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                                                   ABSTRACT

The study conducts an empirical investigation in a VAR environment from 1st January 2015 to 31st December 2022 to analyze the market wide overconfidence bias in the Indian stock market using daily observations of NSE Nifty50 and BSE SENSEX. The methodology given by Statman et al. (2006) is followed in the paper. Further, the study attempts to investigate the impact of COVID-19 on Indian stock market (ISM). The results show that the impact of past market returns on current turnover in the market is significant during post COVID-19 period and we do not find any lead-lag relationship in the pre COVID-19 phase. The market volatility used as the measure for market risk impacts market turnover significantly in the sub-samples. The study indicates that Indian investors are ill-informed about any market return movement and market turnover during COVID-19 period indicating overconfident (optimistic) behaviour of the investor. The continuous learning about market trends, investment strategies, and behavioural biases may help investors recognize the bias while making financial decision.
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1. Introduction
In behavioural finance literature, overconfidence bias arises when investors trade aggressively due to gain in past return. It is considered to be a limitation against intelligence. It happens when people think they’re better than they seem to be (Trivers, 1991), but it doesn’t imply that people are ignorant. There is considerable amount of research on overconfidence that have used market-level data to examine the overconfidence theory (e.g., Chuang & Susmel, 2011; Griffin et al., 2007; Statman et al., 2006). Overconfidence bias is considered as a major driver of exorbitant trading leading to excess volatility (Gupta et al., 2018). In other words, this kind of behavioural fallacy is more observable during the periods of stress, turbulence and the recent crises like COVID-19 as similar found during the Great depression.
Most of the investors in Asian markets, including India, suffer from cognitive biases more than the people from other cultures (Kim & Nofsinger, 2008). The large number of studies in behavioural finance is carried out properly in the USA and Europe developed markets and emerging markets like China, Taiwan and Malaysia (see Boujelbene et al., 2009; Liu et al., 2016) but the outbreak of COVID-19 has affected both developed and emerging markets (Shrotriya and Kalra 2021).
The global expansion of the COVID-19 pandemic has had a huge negative impact on practically the whole world, posing significant concerns to the global economic picture. Markets have been fearful since the COVID 19 strike, as uncertainty reigns supreme. It has caused global markets to plummet to levels not seen since the Global Financial Crisis of 2008. As a result of the significant link with global market patterns and indices, the BSE Sensex and Nifty 50 both plummeted by 38%. Since the beginning of the year, the overall market cap has dropped by 27.31 percent. The stock market has reflected this pandemic sentiment on investors (Ravi, 2021). However, with the vaccine’s arrival and the government’s stimulus package surge the indices to high. The Sensex and Nifty 50 rose to 49,584.16 and 14,595.60 respectively. Certain industries, such as hospitality, travel, and entertainment, have been hit hard, with stock prices plummeting by more than 40%.
Table: 1 Pre COVID and Post COVID-19 comparison of Indian stock market.

	Indices/ Bourses
	14 January-2020
	23 March-2020
	24 April-2020

	Nifty 50
	12,362
	7,610
	9,154

	SENSEX
	41,952
	25,981
	31,327


Source: S. Ravi
There is plethora of literature related to COVID-19 and its impact on various sectors like health, tourism, agriculture, trade and commerce have been studied but only specific research studies have been conducted on the stock market to see the impacts of COVID-19 and detecting the presence of Overconfidence bias during pandemic situation (Shrotiya and Kalra, 2021; Salisu et al., 2020; Zhang et al., 2020). Therefore, we try to interpret the impact of COVID-19 in Indian stock market.
We applied Vector Auto Regression (VAR) and impulse response function (IRF) to analyze the presence of overconfidence bias in Bombay Stock Exchange (BSE) Sensex and National Stock Exchange (NSE) Nifty 50; India's two most important stock markets serve as indicators of the country's economic strength. Further, number of companies listed on BSE is much higher than NSE but in terms of trading volume, NSE has upper hand and due to large trading volume, it is easier to discover the price of stock while only few shares are traded on BSE. Thus, the price of stock varies in NSE and BSE. Therefore, we see different investing pattern in two major indices. With this, we attempt to answer some research questions: does investor trading volume is related to lag market return and to see the impact of past turnover on current turnover in volume; does overconfidence bias exist in both the indices during pre COVID-19 period and during COVID-19 period; in which sub-samples the overconfidence bias is more pronounce.
The paper is organized as follows. Section 2 deals with literature review and hypothesis development of the studies. The data & methodology of the study is put into section 3. Section 4 summaries the result. Finally, section 5 provides the concluding remarks of the study.


2. Literature Review and Hypothesis development
Investor overconfidence and trading volume: There are plethora of literature demonstrating the prevalence of the overconfidence bias in the financial markets based on experimental/questionnaire methods, but it is the empirical analysis which is considered as the primary motivation for studying the overconfidence bias (Chuang & Susmel, 2011; Daniel et al., 1998; Statman et al. 2006). Daniel et al. (1998) argue that investor and analysts make a systematic error and defined that the investor overestimates his private knowledge’s precision than the publicly available information. They also conclude that the two significant psychological biases, namely, private information and self-attribution bias, arise due to variation in investors’ confidence, causing the securities market to under and overreact to the information.
Barber and Odean (2001) use gender (male and female) as a proxy to analyze investor’s overconfidence and find that men trade 45 per cent more than women. The difference between turnover and market return performance is even more pronounced between single men and single women. The result is consistent with psychological research that men are more overconfident than women. Using monthly data from the New York Stock Exchange (NYSE/AMEX) from August 1962 to December 2002, Statman et al. (2006) checked how overconfidence bias results in high trading volume over time for both the market and individual securities. They employ vector autoregressions (VAR) and impulse response function as a methodology for the empirical analysis. They concluded that the amount of trading increased after high return; thus, successful investment raises the degree of overconfidence. The bull markets see a rise in trading activity, and the stock trading volume (turnover) are positively related to past stock returns. Further, the study finds that the lead-lag relationship between returns and turnover is more pronounced in small-capitalization stocks where individual investors play significant role in comparison to institutional investors due to holding of larger proportion of the share.
Griffin et al. (2007) investigate the relation between past weekly returns and stock turnover at the market level for 46 countries from 2nd January 1993, to 30th June 2003 and the data is obtained from DataStream International for market returns, total traded value, and total market capitalization. The study uses different market proxies to define the relation between return and volume, such as informed trading and short-sale constraints, liquidity, overconfidence bias, disposition effect, and momentum effect. It uses the VAR model for evaluating the return-volume relation on a country-by-country basis. The result finds that the return- volume relation is more robust in countries which are weakly correlated with world stock markets, high corruption prevailing, with high market volatility and the presence of short sales constraints. Overall, the study concludes that the policymakers and regulators will be able to predict the relation between volume and returns in more robust way in developing countries to devise reforms for the financial market. The result of the study will help investors and regulators to formulate trading strategies that take into account the dynamic of market turnover.

Metwally and Darwish (2015) study test the existence of overconfidence bias in the Egyptian stock market using daily and monthly data and employing VAR as a methodology. They find a significant impact of past market return on current turnover in the Egyptian stock market. The investors in the market are proven to be overconfident, as past market returns affect the overall current market turnover. Mushinada and Veluri (2018) studied the overconfidence hypothesis empirically in the Bombay Stock Exchange (BSE) Sensex. The study finds that the overconfident investors overreact to private information and under react to the public information. Further, it is observed that the self-attribution bias increases investors’ overconfidence and trading volume. The study suggests that investors should perform the post-analysis of each investment so that they can avoid mistakes.
Gupta et al. (2018) presented evidence of overconfidence bias and its behaviour in the pre-, during, and post-global recession sub-samples of emerging countries like India and China for 1st January 2002, to 31st March 2016. Using monthly data from the Bombay Stock Exchange (BSE) and the Shanghai Stock Exchange (SSE), the study found that Chinese investors are more overconfident than the Indian investors in each sub-sample using VAR model The Chinese investors are more overconfident in the up and down market than Indian investors who are more overconfident in the upmarket. Based on the above discussed literature we frame our first hypothesis.
Hypothesis 1: If investors are overconfident then the current trading activity is positively related to past market return.
Overconfidence bias and COVID-19 in different time periods
The emergence of COVID-19 has caused havoc and left the global economy into fragile state. It first broke out in the Wuhan city of China in the late December i.e. 31st December 2019 which has spread to almost 216 countries and resulted in death of 450000 deaths around the globe reported as of 19-June 2020. Further, World Health Organisation (WHO) declared the novel coronavirus as pandemic on 11th March 2020 due to its given widespread (WHO, 2020). Most of the countries of the world adopted social distancing and lockdown as major policy to break the chain of the virus resulting in decline in economic activities. Similarly, government of India announced "Janta Curfew" on 22 March 2020 and later complete lockdown was strictly implemented to curtail the virus growth. This led to creation of panic among the consumers and firms and created market abnormality. Most importantly their consumption pattern changed. Several studies have found that this pandemic has affected both the demand side and supply side chain. Georgieva, (2020) during the ministerial call on the coronavirus emergency pointed out that the COVID-19 pandemic has brought the entire globe near to financial crises more vulnerable than the

According to (Mertzanis & Allam 2018) during the normal circumstances investors have time to analyze the market and make informed decisions but in the period of crises like COVID- 19 there is some panic in the market leading to uncertainty in trading.  Global crises 2007-08. According to (Zhang et al., 2020) the global financial market risk has increased substantially in response to the pandemic. In same line (Raja, Ram, A 2020) pointed out that the financial market of India witnessed sharp volatility as a result of the disruption of the global market. Topcu et al., 2020 find that the impact of COVID is found to be highest in Asian and lowest in European Emerging markets. Shrotriya and Kalra (2021) in their paper investigated the presence of overconfidence bias for 46 global stock markets (developed, emerging & frontier) in normal and during pandemic period. They found that it is more pronounced in Japanese, US, Chinese and Vietnamese market in pre COVID-19 era while in the turbulence period the study discovers that the countries like China, Taiwan, Turkey, Jordanian and Vietnam stock market shows presence of strong overconfidence bias while India remain unaffected in both the period.

Hypothesis 2: To analyze the presence of overconfidence bias during normal (or pre COVID-19) and during COVID-19 periods. 

This paper is first of its kind to the best of my knowledge which tries to explore the presence of overconfidence bias due to COVID-19 in the Nifty 50 and BSE Sensex for all the sub samples. Thus, using market level data, we want to see if COVID-19 outbreaks have caused investors to become overconfident or underconfident in different sub-periods and over the entire period. Furthermore, the period prior to COVID-19 is free of any market shocks, such as a global collapse or a sovereign debt crisis, and with a stable government, it is a good time to test the overconfidence fallacy in a more stable environment and distinguish the results from a pandemic period.

3.Data & Methodology
2.1 Data
The sample period span from 1st January 2015 to 31st December 2022 which is split into pre- and during period. The time period from 1st January 2015 to 29 January 2020 is considered as pre COVID period and 30th January 2020 to 31st December 2022 is taken as post period. The first positive case of COVID-19 was found on 30th January 2020 according to the report obtained from the Ministry of Health and Family Welfare, Government of India (https://www.mohfw.gov.in/) . Hence for this study the period before this date is pre COVID- 19 era and after this date is considered as during COVID-19 period. In order to examine the overconfidence bias, the study uses daily data on the variables like market returns, market turnover, and volatility. The data on trading volume and closing price is obtain from Centre for Monitoring Indian Economy (CMIE). The daily index return is calculated as the logarithmic difference of current day and previous day closing values. Based on the methodology of (Fayyaz et al., 2012; Shrotriya and Kalra, 2021), we obtained market returns.
𝑅𝑡= LN (𝑃𝑡 / 𝑃𝑡−1)

where, 𝑅𝑡 is index return on day 𝑡, 𝑃𝑡 is closing index value on day 𝑡 and 𝑃𝑡−1 is closing index value on day 𝑡 − 1.
The natural log of volume has been taken as market volume (𝑉𝑡) and Augmented Dickey Fuller test (ADF) test is used to detect the stationary of the time series and if it is found to be non-stationary we apply Hodrick- Prescott (HP) filter. The filter removes the cyclicity from the time series and detrends the volume. Further, volatility is used as control variable to wall off the possible impact of contemporaneous relation between volatility and volume as stated by (Griffin et al.,2005). The daily market volatility is calculated using daily high and low index values (Alizadeh et al., and Diebold, 2002; Prosad et al., 2017).

2.2 Methodology
The study employs Statman et al. (2006) methodology to explore returns - volume linkage in the Indian equity market.
The following VAR model is applied:


 (
𝑘=1
)𝑌𝑡 = 𝛼 + ∑𝐾	𝐴𝑘 𝑌𝑡−𝑘 + 𝐵𝑡 𝑋𝑡 + 𝑒𝑡 …  (1)


where, 𝑌𝑡 is endogenous variables vector of n x 1 - market turnover and market return in time interval t and 𝑋𝑡 is control variable observations vector of n x 1 like volatility and exchange rate; 𝐴𝑘 & 𝐵𝑡 are the coefficients of endogenous and exogenous variables; 𝑒𝑡 which captures the contemporaneous relation between turnover- return is defined as residual vector at day 𝑡. The optimum lag length is determined using Akaike Information Criteria (AIC).

Further, IRFs are plotted to explain the impact of a shock in one endogenous variable on the other endogenous variable. Thus, to determine the market prediction of the overconfidence hypothesis, we give a shock to the residual market returns to notice the response in market turnover over time t (Hamilton, 1994).

3. Results
3.1 Descriptive Statistics
The Table 2 describe the descriptive statistics for whole, pre COVID-19 and during COVID- 19 periods. The ADF test suggests that all the series are stationary at 1% significant level. During COVID-19 phase both the indices (BSE &NSE) have highest average market return of 0.001 respectively. Further, during post phases it has highest return deviation (0.021) and average volatility of 0.018. Moving ahead, most of the relevant distributions are skewed and heavy tails with kurtosis value exceeding 3.

	Table 2: Market Descriptive Statistics

	
	
	Whole period
	
	
	Pre COVID-19
	
	Post COVID-19

	Panel 1: BSE
	1st Jan2015-31st Dec2022	1st Jan 2015-29 Jan 2020	30Jan 2020- 31st Dec 2022

	Observation (Daily)
	
	1476
	
	
	1249
	
	
	228
	

	

Parameters
	
Mkt Volume
	
Mkt Return
	

Volatility
	
Mkt Volume
	
Mkt Return
	

Volatility
	
Mkt Volume
	
Mkt Return
	

Volatility

	Mean
	9.653
	0.000
	0.012
	9.628
	0.000
	0.011
	9.791
	0.001
	0.020

	Std Dev
	0.953
	0.011
	0.009
	1.018
	0.008
	0.005
	0.423
	0.021
	0.018

	Skewness
	5.331
	-1.684
	6.195
	5.205
	-0.241
	2.537
	1.513
	-1.647
	3.854

	Kurtosis
	38.620
	27.921
	72.657
	35.438
	6.927
	15.908
	10.476
	14.213
	24.740

	Panel 2: NSE
	
	
	
	
	
	
	
	
	

	Mean
	12.511
	0.000
	0.012
	12.347
	0.000
	0.010
	13.400
	0.001
	0.019

	Std Dev
	0.635
	0.011
	0.009
	0.543
	0.009
	0.006
	0.241
	0.021
	0.018

	Skewness
	-0.973
	-1.682
	6.404
	-1.916
	-0.244
	2.615
	1.134
	-1.714
	4.109

	Kurtosis
	16.058
	26.885
	79.675
	30.654
	6.779
	16.723
	5.523
	14.450
	28.253


Source: Author's own estimation

3.2 Market vector autoregression (M-VAR) and impulse response function
Table 3 show the whole period VAR coefficients and t-test for whole period for the BSE- Sensex and NSE-Nifty. Each table is organized by columns for market volume and rows for lagged values of itself, market return, constant and control variable. The statistical significance is shown at 1%, 5% and 10% significance level. The market trading volume is auto correlated with most of the lags for BSE and NSE but for NSE it is highest at lag(s) = 1with (t-value= 20.178).   At higher lags both indices coefficients show declining trend but the decline is more observable in the BSE. Further, the market volume does not get impact by past market return for the BSE-Sensex but for the NSE Nifty we found this contemporaneous relationship at lag(s) = 2 day (t-value= 1.915) which is not very significant. This mean that our analysis does not support the theory of lead-lag relationship between market volume and return for BSE-Sensex while the result of NSE is in line with the theory of overconfidence at
only one lag. Hence, overall BSE and NSE indices do not show overconfident trading activity by investors during the whole period of our study.

	Table 3: VAR results for Whole Period

	BSE	NSE

	
	Coeff
	t-stat
	Coeff
	t-stat

	Parameters
	
	
	
	

	Mkt vol (-1)
	0.302
	11.508
	0.541
	20.718

	Mkt vol (-2)
	0.199
	7.268
	-0.130
	-4.380

	Mkt vol (-3)
	0.241
	8.634
	0.146
	4.887

	Mkt vol (-4)
	0.135
	4.758
	0.039
	1.299

	Mkt vol (-5)
	-0.033
	-1.161
	0.026
	0.871

	Mkt vol (-6)
	0.077
	2.694
	0.061
	2.010

	Mkt vol (-7)
	-0.0946
	-3.322
	0.009
	0.309

	Mkt vol (-8)
	-0.036
	-1.264
	0.022
	0.737

	Mkt vol (-9)
	-0.056
	-1.984
	0.076
	2.509

	Mkt vol (-10)
	0.129
	4.538
	0.005
	0.177

	Mkt vol (-11)
	-0.112
	-3.933
	0.058
	1.895

	Mkt vol (-12)
	-0.043
	-1.548
	0.063
	2.355

	Mkt vol (-13)
	0.075
	2.730
	
	

	Mkt vol (-14)
	0.066
	2.524
	
	

	Mkt vol (-15)
	
	
	
	

	            Mkt rtn (-1)
	1.607
	1.026
	0.054
	0.068

	            Mkt rtn (-2)
	-0.014
	-0.008
	1.562
	1.915

	            Mkt rtn (-3)
	0.328
	0.207
	0.481
	0.600

	            Mkt rtn (-4)
	0.485
	0.308
	0.183
	0.228

	            Mkt rtn (-5)
	0.197
	0.126
	0.684
	0.859

	            Mkt rtn (-6)
	-2.340
	-1.506
	0.772
	0.979

	            Mkt rtn (-7)
	-0.398
	-0.253
	0.457
	0.579

	            Mkt rtn (-8)
	1.217
	0.774
	1.093
	1.383

	            Mkt rtn (-9)
	1.623
	1.046
	-0.059
	-0.075

	Mkt rtn (-10)
	-1.051
	-0.672
	1.408
	1.768

	Mkt rtn (-11)
	0.935
	0.599
	1.207
	1.524

	Mkt rtn (-12)
	0.716
	0.460
	1.030
	1.306

	Mkt rtn (-13)
	0.698
	0.450
	
	

	Mkt rtn (-14)
	2.159
	1.389
	
	

	Mkt rtn (-15)
	
	
	
	

	Constt
	1.365
	5.569
	0.969
	4.635

	Volatility
	7.319
	3.367
	7.296
	6.244


This table reports coefficient and t-statistics from bi-variate VAR which contains log market                                              volume (Mkt vol), market returns (Mkt rtn) and volatility. Note: * indicates the significance at 10%,  ** indicates the significance at 5% , *** indicates the significance at 1%


Coming to the pre COVID-19 phases, Table 4a depicts the statistically significant relationship between market turnover and lagged market return for NSE at lag(s) = 2 day. This is consistent with the overconfidence hypothesis. BSE- Sensex stays aloof from overconfidence bias in the pre COVID-19 era.
Similarly, in case of during COVID-19 period, (Table 4b), the market volume is significantly autocorrelated in both the indices and lagged return-volume relationship is found to be significant at lag(s) = 1, 2 and 4 days for BSE-SENSEX and at lag(s) = 4 day for NSE. Hence overconfidence bias is more pronounced in BSE -SENSEX. It means that investors are optimistic about their trading activity and drop in BSE sensitive index allows investors to enter the market and earn better return.
Consistent with (Statman et al., 2006), the present study documents significantly positive correlation between market volatility and market volume for both the indices at whole, pre COVID-19 and post COVID-19 periods. The overall VAR results indicate that overconfidence bias is more pronounce in the post COVID-19 period and it is more in BSE- SENSEX. Whereas, in case of NSE market, the serial correlation between market volume and lagged market return seems weak with relevant lagged coefficient values significant at 5% significance level.
Moving ahead, IRFs explain the overconfident trading activity in better way. Figures 1-3 have been plotted for a period of 10 days for both the indices. These figures only illustrate the response of market trading volume to market trading volume and market return for the purpose of brevity. Figure 1 (Whole period) reveals that when one standard deviation shock is given to market volume it leads to an increase in market volume of 0.655 at first day and then shows declining trend and reached to 0.100% at 10th day. The market volume response to market return shock is not reported for first, second, third and fourth days as the values are nearly zeroes and for the seventh and eighth days it is below zero line and then reaches to zero for the BSE market.  Similarly, for NSE market, the positive impulse responses for market turnover are persistent for first and second day and then it shows declining trend. The response for market turnover to market return shock is not reported for the first day as the values are nearly zeroes. These finding suggest the optimistic behaviour of traders in the market.
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This table reports coefficient and t-statistics from bi-variate VAR which contains log market volume (mkt vol), market returns (mkt rtn) and volatility.
Note: * indicates the significance at 10%.	** indicates the significance at 5%	*** indicates the significance at 1%


In case of pre COVID-19 period, Figure-2, the response is similar to the finding of whole period that is in figure 1 for both the indices. Moving ahead, IRFs during COVID-19 phase are plotted for both the indices. Figure 3, shows that for one standard deviation shock in the market return, market volume increases to 0.046, 0.052 for second and third days for BSE but it is not reported for NSE at first day because it is on the zero line. And then it shows increasing trend up to seventh days and then reaches below zero line at tenth day.



[bookmark: _Hlk207193176]Figure: 1 Response of market volume to market volume and market return for whole period: 1st January 2015- 31st December 2022
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  Figure 2: Response of market volume to market volume and market return for pre COVID-19 period:
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4. Conclusion & Policy Implications
The ongoing COVID-19 pandemic has affected us all and wreaked havoc on global markets. The impact on the Indian Stock Market is obvious because all financial markets are digitally interconnected. The major goal of this research is to investigate the occurrence of overconfidence bias in general, both before and during COVID-19. The authors fail to find overconfidence bias for the entire period and prior to COVID-19, which contradicts the findings of others (Mushinada & Veluri, 2018b; Prosad et al., 2018). It is more pronounced for the BSE market in the during COVID-19 phase. This proves that behavioural finance may explain irregular patterns and fluctuations in the financial markets, especially in emerging markets, that the efficient market model can't explain. During the turbulent period on the NSE, we observed weaker overconfident trading. Therefore, optimistic belief of investors is more pronounced in BSE SENSEX.
The presence of OB in the market lead to excessive volatility, making stock market more unstable and overestimation of returns. Therefore, government agencies should provide safer investment environment by ensuring stability in the market. The turmoil periods, like Covid-19 exposes the liquidity crunch in the market. The investors become pessimistic, i.e., not willing to provide liquidity in the market, making the market dried up. So, to provide liquidity, certain policy measures, such as, quantitative easing and reductions in margin requirements may be implemented, in addition to the special economic packages. This may boost consumption and investment, and hence improve investment sentiments. 
The present study has taken into consideration only one pandemic to study the overconfidence bias. However, other similar pandemic like severe acute respiratory syndrome (SARS), Ebola Virus, and H1NI should be taken into consideration to compare their effects on the global stock market or comparing cyclical and defensive sectors of the economy. The application of ML & AI is new domain of research which is unexplored and in nascent stage in Indian stock market. Therefore, it can be applied to measure different behavioural biases using techniques, like, support vector machines, neural networks, etc. which may provide better prediction of investor behaviour.
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