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Urgency of the research. Today's realities of financial re-
lations prove the increasing role of regions in ensuring the so-
cial and economic development of the country. Therefore, there
is a necessity to assess the budget potential and develop direc-
tions for its strengthening

Target setting. It is expedient to determine the level of the
budget potential of the Ukrainian regions and to develop direc-
tions for its strengthening.

Actual scientific researches and issues analysis. An
analysis of published scientific work has shown questions of
budgetary potential are investigated by such scientists as
S. V. Boiko, A. Ye. Buriachenko, N. S. Pedchenko,
L. D. Safonova, V. Yu. Strilets, Ye. O. Malik, S. M. Frolov and
others. Taking into account the considerable level of
scientific research by these authors, it is necessary to continue
research on the application of economic and mathematical
methods in the study of financial processes, in our case, the
use of cluster analysis to determine the level of budget poten-
tial of the regions.

Uninvestigated parts of general matters defining. De-
spite a significant level of theoretical development of budget
potential, the following aspects remain unresolved: the meth-
odology for assessing the budget potential of the region, de-
termining the level of budgetary potential, and developing direc-
tions for strengthening of budgetary capacity. Therefore, the
problem has not lost its relevance today.

The research objective. The object of the article is to
study the theoretical issues of the budget potential of the
Ukrainian regions and methods for its evaluation, the definition
of the Ukrainian regions clusters in terms of budget potential.

The statement of basic materials. The article substanti-
ates the application of cluster analysis for determining the level
of budget potential of the Ukrainian regions, clusters of Ukraini-
an regions are determined by the level of budget potential us-
ing cluster analysis and directions for strengthening the budget
potential of regions are developed.

Conclusions. One of the priority directions of the Ukrainian
regions’ budget study should be statistical and mathematical
methods, where a special place should be occupied by cluster
analysis.
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3ACTOCYBAHHA KIACTEPHOIO
AHANI3Y anAa BUSHAYEHHA PIBHA
BIOAXETHOIO MNOTEHUIANY PETIOHIB
YKPAIHU

AkmyanbHicmb memu docnidxeHHsi. Cb0200eHHI
peanii ¢piHaHco8UX 8IOHOCUH c8i04amb MPO MiO8ULUEHHS
pori peczioHie y 3abe3neqyeHHi couiasibHO-eKOHOMIYHO20
po3suUmMKy KpaiHu. ToMy UHUKae HeobxiOHicmb y OUiHUi
6r00xemHo20 nomeHujany ma po3pobui Harnpsivig to2o
3MIUHEHHS.

MocmaHoeka npo6nemu. [oyinbHUM € 8U3HaYeHHs
Knacmepie peeioHie YkpaiHu 3a pieHem 6r00xemHo20
rnomeHruyiany ma po3pobka Hanpsmig tioeo 3MiUHEHHS.

AHani3 ocmaHHix docnidxeHsb i nybnikayii. AHanis
onybrikosaHUX HayKosuX rpayb rokasas, Wo MnumaHHs
brdxemHo20 nomeHuiany OOCiOXylOmMb mMaki 8YEHI:
C. B. botiko, A. €. bypsuerko, H. C. [led4eHko, J1. [.
CagboHosa, B. 0. Cmpineup, €. O. Manik, C. M. ®poroe
ma iHwi. bepydu 0o yesaau 3Ha4HUU PiBEHb HayKOBUX
docnidxeHb 6Ka3aHux aemopie, crid pPodosxysamu
OocnidXeHHs 3 NumMaHb 3acmocy8aHHsI eKOHOMIKO-
MamemamuyHux memodie npu 8ue4YeHi iHaHCO8UX MPO-
yecis, 3acmocygaHHsi KriacmepHo20 aHarnisy Ornsi eusHa-
YeHHs1 Knacmepie pezioHie YkpaiHu 3a pisHem 6r0dxem-
HO20 romeHujiany.

BudineHHs1 HedoOCniOeHUX YacmuH 3a2alnbHoi
npobnemu. Heszgaxaro4u Ha 3Ha4yHUl pieeHb meopemuy-
HOI po3pobku 6100XemH020 nomeHuiany, 3anuwarmecs
HesupiweHUMU maki acrnekmu: Memoouka OUiHKU 6to-
OXemHo20 romeHyjany pezioHy, 8U3Ha4YyeHHsi pigHs 6ro-
OxemHo20 rnomeHujarny, po3pobka HarpsMie 3MiYyHEeHHs
6rodxemHo20 nomeHuyiany. Tomy npobrema He empamu-
n1a ceoei akmyarnibHocmi U CbO200Hi.

MocmaHoeka 3aedaHHA. Memoro cmammi € dochi-
OXXEeHHS meopemuyHUX numarb 6r00XemHo20 nomeHuyia-
1y peezioHig YkpaiHu ma mMemoodig (i020 OYjiHKU, 8U3HA4YeH-
Hs Knacmepie peeioHie YkpaiHi 3a pieHem b6r0dxemHo20
nomeHruyjiarny.

Buknad ocHogHO20 Mamepiany. Y cmammi obrpy-
HMOBaHO 3acmocy8aHHs K/lacmepHo20 aHarnisy 0nsi eu-
3HaYeHHs1 pigHs1 610OxemH020 nomeHujany pezioHie Ykpa-
JHU, 8u3Ha4YyeHO Knacmepu peecioHie YKpaiHu 3a pieHem
6r0dxemHo20 rnomeHujany 3 3acmocy8aHHSIM Kracmep-
HO20 aHanizy ma po3pobrieHi HanpsMu 3MiyHeHHs1 6to-
OXXemHOo20 rnomeHujary pezioHis.

BucHoeku. O0HUM 3 npiopumemHux Hanpsimie Aocii-
OXeHHs1 6100emHo20 nomeHuiarny peeioHie YkpaiHi ma-
romb 6ymu cmamucmuko-MamemMamuy4Hi Memoou, ceped
sKUx ocobrnuge micuye mae nocidamu KrnacmepHul aHarsi3.

Knroyoei cnoea: 6100xem; 6ro0xemHutli nomeHujiarn;
ouiHka; Memoo; Knacmep; pezioH.
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Urgency of the research. The present realities of financial relations indicate an increase in the re-
gions role in ensuring socio-economic development of the country. In Ukraine, there are disproportions
between the links of the budget system, which limits the ways of increasing the local budgets funds.
Therefore, there appears a need to assess the budgetary potential and develop directions for its
strengthening.

Target setting. It is expedient to define the Ukrainian regions clusters by the level of budgetary po-
tential and directions development for its strengthening.

Actual scientific researches and issues analysis. The analysis of published scientific papers
showed the questions of budget potential are investigated by such scientists as S. V. Boiko,
A. Ye. Buriachenko, N. S. Pedchenko, Ya. Ya. Pushak, L. D. Safonova, V. Yu. Strilets, Ye. O. Malik,
S. M. Frolov and others. In the writings by the majority of Ukrainian scholars, this issue was consid-
ered from the view of the theoretical aspects, that is, the definition of the term "budget potential of the
region”, its classification, indicators of its evaluation. Taking into account the considerable level of
mentioned authors' scientific research, it is necessary to continue the research on the application of
economic and mathematical methods in the study of financial processes, in our case, the application
of cluster analysis to determine the Ukrainian regions clusters by the level of budgetary potential.

Uninvestigated parts of general matters defining. Taking into account the considerable level of
mentioned authors' scientific research, it is necessary to continue the research on the application of
economical and mathematical methods in the study of financial processes, the application of cluster
analysis to determine the Ukrainian regions clusters by the budgetary potential level.

The research objective of the article is to study the theoretical issues of the budget potential of
Ukrainian regions and methods of its estimation, to define the Ukrainian regions clusters in terms of
the budget potential.

The statement of basic materials. There are different approaches to the definition of the essence
of the "budget potential of the region" concept in the domestic scientific literature.

From S. M. Frolov's position, the budgetary potential of the border area is characterized by availa-
ble resources and reflects the ability of local authorities to fulfill their tasks in accordance with the law,
that is, the budgetary potential can be interpreted as a balance between the needs of the territory and
its capabilities [6].

According to the foregoing, it can be claimed that the region's fiscal capacity is the ability to accu-
mulate financial resources to finance the functions of the state delegated to the local level.

Systematization of scientific achievements in the development of theoretical approaches to budget
capacity has allowed us to distinguish the main indicators of the budget potential: the amount of in-
come per inhabitant, the share of tax revenues in the total revenue, the share of non-tax revenues in
the total revenue, the share of income from capital operations in the total income, the share of official
transfers in the total amount of income, the amount of transfers, which averagely accounts for 1 resi-
dent, the share of transfers in the total amount of received income, the share of transfers from the
special fund of budget revenues in the total income received and others [2].

Discussions about the definition of the term "budget potential of the region”, indicators of its evalua-
tion, continue to this day.

In our opinion, while developing indicators for assessing budgetary potential, we should remember
that the regional budget potential is an integral part of the region's financial potential. But, considering
the key feature of "budget", it should have specific evaluation indicators that reveal its essence. There-
fore, the budget potential should be characterized solely by indicators that can be calculated from the
budget, while it is possible to use budget figures per person. That is, other indicators characterizing
the financial potential in general, do not allow assessing the budgetary potential of the region with a
sufficient degree of objectivity [1; 4].

As for today, there are a number of scientific methodological approaches and methods for as-
sessing the budgetary potential of the region. Let us have a look at some of them.

So, according to S. M. Frolov, four groups of methods are used to assess the budgetary potential:
methods based on the use of macroeconomic indicators; methods for calculating the budgetary poten-
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tial, based on official forms of tax reporting based on actually collected tax payments data; method
based on regression analysis; method based on the construction of a representative tax system [6].

According to N. S. Pedchenko ta V. Yu. Strilets, the main methods of researching the budget po-
tential of the region include: the methods of theoretical and empirical research, which include the ret-
rospective analysis, the classification method, the system method, the economic-mathematical and
statistical methods, including the coefficient method, factor analysis, correlation-regression analysis,
forecasting, cluster analysis, qualimetric analysis [5].

One of the methods for studying financial phenomena is cluster analysis. Cluster analysis is a sys-
tem of mathematical procedures that allows on basis of a indicators plurality that characterize a set of
objects, group them into classes in such a way that objects belonging to the same class are more ho-
mogeneous, more similar in comparison with the objects included in other classes. And it is better to
use cluster analysis using software products, such as STATISTICA.

For conducting cluster analysis, we selected the following indicators: local budget revenues (with-
out transfers) per 1 person, UAH, share of income in financing expenditures (without transfers), tax
revenues per person, UAH, local taxes and fees per person, UAH, which, in our opinion, are the most
characteristic and reveal the essence of the region budget potential.

Output data for cluster analysis is shown in Tab.1.

Table 1
Indicators for assessing the regions budgetary potential
Reveg:gsect); local Share of revenue in Tax revenues Local taxes and
Regon | (winoutranstes) | "ncng expendiure, | perprsan, | fees ey | persn
per 1 person, UAH °

Vinnitsia 3540,4 41,21 2969,52 863,68

Volyn 2968,2 32,87 2413,1 527,81

Dnipropetrovsk 5534 57,96 4997,69 1519,55
Donetsk 2060 55,57 1797,52 288,32
Zhytomyr 32329 36,43 2783,13 652,2

Transcarpathian 2467,8 31,12 2108,14 4297

Zaporizhzhia 4968,6 55,92 4432,46 1197,92
Ivano-Frankivsk 2651,9 30,25 2292,69 563,48
Kyiv 5321,5 57,64 4500,47 1203,1

Kirovohrad 3676,4 42,09 3281,38 1020,11
Luhansk 1126,7 40,79 991,98 194,28
Lviv 3929 44,11 3418,38 768,52
Mykolaiv 3759,4 45,7 3278,35 926,28
Odesa 4506,5 54,66 3841,64 1270,5
Poltava 4837,4 49,72 4181,74 1188,54
Rivne 2686,5 30,88 232747 560,83
Sumy 3606,2 40,23 3129,05 916,84
Ternopil 2420,4 27,88 2033,81 544,68
Kharkiv 4172 51,24 3633,95 1163,52
Kherson 3116 39,75 2603,34 850,33
Khmelnytskyi 3232,8 37,11 2703,18 812,53
Cherkassy 3759,4 41,57 3236,24 1104,46
Chernivtsi 2783,2 34,44 2249,18 535,22
Chernihiv 3513,5 41,85 2981,8 899,88
City of Kyiv 10036,5 87,5 8452,71 2957,71
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Source: created and calculated by the authors on the basis of [3]

In order to determine the level of regions budgetary potential, we made calculations in the
STATISTICA package, and the cluster identification for the four indicators.
Tab. 2 shows the results of cluster analysis in the STATISTICA package, where the cluster number
is specified.
Table 2
Regions clusters by budgetary potential level

1 [ | 3 ‘ 4 5 ! 6 ' 7

Region Var1 Var2 Var3 Vard |CASE NO | CLUSTER |DISTANCE
Vinnitsia 35404 4121 296952 863.68 1 3 70.61
Volyn 2968.2 3287 2413.1] 527.81 2 4 347,27
Dnipropetrovsk 5534 57.96 4997.69 1519.55 3 2 411,73
Donetsk 2060 5557 179752 28832 4 4 219.96
Zhytomyr 32329 36,43 2783,13 6522 5 3 269,92
Zakarpattia 2467.8 31,12 2108,14 4297 6 4 5596
Zaporizhzhia 4968.6 55,92 443246 1197.92 7 2 54 88
lvano-Frankivsk 2651.9 30,25 229269 56348 8 4 192,42
Kyiv 53215 57.64 450047  1203.1 9 2 158,29
Kirovohrad 3676.4 4209 328138 1020.11 10 3 117.41
Luhansk 1126.7 40,79 991,98 194,28 11 4 829,02
Lviv 3929 4411 3418.38 76852 12 3 243,59
Mykolaiv 3759.4 457 327835 926,28 13 3 124,63
Odesa 4506.5 5466 384164 12705 14 2 350,61
Poltava 4837 4 4972 418174 1188.54 15 2 149,89
Rivne 2686.5 30,88 232747 560.83 16 4 215,74
Sumy 3606.2 40,23 312905 916.84 17 3 19,80
Ternopil 2420 4 27.88 2033.81 544 68 18 4 46,55
Kharkiv 4172 5124 363395 116352 19 3 416,11
Kherson 3116 39.75 260334 850.33 20 3 343,30
Khmelnytskyi 32328 37,11 2703.18 812.53 21 3 269.87
Cherkassy 37594 4157 323624 1104.46 22 3 147.33
Chernivtsi 27832 34,44 224918 53522 23 4 226.98
Chernihiv 35135 4185 29818 899.88 24 3 68.67
City of Kyiv 10036,5 87,5 845271 295771 25 1 0.00, |

Source: created and calculated by the authors
Tab. 3 shows the mathematical characteristics of clusters.
Table 3

Average cluster metrics
Cluster Means (Spreadsheet58

Cluster | Cluster | Cluster | Cluster
Variable No. 1 No. 2 No. 3 No. 4
Var1 10036.50! 5033,600 3594 364 2395587

Var2 87.50 55180 41935 35475
Var3 | 845271 4390.800 3092,574 2026.736
Vard 2957.71 1275922 907,123 455,540

Source: created and calculated by the authors

On the basis of calculations (Tab. 2 and Tab. 3), we can form 4 clusters, presented in Tab. 4.
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Table 4
The clusters composition and their meanings
Revenues of local
budgets

Share of revenue in Tax revenues Local taxes and
. financing expenditures, per 1 person, | fees per 1 person,
é‘;"fﬁ“’p“;r‘gﬁgsﬁm % (without transfers) UAH UAH

Cluster 1 10036,5 87,5 8452,71 2957,71
City of Kyiv
Cluster 2 5033,600 55,18 4390.80 1275,922
Dnipropetrovsk
Zaporizhzhia
Kyiv
Odesa
Poltava
Cluster 3 3594,364 41,935 3092,574 907,123
Vinnitsa
Zhytomyr
Kirovohrad
Lviv
Mykolaiv
Sumy
Kharkiv
Kherson
Khmelnitskyi
Cherkassy
Chernihiv
Cluster 4 2395,587 35,475 2026,736 455,540
Volyn
Donetsk
Zakarpattia
Ivano-Frankivsk
Luhansk
Rivne
Ternopil
Chernivtsi
Source: created and calculated by the authors

The highest level of budgetary potential belongs to the cluster 1, its indicators exceed almost twice
the indicators of the cluster 2, and almost 4 times the indicators of the cluster 4. In order to answer the
question whether the highest level of budgetary potential corresponds to the highest level of socio-
economic development of regions, we calculated the average indicators of socio-economic develop-
ment of regions, presented in Tab. 5 and Tab. 6.

Tables 5
Average indicators of regional economic development per 1 person by clusters in 2016
Available population Population expenditures Average Dlregtr |2;/ei?;n;ents
income in the calculation in the calculation per monthly P ?Uk y
per 1 person, UAH 1 person, UAH salary, UAH reglononSD raine,
Cluster 1 91356,6 105214 8648 6756,3
Cluster 2 39775,86 54084,8 4962,8 759,14
Cluster 3 32715,53 45410,19 4220,64 219,68
Cluster 4 24770,9 33985,35 4382,5 248,25

Source: created and calculated by the authors on the basis of [3]
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The data in Table 6 indicate that the highest level of budgetary potential of the cluster corresponds
to the highest indicators of socio-economic development. The difference between the indicator of the
disposable income of the population per 1 person according cluster 1 and the corresponding indicator
in the cluster 4 is 66585.7 UAH. The following indices in the clusters 1 and 4 also differ significantly:
according to the indicator of population expenditure per 1 person - in the cluster 1 it is three times
more than in the cluster 4; according to the average monthly wage - in the cluster 1 it is almost twice
as much as in the cluster 4 and according to the indicator of direct investments per 1 person - in the
cluster 1 it is twenty-seven times more than in the cluster 4.

Indicators of the regions economic characteristics in terms of clusters confirmed the above state-
ment, but the trend distortion occurred only in the cluster 4, compared with only the cluster 3 for the
following indicators: export of goods and imports of goods, direct investments, average monthly wag-
es. This explains that most of these areas have borders with the country cord, so exports and imports
of goods are more than in the third cluster.

Table 6
Average indicators of regions economic characteristics by clusters in 2016
The vo!ume of sold Agricultural Exports of Import of goods . Direct
industrial prqdycts, Produ9t§, good.s,. uUsD USD million ’ mvestmept,
UAH million UAH million million USD million
Cluster 1 389401,4 - 8568,8 16137 19296
Cluster 2 159768,58 13949,98 2563,84 1893,54 1723,24
Cluster 3 53072,20 12428,16 716,32 581,36 395,19
Cluster 4 48248,94 6022,60 874,49 595,51 486,91

Source: created and calculated by the authors on the basis of [3]

Conclusions. One of the priority directions of the Ukrainian regions budget potential study should
be the use of statistical and mathematical methods, among which a special place should be cluster
analysis. We used a cluster analysis in the study of the budgetary potential of the Ukrainian regions,
which resulted in identifying 4 clusters of Ukrainian regions at the level of budgetary potential. The city
of Kyiv refers to the cluster 1, which has the highest budget capacity indicators, the cluster 2 - the re-
gions of Dnipropetrovsk, Zaporizhzhia, Kyiv, Odesa, Poltava, which have the highest indicators both
budgetary potential and socio-economic development among the regions. The cluster 4 covers areas
that require the greatest support from the state.

To justify strengthening directions of the budget capacity of the cluster 4 regions, it is necessary to
select the priority spheres for the development of these regions and to develop appropriate budget
programs taking into account the climatic and socio-economic conditions that will create additional
working places in perspective sectors, reduce unemployment, increase the gross regional product,
increase tax revenues to the budget.
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