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Introduction. In the context of globalization of world economic and political processes, the main
priority of developed and developing countries is to ensure internal and external democratic relations and
economic stability of each region of the country. The main aspect for solving the tasks is to create a flexible
system for making effective management decisions at the local level. The process of decentralization serves
as a foundation for the creation of this system, which allows for a more adequate assessment and response to
the priorities and demand of a particular region, a public association. However, the transition from a
centralized to a decentralized system of government based on foreign experience had both positive and
negative effects on the financial and economic stability of countries.

One of the main directions of the decentralization process is budget decentralization. The optimal
strategy of inter-budgetary relations of territorial associations is the key to economic growth of the country.

Today, the optimization of inter-budgetary relations, analysis, forecasting, control of the economic
situation, prevention of risks, economic instability and failure of the reform system are relevant.

Analysis of recent research sources and publications. American scientist and economist Charles
Tibou is the founder of theories of budget decentralization, who in his work "Economic theory of fiscal
decentralization in public finances: necessity, sources and uses" he notes that the growth of economic
efficiency is due to competition from local governments. [7]

Domestic scientists N. Natalenko, A. Tkachuk, A. Nechypyronko, M. Treshchev in their scientific
works considered in detail the importance and shortcomings of budget decentralization [5, 6, 8, 9].

Research and analysis of the quality of local budgets and ways to improve the reform are investigated
in the scientific work by 1.0. Zhuvahina "Analysis of the implementation of budget decentralization in the
context of socio-economic development of the country™ [10].

A meta-analysis of the impact of fiscal decentralization on the financial and economic development of
the country was conducted by German scientist Tushyanthan Baskaran in his work "Fiscal Federalism,
Decentralization and Economic Growth: A Meta-Analysis" [11].
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In monographs [12, 13, 14] European scholars studied and analyzed the impact of fiscal
decentralization on the economic stability and socio-economic development of countries with economies in
transition, as well as the main problems and risks of reform.

To date, there are both positive and negative factors in the implementation of budget decentralization
in countries with economies in transition. When implementing the reform, it is necessary to constantly
analyze changes in the system and adjust the management strategy in the event of economic instability.
Moreover, it is advisable to make a point adjustment, for each region separately, taking into account demand,
supply, geographical and socio-political opportunities of the relevant territory of the country.

Setting objectives. The aim of the work is to study the implementation of the local budget of Poltava
region, analysis of the impact of budget decentralization on ways to strengthen the financial base and
forecast revenues to the local budget of Poltava region based on adaptive models with the highest estimated
accuracy.

Basic material and results. Results. Decentralization reform is being actively developed and
researched the moment of approval by the Decree of the President of Ukraine of the development strategy
"Ukraine — 2020" on January 12, 2015, the priorities of which are public administration reform. Amendments
to the Budget and Tax Codes of Ukraine are the first stage in the implementation of the decree.

In Ukraine, the decentralization process began in 2014 with the adoption of the Concept of Local
Government Reform and Territorial Organization of Power in Ukraine (April 1, 2014), the laws of Ukraine
"On Cooperation of Territorial Communities" (June 17, 2014), "On Voluntary Association of Territorial
Communities™ .2015) and amendments to the Budget and Tax Codes — on financial decentralization.

The Resolution of the Cabinet of Ministers of Ukraine of August 5, 2020 Ne 695 approved the State
Strategy for Regional Development for 2021-2027. This Strategy was developed pursuant to the Decree of
the President of Ukraine of September 20, 2019 Ne 713 “On urgent measures to ensure economic growth,
stimulate regional development and prevent corruption” and in accordance with the Law of Ukraine “On
Principles of State Regional Policy”, Resolution of the Cabinet of Ministers November 11, 2015 Ne 931 “On
approval of the Procedure for developing the State Strategy for Regional Development of Ukraine and the
action plan for its implementation, as well as monitoring and evaluation of the effectiveness of the
implementation of these Strategies and action plans.

The priorities of the reform are to expand the powers of local governments to make decisions and
provide fiscal independence. The goals of the strategy are the introduction of an effective system of
territorial organization, financial self-sufficiency of local governments and increase their budget [4].

Implementation of the strategy of regulation of all local budgets by horizontal equalization depending
on the solvency of territories promotes the interaction of individual territorial units to achieve economic
growth, both a particular territorial unit and the country as a whole.

Today, the questions of economic efficiency of the implementation of the reform system of
governance and the definition of economic changes have occurred during the decentralization process.
Already in the first years of the decentralization process, the country had positive results. According to the
officially published information on the website of the Ministry of Finance of Ukraine, in the year after the
reform, local budget revenues increased by 19.1%. [16]. Among the positive economic changes are changes
in the structure of budget expenditures, improvement of the mechanism of inter-budgetary relations,
introduction of targeted subventions from the state budget and improved the mechanism of financial
borrowing.

One of the important economic regional indicators that reflect economic changes are the indicators of
budget program implementation.

On the example of Poltava region we will analyze the total receipts of the general and special fund to
the budget and receipts without taking into account intergovernmental transfers for 2010-2020 (for 9 months
of 2020) (Fig. 1). This period describes the economic situation 5 years before the implementation of the
reform and 5 years after its implementation, which allows to analyze in detail the consequences of the
reform.

According to statistics, there is a steady increase in revenue to the budget of Poltava region, but it is
not economically correct to equate and analyze economic data without taking into account the decrease in the
purchasing power of the currency compared to the base year.

The first step to the financial and economic analysis is the recalculation of the purchasing power of
money (Ukrainian hryvnia), caused by inflation for the period between the base and current year (Fig. 2).
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Receipts to the local budget of the Poltava region without support of
intergovernmental transfers
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Aggregate revenues to the local budget of Poltava region
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Fig. 1. Receipts to the budget of Poltava region for 2010-2020 [15]

Inflation-adjusted statistics show that from 2012 to 2015 there is a period of stagnation and from 2015
to 2019 the revenue rate is gradually increasing. Compared to 2015, the revenue rate in 2019 increased by
44%. This shows that economic reform has had a positive impact on the financial results of Poltava region.
Factors that contributed to the growth of revenues are the delegation of authority to dispose of certain
revenues of the state budget:

- payment for the provision of administrative services in full;

- state duty in full;

- 10% tax on profits of private sector enterprises;

- environmental tax in the amount of 80% (before the reform - 35%).
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Aggregate revenues to the local budget of Poltava region (including
inflation)
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Fig. 2. Revenues to the budget of Poltava region for 2010-2020, taking into account inflation

Also a positive economic shift is the introduction of excise tax on the sale of excisable goods at a
rate of 5% of the cost and improving the mechanism of intergovernmental relations. According to the
statistics of total revenues, since 2015 we have seen an increase in transfer revenues and in 2018 revenues
reached a record amount of UAH 1,987.55 million (Fig. 3).

In 2019, transfer revenues decreased significantly, but total revenues increased, which indicates the
acquisition of financial independence of the region and the division of funding powers between local and
central government.

Based on empirical data, the task is to make a forecast of revenues to the budget of Poltava region
for 2020-2021 and analyze the success of the reform under the condition of stable changes in the
development strategy. It is advisable to use adaptive models for forecasting because the input parameters
(receipts) change over time, and adaptive models are able to quickly adapt their structure to changing
conditions of trends and fluctuations.
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Fig. 3. Revenues of Poltava region received from intergovernmental transfers [15]
It was found experimentally that it is expedient to use the Brown Adaptive Model and the model
based on the method of dynamic regression, as these economic and mathematical models have the highest

indicators of forecast accuracy.
Since the initial data are the parameters of time and receipt, we use the first level model:

Y, (t)=A, + At (1)

where t is the current time; k is the bias time; AO, Alk - parameters of the linear model.
Using the found parameters, the predicted value was found:

According to formula 3 determine the forecast error:

et + k=Y + k- }"p[t + k).

®3)

According to the error, set the values of the parameters of the model A0 and Al:
A, +1)=4,0+ A,O+ arel): 4)
At +1D=A,0O+ ated) (5)

where a is the discount rate.

Substituting empirical data to the model, we obtain the forecast values of revenues to the budget of
Poltava region (Fig. 4).

According to the results of the forecast for the end of 2020 and for 2021, there is a tendency to a
gradual increase in revenues. Taking into account statistical data for 9 months of 2020, where revenues
amounted to UAH 3,038.73 million and the forecast value of UAH 4,092.14 million per year (with inflation
recalculation of UAH 13,716.03 million) the model can be considered reliable.
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Theoretical Forecast
Years t Yt {inflation) Yt A B data with Yt-F (1) B (varies) AND N (Yt-F () ~2 | (Yt-Yc)*2 i
forecast quality
2010 1 259137 2591,37 175,59 2570,22 2745,81 -154.44 0.4 175.59454 | 2570,22 23852,436 892302,76 0.12316
2011 2 2986.83 3291.09 150,88 272110 302287 -36,04 29,784937 | 184,8107 1298707 301572.60 0.08270
2012 3 3494.84 3994.56 145,12 2866.22 3301.57 193.26 0.8128914 | 270.5351 37350405 1693.54 0.06771
2013 4 339087 3867.88 176,04 3042,26 374642 -355,55 34,755909 [ 126418,660 21060,88 0,07193
2014 5 3412.13 3911.44 119,15 3161.41 378717 -345.04 256437691 585514 119050.765 1534113 0.07103
2015 6 3274.50 4822.85 63.95 3225,36 3609.03 -334.53 111908.578 68376.48 0.07713
2016 7 335541 6931.43 10,42 3235,78 3308.72 46,69 2179,806 32608,40 0,07346
2017 8 4024 .56 9369.93 17.89 325367 3396.80 627.76 394088.092 238701.43 0.00944
2018 9 4332.91 11499.78 118,33 3372,00 4437.00 -104.10 10835,827 635075,03 0.04405
2019 10 449648 1303617 101,68 3473,68 449046 6,02 36,240 922540,88 004090
2020 " 13 716.03 4592 14 827019516 | 3129273144 | 0.06715
2021 12 14 019.73 469382 93,28%
Yc = 3535,99
R= 0,858 R2 = 0,736
Fpos = 22,270
Fer= 0,828

Fig. 4. Brown's adaptive model for forecasting revenues to the budget of Poltava region in 2020
and 2021

According to the calculations of Fisher's criterion, the model is adequate, and the accuracy of the
forecast is 93.28% Graphical representation of the economic-mathematical model is shown in Figure 5.

Analysis of local budget revenues of Poltava region with a forecast
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Fig. 5. Graphic display of forecasting of revenues to the budget of Poltava region for 2020 and 2021 on
the basis of the Brown Adaptive Model

For a reliable economic analysis, it is necessary to make a comparative description of several
adaptive models. To compare the forecast values, we apply an adaptive model by the method of dynamic
regression based on the results of which the accuracy of the forecast is 98.57%. Predictive values of the
model are determined by formula 6:

(6)

where,

g = 2yt — y&; (7)
— (i —yi) ®)
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The parameters a0, al are the parameters of the trend level obtained by the method of least squares.
Substituting empirical data for the model we obtain the results of calculations shown in Figure 6.

The
. _ Sguare the
Ye The sguare difference | The difference The product | difference
- Forecast F of the beween the betwean Forecast .
Years T (inflaton ¥T - of by one a N (Ye-Ye) = 2
fd deviations | acwal value | acoal values | - quality
) a differences period
fye-F () = 2 and the and forecast s
forecast

2010 2581,37| 2531,3T 2551.372 0.000 reduction by | reducton for 0.023T8 857302, T6

T - N mmeme s wo periods one pericd _L

20 2 2586,53| 329108 2551,372 56389,815 0,023T8 WAET2 60
2012 3 3494,54| 355456 | 3454837 0.000 803,465 503,485 816245.22 | 81624522 1.000 0.01307 1653, 54
2013 4 3390,57| 3B6T.88 | 3402.674 135,444 TEG,454 -103.571 83124, 24 10805.57 0,885 001375 21060.88
2014 5 3412,13| 351144 | 3411.046 1,175 -52,707 9.456 -TE2.05 85,41 0,585 001372 15341.13
2015 [i] 3274,50| 482285 | 3285591 235,543 -128,174 -135.546 1750162 18844,77 0,887 001475 GRITE 48
2018 7 335541 653143 | 3347418 63,538 -55,635 65,421 -3635.68 4275.50 0,878 001425 3250840
2007 8 4024,55| 535553 | 3860535 1130866 734,570 577,142 457408.28 | 458521.82 0.850 0.01002 23570143
2018 3 4332,51| 11455,75 | 4370108 1384.018 585,488 341,571 3700769 | 11654384 1,108 000835 53507503
2018 i 4435,45| 1303517 | 4514,278 316,702 505,544 128,372 6388546 15565,78 114 000783 52254088
2020 1 1354411 | 4534578 159663, 660 001434 98,57% 3128072, 144
021 12 13552,85 | 4537437

o= [353559

R=| 0,974 R2 :| -:-,545|
Fpos =| 148,731
Fcr = 0,828

Fig. 6. Forecasting of revenues to the budget of Poltava region in 2020 and 2021 by the method of
dynamic regression

It should be noted that the adaptive model by the method of dynamic regression in comparison with
the adaptive model of Brown has a greater accuracy of prediction and a greater correlation coefficient and
determination. According to Fisher's criterion, it is determined that the model is adequate. Therefore, it is
more expedient to analyze and summarize the forecast data according to the adaptive model by the method of
dynamic regression, the graphical representation of which is given in Figure 7.

Analysis of local budget revenues of Poltava region with a
forecast (taking into account inflation)
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Fig. 7. Graphic display of forecasting of revenues to the budget of Poltava region in 2020 and 2021 by
the method of dynamic regression

Therefore, according to the results of the forecast, there is a slight but stable increase in revenues to
the budget of Poltava region, as evidenced by the reduction of subventions for 2019. However, it should be
noted that the model reflects the stabilization of revenues in the coming years, and if you do not improve the
system of filling the local budget, it is possible a period of economic stagnation, and eventually deterioration
(reduction of revenues). This indicates that the economy, as a mechanism of the management system, needs
constant change and improvement depending on the current living conditions.
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Adaptive forecast models and analysis of data from previous years show an increase in financial and
economic indicators of budget revenues of Poltava region. An important factor in this is the introduction of a
system of distribution of state budget funds depending on the needs of the regions, which has significantly
increased the region's revenues from inter-budgetary transformations.

Conclusions. Based on static data, the impact of the decentralization process on the budget revenues
of Poltava region is analyzed and on the basis of adaptive models, the forecast values of revenues for 2020—
2021 are calculated.

According to the results of the forecast based on Brown's adaptive model, there is a tendency to a
gradual increase in revenues. Taking into account statistical data for 9 months of 2020, where revenues
amounted to UAH 3,038.73 million and the forecast value of UAH 4,092.14 million per year (with inflation
recalculation of UAH 13,716.03 million) the model can be considered reliable. According to the calculations
of Fisher's criterion, the model is adequate, and the accuracy of the forecast is 93.28%.

According to the results of the forecast based on the adaptive model by the method of dynamic
regression, the accuracy of the forecast is 98.57%, which is higher than the Brown model. The estimated
value of revenues to the local budget is UAH 4,534.58 million (with inflation recalculation of UAH
13,544.11 million).

According to the latest statistics of the Department of Finance of the Poltava Regional State
Administration, the amount of revenues to the budget of the Poltava region for 2020 is 13054.80 million
UAH. Taking into account the forecast values, the smallest forecast error occurs when using an adaptive
model by the method of dynamic regression. However, the error is UAH 489.30 million and now there is a
need to improve the forecast model using the geographical, industrial, social features of the region. For a
detailed forecast, it is advisable to add a dynamic correlation coefficient to the forecasting model, which will
affect the result of the forecast value depending on the characteristics of a particular region. With the help of
the appropriate factor it is possible to achieve more accurate forecast values.

To further develop the reform of the governance system, it is necessary to expand the rights of local
governments, strengthen budget independence, define responsibilities, improve the system of local taxes and
fees, ensure the effectiveness of intergovernmental regulation and develop and implement state social
standards.
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dy6imeB Bikrop IlerpoBu4, OOKTOp exoHOMIYHHMX Hayk, mpodecop. Kyaino Quexcanap,
acmipant. Hamionansuuii  yHiBepcuter «[lontaBchka momitexHika imeni HOpis  Konmgpatiokay.
IIporno3yBaHHsi BIUIMBY (piHAaHCOBOI AeneHTpasizaunii nmpu ¢dopmyBanHi Orwomxery IloaTaBcbkoi
o0siacti Ha OCHOBi aganTUBHMX Mojenaeil. Pedopma nenenrpanizamii, mo akTHBHO PO3BHUBAETHCS B
Vkpaini, morpeOye HOBHX MiAXOAiB OO (OPMYBaHHS PErioHaJbHOI EKOHOMIYHOI MOMITHKH. Po3BHTOK
VYkpaiHu SK JeMOKpaTHUHOI, HEe3aJe)KHOI KpaiHu MOTpeOye IABHUILEHHS SKOCTI JACP)KaBHOI'O YIPaBIIHHSA,
¢dopmyBaHHA eQEKTHBHOI COLIaTbHO-EKOHOMIUHOI TONITUKK. BektopoM pedopMaTopchkux 3MiH
€KOHOMIYHOI CHCTEMH PErioHy ciyrye (iHaHCcOBa JIeLeHTpati3amis, sKa CIUPAETHCS Ha COLiaibHI MOTpeOH
00’eTHAaHUX TepuTOpiaibHUX Tpomaj. DiHaHCOBa JELEHTpai3allii € OJHIEI0 3 BAKIMBUX YMOB
HE3AJIKHOCTI ICHYBaHHS OpraHiB MicIeBOl BIaad 1 crnpuse epeKTHBHOMY 3a0e3leueHHIO HaJaHHs
CYCIIIBHHUX IOCIYT BiJIMOBIIHO J0 MicleBUX mMoTped. JlocmimkeHo BIUMB OFO/HKETHOI AemeHTpami3alii Ha
BUKOHaHHS Or0/pkery [TonTaBchkoi oOnacti. IIpoaHamizoBaHO CTaTUCTHYHI aHI HAJIXOMKEHb Ta BUIIATKIB Y
nepion 70 moyatky pedopmu i micns il BnpoBa/pkeHHS. Ha OCHOBI eMIIpHYHUX JaHHWX 32 JIOTIOMOTOIO
aJIaNTHBHUX MOJIETIel po3paxoBaHi MPOrHO3HI 3HAYCHHS HAAXOKEHb JI0 MICIIEBOTO OFOKETY Ha MailOyTHIH
MepioJ;, BU3HAYEHO BiJICOTOK TOYHOCTI Ta SKOCTI MPOTHO3y. BU3HA4YeHO OCHOBI HEMOJNIKHA 3aCTOCYBaHHS
MOJIeJIeH 3arajibHOr0 BUKOPUCTAHHS W 3alpONOHOBAHO METO/HU 1X YIOCKOHAIICHHS IIISIXOM IPUCTOCYBAaHHS
KoeilieHTiB Kopemsii 10 (pakTopiB YKpaiHChKOI eKOHOMiKH. BHSBICHO MepCcreKTHBY PO3BUTKY peopMu B
VYxkpaiHi.

Knrouoei cnosa: neuentpanizaiiisi, O10/pKeT, HAIXOKEHHS, pedopMa, aJanTUBHA MOJIEIb, TIPOTHO3.
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Dubishchev Viktor, D.Sc. (Economics), Professor. Kudinov Oleksandr, PhD student. National
University «Yuri Kondratyuk Poltava Polytechnic». Forecasting the impact of financial decentralization
in the formation of the budget of Poltava region on the basis of adaptive models. The decentralization
reform that is actively developing in Ukraine requires new approaches to the formation of regional economic
policy. The development of Ukraine as a democratic, independent country requires improving the quality of
public administration, the formation of effective socio-economic policy. The vector of reform changes in the
economic system of the region is financial decentralization, which is based on the social needs of united
territorial communities. Financial decentralization is one of the important conditions for the independence of
local authorities and serves to effectively ensure the provision of public services based on the necessary local
needs. The scientific article examines the impact of budget decentralization on the budget of Poltava region.
The statistics of revenues and expenditures in the period before the reform and after its implementation are
analyzed. On the basis of empirical data with the help of adaptive models the forecast values of local budget
revenues for the future period are calculated, the percentage of accuracy and quality of the forecast is
determined. The disadvantages of using models of general use are determined on the basis and methods of
their improvement by adaptation of correlation coefficients to factors of the Ukrainian economy are offered.
Prospects for the development of reform in Ukraine have been identified.

Keywords: decentralization, budget, revenues, reform, adaptive model, forecast.
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