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Abstract  

 
The study suggests  models, methods and systems of multipurpose management in strategic plannig for regional socio-
economic development. Special attention is paid to the model of activities of a region (a subject of the Russian Federation), 
which reconstitutes the dynamics of socio-economic  processes, and to the methods of multipurpose management that form 
managerial decisions on the model of a region. The model of the region’s activities is developed in the class of Computable 
General Equilibrium (CGE) models that view development of an economy as a result of activities of the economic agents. The 
economy of the region is divided into economic agents according to the boundaries of sections and subsections of the Russian 
Classification of Economic Activities (OKVED) to which the household sector, agent “governmental bodies”, agent “external 
environment” and agent “invisible hand of the market”, responsible for the balance of supply and demand on the product 
markets (totally 33 agents), were added. It is shown that the most important task of strategic management is evaluation of 
attainability of the stated goals, which belongs to the class  of mega-dimensional multipurpose management tasks. The author 
suggests a  matrix method of solving this task for dozens of goals, hundreds of managing variables and long-term forecasting 
horizons. The material of formation of the information base of the region’s model is publicly available regional statistics and 
reports of different ministries and departments subjected to pre-verification, completion and correction. The developed 
methods, models and information technologies of regional strategizing were successfully probated while forming the strategies 
of  Altai Krai, Krasnoyarsk Krai and Samara Oblast. The main components of these technologies formed the basis of creation 
of the series of automated systems and complexes that are used in a number of  subjects of the Russian Federation.  
 

Keywords: strategic planning for  regional socio-economic development, CGE models, multipurpose management, evaluation of  
attainability of the stated  goals.  

 

 
 Introduction 1.

 
The most important task of strategic planning for regional development is evaluation of attainability of the stated goals 
because the results of this task show whether or not the strategy that is being  developed  has a chance to be 
implemented. This task became particularly relevant  after  the adoption of  the federal law of the Russian Federation “On 
Strategic Planning in the Russian Federation” (the law “On Strategic Planning in the Russian Federation”, 2014). 
However, in practice this task has not yet been provided with  necessary scientific and technical support. Consequently,  
development of methods and systems  for evaluation of attainability of goals in strategic planning for  regional 
development is an up-to-date and relevant  problem, which stipulated the choice of the theme of the present study.  

To evaluate attainability of  goals stated in the strategy for  regional development, the following components are 
needed: 

1 -  economic-mathematical model of large dimensionality which reproduces  socio-economic activities of the 
region; 

2 -  methodical and software tools which make it possible to solve multipurpose management tasks  of  large 
dimensionality   on the model of the region; 

Recent decades of regional modeling  are marked by the increase in importance of methods and models that view 
an economy as a result of  purposeful activity of economic agents. (Bakhtizin, 2008). These methods are better than 
others when it comes to evaluation of long-term prospects of the economy and the results of economic policy options. In 
economic theory, economic agents are understood as entities engaged in economic activities on the basis of their own 
decisions (Pospelov, 2001). In macro-models, an economic agent is a collective entity, uniting  elementary entities 
performing similar roles in the economy. Usually this is a sector of the economy. Modern macroeconomic models 
coordinate description of  behavior of the economic agents on the target trajectory within the framework of balance of 
supply and demand on the modeled markets. The most successful models of regional economy are known in scientific 
literature as Computable General Equilibrium models (CGE models). These are the systems of dynamic equations,  
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solution to which is a general equilibrium of supply and demand on the markets of goods and services considered in the 
model (Wickens, 2008; Dixon Peter and Maureen Rimmer, 2002). Russia's first CGE model – RUSEC - was developed in 
1997 by Academician Makarov V.L. (Makarov, 1999). Other important Russian models are presented in (Makarov, 
Bakhtizin, Sulakshin, 2007). Depending on equilibrium model used in practice, CGE models can be divided into the 
following groups:  

- CGE models using  Leontief’s interbranch balance to ensure general equilibrium  (Taylor L., 1990);  
- CGE models of Walras type, a practical implementation of the well-known model of general economic 

equilibrium of Walras (Feltenstein A., Shah A., 1995; Markusen J., Rutherford T., Hunter L., 1995); 
- CGE models using the matrix of financial flows, known in the literature as Social Accounting Matrix (SAM). 

This matrix shows the balance of revenues and expenditures of the economic agents including  financial flows 
of end users and governmental bodies (Pyatt and Round, 1985).  In fact, it is an extension of the table of 
interbranch balance in value form. 

The first group of models works successfully with goods and services for  intermediate consumption. The second 
group considers wider range of goods and services. The third group takes into consideration financial markets, taxes, 
export and import operations. But a lot of important goods and services are left outside the used balance schemes. It is 
necessary to have the so-called “balance of balances” which will unite  intermediate consumtion, finance, investments, 
consumer goods and services, labor and government services. To construct such a balance, it is suggested using the 
product and sector balance (PSB) which, unlike interbranch balance, describes not the interbranch ties but the ties 
between markets and sectors of the economy (Tsybatov, 2013). The methodological basis of PSB consists of tables of 
the System of National Accounts - 2008 which describe the existing resources and their use (The System of National 
Accounts 2008, 2012; Tables 14.12-14.14). In the suggested model, the economy of a subject of the Russian Federation 
(RF) is divided into 33 economic agents according to the boundaries of sections and subsections of the OKVED 
(Methodological Guidelines on Statistics, 2006) and activities of the agents are grouped into sectors of economy in 
accordance with the products  produced.  

The developed model of a region is used to study attainability of goals in strategic planning for  regional 
development. The task of evaluation of  attainability of goals refers to the group of mega-dimensional tasks. The 
procedure of its solution is a targeted sequence of tasks of scenario forecasting where  scenarios of development, 
generated by some search algorithms, are calculated on the model of the region. The complexity of  solution of the 
problem depends on  dimensionality of the vector of  scenario parameters, the number of tests on the range of regulation, 
the number of points on the horizon of forecasting and the complexity of a single scenario forecasting task. Gradient 
methods of finding the best scenario with the use of  procedures of experiment planning (Gill, Murray, Wright, 1985) as 
well as search procedures based on Newton's method (Volkov, 2003) very quickly run into the "curse of dimensionality". 
These search methods are not suitable for long-term horizons of forecasting and scenarios of real dimensionality. It is 
necessary to find a method of solving that would overcome the "curse of dimensionality" and would allow solving inverse 
tasks for dozens of goals, hundreds of variables and deep horizons of forecasting. Our study proposes such a method. 

On the basis of the created  models and methods, the author has elaborated multi-purpose management 
methodology which was then  developed into information technology. This technology has been successfully tested in a 
number of subjects of the Russian Federation when working out regional development strategies.  
 

 The Results of the Research 2.
 
2.1 The suggested conceptual scheme of the system of strategizing  
 
Fig. 1 is a conceptual scheme of the system of strategizing  designed for study of strategies for  regional development. 
The system performs the function of forecasting of indicators of  socio-economic development of a subject of the Russian 
Federation, strategic goal-setting and multipurpose management (evaluating  attainability of goals and searching for best 
scenarios in the context of the stated goals).  
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Figure 1.  Conceptual Scheme of the System of Regional Strategizing.  
 
The system of strategizing  includes: 

- the model of activities of a region  showing the dynamics of socio-economic  processes; 
- the system of strategic management forming and probating managerial decisions on the model of the region.  
The strategic management system is run by persons taking strategic decisions (PTSD). These are individuals 

performing forecasting and strategy development. Their role is crucial because it is their goals, efforts and interests that 
form the process of strategizing. They set targets and scenarios, form criteria of selection of the best managerial 
decisions.  
 
2.2 The model of socio-economic activities of the subject of the Russian Federation  
 
The model of activities of a region  is developed in the class of computable general equilibrium (CGE) models. The 
following tasks were solved while constructing the model:   

1 -  division of the region's economy into in a variety of economic agents; 
2 -  development of conventional product  models; 
3 -  development of production functions of the economic agents; 
4 -  ensuring of  dynamic equilibrium  on the conventional product markets; 
5 -  formation of information base of the model using  publicly available regional statistics.  
The region's economy is divided into economic agents according to the boundaries of sections and subsections of  

the OKVED  ( , , ) with the addition of the agent "household sector",  agent 
"governmental bodies ", agent "external environment" and agent "invisible hand of the market” responsible for balance of 
supply and demand on the markets for goods and factors of production (totally 33 economic agents). Economic agents 
related to the real sector of the economy seek to reach sustainable growth while maintaining rate of return within 
acceptable limits. They manage their resources according to their own plans, the state of the production factors and 
external environment. Economic agents related to the sector of non-market services (sections , , of the OKVED) 
provide mainly non-market services. Instead of payment for the services, these agents receive  transfers from budgets of 
all levels and non-budgetary funds. Economic agent “governmental bodies”  is a collective managing center consisting of 
the region’s  authorities and the federal government which has its own interests in the region. This agent is guided by the 
goals set out in the region’s  development strategy which express balanced interests of the federal government  and the 
regional community. To achieve these goals, the agent generates  budgets of all levels and provides free collective and 

CBCABAA ,,,2,1 DNDBDA ,...,, ONFE ,,...,,
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individual services on governing, military security and social security. Economic agent "household sector" reproduces 
population and the labor force. The agent provides labor services, manages employment in the sphere of economic 
activities and distribution of incomes derived from labor activities and in the form of  transfers from the state. Economic 
agent W "external environment" manages external supply and demand, external investments and  prices on foreign raw 
materials.  

The model description of an economic agent includes  description of its production function, resources (natural, 
labor, capital and financial resources) and its behavior within the framework of the reproduction process (Fig. 2).  

 

 
 
Figure 2. The Model of an Economic Agent. 
 
It is believed that economic agents produce one or more conventional products from the conventional base set that are 
sold within the region or exported. At the same time, the necessary products from both within the region and beyond it are 
purchased. The model uses the following line of conventional products which is based on the logic of the reproduction 
process:  

- intermediate goods and services (product m);  
- investment goods and services (product k);  
- consumer goods and services (product c);  
- government services  (product g);  
- labor services (product h).  
For the purposes of a more detailed economic modeling,  basic conventional products can be decomposed to the 

desired depth  taking into account the existing groups of goods and services. For example, "intermediate goods and 
services" can be divided into: raw materials; energy resources; infrastructure services; financial intermediation services.  

Using the terminology of the SNA (System of National Accounts, 2008, 2012), we assume that every economic 
agent (section or subsection of the regional economy) consists of one or more joint establishments, each of which 
produces one conventional product. The use of establishment as a unit of classification allows to divide integrated 
establishments  according to conventional products they produce.  Table 1 shows distribution of sections of the economy 
according to  establishments  producing conventional products. Numbers indicate the proportion of  establishments in 
gross output of the relevant sections (subsections) of the economy.  
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Table 1.  Distribution of Gross Output of the Sections of the Economy by conventional products (example). 
 

 Section/subsection of the economic activities (economic agents) 
Conventional products o d u d u c tu c t n t  s e

M K C g h 
 Section : Agriculture, hunting and forestry      

1 Sub-section -01: Agriculture, hunting and related service activities 60%  40%   
2 Sub-section  -02:  Forestry and related service activities 100%     
3 Section B: Fishing 50%  50%   
 Section C: Mining and quarrying      

4 Sub-section CA: Mining and quarrying of energy producing materials 100%     
5 Sub-section CB: Mining and quarrying  except energy producing materials 100%     
 Section D: Manufacturing      

6 Sub-section  DA: Manufacture  of  food products, beverages and tobacco   100%   
 ………………………………………………      

16 Sub-section DK: Manufacture  of machinery and equipment not elsewhere classified 33% 45% 22%   
17 Sub-section  DL: Manufacture  of electrical and optical equipment 19% 63% 18%   
18 Sub-section  DM: Manufacture of means of transport and equipment 18% 17% 65%   
19 Sub-section  DN: Manufacturing not elsewhere classified 100%     
20 Section E: Electricity, gas and water Supply 72%  28%   
21 Section F: Construction  100%    
22 Section G: Wholesale and retail trade … 57%  43%   
23 Section H: Hotels and restaurants   100%   
24 Section I: Transport and communications 68%  32%   
25 Section J: Financial intermediation 90%  10%   
26 Section : Real estate, renting and business activities ... 68%  32%   
27 Section L: Public administration and defence...    100%  
28 Section M: Education   29% 71%  
29 Section N: Health and social work   19% 81%  
30 Section : Other community, social and personal service activities   100%   
31 Sector H: Households     100% 

 
Let us mark the set of products produced by the -agent ( ): 

,       (1) 
where   is the quantity of - product ( ) produced by the agent  per year. Set  includes 

symbol names of agents (Table1), which in some cases will be referred to by their number: 1, 2, …, 33.  
When producing a certain set of goods ,  the agent purchases basic products on the corresponding  markets for 

goods and services in quantities , where 
,         (2) 

Here  is a technological matrix, each element  of which shows the quantity of product  purchased  
for the production of product from the set of products . 

Production activity of the agent will be described by the following bi-directional generalized production function 
(Fig. 3): 

)  movement of products – from  factors of production to  finished products (thick lines in the Figure 3): 
;      (3) 

;        (4) 
) movement of money - from  profit from the products to  payment for the factors of production (thin lines in the 

Figure 3): 
        (5) 

.        (6) 
where (3) is  supply of the  agent on the corresponding markets in material  form ( in natural units);  
(4) – purchased factors of production in material  form  (demand from the agent for the production factors in 

material  form);  
(5) –  money from the products sold;  
(6) – effective demand from the agent for the necessary intermediate products and production factors (demand 
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from the agent for the production factors in money form);  
=  is the column vector of  planned output of  the agent  («what the agent wants )»);   
 is  potential output of the agent calculated according to the main production factors and taking into 

account budget limits («what the agent is capable of doing»); 
is the column  vector of  products of the economy used by the agent for  

production activities (2); 
 is the vector of demand for  products produced by the agent  from other economic agents including non-

residents  («what the agent is to do »);  
 is  the vector of  growth of the stock of products produced by the  agent ;    

 is the  effective demand for the products of the agent ; 
)(tdJ = is the vector of  effective demand from the agent for products 

including intermediate goods and services ( ), investment goods and services ( ), consumer goods and services  
( ), labor services ( ), government  services ( );   

 –  element-wise matrix multiplication symbol;  
 –  prices established by the  agent  for its products; 

=)(tP is the vector of average product prices on the markets.  
 

 
 
Figure 3. Generalized Production Function of the Agent 
 
In the course of its activities, an economic agent manages  desired output  and  parameters of the technological 
matrix  that defines  norms of acquisition of intermediate goods, capital and labor to maintain the desired rate of 
production process. Norms of intermediate consumption can vary with changes in material and energy intensity of 
production. The norm of accumulation of capital depends on  capital intensity of production but current investments are 
carried out on the basis of the need for replenishment of capital and  cash reserves available to the agent. Norms of labor 
costs are determined by complexity of the products and may vary with changes in productivity. Norms are set 
exogenously. Current consumption of factors of production is determined by the norms of consumption and reserves. The 
vector of resources of the agent contains the following components (Fig. 3): 

,        (7) 
where  is the stock of intermediate products;  -  stock of fixed capital;  - available labor resources;  
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- cash reserves;   - the stock of unsold finished products. Figure 3:  - the net increase in the 
stock of related products (inputs) used by the agent ;   - the net increase in cash reserves of the agent . The 
dynamics of resources of the agent is described by the following equation: 

.      (8) 
Where    are the functions of growth and outflow of the resources of the economic agent; 

is the vector of parameters of the reproduction process (6) – (9). 
On the basis of resources (7),  the function of the potential output of the agent  is formed (see. (3)) which is 

designed as a Leontief production function  

,      (9) 
This function describes  changes  in the agent’s output possibility frontier  depending on the state of the main 

production factors (capital and labor factors) and norms of technological costs. Here  is  potential output 
with the given fixed capital - the highest possible annual output with the given fixed assets on the assumption that the 
capital is sufficient to use the labor resources  at  the level of their potential; the function characterizes the technical 
capacity of the stock of capital;  is  potential output with the given labor resources on the assumption that 
the capital is sufficient to use the labor resources at  the level of their potential.  

The model of behavior of an economic agent will be developed as a system of management that works in  
deviations (D.A. Novikov, A.G. Chkhartishvili, 2002). The basis of behavior of each economic agent  where  is the 
target  trajectories  that orient its actions towards  ensuring  achievement of the goals (see. Fig. 2). Taking into 
account  parameters of the environment , the observed trajectory of  indicators  and indicators’ target 

values , the agent  forms permissible  managing actions  , on the production process. 
These managing actions are obtained as a result of solving optimization task in which indicator’s trajectories are as 
close as possible to  (the deviations are minimized on the whole horizon):  

;       (10) 
.       (11) 

Where  is the total deviation;  
 is the vector of external (exogenous) managing parameters of the agent   set, for example, by persons 

taking strategic decisions or other agents; 
 is the range of permissible values  for the vector  (technological, budget and institutional restrictions); 

 is the model of observation of the agent tracing the parameters of the environment and 
forming  current values of its target indicators ;  

 is the horizon of management (strategizing). 
The architecture of the model of the subject of the Russian Federation is given  in Fig. 4. The model is presented in 

the form of  matrix of partial models of the economic agents. The columns of the matrix form the models of the economic 
agents (sections and subsections of the regional economy) and the rows of the matrix are “region-forming”  models that 
join the corresponding resources of the region into a coherent whole. Financial resources are integrated into a single 
system which includes: consolidated regional accounts; income and expenditure accounts of the economic agents 
(sections and subsections of the economy); consolidated financial balance. To join the other resources, we use  statistical 
balances of population, labor resources and fixed capital (Methodological Guidelines on Statistics, 1997).  

General model of the reproduction process is obtained by combining generalized production functions (GPF) of the 
economic agents through the markets for produced and purchased products. In this model,  an equilibrium on the 
markets is provided by the agent "invisible hand  of the market" on the basis of the product-sector balance (PSB) which, 
unlike  interbranch balance, describes not the interbranch relations but the relationship between markets and the 
corresponding sectors of the economy (Tsybatov V.A., 2013). Since the sectors generate bi-directional flows of products 
and paid demand for these products, it is necessary to form two balances to describe these flows: the PSB in material  
form (for conventional products) and PSB in value form.  
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Figure 4. The Model of the Region as the Matrix of Partial Models  
 
In practice, as a rule balances are drawn up only in value form. However, when making  forecast calculations, this 
inevitably leads to serious distortions because of the differences in  dynamics of product prices. Measuring the cost of the 
finished product in value form does not provide information on the extent of the production of finished products in natural 
units. This concerns in particular intermediate consumption as representation of intermediate goods in value form does 
not allow to model their  consumption in the quantities needed for the production of certain products. In addition, all 
restrictions related to the potential output of sectors of the economy are of material nature. When modeling the flows in 
material form, laws of transformation and conservation of substance are at work. And when it comes to value form,  
budget restrictions take the place of these laws.  That is why it is necessary to have the “balance of balances” which will 
combine  demand and supply of products both in material  and value form in a single balance scheme.  

For the construction of the PSB, let us divide the economy into sectors that produce homogeneous products. It's 
easy to do this combining homogeneous establishments of the sections and subsections of the economy (Table 2). We 
obtain the following sectors: M is the sector producing intermediate products m; K is the capital sector producing 
investment products k; C is the consumer sector producing consumer products c; G is the sector of government services 
g; H is the household sector  providing labor services h.  

Sectors are linked to each other and the outside world through the common product markets. Supply and demand 
on the market are balanced by export-import operations and the growth of stocks. We can make the following balance 
ratio for a conventional period (for example, a year) for the conventional product  ( ) : 

.       (12) 
Where:  is purchasing of the product  [natural units per year] in the sectors

respectively;  

 is the output of product  in the region (output of the corresponding sector) in material  form [units of product  
per year];  

,  are the volumes of export and import of the product respectively;  
isΔ is the growth of stock of the product in the region. 
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Table 2. Division of Economy into Sectors. 
 

 Section/subsection of the economic activities (economic agents) 
Conventional products d u u c c t n t s e

M k c g h 
 Section : Agriculture, hunting and forestry    

1 Sub-section -01: Agriculture, hunting and related service activities VA1,m VA1,c   
2 Sub-section  -02:  Forestry and related service activities VA2,m    
3 Section B: Fishing VB,m VB,c   
 Section C: Mining and quarrying    

4 Sub-section CA: Mining and quarrying of energy producing materials VCA,m    
5 Sub-section CB: Mining and quarrying  except energy producing materials VCB,m    
 Section D: Manufacturing    

6 Sub-section  DA: Manufacture  of  food products, beverages and tobacco VDA,m VDA,c   
 ………………………………………………    

16 Sub-section DK: Manufacture  of machinery and equipment not elsewhere classified VDK,m VDK,k VDK,c   

17 Sub-section  DL: Manufacture  of electrical and optical equipment VDL,m VDL,k VDL,c   

18 Sub-section  DM: Manufacture of means of transport and equipment VDM,m VDM,k VDM,c   
19 Sub-section  DN: Manufacturing not elsewhere classified VDN,m    
20 Section E: Electricity, gas and water Supply VE,m VE,c   
21 Section F: Construction VF,k    
22 Section G: Wholesale and retail trade … VG,m VG,c   
23 Section H: Hotels and restaurants VH,c   
24 Section I: Transport and communications VI,m VI,c   
25 Section J: Financial intermediation VJ,m VJ,c   
26 Section : Real estate, renting and business activities ... VK,m VK,c   
27 Section L: Public administration and defence...  VL,g  
28 Section M: Education VM,c VM,g  
29 Section N: Health and social work VN,c VN,g  
30 Section : Other community, social and personal service activities VO,c   
31 Sector H: Households   VH 

 
Value  is calculated as a total purchase  of the product  by the establishments  related to the sector  
( ): 

. 

The output  of the product  in the region as  total output of the establishments  related to the sector  

( ): . 

The calculation of the components  and   is the same. The import of the product is calculated for all 
establishments: 

. 
The left side of the balance equation (12) shows demand in material form for the product   from the region’s 

economy, and the right side - the product supply on the regional market, with possibilities  of purchasing part of the 
products via import supplies, export of the sectors and changes in the stock of the unsold products being  taken into 
account.  

Let us write relative growth of stock of the product as . Then the 
indicator 

        (13) 
will characterize aggregated relative misbalance between demand and supply on the product markets calculated 

for the growth of stock in  natural units  ( ). 

Iix , i I
},,,,{ HGCKMI ∈

∈
=

Ij
jiIi xx ,,

is i I

},,,,{ HGCKMI ∈ ∈
=

Ij
jii ss ,

exp
is isΔ i

∪∪∪∪∈
=

HGCKMj
ji

imp
i ss ,

i

i )/( ,,,,, HiGiiKiMiii xxxxxsx ++++Δ=δ

=
=

k,c,g,hmi
ix txtQ

,
|)(|)( δ

Ttttt ,...,, 21=



ISSN 2039-2117 (online) 
ISSN 2039-9340 (print) 

        Mediterranean Journal of Social Sciences 
            MCSER Publishing, Rome-Italy 

Vol 6 No 6 S3 
November 2015 

          

 345 

The PSB in value form for the product  ( ), produced and purchased in the economy, will be written  as 
follows: 

,      (14) 
In the left side of the balance the costs of the sectors  on purchasing the product  (efficient demand of 

the sectors) are shown and in the right side of the balance we see the supply of the product . Here  is the output of 
the product in the region (output of the corresponding sector) in value form [ruble/year];  are the volumes of 
export and import of the product in value form; is the net growth of stock of the product in value form [ruble/ year]. 

Similarly (13) the indicator 

        (15) 
is introduced which characterize aggregated relative misbalance on the product markets for the growth of the stock 

in value form ( ) where  
.      (16) 

The relationship between the  material   and value balances is realized through prices of the corresponding 
conventional products.  

Let us study the dynamics of the reproduction process in the discreet time  with the constant step of 
one year. T is the horizon of forecasting. In between we consider all the parameters of the model the same and we refer 
all the changes to the moment of transition of the model from one time point to another. The forecast trajectory will be a 
series of interrelated PSB in material  (12) and value (14) forms constructed in compliance with the material and budget 
limits taking into account the movement of economic agents towards changing targets. To start the movement, it is 
necessary to build the PSB for the basic year ( =0). The elements of the value balance (14) can be easily taken from the 
materials of the regional statistics for the basic year. To build the material  balance (12) for the basic year it is necessary 
to make a transition from the element showing the cost of purchasing the product  by the sector to the element 

characterizing this purchase in the units of the conventional product . To do this, let us assume that in the basic 
year each sector  made exactly 100 units of its production ( (0) =100 units ) and then calculate basic internal prices 
of conventional products  and the coefficients of the technological matrix . 
 
2.3 The Technology of  Regional Strategizing 
 
The developed technology of  regional strategizng  includes the following stages: 

1 -  strategic goal-setting (determining  region’s development goals and objectives, formation of a list of strategic 
development indicators; specification of the target state of the region in the form of a target map); 

2 -  formation of the space of managerial decisions (identification of controls that can be used by  economic agents 
to achieve the stated goals);  

3 -  situational forecasting in which for a given scenario  trajectories of development indicators are calculated on 
the model  of the region (a problem of the class "what if ...?"); 

4 -  evaluation  of attainability of the goals and  formation of a path to the goal  where the development scenario 
leading to the desired result is calculated according to the target map (the task of the class "what it is 
necessary to ...?");  

5 -  choosing  scenario leading to the least, in terms of a given criterion, deviation from the target state.  
Strategic goal-setting is the formation of the vector of target trajectories  reflecting  

balanced interests of the federal government and the regional community. Vector   contains  target reference points 
for the activities of the economic agent “governmental bodies”.  

The formation of the space of managerial decisions means the construction of the general vector of  managing 
variables  and establishment of  boundaries for each regulator: , . Here  

 is the general vector of  endogenous management combining   managment  vectors of the 
economic agents. Vector is formed inside the model of the region, vector comes to the model from outside. This 
vector is determined by persons taking strategic decisions or formed by the system of strategic management (Figure1). 
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Situational forecasting is a form of forecasting of  possible ways of  regional development where according to the 
principle “what if” and given endogenous development scenario , the trajectories of the target indicators of the 
strategic level  are calculated on the model of the region for the forecasting horizon : 

.       (17) 
The vector of the parameters  

,       (18) 
included in the model (17) is a solution to the  system of the optimization tasks of endogenous management (10) - 

(11), solved for all the economic agents . These tasks must be solved simultaneously with the tasks of 
ensuring balance on the markets for conventional products:  

;      (19) 

.      (20) 
Here the task (19) is to eliminate total misbalance (13) on the markets for conventional products, expressed in  

natural units, and the task (20) is to eliminate  total market misbalance (15) expressed in value terms.  
In strategic planning, it is necessary to choose the  management  which provides the  least deviation from 

the  strategic goals .  Evaluation of attainability of strategic goals  is a major challenge since the results of this task 
make clear whether the strategy in question has a chance to be implemented or not. The peculiarity of the task lies in the 
fact that the  goals, as a rule, tend to be contradictory, and  ensuring of their achievement by the totality of the target 
indicators is mathematically unsolvable. To form a compromise solution,  the criterion  is introduced which 
characterizes general  “dissatisfaction” because of the deviation of the indicator vector  from the set target 
trajectories . And the task of attainability of the goals means solving the task of optimization: “to find a permissible 
scenario of  economic development minimizing general  “dissatisfaction” from failure of the vector  
(17) to reach the set target values , ”: 

.     (21) 
Content-wise, the task (21) is inverse to the task of  direct prediction (17) - (20). The procedure of solving the task 

(21) is reduced to the targeted sequence of the tasks (17) - (20) when on the model   management vectors , 
generated by some algorithm, are tried out. The task (21) refers to the class of mega-dimensional multipurpose 
management tasks. The complexity of its solution depends on the dimensionality of the vector of scenario parameters

, the number of points on the forecasting horizon  and the complexity  of the single solution 
of the task (17) - (20). The author developed a matrix method of search that allows to solve multi-purpose tasks of the 
class (21) for dozens of goals, hundreds of managing variables and deep forecasting horizons in reasonable time. The 
solver developed on its basis forms scenarios in which the target indicators are maximally close to the set goals taking 
into account the importance of these indicators (weights ) and restrictions on managing actions. The search for the best 
scenario on the model of the region when the number of goals , the number of regulators  and the horizon  
of  years takes 20 minutes for a PC of average power.  

The method includes the following stages: 
Preliminary conditions. Instead of the vector we use the following vector: 

,     (22) 
where   is the initial approximation of the exogenous scenario;  is the initial approximation of the 

endogenous management; , , are the correction  vectors. The task (21) is solved for the vector 
, the task (18) is solved for the vector  and the task of ensuring  the balance on the markets for conventional 
products (19)-(20) is solved for the vector . 

Let us present the management vector (22) like this: 

)(tU exo

)(tZS Tttt ,...,, 21

),,,,()( )( tUUXRMtZ optendexo
ZS =

],...,,[)( )(
33

)(
2

)(
1

)( optendoptendoptendoptend UUUtU =

33,...,2,1=J

=

T

k
k

endexo
x

tUtUtU
tUUQ

T
endendend

1)(),...,(),(
),,(min

21

=

T

k
k

endexo
s

tUtUtU
tUUQ

T
endendend

1)(),...,(),(
),,(min

21

)(tU exo

)(0 tZS

(.)Φ

)(tZS
)(0 tZS

),()( tDtU exo
U

exo ⊂ )(tZS

)(0 tZS Ttttt ,...,, 21=

−=Φ
= =⊂⊂

N

n

T

k knS

k
exo

nS
n

tDtU

exo

tDtU tz
tUz

gtU
exo
U

exoexo
U

exo
1 1

1
)(
),(

min))((min 0
,

,

),()(),()(

(.)ZM )(tU exo

],...,,[ 21
exo
L

exoexoexo uuuU = T 0a

ig

50=N 150=L
20=T

)]();([)( tUtUtU endexo=

])()()(;)()([)( )0()0( tKtKtUtKtUtU Xendendexoexo ⊗⊗⊗=

)()0( tU exo )()0( tU end

)(tK exo )(tK end )(tK X )(tK exo

)(tK end

)(tK X



ISSN 2039-2117 (online) 
ISSN 2039-9340 (print) 

        Mediterranean Journal of Social Sciences 
            MCSER Publishing, Rome-Italy 

Vol 6 No 6 S3 
November 2015 

          

 347 

, . 
Here  is the initial approximation of the general  management vector (combined and );  is the 

general orrection  vector (combined vectors , and ).  
In the process of solving the task, instead of the consequence of management vectors , ,…, , we will 

use the management matrix with dimensionality , where  is the dimensionality of the combined management 
vector and  is the quantity of points on the management interval. Correspondingly, instead of the consequence 

, ,…, ,  we will use the correction matrix  with dimensionality . 
The algorithm of the calculation involves  the following steps:  
Initial conditions. Iteration . Scenario writer (Figure 1) forms the initial approximation of the management  

matrix for the whole horizon of management: 

       (23) 

Coefficients of the general orrection matrix  have the initial value of  1:  , . 

Stage 1. We solve the direct task of forecasting (17) – (20) for scenario  and calculate coefficients of the 

matrix of the relative deviation of the current values  of the target indicators , ,…,

 from the target trajectories  in all points of the horizon of forecasting 
 : 

.           (24) 
The current value of the criterion “dissatisfaction” is calculated: 

.        (25) 
If -  < , the calculation stops and the  matrix of management is a solution to the multipurpose 

task (21), (17) – (20), in other case we   transit to the stage 2. Here  is a small number, for example, 0,05. 
Stage 2. Iteration .  
The coefficients of the correction matrix are refined: .   (26) 
Stage 3. Management  matrix is refined: .     (27) 
The transition to the first stage is made. 
The process of solving the task includes 150-200 iterations, which is much faster than in the well-known 

GEMPACK (Harrison V., Pearson K., 2000) and GAMS (Rutherford T., 1997)  packages. 
The developed matrix method of search is suitable for solving the following tasks of multipurpose management 

(21): 
1. Evaluation of attainability of target reference points for dozens of goals, hundreds of managing variables and 

deep horizons of forecasting.  
2. Verification and correction of reporting data for the elimination of their inner contradictions (misbalance). 
3. Calibration of the model of the region for the reproduction of trajectories of the reporting  period.  
4. Ensuring of the long-term dynamic equilibrium on the modeled markets of goods and services in the tasks of 

macroeconomic modeling (task (19)-(20)).  
2. Solution of systems of nonlinear algebraic equations.  
High speed and accuracy of the method is achieved at the account of the following factors: 
- Simultaneous movement on the all    control variables (24); 
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- The use of the multiplier increment step of managing variables (27) instead of the additive one. The complexity 
of the search matrix method . 

In conclusion it must be noted that the developed software for regional development modeling and strategizing   
(Figure 1) can be represented as three put-in outlines of optimization tasks (Figure 5) combined together into a single unit 
through the management parameters vectors’  components with the same name . 

The outline of  strategic management (the outer one) is made by the tasks of  evaluating  attainability of strategic 
objectives when the best exogenous scenario minimizing the general  "dissatisfaction" from  failure to reach the strategic 
goals is selected. The second outline is formed by the models of purposeful activity of the economic agents optimizing 
their utility functions on the basis of the current exogenous scenario and corrective action of the agent "invisible  hand of 
the market" which solves its tasks in the third outline minimizing  material  and value misbalances between supply and 
demand on the markets for conventional products. The developed universal solver allows to solve the whole system of 
the tasks of modeling and strategizing.  

 

 
 
Figure 5. Outlines of Multipurpose Management 
 

 Discussion 3.
 
The  task of multipurpose management in the formulation (21) is rather a general one. For example, it subsumes  the task 
of ensuring of balance of supply and demand on the product markets (where the goals are zero misbalances; the 
managing parameters are values of supply and demand of the economic agents).   It also includes the task of solving the 
systems of equations (where the goals are the values of the free members of equations; the managing parameters are 
unknown variables in equations). Even optimization tasks can be  reduced  to the task of multipurpose management if we 
set wittingly high (maximization case) or wittingly law (minimization case) goals. Universality of the problem (21) made it 
possible to bring together within a single computing process modeling activities of the economic agents and the external 
management aimed at achieving strategic goals. Universal solver that implements matrix method of search (22) - (27) in 
conjunction with the objectives of maintaining the equilibrium of supply and demand on the product markets and 
optimization of utility functions of the economic agents solves the problem of evaluation of  attainability of the strategic 
goals (see. Fig. 5). That is, the search is conducted simultaneously on all the components of the management vector. 
This "simultaneity" significantly reduces the amount of computation  and gives high-quality results.  

An important advantage of the developed tools is the possibility to solve the problem of dynamic equilibrium both in 
value (19) and in  material (20) form. The product-sector balance, used in modeling, considers  the balance on the 
markets up to the increase in reserves (see (13) (15)). The situation with zero growth in reserves corresponds to the 
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neoclassical approach but is far from the real economy. Regional statistics show that the stable economic growth of the 
annual increase in material resources and finished products fluctuates in the range of -3%, + 3%. That is, it makes no 
sense to solve problems of supply and demand  “up to zero”. By controlling the growth of reserves in the equations (13) 
and (15), we can simulate any non-equilibrium situations in the real economy. The only thing is that we have to decide 
what goals to set in the tasks (19) and (20) instead of zero.  

In the proposed model of  the subject of the Russian Federation, the economy is divided into 33 economic agents 
according to the boundaries of the sections and sub-sections of the Russian OKVED. The model uses the following 
aggregated conventional products: intermediate goods and services; investment products and services; consumer goods 
and services; government services; labor services. Such level of aggregation is explained by the needs of regional 
forecasting as well as availability of detailed regional statistics. There are no methodological limitations on  further 
decomposition of the economic activities and conventional products. Thus  the developed model of the Russian economy 
uses 45 types of economic activities (agents) and 15 aggregated conventional products. The model of the subject of the 
Russian Federation is presented in the form of  matrix the columns of which  form the models of economic agents 
(sections and subsections of the regional economy) and the rows are the system-forming models that combine the 
respective resources of the region into a coherent whole. This eliminates the contradiction between “particular” (models of 
individual economic agents) and "general" (models of regional resources as a whole, for example, financial, labor 
resources).  

The material for forming the information base of the developed model of the subject of the Russian Federation is 
publicly available regional statistics and reports of various regional ministries and departments. To complement 
temporarily missing data and eliminate imbalances, we developed the means of verification and correction of officially 
published data. To adjust the calibration coefficients of the model, we used calibration for the base year, i.e.,  selection of 
values of the calibration coefficients of the model at  which the model most accurately reproduces historical data of the 
national accounts of the base year and the expected response to external test stimuli in accordance with chosen  
theoretical assumptions. These tools allow to customize the model to suit every subject of the Russian Federation. It is 
also worth noting that the task of correction (balancing) of the officially published data and the task of setting the 
coefficients of the model fall into the class of tasks of evaluation of attainability of the stated goals and is  solved with the 
help of the developed matrix method of search (22) - (27).  

The created methods, models and information technologies of the region’s  strategy development have been 
successfully tested when elaborating the strategies of  Altai Krai and Krasnoyarsk Krai. The main components of these 
technologies formed  the basis of creation of a series of automated systems and complexes which are used  in  a number 
of subjects of the Russian Federation, in particular in the governments of St. Petersburg, Komi Republic,  Altai Krai,  
Krasnoyarsk Krai and Samara Oblast (Tsybatov, Pavlov, 2014). These systems are also used in the projects of National 
Research University Higher School of Economics and   Federal State Budgetary Educational Institution of Higher 
Professional Education Northern (Arctic) Federal University named after M. V. Lomonosov. 
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