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Introduction. Analysing and forecasting seasonal fluctuations in budget revenues at various levels is an
important component of effective public finance management. In today's environment of war and economic
instability, the government and local authorities face the need to accurately plan their revenues and expenditures,
which must be preceded by detailed analysis and forecasting. Seasonal fluctuations in budget revenues can
arise from a variety of factors, such as changes in consumer activity, tax revenues, economic cycles, changes
in legislation, the course of hostilities, and specific sectoral influences. Understanding and predicting these
fluctuations allows prepare in advance for possible financial challenges, ensure uninterrupted financing of
important expenditures at the state and local levels, and maintain financial stability. Tools and methods of
analysis, including statistical models and econometric approaches, help to anticipate seasonal trends and make
informed decisions on budget planning. In particular, budget revenues can be forecasted using extrapolation
based on seasonality indices.

Analysis of recent research and publications. The analysis and forecasting of revenues to the budgets of
different levels of Ukraine has been the subject of study by a number of domestic scholars. In particular, they
conducted the following studies: O.Z. Hirska and G.G. Tsehelyk — the use of time trends for analysing and
forecasting tax revenues to the State Budget of Ukraine [1]; O.F. Zaporozhets — analysis and forecasting of
customs payments to the state budget [2]; H.Yu. Kucherova — trend analysis of tax revenues of the consolidated
budget of Ukraine [3]; S.L. Londar and L.O. Melnykova — medium-term forecasting of consolidated budget
revenues from corporate income tax [4]; V. V. Malikov and O.A. Diehtiar — features of using economic and
mathematical models for forecasting budget revenues [5]; V.P. Martyniuk — forecasting the receipt of tax
payments to the state budget by using the ARIMA model [6]; A. Yu. Polchanov — forecasting tax revenues of
the consolidated budget of Ukraine based on time series analysis [7]; N.S. Sytnyk and O.Ya. Ivaneiko — analysis
of revenues to local budgets during the war [8]; O. Totska and 1. Dmytruk — analysis of personal income tax
revenues in Ukraine at the national and regional levels [9]; A. Khomutenko and Yu. Bzova — forecasting the
volume of corporate income tax revenues to the State Budget of Ukraine by the method of correlation and
regression analysis [10]; L.V. Shirinian et al. — analysis and forecasting of revenues to the State Budget of
Ukraine from the income tax of insurance companies [11].

Foreign scholars have studied budget revenues in other countries: M. Ademmer and J. Boysen-Hogrefe —
the impact of errors in medium-term tax revenue forecasts on the final budget balance based on fiscal data for
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all German states [12]; J.T. Jalles — fiscal forecasts of the European Commission for a sample of 10 countries
in Central and Eastern Europe [13]; S. Jorge et al. — the factors that influence the excess of revenues in
local government based on data from Portuguese municipalities [14]; Pamplona et al. — the effectiveness of
the Autoregressive-Moving Average model (ARMA) in forecasting the budget revenues of municipalities of
Parana state (Brazil) compared to the model proposed by the Federal Budget Secretary [15]; C. Szydlowski —
the level of budget revenues of selected municipalities in Poland from the vehicle tax and its share in total
municipal revenues [16].

In the analysed publications, domestic authors focused their attention mainly on revenues to the budgets of
one level: state, local or consolidated. Foreign authors studied budget revenues in other countries.

Objectives of the article. Unlike the aforementioned publications, the purpose of this study is to analyse
and forecast seasonal fluctuations in tax revenues to the State Budget of Ukraine from the Volyn region and to
local budgets of Volyn region under martial law.

The main material of the study. Volyn region is located in north-western Ukraine and borders Poland. As
part of the relocation process, a number of businesses from the active hostilities zone moved here.

To analyse the indicators of budget revenues for 2022-2023, Table 1 and Table 2 are constructed, where
data on the largest budget-forming taxes are selected only.

Table 1

Revenues of the largest budget-forming taxes to the state budget
in the Volyn region in 2022-2023, UAH million

Personal Personal income tax on Excise tax on
VAT on goods | Customs duty | income tax allowances, remuneration | excisable goods
imported into on goods paid by tax and other payments imported into
the customs imported agents on received by military the customs
Year| Month territory by business taxpayer's personnel, police officers territory of
of Ukraine entities income in the and persons holding Ukraine —
(KBCI (KBCI form of wages the rank of private or Vehicles
14070100) 15010100) (KBCI commander, paid by tax (KBCI
11010100) agents (KBCI 11010200) 14030800)
January 940.755 78.291 72.704 5.470 180.713
February 1,075.194 92.435 97.583 6.533 214.639
March 299.073 21.180 73.657 32.018 8.412
April 477.358 17.601 76.724 35.458 2.819
May 530.986 3.654 77.546 55.327 0.954
June 733.429 3.575 95.200 56.800 1.396
2022 July 1,534.213 115.900 87.317 51.148 42.253
August 1,488.222 132.485 83.221 58.063 100.199
September 1,969.725 155.821 85.439 58.461 138.916
October 1,781.008 183.259 87.996 68.876 169.351
November 2,011.259 192.234 92.416 81.951 167.616
December 1,951.088 145.649 123.585 99.472 145.784
Total 14,792.310 1,142.084 1,053.388 609.577 1,173.052
January 1,640.082 129.888 78.015 54.542 136.674
February 2,192.776 166.993 86.649 77.835 151.847
March 2,386.274 178.244 99.718 43.461 226.509
April 2,060.059 149.399 90.178 84.077 214.062
May 1,788.248 163.582 95.322 72.737 236.611
June 1,987.640 167.993 119.531 26.604 229.276
2023 July 2,163.156 151.220 93.207 52.163 236.570
August 2,292.928 188.342 98.100 67.033 251.076
September | 2,341.036 213.367 99.992 86.259 267.986
October 2,530.919 215.948 103.527 0.000 325.613
November 1,512.141 116.922 112.268 612.417 285.999
December 1,956.077 131.035 138.740 334.666 261.211
Total 24,851.336 1,972.933 1,215.247 1,511.794 2,823.434

Notes. KBClI is a code of budgetary classification of income.

Source: data from the automated system "E-Kazna Dokhody"
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Table 2
Revenues of the largest budget-forming taxes to local budgets of the Volyn region
in 2022-2023, UAH million
PIT Military PIT Single tax on Land tax from Rent from legal
Year Month (KBCI (KBCI individuals legal entities entities
11010100) 11010200) | (KBCI 18050400) | (KBCI 18010500) | (KBCI 18010600)
January 273.504 20.577 65.471 17.832 15.637
February 367.099 24.576 87.797 23.130 15.330
March 277.090 120.447 22.746 22.574 15.904
April 288.629 133.389 50.387 20.272 15.439
May 291.721 208.135 63.074 21.309 17.472
June 358.133 213.677 33.042 21.290 16.423
2022 July 328.478 192.415 53.607 25.946 17.241
August 313.071 218.428 57.093 23.070 19.728
September 321.415 219.923 37.956 21.622 18.443
October 331.034 259.107 62.502 22.269 18.210
November 347.659 308.293 66.301 19.539 20.325
December 464.915 374.205 45.380 19.431 21.891
Total 3,962.748 2,293.172 645.356 258.284 212.043
January 293.486 205.180 74.480 12.690 17.314
February 325.965 292.808 66.951 17.955 20.561
March 375.130 163.495 43.783 17.139 22.153
April 339.239 316.291 63.130 13.604 21.702
May 358.592 273.631 62.725 18.231 21.634
June 449.662 100.082 44.396 16.235 21.433
2023 July 350.636 196.233 69.154 16.489 21.923
August 369.042 252.170 80.899 15.515 21.799
September 376.159 324.497 40.619 16.088 20.652
October 389.459 284.343 93.066 18.697 21.625
November 422.343 -284.343 99.865 17.393 22.047
December 521.926 0.000 46.606 16.983 23.840
Total 4,571.639 2,124.387 785.674 197.019 256.683

Source: data from the automated system "E-Kazna Dokhody"

There was also an increase in PIT and single tax on individuals revenues. This can be explained by the
increase in the average salary in Ukraine and internally displaced persons who either found jobs or started
business in the TG region.

Revenues from land tax and rent from legal entities are also an important component of local budget
revenues and a sign that local governments are making effective use of communal land and property. Annual
figures have increased for all types of taxes, except military PIT and land tax.

Seasonality indices are calculated by the formula:

i =25x100, (1)
y
where y, = % —is the average value of the budget revenues indicator for the i -th month;

», —1s the value of the budget revenue indicator for the i -th month;
k —number of years (k=2);

12 _
M — the average value of the budget revenues indicator for the entire analysed period;

n

n —number of months (n=12).

The results are presented in Table 3 and Table 4. They do not calculate the indicators for military PIT
revenues, as they are credited to the state budget from 1 October 2023.

Table 3 shows that in 20222023, the State Budget of Ukraine received on average UAH 1,651.819 million
from VAT on goods imported into the customs territory of Ukraine, UAH 129.792 million — customs duties on
goods imported by business entities, UAH 94.526 million — personal income tax, and UAH 166.520 million —

y=
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excise tax on imported vehicles from the Volyn region. At the same time, the local budgets of Volyn region
received on average UAH 355.599 million from personal income tax, UAH 59.626 million — single tax on
individuals, UAH 18.971 million — land tax on legal entities, and UAH 19.530 million — rent on legal entities.

Table 3
Average values of the largest budget-forming taxes for 2022-2023, UAH million
Month Revenues to the state budget in the Volyn region
KBCI 14070100 KBCI 15010100 KBCI 11010100 KBCI 14030800
January 1,290.419 104.090 75.360 158.694
February 1,633.985 129.714 92.116 183.243
March 1,342.674 99.712 86.688 117.461
April 1,268.709 83.500 83.451 108.441
May 1,159.617 83.618 86.434 118.783
June 1,360.535 85.784 107.366 115.336
July 1,848.685 133.560 90.262 139.412
August 1,890.575 160.414 90.661 175.638
September 2,155.381 184.594 92.716 203.451
October 2,155.964 199.604 95.762 247.482
November 1,761.700 154.578 102.342 226.808
December 1,953.583 138.342 131.163 203.498
Average 1,651.819 129.792 94.526 166.520
Revenues to local budgets of the Volyn region
Month KBCI 11010100 KBCI 18050400 KBCI 18010500 KBCI 18010600
January 283.495 69.976 15.261 16.476
February 346.532 77.374 20.543 17.946
March 326.110 33.265 19.857 19.029
April 313.934 56.759 16.938 18.571
May 325.157 62.900 19.770 19.553
June 403.898 38.719 18.763 18.928
July 339.557 61.381 21.218 19.582
August 341.057 68.996 19.293 20.764
September 348.787 39.288 18.855 19.548
October 360.247 77.784 20.483 19.918
November 385.001 83.083 18.466 21.186
December 493.421 45.993 18.207 22.866
Average 355.599 59.626 18.971 19.530
Source: calculated on the basis of Table 1 and Table 2
Table 4
Seasonality indices of the largest budget-forming taxes for 2022-2023, %
Month Revenues to the state budget in the Volyn region
KBCI 14070100 KBCI 15010100 KBCI 11010100 KBCI 14030800
1 2 3 4 5
January 78 80 80 95
February 99 100 97 110
March 81 77 92 71
April 77 64 88 65
May 70 64 91 71
June 82 66 114 69
July 112 103 95 84
August 114 124 96 105
September 130 142 98 122
October 131 154 101 149
November 107 119 108 136
December 118 107 139 122
Month Revenues to local budgets of the Volyn region
ont KBCI 11010100 KBCI 18050400 KBCI 18010500 KBCI 18010600
January 80 117 80 84
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End of Table 4

1 2 3 4 5
February 97 130 108 92
March 92 56 105 97
April 88 95 89 95
May 91 105 104 100
June 114 65 99 97
July 95 103 112 100
August 96 116 102 106
September 98 66 99 100
October 101 130 108 102
November 108 139 97 108
December 139 77 96 117

Source: calculated on the basis of Table 3

The analysis of Table 4 shows that the most active revenues to the state budget from the Volyn region
were observed in the following periods: VAT on goods imported into the customs territory of Ukraine — in
July-December; customs duties on goods imported by business entities — in February and July-December;
PIT — in June (the beginning of the holiday season) and October-December; excise tax on imported vehicles —
in February and August-December. October-December were the most favourable months for the state budget
revenues (seasonality indices were above 100 for all types of taxes analysed). Local budget revenues in the Volyn
region were sporadic, with the highest revenues in the following months: PIT — in June and October-December
(similar to the revenues from PIT to the state budget); single tax on individuals — in January-February, May,
July-August, October-November; land tax on legal entities — in February-March, May, July-August, October;
and rent from legal entities — in May, July-December. October proved to be the most favourable month for local
budget revenues (seasonality indices were above 100 for all types of taxes analysed).

If we assume that the trends in budget revenues will continue in 2024, then using annual data for 2022-2023,
we can build linear trend models and obtain forecast annual data for 2024 based on them:

VAT: y, =10,059* x +4,733.3=34,910.300 million UAH,;

customs duty: y, =830.85*x+311.23=2,803.780 million UAH;

PIT to the state budget: y, =161.86*x +891.53=1,377.110 million UAH;

excise tax: y, =1,650.4*x —477.33=4,473.870 million UAH;

PIT to local budgets: y, =608.89*x +3,353.9 =5,180.570 million UAH;

single tax: y, =140.32*x +505.04 =926.000 million UAH;

land tax: y, =—61.265%* x +319.55=135.755 million UAH;

rent: y, =44.64*x+167.4=301.320 million UAH.

On their basis, it is possible to obtain forecast seasonal indicators of budget revenues calculated by the
formula:

s
p. =L /100, @)
n

where p, —1is the forecast value of the budget revenues indicator for the i-th month;

p — annual forecast value of the budget revenues indicator;

i, — seasonality index for the respective month;

n —number of months (n=12).

The results are presented in Table 5.

Table 5
Forecasted revenues of the largest budget-forming taxes for 2024, UAH million
Revenues to the state budget in the Volyn region

Month KBCI 14070100 KBCI 15010100 KBCI 11010100 KBCI 14030800
1 2 3 4 5
January 2,272.692 187.379 91.490 355.299
February 2,877.783 233.507 111.833 410.263
March 2,364.724 179.499 105.242 262.983
April 2,234.456 150.314 101.313 242.788
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End of Table 5

1 2 3 4 5
May 2,042.324 150.527 104.935 265.942
June 2,396.181 154.426 130.346 258.226
July 3,255.913 240.431 109.582 312.129

August 3,329.691 288.772 110.066 393.235
September 3,796.068 332.301 112.561 455.507
October 3,797.094 359.320 116.259 554.088
November 3,102.715 278.267 124.248 507.800
December 3,440.660 249.039 159.237 455.611
Month Revenues to local budgets of the Volyn region
KBCI 11010100 KBCI 18050400 KBCI 18010500 KBCI 18010600
January 344.176 90.560 9.101 21.183
February 420.706 100.135 12.250 23.072
March 395913 43.050 11.841 24.465
April 381.130 73.455 10.101 23.876
May 394.755 81.403 11.789 25.139
June 490.350 50.109 11.189 24.336
July 412.238 79.437 12.653 25.177
August 414.058 89.293 11.505 26.696
September 423.444 50.845 11.244 25.132
October 437.356 100.666 12.215 25.608
November 467.409 107.524 11.012 27.239
December 599.035 59.523 10.857 29.398

Source: calculated on the basis of annual projections and Table 4

Thus, the forecast annual data is divided between months in accordance with the seasonality indices in
previous years.

Conclusions. Analysing and forecasting seasonal fluctuations in budget revenues is an important tool for
the government and local governments at all levels. Monitoring these fluctuations can help to avoid budget
deficits, optimise resource allocation, and make more informed fiscal policy decisions.

In Ukraine, as in other countries, the analysis and forecasting of seasonal fluctuations in budget revenues is
of great importance. This is due to a number of factors, such as

— economic transformation: Ukraine is going through a significant economic transformation due to the war
and post-war recovery. This can lead to significant changes in seasonal fluctuations in state budget revenues;

— decentralisation: the country is undergoing a process of decentralisation, which leads to an increased role
of local budgets. Analysing and forecasting seasonal fluctuations in budget revenues at the local level can help
local authorities plan their expenditures more effectively.

— European integration: Ukraine is seeking integration with the European Union. This may lead to changes
in the structure of budgets and seasonal fluctuations in their revenues.

In 2022-2023, under martial law, the largest amounts of state budget revenues in the Volyn region were
received from VAT on goods imported into the customs territory of Ukraine; customs duties on goods imported
by business entities; personal income tax paid by tax agents on taxpayer income in the form of wages; military
personal income tax; and excise tax on vehicles imported into the customs territory. In turn, the largest budget-
forming taxes of the local budgets of Volyn region over the same period were: personal income tax paid by tax
agents on the taxpayer's income in the form of wages; military personal income tax; single tax on individuals;
land tax on legal entities; and rent on legal entities.

The most active revenues to the state budget from the Volyn region were observed in the following
periods: VAT on goods imported into the customs territory of Ukraine — in July-December; customs duties
on goods imported by business entities — in February and July-December; personal income tax — in June
(the beginning of the holiday season) and October-December; excise tax on imported vehicles — in February
and August-December. Local budget revenues in the Volyn region were sporadic, with the highest revenues in
the following months: from personal income tax — in June and October-December; single tax on individuals —
in January-February, May, July-August, October-November; land tax on legal entities — in February-March,
May, July-August, October; rent from legal entities — in May, July-December. The month of October was the
most favourable for filling the budgets of both levels in the Volyn region.
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The built linear trend models for tax revenues in the Volyn region allowed us to obtain forecast annual data
for 2024, which, in turn, served as the basis for calculating the relevant seasonal indicators.
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the State Treasury Service of Ukraine in the Volyn Region. Analysis and forecasting of seasonal fluctuations
in budget revenues of different levels under martial law as a component of effective public finance
management in Ukraine.

The purpose of the article is to analyse and forecast seasonal fluctuations in tax revenues to the State Budget
of Ukraine from Volyn region, as well as to local budgets of Volyn region. In 2022-2023, the State Budget
of Ukraine received the largest amount of funds from VAT on goods imported into the customs territory of
Ukraine; customs duties on goods imported by business entities; excise tax on vehicles imported into the
customs territory, as well as PIT paid by tax agents on taxpayer's income in the form of wages; and military
PIT. The local budgets of Volyn region received the largest share of these payments: PIT; military PIT; single
tax on individuals; land tax on legal entities; rent on legal entities. For eight tax revenue indicators (except
for military PIT), linear trend models were built, forecast annual data for 2024 were obtained, which, in turn,
served as the basis for calculating the corresponding seasonal indicators.

Key words: State Budget of Ukraine, local budgets, Volyn region, tax payments, analysis, seasonality
indices, trend models, forecasting.
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Toubka Ouiecst JleoHTiiBHA, TOKTOp GKOHOMIYHHX HayK, mpodecop kadeapn MEHEKMEHTY, BoimHcbkuii
HaioHabHUK yHiBepcuTeT iMeHi Jleci Ykpainku. Onuciok Birtaniii OuiekcanapoBu4, TOJOBHUH crieniamicT
Bifminy omepariiii 3 (iHAHCOBMM pecypcoM YIpaBIiHHS OMPKETHHX HAIXOIDKEHb Ta omepamiil 3 (iHaHCOBUM
pecypcom, lonoBue ympasninus [epxaBHoi KazHayelcbKkoi cayxOu Ykpainu y Bomuncbkiilt oOnacti. AHauis i
NPOTHO3YBAHHS CE30HHUX KOJMBAHb Y HAIXOIKEHHSIX OIOIZKeTiB Pi3HUX PiBHIB B YMOBaX BOEHHOI'O CTaHY SIK
CKJI2/I0BA e(DeKTHBHOIO YIPABJIiHHS iep:KaBHUMH piHaHcamMu B YKpaiHi.

[lomarkoBi HaJXOMKEHHS IO NEPKaBHOTO Ta MICIEBUX OMOMKETIB YKpaiHH BiIOyBarOThCS HEPiBHOMIPHO.
Ha Hux BInmMBaroTh pizHOMaHITHI (pakTOpH, Y TOMY YHMCHi BIHCHKOBI Jii Ha TepuTOpii KpaiHu. MeTor CTarTi €
aHaJIi3 i MPOTHO3YBaHHS CE30HHUX KOJIMBAaHB y MOJJaTKOBUX HAJXOMKEHHX 110 [lep:kaBHOTO OrO/pKeTy YKpaiHu
3 BonmHCEKOT 007acTi, a TakoX /0 MicleBHX OrokeTiB BOTMHCBHKOT 00NMacTi B yMOBaX BOEHHOTO CTaHY.
Bonuncbka 00nacth € OHI€I0 3 NPUKOPAOHHUX obnactelr Yipainu. Tomy 3 Bomuncbkoi obmacti no JepskaBHoro
Oromxkery Ykpainu B 2022-2023 pp. Haziiimo Haiioiapme komriB Big [1/IB i3 BBe3eHNX HA MUTHY TEPUTOPIiIO
VYkpainu TOBapiB; MHTa Ha TOBApH, IO BBO3SITHCS CyO’ €KTaMHU MiJIPUEMHHUIBKOI MiSUTBHOCTI; aKLU3HOTO
MOAATKy 3 BBE3CHMX HAa MHUTHY TEPUTOPII0 TPAHCHOPTHHX 3aco0iB, a Takoxk IIJIDO, mo criadyerscs
MTOJTATKOBUMH areHTaMH i3 JOXOJIiB TUIATHWKA TOAATKy y BHIVISAL 3apoO0iTHOI muatw; BikickkoBoro [11dO.
MicneBi Oromxern BonmuHChbKo1 oOmacti HanOinpmie HamoBHWIHM Taki rarexi: [IAMDO, mo crmauyerbes
MTOJITATKOBUMH areHTaMH 13 JOXOJIB IJIaTHWUKA IMONATKy Yy BUNIAII 3apoOiTHoi tuiatH; BikickkoBe [1JDO;
€IMHUHN TIOAaTOK 3 (Di3MYHUX OCi0; 3eMENBbHUI MOJATOK 3 IOPUANYHHUX OCi0; OpeHIHA TIaTa 3 IOPHINIHUX
oci0. O0uucneHi iHaeKCH CE30HHOCT] BKa3ylOTh Ha TaKi NepioAn aKTHBHOTO HAOBHEHHS JlepKaBHOTO OI0KETY 110
Bonuncekiit oonacti: I1/{B 3 BBe3eHHX Ha MUTHY TEPUTOPil0 YKpaiHU TOBApiB — Y JIUIMHI-TPYJHI; MUTA HA TOBapH,
1110 BBO3SITHCS Cy0’ €KTaMM MiNPUEMHHULIBKOI AISTTBHOCTI, — JI0TOMY Ta JuiHi-rpyani; [1PO — yepsHi Ta :K0BTHI-
TPYZHI; aKIM3HOTO MOJATKy 3 BBE3EHNUX TPAHCIIOPTHUX 3aC001B — JIIOTOMY Ta cepnHi-rpynHi. HamoBHeHHs MicLieBUX
OropkeTiB BonmmHCchKOT 0o0iacTi HallaKTUBHILIIE Biz[6yBan0051 B Takl MICSI: HI[CDO - B ‘{epBHi Ta KOBTHI-TPYIIHI;
€MHMI 1ofaToK 3 Pi3nyHuX 0cib — CiyHi- TOTOMY, TpaBHl JIMIHI- ceanl YKOBTHI-JIUCTONA/I; 3eMEIbHUI MOIaTOK
3 FOPHJIMYHHX 0cib — moTomy- 6epe3H1 TpaBHi, JIUMHI-CEPIHI, ’KOBTHI; OPEHIHA IJIaTa 3 OPUIUNIHHUX 0Ci0 — TpaBHi,
JMOHI-TpyAHI. 71 BOCbMH MTOKa3HHUKIB MOJATKOBUX HAaJXOKEHb (3a BUHATKOM BiiicekoBoro I1/100) nobynosaHo
TiHIAHI TPEHI0BI MOJIETTi, BAKOPHCTOBYIOUH piuHi qaHi 3a 2022—2023 pp., Ta Ha iX OCHOBI OTPUMaHO IIPOTHO3HI piuHi
naHi Ha 2024 p., sIKi, CBOEIO YEePTrot0, TIOCIYTYBAIN 0300 ISl OOYHUCIICHHS BiATIOBITHIX CE30HHUX TTOKA3HUKIB.

KuarouoBi caoBa: [lepxaBHuii Oromxker Ykpainu, MicieBi Oromkerd, BommHChKa 001acTh, MONATKOBI
IIaTeXl, aHai3, IHJEKCH CE30HHOCTI, TPEHIOBI MOJIEINI, IPOTHO3YBaHHSI.
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