Cepisi «[eonoezisi. [eozpadgbisi. Exkonoeisiy, eunyck 47

UDC 911.3 A. V. Mazurova, PhD student,

V. N. Karazin Kharkiv National University

DEFINING OPTIMAL WAYS OF KHARKIV'S SOCIAL-ECONOMIC DEVELOPMENT
BY COMPONENT ANALYSIS

A. B. Mazypoea. BUSHAYEHHA IITAXIB OIITUMIZAILIII COLIIAJIbHO-EKOHOMIYHOI O PO3BUTKY TA OP-
TAHIBAIIII MICBKOT O ITIPOCTOPY XAPKOBA HA OCHOBI KOMITOHEHTHOI' O AHAJII3Y. Y cmammi oxapaxmepuzo-
6AHO MEMOO KOMNOHEHMHO20 AHANI3Y, AKULl NONASAE Y BUSHAYEHHI NPOEKYill 6eKMOPY PO3GUIMKY HA KOJICHY 8iCb 6A2AmMOBUMIPHOO
03HAK0B020 NPOCMOPY 13 OeMANbHUM 3MICMOGHUM aHanizom ix 3min. [Ipedcmasnena Ounamika IHOeKCI@ CMAMUCIMUYHUX NAPa-
Mempig coyioceocucmemu micma Xapkosa ma oxkpemo it pationHux coyioeeocucmem 3a nepioo 3 2010 no 2015 pp. Busnaueni nokas-
HUKU, WO NO3UMUBHO MA HE2AMUBHO GNIUBANU HA PO3BUMOK coyioceocucmemu micma Xaprosa 3a2anom ma oKpemo 015 KOHCHO20
aominicmpamuenozo pationy. Ceped NOKA3HUKIE NO3UMMUBHO20 GNAUBY MONCHA GUOIIUMU: 30i1bUleHHs YuceabHocmi dimeil y 00-
WIKITbHUX A 3G2a1bHOO0CEIMHIX 3aK1a0ax, 3pPOCMAHHA 00CAi6 peani3o8anHoi NpomMucnooi npooykyii, 30inbuieHHs KilbKocmi
¢y6’exkmie €/[PIIOY, 3smeHwenHa uKopucmanHta KomeabHO-NiuHO20 NAIU6A MA 3MEHUEHHA SUKOPUCIAHHA mennoenepaii. 3meH-
UWIeHHS! KITbKOCI HACEeNEHHs, 3MEHWEHHS KIIbKOCMI 3a2albHO0CEIMHIX 3aK1aoie,; smenuenns cmyoeumie y BH3 1-11 ma 111-1V piguie
axkpeoumayii; 3MeHUWeHH s YUCETbHOCME NPAYIGHUKIS, W0 3AUMAOMbCSL HAYKOBOI0 OISIbHICIIO BIOHOCUMO 00 NOKA3HUKIE He2amugHo-
20 énnugy. Busnaueni pationu-nioepu ma patioHu-aymceatioepu 3a memMnamy CoyianbHO-eKOHOMINHO20 PO3GUMKY. 3a OUHAMIKOW pO-
36UmKy npogioHumu pationamu cmanu llleguenxiecvruii ma Indycmpianvhui pationu, pationu-aymcaiioepu — Hemuuinancokuii ma
Kuiscovruii pationu. 3anpononosani pexomenoayii yyo0o onmumizayii po3eumxy 018 KOHCHO20 3 pAtioHie Micma ma Micma 3a2anom.

Knrwuosi cnosa: xomnoneHmuuil ananiz, coyiaibHO-eKOHOMIYHULL PO3GUMOK, coyioceocucmemd, Cmamucmuyti NOKA3HUKY,
opeaHizayisn Micbkoeo npocmipy, micmo Xapkis, aominicmpamusHi pationu micma Xaproeda.

A. B. Mazypoea. BUSHAYEHHA HIVIAXIB OIITUMI3ALIA COLIA/IbHO-EKOHOMIYHOI'O PO3BHTKY TA OP-
TAHI3ALII MICBKOTO ITPOCTOPY XAPKOBA HA OCHOBI KOMIIOHEHTHOI' O AHAJII3Y. B cmamve oxapakmepu3o-
6aH MemoO KOMNOHEHNHO20 AHANU3A, KOMOPUIlL 3aKTI0UAemcst 6 onpedeneHut NPOeKYUll 6eKMopa pazeumusi Ha Kaxcoylo 0cb MHO-
20MEPHO20 NPUZHAKOB020 NPOCMPAHCMEA ¢ NOOPOOHBIM COOEPIHCAMENbHBIM AHATUZOM UX usmeneHuil. Ilpeocmagnena OuHamuka
UHOEKCO8 CMAMUCMU4ecKux Napamempos coyuo2eocucnmembvl 20pooa XapbKkosa u 0moeibHO ee PAlOHHbIX COYUO2eoCUCHeM 3d ne-
puoo ¢ 2010 no 201522. Onpedenenvt nokazamenu, KOMopvle NOIOHCUMETLHO U OMPUYAMETLHO GIUATU HA PA3GUIMUE COYUO2eOCU-
cmemul 20po0a XapbKosa 8 yeiom u 0moenbHO Oisl KAHcO020 adMuHucmpamusnozo pationa. Cpedu noxkasamernetl NOI0HCUMETbHO20
GIUAHUSL MOJNCHO 8bIOETUMb. Y8elUdeHlUe YUCTeHHOCMU 0emell 8 OOUKOIbHBIX U 00Ue00pa308amMenbHbIX YUpedcOeHUsX, pocm 00ve-
MO8 peanu308anHoOl NPOMbIULIEHHOU NPOOYKYul, yeeruyenue Koauvecmeaa cyovekmos EIPIIOY, ymenvuleHue ucnonwb308anus Ko-
MeNbHO-NeYHO020 MONAUBA U YMEHbULEHUS UCNONb306AHUS MENNOIHEPUU. Y MeHbuleHue KOIUuYecmea HaceneHus,; yMeHbueHue Konu-
uecmea 00ueobpaz08amMeNbHBIX YUPeHCOeHUll, YMeHbuleHUe Koauyecmaa cnmyoenmos 6 ¢yzax Il u III-1V yposueil akkpedumayuu,;
VYMeHbUleHUe YUCTEHHOCMU PAOOMHUKO8, 3AHUMAIOWUXCS HAYYHOU 0esiMeNbHOCMbIO OMHOCUM K NOKA3AMENIM He2amugHo20 8030eli-
cmeus. Onpedenenvl pationwi-muoepbl U patioHbl-Aymcaioepbl N0 MeMRAM COYUANbHO-IKOHOMUYECK020 pazeumus. 1lo dunamuke
pazeumus eedywumu pationamu cmanu Lllesuenxoscrkuil u Mnoycmpuanvhvlii pationst, pationsi-aymcaiioepvl — Hemvliunsauckui u
Kuescxuii paiionvl. [Ipednosicentvie peKomMeHOayuy no OnMmuMu3ayuy pasgumus 0isi Kaxco02o0 U3 patioHos 2opood u 20pood 6 YeioM.

Knrouesvie cnoea: komMnoHeHmHull aHAIU3, COYUATLHO-IKOHOMUYECKOe pa3sumue, Coyuozeocucmema, Cmamucmudeckue no-
Kasamenu, opeanu3ayus 20po0CcK020 NPOCMPAarHCcmea, 20po0 XapbKos, AOMUHUCTPAMUBHbIE PAlioHbL 20p00a XapbKosa.

Introduction. Due to active development of the
Ukrainian cities problems and prospects of urban
organization, ways of city space’s optimization need
to be determined. For Kharkiv city, the second big-
gest city by population in Ukraine, the leading ind-
ustrial, scientific and cultural center of the state,
question of weaknesses and strengths of dev-
elopment is quite relevant.

The purpose of article to define optimal dir-
ections of social and economic development and
organization of Kharkiv city space on the basis of
the component analysis.

The main part of the study. In order to ide-
ntify and characterize dynamics of urban space dev-
elopment, it is necessary to carefully investigate
changes in social geographical system (SGS) of the
city in general and its administrative parts, city dis-
tricts, over a certain period of time in a mul-
tidimensional space (MS). In this article we have
used a component analysis of vector development,
proposed by Niemets K. and Niemets L. and others
[1, 6-9, 17-19].

The essence of this method is definition of dev-
elopment vector projections to MS with the detailed
substantial analysis of their changes. This allows us
to move from general assessment of the conditions
and level of SGS’s development in an integral form
to the assessment of individual components (par-
ameters). The results can be used to solve such tasks
as planning, forecasting and optimizing dev-
elopment, as well as managing, for example, in the
context of sustainable development concept imp-
lementation. For such tasks, it is necessary to know
the fate (“contribution™) of each parameter in the
overall development of SGS and to find the "vul-
nerable” places of this process for precise int-
ervention.

From mathematical position this task is reduced
to calculation of time derivatives of each parameter
in the corresponding process for a certain period and
has two variants of a solution. There are qualitative
and quantitative variants. The qualitative solution is
reduced only to the definition of the time derivative
sign (increases, decreases or remains unchanged). A
guantitative solution involves determining not only
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the sign, but also the value of the derivative, which
gives a more accurate assessment of the event on the
relative scale. This work is limited to the analysis of
exclusively qualitative problem-solving, as the most
general.

There are three possible results of calculating
time derivatives:

1) if the parameter remained unchanged during
the calculation period (the process is stable), the der-
ivative is 0;

2) if the parameter decreases (the process ret-
urns to it), the derivative is negative (code -1);

3) if the parameter increases (the process pro-
gresses after it), the derivative is positive (code +1).

Concrete recommendations as to how improve
organization of Kharkiv city space can be obtained
by analyzing changes in the indexes of statistical
parameters of various spheres of the city life. A dat-
abase of 51 indicators describing organization of
Kharkiv city space and its general socio-economic
development was constructed and processed (Table
1). Such an analysis was performed for all district
sociogeosystems of Kharkiv and, in general, for the
city. Table 1shows the dynamics of parameter cha-
nge for all study periods (from 2010 to 2015).

Table 1

Dynamics of changes in the indexes of statistical parameters of Kharkiv's urban SGS by estimated periods
(calculated and constructed by the author according to [2-5, 10-15])

Statistical parameters 2010- | 2011~} 2012- 1 2013- | 2014~ | o
2011 | 2012 | 2013 | 2014 | 2015

Number of officially registered enterprises / units 9 9 0 9 9 36
Number of children /k 9 7 6 9 4 35
Number of students / k 9 1 4 9 9 32
Volume of sold industrial products / min UAH 7 5 3 7 9 31
\olume of sold industrial production / UAH / per. 7 5 3 7 9 31
Natural increase of population / %o 5 2 2 9 9 27
Natural increase of population / per. 6 1 1 9 9 26
Number of deceased / per. 9 -7 5 7 9 23
Number of deceased / %o 7 -5 4 7 9 22
Number of births / %o 0 5 -2 9 9 21
Number of births / per. -1 5 -3 9 9 19
General migration / per. -5 9 -5 9 9 17
\Volume of realized innovative products / kK UAH 1 5 1 3 7 17
Commissioning of residential buildings / k m -3 1 7 5 6 16
Pre-school establishments / units 3 4 4 2 1 14
Number of marriages / units 5 -9 9 7 1 13
Putting into operation of an individual dwelling / km’ -7 9 3 4 4 13
Number of marriages / %o 5 -9 9 5 1 11
Migration balance / per. -3 7 -7 9 5 11
Passenger transportation / k units -1 -1 -3 9 7 11
Volume of realized services to the population / k UAH 3 5 1 3 -1 11
Freight / kt 1 -5 1 7 &) 9
Putt_mg individual residential buildings / units into op- 7 9 1 6 1 8
eration
Number of divorces / %o 9 8 -2 -5 -3 7
Children's health and recreation facilities / units -2 1 3 3 2 7
Commlssmnl_ng_of residential buildings unit. multi- 7 9 1 4 0 7
apartment building
The number of children who rested in the summer / per. -5 1 8 -2 4 6
Number of divorces / units 9 9 -3 -7 -3 5
Number of Innovative Enterprises / units -4 6 2 -1 2 5
New technological processes / units -5 5 -2 2 4 4
Volume of scientific and scientific work performed /
K UAH 1 3 -1 2 -1 4
Foreign direct investment / k dollars USA 3 5 3 1 -9 3
Cinemas / units 1 -1 2 0 0 2
Organizations conducting scientific and scientific- -4 1 -1 3 3 2
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technical work / units.
Electricity usage / million kWh 7 -7 -3 0 5 2
Foreign direct investment / k dollars USA/per. 3 5 1 1 -9 1
Higher educational institutions of I-IT levels of accredi-

; X 0 0 0 0 0
tation / units
I—_hgher educatlpnal establishments of I11-1V accredita- 0 0 0 0 0 0
tion levels / units
Number of theaters / units 0 0 0 0 0 0
Number of clubs / units 0 0 0 1 -1 0
Putting into operation hospital and outpatient clinics 0 0 1 1 0 0
(beds) / units
Museums / units 0 -1 0 0 0 -1
Studen_ts qf higher education institutions I-11 levels of 4 5 0 3 4 P
accreditation / k per.
Students of higher education institutions I11-1V accredi- 1 6 5 5 5 P
tation levels / k units
l\_lu_mber of employees of (scientific and technical) ac- 5 5 9 9 5 5
tivity / per.
Emissions of pollutants into the air from stationary
sources / kt 2 -3 3 . 1 -
General educational establishments / units -3 1 -2 -2 0 -6
Population / per. -9 -5 -1 3 3 -9
General migration / per. 3 -9 -3 -3 -3 -15
Use of boiler-oven fuel / k conventional fuel -1 -7 -7 1 -1 -15
Use of heat energy / k gcal -1 -9 -9 -7 -9 -35
Total numbe of codes 42 49 20 166 137

During the investigated period, development of
Kharkiv's SGS was positively influenced by the fol-
lowing factors:

* increase in the number of children at pre-
school and educational institutions;

* growth of volumes of sold industrial products;

* increase in the number of officially registered
enterprises;

* boiler-burning fuel use decrease ;

* use of heat decrease .

The negative consequence of Kharkiv's SGS
development was:

* reduction in population;

» reduction in general educational institutions;

* reduction of students in higher education insti-
tutions of I-11 and 111-1V accreditation levels;

* reduction in the number of employees en-
gaged in scientific activities.

In the last investigated period from 2014-2015,
demographic indicators, including birth rates, natural
growth, and general migration, have significantly
increased. Also indicators of business and industry
(volume of sold industrial production and number of
officially registered enterprises) have increased.
Negative dynamics of development is characteristic
of an indicator of direct investments and use of heat
power.

The dynamics of changes in statistical indica-
tors depicts the main trends of the city development

(Fig. 1). From 2010 to 2012 there was progressive
development, period 2012-2013 was characterized
by a decrease in the indicators (from 49 to 20 units).
From 2013 to 2014, there was a marked increase in
all indicators, namely an increase in the number of
codes by 8 times (from 20 to 166 units). The indicat-
ed jump in statistical indicators is explained by the
positive results of the Euro-2012 football champion-
ship, which influenced the development of the city's
infrastructure and its socio-economic situation. The
period from 2014 to 2015 was characterized by a
slight decrease in the total number of indices. The
decrease is due to the beginning of hostilities on the
territory of the eastern states. Thus, the most pro-
gressive period was 2013-2014.

Analyzing changes of the indicator’s sums it is
possible to notice that for each regional SGS charac-
teristic there are some development features. Im-
provement of demographic indicators is characteris-
tic of one group of districts (table 2). There are
Shevchenkivskyi and Osnovianskyi districts. Deteri-
oration in the demographic sphere is characteristic
for Kholodnohirskyi, Novobavarskyi and Slobidskyi
districts.

Novobavarskyi, Kyivskyi, Slobidskyi, Kholod-
nohirskyi and Moskovskyi districts are characterized
by active industrial and enterprise development, in
particular the growth in the number of officially reg-
istered enterprises and volume of sold industrial and
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Fig. 1. Changes in statistical parameters index, SGS of Kharkiv city’s district development
(calculated and constructed by the author according to [2-5, 10-15])

Table 2

Districts of Kharkiv city and indicators with significant growth and reduction

(constructed by the author according to component analysis)

Ne District Significant growth Significant reduction
1. | Shevchenkivskyi Number of births, e use of heat,
o Natural growth of population, e Foreign direct investment,
Number of pupils in secondary schools | ¢ Number of educational institu-
tions (schools)
2. Novobavarskyi | ¢ Number of officially registered enter- | @ Use of heat energy,
prises, ¢ Number of population,
e Number of children (pre-school estab- | ¢ Number of students,
lishments) o Use of electricity
3. Kyivskyi e Volume of sold industrial production | ¢ Number of educational institu-
per person, tions (schools),
e Volume of sold industrial products, e Volume of sold services to the
e Number of officially registered enter- | population,
prises, e Use of boiler-burning fuel
o Number of children (pre-school estab-
lishments),
e Number of deceased
4, Slobidskyi e Volume of sold innovative products, e Number of population,
e Volume of sold industrial products, e Use of heat energy,
e Volume of sold industrial products, e Number of students,
e General migration, e Use of electricity
e Number of students
5. | Kholodnohirskyi | e Freight, e Number of population,
¢ Volume of sold industrial products, e General migration,
o Volume of implemented services to | ¢ Number of employees of the
the population scientific and technical activities,
e Use of heat energy
6. Moskovskyi e Number of officially registered enter- | ¢ Total migration,

prises,
e Number of children (pre-school estab-
lishments)

¢ Volume of scientific and scien-
tific work performed,
o Use of heat energy
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7. Industrialnyi o Number of new hospital and ambulato- | e Total migration,
ry clinics e Number of introduced new
e Number of children (pre-school estab- | technological processes
lishments)
e Number of students
8. | Nemyshlianskyi | e Use of heat energy e Number of officially registered
e Number of children resting in the | enterprises
summer e Number of students
e Use of boiler-burning fuel
9. Osnovianskyi e Use of heat energy e Number of officially registered
e General migration all exits enterprises
e Number of population e Number of students
o Foreign direct investment e Number of children (pre-school
establishments)

innovative products. Foreign direct investment in
Slobidskyi district has increased significantly. The
health sector has improved in the Industrialnyi re-
gion by increasing the number of hospital and outpa-
tient clinics.

The distribution of Kharkiv's SGSs by the sum
of indexes indicates a significant differentiation in
the development dynamics among them. Thus, the
leading regions according to development dynamics
are Shevchenkivskyi (63) and Industrialnyi (55)
(Fig. 2).

Rapid development of Shevchenkivskyi district
was influenced by the improvement of demographic
and economic indicators (increase of population,
natural growth, officially registered enterprises etc.).
Outsider districts by dynamics of development were
Nemyshlianskyi (33) and Kyivskyi (23) districts.
The greatest impact on the slowdown in the devel-

opment of Kyivskyi region had reduction in the vol-
ume of services to the population, the volume of sci-
entific and scientific work, number of education in-
stitutions. No spatial patterns of territorial differenti-
ation were found (Fig. 3).

Later these calculations were used to formulate
recommendations on optimizing the socio-economic
and spatial development of Kharkiv city.

Demographic problems, in particular, the reduc-
tion of the population (children of preschool age,
schoolchildren, youth) are typical for Novoba-
varskyi, Slobidskyi, Kholodnohirskyi, Osnovianskyi
and Nemyshlianskyi districts. For these districts, it is
proposed to introduce programs for improving the
demographic situation. For example, to increase ad-
ditional payments for the birth of a child and its
maintenance, develop a network of establishments
for children of school and preschool age.

70

60

50

40

30

Sum of the index

20

10

District’s sociogeosystems of Kharkiv

Fig. 2. Distribution of Kharkiv districts by the sum of codes for the period 2010-2015
(constructed by the author according to component analysis)

-119 -



BicHuk Xapkiecbk020 HauioHarbHO20 yHisepcumemy imeHi B.H. KapasiHa

Kholodnahirskyi

Movabavarskyi

Cod's sum of development
parameters of Kharkiv's districts

[ T

10 25 40 55 70

Memyshliaskyi

Industrialnyi

Fig. 3. Cod’s sum of development parameters of Kharkiv districts for the period 2010-2015
(constructed by the author according to component analysis)

For Shevchenkivskyi and Kyivskyi districts the
reduction in the number of school and pre-school
establishments is typical with the general increase of
births. It is proposed to increase the number of
schools and pre-schools or to renew institutions that
are currently not working. Also, it is proposed to
update the infrastructure elements of institutions
(athletic fields and swimming pools).

There is a decrease in the number of officially
registered enterprises Nemyshlianskyi and Osnovi-
anskyi districts. To support business development in
these districts it is proposed to introduce partial tax
cuts for business organizations, programs to support
small and medium businesses.

Conclusions. During 2010-2015 development
of Kharkiv SGS was positively influenced by the
following factors: an increase in the number of chil-
dren in preschools and other educational institutions;
volumes of the sold industrial output; number of of-
ficially registered enterprises; reduction of boiler
and oven fuel use ; reduction of heat power use.

Decline in population, reduction of educational
institutions and students at higher education institu-
tions by 111 and I11-1V levels; reduction in the num-
ber of workers engaged in scientific activity were
negative factors for development of Kharkiv's SGS.

For all research time Shevchenkivskyi and Kyivskyi
districts were the leaders by all indicators. Ne-
myshlianskyi and Kyivskyi districts were outsiders
by dynamics of development.

For Novobavarskyi, Slobidskyi, Kholod-
nohirskyi, Osnovianskyi and Nemyshlianskyi dis-
tricts it is proposed to introduce programs for im-
proving the demographic situation (increase of addi-
tional payments for the birth of a child and its
maintenance, development of a network of estab-
lishments for children of school and preschool age).

For Shevchenkivskyi and Kyivskyi districts it is
proposed to increase the number of schools and pre-
schools or to renew institutions that are currently not
working, update the infrastructure elements of insti-
tutions (athletic fields and swimming pools). For
Nemyshlianskyi and Osnovianskyi districts it is pro-
posed to support business development (partial tax
cuts for business organizations, introduction of pro-
grams to support small and medium businesses).

By using the method of component analysis in
this study, it was possible to identify the main prob-
lems of socio-economic and spatial development of
the city, as well as to propose recommendations for
its improvement.
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