
INTRODUCTION

The main concern of the developing countries is the sustained economic growth. Gross Domestic

Product (GDP) is an important measure of a country’s economic wellbeing. It is the market price

of all final goods and services produced within the national boundary of a country in a specific year.

Economist thus tried to concentrate on the channel through which GDP can improve the economic

growth of a country. GDP can be measured in three different approaches- product approach,

income approach and expenditure approach. The basic essence of expenditure approach is that the

products produced must be bought today or tomorrow (Kennedy, 2000). Therefore the value of the

product produced must be equal to the total expenditure incurred in buying these products. According

to the income approach, the income of the factors of production is equal to the value of the products

produced by the factors of production and GDP is determined by the summation of producers’

income.

With the development of the society, there has been improvement in the theoretical research

and observation methods. Time series analysis plays a vital role in data science and forecasting

techniques. If a data series is stationary time series we can use the Auto regressive (AR) model,

the Moving Average (MA) model, or the Auto regressive and Moving Average (ARMA) model as

it fit, and forecast the future value based on past values of the time series. On the other hand if the
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series is non stationary we have to use ARMA model. The process is so-called the Auto regressive

Integrated Moving Average Model (ARIMA). The forecast procedure with ARIMA model is

illustrated in this work using Eviews Software (version 10).

Literature Review:

GDP is total value of the final goods and services produced with in the national boundary of a

country. Therefore, can be suppose of it as the size of the economy. A number of efforts have been

made on forecasting of GDP using ARIMA model.

Singha (2010) forecasted important economic variables by using ARIMA model and presented

a picture of Indian economy in the coming years. He concluded by forecasting using ARIMA

model that the Indian economy is stimulating after a slowdown during the global recession. He

opined that GDP, fiscal deficit, capital market and foreign investment will increase in the coming

years.

Li, Liu and Zhao (2007) used a new modified ARIMA model and forecasted the growth of

China’s real GDP for the period 1978 to 2004. In their paper they suggested a new technique to

forecast the GDP of USA, Japan and China from 1980 to 2006.

Lu (2009) constructed a time series model to forecast the GDP of China up to 2009. He

concluded that ARIMA (4, 1, 0) to be an appropriate model.

Ning (2010) had build a time series model to forecast the GDP of Shaanx Province upto the

year 2013. He found ARIMA (1, 2. 1) to be the appropriate model and the forecast of GDP showed

a considerable progress of GDP of the Province.

Mamun in 2009 forecasted GDP of Bangladesh using ARIMA model. He found that ARIMA

model plays a vital role in uni-variate econometric time series data analysis.

Objective of the study:

The main objective of the present study is to forecast the India’s GDP for the year from 2018

to 2020 using ARIMA model bases on the GDP data of India from 1960 to 2017.

METHODOLOGY

In our study we shall use ARIMA model of time series uni-variate data analysis to forecast

the India’s GDP.

The ARIMA model, is a time series prediction method. It was proposed by Box and Jenkins in

the 1970s. The model consists of AR, I, and MA. Here AR represents the Auto regressive model,

I represents the Integration indicating the order of single integer, and MA represents the Moving

Average model.

An autoregressive (AR) model is one where the current value of a variable Y
t
 depends upon

only the value that the variable took in previous periods plus an error term. The simplest form of AR

model is the autoregressive model of order one denoted by AR(1) and is written as

Y
t
=φ

1
Y

t-1
 + u

t
………… (a)

u
t
is white noise error term

Here we do not include constant term for simplicity. Like wise the AR model of order p is

written as AR(p) and is written as
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In some situation it might be possible to capture the process of generation of Yt series by the

following model.

Y
t
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Where ut is white noise error time. Expression (c) implies that Yt is determined as the moving

average of the current and intermediate past values of white noise error terms, and is called first

order moving average MA(1) model. In general moving average of order θ can be written as MA

(q) and is written as

Yt = ut +θ
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If we assume that Yt has charateristics of both AR and Mr, then it is called an autoregressive

moving average (ARMA) process. In general, an ARMA (p,q) process will have p autoregressive

and q moving average terms. It is written as
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If a time series is integrated of order d and we apply ARMA(p,q) model to it , then we say that

the original time series is ARIMA(p,d,q).

The Box-Jenkins (BJ) Method consists of the following four steps. These are –

1. Identification of the model

2. Estimation of the chosen model

3. Diagnostic checking whether estimated residuals are white noise.

4. Forecasting

RESULTS AND DISCUSSION

Identification of stationarity :

The stationarity of the time series is identified based online graph, auto correlation function

and partial auto correlation function graphs of the time series. The unit root of Augmented Dickey-

Fuller (ADF) has been used to test the variance, trend and seasonal variation and identification of

the stationarity.

Procedure of ARIMA forecasting :

The ARIMA model is used to forecast the future value of a time series . The Eviews Software

has been used for modeling and forecasting based on ARIMA model. The procedures are as

follows :

Table 1 : ADF Unit Root Test at Level 

Null Hypothesis: GDP has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, max. lag=10) 

   t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic  3.040311  1.0000 

Test critical values: 1% level  -3.544063  

 5% level  -2.910860  

 10% level  -2.593090  

*MacKinnon (1996) one-sided p-values.  
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If the time series is a non-stationary, it should be firstly converted to a stationary sequence.

Stationarity test:

GDP data for the period 1960 to 2017 have plotted in the Fig. 1. The time trend of the GDP

series shows (Fig. 1) a drift upward overtime. This means it is non-stationary. To confirm this, unit

root lest (at level) has been carried out. The result of the ADF Unit Root Test is shown in Table 1.

 

Fig. 1 : GDP during 1960 to 2017

Data description :

Gross Domestic Product (GDP) is an important indicator of national economic accounting. It

is also an important indicator of economic situation of some country. To forecast the India’s GDP

for the period from 2018 to 2020, the GDP data (https://data.worldbank.org/indicator/

NY.GDP.MKTP.CD?end=2017&locations=IN&start=1960) of the World Bank has been used.

The data ranges from 1960 to 2017 containing 57 observation. Based on these data, modeling and

prediction of the GDP data has been made.

ADF unit root test confirms (p value is greater than 0.05) the fact that the GDP series is non-

stationary.

It can be seen from the Table 2 that the p-value is less than the critical value at 1%, 5% and

Table 2 : ADF Unit Root Test at first difference 

Null Hypothesis: D(GDP) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, max. lag=10) 

   t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic -4.893418  0.0002 

Test critical values: 1% level  -3.546099  

 5% level  -2.911730  

 10% level  -2.593551  

*MacKinnon (1996) one-sided p-values.  

              Contd…….   Table 2 
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Table 2 contd…  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDP,2)   

Method: Least Squares   

Date: 09/25/18   Time: 19:00   

Sample (adjusted): 1964 2017   

Included observations: 54 after adjustments  

Variable Coefficient Std. Error t-Statistic Prob.   

D(GDP(-1)) -0.684950 0.139974 -4.893418 0.0000 

C 28.66213 13.21364 2.169132 0.0343 

R-squared 0.295823     Mean dependent var -4.232576 

Adjusted R-squared 0.283469     S.D. dependent var 103.2275 

S.E. of regression 87.38017     Akaike info criterion 11.81172 

Sum squared resid 435211.8     Schwarz criterion 11.88215 

Log likelihood -346.4459     Hannan-Quinn criter. 11.83922 

F-statistic 23.94554     Durbin-Watson stat 1.861944 

Prob(F-statistic) 0.000009    

 

10% and fail to reject the null hypothesis and confirms that the first difference of the GDP series is

stationary. Therefore, the series is integrated of order one.

Identification of the model:

With the help of Eviews Software, Correlogram (auto correlation function and partial

autocorrelation function) of GDP series has been plotted in Fig. 2.

It is seen from the Fig. 2 that PAC is significantly different from zero at lag 1 and 7 and

therefore the order of AR (value of p) can be taken as 1 and 7. On the other hand autocorrelation

is non zero at lag 1, 2 and 7 and therefore, order of MA (value of q) can be taken as 1, 2 and 7.

Table 3 lists the test results of ARMA (p, q) for different parameters. Adjusted R-squared,

AIC value, SC value and S.E. of regression, Sigma Square are all important criteria for selecting

models. The AIC criterion and the SC criterion are mainly used for ranking, and select the optimal

model. Generally, the larger the coefficient to f determination, the smaller the AIC value and the SC

value, and the residual variance better the model is. Sigma Square measures the volatility of the

estimate. Lower the value less is the vitality and therefore, better is the model. The corresponding

ARMA(p,q) model is superior.

Table 3 : Test result ARIMA (p.d.q) 

ARMA (p, q) Adj. R-Square Akaike info 

criterion (AIC) 

Schwarz 

criterion (SC) 

Sigma sq. SE of regression 

0,1 0.023872 11.85809 11.96281 7475.051 88.70442 

0,2 0.031721 11.85110 11.95582 7414.943 88.34706 

0,7 0.337819 11.57072 11.67544 5070.888 73.06009 

1,0 0.049784 11.83199 11.93671 7276.618 87.51913 

1,1 0.095778 11.80118 11.94080 6802.922 85.37473 

2,0 0.056312 11.82707 11.93179 7226.624 87.21796 

2,2 0.078248 11.82354 11.96316 6934.808 86.19833 

7,0 0.268272 11.62773 11.73245 5603.467 76.80095 

12,7 0.443533 11.47731 11.61693 4186.582 66.97480 
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It is seen from the Table 3 that ARMA (0,7) has the highest value of adjusted R-Square,

lowest value of AIC and SC, lowest value of Sigma-square, and lowest value of SE. Therefore,

ARIMA(0,1,7) is the preferable model.

Diagnostic checking whether estimated residuals are white noise:

A diagnostic test is carried out on the residual of the fitted ARIMA(0, 1, 7) model. The

correlogram is given in Fig 3. Partial correlation function shows that lag 12 is still non zeo i.e.

significant. Therefore, AR(12) is adjusted to the preferable model ARIMA(0,1,7). Therefore, after

diagnostic checking our preferred model is ARIMA(12,1,7).

The estimated result of the ARIMA(12,1,7) is as given in Table 4.

Fig. 2 : Auto correlation function and partial autocorrelation function
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Fig. 3 : Correlogram

Table 4 : Best fit model Statistics 

Dependent Variable: D(GDP)   

Method: ARMA Maximum Likelihood (OPG - BHHH)  

Date: 09/25/18   Time: 20:07   

Sample: 1960 2017   

Included observations: 57   

Convergence achieved after 16 iterations  

Coefficient covariance computed using outer product of gradients 

Variable Coefficient Std. Error t-Statistic Prob.   

C 44.43865 30.94302 1.436144 0.1565 

AR(12) 0.479582 0.185607 2.583858 0.0124 

MA(7) 0.793490 0.184735 4.295292 0.0001 

SIGMASQ 4186.582 610.0311 6.862900 0.0000 

R-squared 0.471828     Mean dependent var 43.09923 

Adjusted R-squared 0.443533     S.D. dependent var 89.78252 

S.E. of regression 66.97480     Akaike info criterion 11.47731 

                     Contd….. Table 4 
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Fig. 4 : Correlogram of Residuals

Table 4 contd….   

Sum squared resid 251194.9     Schwarz criterion 11.61693 

Log likelihood -340.3193     Hannan-Quinn criter. 11.53193 

F-statistic 16.67537     Durbin-Watson stat 1.481945 

Prob(F-statistic) 0.000000    

Inverted AR Roots       .94      .81+.47i    .81-.47i  .47+.81i 

  .47-.81i      .00-.94i   -.00+.94i -.47-.81i 

 -.47+.81i     -.81+.47i   -.81-.47i      -.94 

Inverted MA Roots  .87+.42i      .87-.42i    .22+.94i  .22-.94i 

 -.60+.76i     -.60-.76i        -.97 

 

As compare to the ARIMA(0,1,7) ARIMA(12,1,7) is better because of higher adjusted R-

Square, lower AIC and SC, lower volatility (Gigma square). Therefore, it is preferable to preferred

ARIMA(0, 1, 7) (Fig.3).
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Fig. 5 : Presentation of Forecast values of India’s GDP

A white noise test is performed on the residual after fitting the ARIMA (12, 1, 7)) model. The

autocorrelation and partial autocorrelation function graphs of the residual series are shown in Fig.

4. It can be seen that the residual is a white noise, indicating that the model is valid.

Forecasting:

The forecasted GDP of India is given in the following Table 5 and Fig. 5.

The forecasted GDP of India for the year 2018 is 2760.900 billion dollar and it is 2793.265

billion dollar for the year 2020. This forecast is based on ARIMA(12, 1, 7) model.

Table 5 : Forecast Value of India’s GDP 

Year Forecasted GDP  (Billion Dollar) 

2018 2760.900 

2019 2813.687 

2020 2793.265 

 

Conclusion:

ARIMA modeling of forecasting is relatively advanced time series prediction method. Under

certain condition it is used for statistical analysis and forecast. In fact this model is suitable for

short-term predictions. Sample forecasting of GDP is done using Eviews software for the period of

2018 to 2020. The visual presentation of forecast values reveal a good behavior. ARIMA (12, 1, 7)

has been obtained by considering best fit model. By applying the best fitted ARIMA model the

forecast values for a few coming year will be 2760.90 billion dollar in 2018 and 2793.265 billion

dollar in 2020.
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