
sues of investment attraction of agro-industrial
clusters, it is necessary to note that there is a sin-
gle unified definition of this concept and there

are unified criteria of investment attraction [21].
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Under investment attractions, the authors distin-
guish a set of characteristics of the development
of regional agro-industrial complex as invest-
ment medium. This set of characteristics results
from solvent demand for investment. Alongside
with this, it is absolutely obvious that this con-
cept has an unconditional context of subjectivism
from the position of single investors [11, p. 192-
195]. That means having one and having the
same figures of economic and financial indices
of a potential investment object, investment at-
traction of this object for various investors can
be different.

According to the authors’ approach, if we
take regions as territories where potentially agro-
industrial clusters can be established, this will
give us an opportunity to zone regions in correla-
tion with the amount of profit by investors from
all the possible investments in the agro-industrial
complex of economy in single regions. The writ-
ers provide us with a model of calculating in-
vestment attraction based on the use of informa-
tion from an analytical research “Investment at-
traction rating in the regions of Russia”, prepared
by a rating agency “Expert PA” and being a part
of an international group RAEX [5]. This model
is based on the analysis of two metrics: firstly,
they are the metrics evaluating regional attrac-
tion for investors in a form of a rating assess-
ment. Secondly, they are the metrics that charac-
terize potential possibilities of forming agro-
industrial clusters in a region as well as the de-

velopment of regional cluster initiatives.
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From a mathematical point of view, invest-
ment attraction of agro-industrial clusters comes
to a definition of an integral performance index,
which is determined by a set of economic and
financial indices, as well as indices of state, so-
ciety, legislative, political and social develop-
ment of a region. In an overall formalized ap-
proach this can look as follows:

IAR= F (IPR, IR, IEP), where IAR is invest-
ment attraction of a region, IPR is investment
potential of a region, IR — investment risks, IEP -
indices to economic progress of agro-industrial
branch.

Investment potential of a regional agro-
industrial cluster allows considering a whole set
of objective conditions and prerequisites for in-
vestment (customer demand, main economic in-
dices, offering resources, institutional conditions
and so forth) and evaluating real possibilities to
attract investment to the region. There are vari-
ous approaches to define the concept of invest-
ment potential of a region. The authors of this
publication see investment potential as the ability
of the region to satisfy the demand in investment
resources without attracting borrowed funds,
based on available production factors. Common
investment potential of a region as well as in-
vestment attraction index are integral and are
calculated based on 9 private potentials (before
2005 — 8 potentials). Each of these potentials in
its turn also includes certain subsystem. Thus,
there are following groups:

Natural resource indices group (overstated

supply of main natural resource reserves);
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1. Labor indices group (labor resources and
their educational level);

2. Production indices group (cumulative ef-
fect of economic management of population in
the region);

3. Innovation indices group (science devel-
opment and application of scientific and technol-
ogical advances in a region);

4. Institutional indices group (development
degree of the leading institutes of the market
economy);

5. Infrastructure indices group (economic
and geographical position of a region and its in-
frastructural well-being);

6. Financial indices group (tax base, profit-
ability of the regional companies and income of
the population);

7. Consumption indices group (combined
purchasing capacity of the population of a re-
gion);

8. Tourism indices group (touristy places,
amenities, accommodation).

The second main index is investment risks.
As a rule, it is a qualitative characteristic de-
pending on a range of social, political, economic,
financial, ecological and other factors. At present
scientists mark out the following risk types [2]:

1. Economical (a tendency in the economic
development of a region);

2. Financial (equilibrium level of the budget
of a region and a company's finances);

3. Social (the level of social tension);

4. Ecological (level of environmental pollu-

tion, including radiation);

o1

5. Criminal (crime rate considering gravity
of crimes, economic delinquency and crimes,
concerning illegal drug traffic);

6. Management (quality of budget manage-
ment, availability of programme and action
oriented papers, level of infant mortality as an
integral index of social service outcome).

Furthermore, the authors present three stages
of calculation of investment attraction index of a
region. At stage 1 of evaluation of investment
attraction segments of each Russian region are
estimated according to the nine kinds of invest-
ment potential as well as the indices of the six
types of investment risks. At stage 2 all the re-
gions are rated according to the value of com-
bined investment potential or integral investment
risk. Lastly, at stage 3 of comparative assessment
of investment attraction each region receives an
efficiency rating of investment attraction - an
index determining a ratio of the integral invest-
ment risk level and the value of combined in-
vestment potential of a region. Based on such
ratio each Russian region can be attributed to one
of the 12 rating categories.

Apart from the main two indices several
groups of indices that show the development of
the agro-industrial complex in a region are also
analyzed. Those groups of indices consider such
factors of cluster development as competitive-
ness, the level of innovative activity, amount of
highly qualified staff.

These indices are structured into the follow-
ing groups:

1. Index to economic progress of agriculture



Modern Economy Success

2016, Nel

of regions (agriculture produce, mil. rubles, plant
growing produce, mil. rubles, cattle breeding
produce, mil. rubles, agricultural produce per
head, mil. rubles)

2. Financial indices (investment into the
main capital in agriculture, agricultural compa-
nies’ turnover, mil. rubles)

3. Social and economic indices (amount of
agricultural labor force, thousand people, specif-
ic weight of rural population)

4. Science and innovation development in-
dices (availability of higher educational agricul-
tural institutions)

5. Infrastructure development indices (retail
trade turnover, mil. rubles, amount of agricultur-
al companies, amount of transport and logistic
companies in the region, availability of fertilizer
production companies)

6. Region's investment rating

The authors believe that such model will en-
hance a more precise determination of forming
cluster groups on the territory of the Russian
Federation regions. It should be noted that the
very methods of statistic clustering are one of the
best to distinguish clusters and observe their de-
velopment, as in this case we deal with a com-
prehensive approach that allows us to consider
the maximum factors that influence the forma-
tion itself of agro-industrial clusters.

Alongside with this, the discussed above
structure functional model considers more essen-
tial factors and conditions of the production
process in the whole technological chain starting

from agricultural raw material production up to
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the end product, i.e. this model has its grounds in
the main aspects management methodology of
business processes in a cluster. In such a model
all the technologically bound activities are im-
plemented in a form of integrated production
economic system. Cluster formation assessment
at regional level meets more precisely the fea-
tures that can characterize a territory agglomera-
tion. Here such parameters as geographic prox-
imity, technological community, infrastructure a
retaken into consideration.

4 .Research Results

Hierarchic clustering analysis of several va-
riables used in our particular case visually dem-
onstrated the possibilities of regions to form
agro-industrial clusters. Hierarchic clustering is
built on the assumption that large-scale clusters
are divided into small-scale ones, which by-turn
are subdivided into even smaller ones and so
forth. Such an approach allows to more precisely
compare indices of agro-industrial development
with those of investment attraction of regions
and discover obvious possibilities to create re-
gional agro-industrial clusters with a high degree
of investment attraction.

The analysis of each Federal District is sum-
marized in a table of two column. In the first
column has the name of a region. In hierarchical
methods every single observation creates first of
all its own separate cluster. At the first step two
neighboring clusters combine. Then intergroup
relations are built. When the primary report on
already established relations is made, it is neces-

sary to discern the very relations between indices
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that are the strongest. For this reason coupling
constant is examined. By coupling constant we
mean the distance between any two clusters
which is determined based on the chosen dis-
tance measure but considering the provided val-
ue transformation. In our case it is square Eucli-
dean distance, distinguished by means of stan-
dardized values. At the stage when the distance
measure between the clusters increases in spurts,
the process of aggregating into new clusters must
be interrupted. Because otherwise the clusters to
join together will be relatively far from each oth-
er and consequently will have a low index corre-
lation. Such analysis algorithm allows to discov-
er the amount of clusters that corresponds to a
high correlation criterion. The annexed tables
present the number of regions where agro-
industrial clusters are created.

The values in the other column of the table
show the number of correlation discovered in
regions - the degree of clustering: the less is the
value, the higher is the chance to form an agro-
industrial cluster with a high investment attrac-
tion on the territory of that particular region.
Equal values in the column are evidence of iden-
tical degree of index correlation in different re-
gions. For instance, in Central District the most
attractive region where integral relation is al-
ready established is Belgorod Region. Having
massive indices for agro-industrial production,
this region differs in developed infrastructure
along with a high investment attraction. In such
regions as Voronezhskaia, Ivanovskaia, Kos-

tomskaia one can observe high potential to create
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clusters [24]. Moscow being a city of federal im-
portance also possesses, according to the analy-
sis, a potential to form clusters. But this is an
outcome of a large quantity of scientific organi-
zations in the first place as well as the developed
transport and retail infrastructure. A medium in-
dex of investment potential in this district is in
its average values.

North-

Western, the region with obvious cluster poten-

In the second Federal District —
tial are the Republic of Karelia, Komi, Yamalo-
Nenetskiy Autonomous District, Novgorod and
Vologda regions. Saint Petersburg as well as
Moscow has concentrated a huge number of
scientific and educational institutions alongside
with a developed infrastructure [24]. Despite the
low level of investment potential, the regions
located below the polar circle retain the basis of
their agriculture in deer breeding and other cli-
mate specific activities. These activities influ-
ence immensely the lifestyle of people living
there, which is why the improvement of invest-
ment climate is considered to be a task of utmost
priority to support the quality of life.

In the South Federal District the regions that
stand out with their cluster potential are Krasno-
dar Region, Volgograd Region, and Rostov Re-
gion. Here the reasons of high indices are found
in the positive effects the deep-rooted traditions
of land economic management, developed infra-
structure and fertile soil and climate. Great im-
portance present the many specialized educa-
tional and scientific institutions, which train per-

sonnel for the regions of the agricultural com-
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plex. What is more, Krasnodar and Rostov Re-
gions are those of ten most attractive regions
from potential investment point of view. The re-
gions such as Adygea, Kalmykia, and Astrakhan
Region also demonstrated an essential potential
of clustering, although the investment potential
in those regions is below average.

According to the analysis of Privolzhsk Fed-
eral District, the Republic of Tatar Stan, Bash-
kortostan, Saratov, Nizhniy Novgorod, Orenburg
and Penza Regions besides the developed agro-
industrial complex and high production indices,
their investment potential is above average [24].
Considering the fertile climate of the Federal
District, wide range of higher educational institu-
tions that train personnel to work in agro-
industrial sector, it is worthwhile to provide
over-all support for cluster initiatives and inte-
gration ties from state institutions and transac-
tors.

In the Northern Caucasian Federal District, as
the analysis show, the development of cluster
initiatives is not enough. However, among the
regions two transactors stand out — the Republic
of Dagestan and Stavropol Region, which have
the necessary infrastructure and possibilities to
develop integration in the sphere of agricultural
production [25].

The analyzed data from the Ural Federal Dis-
trict show that all the regions except Kursk re-
gion have their investment potential below aver-
age. Such regions as Sverdlovsk, Tyumensk,
Chelyabinsk, apart from a relatively high level of

investment potential, also possess developed

54

agricultural infrastructure and high potential to
form agro-industrial clusters of various speciali-
zation.

Territories of Novosibirsk, Irkutsk, Keme-
rovsk, Krasnoyarsk regions of the Siberian Fed-
eral District have grounds to create agro-
industrial clusters due to high values of the main
indices during the analysis as well as a high level
of investment potential. These regions attract
investors.

While analyzing the Far East Federal District
it became obvious that the cluster initiatives in
agriculture are at a low level of development.
Average values of investment potential indicate
main tasks to deal with in that region. Yakutia,
Primorsk and Amursk regions possess the best
opportunities in cluster formation. Specialized
Universities, developed transport system distin-
guish these regions.

5. Conclusion

Thus, it can be said that the issues of agro-
industrial clustering in theoretical aspect are in-
directly considered in parallel with the origin and
development of the cluster theory in general. If
the basic principles of J. Thunen (about the loca-
tion of productive forces), A. Marshall on pro-
duction localization (use of advantages of the
climate and soil), Weber on the standards (or ag-
glomerations, namely, the expediency of the
production location in its concentration places),
M. Porter (on geographical concentration and
specialization). The results of the present re-
search demonstrate that both in theory and in ac-

tion the issues on agro-industrial clusters forma-
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tion are up-to-date and require further considera-
tion and development.

Based on the analysis investment attraction
and potential possibilities of Russian regions, it
can be claimed that, firstly, in a range of Russian
regions there are cluster initiatives in the agro-
industrial complex necessary to form agroindu-
strial clusters. The forecasting investment attrac-
tion of the in the agricultural of the Russia is
based on a classical and modern models of the
clusters providing the large, small and medium
business in the regions, of course, when ensuring
necessary state support. The development of re-
gional clusters with the inclusion of the PSE,
small farms, enterprises, plants, organizations for
transportation, storage and pack of products, the
inclusion of a regional retail and the system of
food markets was already approved in the coun-
tries with the developed economy. However, in
each certain case, and in case with Russia, the
issue on an individual approach to the implemen-
tation of a concrete model of the development in
a certain country and even in a certain region of

the country is of interest to further researches.

An emphasis on so-called “real economy” espe-
cially in the Russian conditions is extremely im-
portant in the system of the stable economy de-
velopment.

High indices of infrastructure, production, in-
vestment attraction as well as climatic conditions
compose a basis for a stable development. Se-
condly, such regions should be given prioritized
consideration, especially when government insti-
tutions allocate financial resources for agricul-
tural development of the Russian Federation
economy. The suggested mechanism of alloca-
tion will help in creating agro-industrial clusters,
whose stable development will become a grow-
ing point for a common economic development
of separate regions. The analysis of the model-
ling results has demonstrated that on the territory
of the Russian Federation at present there is a
process of formation of agro-industrial clusters
of various specializations in 27 regions. The cre-
ation of regional agro-industrial clusters will al-
low on the whole to increase investment attrac-

tion both of branches and of regions.
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THE CONCEPT AND ORGANISATION OF THE FUNCTIONING OF AN ECONOMIC
SECURITY SYSTEM OF AN ORGANISATION

Abstract: this paper addresses the theoretical foundation for an economic security of enterprise
(ESE)”. The article reveals the basic content and organisational support for the economic security of a
business entity. The article reveals the main content and organisational support for the economic security
of the business entity. Summarizing the view of many both domestic and foreign authors, as well as
summarizing issues related to the economic security of an enterprise, demanding immediate solution, we
identified key issues. It can be useful to the management of the departmental security function to view
security as a sub-system within the overall administrative and management system. Within the security
system there are policies, procedures and practices to support the co-ordination of physical security, per-
sonnel security and information technology security. The systems concept of security offers flexibility
within a standard approach. Threat and risk assessments should identify security factors unique to specific
departments and locations. Another feature of the systems concept is that, should any part of a system be-
come inoperative or suspect, another part can be substituted, a temporary alternative installed, or another
part of the system upgraded, to maintain integrity. The economic security of subject of economic activi-
ties, various forms of ownership is a priority of the administration and commercial activities.

Keywords: economic security, economic security of the enterprise (ESE), risk management, concepts,

organisation, resource protection, threats

Economic security is one ofthe essential man- tions, defined by the West, are responsible for
agement functions. Itnever existed in itself, it is specific problems of the economic security.
derived from the objectives of economic stabil- Active integration and globalisation of the
ity, growth and flexibility at every stage of soci- world economy determines the priority of eco-
ety evolution. The specific content of this factor nomic security issues. The crisis phenomena in
varies with the internal and external conditionsin the economy and political confrontation has des-
every given period of time. Current socio- ignated the heavy dependence on the economies
economic situation in Russia,crisis and sanc- of many countries. This dependence determines

the need to strengthen the economic security of

58



Modern Economy Success

2016, Nel

both the government and private subjects of the
economy.

Ensuring economic security of economic enti-
ties with various forms of ownership is a priority
task of management and business.

The modern period in the Russian political
and economic system is characterized by need to
develop methods and technologies to ensure
economic security of economic entities. The
complexity of this problem is determined by
thecurrent period of national economy: unjusti-
fied sanctions and internal problems,the lack of
scientific concept of development, political in-
stability and the inertia of thinking.

Summing up the opinions of many domestic
and foreign authors, as well as the issues, related
to the economic security of enterprise and requir-
ing urgent solutions, we identified following
problems:

* Difficulty in determining components of the
economic security;

* Lack of clarity in the choice of the compo-
nents of economic security of the enterprise;

* Lack of generally accepted valuation meth-
ods of the given components of economic secu-

rity.
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Thus, the main task is formulated as a com-
prehensive approach to economic security on the
basis of risk-based method, the implementation
of which is difficult due to insufficient scientific
base.

All mentioned above determined the rele-
vance of this work.

The economic sphere has been considered as
one of the most important areas in the study of
threats to national security [1, p. 36]. The study
of the economic security of all business entities
and other activities has gradually grown in im-
portance over the years to a point where it’s now
considered a necessity for the favourable devel-
opment of the state.

Economic security as a category of study
rather recently appeared in the conceptual appa-
ratus of economics as a social science but then
again, it is not a new topic. Authors agree with
the colleagues, who offered a table of periodiza-
tion in economic security (Table 1).
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Main stages of development of the concept of **security™

Period Main features of development

12th One of the first documented definitions of security as "calm state of mind, a sense of

century security.” Found in the dictionary of English philosopher Robert Grosseteste. Later
the term began to be used at the state level

18th Security has established itself as one of the goals of the state and became interpreted

century as "a state of absence of real threats, as well as the means and conditions to achieve
this state”

1881. In the Russian Empire issued "Regulations on measures to guard public order and
public peace",where security of people is a focus for fight against crime

1917. The politicization of the "Security" by Bolsheviks and the use of the term in the
struggle against counter-revolution

1934. Upholding national security in the USSR

1990 Adoption March 5, 1992 the Russian Federation law "On safety" Ne2446-1 (not the
current version)

Origin [19]

We have dealt with economic security in
various forms even during the periods of Adam
Smith. We sought to find the causes of a poor or
rich family and country. Of course a rich country
and fairly prosperous family is as a result of high
economic security. A rich country is made rich
by rich companies with high economic security.
With respect to its enterprise, economic security
is considered as an integral assessment of the
resource potential of the enterprise and the level
of vulnerability of negative actions on the envi-
ronment. It reflects the elements of the diagnosis
of the current state and as well as the future out-
look of risks and threats.

The assessment of economic security is the
starting point for strategic planning, an indicator

of investment attractiveness and reliability on the
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enterprise, characteristic of its viability. Before
the economic security assessment, a number of
assessment provisions overlap with certain ac-
tivities of the enterprise. These economic secu-
rity assessments concern the situation affecting
the area of strategic enterprise management, and
if the company has developed and adopted to
implement the relevant functional strategy (in-
novation, resource, investment, marketing), their
goals must correspond with the formulation of
the strategic interests of the enterprise in the
given functional area activities and indicators
describing the objectives of the strategy and
should comply with the quantification of the
strategic interests of the company.

Assessment of economic security may serve

as a company rating for enterprises, calculated
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on the aggregate of individual criteria. It is de-
fined as either a static figure, the state of affairs
at the company, or as a dynamic — taking into
account the predicted changes in individual crite-
ria in the future. Company ratings characterize
its competitiveness in relation to other enter-
prises of the branch, and the strength of its com-
petitive position is just the best measure of safety
in the marketplace.

The economic literature has attempted to
quantify the economic security of the enterprise
with the help of the so-called indicators. The
problem is that currently there is no methodo-
logical basis for determining indicators.

A system of economic security in general
terms comprises of a combination of elements,
objects, subjects and subsystems of economic
security [22, p. 114.] All these components join
together to form technical processes through
which the system works to provide solutions to
an enterprise. Taking a look at these components
separately, we can identify the following:

e Elements of the system of economic se-
curity include 1) protection of trade secrets and
confidential information, 2) computer security,
3) internal security, 4) physical security, 5) tech-
nical security, 6) communication, 7) security of
buildings and structures, 8) security of cargo and
individuals, 9) security of promotional, cultural
events, business meetings and negotiations, 10)
fire prevention security, 11) ecological security,
12) radiation and chemical security;

e Objects of the system of economic secu-

rity include 1) the different types of activities
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(production, commercial, supply, management,
etc.), 2) The property and enterprise resources
(financial, logistical, information, intellectual,
etc.), 3) the company's personnel, its officers,
shareholders, various structural divisions, ser-
vices, partners, employees, possessing informa-
tion that constitutes a trade secret, etc.;

e Subjects of the system of economic secu-
rity include those individuals, units, services,
agencies, departments, institutions that are di-
rectly involved in the business security. Since the
security activities of the company has many as-
pects, this problem can not be solved by one or
two bodies. As a general rule, the subjects of the
economic security of the enterprise include many
organs, which can be classified according to
various criteria;

e  Subsystem of economic security of an en-
terprise include

v Economic security — the state of the most
efficient use of all resources in order to prevent
(neutralization, elimination) of threats and ensure
stable functioning of the enterprise in a market
economy.

v' Technogenic security — a set of actions to
ensure that the design, construction and opera-
tion of complex technical devices in compliance
with the essential requirements of accident-free
work them.

v' Environmental security — protection of
the vital interests of the state, enterprise, person-
nel and their assets against potential or real

threats posed by the effects of human impact on
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the environment, as well as natural disasters and
catastrophes.

v Information security — is the ability of
plant personnel to ensure the protection of in-
formation resources and streams threat of unau-
thorized access to them.

v Psychological security — the state of pro-
tection from the negative psychological impact
of the personnel and other persons involved in its
activities.

v' Physical security - the state of protection
of life and health of individuals (groups of indi-
viduals) of the enterprise of violent crimes.

v Scientific and technical security — the
ability of plant personnel to protect their own
valuable scientific and technical products from
unfair competition.

v" Fire prevention security — state of the ob-
jects of the enterprise, in which the fire preven-
tion measures and fire protection compliance.

Causes of threats to economic security

Causes of threats to the economic security of
a company is solely not based on its past devel-
opment but also on the errors made during the
current development. Company changes can lead
to loss of economic control caused by econo-
mies/diseconomies of scale. The following at-
tributes are possible causes of threats to the
economy security of a company;

1. Lack of concepts, strategies and programs
of social and economic development with

achievable goals;
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2. A permanent gap in the development, un-
systematic and inadequate regulatory framework
of economic regulation;

3. Fetishisation of financial technology in
the transformation of the economy, which has
involved their separation from its real sector, the
replacement of real money or barter with their
surrogates;

4. The destruction of the productive capac-
ity of the reproduction system (in the first place,
its active part) due to the low investment activ-
ity;

5. Inflation and the lack of a normal invest-
ment climate in the real economy, preference
lying on current expenditure at the expense of
capital; inefficient ways of making a company
public;

6. The creation of conditions conducive to
the assignment and the export of financial re-
sources abroad,;

7. The loss of market control to monopolies,
the weakening of the regulatory role of the state
in their pricing policy;

8. Dishonest actions of many economic sub-
jects on the market, their low legal discipline,
lack or total absence of economic ethics at all
levels of management;

9. Weak embeddedness in the economy;

10. Discrimination (in the case of economic
war between countries) on the part of some
countries of the international community in trade
with the country the company is based at, and in

its efforts to the world markets.
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Features and indicators of economic secu-
rity

From the accurate identification of threats, the
correct choice of measuring their development
depends on the adequacy of the company's eco-
nomic security assessment existing in the pro-
duction and a set of necessary measures to pre-
vent and parry the danger, appropriate to the
scale and nature of the threats.

As one of the aims of monitoring the eco-
nomic security of an enterprise is the purpose of
monitoring is to diagnose the condition of its
system of indicators, taking into account specific
industrial features, most characteristic of the en-
terprise.

If a similar technique to construct a system of
quantitative and qualitative indicators of eco-
nomic security at a company level is used, the
addition of the following indicators is necessary;

a) production indicators:

e dynamics of production (growth, decline,
the rate of change, stable state);

o the actual level of capacity utilization;

e Research and development share in the
total amount of work;

e The share of research work in the total
volume of research and development work;

e The rate of renewing fixed assets;

e Stability of the production process
(rhythmicity, congestion levels within a specified
time);

e The share of production in GDP (for very

large monopoly enterprises);
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e Assessment of the competitiveness of
products;
e Age structure, technical resources for

parking lots and equipment;

b) financial indicators:

e The volume of "portfolio” orders (total
estimated sales);

e Actual and necessary volume of invest-
ments (to maintain and develop the existing po-
tential);

e Level of innovative activity (investment
in innovation);

e Level of profitability;

e Return on assets (capital intensity) of
production;

e Arrears (receivables and payables);

¢) Social indicators:

1. wage levels relative to the average for the
industry or the economy as a whole;

2. The level of debt on wages;

3. Loss of working time;

4. Personnel capacity structure (age, qualifi-
cation).

As a result, I can say that the most important
condition for maintaining the economic security
of an economic entity is the timely detection of
threats related to sustainable development and
conservation of the major positions on the mar-
ket.

This requires monitoring.Monitoring in the
most general concept is a continuous supervision
over objects, control and the analysis of their ac-

tivity carried out by someone. Along with it, a
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number of authors defines monitoring as set of
the information subsystems united by the general
criterion function and forming optimum informa-
tion security of administrative activity. Anyway,
the total purpose of monitoring is ensuring the
highest management of the organization with the
adequate information necessary for adoption of
rational organizational and administrative deci-
sions.

Thus, strengthening of influence of the factors
menacing to economic security of the organiza-
tion in modern conditions, raises a question of
creation of system of monitoring of a state and
dynamics of development of the organization for
the purpose of the preliminary prevention of
imminent danger and acceptance of necessary
measures of protection and counteraction.

The system of monitoring of economic securi-
ty of the organization allows not only to receive
information and to make estimates of tendencies
of development of its economic state, to carry
out the analysis of a financial position. Using
results of the monitoring, the highest manage-
ment of the organization can monitor the most
important trends of reproduction process, quickly
estimate and control influence of the major me-
nacing factors defining possible negative change
of these processes. Thereby the system of moni-
toring of economic security of the organization
forms a necessary basis for early detection by the
management arising in activity of the organiza-
tion of disproportions that allows to increase ef-
ficiency of reproduction activity.

The principles of the functioning of eco-

64

nomic security and their main improvement.

The economic security of a company is a state
of the most efficient use of corporate resources
to prevent threats and ensure stable operation of
the business now and in the future. The essence
of the development and functioning of a security
system is based on a set of principles. Ensuring
economic security should be based on the fol-
lowing principles:

Complexity: the protection of material, per-
sonnel and financial resources from potential
threats by all available methods, means and ac-
tivities; providing security for information re-
sources throughout their life cycle, at all techno-
logical stages and in all modes of operation.

Timeliness: setting tasks of integrated safety
in the early stages of the development of the se-
curity system based on the analysis and predic-
tion of threat situations on the legitimate inter-
ests of enterprises and organizations, including
the production and commercial structures.

Continuity: protection is necessary because
the "enemy" (competitors) constantly seek to cir-
cumvent protective measures, resorting to legal
and illegal methods.

Activity: Protecting the interests of a com-
pany is often dealt with a bit of perseverance. In
other words, this implies the maneuver forces
and means to ensure the safety and protection of
non-standard measures.

Legality: involves the development of secu-
rity systems on the basis of federal legislation in
the field of business, data protection and infor-

matisation, private security services, as well as
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other normative acts on safety approved by the
government in the limits of their competence,
with all permitted methods of detection and sup-
pression of offenses.

Feasibility and comparability of the possible
damage and costs of providing security.

Scientific knowledge and justification are im-
portant for measures and means of protection
consistent with the current level of development
of science and technology, to be justified in
terms of the existing requirements and standards.

Specialization — this involves the develop-
ment and implementation of measures and means
of protecting specialized organizations best pre-
pared to a specific activity, specialists with prac-
tical experience and a state license for the right
to provide services in a particular area.

Interaction and coordination — the basis of
precise work of all concerned departments and
services, third-party specialized organizations to
coordinate their efforts with the activities of
government bodies and law enforcement agen-
cies.

Improvement measures and remedies is the
emergence of new technical means, taking into
account changes in the methods and means of
intelligence and industrial espionage, new regu-
latory and technical requirements, the use made
of domestic and foreign experience.

Centralizing management: it assumes the in-
dependent functioning of security systems for
single functional, organizational and methodo-
logical principles and centralized management

system activities.
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Protection against potential threats and unlaw-
ful attacks can primarily be based on the follow-
ing groups of objects;

The staff of public institutions, industrial and
commercial structures, including those charged
with administrative and managerial functions
with immediate access to equipment, material
assets, currency, finance, warehousing, informa-
tion constituting a trade secret;

The funds, securities, jewellery, currency,
strict reporting forms, and so on;

Tangible assets (buildings, storage, structures,
electronic and technical equipment, means of
transport, etc.);

Information resources with restricted access,
state or commercial (bank) secrets and other con-
fidential information;

Tools and informatisation systems (a line of
telephone, fax, radio and space communication,
automated systems and computer networks of
various levels and purposes, technical means of
transmitting information, means of reproduction
and display of information, assistive technology
and systems).

Technical means (systems) of protecting ma-
terial and information resources directly with
security systems;

All items related to implementing threats
against safety, consisting of different potential
vulnerabilities to possible material or moral
damage.

In the process of identifying, analysing and
forecasting potential threats, objective and exist-

ing external and internal conditions must be con-
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sidered that affect the risk of threats: failure to
comply with legislation, the absence of a number
of laws on vital issues, as well as reducing the
moral, psychological and manufacturing respon-
sibility of citizens; the unstable political, socio-
economic and criminogenic situation.

In addition, potential risks can be identified in
the study of practical issues of financial, adver-
tising, marketing, and other activities.

Regarding the physical security threats to the
staff of public institutions and industrial and
commercial structures include: threats related to
the commission of terrorist acts against them,
kidnapping and threats of kidnapping employees,
their family members and relatives; murder, ac-
companied by violence, abuse and torture, rob-
bery in order to obtain cash, valuables, docu-
ments and others.

Criminal attacks against industrial and com-
mercial structures are manifested in the form of
committing sabotage and terrorist attacks on pro-
tected objects, destruction of protection systems,
damage to buildings, machinery, transport, viola-
tion of fire-prevention regulations, the destruc-
tion of material assets, natural (natural) phenom-
ena and man-made disasters, etc.

The purpose of such actions — outspoken ter-
ror, causing serious moral and material damage,
disruption of normal activities for a long time,
soliciting substantial sums of money or any
benefits (deferred payments, loans, etc.).

Threats of financial and material resources
can be manifested in the form of theft and de-

struction of the most valuable assets, technology,
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prototypes of products, non-repayment of credit
loans; fictitious payment documents (balances,
payment orders, bills of exchange, securities,
etc.); account and deposit fraud; robbing banks,
and so on.

Threats to information security can be imple-
mented in violating the relevant physical protec-
tion of resources through technical means of
processing information.

In the case of violating the physical protection
of information resources, examples are; theft of
documents and media, encrypted and access
keys, a tacit familiarisation with protected in-
formation, a leak of classified information by the
staff of the production and commercial structure.
With the help of technical means of information
processing, it is possible to remove protected in-
formation from technical communication chan-
nels, intercept stray electromagnetic radiation
and introduce special programs in computer
technology and so on.

As general conclusion of this article, it should
be noted that the essence of economic security
can be defined as a condition of sustainable de-
velopment, with guaranteed protection of na-
tional interests, the social orientation of the pol-
icy, an adequate defence capability under unfa-
vourable conditions of internal and external
processes. In other words, economic security — is
not only the protection of national interests, but
also the willingness and ability of economic in-
stitutions to create mechanisms for the imple-
mentation and protection of national interests

and national economic development, maintaining
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social and political stability of society. The es-
sence of economic security is implemented in the
system of criteria and indicators. The criterion of
economic security is assessment of the state of
economy in terms of most important processes
that reflect the essence of economic security:

-resource potential and its development op-
portunities;

-level of resource efficiency, capital and la-
bor, and its compliance with the level in devel-
oped countries, as well as the level of internal
and external threats, which is reduced to a mini-
mum;

-competitiveness of the economy;

-territorial integrity and economic space;

-sovereignty, independence and ability to con-
front external threats;

-social stability and the conditions for pre-
venting and resolving social conflicts.

The system of economic security indicators
includes:

-the level and quality of life;

-inflation;

-the rate of unemployment;

-the economic growth;

-budget deficit;

-State debt;

-embeddedness in the global economy;

-the state of gold and foreign currency re-
serves;

-the activities of the underground economy.

It is important to emphasize that the highest
degree of safety is achieved under the condition
that the full range of indicators is within the
permissible limits and qualityof one factor is
achieved without detriment to the other. Com-
parison of internal and external threats has
shown that the greatest danger to Russia are its
internal threats. Among internal threats the
greatest risk grows in social and scientific-
technical spheres. In the best position is the re-
source potential. Russia inherited from the for-
mer Soviet Union a powerful resource potential,
21% of world reserves of resources. Competent
exploitation of natural resources ensures devel-
opment of a whole range of material production,
which have sufficient stability and allow to con-

sider Russia a great power.
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THE FORMATION OF ADAPTIVE STRATEGIES OF DEVELOPMENT OF THE
ENTERPRISES OF AGRO-INDUSTRIAL COMPLEX IN THE CONDITIONS OF
REALIZATION OF IMPORT SUBSTITUTION

Abstract: analysis of trends in development of agribusiness led to the conclusion that as a result of in-
fringement of the interests of agricultural producers, price increases in the disparity of agricultural and
industrial products, the collapse of a single technological process has been a sharp decline in the produc-
tion of agro-industrial complex of the final product. The immediate result of the above developments was
started in recent years, reduction in the percentage of capacity utilization food industries. In the conditions
of Russia's accession to the WTO and the growth of competition in this regard on the market of raw mate-
rials and finished products of high relevance, the search for the problem of effective strategies for the de-
velopment of the food industry.

In this regard, based on the analysis of the theory and practice of strategic management offered us a
systematic approach to the development of customized models of development, which involves an analy-
sis of existing and forecast future needs of representatives of the environment and target markets parame-
ters. At the same time the strategy itself determines the vector (direction) of the socio-economic system,
but the strategy can only be described as a non-linear path, because the system targets mobile and chan-
geable. Hence the assertion that the implementation of the strategy involves making revisions when mov-
ing in the selected direction of the system.

We carried out an assessment of alternative models of development of the food industry enterprises
has shown that the most appropriate is the social-market model, which provides, in particular, the ratio of
effective state regulation and self-regulatory function of the market.
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Thus, it should be noted that despite the variety of alternative strategies for the development of the

food industry, the most optimal in terms of import substitution policy is integration strategy, which in-

volves pooling disparate market participants on the principles of economic integration, which results in a

synergistic interaction effects by eliminating wasteful intermediation.

Keywords: agro-industrial complex, import substitution, food security, adaptive strategies of the de-

velopment, integration strategy, synergistic effect

1. Introduction

Food purchase restrictions imposed by the
Russian Government in a number of Western
countries once again exacerbate the problem of
national food security.

At the same time these phenomena give Russia
a historic chance to integrate into a new long
wave of technological cycle, incipient in the vast
global economy. In this regard, the Concept of
Long-Term Socio-Economic Development of the
Russian Federation tasked to meet the needs of
the population in agricultural products and foods-
tuffs from national production, improving the
competitiveness and efficient import substitution
in the agricultural market.

Import substitution in agriculture and food in-
dustry in Russia is becoming the most popular
topic on the background of the food embargo im-
posed by the Russian Federation Presidential De-
cree of August 6, 2014 Ne 560 "On the applica-
tion of certain special economic measures in or-
der to ensure the security of the Russian Federa-
tion."

Therefore, the instability of the global food
market there is an objective need for the moder-
nization of strategic management practices of in-

terbranch interactions in the agro-food complex,
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which is based on the growth of scientific know-
ledge to bring management into line with the new
requirements. At the same time a key factor in the
success of agricultural production in the current
economic conditions, in our opinion, is the devel-
opment of organizational and economic frame-
work and appropriate tools of management of de-
velopment of agricultural enterprises.

In this regard, a special role in the progressive
development of the agri-food sector of the econ-
omy the state should play. On the basis of the
priorities of state regulation of agricultural pro-
duction are: to provide a favorable legal, organi-
zational and economic conditions for the forma-
tion and functioning of the food market; support
of investment and innovation component produc-
tion; ensuring a balance between economic and
social aspects of agricultural enterprises; ensuring
the effective output of domestic enterprises to in-
ternational markets.

However, it should be noted that the import
substitution does not solve the problem of depen-
dence on food supply, this process is intended to
create for domestic producers of the conditions
for catch-up development (sometimes at the cost

of establishing protection for several years) in
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order to value added food products consumed on
the domestic market, was created in the country.

2. Materials and Methods

The article is based on generally accepted me-
thods of economic research with the extensive
use of the comparison of empirical and statistical
data with the existing and recommended devel-
opment of agribusiness system. The methodolog-
ical research tools made by general scientific me-
thods, as well as the economic and mathematical
and statistical methods.

3. Results

The analysis of tendencies of development of

regional agrarian and industrial complex, led to

the conclusion that as a result of infringement of
the interests of agricultural producers, price in-
creases in the disparity of agricultural and indus-
trial products, the collapse of a single technologi-
cal process has been a sharp decline in the pro-
duction of agro-industrial complex of the final
product. Thus, in particular, for the years 1991-
2015 production of bread and bakery products
decreased — by 30.3%, vegetable oil — by 26.6%,
meat and sausage products at - 54.2% [4, 8, 21].

The immediate result of the above develop-
ments was started in recent years, reduction in the
percentage of capacity utilization food industries
(Table 1).

Table 1
Use of production capacity for certain types of products, %

1990 | 1995 |2000 |2005 |2010 |2014 | 2015
Bread and bakery products 63.0 50.5 38.9 44.5 47.1 43.8 33.3
Pasta 100.0 | 72.2 31.7 67.4 50.6 31.3 59.1
Vegetable oil 81.3 52.8 84.9 57.3 70.8 53.0 68.0
Meat 79.5 21.9 10.9 16.5 17.2 14.6 11.6
Sausages 76.4 54.8 48.8 73.2 91.1 65.0 50
Milk 60.1 18.5 30.0 35.2 49.1 65.5 75.9
Butter 74.4 39.0 21.2 20.6 18.9 20.4 21.5
Flour 93.2 64.4 41.7 48.2 54.9 52.7 56.4
Groats 99.4 31.7 19.9 10.3 11.9 29.2 24.3

Nowadays, the problems of searching the ef-
fective strategies of the development of enter-
prises of agro-industrial complex have a high
relevance because of the sanctions concerning
Russia and also because of the aggravation of the

food security.
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Therefore, on the basis of the analysis of the
theory and practice of strategic management, we
offer the system approach to the formation
adapted models of the development, which as-
sumes [1, 5, 10, 15, 23]:

- The analysis and forecasting of needs

of representatives of external environment and
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determination of target parameters of the mar-
kets.

- The formation of vision of the optimum
development, which satisfies the requirements of
the main interested groups.

- The elaboration of the development’s
mission and target indicators.

- The elaboration of the strategies of de-
velopment of the branch enterprises, proceeding
from aims and specialized integration strategies
which are intended to promote the optimum pa-
rameters.

- The formation of the scenarios of reali-
zation of the alternative strategies and the basic
portfolio of the procedures for their realization.

- The determination of the efficiency cri-
teria of the strategies of the development.

- The monitoring and the correction of
chosen strategies.

Besides, this strategy can be presented from
the point of view of the general approaches (sys-
tem of rules) to realization of long-term goals.
According to authors the most reasonable con-
cept of strategy is the representation of a strategy
as a model, which is directed on the realization
of long-term goals of the organization.

As a result, the strategy defines a vector (di-
rection) of the development of a socio-economic
system. However, the strategy can be described
just by a nonlinear trajectory, as the purposes of
the system are mobile and changeable. Hence, it
follows that the realization of the strategy sup-
poses the refinement at the movement of the sys-

tem in the chosen direction.
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On the basis of this approach we define the
following alternative strategies of the develop-
ment of the enterprises of the agro-industrial
complex [2, 7, 12, 20]:

- Liberal. This strategy provides the free
market, minimization of the state price control
and budgetary support of agro-industrial com-
plex;

- Administrative. This strategy provides
a wide range of the state influence, starting from
a stimulation to the rigid restrictive influences;

- Mixed. This strategy supposes the pro-
tective measures of local producers. However,
it’s possible a bankruptcy of the agricultural en-
terprises and cutback in production of raw mate-
rials;

- Market. This strategy supposes a stimu-
lation of investments into the renewal of plant
and a broad development of integration
processes.

So, the assessment of the alternative models
of development of the enterprises of the food in-
dustry has showed that the most optimum strate-
gy is the social market model, which provides an
effective ratio of state regulation and the self-
regulating function of the market.

However, it should be noted that within this
approach the strategies of development have dual
nature of connections:

- first, as the instrument of realization of
strategy of complex development of economic
formations of the food industry (strategy at the
macrolevel) [3, 6, 11];
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- second, as an implementer of the "pri-
vate interests” directed on achievement of sepa-
rate corporate business interests (strategy at the
microlevel) [9, 14, 16, 22].

Further we offer alternative options of realiza-
tion of business behavior on each introduced de-
velopment’s strategy [13, 17, 20]:

- strategy of organic growth, which as-
sumes reinvestment of the gotten profit and bor-
rowed funds in the existing and new business
projects, therefore there is an increase of produc-
tion capacity and an exit to new outlets of pro-
duction;

- focus strategy, which assumes focusing
of attention on separate narrow segments of the
market and increase in a market share on these
segments due to improvement of quality of
products;

- diversification strategy which assumes
an increase of a share of the market due to ex-
pansion of the range of products and penetration
on the new segments of the market;

- integration strategy, which assumes un-
ification of separate participants of the market on
the basis of economic integration. As a result, the
synergetic effects of interaction due to elimina-

tion of irrational mediation are reached.
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In that way, on the basis of alternative models
of development it is possible to offer the follow-
ing flow block of strategies in their interconnec-
tion (figure 1).

Further, the methodical tools and a portfolio
of procedures are determined by each alternative
strategy for its realization. Besides, the further
specification of strategies is possible. It is appro-
priate to divide integration strategy of develop-
ment of the agro-industrial complex’s enterprises
into cluster strategy and vertical. It will allow to
define a role of integration strategy in the devel-
opment of regional agro-industrial production
and to emphasize the optimum directions of im-
pact. Furthermore, it will create a possibility of
formation of the adaptive mechanism of integra-
tion development of concrete economic forma-
tions at the microlevel and will provide an as-
sessment of social and economic efficiency of its

implementation.
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Figure 1. The flow block of alternative strategies of development

of the enterprises of agro-industrial complex

The analysis of a matrix of decisions shows
that the priority of the direction of development
of agro-industrial complex of the region, which

was defined in the analytical way, in general

coincide with integration strategy of develop-
ment (creation of strategic alliances and hold-

ings, change in structure of property, etc.).

profitability

matenal efficiency

net assets

productivity

—e— autonomous processing plants

—8&— integrated processing enterprises

Diagram 1. The effectiveness of autonomous and integrated processing plants for 2010-2015, %

It should be noted that the reprocessing organ-
izations within the integrated structures develop
more dynamically, than autonomous and have
higher socioeconomic efficiency of activity [18-
19]. At the same time the best indicators show

the integrated structures, which have a full tech-
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nological chain of agro-industrial production
"agriculture-the food industry-trade” (Diagram
1).

4. Conclusion

Moreover, the analysis revealed that in spite

of the fact that the reprocessing enterprises of
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agro-industrial complex as a part of the inte-
grated structures develop more balanced and dy-
namic, all synergetic potential that put in integra-
tion development remains not fully realized. In
our opinion, it is a direct consequence of lack of
the adaptive economic-organizing mechanism of
creation and functioning of such structures, and
also systems of monitoring and forecasting of
efficiency of socio-economic activity and elabo-
ration of the timely correcting procedures.

The complex assessment of efficiency index
of the integrated structures of area which dis-
played that better results are reached in the en-
terprises where production and administrative
structures are balanced.

However, it should be noted that the adduced
data reflect a situation on branch in general. At
the same time within the branch the extremely
dissimilar enterprises coexist. Each enterprise
has the specifics. It depends on the segment of
industry, to which belongs the concrete enter-
prise. Herein, the system of integration develop-

ment of the enterprises of agro-industrial com-

plex of the region has to be adaptive to the fea-
tures of each concrete industrial enterprise.

Thus, it should be noted that at all variety of
alternative strategies of development of agro-
industrial complex’s enterprises, the most opti-
mum in the conditions of the VVoronezh region
represent integration strategies which assume
unification of separate participants of the market.
As a result, on the principles of economic inte-
gration synergetic effects of interaction due to
elimination of irrational mediation are reached.

Consequently, the analysis of a current state
of branches of agro-industrial complex of the
region revealed that in the conditions of need of
realization of policy of import substitution for-
mation of the integrated structures adapted for
the market with the closed production cycle will
lead to increase of socio-economic efficiency
both the separate enterprises, and associations in
general that will allow to overcome finally nega-
tive tendencies of disparity of the prices of an

agricultural and industrial output.
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ECONOMICS OF ENERGY LOSSES AT THE HEAT SUPPLY CYCLE

Abstract: the article raises a question based on the concern about the common scientific method of
economic evaluation of energy losses at the heat supply (and energy supply in general). The author
shows, that measurement of energy losses in the equivalent fuel units does not show the full economic
costs of energy supply, because it does not take into account the consumption of other material and labor
resources, which cover the energy losses. Furthermore, the losses from different energy supply stages
usually counted in the total economy as equivalent. The article proves that they are not equal.

The author suggests a methodology of economic evaluation of the heat supply efficiency. The model is
based on the idea of unequal influence of the heat supply stages to its overall efficiency.

The author defines the heat supply cycle and its stages: fuel delivery, power generation, energy trans-
mission, energy consumption. A regularity of the progressing influence of stage energy losses to the cost-
based value of the cycle is revealed. The suggested model of energy losses is suitable to compare the dif-
ferent modes of the heat supply, including electric and cogeneration heat supply.

Keywords: the heat supply, the electric heat supply, energy losses, the energy efficiency

The present research is based on the concern comparable (and sometimes higher) than the fuel
about the common scientific method of econom- share. We suggest an economy model of the heat
ic evaluation of energy losses at the heat supply. supply cycle, which shows in monetary terms the
This method has two features. Firstly, the energy heat supply cycle value and takes into account
losses from different stages of energy cycle the energy losses at different cycle stages.

(from energy production to its consumption) The main difficulty of creating the universal
quantitatively equal attributed to the losses of the economic model of heat supply is that different
cycle as a whole. In reality, to lose (or save) 10% systems of measurement are used to account dif-
energy at the production stage is economically ferent energy sources. For example, heat (ther-
not the same as 10% energy at the consumption mal energy) is measured in kilocalories (kcal),
stage. Secondly, the loss (or saving) of the cycle and electricity is measured in kilowatt*hours
stage (and cycle as a whole) are measured in (kwxh) [14]. The general model should combine
equivalent fuel weight, as if the energy losses are the different types of energy (for example, the
replenished only by extra fuel. In fact they are electric heat supply includes electric and thermal
replenished by the other resources, and in the energy processes) and bring themto a univer-
covering of energy losses their value share is sal measuring system. Otherwise, the model fails
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to demonstrate the economic contents of the sub-
ject.

As a universal physical units of measurement
we decide to use Sl units: Joule (J) and Watt
(W).

The key index of heat supply economic effi-
ciency is cost-based value. We have to compare
systems of the different technical and economic
capacity, then we take the main indicator in the
relative (specific) mathematical expression and

make all the calculations in such a way:

A specific value of heat supply — V[ %}.

Economic sense of this notion is obvious-it
shows how many resources (in the monetary
units) are spent on the useful conversion per unit
of energy (Joule) during the heat supply cycle.
The useful energy conversion is any purposeful
change in the energy properties required for a
heating technology. For example, the changes in
types of energy (chemical energy to thermal
energy, thermal energy to mechanical, mechani-
cal energy to electrical etc.).Purposeful changes
also related to transferring energy and energy
storage. Hereinafter the «value» means the «spe-
cific value».

The heat supply is a sequence of technical
(and economic) activities, where the energy con-
version takes place. The complex of heat supply
activities, listed in energy conversion order, we
define as a heat supply cycle and activities as

heat supply stages. Every stage has an indicator

Ve [ %} —a value of the heat supply stage.

80

Then, the value of the heat supply cycle con-

sisting of n steps can be calculated as:
Veycle =V + Vo + ...+ Vp,
There are four main stages at the heat supply
cycle:
1) a fuel delivery stage (or a fuel stage — f);

2) an energy production stage (or a production

stage — p);
3) an energy transfer stage (or a transfer stage
-1

4) an energy consumption stage (or a con-
sumption stage — c).

The formula of the heat-supply-cycle value
takes the form:

Vegele = Ve +Vp + Vi + V.

The energy losses during the energy trans-
formation are considered as an essential factor of
the economic efficiency for the energy sector of
economy. Therefore we subdivide the energy
value into expenditures for the covering of ener-
gy losses and other (all the rest) expenditures,
including e.g. capital and current expenditures.

The expenditures for the covering of energy
losses we call as a value of stage losses (VL)
and other expenditures as a stage expenditures
(EXP;,).

Vi = VL, + EXP,;
Then the formula of the heat-supply-cycle

value takes the forms:
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Veyele = [Ve] + [VL, + EXP,] + [VL; +
EXP ] + [VL. + EXP.] or

Veyce= [V + EXP, + EXP+ EXP.] + [VL,
+ VL, + VL], where

Ve + EXP, + EXP; + EXP.= EXPeye -
cycle expenditures,

VL, + VL; + VL.= VLcycle — a value of

cycle losses.
Every stage of the heat supply cycle has a

technical indicator — an energy transfer coeffi-

cient (Kgt). The energy transfer coefficient is the
ratio of the energy output (Eompm) to the ener-

gy input (E,;nput). K expresses the amount of

the losses during the energy conversion.

Eoutput st
K= 2 0 <K< 1.
E:
input st

By the way, we make all the calculations for
the specific expenditure (expenditure for the

conversion of 1 Joule energy). Then K means

that every 1 Joule of input energy gives Kgx1
Joule of energy at the end of the stage, what is
less than one Joule. From the other side there is a
question: how much the extra input energy is ne-

cessary to have at the end of the stage 1 Joule
(Eout'put st = 1 Joule)?
The amount of the extra input energy must be

KR st times more than input energy (1 Joule),
1-Kgt

where Kg ot = > 0. Kg ,is are supply-

st

ing stage coefficient.

81

KR stis different way of presenting K¢;. The
purpose of such a presentation is to show the
economic significance of the energy losses.
What does it economically mean, that because of
internal losses for every output 1 Joule of energy
it is necessary to addKg sx1 Joule to input
energy? It means, that someone should pay for
this extra Joules, i.e. should pay for the extra fuel
and the extra energy conversion at all previous

stages.
For example, the transfer stage has Kg g =

0,8. To compensate losses of this stage it’s ne-

cessary to add for every 1 Joule of input energy a
1-0,8

0—,8 — 0,25) It

quarter of a Joule (Kg g =

means, that it is necessary to buy 0,25 Joule of
fuel (fuel stage) and to pay for its conversion at
production stage. Expenses for covering the
stage losses are put on the same stage. Thus, the

value of stage losses in our example is:

VL =025 (Ve + Vp).
In general outline:VL; = Kg¢ (Ve + V).

By analogy with that there is a calculation of
the value of losses for the other stages, starting
from the production stage. (Fuel stage hasn’t any
input energy, that’s why there is no indicator
VL for this stage).

In the total there are following indicators for

four-stage heat supply cycle:

VL, = KgpV
VL = K (Ve + Vp);

VL. = Kg(Vi+ V, + V).
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In general for multistage heat supply cycle:
VL, = Kg,Vi + Vo + ..+ V1)

A certain regularity is disclosed. We define it
as the regularity of step-by-step increasing of the
loss value. At the multiple energy cycle the loss
value increases with each subsequent stage. The
regularity is valid for the economy of any energy
cycle, but we are interested in the heat supply
cycle.

How does the regularity work? The loss value
increases because with the increasing of the
stage order the number of preceding stages in-
creases, and each of them has to be extra paid in
order to compensate losses.

The cycle value of the four-stage-heat-supply

cycle with different energy efficiency of stag-
esKy <+ can be calculated:

chcle = EXPcycle + VLcycle = [EXPcycle] + [KRp
VL, + Kgr ¢ (VL + VLp}) + +
(Kg (VLg + VL, + VL)1,

The calculation required a whole number of
formula changes, that exceeds the capabilities of

this publication. However, we can show the de-

gree of influence of the stage energy losses to the
cycle if we take for example an averaged value
of coefficients (Kg: and Kpg ), equal for all
stages.

Let us suppose that, there is a four-stage-heat-
supply cycle, where every stage losses 50% of

energy, thenK, = Ky = K. = 0,5 and Kg , =

Krt = Kg. =1 It means that every stage

requests from the previous stage two times more
energy than it is necessary in the "ideal™ condi-
tions. In order to provide the consumption stage
it is necessary to have a transmission grid which
should work twice more. It means, the cycle val-
ue rises by the value of one more transmission
grid. The transfer stage also requests from the
production stage two times more energy. But the
transfer stage works at a twice power and that’s
why it requests from the production stage four
times more energy. The production stage works
four times more and also losses the half of ener-
gy, that’s why it demands eight times more fuel
than in the «ideal» conditions. The results of

these arguments are represented in the Table 1.

Table 1

Covering of energy losses of the cycle by the stage resources

(with an equal stage energy efficiency)

The amount of extra resources, coverin
Sliaicl=s Kst , % KRt of energy losses of the cycle ’
Fuel - - 700 %
Production 50 1,00 300 %
Transfer 50 1,00 100 %
Consumption 50 1,00 -
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To implement a cycle, working on such a
scheme, it is necessary to buy 8 times more fuel,
to build and to maintain 4 energy-producer
plants (instead of one), to build and to maintain 2
transmission grids (instead of one). The result is
spectacular. But how does it relate to the real sit-
uation at the energy sector? In reality, 50% of
energy transfer for thermal power plants is a
quite good indicator. For heat supply grid, based
on wasteful technologies, working for many
years and operating over long distances the 50%
of energy losses is a quite often indicator [2, 4].
As concerning the energy consumption, at cur-
rent technical conditions (a low thermal protec-
tion of buildings) and a lack of feedback from
consumption to production (the control system),
50% is also a quite often indicator [1, 6].

The table shows that the energy loss of subse-
guent stages are progressing geometrically to the

early stages, pushing up the value of the whole

cycle. It is clear, that the energy efficiency of last
stages has a greater effect on the value of the
cycle than the energy efficiency of the first stag-
es. It means, the increasing of an energy transfer
coefficient of the consumption stage (K.) de-
creases the value of the cycle much more than
the same increasing of the energy transfer coeffi-
cient of the production stage(K;).

Let’s increase the energy transfer coefficient

of consumption stage (K,) to 0,66. It would give

Kgr ¢ = 0,5. The energy transfer coefficients of

other stages would be the same as before. The
amount of extra resources for different stages is

shown in the Table 2.

Table 2

Covering of energy losses of the cycle by the stage resources

(after increasing of the energy efficiency of consumption stage)

The amount of extra resources, covering
STAGES Kar % Kg ar
' of energy losses of the cycle
Fuel - - 500 %
Production 50 1,00 200 %
Transfer 50 1,00 50 %
Consumption 66 0,5 -

For comparison, let’s increase to the same

size the energy efficiency of the production stage
(}Cp: 0,66; KRp: 0,5). The other stages would

have the same size of the energy efficiency as
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before (Kg& = 0,5; Kggt = 1). The result is

shown in the Table 3.
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Table 3

Covering energy losses of the cycle by the stage resources

(after increasing of the energy efficiency of production stage)

The amount of extra resources, covering of
STAGES Kst o4 KR st
’ energy losses of the cycle
Fuel - - 500 %
Production 66 0,5 300 %
Transfer 50 1,00 100 %
Consumption 50 1,00 -

After comparison of the Table 1 and the Table
2, we can see that both variants give the same
fuel saving. But the first variant (the increasing
of the energy efficiency of consumption stage)
gives the reduction of extra resources for produc-
tion and transfer stages (from 300% to 200% and
from 100% to 50%, accordingly). It makes the
cycle, built on the effective consumption, more
economical than the cycle, built on the efficient
production.

Hence it follows that: other things being
equal, the energy-saving upgrading of the last
stages of the cycle gives a greater economic ef-
fect than the upgrading of the first stages.

On the basis of the revealed regularity, it is
possible to compare the efficiency of heat supply
cycles, built according to different technological

schemes.
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We carried out such a comparison to deter-
mine the prospects of the electric heat supply,
whose main competitor is the cogeneration tech-
nology, traditional for Russia. The feature of this
technology is a quite high energy efficiency of
the production stage through the use of the resi-
dual heat of the electricity generation steam tur-
bines. The electricity production in the condens-
ing mode (the electrical heat supply is based on
it), occurs with more substantial energy losses.
However, an electric current at transfer and con-
sumption stages affords much more opportuni-
ties for savings than the heat-transfer liquid at
the same stages of the heating cycle.

We calculated technological conditions of the
economic equivalence for electric and cogenera-
tion heat supply cycles. The result is shown in
the Table 4.
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Table 4
Technological conditions of the economic equivalence of two heat supply cycles
Cogeneration heat supply cycle Electric heat supply cycle
STAGES
The technology Kst, 06 | The technology Kst, 00
Fuel Organic fuel - Organic fuel -
The heat producing at The electricity producing
Production power plants in the co- | 65 at power plants in the con- 37
generation mode densational mode
Transfer Pipeline network 75 Electric grid 90
Consumption | Heating radiator 75 Infrared panel 95
The table shows the stage technologies and mode(Kg; =37%),there is an electric heat supply
the energy transfer coefficients at which the val- cycle, which is economically equal to the coge-

ue per unit of energy in the electric heat supply neretation cycle, due to increased energy effi-

cycle is equal to the value per unit of energy in ciency of the transfer and consumption stages.

the cogeneration heat supply cycle. We took the Using more energy efficient electricity produc-

average energy efficiency of the production, tion technologies (Kg; is more than 37%) it will

transfer and consumption stages for the cogene- . .
make the electric heat supply cycle economically

ration heat supply cycle across the Russia. As the . ]
PPy €y more profitable than the cogeneration heat

table shows, despite the quite low efficiency of
supply cycle.

electricity production in the condensational
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Kapauesckasn E.B.
Kanouoam sxonomuueckux Hayk, YO benopycckas zocyoapcmeéeHHan cenbCKOX03AUCMEEHHAA aKa-

oemus, 2. I'opku, Benapyce.
Poraues A.D.
ookmop mexnuueckux Hayk, OI'bOY BO Bonzozpadckuii 2ocyoapcmeeHHblil azpapHulii yHU8epcu-

mem, 2. Bonzozpao, Poccus.

MOJIEJIMNPOBAHUE M OIIEHKA DKOHOMHUYECKOM 3®®EKTUBHOCTHU
OYHKIIMOHUPOBAHUA ATPOPAPMAIEBTUYECKOI'O KJIACTEPA
PECHIYBJIMKU BEJIAPYCbH

AHHOTAaNUAA: B  CTaTb€é CHUCTEMATU3HPOBAHBl  TEOPETHUECKUE  IOJIOKEHUS  IOCTPOCHUSA
MIPOU3BOJICTBEHHO-TIEpepadaThIBAIOIINX KJIACTEPOB M OCHOBBI OLIGHKM M  MOJETUPOBAaHUS UX
spdexTuBHOCTH. Pa3paboTaHa omeHKa 53KOHOMHUYECKOH d((GeKTUBHOCTH (DYHKIHMOHUPOBAHHUSA Ha
npumepe arpodapMareBTH4ecKoro KJlactepa PecniyOnuku benapycs, BKJIFOYAIOILIETO
CEJIbCKOXO3SUCTBEHHBIC MPEANPUATHS, MPOU3BOMAAIINE JIEKAPCTBEHHOE CHIPHE, U MepepadaThIBAIOIINE
npennpusaTus. PpIHOK JexapcTBeHHOro pacturenbHoro coipbsi (JIPC), mpeacraBnstomero coboit
JIEKAPCTBEHHBIE PACTEHHUs, MHOTJIa HMCIOJb3yeMble B BBICYIIEHHOM BHJI€ B KaueCTBE JIEKAPCTBEHHOTO
CpencTBa WM JUISl TIONYYEHUs JIEKAPCTBEHHBIX CPEJCTB, SIBISETCS JTOCTATOYHO CIEIU(PUIESCKUM.
[IpoBenen pacuer mokaszaTeneil YMCTOW MPUOBLIM W pacmpenesieHne CUHEepreTHdeckoro s¢pdexra Ha
OCHOBE MPEJIOKEHHOW ONTUMHU3AIMOHHON SKOHOMHKO-MAaTeMaTHYE€CKOM MOJIENH, YYUThIBAIOLIEH
pa3iNuHble TPYIMIBl [apaMeTpOB MPOU3BOAMUTEICH JEKAPCTBEHHOTO ChHIpbs W  (apMaleBTUYECKOM
nponykiuu. [lpemsiokeHa CTPYKTYpHO-JOTHYECKass MOAENb (DYHKIIMOHUPOBAHHUS HOBOW (OPMBI
B3aMMOOTHOIIIEHUN MeXay KoHTpareHTamMu pbiHKa JIPC, kotopas maer BO3MOXHOCTH B OOIIHMX
(UHAHCOBBIX pe3yNlbTaTaXx y4YecTh BKIAJ KaXAOrO0 CyOBEKTa KiacTepa B pPe3yJabTaThl COBMECTHOMH
JEATEIbHOCTH, & TAKXE PacCUUTaTh JOMOJHUTENBHBIM JOXOJA KaXKJIO0ro ydacTHHKa. B xozme pacueroB
MOJTy4eHBI ONTUMaIbHbIe 00beMbl TIpon3BoAcTBa JIPC, a Takxke ero pacrpenesieHus 1Mo HampaBICHHUIO
nepepaboTku u peanuzanuu. Co3gaHueM (apMaleBTHUECKOTO KjacTepa peiaroTcsl 3aJadyd He TOJIBKO
MOBBIIICHHUS] CTAOMIBHOCTU OTIENBHBIX MPEINPUITUNA B IEIOM, HO TaKXKE CHUXECHHS 3aBUCHUMOCTHU
Pecniybnuku bemapych oT mMmopTa M 3aBO€BaHUS MPOYHBIX TMO3HMIMKA HA MEXIYHAPOIHOM DPBIHKE.
Pazpaborannas meTtogmka — oOecrieuyMBaeT  BO3MOXXHOCTH — pacyeTa  MapamMeTpoB  SKOHOMHKO-
MaTeMaTH4YeCcKOr MoJienu arpodapmarieBTuaeckoro kinacrepa Ha peiake JIPC. TlpennoxkenHas MeToaunka,

OCHOBBIBaromiasacAa Ha HUCIIOJIB30BaHUN UMHUTAIITUOHHOI'O MOZACIIMPOBAHUA, BOCIIPpOU3BOAAIIAsA
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(byHKI_II/IOHI/IpOBaHI/Ie 00BeKTa Ha6J'IIOI[eHI/I${, IMO3BOJIACT IIOJTYYUTH IIPOTHO3HBIC 3HAYCHHA OLCHKH

CUHEPIr€TUYCCKOI' 0 3(1)(1)CKT3 B MHTCTPAallMOHHBIX CACIIKAX.

KawueBble ciaoBa: 3h()eKTUBHOCT (HYHKIMOHUPOBAHUS, arpodapManeBTHUYECKUi KiacTep, SKOHO-

MHUKO-MAaTeMaTHIECKOE MOICITUPOBAHNE, ONITUMU3AIINS, CHHEPTreTHUSCKUM Y ekt

BBenenue. IIpoGmema  sddexTuBHOCTH
(YHKIIMOHUPOBaHMS PBIHKA, B T.4. (papMaleBTH-
YECKOM MPOIYKIHMH, MOXKET PacCMaTpUBaThCs C
pa3IMYHBIX MO3UIMI: OOIIECTBa, MPOU3BOAUTE-
751, IOTPEeOUTENS; SKOHOMHUYECKAas, COLMaIbHas,
COLMAIBHO-OKOHOMUYECKast d((EKTUBHOCTh U
T.J1. AKTyaJlbHOCTh HCCJEIOBaHUH arpodapma-
[[EBTUYECKOTO PpbIHKAa OOYCJIOBJIEHA €ro COoIu-
aIbHOU 3HAYUMOCTBIO AJIsi OoOecreueHus: 310po-
BbIO Hacenenus [3, 9, 13, 16, 17].

B okonomuke monsTHE «9PHEKTHBHOCTHY»
yrnoTpeossieTrcss B JBYX 3HaueHUsIX. B omHHMX
ciydasix 3((EeKTUBHOCTb XapaKTEpHU3YeT IO0JI0-
KHUTEJIbHbIE U3MEHEHHs B NpOIecce MPOU3BOJI-
ctBa. DPGHEKTUBHOCTh B 3TOM CMBICIIE SIBIISCTCS
CHHOHMMOM CJIOB «pE3yIIBTaTUBHOCTBY, «IIPO-

TYKTUBHOCTBY, <«IIPOU3BOAUTENBLHOCTBY, «IIeH-
CTBEHHOCTb» M OIpeJieNsIeTcss Kak OTHOIIEHUE
pesynbrara (3ddexTa) 3a onpeaeIeHHBINA TTePUO.T
K 3arparaMm pecypcoB. PBIHOK JIeKapCTBEHHOTO
pactutensHoro ceipbs (JIPC), mpencrapmustore-
ro co0oli JIeKapCTBEHHBIC PACTEHUS WM MX Yac-
TH, WHOTJIA WCIIOJIb3yeMbIe B BBICYIICHHOM BH/IE
B KauecTBE JICKAPCTBEHHOTO CPEICTBA WJIHM JIJIS
MONyYEHUsS] JIEKAPCTBEHHBIX CPEICTB, SBISETCS
JOCTAaTOYHO CHEeIU(PUIECKUM.

UccnenoBanne >PGEKTUBHOCTH  Pa3BUTHUSA

peiaka JIPC, mposenennbie M.H. JlopomikeBu-
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yeM [5], BKJIIOYAET CIEAYIOIIUME CErMEHTapHbIE
KpUTEPUH OLIEHOK U3Y4aeMOI'0 PbIHKA:

OIpe/ICJIEHUE YPOBHS Pa3BUTHUSL CUCTEMBI 3a-
rOTOBKH U KyinbTtuupoBanus JIPC, koropoe co-
JEPKUT IIMPOTY ACCOPTUMEHTA M JUHAMUKY
o0beMa 3aroTOBKM, CTPYKTYPY 3aroTOBUTEJEH
no cyObeKTaM U peruoHaMm, 3PQPEKTUBHOCTD
IIPOM3BOJCTBEHHOM ACSTEIbHOCTH;

U3y4eHHE MOTPEOUTENbCKUX MNPEANOYTEHUH
nokymnarenei npenapatoB Ha ocHoBe JIPC, a
MMEHHO OIpe/ieJIeHNe CTPYKTYpHI crpoca 1o BU-
JlaM, 4acToTe U (opmMe UCIOJIb30BaHUS METOJa-
MH OIpOCca U HAOJIIOICHHUS;

BBISBJICHHE YCIOBUH U (PaKTOPOB, BIUSIOIINX
Ha pa3BUTHE PHIHOYHBIX OTHOLIEHH, B TOM YHC-
Je onpejeneHne pakTopoB BO3AEUCTBUS Ha CTe-
IIEHb CAaMOCTOSITEJIbHOM 3arOTOBKH JIEKAPCTBEH-
HBIX pacTeHuil, ompexaeneHue (akTopoB, Mpe-
MATCTBYIOIINX pa3BUTHIO pbiHKA JIPC;

AQHAJIM3 KAYECTBEHHOW U KOJIMYECTBEHHOU
uHpopmanuu 00 00BEMax BHEIIHETOProBOMH
nesiteabHOCTH Ha peiHke JIPC, Brmrowarouuit
aHAJIM3 U COOTHOUIEHHE IIeH, XapaKTepHCTHKa
00BEMOB U CTPYKTYPbI BHEIIHENH TOPTOBIH [5].

B aT0Mi cBsI3M 0cOOYIO 3HAUMMOCTH MpUOOpeE-
TAIOT BOINPOCHI Pa3pabOTKU CTPATETHYECKUX DPe-
HIeHHH B 00JacTU Pa3BUTHUA MHTETPALUOHHBIX
IPOLECCOB B MaclITabax KPYHHBIX M MEJIKHX

HpOHBBOHHTGHGﬁ, OT KOTOPBIX BO MHOI'OM 3aBHU-
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CUT WHHOBAIIMOHHAsl aKTUBHOCTH pblHKAa. Hema-
JIOBa)KHAsl POJIb TPUHAIICKHUT TMOUCKY IyTei
B3aUMOJICUCTBUSL YUYACTHUKOB MHTETPALMOHHOTO
npouecca [1, 21, 22], pa3paboTke METOJIUKH
co3iaHus arpodapMaleBTHYecKux Kiactepon. B
Py HEJOCTaTOYHO M3YYEHHBIX TEOPETHUYECKUX
aCMEKTOB YIpaBJICHUS, aHAIN3a U CTAaHOBJICHUS
pBIHKA JIEKAPCTBEHHOT'O PACTUTEIBHOTO ChIPhS
cleyeT OTMETHTh Takue, Kak popMupoBaHUE Ha
HeM () (PEeKTUBHBIX MOJETCH opraHu3aluu U OIl-
TUMM3AIUA  MEXOTPACJIEBBIX CBSI3€H, IOUCK
HO10, 12,BBIX METOJOB MOCTPOEHUS J0JITOCPOU-
HBIX IPOTHO30B COANAHCHPOBAHHOTO DPA3BUTHS
B3aMMOCBSI3aHHBIX ~HAYYHO-TIPOU3BOJCTBEHHBIX
CHUCTEM, CTPYKTYpHU3alMsi METOJOB TOCYIapCT-
BEHHOTO PETYJIMPOBAHUSA, KOOpAWHAIMSA KJia-
CTEPHBIX CTPYKTYpP B COIIMAIBHO 3HAUYHUMBIX OT-
pacisix 3KOHOMHUKHU, B T.4. HA OCHOBE 3KOHOMH-
KO-MaTeMaTU4yecKoro Moaenuposanus [9, 10, 12,
26-29].

Henbio ucciiegoBanms sBISIETCS OLEHKA (-
(beKTUBHOCTH (DYHKIIMOHUPOBAHUSI PHIHKA JIEKap-
CTBEHHOT'O PacCTUTEIBHOTO CBHIPhSl B YCIOBUSX ar-
podapmalieBTHYECKro HWHTErPUPOBAHHOTO  (QOp-
MupoBaHusa. OCHOBHBIE 3a/ladydl HMCCIICIOBAHMUS:
pa3paboTKka METOJUKU OMpeAeNieHUus TpaHC-
bepTHBIX IIeH; pa3pabdoTka MeXaHW3Ma MHHOBA-
[IMOHHOTO Pa3BUTHA arpodapMaIeBTUIeCcKoro
KJlacTepa, 0oO0OCHOBaHHE METOJUKa pacrpejaene-
HUS JIOMOJHUTEIBHOTO JA0X0/1a MEXIY Y4acTHU-
KaMH KJacTepa.

MeToabl 1 MaTepualJibl: CUCTEMHBIN, CpaB-
HUTEJIbHBIN U CTPYKTYPHBIA aHAJIN3, SKOHOMHUKO-

MaTeMaTU4YCCKOro MOACIUPOBAHUC, ONTUMH3A-
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ous I[apamMeTpoB  COLMAIBLHO-3KOHOMMYECKHX
CUCTEM.

PesynabraTrel m o0cyxnenusi. Knactep Ha
poinke JIPC momkeH mpeacTaBisiTb COOOHM IMOJI-
HOLIEHHBIN KOMIIJIEKC OTKPBITOI'O THUIA, 00BEaH-
HSIOIIUH C LEJIBI0 B3aMMOBBITOJJHOTO COTPYIHHU-
yecTBa Hpeanpusitus 1o BelpamuBanuio JIPC,
nepepadaTbIBalOIIe TPEANPUATHS, TPEIIpH-
AT PO3HUYHOM TOProBIM, KpPEIUTHO-(hpHUHAH-
COBbIE OpraHusanui, Hay4yHO-
UCCJIEJIOBATEIbCKUE MHCTUTYTBHI, OpPraHbl Irocy-
JApCTBEHHOM BIJIACTH, OOCIIy’KHMBaIOLIME Ipe-
npusaTid. OTMETHUM, YTO HAa HAYaJIBHOM JTalle
CO3J1aHMsl arpogapMaleBTHYECKOro Kiacrepa, B
T.4. B ycnoBusix Pecniyonuku benapycs, Heo0xo-
JMMa aKTHBHasl IOJIUTUKA OPraHOB TOCYJapcT-
BEHHON BJacTH, KOTOpas IO3BOJUT pPAa3BUTh
B3aMMOBBITOTHOE COTPYAHHUYECTBO MEX]Yy Ba-
CTbI0, TPOU3BO/ICTBOM, YUEOHBIMHU 3aBEICHUSIMH,
HayyHbIMM OpraHu3alMsIMM M OOIIECTBEHHO-
cTbi0. ['OCyZapcTBO CTAHOBUTCSI T'€HEPATOPOM
(opMHUpPOBaHMS HEAOCTAIOUIUX 3BEHBEB KaK B
o0nacT (UHAHCUPOBAHMUS HAyKHM M MHHOBALIU-
OHHOM JIeATENIbHOCTH, TaK U B O0JIACTH 3aKOHO-
JIaTeNbCTBA.

OpHyuM M3 BaXKHEWIIMX HaNpaBICHU peruo-
HaJbHBIX OpPraHOB TOCYJapCTBEHHOH BIacTH B
CTUMYJIMPOBAaHUU pPa3BUTUS KJIacTepa JOJKHO
CTaTh MPUBJICUEHUE KPYMHBIX (PUHAHCOBBIX WH-
CTUTYTOB, 0OOecrieueHUe rapaHTHH CHIKEHUS UX
PHUCKOB, 4TO OyJIeT CIOCOOCTBOBATH CTUMYJIHUPO-
BAHUIO Pa3BUTHs WHBECTULMOHHOMN IEATENBHO-

ctu [2]. bonee mMpoKOMy MPHUBICUECHUIO HWHO-

CTPAaHHBIX U OTCUCCTBCHHBIX I/IHBGCTI/IHI/Iﬁ MCEC-
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IIAIOT MOJHUTHYECKas M SKOHOMHYECKas HecTa-
OMIIBHOCTH, HECOBEPILCHCTBO M HEYETKOCTh Ha-
JIOTOBOTO 3aKOHOJATEJIbCTBA, HEIOCTATOYHBIE,
0 MHEHHUIO HMHBECTOPOB, TapaHTHH BO3BpaTa
BJIOJKEHHBIX CPEJCTB M JIBIOT PA3INYHOTO ypOB-
Hi. /{75 nHBecTOpa 0OCOOCHHO Ba)KHOE 3HAUCHUE
UMEET MOJIMTHYECKasi CUTYaIus Kak (akTop, orl-
penenstomuii crabunbHocTs. HeoOxonumo nop-
poOHOE OIUCaHWE CHUTyaluH, AaXe eCIH OHa
OLICHMBAETCS KaK HeOJIarompusiTHas, T.K. MHBE-
CTOPOB OTITYTHBAE€T OTCYTCTBHE JOCTOBEPHOI
uHpopManuu. BorbmMHCTBO TpoOieM, CBsA3aH-
HBIX C OCYIIECTBICHHEM HHBECTUIIMOHHOH aes-
TENBHOCTH, JOJDKHBI PEIIaThCsl Ha PErHOHAb-
HOM YpPOBHE C HCIIOJIb30BAaHHEM IPEINOCHUIOK,
CO3JIaHHBIX PECIYOJUKAHCKUMH OpTraHaMH BIa-
cru [15].

[Ton s dpexTrBHOCTBIO pa3BuTUS arpodapma-
[IEBTMYECKOIO KJIacTepa MOHUMAETCsl Pe3yJbTa-
TUBHOCTh COBMECTHOMW JIEATEIILHOCTH €T0 y4acT-

HUKOB, omnpcacisieMasd KaK OTHOMICHUC CYMMBbI

UHUBUAYaAIBHBIX 3()()EKTOB BCEX YYACTHUKOB C
Y4ETOM BO3HHUKAIOIIUX CHHEPreTHYecKux 3¢-
(ekxToB K 3aTpaTam, 0OYCIOBUBIIMM HX IOJIyde-
Hue [6, 7]. Kaxzplii U3 Yy4aCTHUKOB JIOJDKCH
OBITH yOEXKJI€H B COOCTBEHHOW BBITOJIC M CIIpa-
BEJJIMBOCTH pachpesieieHus oOIIero CHUHepre-
THYECKOro 3(pekTa, B MPOTUBHOM Cllydae OH HE
Boiiner B kmacrep. Ilpum stom 3¢ dexTuBHOCTH
KJIACTEPOB 3aBUCUT OT pE3YJBTAaTUBHOCTH HX
JeSITebHOCTH HA Pa3HbIX YPOBHAX (PYHKIMOHH-
poBanus [6, 7, 15].

s onpenencHus 3p(HEKTHBHOCTH CO3TaHUS
Kjactepa ObUI paccYMTaH SKOHOMMYECKHH 3¢-
(bexT no MojenH, MpeIoKeHHOW aBTOpaMH HC-
cienoBanus. BaxHelmmM mokazartenem d¢¢ek-
TUBHOCTH C.-X. IPOM3BOJICTBA U €r0 IJIAaHUPOBa-
HUS sABJIeTCsl ypoxaiHocTh [14]. IlpoBomumncs
pacuer ypoxaitHoctu JIPC B 3aBHUCHMMOCTH OT
aHanu3a (pakTHYECKOW M HOPMATHBHOM yposkaid-

HocTel (Tabm. 1).

Tab6muma 1
ACCOPTHMEHTHBIII NepevYeHb U NMepCcneKTUBHASA YPOXKAHHOCTH
Haumenosanue JIPC dakTuyeckas HopmarusHhast ITepcnexTrBHAS
YPOXKalHOCTb, I/Ta | YPOXKAWHOCTS, 1I/Ta | YPOKAaHHOCTB, L/Ta
Kanennyna 12,3 15 15
Jymuma 2,8 2,35 2,8
Pomarka 4,3 4 4,3
ITycTBIpHUK MSTUIIONACTHBIN 24 30 30
3Bepo00il MPOIBIPSBICHHBIN 13 15 15
Msita nepevnas 14,1 17,5 17,5
Hlandeii nexkapcTBeHHBIN 25,5 10 25,5
Hccon nekapcTBEHHBIN 35,9 20 35,9
Jesicun 6 5 6
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[Iponomxkenne Tadauis! 1

Menucca 16 48,5 32
bapbapuc 26 30 30
BosipbinHuk 53,3 30 53,3
by3una 54,5 45 54,5
KoroBHuk 43 32,5 18,4
JIMMOHHHK 15 3 15
MHOroKoJ1I0CHUK 40 100 70
Yabpen 44,42 30 44,42
landeii nekapcTBeHHBIN 25,5 10 25,5
HIunoBHUK 21 20 21
AKTHHUIUA 22,5 15 22,5
Banepuana nexapctBeHHas 8,4 35 21,7
Aponus 42.3 35 42.3
Uucroren 14 12 14
Uepena TpexpazaenbHas 12 15 15
ThIcAuenncTHUK 6 8 8

Tabmanma 2

Hopwmpsi pacxoaa JIPC aas npousBoacrsa 1 T HacToek Ha 3A0 «benacenTtuka», T

Haumenosanue 9
=
<
MPOAYKIIUU g _ ~ 5 %
W
g 2. o5 = E | 5 = s | F 5| 8
— = 8 g = § %) q 2 SRS /M = =N = S) =
2 3 == S & 3 = ¥ 2 SIS o = sg| 5| &
SE | 2% |83 | & | L2 |58 |55 |5 |88 |2&| 2|8
x (<) Q Q
g 3 o 5 °c 3 2 S o = SR > 8 35 II= M >
=Y X m =V Y 1) Y * = = X B = = & HEE|O|O
=
=
BosipeInauka 0,1 - - - - — — - _ — — |-
HAaCTOMKa
Banepuanst - 0,2 - - - — — - _ — —_ |-
HAaCTOMKa
Kenrpmiens - — — — 0,1 — — _ _ _ _ _
HAaCTOMKa
3Bepobost Ha- | — - - 01 | - - - - — — I
CTOMKa
Kanennynsi - — — — — 0,2 — _ _ _ _ _
HAaCTOMKa
Kpanussi - - — — — - 0,07 — _ _ _ |-
3KCTPAKT
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[Iponomkenne TaOIUIBI 2

IlycTeipHUKa | — - - -

HacTOMKa

03| - | 1 - -

Ponunonsr — — 0,7 |-
poO30BOi

3KCTPaKT

«Potokan- — — — —
AcenT» dKc-

TpaKT

0,4

OBKaJINIITA - — - -

HacTOMKa

OXHUHaLEeN - — - -

HacTOMKa

,05

Ipumeuanue — Paspabomku aémopoe na ocrose [16, 17].

Tab6muna 3

IMoka3aTenu YNCTOI NMPUOBLJIM HA IIECTH JIeT BIepe] (0e3 00pa3oBaHus KJiacTepa)

[Tokazarenu BBIpYy4YKH, MIPA PYO. l-iirox |2-#irox |3-ii rox |4-iirogx |5-iirox  |6-# rox
3A0 «benacenTuka 47 9,4 (14,0 18,7 23,3 28,0
KCVII «MwuHckas oorHas Gpadbpukar» -26,2 |-10,4 |54 6,3 13,7 15,9
OAO «bopucoBckuil 3aBOJ MEIUIIMH-

129,0 (130,0 |152,0 |164,0 |201,0 212,0
CKHX TIpernapaToB»

Ilpumeuanue — Paspabomka aemopos.

AHamm3 TPOM3BOJICTBEHHBIX IPOIECCOB Ha
B3ATBIX NPEANpHUATHAX Mokazan, yro B KCVII
«MuHckast oBoInHas ¢abpuka» ypokalHOCTh
HEe3HAUMTEIIbHO, HO HIbke, yeM B 3A0O «bena-
CeNTHKa», YTO MOKHO OOBSCHUTH CIICIHAIIN3a-
el padpuku (KpoMme JIeKapCTBEHHBIX TpaB Ha
OPEINPUSTHHA BBIPAIIUBAIOTCS HEKOTOpBIE JIPY-
rue oBolHble KynbTypbl). B 3AO «benacentu-
Ka» yAeNseTcs MPHUCTATHHOE BHUMAHHE ITOBBI-
HICHUIO YPOXKalHOCTH, MPOBOAATCA pabOTHI IO
BHECCHUIO TECTUIUAOB U yNOOpEeHUil M, COOT-
BETCTBEHHO, HaOmonaercs ee poct. CrenoBa-

TEIHHO, OTCTAIONIEMY MPEANPHUATHIO HEOOXO0IH-
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MO yJI€JIUTh OOJblllee BHUIMaHUE U JJOBECTU YPO-
BEHb YPOXXaNHOCTHU J10 NIEPEOBOr0, KPOME TOTO,
€CJIH HE JOCTUTHYT HOPMATHUBHBIA YpPOBEHb, TO
CIPOEKTUPOBATh MPOLEAYPY AOCTHKEHUS JlaH-
HOTO YPOBHSI.

Hopwms! pacxozaa cbIpbs 1711 IPOU3BOACTBA psizia
¢uronpennapato Ha  3A0  «benacentuka»
npeacTaBieHbl B Tabn. 2. PesynpraThl pacuera
MoKasareyied YuCcToi MpHObUIM I BapHaHTa 0e3
o0pasoBaHus Kiactepa npusesieH B tabm. 3.

IIpu ¢opmupoBaHHU KiIacTepa Ba)XKHOE 3Ha-
YCHHME MMEET PACHpEleICHUEe HHBECTULIMI U pe-

cypcoB. B cymectByromeid 3KOHOMHYECKOH
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IPAaKTUKE pacIlpelielIeHue PecypcoB MExXIy
peANpUATHSIMU-YIaCTHUKAMH IPOU3BOAUTCS Ha
OCHOBE BHYTPEHHHX LIE€H, Ha3bIBA€MBIX TpPaHC-
¢deptHbIMU. B HacTosee Bpemsi TpanchepTHOE
LIEHOOOpa30BaHUE B OCHOBHOM IIPUMEHSETCS B
KOPIIOPAaTUBHBIX CTPYKTYpax A MUHUMHU3ALUU
HAJIOTOBBIX BBIILIAT. OHAKO TpaHCEpTHOE Iie-
HOOOpa30BaHUE MOXKET OBITh MCIIOJIIB30BAaHO KaK
MEXaHU3M YIIPaBJIEHUsI paclpeieieHueM pecyp-
COB B KJIACTE€PHBIX (POPMHUPOBAHUAX ISl MOBBI-
mreHus 3pPEeKTUBHOCTH UX ACATEIBHOCTH.
Heo0xomuMo OTMETHTH, YTO MPEANPHUSITHSA,
IPOM3BOJALINE ChIphE U IepepadaThIBaOLIUE, B
pamMKax TpaHcepTHOro ILeHooOpa3oBaHus Oy-
JyT TIPECIEeI0BATh pa3HbIe LENN: TPOU3BOISIINE
WIN TIOCTABJISIFOIINE CHIPE MPENNPUATHST OYAYT
3aWHTEPECOBAHBI B TOBBIIICHUH TPAaHC(HEPTHBIX
IIeH, a nepepadareiBaronue (IpUHUMAIOIINE) — B
ux cHwkenuu [10]. Jlns peryaupoBaHus JaHHO-
ro KOH(JIMKTAa HHTEPECOB B KJIACTEPE COBET
YIPABISAIONMX  CIEAUT 34 yCTAaHOBJICHHUEM
TpaHC(EpTHBIX 1IeH. B MUpOBO# npakTuke mpu-
MEHSIIOTCS HECKOJIbKO TPYII METOAOB TpaHC-
depTHOTO 1IEeHO0Opa30BaHUS Ha PECYPChl: METO-
JIbl DKCTIEPTHOW OIICHKH, PHIHOYHBIE METOABI U
METO/IbI OTpesieeHus 3aTpar. Beibop BapuanTa
TpaHC(HEPTHOrO 11€HOOOpa30BaHUS 3aBUCUT OT
CleAyromux (HakTOpOB: CTETIEHU CaMOCTOSITEIb-
HOCTH TIPEANPUSITHS; YPOBHS PHIHOYHOH KOHKY-
PEHLIMU; CTENEHH COOTBETCTBUS IIeJel W 3amay
OPENpPUATHI-YyYaCTHUKOB LEJIAM M 3a7adam
KJlacTepa B II€JI0M; B3aMMOCBSI3U MEXIY CIIpO-
COM U MpEIOKEHHEM Ha Pecypchl B OMKaii-

e MNEPCHCKTUBC, CUCTCMBI OLICHKU ACATCIBbHO-
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CTH TMpeanpHusATHI-y4acTHUKOB. B  ycioBusx
SKOHOMMYECKOI HEecTaOMIBLHOCTH Lierecool0pas-
HO HCIIOJIb30BATh 3aTPATHBIC METO/IBI.

[Ipemaraercst crnemyromas METOJMKA TpPaHC-
(dhepTHOTO 1EHOOOpa3oBaHUs B arpodapmaries-
TUYECKOM KJlacTepe:

1) perynupoBanue TpaHC(HEPTHBIX IICH OCY-
IIECTBIISIET COBET YIPABIISIONINX;

2) pacueT ONTHMAIbHON TpaHC(HEPTHOM IEHBI
OCYIIECTBIISIETCS C TOMOIIbIO  AKOHOMHUKO-
MAaTeMaTUYECKUX MOJEIICH.

OCHOBHOH 11€JIbI0 ONTUMU3ALMH (POPMHUPOBa-
HUSl TpaHC(EPTHOU IIEHBI SBISETCS MOBBILIICHHE
¢ dexTuBHOCTH (YHKIIMOHUPOBAHUS, MPEKIE
BCEro, Kjactepa B 1enom [26]. CienoBarensHo,
1eneBoi GyHKIMEH B 3a/1aue JOJKHA BBHICTYNATh
CyMMapHasi IpHOBLTb MPEIMPHUATHIA OT peaan3a-
IIUU TIPOU3BEACHHOI Mpoaykiuu. Pacuer mpose-
JIEM TI0 TpeM IpeanpusTusM-ydactHukam (1):

I:max = an ,

neNg

(1)

rae N — HOMEp OpraHM3alMU-y4aCTHUKA B KJIa-

crepe; N, — KOJIMYECTBO OpraHu3alUii-

Y4aCTHHUKOB B KJIIaCTEPE; Xn — MapXXuHaJbHasa

NpUObUIL N OpraHu3alMU-y4yacTHHKA 3a BbIUe-
TOM HaJIOTOB U3 BBIPYYKH.

C napyroil CTOpOHBI, COBOKYIHasi MapiH-
HalbHas MpHOBUTL  arpodapmManeBTHYECKOro
KJIacTepa COCTOUT M3 MapKUHAJIbHON MpUOBLIN
MPeaNnpUATHI, BXOIIIIMX B JaHHOE OObenuHe-

Hue (2):

X, = Z XinVin _zzinvin - ZXGH y Ne Nl (2)

iely iely jed,
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rae i— BUABI MPOAYKIMs; |, — JekapCTBEHHOE
PacTUTENBHOE ChIpbE (IIPOLYKTBI €ro Iepepa-

00TKHM); X;, — TpaHc(epTHas IIeHa Ha MPOAYK-
U0 BUJA | Mpennpusarus Buma N; V, — o0beM

NPOM3BOJICTBA MPOIYKIUN BUAA | MPEIIPUSTHSL
BHJA N ;

Z.

in— YIeJbHbIE IEPEMEHHBIE M3JEPKKU Ha
NPOAYKIMIO BUJIA | TIPEANPHUATHS BUaa N ;
] — BUBI HAJIOrOB; J,— HAJOTH, BHILIAYU-

BacMBbIC MMpCaANpUATUAMUA, IMPOU3BOJAAIIIMMU

JIPC; Xj,— Hanoru j, BbILIAYMBAEMbIC U3 BbI-

PYYKH IpeanpusaTus Buaa N ; Nl_ IIOCTAaBJIAIO-

1€ OpraHu3aluy.

[Ipu sTom TpaHchepTHas II€HA MOCTaBIIAIO-
HIeT0 TPEANPUITHS SBISAECTCS MHUHUMAJIbHBIM
pa3MepoM MEpPEMEHHBbIX 3aTpaT NpPUHUMAIOLIEH
opranuzaimi (3):

X. <X

In — “tin?

neN;,neN,,

3)
rae N,— npuHUMaromue opraHu3aim.

TpanchepTHas IIEHA MOCTABJISIONICH OpraHu-
3amMu  GOPMUPYETCSI HA OCHOBE TEPEMEHHBIX
U3JIepKeK ITIoC HambaBka (4):

Xip =Zin +X%,, 1€, neN,, 4)

In?
rae X, — Hcroiib3yeMasi HamOaBka mpu (Gopmu-
pOBaHUM TpaHC(HEPTHON IIEHBI.

[lena npuHMMaroLel OpraHU3alMM COCTOUT
13 TpaHC(PEPTHON IIEHBI MOCTABIIAIONICH OpraHu-

3allMM U OCTaJIbHBIX 3aTpaT (5):

: (®)

rae X, — TpaHc(epTHas IieHa Ha IMPOLYKIHIO

Xi =X, +S+X,

Bujia | mpennpustus Buga N, ne N,; S— 3a-

04

TpaThl, BKJIIOYaeMble B (OPMHUPOBAHUE IIEpe-
MEHHBIX U3ICPHKEK.

IIpuBeneM mpumep pacyera MapKUMHAJIbHOU
OpUOBLIM TPEANPHUATHN 3aHUMAIOLIMXCS Tepe-

pabotkoii JIPC (6):
X, :Z Xilnvin _Zzinvin - ngn y N€E N2 (6)

iel; jely j€dz
Ecau u3BecTHBI LIEHBI HA NPOMEXYTOYHBIN
MPOJYKT (WJIM €T0 aHaJIoT) U IICHbl HA KOHEYHBIC
IPOJYKThI, TO BHYTPEHHUE M BHEUIHUE LEHBI
KJIacTepa He JOJKHBI mpeBbiliaTth 20% OTKIO-
HEHUS OT U3BECTHBIX PHIHOYHBIX IIeH (7):

08p, <x, <12p,,iel,neN;,neN,.

in < (")
Pacnipenenenne pecypcoB B Iporecce aes-
TEJILHOCTH arpogapMareBTUYecKoro Kiacrtepa
HNOJUYUHEHO YIPABJICHUIO KOOPIUHALMOHHOTO
oprana. KiroueByro poib B KiacTepe HUIparoT
MOTOKM TEXHOJIOTUH H WHPOPMALUU MEXKITY
JFOIbMH, TIPEANIPUATUSMI U UHCTUTYTaMH. Tex-
HOJIOTHUYECKOE Pa3BUTHE SIBJISETCS PEe3yIbTaToOM
B3aMMOCBS3€ MEXIy y4aCTHUKAMH CHUCTEMbI —
MPEINPUATHSIMHA, YHUBEPCUTETAMH W HAyYHBIMHU
YUPEKACHUSIMU. MOXXHO BBIIEIHTH HECKOJIBKO
TUIIOB TaKMX MOTOKOB: B3aUMOJECHCTBHE MEXKIY
NPEINpUATHIMH, TPEXJE BCETO COBMECTHAs UC-
CIIeZIOBaTeNbCKasl JACSITEIBbHOCTh U MHOE TEXHH-
94eCKOe COTPYJHHUYECTBO; PACIIPOCTPAHEHHUE TEeX-
HOJIOTHI; MOOMJIBHOCTh palboyeil CHIIbI, Xapak-
TEPU3YIONIAsi TIOTOK «HESIBHBIX 3HaHUI [§].
XapakTepHOi 0COOCHHOCTHIO YYaCTHUKOB ar-
podapmaneBTHIECKOro KilacTepa SIBISETCS BO3-
HUKHOBEHHE B HUX HWHTETPUPOBAHHBIX LEMOYEK
co3/aHusl JT0OABJIEHHOW CTOMMOCTH, 4TO 00Yy-
cloBIIeHO caeayrommmu dddexramu: GopmMupo-

BaHUE ILIEHOBON M TEXHOJIOTMYECKOW KOHKYPEH-
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TOCIIOCOOHOCTH; €AMHCTBO CTPAaTETMU Pa3BUTHUS
BCEX YYAaCTHHMKOB KJIAacTepa; BKIIOUYEHHOCTh B
UCCJIEIOBATEIbCKUE CETH; €IMHCTBO IPOU3BOJI-
CTBEHHBIX CTaHAAPTOB [7].

N3yueHune oOLIEU3BECTHBIX METOJOB HCCIIE-
JIOBaHUS I10Ka3aio, 4To Julsl aHanu3a 3¢(dexTus-
HOCTH Npou3BojicTBa U peanuzauuu JIPC u npo-
JTYKTOB €ro nepepaboTKU Ha MEePCHEKTUBY HaU-
Oosiee MpUEMIIEMO MCIIOJIb30BaHUE METOAA J0-
6aBieHHON crouMocTu. Kputepuem onrtumains-
HOCTU B 3TOM CIIyyae CTAHET YucTas NpUOBLIb.
JlanHblil KpuTepuil sBIISEeTCS HamboJiee IMpUeM-
JeMbIM, TaK KaK BO BCE BpeMeHa LICHWJIUCh OT-
Jlaya OT UHBECTHLMH U 3((HEeKTUBHOE BIOKEHUE
JNEHEeXHbIX cpenctB. Kpome Toro, mpu oobenu-
HEHUM YYaCTHUKOB KJIacTepa M BO3HMKAET CHU-
HepreTuueckuil 3 deKT, KOTOphIA Takxke Tpedy-
er yuera. IIpu »TOM mnpeanaraercs NpUHUMATh
pE3yJIBTaTUBHOCTh COBMECTHOW JI€ATENBHOCTU
KaK L€J0ro, ONpeleIsieMOro OTHOIIEHUEM CyM-
Mbl WHIUBUAYaIbHBIX 3((EKTOB BCceX MHapTHE-
POB, CKOPPEKTUPOBAHHBIX C YYE€TOM BO3HMKAIO-
IIUX CUHEpreTudeckux >(PQeKToB, K 3arparam,
00ycoBUBIINM UX NofyueHue. Ecnu kaxaplil us
YY4aCTHUKOB He OyneT yBepeH B COOCTBEHHOM
BBITOJIC M CIIPaBEJUIMBOCTH paclpesieleHus 00-
IIEr0 CHHEpPreTHueckoro 3¢ ¢dekra, uTo BbI3bIBA-
€T He0OX0AUMOCTh pa3paboTKU METOJUKHU CHpa-
BEJJTMBOTO pa3JiejieHus] NMPUOBLUIH, 00pa3oBaHUE
KJIaCTepa HE COCTOUTCS, a €CIU U MPOU30MJIET,
TO COTPYAHHUYECTBO OYyIET HEIOJITHM U3-32a JTU4-
HOT'O HEY/IOBJIETBOPEHHs] YYaCTHHUKOB, IPHBO-

JISIIIEro K 001eit Heycroiunsoctu [23].
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B npemyiaraemoil Mozienu miaHUPYEMbId HH-
TepBajl ACATEIbHOCTH NPEANPUATHNA IMPEICTaB-
JsieTcsl Kak quckpeTHsiit [t0; t], cocrosuuit uz M
maroB (Hanpumep, no rogam); t — napamertp, xa-
pPaKTEpU3YIOIIMH HOMEp Kaxkaoro mara; t = 1 —
NEepBbIMA ToJ B yKa3aHHOM HHTepBaie [t0; t], t =
M — nocnenHui roJ Ha yKa3aHHOM MHTEpBAJE.

ANTOpUTM MMHTALMOHHOIO MOJEIUPOBAHUS
pa3BUTHSL KiacTepa SBISETCS  YIPOLIEHHBIM
OMMCAaHUEM MPOU3BOJCTBEHHON JI€ATEIbHOCTH
IPEANPUATHIN.

Monens oOBEAMHSIET MPEANPUATHS, 3aHU-
Maromuecs BbipamuBanueM JIPC, u mpenmnpu-
atug 1o nepepadorke JIPC.

[IpoBoasTCs pacueTsl ONTUMAIBHOTO 00BEMA
npousBojicTBa JIPC, onTumansHOro ero pacmpe-
JIeJIEHUs] TI0 HamlpaBlieHUIo nepepaboTku. B 1e-
JSIX CHMDKEHMSI 3aTpaT MO BBIPAIIMBAHUIO JIEKap-
CTBEHHBIX TpaB TAKXKe OIpesenseTcss 00beM HH-
BECTUIMH, HAIIPABIIIEMBIX HAa TPOU3BOACTBO IS
noBellieHUst ero 3ddextuBHocTU. [Ipemycmor-
PEHO MHBECTHPOBAaHUE M3 TPEX MCTOYHHMKOB: 3a
cueT OIOJKETHBIX CPEJCTB, KPEAUTOB OAHKOB, a
Tak)Ke€ COOCTBEHHBIX OTUMCICHUH M3 MPUOBLIM.
Ontummsupyercss 00beM CpPEeACTB, pacyeT Kpe-
JIUTa HAa KOHKPETHBI BPEMEHHON MHTEpBaI, Ie-
PHUOINYHOCTh MOCTYIUIEHUSI JE€HEKHBIX CPENICTB.
PaccuntbiBaeTcs MpoLIeHTHAs CTaBKa MO Kpelu-
TOBaHUIO U ONTHUMAJIbHBIE LIEHBI JUIsl peain3aluu
MPOIYKIIMH.

[IpousBoauTcss pacueT NPOU3BOACTBEHHO-
SKOHOMHUYECKHUX IOKa3aTeJel MpeAnpusiTuid 1o
niepepadotke JIPC u peanmusanuu roToBoi mpo-
rae

OIMIUCBHIBAIOTCA

JTYKLIHH, TOBApPHO-
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MIPOU3BOJICTBEHHBIC CBS3H, JIBI)KCHHE (DMHAHCO-
BBIX TIOTOKOB. /[J151 ONTUMaIbHOTO TPOU3BOICTBA
HEOOXOIMMO JOOUTHCS MAaKCUMAJIBHOIO JOXO.a,
B HAIlleM ciy4ae — MakcuMmyma npuOsu. [Ipu
9TOM YYHUTBHIBAIOTCS CBSI3M MEXIY TNPEINpHU-
ATHSIMH, 3aHUMAIOIIMMUCS KYJIbTUBUPOBAHUEM
JIPC u nepepaboTKOA.

Xapakrepuszyercs COBITOBas JACSTEIbHOCTD
NPEANPUITHH, 3aHUMAIOIINXCS pealn3alueii ro-
TOBOU NMPOAYKLIUH.

OrnpenensroTcss OCHOBHBIE BBIXOJHBIC Tapa-
METPBI MOJIEJIH, K KOTOPHIM OTHOCSITCSI CyMMap-
HbIC TapaHTHUPOBAHHBIC JOXOJbI KaXJAOro U3
OpeINpUsATH KacTepa 3a IIaHUPYEMbId Mepu-
on. Koneunbie pe3ynpTaThl MO OIIEHKE MAaKCH-
MaJIBHBIX TaAPAaHTHPOBAHHBIX JIOXOJOB IMOTYYArOT
TOJIbKO TI0 OKOHYAHHUU BCEX PACyeTOB, TaK Kak
nmapaMeTpbl BCEX YpPOBHEH KiacTtepa SBISIIOTCS
B3aMMOCBSI3aHHBIMH M B3aHMO3aBUCUMBIMHU.

Ecin momydeHHBIE pe3yiabTaThl MO KaKHM-
au00 NPUYMHAM HE YCTPaWBAIOT YYACTHUKOB
KJIacTepa, TO BO3MOXKHO HM3MEHEHHE 3HaYeHUil
3a/laBaeMbIX B MOJIENIM TapaMeTpPOB U IMPOBeEJe-
HUE€ HOBBIX IIUKJIOB BEIYUCIICHHIA.

KpaTtkass xapakrtepuctuka pa3pabOTaHHOI
SKOHOMHYECKON MOJeNH MAESITeNbHOCTH arpo-
(dbapMaleBTUYECKOTO KiIacTepa, KOTopasi onupa-
€TCS Ha B3aUMOCBSI3aHHBIC HH(OPMAITMOHHBIC U
pecypcHbIe TIOTOKH, MPEACTaBICHA CTPYKTYPHOU
9KOHOMHUKO-MaTEMaTUUYECKON MOJIEbI0 [4].

Hcnonb3oBana cieqyromas HHISKCAIus:

] — HOMEp BHJIOB JIEKAPCTBCHHBIX PACTEHUH;
| — HOMep pecypcoB, BHIOB TOBAPHOI IPOIYK-

U
|

MK, '  HOMEp BHJa ToBapa; K— HOMep BHIa
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KaHaja; M — BUJ PECYpCOB MOKPBITUS 3aTpart;
J, — MHOXECTBO BHJIOB JIEKAPCTBEHHBIX pacTe-

Huif; |, — MHoxectBo BujoOB JIPC; |, — MHOXe-
CTBO BHMJOB 3€MEIbHBIX yroauil; |, — MHOXeCT-

BO BUAOB TOBApOB; |3 — MHOX>XXCCTBO BHAOB acC-

No - MHOKECTBO

COPTUMEHTHBIX I'PYII TOBAPOB;
HaIpaBJICHUH TIepepabOTKU U peaTn3aii ChIPhs
JIEKapCTBEHHBIX pPACTUTENbHBIX TpaB;, K, -
MHO>KECTBO HarpaBiieHuid npuodperenus JIPC;

K, — MHOX€eCTBO KaHAJIOB peaJln3alii TOBAPOB;
K, — MHOXECTBO HalpaBJeHUH BBILIATHI MPO-
LHEHTOB o0 Kpeautam; M, — MHOXecTBO Ha-

IpaBJIEHUI TOKPBITHS 3aTparT.
W3BecTHbIE 3a1aBaeMble BETMYUHBI:

A, — pecypcel 3emenbHOTO yroaps |; a;, —

KOJIMYCCTBO NPUBJICUCHHBIX 3€MCJIb BUJla | ; Vj —

ypO)KaI\/'IHOCTL JICKApCTBCHHBIX PACTUTCIIbHBIX

TpaB BHIa |;  @; — COOTBETCTBCHHO pacxoi 3e-

MCJIBHOI'O Yyroabs BHUa | Ha CAWHUILY OTpacCiii BUJad

Jj 3 d,;, — BBIXOI TOBapOB BUJA i’ C CAMHUIIBI ChI-

pbst BHAa | mpu mepepaboTke BUma N; ¢; — 3a-

ij
TpaThl BUAA | HA €IWHWILY IUIOMATH || ¢y —

3aTpaThl BHOA kK Ha HpI/IO6pCTCHI/IC CIAWMHUIIbI

ceipbs BUAa |;  C;, — 3arparel Buga | Ha mpo-

HU3BOJACTBO €IHWHUIIBI TOBapa BHU4A | o HaripaB-

JeHUIo BUaa N; I ,rm — COOTBETCTBCHHO MHUHH-

m
MaJIbHBIN U MaKCUMAJIbHBIA YAEIBbHBIA BEC M -TO

BHJA UCTOYHHMKA IIOKPBITUSA, I, — IPOLCHT BO3-

Dy, Dy —
BpaTa 3a€MHBIX cpeacTB; '’ 1IN cOOTBETCT-

BCHHO MHMHHUMAaJIBHOC U MAaKCHUMAJIbHOC KOJINYC-
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1!
CTBO TOBapa BUOa ! , OTHOCALICTOCA K aCCOPTHU-

MEHTHOW rpymnmne Buja |, MpOU3BEIECHHOE NpPHU

nepepaboTKe BUAa N; P, — KOIMYECTBO (je-

HEXKHBIX) CPEJICTB BUJA | , MOMYYEHHBIX OT pea-
JM3alMKA CAUHUIBI TOBApa, Peall30BaHHOIO I10
KaHaty Buja K.

HewusBecTHbIE HCKOMBIE BEIUYUHBL:

Xj — IIomazab, 3aHATad I10J BbIpalllMBAHHC

JIEKapCTBEHHBIX TPaB BHJA | ; X; — KOJIWYECTBO
IIPUBJICYCHHBIX 3€MEIbHBIX yrogui |; Yy, — mo-

TpeOHOCTh B HMHBECTHIIMOHHBIX pecypcax M ;

X

in — KOJIMYECTBO CbIPbs BUA | kaHana n; Xij -

KOJIMYCCTBO ChIpbd BHUOA | nojJrydacMoro Ipu

BbIpalllUBAHUHU JICKAPCTBCHHBIX TpaB BHAA J,

Xy — KOJMYECTBO TOBAPOB aCCOPTUMEHTHOMN

TpYIIbI BUAA |, TIOJTYYEHHBIX B pe3yibTaTe Te-

pepaboTKu ChIpbSl MO HANpPaBJIEHUIO BHUJA N ;

X= — S
ik KOJIMYECTBO TOBAPOB BHJA | , pealn30BaH-

HBIX 110 KaHay cObITa BUAa K; X, — KOJIM4ecT-

Bo JIPC Buja |, npuoGperenHoro no kaxany K

Y, — CTOMMOCTb TOBApHOW NpPOAYKIMH BHaA |;
Y, “MHBECTHIIMOHHBIE PECYPCHI.

1. OI‘paHI/IquI/IC 110 UCIIOJB30BaHHUIO 3€MCIIb-

HBIX yroauit mns BelpamuBanus JIPC (popmyna
(8)):

Zaijxxj:Ai+Xiiell. (8)

jedo
OrpanudeHre Ha BOBIEKaeMyl0 B 000pOT
semutto (popmyna (9)):
X, <a,iel,. 9)
2. OrpaHnyeHue MO BAJIOBOMY COOpY JieKap-

cTBeHHBIX pacTtenuii (10):
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x; =V, xx;, jedy, iel,.(10)

3. Orpanunvenue no pacnpenenenuto JIPC mo
HaIpaBJICHUSIM NepepaboTKU U peaian3aluu, T.e.
KOJIMYECTBO CHIPbSl JIAaHHOTO BUJIA Y OpraHu3a-
MM PaBHO CYMMapHOMY OOBEMY CBIPbS ITOTO
BUJIa, HAIIPABJISIEMOr0 HA PA3JIMYHbIE BU[BI II€-

pepaboTtku u peanuzamnuu (11):

X = D X, Jedg el

neNg

(11)

4. Orpanu4eHue 1o MPOU3BOJCTBY TOBAPOB B
ACCOPTUMEHTE, T.€. KOJIMYECTBO TOBapa JaHHOTO
BHJIa PABHO BBIXOJy 3TOTO BHJA TOBapa C €IU-
HUIBI CHIPBSl, YMHOKEHHOMY Ha OOBEM CBHIPHSI,
HaIpaBJIeHHOMY Ha repepaboTky (12):

Xiy =i Xins NENy, 1'€l,, i€1,.(12)

5. OrpanuueHue Mo MpeneiabHbIM O0beMaM
MPOU3BOJICTBA, T.€. 00bEM IMPOU3BOJACTBA TOBa-
POB JIAaHHOTO BHJIA JOJKEH HAXOIUTKCS B MpEJIe-
JaxX OT MHHHMAJIBHOTO JI0 MAaKCUMAJIBHOTO 00b-
ema ero npousBojcTsa (13):

Dy < Xip <Dyy NeN,, i'el,, iel,.(13)

i'in»

6. Orpannuenue no (GOpMHPOBAHUIO OTPEO-
HOCTM B MHBECTHIIMOHHBIX pecypcax, T.e. 3a-
TPaThl TaHHOTO BHJIA B IIEJIOM IO OpPTaHU3AIUHU
(dbopmMupyIOTCS M3 3aTpaT 3TOr0 BUAA, HEOOXO-

AUMBIX Ui 3arOTOBKU CBIPpbA, IJIA €ro Iepepa-

OOTKH, POM3BOJICTBA TOBAPOB U UX cObITa (14):

Zcixj +z Zcinxin + chixik =Y, e l,.(14)

el iel, neN, keK,

7. OrpannueHue Mo OIEeHKEe CyMMapHOW BBI-
pydku Oe3 ydera BBIJIAT IO KpPEOUTaM, T.C.
CTOMMOCTh TOBApHOM NPOAYKIIUU OIPEICIACTCS
oO0beMaMu cOBITA M IIEHAMU peaTu3alfi TOBa-

POB, OTHOCAIIMUXCA K KOHKPCTHBIM aCCOPTHU-
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MCHTHBIM IpyIiiiaM, p€ajlnu30BaHHbIM 110 pa3jiny-

HBIM KaHanam copita (15):

ZZ PricXiie = Vi 1=1.

iel, keK;

(15)

[leneBast ¢yHKIUS CBSI3bIBAET BbIIICYKAa3aH-

HBIC OT'PAHHUYCHUA U IIPUBOAUT UX K O6HI€I7I neian

(16):
Vi —Yi— DN Y, =max, k €K, .(16)
i=1

meMq
MOI[GJ'IL IMO3BOJISCT YCTAHOBUTH KPUTCPHUU 3(1)—
(1)€KTI/IBHOCTI/I, A0MMYHWICHUA W OIpaHUYCHHA 3KO-
HOMHYCCKOH ACATCIIBHOCTU  MPOMBIIIJICHHOI'O
KJ1acTepa. OcHoBHas Ociib €€ pa3pa60TKH — YC-
TONYHBOE Pa3BUTHEC SKOHOMUKHU. I[aHHaH Ociib

OyzeT peann3oBaHa 3a CYET PEIICHHS TAKUX 3a-

na4, Kak pOpMUpPOBaHUE KOHKYPEHTOCIIOCOOHOH
HKOHOMUKHU B PETHOHAX, CO3/aHUE YCIOBHUI JUIs
pa3BUTHS HAPOJHOTO XO3AHCTBa, pa3padoTKa
MEXaHU3MOB JUIS HAJIQXKHBAHUS CBSI3€H MEXIY
IPOMBIIUICHHBIMA W HAy4YHBIMU OpTaHU3aIMsI-
MH, oOecrieueHre YCIOBHI /sl MOBBIMICHUS (-
(DEKTUBHOCTH JI€ATEIHOCTH TPOMBIIUICHHBIX
npeanpusaTuii [6, 15].

AHamM3 4YMCTOM TIpUOBUIM OT  peasTH3alyH
IPOIYKIIMU Ha HECKOJIBKO JIET BIIEPE O (pupMam-
yJacTHHKAM, pacyeT CHHEepreTH4eckoro sddexra,
IOJIy4EHHOTO B pe3ynbTaTe CO3/1aHus

arpogapmarieBTH4ecKoro Kjacrepa, MpUBEIEH B

Taou. 4.

Tabauua 4

Pacuyer cuneprernyeckoro 3¢gpdexra B pesyabrare 00pa3oBaHusi arpoapmManeBTHYecKOro Kjacrepa

[Toka3zarenu yuCcTOM NMPUOBLIN HA 6 JIeT 1-i1 2-i 3-i 4-ii o-i 6-i
BIIEpeI, MIIpA pyo. TOL rox rox oL oL TOL
be3 ucnonp3oBaHus TpaHCPEPTHBIX 1IEH
3A0O «benacenTtuka» 47 9,4 14,0 18,7 23,3 28,0
KCVII «Mwunckas oomHas hadprkar -26,2 -10,4 5,4 6,3 13,7 15,9
OAO «bopucoBckuii 3aBoj

129,0 |130,0 |152,0 |164,0 |201,0 |212,0
MEIUIIMHCKUX MPENapaToBy
Uwmcras mprObLIH 1075 |129,0 |171,4 |189,0 |238,0 | 2559
Cuneprernyeckoii 3¢ ekt ot

10,9 13,0 17,3 19,1 24,0 25,9
COBMECTHOMH IeITEIbHOCTH
C yueToM HCIoJIb30BaHUS TPaHC(EPTHHIX 1IEH
3A0 «benacentuka» 79 9,5 19,9 28,6 39,0 51,8
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[Iponomkenne TabIUIBLI 4

KCVYII «Mwunckast oBonHas (hadpukay -10,0 | 11,3 |12,1 | 141 |16,9 | 18,3
OAO «bopucosckuii 3aBoj

156,3 | 157,7 | 161,9 | 167,3 | 225,2 | 250,9
MEAWIIMHCKUX MTPETapaToBy
Yucras npuObLIL 154,2 | 178,5| 193,9 | 210,0 | 281,1 | 321,0
Cunepreruyeckoit 3¢pdekr ot

156 | 180 |196 |212 |284 |324
COBMECTHOM JEITEIbHOCTH

W3 manHbIX Ta0bI. 4 BUOHO, YTO HAHOOIBLIINHI COLIMAIILHON 3HAYUMOCTH 00beKTa 150:4
pocT cuHepreTudeckoro s¢ddexra HabmrOIACTCS JIEITENHLHOCTH.

Ha TISITOM TOAY JAEATENBHOCTH KJlacTepa, B TI0-
CJICAYIOIIEM TaKKe OTMEYAETCs €ro MOBBIIICHHUE,
HO Oonee Me/uleHHbIMU TeMnamu. [Ipu 3Tom oT-
METHUM, YTO IPU UCIIOJIB30BAHUH TPAHC(HEPTHBIX
LEH MPEeIIpUATHS MOIydaT OOJIBIIYI0 BEIMUUHY
CyMMapHOH BBIPYYKH 32 BBIYETOM CE0ECTOMMO-
CTH Y BBITUIAT TIO0 KPETUTAM.

Kpome nomydenHoro s¢dexra, cuHepreTnde-
ckuit apdext Oyaer pacpocTpaHATHCS Yepes:

o nepeaayy HOy-xay (YYaCTHUKHU PBIHKA,
B3aMMOJICUCTBYS B

paMKax KOHKPCTHBIX

nporpamMM, OOBEAMHAIOT CBOM  HOBEHIINE
pa3paboTKN);

o COBMECTHOE HCIIOJIB30BAaHHE PECYPCOB,
YTO CIIOCOOCTBYET SKOHOMUU 3aTparT;

o CO3JTaHNE MIPEUMYIIIECTB npu
COTJIaCOBAHHOCTH CPOKOB OT/AEIbHBIX TPOEKTOB;

. BBIUTPHIII 32 CYET OO0Jie€ BBITOJHBIX
YCIIOBUI NPHUBIICUEHHS 3AEMHOT'0 KallUTAaa,;

o MOBBILICHHE JIOBEpUsl TMOTpeOuTenen
KOHEYHOI'0 IPOAYKTA.

OtMeTuMm, 9TO HapsiLy ¢ YBETHYEHHEM 00BEMOB
NPOW3BOACTBA  HCCICAYEMBIX  TPEIIPHATHN
BO3pacTraeT 3(GEKTUBHOCTh UX ACATEIHHOCTH, YTO

BCCbMa 3aKOHOMCPHO BCJIICACTBUC AKTYAJIbHOCTHU U
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Bwmecre ¢ Tem niepen pupMamu CTOST 331a4M HE
TOJIBKO TIOBBIIICHHS CBOCH CTaOMIIBHOCTH B IIEJIOM
10 pecIyOJIMKe, HO TAKXKe CHU)KEHHUS 3aBUCUMOCTH
OT UMIIOPTa U 3aBOCBAHUS MPOYHBIX TO3MIIUIA Ha
MEXIIyHAPOIHOM DBIHKE, UISl PEIICHUS KOTOPBIX
npeyiaraeTcs co3anue arpodapMareBTHIECKOro
KJIacTepa,

[PEAyCMaTPUBAIOLLETO

addexra.

OCIACAHETO

TIOJTy4EHHE
CHHEPreTH4ecKoro BeposTHOCTD
HOSIBJICHUS paccuMThBajiach ¢
MIOMOIIIBIO pacnpesesneHns bepHyim, a yrcieHHoe
BbIpaykeHue 3(pdexra oT 00beUHEHNS B KIIacTep —
¢ nomoIneto Meroga Mounte-Kapio.

Ha ocHoBe HOpMajbHOrO 3aKOHa pacmpese-
JeHus: ObUIO creHepupoBaHo 297 3KCIepUMEH-
TOB MpHU ypOBHE 3HauuMocTu 95% u momydena
BbIOOpKA OLIEHOK CHHepreTndyeckoro sddexra,
M0 KOTOPOM pacCUUTaHbl CTAaTHCTUYECKHE Xa-
PaKTEPUCTHKH PaCIIpEICIICHUS:

e WSE) = 17,86 mupa py6. (cpemnss);
o(SE) = 5,7 mapna py6. (cTanmapTHOE OTKIIOHE-
Hue); V(SE) = 42,6% (ko3 duiiueHT Bapuaimm);
min(SE) = 6,49 mupa pyo.;

e max(SE) = 35,22 mupa py0.; menua-
Ha(SE) = 17,18 mupg pyo.
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[TockoybKy pe3ynbTaToM CTaTHCTUYECKOTO
MOJICIIUPOBAHMS SIBIISICTCS. MHOYKECTBO 3HAYCHUH
CUHEpreTH4eckoro 3¢Qekra, ero pacceuBaHUE
xapakrepusyeT HeomnpeaeneHHoctb SE. CreneHpb
OTKJIOHCHUS TAaHHBIX HAOJIOJICHUIA OT CPEIHEro
3HAYCHUs M3MEPSETCSl CTaHAapTHBIM OTKJIOHE-
HueMm o(SE) = 5,7 mupn py6. Kosddunmenr Ba-
pHAaLUK, XapaKTePU3YIOUIUH HEONPEICICHHOCTD,
00yCJIOBJICHHYIO HENPEIBUJICHHBIMU HM3MCHE-
HUSIMH WM HETOYHOCTBIO IPOTHO3a BXOJHBIX
napameTpoB, paBeH 32,5%.

Hwxe npuBeneHbl pe3ysbTaThl pacrpesesie-
HUS TIPUOBUTN M TOJYYCHHBIA CUHEPTETUUCCKUI
a¢ddext B dhopmupyromemcs kiacrepe. B coot-
BeTcTBUU C (hopmynoii (17) paccuuran psan oc-

HOBHBIX IMOKa3aTene (Tadm. 6).

_ h, —f.
(1 —|’)eXIO(%)

L

rae j=|.. |, lj — Jomst ydactust B hpMHAHCUPO-

im
BaHMM |-To ydacTHHKa (0 < ij < 1); | — oOmmit
00beM MHBECTULMOHHBIX pecypcos; | ! — mMunu-

MaJIbHBII 00BEM MHBECTUIMA JJIsI |-TO y4acTHU-

Ka, oOecreuyuBaroIuii ero JUKBUIHOCTB, N -

HOpMa JOXOIAHOCTH PECYPCOB; fj — BO3MOKHbBIN

OTpULIATEeNbHBIN 3 ¢deKkT oT MacmTaba, BbIpa-
KAIOIIMICS B YBEIIMYCHUHW TPEICIBHBIX H3ICP-
KEK C Ype3MEPHBIM POCTOM IPOU3BOJCTBA U KO-
JIMYECTBEHHO OTPEEIISIOMUICS KaK KOAPPHIIH-
€HT yOBIBaHUSI CHJIBI BO3JCHCTBHUS OIEPAIlUOH-
HOTO pbIYara; I — cTaBKa JUCKOHTUPOBAHUSI.
OmpenensieM 3Ha4YeHUs JOJEH pacrpeeneHus
JIOTIOJTHUTEBHON MPHUOBUTN MEXKTY YY4aCTHHUKAMU

Kinactepa (taom. 5).

i | , (17)
Tab6mumna 5
3HaueHMe q0J1€eli pacnpenaeaeHus 10X01a MeKAY YYACTHHKAMH KJacTepa
Merop pacueta 3A0 KCVII «Munckas |OAO «bopucoBckuii 3aBoj
«bemacentuka» | oBomrHas Gadpukar» MEIUIINHCKAX
MpernapaToBy
MeTton HeompeaeaIeHHBIX
AL HeoTpelt 0,102 0,043 0,854
MHOkuTenen Jlarpamka
IIpomopuuonanbHOE
poriopt 0,070 0,040 0,890
pacmpeeneHme
Jlns metona Jlarpan»ka 3HaueHHe BEKTOpa | = pasHeiMH crmocobamu  (Tabm.  6), B IIEIOM
(0,1; 0,04; 0,85), VTS METOoaa cosmamaror. O0a wmeroma gamu  OJM3KHE
nponopuroHainsHoro pacnpezaencuus | = (0,07, PE3yNbTaThI, YTO MOATBEPKIAET JTOCTOBEPHOCTH

0,04; 0,89). 3HaueHus, paccCUMTaHHbBIE JBYMS
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Tabauua 6

TeopeTuveckuii pacyer JeHe;KHbIX HHBECTULIMH NPeINPUATHI — YYACTHUKOB KJacTepa

[Ipennpustus Hopma  nmo- | Munumanbubiii o0beM uH- | [lopor  yOwiBaro- | O6beM
XOJHOCTH pe- | BECTHUIIMIA Ui |-TO yd4acT- | el OTJa4d  OT | MHBECTHUIIMH,
cypcos, % HUKa, oOecreyuBaromuii | MacmTaba MpPou3- | MIPI pyo.

€ro JIMKBUAHOCTb, MIIPA | BOJCTBA, %o
pyo.
3A0 «benacentu-
11,70 2,3 54 28,0
Ka»
KCVIIT «Munckas
4,13 0,4 1,3 15,9
oBoIIHAs (hadbpuKa»
OAO «bopucos-
CKHH 3aBOJ MeIu-
5,66 1,9 01 301,8
IMHCKUX TIpenapa-
TOBY
Cunepreruyeckoin
a¢dexkT or coBMme-
_ — — 97,2
CTHOW  JEATENbHO-
CTH
Hroro — 4,5 100 4429

[MponopioHanbHOE pacrpeieiCHUe MEXIy

YYaCTHMKAMU  TPOMBIIUIEHHOIO  KJacTepa
OPOMCXOOUT ©0e3 yueTta HOpPMBI NPUOBLIH,
s dexra OTIEPAIIMOHHOTO phIuara "

COOTHOILIEHUH OTpaciieBoro danaHca.
B Tabn. 7 nmpuBeneHsl mMOKa3aTeld YHUCTOU

npuOBUIM C YY€TOM CHHEpreTH4YecKoro ¢ ¢exra,
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oTpezieisieMble C MCIOIb30BaHUEM JIBYX Pa3HBIX
CIOCO0OB — B COOTBETCTBUU C PACUETHBIMH JaH-
HBIMH ]Il BEKTOpa | M B CiIydae, €ClI MHBECTH-
uuu OyIayT pachpesesieHbl MeXIy yJaCTHUKaMHU
MPOIMOPLIMOHAIIBHO 00beMy MHBECTULUN (TpHU-
BEJICH aHanu3 (MHAHCOBBIX IOKa3aTeneil mpea-

MPUATHH).
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Tabmauma 7
IMoka3zaTenu YUCTON NPUOBLIIN ¢ Y4€TOM CHHEPreTu4eckoro 3ggexra
3a IeCTh JIeT Peain3alui MpPoeKTa, MJapa pyo.
Tpeanpustue 1-it | 2-it | 3-it 4-ii it |6 |5
rog |roxm |roa roJ rojg | rojg
3A0 «benacentuka» (6€3 NpUMEHEHUS
MPEAI0KEHHON METOTUKH ) 1 94 1 18,7 233 | 28
3A0 «benacentuka» (C NPUMEHEHHEM %
MPEIOKECHHOW MeToAuKu (mpornopuuo- | 17 19,7 | 21,3 23,1 31 35,3 &53
HaJIbHOE pacIpeesICHUE 10X0/a))
Paznocmo 12,3 | 10,3 | 7,3 4.4 7,7 7,3
3A0 «benacentuka» (Cc TpPUMEHEHUEM
NPeJIOKEHHOW METOJUKU (pacmpenere- s
17,3 | 20 21,8 23,6 31,6 |36,1
HUE J0XOJa METOJOM HEOIPEIEICHHBIX
MHOXkHUTeNeH Jlarpanka))
Pasznocme 126 (106 |78 49 8,3 8,1
KCVIT «Munckas oBomHas (abpuka» %
(6e3 mpuMeHEeHHS TpeUIoKeHHONH MeTo- | -26,2 | -10,4 | 5,4 6,3 13,7 | 15,9 <:>(

JIAKH)

KCVYII «MuHckas oBouiHas ¢adbpuka» (c

MPUMECHEHUEM TPEJIOKCHHOW METOIUKH g

52 |79 8,5 9,2 124 | 141 2

(TIpoTOpIMOHANBHOE paclpeiesieHue J0- o é

X0/1a)) % o

5 O

Pasznocms 21 18,3 | 3,1 29 -1,3 -1,8 E §
=

KCVYII «Munckas oBoriHas (padpukay (c 8 E

E m

MPUMEHEHUEM TMPEIOKEHHON METOIUKH g Z

7,3 8,5 9,2 9,9 13,3 | 15,2 g

(pacmpeneneHue 10X0Aa METOJOM HEOII- =

=2

penesieHHbIX MHOUTeNel Jlarpanxa)) 2,

—

Pasnocmo 335 | 189 |38 |36 |-04 |-07 =

OAO «bopucoBckuii 3aBOJ MEAUIIMHCKUX L E’ ‘E

[}

npenapatoB» (6e3 mpuMeHeHueM mnpenio- | 129 30 152 164 201 | 212 % g

T O

’KEHHON METOJIMKH) ot E[

o
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[Iponomkenne TaOIuIBI 7:

OAO «bopucoBCKHl 3aBOJ MEIULIMHCKUX
npenaparoB» (C NPUMEHEHUEM MpPeIio- 6
14
JKEHHOM MeTOAMKU (IPOIOPIMOHAIBHOE

pacnpeneneHue 10X0/a))

169

183,6 |198,8 | 266,2 | 304

Pasznocme 17

39

31,6 34,8 652 |92

OAQO «bopucoBckuil 3aB0JI MEIUIIMHCKUX
npernapaToBy (¢ MPUMEHEHHEM IPEIJIo-
JKEHHON METOJIUKH (pacrpeaeinenue noxo- | 145
Jla METOJIOM HEONPEICICHHBIX MHOXKHTE-

neit Jlarpanxa))

167,

182,3 |197,5 |264,3|301,8

Paznocmo 16

37,8

30,3 [335 63,3 | 89,8

O0mmit  3¢pdexr

pacrpeziesieHle 10X0/1a)

(mpomopuHoOHaNTbHOE

50,3

67,6

42,1 42,2 715 | 97,5

371,2

O06umwmii 3¢ dexr (pacnpeneneHue n10xoaa
METOJIOM HEOIpeNeTICHHBIX MHOXHUTENeH

Jlarpanxa)

62,2

67,4

41,9 42 71,2 | 97,2

381,8

JlanHas Mo/iesib TTO3BOJISIET MOBBICUTDH d(DeK-
TUBHOCTh PACIPENICTICHNs] HMHBECTHUIIMA MEXITY
YYaCTHUKaMU KJIaCTepa, YTO BBIPAXKAETCA B I0-
JTy4eHUH cuHepreTudeckoro dddexra.

Pa3paborannbie MeToAbl pacnpeseneHus pe-
CypcoB arpogapMalieBTHUECKOro Kjactepa Io-
3BOJISIFOT TIOBBICUTH 00BbEM MPUOBLTH B PE3yNIbTaTe
JeATEIbHOCTH €r0 YYaCTHUKOB.

OtMetuM, yTO HanOOIBIUK d(PPEKT momyueH
OAQO «bopucoBckuii 3aBOj] MEAUITUHCKHUX TIpe-
1apaToB» Ha IIECTOM TOJly pealn3aluy MPOeKTa
B pasMepe 92 miupna py6. OO6muit cymmapHbIit

3¢ dexT mo Bcem ydacTHHKaM coctaBut 371,2

MIIp PYO.

BoiBoabl. Takum o00pa3oM, NpoOBEIEHHOE
UCCIIEIOBAHNS II0Ka3aJ10 aKTyaJIbHOCTb
HCIIOJIb30BaHUs MeToJa MMUTALMOHHOTO
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MOJICIIUPOBAHUS, KPUTEPUH ONTHMAJIbHOCTH B
JAaHHOM CJlydae ObLI ONpeleleH KaK YucTas
npubsulb. B Xome  pacdeTroB  HOJTy4eHBI
onTuMaibHble 00beMbl mpousBojactBa JIPC, a
TaK)K€ €ro paclpefeseHuss IO HalpaBICHUIO
nepepabotkn U peanuszanuu. Kpome Toro,

CO3JaHUECM (I)apMaI_ICBTI/I‘-ICCKOFO KJIaCTCpa

peuIaroTCd  3aaa4u  HC TOJIBKO ITOBBIIICHUSA

CTaOWUJIBHOCTH  OTHENBHBIX MPENNpHUSATHH B
LEJIOM M0 peclyOJiuKe, HO TakKe CHUKEHHS
3aBUCUMOCTM OT HMIIOpPTa M  3aBOEBaHUSA
IIPOYHBIX MO3ULIMK HA MEKIYHAPOIHOM PBIHKE.
Pazpaborannas meTommka — obOecreunBaeT
BO3MOXHOCTB pacuera NapaMmeTpoB SKOHOMHKO-
MaTeMaTH4eCcKoil Mojenu arpodapmaieBTuie-
ckoro kiacrepa Ha peiHke JIPC PecniyOnuku be-

napyce. Kpome Toro, naHHas METOJHMKA, OCHO-
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MODELING AND ESTIMATION OF ECONOMIC EFFICIENCY OF FUNCTIONING OF AN
AGROPHARMACEUTICAL CLUSTER OF REPUBLIC OF BELARUS

Abstract: in the article theoretical principles of construction of production and processing clusters and
the framework for the assessment and modeling their effectiveness. Developed assessment of economic
efficiency of functioning, for example agropharmaceuticals cluster of the Republic of Belarus, including
agricultural enterprises producing medicinal raw materials and processing enterprises. Market of medi-
cinal plants, which is a drug plant sometimes used in dried form as medicinal products or to obtain medi-
cines, is quite specific. The calculation of net profit and distribution of a synergistic effect based on the
proposed economic-mathematical optimization model, allowing different group parameters manufacturers
of medicinal raw materials and pharmaceutical products. A structural-logical model of functioning of new
forms of relationship between the parties market of medicinal plants, which enables the total financial re-
sults take into account the contribution of each entity of a cluster in the results of joint activities, and cal-
culate the additional income of each participant. In the calculation obtained the optimal volume of pro-
duction of medicinal plants and its distribution along the direction processing and marketing. The creation
of a pharmaceutical cluster tasks not only enhance the stability of individual enterprises as a whole, but
also to reduce the dependence of Belarus Republic on imports and conquest of a strong position in the
international market. Developed the method ensures the possibility of calculating the parameters of eco-
nomic-mathematical model agropharmaceuticals cluster in the market of medicinal plants. The proposed
method based on the use of simulation, reproducing the functioning of the object of observation, allows to
obtain the forecast values of the evaluation of a synergistic effect in the integration transactions.

Keywords: efficiency of functioning, agro pharmaceutical cluster, economic-mathematical modeling,

optimization, a synergistic effect
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