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ABSTRACT

According to the Ricardian Equivalence theory, private consumption spending
is unaffected by the debt vs tax mode of deficit financing. The study re-examines
the “Ricardian Equivalence” hypothesis in Russia by using private consumption
spending as the dependent variable and government expenditure, government
borrowing, tax, and income as the independent variables. The Ricardian position
offers an intriguing issue in the Russian setting. If the Russian economy exhibits
Ricardian equivalence, the private sector will shift its spending habits and boost its
savings, rendering the policy reforms ineffectual. The ARDL and NARDL models
used yearly time series data between 1988 and 2022. The results refute the Ricardian
Equivalence and support the Keynesian perspective that financing the fiscal deficit
(debt vs tax) does affect private consumption spending. The estimates support
a strong long-run and short-run link between the variables. Estimates confirm
that tax and borrowing mode of deficit financing negatively influences Russia’s
consumption spending. It shows that short-run disequilibrium converges to long-
run equilibrium in the ARDL model at a rate of 85.3% and in the NARDL model
at a rate of 28.6%. The study concludes that the deficit financing strategy should be
carefully devised and supported. Implementing an expansionary fiscal policy will
influence the overall private demand of Russia. A tendency to rely too much on tax
and borrowings as a financing technique negatively influences private consumption
spending. This study contributes to the pool of literature on “Ricardian Equivalence”
and deficit financing by providing new data on how to formulate fiscal policies that
are efficient at financing deficits and sustainable by making prudent expenditures
without endangering the nation’s private consumption.
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AHHOTALIVS

CorsylacHO Teopuy pUKapAMaHCKOWM 3KBVBAJIEHTHOCTM, Pacxoibl Ha YacTHOE IIO-
TpeOJleHMe He 3aBUCIT OT COOTHOIIEHWS TOCYHApCTBEHHOIO IOJITa M HAaJIoroB
npu duHaHCUpoBaHMYM AedulinTa OomKeTa. B maHHOM MccIemoBaHMM IMIIOTe3a
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«PUIKapIMaHCKOV SKBVMBAJIEHTHOCTN» IlepecMaTpuBaeTcs it Poccuut ¢ mconp3o-
BaHVEM B KadecTBe 3aBVCUMOV IIepeMeHHOVI PacxoIoB Ha JIMUHOe IIOTpebiieHMe,
a B KauecTBe He3aBVICVIMBIX IIepeMeHHBIX — TOCYAapPCTBEHHBIX PacXofoB, Tocyaap-
CTBEHHBIX 3aMIMCTBOBaHMM, HAJIOTOB W JJOXOMI0B. PuKapamaHcKas TMIIoTe3a CTaBUT
VHTPUTYIOIIYIO IIPO0JIeMy B POCCUIICKMX yciioBmsx. Ecim poccurickasi 53KOHOMMKA
HAeMOHCTPUPYeT PUKapAMaHCKYIO 5KBMBaJIEeHTHOCTb, TO YaCTHBIVI CEKTOP M3MEeHUT
CBOVI ITPVUBBIYKY B OTHOITIEHWVI PacXOfI0B U YBEeIMYNUT cOepeXXeHws, 9To cfieslaeT ITo-
mTtrdeckne pedopmsl HeadpdexTnsHbIMU. B Mogersix ARDL 1 NARDL wcrons-
30BaJINCh JTaHHbIe BpeMeHHBIX psAnoB ¢ 1988 mo 2022 r. IlosrydyeHHble pe3ysIbTaThl
OIIPOBEPTAIOT PUKAPAMAHCKYIO SKBUBAJIEHTHOCTh W IIOATBEPXXIAIOT KeVHCHaH-
CKYIO TOUKY 3peHMs], COIJIaCHO KOTOpOW pMHaHCHpOBaHMe OIOIXeTHOro medu-
uuTa (JOJIT IO CPaBHeHMIO C HajloraMy) HAeVICTBUTeIbHO BiIMseT Ha pacxXoibl Ha
mraHoe nioTpebrreHme. OIeHKNM TOATBEPXKIAIOT HaIvde CVYITBHON JOITOCPOYHOV
¥ KPaTKOCPOUYHOVI CBS3W MeXIy IepeMeHHBIMN. Takke pacdeThl IIOATBEPXKAAIOT,
YTO HAJIOTOBBIV U 3a€eMHBIVI CITOCOOB! PVHAHCHPOBaHMS edUIINTa OTPULIATEITBHO
BJIVISIIOT Ha IIOTpeOuTesIbCKIe pacxonbl poccusH. ITokasaHo, 9YTO KpaTKOCpOUHOe
HepaBHOBece CXOIUTCS K JOJITOCpOoYHOMY paHOBecuio B Mofe ARDL co cko-
poctsio 85,3%, a B Mopgest NARDL - co ckopocTbio 28,6%. B ncciienosannm fgesa-
eTcsl BBIBOJT O TOM, UTO cTpaTervs dvHaHCUpoBaHM AednInTa OropkeTa JOIDKHA
OBITH TIIATEJIbHO IIpoAyMaHa. IIpoBeeHVe SKCITAHCMOHMCTCKON (PUCKAIBHOM IIO-
JINTUKY OKaXKeT BJIVSIHVE Ha COBOKYITHBIV YacTHBIV crrpoc B Poccum. Termenmms
CJIVIIIKOM CMJIBHO II0JIaraThCsl Ha HaJIOTV M 3aIMCTBOBaHMS B KadecTBe MeTOfa
duHaHCHMpPOBaHMS HeTaTMBHO BIIMSET Ha Pacxofibl Ha JIM4Hoe IoTpebieHne. [laH-
HOe MccileloBaHMe BHOCUT BKJIaf, B JINTepaTypy MO «pUKapAMaHCKOV SKBMBaJIeHT-
HOCTM» M HPUHAHCUPOBaHUIO JTepUITNTa, TTPEIOCTaBIAsA HOBBIe JaHHBIe O TOM, KaK
IPOBOANTE (PUCKATIBHYIO MOIUTHUKY, 3P PEeKTUBHYIO 111 dVHaHCHMPOBaHM: fedn-
LIWTa ¥ YCTOMYMBYIO 3a CYeT Pa3syMHBIX PacxomdoB 0e3 yrpo3bl I YaCTHOTO IIOTpe-
OJIeHMS CTpaHBI.

KIJIFOYEBBIE CJIOBA

ARDL, NARDL, norpeOuresbckme pacxoribl, pvHaHCHMpOBaHMe geduInTa, prKap-
AMaHCKas 5KBMBaJIeHTHOCT, TOCyIapCTBeHHbIe 3aMMCTBOBaHMs, (prcKasIbHasI TI0JIN-
TVKa, O1o/KeTHBIV TedpurnT, Poccus

1. Introduction
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Private consumption has accorded
a multitude of emphasis in modern eco-
nomics. Private consumption is a result
of the involvement of the government
and other market participants [1]. The
essential and fundamental for the coun-
try’s progression to sustainable economic
expansion is private consumption, which
corresponds to an economy free of defi-
cits and in equilibrium [1; 2]. An impor-
tant concern in macroeconomics is how
the budget deficit affects private con-
sumption [2; 3].

There are three different viewpoints
regarding the effect of deficit financing
on private consumption. According to the
Keynesian school of thought, private con-
sumption is affected by fiscal deficits and
the way they are financed [4]. According
to the Ricardian Equivalence theory, pri-
vate consumption is unaffected by the fis-
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cal deficit and the resources often used to
finance it. However, according to neoclas-
sical viewpoints, the rise in interest rates
and the debt financing of the deficit might
reduce private spending [5-8].

In the endogenous growth theory
context, contemporary theoretical ideas
on the effects of fiscal policy parameters
and macroeconomic variables are large-
ly based on R. Barro’s work [5; 9; 10].
According to the endogenous growth
model, government spending boosts
economic growth by, on the one hand,
managing domestic demand and, on the
other, cutting production costs or in-
creasing the utilisation efficiency of pro-
duction inputs [11].

At the same time, expansionary fis-
cal policy (maintaining high government
expenditures) requires a corresponding
level of tax or debt burden which, in turn,
has a negative effect on growth. Since the
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method used to finance deficits deter-
mines a fiscal policy’s overall impact, the
Ricardian equivalence hypothesis - also
known as “Barro-Ricardian Equivalence”
by Buchanan in his paper “Barro on the
Ricardian Equivalence Theorem” - must
meet certain requirements [12].

In the public finance literature, there
are divergences of opinion on how to
fund the deficit and its consequences.
Others contend that increasing domes-
tic government debt via debt financing
increases interest rates. Foreign debt is
undesirable since it puts a country’s sol-
vency in danger. Other adverse effects
will result from the alternative ways to
pay for government expenses using mon-
ey [13]. In developing countries, one of
the cornerstones of short-term stabilisa-
tion and medium-term adjustment strat-
egies is reducing the amount of the defi-
cit [2; 3].

Ricardian and Keynesian schools
of thought have different policy con-
sequences; if Ricardian Equivalence is
valid, fiscal policy will be ineffectual.
Contrary if the Ricardian Equivalence
does not hold, it does matter how the
government finances its expenditures.
As deficit financing would raise domestic
interest rates, create inflation, and increa-
ses private consumer spending, it would
displace private investment and impede
growth [14].

Around the world, fiscal policy has
been a major factor in fostering stability
and economic progress. If the Ricardian
equivalence is valid for the Russian eco-
nomy, households will shift their expen-
diture patterns and increase their
savings, rendering the policy reforms in-
effectual [15-17].

The primary objective of the research is
to provide empirical evidence to support
the Ricardian equivalence in the Russian
context.

Which can be further hypothesized in
the Russian context.

Ricardian Equivalence Preposition:

HO,: Government Borrowing has no
impact on private consumption spending.

HO,: Government Tax policy has no
impact on private consumption spending.
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Keynesian Preposition:

H1,: Government Borrowing will im-
pact private consumption spending.

H1,: Government Tax policy will im-
pact private consumption spending.

If HO, and HO hold when the private
sector of Russia behaves according to the
Ricardian theory. Contrary, if private sec-
tor alters its consumption spending due to
a change in government borrowing and
tax policy, then Keynesian proposition
holds (H1, and H1, will be confirmed).

2. Literature Review

A growing number of studies have
examined the efficacy of these hypotheses.
However, the findings of these empirical
investigations are inconsistent and deba-
table across nations, data, and techniques.
Most of this research focuses on indu-
strialised nations [2].

2.1. Russia’s Fiscal Imbalance

Initially, productivity was lower in
countries like Russia (excluded from
global integration). Russia’s economic
development began its upward trend in
1998 after the Union of Socialist Soviet Re-
publics (USSR) collapsed in 1991, which
diminished GDP per capita. However,
there was significant fluctuation along the
way [18; 19].

The root of Russia’s economic issues
lies within itself; in 2014’s first half, the
Russian economy slowed down even
more than in 2013, when it had the lo-
west GDP growth at 1.3%. The problem
was made worse in 2017 when the GDP
growth rate continued to shrink, and the
workforce decreased by 0.5% to 0.7% an-
nually during the decade prior, posing
a further danger to slow economic deve-
lopment by 0.5 percentage points. Rus-
sia’s GDP growth rate was 2.8% in 2018,
212% in 2019, 2.12% after COVID-19,
and 2.6% in 2020 before rising to 4% in
2021 [11].

Russia’s discretionary fiscal policy
involves altering taxes and expenditures
for the government. In order to boost or
decrease its domestic demand, the go-
vernment implements either expansion-
ary or constricting fiscal policies. In 2000,



Journal of Tax Reform. 2023;9(3):359-375

eISSN 2414-9497

Russia’s Structural Balance' as a percent-
age of GDP was 2.6%; by 2004, it had
increased to 4.7% of GDP. In 2015 and
2017, the structural Balance was -3.07%
and -1% of GDP, respectively. In 2022,
it increased to 0.07% of GDP due to high
government spending and the special
military operations in Ukraine (Figure 1).

Such a trend in Russia’s structural ba-
lance creates pressure on macroeconomic
variables like domestic consumption, sa-
vings, and general price levels [20]. Increa-
sing taxes or borrowing will be necessary
to cover this fiscal imbalance (from the
domestic market or international institu-
tions). Russian government debt as a per-
centage of GDP decreased from 44% in
2001 to 9.9% in 2009, and it will reach 16%
in 2022 (see, Figure 1). The average debt
from 1999 to 2022 was 21.3% of GDP. With
an average revenue from taxes of 34.5% of
GDP from 1999 to 2022, the tax revenue ex-

! The IMF calculates and reports structural
Balance as a percentage of GDP. Structural ba-
lances are expressed as a percentage of potential
outputActual output less prospective output ex-
pressed as a percentage of potential output is the
output gap. The impacts of transitory fiscal ini-
tiatives, the impact of changes in interest rates and
debt-service costs, as well as other non-cyclical
changes in net lending/borrowing, all affect the
structural balance. (https://www.imf.org/en/
Publications/ WEO/ weo-database /2022 / October)

hibits a trend that is the reverse of the gov-
ernment debt from 2009 on (see Figure 1).

Russia has gradually put into operation
several measures that support fiscal stabi-
lity. As a former superpower rose from
hibernation, Russia aimed to progressive-
ly strengthen its economy [21]. Since 2014,
Russia has been in a globalisation stage but
has faced two challenges. The first was that
trade and commerce in Russia were heavily
impacted by the drop in commodity prices,
with curves declining in many industries.
The second was the Russia’s special mili-
tary operations in Ukraine the worsened
its relations with the West, which inclu-
ded sanctions and countersanctions. Rus-
sia has been progressively improving since
2019 due to deliberate budgetary measures
which led to a steady decline in domestic
inflation, fiscal deficit and increase in tax
revenue [20; 22; 23].

Around the world, fiscal policy has
been a major factor in fostering stability
and economic progress. If the Ricardian
equivalence is valid for the Russian eco-
nomy, households will shift their expen-
diture patterns and increase their sa-
vings, rendering the policy reforms inef-
fectual [15-17]. The primary objective of
the research is to provide empirical evi-
dence to support the Ricardian equiva-
lence in the Russian context.
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Figure 1. Trends of Russian Structural Balance, Government Revenue
and Government Expenditure as per cent of GDP

Source: World Economic Outlook data by International Monetary Fund (IMF).
Available at: https:/ /www.imf.org/en/Publications/ WEO/weo-database /2022 / October
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2.2. Imperial Studies

Early studies [24], demonstrated that
financing a deficit will significantly af-
fect private consumption [7], suggested
that the standard approach does not con-
sider people’s rational expectations and
would support Ricardian equivalence.
Consumption-saving behaviour is based
on a person’s rational expectations about
the impact of fiscal measures. Kormen-
di’s consolidated method received several
comments and replies [25-31].

Modigliani & Sterling [30; 31] criti-
cized Kormendi [7] contended that Ri-
cardian equivalence and the life-cycle
theory were incompatible with Kormen-
di’s definition, and that wealth, taxation,
and government spending all had an im-
pact on consumption.

Seater & Mariano [32] have estima-
ted the consumption function and their
findings are consistent with the Ricardian
equivalence hypothesis.

Kormendi & Meguire [8] eased the
constraints imposed by Modigliani &
Sterling and therefore dismissed the re-
strictions.

Feldstein & Elmendorf [26] concluded
that the increase in taxes had a significant
impact on consumer expenditure and
that the increase in government spending
would have no impact on consumption,
which would invalidate the Ricardian
equivalence. In addition, they argue that
the results of Kormendi’'s study favour
the Ricardian equivalence due to the in-
clusion of the Second World War years.
These were years characterized by scar-
city, rationing, and patriotic self-restraint
appeals, which led to an abnormally high
rate of savings at a time when government
budget deficits were huge.

Butkus et al. [33; 34] found that in-
crease in public debt to GDP ratio is more
likely to result in a positive debt effect on
private consumption and investment.

A positive relationship between pub-
lic debt and private consumption and eco-
nomic growth was found in China [35].
Sardoni [36] rejects Ricardian Equivalence
on two grounds first is the economic role of
the state as merely “parasitic’. Second the
unwarranted extension of the microeco-
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nomic analysis of debts to the macro-eco-
nomic level. Further, Banday & Aneja [37]
and Pickson & Ofori-Abebrese [38] add
found that government may help increase
the rate of economic growth and guaran-
tee a steady and sustainable ratio of the
public debt to GDP by reorganising its
spending.

Study done by Magazzino [39] found
no evidence of Ricardian proposition in
Russia. Contradicting to the results of
Magazzino, a study by Polbin & Sinel-
nikov-Murylev [40] measure the impact of
fiscal policy on aggregate consumption of
Russia. Study uses simultaneous equation
model on time series data from 1999 to
2019 and the estimates supports Ricardian
equivalence hypothesis.

Molefe & Mah spanning the period
1995 to 2019, which was derived from
OECD and IMF, this current study disco-
vered a positive and significant relation-
ship between both short- and long-term
interest rates in BRICS economies. More-
over, the results of the study revealed
a negative and significant relationship
between GDP and fiscal deficits. These
results confirmed that fiscal deficits hypo-
thetically crowd out private investment
and consumption through increased
effects on interest rates. Therefore, the
implementation of policy mix (interac-
tion between monetary policy and fiscal
policy [41] rejects Ricardian hypothesis
in all BRICS countries. They found that
results confirmed that fiscal deficits hy-
pothetically crowd out Russia’s private
investment and consumption through in-
creased effects on interest rates.

Joy & Panda [42] studies measured
the sustainability of public debt among
BRICS (Brazil, Russia, India, China, and
South Africa) countries. They concluded
that the region’s nations must take the
essential steps to manage their debt and
finances efficiently in order to enhance
their primary balance. In adding, regard-
less of their ideology and political obliga-
tions, governments must prioritise eco-
nomic responsibility [43].

Based on a brief review of the lite-
rature, the empirical study that tried to
determine how deficit financing affected
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private consumption came up with con-
flicting findings, possibly as a result of the
technique, research duration, and sample
size. Furthermore, there are very clear gaps
that the studies conducted in the Russian
context to examine the impact of deficit fi-
nancing on the economy empirically have
also yielded mixed results [39-44]. This
study explores the connections between
Russia’s deficit finance, trade openness,
and private consumption using the ARDL
and NARDL approaches.

3. Methodology

The Keynesian and Neoclassical
viewpoints assert that the private sector
is short-sighted, and that deficit financing
will consequently have an effect on pri-
vate consumption [6; 8; 14].

Contrarily, the Ricardian equivalence
postulates that because the households
are discerning and forethoughtful, deficit
financing will not have an influence on
consumption expenditure [5]. This is so
that households can account for the po-
tential tax that the present debt will en-
tail. They will also evaluate the fact that
because debt financing is being used in its
place by the government, the future tax’s
present value is equal to the current tax
advantage [5; 6].

The lifetime utility function of the
life cycle income hypothesis states that
the individual lifetime utility o will be
the accumulation of utility o(PCS,) from
consumption throughout the duration of
a consumer’s life (where t is the time range
from 1 to T):

T
o= ZG(PCSt). (1)

With the caveat that any outstanding
debt must be settled at the end of the in-
dividual’s life, it is thus assumed that in-
dividuals could borrow funds and invest
it at an exogenous rate. Each person’s
budget will therefore be constrained by:

T T
ZPCStSTO"'ZYH @)
t=1 t=1

where, 1, represents an individual's
wealth, while Y, represents their income.
According to Eq. (2) everyone will adhere
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to the spending limit evenly and since
consumption will have a positive margi-
nal utility, the Lagrangian maximisation
function will be:

L= iG(PCS,) +
=1

L ©
N x[rﬁzyt—zpcst).

t=1 t=1
Eq. (4) represents the overlapping ge-

neration prepositions of Ramsey [45] and

Diamond [46] for rational individual [5]:

PCSt+1 :Yt + Yt+1 (4)
1+o

Where, ¢ is the discounting rate;
PCS,../ (1+¢) and Y.,/ (1+¢) re-
presents the present value of private
consumption spending and income
respectively. By incorporating tax impact
in Eq. (4) we get Eq. (5):

PCS, +

t

1+¢

pcs, + L% _
1+¢ 5
:(Y —TAX )+(Yl+1_TAX1+1). ( )
' ! 1+0

However, if there is a budget deficit at
time ¢, where TAX,,, < TAX, = Government
Spending (GS) and ATAX = TAX, - TAX,,,
and if we consider GOVB, to represent the
government borrowing, the rise in an in-
dividual’s disposable income will be equal
to GOVB, = ATAX.

Assuming that the debt would ma-
ture in the following year, TAX,,, is the
tax due, and it is also the case that the
individual will earn interest in addition
to the principal amount of GOVB, i.e.
(1+¢)GOVB,=GOVB,,:

PCS, +%:(Yt -TAX,)+
1+¢
+ (LAXMJ +(1+9)GOVB.,.
1+o¢

LHS of eq. (6) shows that an indivi-
dual’s consumption spending includes
current as well as future consumption.
RHS of eq. (6) equates the total tax reve-
nue (current + future tax revenue), re-
ceipts of interest, and principal amount of
government debt.

Q)
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The government budget constrain can
be written as follow:

©

[ e GOVEXPdt <
t=0

)

<-GOVB(0)+ [ e™TAX,dt.
20
Where, government expenditure
(GOVEXP,) is less than equal to the
government borrowings debt (GOVB),
and the present value of tax at (e™)
and government borrowings.
The budget deficit is the change in rate
of stock of debt GOVB, (see, Eq. (8)):

GOVB, =[GOVEXP, ~TAX, ]+
+¢(GOVB)-GOVB..

The overlapping generation model of
government budget will be (see, Eq. (9)):

®)

TAX, T4 GOVEXP, +
1+0 ©)
+%+ (1+¢9)GOVB,.
1+0o

The private sector faces challenge
for temporal optimization ie. MAX
o =o(PCS,PCS,,,), Subject to Eq. (6) and
Eq. (9), the choice of optimization based on
Eq. (6) and Eq. (9) for private and govern-
ment respectively. A fiscal deficit today
will result in future tax obligations as the
burden of the deficit falls on the next gene-
ration, which in turn lowers their welfare.

According to the Ricardian equivalence
hypothesis, government borrowing cannot
change private consumption spending (as
they are rational and far-sighted). The pri-
vate sector may predict future government
spending by substituting Eq. (9) into Eq. (6)

A

we get Eq. (10).

PCS,.,
GOVEXP, }_ 10)

t+1
- {TAXt +%} +(1+9)GOVB,.
1+¢

Y,

{PCSt +
1+o

+ {GOVEXPt +

The real budget constraint on the pri-
vate sector is demonstrated in Eq. (10); taxes
and deficits are not taken into account. Ac-
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cordingly, the private sector’s optimal con-
duct is akin to the Ricardian equivalence in
that it depends on new revenue, financial
restrictions, and government spending but
not on deficit or taxation. Current private
consumption spending (PCS), as defined
by Keynesian school of thought, will alter as
a result of changes in government spending
and the method used to fund it (taxes vs.
debt). By shifting the responsibility for debt
repayment on the next generation, the pre-
sent generation will benefit at their expense.
Private consumption spending may be
determined to be a function of government
expenditure, borrowing, tax revenue, and
income [5; 7; 17; 24; 47] is as follow:
PCS, =
= f(GOVEXP,, GOVB,, TAX,, Y,),
where, PCS is private consumption spen-
ding at time {, GOVEXP is government ex-
penditure at time f{, GOVB is government

borrowing at time ¢, TAX is tax revenue at
time £, and Y as domestic income at time ¢.

(11)

3.1. Econometric Model

The study investigates the relation-
ship between the private consumption
spending and mode of deficit financing.
We used the Auto-Regressive Distributed
Lag (ARDL) and Non-linear Auto-Regres-
sive Distributed Lag (NARDL) for the in-
vestigation [48]. Hence, Eq. (12) represents
the ARDL and NARDL long-run equation
of private consumption spending:

PCS, =y, +7v,GOVEXP, +
+y, GOVB, +7.TAX, +7,Y, +5,. 12

We estimate the ARDL model (see
Eq. (13)) for private consumption spen-
ding in order to look into the cointegration
between the variables given in Eq. (12):

APCS, = o, + Y. a,,APCS, ; +
t=1

+Y " 0, AGOVEXP,_, + 0;,AGOVB,_, +
=1 t=1

. . (13)
+ a ATAX,  + Y ogAY,  +
t=1 t=1

+ B,PCS, , +B,GOVEXP,_, +
+B,GOVB,_ +B,TAX, , +B5Y,, +¢,.
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In this case, A stands for the first dif-
ference operator. The ARDL model’s
short-run and long-run coefficients are
represented by o, ... a;and B, ... Bs; &, rep-
resents the white noise terms.

The Eq. (14) presents the error cor-
rection model to represent the rate of
adjustment to the long-run equilibrium,
as shown below:

APCS, . +

1

APCS, =a,+) o,
t=1

+ 0, AGOVEXP, ; +
t=1

(14)

+> a3 ,AGOVB,_ + > a, ATAX,  +
=1 t=1

+ Y a5 AY,  +ECT, , +g,.
=1

The ARDL establish only linear re-
lationship. Hence, we further estimate
the NARDL model [49; 50] to capture the
long-run and short-run asymmetric rela-
tionship of government borrowing and
tax on the private consumption spending
in the presence of other explanatory varia-
bles specified in Eq. (12):

PCS, =6,+6,GOVEXP, +
+ 0,GOVB, +0,GOVB, +
+0,TAX, +0;TAX, +0,Y, +¢, .

(15)

Eq. (15) divides the GOVB and TAX
into two categories: positive and negative
effectsof GOVBand TAX on PCS. Here, our
parameters are 6,,6,,6,,0,,0,,0;,0,;
GOVB, =GOVB,+GOVB; =GOVB; and
TAX, =TAX,+TAX; =TAX, are the vec-
tor of unknown LR parameters. Where +
and - signify the “partial sum of positive
and negative variation” in GOVB and
TAX, respectively:

t
GOVB; =) AGOVB;

j=i

Max(GOVB,, 0)| GOVB; =

M-

I
=N

(16)
]

t t
=Y AGOVB; =) Min(GOVB,, 0).
j=i

j=1
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t
TAX; =) ATAX;
j=i

t
=Y Max(TAX;, 0)| TAX; = 17)
j=1

t t
=Y ATAX; =) Min(TAX,, 0).
j=i j=1
Where AGOVB;, AGOVB,, ATAX/,
ATAX; are computed as positive and
negative shocks of government borro-
wings and tax. By pursuing the approach
of Patel & Mehta and Shin et al. [49; 50]
the following equation represents a non-
linear ARDL model that incorporates the
short-run and long-run asymmetric rela-
tionship between PCS, GOVB and TAX
in the presence of other explanatory va-
riables:

APCS, = o, + Y a,,APCS,  +

i=1
+ Zn:%
i=1

+> 0, AGOVB;, +
i=1

AGOVEXP,_, +

1

(18)

+Y 0, AGOVB,_, + > o ATAX;  +
t=1

i=1
+ ZocéiATAX;i + Z(x7
t=1 i=1
+ B,PCS, , +B,GOVEXP, | +
+ B,GOVB,", +B,GOVB,_, +
+ B, TAX, , + B, TAX, , +
+ B7‘Yt71 + gt‘

AY, +

1

Where 1 denotes optimal lag order and
n n
Doy to Day,
i=1 i=1

denotes the short-run relationship of ex-
planatory variables with positive and
negative shocks of GOVB and TAX on
PCS. Whereas B, to B, measure the long-
run relationship of the same. After esti-
mating Eq. (18), the short run and long
run asymmetries can be estimated using
Wald test.

Now, the restricted error correction
model for NARDL is proposed as fol-
lows:



eISSN 2414-9497

Journal of Tax Reform. 2023;9(3):359-375

APCS, =y, APCS,  +
i=1

+ > w,,AGOVEXP, , +
i=1

n (19)
+> (W5, AGOVB! | +y3AGOVB, )+

i=1

+ Z (WL ATAX] +y , ATAX, )+
i1

+> Y AY,  +ECT,, +g,.
i=1

Where v,; to y;; are the short-run coeffi-
cients, whereas vy, y;; and v,,, y,, de-
notes the positive and negative shocks of
GOVB and TAX respectively.

3.2. Data and Variables

The analysis takes into account the
time series data of the variables from
1988 to 2022; the variable representation
and descriptions is presented in listed in
Table 1. The GDP deflator deflates the
nominal variables into real ones (2004-05
constant price).

4. Results

The average PCS, GOVEXP, GOVB,
TAX, and Y values are 69.201, 18.023,
18.455, 13.238 and 3.202, respectively
(Table 2). Each underlying variable’s
standard deviation is lower than its mean
value, indicating steady variance across

the sample period. The Jarque-Bera test
statistic supported the normal distri-
bution of all the variables. Primary evi-
dence of the relationship between private
consumption expenditure, government
borrowings, tax, and income is asser-
ted by the correlation estimates between
private consumption expenditure (PCS)
and GOVEXP (0.0.847), GOVB(-0.284),
TAX(-0.663), and Y(0.870) [24; 26; 33-36].

In order to determine the magnitude
and trajectory of the relationship between
private consumption spending, modes of
financing the deficit, government expde-
niture and income, the ARDL and NARDL
is used. The main restriction of ARDL and
NARDL states that the series shouldn’t be
integrated at order I(2) in order to prevent
spurious results [49; 51]. The stationarity
of the series is examined using the ADF
and PP. The outcomes of the unit root test
are shown in Table 3.

The stationary at I(1) is confirmed by
the ADF and PP findings at a 1% level of
significance. No series is I(2), which meets
the first criterion of ARDL and NARDL, ac-
cording to the findings of unit root testing.

Table 4 displays the test estimates for
the ARDL and NARDL bound test. The
ARDL and NARDL estimated F-Statistics
exceed the 99% upper bound, suggesting
that the null hypothesis of no cointegra-
tion is rejected and that there is both line-
ar and nonlinear cointegration among the
variables being studied [49; 51].

Table 1
Variable Representation and Description
. Variable Dependent / .
Vel representation Independent DL i G
Private Consumption PCS Dependent Final consumption expenditure is
Spending the sum of private final consumption
expenditure as a percentage of GDP
Government GOVEXP Independent Total expenditure of central government
Expenditure percentage of GDP
Government GOVB Independent Total of government debt (domestic)
Borrowings as a percentage of GDP
Tax Revenue TAX Independent Tax revenue refers to compulsory
transfers to the central government for
public purposes as a percentage of GDP
Income Y Independent The annual percentage growth rate

of GDP

Source: World Economic Outlook data by International Monetary Fund (IMF) Retrieved from https://
www.imf.org/en/Publications/ WEO/weo-database /2022 /October


https://www.imf.org/en/Publications/WEO/weo-database/2022/October
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Table 2
Descriptive Statistics and Correlation Matrix
. PCS | GOVExp GOVB TAX Y
Mean 69.201 18.023 18.455 13.238 3.202
Median 69.102 17.916 13.891 13.244 4.300
Maximum 75.423 20.786 48.983 16.622 8.499
Minimum 65.821 16.435 6.495 9.183 -7.799
Std. Dev. 2.436 0.977 13.463 2.223 3.064
Skewness 0.603 1.222 1.232 0.021 -1.033
Kurtosis 3.065 4.854 3.006 2.096 3.991
Jarque-Bera 1.278 8.237 5.059 0.682 4.595
Probability 0.527 0.162 0.796 0.710 0.100
Correlation Matrix
PCS -
GOVEXP 0.847* -
GOVB -0.284** -0.333 -
TAX -0.663* 0.486* 0.021 -
Y 0.870* 0.800 0.259 -0.626* -
Note. *, **, *** indicates significant at 1%, 5% and 10% level of significance, respectively.
Source: Authors’ calculations from EViews
Table 3
Results of Unit Root Tests
ADF | PP
Variables Level form

Intercept and trend Intercept ‘ Intercept and trend Intercept

PCS -3.3624 -3.3104 -3.2848 -3.3926
GOVEXP -3.9119** -3.8135*% -3.8763** -3.5047*
GOVB -1.3316 -2.1492 -1.1476 -2.5418
TAX -3.1264 -1.4466 -2.3209 -1.4466
Y -3.8768 -3.1625 -3.7854 -3.1625
First Differenced

Intercept and trend Intercept Intercept and trend Intercept
PCS -4.8869* -4.9927* -10.5773* -9.8577*
GOVEXP -5.3261* -5.5067* -10.6185* -10.8624*
GOVB -3.8717* -3.0801* -4.0595* -3.0806*
TAX -3.6051* -3.8641* -3.9031* -3.9577*
Y -5.5550* -5.7536* -11.8796* -12.1089*

Note. *, **, *** indicates significant at 1%, 5% and 10% level of significance, respectively.
Source: Authors Calculation using EViews

Table 4
ARDL and NARDL Bound test Results
. ARDL NARDL
E-Statistics
7.832* 8.983*

Significance Lower Bound ‘ Upper Bound Lower Bound ‘ Upper Bound
10% 22 3.09 1.99 2.94
5% 2.56 3.49 2.27 3.28
1% 3.29 4.37 2.88 3.99

Note. *, **, *** indicates significant at 1%, 5% and 10% level of significance, respectively.
Source: Authors Calculation using EViews
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The estimations of the long-run and
short-run coefficients of the ARDL and
NARDL co-integrating equations, name-
ly Egs. (12), (14), and (15), and (19), are
shown in Table 5 accordingly.

The ARDL estimates shows signifi-
cant and positive long-run as well as the
short-run relationship between govern-
ment spending (GOVEXP) and private
consumption spending. The coefficient
of government expenditure shows that
1% increase in government expenditure
will lead to 0.98% (in the long-run) and
0.27% (in the short-run) increase in pri-
vate consumption spending respectively.
The long-run coefficient value of govern-
ment borrowing (GOVB), which is ne-
gative and significant, indicates that a 1%
rise in government debt entails 0.07% (in
the long-run) and 0.13% (in the short-run)
decrease in private consumption spen-
ding. The private sector will substitute
its current spending with investments
in secured government debt securities.

It is clear that private consumption
spending of Russia rejects the Ricardian
preposition and is not unconcerned with
the debt-based method of funding the fis-
cal deficit [33-35; 42]. A 1% rise in tax will
result in a 0.04% fall in private consump-
tion spending in long-run, and 0.31% in
short-run.

The findings corroborate earlier re-
search that found that using taxes to fi-
nance the fiscal deficit will lower private
sector consumption [24; 26; 39; 41]. The
positive and significant coefficient value
of income asserts that 1% increase in in-
come will increase consumption spending
in the long-run as well in short-run by
0.39% and 2.04% respectively.

Table 5 also reports the results of the
NARDL estimation indicating the short-
run (Eq. (19)) and long-run (Eq. (15)) coef-
ficients. In terms of the asymmetric impact
of government borrowings (GOVB) on
private consumption spending, the results
show that positive shocks in GOVB lead
to a decrease in PCS and negative shocks
increase in PCS.

Furthermore, every 1% increase in
GOVB leads 0.42% decrease in PCSand 1%
fall in GOVB will increase PCS by 0.02% in
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the long-run and 0.34% in the short-run,
this clearly indicates government bor-
rowing from domestic debt market lead
to crowding out effect and will also neg-
atively impact the private consumption
spending, which asserts Keynesian prepo-
sition in Russian context [33; 42; 43].

Every 1% increase in TAX results in
a 0.89% reduction in PCS in long-run and
2.54% reduction in PCS in the short-run.
Furthermore, any reduction in TAX will
not necessary will increase PCS in the
long-run (as the coefficient in insignifi-
cant) a result, the magnitude and direction
of causality between negative TAX and
PCS obviously warrants additional inves-
tigation. In short run negative shock in
TAX will increase the PCS by 0.04%. The
results of other explanatory variables are
similar to the ARDL model.

The error correction term in the dy-
namic model represents the adjustment
rate to long-run equilibrium. For both
ARDL and NARDL models, the error
correlation term (ECM) is signification
(statistically) and negative indicating
a stable long-term association between
variables [52]. It shows that short-run
disequilibrium converges to long-run
equilibrium in the ARDL model at a rate
of 85.3% and in the NARDL model at
a rate of 28.6%. This shows that the ARDL
model offers a faster adjustment to the
equilibrium of long-run relationships.

In Table 5, the model’s diagnostics
are also presented. Both models are de-
termined to be compatible by the model
diagnostic estimates. With an R-Square of
0.96 and an adjusted R-Square of 0.86, the
NARDL model fits the data better. The R
of the estimated consumption function in
line with the previous studies on the Ri-
cardian equivalence. These studies have es-
timated the aggregate consumption func-
tion and have observed similar R* values:
Kormendi [7] adjusted R*= 0.999; Bernheim
& Bagwell [53] adjusted R?= 0.91; Moore
[13] adjusted R* = 0.9917; and Feldstein &
Elmendorf [26] adjusted R*= 0.99. The LM
test and Jarque-Bera support no serial cor-
relation amongst the residuals. In Ramsey
functional form, the model fits well and has
no heteroscedasticity.
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Table 5
Results of short-run and long-run relationship using ARDL and NARDL model
ARDL NARDL
Variables . .
Coefficient (Prob.) Coefficient (Prob.)
Long Run Coefficients
GOVEXP 0.983 (0.012*) 0.807(0.004*)
GOVB -0.017 (0.000%) -
GOVB_POS - -0.420 (0.040**)
GOVB_NEG - 0.025 (0.017**)
TAX -0.048 (0.046**) -
TAX_POS - -0.892(0.026**)
TAX_NEG - 1.165 (0.133)
Y 0.389 (0.066***) 0.313(0.000%)
Constant 45.430 (0.000%) 53.085 (0.067*+*)
Short Run Coefficients
A(PCS (-1)) 0.052 (0.053**) 0.234 (0.014%)
A(GOVEXP) 0.247 (0.206) 0.011(0.009%)
A(GOVEXP (-1)) -0.011 (0.989) -
A(GOVB) -0.138 (0.002*) -
A(GOVB (-1)) 0.116 (0.895) -
A(GOVB_NEG) - 0.304 (0.003*)
A(GOVB_NEG (-1)) - 0.271 (0.020*)
A(TAX) -0.315 (0.000%) -
A(TAX(-1)) -1.529 (0.000%) -
A(TAX_POS) - -2.544 (0.001%)
A(TAX_POS (-1)) - 1.376 (0.217)
A(TAX_NEG) - 0.047 (0.078***)
A(TAX_NEG (-1)) - 0.271 (0.203)
A(Y) 2.043 (0.000%) 0.637 (0.000%)
A(Y(-1)) 0.637 (0.003*) -
ECT(-1) -0.853 (0.000%) -0.286 (0.000%)
Diagnostic tests
Wald, ; Asymmetry (GOVB) - 34.689 (0.000%)
Waldg; Asymmetry (GOVB) - 4.319 (0.026**)
Wald, ; Asymmetry (TAX) - 39.486 (0.000%)
Waldg; Asymmetry (TAX) - 6.184 (0.090***)
R-squared 0.8906 0.963
Adjusted R-squared 0.789%4 0.869
Normality 0.920 (0.631) 0.767 (0.681)

[Jarque-Bera (p-value)]

Serial correlation

[LM Test F-statistic (p-value)]

Heteroscedasticity

[Breusch-Pagan-Godfrey (p-value)]

Ramsey RESET Test
[F-statistic (p-value)]

0.291 (0.752)
0.809 (0.563)

1.079 (0.319)

2.368 (0.241)
1.207 (0.448)

0.768 (0.430)

Note. *, **, *** indicates significant at 1%, 5% and 10% level of significance, respectively.

Source: Authors Calculation using EViews
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Figures 2 and 3 for both models show
the results of the CUSUM and CUSUMSQ
tests used to determine the model’s stabi-
lity. Long-run estimates’ stability is con-
firmed by the model’s apparent resilience
during structural breaks. To confirm the
long-run and short-run asymmetry, we
performed the Wald test. The significant

Wald test confirms the long-run and short-
run asymmetric nexus between govern-
ment size and trade openness. Further, the
cumulative dynamic multiplier is used to
assess the short- and long-run asymmetric
influence of GOVB and TAX on PCS (see
Figure 4). It estimates the percentage point
change in PCS due to one percent positive
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0.84
0.4
-4
-8 0
22— 4t
9 10 11 12 13 14 15 16 17 18 19 20 9 10 11 12 13 14 15 16 17 18 19 20
—CUSUM = - 5% Significance — CUSUM of Squares - 5% Significance
Figure 2. ARDL Plots of CUSUM, CUSUM of squares
Source: Authors Calculation using Eviews
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-8 ; ; ; . -0.4 . . . .
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Figure 3. NARDL Plots of CUSUM, CUSUM of squares
Source: Authors Calculation using Eviews
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Figure 4. NARDL Dynamic Asymmetric Multiplier
Source: Authors Calculation using Eviews
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and negative shocks in GOVB and TAX.
It demonstrates that GOVB and TAX have
negative impact on PCS. This finding is
consistent with the long-run NARDL rela-
tionship. The net effect of GOVB and TAX
(thick, red-dashed line) is negative.

5. Discussion

The current study examines the long-
run and short-run relationship using year-
ly time series data on private consumption
spending, government expenditure, go-
vernment borrowing, tax, and income. At
the I(1) order of integration. The long-run
association among the variables is con-
firmed by the ARDL and NARDL bound
test. The impact of deficit financing on
private consumer spending in Russia is
measured by aggregate consumption.

According to ARDL and NARDL, esti-
mates indicate that increasing government
expenditure will lead to increased private
consumption, making increasing govern-
ment spending an effective fiscal strategy
for demand management. Since the gov-
ernment borrowing and tax coefficients are
not zero (substitute), private consumption
is not Ricardian (rejecting HO, and HOy).

The coefficients of tax (of ARDL and
NARDL models) show negative impact of
tax policy on Russian private consump-
tion function, which asserts Keynesian
preposition by accepting H1,.

Additionally, tax funding will affect
people’s consumption and reduce de-
mand. Russian private sector is suscepti-
ble to the tax-based method of funding the
deficit. Similarly, the negative coefficients
of government borrowing (of ARDL and
NARDL models) accepts H1; and sup-
ports Keynesian preposition.

It can be inferred from the study that
the deficit financing strategy should be im-
plemented with the required caution due

to the possibility of crowding out of private
investment in Russia due to excessive go-
vernment borrowing. Which, in turn, will
obstruct economic development and capi-
tal accumulation. The Russian consumers’
sensitivity to tax and debt financing me-
thods supports the Keynesian proposition.

6. Conclusion

Implementing an expansionary fiscal
policy will influence the overall private
demand of Russia. A tendency to rely too
much on borrowings as a financing tech-
nique negatively influences private con-
sumption spending.

However, moving resources from the
future to the present can be aided by care-
fully using public debt as a source of defi-
cit financing. The Russian government in-
tends to finance its deficit via tax revenue.
If so, it will also have a negative effect on
private consumption spending, rejecting
HO, and HOy.

This study contributes to the pool of
literature on “Ricardian Equivalence” and
deficit financing by providing new data
on how to formulate fiscal policies that
are efficient at financing deficits and sus-
tainable by making prudent expenditures
without endangering the nation’s private
consumption.

This study also provides a starting
point for future research on the connec-
tion between consumption spending and
deficit finance.

This study may be extended by con-
sidering the panel of comparable econo-
mies since a global analysis may be more
insightful than a country-specific analysis.
The aggregate consumption model used
for the study can also be extended by in-
corporating the variables such as liquidity
contains and the efficiency of the domestic
debt market.
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