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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 I.O. 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 № 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 № 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 № 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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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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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: 
 

                                                  0 1( ) .pY t A At= +   (1) 
 

where t is the current time; k is the bias time; A0, A1k - parameters of the linear model. 
Using the found parameters, the predicted value was found:  
 

                                               (2) 
 
According to formula 3 determine the forecast error: 
 

                                        (3) 
 

According to the error, set the values of the parameters of the model A0 and A1: 
 

                                (4) 
 

                                       ,  (5) 
 
where α 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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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. 
 

 
  

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, 

                                                 ;  (7) 

                                                        .  (8) 
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The parameters a0, a1 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. 

 

 
 

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. 

 

 
 

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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Дубіщев Віктор Петрович, доктор економічних наук, професор. Кудінов Олександр, 

аспірант. Національний університет «Полтавська політехніка імені Юрія Кондратюка». 
Прогнозування впливу фінансової децентралізації при формуванні бюджету Полтавської 
області на основі адаптивних моделей. Реформа децентралізації, що активно розвивається в 
Україні, потребує нових підходів до формування регіональної економічної політики. Розвиток 
України як демократичної, незалежної країни потребує  підвищення якості державного управління, 
формування ефективної соціально-економічної політики. Вектором реформаторських змін 
економічної системи регіону слугує фінансова децентралізація, яка спирається на соціальні потреби 
об’єднаних територіальних громад. Фінансова децентралізація є однією з важливих умов 
незалежності існування органів місцевої влади і сприяє ефективному забезпеченню надання 
суспільних послуг відповідно до місцевих потреб. Досліджено вплив бюджетної децентралізації на 
виконання бюджету Полтавської області. Проаналізовано статистичні дані надходжень та видатків у 
період до початку реформи й після її впровадження. На основі емпіричних даних за допомогою 
адаптивних моделей розраховані прогнозні значення надходжень до місцевого бюджету на майбутній 
період, визначено відсоток точності та якості прогнозу. Визначено основі недоліки застосування 
моделей загального використання й запропоновано методи їх удосконалення шляхом пристосування 
коефіцієнтів кореляції до факторів української економіки. Виявлено перспективи розвитку реформи в 
Україні. 
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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. 
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