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ABSTRACT

In this paper, the consumption patterns of Egyptian fruits were
analyzed using a time-varying paramelerization of the LA/AIDS
model. The modified model provides evidence of a structural change,
which was accompanied with significant change in price and
expenditure elasticities. The estimated elasticities showed that oranges
and bananas were less responsive to their own-price changes when the
structural change factors were taken into consideration. The gradual
change in Egypt fruit demand during the late 1980s would help policy
makers in evaluating government programs and in cnbancing their
attempts to study and use accurate measures for consumption
forecasting. '
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1. INTRODUCTION

Since the introductions of Almost Ideal Demand System
(AIDS) by Deaton and Muellbauer [1980], many applications of this
model have been made to analyze consumer demand for food. Most
applications of AIDS have also involved static and stable demand
systems in which consumers are assumed to fully and instantaneously
adjust their optimal purchase of commodities to current changes in
prices and income. Attempts to incorporate dynamic elements have
sometimes involved using the linear approximation of AIDS
(LA/AIDS) (Eales and Unnevhr, 1998). or to incorporating a habit
effect in the consumer expenditure function (Chen and Veeman,
1991). The question of the stability of the demand system, also, has
been explored through food demand studies. Excluding some
important variables, such as changing in the economic environment,
or consumer’s preferences, will produce a structural change in the
demand system, in which situation turns have serious implications for
policy decisions and forecast accuracy. Observed changes in fruit
consumption patterns in Egypt since 1980 have led to an interest in
the size and stability of demand parameters for fresh fruits. The issues
of whether there has been a structural change in demand for fresh
fruits due, for example, to changes in prices and incomes, or the new
regarding the benefits of fresh fruit consumption, are of importance to
producers’ choice of marketing strategies and to policy makers. One
such change occurred in the late 1980s to Egypt fruit consumption.
Egyptian per capita consumption of fruits has increased dramatically
since 1980.

Per capita consumption of oranges, bananas, and apples
(accounted for more than 75 percent of total per capita consumption
of fresh fruits) has more than doubled between 1980 and 1999
especially apple consumption (increased by twenty folds). Moreover,
bananas and apple consumption was more varying during the 1990s
than during the 1980s. While banana consumption in 1982 was less
than 11 percent of its 1996 level, apple consumption in 1996
increased by more than 12 folds than its consumption level in 1982.
This variability may have been caused by relative prices or non-
economic factors such as health concerns and dietary habits, which
may have caused differential changes in tastes and preferences.

On the other hand, this phenomenon has been hypothesized to



constitute a structural change in fruit demand. The focus of this paper
is that in estimating and testing the stability of demand parameters it
is important that demand models should be properly specified and
misspecification can lead to biased parameter estimates and to invalid
conclusions of structural change (Pearl, 1990). Therefore, a system of
demand equations for oranges, bananas and apples for Egyptian fruit
consumption demand is estimated. These fresh fruit commodities are
assumed to be weakly separable from other consumption items. This
paper presents estimates of price and expenditure elasticities obtained
from a model which allows for differential gradual switching
structural changes in the demand for each commodity. These
estimates are compared to estimates obtained from a demand system
which assumed no structural change.

2. MODEL SPECIFICATION

The gradual switching Almost Ideal Demand System AIDS
employed by Moschini and Meilke(1989) and the linear
approximation version LA/AIDS developed by Deaton and Muelbauer
(1980) are adopted for the present study. The LA/AIDS is linear in
parameters and is a first order local approximation to any system of
demand equation. The (conditional) LA/AIDS system of share
equations can be written as:

ey

Where t represents time, i and k index commodities, W,

represents the expenditure budget shares of the i" are good, P denotes

nominal prices for each commodity, X is total expenditures on the ith

good, P" is a price index and ¢ is a time-wise independent error term

that is contemporaneously correlated across the system. P’ s
approximated by Stone’s share weighted price index:

Log P*:Zf‘/‘v’i log P
2)



A time transition path Ay, is introduced into each equation of the
LA/AIDS model and represents gradual structural change in the
system. The transition function expressing the transition or time path
from one regime to the other is approximated by a linear function of
time t (Ohtani and Katayama, 1986) and defined as:

hae=0 . s ‘ for t=1,§,3, .............. ;.tl*,
?Lmz(t—tl )f(t2 —tl) for t=tl ! [ ,t -1 (3)
y - for t=t;,t;+], ............ , T
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Where

t 1* = the end point of the first regime,
t; = the start point of the second regime,

n = the number of equations in the demand system, and

m = total number of free parameters to be estimated.

Incorporating the time transition path into the LA/AIDS
model yields:

We=a.+y A+2. 7, +5:A)oe P,

+ (ﬂ{ + gﬁ ﬂf{)log-—fg} +e.

- (4)
According to Eq (3),at time t =t ; , the parameters Q; = ( 0, vx, B:)
of Eq.(4), being to gradually switch along a linear time path to Q, =
(7Yi>7kt i Bit @¢;). At t =1, the switch is complete; hence t,
signifies the beginning of the second regime. If t, =1, + 1. the shift in
regime is abrupt. However, with vy ;= 83, = ;= 0, Eq. (4) reduces to
the basic AIDS model. After estimation of Q. t;, and & a test for
structural change can be constructed as a test of the hypothesis that;

Q-Q1=0

(3)

Upon estimating Eq. (4), the following restrictions are imposed on the
system:
Adding-up,
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Homogeneity, and Symmetry
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“Equation (4) is estimated to obtain the time path parameters.
Upon estimation, however, autocorrelation was detected in the
system. Therefore, gradual switching demand model of (Moschini and
Meilke, 1989) was estimated accounting for first- order
autocorrelatiom as follows:

W.-pW =6+y (1,-pA )+2, 7, +0.( - PA, )
(Log P, plog P, )+ 1 +& (1,- pA, ]

X, X
(Log~—— pLog —)+ € (-1
B P P¢,

©)
Where —1 < p < 1 and represents the first-order autocorrelation
coefficient, and 9 is the new intercept. Denoting €; = ey — p €1, the
maximum likelihood estimate of 8o is giving by €€/ T. the
concentrated log — likelihood ratio is given by:

P T T 5
L(r)mzx(tl’tl5p) z_”2“(1082n+1) _—2‘10g O';
(10)

The maximum likelihood estimates of t,", t,;" and p can be
obtained by searching over all combinations of these parameters. The
rejection region of the likelihood ratio test at the 5 percent level for
the null hypothesis, Ho: p =0, is:
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Where (t; ,t, ) are the estimated parameters of t;, t; respectively.
After t;” and t,” are chosen for each commodity, the transition path of
My are then included in each equation of the demand system.

The gradual switching LA/AIDS model employed by
Moschini and Meilke (1989) and adopted for the present study is
specified in first-difference form as:

qu = }/i dﬁi{—i_Zk [J/kdlog pk+ 5ifc d(ib 10g ph)]
+}Bla’log‘X,’ +¢f‘d(jﬁ_fdiogX‘)

EY

p P

Where d denotes that the variables are in difference form.

~-A change in the price and expenditure parameters of the
model suggests that the way in which consumers respond to changes
in price and income has changed.
A comparisen of price and expenditure elasticities, before and after structural
change, may indicate the nature of this behavioral change. Marshallian under
the assumption of structural change and conditional on fruits expenditure are
given by Moschini and Meilke (1989)

(12)
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) Budget shares are believed to shift gradually with the shifis in consumer
preferences. The time tramsition path in each equation should catch the gradual
switching trend. Thus any potential bias in elasticity estimates caused by structural
changes should be small.
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Where W, is the mean of the i good share in total expenditure
after structural change. To obtain elasticities prior to the structural
change, the @ parameters in (13), (14), and (15) are set zero and
substituting w;, ( the mean of the good share in total expenditure) for
Wiz. To compare elasticities evaluated ai the same level of the
excgenous variables, the mean of the estimated share over the whole
period is used to represent wi, and wy, is obtained by substracting
from w;, the average bias measure (Wia, W), However, budget shares
are believed to shift gradually with the shift in preferences. The time
transition path in each equation should catch the gradual switching
trend. Thus any potential bias in clasticity estimates caused by
structural changes should be small.

3. DATA

The fruit demand system to be estimated on a per-capita basis
includes oranges, bananas and apples. Average annual prices and
diszppearance data for these commodities from 1980 to 1999 were
collected from various issues of the Annual Statistical Book in Egypt
and various issues of Agricultural Economic Bulletin.

4. ESTIMATION AND RESULTS

The proper time transition path must be obtained prior to
estimating the gradual switching regression model. Maximum
likelihood estimates of the gradual switching LA/AIDS model
specified in (9), with the homogeneity and symmetry restrictions
imposed, are obtained using SHAZAM package. Since (9) has
discontinuous derivative with respect to t;, and t;, we search over alj
possible combination of t;, t,, p for the values that maximize the log
likelihood function.

The time path for various values of p are listed in Tables 1 to 3.
For oranges, a structural change began in 1987 and ended in 1992
(Table 1). Conversely, the transition path for bananas began in 1988
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and ended in 1996 (Table2). The switching period for apples began in
1990 and ended in 1997. The coefficient of autocorrelation in the
three commodities equations based on their time transition path is
0.48, 0.64 and 0.15 for oranges, bananas, and apples respectively. The
maximum likelihood estimates, conditional on the optimum value of
ty, tz. and p (12) for the gradual switching LA/AIDS model are given
in (Table 4). The equation representing apples is deleted from the
system to avoid singularity condition. The parameters of the deleted
equation are recovered using the restrictions imposed by equations (6)
—(8).

Over 80 percent of the price and expenditures parameters in
(Table 4) are more than twice the size of their standard errors. All
expenditure parameters are significant at the 90 percent level or
above. Likelihood ratio test statistics distributed as chi-square are
computed to test the hypothesis of no structural change. These
computed values along with associated degrees of freedom and
critical values at the 0.01 and 0.05 probability levels are given in
Table 5. The Hypothesis of no structural change in all categories is
rejected at either the 0.01 or 0.05 probability level.

The above tests provide strong indications of structural change
in Egypt fruit demand. The impact of such change on demand
equations and elasticities can be seen by evaluating the price and
exenditure elasticities with time transition path as presented in Tables
6 and 7. Bananas and apples are more price elastic demand than
oranges while the own-price elasticities are relatively more elastic
than the cross-price elasticities . the cross-price elasticities show that
oranges and apples, are complementary, but not significant.
Furthermore. our results show that orange and apple are not substitute.
However, structural change that occurred during the late 90s may
support this results. Oranges and apples portrayed as luxury good
while bananas is characterized as necessities.

Equation (12) was also estimated without time transition path
as reported in Table 4 and their corresponding elasticities in Table 7.
The own-price elasticities and expenditures ¢lasticities are higher in
absolute value if structural changes are not considered. With the
structural change factors taken into consideration, the estimated
elasticities show that these commodities, except apples, are less
responsive to their own-price changes.
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Table (7): Conditional Elasticities without Time Transition Path.

Elasticities of Prices of Expenditure
Oranges Banana Apples

Oranges -1.13 -0.34 -0.09 1.53
(0.012) (0.027) (0.201) (0.042)

Banana -0.26 -1.09 0.29 1.05
(0.038) (0.177) (0.141) (0.091)

Apples -1.58 0.75 -1.48 2.09
(0.063) (0.285) (0.226) (0.151)

5. CONCLUSION AND JUSTIFICATION

In this study. empirical estimates from the LA/AIDS model
using gradual switching structural changes were obtained to evaluate
and examine the demand for fresh fruits in Egypt. The study strongly
rejects the hypothesis of no structural change in Egyptian fruit
demand. Instead, results suggest a gradual change, starting in 1987
and completed in 1992 for oranges. Conversely, the transition period
took 8 years for bananas to be completed (1988-1992). The switching
period for apples began in 1990 and ended in 1997.

) To assess this empirical finding, Egypt started in 1987 applying
special policies and programs to enhance the agricultural sector.
Therefore, the production of fruits between 1987 and 1998 doubled
from its 1974-1986 level U.N. Production Year Book. Furthermore,
there were extensive health programs and food consum ption concerns
regarding healthy nutrition. Orange consumption (1987-1992) also
increased during this period because of these programs and the
reduction in exports especially to the Soviet Union, which was the
main market for Egyptian oranges. These factors besides low prices
enhanced orange demand and orange consumption. Bananas and apple
production also increased during these periods and, therefore,
increased supply in the Egypt markets. As a result of these factors,
prices decreased especially in apple market, which has no foreign
markets.

The structural change is found to have a significant impact on
the estimated parameters of the modei. Estimated elasticities,
therefore, show that oranges and bananas are less responsive to their
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own-price changes when the structural change factors are taken into
consideration. The finding of a gradual structural shift in expenditure
on Egyptian fruit consumption during the late 1980s suggests the use
by researchers of gradual switching demand model or the use of
dummy variable modeling fruit consumption for policy analysis,
policy evaluation, program design, and forecasting.
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