
143

ISSN No. 2349-7165

UNNAYAN : International Bulletin of Management and Economics
Volume - X     |    January 2019

Ashima Talwar
IBMR, IPS Academy, Indore-452012

Email : ashimatalwar@ipsacademy.org

Dr. C.K. Goyal
IBMR, IPS Academy, Indore-452012

Email : ckgoyal@ipsacademy.org

ABSTRACT

The present study analyzes the price forecasting methodologies of coriander in selected market using its price 

data over the period from 2008 to 2017. The study compares several exponential smoothing models viz. 

Single and double exponential smoothing, Holt-Winter trend adjusted -no seasonal model, Holt-Winter triple 

additive and multiplicative exponential smoothing models to predict price data and compare with the actual 

value of coriander prices. All the exponential models are fully applicable to time series and applicability of 

forecasting methods are evaluated by minimizing their root mean square error. Best model selection helps to 

producer, supplier and customer in making rational decisions. Compared to other methods, Holt Winter  trend 

adjusted model provides a better forecast of coriander prices with suggestive parameters. 

Keywords: Exponential smoothing models, commodity price forecasting, price forecasting model, 

coriander prices, root mean square error.

Introduction

Agriculture sector plays a very significant role for both developed and developing countries. It provides basic 

raw/ processed material to Agro-industries and constitutes a major employment source of any country. 

Agriculture commodity prices are influenced by various factors such as demand-supply, weather conditions, 

government policy and other economic variables etc. These factors have a varying degree of influence over 

the commodity price. Due to the uncertainty of the influence, food prices forecasting is advantageous for 

agribusiness industries, policy-maker, farmers and individuals. For farmers, it helps to find out about the 

quantity and the type of crop to produce. It provides support to policy-makers to formulate various policies 

about production, procurement & supply of agriculture commodities to different states. Prices have 

significantly optimized the market production and market strategy. Government policies are formulated 

towards short, medium and long-term prediction of economic variables such as agriculture products. In 

agriculture production, time plays a very important factor because the crop is grown in one period and 

harvested in another. Price forecasting gains important significance as it becomes an important determinant 

of future profit and loss.

In India, spices are considered as an important ingredient in food. They also have various medicinal and 

nutritional properties. Among them, Coriander is a spice and an important cash crop of India. India is the 

largest producer of coriander with a market share of 70%. Coriander (Coriandrum sativum L.) is mainly a 

Rabi crop produce in Madhya Pradesh, Gujarat, Tamil Nadu, Rajasthan, Utter Pradesh.  

Literature Review:

Booranawong et.al. (2018) investigate double exponential smoothing, additive and multiplicative Holt-

winter exponential smoothing models to forecast lime, chili and lemongrass prices in Thailand. The optimum 

A comparative study of various exponential smoothing models for
forecasting coriander price in Indian commodity market
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initial value and weight factors are used to predict future values models are evaluated using MAPE value. For 

Thai chili and lemongrass, DES model is appropriate to forecast the future price values and multiplicative 

Holt-Winter model shows better accuracy in price prediction for lemongrass.

Vijko et.al. (2018) in their study, forecast tourism demand using tourist arrival data collected from Republic 

statistics office (Belgrade). The exponential smoothing models were applied on monthly data from January 

2000 to December 2013 to predict the value till may 2018. The accuracy of the selected model is determined 

by Bayesian information criterion and found that the Winter multiplicative model is more suitable because of 

the presence of seasonal effect on observed data. 

Siregar et. al. (2017) compared various exponential smoothing technique viz. exponential smoothing (ES), 

double exponential smoothing (DES), triple exponential smoothing (TES), triple exponential smoothing 

additive model (TES additive) and triple exponential smoothing multiplicative (TES multiplicative) model. 

In their study many α, β and γ combinations are chosen to minimize the MAE and RMSE. The performance of 

the model is analyzed using RMSE (root mean square error).

Hansun (2016) recommended double exponential smoothing technique, also known as Brown exponential 

smoothing method to forecast Jakarta stock exchange index data. He finds that DES model is better than 

single exponential technique. In DES the exponential filter process is used twice to predict the future values 

and the weighted moving average is used to get the initial value. The forecasting results were verified with 

smaller values of mean absolute percentage error. 

Vasanth Kumar et. al. (2015) forecasted maize prices by exponential smoothing model. The secondary price 

data of maize for 16 years period was taken from APMCs (Agriculture produce marketing committee) of the 

Davanagere market located in Karnataka. All exponential smoothing (single ES, double ES & triple ES) 

methods were compared to find the best predicting exponential smoothing methods. The precision of the 

obtained prediction was determined by  R^2, RMSE, MAPE, coefficient of variation and correlation 

coefficient. The study concludes Double exponential smoothing method is better for price forecasting in 

Davanagere market in Karnataka.

Eva and Oskar (2012) explained single exponential smoothing (SES) method, applies it to data having stable 

mean and no trend. In the study, SES used weighted moving average of past data to forecast the future values 

of electricity production in Slovakia. The exponential smoothing assigns large amplitude weight factors to 

observations that are recent and then decreasing weights are assigned as observation get older. The accuracy 

of the model depends on the choice of smoothing constant. The indicator, used to evaluate accuracy, are lower 

values of mean absolute error (MAE), RMSE (Root mean square error) and mean absolute percentage error 

(MAPE).

Sanjoy (2011) describe exponential smoothing techniques to predict future values. The forecasting accuracy 

of exponential smoothing technique depends on the choice of the appropriate value of smoothing constant. 

The minimum values of mean square error and mean absolute error are preferred for optimization of 

smoothing constant. The Trial and error method is applied to optimize the smoothing constant parameter 

value. 

Objectives:

1. To study and analyze the daily price fluctuation of coriander based on different exponential 

smoothing methods.
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2.  To forecast and compare the coriander price based on appropriate exponential smoothing model.

Data Analysis Method

The Daily coriandar price (time-varying data), from 11th August 2008 to 30th April 2018, is used for the 

study. The forecast function, based on past observations, is most commonly observed by the exponential 

procedure. The exponential smoothing technique allows the forecasting function to be restructured very 

easily every time when new observation becomes available.

The exponential smoothing(ES) model is used to forecast time series and is equivalent to the weighted 

moving average (WMA) method. The Exponential forecasting model is a parametric non-linear forecasting 

model intended for short-term forecasts. ES model is applied to univariate time series model for discrete data. 

ES models are based on an assumption of fitting a suitable curve on the historical time series data.

Exponential smoothing technique gives highest weights to more recent observations, then decreasing 

weights are assigned as observation get older. The data is smoothed using damped coefficient called weighing 

factor, whose value lies between 0 and 1. To forecast initial value of data point, an average of the first few 

values of the observation is chosen. ES models are broadly classified as seasonal and non-seasonal 

exponential smoothing models. Different types of   exponential smoothing models are

1. Simple exponential smoothing model

2. Brown’s linear (Double) exponential smoothing model

3. Holt’s linear (Double) exponential smoothing model

4. Holt-Winters’ (Triple) exponential smoothing model

Ÿ Holt-Winter additive model

Ÿ Holt-Winter multiplicative model

Model I: Simple Exponential smoothing model:  

The simple exponential smoothing (SES) model is a time series forecasting technique that can be defined 

using an additive model with no trend and seasonal pattern.

New forecast value at time t+1= old forecast at time t + α (error in the last forecast)
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Source : Author's calculation 

The Forecast obtained for Jan 2018 to April 2018 of coriander price using Holt-Winter trend adjusted 

smoothing model are provided in the table:

Table 2. Coriander forecast price v/s actual price data using Holt trend adjusted method 
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Fig 2. Graph of actual price v/s calculated forecast price data

The graphical presentation (fig. 2) of price (shown by blue line) and forecasted price value (shown by red line) 

express that both the series co-move together very closely. It shows that the actual value is close to forecasted 

value.  So, this cointegration is expected in future estimated values and actual values also.

Fig 3: Plot of residual value(error)with time for Holt winter trend adjusted model
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