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GIS HCS: Analytical Capabilities of the Open
Section of the System for Educational Purposes

The paper discusses and explores the possibilities of using the open part of the GIS housing and communal ser-
vices information system, the section “Analytics and reports”, as a source of large reliable data and tools for work-
ing with them. The use of such data and work tools is important and relevant in the training of future specialists,
the formation of their analytical skills with information. The purpose of the study is the possibility of setting and im-
plementing analytical tasks for educational purposes based on real reliable GIS HCS data. During the research,
the main features of the system were studied and the formulation of analytical tasks for educational purposes was
proposed. The sections of the system “Technical condition of apartment buildings” and “Bringing management
organizations to administrative responsibility” were used. One of the tasks is solved completely using the built-
in tools of the platform, the other — regression analysis — using the tools of the table processor. The built-in tools
of the open part of the GIS HCS “Analytics and Reports” allow to sort data, move from aggregated data to detailed
data and back, supplement tabular data with graphical models, which makes working with information simple
and understandable. The lack of the ability to export data from the system makes it difficult to use third-party ap-
plications for subsequent data processing. Solving this class of analytical problems allows students to gain skills
in problem formulation, solution, and interpretation of the results obtained. The considered examples of analyti-
cal tasks can be expanded by other tasks proposed directly by the students themselves. This research is of prac-
tical importance in the training of future specialists in the field of economics, management, real estate manage-

ment and housing and communal services.
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INTRODUCTION

Digitalization of the economy impacts all sec-
tors of economic activity and involves the wide-
spread implementation of comprehensive digital
technologies, the development of digital platforms
for integrating information exchange participants
and improving the efficiency of all processes. Mod-
ern technologies facilitate the accumulation, stor-
age, and processing of vast data sets, enabling
the analysis and resolution of various analytical
challenges, particularly in real estate management
and housing services [1]. The rapid development
of technology necessitates the training of skilled
professionals, who can work with big data, use
analysis tools and solve analytical problems
in the applied field. Methods and technologies
of training future specialists are also changing [2].

For the sphere of housing and communal ser-
vices, real estate management, the state informa-
tion system — GIS of housing and communal ser-
vices (GIS HCS) — has been developed
and implemented' [3-5], which unites on its plat-
form all participants in information processes
and authorities of three levels [6, 7]. The effective-
ness and prospects of using such an integrating
platform are considered in a number of studies [8—
16]. We are exploring this platform — GIS of hous-
ing and communal services — as an open data-
base for obtaining information analysis skills
in training future specialists.

The object of this research is the state informa-
tion system of housing and communal services —
GIS HCS. The subject of research is the database

of the open part of the information system, the sec-
tion “Analytics and reports”, for the study of the ana-
lytical capabilities of the system and its subsequent
use it for educational purposes.

The purpose of this research is to explore
the potential of GIS HCS tools, focusing on its tech-
nical components and analytical reports, for educa-
tional applications. The study aims to develop skills
in analyzing reliable, real-world data.

The relevance of this work is determined by
the need to train qualified specialists in the field
of real estate management and housing and com-
munal services, with the skills to solve analytical
problems, the ability to correctly set them and inter-
pret the results obtained. The applied nature of ap-
plying knowledge and skills to solve analytical prob-
lems using a real GIS HCS database and GIS HCS
tools makes the acquired skills more important
and valuable for students.

METHODS AND MATERIALS

The paper uses open information, posted
in the GIS HCS, in the “Analytics and reports” sec-
tion. The built-in tools of the system are used
for working with information, as well as an office ap-
plication, a spreadsheet software, for processing
information and solving regression analysis prob-
lems.

GIS HCS has open and closed parts of its sys-
tem. End users, residents of homes, can register
in their personal account and receive services
through the GIS HCS platform. In turn, management
companies, resource supply organizations, and

1 GIS Of Housing and Communal Services. URL: https://dom.gosuslugi.ru.(rus.).
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government agencies have their own access to a certain part
of the platform and information resources necessary for implement-
ing their part of the activity in the information system. Each of these
users has their own analytics tools. Leveraging the extensive data
available in the GIS of housing and communal services, each
of the participants of this platform has the opportunity to analyze this
or that information to improve the quality-of-service delivery and in-
crease customer satisfaction, efficient use of resources, and solve
a number of specialized tasks. For example, each resident of a house
registered on the platform can see their own statistics of resource
consumption, utilities such as cold and hot water, electricity, and gas,
as well as the amount of money actually paid for okadaHHble housing
and communal services rendered. Based on this data, any user can
predict their future resource consumption with other factors remain-
ing constant, or analyze resource costs and find ways to save them.
These are simple analytical tasks, that most users of the platform can
perform if necessary. On the other hand, the resource supply or-
ganizations, management companies, also see in the dynamics
of various indicators for resources, finances, user requests and their
satisfaction. Based on the analysis of such indicators, resource con-
sumption, cash receipts can be predicted, or, for example, the main
reasons for not paying for certain utilities can be identified. These are
all the features of the closed part of the system.

And open access information is also of some interest. The “Ana-
lytics and Reports” section contains significant amount of analytical
information, presented in a convenient graphical design for the best
perception, and is accompanied by tabular data. This data is valua-
ble for teaching students analytical problem-solving skills using
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real-world information. When solving analytical problems, as a rule,
one can distinguish the maine stages: problem formulation, selection
of data and tool environment for solving the problem, the actual solu-
tion and obtaining results, and interpretation of the results obtained.
We use the capabilities of the housing and utilities GIS as the source
data and tool environment. We will try to set these tasks, perform
them using the selected tools, and interpret the results obtained.

RESULTS

Problem Statement 1: analyzing the degree of wear and tear
in MAB. It is necessary to use the GIS HCS tools, the section “Ana-
lytics and reports”, “Technical condition of apartment buildings”
to determine houses with a high percentage of wear and tear (more
than 40 %) and in a state of emergency for one of the regions
of the Russian Federation. Evaluate the dependence of the multi-
apartment building (MAB) wear and tear percentage on the year
of commissioning and the MAB management method by answering
the following questions:

Which years of construction of buildings account for the highest
percentage of wear and tear?

Does a high percentage of wear and tear always lead
to an emergency condition of the MAB?

What is the MAB management method identified for emergency
buildings?

GIS of housing and communal services provides immediately
complete and clear information about the average percentage
of MAB wear and tear for the selected region in the context of man-
agement methods (Fig. 1).

 Analbysis of information on the serviceability of apartment uildings G
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Fig. 1. GIS HCS: Analysis of information on the percentage of MAB wear and tear by management methods
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Fig. 2. GIS HCS: Average percentage of MAB wear and tear by year of commissioning
This data shows that some of the houses with a high percent- the method of managing such MAB is Direct management. By click-
age of depreciation either did not choose the management method, ing the “MAB List” button, you can get detailed information. Thus,
or the data in the system was not provided. Data on the average for the Bondarsky district, the maximum wear and tear of 90 % falls
percentage of MAB wear and tear over the year of commissioning on one building of the 1978 year of commissioning, and another
are also clearly presented (Fig. 2). As can be seen in Fig. 2, in this 40 buildings have 85 % wear and tear with the period of commis-
region (Tambov region), a fairly high percentage of wear and tear sioning from 1962 to 1986.
falls on the years of construction from 1788 to 1985, the maximum Based on these data, it can be concluded that regardless
wear of 75.54 % falls on houses built in 1909-1919. of the construction period, MAB under direct management are
The table below in the Housing and utilities GIS provides ag- in poor condition in this area and require increased attention.
gregated information on apartment buildings (MAB) in this region We are investigating information about the MAB accident rate
with an indication of the average percentage of depreciation for in- in this region. To do this, in the filtering parameters, specify “Analy-
dividual districts and cities of the Tambov region (Fig. 3). sis of information about the health of the MAB”. The system pro-
The study can be conducted for the entire Tambov Region, or vides a visual representation of data on the average percentage
for a separate district or city. For example, let's examine the areas of MAB wear over the year of commissioning (Fig. 4) for the entire
with the highest average percentage of wear and tear. To do this, Tambov region.
we will order the entries in descending order by the column “Aver- Referring to the data table for detailed information on the area
age percentage of wear” (Fig. 3). The highest average percentage of interest, we observe (Fig. 5) that one building of the MAB under
of MAB wear is 83.37 %, Bondarsky district. At the same time, the direct control of the 2004 year of commissioning is in disrepair.
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Fig. 4. GIS HCS: Percentage of MAB wear and tear by year of commissioning

This information indicates that with proper management
of the MAB, regardless of the construction period and the percent-
age of wear and tear, the building can maintain its serviceability.

Thus, using this example, students can gain skills in analyzing
real reliable information, moving from aggregated data to detailed
data, use GIS HCS tools, and correctly interpret the results
of the analysis.

One of the methods of analytical data processing is regression
analysis and forecasting based on it. Problems of modelling
[17, 18], regression analysis based on big data [19], and forecast-
ing, including for the housing and utilities sector [20], are increas-
ingly being developed. However, in the open part of the GIS HCS
system, access to data, for example, of a dynamic nature, reflecting
the dynamics of changes in indicators over time, is extremely limit-
ed, which makes it difficult to set tasks in this class for students
using the system. The system also does not have the ability to ex-
port data from tables for subsequent work in third-party applica-
tions and programs. This also imposes the limitations noted in [14].
Taking into account such features of GIS HCS and wanting to give
students the skills of regression analysis and forecasting based

Tambow ragion
— Bordarsky cistrict

on real data, we will use the information in the section “Bringing
management organizations to administrative responsibility”.

Problem statement 2: analysis of Trends in Administrative Ac-
countability of Management Organizations Using GIS HCS Tools. It
is necessary to use the GIS HCS tools, the section “Analytics
and reports”, “Bringing management organizations to administra-
tive responsibility” to assess the trends in bringing management
organizations to responsibility over the past three years, to conduct
a regression analysis for various indicators, to assess the value
of reliability and the ability to predict indicators.

To analyze information, you can use both aggregated data
and detailed data for a specific federal district, for example, or
more detailed data for territories in districts. GIS HCS analysis im-
mediately provides a clear picture of the number of MAB manage-
ment organizations brought to administrative responsibility in dy-
namics for the period from 2016 to 2024 (Fig. 6)

Let's analyze the aggregated data shown in Fig. 6. Changing
the “Period of administrative responsibility” — one of the filtering
parameters, we will collect numerical information for the years from
2016 to 2024 and enter it in the Excel table (Table).
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Fig. 5. GIS HCS: Table of data on the state of MAB
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ORGANIZATIONS ENGAGED IN THE MANAGEMENT OF APARTMENT BUILDINGS, BROUGHT
TO ADMINISTRATIVE RESPONSIBILITY, BY TYPES OF ADMINISTRATIVE PENALTIES
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Fig. 6. GIS HCS: Organizations engaged in the management of MAB, brought to administrative responsibility, by types of administrative penalties

Organizations engaged in the management of MAB, brought to administrative responsibility, by types of administrative penalties and years
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2016 11.527 385 2.553 0 2.849 57.481
2017 19.063 1.712 4413 - 5.722 58.000
2018 23.898 3.833 5.522 38 8.313 63.081
2019 49.685 5.975 8.851 49 13.043 66.834
2020 24.395 4.350 5.300 17 8.508 69.514
2021 40.441 6.236 6.452 17 10.684 73.007
2022 21.631 4.640 4.247 11 7.649 75.209
2023 20.999 5.114 3.406 9 7.209 72.024
2024 18.256 4.150 3.330 16 6.438 70.415

Numerical data show that over the past 3 years, there has been
a downward trend in the number of management companies held
accountable, while the number of registered organizations
in the GIS HCS is slightly decreasing. We can assume that there are
still better-quality, conscientious management organizations.

A graphical interpretation of the table data is shown in Fig. 7,
where trend lines are added for individual indicators. When adding
trend lines, we selected those mathematical dependencies
for which the confidence value coefficient of determination (R?) was
the maximum. These are second-degree polynomials. An analysis
of the approximation curves and the confidence value shows that it

is impossible to predict the indicator “Number of decisions
on the appointment of an administrative penalty” for the future 2025
in this way, due to the small value R? = 0.5505, which is signifi-
cantly less than 1.

The forecast for the indicator “Total sued” is more reliable,
R? = 0.785, and suggests a slight decrease compared to the pre-
vious year. The forecast for the indicator “Registered in GIS Hous-
ing and communal services at the end of the year” (for 2024
at the current date of the year) is highly reliable, R? = 0.9312,
and the forecast value will remain approximately at the same level
as a year earlier.

#4 /2024
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Fig. 7. Graphs of the dynamics of bringing MAB management organizations to administrative responsibility by type of responsibility

Thus, the open part of the GIS of housing and communal ser-
vices allows you to solve real analytical problems and this opportu-
nity can be used in the educational process when training future
specialists.

CONCLUSION

These findings underscore the practical importance of integrat-
ing real-world data into educational processes to enhance the ana-
lytical capabilities of future professionals. The open part of GIS
Housing and communal services, the section “Analytics and Re-
ports”, has built-in tools for working with real data, the use of which
for educational purposes allows students to set analysis tasks, test
hypotheses, get results on a real database, and interpret the results
obtained. The given examples of setting analytical tasks can be
extended by other tasks proposed directly by the students

themselves. These findings underscore the practical importance
of integrating real-world data into educational processes to en-
hance the analytical capabilities of future professionals.

REFERENCES

1. Grabovyy P.G., Volkov R.V., Volgin V.V. Intellectual property man-
agement. Real estate: economics, management. 2023; 1:16-20.
DOI: 10.22337/2073-8412-2023-1-16-20. EDN VTUOXD.

2. Ryazanova G.N., Surkova L.E. Digital Technologies
in the Educational Process of Higher School. “Smart Technologies”
for Society, State and Economy. 2021, 155: 881-892. DOI: 10.1007/97
8-3-030-59126-7_98. EDN TUHSQY.

3. Botareva E.A. Improvement of the housing and communal services
industry with the help of GIS housing and communal services. Science
of the XXI Century: Actual Directions of Development. 2022; 1-1:10-12.
DOI: 10.46554/ScienceXX1-2022.03-1.1-pp.10 EDN ZMEUJR.(rus.).



HeaBmXmMMOCTb: SKOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

B MUPE UHTEPECHOI0

#4 /2024

71

4. Volkov A.A., Iskhakova S.G. Basic methods and approaches
for solving the problem of implementing information systems
in the housing and utilities sector. UGUES Bulletin. Science, educa-
tion, and economics. Economy series. 2015, 1(11):139-142. (rus.).
5. Dorozhkina A.A., Shibaeva T.A. Relationship of power with
the construction and maintenance organizations on the stages
of the life cycle of buildings. Journal of Eurasian Science. 2024, 16(3).
URL: https://esj.today/PDF/80SAVN324.pdf (rus.).

6. Kupriyanovsky V.P., Bulancha S.A., Kononov V.V., Cherykh K. Yu.,
Namiot D.E., Dobrynin A.P. Smart cities as “capitals” of the digital
economy. International Journal of Open Information Technologies.
2016, 4(2):41-52. (rus.).

7. Ignatova E.V., Kruglova L.V. Information systems for accounting
and data analysis of housing and communal services in multi-apart-
ment buildings. Construction and Architecture. 2023; 11(4). URL: htt-
ps://conarc.ru/ru/nauka/article/72104/view (rus.).

8. Kerzina E.A., Antineskul E.A., Sartakova E.V. Research of percep-
tion of digitalization value in the housing and utilities sector. Digital
Models and Solutions. 2023, 2(3):69-83. DOI: 10.29141/2949-477X-
2023-2-3-6. EDN SYLSOP (rus.).

9. Kolokolova E.O. State information system as a means of monitoring
and improving the efficiency of housing and communal services: legal
aspect. Bulletin of the Russian University of Cooperation. 2018;
1(31):124-128. (rus.).

10. Koretsky A.A., Podoprigora V.B., Yartsev A.V. Trends in the de-
velopment of information technologies in the housing and utilities sec-
tor. Engineering Bulletin of the Don. 2018, 4(51):136-149. URL: ivdon.
ru/ru/magazine/archive/n4y2018/56437. EDN CCXOQQ. (rus.).

11. Larina T.S., Tkachenko A.L., Shirokova E.V. Improving the quality
of providing state and municipal services to the population using GIS
housing and communal services. Science Diary. 2022; 1(61):56-61.
EDN NSTPIY. (rus.).

TNC XKKX: aHannTu4yeckmne BO3MOXHOCTH
OTKPbITOM YacTu cCUCTEeMbI Ans
obpa3oBaTesibHbIX Lenen

B cTaTtbe paccmaTtpuBaloTca U UccnegyroTcs BO3MOXHOCTU UC-
Nonb30BaHUs OTKPbITOW YacTu MHGopMaLumoHHom cuctemsl MMC
MKKX, pasgena «AHanuMTuka n OT4ETbl» Kak MCTOYHUKA 605bLUNX
[OCTOBEPHbIX AaHHbIX N UIHCTPYMEHTOB paboThl ¢ HUMU. Mpume-
HEHVEe TaKMX [aHHbIX U MHCTPYMEHTOB paboThbl BXHO N aKTy-
anbHO Npu NOAroToBKe 6yaAyLIMX CneumanMcToB, GOpMMPOBaHUK
Yy HUX HaBbIKOB aHanUTU4Yeckon paboTbl ¢ Hopmauuen. Lle-
b0 UCCNER0BaHNA ABNSAETCA BO3MOXHOCTb MOCTAHOBKMU U pe-
anusaumm aHanuTuyeckux 3agad ans obpasoBartesbHbIX Lenemn
Ha 6a3e peasnbHbIXx 4OCTOBEPHbIX AaHHbIX MMC XKKX. B xone uc-
crnefoBaHus 6b1M U3yHeHbl OCHOBHbIE OCOGEHHOCTU CUCTEMBI
W NPennoXeHbl NOCTAHOBKM aHaNUTUYEeCKUX 3agay ans y4eo6-
HbIX Uuenen. Micnonb3oBaHbl pa3genbl CUCTEMbI « TEXHUYecKoe
COCTOSIHME MHOIrOKBapTUPHbIX OOMOB» U «[1puBneyYeHne ynpas-
NAIOLWMX OpraHM3auuin K agMUHUCTPATUBHON OTBETCTBEHHO-
ctn». OgHa 13 3apay peLuaeTcs NOIHOCTbIO C UCMOMb30BaHNEM
BCTPOEHHbIX MHCTPYMEHTOB NNaTtdopMbl, Apyras — perpeccu-
OHHbIM aHanNM3 — ¢ NPUBIEYEHNEM UHCTPYMEHTalbHbIX CPEACTB
TabnnyHoro npoueccopa. BCcTpoeHHbIe MHCTPYMEHTbI OTKPbITOM
yactu cuctembl FTNC XKKX «AHannTUKa 1 0TYETbI» MO3BONSAOT
copTMpoBaTh faHHbIe, NEPEXOAUTb OT arpermpoBaHHbIX faHHbIX
K 0eTanM3vpoBaHHbIM 1 06paTHO, JOMOMHAT rpaduyeckumm
MOZensiMun TabnuyHble AaHHble, YTO AenaeT paboTy ¢ MHopma-
Luer NpocTon U NoHATHON. OTCYTCTBME BO3MOXHOCTU 3KCMopTa
OaHHbIX U3 CUCTEMbI 3aTPYQHAET BO3MOXHOCTb MCMONb30BaHNUS
CTOPOHHUX MPUIOXEHUA ANs nocnegyroLen 06paboTKN AaHHbIX.
PelueHve Takoro knacca aHanuMTU4ecKux 3agady No3BonsieT 06-
y4aloLnMcsa NoNy4YnTb HaBbIKM MOCTAHOBKM 3afa4yu, peLLueHns
W MHTepnpeTauun NonyyeHHbIX pe3ynsTatoB. PaccMoTpeHHble
NpYMepbl aHaNMTUYECKNX 3afady MOryT ObiTb pacLUMPEHbI Apy-
rMMn 3agadyamu, NpensioXeHHbIMU HENOCPEACTBEHHO CaMUMU
obyyvarowmmucs. [laHHoe nccnefosaHme MMeeT npakTndeckoe
3HayeHVe Npu NOAroToBke GyAyLivMx cneuvManvcToB B o6na-
CTWN 9KOHOMMUKU, MEHEOXMEHTA, YyNpaBfeHNs HELBUXMMOCTLIO
n XKKX.
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