
INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 03, MARCH 2020           ISSN 2277-8616 

5821 

IJSTR©2020 

www.ijstr.org 

Financial Analytics: Time Series Analysis Impact 

of Crude oil Prices on Automotive Stock   
A. Pappu Rajan, S.A.Lourthuraj 

 

Abstract— The financial times series methods for analyzing data and predict future values based on fast available data and it consists of four 

components such as seasonal, trend, cyclical and random variations. This study attempts to understand the impact of crude oil prices in automotive 

stock. Crude oil being an important economic factor, studying it with respect to automotive stock is imperative its effect, in order to build portfolio. The 

research problem is framed to reduce the uncertainty factor regarding crude oil. The study checks whether crude is a considerable macro-economic 

factor to look upon during the investments. Moreover, it also contributes in constructing the investor’s portfolio in an efficient way. This research problem 

of the study is to identify the impact of crude oil prices on automotive stock of a company using various statistical tools and also to provide insights with 

regard to investing in automotive sector and understanding the impact of crude factors on company’s performance. This day in financial analytics 

innovation gives solutions for econometrics analysis, forecasting and simulation. For achieving the research objectives, the research has used the 

statistical tool are Excel and Eview for data analysis. The secondary data were collected from different online resources. The time series method 

employed to find the tests result implied that there was a significant relationship between the variables. This paper discusses the basic concepts of time 

series analytics, related literature review, business analytical process, data insights and conclusion. 

 
Index Terms— Time series, Business Analytics, Financial Analytics 

——————————      —————————— 

1 INTRODUCTION                                                                     

Significant ascents in crude costs set the entire economies 
caution and their effect can be felt on the nervousness of open, 
costs of products, and furthermore on the execution of the 
securities exchanges. This truly examines the development of 
market as per development of crude oil cost, with the 
assistance of specific criteria. The return on equity, profit 
margin, market capital of these stocks are examined against the 
changing unrefined petroleum costs. Financial analytics is an 
analytical concept that provides different insights on the 
business' financial business data. It helps give deep knowledge 
and take strategic actions to improve business performance in 
different vertical. Time series analysis is used to examine the 
main changes connected or associated with the chosen data 
point to other variables over the same time period in 
successive order and historical values with associated patterns 
to predict future. This paper discusses the relationship 
between crude oil prices and Indian automotive stocks with 
other variables which influences the crude oil prices 
identification number. Click the forward arrow in the pop-up 
tool bar to modify the header or footer on subsequent pages. 

 

2 REVIEW OF LITERATURE 

Ankit Sharma (2018). et.al. they have explained the 

estimation of the linear interdependencies between 

international crude oil prices and stock market indices 

of India for using vector autoregressive (VAR) 

framework duration of January 2010 to January 2017. 

The time series method used for the analysis are 

crude oil futures prices, nifty index, and BSE energy 

index.  

S. Sathyanarayana (2018). The volatility in crude price 

has influenced the uncertainty in the price expectation 

in the country’s economy. Apart from that the study 

concluded that the Crude prices was significant in the 

volatility of the Sensex and have the competency to 

transmit shock on Sensex. The study gave the idea 

about the movement of the crudes prices and the 

policies that affect the economy at large level and 

particularly in stock market.  

Harnesh Makhija et.al.(2016) in the study on Impact 

of Oil Prices on Emerging Market Stock Indices, in 

general volatility of stock prices in India and China 

have marginal impacts on the volatility of oil prices in 

the short run or long run. This research paper 

attempted to analyze the short term and long- term 

relationship between oil prices and stock market 

indices of emerging markets for the period July 2005 

to June 2015 by using Vector Auto Regression model. 

The results obtained from the study suggest that 

Sensex does granger cause oil prices in India whereas 
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oil prices in India do not granger cause Sensex, which 

is the same case in China also SSE Composite index 

does granger cause oil prices, whereas oil prices does 

not granger cause SSE Composite Index. The study 

revealed that in the short run or long run volatility of 

stock prices in India and China have marginal 

impacts on the volatility of oil prices. But volatility in 

oil prices does not have impact on stock prices of both 

India and China. 

Saif Siddiqui Neha Seth (2015). The article titled Do 

Global Oil Price Changes Affect Indian Stock Market 

Returns? Findings of the study have suggested that 

there is no long term integration between oil price 

and Indian stock index series, while there is no short 

term integration. This paper has given guidance to fill 

the research gap that exists for Indian stock market in 

terms of its relationship with global oil prices. 

3. BUSINESS RESEARCH 

3.1 Research Problem 

The automobile sector in India has emerged as one 

the largest and fastest growing automotive markets in 

the world, particularly strong in subsectors like light 

passenger and commercial vehicles, two wheelers and 

automotive components. This study contributes in 

understanding the effect of crude oil in sectoral 

indices. It will help in identifying the automotive 

stocks that are more volatile towards crude oil. The 

study plays a vital role in finding volatile stock 

movements, thereby helps the investors form their 

portfolio according to their risk appetite. It will help 

us in knowing the investors behavior towards crude 

oil prices and stocks it affects and it will facilitate the 

decision-making process of investors regarding their 

equity funds in automotive sector. The study plays a 

vital role in connecting commodity and equity 

market. Automotive stocks, being a major sectoral 

index, studying it can help in constructing efficient 

portfolio. The study also opens up the opportunity to 

learn about various other impacts made by crude oil 

in equity market. Macroeconomics is an important 

factor deciding the country’s future and growth. 

Crude oil is one of the important indicator to the 

economy. Demand and supply of crude decides 

various economic factors. India being a major 

importer of crude oil, it plays a vital role in impacting 

the macroeconomic indicators like Inflation, and 

interest rate. Crude is not a sole industry, it is inter-

related with various sectors like paint, automobile, 

fuel industry. Thus it becomes imperative to study the 

crude’s impact on the automotive stocks. This study 

concentrates on studying the impact made by the 

crude on automotive stocks. On the other side 

automobile sector in India is one of the largest among 

the world. In this connection the research problem is 

framed to reduce the uncertainty factor regarding 

crude oil. The study checks whether crude is a 

considerable macroeconomic factor to look upon 

during the investments. Moreover, it also contributes 

in constructing the investor’s portfolio in an efficient 

way. This research problem of the study is to identify 

the impact of crude oil prices on automotive stocks 

using various statistical tools and also to provide 

insights with regard to investing in automotive sector 

and understanding the impact of crude factors on 

companies’ performance 
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2.2 Objectives of the Research Study  

To study the relationship between crude oil prices and Indian 
automotive stocks. 

To understand the crude oil volatility and its impact on trade 
volume. 

To understand the factors affecting automobile stocks 
volatility with respect to its earnings per share. 

2.3 Hypothesis of the Research Study  

There is no significant relationship between crude oil prices 
and stock prices of the company. 

There is no significant relationship between crude oil prices 
and Trade volume of the company. 

There is no significant relationship between crude oil prices 
and Earnings per share of the company. 

 
2.4 Research Design 
The research design used to carry out this study is 

descriptive research design. Since the research deals with 
statistical data and main aim to describe the factors affecting 
the problem mentioned.  The secondary data is used for 
analysis and to reach the objective of the study. The major 
variables are Crude oil prices, Stock prices of the company, 
Trade volume of the company, Earnings per share of the 
company. This study is used secondary data for data 
collection. Secondary data is a second hand information 
obtained from the authentic resources. The companies were 
chosen on the basis of stability over ten years. All the three 
companies are regulated and listed under NSE. These data 
were obtained for the purpose of calculation and analysis from 
investing website. Secondary data obtained from these sources 
are published after systematic expert analysis companies’ 
annual reports. This information is most widely used to take 
investment decisions and stock research purposes. Monthly 
stock prices of the company, monthly stock prices for crude 
and monthly trade volume was extracted from Investing.com 
website and was made use in the analysis of data. The crude 
oil price and the stock price of Maruthi Ltd was collected for 
the time period of ten years from 2008-2017 in a monthly basis 
from Investing website. This data was later converted into 
yearly average. The trade volume was collected in the same 
manner, where the monthly basis data for 10 years was 
collected and then was sampled by calculating yearly average 
from 2008-2017.Earnings per share was directly collected from 
Money control website on yearly basis from the balance sheet 
of the company. Yearly earnings per share data obtained from 
Money control website was made use in analysis of data. 

 
4.0 BUSINESS ANALYTICS 
 
Data was analysed with both econometric and excel tools. 

Soft wares like MS Excel and Eviews were employed to 
analyse the data. MS Excel was used to conduct Anova, 
correlation and regression analysis. Eviews was used to 
conduct ADF-Unit root test and granger causality.  
  

 
 

TABLE 1.0 

ADF-UNIT ROOT TEST FOR 
CRUDE SERIES 

 
 

Augmented Dicki fuller 

test 

Probability Coefficient 

Level with Intercept 0.164 -0.788 

Level with trend and 

intercept 

0.531 -0.724 

Level with None 0.5212 -0.029 

1st Difference with 

intercept 

0.2869 -0.787 

1st difference with 

intercept and 

trend 

0.347 -1.800 

1st difference with none 0.037 -0.790 

 
Source : Primary - Eviews 
 

The Table 1.0 shows the results of Unit root test that 

was conducted in step by step manner. Crude oil 

being a continuous time series data. It is essential to 

conduct the test in order to obtain a stationary data 

1st difference with intercept was conducted. 

The test was conducted for the purpose of 

identifying the presence of unit root. The 

hypothesis can be accepted or rejected only on the 

basis on probability and coefficient. First step was 

to run a unit root test with a level and an intercept 

which obtained the probability of 0.164 and 

Coefficient of -0.788. Here the data is still non 

stationary and has unit root because the probability 

is higher than significant value. Hence the null 

hypothesis of crude series having a unit root  

is accepted at the significance level 0.164. 
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Next Stage was to conduct a unit root test 

of level with trend intercept which gave the 

probability value 0.531 which is higher than the            

significant value. This leads to accepting the null              

hypothesis that the crude oil series has unit root, 

which implies that it’s not stationary. Thus the null 

hypothesis is accepted at the significance of 0.531. 

This step was followed by another unit root test in 

order to make the data stationary. This continuous 

integration could extract the stationary data. This 

level was done with same Lag length, which 

included the level with neither intercept nor the 

trend. This produced the output as probability with 0. 

5212.Again the null hypothesis is accepted at the level 

of 0.5212. Since the data didn’t become stationary 

with level, it is then continued with 1st difference. 

The data was manipulated with 1st difference with 

intercept, intercept with trend and none which gave 

the probability of 0.2869,0.347,0.037. Here the 

probability is 0.037 which is lesser than the 

significance level, which implies that null hypothesis 

of unit root test is present is rejected at the significant 

level of 0. 037.Hence the crude series has become 

stationary at 1st difference with Neither intercept nor 

the trend.           

 
 

 

 

 

 

 

                                     TABLE 1.1  

ADF-UNIT ROOT TEST FOR 
CRUDE SERIES 

 

 

 

 

 
 
 

 
Source: Primary - Eviews 

 The same procedure was followed for the stock price 

series. The table 1.1 shows that the raw data of stock 

price series was not stationary since the probability of 

the level with intercept is 0.999. thus the null 

hypothesis is accepted at the significance level 0.99. 

Continuous series of unit root test was conducted 

with varied intercepts and differences, at last the 

Crude price series became stationary at 2nd difference 

with none. The probability of 2nd difference with 

neither intercept and trend is 0.003 which is lesser 

than the assumed significance level 0.05. Hence the 

null hypothesis is rejected. Hence the alternate 

hypothesis that Unit root test is not present in Crude 

series is accepted and thus the data becomes 

stationary. 

TABLE 1.2 
ADF FOR TRADED VOLUME 

Augmented Dicki 

Fuller Test 

Probability Coefficient 

Level with Intercept 0.3428 -0.75 

Level with Trend 0.023 -2.41 

 

Augmented 

Dicki Fuller Test 

Probability Coefficient 

Level with 

Intercept 

0.999 0.45 

Level with trend 0.995 0.21 

Level with none 0.994 0.49 

1st difference 

with intercept 

0.923 -0.014 

2nd difference 

with none 

0.003 -2.31 
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Source: Primary - Eviews 

Trade volume series for ten years was subjected to 

unit root test. Table 1.2 shows it that was started with 

level with intercept which gave the probability of 

0.34. This implies that we cannot reject the null 

hypothesis, Since the probability of 0.3428 is higher 

than the significance level. This will lead to the 

consequent test to be carried out, such as level with 

trend. The results are obtained as probability value of 

0.023. This probability will let us to reject the null 

hypothesis at the significance level 0. 023.This will 

give us the stationary data of traded volume which 

can be subjected further econometric analysis such 

VAR, Co-integration as well as Granger causality test. 

These stationary data are employed further develop 

VAR model and Granger causality. This stationarity 

test helps us assure that the data is stationary. This 

stationarity can help us proceed with the further 

econometrics. Unit root is efficient and significant tool 

for economic data. It helps to understand more about 

the time series. Though it does not help us with 

forecasting and understanding the causation it still 

regulates the time series and eliminates the effect of 

exogenous factors in correlation. 

Granger causality test is conducted for the data which 

was made stationary through Augmented Dicki 

Fuller test. Hence the data employed for granger 

causality test does not possess unit root. This 

test is primarily employed to understand the 

causation. So far the study briefed about the 

relationship and correlation. This test go further 

deeper gives the causation. 

  

 

 
 

 

 

 

TABLE .1.4 

GRANGER CAUSALITY TEST 

Null hypotheses Probabil

ity 

 

Stock prices does not granger cause 

Crude oil 

0.23 Rejecte

d 

Crude oil prices does not granger 

cause stock prices 

0.31 Rejecte

d 

Trade volume does not granger cause 

Crude oil price 

0.45 Rejecte

d 

Crude oil price does not granger cause 

trade volume 

0.04 Accept

ed 

Trade volume does not granger cause 

stock price 

0.34 Rejecte

d 

Stock price does not granger cause 

trade volume. 

0.04 Accept

ed 

 
Source: Primary -Eviews 

From the table 1.4. it is implied that 1st null 

hypothesis, that crude price does not granger cause 

stock prices is rejected at the significance of 0.23. 

While the hypotheses which states the causal 

relationship of crude oil price and trade volume is 

rejected at the significance of 0.04. This implies that 

the alternate hypotheses which states that there is a 

causal relationship between crude oil prices and trade 

volume is accepted. 

This chapter dealt about the performance of technical 

analysis of data and its interpretation. The 

mathematical results that were obtained through 

analysis is helpful in next chapter for converting it as 

meaningful results. The tests to understand the 

significance of variable groups were conducted. These 

time series data were also made stationary with the 

help of unit root tests. At last the Granger causality 

test was conducted for understanding the causation 

between the groups.  
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5.0 BUSINESS INSIGHT 

It is observed that was negative correlation between crude oil 

price and stock prices. When subjected to further testing of 

hypothesis it proved to be insignificant impact. There is no 

significant relationship between stock prices and crude oil 

prices – Crude oil price is a significant macro-economic factor 

that affects the environment of trading, but there is no 

significant level of impact made by the crude oil on stock price 

of the company, which implies that investors can consider 

looking upon the factor crude oil during investing bit it does not 

play a critical role in deciding forthcoming returns of the stock 

prices.  In India, major economic indicators like inflations and 

interest rates may affected due to rise in crude oil which can 

directly or indirectly influence the stock prices of automotive 

stock. It also implies that investors need not consider crude oil 

as a risk factor while including an automotive stock in their 

portfolio. Automotive stock like company is affected by 

company and industry performance and also various other 

macro-economic factors such as crude oil price, Inflation and 

interest rates in a lesser significant Level. 

Observation from analysis imply that there is a significant 

relationship between Trade volume of the company and 

Crude oil prices. It is observed that there is a significant 

correlation between crude oil price and independent variable 

and trade volume as dependent variable which implied that 

crude oil price and the trade volume as negatively correlated. 

The results of the regression statistics from analysis, implied 

that 21% of variation caused in dependent variable stock prices 

of the company is due to Independent Variable Crude oil.  T h i s  

infers the investors response to crude oil volatility. There is a 

significant level of reaction in automotive equity stock for the 

crude oil prices. Though the impact does not reach the stock 

price, it could be felt in volume of shares traded, which implies 

that investors active response in traded volume due to crude 

oil price. 

Observation regarding significant relationship between Crude 

oil price and earnings per share of the company. It is observed 

that earnings per share and crude oil prices have a significant 

relationship. This implies that crude oil price has have directly 

or indirectly can affect the performance of the company. The 

result in earnings per share can also signify the impact made 

on Net profit. Thus it can be inferred that crude oil prices can 

affect the 18% variation of Earning per share of the company. 

Though the crude oil price didn’t not directly impact the 

company’ s stock price. It impacted the earning capacity of the 

firm through turnover and net profit which is indicated 

through Earnings per share.  

Observation regarding Grangers Causality was observed that 

neither crude oil nor the Trade volume granger cause each 

other in short run. But trade volume of the company and 

crude oil prices granger caused each other in the short run.  

The general suggestion of the study that investing automotive 

stock does not require to look upon the crude oil prices as a 

significant factor to consider. But still it partly affects the 

performance by influencing the fuel rise thereby indirectly 

affecting the performance of the Company. It also suggests 

that the investor behaviour in the related to automotive equity 

is not erratic with respect to Crude oil. Thus it is relatively 

stable sector to invest with the significantly less impact of 

crude oil prices. It can be suggested that investor behaviour is 

not erratic with regards to crude rise 

6.0 CONCLUSION 

The study concludes that there is a significantly lesser 

impact of crude oil prices in automotive stock. 

Though it does not influence the stock price through 

investors behavior in market, it can be felt in the sales 

of the fuel automobiles, which affects the net profit. 

Since, unit root test is the basic requirement for 

conducting the Granger causality test, so it was 

conducted and found that all the series are non-

stationary at level but stationary at first difference. 

Thereafter, Granger causality test was applied and it 

was found that stock prices and crude are not 

integrated only in long run but these series do not even 

cause each other in short run. Individual or 

institutional investors, portfolio managers, corporate 

executives, policy makers and practitioners may draw 

meaningful conclusions from the findings of the 

present study while operating in stock markets. 

The study has concluded that the impact 

made by crude oil prices is felt among the earnings of 

the company, which implies that these increase in 
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prices can affect the turnover, thereby affecting the 

ultimate performance of the company. It also 

concludes that the crude oil prices do not impact the 

volatility of the corresponding automotive stock. 

These rise in crude oil prices could affect the other 

aspects of company like their overall sales, by 

indirectly increasing the price of fuel in spite of 

smoothening the fuel prices for resisting the public 

from feeling the adverse impacts. 
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