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AHHOTaLuS

PaCCMOTpCHbI BOTPOCH! (HOPMUPOBAHMST CUCTEMBI TIOANEPKKY TIPUHSTHUS PELICHIA B 00MACTH YIIPABICHNUSI PETUOHATLHBIM pa3-
BuTHeM. [IpencTaBieHHbIN 0630p CYIIECTBYIONIMX MOAXOIOB B TAHHOI 00/1aCTH CBUMETENBCTBYET C OMHOI CTOPOHBI 00 X MHO-
roo0pasuu, a ¢ APYroi Mo3BOJISET CAeNATh BHIBOI O HEOOXOTUMOCTH PEIIEHHUS PSiia METOIOJIOTHIECKIX M MPAKTIHIECKIX BOIIPOCOB
TIOMAEPXKKY MIPUHSTHS PEIIeHWH B YaCTH MHHOBAILIMOHHOTO PAa3BUTHS PETHOHOB. VicXomist 13 3TOT0 11e71bI0 MCCeIoBaHuS SBIISIACh
pa3paboTKa KOHIETIMN CUCTEMbI TIOMIEPKKU TMPUHATUS PEIeHnl 111 000CHOBAHKS MapaMeTPOB WHHOBAIIMOHHOM CTpaTernut
Pa3BUTHS PETMOHA HA OCHOBE TIPUMEHEHNST AIANTUBHBIX MEXaHI3MOB COTTIACOBAHMSI MHTEPECOB SKOHOMIUECKUX aT€HTOB.

MerTonosorus IpoBeIeHNUST UCCIENOBaHUs 6a3nupyeTcsl Ha CHHTE3e pa3TIMYHbIX TOAX0I0B B paMKaX MHTETPUPOBAHMS B CTPYKTYPY
AMaNTHBHBIX UIMUTAIIMOHHBIX MOIEJIei TPOOJIEMHO-OPUEHTPOBAHHBIX 0a3 3HAHUI ¢ MEXaHM3MOM JIOTHYECKOTO BBIBO/IA, @ TaK-
e MHTEJUTeKTYaTbHBIX TEXHOJIOTHI 00paboTKM CIab0CTPYKTypUPOBAHHOK MHGMOPMALIH, MCTIONb3YEMBIX TSI TIOMCKA PeIIeHMIA
B Tporiecce (hOpMUPOBAHUS M KOPPEKTUPOBKY MAPAMETPOB YIIPABJICHNST MHHOBAIIMOHHBIM Pa3BUTUEM perroHa. Pe3ymbraTom
UCCIIeIOBAHNS SIBIISIETCSl TEOPETHUECKOe 000CHOBaHME pa3paboTKu npodueMHo-opueHTupoBanHoii CITTIP, Bitouas onucanue
B3aMMOCBSI3aHHBIX 3TarOB, OTPEIEISIONIMX OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH TaHHOTO MHCTPYMEHTAPHSL.

B pamkax mpoBeneHHOTO UCCIENOBAHUS TIPEUTOKEHA KOHIETTYaIbHAsI CXeMa Pealn3allii CUCTeMbI TIOANEPKKU MPUHSTHUS peltie-
HUI B 00J1aCTH YTIPaBJIeHYs] THHOBALIIOHHBIM PA3BUTUEM PETMOHA, OMICAHbI KITI0UeBbIe (DYHKIIMOHATbHbIE OJIOKM MPEeIIaraeMoro
MHCTPYMEHTAPHSI, @ TAKKE OTIPEeNIEHO MECTO MHCTPYMEHTAPHUS B CTPYKTYPE CHCTEMBI YIPABIEHUS PETMOHATLHBIM Pa3BUTHEM, TIO-
Ka3aHbl BO3MOXHOCTH €T0 MCTIOMb30BAHUS MPU (DOPMUPOBAHNY TIPOTHO3HO-TUTAHOBBIX OLIEHOK PAa3BUTHST PETHOHA, a TAKXKE OLIEHKE
3(heKTUBHOCTY MPUMEHEHNUS ATBTEPHATHBHBIX YIIPABIISIIOIINX BO3IEHCTBIIA.

Ha nHam B3ryisin, npemioXeHHbIH MTHCTPYMEHTapHii MO3BOJUT pacIMPUTh BO3MOKHOCTY MPUMEHEHUST METOJOB TEOPUU YITpaB-
JICHUST U TTOANEPKKY TIPUHATHUS PEIIeHUsI, MHTSJUIEKTYabHBIX MH(MOPMAILIMOHHBIX TEXHOJIOTHI, 9KOHOMUKO-MaTeMaTUYECKUX
METO/IOB, COBPEMEHHBIX TEXHOJIOTUI KOMITBIOTEPHOTO MMUTALIMOHHOTO MOJEIMPOBAHUS ISl 33/1a4 CTPATErMYeCKOro MIaHUPO-
BaHUSI Pa3BUTHUSI COLIMATBHO-IKOHOMUYECKUX CUCTEM MaKpO- ¥ Me30ypoBHsl. C MPaKTUUECKOM TOUKM 3peHHUs] MHCTPYMEHTapUii
MOXET OBbITh MHTEPECEeH JUIS OPraHOB TOCYIAapCTBEHHOTO YIPaBICHMS TIPU PelICHUM 3a1a4y B 00JacTh pa3pabdOTKM CTpaTeruii
MHHOBAILIMOHHOTO Pa3BUTHS perMoHOB Poccuu, hopMUpPOBaHUM CPEIHECPOUHBIX IIPOTHO30B M 000CHOBAHUM MApaMeTPOB COLIM -
aJIbHOM, 5KOHOMUYECKOM U OI0IXETHOI MOJUTUKHU.

KiroueBbie ciioBa: MOAACPKKA MPUHATUA peHJCHPlﬁ; WHHOBAIIMOHHOC PAa3BUTUEC, UMUTALIMOHHOEC MOJCIMPOBAHUEC, aTallTUBHOC
MOACIMPOBAHUE, PETUOHATIBHOC YITPABJICHUE,; IIPOrHO3MPOBAHUE U IITIAHUPOBAHUEC.
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ABSTRACT

he issues of formation of the decision support system in the field of regional development management have been

considered. The presented review of the existing approaches in this field testifies on the one hand to their diversity,
and on the other hand, it allows us to draw a conclusion about the need to solute a number of methodological and
practical issues of decision support in terms of innovative development of regions. On this basis, the goal of the research
is to develop the concept of a decision support system to substantiate the parameters of the innovative strategy of regional
development based on adaptive mechanisms for coordinating the interests of economic agents.

The research methodology is based on the synthesis of different approaches in the framework of integration into the
structure of adaptive simulation models of problem-oriented knowledge bases, as well as intelligent technologies for
processing semistructured information, using to find decisions in the process of formation and adjustment of param-
eters of management of innovative development of the region. The result of the study is a theoretical justification for
the development of problem-oriented DSS, including a description of the interrelated stages, determining the main
design features of this toolkit.

As a part of the study, a conceptual scheme of implementation of the decision support system in the field of management
of regional innovative development has been proposed, the key functional blocks of the proposed tools have been de-
scribed, the place of existing tools in the structure of the regional development management system has been determined,
the possibilities of its use in the formation of forecast-planned assessments of regional development, as well as the evalu-
ation of the effectiveness of alternative management actions, have been shown.

In our opinion, the proposed tools will expand the possibilities of applying the management theory and decision support
methods, intelligent information technology, economic and mathematical methods, modern computer simulation technol-
ogies for strategic planning of socio-economic systems of macro- and meso-level. In practice, the tools can be interesting for
public authorities to solve problems in the formulation of innovative regional development strategies for the Russian regions,
the formation of medium-term forecasts and the justification of the parameters of social, economic and budgetary policy.

Keywords: decision support; innovative development; simulation modelling; adaptive modelling; regional management;
forecasting and planning.
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The regional economy is a complex, multidimen-
sional and multifunction system. It is formed by a large
number of elements and complex interactions, that per-
meate all socially important spheres of activity. Eco-
nomic efficiency directly determines the stability and
sustainability of regional development as a whole. It stands
to reason, that strategy formulation for innovative de-
velopment of systems on this scale requires a compre-
hensive and integrated justification. This justification
determines the managed nature of system development
with clearly defined targets. The implementation of ef-
fective economic policies requires a wide application
of scientific-based management tools, first of all, the
tools for developing and justifying the parameters of in-
novative regional development, that determine the pos-
sibility of accelerated economic growth with the simul-
taneous balanced development of the economy sectors
and social sphere [19].

In recent decades, a study on the economic and math-
ematical model development and tools for planning in-
novative development has been actively conducted. These
methods someway allow solving the problem of managed
strategic development. Currently, there is a set of software
package to solve a number of forecasting problems of re-
gional socio-economic development [22]. At the same
time, most of the modern domestic applied software
is based on the planned economic model. They are often
not equal to the current market conditions of manage-
ment. The socio-economic and financial aspects of re-
gional development modelling also need to be substan-
tially improved. Moreover, the existing approaches
model the inertial mechanisms of development. They are
not focused on the decision of topical problems of re-
gional development, first of all, ensuring accelerated
economic growth through the transition to a new inno-
vation-oriented model of the economy.

In this regard, the current model tools require signifi-
cant improvement at the cost of the strengthening of the
simulation components. Simulation modelling allows
forming different scenarios of regional development, tak-
ing into account the objective possibilities and limitations
of the regions. In the end, the scenarios will ensure the
development of the specific mechanisms and conditions
for achieving socially significant development priorities.

Methods

Analysis of the current state of research implies a com-
prehensive consideration of approaches to the strategic
management of regional development, the theory of in-
novative economy, as well as decision support systems.
In addition, the issues of designing economic and math-
ematical models used in these areas should be high-
lighted separately.

The selected areas, each separately have a fairly ex-
tensive scientific base. The foundations of the theory
of innovative economy were formed in the early twen-
tieth century by the Austrian economist J. Sympetrum
who gave the definition and classification of innovations.
The attention is paid to the innovative processes in the
studies of Kondratiev waves, diffusion innovations by K.
Freeman, etc. To date, the leading scientific and techni-
cal countries of the world formed a post-industrial so-
ciety in which the sector of the innovative economy has
become dominant (F. Fukuyama, J. Naisbitt, etc.).

The techno-economic paradigm is deserving of spe-
cial mention. It considers as interdependence with the
issues of innovative development of the economy (S. Yu.
Glazyev, D. S. Lviv, K. Peres, Yu. V. Yakovets, etc.).
It is to be noted, that the studies carried out in this
direction, are largely qualitative analysis and diagnosis
of innovation processes. At the same time, these studies
are not always focused on the quantitative assessment
of the interaction of innovation and territorial socio-
economic development and, in particular, the formation
of appropriate strategic forecasts and development plans.

Today it has become clear, that from a technological
point of view, the decision of this problem requires the
development of specialized decision support tools, includ-
ing DSS class systems (ERP, OLAP, Data Mining, CRM,
etc.) [25]. But again, most of the existing projects aimed
at solving the problems of the microeconomic level, in par-
ticular, ensuring the activities of individual corporations —
from enterprise resource planning and project management
to support decision-making in terms of working with
semi-structured information. At the macroeconomic
level, including the development of regional innovation
strategies, such systems were practically not used. At the
same time, existing individual studies in this area, for
example, the information and analysis DSS for manage-
ment of innovative activity in the region, DSS on the
strategy of innovative development of the region and
so forth, do not fully reflect such a significant property
of the regional system as the adaptability of behavior of the
main economic actors [17; 9; 1]. There are also a number
of studies, that are purely theoretical and/or sectoral
in nature and couldn’t be applied in real practice of man-
agement at the macro level [2].

In the field of economic and mathematical modelling
of the regional processes and systems the various direc-
tions, in particular models of economic balance; the
models based on the use of probabilistic and statistical
methods; models of system dynamics and other models
of simulation type; the models based on the use of dif-
ferent intellectual information technologies also include.
However, in most cases, the present models combine
different approaches. Among the foreign models based
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on balance and econometric methods, such as the Whar-
ton model, the Long-term Interindustry Forecasting
Tool, the Brookings Model of the US economy, the
model of the US fiscal policy can be identified [23].

Model software complexes “SIRENA” and “SI-
RENA-2” (Institute of Economics and Industrial En-
gineering, Siberian Branch of the Russian Academy
of Sciences), model complex “POLIGON-2” (Novosi-
birsk State University), the model “Russian Interindus-
try Model” (Institute of Economic Forecasting, RAS),
“Model of intersectoral relations” (Institute of Econom-
ics and Scientific and Technological Progress Forecast-
ing of the Academy of Sciences of the Soviet Union),
CGE model, “RUSEC”, “Econometric model of Rus-
sian economy”, “CGE model of social and economic
system of Russia with the built-in neural networks”
(Central Economics and Mathematics Institute, RAS),
“Model of the Russian North region” (Syktyvkar State
University), model “Gubernator”, “The agent-based
model of Moscow” (Central Economics and Mathemat-
ics Institute, RAS) and so on, should be distinguished
among domestic models [14].Many enterprise informa-
tion systems, including widely used in the actual practice
of the regional management information and analytical
complex “Prognoz” (Prognoz, JSC) are also based
on simulation models [13].

In addition, the presented models in many cases
do not indicate the features of regional innovative de-
velopments of the regions, because they do not contain
a description of the parameters of innovative activity as
a managed adaptive process [4; 20]. A lot of models
based on, in particular, econometric equations lose their
predictive capability in the context of changes in the
economic structure. This is due to the lack of adaptive
properties of the regional system elements. In this regard,
these models are not (and in most cases couldn’t be)
the basis for the formation of decision support systems.
Thus, despite a vast number of the researches on the
issue, a number of questions remain unresolved. The
issues related to methodological and technical feasibil-
ity considerations of the decision support systems, es-
pecially with regard to the modelling of innovative de-
velopment of the complex social and economic systems
at the regional level and the use of adaptive mechanisms
of coordination of the economic agents’ interests.

The methodological problems in strategic planning
at the regional level discussed above, justify the need for
the development of flexible and adaptive management
tools. IT should enable, on one hand, to take into ac-
count fundamental changes of the engagement principles
of the actors as a matter of innovation economy, on the
other hand, to quickly assess the consequences of deci-
sions. On this basis, the qualitative development of the
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methodological and instrumental base of the newly
emerging system for managing innovative development
of the regional systems through the integration of such
methods as strategic management, economic and sta-
tistical analysis and mathematical modelling, decision
support theory and simulation, as well as the use of mod-
ern high-performance computing and information tech-
nology within a common tool.

In our view, this synthesis of different approaches
can be implemented within the scope of decision support
systems based on adaptive simulation models [15]. In ad-
dition, the domain knowledge base with inferential
mechanism, and the intelligent technologies of the pro-
cessing of semi-structured information used to find de-
cisions in the process of formation and adjustment of the
parameters of innovative development management
of the region will be integrated into the structure of sim-
ulation models.

In general, the theoretical justification for the devel-
opment of such a problem-oriented DSS should include
the implementation of several consistently interrelated
stages, that determine the main design features.

As part of the concept phase of research, it is necessary
to clearly formulate the basic principles and requirements
for the development of decision support tools in relation
to the formulation strategies for regional innovative de-
velopment. It is also necessary to form a common meth-
odology of the study, to justify the approaches, methods,
and technologies, that will be used in the development
of decision support tools, as well as to formulate the con-
cept of the implementation of adaptive control schemes
and the simulation model of the regional economic sys-
tem [12]. The methodology of the study should define
a systems perspective on the regional economic system
with the allocation of the place, role and relationships
of social, economic and innovative processes in a common
reproductive circuit. These processes formalized on the
basis of an adaptive-simulation model as the structural
core of the decision support system.

At the stage of the design and mathematical descrip-
tion of the simulation model embedding of structural
elements and functional relationships should be carried
out. These relationships are necessary for the formula-
tion of innovative development strategies of regional
economic systems. It is important to develop consist-
ently logical, information and mathematical models for
the entire set of economic agents of the regional eco-
nomic system on the basis of the proposed methodol-
ogy and approach. In addition, it is necessary to de-
velop and integrate into the general contour the subsys-
tem of management focused on the decision of a prob-
lem of innovative development, and to carry out system
integration of all functional blocks and subsystems.
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The engineering stage of the control subsystem should
include the development of an indicative planning mod-
el and the substantiation of a set of regulators and con-
trol parameters in order to develop strategies for eco-
nomic growth based on the factors of innovative devel-
opment. The model of the substantiation of a set of reg-
ulators and control parameters for the formulation
of innovative development strategies will allow integrat-
ing the algorithms of goal-setting and regulation in a uni-
fied information environment. At the same time, the
development of the algorithm for the classification
of macroeconomic situations based on the use of fuzzy
logic methods and making changes to the basic indica-
tive plan will allow developing regulatory effects [5; 16].
It is necessary to ensure the achievability of planned
values in case of mutual adaptation of the objectives
of the economic subsystem and the control subsystem.
The formation of such a mechanism should involve
a combination of the characteristics of the economic
agent’s behaviour and the rules of decision-making
by regional authorities in the implementation of the
innovation development strategy.

At the stage of designing the software of the decision
support system, it is necessary to integrate systemati-
cally the developed models and algorithms into a com-
mon tool. And, in particular, it includes the statistical
databases, software and user interface, a control module
with the ability to design scenario maps, graphical out-
put system and display the results of experimental and
scenario calculations, etc.

At the stage of methodological support of DSS, it is
also necessary to develop a methodology for substanti-
ating innovative development strategies using an adaptive
simulation model. Substantial, it includes the procedure
for the development of an indicative plan, the develop-
ment of the regulatory impact parameters and the im-
plementation of simulation experiments. This method-
ology will allow coordinating the resources and interests
of the economic agents and the management subsystem
in the general methodological and calculation base.
It will provide the possibility of system modelling of in-
novative development strategies.

Finally, at the stage of practical testing of DSS,
it is necessary to carry out a set of experimental and
scenario calculations using an adaptive simulation mod-
el to justify the choice of the most preferred strategy for
innovative development in the medium term.

It is important, that the basic principle of the study
at all stages is implementing a systems approach. It is de-
termined whether to consider all key elements and rela-
tionships of the regional system, that form the basis of in-
novative development, as well as the description of their
main properties and determining factors of innovative

development. As part of the proposed approach, the prin-
ciples of adaptability and consistency of decision-making
processes by both economic agents and the regional man-
agement system in the implementation of state economic
policy measures is fundamental.

At the same time, in contrast to the existing informa-
tion analysis systems, the proposed tools to support man-
agement decision-making for the development will be based
on the adaptive-simulation model focused on the formu-
lation of the innovative development strategy of the
economy. This class of model allows a holistic reflection
of the adaptive agent’s behaviour and the management
subsystem in the implementation of strategies. It is char-
acterized by the presence of integrated circuits of the
subject interaction for different macroeconomic situations
and allows to adapt their resource strategies in the forma-
tion of mutually agreed development goals.

Results

Among the tasks facing the DSS for managing in-
novative regional development are:

e collecting and storing different information both a struc-
tured and unstructured;

¢ analysis of data on the current state and development
of the regional system and its components using a prob-
lem-oriented database with the inference mechanism;
¢ forecasting of macroeconomic conditions based on the
adaptive simulation model;

¢ forming the recommendations on the adjustment of the
parameters for managing innovative regional development.

At the same time, in view of the specifics of the man-
agement object, the features of its functioning and devel-
opment, and taking into account the goals and tasks of the
developed DSS, it would be useful to choose a specific
simulation model structure as its core [11]. It implements
the ability to adapt the behaviour of the different eco-
nomic agents to both changes of macro environmental
and behaviour of other agents. In addition, it should
be noted, that the characteristics of an agent, the rules
of decision-making have a significant impact. Agent rules
can be based not only on “own experience” but also in-
clude the rules identified in the analysis of the behaviour
of other agents. The use of adaptive simulation model
of the region contributes to the decision of such tasks.
The logical structure of adaptive simulation model, in our
opinion, must integrate into a common hierarchically
organized structure three key levels — economic agents,
regional authorities, macro environment.

The strategy of economic agent behaviour in this mod-
el is a set of conditions and corresponding rules of be-
haviour. Thus, the situational nature of decision-making
is taken into account. It must be noted, that both “inter-
nal” conditions (including the state of the economic agent,
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the volume of available reserves, the needs of the eco-
nomic agent) and “external” conditions (including the
possibility of obtaining resources from other economic
agents and the external environment, changes in macro-
economic indicators) are considered. Changing conditions
allow leading not only to quantitative but also to qualita-
tive changes in the functioning of the economic agent.
The adaptive-simulation model structure allows obtaining
balanced forecast-planned estimates of the regional de-
velopment indicators. With that, by itself, the simulation
model doesn’t allow to perform all the functions of the
DSS. It requires a set of special blocks that expand its
capabilities. The composition and relationship between
the blocks are shown in Figure 1.

The starting point is the formation of the input data
array. The data-input block provides the maintenance
of the database at the actual state. It is to be noted, that
information should be updated in DSS periodically,
in other words, the objective condition of effective func-
tioning of the system is the organization of the monitor-
ing procedure. Monitoring allows to review the conse-
quences of implemented management decisions and
improves the base of rules and precedents. In this con-
text, the importance of the work should be taken into
account. The database stores information about the
regional socio and economic system, and also about the
significant characteristic of the external environment.

The reflection of the heterogeneous information relating
to different objects bearing in mind the changes in their
characteristics over time is necessary to take into account.
Modern information technologies in data processing
and data mining would be useful to work with a large
array. The data storage can be based on the conception
of OLAP and Data Mining. Analysis of literature sourc-
es revealed, that using Data Mining allow detecting the
hidden patterns in the large volume of information [3; 24].

Concurrently, the problem statement is carried out
to be the decision-maker (the block of the formulating
task). The need for such block is preceded by, on the
one hand, the diversity of the practical tasks and ap-
plications of DSS, ranging from the analysis of retro-
spective information to proposing alternative decisions
in the planning of innovative development. On the
other hand, it preceded by the need to enter not only
reporting data but also exogenous parameters of the
model, as well as the choice of development strategy.
A set of the exogenous model parameters include the
scenario parameters of the macro environment, the
controlled parameters, and also other indicators, that
are used in the calculations, but are not modelled with-
in the framework of the tool. The block of the formulat-
ing strategies is used for the formation of the general
strategy of social and economic development of the
region. For that, a number of parameters of the model
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Figure 1. The scheme of DSS organization on the basis of the adaptive simulation model
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determine before the experiment to choose the priorities
in the development. In particular, socially oriented,
investment-oriented, innovative, complex and other
strategies may be identified. Thus, the data-input block
is an interface for entering statistical information, con-
trolled and scenario parameters [18].

A set of the above data will be the input information
for the adaptive simulation model of the regional system.
In this article, we will not dwell on the internal structure
of the adaptive model and algorithms for calculating the
totals. However, it should be noted, that simulation
involves the possibility not only to select the rules of
behavior from the existing rule base, but also to adjust
the base. Depending on research objectives, this model
allows to solve problems as forecasting (forecasting of de-
velopment of socio and economic system without the
use of control algorithms) and planning (taking into
account management settings).

At the same time, the problem statement of forming
the parameters of innovative development of the region
imposes certain requirements on the procedure of the
model experiments. Particularly, the determination of the
indicator of innovative development of the region is nec-
essary [21; 6]. The researchers note, that in solving this
problem the following requirements can be proposed:
e aggregation of a set of multi-dimensional and multi-
directional criteria from the point of view of dynamics;
e taking into account the weights of the criteria, the
degree of their importance in the integrated assessment;
e formalization of fuzzy concepts for effective analysis
of qualitative information as well as clear quantitative data;
e linking the integral indicator with the target priorities
of the strategic development of the region, etc. [8].

Forecast and planned estimates are transferred to the
block of analysis and problem identification. Various
types of analysis (including structural analysis, dynam-
ics analysis, etc.) are carried out within this block. This
allows identifying both the problems themselves and the
causes of their occurrence. The use of the precedent
base allows considering the accumulated experience
in the process of developing decisions to new tasks. The
basic definition is precedent as a structured representa-
tion of the accumulated experience in the form of data
and knowledge, that provides its subsequent automated
processing with the use of specialized software [7]. The
generalized structure of the precedent includes two main
components: the identifying part (characterizes the ex-
perience), the training part (describes the decisions and
their characteristics). On the basis of the data obtained,
a set of alternative decisions is formed. They are evalu-
ated according to predetermined criteria.

One of the most important components of DSS is the
block of the formulating decision. It is supposed a clas-

sification of situations and comparison with an available
base of precedents for a choice of possible ways of the
decision within this block. For this purpose, it is advis-
able to use the methods of fuzzy logic theory. Such
an approach allows to monitor the gradual changes in the
properties of a management object and also use qual-
ity characteristics. However, fuzzy variables are also best
suited for planning factors over time, when their future
evaluation is difficult. Here, the most important stage
is constructing fuzzy set adjectives. These functions
describe the semantics of the used basic values of fuzzy
and linguistic variables. There ae several methods for
constructing membership functions. However, it is nec-
essary to take into account such a feature as the presence
of heterogeneous sources of information (enterprises,
population, public organizations, state and municipal
authorities, etc.) for the development of decision support
tools in the field of strategic management of regional
development. In addition, the choice of decisions should
take into account the specifics of innovative development.

The final phase is the formation of a report on the
results of modelling and proposed decisions to the
identified problems. It is reasonable to use ready tem-
plates of unified reports. Such reports allow the deci-
sion-maker to navigate quickly the data received. How-
ever, should understand that DSS is only a tool, that
allows preparing a decision, but it does not replace the
decision-maker for which it has a responsibility [10].
In this regard, an assessment of the data obtained.
If the proposed decision is approved, a measure (a set
of measures) is developed on its basis. The implemen-
tation of the measure leads to a change in the state
of the regional system. If the proposed decision is not
approved, the databases of rules and precedents will
be adjusted with the assistance of the relevant experts
and the DSS will be restart.

It is to be noted, that for the decision-maker in the
framework of its practical activities the use of DSS should
not be associated with the direct setting of individual
parameters of the economic and mathematical model,
the conduct of mathematical calculations or the study
of the features of the mathematical tool of fuzzy logic.
Interaction with the system is carried out through the
input and output blocks of information through the user
graphical interface, and all the internal work of the sys-
tem is hidden from a user.

In addition to these functional blocks and adaptive
simulation model for the use of DSS will also require
the development of methodological support for the prac-
tical use of the tool, including:
¢ the methodology of collection and processing of data
on the state of the regional socio and economic system;
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¢ the methodology of the experiment with a simulation
model of socio and economic development of the region;
e the methodology of the formation of management
decisions based on the use of DSS.

In general, the proposed DSS can become a uni-
versal tool to provide the DSS with the information
necessary for decision-making on the retrospective,
current and future state of the regional system, allowing
to analyze and identify possible ways to solve the exist-
ing problems.

Discussion

This study revealed, that different approaches both
to the management of regional development and to the
modelling of macroeconomic processes are available
today. Nevertheless, the presented models often do not
reflect the specificities of innovative development of the
regions. The existing approaches have both advantages
and disadvantages. However, separately, these approach-
es are not able to solve fully the problems, that the tran-
sition to an innovation economy poses. As a direction

of development, the conceptual scheme of DSS in the
field of management of innovative development of the
region is developed. The stages, that determine the main
design features, are identified. The place of the adaptive
simulation model in the structure of DSS is determined,
based on its capabilities in the formation of estimates
of the development of the region and the effectiveness
of certain management actions. The description of the
key functional blocks of the system and the procedure
of the decision formation are also given.

The theoretical importance of research are the de-
veloped tools expand the possibility of sharing the meth-
ods of management theory, decision support, econom-
ic and mathematical methods, computer modelling
technologies in solving problems of development man-
agement of the territorial socio and economic systems.
In addition, software tools are of practical importance.
The developed design of the DSS can be used by public
authorities to calculate the parameters of the medium-
term development of the regions of Russia for the de-
velopment of social, economic and budgetary policy.
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