A ?9 . DOI: 10.15740/HAS/AU/12.T ECHSEAR(7)2017/2110-2114 Agr | cu | tu re U pd ate

A Case Stupy:

ARTICLE CHRONICLE :

Received :
19.07.2017;
Accepted :
03.08.2017

Key WoRbDs:
Maizecrop, ARIMA,
ARCH, GARCH

Author for correspondence :

R.VIJAYA KUMARI
Network Project on
Market Intelligence,
Department of

Agricultural Economics,

College of Agriculture,
Professor Jayashankar
Telangana State
Agricultural University,
Rajendranagar,
HYDERABAD
(TELANGANA) INDIA

See end of the article for
authors’ affiliations

Volume 12 | TECHSEAR-7 | 2017 | 2110-2114

Agricultural market intelligence — A case study of
maizecrop priceforecasting

Bl R. VIJAYA KUMARI, GRAMAKRISHNA,VENKATESH PANASA AND S.
KAVIRAJU

SUMMARY : Themajority of therural producersare unableto understand and interpret the market and
price behavior to their advantages. Hence, market information and intelligence are crucial to enable
farmersand tradersto makeinformed decisions about what to grow, whento sell, and whereto sell. The
price forecasts are made by analyzing the prices of Agricultural Commaodities concerned over 15 years
using advanced statistical toolslike ARIMA, ARCH, GARCH models, comparing the samewith prices
of futures markets and national and international reports of trade surveys besides conducting state
level trade surveys. Under the project price forecasts were made for mai ze crop twice during Kharif and
Rabi seasonsfor 3 years/ 6 seasons from Kharif 2014 to Rabi 2016-17. Thus, atotal 12 priceforecasts
with more than 90 per cent precision were developed and disseminated through various means like
university website, university magazine, Vyavasayam, SMS to contact farmers, pamphlets, farmers
trainings and meetings, etc.

How tocitethisarticle: Kumari, R. Vijaya, Gramakrishna, Panasa, Venkatesh and Kavirgju, S. (2017). Agricultural
market intelligence — A case study of maize crop price forecasting. Agric. Update, 12(TECHSEAR-7) : 2110-
2114; DOI: 10.15740/HAS/AU/12. TECHSEAR(7)2017/2110-2114.

the price intelligence. Efficient market
intelligence is essential for the devel opment
of the agricultural sector as a whole. In as
much asit provides outletsand incentivesfor
increased production, M| contributes greatly
to the commercialization of subsistence
farmers. Failureto develop the M1 islikely to
negate most of the efforts of the government
to increase agricultural production. It is
expected that future agricultural growth would
largely accrue from improvements in
productivity of diversified farming systems
with regional specialization and sustainable

BACKGROUND AND OBJECTIVES

Market intelligence (MI) is the process
of collecting, analyzing, interpreting, and
disseminating information relevant to
marketing decisions. M1 for agriculture
emphasizes the interdependence and
interrel atedness of all aspects of agribusiness,
namely: fromfarminput supply to thegrowing,
assembling, storage, processing, distribution
and ultimate consumption of the product. The
most important marketing information input
needed by afarmer in the current scenario is
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management of natural resources, especially land and
water. Effective linkages of production systems with
marketing, agro-processing and other value added
activitieswould play anincreasingly important roleinthe
diversification of agriculture. Marketing excellenceisthe
result of correct marketing decisions and all correct
marketing decisionscomefrom Market Intelligence (MI).

The Centre will collect details on prices of maor
commodities at domestic and international markets,
analyze and forecast future domestic and export prices.
The Centre transmits the forecast prices prevailing in
other states and in the forthcoming months to the
regul ated markets and farmers. The Centre by providing
thisinformation helps the farmers to plan the cropping
pattern and the right time and right market to sell their
produce. This centrefunctions by networking with the
Regional Agricultural Research Stations at zonal level
and also the DAATT Centres at district level, thus
covering the entire Telangana State.

Maize is one of the important coarse cereal crops
grownindifferent agro-climatic conditionsof India. Maize
ranks third next to Wheat and Rice in the world with
respect to area, whileits productivity surpassesall other
cereal crops. Maizeisgrownin 70 countriesof theworld.
The major Maize growing countries are USA, China,
Brazil, Mexico, Indonesia, India, France and Argentina.
In some parts of the world, Maize isused asfood grain
for human consumption. Itisbeing used for manufacturing
industrial productslike starch, syrup, alcohol, acetic and
lactic acids, glucose, paper, rayon, plastic, textile,
adhesive, dyes, synthetic materials, rubber etc. In USA
more than 90 per cent of the people use Maize oil for
consumption purpose and around 25% of Crop land area
is occupied by Maize. Indiais at 6" position in Maize
production and 15" position in its productivity in the
World. InIndiaMaizeis grown all over the country. In
Indiathe major producing states are Karnataka, Andhra
Pradesh, Madhya Pradesh, Bihar, Rgjasthan, Tamil Nadu,
Telangana and Uttar Pradesh. In 2015-16 Karnataka is
the largest Maize producing state in India with a
production of 3.01 million tonnesand AndhraPradeshis
next to the Karnataka in case of production with a
production of 2.76 million tonnes. In case of area
Karnataka stands first and Andhra Pradesh ranks fifth
next to Rajasthan, Madhya Pradesh and Maharashtra
with an areaof 0.78 million hectares. Maizeisatraditional
crop of Telangana state. In India maize stands fifth in

areaand second in terms of production and productivity
.The area, production and productivity of Maize in
Telangana are increasing.

Review of literature :

Meyler et al. (1998) drew aframework for ARIMA
time series models for forecasting Irish inflation.
Prajneshu and Venugopal an (1998) applied thismodel as
well as other parametric statistical modeling techniques,
likepolynomial functionfitting, and nonlinear mechanistic
growth modeling for describing trends in marine fish
production dataof the country. Singh et al. (2007) applied
statistical modelsfor forecasting rice productionin India.
Singh (2013) devel oped forecasts of international tourism
demand for Bhutan by sel ecting appropriate model both
ARIMA as well as exponential smoothing. Paul et al.
(2014) applied modelsfor livestock and dairy production
in Indiaunder time series framework.

RESOURCES AND METHODS

The major sources of price data on selected
commoditiesinclude the official records of Directorate
of Economicsand Statistics, Government of Telangana,
and the official websites of marketing departments of
both Andhra Pradesh and Telangana states.

The monthly average price data of selected
commoditiesin selected marketsfromApril 2002 to 2007
December was obtained from Directorate of Economics
and Statistics, Government of Telangana. The same data
from 2008 January onwards was collected from
websiteshttp://agrimarketing.telangana.gov.in/
indexnew.jsp. Very few data gaps for the commodities
in the selected markets were filled with the data from
the nearby another major market of selected commodity
in the state.

Thepriceforecasts are made by analyzing the prices
of Agricultural Commoditiesconcerned over 15-20 years
using advanced statistical tools like ARIMA, ARCH,
GARCH models, comparing the same with prices of
futures markets and national and international reports of
trade surveys besides conducting state level trade
surveys. Thus, these forecasts are made by way of
thinking globally and acting locally.

ARIMA:
Itisone of widely used time seriesmodels. ARIMA
model was chosen rather than the others such asAverage
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Moving, Average Naive, dueto itsflexibility that it can
represent several different types of time series, i.e. pure
autoregressive (AR), pure moving average (MA) and
combined AR and MA (ARMA) series. The ARIMA
model is denoted by ARIMA (p,d,q), where “p” stands
for the order of the auto regressive process, “d” is the
order of the data stationary and “q” is the order of the
moving average process. In ARIMA model, the future
value of avariableis assumed to be alinear function of
several past observations and random errors.

SARIMA:

When seasonality isconsidered inARIMA model it
becomes SARIMA model. Seasonal ARIMA modelsare
usually denoted ARIMA (p,d,q) (P,D,Q),, where m
refers to the number of periods in each season, and the
uppercase P, D, Q refer to the autoregressive,
differencing and moving average termsfor the seasonal
part of the ARIMA model.

ARCH:

Autoregressive conditional heteroscedasticity
(ARCH) isthe condition that one or more datapointsin
a series for which the variance of the current error
term or innovation isafunction of theactual sizesof the
previous time periods’ error terms: often the variance is
related to the squares of the previous innovations.
In econometrics, ARCH modelsare used to characterize
and model time series. ARCH models are commonly
employed in modeling financial timeseries that exhibit
time-varying volatility clusteringi.e. periodsof swings
interspersed with periods of relative calm. ARCH-type
models are sometimes considered to be in the family
of stochastic volatility models, although thisis strictly
incorrect since at timet thevolatility iscompletely pre-
determined given previous val ues.

GARCH:

If an autoregressive moving average model (ARMA
model) is assumed for the error variance, the model is
called a generalized autoregressive conditional
heteroscedasticity (GARCH) model.

OBSERVATIONS AND ANALYSIS

The monthly average datafrom 2002 to 2016 were
showed in Table 1. Results show that maize prices
increasing year by year high prices are present at June
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Table 1: Monthly average prices of maize
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2013 (Rs. 1536), monthly average for overal yearsis
very high present in the month of July and Yearly average
for overall monthsisvery high present inthe year 2016.

Monthly average prices of maize (Apr 2002 to Dec
2016)
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Fig. 1:  Monthly average prices of maize

Price forecasts:

The main purpose of Network Project on Market
Intelligence is to provide short term price forecasts to
farmers for selected agricultural commodities for
effective decision making with regard to production and
marketing and make them to realize remunerative prices.
Under the project price forecasts were made for maize
crop twice during Kharif and Rabi seasons for 3 years

/ 6 seasons from Kharif 2014 to Rabi 2016-17. Thus, a
total 12 price forecasts with more than 90 per cent
precision were developed and disseminated through
various means like university website, university
magazine, Wavasayam, SMS to contact farmers,
pamphlets, farmers trainings and meetings, etc. The
selected maize price forecasts made during Kharif and
Rabi seasons of 2014-15 to 2016-17 yearsis presented
inTable 2.

The econometric time series analytical model best
fit for maize dataduringall 12 priceforecastswasfound
to be ARIMA. Considering the farmers’ and traders’
expectations along with model price forecast, a final
integrated price forecast was arrived at during pre-
sowing and pre-harvesting scheduled months and the
same were disseminated through different means to
farmers and traders.

Forecast validity :

For any forecast validation is most important.
Keepingthat in view, the pricesforecasted werevalidated
by working out the percentage deviation and mean
average percentage errors. Forecast validity of maize
prices during pre-sowing and pre-harvesting months of
both Kharif and Rabi seasons for the years 2014-15 to

Table?2: Priceforecasts of maize (in Rs.)

Forecast Particulars 2014-15 2015-16 2016-17
Pre sowing Forecast Kharif
Model Selected ARIMA (110) ARIMA (011) ARIMA(212)
Model Forecast 1250.35 1299.43 1337.06
Farmer's Expectation 1350 - 1400 1200-1350 1350-1450
Trader's Expectation 1250 - 1450 1200-1250 1250-1350
Final range 1260 -1310 1290-1350 1250-1450
Pre harvest Forecast Model Selected ARIMA (110) ARIMA (112) ARIMA(211)
Model Forecast 1245.23 1310.17 1389.89
Farmer's Expectation 1200-1400 1250-1400 1350-1450
Trader's Expectation 1200-1350 1200-1450 1250-1350
Final range 1240-1310 1320-1390 1250-1450
Pre sowing Forecast Rabi
Model Selected ARIMA(111) ARIMA(112) ARIMA(211)
Model Forecast 1265.69 1325.46 1402.32
Farmer's Expectation 1250-1450 1200-1400 1300-1500
Trader's Expectation 1200-1400 1250-1450 1250-1400
Final range 1250-1330 1350-1400 1250-1450
Pre harvest Forecast Model Selected ARIMA(211) ARIMA(112) ARIMA(211)
Model Forecast 1286.45 1334.46 1422.20
Farmer's Expectation 1250-1420 1300-1450 1350 - 1500
Trader's Expectation 1200-1350 1250-1350 1250 - 1400
Final range 1200-1300 1300-1350 1250-1450
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Table 3: Forecast validity of maize

Season Y ear and month Month-wise Forecast price (Rs./q) Actua price (Rs./q) % deviation MAPE%
Kharif Pre sowing 2014 May 1260 -1310 1100 -1380 -3.63 6.9
Kharif Pre harvest 2014 Sept 1240 - 1310 1100 -1380 -2.82 9.5
Rabi Pre sowing 2014 Sept 1250 - 1330 1000 -1300 -12.17 85
Rabi Pre harvest 2014 Dec 1200 -1300 1000 -1300 -8.70 5.6
Kharif Pre sowing 2015 May 1290 - 1350 1200-1400 -1.54 2
Kharif Pre harvest 2015 Sept 1320-1390 1200-1400 -4.23 38
Rabi Pre sowing 2015 Sept 1350 -1400 1176-1443 -5.00 6.8
Rabi Pre harvest 2015 Dec 1300 - 1350 1176-1443 -1.18 6.8
Kharif Pre sowing 2016 May 1250-1400 1240-1449 1.45 7.3
Kharif Pre harvest 2016 Sept 1250-1400 1240-1449 145 34
Rabi Pre sowing 2016 Sept 1250-1450 1200-1450 -1.89 36
Rabi Pre harvest 2016 Dec 1250-1450 1200-1450 -1.89 33

2016-17 are presented in Table 3. It is evident from the
table that the pre-harvest price forecasts are less
deviated from actual prices than the pre-sowing price
forecasts and the per cent deviation was reduced over
years. Among the total 12 price forecasts made during
the project period minimum deviation (-1.18%) was
observed with Rabi pre-harvest 2015-16, while the
maximum (-12.17%) was found with rabi pre-sowing
2014-15.

Conclusion :

Maize prices increasing year by year high prices
are present at June 2013 (Rs. 1536), monthly average
for overall years is very high present in the month of
July and Yearly average for overall monthsisvery high
present in the year 2016. The econometric time series
analytical model best fit for maize dataduringall 12 price
forecasts was found to be ARIMA. Considering the
farmers’ and traders’ expectations along with model price
forecast, afinal integrated price forecast was arrived at
during pre-sowing and pre-harvesting scheduled months
and the same were disseminated through different means
to farmers and traders.the pre-harvest price forecasts
arelessdeviated from actual pricesthan the pre-sowing
price forecasts and the per cent deviation was reduced
over years. Among the total 12 price forecasts made
during the project period minimum deviation (-1.18%)
was observed with rabi pre-harvest 2015-16, while the
maximum (-12.17%) was found with Rabi pre-sowing
2014-15. Thus, atotal 12 price forecastswith morethan
90 per cent precision were devel oped and disseminated

12ve

through various meanslike university website, university
magazine, Vyavasayam, SMS to contact farmers,
pamphl ets, farmers trainings and meetings, etc.
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