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ABSTRACT 

COVID-19, the contagious disease instigated by the recently discovered coronavirus has spread worldwide 

and it has a significant impact on the financial markets, practically in every country. This is one of the 

deadliest pandemics in history, resulting in not only human deaths but also billions of dollars in economic 

losses around the world. Risk-averse investors lost a sizeable sum of money because of this deadly virus 

spread’s havoc on the market. This article studies the influence of SARS COVID-19 on the Indian Stock 

Exchange, a market where financial instruments like stocks, bonds, commodities are traded. The global 

stock exchange has reacted bizarrely to the outburst of the coronavirus. The stock market in India also 

responded to the global health emergency and saw unexpected volatility (the rate of change in stock prices 

over a specific period), with the disruptions in the global market. By using NIFTY daily closing price, this 

paper inspects the volatility of NIFTY 50 from 27 January 2019 to 23rd April 2021. The GARCH model 

was employed to capture the volatility of the index. According to the findings, it can be concluded that the 

financial market in India has suffered from volatility throughout the epidemic phase.  

Keywords: Coronavirus, Covid-19, NIFTY, ARCH-GARCH, Volatility 

JEL Classification: G14, C58, D53 

INTRODUCTION 

The statistical measure of a market’s or a particular security’s returns over time is known as volatility 

(Mattak & Saha, 2016). It refers to how swiftly the market moves, high volatility implies a greater degree 

of risk and probable losses. The reasons behind the volatility in the Indian Stock Exchange market could be 
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associated with the U.S. ripple effect (being U.S. Dollar is a currency of reference for all the countries), rise 

in crude oil prices as India is heavily reliant on oil imports, risk of fiscal slippage (increase in fiscal deficit), 

market corrections (is imminent if valuations were considered extremely pricey) and budget proposals ( 

taxation rates). But limited research has shown a link between the financial market volatility and COVID-

19 pandemic. Since few studies related to the impact of COVID‐19 on the financial market, the prevailing 

empirical research has postulated a stimulating result. (Baret et al.,2020), in their study on the banks and 

financial markets, have examined whether there is a decrease in the share prices of equity, bonds and oil 

worldwide because of this worldwide pandemic. Social-distancing measures and other restrictions related to 

the spread of coronavirus negatively affected the efficiency of the businesses and generated a fall in the 

revenue, higher operating cost, and cash flow challenges to the firms. 

In addition to being a health crisis, the coronavirus is also causing a global economic recession. The outspread 

of coronavirus created panic among consumers, organisations and investors and thus created market 

abnormality, which led to noteworthy economic impact worldwide affecting both emerging and established 

nations. To control the widespread coronavirus, many countries have adopted strict lockdown policies due to 

which the global and domestic economy is affected. With response to the pandemic, the risk of the global 

financial market has substantially increased, Investors globally are in an experience of extensive suffering 

from losses due to insecurity created by the epidemic (Zhang et al., 2020). For example, from 24th to 28th Feb 

the global financial market has hit out about US$6 trillion due to the impact of coronavirus (Ozili  & Arun, 

2020). The S&P 500 indexes market value saw a decline of 30% afterwards the COVID-19 outburst.  

The global financial market has reflected the opinions of the investors after the outbreak of coronavirus. 

Various industries like tourism, hospitality and entertainment have been adversely affected because of the 

nationwide lockdown. Organisations have scaled back, seen negligible growth because of low productivity, 

layoffs and employee compensation has been impacted. (Liu et al., 2020), top-evolving nations such as Mexico, 

Brazil and Russia eventually stiffen mobility limits, resulting in a -1 percent downturn in 2020. After ten 

years, the coronavirus disease in South Korea caused KOSPI to fall below 1600 for the first time in their 

history (Chang, 2020). Greater volatility is experienced in China, causing the increased uncertainty caused 

by COVID-19. The India’s Government issued a “Janata Curfew” on 22/March/2020, and a lockdown 

approach on 24/March/2020, to promote communal separation and halt epidemics. Various business activities 

were unexpectedly suspended after the government launched such a lockout scheme. Due to an interruption 
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in the world economy, India's financial markets experienced significant uncertainty. The Indian stock market 

is facing uncertainty owed to the global stock market's fall. It has also been severely affected by the COVID-

19 outbreak (Guru & Das, 2020). 

Although these crises exist and influence on the economies worldwide, they have not continued long in the 

history because the world is proficient to find solutions to these difficulties. However, the scope and effect of 

the coronavirus on the economy are impossible to predict, it is probable that once the crisis is over, the 

markets will recover swiftly. The Sensex, in 1979 has climbed from 100 points to over 41,000 points in 2019, 

has demonstrated time after time that corrections are momentary but growth is persistent, with an average 

annual return of over 15%. 

LITERATURE REVIEW: 

The COVID-19 epidemic amplified global risk and insecurity and shook both developed and developing 

economies such as the United States, Spain, Italy, Brazil, and India. Prevailing studies have documented 

diversified results. Kaouther, Mohammad Abdullah and Affan (2021), examine the COVID-19 virus influence 

on the S&P 500 firms’ stock liquidity by constructing a daily data set for the records of COVID-19 informed 

cases, including deaths and stock liquidity for the period 1 Jan, 2020 – 31 Dec, 2020. The results show that 

both ( COVID-19 cases and stock liquidity) share a significant negative relationship. Also, it discloses a 

remarkable variance in liquidity between segments. Similarly, Chundakkadan, Radeef, and Elizabeth 

Nedumparambil (2021), carried out the research in two-fold. Firstly, they investigate the bond between the 

daily returns and investor attention to COVID-19, using the indices of 59 countries for the phase starting from 

1st Feb 2020 to 30th April 2020. The results show a negative association between the two. Secondly, they 

investigated the relationship between market volatility and search volume  and suggested that the sentiment 

towards COVID-19 has generated excess volatility in the market.  

Hatmanu M, Cautisanu C. (2021) studied the influence of COVID-19 outbreak on the Romania Stock Market. 

The outcomes of the research publicized that the deadly virus had a large long-term adverse impact on 

Romania's BET (Bucharest Exchange Trading) index, whereas the state of the European economy had a 

favourable effect. Similarly, Chang CL, McAleer M, Wang YA. (2020) their paper shows that: (1) investors 

are more likely to display herding behavior in the stock market when oil returns are low; (2) herding is more 

likely for SARS and COVID-19 after the GFC when oil returns are extremely high, and (3) herding is more 
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probable during coronavirus crises when oil returns are extremely low. These findings show that, during the 

Great Recession, investors are extra sensitive to asset losses, making them more susceptible to engage in stock 

market herding. During SARS and COVID-19, however, investors panic, and they may sell their investments 

imprudently. Herfero (2020), concluded that the third outburst of the corona pandemic has inexplicably affected 

emerging economies, causing a drip in business activities. In the short term, the financial markets will suffer 

as a result of the epidemic, but in the long term, markets will eventually right themselves and begin to rise again 

as per Gormsen and Koijen (2020). 

Ozili and Arun (2020) adapted key policy makers with guidelines such as restrictive measures, social 

distancing guidelines, public health measures, fiscal and monetary policies to explain how the global economy 

is affected by COVID-19. As per their study, a tight fiscal policy and travel restrictions had an adverse impact 

on the level of economic activity. In accordance with the results, Adda (2016) exercised quasi-experimental 

variation and through research it concluded that the restrictions on travel during the fatal viral illness 

pandemic, the earnings fell and the economy was negatively impacted. Similar to the US and European 

countries, Italy’s lock-down during the COVID-19 epidemic  results in a sharp decline in dividends and GDP 

growth as documented by Gormsen and Koijen (2020). Additionally, Zhang et al. (2020) used a 

straightforward statistical analysis method to observe the topmost 10 COVID- 19-infected nations and 

recommended that the outbreak augmented the risk and uncertainty in the international market. The same 

arguments were supported by Baker et al. (2020), who showed that the COVID-19 pandemic’s market 

fluctuations were comparatively high when compared to the times of Ebola, SARS, MERS, swine flu and bird 

flu.  

In contrast, Liu et al. (2020) analysed 21 leading stock exchanges using event study methodology and 

concluded that all of the affected countries’ financial markets were significantly impacted negatively by the 

COVID-19 epidemic, specifically Asia recording a prodigious fall in terms of irregular returns. This 

rationalisation uniformly matches with the results of Harjoto et al. (2021) study, who employed an event study 

analysis to conclude the significant adverse impact of COVID-19 on the worldwide markets, specifically 

emergent markets and small firms. As per the analysis, large businesses and the U.S. stock market documented 

favourable abnormal returns compared to other developing market economies. In the same line, Ramelli and 

Wagner (2020) studied the global financial and trade policies of individual firms and found that the 

internationally positioned U.S. firms faced adverse impacts, especially those exposed to the Chinese market. 
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Quite a few literature focused on observing and analysing markets of specific economies. Like, Al-Awadhi et 

al. (2020) examine the variability of different sectors of the Chinese stock market with respect to the global 

pandemic using a panel regression approach. According to the study, the information technology and 

pharmaceutical sectors performed relatively better as compared to those stocks with a significant market 

capitalisation that adversely suffered. Asian emerging economies were more distressed by the pandemic than 

the European emerging economies, per Topcu and Gulal (2020). As a result, it raised the rate of interest on 

emerging market state debt, as per Goldberg and Reed (2020).  

Few research has been carried out to investigate the impact of COVID-19 on the Indian stock market. 

Therefore, the motivation of this study is to contribute to the growing literature through the GARCH Model. 

Some studies have addressed the impact of the pandemic on different sectors of various international stock 

markets, however evidence about the Indian economy is limited. To bring attention to this issue, this article 

aims to evaluate the effect of coronavirus on India's main stock exchange .The overall aim of this paper is to 

analyse he volatility in the stock market due to the pandemic's eruption and the Indian government's lockdown 

guidelines. 

OBJECTIVES OF STUDY 

(i) To explore the association between the Covid-19 and the Indian Stock Market. 

(ii) To study the effects of the pandemic on the Indian Stock Market. 

METHODOLOGY 

(1) Data Source- This research is primarily focused on secondary evidence. The closing prices of the 

NSE Nifty index, as well as data on active COVID situations, were obtained from the official 

webpage of NSE and the Ministry of Health and Welfare. 

STUDY PERIOD- The regular closing prices of the Spot Nifty Index are used in this analysis. The data was 

gathered over a 2.4-year cycle and is divided into two parts: 

i. Pre covid period i.e.1-Jan-2019 to 30-Jan-2020 

ii. Post covid period i.e.29-Jan-2020 to 23-April-2021 

iii. Whole period i.e. 1-Jan-2019 to 23-April-2021 

(2) Tools and Techniques – Since the study is based on the time series data, E-views software was 

employed and Augmented Dickey-Fuller (ADF) test statistic was employed to check the stationarity 
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of the data (Irfan & Hooda, 2017). In addition to this, to scan for heteroskedasticity, the ARCH LM 

Test was used. GARCH model was used to examine the impact of COVID-19 on the volatility of 

Indian Market. 

EMPIRICAL ANALYSIS AND RESULTS 

On 30 January, 2020, the first coronavirus case in India was identified in Kerala. The 30th of January 2020 

has been chosen as the cut-off date for researching the effect of the coronavirus on India's stock market. To 

ensure consistency, data were gathered beginning 1 January, 2019, and stock market data were obtained 

from the official NSE website. The closing price is converted into everyday compounded return by taking 

the first log difference in the closing price, and after this conversion of the data becomes stationary (Rt= 

In(Pt/Pt-1)*100 (Ryaly et al.,2014) the return at time span t, where Pt denotes the closing price for day t). 

Figure 1 depicts the graph of the stationary sequence. 

Figure 1. Stationary Sequence 

 

 

 

Descriptive statistics- Skewness is a demonstration of a distribution's symmetry. The asymmetrical 

collection of data has a skewness of zero. Skewness is a metric that compares the size of a regular 

distribution's two tails. Skewness is 0 for a naturally distributed dataset. The combined dimensions of the 

two tails of a regular distribution are measured using kurtosis. Kurtosis was originally assumed to be a 

measure of a distribution's peak, but it actually measures the degree of probability in the tails. The normal 

distribution had a magnitude of three. If the kurtosis value is greater than three, the dataset has more compact 

tails than a normal distribution. The dataset has lighter tails if the value of kurtosis is less than three. The 
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results clearly demonstrated that the CNX NIFTY Index sequence is not normally distributed since its 

kurtosis value is more than 3, i.e, 3.26. Based on skewness and kurtosis, the JarqueBera test statistics 

determine whether the data are normally distributed. The null hypothesis (H0) for the Jarque Bera test is 

that the data is naturally distributed, but since the p-value is too small, the null hypothesis is 

dismissed.1532.659 is the standard deviation coefficient, which is used as an indicator of uncertainty. The 

data's mean and median are 11769.20 and 11623.9, respectively. 

 

Figure 2. Descriptive Statistics 

 

The data's stationarity was also verified using the Augmented Dickey-Fuller (ADF) test statistic, which was 

used to appraise the theory of non-stationarity. The ADF test, also recognised as the "Unit Root Test," is 

applied to examine whether the time
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series data is stationary or not. A characteristic of time-series data that makes it non-stationary is the “unit 

root”. The null hypothesis (H0) for the Augmented Dicky Fuller test is that the data has a unit root or the data 

is non-stationary. If the p-value is more than the 5% significance mark, then it can be inferred that the data 

chosen are non - stationary or has a unit root at the level. 

Table 1. ADF Test at level for the closing price of CNX nifty index 

 

The ADF test was first conducted on a level surface. The p-value is greater than the 5% significance mark, 

as shown in Table 1. As a result, the null hypothesis is not dismissed, and we can conclude that the data has 

a unit root. We will look at the first difference after testing the stationarity at the ground. 

Table 2. ADF Test at the first difference for the closing price of CNX nifty index 

 

Table 2 shows that the p-value is less than 5%, indicating that the null hypothesis is not accepted at the first 

discrepancy. As a result, at the first difference, we can assume that the closing price data is stationary. 

Autoregressive conditional heteroskedasticity (ARCH) in the residuals is detected using correlograms of 

the squared residuals. The ARCH effect in the residuals is found using correlograms of the squared 

residuals. If the autocorrelation and partial correlation are all close to 0, and the q-stat is not meaningful at 

the 5% stage, then we say that there is no ARCH effect. 
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Table 3. Correlograms of the squared residuals 

 

 

The association of a sequence with its lagged or previous values is known as autocorrelations (AC). Partial 

autocorrelation (PAC) is the association of the residuals with the next lag values; it is "partial" rather than 

"true" since the observed differences have already been discarded before moving on to the next correlation. 

The autocorrelations of the squared residuals in the above Table reveal that the data show strong proof of 

ARCH impacts. The first-order autocorrelation is .939 and gradually declines to .350. These aren't huge, but 

they're important, nonetheless. They were all positive as well, which is unusual in other economic time 

series. The ARCH-LM test is used to detect data with autoregressive conditional heteroscedasticity. These 

errors were further investigated using the ARCH LM test at lag 1 (see Table below): 

Table 4.  ARCH LM test 

 

 

 

To scan for heteroskedasticity, the ARCH LM Test was used. The null hypothesis (H0) of the ARCH LM 

test is that the error terms are not heteroskedastic. The findings were found to be important, with a p-value 

of zero for the chi-square distribution. As a result, there is enough justification to use the GARCH model. 
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GARCH (1,1) MODEL 

Robert F. Engle (1982) developed an econometric concept “autoregressive conditional heteroskedasticity 

(GARCH)”, to describe an approach to estimating uncertainty in financial markets. He is an economist and 

was Nobel Memorial Prize laureate for Economics in 2003. To represent the variance at time t, the GARCH 

Model employs previous variance and previous squared observations. A first-order autoregressive GARCH 

term (the first term in parentheses) and a first-order moving average ARCH term (the second term in 

parentheses) are included in GARCH (1, 1). An ordinary ARCH model is a GARCH specification in the 

conditional variance equation with no lagged forecast variances—that is, a GARCH specification with no 

lagged forecast variances (0, 1). 

The GARCH (1, 1) Model is written as follows: 

𝜎𝑡
2 =  𝛼0 + 𝛼1𝜀𝑡−1

2 + 𝛽1𝜎𝑡−1
2  

Parameter constraints: 

𝛼0  > 0

𝛼1  > 0

𝛽 ≥ 0

And 𝛼1+ 𝛽 < 1 

t-1 is thought to be distributed randomly and identically, with a mean of 0. The conditional variance in 

period t is denoted by t-1, and the "news coefficient" (effect) is denoted by ɑ1. βt denotes the "persistence 

coefficient" (effect of news that is older than one period). 

The model's GARCH coefficients can be used to investigate: 

(i) With the advent of derivatives trading, there was a change in unconditional variance: 

Assume that the conditional mean (of𝜎2t-1) is constant and equal to 0 and that ɑ1+β1<1 then regular 

GARCH model's unconditional variance can then be expressed as: 

Var 𝜖𝑡= 𝛼𝑜/1 − (𝛼1 + 𝛽1) 

(ii) The speed with which news is incorporated into spot prices. 

(iii) The use of a dummy vector in the GARCH (1, 1) model is employed to assess the unpredictability of 

the stock market following the coronavirus pandemic. The value of the dummy vector is "0" in the pre-

corona time and "1" during the corona period.  
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The equation now reads: 𝜎2𝑡 = 𝛼0+ 𝛼1𝜀2 + 𝑡 − 1𝛽1𝜎2 +𝛾𝐷𝑡 − 1 

If the dummy variable's coefficient is large, we can conclude that the coronavirus influenced stock market 

volatility. The direction of change in the volatility of the stock market is presented by the sign of the 

coefficient. If the value of the coefficient is negative, it can be inferred that volatility has decreased since 

derivatives were introduced.  The   ARCH   term is characterised by (ɑ), while the GARCH term is 

characterised by (β). The ARCH term is used to calculate facts about prior time fluctuations. Similarly, the 

GARCH coefficient looks at the forecasted deviation from the previous century. 

Table 5. GARCH (1,1) model 

 

 

A higher ARCH coefficient (ɑ) means that uncertainty responds more to price fluctuations, while a higher 

GARCH coefficient (𝜎) means that shocks to the conditional variation take longer to die out. As a result, 

uncertainty is synonymous with persistence. As a result, historical volatility can be used   to describe current 

uncertainty, which can persist over time. The presence of a pandemic has an extraordinarily strong effect 

on the uncertainty of the NIFTY closing rates since the dummy indicator is important at the 5% importance 

stage. The dummy variables (0.080473) coefficient indicates that the epidemic has a positive outcome on 

stock market uncertainty. The implementation of futures has reduced spot price uncertainty, and the ARCH 

and GARCH coefficients are statistically significant, implying that the "news" parameter and the 

"persistence" coefficient are both statistically significant by using this form. The degree of stock market 

volatility has been analyzed using an unconditional variation, which is expressed using the formula: Var 

𝜖𝑡= 𝛼𝑜/1 − (𝛼1 + 𝛽1) The value yield has been entered into the above equation using GARCH (1,1), and 

the volatility level has been calculated. For the whole era, the outcome is .0136, which is less than 0.05. As 
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a result, we can assume that the stock market is volatile. Finally, the Ljung-Box test was used to see whether 

there were any remaining autocorrelations in the squared uniform residuals from the GARCH (1, 1) model's 

approximate variance equation. The uniform residuals' Q-statistics were found to be negligible, meaning 

that the variance equation was correctly defined and that there is no longer an ARCH influence. 

Table 6. Q Statistics 

 

                                        

The findings of the ARCH LM Test were negligible since the p value for the chi square distribution was 

greater than 5%. This indicates that the variance equation has a good specification. 

Table 7. ARCH LM test 

 

DISCUSSION AND CONCLUSION 

Using the GARCH model, the current study investigates the effect of a pandemic on the instability of the Indian 

financial market. The study revealed that the NIFTY index is unnatural or stationary, so we used a unit root 
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test to make our data stationary. After the first discrepancy, the NIFTY index data becomes stationary. We 

needed to verify if our data had some arch impact before using the GARCH model, so we ran correlogram- 

squared residuals, which revealed that our data did. We used the standard GARCH (1, 1) model after confirming 

the existence of arch impact. In the mean equation of GARCH (1,1) model, we introduced a dummy variable 

to verify the influence of the coronavirus on the volatility of the stock market. We evaluated the importance 

and significance level of the dummy variable added, which had a value of 0 before coronavirus and a value 

of 1 after the pandemic. The findings of the GARCH model show that the coronavirus pandemic had an impact 

on the S&P CNX NIFTY spot market volatility, as the p-value for the dummy variable is significant. We may 

assume that the effect is positive since the dummy's coefficient is positive. As a result, since the pandemic, 

the volatility of the S&P CNX NIFTY has increased. The GARCH models were accurately defined because 

the Q statistics for the uniform residuals were negligible, and the ARCH-LM test statistic showed that there 

were not any additional ARCH effects in the residuals. 

IMPLICATIONS 

The research suggests that the COVID-19 outbreak caused a sharp and substantial fall in the stock market 

earnings, posing an empirical risk to the financial sector due to the likelihood of an excessive fall in the stock 

prices. Considering the association between investors’ anxiety and stock markets, policy makers should have 

active ways in place to compact with abrupt extreme distrust in the market. Moreover, government and central 

bank must communicate effectively to condense the effect on the financial market. 

Further to that, by employing effective hedging or safe-haven strategies, investors can capitalise on this study 

to protect their equity portfolios from unanticipated disruptions and make more informed investment choices 

to avoid excessive unexpected losses.  

LIMITATIONS OF THE STUDY AND SCOPE FOR FUTURE RESEARCH 

The present study is only limited to the Indian Stock Exchange, which can be further extended to test the 

volatility of other developing and developed nation’s stock market.  Furthermore, the study has been 

conducted by using the closing prices, which can be extended to high-frequency data. Also, the Indian’s 

market volatility can also be tested by inculcating the data of government policies affecting the stock prices. 
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