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Abstract

This article deals with the formulation of a decision support system (DSS) in the field of
regional development management. The review of existing approaches in this area presented here
attests, on the one hand, to their diversity, and on the other hand allows us to draw conclusions
about the need to address several methodological and practical issues of decision support in
terms of innovative development of regions. Based on this, the goal of the research was to develop
the concept of DSS to justify the parameters of an innovative development strategy for regional
development based on adaptive mechanisms for coordinating the interests of economic agents.
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The methodology of the study is based on the synthesis of various approaches in the framework of
integration into the structure of adaptive simulation models of problem-oriented knowledge bases with
the mechanism of logical inference, as well as intelligent technologies for processing semi-structured
information used to find solutions in the process of shaping and adjusting the parameters for managing
innovative development of a region. The result of the study is a theoretical justification for developing
problem-oriented DSS, including a description of the interrelated stages that determine the main
design features of this tool. In the framework of the study, a conceptual scheme for implementing
DSS in the field of managing innovative development of regions is proposed, and the key functional
blocks of the proposed tools are described. In addition, the place of existing tools in the structure of
the regional development management system is determined, and we show the possibilities of their
use in the formation of forecast-planned assessments of the development of the region, as well as in
the evaluation of the effectiveness of alternative management actions. The proposed tools will expand
the possibilities of applying the methods of management theory and decision support, intelligent
information technology, economic and mathematical methods and modern computer simulation
technologies for strategic planning of socio-economic systems of macro- and meso-level. In practice,
the tools may be of interest to public authorities in solving problems in in the formulation of innovative
regional development strategies for Russian regions, the formation of medium-term forecasts and the
justification of the parameters of social, economic and budgetary policy.
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Introduction

he regional socio-economic system by

virtue of its nature is a complex, multi-

aspect and multi-purpose system,
including many elements and heterogeneous
relationships in all spheres of society. Ongoing
economic processes have a direct influence on
the stability and sustainability of the develop-
ment of the region as a whole. Moreover, in the
context of global competition for various types
of limited resources, the determining factor
is the ability of regional authorities to facili-
tate the innovative potential of the population
and enterprises. The formulation of appropri-
ate strategies for innovative development needs
in-depth comprehensive substantiation, deter-
mination of target reference points, a resource
base and optimal ways to solve the assigned
tasks. In this regard, an objective condition for
the formation of an effective economic policy is
the widespread use of scientifically sound man-
agement tools, which, in particular, include
the tools for developing and substantiating
the parameters of innovative development of
the region. At the same time, accelerated eco-
nomic growth should not contradict the more
global task of achieving balanced development
of both the real sector of the economy and the
social sector of the region.

Research in the field of formulating eco-
nomic and mathematical models and tools for
managing the strategic development of com-
plex social and economic systems and, in par-
ticular, planning innovative development to
one degree or another, has been carried out in
recent decades in most developed countries of
the world. Currently many software products
have been developed that allow us to solve the
set of problems of forecasting regional develop-
ment [1]. However, the vast majority of mod-
ern Russian technologies are still based on the
prerequisites for the functioning of a planned
economy and do not reflect current market
conditions for conducting business in the Rus-
sian Federation. Moreover, existing technolo-

gies mainly reflect the inertial mechanisms of
territorial development and are not aimed at
solving urgent problems of ensuring acceler-
ated economic growth based on the transition
to an innovation-oriented development model.

Thus, there are objective prerequisites for
improving the currently used simulation tools
due to the wider use of simulation modeling,
conducting scenario experiments, taking into
account the objective possibilities and restric-
tions of the regions. In aggregate, this allows us
to formulate specific mechanisms and set con-
ditions for achieving socially significant devel-
opment priorities.

1. Review
of existing approaches

Analysis of the current state of research in
the field of organizing decision support for the
development of strategies promoting innova-
tive development of the regions implies a com-
prehensive review of issues of strategic man-
agement, the theory of innovative economics
and development of decision support systems
(DSS). Separately, we should mention the
issues of developing economic and mathemat-
ical models in relation to the problem under
consideration.

These areas have a well-developed scien-
tific base. In particular, the basic tenets of the
theory of innovative economics were formed
already by J. Schumpeter. A number of aspects
are considered in studies of Kondratiev’s long
waves, diffusions of C. Freeman’s innova-
tions, and also the technological paradigm of
S.Yu. Glazyev, C. Peres, D.S. Lvov, Yu.V. Yak-
ovets et al. However, the majority of the availa-
ble studies are not fully focused on quantitative
assessment and forecast of the influence of fac-
tors of innovative development on the evolu-
tion of territorial social and economic systems.

In order to solve this problem, it seems nec-
essary to use specialized tools, in particular,
decision support systems (DSS) [2]. How-



ever, unfortunately, within the framework of
the problems being studied, most of the exist-
ing technologies are focused on the tasks of
managing the development of individual enter-
prises or activities. However, at the regional
level, where issues of developing strategies for
innovative development are being addressed,
these systems do not find practical application.
Certain works in this area (information and
analytical DSS on managing innovative activ-
ity in regions [3], DSS on strategy for innova-
tive development of regions [4], etc.) only par-
tially reflect such an essential property of the
regional system as adaptability of behavior of
key economic entities [5], or have exclusively
theoretical or industry-specific significance
[6].

Various directions have also developed in the
field of economic and mathematical modeling
of social and economic processes (general eco-
nomic equilibrium models, simulation mod-
eling, probabilistic-statistical models, etc.).
At the same time, the models used in prac-
tice are mainly mixed and combine the fea-
tures of several different approaches [7]. The
most famous foreign models in this area are the
Wharton annual model of the US economy,
the LIFT model, the Brookings model of the
US economy and the model of US fiscal policy.
Among Russian technologies, a special place
is occupied by the modelling software sys-
tems “SIRENA” and “SIRENA-2” (Institute
of economy and industrial engineering of the
RAS Siberian branch), the modelling complex
“POLIGON-2” (Novosibirsk State Univer-
sity), the “RIM” model (Institute for National
Economic Forecasts of RAS), and the “Inter-
sectoral Interactions Model” (Institute of the
economy and scientific and technical progress
forecasts, USSR Academy of Sciences), the
CGE-model “RUSEC,” the “Econometric
model of the Russian economy,” the “CGE-
model of the social and economic system of
Russia with integrated neural networks” (Cen-
tral Economic and Mathematical Institute of

RAS), the “Model of the Region of the Rus-
sian North” (Syktyvkar State University), the
model “Governor,” the “Agent-based model of
Moscow” (Central Economic and Mathemati-
cal Institute of RAS), etc. [8]. Many complex
information and analytical systems, including
the information and analytical complex “Prog-
noz” (CJSC “Prognoz”), are based on the use
of simulation models [9].

Despite the advantages of the models pre-
sented, the parameters of innovative develop-
ment of the regions are presented extremely
incompletely in them [10, 11]. At the same
time, many models, in particular, those based
on econometric equations, do not reflect the
adaptive properties of agents of the regional
system, all of which causes a decrease in the
accuracy of the forecasts obtained.

In this regard, the aim of this study is to
develop the concept of a decision support sys-
tem for the process of formulating strategies for
innovative development of regions. To achieve
this goal, it is necessary to solve a number of
problems, including determining the concep-
tual framework for the development of DSS
and considering the practical aspects of organ-
izing the decision support process.

2. Conceptual framework
and logic of DSS development

The set of methodological problems in the
field of strategic planning of regional devel-
opment determines the need to develop spe-
cial management tools that will reflect the key
principles of interaction of territorial units
in the formation of an innovative economy
and will quickly determine the possible con-
sequences of decisions. A qualitative change
is required in the methodological and instru-
mental base of the existing system for manag-
ing innovative development of regions through
the integration of strategic management meth-
ods, economic and statistical analysis, mathe-
matical modeling, decision support theory and
simulation modeling.



In order to achieve this goal, first of all, it is
necessary to consider the place of this tool in the
regional management system. At the same time,
the management of territorial development, in
general, includes two components — strategic
and operational. The level of strategic manage-
ment sets priorities for the development of the
region; its main parameters define goals for the
operational level. The objective of operational
management, on the other hand, is to solve cur-
rent problems aimed at achieving certain par-
ticular parameters that characterize the strate-
gic goals of the development of the region. A
change in the parameter values of the regional
social and economic system (RSES) is directly
influenced by regulators (control parameters)
and is the result of the activities of the subjects
of operational management, as well as processes
occurring within the system itself and in the
external environment (Figure I).

As a decision-maker in relation to the task of
developing a strategy for innovative develop-
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ment of the region (indicated in Figure I as the
“Subject of Strategic Management”), the rele-
vant government bodies should be considered:
the composition and structure of the bodies dif-
fer slightly in different territorial entities of the
Russian Federation. First of all, they include the
Ministry of Economic Development and the
Ministry of Industry and Innovation Policy.

In the course of solving the tasks of strategic
management, the formulation and substantia-
tion of long-term large-scale projects are carried
out. Direct generation of a strategy for innova-
tive development of a regional system entails the
implementation of a number of stages, includ-
ing the following:

4+ Defining the goals of the strategy. It should
be noted that goals should be quantitatively
measurable, have clear time characteristics, and
be interconnected with more global parameters
for the development of the regional economy.
Therefore, as indicators characterizing the goals
of implementing the innovative strategy for the
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Fig. 1. The place of DSS in the management system for regional development



development of the region, we can have, for
example, the share of innovative products, the
region’s GRP growth rate and the share of peo-
ple employed in innovative types of economic
activity;

4+ Formulation of a list of indicators under
consideration. The list of these indicators is
determined based on the afore-mentioned goals,
the need to consider key factors that influence
the innovative activity of economic entities, and
the principles of the formation of a regional sys-
tem model;

+ Analysis and identification of problems. At
this stage, the features of the innovative develop-
ment of a region, its strengths and weaknesses,
and limitations are determined;

4+ Analysis of the influence of scenario
parameters. At this stage, the influence of sce-
nario parameters on the level of innovative activ-
ity of economic entities is considered. Within
the framework of the proposed approach, mod-
eling the influence of external conditions differs
only in the principle of determining the values of
indicators, while for the economic agents them-
selves there is no fundamental difference;

4+ Identification of controlled parame-
ters and mechanisms for controlling them.
It should be noted that in the field of innova-
tive development, management is carried out
mainly by indirect methods, in particular, by
creating favorable conditions for the formation
and implementation of innovations;

4+ Definition of development goals, a set of
targets and their quantitative characteristics.
At this stage, using the methods of economic
and mathematical modeling, the planned values
of the previously considered indicators are sub-
stantiated;

+ Formulation of a set of measures aimed at
achieving the goal. The use of DSS at this stage
provides the opportunity to take into account
previously obtained results of state policy to
enhance the innovative potential of a region.
For these purposes, an appropriate precedent
base may be applied;

+ Substantiation of the efficiency of meas-
ures and assessment of the amount of necessary
resources.

From the list presented, it follows that the
task of substantiating the parameters of innova-
tive development of the region is multi-faceted
and must reflect the behavior of agents of the
regional system. This statement of the problem
determines the need for the synthesis of various
approaches to research. A similar requirement is
implemented when using DSS based on adap-
tive-simulation models (ASM) [12].

Within the framework of this study, the region’s
ASM is understood as a model based on the idea
of consistent adaptation to change in the eco-
nomic situation of not only the goals and behav-
ior of individual agents (and, accordingly, their
strategies), but also the management subsystem.
It should be noted that the complex social and
economic systems modeled in this case are also
adaptive, which leads to the use of the ASM of
the region to develop a strategy for its develop-
ment.

In general, the theoretical substantiation for
the development of such a problem-oriented
decision support system should include the
implementation of several successively inter-
connected stages that determine the main
design features.

Within the framework of the conceptual stage,
one must clearly define the basic principles and
requirements for the development of decision
support tools applicable to developing strategies
for innovative development of regions.

The key principle of this study is a systematic
approach, consisting in the need to analyze all
the basic elements and interconnections of the
regional system that form the basis for inno-
vative development, as well as a description of
their most significant properties and the deter-
mining factors for innovative development. At
the same time, such principles as adaptabil-
ity and consistency of decision-making proce-
dures by agents and the regional management
system in the framework of the implementation



of measures of state social and economic policy
are also significant. The principle of integrity
requires consideration of various aspects that
determine the degree to which the innovative
potential of a region is implemented, including
economic, social, institutional, organizational,
technical and other factors. The principle of
conformity with the objectives of the study pre-
determines limitations on the structure of the
parameters under consideration and helps to
avoid significant deviations associated with the
diversity of life in society, including by focusing
on the factors of innovative development of the
region. The principles of scientific validity and
practical applicability, complementing each
other, provide orientation, on the one hand,
on a scientific basis (including the previously
mentioned technologies in the field of formu-
lating, implementing and disseminating inno-
vations), and on the other hand, on the tasks of
economic development facing public author-
ities of the territorial entities of the Russian
Federation. Another important principle is the
comparability of data, due, inter alia, to the
need to use heterogeneous and different-sized
characteristics obtained from various sources
and relating to different time periods.

It is also necessary to formulate a common
research methodology, substantiate approaches,
methods and technologies, as well as determine
the concept of reflecting adaptive management
schemes in the simulation model of the region’s
economic system (for example, using evolu-
tionary procedures as part of decision support
[13]). It should be noted that the research meth-
odology reflects a systematic view of the region
with the determination of the place, role and
relationships of economic, social and innova-
tive processes in the reproduction process, for-
malized on the basis of the adaptive-simulation
model (ASM) of the region.

In the future, during the design and mathe-
matical formalization of the simulation model,
we see the integration of structural elements
and functional relationships which are nec-

essary to substantiate the parameters of the
region’s innovative development strategies.
In this regard, on the basis of the methodol-
ogy presented, one must develop logical, infor-
mational and mathematical models for the
entire complex of economic agents under con-
sideration. At the same time, it is necessary to
develop a management subsystem designed to
solve the problem of innovative development.

This subsystem, in our opinion, includes an
indicative planning model and a set of con-
trol parameters that can be used to substanti-
ate the parameters of economic development
strategies by utilizing the innovative potential
of the region. In addition, the development of
an algorithm for classifying situations based on
fuzzy logic methods [14, 15] and adjusting the
indicative plan will make it possible to deter-
mine the necessary regulatory effects. This
procedure is carried out to achieve the planned
guidelines for the development of a region as
part of adapting the functioning strategy of
both the economic subsystem and the manage-
ment subsystem.

Among the factors of innovative develop-
ment, researchers distinguish the following:

4 strategic (the quality of strategic planning,
the level of formation of the national innova-
tion system);

4+ economic (the availability of financial
resources of organizations, the investment sit-
uation, the variety of forms of management);

4 organizational and management (the level
of training in the field of innovation manage-
ment, the availability of scientific and research
and technology potential, the level of develop-
ment of innovative infrastructure);

4+ technical and technological (deteriora-
tion of fixed assets, complexity and features of
production, development and implementation
of innovations in economically strong busi-
nesses);

4+ social (the prestige of various types of labor
activity, the lack of highly qualified specialists);



4 institutional (the state of the regulatory
framework, the level of state support, financing
of scientific and technical programs);

4+ market (demand for an innovative product,
the level of development of market infrastruc-
ture).

Turning to the direct development of DSS
software, it is necessary to systematically inte-
grate the above models and algorithms into a
single tool. In particular, we are talking about
databases on the state of economic agents and
the external environment, the user interface,
the control module, the system for output-
ting the results, etc. This approach is generally
consistent with research by Russian and for-
eign authors [16]. It also requires the develop-
ment of methodological support for the use of
DSS when substantiating the parameters of the
strategy for innovative development of a region.
These methods should contain a description of
the process of developing an indicative plan,
determining the parameters of the regulatory
impact, as well as conducting computational
experiments.

Within the framework of the practical test-
ing of the proposed tools, there are plans to
implement a set of scenario experiments using
the ASM of a region to substantiate the most
appropriate strategy for innovative develop-
ment in the mid-term.

The decision support tools thus developed
differ from the information and analytical sys-
tems used today in that they use ASM, which
is focused on substantiating the parameters of
the strategy for innovative development of the
economy. This class of models makes it possi-
ble to holistically reflect adaptive properties in
the behavior of agents and the reaction of the
control subsystem as part of the implementa-
tion of strategies. The proposed model is distin-
guished by the presence of integrated circuits
of interaction of subjects in various situations,
which provides the opportunity to adapt their
resource strategies in the process of determin-
ing agreed development goals.

3. Practical aspects
of the organization
of decision support using
the adaptive-simulation model

From a practical standpoint, the set of tasks
to be solved with the use of the decision sup-
port tools we developed is determined based
on the sequence of stages in the development
of a strategy for innovative development of a
region and the need to take into account the
advantages and disadvantages of individual
approaches [17]. In this regard the following
are among the basic tasks:

collection and storage of factual infor-
mation, including structured (in the form of
decision-making rules) and weekly structured
information (in the form of ontologies and
precedent bases);

assessment of observed and predicted sit-
uations using a problem-oriented knowledge
base with a logical inference mechanism;

making a forecast of changes of the situ-
ation in certain conditions on the basis of an
adaptive-simulation model;

substantiation of a set of recommendations
for the development and adjustment of key
parameters to manage the region’s innovative
development.

Taking into account the features of the func-
tioning and development of the control object,
as well as taking into account the goals and
objectives of the development of tools, it is
advisable to use a simulation model reflect-
ing the adaptive properties of the behavior of
economic agents as its core. At the same time,
the characteristics of the agent in question and
decision-making rules based on both their own
experience and the analysis of the behavior
of other agents are important. The solution to
these problems is ensured by using the capabili-
ties of the ASM of the region, which integrates
three key levels within the framework of a single
design — economic agents, government, and the
macro-environment.



Of the entire set of parameters describing the
external environment of the agent (including
the characteristics of contractors), only a lim-
ited part of them is perceived by the economic
agent. In addition, information on the state of
the agent is also available to him only partially.
Based on this, decisions are made by the agent
on the basis of limited knowledge (Figure 2).
Based on this information, as well as taking into
account the existing rule bases and knowledge
base, the agent classifies situations and makes
decisions. Simultaneously with the decision
itself, the agent forms an image of the desired
result of the implementation of the strategy.
Moreover, the decision within the framework of
this study also means the possible refusal of the
agent to take any actions. The implementation
of the decision and, therefore, the consequences
of this decision are influenced by the parame-
ters of the external environment, including the
active reaction from the contractors. Thus, the
consequences of the decision to one degree
or another differ from the expected results. In
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Fig. 2. Aggregate scheme of agent’s performance

the course of comparison by the agent of the
expected and obtained results, either the rules
and knowledge of the agent are confirmed (if the
results coincide), or a correction of its rules and
knowledge bases takes place.

Moreover, in subsequent cycles of the situa-
tion analysis and decision-making, the agent
in question is guided by a new set of rules and
knowledge. In accordance with this algorithm,
the agent is being trained and adapted. That
is, having a “memory,” he is able not only to
adjust the quantitative parameters of the deci-
sion, but also to supplement the existing rule
base in order to identify qualitatively new situ-
ations and develop appropriate decisions.

Another way of adjusting the rule base and
agent knowledge base is the “exchange” of
rules and knowledge with contractors. Such a
mechanism does not imply a direct comparison
of the expected and observed results obtained
during decision-making. Through this pro-
cess, the most important properties of agents
in the social and economic system are imple-
mented, mainly: adaptability and learning abil-
ity. The reflection of these properties allows us
to model regional processes not from the posi-
tion of a mechanistic approach, but reflecting
the behavioral characteristics of various agents.

Within the framework of the proposed
model, it seems appropriate to consider agents
of three types — “Population”, “Enterprises”
and “State and municipal government bod-
ies.” In an aggregated form, the logical model
of the regional system is presented in Figure 3.
At the same time, the formation of an agent-
based model implies the availability of many
parameters characterizing each agent of the
model belonging to one or another type. So,
for the agent “Population,” not only indicators
such as “Sex” and “Age” can be considered,
but also “Level of Education,” “Tendency to
saving,” etc. Focusing on the innovative com-
ponent of the economic development of the
region, it should be noted that each of the
agents of the “Enterprise” type has such char-



acteristics as “Identifier of economic activity,”
“Volume of shipped products,” “Profitability
of production,” etc., each of which anyhow
affects the share of innovative products. Sim-
ilar studies confirm the numerosity of factors
that influence the level of innovative develop-
ment of the region In particular, [18] demo-
graphic, economic, financial, labor, social,
investment and some other factors were singled
out in the research, the total number of which
is 119 units.

The management of innovative development
within the framework of the proposed model is
an adjustment of the parameters that influence

the behavior of agents of the regional system.
The most important parameters in this case are
the following:

4+ GRP of the region;

4+ the amount of budget expenses in the field
of “National Economy;”

4+ level of average monthly accrued wages in
the region;

4+ rates of growth of the amount of invest-
ments in fixed assets;

4+ deterioration level of fixed assets;

4+ the number of post-graduate students and
doctoral students;
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4+ rates of taxes and fees, the value of which
can be adjusted at the level of territorial units of
the Russian Federation.

In addition to quantitative indicators, it is also
necessary to take into account qualitative param-
eters, such as the quality of strategic planning and
the level of formation of the national innovation
system. It is suggested that these parameters be
evaluated by an expert method and further used in
calculations using fuzzy logic methods. The state
of these parameters in the aggregate determines
the class of the situation, which determines the
degree of involvement of the innovative poten-
tial of the region. Another feature of the manage-
ment of innovative development of a region taken
into account within the framework of the model
is the kind of spread of innovation. Thus, the
interaction of an agent with innovatively active
contractors increases its own level of innovative
activity. The factor of diffusion of innovations is
thereby taken into account. The question of tak-
ing into account such a factor as the demand for
innovation(s) remains open. These parameters
determine the specifics of the model for the con-
sidered task of managing the innovative develop-
ment of a region.

Within the framework of the proposed model,
the functioning of the agent is defined by a set of
conditions and relevant rules of behavior. Adjust-
ment of conditions can lead to both quantitative
and qualitative changes in the characteristics of
the agent. Such a structure of ASM formulation
makes it possible to obtain balanced forecast
estimates of regional development indicators. At
the same time, the economic and mathemati-
cal model alone does not allow us to solve all the
tasks assigned to the decision support system,
and it needs to be supplemented with a complex
of functional units. The composition and inter-
relation of the units is determined on the basis of
the tasks defined for this tool (Figure 4).

Making decisions requires an appropriate ref-
erence database. For its formation within the
framework of the proposed DSS, a data entry
and adjustment unit is provided. Moreover,

the features of the existing approach to assess-
ing the innovative development of the region are
such that subsequent adjustments to the applied
methodological base are very likely. Therefore,
one must provide for the possibility of changing
the number and structure of indicators, as well
as the adjustment of previously entered data.

Given the need for periodic updating of data,
an objective condition for the effective opera-
tion of the tools is the arrangement of monitoring
of ongoing processes according to strictly estab-
lished parameters. This allows you to form a sta-
tistical base for solving managerial problems and
track the consequences of decisions, that is, to
improve the rule base and precedent base used.
Today working with large amounts of information
is impossible without using modern information
technologies for data mining and processing. It
seems appropriate to organize data storage based
on the concepts of OLAP and Data Mining. Spe-
cialists in this field indicate that by using these
technologies it is possible to identify hidden pat-
terns in large amounts of information [19, 20].

In addition, the data entry and adjustment
unit is used to set the task by the decision maker
(DM). In Figure 4, the indicated problem is
solved within the framework of the task formu-
lation unit. The feasibility of including this unit
is determined by the variety of practical tasks
and areas of application of the tools developed,
as well as the need to enter data characterizing
the choice of a regional development strategy.

The strategy formulation unit ensures deter-
mination of a unified strategy for the develop-
ment of a region and allows for the pre-adjust-
ment of a number of model parameters in order
to determine the priority direction of devel-
opment. In particular, investment-oriented,
socially-oriented, innovative [21], integrated
and other strategies can be considered. Based on
the foregoing, the data entry unit acts as a user
interface for entering statistical information,
scenario and control parameters.

The task of determining the parameters of
innovative development of the regional system
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(including the issues of information support for
the procedures for developing a strategy for inno-
vative development of the region [22]) imposes
some limitations on model experiments. Thus, it
seems necessary to determine the level of inno-
vative development of the territory [23]. Special-
ists in this area note that within the framework of
solving this problem, the following restrictions
can be additionally established [24]:

+ aggregation of a set of criteria of different
sizes and multidirectional in their dynamics;

4 consideration of the significance of the cri-
teria within the framework of formulating the
integrated development indicators;

4+ formalization of fuzzy characteristics for
effective analysis of qualitative information, as
well as clear quantitative data;

4 linking the integral indicator with the tar-
get priorities for the strategic development of a
region.

The simulation results so obtained serve the
analysis and identification of problems unit.
At this stage, a structural analysis, analysis of
dynamics and other types of analysis are car-
ried out aimed at the direct identification of
the problem and the factors of its occurrence.
To solve this problem, the precedent base [25]
is used; it stores information about the possibil-
ity of using the accumulated experience to solve
new problems. The enlarged precedent struc-
ture includes two elements — the identification
and the teaching parts. On the basis of antici-
pated and planned estimates that were deter-
mined during the analysis of development prob-
lems, and a set of precedents, DSS forms a set



of decisions for further assessment according to
certain criteria.

One of the key components of the decision sup-
port system is the decision-making unit. Within
the framework of this unit, it is suggested to imple-
ment a procedure for classifying situations and
comparing them with known precedents to deter-
mine further actions. To solve this problem, meth-
ods from the theory of fuzzy logic can be used.
This approach allows us to track gradual changes
in the properties of agents of the regional system,
as well as to consider not only quantitative, but
also qualitative characteristics. The most signifi-
cant step is the formulation of fuzzy set adjectives
that describe the semantics of the basic values of
fuzzy and linguistic variables. The heterogene-
ity of information sources should be taken into
account. Moreover, the choice of decisions should
reflect the specifics of innovative development.

The final stage is the formation of a report on
the results of simulation experiments and the pro-
posed directions for solving the problems identi-
fied. At the same time, it is advisable to use stand-
ard reports that allow decision makers to more
quickly familiarize themselves with the received
data. It should be taken into account that the
decision support system is only a tool that allows
you to prepare a decision, and it should not
replace the decision-maker, who has full respon-
sibility [26]. Based on this, an assessment of the
knowledge gained is carried out. When coordi-
nating the proposed decision on the basis of its
key parameters, a set of measures is being devel-
oped, the implementation of which leads to an
adjustment of the parameters of the regional sys-
tem. If the proposed decision has not been agreed
upon, then the rule bases and precedents bases are
adjusted with the involvement of relevant experts,
and the DSS is restarted.

In addition to these functional units and ASM,
to use the decision support system requires
appropriate methodological support associated
with the practical use of tools. It should include
the following methodologies:

a methodology for collecting and process-
ing information about the state of the region,

economic agents and the environment;

the methodology to set an experiment with
ASM of the regional system;

methodology for the development of man-
agerial decisions based on DSS.

The proposed decision support system can
become a universal tool that provides decision
makers with important information for deci-
sion making on the retrospective, current and
future conditions of the regional system, allow-
ing one to analyze and identify possible deci-
sions to existing problems.

Conclusion

In course of the study, a conceptual scheme
for a decision support system in the field of
managing a region’s innovative development
was developed. The place of the adaptive sim-
ulation model was justified. We identified the
possibilities of its application within the frame-
work of developing forecasts and plans for the
development of the region and in assessing the
effectiveness of the implementation of pub-
lic policy measures. A procedure for decision-
making and a set of functional units provid-
ing the final user’s work with the ASM of the
region are proposed.

The theoretical significance of the study is
to expand the possibilities of complex use for
solving the problems of strategic development
of regional social and economic systems, both
methods of management theory and decision
support and intellectual information technol-
ogies, as well as economic and mathematical
methods and modern technologies of simu-
lation modeling. We should also note that the
software tool is practice-oriented. The DSS so
developed can be used by government bodies in
determining the parameters of mid-term devel-
opment of the regions of Russia, as well as other
territorial systems. m
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