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Abstract 

The analysis of stock market share price data represents a challenge that researchers have to 

deal with. The revolutionof the basis of stock markets share prices has led to an urgent 

demand for developing innovative models to understand share price volatility. In the previous 

few decades theautomobile sector share prices(ACSP) have been becoming the area of 

concern for many policy makers especially due to its severe downfall.There are several 

models proposed for forecasting the Share prices, but suitability of model is still ambiguous. 

In order to devise an accurate data representation. Despite their efficiency, the existing work 

faces some backlogs due to inefficient performance when question ofhandling ofa large 

amount of data with inherent complexity, multiple dimensionality and casual dynamicity 

arise. This paper gives an approach as to how to execute an ARIMA model with the help of 

machine learning as new tool for researchersand also checks its suitability for forecasting 

share prices of three major companies of automobile sectors namely Mahindra& Mahindra, 

Maruti Suzuki and Tata Motors based on market capitalization. The share price data is 

collected on monthly basis for the period 11
th

 August,2014 to 16
th

 August,2019 from the 

website of Bombay Stock Exchange.  The result concludes with giving model rankings which 

are sensitive to the error statistics which is helpful in evaluating the accuracy of forecasting. 

 

Keywords  

Automobile sector, ARIMAmodelling, volatility forecasting,machine learning, volatility 
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1. Introduction 

Being an important commander of economic growth, the automobile sector in India has been 

one of those sectors which has contributed significantly in global value chains. Primarily, the 

growth of this sector is based on government policies and the core motive of this sector is 

meeting the needs of the low and middle income groups.[1]India‟s working people and higher 

income earning lower and upper middle class have demands for this sector. India being the 

second largest road network equipped country set aside a heavy scope for investment in 

infrastructure development in the country in next years to come. This encourages the demand 

for cars and other vehicles in the country. Also, the GDP has reached from US $1432 in 2010 

to US$ 1500 in 2012 and US$ 1939 in 2017.From all the sectors we have over the stock 

market, an automobile has been a significant one, since they attract many investors and have 

been a regularly traded category. Initially, four automobile companies entered in the year 

1986 in BSE-Sensex, namely Cummins, Mahindra & Mahindra, Hindustan Motors and Tata 

Motors. As the importance of these stocks went on increasing, BSE later on started an index 

specifically for auto stocks, called S&P BSE Auto. With the list of leading auto sector stocks, 

the index was formed in August, 2004. Currently, there are manyautomobile companies listed 

in S&P BSE Auto.[2] 

Volatility helps in calculating the risk involved in an investor‟s investment. A market with 

high volatility is termed as an unstable stock market. Periodically, the US economy has got 

affected negatively due to a high volatility in the stock market and instability. [3]Researchers 

have been less successful in giving attention to the accurate measure of volatility. Volatility is 

a statistical measure of variance data. Volatility or standard deviation is an important measure 
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of market risk. Data with higher volatility reflects higher risk compared to less volatile data. 

Volatility calculationsinvolve things such as volatility forecasting, risk management, asset 

allocation, and betting on future volatility. Most risk management instruments measure 

potential future losses forportfolio of assets. [4] 

Volatility forecasting can be done through various time series models including ARCH-

GARCH,ARIMA,ARMA,etc.The selection of a model for volatility calculation is based upon 

many factors. The model which can give the accurate forecasting is a selection criteria for the 

best fit or success or failure of that model. It is imperative to access the preciseness of time 

varying models for controlling and hedging future risks.This research has checked various 

ARIMA models and based on the evaluation parameters, the best fit model is suggested.[5] 

ARIMA Model i.e. Autoregressive Integrated Moving Average has been amongst the widely 

used and popular models for forecasting volatility mainly due to its simplicity in using.[63, 

65, 67, 68]. The prerequisite for the implementation of this model is to have a linear time 

series data plus shall be relevant to statistical distribution especially normal 

distribution.Distinct number of ARIMA models are in use such as AR model i.e. 

Autoregressive [63, 66, 68], also MA model i.e. Moving Average [63, 68] and 

Autoregressive Moving Average (ARMA) [63, 67, 68].Box and Jenkins designed a new 

model of forecasting using variation of ARIMA model which is also known as Seasonal 

ARIMA (SARIMA) [62, 63, 68].The wide range usage of ARIMA model defines its capacity 

to be flexible and to be simple and at the same time, it also takes into account the Box-

Jenkins Methodology [62, 63, 65, 68]for precise model development process. Many non 

linear models have also been proposed by many researchers however since they add 

inadequate values in practical situations, it is best to implement simple ARIMA model due to 

its straight forwardness and simplicity to use characteristics.[64, 65, 69] 

This paper attempts to answerthe specific research questions such as 1.Does machine learning 

simplify the process of ARIMA modelling for researchers? 2. How the selection of ARIMA 

model affects the accuracy of forecasting? 3.What criteria is to be followed for the selection 

of the best fit ARIMA model? This paper shows various steps followed for ARIMA model 

formulation such as model identification, variable estimation and model selection, test data 

analysis and validation and finally model performance evaluation. 

The study evaluates the time series data of top performing automobile companies as per their 

market capitalization from Bombay Stock Exchange for the period of 5 years. This study 

covers the top 3 automobile companies for volatility forecasting and thus gives scope to 

investors for buying decisions in the future based on the volatility forecasting calculations. 

2. Theoretical Background and Development 

2.1.1Related work  

In today scenario, organizations all over the world are subjected to regular updates and up 

gradation processes which sometimes impact even the most established structures.Businesses 

all around the globe are going through need for reading the future. In such case, forecasting 

becomes an important aspect whereby the survival tactics can be formulated lateron. 

Forecasting is nothing but a science of predicting future level. Forecasting is also understood 

as the steps of formulating assumptions about the future values of studied variables. 
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Singh, Devi, and Roy (2016) investigated the time - series data for the index of industrial 

production(IIP) of India and observed the trend and seasonal effects on theIIP. Forecasting of 

IIP of India using ARIMA model depicted a decline in the rainy season and then showed 

further considerable increase after August2016. [6]Guha and Bandyopadhyay AK forecasted 

the gold prices for Multi Commodity Exchange of India Ltd. (MCX) using the ARIMA 

model. Out of the six different parameters, one wasselected as the best model i.e.       

(ARIMA (1, 1, l)) because it could fulfill all the compliances of the benchmarks of fit 

statistics. [7]Murthy, Anuparna and Deeppa (2012) exhibited the reliability of ARIMA (0, l, 

0) as a forecasting tool and studied the performance of short-long term forecasts of gold 

prices. ARIMA (0,1,0) with 1og conversion has been found and believed, and it is a relatively 

good model compared to other ARIMA models.[8] 

Kamruzzaman and Sarker R (2004) did comparative analysis of the Australian dollar with six 

other currencies using historical data and moving average indicators.A traditional ARIMA 

model was used to investigate the comparison, however a neural based model came out to be 

best fitted which showed precise forecasting more closely to the actual .[9]Bellgard and 

Goldschmidt (1999) checked the utility of ARIMA model for calculation of exchange rate 

forecasting with half hourly data of the year 1996.The research concluded that foreign 

exchange time series has shown a non linear pattern and in turn, the neutral network models 

have give a precise analysis.[10]Dent and Swanson (1978), used ARIMA models to assess 

the correctness in implementing ARIMA time series models for predicting information scarce 

environments. A particular transportation sector example was taken to evaluate. An ARIMA 

Model had come out to be the best fit model for forecasting and all alternative models 

couldn‟t be fitted as good as ARIMA.[11]Mohammad Almasarweh& S. AL Wadi (2018) 

utilized banking daily data of Amman Stock exchange for calculating the ability of ARIMA 

model in forecasting the banking data. The paper concluded that the ARIMA model was 

successful in showing significant results for forecasting related to short-term periodwhich 

will assist investors for investment in the future.[12]KumarManoj and Anand Madhu applied 

different ARIMA models in forecasting the sugarcane production in India. The research used 

the time series data of the duration 5 years from 2013 to 2018.It was found out that the 

ARIMA model (2,1,0) hadbecome the best suited model for forecasting the time series 

data.[13] 

Meyler et al (1998) did research on Irish Inflation using ARIMA Model testing for time 

series data.In their research, they focused exclusively on correctness of forecasting 

performance measures while reducing forecasting errors instead of maximizing in-sample 

„goodness of fit‟.[14]Stergiou (1989) took the sample of 17 years in his research for ARIMA 

model testing. They chose pilchard based on monthly catches samples i.e.(Sardinapilchardus) 

out of Greek Waters for forecasting.This research forecasted the data for next 12 months 

ahead and the comparative analysis was done with original data for 1981 which was unused 

in the evaluation of the parameters earlier. The study observed that the mean error to the tune 

of 14% concluding ARIMA Model to be the best suited for forecasting of complex dynamics 

of the Greek Pilchard Fishery.[15] 
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2.1.2The Flow of the Research Paper 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.0The research paper flowchart 

Data analysis process starts with collection and then examination of data, followed by 

cleaning, converting and then modelling it into an order to come to useful interpretation of 

the data, suggesting solutions and thus in turn assists in decision making. It includes 

numerous aspects and pedagogies to be followed called with distinct names which are applied 

in different categories of business. It acts as a catalyst in today‟s business scenario where 

precise decision making has become a pivotal part which helps in having more efficiency. 

[Fig1.a]One of the data analysis technologies i.e. data mining gives emphasis on statistical 

modelling and discovery of knowledge for precise interpretation and prediction irrespective 

of fully descriptive works, whereas the base of business intelligence in data analysis 

dependsespecially on aggregation, giving emphasis on business information or knowledge. 

Statistical applications bifurcated data analysis practices into three basic categories first 

descriptive statistics, second exploratory data analysis (EDA) and third known as 

confirmatory data analysis (CDA). EDA‟s work is to find out new features in the given data, 

whereas CDA is aboutrecognizing existing assumptions.Predictive analysis applies statistical 

models in forecasting of something or in case of classification of the given data, while text 

analysis is helpful in extracting information and then classifying it fromtext sources.All of the 

above are variants of data analysis. Data analysis process involves bifurcating the whole 

dataset into parts for individual verification purpose.[51,52,53]The first step includes 

collection of raw data and then arranging it into useful information for finding out customized 

solutions. Formulating hypothesis sometimes more than one and then testing it to check 

whether it refutes theories or not. John Tukey who is a famous statistician gave definition of 

data analysis as “the process of analysing the data, methods in order to interpret precise 

results, data collection strategy is pivotal to make the analysis easier”[54,55]  

The variance in probability and statistics results from the square of the deviation of the 

random variable from the mean. It actually measures the shift between a series of random 

Useful data (a) 
Does the data have 

constant variances? 
Perform the Unit 

roottest(b) 

Use logarithmic Function NO 

Is there any 

unit root? 

Difference YES NO 

Apply the Augmented Dickey-Fuller(c) 

 

Applying Standardisation and Normalisation on 

the data.(d) 

 

 

 

Determine the ACF and PACF value for determining the 

best possible model.(e) 

 A diagnostic Check 
Is there a scope in 

decreasing residual 

values?(f) 

YES 

NO Plot the original data and Forecasted data together 

Forecast for the desire period of time. 
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numbers and their average [Fig1.b]The concept of variation covers various aspects such as 

descriptive statistics, inference statistics, testing of hypothesis and goodness of fit with Monte 

Carlo Sampling technique.Variation is a keyaspect in science in which the statistical data is to 

be analysed.It comes by squaring the standard deviation, and also the covariance of the 

random variable and of itself.[56]In the theory of probability and statistics, the root of the 

unit is a characteristic of certain random processes, which incurs problems of statistical 

inference in natureand come across time series models. For linear stochastic process to be a 

unit root(UR), the root of the characteristics equations has to be 1.If the other roots are there 

in the unit circle, the process‟s first difference would have to be rectified and corrected to be 

stable, since this process is otherwise treated as unstable process.The other meaning of unit 

root process is the difference plateau. The UR process is sometimes messy especially due to 

its trend defined steps.The Dickey Fuller test (ADF) is a single root test of stationarity. Unit 

routes can have unpredictable results in time series analysis. Dickey Fuller test is available 

for serial correlation. ADF tests can handle more complex models and are more powerful 

than Dickey Fuller tests. [Fig1.c] Although they have many attributes, they differ in several 

ways. Time series may not be stationary, but have no unit root and are stationary trends. 

During the establishment of the root and trend of the unit, the average value increases or 

decreases with time.However, in the case of an impact, the trend stabilization process is an 

average recovery, while the unit root process is medium, that is, they do not converge over 

the time. When the root comes out to be greater than 1,it is known as explosion process. If the 

root of the process characteristic equation is greater than 1, it is sometimes called an 

explosion process, since it is incorrectly called a unit root process. [57,58] Autocorrelation, 

the other name of which is serial correlation, is the correlation between a signal due to a delay 

and its own delayed copy. This is not an informal observational similarly, it depends on the 

length of time between each other.[Fig1.d]Autocorrelation analysis which is a form of 

mathematical tool is helpful in understanding repetitive patterns. One of those patterns 

include the checking presence of periodic signals covered by noise or recognizing the 

frequency of signal related to harmonic frequency. It is useful especially where a range of 

values is required to be found out or where function identification is the objective.It is mostly 

used in time domain signals system. Autocorrelation has wide range of meanings, it is also 

known as self-covariance.[59] 

Correlation functions show the relation between random variables[Fig1.e] To identify the 

specific patterns in the given data,the autocorrelation function can be used which also gives 

you the correlation in points which are isolated by various time lags.Correlation functions are 

useful indicators where dependency comes into picture, it is based upon the distance of time 

or space.[Fig 1.f] They can be utilized to assess the distance between sample points, so that 

these values are not effectively correlated. In addition, they can form the rule base for 

interpolation at points where there is no observation.[60,61] 

3. Research Methodology 

3.1 Research Context and Design 

The aim of the study is to comprehend the appropriate model for forecasting the share price 

of selected Automobile companies listed on Bombay Stock Exchange of India.  Hence, the 

data is collected on a monthly basis of share prices for the period of 5 years i.e. 11
th

 August, 

2014 to 16
th

 August, 2019 from the website of Bombay stock exchange and is referred to as 
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Model Data in our analysis.  To validate the model, the test data is collected on a daily basis 

from 11
th

 August, 2014 to 16
th

 August, 2019 for the share prices of Automobile sectors 

ofimportant three companies Mahindra& Mahindra, Maruti Suzuki, Tata Motors from 

Bombay Stock Exchange. The various steps followed for model formulation are: model 

identification, variables estimation and model selection, test data analysis, validation and 

finally model performance evaluation. 

The data is formulated using Autoregressive Integrated Moving Average, ARIMA (p,d,q) 

model which is a joint-method of Autoregressive (AR) model whichgives the relationship 

between the present and the past value, random value and a Moving Average (MA) model 

showing the relationship with the past residuals.  The generalized ARIMA (p,d,q) model is 

given as below: 

Xt =    μ   +     𝜷𝒊𝑿
𝒊=𝒑
𝒊=𝟏 t-i    -     𝜭𝒋𝒆

𝒋=𝒒
𝒋=𝟏 t-j  +  qt  

A unit root test is performed for model identification and the stationarity of the series is tested 

using the Augmented Dicky Fuller (ADF) test. Use correlation diagram analysis to identify p 

and q values for model estimation. This generates an autocorrelation function (ACF) and a 

partial autocorrelation function (PACF). The next step is to perform a step-by-step ARIMA 

estimation to identify the appropriate model and perform a unit root test on the residuals to 

determine the validity of the model.  

3.2 Machine Learning Models used in the study 

Machine Learning (ML) is an advanced tool designed specifically for the data analysis which 

studies specific patterns, algorithms, statistical models and also gives a valid interpretation of 

the same based on designed templates as well as inferences. This actually replaces artificial 

intelligence and works as its subset. This tool takes use of sample data to design a statistical 

model, this data is also known as learning data. It after process does forecasting, make 

researchers aware about decision making abilities without explicitly programming. Among 

all famous machine learning applications, email filtering and computer vision are the most 

popular.(16,17) 

3.2.1 NumPy  

NumPy represents the basic data structure which does scientific computing using Python. In 

NumPy the data from input side is known as array which integrates itself with various 

scientific data libraries. It also includes huge set of high level mathematical functions to work 

on these arrays.It is basically a tool for combining C, C++, and FORTRAN code to Python. 

NumPy are very useful in case of manipulation and storage of data than the previously built 

versions. NumPy along with SciPy make a better arrangement instead of MATLAB when 

some of its add-on toolboxes are used. NumPy covers almost all basic arithmetic 

calculations.It provides effective flowcharts and algorithms for algebra calculations,special 

functions characteristics and also for sparse matrix representation. NumPy has bindings for 

many Fortran-based standard numerical packages, such as LAPACK. This is key parameter 

for ease of installation and portability, as providing libraries around Fortran code can found 

out to be challenging on various platforms.[18,19] 
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3.2.2 Scikit-learn 

The scikit-learn project began as scikits.learn, a Google Summer of Code project designed 

by David Cournapeau. It is used in classification of data(identification of category fit for the 

data), doing regression analysis (forecasting of a perpetual-value based attribute connected 

with an object),clustering of data(forming clusters of similar products into various sets), 

reduction of dimensions (reduce down the number of random variables), selection of specific 

models (making comparisons, validation and selecting parameters and models.)and also for 

preprocessing of data.(extraction and normalization process of data).It is originated from 

Python Language and takes help of NumPy for performing Linear algebra operations and 

array manipulations.[20] 

3.2.3  Feature Scaling 

Feature scaling is a technique which is useful during the pre processing of data especially in 

cases where there is a very high variation in magnitude and values of data. It‟s 

implementation is done when normalization of range of independent variables is required to 

be done.It is a key step for many machine learning algorithms.[21] 

3.3.3 Pandas 

A type of open source library which does data manipulation tasks in Python.One of the 

features of Pandas is easy handling of missing data.It can easily dothe merging of data or 

arranging data in various shapes is also possible with the help of Pandas.Pandas is 

specifically used in case of time series data.[22] 
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Fig 2.0Types of data modelling 

 

  

Select the motive of the analysis(.a) 

Predictive modelling Forecasting(b) Descriptive Modelling 

(c)represent a trend over time.                                        

2) represent a seasonal Pattern 

Exploratory Modelling (d)                          

1)Associate multiple time series variable.                          

2)Assess the impact of an event. 

 

Identify and remove the trends and 

seasonal components 

Fit a suitable ARIMA Model 

1)Identify and Remove the trends or seasonal components not of interest. 

2)Fit an appropriate regression model. 

3)Examine model residual.                        (e ) 

Autocorrelation in 

residual error?(f) 

No Yes 

Is Forecasting of 

interest? 

No Yes 

Use generalized Least Square for more 

efficient parameter estimators Include ARIMA Terms. 

(g) 

END. 
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We first identified the type of modelling i.e whether it is of predictive or descriptive or 

exploratory in nature.In our research paper we implemented exploratory data modelling 

because of the time-series data. Based on that later identifying and removing the trends which 

are not of use to us were done and followed by fitting the data by using standardisation and 

normalization on the complete dataset to make it equivalent for the further use and on that an 

appropriate regression and evaluation of model residual after finding out an autocorrelation 

was done and residual error was reduced as much as possible. We further have forecasted the 

data using ARIMA model. Steps which were done in this regards are as under. 

Predictive modelling uses statistics to predict results. Frequently we try to predict the events 

in future, but we are compelled to apply predictive modelling in unknown events to generate 

useful insights, irrespective of when it happened. For example, when anymischievousevent 

occurs,the predictive models are very useful in detecting the crime and being inclined to think 

about the suspect more precisely .[Fig2.b]Basically, the models are used in theory detection 

and also gives the result with certain amount of probability as we can count on it. Various 

classifiers can be used in modelling to determine the probability of the dataset to another. 

Almost every statistical model is useful in precise prediction.There are two types of 

predictive methods known as parametric model and non-parametric model and we can 

characterise them with underlying distribution.A non-parametric model generally means that 

there are fewer assumptions about the structure and form of distribution than a parametric 

model. [21, 22,23, 24].Descriptive models are found out to be effective in measuring data 

relationships in a way that is commonly used to make cluster of the clients into groups. 

Unlike predictive models which work on predicting the behaviour of one customer (such as 

credit risk),whereasthe descriptive model measures many different relations between 

customers or products.[Fig2.c][25]In statistics, exploratory data analysis (EDA) is an 

approach that analyses a set of data, often using visual techniques, and summarizes its key 

characteristics. EDAs, with or without statistical models, mainly determine what data can be 

transmitted beyond formal modelling and hypothesis testing.[26] The exploratory data 

analysis was coined by John Tukey to motivate statisticians to make useful insightsfrom data 

and build hypotheses that could lead to the collection of new data and experiments.[Fig2.d] 

EDA is different from the initial data analysis (IDA) . IDA focuses rigorously on validating 

assumptions, managing missing values and creating variable transformations necessary to 

adjust models and test hypotheses. EDA covers IDA. [27,28].In time series data, seasonality 

refers to a situation in which fluctuations occur at certain regular intervals of less than one 

year. Seasonality can be caused by a variety of factors, such as weather, holidays, 

vacations.[29]It is periodic, repetitive and generally predictable at the time series level, 

including patterns.Seasonal changes in time series can be compared with periodic patterns. 

[30]The latter occurs when the data shown fluctuates instead of changing over time. This 

fluctuations in non-seasonal are usually due to economic conditions and behaviour and is 

basically related to the "economic cycle." Usually, the period appears for more than one year, 

and the fluctuation is usually for at least two years.[31,32] You can manage imperfect 

periodic fluctuations using a special form of ARIMA model that can be configured to handle 

semi-explicit periodic fluctuations. Another way to model periodic seasons is to use a pair of 

Fourier transformation terms. Similar to using a sine wave model, the Fourier terms tabulated 

in the [Fig2.e] regression model simulate the season using cosine and sine terms. However, 

the seasonality of such regressions is expressed as a summation of cosine or sine terms, rather 

than a single cosine or sine term in the sine model. Each periodic function includes the 

Fourier term that can be approximated.[33,34] Autocorrelation, also called serial 

correlation,is the correlation between the signal with a delayed copy of itself with a function 

of delay.[41] Self-detecting is a mathematical tool for detecting repetitive patterns, such as 

the presence of a regular signal hidden by noise or to identify the fundamental frequencies 
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that are missing in signals implied by harmonic frequencies.[42] [Fig. 2f]It is often used in 

signal processing to detect functions or force values, such as period signals. [35] When using 

regression data for regression analysis, the automatic model (AR), moving average model 

(MA) will be used, and its composition will be used as the Autoregressive Moving Average 

Model (ARMA) or the extent. It is called the Autoregressive Integrated Movement Model 

(ARIMA). Use Vector Autoregression (VAR) or its extension for multiple consecutive data 

sequences.[44,45] In ordinary small squares, the model type can be partially verified by 

confirming the existence of self-joins in the regression residuals.[Fig. 2g]The self-

management of errors is contrary to the assumption that normal least squares are not error 

parameters, which means that Gauss-Markov theorem is not applicable, and Ordinary Least 

Square(OLS) estimation is no longer the best estimation. Although it does not evaluate the 

MCO coefficient, it is usually underestimated when the self-control of the small delay error is 

positive. [36,37,38,39,40,47]. Least squares is a standard method of regression analysis that 

approximates overdetermined systems by minimizing the sum of squared residuals in the 

results of each equation the most important application is data fitting. The least squares best 

fit minimizes the sum of the squared residuals the independent variable has a lot of 

uncertainty, and then there will be problems of simple regression and least squares. In this 

case, consider the method required to fit the variable error model rather than the least squares 

method.[46,47,48]Residues and errors are interlinked in case of statistical studies. It is 

difficult to judge the deviation between observed value and theoretical value. However in 

case of regression analysis there is a subtle relationship between the error and the 

residual.[36,37,49,50]. We explainedevery block in the flowchart very precisely to the large 

extent. 

 

3.3.1 Data Analysis and Model Identification 

This graph Fig 3.0represents the flow of share prices of automobile companies. 11
th

 

August,2014 to 16
th

 August,2019. 

a) Mahindra &Mahindra share prices(Yellow colour) 

b) Maruti Suzuki share prices(Blue colour) 

c) Tata Motors share prices(Green colour) 

 

Fig 3.0 Flow of share prices of Automobile Companies. 
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Model Identification 

In order to meet the requirement of ARIMA model, Automobile companies share prices 

(ACSP) must have no unit root (stationary). 

 

D(ACSP) with no unit root 

In stochastic and statistics, unit roots are properties of some stochastic processes that can 

cause problems for statistical inferences, including time series models. If 1 is the root of the 

characteristic equation of the process, the linear stochastic process has unit roots. While such 

a process is not routine, it is not always easy.If the other roots of the characteristic equations 

are within the unit circle, that is, if they have less than one module (absolute value), the first 

difference in the process will be corrected. Otherwise, you must differentiate and stop the 

process several times.Dueto this property, the root process of the unit is also called stable 

state difference. 

Fig3.1Mahindra&Mahindra share prices (with no unit root) 

 

Fig 3.2Maruti Suzuki share prices (with no unit root) 

 

Fig 3.3Tata Motors share prices (with no unit root) 
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The Augmented Dickey-Fuller (ADF) Test. 

 

The Dickey Fuller test (ADF) is a single root test of stationarity. Unit routes can have 

unpredictable results in time series analysis. Dickey Fuller test is available for serial 

correlation. ADF tests can handle more complex models and are more powerful than Dickey 

Fuller tests. However, like most unit route tests, Type I has a relatively high error rate and 

should be used with caution. 

The hypotheses for the test: 

The Null hypothesis for this test is that there is a unit root.  

The alternate hypothesis differs slightly according to which equation you‟re using. The basic 

alternate is that the time series is stationary (or trend-stationary). 

The k parameter is a set of lags added to address serial correlation. The A in ADF means that 

the test is augmented by the addition of lags. The selection of the number of lags in ADF can 

be done a variety of ways 

Fig 4.1Mahindra&Mahindra test values with original, rolling mean & std deviation 

 

Fig 

4.2

Ma

ruti 

Suz

uki 

test 

val

ues 

with original, rolling mean & std deviation 

 
 

 

 

test statistic               

 

-1.663456 

 P value                       0.0450032 

Number of 

observations used     

258.000000 

Critical value (5%)          

 

-2.872809 

Critical value (1%)          

 

-3.455953 

Critical value (10%)    -2.572775 

test statistic               

 

-2.107992 

 P value                       0.0241313 

Number of 

observation used     

258.000000 

Critical value (5%)          

 

-3.455656 

Critical value (1%) -2.872678 

Critical value (10%)    -2.572705 
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Fig 4.3Tata Motors test values with original, rolling mean & std deviation 

 

The test result shows that ACSP has no unit root at level since the p value of ADF test 

statistics is less than 0.05.  Hence null hypothesis is rejected. So alternate hypothesis proves 

in the sense that there is a stationarity.After taking the first difference the series ASCP 

becomes stationary.  Thus, we have d = 1 

 

3.3.2 Variables Estimation and Model Selection 

 

To find the most appropriate model of forecasting, we may start by incorporating all the AR 

& MA lags in estimating regression model and then eliminate the AR or MA lag terms based 

on the p-value using iterations.The graph shows the autocorrelation and partial correlation 

function with the 95% confidence level. 

 

Fig 5.1Mahindra&Mahindra model 

specifications with Residual value 

 

Fig 5.2Maruti Suzuki model specifications with Residual value 

 
 

 

 

test statistic               

 

0.804007 

 P value                       0.00991701 

Number of 

observation used     

258.000000 

Critical value (5%)          

 

-3.456464 

Critical value (1%) -2.873033 

Critical value (10%)    -2.572895 

Order (p,d,q) Residual value 

(2,1,2) 0.8413 

(1,1,2) 0.6499 

(1,1,1) 0.4574 

(3,1,3) 1.2565 

Order (p,d,q) Residual value 

(2,1,2) 0.0746 

 

(1,1,2) 0.0858 

(1,1,1) 0.0635 

 

(3,1,3) 0.0856 
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Fig5.3 Tata Motors model specifications with Residual value 

 

The values of Autocorrelation Function and Partial Autocorrelation Function is taken at the 

point where the graph initially cut the line y=0. so, we can see that by using graph and the 

formula of Resudial value (1,1,1) model gives the smallest residual error with good accuracy 

level of forcasting share price. 

Residual-Error (q+1) = a0 + a1*r-error(q-1) + a2*r-error(q-2) ...+ an*r-error(q-n) 

3.3.3 Forecasting Representation  

Stock market forecasts are attempts to determine the future value of a company's stock or 

other financial instrument traded on an exchange. There are many benefits to successfully 

predicting the future price of a stock. Efficient market assumptions indicate that stock prices 

reflect all currently available information, and that price changes that are not based on newly 

revealed information are inherently unpredictable.This graph represents the forcasted value of 

Automobile sectors share prices for coming Nine months. 

Fig 6.1Mahindra&Mahindra shares forecasted value (period :Nine Months) 

 
 

Fig6.2 Maruti Suzuki shares forecasted value (period :Nine Months) 

 
 

Order (p,d,q) Residual value 

(7,1,2) 0.2909 

 

(1,1,2) 0.1882 

 

(1,1,1) 0.1754 

(3,1,3) 0.3372 
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Fig 6.3 Tata Motors shares forecasted value (period :Nine Months) 

 

 

4. Conclusion 

India is rapidly industrializing, and the demand for strong transport networks between large 

cities and rural areas is increasing. India‟s automotive industry has a share of almost around 

50% in the country‟s manufacturing GDP sector. 

Due to all these reasons the volatility of share price of automobile sector is important to help 

investors to actually, gain the insight about the forecasted share prices of the automobile 

sector. Especially, for this research we selected three major companies of automobile sector 

for the volatility of share prices and forecasting (Mahindra& Mahindra, Maruti Suzuki and 

Tata Motors) 

In this research paper, we have established most influential approaches towards the share 

price forecasting, mentioning specifically, the contribution of our hard work reaches to 

multiple goals. Firstly, we defined the rigidness and problems in analysing the time-series 

data and how effectively the traditional approaches with machine learning models such AR 

and MA methods can give an effective solution for the investors in investing money in 

automobile companies with the detailed analysis of our forecasted solution above. 

The study concludes that ARIMA (1,1,1) is the most appropriate model for selected 

automobilecompanies share prices forecasting in India. We come to the conclusion by 

incorporating all the AR & MA lags in the estimating regression model and then 

eliminatingthe AR or MA lag terms based on the p-value using iterations till we got all 

variable terms with p-value smaller than 0.05. 
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