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Abstract
Foreign trade is an important aspect of decision making for a major developing country like India. Cotton 

is a crucial agricultural produce, uniformly imperative in the domestic sector and across the world. About 
seventy percent of the world’s cotton requirements come from main four countries including India (twen-ty 
two percent). India is a major exporter of cotton. It is second only to the Unites States of America in terms 
of export volume and value. However in 2001, India was a net importer of cotton. The journey of the cotton 
industry in the last ten years has been remarkable so much so that it is now the major exporter of cotton. This 
study on utilizing the time series model specifically, Autoregressive Integrated Moving Average (ARIMA) 
makes short run forecasting of cotton exports in India by using 63 monthly observations.  The model hence 
developed also goes through a battery of diagnostic and investigative tests so as to explore and examine 
the efficacy of the model. The model ARIMA (1,1,0) has the lowest AIC and BIC criteria, since it has two 
parameters following the principle of parsimony, this model is chosen. A five period ahead export of cotton 
is predicted.  The observations indicate a rising trend in exports. The ARIMA model developed is compared 
with simple exponential smoothing (SES) and Holt two parameters exponential smoothing (HES), to find 
out the fitting accuracy of the ARIMA model, over the other time series forecasting models. The research 
furthermore tested statistically and confirmed the forecast errors. The projecting power of the model is well 
verified. The implication of the results developed in the paper is useful for trade organisations to assess the 
volatility of the market structure.  However, the study was unable to make any policy suggestions owing to 
scarcity of secondary data sets. Last, the paper did not make any prediction on the objectives related to the 
production of cotton, based on state level information.
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Introduction
Cotton is an essential agricultural product, equally important in the domestic sector and across 

the globe. About seventy percent of the world’s cotton needs come from major four countries 
including India (twenty two percent). India is only second to the United States as far as net exports 
are concerned. However, India was a net importer of cotton in the year 2001. The the journey 
of the cotton industry during the last ten years has been remarkable so much so that it is now 
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the major exporter of cotton. The National Textile Policy of India (2000) has taken key initiatives 
to make the cotton industry a strong and dominant industry and has upgraded its quality 
to international standards.  The Cotton textile Export Promotion Council takes active part in 
enhancing the export competitiveness of cotton fibre. To continue with the vibrancy in market for 
cotton it is essential to know how the export in cotton will perform in the future. The future short 
term growth behaviour of the set of observations can be calculated with the application of various 
arrays of forecasting models available in the time series literature. This paper discusses the future 
of Indian export behaviour of cotton using monthly time series data from April, 2010 to June, 2015, 
the data sets are obtained from Directorate General of Commercial Intelligence & Statistics . The 
forecasting trends and behaviour is examined by applying the Autoregressive Integrated Moving 
Average (ARIMA) model. ARIMA models are widely applied in various sectors of economic 
forecasting, for example in electricity demand forecasting by Mohamad (2012); predicting inflation 
by Olajide et al.( 2012). The literature is indebted to the work of George E.P. Box and Gwilym M. 
Jenkins in 1970 for developing the ARIMA model. The model has proved its strength of accurate 
short term forecasting, however the shortcoming of the model is the observations should be fifty 
or more. The paper compares the results based on the ARIMA model along with the SES (Simple 
Exponential Smoothing model) and HES (Holt two-parameter exponential smoothing model) so as 
to examine the efficiency of the model developed.                                

Statement of the Problem
This study attempts to make forecast by using ARIMA model based on time series data export 

of cotton, important agricultural crop for India. The forecast accuracy has important bearing on 
the policy discussions of the export council of India. The study attempts to compare the accuracy 
level of ARIMA forecasting with other forecasting techniques commonly used.  Economic 
development and structural change in India develops the need to study models of forecasting in 
the area of trade and commerce.

Literature Review

Overview of Cotton Industry since inception and recent trends

India is only second to United States as far as the status of cotton exports is concerned.  
During 2013-2014, India exported 11.7 million bales of cotton, it is almost  one third of total 
cotton produced in the country. The major importers of India’s cotton are China, Bangladesh, 
Thailand and Pakistan. The remarkable journey of cotton exports heightens further owing 
to the Government of India, 2001 policy of liberalization of raw cotton. Now, exports of cotton 
from India are under Open General License List. The theories about the original use of threads 
from cotton in India goes back to the  discovery of cotton materials in the archaeological sites of 
Mohenjodaro in the Indus Valley (Gulati and Turner, 1929).   The archaeology at Mohenjodaro 
shows examples of cotton fibre which dates back to 3000 B.C. The fabrics were well maintained in 
silver vessels. The fabric’s chronological period was examined by  Central Institute for Research 
on Cotton Technology, Mumbai, (formerly the Cotton Technological. Hutchinson and Stephens 
(1947) opine that the forerunners of early cotton use in the Indus Valley, may have been from the 
Arabian region or the north eastern part of Africa. After the invasion of India by Alexander the 
Great (327-323 BC), the trade of cotton with Greeks began from India. Thus cotton fibre  from India 
first made its entry in the European region. Further Gulati (1947) observe  that Indian cotton fabric 
was greatly admired  by Europeans before the advent of the machines.
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During the rule of the East India Company, the British began to set up trading posts and 
factories to produce cotton goods. The first  factory was set up in Surat followed by the second 
in Madras during 1639 AD. The earliest instances of trade in cotton goods with the British 
began during the period of  1640s from the Calicut port. However the trade in cotton with the 
British seemed to have threatened the British markets.  The East India company began facing 
severe criticism. The British Parliament passed an Act in 1721 AD which prohibited the wearing 
of printed fabrics from  India. With the  birth of the Industrial Revolution in Great Britain, the 
Lancashire textile industry strengthened  its expansion. This brought about a change in the nature 
of trade with the East India Company. Sethi (1960) discussed about the introduction  of new cotton 
varieties in Indian soil by the Company merchants. In the later years of the Company’s rule in 
India, the new cotton varieties introduced  were found to be very promising, particularly when 
they were cultivated by the  farmers, who were brought from Cambodia.

During 1915-18, the British cotton industry in Lancashire began to look towards the Indian 
cotton production, because there was a shortage of supply from America. India became the 
Empire’s  largest cotton producing country. The first Indian Central Cotton Committee was 
framed in 1924. The cotton Technological Research Laboratory was set up; Dr. Turner was its first 
Director.  Since this period, the Indian cotton cultivation witnessed phenomenal improvement. 
The Indian Central Cotton Committee during 1924 to 1937 oversaw the operation of various 
schemes related to the improvement of cotton cultivation by the various Provincial Governments.

The partition  of the country during 1947  saw a decline in the production of cotton because the 
large irrigated cotton fields belonged to Pakistan. The years immediately following Independence 
witnessed a significant fall in cotton production to about 2.6 million bales. The annual production 
and consumption of the mills was 3.9 million bales during the pre-partition period. With the 
establishment of  the Central Institute for Cotton Research (CICR) at Nagpur in 1976, the cotton 
industry and its production slowly began to pick up. India produced 16.8  million bales of cotton 
during 1996-97, the highest production during the decade of the nineties. 

Chandra (1998) mentioned about the growing encounters faced by the Indian textile and 
clothing industry during the post quota era. The paper put thrust on the importance of increasing 
production capabilities and it also suggested on improving competitive effectiveness to fight 
global competition. Simpson and Shetty (2001) using exploratory analysis assessed India’s textile 
market prospects. The study offered details of in-depth interviews made with several government 
officials in Textile Export Promotion Council, Ministry of India. The paper gives a detailed 
overview of the structural barriers, which the cotton industry was facing post liberalization.   
Verma (2002) discussed in detail about the export competitiveness of India’s cotton yarn and 
fibre. The study concluded that the Indian cotton industry has a promising share in the export 
basket. The Indian exports of cotton to the United States (US) and the European Union (EU) has 
enormous growth prospects. The paper explores the need to deliberate upon the inadequacies in 
the area of policy formulation. Pandey (2003) observed that Indian cotton exports will be the net 
beneficiary on account of quota abolition. Lower overhead costs will be largely advantageous to 
the small export houses. Pitimaneeyakul, et al. (2004) made an exhaustive study on the hosiery 
products’ scope and advantage in terms of exports to the US. The research discussed on the 
need to develop an optimal process of utilization of market strategies.  Chugan’s (2005) study 
showed concern about the competitive edge of China’s production which India has to face over 
the years. Innovation and skill formation can enable the cotton export industry to maintain its 
competitiveness. Adhikari, and Weeratunge (2007) observed that the post quota regime will not 
be advantageous for all countries. There will be an intense competitive situation for the small and 
marginal players.
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 Broad Findings in the Literature on ARIMA Forecasting 
Time series modelling and forecasting is a subject of major prominence and is applied to 

several everyday topics. A significant volume of research is on progress on this topic during recent 
decade. Many significant models have been put forward in the literature for refining the precision 
and effectiveness of time series modelling and forecasting. Forecasting methods essentially 
deal with the process of telling about the future from information encoded in the past events. 
How methodically we interpret the future depends on the precision of the model specification. 
A model specification is a statistical formulation of dynamic relationships in the past (which we 
observe) and its relation to future variables. Recent research efforts have led to the improvement 
of forecasting accuracy through the development of various important models. A notable 
stochastic time series model developed in the literature is the ARIMA model or the Autoregressive 
Integrated Moving Average Model. The fundamental assumption utilised to build this model is 
the time series under consideration is linear and follows a normal distribution. Autoregressive 
(AR), Autoregressive Moving Average or (ARMA) and Moving Average (MA) are various 
sub classification of the ARIMA model. To construct a proper ARIMA model the underlying 
time series observations has to follow the properties of stationarity. The principle of parsimony 
implies that the model with smallest number of parameters is selected so as to build accurate 
representation of the time series data under consideration. Box Jenkins methodology is used for 
optimal model building process in ARIMA, which has made ARIMA popular. Statisticians George 
Box and Gwilym Jenkins formulated a methodology to develop ARIMA model, which gives best 
fit to the underlying time series observations considered and also fulfils the parsimony principle. 
The Box Jenkins methodology has a three step iterative approach –model identification; parameter 
estimation and diagnostic checking to arrive at the best fit parsimonious model from a class of 
ARIMA models. Once the model is fitted then it is utilized for projecting the expected future 
denominations of the series of observations.

Economic development and structural change in many developing countries of the world have 
raised the need to develop and specify newly estimated model in the area of trade, consumer 
demand and the supply chain. Sankaran, S (2014) on using ARIMA model with seasonal trend 
predicted the day to day demand for fresh vegetables in Mumbai market – a leading market 
for India. The model developed could predict the future set of observations and in this case the 
absolute mean percentage error stood to be 14 per cent.

Verma, Singh et al (2016) utlised ARIMA model to forecast coriander prices for a mandi in 
Rajasthan.The implication of such study will enable our farmers to take proper cropping decisions. 
The study predicted an increasing trend in prices for the near future. Baloch, et al (2009) discussed 
on forecasting of international tourists arrival to India for 2007-2010 and also to Thailand. The 
study has valuable implication in the balance of payments of the concerned countries. The paper 
concluded that tourism will be on a rising trend for both these two countries. Chaitip et al (2009) 
discussed about tourist travel forecasting based on ARIMA methodology. Upadhyay (2013) 
used Box –Jenkins methodology to obtain a best fit ARIMA model to forecast export and import 
of wood based panel in India using time series observations for the period 1996-97 to 2011-2012. 
The standard Bayesian criteria and the mean error in absolute percentage terms were applied to 
determine the efficacy of the model. By the year 2020, the export and import of wood based panel 
in India would stand at 170 per cent and 120 percent respectively. Datta & Mukhopadhyay (2012) 
used ARIMA model to forecast export of software services in India, the study  throws important 
insights for future of software trade in India. Chawla and Behl (2002) using Autoregressive 
Integrated Moving Average model  attempted to project the export of readymade apparels during 
the time period of April (1991) and December (2000). After applying the diagnostic checking 
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the model forecasted the future of garments exports during the time phase of January, 2001 to 
December, 2001, predicting a slowdown in exports. Arumugam, V. Anithakumari (2013) uses 
two forecasting methods namely ARIMA and Fuzzy time series method to predict export growth 
in Taiwan. The paper concluded that the ARIMA models can be utilized to predict export value 
precisely. Kongcharoen and Kruangpradit (2013) used ARIMA model to predict the exports of 
Thailand with its major importing countries. The paper also compared ARIMA with explanatory 
variable to forecast the export performance. Khan (2011) utilizing ARIMA model with seasonal 
trends forecasted the total imports of Bangladesh. The study also compared the predicted values 
based on ARIMA with that of the forecasted values obtained from HES seasonal model. 

Anwar & Muhammad Siddique (1997) predicted the future of cotton exports in Pakistan. After 
applying various diagnostic tests the Autoregressive Integrated Moving Average model with (2, 
1, 2) was obtained to be the best fitting model in the concerned study. The research concluded 
that export of cotton in Pakistan will stagnate in the future. Uom and Phumchusri (2014) predicted 
sale of plastic industry using Autoregressive Integrated Moving Average model, MA method 
and HES method. The study concluded that the best fit model is the ARIMA model because of its 
accuracy in precision. Kulendran and Shan (2002) studied extensively on the nature of monthly 
predictability of the observations based on inbound travel for China. The seasonal ARIMA was 
used in this study, the paper concluded  increasing trend in future for inbound travel demand 
during 2002-2005. Adebayo et al (2014) forecasted stock markets for Botswana and Nigeria using 
ARIMA. The paper concluded that best model is ARIMA (3, 1,1) for Botswana and ARIMA (1, 1, 4) 
for Nigeria respectively.

From the foregoing discussion, it is established that ARIMA model is a popular forecasting 
tool for linear time series observations. Attention must be devoted to best fitting ARIMA model 
and one must crucially follow the steps of predicting the reliability of the model based on 
the parsimony principle. The current exercise is designed to select the best fit ARIMA model 
to forecast export of cotton in India, the model efficacy is  tested by  comparing with SES 
alternatively speaking simple exponential smoothing and HES which stands for  holt two-
parameter exponential smoothing .

Objectives
The broad objectives of the study are as follows:

1. To check whether the series of observations under consideration are stationary or not. If the 
observations are not stationary, the data are to be transformed into station-ary using suitable 
transformation.

2. To select the best ARIMA model following the principle of parsimony and selection criteria.

3. To select ARIMA model fitted is to compare with SES and HES techniques.

4.  To  forecast the export of cotton for the next five points efficiently.

Data Sets and Methodology 

Data Sets
The paper has utilised data sets from Directorate General of Commercial Intelligence & 

Statistics, (http://dgciskol.nic.in/). The period of observations run from April, 2010 to June, 2015 
(using sixty three observations). Figure (1) reports the time series sequence graph of the total 
observations utilised in the study. The descriptive statistics of the model are reported in Table 
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(1). From the Figure (1) it is detected that even though some oscillations occur in the series the 
movement of the series is increasing. The variables are changed into their natural logarithmic 
forms. This changing into the natural logarithmic forms may lessen the problem arising out of 
heteroscedasticity as log transformation reduces the scale in which the variables are measured, 
(Gujarati, 2003). Statistical software package Gretl and Stata (12) are used here.

Figure (1): Log of Export Value of Cotton in Months, April (2009) to December (2015), India

Table (1): Descriptive Statistics of Cotton Trade in Value ( Monthly Observations),India

Measures Log of Export in Values (cotton)

Mean 5.6899

Maximum 6.1351

Minimum 5.2488

Standard Deviation 0.23628

Coefficient of variation 0.23628

Skewness -0.031312

Kurtosis -0.78431

  Source: Directorate General of Commercial Intelligence & Statistics.

ARIMA Model

ARIMA (p,d,q)  is  a linear model originating from the autoregressive model AR (p) , the 
moving average model MA (q) and  thus the combination of the two AR (p) and MA (q) is the 
ARIMA (p,d,q).The model is developed as follows-

                                                             = 
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Here the order of the AR model and MA model can be expressed through p and q respectively. 
The number of time series differences is expressed through d. It must be noted that d,  p 
and q  are all sets of integers.  show  the projected  residual for  each period of time. For ideal 
circumstances, the model should be impartially distributed as random normal set of observations, 
where the mean=0. The variance of the residuals stand as . Here  (B) are expressed as  
polynomials in  B  and the degrees are of the order p and q. B is stated as the  backward operator 
shift. The ARIMA model building process is executed in the following steps: 1. Identification of the 
autoregressive integrated moving average model where the order is (p,d,q); 2. Estimation of the 
coefficients; 3. A test is constructed on the residuals projected and the model is subjected to a set of 
Diagnostic Testing and 4. Forecasting the future from given set of data.

1. Identification of the autoregressive integrated moving average model where the order is 
(p,d,q)

Initial stage in making an autoregressive integrated moving average model in equation (1) is 
to find the stationarity of the time series data of observations. If the sequence of observations do 
not demonstrate stationarity, it has to be converted into stationary series by accurate differencing. 
To obtain  the stationarity, at the primary step the ACF or the Auto Correlation Function and the  
PACF or the  Partial Auto Correlation Function of the given time series data sets  are to be drawn, 
if the series are not stationary then proper differenced order is required to make the series under 
consideration stationary. Using Correlogram analysis, the p and q of the model is to be fitted, this 
is based on iterative process. To test for the Goodness of Fit, the AIC or the Akaike Information 
criteria and the BIC alternatively speaking the Bayesian Information criteria is examined here. 
For autoregressive model, AR (p) the Auto Correlation Function is tailing off at the level p but 
the Partial Auto Correlation Function cuts off for moving average model, MA (q). The Auto 
Correlation Function cuts off whereas the Partial Auto Correlation Function is tailing off in the 
order of q. Moreover for Autoregressive Moving Average, ARMA (p, q) neither of the Auto 
Correlation Function or the Partial Auto Correlation Function is tailing off.

2. Estimation of the coefficients

The standard model developed in the equation (1) needs to be assessed through iterative 
method until the sum of the squares of the residual in its least is obtained.

3. A test is constructed on the residuals projected and the model, is also subject to a set of 
Diagnostic Testing 

The appropriateness of the constructed model can be tested through analytical diagnostic 
examination. 

This contains the process of scrutinizing the residuals from the model thus fitted to inspect if 
there exists the indication of non-randomness.  Here from the residuals correlogram is calculated, 
it is found out to what extent there is significant difference from zero among the coefficients. Let, 
number of observations be equal to N, based on standard assumption  indicated the upper 
boundary of the standard error of the residuals, again the values which fall away from  are to 
a significant level not equal to zero. To test for the ran-domness of the model‘s residuals the Ljung 
Box Statistic (Ljung and Box, 1978) is utilized. The formulation for the Ljung Box statistic is 

 (2)
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Here N indicates the number of the observations, the autocorrelation order of lag is denoted 

by . The number of lags to be tested is indicated by k and h.  indicates for the α-quantile 
of the chi –squared distribution with degrees of freedom h. Here the null hypothesis is  H0 : 

HA  : Q>  . Next the Auto Correlation Function of the 
residuals is constructed to test the sufficiency of the model hence developed.

4. Forecasting the future from given set of data.

Finally the ARIMA model is used to forecast results, with upper and lower limits, these limits 
give us the confidence interval. RMSE or the root mean square is used to identify the measurement 
errors, this helps us to identify the robustness of the model.

 RMSE= (3)

Equation (3) shows the expression of the RMSE or the root mean square

Where   is the actual observations and  are the residual observations.

On Exponential Smoothing

This paper compares the ARIMA results with exponential smoothing method. Exponential 
smoothing fits the trend of the series. The formulations for SES and HES are elaborated in 
equations (4) and (5) respectively:

SES                              (4)                            

HES                        (5)

                       

The smoothing coefficients are shown by γ and α rt.   denotes the variable of the trend series.

Results and Discussion

Model Identification
Autoregressive Integrated Moving Average model is projected only after converting the series 

of observations (sample data) considered for forecasting into a stationary series. The stationary 
series imply the observations differ through time just about a constant variance and a constant 
mean. First it is ascertained whether the series of observations of the sample data are stationary or 
not, observing from Figure (1) it is obvious that the series is not stationary. Non-stationary in mean 
is changed by proper differencing order of the data series under consideration. From Figure (2), it 
is obvious that the series at first difference is stationary. The stationarity of the series is examinded 
through unit root test , the ADF (Augemented Dickey Fuller Unit Root Test) is obtained here. 
The estimated ADF test results are shown in Table (2). From the table it is inferred that the series 
of observations when converted into first difference is stationary. So d=1 for our ARIMA model 
(p,d,q) is adopted.
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Figure (2): Log of Export Value of Cotton (At First Difference) in Months, April (2009) to 
December (2015), India

  Source: Directorate General of Commercial Intelligence & Statistics .Compilation Author

Table (2):Dickey-Fuller test for unit root

Test Statistic

-8.384*

                            Notes: *Critical Value at 1% -4.126; Critical Value at 5% -3.489; Critical Value at 10% -3.173
                            The sample data  are  at first difference
                            Source: Directorate General of Commercial Intelligence & Statistics.

Now the task is to find suitable values for p, q in the ARIMA model. The correlogram and 
the partial correlogram of the stationary series i.e. the first difference order of the sample data is 
examined. Figure (3) plots the auto correlation function (ACF) and partial autocorrelation function 
(PACF) respectively of the sample of observations at first difference.
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Figure (3) :  ACF and PACF  of Log Exports of Cotton, Observations in first difference

  Source: Directorate General of Commercial Intelligence & Statistics.

From Figure (3), it is found that the Auto Correlation Function is  tailing  off and Partial Auto 
Correlation Function cutoff with  the order 1. So conferring  to the identification principle clarified 
in Section (III) the model is AR (1). By iterative process, various ARIMA models were fitted, the 
model with minimum normalized BIC values and AIC values are chosen. The model ARIMA 
(1,1,0) has the lowest AIC and BIC criteria, since it has two parameters following the principle 
of parsimony,this model is chosen, Table (III) reports all the AIC and BIC set of observations for 
different ARIMA model generated.

Table (3):  ARIMA (p, d, q) with AIC &  BIC criteria

ARIMA (p, d, q) AIC BIC

ARIMA (1,1,1) -57.28 -50.90

ARIMA (1,1,0) -49.77 -43.39

ARIMA(0,1,1) -50.02 -43.64

  Source: Directorate General of Commercial Intelligence & Statistics.
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Model estimation
Autoregressive Integrated Moving Average model fitting is done where there exists some 

coeffcients which show significant coefficient. The test results generate all parameters to be 
significant. The model is thus formulated as of in Equation (6)

   (6)

Diagnostic Checking
In the process of diagnostic checking , the nature of  methodical pattern of the residuals is 

examined. This scrutiny is done through ACF and PACF of the residuals , in various lag order. 
The Figure (4) shows absence of autocorrelation in the residuals forecasted . It is evident that the 
ACF of the residuals are well within the significant bounds. Similarly all the PACF of the residuals 
are within significant limits. So there is no autocorrelation in the forecast residuals. Thus the 
ARIMA model fitted is a good fit. The histogram in Figure (5) enables us to infer that the errors are 
normally distributed. Again the Box –Ljung test statistic presented in Table (4) for lag order up to 
20 suggest the acceptance of null hypothesis of zero autocorrelation

Figure (4) : ACF and PACF of Forecast Error (Residuals)

  Source: Directorate General of Commercial Intelligence & Statistics.

Table (4): Box Ljung Test Statistics
Test X2 p-value

Box-Ljung 10.894 0.3658

             Source: Directorate General of Commercial Intelligence & Statistics.
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Figure (5) :  Histogram of ( Residuals)

  Source: Directorate General of Commercial Intelligence & Statistics.

Forecasting
After performing the battery of diagnostic checking, the task is to forecast ARIMA (1,1,0) 

model. Forecasting can imply  making predictions for the observations witnin the sample period  
alternatively it can imply making predictions beyond the sample period of the observations 
i.e.making the post sample period forecasts. Sample period predictions  are utilized to test the 
robustness of the  model  built  and  the forecasts beyond the sample set of the observations  gives 
the genuine utility of the model hence structured. Both the two types of forecasts are presented 
in  Table (5a) and (5b) respectively. The post sample period forecasting indicate that the exports 
of cotton will be rising  as evident from monthly obesrvations. Figure (6) gives the graphical 
representation with confidence interval of exports in India.

Table (5a): Sample Period  Forecast of Log of Export Value ,India

Months Sample 
Observations

Forecasted 
Observation

Residuals

April,2010 5.363258 5.36986 0.05652

May,2010 5.426389 5.42799 -0.1262

June,2010 5.301746 5.31997 0.1892

July,2010 5.509169 5.49799 -0.0116

August,2010 5.486404 5.49561 -0.08

September,2010 5.415583 5.42904 0.05691

October,2010 5.485956 5.48692 0.2855

November,2010 5.772413 5.75424 -0.0191
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December, 2010 5.735139 5.74563 0.06184

January,2011 5.807471 5.80826 -0.059

 February,2011 5.74926 5.76161 0.20601

March, 2011 5.967616 5.95547 -0.2824

 April, 2011 5.673112 5.70638 -0.3917

 May, 2011 5.314714 5.35364 0.00085

 June, 2011 5.354495 5.35816 -0.1094

 July, 2011 5.248782 5.26533 0.02689

August,2011 5.292227 5.29557 0.17489

 September, 2011 5.470463 5.46187 -0.1584

 October,2011 5.303468 5.32545 -0.0069

November,2011 5.318512 5.32437 -0.0114

 December2011 5.31296 5.32064 0.22062

January2012 5.541258 5.52824 0.0817

 February2012 5.609935 5.61105 -0.1445

March,2012 5.466592 5.48648 0.03502

April,2012 5.521491 5.52382 0.5506

 May,2012 6.074421 6.03265 0.10249

 June,2012 6.135147 6.13696 -0.4737

July,2012 5.663242 5.71222 0.17232

August,2012 5.884539 5.87214 -0.2965

 September,2012 5.575678 5.61022 -0.0555

 October,2012 5.554695 5.56374 0.04658

 November,2012 5.610323 5.61259 -0.0355

 December,2012 5.577117 5.58725 0.23048

 January,2013 5.817727 5.80361 0.01411

 February,2013 5.817727 5.82492 -0.0558

March, 2013 5.76914 5.78063 -0.0794

 April, 2013 5.701199 5.71441 -0.1174

 May, 2013 5.597041 5.61346 0.00217

 June, 2013 5.615629 5.62117 0.04138

 July, 2013 5.662554 5.66559 0.15841

August, 2013 5.823996 5.81689 0.21175

 September, 2013 6.028644 6.01771 0.05387

 October, 2013 6.071582 6.07497 -0.0222

 November, 2013 6.052767 6.06162 0.05785

 December,2013 6.119479 6.12076 -0.0268

 January,2014 6.094005 6.10345 -0.1148

 February,2014 5.988652 6.00517 0.00351

March, 2014 6.008681 6.0141 -0.1203

 April, 2014 5.893812 5.91117 -0.0679

 May, 2014 5.843283 5.85495 -0.1165
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 June, 2014 5.73845 5.75492 -0.0598

 July, 2014 5.695109 5.70614 0.01055

August, 2014 5.716687 5.72197 -0.0184

 September, 2014 5.703583 5.71193 0.03895

 October, 2014 5.750884 5.75389 -0.0166

 November, 2014 5.73729 5.74569 0.00031

 December,2014 5.745992 5.75241 0.00072

 January,2015 5.753131 5.75969 0.10023

 February,2015 5.859924 5.85766 0.0896

March, 2015 5.947256 5.94671 -0.117

 April, 2015 5.829719 5.84732 -0.0658

 May, 2015 5.781496 5.79296 -0.0164

June,2015 5.721322 5.64322 -0.143

 Source: Directorate General of Commercial Intelligence & Statistics.

Table (5b):  Post Sample Period   Forecast of Log of Export Value ,India

Months Forecasted 
Observation

Standard Error 95% Confidence 
Interval

 July, 2015 5.78    0.15          5.48 - 6.08

August, 2015 5.73 0.20 5.38  - 6.29

September, 2015 5.79 0.25 5.30- 6.14

 Octobe,r 2015 5.80 0.28 5.26 - 6.14

November, 2015 5.81 0.32 5.26 - 6.14

 Source: Directorate General of Commercial Intelligence & Statistics.

Figure (6): Actual and Forecasted Graphical  Presentation of Log Value of Exports

  Source: Directorate General of Commercial Intelligence & Statistics.
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Next, the results of ARIMA (1,1,0) model forecasting is compared with SES and HES 
forecasting  along with RMSE of the models. The goodness fit is observed through the small 
values of the  RMSE. As evident from the results the ARIMA stands as the utmost best fit model 
developed.The fitting result shows that the ARIMA is the best forecasting model,Table (6) . The 
graphical representation  of forecasting based on the three models is found in Figure (7). Such 
implications based on ARIMA forecasting caution business organisations on the volatiity of 
the market structure. Further comparisons with other forecasting techniques strengthens the 
importance and utility  of ARIMA model for short term monthly based forecasting.

Table (6): RMSE and forecasting result of ARIMA,SES & HES

Model RMSE Forecasting 
Observation

Actual Sample 
observation

ARIMA 0.15 5.70 5.67 (April, 2011)

SES 0.17 5.94

HES 0.19 5.81

 Source: Directorate General of Commercial Intelligence & Statistics.

Figure (7) : Forecasting Performance of the three models

 Source: Directorate General of Commercial Intelligence & Statistics.

 Conclusion

This study utilized Autoregressive Integrated Moving Average model to obtain the predictions 
of Indian cotton exports in the short run. The fttings are also compared with other two forecasting 
exercises. The results show that ARIMA has better forecasting results than other two models.
The ARIMA models generate good forecast for recent future. Moreover the ARIMA model gives 
importance to the observations which are not very far off in the past. 

The shortcoming of this exercise is of  not running several model for new observations 
generated to get better future forecasts. The importance of cotton trade in India necessitates such  
revalidation of model building  exercises. The study proposes the ARIMA (1,1,0) as the best model 
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for forecasting for a period of five months. The study also statistically tested and validated the 
forecast errors. Thus the predictive power of the model is well tested. This paper is useful for 
improving the decision making in business and trade organisations of Indian cotton export 
markets.

Limitations
The analysis failed to draw any policy simulations and make any budgetary forecasting owing 

to paucity of secondary data sets. Further the paper did not make any forecast on production 
targets of cotton, using state level data. An interesting scope for future research is to make forecast 
of cotton exports to SAARC countries, and to what extent it complies with the  trade agreements.
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