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ABSTRACT

The aim of the paper is to evaluate the impact of novel COVID-19 on the returns and volatility of 
Indian stock markets with special reference to equity investment strategies of the Bombay Stock 
Exchange. For the purpose of evaluating the impact, the study has applied GARCH. The research has 
considered a time frame from March 2015 to January 2021. Prior to implementing GARCH model, 
pre-estimation tests (i.e., augmented Dickey-Fuller and ARCH-Lagrange multiplier) were conducted. 
Outcomes clearly indicate that the returns during the crisis for all the strategy indices have been 
negative, which means that the COVID-19 outbreak resulted in massive losses. Additionally, ‘during 
crisis’ period showed an increase in volatility for all the strategy indices depicting that the pandemic 
has a long-lasting effect and will take time to fade off. This research will help the investors in the 
investment decision process by giving them insights about the different strategies.
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INTRODUCTION

COVID-19 has weakened the global economy and is considered to be a ‘Black Swan’ event for the 
world. Since the start of COVID-19 in late 2019, globally more than 88 million people have been 
affected by this virus and almost 2 million have succumbed to death. India is currently the 2nd most 
affected country as per the number of cases (as on 25th January 2021, as per WHO data available 
at: https://covid19.who.int/table). Naturally, the global economy took a serious hit and shrank by 
4.3 percent in the last year. The world economy faced such a severe recession in 2020 that only 
the recessions caused by the two World Wars and the Great Depression could be termed as more 
serious than this one. Year 2020 can be termed as the 4th largest recession in last 150 years. In year 
2021, the recovery path is still very uncertain with resurgence of cases and difficulties in vaccine 
distribution (The World Bank, 2021). The economic impact is affecting every country, but it’s even 
graver for the developing economies. The pandemic has caused such widespread unemployment 
that millions of people have been tipped into poverty. Indian economy too has suffered extremely. 
India officially went into lockdown from 25th March, 2020 which brought with it a lot of chaos for 

https://orcid.org/0000-0002-0011-7685
https://orcid.org/0000-0001-7211-7652


International Journal of Business Analytics
Volume 9 • Issue 1

2

the world’s 2nd most populous country. The widespread panic especially among the migrant workers 
was unparalleled. The expected national income and growth figures tumbled, along with the stock 
markets. The Indian economy fell by 9.6 percent in the last calendar year, due to the government as 
well as private containment efforts leading to a slump in domestic consumption (Business Standard, 
2021). A quick view of the Indian stock market is presented in Figure 1, which shows most widely 
used index of the country i.e., Standard & Poor Bombay Stock Exchange (S&P BSE) Sensex. The 
stock index took a sharp fall in March 2020.

Over the past few years, India’s robust democracy and strategic partnerships have helped it to 
emerge into the fastest growing economy. With Asia’s first stock market, Bombay Stock Exchange, or 
BSE, established in India in 1875, the Indian financial markets also saw rapid expansion and growth. 
With dematerialisation and introduction of new products and services, the financial markets have 
become greatly inclusive as well as efficient. S&P BSE SENSEX is the most widely tracked stock 
market index of India and is also traded internationally in EUREX and BRCS (Brazil, Russia, China 
and South Africa) nations’ exchanges. The Indian stock markets provide a transparent and efficient 
platform for trading of equity and debt instruments, mutual funds, derivatives and currencies (BSE). 
National Stock Exchange (NSE) is another prominent stock exchange of the country which can be 
credited for bringing sophisticated technology to Indian markets. This has helped the inclusion of 
many more retail investors as well as foreign investors, which in turn has increased the prominence 
of Indian markets in the world markets. COVID-19 caused a vital shock to the entire world. It 
severely affected the stock markets as well, as shown by Liu et al. (2020a), Anh and Gan (2020) and 
Harjoto (2020). With the growing importance and interdependence of Indian markets vis-à-vis the 
world markets, it would be interesting to empirically study the impact of COVID-19 on Indian stock 
markets. Very few researches (Alam et al., 2020b; Mishra et al., 2020; Bora and Basistha, 2020) are 
done on Indian markets. All the researches, whether on Indian markets or on international markets 
have either been done on overall stock markets (AlAli, 2020a; Bash, 2020; Liu et al., 2020a; Singh 
et al., 2020) or on individual sectors like Automobiles, Travel and Energy (Alam et al., 2020a; 
Maneenop and Kotcharin 2020; Polemis and Soursou 2020). The focus of the current paper is to 
analyse the impact of COVID-19 crisis on the different equity investment strategies used by investors. 
For active investors, the investment strategies are often the basic criteria for portfolio management. 
These investment strategies are formulated on the basis of the investors’ goals, their risk tolerance 
and their expected time frame of capital needs. Some investors might seek a rapid growth while 
others might be interested in low risk investments. Investors’ mindsets are represented by different 
types of strategies such as value investing which was developed by Benjamin Graham and David 
Dodd, popularised by Benjamin Graham’s book The Intelligent Investor, and made fashionable by the 
world-famous investor Warren Buffett (The Heilbrunn Center for Graham & Dodd Investing). The 

Figure 1. S&P BSE sensex (Source: S&P BSE Sensex, available at: https://www.bseindia.com/sensex/code/16/)



International Journal of Business Analytics
Volume 9 • Issue 1

3

Indian stock markets have designed some “Strategy Indices”, to chart the performance of a number 
of companies, on the basis of investment strategies. The present study evaluates various investment 
strategies to test which of them proved to be more stable in the highly unstable time of COVID-19. In 
other words, the objective of the paper is to empirically analyse the impact of COVID-19 on returns 
and volatility of different equity investment strategies for Indian stock markets.

The remainder of the paper is structured as follows: Section 2 discusses the review of literature; 
Section 3 explains the sample and statistical techniques used for empirical analysis; Section 4 discusses 
the findings of the analysis; Section 5 concludes the study and gives out the implications; and Section 
6 details the limitations and future scope of the study.

REVIEW OF LITERATURE

Previous studies have reported a strong relationship between pandemic outbreaks and the stock 
markets. Park et al., (2008) and Pendell and Cho (2013) studied the reactions of the stock markets 
because of outbreak of animal diseases. Chen et al., (2007) and Chen et al. (2009) investigated the 
stock markets for SARS outbreak. Ichev and Marinč (2018) examined stock market reactions to Ebola 
outbreak. After the outbreak of COVID-19 pandemic, researches have been done within past 1 year to 
explore the impact of crisis on stock markets. These researches have been reviewed and classified on 
the basis of the markets they analyse. Firstly, the researches on international markets are discussed, 
followed by researches done on sectoral basis and then the researches specific to the Indian markets.

Impacts of Pandemic on World Stock Markets
Largely, the impact of COVID-19 on international stock markets has been negative. AlAli (2020b) 
analysed 5 largest Asian stock markets and confirmed the negative effect on stock market returns. 
Similar results were reported by Singh et al. (2020) who based their study on G-20 countries. A study 
of top 30 countries, in number of COVID-19 cases, also revealed downward trend of stock market 
and negative returns (Bash, 2020). Study of Chinese and Asian stock markets also showed decline 
in stock markets (Liu et al., 2020b). Studies by Ashraf (2020) and Lee et al., (2020) confirmed these 
findings. By March 2020, the Chinese stock markets had stabilised, while the world markets took a 
free fall. Not only the stock markets, even the commodities which were erstwhile considered safe, 
like oil, gold and bitcoin, took a plunge (Ali et al., 2020). Before April 2020, the negative effect of 
COVID-19 was on emerging economies; after April, it was on developed countries (Harjoto et al., 
2020). Romanian financial market is an interesting case in this regard as it did not experience any 
significant impact of COVID-19. In fact, the Romanian government bonds showed more sensitivity 
to the news of this pandemic (Gherghina et al., 2020). Some studies have also tested for the impact 
on volatility and liquidity. Baig et al. (2020) investigated this for US stock markets and reported that 
volatility has increased and liquidity has decreased because of this pandemic. Haroon and Rizvi 
(2020) supported this result for 23 emerging markets of the world. Zhang et al., (2020) also found 
that the pandemic has led to increased uncertainty and risk in financial markets.

Impacts of Pandemic on Different Sectors
Yan et al. (2020) proposed investment strategies to make profits even in the current pandemic situation. 
In May 2020, they suggested shorting the stocks in travel related industry and buying later as they 
expected travel industry stocks to fall further. For technology sector, they recommended shorting till 
late May or early June and buying back then. For entertainment industry, they suggested buying in the 
long run only when the sales start to increase. Gold should be used as hedging strategy and should be 
bought and held till it reaches its peak. Other studies have evaluated different sectors in light of the 
pandemic and most have shown the negative impact on every sector that has been evaluated (Göker et 
al., 2020; He et al., 2020; Liew, 2020; Maneenop and Kotcharin, 2020; Polemis and Soursou, 2020). 
Göker et al., (2020) showed all that the losses were highest in tourism, sports and transportation 
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sectors. In Australia, when the announcement of the outbreak was made, transportation industry 
noted severe losses but food, healthcare, telecommunications and pharmaceuticals showed impressive 
performance (Alam et al., 2020a). In China, while other sectors faced adverse impact, education, IT, 
healthcare and manufacturing showed quick rebound and resilience (He et al., 2020). A summary 
of the studies that analysed the impact of COVID-19 on financial markets is presented in Table 1.

Impacts of Pandemic on Indian Stock Markets
A few researchers have investigated the Indian market as well. Alam et al., (2020b) conducted a study 
on the Indian stock markets using a random sample of 31 companies listed on BSE. Authors studied 
the market response during the lockdown period using event study methodology. It was concluded 
that the stock markets yielded positive returns after imposition of lockdown, but negative returns 
before it. With the panic spreading all over the world from January itself, the Indian stock markets 
duly responded by taking a fall and the investors welcomed the lockdown imposed by the government 
as depicted by positive returns. Mishra et al., (2020) showed negative growth of Indian stock market 
during the pandemic phase, by using Markov switching vector autoregression. Analysis done on 
different indices showed the same results except for healthcare sector. Even consumer goods sector 
was comparatively less affected than other sectors such as metal, realty, banking and automobiles. 
They further compared the results with two past events, GST implementation and Demonetisation, 
and found that none of them had such severe impact on the stock markets. Bora and Basistha’s (2020) 
study also revealed a negative impact of COVID-19 on returns. Further, using data from both BSE 
and NSE, they showed increased volatility in the stock markets after the 1st COVID-19 case was 
reported. Similar results were reported by Rajamohan et al., (2020) as they analysed the stock price 
volatility of the Indian automobile sector. Verma and Sinha (2020) showed that COVID-19 cases 
affected the volatility of the Indian stock markets mildly and did not affect the returns. These results 
could be such because of the timing of the study, as it was conducted in the initial phase of spread 
of Coronavirus in India (in May 2020).

Research Gap
After exhaustive review of literature, it was found that there are some studies which have analysed 
the immediate impact of the COVID-19 crisis on the overall stock markets (AlAli, 2020a; Bash, 
2020; Liu et al., 2020a; Singh et al., 2020). On the other hand, some studies have focused on the 
impact of pandemic on different sectors of the economy like Automobiles, Travel, Technology and 
Energy (Alam et al., 2020a; Maneenop and Kotcharin, 2020; and Polemis and Soursou, 2020). The 
present study uses the strategy indices given by BSE to analyse the impact of COVID-19 on these 
equity investment strategies. This will help the investors in the investment decision process by giving 
them insights about the different strategies. By understanding the impact of COVID-19 on different 
investment strategies, they would know which strategies are sustainable even in events of such shocks 
to the economy. As per the authors’ knowledge, no such study has been done so far. Further, the 
research conducted on Indian markets is limited and the present study will contribute to the existing 
literature. Also, the time period taken by this study is larger than the previous studies, as most of the 
studies evaluated the immediate impact of COVID-19 on stock market performance.

RESEARCH METHODOLOGY

The present study analyses the volatility for different equity investment strategies. For this purpose, 
the strategy indices formulated by the BSE of India are considered. BSE Ltd. is Asia’s first and largest 
stock exchange with an overall market capitalisation of US$ 2.57 trillion as in January, 2021. It is 
deemed to be “World’s fastest exchange with a speed of 6 microseconds” (Company Overview, BSE, 
2021). This section of the paper discusses the data sources, sample size, time frame and research 
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Table 1. Summary of studies on COVID-19 and financial markets

Study Sample Method and variables Results

Anh and Gan 
(2020)

723 listed firms in Vietnam Panel regression; DV-Daily stock returns, IDV-
Daily increase in number of confirmed cases, 
Return on equity, market capitalisation, market 
to book ratio, industry factors, dummy for pre-
lockdown and lockdown periods

Decline in daily stock returns

Liew (2020) 3 tourism companies Regression with EGARCH; DV- share prices; 
IDV- change in world daily new confirmed 
cases, Covid dummy; CV- gold spot price, crude 
oil price, NASDAQ composite index, Shanghai 
Stock Exchange Composite index

Decline in share price

He et al. (2020) 2895 listed Chinese firms Event study; closure of Wuhan on January 23, 
2020 as event date

Mining, transportation, environment, 
electricity and heating sectors negatively 
affected. IT, healthcare, manufacturing, 
education showed resilience

Alam et al., (2020b) 31 Indian companies listed 
on BSE

Event study; lockdown announcement on 24th 
March 2020 as event date

Negative impact on stock returns before 
lockdown, positive afterwards

Polemis and 
Soursou (2020)

11 Greek listed energy 
companies

Event study; lockdown from 23rd March 2020 
taken as event date

Negative impact on stock returns

Alam et al., (2020a) 8 sectors of Australian 
stock market

Event study; announcement by government of 
the outbreak on 27th February 2020 is taken as 
the event date

Healthcare, telecommunications, 
pharmaceutical, food- positive impact 
Transportation, technology- negative 
Real estate, energy- no impact in short 
term

Liu et al., (2020a) 21 countries Event study and panel regression; DV-abnormal 
returns, IDV- confirmed Covid cases, CV-
country stock market returns

Negative impact on Asian countries 
more severe than other countries

AlAli (2020b) 5 largest Asian stock 
markets

Event study; WHO’s announcement of Covid-19 
as global pandemic taken as event date

Negative impact on stock returns

Xiong et al., (2020) 3518 Chinese firms Event study; 20th January 2020, the date of 
interview of a doctor, taken as event date

Firms with less fixed assets, higher 
profitability and growth, larger scale and 
higher combined leverage- less adverse 
impact 
Firms vulnerable to virus and more 
institutional investors- more adverse 
impact

Bora and Basistha 
(2020)

2 Indian indices (Sensex 
and Nifty)

GARCH Returns declined, volatility increased

Haroon and Rizvi 
(2020)

23 countries Panel regression; DV-liquidity, IDV- Covid-19 
cases and deaths, CV-GARCH volatility and 
stringency index

Liquidity improved as cases decreased

Lee et al., (2020) Malaysian sectoral and 
broad market indices

Regression; DV-Stock market composite index 
and sectoral indices, IDV-number of cases and 
deaths, volatility index, Brent oil price

Negative impact on all except REIT 
fund index

Ashraf (2020) 64 countries Panel regression; DV-stock market returns, IDV-
confirmed cases and deaths

Negative impact of cases higher than 
impact of deaths

Harjoto (2020) 53 emerging and 23 
developed countries

Multivariate regression; DV-daily returns, 
volatility, trading volume; IDV-percentage of 
new cases and new deaths, lag of dependent 
variables, month dummies, country dummies

Stock returns declined; volatility and 
trading volume increased

Verma and Sinha 
(2020)

Nifty index (India) GARCH; daily returns of Nifty and India VIX, 
Covid-19 cases

No impact on returns, mild impact on 
volatility

Source: Authors’ Compilation
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techniques used to examine the impact of COVID-19 crisis on stock return and volatility of various 
equity investment strategies.

Data and Sample Size
With a view to study the impact of COVID-19 on the stock returns and volatility, the present work 
has extracted the daily values of various strategy indices namely (Asia Index Pvt Ltd):

•	 S&P BSE IPO Index: This index tracks the performance of companies after their IPOs.
•	 S&P BSE SME IPO Index: This index measures the performance of SMEs (Small and Medium 

Enterprises) after their IPOs.
•	 S&P BSE Dividend Stability Index: This index measures the performance of companies which 

follow increasing or stable dividend policy.
•	 S&P BSE Enhanced Value Index: Value investing strategy suggests investors to identify 

undervalued firms on the basis of their intrinsic value and invest in them. This index identifies 
30 high valued companies on the basis of earnings to price ratio, book value to price ratio and 
sales to price ratio.

•	 S&P BSE Quality Index: This index charts the performance of high quality companies identified 
by their quality scores, which is computed on the basis of financial leverage ratio, accruals ratio 
and return on equity.

•	 S&P BSE Low Volatility Index: This index tracks the performance of companies with lowest 
volatilities, which is measured by standard deviation.

•	 S&P BSE Momentum Index: This index charts the performance of high momentum stocks, 
identified by their risk adjusted price momentum score.

These seven indices are formulated by BSE to provide one value which shows the aggregate 
performance of companies on the basis of equity investment strategies. The data considered for the 
research has been collected from the official website of BSE. The time frame of examination is from 
March 2015 to January 2021 including the before and during time period of COVID-19 crisis. On 
30th January, 2020, the Director-General of World Health Organization (WHO) announced “novel 
coronavirus outbreak as public health emergency” (WHO, timeline COVID-19, 2020). An emergency 
declaration like this intended to attract the interest of various stakeholders. Also, India reported its 
first confirmed positive case on the same date. Therefore, the time frame before this date is assessed 
as the pre-crisis and after this date as during-crisis period.

Research Techniques
For the purpose of analysis, the study has incorporated Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH). The financial literature highly supports the use of ARCH group of 
models to determine the volatility (Chaudhary et al., 2020). GARCH is an extended version of ARCH 
model propounded by Engle (1982). The GARCH model assists the “change in time dependent 
volatility” i.e., increase and decrease in the same series. The returns of all the equity investment 
strategy indices have been calculate by taking the natural log difference of index prices:

R
P

P
xt

x t

=










−
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, 1

	

where, R is return of index; Pxt is the price of index x at t day; Px, t-1 is the price of index x at t-1 day.
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Unit-Root Test
Before performing time series analysis, it is vital to conduct unit root test in order to check for 
stationarity of the data. In time series data, if the movement of time does not cause change in the 
shape of distribution then the dataset is said to be stationary. To check stationarity, the study has used 
Augmented Dicker-Fuller (ADF) test where the null hypothesis is assumed as there exists unit root 
i.e., data is not stationary. The ADF is built on the following regression estimates:

∆ ∆y a y y
t t

i

p

i t i t
= + + +−

=
−∑0 1 1

1

γ β ε 	

where, y is time series, α is constant, p is the optimum number of lags, ε is the error term; when γ=0 
that means the series contains unit root i.e., series is not stationary.

ARCH Effect Test
Another diagnostic test before carrying out GARCH modelling is to conduct test for heteroscedasticity 
and presence of ARCH/GARCH effect (Engle, 1982). For this purpose, Autoregressive Conditional 
Heteroscedasticity-Lagrange Multiplier test (ARCH-LM) has been implemented. The null hypothesis 
is assumed as No ARCH effects. The ARCH-LM of order q, the following auxiliary regression model 
has been applied:

u u u u v
t t t q t q t
2

0 1 1
2

2 2
2 2= + + +…+ +− − −� �γ γ γ γ 	

where “u” is the square residual computed by the primary regression model; “q” lags are included 
in the secondary regression model; “γ0” is the constant term; “γ1, γ2…γq” are unknown coefficients 
with q as order; “v” is the composite error term.

GARCH Model
GARCH is the generalised type of ARCH model used to overcome the limitations of ARCH model. 
In order to examine the volatility, ARCH model requires large number of parameters; however, 
GARCH model provides more robust results with limited number of parameters. GARCH process, 
established by Bollerslev (1986), offers a deeper understanding of market volatility as it is dependent 
on the lag of today’s volatility and shocks. The widely used GARCH model is GARCH (1, 1) model, 
typically identified as “plain vanilla” GARCH (Karmakar, 2005). The GARCH (p, q) model can be 
illustrated as follows:

u
t

i

q

i t i
i
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i t i
2
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=

−
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where “u” is the conditional variance; “γ” is the constant term; “p and q” are lags of conditional 
variance terms; “α and β” are coefficients of ARCH and GARCH terms; “εt-i” is the lag of squared 
residual (ARCH term) from previous year; “λt-i” is the variance from previous year (GARCH term). 
Larger the value of α, higher the responsiveness to new information, whereas higher the beta, more 
is the time for the shock to fade off. (α + β) indicates the consistency of the time series and greater 
the value of (α + β), greater is the persistence in volatility.

Financial time series often exhibit continued periods of calm followed by periods of wide 
swings; this is called volatility clustering. The ARCH and GARCH models have been developed by 
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econometricians for the purpose of dealing with volatility clustering, by accounting for correlations in 
error variance. In the times of crises, like the pandemic situation considered in the present study, this 
clustering is evidently reflected in the data. In such cases ARCH/GARCH models are considered to 
be appropriate to capture the volatility evolution (Gujarati & Porter, 2009; Predescu & Stancu, 2011).

RESULTS AND DISCUSSION

Summary Statistics
The descriptive statistics of all the equity investment strategy indices are tabulated in Table 2. The 
table presents the number of observations, mean, median, maximum, minimum, standard deviation, 
skewness and kurtosis and help furnish an understanding of the distribution of all strategy indices. 
The means and standard deviations of daily returns of all strategy indices during the study time 
clearly indicate the existence of high variations in the strategies. The minimum and maximum values 
represent the range of dispersion in the return series.

For examining the symmetry in distribution, skewness and kurtosis have been calculated. 
Skewness value more than one and kurtosis value more than three are deemed as extreme values 
(Chou, 1969; Rohatgi, 1976). The results depict that all the strategy indices are negatively skewed 
indicating that the series is diverted to the left side. Also, the kurtosis values are more than three 
which convey sharp peak of strategy indices; this suggests the presence of major shocks in the series.

Periodic Returns
Table 3 exhibits the periodic returns of strategy indices, 6 months before the crisis and 6 months 
during the crisis. It is quite evident that the returns before the crisis were positive except for enhanced 
value; however, during the crisis it is seen that the returns for all the strategy indices are negative 
that means that the COVID-19 outbreak resulted in massive losses. IPO index rallied the most in the 
pre-crisis period, but also suffered severely due to the crisis. The SME-IPO index too showed huge 
decline. Retail investors are often advised to tread cautiously when investing in IPOs; the returns 
data supports this view. The low volatility index, as the name suggests, includes companies which 
have lowest volatility. As expected, this index experienced the least impact of COVID-19, shown by 
its lowest negative returns in post-crisis period. Altogether, SME-IPO (-19.49%), IPO (-17.02%), 

Table 2. Summary statistics

Particulars IPO SME-IPO Dividend 
Stability Index

Enhanced 
Value

Quality Low 
Volatility

Momentum

No. of 
Observations

1480 1480 1347 1264 1264 1264 1264

Mean 0.00065 0.00022 0.00035 0.00023 0.00047 0.00053 0.00056

Median 0.00091 0.00073 0.00096 0.00153 0.00100 0.00086 0.00082

Maximum 0.05532 0.04096 0.05855 0.07793 0.06504 0.06139 0.07839

Minimum -0.18412 -0.05052 -0.11361 -0.13205 -0.10115 -0.10281 -0.12774

Std. Dev. 0.01333 0.00890 0.01242 0.01624 0.00994 0.00899 0.01178

Skewness -2.457 -0.538 -1.378 -0.786 -1.173 -1.475 -1.502

Kurtosis 28.785 3.904 12.148 6.861 15.322 21.549 17.210

Source: Authors’ Calculation
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enhanced value (-16.69%) and dividend stability index (-15.04%) were extremely affected compared 
to momentum (-7.37%), quality (-4.60%) and low volatility (-2.55%).

Volatility Clustering
Figure 2 represents the daily returns of all the equity investment strategy indices from March, 2015 to 
January, 2021. The graphs portray high volatility during the time-period for all strategies. Additionally, 
it is observed that all the strategy indices display volatility clustering that means volatility of today 
will affect the volatility of future time period.

Diagnostic Tests
Before applying GARCH (1,1) model, it is vital to conduct two diagnostic tests i.e., test of stationarity 
and ARCH effects. To test the stationarity of the series Augmented Dicker-Fuller (ADF) test has 
been performed and for checking the ARCH effect- Lagrange Multiplier test (ARCH-LM) has been 
implemented. Table 4 exhibits the results of the diagnostic tests. Outcomes of ADF test reveals that 
t-statistics for all the strategy indices are significant at 5 percent significance level which leads to 
rejection of null hypothesis and conclusion for absence of unit roots i.e., the series is stationary at level 
can be drawn. Further, results of ARCH-LM test indicates that LM statistics is significant at 5 percent 
significance level, therefore, null hypothesis is rejected and inference for presence of ARCH effect 
in the series can be drawn. Thus, pre-conditions, i.e., presence of volatility clustering, series being 
stationary and presence of ARCH effects, are fulfilled before applying standard GARCH (1,1) model.

GARCH (1,1) Model Estimation
Findings of GARCH (1,1) model for pre and during crisis are tabulated in Table 5. The results 
indicate that conditional mean coefficient of all the equity investment strategy indices are positive 
and significant. For variance equation, the coefficient of constant, ARCH and GARCH terms are 
positive and significant for both pre and during crisis period. The ARCH and GARCH coefficient are 
associated with the effect of news. ARCH (α) coefficient indicates the recent news and GARCH (β) 
represents the old news and time for the shock to fade off. Their statistically significance shows that 
new and old news has had an effect on stock price volatility. High GARCH (β) coefficient suggest 
that old news is taking long time to fade off and that “volatility is persistent”.

The summation of ARCH (α) and GARCH (β) coefficient i.e., (α+β) is around one. The closer the 
sum is to one, the longer the shock will take time to fade off. Higher value of “α+β” signifies “long 
memory” and that the disturbance may show a “permanent change in future” stock prices. As can be 
seen in Table 5, the sum (α+β) has increased in during crisis period for almost all the strategy indices 

Table 3. Periodic returns

Strategy Indices Periodic Returns (%)

6 Months- Before the Crisis 6 months- During the Crisis

IPO 34.53 -17.02

SME-IPO 5.25 -19.49

Dividend Stability Index 1.85 -15.04

Enhanced Value -1.45 -16.69

Quality 10.35 -4.60

Low Volatility 9.02 -2.55

Momentum 15.57 -7.37

Source: Authors’ Calculation
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Figure 2. Daily returns of all equity investment strategy indices (Source: Authors’ Compilation)

Table 4. Diagnostic tests

Tests IPO SME-
IPO

Dividend 
Stability Index

Enhanced 
Value

Quality Low 
Volatility

Momentum

ADF in 
Level 
t-statistics

-8.5353* -8.1501* -9.3909* -8.945* -10.087* -9.9461* -9.886*

ARCH-
LM

135.85* 102.19* 338.31* 209.36* 323.46* 320.81* 305.4*

Note: * (p<0.05)
Source: Authors’ Calculation
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except for dividend stability index and low volatility index; however, for both of these strategies the 
ARCH effect (α) has drastically increased which indicates that recent news i.e., COVID-19 has highly 
affected the strategies. For all other strategies it is observed that the sum has come close to one which 
indicates that COVID-19 crisis will persist in the market for a long period of time. Also, it is found 
that the most affected strategy is IPO followed by SME-IPO, enhanced value, momentum and quality.

CONCLUSION AND IMPLICATIONS

As the whole world is still grappling with the devastation caused by COVID-19 and the world 
economies are trying hard to recover from the recession of 2020, the Indian stock markets benchmark, 
Sensex, touched 50,000 mark on 21st January 2020, for the first time in its history. The domestic 
markets rallied due to sectors like IT, finance and automobile performing exceptionally well besides 
the optimism regarding domestic economy and corporate earnings. Global equities too played a huge 
role as they revived especially after Joe Biden took over as US president (India Today, 2021). On 24th 
March 2020, Sensex was around 25000 mark, lowest in the past one year. This was the time when 
India went into lockdown due to the pandemic. Clearly, this year has seen a lot of turbulence in the 
stock markets. With this in mind, the present paper sought to evaluate the impact of COVID-19 on 
Indian stock markets. Specifically, the impact on returns and volatility of strategy indices has been 
analysed. The active investors select various investment strategies on the basis of their goals and 

Table 5. Results of GARCH (1,1)- pre-crisis

Particulars IPO SME-IPO Dividend 
Stability 

Index

Enhanced 
Value

Quality Low 
Volatility

Momentum

GARCH (1,1)- Pre-Crisis

μ 0.00787* 0.00076* 0.00035* 0.00029* 0.00070* 0.00073* 0.00095*

ω 0.00014* 0.00005* 0.00003* 0.00003* 0.00001* 0.00003* 0.00008*

α (ARCH 
Effect)

0.15333* 0.19796* 0.07645* 0.08234* 0.20141* 0.13075* 0.11987*

β (GARCH 
Effect)

0.73712* 0.75502* 0.88759* 0.79019* 0.62807* 0.81404* 0.79397*

α+β 0.89045 0.95298 0.96404 0.87253 0.82948 0.94479 0.91384

Log 
Likelihood

3878.398 4225.613 3536.835 2923.523 3550.975 3677.523 3360.941

GARCH (1,1)- During Crisis

μ 0.00323* -0.00052* 0.00154* 0.00235* 0.00186* 0.00164* 0.00105*

ω 0.00006* 0.00004* 0.00002* 0.00002* 0.00002* 0.00002* 0.00002*

α (ARCH 
Effect)

0.17989* 0.07220* 0.14904* 0.10059* 0.25498* 0.46053* 0.15017*

β (GARCH 
Effect)

0.81620* 0.89049* 0.78109* 0.85088* 0.65088* 0.46792* 0.78957*

α+β 0.99609 0.96269 0.93013 0.95147 0.90586 0.92845 0.93974

Log 
Likelihood

660.499 672.962 657.593 601.904 727.925 756.493 684.031

Note: * (p<0.05)
Source: Authors’ Calculation
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risk preference. The strategy indices show the aggregate performance of companies clubbed together 
in accordance with the investment strategies. The present research is conducted taking seven BSE 
strategy indices as the sample, viz. S&P BSE IPO, S&P BSE SME IPO, S&P BSE Dividend Stability, 
S&P BSE Enhance Value, S&P BSE Quality, S&P BSE Low Volatility and S&P BSE Momentum 
indices. The period of the study was considered from March 2015 to January 2021, divided into two 
phases: pre-crisis, before 30th January 2020 and during crisis, 30th January 2020 onwards. Periodic 
returns for 6 months before and 6 months during the crisis showed the negative impact of COVID-19 
on every investment strategy. SME-IPO and IPO firms lost the most because of the pandemic while 
low volatility firms were least affected. Even quality and momentum indices did not get much 
affected. IPOs are usually considered riskier investments, as is proved by the results of this study. 
The low volatility index, consisting of companies with lowest volatilities, showed least negative 
returns during the crisis period, as is expected of them. To study the volatility of different strategies, 
GARCH model was used. The results showed that total volatility has increased for all the strategies, 
except dividend stability and low volatility indices, during the crisis period. Investors following the 
strategies of IPO, SME-IPO, enhanced value, quality and momentum must be even more prepared 
for the uncertainties in the market. IPO is the most affected by COVID-19. Investors investing in 
IPOs must be most cautious.

The present study has direct implications for the investors as it can guide them in the investment 
decision process by giving them insights about the different strategies. By understanding the impact 
of COVID-19 on different investment strategies, they would know which strategies are sustainable 
even in events of such shocks to the economy. The periodic returns from different strategies showed 
that IPO and SME IPO fell the most among all the strategies studied. Generally, IPOs are considered 
to be riskier than the previously listed companies due to lack of publicly available information and 
disclosures about them. Retail investors are often advised to tread cautiously when investing in IPOs; 
the returns data supports this view. Only if the investors have the appetite for risk, they should invest 
in IPOs and SME IPOs. Undoubtedly, the investors are rewarded handsomely for the risk they take. 
IPO yielded the maximum positive return in the pre-crisis period among all the strategies. The results 
also revealed that volatility increased for all the strategies except dividend stability and low volatility 
during crisis. So, investors should not be lured by the bullish trend in stock markets, they must be 
aware that the volatility, representing risk, has increased simultaneously. This calls for even more 
caution from their side. Further, the sum of ARCH and GARCH effects is less than one, showing the 
mean reverting behaviour of the markets. This means investors can predict the market movements 
from past data. Also, higher volatility shows greater chances of bearish market and lower volatility 
shows higher chances of bullish markets (Chaudhary et al., 2020). This might mean that soon the 
markets may correct themselves.

Limitations and Future Scope of Study
Despite the contributions made by the present study, it suffers from some limitations which open doors 
for future study. The study is limited to Indian economy and equity investment strategies developed 
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by BSE. However, a sectoral or overall market analysis might be more comprehensive, giving insights 
about volatility of each sector during the pandemic. Similarly, cross-country analysis can be conducted 
in order to understand which country’s stock market is the most affected.
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