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ABSTRACT 

Prediction of stock prices is interesting and challenging. Since all the variables affecting a stock price are not known, 

modeling based on independent variables is difficult.  

We made predictions for stock price for two companies using Autoregressive Integrated Moving Average (ARIMA). 

ARIMA is a univariate time series model. The companies considered were two pharma companies listed in National 

Stock Exchange. The granularity of time was minute. Estimations done using the forecasting package in the tool R.  

Results evaluated using the percentage error between the predicted price and actual price. It was encouraging. The lags 

of the model was determined by using autocorrelation and partial correlation plots. 

The benefits and limitations discussed. 
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INTRODUCTION 

Stock price prediction is a challenging problem as the market is quite unpredictable. The prices fluctuate 

rapidly, making predictions difficult. There are many who advocate that stock prices are stochastic and cannot 

be predicted [1]. The recent studies challenge this argument [2]. These studies showed that current prices are 

affected by past prices. This provides scope for analyzing trends of stock market and making predictions 

based on it.  

Time series analysis can be used to analyze the trend of a stock market. The stock prices vary in time, forming 

a time series. Regression is a method commonly used for prediction. It has a dependent variable that depends 

on one or more independent variables. Stock price can be taken as a dependent variable. The factors affecting 

it, like current demand, government policies, buyers’ assessments etc, are independent variables. In the case of 

stock market all the factors affecting it are not known. In such situations a time series analysis is possible. In 

this method the current price is considered as dependent variable and previous prices as independent variables. 

Dependency of current price on previous price is the basis of time series analysis.  

There are many time series analysis methods like Moving Average (MA), Auto regression(AR), 

Autoregressive Moving Average(ARMA) and Autoregressive Integrated Moving Average (ARIMA)[3][4]. 

MA tries to model the current price as a function of the white noise. AR tries to model current price as the 

function of previous prices. ARMA combines both and models the current price as a function of both the 

white noise and previous prices. The time series data of a stock price is non- stationary. This has to be made 

stationary, before modeling is done. ARIMA does this by differentiating the series until the series become 

stationary. Seasonal Autoregressive Integrated Moving Average (SARIMA) considers seasonal patterns in 

addition to white noise and previous price, to model the current price.  

We used ARIMA to model and to make predictions. The time series we considered was minute- wise, hence 

seasonal effects were not seen in the data. Since the series was non-stationary, it had to be made into 

stationary first. 
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METHODOLOGY 

ARIMA is a Box-Jenkins method. It is a univariate model, that it does modeling taking in account only one 

time series. There are three steps in a box Jenkins method. 

Model Selection- In this step the variables considered are ensured to be stationary. For this autocorrelation and 

partial autocorrelation plots of the dependent time-series are plotted. Based on these plots, what components 

of MA and AR has to be used is determined. 

Parameter Estimation- In this step, the coefficients of the independent variables are estimated. Best fit by least 

square method is usually used. Log-likelihood method can also be used for estimation. 

Model checking- This step checks if the model fitted for the data is correct. This is checked using residuals. 

Residual is the difference between actual data and the data obtained using the fitted model. A model is said to 

be suitable for the data only if the residuals form a Gaussian white noise. 

If the residual obtained is not white noise, then the steps has to be repeated until white noise residual is 

obtained. Akaike values help in model selection, as they determine the quality of the model selected. 

An ARIMA model is of the form, 

1 1 2 2 1 1 2 2... ...t t t p t t t q t qx x x w w w w                  (1)  

where tx is stationary, and   ,  are coefficients. Prices are labelled as x at times t, t-1, t-2 etc. We assumed 

that w at time tis a Gaussian white noise series with mean zero and variance 2. An ARIMA model is defined 

as ARIMA(p,d,q)[5]. p, d, q are the parameters. p is the lag of AR - the number of previous data points on 

which the current data point depends. q is the lag of MA - the number of previous residual values on which 

the current data point depends. d is the number of times the series was differenced inorder to make it 

stationary. We used the tool R to fit ARIMA model to our data. The data considered was the minute-wise 

stock data of CIPLA and ABBOT INDIA, two Pharmaceutical companies, for the month August 2014. The 

model was fit using 4000 data points. 

 

RESULT 

The results obtained when auto.arima () function in R was applied is shown in the tables 1 and 2. It shows the 

actual price, predicted price by the fitted ARIMA model and the error percent between the actual and 

predicted price. 

 

Table 1. Prediction for ABBOTINDIA 

SL:No Actual Arima (0,1,0) 
Arima error 

percent 

1 2109 2094 0.711 

2 2109 2094 0.711 

3 2109 2094 0.711 

4 2109 2094 0.711 

5 2109 2094 0.711 
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Table 2. Prediction for CIPLA 

SL:No Actual 
Arima 

(3,1,2) 

Arima error 

percent 

1 455 459.45 0.978 

2 454.05 460.35 1.387 

3 455.45 461.25 1.273 

4 456 462.15 1.348 

5 456.9 463.05 1.346 

 

DISCUSSION 

ARIMA uses a linear fit. It can be observed from the table that the predictions are fairly accurate. As the 

number of predictions increased, the error percentage also increased.  

The ARIMA model that fit for the company ABBOTINDIA was ARIMA(0, 1,0). It means that the current 

price of this company is not dependent on previous price. There was a trend that existed, which was removed 

by differencing the series once. This is a random walk model. For the company CIPLA, the model that fit was 

ARIMA(3,1,2). This means that the current price of this company depends on the past three prices and the 

past two residuals. It also exhibits a trend which can be removed by differencing the series once. The model 

that fit for these two time series are different.  

While one exhibits a random walk tendency, other clearly exhibits dependency on past prices. 

As the accuracy steadily decreases with the number of predictions made, it cannot be used for long term 

predictions in stock market. Also fitting a model is time consuming process. ARIMA needs a time series of 

considerable length, say 1000 data point, to fit a model. Model selection is a tedious task. But manual model 

selection is next to impossible, as there are so many options for it in Box-Jenkins method. Use of tool is 

inevitable for this. 

 

CONCLUSION 

ARIMA can effectively analyze the trend of a stock time series. But it is not efficient in making long term 

predictions. 
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