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ABSTRACT: This study investigates the nexus between investor sentiment and stock return volatility in 

Nigeria from 2005 to 2020. First, we used principal component analysis (CPA) to construct the aggregate 

sentiment index that forms a linear combination of six market-oriented proxies. We then used E-GARCH(1, 1) 

to model the volatility of stock market returns. The results showed that the sentiment index is negatively and 

significantly associated with stock return volatility. Moreover, the asymmetrical impact of positive sentiment on 

the stock return volatility is greater than that of negative sentiment. Furthermore, the study found that exchange 

rates foster stock market volatility and inflation reduces it, while the impact of interest rates is insignificant. 

Therefore, an investor`s level of optimism or pessimism significantly impacts the volatility of the stock market 

returns. 
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I. INTRODUCTION 
Asset pricing typically reflects the present value of future cash flows when the value is determined based on 

market fundamentals. However, investors are inherently parsimonious regarding everything related to their 

hard-earned money. An essential feature of financial assets for investors is the correlation between returns and 

volatility, which harmonizes the higher risk of investors with the higher expected returns (Chirila & Chirila, 

2015). Generally, investors expect certain returns on investment in stocks; however, stock prices fluctuate over 

time, contrary to investor expectations due to market volatility. Awalludin et al. (2018) define volatility as the 

degree of fluctuation in asset price, which can be high or low. According to Ihejirika and Anyanwu (2013), 

volatility, which can be historical or implied, is simply a measurement of risk (uncertainty) or fluctuation of a 

financial instrument's price over time. Volatility is the extent to which stock prices increase or decrease over 

time, with higher stock price volatility indicating higher investment risk. As such, volatility disrupts the orderly 

functioning of the stock market by reducing investor confidence due to uncertainties in stock return (Ndwiga & 

Muriu, 2016). 

 

Furthermore, high volatility discourages investors from holding stocks, as expected returns must be traded 

against risk exposure to the high-risk premium to optimize volatility risks (Ndwiga & Muriu, 2016). 

Furthermore, as a measure of a security's risk, volatility reflects a security's pricing behavior and helps estimate 

fluctuations that may occur over time. Hence, understanding the market participants' irrational sentiments is 

necessary for making sound investment decisions as it can significantly impact excess market volatility (PH & 

Rishad, 2020). 

 

Concerning stock market investment, the investor's mindset about the market structure can be irrational. In other 

words, the investor may attach less importance to asset prices, returns, and market volatility. As a result, 

investors have frequently succumbed to externalities irrelevant to market fundamentals. This departure from 

market fundamentals explains why the unbiased process of determining asset prices under the Capital Asset 

Pricing Model (CAPM) was in doubt. CAPM presupposes an efficient and frictionless financial market and 

rational investors who are risk-averse. 

 

Moreover, the CAPM has proven insufficient to explain the cross-sectional variations in expected stock return 

(Novak & Petr, 2011; Ward & Muller, 2012). Studies have also shown evidence of a direct link between 

investor attitude and investor sentiment. According to Ogunmuyiwa (2010), investor sentiment plays a critical 

role in determining fluctuations in stock prices, stock turnover, and market capitalization. Consequently, 

investors’ behaviour in the stock market can lead to significant price fluctuations (Oprea & Brad, 2014). 
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Therefore, investors' perceptions of the stock market significantly impact returns or stock prices and the stock 

market's growth. Investor sentiment is a new financial concept that has changed perceptions about factors 

influencing asset valuation in capital markets (Alajekwu et al., 2017). According to the Classical hypothesis and 

the Efficient Market Hypothesis (EMH), investors exhibit a rational aversion to risk (PH & Rishad, 2020). 

Furthermore, they argued that the efficiency of the stock price information does not allow investors to 

outperform the market (Fama, 1965). Therefore, investors cannot earn abnormal returns because the information 

is already available in the market (Ur Rehman, 2013). However, with the growth of the financial market, 

behavioral finance has questioned and discarded the postulation of investors’ seamless rationality. Hence, the 

behavioral finance approach was considered a perfect alternative to the ancient classical hypothesis and the 

EMH. 

 

Behavioral finance refers to the study focused on explaining psychology's influence on investors' decision-

making process. It explains the emergence of irrational decision-making in the financial market when it should 

reflect rational decisions and an efficient market. Huang et al. (2014) identified investor sentiment as a critical 

factor affecting investors when making an investment decision. In other words, certain investors, called noise 

traders, are trading and making investment decisions in the financial market based on sentiment rather than 

sound fundamentals (Ur Rehman, 2013). These investor groups may be sufficiently large to prevent a firm's 

stock price from reflecting economic fundamentals. As such, the actions of these noise traders are mainly 

responsible for fluctuations in asset pricing and distortions in stock market returns. Furthermore, the EMH failed 

to capture the presence of methodical mispricing in the stock market resulting from investor sentiment. It is 

evident that investors' irrationalities make them susceptible to sentimental waves in the market that affect their 

decision to invest in particular stocks (Anusakumar et al., 2017); such decisions cause the stock return to rise or 

fall. Whereas the variation in the asset prices relative to their fundamental values is generally due to the illogical 

behavior of the noise traders and arbitrageurs (PH & Rishad, 2020). It is evident that investors' irrationalities 

make them susceptible to sentimental waves in the market that affect their decision to invest in particular stocks 

(Anusakumar et al., 2017); such decisions cause the stock return to rise or fall. 

 

Before delving into the different studies conducted on the interaction between investor sentiment, stock price, 

stock return, and volatility, it is vital to understand investor sentiment and why it has become increasingly 

relevant in recent years. Investor sentiment, or market sentiment, is a concept of finance that has changed 

perceptions of factors affecting asset pricing in capital markets. Investor sentiment reveals that the psychological 

perception of trading operations influences stock market trends. Traders are vulnerable to market sentiment – 

beliefs about future expectations and investment risks not backed up by evidence or statistical facts. When 

sentiment drives a firm's stock price, it diverges from its underlying value, putting investors at risk of 

overestimating or underestimating prices. Consequently, the attitude, reactions, and prejudices that emerge in an 

investment decision are called investor sentiment (Nnoje et al., 2021). Schmitz et al. (2006) define investor 

sentiment as investors' expectations about the price of one or more financial assets not based on fundamental 

information. Furthermore, Baker and Wurgler (2006) described investor sentiment as a tendency to speculate 

about a particular asset's optimism or pessimism. According to Barker and Stein (2004), investor sentiment is a 

group of investors' understanding and misunderstanding of the market. In the opinion of Brown and Cliff 

(2005), investor sentiment represents the difference between rational and irrational investors. Consequently, the 

heterogeneity between investors is referred to as investor sentiment, which means that investors can rely on 

cognitive factors and their experience in making investment decisions. As such, investor sentiment refers to 

investment decisions based on biased asset prices and expectations rather than economic and market 

fundamentals (Alajekwu et al., 2017). 

Previous empirical studies on investor sentiment and how to quantify it have raised the issue of whether it is 

possible to measure investor sentiment directly. As a result, some scholars examine investor sentiment from a 

normative standpoint. Baker and Wurgler's (2006) concept underlines the subjective character of investor 

sentiment as what asset prices should be rather than what they are. The empirical investigations revealed several 

studies conducted on the connection between investor sentiment and stock price, stock return, and market 

volatility (Baker & Wurgler, 2006; Brown & Cliff, 2005; Baker & Wurgler, 2007; Nnoje et al., 2021; Egbeonu 

& Isidore, 2016). However, there have been scanty studies on the influence of investor sentiment on stock return 

volatility in Nigeria.  

 

Statement of Problem and Research Objectives : In recent years, the volatility of stock market returns has 

become a major concern for investors and researchers. Volatility, in this regard, is conceptualized as the natural 

phenomenon of a degree of information entropy. That is the uncertainty that embraces the factor of information 
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asymmetry. Investors continually face the challenge of predicting stock prices because of the stock market's 

volatility, which has a negative or positive impact on stock returns over time. According to Engle (1982), 

investors are optimistic (pessimistic) about the positive (negative) movement in stock returns driven by past 

prices. As a result, investors risk losing all or a portion of their investments because the actual return may differ 

(Olasehinde–Williams, 2018). Investor optimism or pessimism connotes sentiment, and numerous studies have 

shown how it influences asset prices, returns, and volatility. Some studies have examined the relationship 

between sentiment-stock prices and sentiment-stock returns. However, investors are more interested in market 

volatility - the degree to which the price of stocks fluctuates relative to their average value. In Nigeria, there are 

few studies on the nexus between investor sentiment and stock return volatility. 

 

Furthermore, some studies have estimated the influence of macroeconomic variables – inflation, exchange, and 

interest rates – on the volatility of stock market returns. Nevertheless, few of these studies examine how 

macroeconomic variables influence market volatility. This study fills this gap by determining whether the 

exchange, inflation, and interest rates are hidden variables controlling the influence of investors' market 

decisions on market volatility. 

 

Therefore, the overall objective of this study is to investigate the nexus between investor sentiment, and the 

stock return volatility of firms listed on the Nigerian stock exchange. This study aims to achieve the following 

goals: 

1. Investigate the impact of investor sentiment on stock return volatility. 

2. Examine whether macroeconomic variables control the influence of investor sentiment on stock return 

volatility. 

3. To determine if investor sentiment, macroeconomic variables, and stock return volatility Granger cause 

each other. 

 

Significance of study : There is a scant study in Nigeria on the nexus between investor sentiment and stock 

return volatility. Previous studies have focused solely on estimating how investor sentiment influences stock 

returns. Even among these studies, the focus has been on the relationship between market volatility and 

expected returns on investments. However, during the high (low) sentiment period, investors tend to be 

irrational about the decision to secure their positions. In other words, investors are less (more) aggressive 

towards trading during low (high) sentiment because of their awareness of the miscalculation of potential risks 

that could arise from stock price movements. 

 

Previous studies in Nigeria have yet to explore sentiment-return volatility in depth. Using Baker and Wurgler's 

(2006) market sentiment index, with the inflation, exchange, and interest rates as control variables, this study 

explores the stock return volatility of listed firms in Nigeria. The study employs the E-GARCH model to 

contribute empirically to the existing literature. In addition, investors can also use the results to understand the 

volatility of stock returns before deciding to invest, thus enabling them to optimize their portfolios. 

 

Research Hypotheses : The following hypotheses, based on the research questions and objectives, are tested in 

the course of the study: 

1.   : Investor sentiment has no significant relationship with the stock return volatility of listed firms in 

Nigeria. 

2.   : Inflation, exchange, and interest rates have no significant relationship with the stock return volatility of 

listed firms in Nigeria.  

3.   : investors’ sentiment, macroeconomic variables, and stock return volatility Granger cause each other 

 

II. LITERATURE REVIEW 
Various studies affirm the postulation of the Efficient Market Hypothesis (EMH), which states that investors are 

rational. Traditional theories focused primarily on market dynamics within the framework of EMH and random 

walk theory. However, the EMH and random walk theory overlooked the significance of investor sentiment 

since they failed to account for the diverse ways investors behave in the capital market. (PH & Rishad, 2020). 

However, like behavioral finance claims, investors are only occasionally rational. Some studies (PH & Rishad, 

2020; Ángeles López-Cabarcos et al., 2020) have shown that investor sentiment strongly influences stock prices 

psychologically and sociologically. More recent studies have provided empirical evidence of investor 

sentiment's effect on stock market returns. Brown and Cliff (2005) examined the relationship between investor 

sentiment and asset valuation. The study sought to validate behavioural model predictions that prices under react 

in the short run and over react in the long run. The study found a significantly positive coefficient on the 
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sentiment variable, suggesting that the market is over-valued during periods of optimism. They observed that an 

overly optimistic (pessimistic) investor pushes prices above (below) fundamental values and that these pricing 

errors tend to revert over a multi-year horizon. As a result, if investor sentiment is high (low), future stock 

returns will be lower (higher). However, small firms are much less affected by sentiment, but large firms, 

especially over long periods, are much more influenced, resulting in greater predictive strength. A similar study 

by Baker and Wurgler (2006), using cross-sectional data on stock returns, looked at the impact of sentiment on 

returns. The results show a negative relationship between sentiment and stock returns in young, high-growth, 

unprofitable, volatile, and non-dividend-paying firms. A recent study in Nigeria by Nnoje et al. (2021) reviewed 

the influence of investor sentiment, market dynamics, and stock market returns from 1985 to 2017. They used 

regression and Granger Causality to analyse the data, and the results showed a positive and significant 

relationship between stock returns and investor sentiment. Furthermore, Rupande et al. (2019), using South 

Africa as a case study, examined the nexus between investor sentiment and stock returns volatility from 2002 to 

2018. The GARCH (Generalized Autoregressive Conditional Heteroscedasticity) model found a significant 

relationship between investor sentiment and stock returns volatility. 

Using conventional regression and the Vector Autoregressive Model (VAR), Khan and Ahmad (2018) 

investigated investor sentiment and stock returns of Pakistanis. The VAR model showed a significant positive 

relationship between sentiment and stock returns. The findings suggest that emotion drives the stock market 

away from the sustainable path predicted by underlying market fundamentals. Consequently, without complete 

information, investors become irrational and rely on feeling, experience, intuition, emotion, or mood to 

determine stock prices. Likewise, Ahmed and Ullah (2012) found that market sentiment has a positive and 

statistically significant influence on returns. Concerning rates of return, the study found that investor mood had 

a significant positive influence. Similarly, Oprea and Brad (2014) also investigated the relationship between 

investor sentiment (represented by the Consumer Confidence Index) on the Bucharest Stock Exchange from 

2002 to 2011. They observed that individual investors' attitudes are strongly correlated with their sentiments, so 

their behaviour in the stock market can lead to significant changes in price fluctuations. The results showed a 

positive correlation between changes in consumer confidence and stock market returns, demonstrating that 

individual investor sentiment affects stock prices. However, this only happens in the short run, within one 

month, as the influence of individual investor sentiment appears to be quickly eliminated by the force of 

arbitration. 

Lemmon and Portniaguina (2006) explored the time-series relationship between investor sentiment and the 

small stock premium using consumer confidence to measure investor optimism. The results showed a negative 

association between investor sentiment and stock market returns, even when mispricing appears to be addressed 

by noisy traders – investors. Furthermore, using data from the Chinese stock market, Changsheng and Yongfeng 

(2012) investigated the effects of investor sentiment on stock returns. The results showed that investor sentiment 

has an incremental explanatory ability for hot and value stocks. The results suggest that these stocks generate 

higher (lower) excess returns when investors are bullish (bearish). The study further revealed that stocks with 

low Book-to-Market and high price-earnings are sensitive to investor sentiment, which is considered too costly 

to arbitrage. The study thus sees investor sentiment as a significant systemic risk factor in asset pricing models. 

Alajekwu et al. (2017) investigated the effect of investor sentiment on future returns in the Nigerian stock 

market. The results showed that the effect of investor sentiment on stock market returns was positive and 

significant. A unidirectional causality also ran from the change in investor sentiment to stock market returns. 

The study found a dynamic relationship between investor sentiment and the behaviour of future stock returns, 

with higher sentiment simultaneously driving stock prices higher. Similarly, Njogo and Mabinuori (2020) used a 

co-variance analysis to examine how investor sentiment affects trading stocks in different sectors in Nigeria. 

The results showed that investor sentiment exerts a significant positive impact on the stock trading of the firms 

investigated. The results suggest that investors are not always rational, and their irrational investment decision 

significantly influence the Nigerian stock market trade. 

Yoshinaga and Castro Junior (2012) analysed the relationship between market sentiment and future stock 

returns. They used the principal component analysis to compute a sentiment index for the Brazilian market with 

data from 1999 to 2008. The results showed a negative and significant relationship between the market 

sentiment index and future returns. In addition, the results suggest a reversionary trend in stock returns, 

implying that after a period of positive sentiment, the impact on subsequent stock returns is negative and vice 

versa. Similarly, Chen and Haga (2021) discovered using the Shanghai Composite Index from 2015 to 2018 that 

the rate of return on stocks is more vulnerable to emotional sentiment than the stock price. They also found that 

retail investors tend to follow the crowd less in periods of pessimism than in optimism, which, in turn, can 
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increase stock returns. Moreover, the rate of return before the market crash is lower than the rate of return after 

the market crash. Using principal component analysis, GARCH, and Granger causality 

inference, PH and Rishad (2020) examined irrational investor sentiment's role in determining 

India's stock market volatility. The results showed that irrational sentiment is the source of 

excessive market volatility. Furthermore, the study showed that the asymmetric aspects of an 

inefficient market contribute to excess volatility and returns. Likewise, Uygur & Taş (2014) 

examined the effects of investor mood on several economic sectors using the Exponential 

Generalized Autoregressive Conditional Heteroscedasticity (E-GARCH) model. The results 

suggest that changes in investor sentiment have a more substantial impact on the conditional 

volatility of industrial, financial, and food and beverage indices than other sectors. In 

contrast, Gizelis and Chowdhury (2016) found that investor sentiment weakly explains 

returns, implying that behavioural factors can be factored into empirical asset pricing models 

for the Greek market. 
III. METHODOLOGY 

Data collection : The data collection for this study is from secondary sources: Nigeria Stock Exchange, Central 

Bank of Nigeria (CBN), Securities Exchange Commission, and National Bureau of Statistics covering the period 

between 2005 and 2020. Furthermore, the target variables are the market share prices of all firms, proxies for 

investor sentiment index, exchange rate, interest rate, and inflation rate. Table 1 below provides the details for 

these variables: 

Table 1 

Description of variables 

 

Variables Abbreviation  Source 

Dependent Variable   

Closing Share Price SHAREPRI NSE 

Proxies for Investors’ sentiment  NSE 

Advance decline ratio ADRATIO NSE 

Dividend premium DPREMIUM NSE 

Earnings Per Share EPS NSE 

Inter-Bank rate INTRATE CBN 

Number of Initial Public Offerings (NIPO) NIPO NSE/SEC 

Turnover ratio TURN NSE 

Control variables   

Exchange rate EXC CBN/NBS 

Inflation rate INF CBN 

Interest rate INT CBN 

 

Construction of sentiment index: It is crucial to have a suitable proxy for the aggregate sentiment index to 

accomplish this study's objective. Njogo and Mabinuori (2020) used Nigeria's consumer confidence index (CCI) 

as a proxy for investor sentiment, while Nnoje et al. (2021) proxied investor sentiment by the turnover ratio. 

Some earlier studies (Rehman, 2013; Khan & Ahmad, 2018; Rupande et al., 2019; PH & Rishad, 2020; Chen & 

Haga, 2021) used different proxies for investor sentiment. Within the context of Baker and Wurgler (2006), six 

different proxies, based on data availability, were used to construct the aggregate sentiment index for this study. 

The variables are advance-decline ratio, dividend premium, earnings per share, inter-bank rate, number of initial 

public offerings, and turnover ratio. As a result, we carried out the Principal Component Analysis (PCA) to 

arrive at a unique aggregate sentiment index.  

 

The PCA is a multivariate approach to analyzing numerous interrelated quantitative dependent variables that 

describe different observations. It seeks to identify the most relevant insights from data through data size 

compression and simplification without sacrificing critical information (Abdi & Williams, 2010). It consists of 

many phases to carry out linear transformations over a large number of correlated variables to generate a small 

number of independent elements. The primary goal of the PCA is to summarize indicator data as efficiently as 

possible using a common set of variables. Table 2 below reveals an analysis of the components of the six 

sentiment indicators, which comprise five main components. The first three components, with a cumulative 

proportion of 87.6%, were considered in forming the aggregate sentiment equation. The coefficient of the 
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proxies (middle pane) loading is greater than absolute 0.5 is considered in forming the sentiment equation. 

Furthermore, the advance-decline ratio and the dividend premium are highly correlated (correlation equal 71%), 

meaning that the two variables measured the same thing, from which one of them, the advance-decline ratio, 

was removed. Thus, the final sentiment equation is: 

 

      
                                                                              

       

Table 2 

Principal Component Analysis Table 

       
       Eigenvalues: (Sum = 6, Average = 1)    

    Cumulative Cumulative  

Number Value    Difference Proportion Value Proportion  

       
       1 2.185075 0.862976 0.3642 2.185075 0.3642  

2 1.322100 0.298992 0.2203 3.507175 0.5845  

3 1.023107 0.297020 0.1705 4.530282 0.7550  

4 0.726087 0.192528 0.1210 5.256369 0.8761  

5 0.533559 0.323487 0.0889 5.789928 0.9650  

6 0.210072 ---     0.0350 6.000000 1.0000  

       
       Eigenvectors (loadings):      

       

Variable PC 1   PC 2   PC 3   PC 4   PC 5   PC 6   

       
       ADRATIO -0.619180 0.013809 -0.104580 0.126227 -0.218315 0.736134 

DPREMIUM 0.552453 0.074609 0.020167 -0.590474 0.047008 0.581337 

EPS 0.486831 0.085525 0.167085 0.572001 -0.614569 0.151273 

INTRATE 0.181339 -0.713609 0.100842 0.377702 0.487293 0.259992 

NIPO -0.068963 0.507016 0.721314 0.180935 0.411440 0.125952 

TURN 0.191751 0.469707 -0.655954 0.364452 0.407059 0.117514 

       
              
 

Correlations Matrix:     

        

 ADRATIO DPREMIUM EPS INTRATE NIPO TURN 

ADRATIO 1.000000      

DPREMIUM -0.717934 1.000000     

EPS -0.527571 0.357384 1.000000    

INTRATE -0.251101 0.032632 0.134793 1.000000   

NIPO 0.013517 -0.070226 0.051509 -0.267783 1.000000  

TURN -0.176511 0.132577 0.166577 -0.222646 -0.057771 1.000000 

Source: Author’s computation from Eviews 15 

 

Exploratory Data Analysis: Before running the model, we performed an exploratory data analysis (EDA) to 

assess the underlying factors influencing the analysis. The EDA was performed using a time series plot of 

market share price (Figure 1), a time series plot of return of share price and aggregate sentiment index (Figure 

2), descriptive statistics (Table 3), and correlation matrix (Table 4).  

 

Unit Roots: It is necessary to guarantee the stationarity of the variables for accurate parameter estimation. We 

used the augmented Dickey-Fuller (ADF) to test the variables' stationarity. The ADF test has the null hypothesis 

that the original series of the variable has a unit root, i.e., not stationary, and the rejection/acceptance of the null 

hypothesis depends on the asymptomatic chi-square statistic with a 0.05 significance level. If the series has a 

unit root, it must be differenced before using them in the model estimation. The ADF test result is as shown in 

the analysis and result section. 
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Measures of Stock Market Volatility: Different studies have used different methods of modeling the influence 

of uncertainty, or market volatility, on investor sentiment. These include the traditional measurement - the 

simple standard deviations or variance; time series conditional heteroscedastic methods for time-variant volatile 

measures; and entropy - the new measurement for time-invariant volatile measures (Bentes & Menezes, 2012). 

For the time-variant measurement, Engle's (1982) autoregressive conditional heteroscedasticity (ARCH) 

method, later developed to include a lagged dependent variable in the conditional variance (GARCH), has been 

used to capture volatility in numerous studies. The GARCH method, as stated by Bollerslev (1986), captures 

greater risk, in each period, than the traditional measurement. In view of this, we used the GARCH method to 

derive the stock volatility used in this study.  

 

Model specification: To estimate the effect of investor sentiment and stock returns volatility, more than 

traditional regression analysis - ordinary least square (OLS) estimation is needed to bring out a robust 

estimation. The OLS requires that the residuals be independent and normally distributed and that the 

homoscedasticity of variance is maintained. However, financial time series data usually have unstable means 

and variances. This is so because the time series stages usually go with severe instabilities or random 

fluctuations, and the stock return volatility typically has autoregressive conditional heteroscedasticity (ARCH) 

effect (West, 1987). As a result, Bollerslev (1986) developed a generalized ARCH (GARCH), which captures 

stock volatility and dependent conditional variance on past lags. However, the study by Chen and Haga (2021) 

found that GARCH is limited to estimating only the positive response function and symmetrical negative 

financial shocks. In addition, positive financial shock tends to be weaker than negative financial shocks in a 

typical financial time series. Daniel (1996) has extended the GARCH model to a more common model of which 

E-GARCH, used in this study, is one of them. 

  

E-GARCH model : Adopting the model from the research of Uygur & Taş (2014) and Chen and Haga (2021), 

this study employed the Exponential-GARCH (E-GARCH) model to determine the impact of investor sentiment 

on the stock returns volatility of listed firms in Nigeria. Unlike the GARCH model, the E-GARCH model solves 

the asymmetry constraints of positive and negative shocks on the market returns and corrects the constraints that 

the parameter estimates must be positive as in the GARCH model (Daniel, 1996). Moreover, E-GARCH(1, 1) 

model employed a logarithmic model of conditional variance, which can either be positive or negative, thus 

overcoming the GARCH constraints of only positive coefficients of the predictors. As a result, this study used 

the EGARCH (1,1) model. The model expression between the stock returns volatility (STOCKRet) and the 

explanatory variables (sentiment index, exchange rate, and inflation rate) is given in Equation 2 below: 

                              [2] 

where           is the stock return volatility,    is the vector of explanatory variables,    coefficient of 

explanatory variables,   is the constant. 

Also,     √  
          *  + zero mean with white noise sequence 

     (  
 )        |

    

    
 |      (    )     

    

    
 ,    is the residual sequence,    is the  

Coefficient of ARCH effect,    is the coefficient of GARCH effect,    is coefficient of asymmetric effect. If less 

than 0, then it means the effects of negative shocks on the stock return volatility is more than the effect of the 

positive shocks. In particular, the impact of the shocks is asymmetry is    . 

 

Diagnostic test : To affirm that E-GARCH is the right model for this study, ARCH effect test was used. It has a 

null hypothesis that the lags of residuals are not significantly different from zero and the test is based on 

asymptomatic chi-square value. The expected result here is that the null hypothesis should be upheld. 

IV. ANALYSIS AND RESULT 
Exploratory Data Analysis: Time series plot : The closing stock price index (Figure 1) shows a peak movement 

from 2005 to 2007, dropping from 2008 – 2009 before rising until 2014, when it dropped again. The time series 

plot depicted no actual trend movement in the market share price index from 2005 – 2020. Figure 2, which 

contains the series plot of the share price’s return and aggregate sentiment index, shows that both the share 

price’s return and sentiment index is full of positive and negative movement throughout the years considered. 

The dynamic movement revealed that the series would need to be tested for unit roots, and it has a meaningful 

impact on the methodology to be used in the study. 
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Figure 1: Market Share Price (2005 - 2020)           Figure 2: Return of Market Share Price and Aggregate Sentiment  

 

Descriptive Statistics : Unveiled in Table 3 are the descriptive statistics of the variables. The average stock 

price return is 0.023 with a standard deviation of 0.139, greater than the mean, showing a high level of 

dispersion and uncertainty. At the same time, investor sentiment has an average of 0.864 and a deviation of 

8.510, which also reveals a high level of disparity in the investors’ behaviour in Nigeria. The exchange rate has 

a mean of 207.99 and a standard deviation of 80.64, which is lower than the mean, indicating a low variation. 

The inflation rate has an average of 11.90% and a standard deviation of 3.38%, also explaining the low variation 

from 2005 to 2020. Moreover, the interest rate for the target period has an average of 16.65% and a standard 

deviation of 1.69%, explaining the minimum dispersion of each interest rate relative to the mean. 

 

Table 3 

Descriptive statistics 

 STOCKRet SENTS EXCRATE INFRATE INTRATE 

 Mean  0.022918  0.864317  207.9889  11.89500  16.65714 

 Median -0.011013 -1.142237  162.0665  11.89000  16.82000 

 Maximum  0.253621  21.71649  358.8108  18.60000  19.33000 

 Minimum -0.138832 -12.50931  118.9968  6.600000  12.32000 

 Std. Dev.  0.133143  8.509606  80.63817  3.383768  1.692888 

 Skewness  0.381608  0.958727  0.651501  0.312773 -0.878432 

 Kurtosis  1.712958  3.840968  1.868632  2.387954  4.468324 

 Observations  14  14  14  14  14 

Source: Author’s computation from Eviews 15 

 

Correlation matrix : Table 4 shows the correlation matrix among the studied variables. It shows that the extent 

of association between the stock return and investors’ sentiment is averagely negative (SENTS = -0.50); stock 

return also has a weak positive correlation with the exchange rate (EXC = 0.01) and a relative negative 

correlation relationship with the inflation rate (INF = -0.11), and with the interest rate as well (INT = -0.02). The 

result indicates that investors have a decreased stock return rate as the inflation and interest rates increase. 

Furthermore, a cursory look at the table reveals that no predictor is highly correlated with one another, meaning 

that the problem of multicollinearity of the predictor variables is avoided; hence all the predictors are well fit to 

be combined in the equation. 
 

Table 4 

Correlation Matrix 

 

STOCKRet SENTS EXCRATE INFRATE INTERESTRATE 

STOCKRet 1.0000 

    SENTS -0.5020 1.0000 

   EXC 0.0086 0.1049 1.0000 

  INF -0.1151 0.0943 0.5083 1.0000 

 INT -0.0208 0.2985 -0.2564 -0.2550 1.0000 

Source: Author’s computation from Eviews 15 

 

Unit root test: Tables 5 and 6 present the results from the unit root analysis using the ADF test. Table 5 

contains the unit roots of the original series at level, and the results show that only stock returns and sentiment 

index are stationary or have no unit root (p<.001). At the same time, the exchange and inflation rates are not 

stationary. The reasons for stock returns and sentiment index stationarity are that the two variables were already 

computed from the original data and are already at lag one. In Table 6, the ADF test reveals that all the variables 

are stationary at the first difference, although the inflation rate is slightly less than the 5% significance level. 

 

Table 5 

ADF Test at Level 

Series ADF statistic Prob. Order of Remark 
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Integration 

STOCKRet -5.4311 0.001 I(1) Stationary 

SENT -5.2775 0.0013 I(1) Stationary 

EXC 2.2444 0.9972 I(0) Non-Stationary 

INF -2.7143 0.0946 I(0) Non-Stationary 

INT -3.5385 0.026 1(0) Stationary 

Source: Author’s computation from Eviews 15 

 

Table 6 

ADF Test at First Difference 

Series ADF statistic Prob. 
Order of 

Integration 
Remark 

STOCKRet -5.4311 0.0010 I(1) Stationary 

SENT -5.2775 0.0013 I(1) Stationary 

EXC -2.2235 0.0461 I(1) Stationary 

INF -4.1607 0.0946 I(1) Stationary 

Source: Author’s computation from Eviews 15 

 

E-GARCH model evaluation and Discussion: Table 7 - Investor Sentiment and Stock Return Nexus - displays 

the estimated E-GARCH (1,1) results. Table 8 also presents the result of investor sentiment and stock return 

nexus while controlling for the effect of the exchange rate and inflation rate. Generally, common observations 

from both tables show that the E-GARCH (1,1) is perfectly fitting because the hypothesis that the residual 

sequence is white noise is upheld. The second is the coefficient of the ARCH (a1) and GARCH (a2), whose 

significant values exceed 5%. The result shows that the ARCH and GARCH effect is well captured in the 

model, thereby revealing a negative leverage effect and high persistence of volatility in the market return. The 

third one is the coefficient of asymmetric effect, which is above zero and thus explains that the effects of 

positive sentiment, between 2005 and 2020, on the stock return volatility are greater than the impacts of the 

negative sentiment. We expect this outcome because, according to De Long et al. (1990), the higher sentiment 

of noise traders increases the market price volatility.  

 

Moreover, the coefficient of the sentiment index on stock return volatility is negative and significant in both 

cases (p<.001), indicating that the relationship between sentiment index and stock return volatility is inverse. 

The outcome contradicts the findings of Nnoje et al. (2021), which support that investor sentiment is positively 

related to stock return for 1985 – 2017. However, it supports the findings of Baker and Wurgler (2006), Miller 

(1977), and De Long et al. (1990). Also, the positive and significant relationship between the exchange rate and 

stock return volatility (p<.05), as depicted in Table 8, implies that stock market returns volatility increases when 

the exchange rate decreases. This is expected because if the exchange rate increases against the foreign 

currencies, the value of the naira falls, making the market more volatile from the point of view of foreign 

portfolio investors, and the domestic investor becomes pessimistic about a possible bearish market. As for the 

inflation rate, its effect on the stock return volatility is negative and significant (p<.05). This means that if the 

inflation rate in the country is high, the stock return rate reduces. Although interest rate has a positive 

relationship with investor sentiment, the impact is insignificant (p>.05). This means that interest rate and 

investors’ mood are not significantly related. When diagnosing the model through the ARCH LM test of the 

conditional variance, the significant value of the ARCH LM test (p>.05) shows that conditional variance 

(Figures 3a and 3b) the variables are not statistically different from zero. Thus, the heteroscedasticity of 

variances is well controlled. Furthermore, the Granger causality model (Table 8) shows a one-directional 

relationship between stock return and sentiment index, from stock return to exchange rate and from inflation rate 

to exchange rate.  

On the other hand, there is no evidence of causality between exchange rate and return price (p>.05), inflation 

rate and return price (p>.05), interest rate and return price (p>.05), sentiment index and interest rate (p>.05), 

sentiment index and exchange rate (p>.05), and sentiment index and interest rate (p>.05). 

 

Table 7 

Parameter estimation of E-GARCH (1,1) without the control variables 

Variables Coefficient Standard error Statistic Sig 

  0.0663 0.0035 18.9031 0.0000 

SENTS -0.0092 0.0007 -13.0696 0.0000 

Variance equation     
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   -2.2386 2.0664 -1.0833 0.2787 

   -1.9027 1.1588 -1.6420 0.1006 

    0.2574 0.4245 0.6064 0.5442 

  2.3031 1.3602 1.6933 0.0904 

ARCH LM   0.4297 0.5256 

 

Table 8 

Parameter estimation of E-GARCH (1,1) with the control variables 

Variables Coefficient Standard error Statistic Significance 

  -0.0071 0.0287 6.0787 0.0000 

SENTS -0.0096 0.0009 -12.2961 0.0000 

D(EXC) 0.0014 0.0009 2.2101 0.0271 

D(INF) -0.0059 0.0071 -2.0772 0.0378 

D(INT) 0.0082 0.0111 0.7330 0.4636 

Variance equation     

   -3.1926 3.5909 -0.8891 0.3740 

   -1.6324 2.7533 -0.5929 0.5533 

    0.2489 0.4291 0.5800 0.5619 

  3.2269 1.7713 1.8218 0.0685 

ARCH LM   0.2413 0.6329 

 

The Granger causality result is more explicit and gives the full direction of the causality. From the analysis, it is 

clear that there is uni-directional causality in the variable running from one to another without feedback. This is 

shown in Table 9, where there is significant movement of the causality from RETPRICE to SENTS and 

RETPRICE to EXCRATE). These two strands show the implication of the returns excitation by investors. The 

foreign portfolio investor is also significantly impacted apart from the domestic investor. Expectedly NFRATE 

Granger causes EXCRATE, even in normal international economics. Other results are in tandem with the 

expectation and are significant. INTERESTRATE Granger causes EXCRATE, INTERESTRATE Granger 

Causes EXCRATE, and D(INFRATE) does not Granger Causes INTERESTRATE. With the results, the flows 

and tide of the investors' sentiment can be managed, and the opportunities that create investors' expectations can 

be fully monitored. The results indicate that the investors simply react to the macroeconomics of the 

environment, though this impacts the prices and has significant causality on the exchange rate. 

 

Table 9 

Granger Causality 

 Null Hypothesis: Obs F-Statistic Prob.  

    
     SENTS does not Granger Cause RETPRICE  13  0.72438 0.4146 

 RETPRICE does not Granger Cause SENTS  4.44050 0.0163 

    
     D(EXCRATE) does not Granger Cause RETPRICE  14  0.95818 0.3487 

 RETPRICE does not Granger Cause D(EXCRATE)  4.59853 0.0552 

    
     D(INFRATE) does not Granger Cause RETPRICE  14  0.16753 0.6902 

 RETPRICE does not Granger Cause D(INFRATE)  0.81256 0.3867 

    
     D(INTERESTRATE) does not Granger Cause RETPRICE  14  0.28143 0.6063 

 RETPRICE does not Granger Cause D(INTERESTRATE)  0.00144 0.9704 

    
     D(EXCRATE) does not Granger Cause SENTS  13  0.24407 0.6320 

 SENTS does not Granger Cause D(EXCRATE)  0.01336 0.9103 

    
     D(INFRATE) does not Granger Cause SENTS  13  0.35821 0.5628 

 SENTS does not Granger Cause D(INFRATE)  0.03410 0.8572 

    
     D(INTERESTRATE) does not Granger Cause SENTS  13  0.01442 0.9068 

 SENTS does not Granger Cause D(INTERESTRATE)  2.06219 0.1815 
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 D(INFRATE) does not Granger Cause D(EXCRATE)  14  7.89407 0.0170 

 D(EXCRATE) does not Granger Cause D(INFRATE)  0.20257 0.6614 

    
     D(INTERESTRATE) does not Granger Cause D(EXCRATE)  14  5.71169 0.0359 

 D(EXCRATE) does not Granger Cause D(INTERESTRATE)  1.18899 0.2988 

    
     D(INTERESTRATE) does not Granger Cause D(INFRATE)  14  0.52159 0.4852 

 D(INFRATE) does not Granger Cause D(INTERESTRATE)  3.99194 0.0710 

    
 

To achieve the objective of this study, first, we construct the aggregate sentiment index using principal 

component analysis to form a linear combination of six different market-oriented proxies. The study further 

used E-GARCH(1,1) to model the volatility of stock returns by using three explanatory variables such as 

sentiment index (primary variable), exchange rate, interest rate, and inflation rate (control variables). The results 

showed that, with or without the macroeconomic indicators as the control variables, the sentiment index has a 

negative and significant relationship with the stock return volatility. This contradicts the results of Nnoje et al. 

(2021) and Njogo and Mabinuori (2020). Although, neither of the two studies used E-GARCH for analysis. The 

former used the GARCH model, which stated that the predictor coefficient has to be non-negative, and the latter 

used the panel regression model, which does not capture market volatility. However, the results are consistent 

with results from Yoshinaga and Castro Junior (2012), Lemmon and Portniaguina (2006), Baker and Wurgler 

(2006), Miller (1977), and De Long et al. (1990), who all assert that investor sentiment exerts negative 

influences on the outcome of market return volatility.Furthermore, the study depicted that exchange and 

inflation rates are significantly related to return volatility in Nigeria. In particular, with more exchange rates 

comes higher returns volatility, while more inflation rate comes with lesser returns volatility. On the other hand, 

interest rate has no significant association with stock returns volatility in Nigeria. 

 

Moreover, the study found a negative leverage effect and high persistence of volatility in the market return. The 

asymmetric effect of positive sentiment on the stock return volatility is greater than the effect of negative 

sentiment. This is expected because, according to De Long et al. (1990), higher sentiment in noise traders 

increases the market price volatility. Accordingly, the study shows that the exchange rate fosters market 

volatility while the inflation rate diminishes it. 

 

Conditional Volatility: Figure 3, through the conditional variance graph from the E-GARCH (1,1) model, 

shows the dynamism of the Nigerian stock market volatility with(out) the macroeconomic factors (exchange rate 

and inflation rate). The first graph (Figure 3a) shows a high persistence of market volatility which shows a zig-

zag movement of high and low returns from 2007 until 2013 – 2015, where the volatility returns exponentially 

increased before dropping again. Regarding the second graph (Figure 3b), the low persistence of return volatility 

is noted throughout, except within 2007 – 2009, where the persistence is very high. This means that the 

exchange rate, inflation rate, and interest rate have an influence on the effect size of noise traders on the 

volatility market. However, the effect does not affect the returns from the year 2007 – 2009, and this may be due 

to the economic shocks from the global financial crisis or some potential factors not considered in this study. 

 

 

 

Figure 3 

 

Conditional price return in the stock market 
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a. without the controls    b. with the controls 

 

 

V. CONCLUSION 
Over the past century, an important and pervasive subject in the financial world has been the study of the many 

factors that can affect stock returns. There have been sparse studies, especially in Nigeria, on the sentiment 

index-return volatility nexus, which this study comprehensively examined with data covering 2005 to 2020. The 

study used the exchange, inflation, and interest rates as control variables This study concludes that investor 

optimism or pessimism has a significant impact on stock market return volatility. As a result, the market mood 

of investors or noise traders is one of the factors (including exchange rates and inflation rates) changing the 

volatility of the stock price trend. This study therefore confirms that the efficient market hypothesis is not 

sufficient to explain the behavior of the Nigerian stock market. As such, behavioural finance should be more 

focused on research to investigate volatility in market returns. An in-depth assessment of market mood will help 

investors and financial managers identify investment entry and exit points. As a result, investors can improve 

portfolio performance by including sentiment as a critical driver of stock market volatility in asset pricing 

models. The findings will also assist authorities in reducing stock market volatility and uncertainty to safeguard 

shareholders' capital and encourage younger shareholders. Therefore, future studies should seek to derive 

investor sentiments from existing high-frequency data by including comprehensive and updated investor 

sentiment components that characterize real-time information. 

 

VI. RESEARCH IMPLICATION 
This study has implications for academia, policymakers or portfolio managers, investors, and the government. 

First, the academia in Nigeria should engage in further analysis of the real-market problems of the financial 

market rather than focusing on theories that may act as a guide only. Second, policymakers and regulators (SEC 

and NSE) should educate and inform investors about the adverse effects of psychological prejudice on 

investment and market performance. Furthermore, efforts should also be made to adequately control noise 

traders’ moods, while portfolio managers should consider building market strategies that periodically examine 

the biases in the investment sentiment. 

 

Limitation 
The data used in this study is limited to the period of 2005 – 2020 based on its availability in the Nigeria stock 

exchange, Securities Exchange Commission, and the Central Bank of Nigeria. 
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