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Abstract: Stock Market prediction is an important topic in finance and economics which has
encouraged the interest of researchers over the years to develop better predictive models. The
autoregressive integrated moving average (ARIMA) models have been explored in literature for time
series prediction. This paper presents extensive process of building stock indices predictive model
using the ARIMA model. Published stock indices data obtained from National Stock Exchange (NSE)
are used with stock indices price predictive model developed. At first the stationarity condition of
the data series are observed by ACF and PACF plots, then checked using the statistics such as
Ljung-Box-Pierce Q-statistic and Dickey-Fuller test statistic. Results obtained revealed that the ARIMA
(1,1,2) model has a strong potential for short-term prediction and Adjusted ARIMA gives more
accurate forecasting compare to ARIMA.
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Introduction Trend Prediction Using ARIMA Model for Nifty
Midcap-50. Top four companies having max
Midcap value have been chosen for analysis. The
historical stock data for the past five years has
been collected and trained using ARIMA model
with different parameters. The test criterions like
Akaike Information Criterion & Bayesian
Information Criterion (AIC/BIC) were applied to
predict the accuracy of the model. The
performance of the trained model is analyzed and
tested to find the trend and the market behavior

Predicting index price in stock market is quite a
challenging task due to the uncertain factors
involved that influence the market price on each
day like economic conditions, investor’s
sentiment, political events, pandemic, etc. The
National Stock Exchange (NSE) was set up in
November 1992. NSE is the first exchange in India
to provide an automated screen-based electronic
trading structure. NSE was set up by a group of

leading Indian financial institutions at the request
of the Government of India to bring precision to
the national capital market. The Nifty_50 (NSE)
is an indicator of several sectors like Automobiles,
Bank, Realty, Media, Pharmaceuticals,
Information Technology, Energy, etc.

Literature Review

Uma Devi, Sundar and Alli (2013) did the research
on An Effective Time Series Analysis for Stock

for future forecast.

Jiban Chandra Paul. S Hoque and Mohammad
Rahma (2013) did the research on selection of
Best ARIMA Model for Forecasting Average
Daily Share Price Index of Pharmaceutical
Companies in Bangladesh. They Found that
ARIMA (2, 1, 2) is found as the best model for
forecasting the SPL data series. PREETHI and
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SANTHI (2014) studied Neural Networks and
Neuro-Fuzzy systems that are identified to be the
leading machine learning techniques in stock
market index prediction area. They set algorithm
and find out that ARIMA forecasting method
provides a better accuracy than traditional
methods.

Ayodele, Aderemi and Charles (2014) present
extensive process of building stock price
predictive model using the ARIMA model. Stock
data obtained from publication of New York Stock
Exchange (NYSE) and Nigeria Stock Exchange
(NSE) are used with stock price predictive model
developed. Results obtained revealed that the
ARIMA model (1, 0, 1) has a strong potential for
short-term prediction and can compete favourably
with existing techniques for stock price prediction.

(Madhu, 2014) studied A time series modeling
approach (Box-Jenkins’ ARIMA model) has been
used in this study to forecast sugarcane
production in India. The order of the best ARIMA
model is (2,1,0). Further, efforts were made to
forecast, as accurately as possible, the future
sugarcane production for a period up to five years
by fitting ARIMA (2,1,0) model to our time series
data. The results showed that the annual
sugarcane production will grow in 2013, then will
take a sharp dip in 2014 and in subsequent years
2015 through 2017, it will continuously grow with
an average growth rate of approximately 3% year-
on-year.

(K, 2017) did forecasting of National Stock Price
using ARIMA model. The Nifty_50 stock market
prices were analysed, and predicted the trend of
upcoming trading days stock market fluctuations
using Box-Jenkins methodology. They observed
that influence of R-Square value is (94%) high
and Mean Absolute Percentage Error is very small
for the Fitted model [ARIMA (0, 1, 1)]. Therefore,
the forcasting accuracy is more suitable of Nifty
50 closing stock price in ARIMA (0, 1, 1). They
concluded that decreasing fluctuations trend for
upcoming trading days. (Fattah, 2018) and Bijesh
Dhyani et al (2020) have done the research on
Stock Market Forecasting Technique using Arima
Model. They found ARIMA (1,0,1) model proves
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that the model could be utilized to model and
forecast the future demand in food
manufacturing.

Swapnil Jadhav et al (2015), Vijay Pandey and
Abhishek Bajpai (2019) attempt to identify
superior combinations in ARIMA model as well
as ANN model for predicting Indian Stock Market
namely NSE Nifty 50 daily data of 10 years period.
Through the simultaneous use of AAE, RMSE,
MAPE and MSPE statistical tools, the predictive
accuracy of ARIMA (p d q) and ANN model have
been compared. The results indicate ARIMA
(2,1,2) and ANN (4-10-1) with both train functions
GDX and BFG are best predictors with ANN
dominating over ARIMA model.

Research Gap

The literature review shows a gap that ARIMA
model used for forecasting of stock price and
Market Index. It has been observed that when
time frame and market had changed, findings are
not consisteit with past studies. Therefore
prediction ability of ARIMA model also changes.
Therefore, there is a scope that Adjusted ARIMA
model can be used for increased forecasting
ability.

Research Methodology

An important objective of the time series analysis
is to study the past behaviour of the available
data and then forecast with fitting a suitable model
with the help of econometric or statistical
techniques.

The objective of study is to forecast the National
Stock Exchange closing stock price of Nifty 50
using ARIMA model in Time Series Analysis.

To achieve this descriptive research, secondary
financial data of Nifty 50 for the past five years
from 1st Sept-2015 to 1st Sept-2020 has been used.
The tool used for implementation is Eviews
software version 9.

To determine the best ARIMA model the criteria
used in this study include Relatively small of
BIC (Bayesian or Schwarz Information Criterion),
Relatively small standard error of regression (S.E.
of regression), Relatively high of adjusted R2 and

SrusTi  MaANAGEMENT REeview, Vol -XIV, Issue - I, Jan - Jun. 2021, PP 10 - 15| 11



Q-statistics and correlogram show that there is
no significant pattern left in the autocorrelation
functions (ACFs) and partial autocorrelation
functions (PACFs) of the residuals, it means the
residual of the selected model is white noise.

ARIMA models

ARIMA models provide approach to time series
forecasting. Its aim is to describe the
autocorrelations in the data. It is a “stochastic”
modeling approach that can be used to calculate
the probability of a future value lying between
two specified limits.

Overall Time series Analysis and Forecasting
Process

To build a time series model issuing ARIMA, we
need to study the time series and identify p,d,q

¢ Ensuring Stationarity:Determine the
appropriate values of d

Result and Discussion

Indian Stock Market Predictive Efficiency using the ARIMA Model

® Identification: Determine the appropriate
values of p & q using the ACF, PACF, and
unit root tests and p is the AR order, d is the
integration order, q is the MA order

¢ Estimation: Estimate an ARIMA model using
values of p, d, & q you think are appropriate.

¢ Diagnostic checking: Check residuals of
estimated ARIMA model(s) to see if they are
white noise; pick best model with well
behaved residuals.

¢ Forecasting: Produce out of sample forecasts
or set aside last few data points for in-sample
forecasting.

ARIMA is also known as Box-Jenkins approach.
It is popular because of its generality; It can
handle any series, with or without seasonal
elements, and it has well-documented computer
programs
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Figure 1: Source : Eviews Ouput

Figure 1 shows original pattern of Nifty_50 series
from 2015 to 2020, whether the time series is
stationary or not. From the graph we can interpret
that time series have random walk pattern. From
the graph, the ACF dies down extremely slowly
which simply means that the time series is non-
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Figure 2 : Source: Eviews Output

stationary. If the series is not-stationary, it is
converted to a stationary series by differencing.
Figure 2 shows Ist difference of Nifty_50 series.
After the first difference, the series “DNifty_50"
of Nifty_50 becomes stationary.
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Date: 10/28/20 Time: 09:54
Sample: 9/01/2015 2/01/2020
Included observations: 1224

futacarrelation Partial Correlation A PAZ 0Q-Btat Prob

D.996 D996 12164 0.000
0992 0026 24237 0.000
0987 -0.056 35209 0000
0682 -0D.041 48073 0.000
0.977 D000 59829 0.000
0.972 -D.OGS 7146.4 0.000
0967 0103 23001 0000
0962 -D.OGT 94424 0.000
0.957 -D.003 10574, 0.000
D952 0008 11694, 0.000
0645 -D.088 12802 0000
0.941 0057 13898. 0.000
0.935 -0D.024 14983, 0.000
0.930 -0D.017 15055, 0.000
0924 0000 17116, 0000
0919 -D.02Z2 187164, 0.000
0912 0.019 19200, 0.000
0908 0015 20225 0.000
0802 0034 21235 0000
0.897 -D.O02 22243 0000
0.892 -DO22 23235 0.000
0887 0025 24213 0.000
0882 -D.O04 257890 0.000
0877 -D.O0OT 25152, 0.000
0872 00324 2Z¥104, 0.000
0867 -0.030 23046 0.000
0863 0047 28975 0000
0.858 -D.014 20002, 0.000
0.853 -0.025 30816. 0.000
0843 D019 317419, 0.000
0.843 -D.013 32613 0.000
0.838 0008 33498, 0.000
0.834 0039 34373 0.000
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The correlogram view of the residuals (forecast
errors) shows the autocorrelations of the
residuals. These are the correlation coefficients
of values of the residuals k periods apart.

Nonzero values of these autocorrelations indicate
omitted predictability in the dependent variable.

Indian Stock Market Predictive Efficiency using the ARIMA Model
Here If they die off more or less geometrically
with increasing lag, k, it is a sign that the series
obeys a low-order autoregressive process. After
taking Lag 1 we found low autoregressive process
in Nifty_50 Series.

Null Hypothesis: DINIFT Y_50) has a unit root

Exogenous: Constant

Lag Length: 6 (Automatic - based on SIC, maxlag=22)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.95593 | 0.0000
Test critical values: 1% level -3.435514
5% level -2.863708
10% level | -2.567974

The fundamental requirement of ARIMA model
is to know the integration of the series under
study. The table number 1 represents unit root
test results for Augmented Dickey Fuller test of
DNifty_50 under study from 2015 to 2020. We

can see from the ADF t value, all are less than
ADF 5% critical value that means we reject the
null hypothesis and interpret that unit root does
not exists. This can be confirmed from respective
probability value of less than 0.05.

STATISTICAL RESULTS OF DIFFERENT ARIMA PARAMETERS FOR Nifty 50
ARIMA BIC Adjusted R2 S.E. of Regression
(1,1,1) 12.21866 0.000629 108.7179
(1,1,2) 12.21524 0.004042 108.5321
2,1,1) 12.21528 0.004007 108.534
2,1,2) 12.21714 0.002147 108.6353

Here, we checked whether the association
between the response and each term in the model
is statistically significant or not. If the p-value is
less than 0.05 in model (1,1,2), we can conclude
that the coefficient is statistically significant. In
this case, ARIMA (1,1,2) was selected as the best
model for Nifty50 index after several adjustment

Cependani Vanable: DOHNIFTY_SO)

of the autoregressive (p=1) and moving average
(q=2). Parameters used to select best model is
the AIC and BIC together with the adj-R2 of the
estimated models to detect which model is the
parsimonious one (i.e. the one that minimizes AIC
and BIC and has the highest adj-Rz) and
Minimizes S.E of Regression.

Method: ARNA Maximum Likslinood [OFG - BHEHH)
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As we discussed, ARIMA (1,1,2) model is
selected as the best model for Nifty50 index after
several adjustments of the autoregressive (p=1)
and moving average (q=2) . In the figure of
correlogram, (ACF and PACG) shows lag 6 plays
an important role in forecasting Nifty50 index
because lag 6 peak is higher than any other lags.
So we applied Adjusted ARIMA using
D(Nifty_50) C AR(1) MA(1) MA(6) estimation.
The above result shows adjusted ARIMA (1,6)
provides accurate result compared to
ARIMA(1,1,2). Adjusted ARIMA increased.
Adjusted R2, BIC and decreased S.E of regression
so we can increase forecasting ability using
adjusted ARIMA in Box-Jenkins approach.

Conclusion

As described above in the paper , we have
analysed the data of the time series in the stock
market using the ARIMA Model. Results
obtained revealed that the ARIMA model has a
strong potential for short-term prediction and can
compete favourably with existing techniques for
stock price prediction. We would like to propose
an optimized ARIMA (1,1,2) model for forecasting
Nifty_50 index price in short term. Adjusted
ARIMA gives more accurate forecasting
compared to ARIMA using Box-Jenkins
approach.
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