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Abstract 

 

The study focuses on the benchmarks index of India i.e. Nifty and Crude oil prices for the analysis. 

The duration which has been taken under the study ranges from 2005 to 2018 for study of price 

relationship and till 2020 for implementation of trading strategy. The research work has been 

carried out by using daily, weekly, monthly and quarterly spot prices of Crude oil and Nifty. Daily 

closing spot prices are used for analysis after log transformation. Based on the various statistical 

methods used for time series analysis, the research work was carried out to study the relationship 

between both variables. Unit Root test, Johansen’s Cointegration test, Vector Autoregressive 

Model (VAR), Granger Causality Test, Wald Coefficient Test, OLS – Ordinary Least Square 

Method, Serial Correlation - LM Test, CUSUM  Test and ARDL Model – Auto Regressive 

Distributed Lag are some of the methods used for analysis.  In absence of long run equilibrium 

between both variable, VAR model and ARDL model were applied instead of VECM.  

 

Based on the price analysis, in case of daily and weekly prices, it was found that Nifty Causes 

Crude and it has positive impact on Crude prices. Whereas in case of Monthly prices, Nifty causes 

Crude prices but relationship is found to be weaker compared to daily and weekly prices. Derived 

equation also indicates that the Crude starts impacting Nifty. In case of quarterly prices, Crude Oil 

impacts Nifty and that is also with negative coefficient. This shows the change in relationship 

between both variables. 

 

An attempt has been made to develop a trading strategy based on the Distance Approach of the 

pair trading theory. Considering the relationship between Nifty and Crude prices, the duration for 

trading strategy was identified. Taking the base of the results derived in the analysis of quarterly 

prices, the maximum trading duration was kept at 3 months i.e. 65 days and maximum observation 

period was kept being 125 days ie. 6 months. Under certain assumptions, Considering Correlation, 
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type of prices, and possibility of huge variation in prices, risk of dealing with cross segment of the 

assets total 24 combinations for trades were identified and its result were compared. It was found 

that Strategy with Correlation and based on the Z (normalized value) of difference of Crude and 

Nifty has given attractive results during the analysis compared to other combinations of trading 

strategy. 

 

The results of this study advocate the possibility of trading based on the price difference of Crude 

oil and Nifty. The study will prove to be useful for investors, traders, policy makers, portfolio 

managers and arbitrages. The study will also open scope for further research in the area of pair 

trading even though the assets belongs to different segments.  

 

Brief description on the state of the art of the research topic  

 

There are ample of research papers available which can be referred  to study the relationship 

between stock market and crude prices. Many research papers have been referred during the study.  

Highly relevant papers were included for reference in this research work. Quality research papers 

from journals,  conference proceedings, thesis and discussion/working papers have been referred 

during the study. Various websites and articles made available by RBI, Govt. of India, Stock 

Exchanges etc. were also referred. For various statistical methods, textbooks/reference books were 

referred. Considering the scope of this synopsis, only few relevant are discussed here.  

 

Chittedi (2011) - The fluctuations in the stock market of India has impact on the crude oil prices. 

This does not mean to have reverse trend i.e. changes in crude oil price causes the change in Indian 

Stock Market. This indicates that the causality moves from stock market (Nifty) to crude oil prices.  

The relation between crude and nifty can have many dimensions. Indian stock market and crude 

oil prices are not inversely related with each other (Ghosh, 2008). The study on relationship of 

Indian Stock Market with exchange rate, Gold prices and Crude oil done by Bhunia (2013) found 

the bidirectional relationship among Crude and Indian Stock Market. Kumar M. (2014) in his study 

does not found the cointegration between crude and nifty when studied the data from 2003 to 2012.  

He concluded that deviations in the oil return causes the return volatilities in Nifty. He advocates, 

instead of considering cointegrated market, Oil and Stock market shall be treated as a segment.  In 
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contrast to this, Sahu (2014) in his study found the existence of long run relationship amongst oil 

price changes and Indian stock market. His finding confirmed that the crude oil prices does not 

causes the Indian Stock Market Indices. Sahu’s study was done on the data from January-2001 to 

March-2013. Considering the crude oil prices as one of the macroeconomic determinants, Patel 

(2012) stated that stock market causes the oil prices.  

 

Jain and Sing (2013) have studied the impact of crude oil prices on Indian economy for the period 

from 1992 to 2011 and mentioned that the deviations in the crude oil prices have substantial impact 

on the rate of inflation, Industrial Production Index, Oil and other than oil trade balances and forex 

reserves. Deviations in the international Crude Oil prices leads to higher inflation in India and 

affects the stock market (Sharma, 2012).  Effect of future price changes in Brent crude oil on 

energy sector companies like ONGC, GAIL, HPCL and IOCL was studied by Tonda, Ahuj and 

Tandon (2012). Their study concludes that future prices of Crude Oil do not affect the prices of 

energy sector companies. 

 

Noor and Dutta (2017), while studying the volatility between international oil market and few 

South Asian stock markets concludes that lagged oil returns were having negative impact on stock 

market of India and also concludes that volatility from the world  oil market does not get transferred 

to Indian Stock Market. For this finding, they have mentioned the probable reason of India being 

one of the largest consumers of oil. The oil prices impact significantly the returns of stock prices 

in emerging countries and India will continue to consume huge quantity of crude oil till it continues 

to grow (Basher & Sadorsky, 2006). 

 

Though some studies are not related to India, but, related to oil prices and stock market are useful 

to get idea about the dynamic relationship of Crude and Stock Market.  

 

Rafiq and Salimi (2011) mentioned that, in short run, uni-directional causality exists and moves 

from economic growth to energy consumption. Using the GARCH model in their study, Chang 

and Yu (2013) concluded that the shocks in spot oil price can instantly shakes the yields of the 

stock markets. The stock market of U.S., U.K., Japan and Germany was studied by Martín-

Barragán, Ramos and Veiga (2013) and concluded that correlations with stock markets were 
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affected by oil shocks. They confirmed that the oil shocks results in negative correlations and in 

non-shock period finds positive correlations. Though this study is useful in many aspects, but it 

was focused only on the developed countries. When sectorial indices of Istanbul were studied with 

the oil prices, Toraman, Başarır and Bayramoğlu (2011) in their study found that the Industrial 

Index is extremely sensitive to the variations in oil prices. The long position in various sectors like 

energy, metal, finance, automobile, services and commodity can be hedge by short position in the 

crude oil (Kumar and Maheswaran, 2013). This indicates the negative impact of crude oil and its 

relationship with various sectors and scope for portfolio hedging. 

 

The stock market of the Gulf Cooperation Council Countries (GCC) are closely linked with crude 

oil prices and crude oil prices impact the stock market of GCC countries. (Aktham Maghyereh, 

2007). Ghorbel, Boujelbene and Boujelbene (2014) studied 22 oil importing and exporting 

countries. They confirmed the cointegration between stock market and oil market when studied 

the effect between US stock market, stock markets of oil importing/exporting countries and oil 

market for financial crises i.e. period of 2008-2009. Due to higher oil prices or price rise of the oil, 

the oil exporting countries are always benefitted and oil importing countries will be at loss (Sujit 

and Kumar, 2011). They have studied the relationship between Gold, Exchange Rate and Oil with 

stock market returns. The time period of their study was from 1998 to june-2011. They mentioned 

that countries like Japan which depends on imported oil will be at disadvantage. Like Japan, India 

also depends on imported crude and hence this result is equally applicable to India. Esen and 

Bayrak (2017) analysed the data of 75 countries for the period of 1990 to 2012. All the countries 

were net energy importing nations. In this study, they found significant relationship among energy 

consumption and economic growth. This study clearly indicates that, energy consumption of a 

country affects its economic performance. 

 

Fang & You (2014) have concluded for India that if the oil prices are not rising due to rise in oil 

consumption in India, oil prices always have negative impact on Indian Economy. To check the 

impact of crude on Indian market various methodology have been identified based on the above 

described literatures. The trading strategy based on price difference is nothing but the distance 

approach. There are many research papers on pair trading with distance approach, but the distance 
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approach adopted by Gatev, Goetzmann, & Rouwenhorst (2006) has become the standard 

procedure for pair selection. 

 

Definition of the Problem  

 

From the referred literatures and various information’s that has been studied, below conclusions 

are made regarding relationship between crude oil prices and Indian stock market. 

 

• Net oil importing courtiers can have negative impact of crude oil on the economy. 

• Oil exporting countries have positive impact on its stock market & GDP when crude prices 

rise. 

• Some authors are of the opinion that Indian stock market can cause crude prices. 

• India is net oil importing country but do not have any capability to affect the supply curve. 

• Some authors have found long term association between crude and nifty, and some have 

not found.  

• Some studies have concluded that growing Indian Economy can have positive impact on 

Crude prices. 

• If crude prices rise due to other factors (not demand & economic growth) then it can have 

negative impact on economy. 

• Some authors have concluded that, Stock market and Crude prices are inversely related. 

They found that higher crude prices lead to impact the return of the portfolio.  

 

As per various literature, India’s dependency on imported oil to fulfil its oil demand, its inability 

to influence the global oil supply curve and its contribution in global demand, it can be stated that 

Nifty has positive impact on crude oil prices.  

 

However, considering other research work it needs to be studied systematically and prove. If there 

exist any relationship between crude prices and nifty prices, how traders, investors and portfolio 

managers can use that relationship to trade in the market. The absence of clear theory to trade in 
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the market based on the price difference of Crude and Nifty provides a clear problem for the market 

participants. Therefore, the topic “A Study on Impact of Crude Oil Price on Indian Stock Market 

and Scope for Trading Based on Their Price Difference”  has been taken to fill the gap  and to 

check the scope of trading based on the price difference of Nifty and Crude after studying the 

relationship between them.  

 

Objective and Scope of work  

 

Objectives: 

• Major Objectives 1 : To study impact of crude oil price on Indian Stock Market 

 Minor Objectives  

1.1 To study the relationship between prices of Nifty and Crude 

1.2 To investigate nature of association between Nifty and Crude prices i.e. long run 

or short run by studying daily, weekly, monthly and quarterly prices 

1.3 To establish appropriate model i.e. ECM or VAR model 

1.4 To study the causal relationship between both the variable.  

1.5 To identify the effect of Crude on Nifty and Nifty on Crude 

1.6 To identify the duration which can be used as trading period.   

  

• Major Objectives 2 : Develop a trading strategy based on price difference of Nifty 

and Crude. 

Minor Objectives  

 1.1 To identify the potential combinations of trading strategy.  

 1.2 To apply trading strategy based on Distance Approach method 

 1.3   Identify a strategy which gives highest return.  

 

Scope: 

The research work in this thesis has certain limitations. The scope of this study is limited to the 

net oil importing and developing countries like India. The finding may not be applicable to the 

countries which are net oil exporting. The countries which are net oil exporter or do not import 

much proportion of required oil will stay out of the scope of this study. The trading strategy which 

Synopsis 

6 Enrolment No: 149997292005



is proposed in the research is based on the price difference of the Nifty and Crude Oil. Hence it is 

restricted to the distance approach method based on which various trading strategies have been 

investigated. The finding of this study is based on the Indian stock market having period between 

May-2005 to December-2018. The find of trading strategy is based on the underlying assumptions 

under which the results of 24 trading strategies are developed and compared. 

 

Original contribution by the thesis 

 

From available references and in the contest to the objectives defined above, it has been observed 

that no good research work is found which can suggest trading opportunity between Crude and 

Stock market based on its relationship. Researchers have studied price relationship between stock 

market and crude oil, but do not provide any strong strategy/theory to trade. No study could be 

found on the trading strategy considering price difference of Crude and Nifty or Senesx either in 

the Indian context or any other country. 

 

The thesis will provide a new dimension to the investors, portfolio managers, arbitrages and traders 

regarding the use of relationship between Crude Oil and Nifty in trading. The study provides 

detailed analysis of relationship between Crude Oil and Nifty which is based on daily, weekly, 

monthly and quarterly prices. It also provides the way to use it for taking positions in the market. 

The use of relationship of stock market and crude oil in trading strategy will be completely a new 

contribution in the area of trading in assets belonging to different segment.  

 

Methodology of Research, Results / Comparisons  

 

Data : 

Crude Oil Spot Prices and Nifty Spot Prices have been taken for the study. Nifty having 50 

companies has wider representation of Market compared to Sensex which has just 30 companies. 

All these 30 companies are also part of Nifty. Therefore, Nifty having wider presentation is studied 

with Crude Oil prices. The data of Nifty is taken from National Stock Exchange of India’s website 

i.e. https://nseindia.com and the Crude Oil Spot Prices have been taken from the Multi Commodity 
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Exchange of India’s website i.e. https://www.mcxindia.com. As the data of Spot Crude Oil Prices 

are available from May-2005, the study incorporates data for the period May-2005 to December-

2018. During implementation of trading strategy, data from May-2005 to Dec-2020 is used. 

For daily prices, the daily spot closing prices have been used. For Weekly prices, the average of 

daily closing for that week is considered. For Monthly prices, the average of daily closing for that 

month is considered. For quarterly prices, the average of daily closing for that quarter is 

considered. For all analysis, the prices were transformed to Log prices. For trading strategy Actual, 

Log, Scaled to 1 prices were taken as per the requirement of the study. 

Research Methods 

Based on the various research papers and reference books, below research methods were adopted 

for analysis. 

Unit Root Test: This test is used to check the property of Unit Root i.e. stationarity in the series. 

Johansen’s Cointegration Test: to check the log run equilibrium between two variables, the test of 

Johansen’s cointegration is applied. When long run equilibrium is found, then Vector Error 

Correction Model (VECM) is used. However, during our study, the test was not applied because 

no cointegration was found at any stage of the study.  

Vector Autoregressive Model (VAR): In case , the cointegration is not found among the variables, 

the VAR model is used instead of VECM. In VAR model, endogenous variables are explained by 

its lagged values (past values) and the lagged values of other variables.  

Granger Causality Test: The test for Causality is useful in determining the flow of causation. This 

gives idea about the fact that which variable causes the other one. 

Wald Coefficient Test:  to remove Non-significant variables from equation to get more accurate 

results by checking the individual significance level of coefficient and joint significance of the 

coefficient, this test is applied. 

OLS – Ordinary Least Square Method:  To find out the significant coefficients, the equation solved 

with OLS method. It gives the p values of coefficient and helpful to identify the Significant and 

Non-Significant Variables. 
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Serial Correlation - LM Test : Presence of  autocorrelation in error term of the model lead to 

incorrect conclusion. The Breusch–Godfrey test(LM Test) is applied to diagnose residuals of the 

model. It is used to check whether the model has serial correlation or not. 

CUSUM  Test: The model is tested for its stability with the help of CUSUM test. This test assesses 

the stability of coefficients in a regression model. 

ARDL Model – Auto Regressive Distributed Lag : OLS based ARDL approach  is applied when 

the variables are having different orders of integration. Like I(0) and I(1). 

The Distance approach – Pair Trading Strategy: The Distance Approach of Gatev et al. (2006) is 

a popular Trading strategy. Based on this strategy, the trading strategy has been developed and 

tested. The formation period and execution period of trading strategy were decided based on the 

results of price analysis of quarterly prices and monthly prices.  The position to be open when Z 

values is  at or more than ±2 and wind up  around  ± 0.7 Z value or less. The Trades to be wind up 

latest on 65th day, provided the z value on that day is less than 2. If Z values is not less than 2 , 

the position will be continued till Z value goes below 2. Appropriate trading rules have been set 

for systematic implementation of the trading strategy.  

Three types of prices i.e. Actual prices, log prices and scaled prices have been used to develop 

combinations trading strategy. The decision making based on correlation i.e. with or without 

correlation, individual z of nifty and crude or z of the difference of Nifty and Crude gives 24 

combinations of trading strategy.  

 

Achievements with respect to objectives  

 

Achievements of Price Analysis (Major Objective 1): In line with the minor objectives mentioned 

under Major Objective 1, the relationship between Crude Oil prices and Nifty were studied. It was 

found that these prices do not have long run association between them. Hence all the prices were 

studied with VAR model instead of VECM. 

 

In case of Daily Prices, it is found that Nifty causes Crude prices and has positive impact on crude 

prices. Daily prices do not show immediate impact of crude prices on Stock Market. As per the 
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analysis of Weekly Prices it is observed that Nifty causes Crude prices and Nifty has positive 

impact on crude prices. However, Weekly prices does not show immediate impact of crude prices 

on Stock Market. When Monthly prices were analysed, it was found that Nifty causes Crude prices 

and has positive impact on crude prices. Monthly prices show immediate impact of crude prices 

on Stock Market which indicates the shifting of causality. The analysis of Quarterly Prices reveals 

that Nifty does not causes Crude prices. It is also found that Quarterly prices shows that Crude has 

negative impact on Stock Market and Nifty has no impact on crude prices. This shows that after 3 

months, the relationship gets changed. Therefore, quarterly and monthly price analysis helped in 

identification of duration which can be used as trading period. 

 

Achievements in Development of Trading strategy (Major Objective 2): 

 

The minor objectives listed under major objectives 2 were achieved successfully. In total 24 

combinations of trading strategy were identified based on various types of conditions of decision 

making and calculations of prices. The distance approach method was applied successfully for all 

these 24 combinations of trading strategy. The Strategy with Correlation and based on the Z of 

difference is found to be superior than other strategies. 

 

All the major and minor objectives were achieved by deriving results based on the research 

methodology adopted in the study. 

 

Conclusion  

 

Based on the analysis of the daily and weekly prices it is observed that Nifty Causes Crude and it 

has positive impact on Crude prices. Whereas in case of monthly prices the Nifty causes Crude 

prices but relationship is found to be weaker compared to daily and weekly prices. In case of 

monthly price analysis, derived equation indicates that the Crude starts impacting Nifty. The 

analysis of quarterly prices indicate that Crude Oil has impact on Nifty and with negative 

coefficient. This shows the change in relationship. This finding helps in deciding the trading 

duration.  
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Based on the results of quarterly prices it can be concluded that maximum trading duration shall 

be kept at 3 months i.e. 65 days and maximum observation period can be selected to 125 days ie. 

6 months. It is also confirmed that there exists possibility of the trade in Nifty and Crude oil based 

on price difference.  The study suggests that trading shall be done based on the correlation 

coefficient of last 6 months. It also suggests to use actual prices instead of log transformed or 

scaled prices. Decision regarding which asset to buy and which asset to sell can be taken based on 

Z of the price difference. 
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