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Abstract. Modern society significant part is made up of People with Limited Mobility (PLM). This
category of citizens is limited in movement and experiences problems of interaction with social infrastruc-
ture: first of all, these are people with disabilities (disabled people), who, according to the World Health
Organization (WHO), make up more than 15% of the world's population, as well as people moving, for
example, from baggage or stroller. Researchers identify three main problems in the interaction of PLM with
social infrastructure: the first is related to the physical barriers of social infrastructure facilities (SIF)
the second is the inaccessibility of information about SIF, and the third includes a number of social prob-
lems caused by the attitude towards PLM within society. Efficiency improving in the field of urban mana-
gement and ensuring the information availability of SIF for PLM is possible through the use of geographic
information technologies, electronic maps and digital city information systems, as well as specialized deci-
sion support systems. The purpose of research is to solve an urgent scientific and technical problem
of implementing a support system for making informed management decisions in the field of ensuring
the availability of information systems for PLM, as well as developing a methodology for assessing the ef-
fectiveness of the DSS. Materials and methods. Control theory for the development of an intelligent deci-
sion support method, software and hardware implementation tools, as well as an analytical, computa-
tional and graphical method for evaluating the effectiveness of development. Results. A DSS has been
developed in the field of managing the availability of SIF for PLM. An assessment of the DSS functioning
quality and efficiency was made, the analytical and graphical results of the efficiency assessment were
reflected. Conclusion. The paper describes a methodology for the development of a DSS for managing the
accessibility of SIF for PLM, including the introduction into the existing urban management system and
evaluating the effectiveness of intellectual support methods in managing the accessibility of social infra-

structure for PLM.
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Annomayus. 3HaAYUTENBHYIO 9aCTh COBPEMEHHOTO OOIIECTBAa COCTABISIIOT MaJOMOOMIIBHBIC TPYIIITEI
HacesreHus (nanee MI'H). JlaHHast kateropus rpakJjaH OrpaHWYEHa B IIEPEMENICHUH W WCIIBITHIBACT IPO-
61eMBI B3aNMOACHCTBYS ¢ COLMATIBHON HH(PACTPYKTYPOIi: B IEPBYIO OUEPEIh 3TO JIMIA C OTPaHNYCHHBIMA
BO3MOXKHOCTSMH (MHBAJIMBI), COCTABIAIOIINE MO JaHHBIM BceMHpHOW opraHu3anuyl 31paBOOXpPaHEHHS
(BO3) 6onee 15 % HaceneHust Mupa, a TAKXKE JIMIA, IEPEMELIAIONINECS, HAIPUMEp, ¢ 0arakoM MM KO-
ckoif. MccnemoBarenu BRIACTSIOT TPU OCHOBHBIC TIpoOieMbl Baumopeiicteuss MI'H ¢ conmansHol mHppa-
CTPYKTYpOIi: TiepBasi CBsi3aHa ¢ (PU3NUECKUMHU OapbepaMu 00BEKTOB COIMAIBLHON MH(PacTpyKTyphl (Hajiee
OCHN), Bropas 3akioyaetcs B HenocTynmHocTy HHpopmaimu 00 OCH, a TpeThs BKIIOYACT PsJl COIMATBHBIX
npo6iieM, BbI3BaHHBIX oTHOIIeHHeM K MI'H BHyTpH oO1iecTBa. D pekTHBHOCTS pelieHuid B o0nacTu odec-
neueHust uHGopmarmonHoi goctynHocT OCU mist MI'H MoxeT ObITh MOBBIIICHA 32 CUST MCIIOJIB30BAHMUS
ANIEKTPOHHBIX KapT ropojackux reppuropuil 1 OCU (uudposoii ropon). [lpumeneHne 3eKTPOHHBIX KapT B
3aJjadax aHajn3a reONPOCTPAHCTBEHHBIX JAaHHBIX BO3MOXHO PEaJIM30BaTh 3a CUET IMPOBEACHHS HCCIIEI0BA-
HUH 1 pa3paboToK B o0OnacTu reonH(pOpPMaMOHHBIX TexHomorui. Ilesibio HecaeqoBaHMs SBISETCS pere-
HHE aKTyaJbHOW HAayYHO-TEXHHUYECKOH IPOOIEMBI pean3aliiil CHCTEMbl HOAJECP)KKH IPHHATHA 00OCHO-
BaHHBIX YIPABJICHUCCKHUX pelIeHUH B o0xacTu obecredenus nocrymHoctd OCU g MT'H, a taxoke paspa-
60TKa METOIUKH OLECHKH 3(P(HEeKTHBHOCTH (QYHKIIMOHUPOBAHUS CUCTEMBI MOJACPKKH MPUHIATHS PEIICHUH.
Martepuaiabl U MeTOAbI: TEOPHs YNpaBICHUS JUIA Pa3pabOTKHM METOJa WHTEIUIEKTYaJdbHOW MOIJIEPKKA
MPUHATHS peIICHUH, IPOTPaMMHO-TEXHUUECKHE CPEICTBA PeasIn3alliy, a TaKKe aHATUTUYECKUH, BRIYHCIH-
TENBHBINA U Tpaduueckuii MeTo oleHkr dddextiuBHOCTH pazpadoTku. PesyabraThl. Pazpadorana CIIIIP B
obmactu ympasnerus pocrynHocteio OCU mis MIH. IlpounsBeneHa oneHka kagecTBa U 3QQPEKTUBHOCTH
¢yaxunorupoBanus CIIIIP, oTpaxxeHs! aHanuTHYecKue U rpaduyeckoe pe3ynbTaTsl OIeHKH 3(PQeKTUBHO-
ctu. 3akaioyeHue. B padore onncana metonuka pazpadorku CIIIIP ynpasnenus nocrynaoctsio OCH mis
MI'H, Bxiitouasi BHEAPEHUE B CYLIECTBYIOIIYI0 CUCTEMY YIPABICHHUS FOPOACKUM XO3SHMCTBOM U OLEHKY
3¢ PEKTUBHOCTH METOJOB MHTEIUIEKTYAIBHON MOIAEPKKU TPH YIPABICHUH JOCTYIHOCTHIO COIMANILHOM
uHppacTpykTyph! it MTH.

Knioueswie cnosa: CIIIIP, ynpasieHue, HHTEUIEKTyalbHasl MOAAEPKKa, IPUHATUE PEIIEHUH, KapTa,
JOCTYITHOCTB, Teppuropus, MI'H, OCU, 3 peKTHBHOCTB, Ka4eCTBO

bnazooapnocmu: ViccnenoBanue BBINOIHEHO NpH noazepxke Poccuiickoro HayyHoro ¢oHIa B paMKax
Hay4qHOTO mpoekra Ne 22-11-20031.

Jlna yumuposanus: Hollay A.V., Tashkin A.O. The intellectual support efficiency methods evalua-
tion in the sphere of social infrastructure accessibility managing for low-mobile population groups // Bect-
HuK FOYpI'Y. Cepust «KoMIbOTEpHbIE TEXHOJIOTHH, YIIPABICHUE, pagquodaekTporukay. 2022. T. 22, Ne 3.
C. 151-162. DOI: 10.14529/ctcr220314

Introduction

Modern society significant part is made up of People with Limited Mobility (PLM). This category
of citizens is limited in movement and experiences problems of interaction with social infrastructure:
first of all, these are people with disabilities (disabled people), who, according to the World Health Or-
ganization (WHQO), make up more than 15% of the world's population, as well as people moving, for
example, from baggage or stroller. Researchers identify three main problems in the interaction of PLM
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with social infrastructure: the first is related to the physical barriers of social infrastructure facilities
(SIF) the second is the inaccessibility of information about SIF, and the third includes a number of social
problems caused by the attitude towards PLM within society. Efficiency improving in the field of urban
management and ensuring the information availability of SIF for PLM is possible through the use of
geographic information technologies, electronic maps and digital city information systems, as well as
specialized decision support systems [1, 2].

The city can be viewed as an artificially created complex organizational system to meet the expanding
needs of the population. The urban economy or its part, including elements of the urban environment,
social infrastructure facilities and the population, can be represented using the theory of organizational
systems [3].

The decision-making process in urban management in order to ensure high-quality social effects re-
lated to territorial planning, budgeting, operational information and other tasks in the management
of social infrastructure facilities (SIF) of the city and affects a wide range of processes associated with
the accumulation, processing and analysis of data on the urban environment, the characteristics of
the SIF, public opinion, as well as the control of the correctness of the management process by federal
and municipal authorities [4]. The field of urban and real estate management covers the interests of indi-
viduals and organizations with a variety of purposes, including enterprises engaged in property mana-
gement, management companies and housing and communal services, authorities and the public, which
have individual requirements for an automation system.

The processes of information provision, processing and analysis of data aimed at supporting deci-
sion-making in the field of managing the availability of SIF for PLM are laborious and require a long
processing time due to the large volume, and are also difficult to identify and compare due to receipt
from several sources, which leads to lead to errors and incorrect management decisions. Today, informa-
tion portals have been created in many municipalities of Russia, the purpose of which is to meet the in-
formation needs in the field of accessibility of the SIF for PLM. However, often such resources do not
have data analysis tools and solve a limited number of problems. Equipping government bodies and
housing and communal services with decision support systems (DSS) is an urgent task due to the large
volume of semi-structured data and the need for analytical and computational procedures for making
management decisions. Fig. 1 shows the conceptual model of the DSS [5, 6].
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Problem Analysis | T N Decision
Block N d Block
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Database [ N Base of objective and . . |Knowledgs

subjective models © 7| base

Fig. 1. DSS conceptual model

Methods

The problem of accessibility information inaccessibility of social infrastructure facilities for people
with disabilities in many countries is an urgent social task supported by the state and public associations.
(Fig. 2). Public authorities ensure the development and development of information resources aimed at
solving the problem of information accessibility about the SIF. Such resources are often referred to as
Disabled maps [7, 8].
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Fig. 2. Flowchart of SIF accessibility problems for PLM

The decision support process in the field of ensuring the social infrastructure availability is associ-
ated with the identification of structural features in unstructured territorial socio-economic data, com-
plex indicators of SIF and territories, as well as spatial data coming dynamically from various sources.
The main idea of the proposed decision support method is to solve two main tasks [9]:

1. Consideration and search of social infrastructure objects on the map and sorting by accessibility
levels and other parameters. This problem is solved by means of GIS and spatial analysis.

2. The research of structured arrays of attributive, spatial and socio-economic data regarding the ac-
cessibility of the SIF. The problem is solved with the help of mathematical methods and algorithms for
processing semantic and numerical data.

From the point of view of the scientific and methodological foundations for supporting the adoption
of managerial decisions to ensure the accessibility of the SIF, the concept of software and information
support for the process of managing the accessibility of the SIF for PLM is proposed (Fig. 3).

Monitoring, analysis of] Method of interactive
the level of ™ s d information support
to provide managin
accessibility of SIF P ging based on GIS

process availability of SIF,

technologies
information support for PLM

Data and Knowledge
Representation Method for structuring

Models and classifying data of SIF
based on FCA theory

A 4

Decision Support Methods in SIF
Availability Management

Decision Support Technique in SIF Availability
Management

Fig. 3. Scheme of the concept of management decision support to ensure the availability of SIF

The decision support system consists of three main components: a database, a model database and
a software system, which in turn consists of a database management system (DBMS), a model database
management system, and a user interface management system [10]. The data from the database in the deci-
sion support information technology is used by the user for calculations using mathematical models.
A software control system can be represented as a set of subsystems:

1. The communication subsystem, using queries, imports data that characterizes the state of the SIF
to identify the degree of availability, exports the same data back to the DBMS with the result of identifi-
cation.
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2. The database update subsystem is designed to automate the transfer of data for calculations.

3. The analysis subsystem solves the problem of classification analysis, i.e. identification of the de-
gree of severity of the accessibility of the SIF.

Decision support information technology is used at different levels of management and implies
the coordination of decision makers at all levels. The structure of the decision support system, the func-
tions of its constituent blocks that determine the main technological operations are shown in Fig. 4.

Software control
Data sources

system
Information DBMS
Systems e Software Base of
The documents > Database modules mathematical
External sources > User models
Other sources > interface

A

v
Decision maker

Fig. 4. Main components of decision support information technology

The user or decision maker, through the interface of the automated system, translates queries to
the database, on the basis of which the database management system generates responses. The user re-
ceives answers in the form of generated documents displayed through the interface of the automated sys-
tem. The results obtained make it possible to form a unified catalog of social infrastructure facilities,
provide a classification according to the totality of the most common and most important features, and
also provide decision support in the management of SIF for PLM [11]. This technology of data analysis
and structuring allows building an ontology for searching and revealing new knowledge and intellectual
support. The structure of the DSS in general can be represented as a process of interaction of the de-
scribed blocks with each other (Fig. 5).

e ~..1.Database Block ._____, R ,
Arrays of digital cartographic Database management Arrays of semantic
| (spatial) information 4--> system 4-+ : information
4
2. Block of mathematical <+« 3. User interface
models

Fig. 5. DSS elements

A software-computer complex based on geoinformation technologies has been implemented, which
makes it possible to accumulate, systematize, and effectively use folksonomic data to support the pro-
cess of SIF for PLM availability managing and research tasks. A decision support system has been created
that implements the developed models and methods to support the decision-making process in the field
of managing the state of availability of the SIF for PLM. Fig. 6 shows the main window of the DSS cre-
ated to control the availability of the SIF for PLM geowheel.ru [12].

The functionality of the system, the DSS for managing the availability of SIF for PLM, provides
the introduction of information about point objects, linear and areal (polygonal) objects. Objects are
connected by a single coordinate space and a single system of measures. The application of the deve-
loped methods in the real process of managing the state of availability of the SIF for PLM makes it pos-
sible to increase the efficiency of its implementation by improving the quality of information support
through the use of the implemented DSS, as well as by significantly reducing the time spent on the analysis
of folksonomic data.
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Fig. 6. Screenshot of the DSS created for managing the availability of the SIF for the PLM geowheel.ru

The developed DSS was put into operation and is actively used by authorities and departments,
housing and communal services institutions and other organizations, as well as individuals. The imple-
mented models and methods serve to meet the needs in obtaining formalized spatial data, as a geo-
graphic orientation tool, as an information and reference system for decision support, and provide oppor-
tunities for social information exchange. The system is used by PLM as a tool for spatial orientation, as
well as by municipal authorities to make managerial decisions regarding the provision of informational and
physical accessibility of social infrastructure facilities, in particular, it has been introduced into the work of
the regional public movement of wheelchair users of the Khanty-Mansiysk Autonomous Okrug — Ugra
“Transformation” (preo86.ru) and to the Federal Institution Khanty-Mansiysk branch of the FAU “Main
State Expertise of Russia” (gge.ru), Information resources of the Administration of the city of Khanty-
Mansiysk (admhmansy.ru) as a decision support system in the field of accessibility of SIF for PLM.

As the basic criteria for evaluating the effectiveness of urban management in the field of decision
support to ensure the accessibility of SIF for PLM, it is proposed to use the actual indicators of the level
of accessibility of SIF, reflected in the latest version of the state program of the Khanty-Mansiysk
Autonomous Okrug — Ugra “Accessible environment in the Khanty-Mansiysk Autonomous Okrug —
Ugra for 2016-2020”. The goal of the program is to ensure the availability of priority facilities and ser-
vices in priority areas of life for people with disabilities and other people with limited mobility. The ac-
cessibility indicator was based on the criteria reflected in the annex to the table of achieved targets.

Immediate Outcome Indicators:

1. The share of priority objects of social, transport, engineering infrastructure accessible to disabled
people and other groups of the population with limited mobility in the total number of priority objects, %.

2. The share of the rolling stock fleet of automobile and urban public transport, equipped for
the transportation of people with limited mobility, in the fleet of this rolling stock, %.

3. The share of vocational education institutions in which a universal barrier-free environment has
been formed that allows for joint training of people with disabilities and people without developmental
disabilities in the total number of vocational education institutions, %.

4. The share of specialists who have undergone training and advanced training on the issues of re-
habilitation and people with disabilities social integration, among all specialists employed in this area, %.

Outcome indicators:

5. The share of people with disabilities who positively assess the level of accessibility of priority fa-
cilities and services in priority areas of life, in the total number of people with disabilities, %.

6. The share of disabled people who received positive results of rehabilitation (adults (children)), %.
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7. Share of people with disabilities who positively assess the attitude of the population towards
the problems of people with disabilities in the total number of people with disabilities surveyed, %.

The annual values of the key indicators of the accessibility of the SIF can be represented as
a series of successive stages (9, ... 9y), While at each stage the developed decision support system in
the field of ensuring the accessibility of the SIF for the PLM is used to ensure the tasks (034, ... O3y)
for urban management, obtaining information, solving the problems of accessibility of SIF for PLM

(Fig. 7).
03, o 03, 03,

3,
( DECISION SUPPORT SYSTEM )

Fig 7. Stages (years) of operation of the DSS
for managing the availability of SIF for PLM

The indicator Q; has been introduced, reflecting the i — th stage (year) implementation quality of
using the DSS for managing the availability of SIF for PLM in the urban management system. It is pro-
posed to use a linear approximation of the probability density function of the quality indicator to re-
search the effectiveness of the use of DSS [13].

The analysis of indicators of the SIF availability criteria for PLM given above allows us to conclude
that the quality assessment is measured as a percentage, that is, the quality indicator is a continuous
value that takes values from 0 to Q. In relative units Q;/Q,,, the value of the quality indicator Q;* can
vary from 0 to 1:

Q"€0,1; i=1,..,n.

The quality indicator of each stage (year) Q;* of using DSS, taking into account a significant num-
ber of non-deterministic conditions, can be considered a random variable and characterized using
the probability distribution density function. In this case, the probability density of the value Q;" will
depend on the efficiency and quality of the used DSS, which can be expressed as §; — the intensity of
the influence of the DSS on the urban environment in the area of ensuring the accessibility of the DSS.
In relative units, the value of the intensity indicator §;"can vary from 0 to 1, the larger the value,
the more effectively the DSS affects the indicator of the availability of the SIF for PLM.

The process of urban management in the field of ensuring the availability of SIF for PLM is divided
into stages (years), that is, each stage is determined by the presence of the previous one, and the proba-
bility density indicator of the quality of the current stage (year) implementation depends on the quality
indicator of the previous stage (year). The quality of the implementation of the selected stage is related
to the conditional probability density of the quality indicator Q;":

P (gl e Qia 67,

For a simple serial circuit:

P(2=.s")

The requirements for the level of availability of SIF for PLM at different stages (years) of using
the DSS can be different and are determined as the value of the quality indicator for the implementation
of the stage Q,,;" in the range 0 < Q,;" < 1, at which the established to the requirement stage. The most
significant is the quality indicator of the final stage (Fig. 7 — GOAL), reflecting the result and effective-
ness of the implementation of the DSS for managing the availability of SIF for PLM.

Implementation stages (years) are sequential, without feedback, which can be represented as a sim-
ple Markov chain of events, which allows us to express the n-dimensional probability density of
the quality indicator along the entire chain as follows:

P(QO*' Ql*' ] Qn*' 51*' e 671*) = P(QO*)P (g_i*l 51*) P (QQn * ) 671*)1

n-1

where P(Q,") is the probability distribution density of the quality index at the chain input.

BecTHuk HOYplY. Cepus «KomnbloTepHble TeXHONOrMU, ynpasrneHue, paauoaneKTpoHMKay. 157
2022.T. 22, Ne 3. C. 151-162



KpaTkue coo6eHus
Brief reports

As a result of the introduction of the DSS in the field of managing the availability of SIF for PLM
and use during stages (years), the probability of assessing the quality of the DSS is higher than satisfac-
tory, can be represented as follows:

P(Ql*: 51' Ty 6n) =

_ 1 1 * Q_1* * Q_z* Qn* * *

= Jou- = Joys P(ALDP (QO*,al) P(Q,")P (Ql*,az) X ..X P (—Qn_l*,an) dQy" ...dQ,",
where Q,%,0Q;",...,Q,," — the value of the DSS quality indicator at the corresponding stage in relative
units;

8y, 0; ... 8, — the value of the intensity of the influence of the DSS at the corresponding stage in
relative units;

P(Q;_4, 6;) — conditional probability density of the quality indicator at the i — th stage.

To assess the average value of the quality indicator of the use of DSS, the expression is formulated
in the following form:

N* _ 1 1 o] Q:I[_) Qn* * * *

Q (1 8) = Jo v Sy, - Qo Q@ PP (Qg,af) X .. X P (—Qn_l*,an )dQO . dQ,”.

A discrete assessment of the quality index Q; characterizing the result of the i — th stage (year)

using the described expressions can be made for the known probability distribution law P (QQ"**,SL-*).

i-1

Finding the probability density function is possible experimentally, while it is possible to distinguish
the properties that characterize this function:

— The quality of ensuring the availability of SIF for PLM at each stage depends on the degree of use
of the DSS (the more intensively the DSS is used, the higher the quality).

— The probability of the quality of the i — th stage depends on the quality of the previous stage
(the higher the indicator, the higher the probability).

— The probability density function satisfies the following normalization condition:

N (Q?_ll* ,67)dg; = 1.

With regard to the described properties, it is possible to approximate the function to a simple one.
For example, a linear function was used, expressed as follows:

P( Q" 5.*):L_ i (zoi_l*—QM) (1_&-*)
Q1" 7t Qu 2-6; Qum om /'’

where Q; * — the value of the quality indicator at the i — th stage in relative units;

Qu — the maximum value of the quality indicator in relative units;

8;" — the value of the intensity of the influence of the DSS at the i — th stage in relative units.

The behavior of the reduced function of three variables is possible to show with the help of curve
graphs, for which one of the function parameters was selected and fixed. With a fixed (maximum) value
of the DSS influence intensity indicator §;" = 1 on the quality of decisions made in the field of ensuring
the availability of the SIF, it is possible to determine the form of the probability density function of
the quality index of the support for the ensuring the SIF availability process for one of the stages Q;"
depending on the quality of the previous stage Q;_,". The example of 2019 (stage) shows the depen-
dence of the probability density of the quality of the DSS on the quality indicator of the i — th stage,
taking into account the different values of the quality indicator at the previous stage — Fig. 8.

With a fixed value of the DSS quality index at the previous stage Q;_;" = 1, it is possible to deter-
mine the form of the probability density function of the DSS quality index at one of the operation stages
Q;" depending on the quality of decision support §;". The example of 2019 (stage) shows the depen-
dence of the probability density of the quality and efficiency of decisions made on the intensity of DSS
operation &;" — Fig. 9.

Function behavior research with a change in the intensity parameter of the use of the DSS &;" in
the range 1 > §;" > 0 is characterized by a change in the amplitude of the DSS quality density probabi-
lity dependence, while the nature of the dependence remains unchanged. At zero intensity of use of DSS
8;" =0, the DSS does not affect the quality of decisions made when controlling the availability of
the SIF for the PLM.

158 Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
2022. Vol. 22, no. 3. P. 151-162



Hollay A.V., Tashkin A.O. The intellectual support efficiency methods evaluation
in the sphere of social infrastructure accessibility managing...

Fig. 8. The quality probability density of the DSS at Fig. 9. Probability density of the DSS quality at fixed
afixed (maximum) value of the DSS influence intensity (maximum) of the DSS influence intensity value

To determine the required DSS use influence level in urban management, an indicator of the DSS
number of usages was introduced — m. With known values of the probability density decisions made
quality distribution, it is possible to establish analytical quality average value dependences and effec-
tiveness Q* = f(m, §) on the use intensity level § and the number of usages m. The type of the de-
scribed dependencies is presented using the graph in Fig. 10.
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Fig. 10. DSS quality and effectiveness indicator dependence
on the intensity of use and the number of usages

DSS quality indicator function behavior research allows us to conclude that with an increase in
the number of accesses to the DSS, the average value of the quality indicator grows non-linearly, tending
to the maximum indicator. The resulting expressions give an idea of the DSS influence on the support
quality for the management process of ensuring the SIF for the PLM availability. Based on them,
the number of calls m to the DSS can be determined, at which the required quality indicator average
value Q.," of support for the urban management process is achieved, that is, the requirements for
the composition and level of information content of the DSS for managing SIF for PLM availability.

Systematic research of public opinion using a variety of means and methods for collecting and ana-
lyzing information made it possible to ensure the objectivity and correctness of the implementation of
the system for supporting the adoption of decisions in the field of managing the accessibility of the SIF,
to ensure the effectiveness of public authorities in relation to the research topic, to form a qualitative
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social effect in ensuring the accessibility of the SIF. Public opinion, the opinion of the citizens them-
selves, including PLMs and people with disabilities, played a special role in assessing the effectiveness
of the SIF accessibility management system [14, 15].

The development and implementation of new techniques, means and methods, technologies of intel-
lectual support and management support, their widespread development by government bodies and citi-
zens contributes to the creation of important prerequisites for a serious improvement in the functioning
of the state-civil regulation of the level of accessibility of SIF in the context of the country's dynamic
development.

To date, the developed DSS is used in various subject areas as a tool for improving the productivity
and quality of management decisions in the field of accessibility of SIF, significantly speeding up
the process of substantiating and making decisions. In the foreseeable future, it is possible to improve
the functioning of the developed DSS for managing the availability of SIF for PLM in the following areas:

o Development of a methodology for forecasting the prospects for various options for decisions
made from an economic and social point of view.

¢ Development of a method for intellectual identification of a spatial object (SIF or other object of
the urban environment) on raster and vector maps.

¢ Development of a methodology for classifying SIF by class with division into subclasses with the
determination of the percentage of belonging to a particular class (subclass).

¢ Development of a methodology for developing recommendations for various services of munici-
pal government and housing and communal services.

o Integration of data exchange processes between DSS and regional social services, health authori-
ties, housing and communal services.

¢ Implementation of standards for ensuring the accessibility of PSI in the work of social services
and authorities.

¢ Development of methods for improving the quality of social communication between society and
the state, the level of education in the field of regulating the accessibility of SIF.

¢ Ensuring information interaction with other related SIF accessibility management systems.

Discussions and Conclusions

The paper solves an urgent scientific and technical problem of implementing information support
for making informed management decisions in the field of managing the state of the availability of 10S
for PLM. The application of the developed methods in the real process of managing the state of avai-
lability of the SIF for PLM makes it possible to increase the efficiency of its implementation by impro-
ving the quality of information support through the use of the implemented DSS, as well as by signifi-
cantly reducing the time spent on the analysis of folksonomic data.

The use in practice of the developed technologies and algorithms, including the implementation in
the form of a DSS of managing the availability of SIF for PLM, made it possible to evaluate the effec-
tiveness and quality of the development and the correctness of the methods used in relation to the re-
search topic. A methodology for assessing the overall effectiveness of the functioning of the DSS by
the availability of SIF for PLM has been developed, an analytical, computational and graphical method
for assessing the effectiveness of development has been presented. The quality of the work of the infor-
mation system for decision support in the management of the availability of information systems for
PLM was assessed, the results of the assessment of efficiency were shown, a retrospective analysis of
the effectiveness of the introduction of DSS into the urban management system was performed.
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