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Abstract 

India witnessed the first major wave of COVID-19 in 2020. The second major wave 
during April 2021 caused a higher number of infected cases across the country. These 
waves of COVID-19, rising cases and lockdown announcements severely impacted 
the Indian economy. Moreover, huge volatility was observed in the prices of oil and 
exchange rates during the similar period. Thus, this study tests the effect of selected 
macroeconomic variables and the COVID-19 pandemic on the performance of the 
Indian stock market. Using co-integration and the vector error correction model on 
the NIFTY 100 firms, the findings suggest co-integration and long-term association 
among variables. The Indian stock market experienced an inverse connection with 
the exchange rate volatility; the coefficient value is 57.582. The exchange rates rose 
heavily (with a value of Indian rupee being 76.95 against US dollar) with the onset 
of COVID-19 cases. Further, these cases do hurt the sentiments of the stock market; 
however, the relationship is relatively infirm (the value is 0.22) as compared to that of 
the exchange rate. The accumulated major negative influence of COVID-19 on the 
economy had a weak impact on the stock market. In conclusion, it should be noted 
that after the first wave, businesses were more prepared and therefore incorporated the 
required changes that saw them through the second wave. 
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INTRODUCTION

In financial economics, the association between market performance 
and economy related risk is considered a pivotal point. Stock market 
investment decisions are contingent on several aspects with macro-
economic variables being one of them. The movements in the stock 
prices imitate the inclusion of macroeconomic indicators (Reddy et 
al., 2019). Hence, macroeconomic variables are considered as the key 
variables in the pricing of the stock market. Since 2020, the financial 
and economic prospects of economies have altered due to the unparal-
leled spread of the Corona virus also known as COVID-19. This led to 
the adoption of various mitigation and prevention strategies like lock-
downs and transport limitations, which, as a result, had seriously im-
pacted the economic activities and consumption patterns across prod-
ucts and services (Bora & Basistha, 2021). The Indian stock market 
saw a falling movement during the first lockdown in 2020. Thus, dis-
ease-related news impacted the stock market (Donadelli et al., 2016). 
Thereafter, it witnessed a progressive rising movement in 2021 due to 
the relaxation by the Indian government on various lockdown policies. 

These observations called attention on the influence of both macro-
economic variables and COVID-19 on the Indian stock market perfor-
mance. Since the studies are limited in the Indian context that mea-
sure together the impact of macroeconomic variables and pandemic 
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crisis on the stock market’s performance, the current study comprehends the simultaneous effect of all 
factors, including exchange rate volatility, crude oil price, disease related cases and deaths, and strin-
gency index on the stocks return performance. 

1. LITERATURE REVIEW  

AND HYPOTHESES

Several studies have been accompanied in the 
recent past that emphasized the pandemic effect 
on economic performance. Since it started, the 
COVID-19 has taken diverse turns, resulting in 
different associated control measures or stimu-
lus packages being launched by various nations 
(Shehzad et al., 2020). There were different ways 
in which firms reacted to the COVID-19 reve-
nue shock, which, in turn, hurt the stock perfor-
mance (Mazur et al., 2021) and due to upsurge in 
the daily cases caused by the pandemic impacted 
the performance of firms negatively (Al-Awadhi 
et al., 2020). Thus, markets responded quickly but 
adversely to news about the COVID-19 pandem-
ic (Ashraf, 2020). The confirmation of more cases 
resulted in a fall in stocks returns. Thus, the mar-
ket remained highly volatile, and the reaction was 
faster in the case of confirmed cases than deaths 
(Alber, 2020), indicating the negative impact of 
coronavirus in some countries.

The evidence presented by Yilmazkuday (2020) 
suggest that a 1% increase in cumulative daily 
COVID-19 cases led to a 0.03% decline in US stocks 
returns the following day, causing an adverse influ-
ence of pandemic news. Further, the news affected 
the stock markets worldwide and created negative 
returns for Asian countries (Liu et al., 2020). Thus, 
dangerous infectious disease news impacted the 
sentiments of stock market investors (Donadelli et 
al., 2016). As compared to the markets of Europe, 
the emerging Asian economies fell significantly due 
to the adverse effect of COVID-19 (Topcu & Gulal, 
2020).

With reference to India, Mishra et al. (2020) com-
pared how the stock market performed during the 
pandemic, and the demonetization, and Goods and 
Services Tax (GST) implementation years. Their 
findings revealed that the impact on the returns 
of the Indian stocks was more severe and negative 
during the pandemic. There were negative yields in 
the pre-lockdown phase, whereas investors reacted 

positively during the COVID-19 lockdown, which, 
in turn, created positive returns and improved the 
performance of the stock market (Alam et al., 2020). 
Bora and Basistha (2021) noted that the returns on 
stock indices seemed to be higher in the pre-pan-
demic phase than post-pandemic phase. Hence, fol-
lowing a consistent pattern, COVID-19 had a bear-
ish impact on various industries of the Indian econ-
omy (Shankar & Dubey, 2021). 

While emphasizing the underlying link between 
economy related dynamics and equity returns, nu-
merous works in the past confirmed a connecting 
association between market performance and eco-
nomic factors. For instance, Kewal (2012), Tripathi 
and Kumar (2018), and Cammilery et al. (2019) not-
ed an association between equity yields and eco-
nomic factors. Nayak and Barodawala (2021) noted 
a strong connection of money supply, foreign ex-
change reserve, wholesale price index and interest 
rate with the equity stocks’ returns. Identifying the 
connection among gold prices, oil rates and curren-
cy volatility, Jain and Biswal (2016) observed a drop 
in the Indian currency and market returns due to 
a plunge in gold prices and oil rates. Ahmed (2008) 
noted that stock price movement is not only due to 
macroeconomic variables but it is due to other mac-
ro dimensions persisting in the economy.

A number of previous works inspected the associa-
tion between oil rates and equity performance. Ray 
(2012) highlighted how surging international oil 
rates decreased equity yields. Similarly, O’Neill et al. 
(2008) noted a positive influence of higher oil rates 
on the equities of oil exporting economies, where-
as, this hurt the equity performance of oil-con-
suming nations. Jesus et al. (2020) noted a positive 
association between oil prices and equity returns 
of oil-exporting nations. In the case of importing 
countries, there persists a negative relationship be-
tween oil prices and equities of developed econo-
mies. Aastveit et al. (2014) noted that the advent of 
oil market shocks brought down the economic ac-
tivity in Europe and the United States to a larger 
extent as compared to countries in Asia and South 
America. 
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In the context of India, Devpura and Narayan 
(2020) measured the variations in oil rates dur-
ing the pandemic. It was observed that the rates 
varied from 8% to 22% due to the rise in disease 
related cases and deaths. Prabheesh et al. (2020) 
noted a progressive association between oil rates 
and stocks performance in the similar time frame. 
The results further revealed that oil price reduc-
tion was associated inversely with the equities’ 
performance (Sharma et al., 2018). Contradicting 
the theoretical expectations of negative relation, 
some studies have shown a direct association of 
oil prices with the equity stocks performance 
(Camarero & Tamarit, 2002; Rautava, 2002; 
Narayan & Narayan, 2010; Tursoy & Faisal, 2016; 
Ji et al., 2020). 

Investigating the spillover from varying foreign 
exchange rates with stocks performance is quite 
vital. Olugbenga (2012) mentioned that exchange 
rate fluctuations influenced the Nigerian market 
and harmed the Malaysian stock market perfor-
mance (Rahman et al., 2009). Suriani et al. (2015) 
observed no relationship between exchange rate 
and equity performance. Tsai (2012) observed 
an inverse association between currency fluctua-
tions and equity returns for a group of six identi-
fied Asian countries. Similarly, Kim (2003) found 
that S&P 500 returns indicated an opposite con-
nection with exchange rate, interest rate and in-
flation. Thus, it can be said that currency volatil-
ity has an inverse relation with the stock market 
(Ibrahim & Aziz, 2003; Korsah & Fosu, 2016). 
However, Tripathi and Kumar (2018) were of the 
view that currency depreciation could be favorable 
for an economy. This is in tune with the findings 
of Adebowale and Akosile (2018). 

Despite the insights derived from previous re-
search on various aspects, the literature has been 
silent on pandemic effects when other economy 
related factors have already been considered in 
the context of the Indian market. Therefore, the 
study intends to examine the relationship between 
macroeconomic variables such as crude oil price 
and foreign exchange rate, and COVID-19 related 
factors such as number of new COVID-19 cases 
and resultant deaths (new COVID-19 deaths) with 
the Indian stock market as reflected by the NIFTY 
100. The following hypotheses are formulated for 
the purpose:

H
1
: Stock prices, crude oil price, exchange rates, 

new COVID-19 cases, new deaths and the 
stringency index have a unit root. 

H
2
: There is a cointegration between stocks per-

formance, crude oil price, exchange rates, 
new COVID-19 cases, new deaths and the 
stringency index 

H
3
: Crude oil price, exchange rates, new 

COVID-19 cases, new deaths and the strin-
gency index affect stock prices.

2. METHODOLOGY

2.1. Data

Based on literature evidence, the study initially 
considered various macroeconomic variables such 
as foreign exchange rate, money supply, crude oil 
prices, wholesale price index, the index of indus-
trial production, etc. However, it was pertinent to 
select those macroeconomic variables whose date 
was available at a daily frequency; daily COVID-19 
cases and deaths were a major necessity for the 
study. As a result, money supply, wholesale price 
index and index of industrial production were 
eliminated from the above mentioned variables 
due to the lack of daily data variables.

This study incorporates the daily data of NIFTY 
100 index closing prices, crude oil prices ($/bar-
rel), foreign exchange rate ($/₹), new COVID-19 
cases, COVID-19 deaths and the stringency index 
for the period between January 30, 2020 (when the 
first COVID-19 case was reported in India) and 
May 17, 2021. Moreover, it was during this period 
that the country experienced two waves of the vi-
rus, with the second one being far more perilous 
than the first one. The rationale for selecting the 
aforementioned variables is to examine the influ-
ence of selected macroeconomic variables and the 
Corona-virus pandemic on the Indian stock mar-
ket performance. 

The closing data of NIFTY 100 has been taken from 
the National Stock Exchange, crude oil prices (CL) 
from Thomson Reuters, and foreign exchange 
rate (ER) from the US Federal Reserve. Data on 
COVID-19 new cases (NC) and new deaths (ND) 
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were collected from the Centre for System Science 
and Engineering, John Hopkins University (CSSE, 
JHU). Data for the stringency index (SI) that assess-
es the strictness of a nation’s policy reforms to com-
bat the virus was taken from Our World in Data.

This research study has a conceptual framework 
comprising three phases: ADF test, cointegration 
test, and vector error correction model.

2.2. Unit root test – Augmented 

Dickey-Fuller (ADF) test

While analyzing time series data, the results could 
be false if values in the series are non-stationary. 
The reverting behavior of mean and variance in-
dicates stationarity of data series, and it is expect-
ed to be constant over time. Moreover, the covari-
ance among two periods should be contingent on 
the distance between the two time periods and 
not on the real-time computation. Unit root test 
is used predominantly for testing stationarity. The 
test results also help identify the order of integra-
tion required, i.e., the number of times the data 
point needs to be differenced. The study employs 
the Augmented Dickey-Fuller (ADF) test on all 
the variables to remove a unit root or a particular 
trend. Ray (2012) used a unit root test to analyze 
the relationship among variables. The compre-
hensive model, with terms such as intercepts and 
trends, is presented in equation (1):

0 1 1 1

1 – 1

...

,

t t t

p t p t

Y A Y Y

Y e

γ δ
δ

− −

− +

= + + +

∆ +

∆ ∆

+
 (1)

where 
0
A  indicates the intercept, δ  is the coef-

ficient of the lagged first difference, p  is the lag 
length, and te  is the error term. 

2.3. Johansen’s cointegration test

The cointegration test inspects the existence of any 
long-run relationship between the macroeconom-
ic variables, the COVID-19 pandemic, and the 
Indian stock market. A necessary condition for the 
analysis though is that the ADF test results should 
indicate stationarity and all variables should be 
integrated in the same order. With cointegrated 
variables, there is no eventual drifting away from 
each other, as a result of which a long-run relation 
can be recognized. 

The above-mentioned test can be represented in 
a vector autoregressive framework of order p  as 
presented in equation (2):

0

1

,

p

t j t j t

j

X A B X e−
=

= + +∑  (2)

where all variables are 1n ⋅  vectors except B  

( ) ,n n matrix⋅  tX  comprises variables at the 
first difference, 

0
A  comprises constants, p  indi-

cates the maximum lag length, B  represents coef-
ficient, and te  is the error term.

2.4. Vector error correction model 

(VECM)

Following cointegration among variables, the 
analysis can proceed with administration of a 
vector error correction model that represents the 
feedback process and speed of convergence to the 
long-run steady-state equilibrium. It examines 
whether an error correction mechanism kicks 
in when some disturbance occurs. VECM also 
examines the long-run association among varia-
bles. Johansen’s cointegration equation (2) can be 
transformed into VECM as follows:

1

0

1

,

p

t j t j t p t

j

X A X X e
−

− −
=

∆ = + Γ ∆ +Π +∑  (3)

where ∆  indicates the first difference, 

1

,

p

j j

i j= +

Γ = − Β∑  
1

p

j

i j

I
= +

Π = − + Β∑ , 

and I  indicates n n⋅   matrix.

3. RESULTS AND DISCUSSION

Descriptive statistics of all variables are present-
ed in Table 1. The values indicate that COVID-19 
cases and deaths in India reached a high level 
of 414,188 and 4,205 respectively in a single day. 
Exchange rate fluctuated with the rupee weaken-
ing to 76.95 during the same period. The volatil-
ity seems to be significantly higher with respect 
to new COVID-19 cases; this is followed by the 
NIFTY 100, which is little less volatile compara-
tively. Thereafter, the volatility is comparatively 
low for the rest of the variables. These results indi-
cate that the COVID-19 pandemic impacted mar-
kets more as compared to other macroeconomic 
variables (Shankar & Dubey, 2021).
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The trend of the selected factors has been shown in 
Figure 1. NIFTY 100 faced a major fall due to the 
pandemic, which shook the economy (Al-Awadhi 
et al., 2020; Bora & Basistha, 2021). It however 
moved upwards after a while with some variations. 
A similar kind of trend was observed for crude oil 
prices. Besides, the exchange rate had a steep rise 
with the onset of COVID-19 cases, falling gradu-
ally thereafter with a slighter volatile trend. New 
cases witnessed a sharp peak during the first wave 
of the pandemic followed by another much higher 
peak during the second wave (Alber, 2020). New 
deaths also had a similar trend. India’s stringency 

index was high during the beginning of the pan-
demic, especially during the first wave, because of 
a high level of strictness by the government. On the 
whole, India’s stringency index has remained close 
to or above 60 throughout the pandemic. From 
the graphs of all variables, it can be observed that 
NIFTY 100, new cases and new deaths were (and 
continue to be) the most volatile; this evidence is in 
tune with the results provided in Table 1. 

Table 2 shows ADF to perform the unit root test 
in log levels and first differences to examine the 
univariate properties of series. It confirms the 

Table 1. Descriptive statistics 

Variables NIFTY 100 Crude Oil Price Exchange Rate New Cases New Deaths Stringency Index

Mean 12215.93 46.52 74.05 52452.10 591.32 70.37

Median 11843.03 44.37 73.83 22872.00 354.00 73.61

Maximum 15406.00 69.95 76.95 414188.00 4205.00 100.00

Minimum 7719.10 9.12 71.11 0.00 0.00 10.19

Std. Dev. 2040.35 13.67 1.28 84850.23 823.01 21.71

Skewness -0.03 -0.30 -0.02 2.91 2.82 -1.48

Kurtosis 1.88 2.67 2.45 11.07 11.40 5.07

Figure 1. Trend of selected variables
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non-stationarity issue. The findings in Table 2 in-
dicate log level non-stationary among all the var-
iables, which is in line with the observation from 
Figure 1. This evidence does not accept the hy-
pothesis that NIFTY 100, CL, ER, NC, ND and 
SI have a unit root. The results convey that the 
data has mean and variance reverting behavior 
and changes with time. This indicates that stock 
markets and other macroeconomic variables do 
change with positive and negative behavior. To 
transform the data into stationarity, the difference 
between each consecutive set of data points of a 
series was considered (1st difference column). All 
variables have stationarity at the first difference or 
order of integration. Therefore, the first difference 
of the series is integrated of order I (0). Overall, all 
variables were integrated at the order I (1), howev-
er, I (0) in the first difference. 

Figure 2 confirms the observations of statistical 
results in Table 2 that there is a stationarity in the 
data series at the first difference level. The mean 
remains constant across all variables. The first dif-
ference stabilized the mean once the seasonality 
of data series was reduced. The stabilized mean 
helped to draw realistic observations and avoid 
spurious analysis.

The study further uses Johansen multivariate 
cointegration test that helps attest the existence 
of long-term relationships between variables as it 
examines whether the series are integrated or not. 
The results of the cointegration test are shown in 
Table 3. The number of cointegrating vector re-
sults for the given specification has been shown in 
the upper part of the table. These have been shown 
using trace statistics. Similarly, the second part of 
the table shows evidence based on the maximum 
eigenvalue test to define the cointegrating vectors. 
In each case of trace statistics, the null hypothesis 

(till r ≤ 5) gets rejected based on both the p-values 
at 5% significance. In all cases, the trace statistic is 
greater than the critical value, which is significant 
at the 5% level. The trace test shows six cointegrat-
ing relationships among the variables. 

Under Max-Eigen statistics, hypotheses at r = 0 
and r ≤ 5 are rejected based on the observation that 
both p-values are at 5% significance (Max-Eigen sta-
tistic > critical value). Thus, the value test indicates 
that there are six cointegrating equations. Based on 
the evidence, the hypothesis of cointegration among 
the variables is accepted, since there is a proof of 
cointegration. In essence, the data supports the ev-
idence that there is a long-run relationship between 
the NIFTY and economic indicators such as crude 
oil, exchange rate, COVID-19 cases, new deaths and 
the stringency index.

With the existence of co-integrating relationships 
being confirmed, the next step is to move towards 
the Vector Error Correction Model (VECM). The 
VECM captures the relationship between multiple 
variables as they undergo fluctuations with time. In 
addition, VECM is specifically used in the case of 
variables having stationarity at the first difference.

The VECM evidence presented in Table 4 cor-
roborates the fact that NIFTY 100 closing pric-
es have a negative association with the exchange 
rate; the coefficient value is 57.482. As currency 
depreciates (higher ₹/$ exchange rate), there is 
an increase in import, thus causing greater cash 
outflows, as a result of which the profits and stock 
prices of domestic firms decline. Hence, coun-
tries like India that rely on exports experienced 
a negative connection between the exchange rate 
volatility and the performance of the stock mar-
ket. This evidence is supported by the results of 
Kim (2003) and Tsai (2012). 

Table 2. ADF unit root test

Variables Level (P-Value) First Difference (P-Value) Order of Integration Decision

NIFTY 100 0.1088 0.000*** I (1) Accept H
2

Crude Oil Price 0.1719 0.000*** I (1) Accept H
2

Exchange Rate 0.1629 0.000*** I (1) Accept H
2

New Cases 0.8769 0.000*** I (1) Accept H
2

New Deaths 0.8141 0.0049*** I (1) Accept H
2

Stringency Index 0.0594* 0.0005*** I (1) Accept H
2

Note: To get significance at 5%, all variables are integrated once. *** and * indicate significance level at 1% and 10%, 
respectively.
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Figure 2. Trend of selected variables at first difference
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Table 3. Johansen’s cointegration test for cointegrating vectors
The Trace Test 

H
o Eigen Value Trace Statistics 5% critical value Probability

r = 0** 0.146 137.268 107.345 0.000

r ≤ 1** 0.951 88.289 79.341 0.009

r ≤ 2** 0.068 57.32 55.246 0.033

r ≤ 3** 0.049 35.575 35.011 0.044

r ≤ 4** 0.045 19.86 18.398 0.031

r ≤ 5** 0.018 5.721 3.841 0.017

The Maximum Eigen Value Test
H

o Eigen Value Max-Eigen Statistics 5% critical value Probability

r = 0** 0.146 48.98 43.42 0.014

r ≤ 1 0.951 30.969 37.164 0.217

r ≤ 2 0.068 21.745 30.815 0.416

r ≤ 3 0.049 15.714 24.252 0.437

r ≤ 4 0.045 14.139 17.148 0.130

r ≤ 5** 0.018 5.721 3.841 0.017

Note: ** indicates significance level at 5%. r indicates the number of cointegrating vectors.

Table 4. Vector error correction model results

Variables
Normalized co-integrating coefficients Coefficient of error correction terms

Coefficient Std. Error t-stat Coefficient Std. Error t-stat

Crude oil price 12.167* 26.765 0.455 -0.000 0.000 -0.788

Exchange rate 57.482*** 27.824 3.011 -0.000 0.000 -1.351

New Cases 0.224* 0.013 2.974 -0.795 0.388 -2.051

New Deaths -2.327 1.331 -1.787 0.036 0.008 4.708

Stringency Index 3.961 17.358 0.228 0.000 0.000 0.977

Note: The significance level is at 1% and 10%.
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It has also been observed that while new cases up-
set stock market sentiments, the relationship has 
been relatively less robust as compared to that 
with the exchange rate. The coefficient indicates 
a less (0.22), but still significant impact on the 
NIFTY 100. These results accept the hypothesis 
that stock prices are impacted by exchange rate 
volatility followed by crude oil price. The results 
seemed to be insignificant for new deaths and the 
stringency index. 

The overall results of the study show the impact 
of macroeconomic variables and the COVID-19 
pandemic on the performance of the Indian stock 
market. The hypotheses result also shows the pres-
ence of mean reverting behavior of data and the 
presence of cointegration among variables. The 
stock markets’ return appeared to be highly vola-
tile due to surge in the cases during the pandemic 
(Alber, 2020). The impact of new COVID-19 cases 
was however not as grave as anticipated. This is in 
contrast to the evidence presented by Al-Awadhi 
et al. (2020) that an increase in the daily confirmed 
cases and deaths impacted the performance of 
Nifty returns negatively. The Indian market was 

able to cope with the crisis on hand during the 
first wave and businesses were prepared to stay in 
operation with prior experience and knowledge of 
operating during lockdowns, demand shifts and 
burgeoning costs during the second wave.

Investigating the relationship of other variables 
with the stock market, the findings suggest a weak 
association between crude oil prices and the re-
turns of the stock market. This evidence is sim-
ilar to the observations made by Narayan (2021) 
that the relationship became less robust between 
oil prices and stocks performance during the pan-
demic. Further, VECM suggests a significant but 
negative impact of the exchange rate on the NIFTY 
100 closing prices. This is in line with the theoret-
ical expectations and similar to the evidence pre-
sented by Korsah and Fosu (2016), Tsai (2012), and 
Kim (2003). Depreciation of the rupee relative to 
the US dollar leads to a downward movement of 
the Indian stock exchange. This negative associa-
tion would facilitate portfolio managers undertak-
ing asset allocation decisions. Gains from invest-
ments can get magnified when investors consider 
these aspects. 

CONCLUSION

The financial and economic outlook of economies have altered due to the unparalleled spread of 
COVID-19. This study intended to comprehend the impact of certain macroeconomic variables and 
the COVID-19 pandemic on the performance of the Indian stock market. ADF stationarity test and 
the multivariate cointegration test were used to test the presence of long-term relationships among the 
variables. Further, VECM was used to capture the underlying relationship as the variables underwent 
fluctuations.

The overall findings of the study suggest that volatility seemed to be higher across new cases and the 
Indian stock market; NIFTY 100, new cases and new deaths were the most volatile. The COVID cases 
do hurt the sentiments of the stock market, however, the association between new cases and the stock 
market was found to be relatively less robust as compared to that of new cases with the exchange rate. 
The ADF test shows that stock markets and other macroeconomic variables do change with positive 
and negative behavior. The results indicate an association between the NIFTY and economic indicators 
such as crude oil, exchange rate, COVID-19 cases, new deaths and the stringency index. Further, the 
results conveyed a negative relationship between exchange rate volatility and stock market performance. 
Exchange rates rose heavily with the onset of cases resulting in India experiencing a negative relation-
ship between the exchange rate and the stock market. Thus, it is recommended that investors closely 
watch and make certain estimations regarding the exchange rate pattern before investing. This informa-
tion can also be used when investors try to hedge against foreign exchange risk. In this regard, further 
studies can also extend the analysis by including more macroeconomic variables.
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