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ABSTRACT

Price risk in agricultural products has created mdiinancial problems for agricultural producers. die are

different ways and instrument to deal with thedeeprisks or price volatility. This paper focuses fotures markets
and calculates Hedge Ratio for dates. A BivariaEKBE GARCH model, is used to determine time varjiedge

Ratios. The results show that BEKK BGARCH hedge fat dates is 0.7 which hedging performance ighler

than the traditional one. The BEKK BGARCH hedg@gaprovide 80% variance reduction, which is inferio the

constant OLS procedures. The results of this papggest that futures markets are good instrumemtsnfinaging

Dates producer price risk in Iran.
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INTRODUCTION

One of the most important questions in agricultenomic is why producers are not engaged indstorarkets to
manage price risk as predicted by theorical andirszapliterature [1]. Important question in pricsk management
issues is whether market instruments such as fetumgracts and future markets, can be effectivebduto manage
price risk. Transfer of risk is one of the maindtions of the futures markets. Risks are transfetoethose willing
to bear them, as hedgers reduce their risk by gagipremium to speculators. For agricultural comities] risk
may occur due to drought, near record productinnnerease in demand, a decrease in internationduption, etc.
Producers usually face different layers of riskhjolv can be categorized in to three types in génEinat, normal
variation in production, which do not require arglipy response and should be directly managed bguwers as
part of their normal business strategy. Secondstatphic events, which are infrequent and beybedcapacity of
producers or markets to manage, require governsngmolvement. To deal with these risks, governmentally
launches support programs. Third, market risks.uDdae to the changes in supply and demand, whietha@yond
the control of producers skills but they can mantigerisks by using market tools. This is whereauraace and
future market comes in [1]. The price risks areseauby the change in supply and demand which isrzby
producer's control [9]. With a tendency toward alidke in government support programs like direchsides
programs, producers are forced to identity thesksrand use private risk management strategies asic¢hture
contracts to alleviate losses by themselves [1{iditeg by the agricultural producers generally inesl selling the
commodity futures because producers of the commaudkint to lock in a price floor. Simultaneously splkators
and investors looking to lock in a price ceiling éuying the contract. The commaodity futures markletis provide
a means to transfer risk between persons holdiagliysical commodity (hedgers) and investors sp¢iagl in the
market [6].
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Dates market status and its price volatility

Dates represents a major role in Iran agricult@@dnomic. Figure 1 shows that the production okslavas
relatively stable over the last 20 years. There wadight forward line in 2007. In 2010 Iran's datgeld was
63326.4 Hg/Ha. Dates product provides nearby 1.3%otal agricultural export value. In the years 80@009,
2010, dates cash receipts contributed 101783, 53&4D01 thousand$ from its export. The averageme® from
date's production contributed more than 7206 BillRial during 2010. Iran was the second largest éaporters
with 2.8% of the worlds date supply in 2010.
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Figure 1: Dates production during 1990-2010

Trade is an important part of Iran's date's demandording to F.A.O the amount of dates export aasut 106760
Tones in 2010. Iran ranked as the second and fargest dates exporters in the world for the pastry. Iran has
been the third largest Dates producers in the wiorld010. Iran's dates export has been fluctuatethg 1990-
2010. The maximum amount of dates export has beeured in 1996. Figure 2 shows dates producecs pni
cash markets during 1990-2011. As figure 3 shovisepwas not stable over this time period. The diffiece
between the highest price and the lowest price alm®est 3354.3 Rials/KG during the past 20 yearscivishows
that the highest dates producer's price was althéstimes as much as the lowest price there fore'sdprice has
had risk. Dates producers revenue is generated thersale of dates. The correlation between datetuper price
(PP) and date production with one lag {¥vhich is about -0.2 and the correlation betweate dnarket margin
(MM) and date production with one lag.(¥which is about -0.5 shows that there is fluctuaiin the producer's and
wholesaler's income (respectively) so dates pracerisk.
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Figure 2: Iran's dates producer price during 1990-P11 in constant price 2004=100

A considerable amount of research has applied taeefalized Autoregressive Conditional Heteroscérbst
(GARCH) models proposed by Engle [8], Bollersleys]j4o estimate time-varying optimal hedge ratids Ai [1]
demonstrates optimal hedge ratios using futuresracts for Ontario and Alberta feedlot for live ttatand feeder
cattle. This study estimated constant optimal hedties using OLS and SUR models. Times varyingnugithedge
ratios were estimated by GARCH models. Resultsatdd that time varying hedge ratios eliminatedenisk than
constant hedge ratios. Waldensdral [11] determined optimal hedge ratios for soybesnmeérs in Rondondpolis ,
using the bivariate GARCH BEKK model, which consilthe conditional correlations of the prices serand then
compared the results with the minimum variance rheffectiveness. The financial effectiveness of tlymamic
hedge model is superior and can be used by farfoerseveral decision making purposes. Taufiq Choudé]
investigated the hedging effectiveness of time-vayhedge ratios in the agricultural commoditiekifas markets
using four different versions of the GARCH modelhie GARCH models applied are the standard bivariate
GARCH, the bivariate BEKK GARCH, the bivariate GARE& and the bivariate BEKK GARCH-X. Futures data
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for corn, coffee, wheat, sugar, soybeans, livdecatid hogs are applied. Comparison of the hedgffegtiveness is
done for the within sample period (1980-2004), &vd out-of-sample periods (2002-2004 and 2003-2004)
Results indicated superior performance of the phog based on the GARCH-X model estimated hedge ra
during all periods. Kumaet al [10] examines hedging effectiveness of futurestremh on a financial asset and
commodities in Indian markets. They estimate dywcaanid constant hedge ratio for S&P CNX Nifty indatures,
Gold futures and Soybean futures. Various modelsS(OVAR, and VECM) are used to estimate constaulghe
ratio. To estimate dynamic hedge ratios, they us&RIGARCH. It is found that in most of the caseshAR-
MGARCH model estimates of time varying hedge ratiovide highest variance reduction as comparecetigés
based on constant hedge ratios. Baillie and My&rexamined six different commodities using daiftalover two
futures contract periods. They estimated Bivar@&RCH models of cash and future prices for six cadities.
The models appear to fit the data well and estich&@elRs vary over time so that the usual assumptfaonstant
OHRs is inappropriate.

MATERIALS AND METHODS

Data on Dates comprise monthly observations oveyéars 1990-2011 namely:
» Producer price in constant price 2004=100 in R¥lsR Iran

» Wholesale price in constant price 2004=100 in R¥IER Iran

» Total Date product in Tones

All of above data are collected from the statidtaffice of central Bank of the I.R of Iran.

Time-Varying Hedge Ratios and Their Estimation Usily BGARCH Models

e The Time-Varying Hedging Rule

Using a mean-variance framework, hedge ratios lmeen estimated using OLS by regressing the retinoms

holding a spot contract on returns from holding wufes contract. In a similar context, assumindityti
0

maximization and efficiency in future markets, ttenditional optimal one-period ahead hedge retﬁp,l , at time

t can be derived as:

5 _Cov(R, R |¥._)
b, = f &
Var(R' |¥,)

s f
Where Rt and Rt denote logarithmic of spot and futures prices frointo t, respectively and¥,_, is the

information set at time t-1. This ratio is simitarthe conventional hedge ratio except that thelitimmal variance
and covariance replace their unconditional coumtesp Because conditional moments can change as the
information set is updated, the hedge ratios asoahange through time. [3].

The motivation behind using BGARCH model in the teoth of hedge ratio estimation is that, monthlyetiafuture
and spot prices react to the same information @veé hone zero covariance conditional of the avklatiormation
set.

A natural and widely used model for estimating middés BGARCH model. An alternative to the diagonath
parameterization and appropriate bivariate modsl teatatively specified as: [2]

Ay, =p+e,

£ 190N (0,H,) @
vech(H,)= C+ A veclie,_,&/_,)+ B veah H,)

Where Y, = (PP, PPf)" isa(2x1) vector containing cash and futures pricesisth (2 X 2)

conditional covariance matrix, C is@ X 1) parameter vector, A and B af83 X 3) parameter matrixes, and

vech is the column stacking operator that stackddtver triangular portion of a symmetric matrix.
The diagonal vech parameterization involves nine@@mnal variance parameters.
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RESULTS

Monthly cash (spot) and futures prices of datesuassl in the empirical tests. Since dates areldtocmmmodity so
future price for a storable asset is considerediemquthe assets cash price plus the assets coatmyf[7]. Because
there are no future markets for dates in Iran,nsthis paper, dates future prices is calculated wiast of carry
method and also with forecasting methods (GARCH ef®dnd Artificial Neutral network techniques). Tih¢éhese
three methods are compared with each other. Altittia rage are from 1990:1-2011:12.

At first, Unit root tests for monthly date's pro@uagrices in constant price 2004=100, is perfornrasults of ADF
test indicate that the null hypothesis could beatgjd for spot price series at 5% significancellese the producer
price series (PP) and the logarithm of producerepseries are stationary.

In the next step, ARCH-LM test is performed on Gagpot price. According to AIC and SBC criterieotiags is
accepted for spot price series, which equatios ikow: (standard deviation in parenthesis)

PP =410+ 0.97PP, - 0.0PP,
(308) (0.14) (0.12) ©)
R>=0.89 DW =1.99

PP is dates cash producer price. If there are AR@etts left in residuals, the GARCH approach pcote be

appropriate. Table number 1 shows that the nulbthgsis could be rejected and ARCH effect is [Eftere fore
GARCH model is appropriate to be used.

Tablel: Results of ARCH-LM test for date's spot praucer price model

ARCH test probability
F-statistic 324 0.0
obs R-squered 29.03 0.0

Ref: research findings

Results of best GARCH (1, 1) is as follow: (stambdeviation in parenthesis)

PP =0.99PP, + 117100.# O.fesid,+ 0.26ARCH,
0.003 48444  0.17 0.11 4)
R?=0.88 DW =1.96

After applying GARCH model, future prices serieddeecasted using this GARCH model (from equatiomber
4). More over, future prices series is forecastét artificial neural network (ANN) approach.
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Figure 3: Monthly Dates future prices forecasted wth different methods
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This paper is used Multi-layer Perceptron Neuralwdek. Five neurons for the hidden layer and oneroe for
output layer were chosen. In the hidden layer,sigifunction as activation function and in theputlayer, linear
function as activation function was used. Figurenhar 3 shows the results of future prices forechfte dates.
After forecasting dates future prices with theseeéhmethods, according to minimum variance critetia@ ANN
approach is preferred and outcome.

Determination of hedge ratios
The oLS regression was performed for date's priceswWhen the regression,

log PP =c+ flog PPF wasrun, atrend variable was added for a begtmilts. The coefficient
of 8 is constant hedge ratio. Figure number 6 repregbatOLS estimated constant hedge ratio from tinnmm

variance model. It is clear from equation numbeitHa® ,8 coefficient is positive and significantly differefiom

zero at 1% level. Represents to what extent the variation of spatrnstcan be explained by futures returns [10].
Combining the optimal hedge ratios and \Rlues, the question that how much of the dateslymt should be
hedged to maximize the risk reduction, can be arevéA date's producer who maintained 96% of daéesiyed
could reduce the date's price risk by 90%.

Log(PP) = 0.33+ 0.96Log (PPF)
(0.25) (0.03)
R?=0.9 DW =1.9

(®)

Table 2: Estimation of BGARCH models with BEKK
Model:log § =4, +¢,
log F, =H, T E¢

coefficient
1 8.7 Cash equation
Hy (0.011) q
y 8.7
H, (0.01)
1 0.003 _
M M3=-0.07
11 (0.001) Me=1.9
M 0.002 J.B=15
22 (0.001) Q(12)=0.5
1 0.003
M 12 (0.0008)
% 0.6 .
All ©0.1) Future equation
S 0.8
A
22 (0.12) Me=0.8
E; 0.5 M.=7.5
11 (0.05) J.B=19
B 0.39 Q(12)=05
22 (0.05)
Log Likelihood 420

Ref: research findings
Note: numbers in parenthesis are standard errorsisrsample Skewness, im sample Kurtosis, J.B is Jarque-Bera normalk#stt Q (12) is the
Box Pierce statistic for 2order serial correlation in the residuals.

Table number 2 provides the parameter value forBBARCH- BEKK results to examine the autoregressive
conditional heteroskedasticity and interaction @Hethat exists for the PP and PPF. The ARCH adeffts are
positive and significant; imply volatility in theod) difference of cash price (A and future price (4). Dates
GARCH coefficient (B;, B,,) are significantly positive implying GARCH effeche covariance parameters
indicate a positive and significant interaction viietn these two prices. The covariance GARCH paemet

Bllandez, which account for the conditional covariance lesw cash and futures prices, are positive and
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significant, imply strong interaction between castdl futures prices. The estimated Bivariate GARGhtiets with
BEKK parameterization appear to provide a goodesgnt of the data (LL=420). Since the main object¥ this
study was to determine the time varying optimal deedatios so this study used three above modelEKKB
Diagonal VECH- CCC) to determine BGARCH hedge mtiéccording to minimum standard deviation hedge
ratios and also to Hedge effectiveness criteriaBEK is outperform. Figure number 4 shows timeyirg
optimal hedge ratios for dates from BEKK model. Biverage of the BGARCH optimal hedge ratios wasahith
was slightly lower than the OLS constant optimaldeeratio (0.96) during 1990-2011. Most of the nmoeet of the
time varying hedge ratios is confined below thestant minimum variance hedge ratio.
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Figure 4: optimal hedge ratios from BGARCH model anl OLS
(Time varying hedge ratios V.s constant hedge satio

CONCLUSION

In Iran the date's production represents a majler iroagricultural economic. The date's producécephas been
fluctuating over the last few decades. So thesgfations effect on farmer's motivation and théset@iations are
forced farmers not to produce. In addition, Irani@vernment has gradually decreased the (in) déelesidy paid
to producers and forced the producers to take timapy responsibility for managing market risks. tBés study
examined for managing dates price risk by usingrég markets. This study focuses on dates andestumidging
prices for dates. Since, there is not a future etafr dates yet, so, we forecasted dates fututies piith three
different methods. Then, under the mean varianamdr work, optimal hedge ratios were estimated. BGAR
models were applied to estimate time varying hedges for dates during 1990-2011. This method jitsrthe
hedge ratios to be based on conditional informatiesults of hedge effectiveness show that the BGIARedge
ratios perform better at reducing the variancehef portfolio return for dates in comparison to O&ige ratio.
Hedging dates by using the BGARCH hedge ratio tnrkimarket was recommended based on the resuftgsof
study. Since there was not a big difference in reskuction between using constant and time varligdpe ratios,
both hedge ratios could achieve more than 70% piskereduction, and dynamic hedge ratios is appeal

One of the main functions of the futures markdbiprovide a hedging (risk transfer) mechanisnis llso a well-
documented claim in the futures market literaturet the optimal hedge ratio should be time-varyamgl not
constant. So results of this paper show that thABGH hedge ratios outperform OLS. In general heglgiates in
future markets is a good way and could eliminat®ipcer's price risk to 80%.

REFERENCES

[1] Ai D. 2012 A thesis presented to the University of Guelph.d=agricultural and resource economics
[2] Baillie R. T, Myer, R. 11991 Journal of Applied Econometric6, 109-124.

[3] Bera A. K, Garcia, P, Roh J$997. OFOR paperNO. 97-06.

[4] Bollerslev, T.199Q Review of Economics and Statisti¢®, 498-505.

[5] Bollerlev, T.1986 31, 307-327.

[6] Choudhry, T2009 International Review of Financial Analysis 18. 586

[7] Covey, T, Bessler DL995 Journal of Empirical Financel995, 103-115.

[8] Engle, RF1982 Inflation. Econometrica50, 987-1007.

[9] Garier K.2005 Final report to the competition Bureau. GeorgaddCentre.

332
Pelagia Research Library



Habibeh Sherafatmandet al Euro. J. Exp. Bio., 2014, 4(1):327-333

[10]Kumar B, Priyanka, S, Ajay P201Q Available at SSRN: http://ssrn.com/abstract=1206566
http://dx.doi.org/10.2139/ssrn. working paper serie

[11]Waldemar Antbénio da Rocha, Carlos Eduardo Caldar€llei Machado Rocha, Jodo Gomes Martines-
Filho.201Q Organiza¢Bes Rurais & Agroindustriais, Lavrasi,. n. 1, p. 34-45.

333
Pelagia Research Library



