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WHEAT AND RICE SUPPLY RESPONSE IN EGYPT: A VECTOR OF ERROR
CORRECTION MODEL
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Agric. Econ. Dept., Fac. Agric., Suez Canal Univ., Egypt

ABSTRACT

This study aimed at estimating the supply response of harvested areas of wheat and rice in Egypt
using secondary data obtained from FAQ statistics database during the period of 1972-2012. The
presence of unit root and indication of non-stationary time series was tested using augmented dickey
test (ADF). The results obtained from Johansen method test of co-integration supported evidence on
the long-run equilibrium relationships among variables. Vector error correction model (VECM) was
used to estimate long run and short run relationships between harvested areas of wheat and rice and
their estimators. The estimators were own price, competing crops prices, and climatic variables like
mean of seasonal temperature and precipitation. The results indicated that wheat harvested area is
affected significantly and positively by wheat price in the preceding year and negatively by the prices
of the competing crops like clover and barley. Rice harvested area is affected significantly and
negatively by maize price. The short-run and long-run supply elasticities of wheat and rice are positive
and consistent with economic logic. All estimated elasticities were significant and inelastic implying
that notably price changes are needed to achieve the desired harvested areas of wheat and rice in

Egypt.
Key words: Supply response, elasticity, augmented dickey test, vector error correction model.

INTRODUCTION

Egypt is not only described as net importer
country of food, it also remains the world’s
largest wheat importer. The main winter crops in
Egypt are wheat, berseem (Egyptian clover) and
broad beans. Among the summer crops, maize,
rice and cotton are dominant. According to FAO
statistics, Egypt consumed about 38.3 million
tons of cereal crops in 2102. The domestic
production was about 20.6 million tons while
the rest (17.7) were imported from all over the
world. Wheat, in particular, plays a significant
role in the nourishment of the Egyptian people,
and its population’s total need is far greater than
the potential for domestic consumption. Egypt
imported about 11 million tons of wheat in year
2014 which represent about 46% of the total
supply.
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Rice is the second important crop after wheat
in human food. Rice cultivation takes place in
Egyptian Nile delta especially in the northern
part (Arafat et al., 2010). Egypt is the most
important rice producer and exporter in the
middle east region by 4530 and 250 thousand
tons of milled rice, respectively in 2014.
Moreover, The Egyptian rice yield is one of the
highest in the world by 9.5 ton/hectare.

The Egyptian economy has practiced crucial
structural changes during the last four decades.
Such changes began with adoption of the
“Open-door “economic system in 1975, up-to
the program of economic reform and
liberalization released in 1987 (Abdou, 2003).
Egypt partially liberalized wheat production and
marketing, reducing taxes on wheat production
and allowing more private traders to participate
in domestic wheat markets (Kherallah, 2000). In
addition, high government procurement prices,
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at USD 400/ton since the 2013/14 season, are
also encouraging additional plantings of wheat.
These steps have led to greater wheat and flour
production. Fig. 1 shows notable increases of
wheat and rice prices since 1987.

Supply function is different from supply
response as supply response is dynamic while
supply function is static. The supply function
describes a price quantity relation, where all
other factors are the same. The response relation
shows the change in quantity with changes in
prices besides supply shifters and therefore,
approximates to the long run, dynamic concept
of supply theory (Ayalew, 2015). There are
many studies examined the supply response of
wheat and rice in Egypt, for intense: El-Kawy
(1986), Attia (1997), Elsebaei and Boghdady
(2011) and Elsebaei (2015). However, time
series properties, like stationarity and co-
integration, had not been taken into account that
may lead to spurious regression suspicion.
Therefore, the present study estimates the supply
response of wheat and rice in Egypt using
Vector Error Correction Model (VECM) to cope
with such problems.

Data Sources and Variables

The economic data required for the study has
been obtained from Food and Agriculture
Organization’s (FAQ) for the period of 1970-
2012. The data set consists of two variables
groups. The first is the data for the variables
needed to estimate wheat supply response which
are: area harvested of wheat (hectare), and
prices (LE/ton) for wheat, clover, barley, onion,
and broad beans. The second group of data is
needed to estimate supply response of rice in
Egypt. Rice response model consists of area
harvested (hectare) and prices (LE/ton) of rice,
sorghum, and maize. In addition, the climatic
data of temperature (C°) and precipitation (mm/
season) were obtained from FAOCIm-NET :
Agroclimatic database management system.

Analytical Framework
Supply response model

Two types of methodologies are found to be
adopted for analyzing the supply response in
agriculture. The first and most widely adopted is
Nerlovian direct reduced model. The second is

the indirect structural approach that based on
profit maximization framework in which
detailed input and output prices and quantities
are required (Paltasingh and Goyari, 2013). The
Egyptian agricultural market structure is not
function in a competitive circumstance of profit
maximization outline. Therefore, the Nerlovian
reduced form approach will be adopted. Nerlove
(1958) partial adjustment model is a dynamic
econometric approach used in measuring
agricultural supply response for a commodity.
The model is stating that output is a function of
price incentives, output adjustment, and some
other exogenous variables. Gujarati (1995)
argued that a model is described as dynamic if
the time path of dependent variable is explained
by its lag values. A survey conducted by (Askari
and Cummings, 1977a, b) involved over one
hundred of empirical studies in Nerlovian
tradition, it stated that the simplest form of
Nerlovian model consists of three equations:

Al =0, + 0P +0,Z, +U,.......(1)
Pt* = Pt*—l +B(P, - Pt*_1);0 <p<l..(2)
A=A+ 'Y(A: —A1)0<y<1...3)

Where A, and A", are actual and desired area
under cultivation or yield at time t, P, and P,
are actual and expected price at time t, B is the
expectation coefficient, and vy is the adjustment
coefficient. Since A”; and P"; are unobservable
variables, exclusion of them from the above
equations will produce the reduced form.
Following Braulke (1982) and Leaver (2004),
the reduced form equation will be:

At = botbiPutboAvi+bz A +b Zi+bsZ g +v,

where:

bo=0oBy, b1 = a1 By, b2 = (1 -P) + (1 -y), bs =
- (L -B) (1-y), bs = ya, bs = yay(1-B), and vi=y
(uy = (1-B)urs). Such reduced form equation is
called the distributed lag model with lag
dependent variable as independent variable. The
short-run price elasticity can be calculated by:

b,
o =——"—
1-b,—b,
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Fig. 1. Wheat and rice price in Egypt, 1970-2012

Where Pand A could represent some
historical mean of prices and acreage under
cultivation, respectively.

P
85 = bli .. (5)
The long-run price elasticity is calculated by:
b P
g =—*t — —...(6)
1-b,—b, A
However, Nerlovian model has been

criticized by many studies such as (McKay et
al., 1998) because of its ad hoc assumptions and
possibility of rising to spurious regressions
coming from non-stationary time series.
Consequently, the studies adopted the traditional
Nerlovian model with non-stationary time series
have mostly found low values, even zero for
long-run elasticities (Olubode-Awosola et al.
2006). For these reasons, Co-integration
methodology and Error Correction Mechanism
(ECM) are designated rather than Ordinary
Least Squares (OLS) estimation.

Test for unit root

Most of economic and financial time series
exhibit trending behavior or non-stationary
which can strongly influence its behavior and
properties persistence of shocks will be infinite.
Therefore, Augmented Dickey test (ADF),
according to (Said and Dickey, 1984), is used to
examine the presence of unit root and indication
of non-stationary. The test formula is as
follows:

AY =a+pY + Z LAY+ g (7)

Where Y is the series to be tested; p is the
test coefficient; j is the chosen lag length; . is
the empirical white noise. The null hypothesis
H, is there is unit root i.e. the series is not
stationary. Consequently, if the null hypothesis
of non-stationary can’t be rejected, the variables
are differenced until become integrated I(K)
before conducting co-integration test. The
economic time series of variable often become
integrated after the first difference I (1).

Test for co-integration

The intention of co-integration test is
examine whether the set of non-stationary time
series are co-integrated or not. The relationship
between co-integration and error correction
models first introduced by Granger (1981) and
extended by Engle and Granger (1987) for a
single co-integration. On the other hand,
Johansen test (Johansen, 1991) permits more
than one co-integrating relationship. So the
present study uses Johansen co-integration test.
Johansen’s methodology takes its starting point
in the vector autoregression (VAR) of order
given by :

Xt = ||1XI_1+I IZXI-2+' . .+“kxt_k+8t(t=1, .. ,T)
(8)

Where X; is a vector of m endogenous
variables; 11, is an (n x n) parameter matrix that
measures the long run effect of the respective
lag level. g, is disturbance term. We can write
equation (8) in its first difference as:

AXt = TlAXt_1+T2AXt_2+...+Tk_1AXt_k+1—|IXt_k+
St..(g)

Where T, is (h x n) coefficient matrix for II.
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Ti=(=10-...1):i=1,2,...k -1 ..(10)
H=-(1-Hy-.. 1) . (11)

RESULTS AND DISCUSSION

Table 1 shows the results of the ADF unit
root test for all variables involved in wheat and
rice supply response models. The results show
that all variables involved in the model of wheat
supply response have unit root except for
temperature and precipitation. The null
hypothesis of non-stationary was rejected for
harvested area, production, wheat price, clover
price, barley price, onion price, and broad bean
price at level. At first difference, ADF test
statistics were more than the MacKinnon critical
values of all the series at 1% levels of
significance. On the other hand, all time series
of variables embedded in supply response of rice
have unit root at level except for temperature
which is stationary at the level. At the first
difference, all variables: harvested area,
production, rice price, maize price, sorghum
price, and precipitation are stationary at
significance level of 1%.

Since the time series are non-stationary, it
becomes necessary to test co-integration. The
Johansen method provides two likelihood ratio
tests, that are with trace or with eigenvalue.
Trace value statistic tests the number of co-
integrating equations given by the co-integration
rank r. A co-integration equation is the long-run
equation of co-integrated series. The results
obtained from such test support evidence on the
long-run  equilibrium  relationships among
variables. Table 2 presents the results of
Johansen's test for wheat and rice supply
response model. The null hypothesis for each
row is that there is less than r co-integrating
equations. When r = 0, and the trace statistics is
greater than the critical value, we reject the null
hypothesis that there is less than zero co-
integrating equations. The null hypothesis was
rejected for r = 1 implying that there is at least
two co-integrating equations are identified in the
wheat model. On the other hand, at least three
co-integrating equations are identified in rice
model with a 5 percent significance level.

After long-run relationship between harvested
area of wheat and the explanatory variables are
established, VECM is developed. The results of
vector error correction model estimates are
presented in Table 3. The coefficient of error
correction is negative and significant at level of
1% suggesting that about 53% of deviation from
long-run equilibrium is occurred within one
period time. It is also called speed up adjustment
toward long-run equilibrium. Thus, the speed by
which the explanatory variables adjust from
short-run disequilibrium to changes in wheat
supply to reach long-run equilibrium is 53%
within one year.

The coefficient of the changes of harvested
area of wheat in the previous year is negative
and significant at level 1% indicating that the
higher the changes in harvested area in the
previous year the smaller is the changes of
harvested area in the current year. Coefficient of
wheat price is positive, as expected, and
significant at level 1%. Such result is consistent
with microeconomic theory explaining the direct
relationship between price and supply. The
estimated parameters of the prices of the
competing crops; clover, and barley are negative
and significant at level 1% reflecting the effect
magnitude of the competing crops on the
cultivated area of wheat in Egypt. By the
contrary, the price of onion is positive and
significant at level 1%.

According to Hallam and Zanoli (1993), a
high R? in the long-run regression equation is
necessary to minimize the effect of small sample
bias on the parameter estimates of the error
correction model. The model fits better as R? is
0.93 and also Chi? is significant at level 1%.

The results of vector error correction model
estimates of rice supply response are presented
in Table 4. The coefficient of error correction is
negative and significant at level of 5% implying
that about 18% of deviation from long-run
equilibrium is occurred within one period time.
On other words, the speed up adjustment by
which the explanatory variables adjust from
short-run disequilibrium to changes in rice
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supply to reach long-run equilibrium is 18% within one year.
Table 1. Results of augmented dickey fuller unit root test

Wheat Model Rice Model

Variables Level 1°difference  Variables Level 1° difference
Harvested area -2.426 -5.676** Harvested area -1.733 -6.565**
Production -2.535 -5470** Production -2.654 -5.861**
Wheat price -2.154 -5.520** Rice price -2.27 -4.211*%*
Clover price -1.624 -3.815* Maize Price -2.350 -5.074**
Barley price -2.670 -3.915* Sorghum price -1.391 -6.600**
Onion price -0.608 -3.581* Temperature -3.240* -4.417%*
Broad bean price -1.982 -3.922* Precipitation -2.629 -6.007**
Temperature -5.716**

Precipitation -5.010**

** Significantly different from 0 at 1%, *significantly different from 0 at 5%

Mackinnon’s critical value at 1% = -2.5658

Table 2. Johansen's test for multiple co-integrating

Hypothesis Eigen value Trace statistic Critical value 5% Decision
Wheat Model
Ho: r=0; H;: r>0 . 167.62* 156.00 Rejected
Ho:r=1; H;: r>1 0.86 129.77* 124.24 Rejected
Ho: r=2; H;: r>2 0.75 39.39 94.15 Accepted
Rice Model
Ho: r=0; H;: r>0 . 180.72* 94.15 Rejected
Ho: r=1; H;: r>1 0.79 122.14* 68.52 Rejected
Ho: r=2; H: r>2 0.73 72.16* 47.21 Rejected
Ho: r=3; H;: r>3 0.70 26.99 29.68 Accepted

Notes: r indicates the number of co-integrating relationships. *significantly different from 0 at 5%
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Table 3. VECM results for harvested area of wheat

A Area A Wheat A Clover ABroad A Barley A Onion

harvested price price bean price price
price
-0.53 0.00 -6.0E-05  2.8E-04 3.09E-04  3.34E-04

Codntegrationed- 1 7 314%)  (009)  (-0.79)  (0.66)  (6.64*%)  (2.73*%)

Area harvested

LD -0.49 0.00 153E-04 18E-05 -16E-04 -3.51E-04
' (-2.48**) (0.5) (0.73) (0.02) (-1.27) (-1.05)
L2D 0.5§* 0.00 3.08E-05 1.06E-04 -1.02E-05 -3.60E-04
' (3.43) (0.39) (0.18) (0.12) (-0.1) (-1.32)
Wheat price
LD 1583.67 0.12 4.16E-01 -0.22 -0.26 -0.34
' (7.69**) (0.23) (1.99%) (-0.18) (-1.97%) (-0.97)
LoD 1061.26 -0.19 4.17E-02 -0.45 -0.39 -0.02
' (4.42) (-0.32) (0.17) (-0.31)  (-2.55*%) (-0.52)
Clover price
LD -826.41 -0.29 4.36E-01 1.20 -0.51 -1.07
' (-2.92**) (-0.42) (1.47) (0.7) (-2.78**) (-2.24%)
L2D. 974.12 0.54 4.54E-01 -1.97 -0.33 -0.61

(3.177) (0.72) (1.41) (-1.06) (-1.67) (-1.16)
Broad bean price

LD -46.98 0.10 1.24E-02 0.16 -0.04 -0.07
' (-0.68) (0.6) (0.17) (0.38) (-0.92) (-0.62)
LoD 8.53 0.06 -9.2E-02 -0.36 -0.08 0.02
' (0.12) (0.3) (-1.19) (-0.8) (-1.66) (0.18)
Barley price
LD -2649.34 -0.37 -2.8E-01 0.53 1.36 1.39
' (-6.54**) (-0.37) (-0.67) (0.22) (5.24**) (2.04%)
LoD -2782.&7 -0.67 -7.9E-02 1.37 1.37 2.70
' (-6.79") (-0.66) (-0.19) (0.55) (5.22**) (3.9
Onion price
LD 2168.44 0.02 1.84E-01 -1.12 -0.91 -1.68
' (7.3*%) (0.02) (0.59) (-0.62)  (-4.79**)  (-3.35*%)
LoD 948.62 0.06 1.37E-01 -0.54 -0.25 -0.78
' (4.37**) (0.11) (0.6) (-0.41) (-1.77) (-2.14%)
Constant 0.06 47.37 2.66 84.78 16.40815 7.91
R? 0.93 0.55 0.86 0.45 0.96 0.81
Chi? 151.21** 13.11 67.29** 8.97 295.25** 45.08**
Log likelihood -767.64
AlC 68.53

Note: LD refers to first order of lag of differences and L2D refers to second order of lag. Values in parentheses
are Z vlaues. ** Significantly different from 0 at 1%, *significantly different from 0 at 5%.
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Table 4. VECM results for harvested area of rice

A Area harvested A Rice price A Maize price A Sorghum price

Co-integration eq, 1 -0.18 -1.47E-04 -6.62E-04 -6.14E-04
(-1.95%) (-0.85 (-5.35**) (-4.32**)
Area harvested
LD -0.83 -4.10E-04 6.38E-04 6.34E-04
' (-5.04**) (-1.43) (3.12**) (2.69**)
LoD, -0.50 -3.16E-04 4.08E-04 4.18E-04
(-3.53**) (-1.29) (2.33%) (2.08%)
Rice price
37.43 -0.25 -0.48 -0.37
LD (0.25) (-0.98) (-2.66**) (-1.76)
LoD, -227.47 0.09 -0.07 -0.02
(-1.95%) (0.42) (-0.48) (-0.14)
Maize price
LD. -554.87 -0.26 1.05 1.54
(-2.15%) (-0.31) (1.76) (2.24%)
L2D. -268.79 -0.19 -0.22 -0.01
(-0.54) (-0.22) (-0.36) (-0.01)
Sorghum price
LD. 670.80 -0.26 -1.36 -1.99
(1.65) (-0.37) (-2.7**) (-3.44*%)
L2D. 202.59 -0.69 -0.73 -1.11
(0.46) (-0.92) (-1.35) (-1.78)
Temperature
LD 12420.47 10.16 18.13 17.14
' (4.26**) (2.01) (5.03**) (4.14**)
LoD, 9091.40 4.81 8.82 4.79
(4.05**) (1.24) (3.18**) (1.5)
Precipitation
LD. -2317.77 9.49 1.67 -0.48
(-0.51) (1.2) (0.3) (-0.07)
L2D. -3092.25 3.81 4.06 1.78
(-0.68) (0.49) (0.73) (0.28)
Constant 0.02 19.92 -0.02 -0.065
R? 0.85 0.74 0.94 0.94
Chi? 142.64** 73.86** 397.53** 376.18**
Log likelihood -1159.4
AlC 64.02

Notes: LD refers to first order of lag of differences and L2D refers to second order of lag. Values in parentheses
are Z vlaues. ** Significantly different from 0 at 1%, *significantly different from 0 at 5%.
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The results also show that the parameter
estimate of the lag difference of the rice
harvested area negatively affect the change of
the harvested area at the current year. The
coefficient of the second order of lag of rice
price changes is positive and significant at level
5%. Maize, as competing crop, price has
negative and statistically significant effect on
the area harvested of rice. Sorghum price does
not statistically affect the cultivated area of rice.
The coefficient of weather variable which is
temperature has positive and significant effect at
level 1%. The model fits better as R?is 0.85 and
also Chi? is significant at level 1%.

The short-run and long-run supply elasticities
of wheat and rice in Egypt are presented in
Table 5. The results showed that both short-run
and long-run supply elasticities of wheat and
rice are positive and consistent with economic
logic. All elasticities are inelastic (less than
one). A 10% increase in the price of wheat in the
preceding year will lead to about 6.9% and 7.3%
increase in cultivated area of wheat in the short-
run and long run term, respectively.
Furthermore, the area harvested of rice will
response by about 3.5% in short term and 5.2%

in long term to a 10% increase in rice price in
the preceding year. Elasticities were tested in
terms of if they different from zero or not. The
results confirmed that all elasticities are
significant and more than zero suggesting that
elasticities values are reliable and stable.

Conclusion and Policy Implications

The empirical analysis of wheat and rice
supply response at the present study has
introduced reasonable results in terms of both
economic theory and statistical fitting. Inelastic
own-price elasticity of wheat supply (0.69 in
short run and 0.73 in long run) emphasizes the
sizeable price support is needed to attain more
added cultivated areas of wheat in Egypt.
Although rice is one of the important export
crops in Egypt, the results indicated that the
own-price elasticity of supply is inelastic. Such
result may come from the Egyptian policy of
water  conservation.  Consequently,  rice
cultivation has been restricted to clay soils to
control water loses. In addition, rice exports
have been irregularly prohibited during the last
decade. As a result, the rice cultivation has
accompanied by high risk of price fluctuations.

Table 5. Short-run and long-run price supply elasticities of wheat and rice

Short-run Elasticity

Long-run Elasticity

Wheat 0.689**
(0.068)
Rice 0.348**
(0.031)

0.733**
(0.075)
0.520%*
(0.077)

values in parentheses are standard error of the mean. ** Significantly different from 0 at 1%, *significantly

different from 0 at 5%.



Zagazig Journal of Agricultural Economics and Rural Sociology and Agricultural Extension Research 695

REFERENCES

Abdou, A.l. (2003). Responses of Egyptian
Food crops producers to new economic
policies: cases of wheat and rice. In 14"
Congress, Perth, Western Australia, August
10-15, Int. Farm Manag. Ass.

Arafat, S., A. Afify, M. Aboelghar and A. Belal
(2010). Rice crop monitoring in Egyptian
Nile Delta using EgyptSAT-1 data. In Joint
USA-Egypt workshop for space technology
and  geo-information  for  sustainable
development, NARSS, Cairo".

Askari, H. and J.T. Cummings (1977a).
Agricultural Supply Response. A Survey of
the Econometric Evidence, New York,
Praeger Publishers.

Askari, H. and JT. Cummings (1977D).
Estimating agricultural supply response with
the Nerlove model: a survey. Int. Econ. Rev.,
257-292.

Attia, M.S. (1997). Analytical study on supply
response of agricultural crops in the Egyptian
new land. Egyptian J. Agric. Econ., 7.

Ayalew, B. (2015). Supply response of maize in
Ethiopia: cointegeration and vector error
correction approach. Trends in Agric. Econ.,
8: 13-20.

Braulke, M. (1982). A note on the Nerlove
model of agricultural supply response. Int.
Econ. Rev., 23 (1): 241-244.

El-Kawy, A.E.-K. A. A. (1986). Production
response function of some field crops in
Egypt. J. Studies and Res. Helwan Univ.

Elsebaei, M.N.M. (2015). An econometric study
of supply response of the most important
cereal crops, Egypt Alex. J. Agric. Res., 60.

Elsebaei, M.N.M. and S.M. Boghdady (2011).
Economic study on supply response of the
most important strategic crops in Egypt.
Egyptian Ass. Econ. and Stat. and Leg., 503.

Engle, R.F. and C.W. Granger (1987). Co-
integration and error correction:
representation, estimation, and testing.
Econometrica: J. Econ. Soc., 251-276.

Granger, C.W. (1981). Some properties of time
series data and their use in econometric
model specification. J. Econ., 16: 121-130.

Gujarati, D.N. (1995). Basic Econometrics,
McGraw-Hill. Inc., New York.

Hallam, D. and R. Zanoli (1993). Error
correction models and agricultural supply
response. European Rev. Agric. Econ., 20:
151-166.

Johansen, S. (1991). Estimation and hypothesis
testing of cointegration vectors in Gaussian
vector autoregressive models. Econometrica:
J. Econ. Soc., 59 (6): 1551-1580.

Kherallah, M. (2000). Wheat policy reform in
Egypt: Adjustment of local markets and
options for future reforms, Int. Food Policy
Res Inst.

Leaver, R. (2004). Measuring the supply
response function of tobacco in Zimbabwe,
Agrekon, 43 (1): 113-131.

McKay, A.D., O. Morrissey and C. Vaillant
(1998). Aggregate export and food crop
supply response in Tanzania. Res. Cent. in
Econ. Develop. and Int. Trade, Nottingham
Univ.

Nerlove, M. (1958). Distributed Lags and
Demand Analysis for Agricultural and Other
Commodities. Agric. handbook, Agric. Mark.
Serv., Washington, USA., 141.

Olubode-Awosola, O., O.A. Oyewumi and A.
Jooste (2006). Vector error correction
modelling of Nigerian agricultural supply
response. Agrekon, 45 : 421-436.

Paltasingh, K.R. and P. Goyari (2013). Supply
response in rainfed agriculture of odisha,
Eastern India: A Vector Error Correction
Approach. Agric. Econ. Rev., 14 : 89.

Said, S.E. and D.A. Dickey (1984). Testing for
unit roots in autoregressive-moving average
models of unknown order. Biometrika, 71 :
599-607.



696 Mohamed A. Alboghdady

Uadl) zraaal daia i gal 1 paa B Y g ) A ganal (o adl i A1
@) Ao 2alil) daaa

w—‘sc‘J‘)X\ JMY‘M—&‘JJ\@S—M}J\b@@B

DR 8 ey A el jeae Ay yseen B Y1 il (sl (el dlaiad Ay i ) Ayl Caagl
ARy jeae b gl Jpalaal (i jal) Alaied Gl gl A il )l Canas 38 clagd i pall A e
e Judldl plana o o2 ) e dia 0 Juddl ()5S 5833 o) Ll V) Alaia) 73 s i die ) Jusdlas
oAl Alatial Al s o3 A jal) sda A 4l GllM 6 jitue ye Lgadana UL g Antie SIS Aala®@Y) ) sl
e ey o jiiall JalSill jlaal g cail ) laasy) AlSie e calaill Liallaa s duia 30 Judladl & oS HLia) aay
Jsanll 8 acly 53l 5 (Vector of Error Correction Model) Uadl) musal 4nia 73 gai aladin a3 238 @l
Jal gall 5 Jsmmnall (g Ao 5 sall Aabsall (g g3 saill ()55 38 5 cJyshall Jal) 8 23 saill Wl e Cilaglan o
LLaYU i V) 2 sall e 4 ddlial Jualaall et s 2Ll 2aull 8 J seanadl e Jie 4l 320aall 5 3 il
SVAVY) bl DA elldy ) daghes c¥anes 5ol all da s e Flially dilaid) @l psid) as )
Gl Alal 8 Jemndll oy Lulal s Tsine A5 ) J puane Aalisn of Ll al) s Comm gl Sy (Y00 Y
ool s Al Jsil) a1l ol g (Bt il e a5 ppns 5allS Ldlial) Jpealadl) (s el Ll
A Jgrana yras Ailan) AV b a5 Ul il Ll ) el e Uil a8 ¢ 5,31 J semne dalisdd Al Ll
ol Ay e o il LT ey pmaad) (i all i se g Aagd Ml 50 Jsemne paa ) ol s
5 s die Laghygine Cif il g Jishll gadl (A« VY sady juadll ol 4+ 19 sad Caly madl) J gasad
Gl Jine AaS (b all) J seanay de 5 ) dall ad )l 5oy 5 Al b 1 Le 1) 4l a5y 45 pall A mlidl) (O
L paail) Jaaladl) (e laals 22d 501 o e 2 0 e s cAbagiuall Aaluall Giatl 4y 5llae (585 5 508 4 yans
gl &+ oY 5 il padl 8+ YO il Cua Acaidie CailS el el Aig e O V) ¢ ean S Al
el ) e Coba g colpall ) 5 o Bliadl 3 Al gall Leangi () Al J3IA G Gl jaadli (Say sy shal)
oSl el b caadl Sl N1 @l palial bl e cilubadl ) 3LV Akl ol N1 8 5L
& ooV ey 3l Aaliad) Hhalad) du gy of 4ild e (531 a1 ¢ pualal) 2iall MR 5 ) paail alaiiall ye
A ) L e il g jeae

£ s :o 3 ‘
o seal) 38 Faals — AN A — el Sl b daai a2 -

LGB daals — o) )3 — ¢ il e 3 ALY i Ahias Gl Jaaa 30 -¥



	ABSTRACT
	INTRODUCTION
	Data Sources and Variables
	Analytical Framework
	Supply response model
	Test for unit root
	Test for co-integration

	Conclusion and Policy Implications

