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IMPACT OF INVESTOR SENTIMENT ON STOCK MARKET RETURNS: EVIDENCE FROM INDIA


ABSTRACT
Aims: This study tries to determine the impact of investor sentiment on stock market returns by constructing an Investor sentiment index for the Indian market. 
Methodology: The present study employs BSE Sensex- financial year returns of ten years, and the sample period ranges from 1 April 2012 to 31 March 2022. The Principal Component Technique is applied to form an investor sentiment index using seven separate market proxies. 
Results: The beta value of 1.305 of the regression analysis results predicts that the investor sentiment index positively impacts BSE Sensex returns. The value of R-squared is 0.0137, which indicates that investor sentiment has little influence on Sensex BSE returns. The investor and other stakeholders can understand the role of investor sentiments in the stock market and make decisions accordingly. The study will also assist future scholars in exploring a similar domain of research. The detailed analysis of the current literature expresses that there are few studies in the Indian context in this domain of research, and there is no study specifically in the case of the BSE Sensex.
Conclusion: Investor sentiments are crucial for the stock market. The present study tries to develop new insights into the current literature, specifically in the Indian context, by analysing the relationship between investor sentiment and BSE Sensex returns.
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1. INTRODUCTION 
The primary belief of finance is that the markets are informationally efficient and the investors make rational decisions (Fama, 1970) because the investors can avoid the effect of irrational trading and react similarly to the new data. It also believes that arbitrageurs restore the elementary worth of the market securities when unsound traders try to time the market. Modern behavioral finance questioned the primary belief of standard finance, which assumes that investors make unsound decisions based on their beliefs and are guided by heuristics (Barberis & Thaler, 2003). Behavioral finance assumes that investors choose investments as on their varied opinions and sentiments about the market. The theory of investor sentiment questions the belief of the efficient market hypothesis and is defined as the tendency of investors to speculate the stock returns (Baker & Wurgler, 2006). 
The investors' sentiment appears out of investors' behavioral responses, i.e., cognitive, and affective, rather than the informed decisions they make as per the changes in the market (Xu & Green, 2013). Thorp (2004) defines the sentiments of investors as the tally of people's views, feelings, emotions & perspectives, and aggregates. 
In the initial studies, Brown and Cliff (2004) explore the relationship between investor sentiment and near-term stock valuations by using the combination of direct and indirect measures of investor sentiment, highlighting the role of historical stock returns in directing investors' sentiment. Baker and Wurgler (2006) emphasized that stocks whose valuations are highly subjective and difficult to arbitrage are more prone to the sentiment effect. Investor sentiment is influenced by unanticipated market changes, which affect stock returns (Schmeling, 2009).
Investor sentiment means the tendency of shareholders to wager on stock profits (Baker & Wurgler, 2006, 2007). Sentiments of Investors affect the present and prospective stock income as it emerges from emotional and behavioral prejudice (Barberis & Thaler, 2003). Investor sentiments likely motivate uncommon market movements, with investors' unjustifiably optimistic or negative attitudes (Cui et al., 2022; Dash & Mahakud, 2012). The savant in the area of investor sentiment and stock profits has originally calculated the impact of investor sentiment on stock returns, largely focusing on the developed economies (Daniel et al., 1998; DeLong et al., 1990), but later on, the researchers' curiosity has shifted notably towards the emerging economies (Aggarwal, 2017; Daszyńska-Żygadło et al., 2014; Raza et al., 2019; Zia Ur Rehman et al., 2017). It has been a challenge to measure investor sentiments among scholars worldwide, due to the problem of the unavailability of universal proxies to measure investor sentiment (Baker & Wurgler, 2006; He et al., 2017; Molchanov & Stangl, 2018; Pandey & Sehgal, 2019). 
In general, there are two different approaches for calculating investor sentiment: direct and indirect. Direct measures depend on investor surveys, and indirect measures are based on economic or market indicators. Direct measures look into the opinions of the investors by the use of surveys such as Investor's Intelligence. A few prominent studies, like (Baker & Stein, 2004; Brown & Cliff, 2004; Clarke & Statman, 1998; Fisher & Statman, 2000; Ho & Hung, 2009; Lee et al., 2002; Sayim et al., 2013) are based on this approach.
Some of the researchers have used indirect or market-based measures to measure construct sentiment using different proxies. The notable study of Brown and Cliff (2004) combined direct and indirect approaches as they used an investor intelligence survey and indirect measures to know investors' sentiments. Baker and Wurgler (2006) have used CEFD, Turnover (TURN), the number and average first-day returns on Initial Public Offering (IPO), Number of IPOs (NIPO), the equity shares in new issues (S), and the dividend premium (DP) to construct a composite investor sentiment index for measuring the relationship between investor sentiment and stock returns. They also opine that stocks whose valuations are highly subjective and difficult to arbitrage are most likely to be affected by the investors' sentiment. Canbas and Kandir (2009) have used Equity share issues in total issues, odd lot sales to purchase, mutual fund flows, and repo holdings of mutual funds to construct an investor sentiment index. Baker et al. (2012) developed investor sentiment indices using four proxies: volatility premium, the total number of IPO, first-day IPO returns, and market turnover for six significant global stock markets. Dash and Mahakud (2012) measured investor sentiment by using 12 market-related implicit sentiment proxies in the context of the Indian stock market. According to the results, the sentiments of investors impact stock returns in both longer and shorter periods. Investor sentiment and stock returns have a unidirectional relationship.
The extensive review of the literature described in this section explains the evolution of the phenomenon of investor sentiment and its relation to stock market returns. The review of literature also explains the current studies going on in this domain of research. The detailed analysis of the current literature expresses that there are few studies in the Indian context in this domain of research, and there is no study specifically in the case of the BSE Sensex. The present study tries to develop new insights into the current literature, specifically in the Indian context, by analyzing the impact of investor sentiment on BSE Sensex returns. 
In the current period, academicians are keen to understand investor sentiment and its impact on market returns. The prime and sole objective of the present study is to know the impact of investor sentiment on stock market returns.
2. METHODOLOGY
The present study used indirect measures to construct the investor sentiment index by using proxies. In the present study, market-related proxies have been used to construct the sentiment index. The method of using proxies has been more reliable and widely used by researchers in the past. Principal Component Analysis on seven proxies to construct a sentiment index, after that, the impact of the sentiment index on the return of the BSE Sensex index was checked by using regression analysis. The indirect proxies used for the construction of the sentiment index are as under:
· Advance to Decline Ratio (ADR): 
· Dividend Yield (DY) 
· IPO First-Day Returns
· Net FII 
· Number of IPOs 
· The price-to-book (P/B) ratio 
· Price to Earnings Ratio (P/E Ratio) 

2.1 Methodology for Constructing Sentiment Index 
For the construction of an investor sentiment index, the study uses seven indirect sentiment proxies based on the availability of data in the Bombay Stock Exchange. Principal Component Analysis is applied to construct the sentiment index. The principal component with the highest number of significant correlation values with the market proxies has been chosen to construct the sentiment index (Agrawal & Mohanty, 2018). The study uses the financial yearly returns and other indicators of the Sensex index of the Bombay Stock Exchange between April 1, 2014, and March 31, 2024. In all, there are 10 yearly observations included in the dataset. The technique of Regression Analysis is applied to check the impact of investor sentiment on stock returns.
3. Results And Discussion
The result of the data analysis is described below: 
3.1 Descriptive Statistics  
The descriptive statistics of these sentiment proxies are presented in Table 1.
Table 1: Descriptive Statistics
	Descriptive Statistics
	Min
	Max
	Mean
	Std. Dev

	BSE Returns (BR)
	-5.100
	29.600
	14.909
	11.132

	PE Ratio (PER)
	17.09
	29.53
	22.1873
	4.39253

	PB Ratio (PBR)
	2.78
	3.42
	3.0064
	.19790

	Dividend Yield (DY)
	.94
	1.64
	1.2900
	.21265

	No. Of IPOs (NP)
	5
	63
	24.64
	16.990

	Advance Decline Ratio (ADR)
	.96833
	1.205833
	1.05825
	.0784666

	Net FII (NFI)
	-30524.33
	53043.42
	1747.58
	20511.254

	First-Day IPO Returns (FDPR)
	5.0500
	40.06000
	16.9000
	11.22737


       Source: Own Calculations
Table 1 presents the descriptive statistics of selected market proxies and BSE returns. The mean value of the BSE return is 14.909, and the standard deviation reflects that the returns are consistent over the years. Table 1 further reveals that the selected market proxies are consistent, as the standard deviation value is not so high for all the proxies.
3.2 Construction of Sentiment Index 
In the present study, the investor sentiment index is constructed by the technique of Principal Component Analysis (PCA). PCA technique is applied to the proxies by (Baker and Wurgler, 2006; Dash and Mahakud, 2012; Pandey and Sehgal, 2019; and Schmeling, 2009; Stambaugh et al., 2012) in a similar dataset.
Before applying Principal Component Analysis, it is necessary to compute the KMO measure of sampling adequacy and Barlett's test of sphericity to ascertain that the sample is appropriate for the use of principal component analysis. As can be seen in Table 2, the value of KMO is 0.601, which is higher than 0.6. Furthermore, Barlett's test of sphericity has a significant level of 0.004, which suggests that the sample size is adequate.
Table – 2 KMO and Bartlett's Test
	Particulars
	Value

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy
	.601

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	41.954

	
	df
	21

	
	Sig.
	0.004



Table 3 Variance Explained by Principal Component Analysis
	Components
	Initial Eigenvalues
	Sums of Squared Loadings

	
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	3.477
	49.678
	49.678
	3.477
	49.678
	49.678

	2
	1.632
	23.311
	72.988
	1.632
	23.311
	72.988

	3
	1.161
	16.590
	89.578
	1.161
	16.590
	89.578

	4
	.438
	6.256
	95.835
	
	
	

	5
	.150
	2.149
	97.983
	
	
	

	6
	.075
	1.065
	99.048
	
	
	

	7
	.067
	.952
	100.000
	
	
	


Extraction Method: Principal Component Analysis.
Source: Own Calculations
The total variance explained by the PCA accounts for 89.578%, as shown in Table 3. It clearly shows the factors with their eigenvalues and the percentage of variance explained. The factors having eigenvalues greater than one have been selected for further analysis. The study uses correlation analysis to select the principal component to use to construct the sentiment index. The correlation analysis between market proxies and components has been performed (Table 4), and the component with the highest number of significant correlation values, namely the principal component (PC1), has been used to construct the sentiment index.
Table 4: Correlation between principal components (PC) and sentiment proxies
	Particulars
	PC 1
	PC 2
	PC 3

	No. of IPOs (NP)
	-.942**
	-.178
	-.144

	DIV.YIELD (DY)
	-.907**
	-.173
	-.128

	PE RATIO (PER)
	.908**
	.306
	-.151

	First Day IPO Returns (FDIR)
	.647*
	-.006
	.718*

	ADR (ADR)
	.522
	.710*
	-.097

	Net FII (NFI)
	.177
	.498
	.680*

	PB RATIO (PBR)
	.219
	-.043
	-.889**

	**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).


             Source: Own Calculations
Principal Component analysis is executed on the seven proxies, and the following sentiment index has been constructed:
SENT = -0.942NP – 0.907DY + 0.908PE + 0.647FDIR + 0.522ADR + 0.177NFI +0.219PBR…… (1)
The component matrix is shown in Table 5.
Table – 5 Component Matrix
	Component Matrix
	Components

	
	1
	2
	3

	No. of IPOs (NP)
	.865
	.156
	.416

	DIV.YIELD (DY)
	-.803
	-.354
	.401

	PE RATIO (PER)
	.775
	.550
	-.178

	First Day IPO Returns (FDIR)
	.705
	-.331
	-.572

	ADR (ADR)
	.702
	-.121
	.667

	Net FII (NFI)
	.674
	-.529
	.088

	PB RATIO (PBR)
	-.194
	.881
	.128

	Extraction Method: Principal Component Analysis.

	a. 3 components extracted.


  Source: Own Calculations
3.3 Impact of Investors' Sentiments on Stock Returns 
The technique of regression analysis has been applied to understand the impact of investor sentiment on BSE Sensex return and the created sentiment index (SENT). The following regression equation has been developed to analyze the impact of investor sentiment on the returns of BSE Sensex:
[bookmark: _Hlk158217716]SRt = α + βSENTt + €t ……………………………………. (2) 
[bookmark: _Hlk158217817][bookmark: _Hlk158217865]SRt = Sensex returns at the time t, 
[bookmark: _Hlk158217915]SENTt= Investor sentiment index at t time-period 
β = Coefficient
 €t = Error term 
α = Intercept term
H0: Investor sentiment does not affect BSE Sensex returns
The study tries to know the relationship between investor sentiment and BSE Sensex returns. To check the validity of hypothesis H0, the technique of regression analysis was performed. The regression equation explained that the Sensex return is the dependent variable and investor sentiment is the independent variable. The results of regression analysis indicate that the Sensex returns and investor sentiment index have a positive relation. The value of the coefficient is 1.305 and the probability value is 0.0022. The regression results reveal that the alternative hypothesis H1, i.e. investor sentiment affects stock market returns, is accepted as the p-value is less than 0.05. The value of adjusted R2 was 0.0137, which means that the regression model explains 13.07% of the variation in the returns in the stock market (Table 6).
Table - 6 Regression results of investor sentiment and BSE Sensex Returns
	Particulars
	Values

	Beta Coefficient
	1.305

	R2
	0.0137

	Adjusted R2
	-0.095833

	Std. Error of the Estimate
	11.65355

	F statistic
	0.125477

	t-value
	0.354228

	p-value
	0.0022

	Durbin-Watson
	2.677588

	Hypothesis status
	Rejected


              Source: Own Calculations
The present study indicates that investor sentiment affects stock market returns, which is similar to the results of past studies in the Indian context (Aggarwal and Mohanty, 2018; Dash and Mahakud, 2012, Pandey and Sehgal, 2019). The results of regression analysis depict that the value of R-square is low, which indicates that investor sentiment has a low impact on the stock market returns and also clarifies the variance in the returns of the Indian stock market. The present study also clarifies the presence of a positive relationship between investor sentiment and stock market returns which is consistent with the findings of Aggarwal and Mohanty (2018), Xu and Zhou (2018).
4. CONCLUSION 
The present study tries to explore the relationship between investor sentiment and stock returns for the Indian stock market (BSE Sensex) returns. The study establishes a relationship between investor sentiment and stock returns in the Indian stock market, by constructing the investor sentiment index using seven market proxies. The Principal Component Technique has been applied to measure the sentiments of investors. The results of the study express a positive relationship between investor sentiment and stock market returns. The findings of the study also reveal that investor sentiment has the power to predict BSE Sensex returns in the Indian stock market.
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