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Revisiting the Dynamics of the Fiscal Deficit and Inflation in India:  
the Nonlinear Autoregressive Distributed Lag Approach 1

The chronic government deficit (fiscal deficit) and increase in the price level (inflation) have become ma-
jor concerns for economists and policymakers. While numerous studies have examined the twin problems 
of the fiscal deficit and inflation for both developed and developing economies, their results are inconclu-
sive due to different estimation techniques, chosen time periods, selection of variables, etc. Therefore, we ex-
amined the fiscal deficit-inflation nexus in India for the period from 1980–81 to 2016–17 by employing the 
Autoregressive Distributed Lag (ARDL) and Nonlinear Autoregressive Distributed Lag (NARDL) approaches. 
The results of the ARDL approach found no evidence of linear relationship between fiscal deficit and inflation 
in the Indian context. Further, the empirical findings of the NARDL model confirmed the nonlinear relation-
ship between fiscal deficit and inflation in the long run and no association between money supply and infla-
tion, supporting the ideas of the Fiscal Theory of the Price Level (FTPL) in the case of India. FTPL postulates 
that public debt and taxation policies drive price level; monetary policy has an indirect role only. Therefore, 
fiscal policymakers should focus on reducing fiscal deficits. Simultaneously, the Reserve Bank of India (RBI) 
should regulate lending interest rate so that a mix of fiscal and monetary policies can be applied for con-
trolling inflation in India.

Keywords: fiscal policy, monetary policy, fiscal deficit, Wholesale Price Index, money supply, crude oil prices, 
Fiscal Theory of the Price Level, interest rate, cointegration, ARDL Approach, NARDL Approach

For citation: Sharma, V. & Mittal, A. (2021). Revisiting the Dynamics of the Fiscal Deficit and Inflation in India: the 
Nonlinear Autoregressive Distributed Lag Approach. Ekonomika regiona [Economy of region], 17(1), 318-328, https://doi.
org/10.17059/ekon.reg.2021-1-24

1 © Sharma V., Mittal A. Text. 2021.



319Vishal Sharma, Ashok Mittal

Экономика региона, Т. 17, вып. 1 (2021)

 ИССЛЕДОВАТЕЛЬСКАЯ СТАТЬЯ 

В. Шарма а), А. Миттал б)

а) Университет GLA, Матхура, Индия
б) Алигархский мусульманский университет, Алигарх, Индия

а) https://orcid.org/0000-0003-3612-7241, e-mail: economics.vishal26@gmail.com

Динамика бюджетного дефицита и инфляции в Индии:  
нелинейная модель авторегрессии и распределенного лага

Хронический дефицит государственного бюджета и рост уровня цен становятся предметом активных обсуж-
дений как экономистов, так и представителей власти. Результаты многочисленных исследований, посвященных 
анализу данной темы, в контексте развитых и развивающихся стран неоднозначны, поскольку при анализе ис-
пользуются различные методы оценки, выборки временных периодов и переменных и др. В настоящей статье ис-
следуется взаимосвязь между бюджетным дефицитом и инфляцией в Индии в период с 1980–1981 по 2016–2017 гг. 
Для этой цели были использованы модель авторегрессии и распределенного лага (ARDL) и нелинейная модель авто-
регрессии и распределенного лага (NARDL). В результате применения модели ARDL линейная связь между бюджет-
ным дефицитом и инфляцией в контексте Индии не обнаружена. Однако эмпирические результаты, полученные 
при помощи NARDL, подтвердили существование нелинейной связи между бюджетным дефицитом и инфляцией 
в долгосрочной перспективе и отсутствие связи между денежными ресурсами и инфляцией. Данный результат 
подтверждает положения фискальной теории уровня цен, согласно которой государственный долг и налоговая по-
литика определяют уровень цен, а денежно-кредитная политика играет лишь косвенную роль. Следовательно, при 
планировании налогово-бюджетной политики следует сосредоточить внимание на сокращении бюджетного дефи-
цита. В то же время, Резервный банк Индии (RBI) должен сфокусироваться на регулировании процентной ставки 
по ссудам. Данные меры необходимы, чтобы обеспечить сочетание налогово-бюджетной и денежно-кредитной по-
литики для контроля инфляции в Индии.

Ключевые слова: налогово-бюджетная политика, денежно-кредитная политика, бюджетный дефицит, индекс 
оптовых цен, денежные ресурсы, цены на сырую нефть, фискальная теория уровня цен, процентная ставка, коин-
теграция, модель авторегрессии и распределенного лага, нелинейная модель авторегрессии и распределенного лага
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1. Introduction
Harmonisation of fiscal and monetary poli-

cies is required to achieve macroeconomic stabil-
ity in an economy. Otherwise, the uncertain na-
ture of some macroeconomic variables would have 
an adverse impact on the overall economy [1]. The 
chronic government deficit (fiscal deficit) and in-
crease in the price level (inflation) have become 
major concerns in both developed and develop-
ing economies. A large fiscal deficit increases not 
only public debt but also inflationary pressure on 
the economy [2–4]. According to [2], monetary au-
thorities were able to curb the inflation rate, no-
tably, in the long term, by controlling the money 
supply. Fiscal deficits can only lead to inflation if 
they are monetized. [3] argued that central bank 
would be required to finance the deficit via mon-
etization either now or in the near future, result-
ing in an increase in money supply and the infla-
tion rate in the long run. [4] noted that the rapid 
growth of money supply without fiscal deficit is 
rare, implying that the inflation rate is always a 
fiscal phenomenon. An alternative view, explored 
by [5], stated that deficit influences the inflation 
dynamics of an economy, irrespective of whether 
the deficits are monetized. He argued that deficit 

financing could be done through private moneti-
zation and/or crowding out. In fact, non-mone-
tized deficits, i. e., bond-financed deficits resulted 
in a higher rate of interest leading to crowding out 
of private investment and reducing the real out-
put growth rate, increasing the price level in the 
economy. 

Since the early 1990s, the Indian economy has 
undergone several changes in the fiscal-monetary 
policy. These include elimination of automatic 
monetization of the fiscal deficit via the creation 
of ad hoc treasury bills in 1997 and prohibiting the 
Reserve Bank of India (RBI) from purchasing gov-
ernment securities in the primary market under 
the Fiscal Responsibility and Budget Management 
(FRBM) Act, 2003 [6]. Such significant alterations 
have changed the fiscal-monetary policy. However, 
large fiscal deficits continue to be incurred by the 
central government influencing demand manage-
ment by the RBI. Therefore, the dynamics of the 
fiscal deficit and inflation are now centre stage in 
India.

From a theoretical perspective, there are al-
ternative views regarding the dynamics of the fis-
cal deficit and inflation. The Keynesian Theory, 
based on aggregate demand — aggregate supply 
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function, stated that the situation when aggre-
gate demand exceeds aggregate supply leads to a 
rise in the price level of an economy. However, this 
only occurs when the economy attained full em-
ployment. Quantity Theory of Money, also known 
as the Monetarist Hypothesis, is encapsulated in 
the well-known statement that “inflation is al-
ways and everywhere a monetary phenomenon” 
[2]. Contrary to the theory of monetarists, Fiscal 
Theory of the Price Level postulated that the price 
level is driven by public debt and taxation policies; 
monetary policy plays only an indirect role [7]. 

There are numerous empirical studies examin-
ing the twin problems of the fiscal deficit and in-
flation for both developed and developing econo-
mies. Some studies have supported the idea that 
there is a strong relationship between fiscal deficit 
and inflation [1; 8–30]. Alternatively, other stud-
ies deny the existence of a connection between the 
two [31–35]. Along with the fiscal deficit, money 
supply is also considered as an essential factor in 
determining the price level in an economy. Some 
studies, including [36–37], found that money sup-
ply influences the inflation rate in India. Crude 
oil prices are also recognised as the major deter-
minant of the domestic price level and output. 
Studies like [38–41] revealed that oil prices have a 
positive impact on the inflation rate and have an 
adverse impact on output in India.

It may be observed from the above studies that 
the results on the relationship between fiscal defi-
cit and inflation are inconclusive due to different 
estimation techniques, different time periods, se-
lection of variables, etc. The present study exam-
ines the fiscal deficit–inflation nexus in India dur-
ing 1980–81 to 2016–17 using both Autoregressive 
Distributed Lag (ARDL) approach to Cointegration 

[42] and Nonlinear Autoregressive Distributed Lag 
(NARDL) Bounds Testing of Cointegration [43]. 
Other macroeconomic variables such as oil prices, 
money supply and interest rate are also consid-
ered for the analysis. 

The study is structured as follows. Section 2 
describes the growth pattern of fiscal deficit and 
inflation in India. Section 3 proposes a description 
of the dataset and variables. Section 4 discusses 
the research methodology, model specifications of 
ARDL and NARDL approach and empirical anal-
ysis of both models. Section 5 presents the sum-
mary and concluding remarks. 

2. Fiscal Deficit and Inflation: Recent Trends

The phenomena of the fiscal deficit and infla-
tion have acquired a prominent place in the devel-
opment of government policy measures in India. 
Consequently, it is necessary to examine the di-
rection of both variables in the Indian context. 
Figure 1 depicts the movement of the fiscal defi-
cit of the central government, which has been 
taken as the percentage of gross domestic prod-
uct (GDP) and also shows the rate of growth of 
wholesale price index (GrWPI) in the period from 
1980–81 to 2016–17. In the early phase, a high in-
flation rate at 18.2 % is observed. In the succes-
sive years, the rate has reduced, but it outpaced 
the double-digit during the early ‘90s. In 1994–95, 
the government succeeded in decreasing the infla-
tion rate to a single digit, and this level was re-
tained until the mid-2000s. After 2008, an increas-
ing trend was observed with the exception of one 
year in the middle; the rate reached almost dou-
ble digits in 2010–11. However, the extent of the 
fiscal deficit was maintained at a viable level up 
to the early ‘80s. However, in the period from the 
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Fig. 1. Fiscal Deficit and Inflation Trends in India
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mid-1980s to the mid-1990s, the fiscal deficit once 
again became a matter of grave concern for the 
government. The level of deficit nearly reached 
double digits in 2002–03 despite all efforts made 
by the government. To regulate the fiscal defi-
cit, the Government of India adopted the fiscal 
correction mechanism and implemented an act, 
namely, FRBM Act 2003, thereafter decreasing and 
maintaining the level of fiscal deficit until 2008. 
Furthermore, with the emergence of the global fi-
nancial meltdown, again, the deficit has signifi-
cantly increased. Therefore, it becomes clear that 
there is a positive relationship between fiscal defi-
cit and inflation mostly in all years with the excep-
tion of the early 1980s and the mid-2000s.

In the beginning of the 1980s, significant fac-
tors contributing to inflationary pressure were in-
creased oil prices and shortage of food supply due 
to deficient agricultural production [44]. Although 
there was a significant decrease in the fiscal defi-
cit level, inflation was quite high during 1991–92 
and 1994–95. The primary cause of this trend was 
globalisation and weak Indian currency against 
the dollar (depreciation of Indian currency), which 
stimulated the massive inflow of capital resulting 
in inflation. Additionally, another vital reason was 
a price hike of necessary commodities due to in-
sufficient supply, which added to a rise in inflation 
levels. The inflation pressure in the economy was 
substantially controlled by the thorough struc-
tural reforms. Thus, fiscal deficit and inflation are 
moving in the same direction except for some pre-
viously mentioned years.

3. Variables and Data Sources

This study investigates the dynamics of the 
fiscal deficit and inflation in India using annual 
data from 1980–81 to 2016–17. Other macroeco-
nomic variables such as oil prices, money supply, 
and interest rate are also considered for the anal-
ysis. Wholesale price index (WPI) of all commod-
ities is taken for inflation because, in India, major 
policy changes were based on the level of infla-
tion. Other studies have used the call money rate, 
Treasury bill rate, etc. for the interest rate vari-
able. However, in this study, we chose the com-

mercial bank lending rate (LIR), as the fiscal defi-
cit has a negative influence on the lending rate of 
commercial banks, which, in turn, adversely af-
fects output and inflation. The growth rate of the 
money supply (GrMS) is taken as an indicator of 
the money supply. Crude oil prices (OP) are con-
sidered as a proxy for oil prices. The fiscal defi-
cit of the central government (CFD) was chosen 
for the fiscal deficit. The time-series data of the 
selected variables are extracted from the Reserve 
Bank of India (RBI).

To assess the fiscal deficit-inflation nexus, we 
have developed the following log-linear equation: 

0 1 2 3 4 ,t t t t t tWPI CFD GrMS OP LIR= a + β + β + β + β + e

0 1 2 3 4 ,t t t t t tWPI CFD GrMS OP LIR= a + β + β + β + β + e                      (1)

where WPI = Wholesale Price Index; CFD = Fiscal 
Deficit of the Central Government as a percentage 
of GDP; GrMS = Growth rate of the money sup-
ply; OP = Crude oil prices as US$ per barrel; LIR = 
Lending Interest Rate in the percentage form; e = 
Error Term, t = Time Period.

The descriptive statistics of all variables used in 
the model are provided in Table 1. For examining 
and determining the statistical behaviour of these 
variables, descriptive statistics were calculated.

4. Model Specification and Empirical Analysis

4.1. Auto-Regressive Distributed Lag (ARDL) 
approach to Cointegration

The dependent variable considered in the 
ARDL model is a function of its own past lagged 
values along with the past and current values of 
other explanatory variables. The ARDL model was 
introduced and developed by [46] and was revised 
by [47]. It has been extensively used because it 
has various advantages over traditional statisti-
cal methods which were used for assessing coin-
tegration and short/long-run relationships, irre-
spective of the underlying variables I(0), I(1) or a 
combination of both. The ARDL model cannot be 
applied when the variables are integrated of order 
two I(2). Combining I(0) and I(1) variables can be 

Table 1
Descriptive Statistics (in billion rupees)

Variables Mean Median Max Min Std. Dev. Skewness Kurtosis
WPI* 83.77 75.12 183.00 19.69 52.39 0.55 2.10
CFD 1664.51 1047.16 5342.74 82.99 1820.60 1.12 2.64

GrMS 27929.64 9809.60 127919.40 557.74 36842.38 1.41 3.74
OP** 40.83 28.55 105.01 13.06 29.33 1.14 2.94
LIR*** 13.75 13.54 18.91 8.33 2.84 -0.09 1.68

Note: * WPI is in the index form, ** OP measures in US$/barrel, *** LIR is in the percentage form.
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an advantage because time series are either inte-
grated of order I(1) or I(0). 

Further, the ARDL approach integrates the 
short-run impact of the variables with the long-
run equilibrium with the help of an error correc-
tion term, making it easier to assess both short-
run and long-run relationship among the varia-
bles. Unlike traditional cointegration tests, it is 
possible to estimate different lags for different 
variables used in the model [47], enhancing its 
flexibility. As most cointegration techniques are 
sensitive to the sample size, the ARDL method 
gives consistent results for small sample sizes 
[46, 47].

To apply the ARDL model, it is necessary to 
test the null hypothesis of no cointegration (i. e. 
H0: a1 = a2 = a3 = a4 = a5 = 0); to test the alter-
native hypothesis, it is necessary to use the F-test 
with critical values tabulated by [47]. Under the 
null hypothesis of no cointegration relationship 
among the variables, the asymptotic distributions 
of the F-statistics are non-standard, irrespective 
of the variables being purely I(0) or I(1), or mu-
tually cointegrated. [47] has provided two sets 
of asymptotic critical values. It is assumed that 
all variables are I(0) in the first set and all vari-
ables are I(1) in the second set. If the calculated 
F-statistic is greater than the upper bound criti-
cal value, the null hypothesis of no cointegration 
will be rejected. Alternatively, if it is less than the 
lower bound critical value, the null hypothesis of 
no cointegration will be accepted. Finally, the re-
sult is neither accepted nor rejected if the com-
puted F-statistic falls within the lower and upper 
bound critical values. In such cases, it is possible 
to establish cointegration using the error correc-
tion term.

To estimate the long-run coefficient, the ARDL 
model can be presented as:

0 1 2
1 0

3 4 5
0 0 0

     

        ,   

p q

t t i t i
i i

q q q

t i t i t i t
i i i

WPI a a WPI a CFD

a GrMS a OP a LIR u

- -
= =

- - -
= = =

= + + +

+ + + +

∑ ∑

∑ ∑ ∑  (2)

Where, a0 represents intercept; a1 to a5 denote 
long-run coefficients; p & q are the lags of endog-
enous and exogenous variables, respectively, and 
ut stands for the residual term.

Further, error correction representation of the 
ARDL model can be written as:

0 1 2
1 0

3 4 5
0 0 0

1

         

   

  ,

         

p q

t t i t i
i i

q q q

t i t i t i
i i i

t t

WPI a b WPI b CFD

b GrMS b OP b LIR

ECM

- -
= =

- - -
= = =

-

D = + D + D +

+ D + D + D +

+φ + ω

∑ ∑

∑ ∑ ∑
 (3)

where, ∆ denotes the first difference; b1 to b5 rep-
resent short-run coefficients; ECMt - 1 is the error 
correction term, φ shows the speed of adjustment 
and ωt stands for the residual term.

4.2. Empirical Analysis

For determining the unit root properties of the 
data, we used two traditional tests: the Augmented 
Dickey-Fuller (ADF) test [45] and Phillips-Perron 
(PP) test (Phillips, et al., 1988)[46]. The results are 
provided in Table 2.

From Table 2, ADF and PP tests show that GrMS 
is stationary at levels, i. e. I(0), and the rest of the 
variables are stationary at the first difference, i. e. 
I(I). Therefore, mixed order of integration, i. e. 
I(0) and I(1), validates the implementation of the 
ARDL bounds testing approach to cointegration.

We used the bounds test for cointegration 
and the results are reported in Table 3. Since the 

Table 2
Unit Root Tests

Variables
ADF Test PP Test

Levels 1st Difference Levels 1st Difference

WPI 2.92
(1.00)

−3.18**

(0.02)
2.18

(0.99)
−3.15**

(0.02)

CFD −2.23
(0.19)

−6.45***

(0.00)
−2.20
(0.20)

−6.65***

(0.00)

OP −1.51
(0.52)

−6.30***

(0.00)
−1.55
(0.50)

−6.29***

(0.00)

GrMS −3.01**

(0.03) — −3.17**

(0.02) —

LIR −0.89
(0.79)

−5.71***

(0.00)
−0.59
(0.87)

−5.95***

(0.00)

Source: Author’s compilation.
Note: p-values are in the parenthesis, ** & *** represent 5 and 1 percent level of significance, respectively.
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F-statistics (7.18) are larger than the upper criti-
cal bound value (3.49) at 5 percent level of signif-
icance, we reject the null hypothesis of no cointe-
gration. Therefore, the obtained results show that 
all variables are moving in the same direction in 
the long run.

The study has used the Akaike Information 
Criterion (AIC) for selecting the suitable lag length 
of the model. Figure 2 shows that the AIC has rec-
ommended the ARDL (4, 4, 4, 4, 3) model for eval-
uating the long-run coefficients.

Furthermore, to assess the suitability of the 
model, we conducted some diagnostic tests (Table 
4). The Breusch-Godfrey serial correlation LM test 
and the Breusch-Pagan-Godfrey test reveal that 
the model is free from autocorrelation and het-
eroskedasticity in the residuals, respectively. The 
Jarque-Bera statistics show that the residual term 
is normally distributed.

Next, we estimated the long-run coefficients of 
the ARDL model; the results are shown in Table 5. 

Table 5 shows that the coefficients of CFD and 
GrMS are positive, which is expected, but have an 
insignificant impact on WPI at 5 percent level of 
significance. This negates any relationship be-
tween CFD & WPI and GrMS & WPI in the context 
of India. The coefficient of LIR is negative and has a 

Table 3
Bounds Test for Cointegration

Test-statistics Value Significance, % I (0) I (1)
F-statistics 7.18 5 2.56 3.49
k 4 10 2.20 3.09

Source: Author’s compilation.
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Table 4
Diagnostic Tests

Residuals Diagnostic Test Statistics p-value
Serial Correlation test 0.04 0.95
Heteroskedasticity test 1.61 0.23
Normality Test 0.26 0.87

Source: Author’s compilation.

Table 5
Long Run Estimates of the ARDL Model

Variables Coefficients t-Stats p-Value
C 181.58** 7.33 0.00

CFD 1.18 0.46 0.65
GrMS 2.93 1.94 0.08

LIR −14.07** −7.71 0.00
OP −0.11 −0.65 0.52

ECM (−1) 0.26** 8.18 0.00

Source: Author’s compilation.
Note: ** represent 5 percent level of significance.
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significant impact on WPI at 5 percent level of sig-
nificance. This implies that a 1 percent increase in 
LIR will lead to a 14.07 percentage point decrease 
in WPI in the long run. Further, OP has an insig-
nificant impact on WPI at 5 percent level of signif-
icance. The coefficient of the error correction term 
(ECM) is positively signed and significant at 5 per-
cent level of significance. When ECM is positive, 
series will diverge instead of converging; there-
fore, there will be no long-run equilibrium.

Thus, the results of the ARDL approach 
found no evidence of linear/symmetric relation-
ship between the fiscal deficit and inflation in 
the Indian context. Therefore, we decided to ap-
ply the Nonlinear Autoregressive Distributed Lag 
(NARDL) model introduced by [43] in order to ver-
ify the nonlinear/asymmetric relationship be-
tween the variables.

4.3. Nonlinear Autoregressive Distributed Lag 
(NARDL) Bounds Testing of Cointegration

The study has considered the general form 
of the NARDL model to test the asymmetric 
cointegration:

0 1 2

3 4 5

6 7 8 .

t t t

t t t

t t t t
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           (4)

In equation (4), CFD +t & CFD -t; OP +t & OP -t; 
GrMS +t & GrMS -t and LIR+

t & LIR -t are the partial 
sum of positive and negative changes in fiscal 
deficit, oil prices, money supply and lending inter-
est rate, respectively: 
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[43] has modified equation (4); thus, we re-ar-
ranged the ARDL form along the line of [42] and 
[47] as:
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In equation (13), p and q are the lag order of 
endogenous and exogenous variables, respec-
tively. The coefficients (ω +1, ω -2, ω +3, ω -4, ω +5, ω -6, ω +7, 
ω -8) represent the long-run relationship, whereas 
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resent the short-term dynamics of the model. 
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 are the asymmetric 

long-run elasticities for CFD +, CFD -, OP +, OP -, GrMS +, 
GrMS -, LIR + & LIR -, respectively, on CAD. et is the 
white noise (i. e., error term normally distributed 
around zero mean and constant variance).

For estimating asymmetric cointegration 
among the variables, the joint null hypothesis of 
no cointegration, r = ω +1 = ω -2 = ω +3 = ω -4 = ω +5  = 
= ω -6 = ω +7 = ω -8 = 0 is tested using the bounds test-
ing approach based on the F-statistics. If the value 
of the F-statistics is larger than the upper bound 
critical value, it confirms the existence of long-run 
relationship between the variables; if the value is 
below the lower bound, it negates any relation-
ship. The test is inconclusive if the value of the 
F-statistics lies between the two bounds. To esti-
mate the short- and long-run asymmetric effect, 
we adopted the Wald statistics.

4.4. Empirical Analysis

For the implementation of the NARDL ap-
proach, it is mandatory to verify the order of in-
tegration of all variables. From Table 2, ADF and 
PP tests show that GrMS is stationary at levels, 
i. e. I(0), and the rest of the variables are station-
ary at first difference, i. e. I(1). Therefore, differ-
ent order of integration, i. e. I(0) and I(1), vali-
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dates the implementation of the NARDL approach 
to cointegration.

The study has used the FPSS statistic of [47] to 
detect asymmetric cointegration among the vari-
ables; the results are reported in Table 6. This test 
provides reliable results on asymmetric cointegra-
tion by including different orders of assimilation 
[48]. 

Since the calculated value of the FPSS statis-
tics (4.63) is greater than the upper bounds criti-
cal values at 5 percent level of significance, we re-
jected the null hypothesis of no asymmetric coin-
tegration among the variables.

Before estimating the NARDL model, we con-
ducted some diagnostic tests to check the suitabil-
ity of the model (see table 7). The Breusch-Godfrey 
serial correlation LM test and the Breusch-Pagan-
Godfrey test reveal that the model is free from the 
problem of autocorrelation and heteroskedastic-
ity in the residuals, respectively. The Jarque-Bera 
statistics show that the residual term is normally 
distributed.

Further, we employed the Wald test to scruti-
nise both long-run and short-run asymmetries to 
validate the NARDL approach and the outcomes 
of the long-and short-run asymmetries are re-
ported in Table 8. The results support the exist-

ence of long-run asymmetries between the neg-
ative and positive parts of fiscal deficit (CFD) and 
oil prices (OP). Furthermore, the findings of short-
run asymmetry reveal that the Wald test failed to 
reject the null hypothesis of short-run symme-
tries between the negative and positive parts of all 
variables.

Following the general to specific method, the 
study estimates the NARDL model shown in equa-
tion (13); the results of long-run estimates are re-
ported in Table 9. The results show that the influ-
ence of positive and negative changes in CFD on 
WPI appears to be positive, and it is significant at 
5 and 10 percent level of significance, respectively. 
This result is similar to other studies, including [1; 
20; 22; 27–30]. The obtained results indicate that 
a 1 percent increase in FD will lead to a 4.70 per-
centage point increase in WPI, whereas a 1 percent 
decrease in FD will lead to a 3.93 percentage point 
decrease in WPI. However, the positive change in 
FD has a larger influence on WPI compared to the 
negative change in FD.

Another essential element in determining the 
price level is the growth rate of the money supply. 
As shown in Table 9, positive and negative parts of 
GrMS have no asymmetries in the long run as well 
as in the short run. The impact of positive and neg-
ative change in GrMS on WPI is insignificant, indi-
cating no direct relationship. This result is contra-
dictory to the theory of monetarists, which argued 
that inflation is always a monetary phenomenon. 
The above-mentioned findings, i. e., a positive and 
significant relationship between fiscal deficit and 
inflation and no association between money sup-
ply and inflation support the fiscal theory of the 
price level in India. According to this theoretical 
paradigm, the fiscal deficit is the main factor re-
sponsible for influencing inflation, and money 
supply plays no significant role in determining in-
flation. The dominance of the fiscal policy over 
monetary policy along with an increase in gov-
ernment liabilities restrict the commitment of the 
Central Bank to achieve price-level stability.

The next important factor considered in the 
model for determining inflation is oil prices. We 
found that positive changes in OP have a positive 
and significant impact on inflation at 5 percent 

Table 6 
Cointegration Test (Bounds Test)

Equation Fpss Level of significance 
Critical Value

Results
Lower bounds Upper bounds

WPI = f (CFD +, CFD −, OP +, OP −, 
GrMS +, GrMS −, LIR +, LIR − 4.63

5 percent 2.94 4.08 Cointegration
10 percent 2.46 3.46 Cointegration 

Source: Author’s compilation.
Note: the critical values are taken from [47].

Table 7
Diagnostic Tests

Residuals Diagnostic Test Statistics p-value
Serial Correlation test 26.15 0.10
Heteroskedasticity test 0.62 0.42
Normality Test 0.45 0.80

Source: Author’s compilation.

Table 8 
Asymmetry Statistics

Exogenous 
Variables

Long Run 
Asymmetry

Short Run 
Asymmetry

F-stat P-value F-stat P-value
CFD 13.36** 0.00 0.94 0.36
OP 4.52*** 0.07 3.03 0.12

GrMS 1.03 0.34 0.38 0.56
LIR 2.70 0.14 0.04 0.85

Source: Author’s compilation.
Note: ** & *** represent 5 & 10 percent level of significance.
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level of significance, whereas a negative change in 
OP has a negative but insignificant impact on in-
flation at 5 percent level of significance. This indi-
cates that a 1 percent increase in OP will lead to a 
0.49 percentage point increase in WPI in the long 
run. The result obtained here is in line with results 
presented by [39–41] etc. 

Interest rate also plays a vital role in determin-
ing the price level in the economy. The positive 
and negative parts of interest rate failed to reject 
the null hypothesis of no asymmetries both in the 
long-run and short-run. We found that a positive 
change in LIR appears to have a negative effect on 
WPI, but it is insignificant at 5 percent level of sig-
nificance, whereas, a negative change in LIR has 
a negative impact on WPI that is significant at 10 
percent level of significance. This implies that a 
1 percent decrease in LIR will lead to a 1.23 per-
centage point increase in WPI in the long run. This 
supports the Keynes’ version of the quantity the-
ory of money, which argued that the central bank 
makes policy changes by increasing interest rate 
in order to control the price level of the economy.

Lastly, the verification of the short-term dy-
namics is also important. The error correction 
term (ECM) is negative significant at 5 percent 
level of significance, confirming the long-run rela-
tionship between WPI and its covariates. Here, the 
coefficient is -0.62, which shows that the speed 
of adjustment towards long-run equilibrium is 62 
percent annually. Concisely, the study concludes 
that the assumption of a symmetrical relation 
between fiscal deficit and inflation could lead to 
misleading inferences. Notable, both negative and 
positive changes in the fiscal deficit have a differ-
ential impact on inflation in the long run.

5. Conclusion and Suggestions

The present study estimates the impact of the 
fiscal deficit on inflation in India using annual da-
tasets for the period from 1980–81 to 2016–17. 

The study has considered additional macroeco-
nomic variables namely, money supply, oil prices, 
and lending interest rates as the determinants 
of inflation. For empirical analysis, we used the 
ARDL and NARDL approaches. To check the sta-
tionarity of all macroeconomic variables, we ap-
plied the Augmented Dickey-Fuller (ADF) test 
and Phillips-Perron (PP) test. ADF and PP tests 
showed that GrMS is stationary at levels, i. e. I(0), 
and the rest of the variables are stationary at the 
first difference, i. e. I(I), which allowed us to ap-
ply the ARDL and NARDL models. The ARDL ap-
proach found no evidence of linear relationship 
between fiscal deficit and inflation in the Indian 
context. Therefore, we used the NARDL model to 
verify the nonlinear/asymmetric relationship be-
tween the variables. The NARDL approach distin-
guishes the positive and negative changes in ex-
planatory variables for estimating the response in 
the dependent variable.

We obtained the following results after us-
ing the NARDL model. First, the bounds test con-
firmed the asymmetric cointegration among the 
selected variables since the FPSS statistic is higher 
than the critical upper bound value at 5 percent 
level of significance. Second, the Wald test found 
asymmetries between the negative and positive 
parts of the fiscal deficit (CFD) and oil prices (OP) 
in the long run only. Third, the impact of positive 
and negative changes in FD on WPI appears to be 
positive and significant. These results are akin to 
those of [1; 20; 22; 27–30]. The impacts of posi-
tive and negative parts of money supply have no 
asymmetries in both long run and short run. The 
impact of positive and negative changes in money 
supply on WPI is insignificant, indicating no di-
rect relationship. This result is contradictory to 
the theory of monetarists, which argued that in-
flation is always and everywhere a monetary phe-
nomenon. The above-mentioned findings, i. e., a 
positive and significant relationship between fis-
cal deficit and inflation and no association be-
tween money supply and inflation support the fis-
cal theory of the price level in India’s case. Fourth, 
the impact of both positive and negative changes 
in oil prices on WPI is positive and significant. 
This result supports many theoretical and empir-
ical studies, including [39–41]. Lastly, the coeffi-
cient of ECM is 0.62, meaning that the speed of ad-
justment towards long-run equilibrium is 62 per-
cent annually.

Fiscal policy plays a vital role in controlling 
price fluctuations by contractionary and expan-
sionary fiscal policy. Presently, India is facing re-
cession due to depreciation of the rupee, high in-
terest payment on borrowings and increase in oil 

Table 9 
Long-Run Coefficients

Variables Coefficients F-stat p-value
CFD + 4.70** 8.81 0.02
CFD − 3.93*** 4.31 0.07
OP + 0.49* 32.76 0.00
OP − −0.22 3.86 0.10

GrMS + 0.18 0.15 0.71
GrMS − 0.48 0.70 0.43
LIR + −1.68 1.6 0.24
LIR − −1.23*** 3.79 0.09

ECM(−1) −0.62* t-stat = −4.07 0.00

Source: Author’s compilation.
Note: *, ** & *** represent 1, 5 & 10 percent level of significance.
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and petrol prices in the international market, re-
sulting in a decline in industrial production and, 
hence, increase in unemployment. Therefore, this 
study suggests that the government should adopt 
expansionary fiscal policy by reducing taxes for 
the manufacturing sector and investing in infra-
structure, electricity, health, education, to boost 

the demand, which will stimulate private players 
to produce more. This action will have a long-term 
stabilising effect on the Indian economy. It will in-
crease production results and purchasing power 
by providing people with employment, decrease 
inflationary pressure by reducing the demand and 
supply mismatch, and help curb inflation.
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