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Abstract
Returns and volume are the two major pillars of the stock market which have drawn the attention of various analyst and 
economist over a period of time. Various studies have been conducted that studied the relationship between these variables. The 
present study investigates about these two dimensions. The daily closing data of S&P CNX Nifty has been studied starting from 
April 2001 to March 2011 for a period of ten years. The data has been checked for its stationarity by using Augmented Dickey 
Fuller Test. Further to check for the causal relationship between the variables, Granger Causality Test is used. Autoregressive 
Conditional Heteroskedasticity (ARCH) and General Autoregressive Conditional Heteroskedasticity (GARCH) models are 
applied to capture the effect of the changes in the past on the volatility of the stock market returns. The results show that 
causality run one way between the variables. The return causes volume but volume does not granger cause the return. Further, 
the result of ARCH and GARCH model shows that changes in the past is having a positive and significant effect on the return 
series. The results will thus provide guidance to the investors and brokers in taking rational decision with regards to the return 
and volume series.
Keywords: Augmented Dickey Fuller, Granger Causality Test, ARCH, GARCH Model, S&P CNX Nifty

Introduction
The economic development of any country can be evaluated with the help of its capital market escalation. 
One can judge the growth of capital market through trading volume and stock market returns because that 
possesses the explanatory power to provide a transparent map of the capital market. Positive correlation 
has been seen in stock market returns and volume of trade in previous studies. Therefore, investors, 
policy makers, portfolio managers, brokers, academicians and regulators are intensively focused upon 
understanding the reasons for the volatility in stock returns and its relationship to trading volume. Volatility 
in stock market index affects the stock returns and volume of trading in the stock market. 
In spite of headwinds faced on account of a slow global economy, India’s GDP is amongst the highest 
in the world at 7.6% which shows that India is on right track. The GDP of any country is the index of 
their growth of economic development where capital market of the country plays a vital role in it. The 
intensification of capital market can be judged by stock market returns  and trading volume as it possesses 
the explanatory power that provide a transparent map of the capital market. In the capital market, stock 
market returns and volume of trade are influenced by systematic risk.
Karpoff (1987) cited few reasons for discussing price-volume relation. First, the relationship between 
price-volume forms the basis of technical analysis and indicates about the bullish and bearish pattern of 
trend in the market. Technical and fundamental analysis of the specific stock affects the volatility in the 
stock market.  In technical indicators, investor look after the relative strength of index , moving average 
and breadth of the market before investing in the stock for day to day trading activities. The long term 
investors also consider the fundamental analysis along with technical indicators before making investments 
in the stock market. The intrinsic value of the stock can be measured with the help of fundamental analysis 
and investors make their investments accordingly. For example if the stock is undervalued (intrinsic value 
being more than the market value), then the stock returns and volume of trade in that stock is more and 
one can buy the stock.
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Second, the price-volume relationship provides imminent information into the formation of financial 
markets, such as the change of information flow to the market, how the information is distributed, the 
extent to which market prices convey the information, and the existence of short sales hurdles. Third, 
some researchers, such as, Garcia et al., (1986), Peck (1981) and Weiner (2002) have investigated the 
role of speculation to price volatility (stabilizing or destabilizing), because speculation is strongly related 
to trading volume. Finally, as Cornell (1981) pointed out, the volume-price variability relationship may 
have an importance in the occurrence of new contracts in the future. A positive volume-price variability 
relationship means that a new futures contract will be successful only to the extent that there is enough 
price uncertainty associated with the underlying asset. Moreover, volatility in the stock market has been 
arising due to sentiments and emotions of the investors. The situation of recession and boom in a country 
brings in more volatility in the stock market which cannot be cured in a short period of time. Political 
instability or turmoil has a negative impact on stock market which spurs volatility. Volatility in the stock 
market arises due to global cues on the account of liberalization, privatization and globalization. In case 
of positive  global cues ,the stock market index showed a bullish or upward trend which ultimately lead to 
increase in the stock returns and volume of trading in the stock market. The market was more volatile on 
the particular day or an event in the economy on the account of news or any other information. Recently 
on 29th Feb 2016, the sensex was down by 700 points when finance minister of India was presenting his 
third Union budget for fiscal year 2016-17.
The flow of information or news in the market from time to time brings about change in the response of 
the investors. Whenever information is positive, the volume of trade and stock price will have an upward 
movement and vice-versa. Investors are more conscious about their investments as they believe in efficient 
frontier which focuses on selecting those stocks which gave maximum returns with low level of risk. Due 
to these reasons more volatility has been seen in stock returns and volume of trading.
Various studies have been conducted with respect to different levels of efficiency for developed capital 
market. However, the capital market of the developing economy like India requires an efficiency research 
due to the short time period analysis of capital market price which did not gives a clear view to the 
investors for doing the trade effectively. Therefore, there is need to investigate individual stock return 
data and over longer time periods which would give concrete idea to the investors regarding appropriate 
timings of buying and selling of the stock and enhancing their profits. The present study provides a useful 
insight into the behavior of return changes and trading volume in the Indian capital market. This study is 
also helpful to institutional and professional investors to better meet the expectations of their clients at 
large.
The present study investigates the causal relationship between trading volume change and stock return for 
a period of ten years. It tries to find out whether volume contains significant information for predicting the 
future price movements and vice versa. In order to capture the effect of changes in the past on the volatility 
of the stock market returns, ARCH and GARCH models have been used.
Henceforth the paper is organized as follows: Section 2 consists of review of literature. Section 3 deals with 
research methodology, objectives and analytical framework. Data analysis and interpretation is reported in 
section 4. Section 5 concludes the paper.
Literature Review
Numerous studies have been conducted that show the relationship between stock prices and trading volume. 
Hourly, daily, weekly, and monthly data on individual stocks, indices, and futures have been used to study 
the relationship. Osborne (1959) examined the relationship between stock prices and trading volume using 
transaction level data on hourly, daily, weekly, and monthly basis on individual stocks, indices, and futures. 
Karpoff (1987), Jain and Joh (1988), Richard et al. (1993), Weigand (1996) and Gunduz and Hatemi (2005) 
examined the causal relationship between trading volume and stock return volatility. They have found the 
existence of strong links between trading volume and stock return volatility. The relationship between 
stock returns and volume has been interpreted by different authors in different manner. The studies have 
been conducted for different time periods and on different sectors. Mahajan and Singh (2009) tried to find 
out the relationship between volumes and return series of the Sensex. Their results show the presence of 
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positive correlation between volumes and return series. Further the ARCH and GARCH model shows 
that past values are having a positive and significant effect on the return. Ching (2014) studied the causal 
relationship between volume and return in the real estate sector in 7 Asian countries. The results show 
that volume affects the return indirectly. Abdullahi et al. (2014) find out the relationship between volume 
and returns in future market of crude oil in west Texas intermediate. The result shows that there is no 
relationship between return and volume in the future market of crude oil nor they are able to predict each 
other. Bidirectional causality relationship has been shown between volume and return series i.e volume 
causes returns and return causes volume. Studies of Himestra and Jones (1994), Floros and Vougas (2007), 
Tripathy (2011), Darwish (2012), Khan and Rizwan (2008), Silvapulle and Choi (1999), Malabika et al. 
(2008), Malliaris and Urrutia (1998) found the similar results. By examining the relationship of four Asian 
stock market i.e Singapore, Malaysia, the Philippines and Thailand, Moosa and Al- Loughani (1995) 
concluded the presence of bi-directional causality relationship for emerging Asian stock market. Further, 
Tripathy (2011) after examining the Indian stock market concludes the presence of bi-directional causality 
between stock return and trading volume. Mahender et al. (2015) examined the causal relationship between 
trading volume and stock market returns for S&P CNX NIFTY and Sensitivity index (SENSEX). It was 
concluded that the causality runs both ways for Sensitivity index (SENSEX) i.e volume causes return and 
return causes volume. In case of S&P CNX NIFTY, the causality is unidirectional i.e return causes volume 
but volume does not cause return.
There are studies that show one way relationship between volume and return series i.e either volume causes 
return or return causes volume. The studies of Pyun et.al (2000), Brailsford (1996), Lange (1999), Bhagat 
and Bhatia (1996), Ravi Kant (2011), Saaticioglu and Starks (1998), Pisedtasalasai and gunasekarage 
(2008), Ravindra and Wang (2006), Chen et.al (2001) studies submitted the similar results. By examining 
the six Latin American stock markets, Saatcioglue and Starks (1998) found a unidirectional relationship 
between trading volume changes and price changes. Pathirawasam (2011) in his study on Colombo stock 
exchange, indicate that stock returns are positively related to trading volume. However, past trading volume 
change is negatively related to stock returns. The study conducted by Pisedtasalasai and Gunasekarage 
(2008), using the technique of VAR and GARCH in five countries that includes Indonesia, Malaysia, the 
Philippines, Singapore and Thailand submitted the presence of unidirectional causality in four countries 
except the Philippines. It shows that causality runs from returns to volume and no results could be derived 
in the Philippines. Further, Kim (2005) and Mahajan and Singh (2009) found that trading volume contains 
important information about price changes.
No significant relationship between volume and return series have been submitted by various researchers. 
For instance, Mittal (1995), Darrat et al. (2003) study reveals the similar results. Morgenstern and Granger 
(1963) utilized the spectral analysis on composite index and New York stock exchange from 1939 till 1961. 
They also concluded the similar result and found that no relationship exists between the daily volumes and 
value of daily price change. The studies have also been conducted for the different countries by using the 
same variables. For instance NYSE stock exchange variables have been studied by Himestra and Jones 
(1994), Al-Loughani (1995) conducted study for Asian stock market excluding India. Bhatiacharya and 
Mukkherjee (2003), Bhanupant (2001), Toda and Yamamoto (1995), Lam, li and Wong (1990) for Hong 
Kong stock market. Silvapulle and Choi (1991) conducted study of the Korean Composite stock index. 
Studies on Chinese stock market have been conducted by Long et al. (1999) and Lee and Rui (2000). 
By conducting the study on the Pakistan stock market using ARCH and GARCH-M models, Mubarik 
and Javid (2009) found a positive relationship between volatility and trading volume. Khan and Ahmad 
(2009) predicted the similar results when they conducted study on Karachi’s KSE 100 index. Further the 
study indicates that the arrival of events such as assassination of a political figure or a terrorist attack has 
a positive impact on the trading volume and stock returns.
On the basis of above mentioned studies, it can be stated that the significant efforts have been made at the 
international level to evaluate return and volume relationship, whereas in India this relationship has not 
been well investigated. Therefore the current study is an attempt to fill this gap and studied the relationship 
between volume and return series in the Indian stock market. This paper examines the relationship between 
return and volume in a contemporaneous and dynamic context in Indian stock market for taking ten 
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years daily data. Firstly it deploys the Granger Causality Test to investigate information flow between 
the variables.  In addition, the GARCH model (this model allows for time varying variance in a process 
and can adequately represent return volatility) has been used to study the return-volume relationship to 
examine volatility persistence.
Objectives of the Study
The current study has been conducted to fulfill the following objectives:
1. To analyze the causal relationship between stock return and trading volume at S&P CNX Nifty.
2. To analyze the effect of the past data on the volatility of the returns at S&P CNX Nifty. 
Hypotheses of the Study
In order to fulfill the objectives, the following hypotheses have been formulated:
Ho1: Returns do not Granger cause volume.
Ho2: Volume does not Granger cause returns.
Ho3: Recent past information is not creating a positive and significant impact on the volatility of the stock 
market returns.
Research Methodology
The study uses S&P CNX Nifty’s series to study the causality relationship between the volumes and return 
series. S&P CNX Nifty consists of 51 stocks. It is considered as the representative of the Indian stock 
market. Ten year’s daily data (April, 2001 to March, 2011) of returns and volume series has been extracted 
from the prowess data base of CMIE. The return series has been normalized using the log of present day’s 
closing price divided by previous day’s closing price by using the following formula:

Rt = ln(Pt/Pt-1)
where, Pt-1 is the previous day closing price of the stock, and Pt is the present day closing price of the 
stock.
E-views software has been used to test the relationship between volumes and return series. Descriptive 
statistics have been used. It includes standard deviation, coefficient of variation, skewness and kurtosis. 
The variables in a regression model must be stationary so as to avoid a spurious regression situation. In the 
present attempt, Augmented Dickey-Fuller Test (ADF) and the Phillip-Perron Test (PP) have been used to 
check stationarity in the series. If the calculated DF and ADF statistic is less than the critical values (1%, 
5% & 10%); then the null hypothesis of the existence of unit root can be rejected. When the series does not 
exist in unit root then it needs to transform into unit root through using difference data of appropriate level.
Granger Causality test studied the causality relationship between the volume and return series in the short 
run. It further examines whether the series have a predictive power under study. The following is the 
granger causality equation:

  Yt = a0 + a1Yt-1 +..... + apYt-p + b1Xt-1 +..... + bpXt-p + ut                (1)

            Xt = c0 + c1Xt-1 +..... + cpXt-p + d1Yt-1 +..... + dpYt-p + vt                 (2)

Then, testing H0: b1 = b2 =..... = bp = 0, against HA: ‘Not H0’, is a test that X does not Granger-causeY.

Similarly, testing H0: d1 = d2 =..... = dp = 0, against HA: ‘Not H0’, is a test that Y does not Granger-
cause X.  In each case, a rejection of the null implies there is Granger causality. ARCH and GARCH 
models are used to study whether the past information is having a positive effect on the stock market 
return or not. 

Yt =  βXt  + εt
where,
εt ~ N(0, σt2)
    q                     
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σt2= ω + Σ αi ε2t-i= ω + α (L) ε2
  i=1
ε2t =   ω + α (L) ε2 +vt

Results and Discussion
The analysis of stock return and trading volume provides important and valuable information regarding 
the microstructure functioning of capital market. Therefore, the results act as a guide to investors for 
taking rational investment decisions. The discussion on data analysis has been presented in the tables as 
follows by using different statistical tools for analysis:
Results of Descriptive Statistics
The results of descriptive statistics presented in table 1 show the distribution properties of volume and 
return series.
Table 1: Descriptive Statistics of Volume and Return Series
                                              Mean            Std. Dev.             Coefficient               Skewness       Kurtosis           Prob.         Obs.   
                                                                                             of variation (CV)

Volume ( Rs. Crore)
Return (%)

8374.51
0.08

5720.30
1.67

.68
20.88

0.85
-0.02

0.19
9.34

0.000
0.000

2497
2497

Source: Authors’ calculations

The volume series depicts 68% coefficient of variation whereas the return series shows a coefficient 
of variation of 2087.5% indicating that return series is more volatile than volume series. Further, the 
distribution of data was checked for skewness. The result of table 1 shows that volume is positively 
skewed whereas the returns are negatively skewed. It shows asymmetrical distribution of the series. The 
value of kurtosis for the volume series is 0.19. It indicates that the shape of volume series distribution is 
platykurtic. Where as in returns series, the value of kurtosis is 9.34. It shows a clear sign of a higher peak 
(leptokurtic) than the normal curve. Further, the peakedness of return series is much higher than volume 
series.  
Figure 1 and Figure 2: The return and volume trend of the S&P CNX Nifty.

     Figure 1      Figure 2
Source: Depiction based on authors’ calculation

Figures 1 and 2 indicate that the volatility in return series is higher than the volume series. The studies 
of these graphs are important to view the volatility clustering in time series. This broadly suggests that 
change in return series is larger than the volume series. These graphs are also helpful to know the trend in 
time series.
Augmented Dickey Fuller Test (ADF)
Table 2 shows the results of Augmented Dickey Fuller Test. 
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Table 2: Results of Augmented Dickey Fuller Test (ADF)

Series Name ADF Statistic Critical Value 
 1%

Critical Value 
 5%

Critical Value  
10%

Interpretation

Return
Volume

-46.48
-4.910

-2.57
-2.57

-1.94
-1.94

-1.62
-1.62

Stationary
Stationary

Source: Authors’ calculations 

The computed value of ADF test for return and volume series are -46.48 and -4.910 respectively which is 
smaller than the critical values of -2.57, -1.94 and -1.62 at 1%, 5% and 10% significant levels, respectively. 
Therefore, the null hypotheses (H0) can be rejected. The volume and return series do not have a unit 
root problem. Both the series i.e volume and return series are stationary at a 1%, 5% and 10% level of 
significance. 
Granger Causality Test                                      
The result of Granger Causality Test is presented in Table 3. 
Table 3: Granger Causality Test

Null Hypothesis F-Statistic Probability

Return does not Granger Cause Volume
Volume does not Granger Cause Return

16.62*
0.91

0.00
0.51

Source: Authors’ calculations. * Significant at 1% level of significance.

The results show that the null hypothesis that returns does not granger cause volume can be rejected. 
Whereas the hypotheses volume does not granger cause return cannot be rejected. It shows that causality 
runs one way. It is unidirectional in nature.
ARCH-LM Test  
ARCH and GARCH models have been used for judging the volatility clustering in stock market returns. 
ARCH (Autoregressive conditionally heteroscedastic) explains the heteroscedasticity which occurs when 
the variance of the errors is not constant. The results of ARCH-LM Test have been reported in Table 4.
Table 4: Results of ARCH-LM test for Returns

Variable                                              Coefficient                Std. Error                t-Statistic                    Prob.

C 1.405 0.208 6.754 0.000

     RESID^2(-1) 0.140 0.020 6.963 0.000

     RESID^2(-2) 0.089 0.020 4.418 0.000

     RESID^2(-3) 0.020 0.020 0.993 0.321

     RESID^2(-4) 0.110 0.020 5.432 0.000

     RESID^2(-5) 0.043 0.020 2.133 0.033

R-squared 0.072                             

Rdjusted R-squared 0.069

F-statistic 24.204

Prob. (F-statistic) 0.000

Source: Authors’ calculations.

Table 4 shows the ARCH-LM test for ARCH effects in returns over the sample period. Both the F-statistic 
and the LM-statistic are significant, suggesting the presence of ARCH in returns and confirming the results 
of the graphical methods employed.
GARCH Model 
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GARCH models have been used for judging the volatility clustering in stock market returns. Table 5 
presents the results of GARCH Model. Further, it is found that the coefficients of GARCH are statistically 
significant which implies that shocks to the conditional variance tend to go highly persistent. The results 
of ARCH (1) and GARCH (1) show that the effect of the recent past information is creating a positive and 
significant impact on the volatility of the stock market return. A large positive or large negative return will 
lead future forecasts of the variance.
Table 5: GARCH Model for Returns

Variable Coefficient Std. Error z-Statistic Prob.
GARCH 0.012 0.018 0.649 0.516
C 0.114 0.036 3.184 0.002

Variance Equation
C 0.069 0.009 7.908 0.000
ARCH(1) 0.146 0.011 12.851 0.000
GARCH(1) 0.834 0.011 72.715 0.000

R-squared                                                           -0.002
Adjusted R- squared                                          -0.003

Source: Authors’ calculations.
Table 6: Lead –Leg Relationship between Return and Volume

Vector Auto Regression Estimates
Standard errors in ( ) & t-statistics

                                                                                               RETURN                  VOLUME
Return(-1) 0.076 192.77

(0.020) (20.810)
[3.793] [9.230]

Return(-2) -0.059 (0.020)
[-2.851] 97.224
(21.120) [4.586]

Return(-3) 0.008 (0.021)
[0.402] 68.328
(21.302) [3.208]

Return(-4) 0.007 (0.020)
[0.324] 53.373
(21.228) [2.514]

Return(-5) -0.031 (0.020)
[-1.518] 17.059
(21.156) [0.806]

Volume(-1) 2.66E-05 (1.9E05)
[1.394] 0.400
(0.0120) [20.247]

Volume(-2) -3..04E-05 (2..0E-05)
[-1.48782] 0.161
(0.021) [7.632]

Volume(-3) 2.13E-05 (2.1E-05)
[1.036] 0.081              
(0.021) [3.781]

Volume(-4) -2.07E-05 (2.0E-05)
[-0.011] 0.142
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-2.09E07 (1.9E-05)

Volume(-5) (0.021) [6.712]
(0.020)   0.195 [1.779] [9.902] 

0.107 151.100
C (1.9E-05) (62.628) 

[1.779] [2.427]  
R-squared 0.011 0.910
Adj. R-squared 0.007 0.909
Sum sq. resids 6851.933 7.37E+09
S.E equation 1.662 1722.985 
F-statistic 2.656 2494.505
Log likelihood - 4796.256 -22100.40
Akaike A/C 3.858 17.746
Schwarz A/C 3.884 17.772
Mean dependent 0.080 8388.800
S.D. dependent 1.667 5717.107
Determinant resid covariance (dof adj.) 8193937
Determinant resid covariance 8121759
Log likelihood -26895.92
Akaike information criterion 21.603
Schwarz criterion 21.655

Source: Authors’ calculations.
Table 7: ARCH Test for Returns

F-statistic 24.204     Probability 0.000
Obs. *R-squared 180.253     Probability 0.000
Variable Coefficient Std. Error t-Statistic Prob.
C 1.405 0.208 6.754 0.000
RESID^2(-1) 0.140 0.020 6.963 0.000
RESID^2(-2) 0.089 0.020 4.418 0.000
RESID^2(-3) 0.020 0.020 0.993 0.321
RESID^2(-4) 0.110 0.020 5.432 0.000
RESID^2(-5) 0.043 0.020 2.134 0.033
RESID^2(-6) 0.014 0.020 0.710 0.478
RESID^2(-7) 0.067 0.020 3.300 0.001
RESID^2(-8) 0.005 0.020 0.241 0.810
R-squared 0.072     Mean dependent var 2.756
Adjusted R-squared 0.069     S.D. dependent var 9.206
S.E. of regression 8.880     Akaike info criterion 7.209
Sum squared resid 195516.1     Schwarz criterion 7.230
Log likelihood -8959.339     F-statistic 24.204
Durbin-Watson stat 2.001     Prob.S(F-statistic) 0.000

Source: Authors’ calculations. 
Table 8: GARCH Model for Return Volatility

Coefficient Std. Error z-Statistic Prob.
GARCH 0.012 0.018 0.649 0.517
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C 0.114 0.036 3.184 0.002
Variance Equation

C 0.069 0.009 7.908 0.000
ARCH(1) 0.146 0.011 12.851 0.000
GARCH(1) 0.834 0.011 72.715 0.000
R-squared -0.002     Mean dependent var 0.079
Adjusted R-squared -0.003     S.D. dependent var 1.666
S.E. of regression 1.669     Akaike info criterion 3.530
Sum squared resid 6940.738     Schwarz criterion 3.542
Log likelihood -4402.622     Durbin-Watson stat 1.856

Source: Authors’ calculations

Conclusion
Trading volume and stock returns are two major pillars of stock market. The movement in stock market 
can be decided only when trading volume and stock return are studied simultaneously. The study of one 
variable conveys vague information about stock market activity and cannot be used as an information 
signals. Therefore both the variables are required together to know the transparent map of the movement 
in the stock market.
Number of theories has been developed in the standard Finance, which shows that no one can compete 
the market and if the investor wants to get higher return they have to build the portfolio on the basis of 
efficient frontier. Now a day’s behavioral finance plays a vital role in the stock market. Smart investors can 
make their strategies on the basis of deep knowledge of particular events happening in the stock market. 
This paper tries to explore the various reasons on the basis of which an investor can take decision of 
investment in the stock market.
The present study has analyzed the returns and its relationship to trading volume in Indian stock market 
by using daily data of the S&P CNX Nifty during the period from April 2001 to March 2011. Granger 
Causality test is very sensitive for predicting one variable by employing another variable of time series. 
The study has employed this test for knowing the causal relationship between trading volume and stock 
return volatility. The result shows that causality runs only one way. It is unidirectional. The returns series 
can be used to predict the movement in stock market volume but not vice-versa. The coefficients of 
ARCH and GARCH models are statistically significant which indicate that the effect of the recent past 
information is creating a positive and significant impact on the volatility of the stock market return. A large 
positive or large negative return will lead future forecasts of the variance. The results will thus provide 
guidance to the investor, brokers in taking rational decision with regards to the return and volume series.
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