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Abstract— This study investigates the presence of Granger 

causal relationship between stock returns among different 

companies in the same industry using five-minute wise data 

(converted from tick - tick data). The study includes Nifty50 

stocks traded in the NSE, for the duration of July 2014 to June 

2015. Pair wise Granger causality model is used to check for 

causality relationship of stock returns between companies in the 

same industry. From the results, it can be seen that there are 

twenty instances where the companies exhibited bidirectional 

causal relationship and thirty-five instances where the companies 

exhibited unidirectional causal relationship and hundred and 

nine instances where there are no causal relationships among 

companies. The results suggest that efficient market hypothesis 

(EMH) does not hold good for those fifty-five instances for the 

duration of the study. 

Keywords— Granger Causality test, Nifty50, Pairwise Model, 

Causal Relationship, 5 Minute Wise Data  

I.  INTRODUCTION  

Reference [1] suggested that the change in stock prices are 
subjective to new information available to the market and thus 
riskless profits are not possible as the market is efficient. The 
Efficient Market Hypothesis (EMH) suggests that there is no 
possibility of predicting the future prices by analyzing the past 
data or publicly available new information or through a 
combination of public and private data. Fama also splits the 
efficiency into three forms such as weak form (where current 
stock prices depend on historical data), semi-strong form 
(where current stock prices depend on the information that is 
publicly available) and strong form (where current stock price 
depends on both the company’s insider information and 
information that is publicly available).  

Academic literature has shown inconsistency with EMH and 
has created doubts about the unpredictability of future prices. 
Reference [2] suggests two arguments towards predicting 
future stock price or stock returns in the market. One, 
exploiting inefficiencies in the operation of capital markets 
such as trading costs, human errors in processing the available 
information etc. and two, predictability is the result of the 

capital market being efficient. The paper found evidence for 
semi-strong form of predictability and lesser convincing 
evidence for weak form of predictability. 

The purpose of this paper is to study the causal relationship in 
stock returns among companies in the same industry using 
Granger causality test. We use Pairwise Granger causality test 
to check for the existence of causal relationship among 
companies. Lot of research has already been done on the 
predictability of stock returns, but the differentiating factor is 
the use of five-minute wise closing price data of Nifty50 
companies for the duration of July 2014 to June 2015. The 
purpose of this study is to determine whether a causal 
relationship exists in stock return among the companies in the 
same industry and where the efficient market hypothesis holds 
good in these cases or not.   

II. LITERATURE REVIEW 

Reference [3] examined the resilience of efficient market 
hypothesis by studying the relationship between stock price 
and the volume traded. Granger causality test was used as a 
means to study the relationship between the stock price and 
volume traded data. The results showed that out of 21 cases, 17 
cases showed a lead-lag relationship between the volume 
traded and the stock price suggesting that having knowledge of 
historical volume traded data improves the forecasting of future 
stock price data rather than forecasting using only historical 
stock price data. 

Reference [4] explores the existence of relationship between 
NSE Futures and spot index in terms of returns and volatility 
using 5-min closing price data for a period form 1st March, 
2007 to 31st January 2008. The results show that weak form of 
market efficiency does not hold good and hence both the 
futures and spot price moves in an equilibrium path in the long 
run. The granger causality results show that there is a 
unidirectional causal relationship with the futures prices 
causing the spot prices. 

 



Reference [5] used Granger causality test to studied the 
predictability of returns in the US stock market using closing 
stock prices from 1954 to 1992 for a period of 39 Years. The 
results showed that the predictability of stock returns changes 
as time and trend changes with change in volatility of stock 
returns. 

Reference [6] analyzes the relationship between daily stock 
returns and the volume trade for a period of 12 years from 1998 
to 2009. The results show the evidence that there exists a 
unidirectional causal relationship from daily stock return to 
volume traded. 

Reference [7] analyzes the relationship between stock index 
returns and percentage volume trade for a period of 5 years 
with a total of 1266 observations daily. The results suggest that 
volume traded has a significant nonlinear correlation with stock 
price, whereas the stock price has a linear correlation with 
volume trade. 

Reference [8] analyzed the lead-lag relationship in stock 
returns by using 16 sets of portfolios on the basis of size and 
turnover (as a measure of volume traded). It explains that 
particular low volume portfolios are slower to adjust to new 
information available in the market. The results clearly show 
that the return of high volume traded portfolios lead the return 
of low volume traded portfolios due to the differential speeds 
in adjusting to available information thus creating a cross-
autocorrelation pattern in stock returns. 

Reference [9] analyzed the correlation between volume traded, 
stock returns and volatility of stock indices by using daily price 
index and volume traded data of 9 of the largest stock 
exchanges in the world over a period of 27 years (1973-2000). 
The results from granger causality test shows that in some 
countries the volume traded granger causes the stock returns 
indicating the predictability of stock returns from historical 
data and also in some cases the stock returns granger causes the 
volume traded. 

Reference [10] analyzed the existence of causal relationship in 
the Stock return time series data. It explains the existence of 
causal relationship between the cause and effect. It showed a 
completely new approach to determining the strength of the 
causal relationships using temporal logic framework. It showed 
existence of causal relationship through the analysis of the 
results,” when price of A went up the price of B went down” 
and also that “when the price of A went up the price of B went 
up as well”, with A being the cause and B being the effect. This 
shows that stock prices or returns can be predicted. 

Reference [11] explains the difficulties in determining the 
causal relationship due to existence of nonsynchronous trading 
effects in the data obtained from the US, the European and the 
Asian Stock markets including FTSE100, DAX30, HIS and 
Nikkei225. There are two kinds of nonsynchronous trading - a) 
inconsistent number of observations b) difference in time zones 
of different markets. There is significant difference in results 
when there is presence of nonsynchronicity and in the presence 
of synchronicity. 

Reference [12] evaluated the movement of Indian stock market 
in correlation with 13 other markets from May 2006 to August 
2010 for a duration of 4 years. Using granger causality test, it is 

checked whether daily index returns can be predicted using 
daily stock return data.  The test results showed that other 
market including USA, Hong Kong etc., can be used to predict 
returns of Indian Stock market. 

Reference [13] studied the occurrence of granger causal 
relationship between stock price and volume traded among 
Nifty50 companies for a time period between July 2014 to June 
2015 using minute wise data. Granger causality test was used 
to find out the relationship between price and volume and the 
results showed that 29 companies out of 50 showed a lead-lag 
relationship stretching the limits of efficient market hypothesis. 

III. RESEARCH METHODOLOGY 

Second by Second (Tick – Tick) closing price data of 
companies that are list in the NSE was collected for the 
duration from July 2014 to June 2015 (One year). Due to the 
enormous size of the data, big data tools like Spark was used to 
compress the tick-tick data into minute wise data and the 
average closing price at that minute was taken. SPSS was used 
to extract the data of Nifty50 companies and MS-Excel was 
used to convert the minute wise data into five-minute wise 
data.  

The following regression model is used to analyze the causal 
relationship between the Stock Returns of Different companies 
in the same industry. Five-minute wise closing price data of 
NIFTY50 stocks are used to calculate returns. 

 

Return = ln  

 
EViews software is used to run the Granger Causality Tests. 
Initially, the stock return data are checked for stationarity using 
Augmented Dickey-Fuller (ADF) Unit root test. If the data is 
found to be not stationary, then the first or second differences 
are taken to make the series data stationary. If the data is found 
to be stationary, then the optimal lag for the series data is 
estimated using VAR. Then the stationary data is tested using 
pairwise granger causality test to check whether one series data 
can be used to cause another series data (i.e. does one 
company’s return’s series data causes another companies 
return’s series data).  

 

Generalized model for pairwise granger causality test between 
two companies A and B 

 

At=α0+ α1Bt-1+……+ αnBt-n+β1At-1+…….+ βnAt-n+εt 

Bt=γ0+ γ 1At-1+……+ γ nAt-n+σ1Bt-1+…….+ σ nBt-n+µt 

Variable Description: 

α, β, γ, σ = Pairwise granger causality model coefficients  

εt, µt = the residual term for each time series. 

n = Lag 

 

 

 



 
Hypothesis: 

Generalized hypothesis for pairwise granger causality test to 
study the causal relationship between two companies A and B 
are as follows: 

H01a: A’s returns does not granger cause B’s returns 
H11a: A’s returns does granger cause B’s returns 

H01b: B’s returns does not granger cause A’s returns 
H11b: B’s returns does granger cause A’s returns 

IV. RESULTS 

Initially, the Nifty 50 companies were split into different 
groups based on the industry which they belonged to. The 
different industry groups are automobile, cement & 
construction, consumer goods, energy, financial services, 
industrial manufacturing, IT, media & entertainment, metals, 
pharma, services and telecom. Since industrial manufacturing, 
media & entertainment and services industries had only one 
company granger causality test could not be performed for 
those industries. Unit root test is performed to check for 
stationarity of the data and the results show that the data is 
stationary and we proceed to Granger causality test. Results of 
Granger causality test for each industry are shown separately. 
All granger causality results represent null hypothesis and if the 
p-value of a particular hypothesis is less than 0.05 then the null 
is rejected.  

A. Automobile Industry 

Table 1 shows the results of granger causality test for the 
automobile industry. The results show that there is one 
bidirectional causal relationship (i.e., both the companies cause 
each other) and five unidirectional causal relationships (i.e. one 
company causes the other but the reverse is not possible) and 
five instances where there are no causal relationships among 
the companies of the automobile industry. 

Table 1 Granger causality test results for Automobile Industry 

 

B. Cement and Construction Industry 

Table 2 shows the results of granger causality test for the 
cement and construction industry. The results show that there 

are four bidirectional causal relationships (i.e., both the 
companies cause each other) and two unidirectional causal 
relationships (i.e. one company causes the other but the reverse 
is not possible) and two instances where there are no causal 
relationships among the companies of the cement and 
construction industry. 

Table 2 Granger causality test results for Cement and 
Construction Industry 

 

C. Consumer Goods 

Table 3 shows the results of granger causality test for the 
consumer goods industry. The results show that there is one 
bidirectional causal relationship (i.e., both the companies cause 
each other) and one unidirectional causal relationships (i.e. one 
company causes the other but the reverse is not possible) and 
three instances where there are no causal relationships among 
the companies of the consumer goods industry. 

Table 3 Granger causality test results for Consumer Goods 
Industry 

 

D. Energy Industry 

Table 4 shows the results of granger causality test for the 
energy industry. The results show that there are two 
bidirectional causal relationships (i.e., both the companies 
cause each other) and seven unidirectional causal relationships 
(i.e. one company causes the other but the reverse is not 
possible) and thirty-one instances where there are no causal 
relationships among the companies of the energy industry. 

 



 

Table 4 Granger causality test results for Energy Industry 

 

 

 

E. Financial Sector 

Table 5 shows the results of granger causality test for the 
financial sector. The results show that there are five 
bidirectional causal relationshipss (i.e., both the companies 
cause each other) and thirteen unidirectional causal 
relationships (i.e. one company causes the other but the reverse 
is not possible) and forty-nine instances where there are no 
causal relationships among the companies of the financial 
sector. 

 

Table 5 Granger causality test results for the Financial Sector 

 

 

 
 



 

 

F. Metals Industry 

Table 6 shows the results of granger causality test for the 
Metals industry. The results show that there are two 
bidirectional causal relationships (i.e., both the companies 
cause each other) and one unidirectional causal relationship 
(i.e. one company causes the other but the reverse is not 
possible) and one instance where there are no causal 
relationships among the companies of the metals industry. 

Table 6 Granger causality test results for the Metals 
Industry

 

G. Telecom Industry 

Table 7 shows the results of the granger causality test for 
Telecom industry. From the results, it can be seen that both 
IDEA and BHARTIARTL have a two-way causality (i.e., both 
the companies cause each other) relationship between them. 

Table 7 Granger causality test results for Telecom Industry 

 

H. IT Industry 

Table 8 shows the results of granger causality test for the IT 
industry. The results show that there is one bidirectional causal 
relationship (i.e., both the companies cause each other) and 
three unidirectional causal relationships (i.e. one company 
causes the other but the reverse is not possible) and fifteen 

instances where there are no causal relationships among the 
companies of the IT industry. 

Table 8 Granger causality test results for the IT Industry 

 

I. Pharma Industry 

Table 9 shows the results of granger causality test for the 
pharma industry. The results show that there are three 
bidirectional causal relationships (i.e., both the companies 
cause each other) and three unidirectional causal relationships 
(i.e. one company causes the other but the reverse is not 
possible) and three instances where there are no causal 
relationships among the companies of the pharma industry. 

Table 9 Granger causality test results for the Pharma Industry 

 



V. CONCLUSION 

In existing literature, adequate research on the existence of 

causal relationship between the stock returns of companies 

within the same industry and predictability of stock returns has 

not been done. This study also uses high frequency data to 

examine the existence of causal relationship between 

companies during the period from July 2014 to June 2015. The 

results from the granger causality test suggests that efficient 

market hypothesis does not hold good in fifty-five instances 

where the companies exhibit bidirectional causal relationship in 

twenty instances and exhibit unidirectional causal relationship 

in thirty-five instances whereas the efficient market hypothesis 

holds good for hundred and nine instances where the 

companies show no causal relationship between them.  The 

results also suggest that there is a lead-lag relationship in stock 

returns of different companies in the same industry and hence 

there is possibility for predicting future stock returns using lead 

indicators for the stock. 

LIMITATIONS 

The scope of this study is limited to only Nifty50 companies. 

Further research can include more companies from both NSE 

and BSE. Duration of the study is limited to one year time 

period from July 2014 to June 2015, which can be extended to 

a longer period so as to test the limits of efficient market 

hypothesis even further. 
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