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This article is devoted to topical issues of studying the operation of fiscal and monetary levers of economic de-
velopment of the country, the peculiarities of their implementation in modern transformational conditions in relation
to macroeconomic indicators. Monetary policy in combination with fiscal regulation instruments forms the basis of
the country's stabilization policy. Monetary impulses, passing through a number of transmission channels, contribute
to the achievement of the main general economic goals: sustainable economic growth, a moderate level of inflation
and balance of payments. The study of existing and the search for new effective tools and forms of implementation
of fiscal and monetary policy, changing the basic conditions of the functioning of the national economy of Ukraine
becomes a challenge for improving the effectiveness of fiscal and monetary regulation. The main indicators for as-
sessing the effectiveness of fiscal and monetary instruments of Ukraine are determined. The importance of monetary
and fiscal instruments for macroeconomic stability is analysed, in particular by indicators: GDP, budget expenditures,
tax revenues, discount rate and money supply. An economic and mathematical model for analysing the effectiveness
of fiscal and monetary levers on the economic development of Ukraine is constructed. Ways to improve the effective-
ness of fiscal and monetary levers of economic development in Ukraine are proposed based on the obtained main
modelling results.

Keywords: fiscal and monetary levers, GDP, budget expenditures, tax revenues, discount rate, money supply.

[aHa cTaTTa npucBsiYeHa akTyas/lbHUM MUTaHHAM AOCNIMKEHHS Aii diCKa/lbHO-MOHETAPHUX BaXEsliB €KOHO-
MIYHOrO PO3BUTKY KpaiHW, 0COG/MBOCTAM iX peasisalii y cydacHUX TpaHcopmaLiiHUX yMOBax y B3aEMO3B'A3KY
3 MaKpOEeKOHOMIYHUMU MoKa3HMKaMu. Kl4oBUM ef1eMEHTOM HaLiOHasIbHOI EKOHOMIKM KOXHOT KpaiHu € thiHaHco-
BUIA CcekTop, Bif e(PeKTUBHOIO (hyHKLiOHYBaHHS SKOTO 3a/1€XXUTb CTBOPEHHS CNPUATANBUX YMOB /19 EKOHOMIYHOTO
3pOCTaHHs, (hOPMyBaHHS | pO3MoAiny iHaHCOBUX PeCypCiB Ta MOC/YT, HarpoOMaMXeHHs iIHBECTULIAHOTO kaniTasny, a
TaKoX AVHAMIKN MO3UTUBHUX 3MiH IHLLUMX MaKpOEKOHOMIYHMX Ta (PiCKasIbHO-MOHETapHUX NOKa3HKKiB. MoHeTapHa no-
NiTVKa y NOEAHAHHI 3 IHCTpPyMEHTaMM (DiCKa/IbHOTO perysitoBaHHs hOpMy€e OCHOBY CTabinizaliiHOT MOAITUKK KpaiHW.
MoHeTapHi iMnynbey, NPOXOAAYN Yepes HU3KY TPAHCMICIAHMX KaHauniB, CNPpUAIOTb SOCATHEHHIO TO/10BHUX 3arasibHoe-
KOHOMIiYHVX Lijif1eil: CTaI0r0 EKOHOMIYHOIO 3pOCTaHHs, MOMIPHOrO PiBHS IHCHAALIT Ta piBHOBAry NAaTikHOro 6anaHcy.
BpaxoBytoumn cknafHi peasii CbOrofeHHs, a caMme MiaBULLEHHA PIBHA iHAAALT, 36i1bLIeHHS fedilunTy AepXaBHOro
6rofxeTy, BiiHa 3 Pocieto, naHaemis COVID-19, HaaMipHe 3pOoCTaHHS rpoLoBOi Macy B 06iry, BHACNIA0K rPOLLIOBOT
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€MiCil, 3MEHLUEHHS 30/T0TOBa/IIOTHUX Pe3epBiB, 0COO/IMBOI aKkTyasIbHOCTI HabyBalOTb NUTAHHSA LLOAO e(PEKTUBHOIO
BMKOPUCTaHHSA (hiCKa/IbHO-MOHETAPHMX BAXEIB Ta iX PEry/tol40ro BBy eKOHOMIYHWIA PO3BUTKY. JOCAimKEHHS
iCHYIOUMX Ta MOLLUYK HOBUX AIEBUX IHCTPYMEHTIB Ta (dopM peanisauii goickasibHO-MOHETAPHOI NOMITUKK, 3MiHa 6a30-
BUX YMOB (PYHKLIOHYBaHHS HaLjiOHa/IbHOI eKOHOMIKU YKpaiHu CTae BUK/IMKOM L1151 YOOCKOHaIEHHA e(PeKTUBHOCTI
(hickas/IbHO-MOHETapPHOTO pery/toBaHHsA. BU3Ha4yeHO OCHOBHI NOKa3HUKM OLHKM eDeKTUBHOCTI il hickasibHO-MOHe-
TapHUX IHCTPYMEHTIB YKpaiHW. MpoaHasizoBaHO 3HaYeHHSI MOHETapHUX Ta (PiCKa/lbHWUX IHCTPYMEHTIB 419 Makpo-
€KOHOMIYHOT cTabiNIbHOCTI, 30KpeMa 3a nokasHvkamu: BBI1, 6r0keTHI BuAaTku, NoAaTKOBI HAAXOMKEHHS, 06nikoBa
CTaBKa Ta rpowoBa Maca. [1obygoBaHO EKOHOMIKO-MaTeMaTUYHy MOAENb aHanidy e(peKTMBHOCTI Aii hickasibHO-MO-
HEeTapHMX BaXesliB HA EKOHOMIYHWIA PO3BUTOK YKpaiHW. Ha OCHOBHI OTpUMaHuX pe3y/ibTaTiB MoJestoBaHHS 3anpo-
MOHOBAHO LL/IAXM NiABULEHHSI eDEKTUBHOCTI fii hiCKasibHO-MOHETapHMX BaXKeNiB EKOHOMIYHOTO PO3BUTKY YKpaiHu.

KnrouoBi cnoBa: ¢pickasibHO-MOHeTapHi Baxkeni, BBI, G10MKeTHI BUAATKM, NOAATKOBI HAAXOMKEHHS, 06/1ikoBa

CTaBKa, rpowuoBa Maca.

Problem definition and its relationship
with important scientific and practical tasks.
Today, fiscal and monetary policy occupies a key
place in the mechanism of state regulation of the
economy. The success of implementing these
policies and ensuring their positive impact on the
development of the national economy depends
on the availability of an effective system of state
regulation and management, coordination of
actions of state regulators both at the level of
developing common strategies and at the level
of making tactical operational decisions.

Through the system of state regulation, using
certain tools, which include fiscal and monetary
levers, the state regulates the national economy,
ensuring its development. Therefore, there is a
need to assess the effectiveness of fiscal and
monetary levers of economic development.

Analysis of recent research and
publications. The problem of fiscal and
monetary levers are not new, but it does not
lose its relevance, as the transformation of the
Ukrainian fiscal and monetary policy is currently
in active stage. That is why the research in this
direction is ongoing. However, it should be noted,
that researchers focus mainly on the general
benefits of fiscal and monetary levers. From
recent scholars we can mention Bilyk O. [1],
Barannyk L. [2], Bidiuk V. [3], Vdovychenko A.
[4], Honcharenko O. [5], Hrytsyuk O. [6],
Hashchyshchyn A. [7], Zakharchenko V. [8],
Krukovets O. [9], Pasichnyi M. [10] and others
occupy a proper place in the study of fiscal and
monetary levers.

Setting objectives. The main task of the
article is analyse the effect of fiscal and monetary
levers of economic development in modern
transformational conditions.

Main results of the study. Based on the
analysis of literary sources [1; 3; 4; 5; 6] it is
revealed that the generally accepted approach
is to interpret the definition of "lever" as a set of
appropriate tools and methods for managing the

national economy using a certain set of tools; and
as tools for managing the economy, which are an
integral part of the economic mechanism. In other
words, in this study, we will consider fiscal and
monetary levers of economic development as a
set of tools for fiscal and monetary policy in their
mutual connection. Therefore, before studying
the essence of fiscal and monetary levers, it is
advisable to determine what monetary and fiscal
policy is, the implementation of which occurs at
the expense of monetary and fiscal instruments,
which, in turn, are activated by the corresponding
fiscal and monetary levers.

Given the variety of existing interpretations
of "monetary policy" in works of theoretical
and applied significance [7; 8; 9], we have
summarized the following definition: monetary
policy is a set of coordinated and interrelated
measures that are aimed at regulating the
money market and are carried out in order to
achieve pre-defined socio-economic goals.
This policy is implemented through the National
Bank of Ukraine.

Based on this, monetary policy levers are a
set of measures and methods used by the NBU
to regulate bank reserves, money supply in
circulation and lending volumes to the economy,
in order to ensure economic growth, reduce
inflation and unemployment, and equalize the
balance of payments.

In turn, the generalization of numerous
literature sources and scientific developments
on the study of "“fiscal policy" [2; 4], allows
us to determine that fiscal policy is a set of
measures aimed at ensuring full employment
and producing non-inflationary GDP by changing
public spending, the tax system and approaches
to the formation of the state budget as a whole.
After analysing different scientists' approaches
we can say that fiscal levers are a set of budget
and tax instruments in their content.

Taking into account the theoretical provisions
outlined above, Figure 1 reflects the set of
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fiscal and monetary levers used in the process
of regulating the economic development of the
country.

World experience shows that the selection of
effective monetary policy instruments affects the
economic growth of the country as a whole, the
growth of competitiveness of business entities
and overcoming structural imbalances in the
state economy.

As you know, most economic indicators are
formed under the influence of not one, but many
factors. To assess the effectiveness of fiscal
and monetary levers, we construct an economic
and mathematical model based on multivariate
correlation and regression analysis, based on
the multiple linear regression equation. In this
case, the effective feature (Y) is associated
using the multiple regression equation with two
or more factor features (X;, X,, X;, . .., X,)). The
multiple linear regression equation has the form:
Y, =a,+a, X, +a,X, +a,X;+...+a,X, +e, (1)

whee a,, a,, a,, ... , a, — parameters of the
multiple regression equation, and X,, X,, X,, ...,
X,, — variable models, e — model error.

Denote: dependent variable Y — gross
domestic product (GDP); explicative variables:

X, — budget expenditures; X, — tax revenues to
the state budget; X, — discount rate; X, — money
supply.

Array of variables for constructing a model
based on statistical data for the Ukrainian
economy for 2008-2021 is presented in Table 1.

To estimate the parameters of a linear multiple
regression equation, the least squares method
is used, i.e. a system of normal equations is
constructed, the solution of which allows us to
obtain estimates of regression parameters.

The economic and mathematical model will
be built using GRETL software.

The results of the multiple regression model
are presented in Table 2.

Based on the modelling results, the multiple
regression equation has the form:

Y =186,528 +3,196X, +1,180X, —
~7,978X,-0,316X, +e. (2

Analysis of the economic content of the
model proves the existence of an inverse
relationship between the regressor X, (average
annual discount rate value), X, (money supply
volumes) and the dependent variable Y (nominal
GDP), that is, an increase in the values of
these variables leads to a decrease in Y; and

Fiscal and monetary levers of economic development

( ) ( )
Fiscal levers Monetary levers
|\ ) \C J
( N [ \
Budget Tax
) 8 ~ - operational objective
[—budget planning; N ) of monetary policy;
- budget expenditures' | | - tax benefits; - discount rate;
structure; - tax rates;. - interest rate corridor;
- transfers; _ - tax sanctions; - Jong-term
- budget Ienfjlr\g; - tax c.ontrol; . refinancing;
- budget deficit; - special tax regimes; - foreign exchange
- budget investment; - tax automation; market interventions
- social transfers; - tax credit; and others
- state guarantees - tax holidays
and purchases
- AN 2R J

Figure 1. Fiscal and monetary levers of economic development
Source: Built by the author on the basis of data [1-3; 6]
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Table 1
Array of statistical data for building a model, 2008-2021
: Budget Discount
Year | (bition UAR, v) | (Sxpenditures | il URNI R | Tate (6 per | it GAR, X
2008 948.056 241.4545 170.652 12 515.72
2009 913.345 242.4372 161.578 10.3 487.29
2010 1082.569 303.5887 180.209 7.8 597.87
2011 1316.600 333.4595 243.485 7.8 685.51
2012 1408.889 395.6815 258.298 7.6 773.19
2013 1454.931 403.4032 254.341 6.5 908.99
2014 1566.728 430.2178 277.807 14 956.72
2015 1979.458 576.9114 397.985 22 994.06
2016 2383.182 684.7434 484.130 14 1102.7
2017 2982.920 839.2437 605.269 14.5 1208.86
2018 3558.706 985.842 708.370 18 1277.64
2019 3974.564 1072.891.5 582.736 13.5 1438.31
2020 4194.102 1288.0167 574.250 6 1850.01
2021 5459.574 1490.2589 959.283 9 2047.25
Source: Built by the author on the basis of data [11; 12; 13]
Table 2

Multiple regression model results

Significance

Variables Coefficient Statistical error t-statistics P-value of the regression
coefficient
const 186.528 175.698 1.062 0.3161
X, 3.19645 0.578837 5.522 0.0004 el
X, 1.18013 0.526848 2.240 0.0518 *
X, -7.97870 8.54831 -0.9334 0.3750
X, -0.315953 0.393346 -0.8032 0.4425
Average dependent 2373.116 Standard deviation 1433.284
variables of dependent variables
Sum of squares error 131343.0 Standard model error 120.8043
R-square 0.995082 Normalized R-square 0.992896
F(4,9) 455.2415 P-value (F) 0.000225
Log likelihood -83.89071 Akaike Criterion 177.7814
Schwarz Criterion 180.9767 Hannan-Quinn 177.4856
Criterion
rho parameter -0.427983 Durbin-Watson Statistic 2.708717

Calculated and constructed by the author based on the results of the study

the existence of a direct relationship between
the regressor X, (budget expenditures) and X,
(tax revenues to the state budget and the
dependent variable Y — their increase has a

direct impact on the growth of nominal GDP.

Coefficient of determination R? =
indicates that the variation Y (GDP) is by 99.5%
explained by the variation in the model variables.
This connexion is quite strong, since the multiple

0.995

correlation coefficient R = 0.992896.
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To check the quality of regression, we use
Fisher exact test to check the insignificance of
the regression as a whole and Student's test
to check the insignificance of an individual
coefficient in the regression. If P is the value
(F) < 0.01, the model is significant at the
significance level 0=0.01. For our model, P (F) =
0.000225 < 0.01. Therefore, the null hypothesis
about the insignificance of regression is
generally rejected at the significance level
0=0.05, that is, the coefficients for all regressors
atthe same time are not zero, which confirms the
combined influence of factors on the dependent
variable.

One of the problems that makes it difficult
to obtain reliable modelling results and analyse
functional relationships is the presence of
multicollinearity. Multicollinearity occurs when
more than two factors are connected by a linear
relationship, that is, there is an influence of
factors on each other. Let us check the model
for collinearity using the inflationary factors
method using the VIF criterion (variance
inflation factor). Parameter VIF; for j-regressor
shows how many times the standard deviation
estimate for the coefficient for the regressor
will increase compared to the situation if there
were no multicollinearity. If VIF,> 10, then the
presence of multicollinearity for the j-regressor
is confirmed.

Checking the model for multicollinearity using
the toolkit in GRETL yielded the following VIF
values for regressors: VIF,, = 49.85; VIF,, = 4.35;
VIF,,=1.42; VIF,, = 30.86. As you can see, value
VIF ,,and VIF,,>10, i.e. there is multicollinearity
between variables X, and X,. In addition,
according to Belsley-Kuh-Welsch collinearity
diagnosis, conditionality index (cond) and
variance proportions, which express the fractions
of variance, are given. Each value from variance
proportions corresponds to its own conditionality
index (cond). The sum of elements in variance
proportions columns is always equal to one. We
select the row with the highest conditionality
index (cond), we find the largest values of the
variance fractions in this row. In our case, the
largest fractions of the variables X, and X,,
which means that between the variables X, and
X, multicollinearity is observed. This means that
one of these variables must be removed from
the model. Since according to Table 2. variable
X, is significant, then we will remove X, from the
model. The adjusted model is shown in Table 3.

Alinear three-factor regression model has the
following form:

Y =73,369 +2,798X, +1,247X, —6,780X, +e.(3)
Normalized R? = 0.993148.
Thus, with an increase in budget expenditures

by UAH 1 billion, nominal GDP is growing by
an average of UAH 2.798 billion with constant

Table 3

Results of the adjusted multiple regression model

Significance

Variables  Coefficient Staetliféircal t-statistics P-value of the regression
coefficient
const 73.2693 102.948 0.7117 0.4929
X, 2.79846 0.293893 9.522 <0,0001 ok
X, 1.24787 0.510746 2.443 0.0347 o
X, -6.78012 8.26640 -0.8202 0.4312
Average dependent Standard deviation of
variables 2373.116 dependent variables 1433.284
Sum of squares error 140758.9 Standard model error 118.6419
R-square 0.994729 Normalized R-square 0.993148
F 4,9 629.0937 P-value (F) 1.10e-11
Log likelihood -84.37537 Akaike Criterion 176.7507
P Hannan-Quinn
Schwarz Criterion 179.3070 Criterion 176.5141
_ Durbin—Watson
rho parameter 0.347634 Statistic 2.586134

Calculated and constructed by the author based on the results of the study
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amounts of tax revenues to the state budget at
the level of the discount rate; with an increase
in tax revenues by UAH 1 billion, nominal GDP
increases by UAH 1.24 billion if other variables
remain unchanged; an increase in the discount
rate by 1 percentage point leads to a decrease
in nominal GDP by UAH 6.78 billion. The model
explains 99.3% of the variation in nominal GDP.

GRETL also allows you to plot confidence
intervals for regression coefficients. We get
a result with 95% confidence intervals for the
coefficients of the regression equation (Table 4).

The values of coefficients that are within
the upper and lower limits of the confidence
interval are considered normal. In our case, the
coefficients are within confidence intervals, so
their values are acceptable. True value of the
coefficient for X, — budget expenditures with a
probability of 95% are covered by the interval
[2.14362; 3.45329] billion UAH; at X, — tax
revenues to the state budget with a probability
of 95% are covered by the interval [0.109854;
2.38588] billion UAH; at X, — the discount rate
with a probability of 95% is covered by the
interval [-25.1988; 11.6386] %.

Given the complex realities of today, namely
the increase in the level of inflation, the
increase in the state budget deficit, the war with
Russia, the COVID-19 pandemic, excessive
growth of the money supply in circulation, as
a result of monetary issuance, the reduction
of gold and foreign exchange reserves, the
issues of effective use of fiscal and monetary
levers and their regulatory impact on economic
development become particularly relevant.
Research of existing and search for new effective
tools and forms of implementation of fiscal and
monetary policy, changing the basic conditions
for the functioning of the national economy of
Ukraine becomes a challenge for improving
the effectiveness of fiscal and monetary
regulation.

World experience shows that the selection of
effective monetary policy instruments affects the
economic growth of the country as a whole, the

growth of competitiveness of business entities
and overcoming structural imbalances in the
state economy.

The decline in the effectiveness of market
instruments and high uncertainty in the
context of full-scale military operations made
it impossible to implement monetary policy in
the traditional format of inflation targeting. In
order to preserve macroeconomic stability in
Ukraine, contain panic moods and prevent the
unwinding of the inflationary spiral, the NBU at
the beginning of the war was forced to fix the
exchange rate of UAH to USD and imposed
some administrative restrictions, in particular on
currency transactions and capital movements.
In addition, in accordance with the amendments
made to the legislation of Ukraine, the NBU
received a temporary opportunity for the period
of martial law to purchase government bonds to
finance critical expenditures of the Government
of Ukraine in limited volumes, primarily to ensure
the country's defence capability [13].

Economic collapse, significant budget needs
and adjustments of the hryvnia exchange rate
led to a rapid increase in the level of public debt
relative to GDP. However, this ratio will remain
less than 90% on the forecast horizon due to
significant amounts of grants [13].

Aware of the potential risks of monetization
of the state budget deficit, the National Bank will
finance only critical government expenditures
in limited amounts and only by purchasing
Government securities on the primary market.
The National Bank will also maintain maximum
transparency in covering such operations.
Together, limiting the volume of monetization
of the budget deficit and transparent commu-
nications will prevent the threat of increased
fiscal dominance and, accordingly, the effect
of "fiscal displacement” and high inflation;
weakening confidence in monetary policy
and unbalanced expectations, as well as
complicating the process of Ukraine's European
integration and cooperation with international
financial donors.

Table 4

Confidence intervals for coefficients of the regression equation of the corrected model

Variables Coefficients 95% confidence intervals
const 73.2693 (-156.113, 302.651)
X, 2.79846 (2.14362, 3.45329)
X, 1.24787 (0.109854, 2.38588)
X, -6.78012 (-25.1988, 11.6386)

Calculated and constructed by the author based on the results of the study
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International support will remain a key source
of funding for budget needs. Together with the
increase in market participation, this will allow us
to completely stop monetizing the budget deficit
from 2023.

The results of this study and further
research in this area. Based on the developed
and evaluated model, it is argued that monetary
and fiscal policies jointly affect one of the key
macroeconomic indicators, in particular GDP.
At the same time, an additional analysis of the
dynamics of the main instruments of fiscal and
monetary policy suggests that, on average,
coordinated policies have a greater stimulating
effect on maintaining macroeconomic stability
and non-inflationary economic growth than

uncoordinated ones. The analysis of the
calculation results based on the developed
data model confirmed the importance of mutual
coordination of fiscal and monetary policies.
In addition, monetary policy can increase the
effectiveness of fiscal policy, despite the fact that
it may not be influential.

Thus, taking into account the current risks
of macro-financial instability and the balanced
application of appropriate fiscal and monetary
levers to overcome it are necessary in the
near future, along with the continuation of
in-depth research and analysis of improving
the effectiveness of fiscal and monetary
levers in the Ukrainian economy under martial
law.
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