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AI'STR{CT

in this paper, thc consuFpt;on pattc.ns t]1 E&Iptian li1lits rvere

anal\zed using a lin.'\arying pardn€lerizalion ol lhe l'ATAIDS

nod.l. The nodiued model provides c!idence ola srructural change.

ahi.h sai acconrpanied wirh significa change in price and

.!F.r.iture elasricities. The estinated elasticilies shoved lhat o.angcs

r.,.j baxanas !\ere less responsi\e 10 fteir 01\n price changes \\hen lhe

n.r.turaL .hange 1a.bri lere laken irto .onsideration. The gradual

.hang. rn Lelpr fruit demard durnrg rhe late 1980s \\oulLl help poliov

makers in e\alualing goremnlcnt programs and in cnhanci'rg thcir
anompls to stud) and usc accurare measures for consumption

forccaning.

KeJ wonls : aurotonelaLed errot-d!]tatl , elastiLitirs . gr&l*
witthi g regrossitn, Lo"uids snu(:tur.l] chtlnge.
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r. INTRODLCTIO\

Since the introductlons of AImosr ldeal Denand Sr;ter:t(AlD\r b\ Dedl.,n aro \4Uet bcuer lio8U1. -r.nr dpprrc.rj.n. i th.
model havc been made to analjze consumer denand lor f'ood. \Lisr
applications of AIDS hare also in\olved slatic and srable demand
slstems in \rhich consumers are assumed to lirll! ard inslantaneousl\
ad.jusr their optimal pLrrchase of commoditics io currcnt changcs in
priccs and income. Attemprs to incorporate dtjramic elementihave
-r'rcrime. in\u.\!d ,r.,rs rnc t rcdr .fp;.,;rnJ..,n or AtD\
(LA,AIDS) (Eales and Unnevhr. 1998). o. lo incorporaling a habit
el]ect ir the consumer erpenditure tunction tChen a d Veeman.
1991). The question ofthe srabiliB olrhe dcnand s\s!em, rlso_ has
been explored througlr food demxnd nudics. [.\!ludine sone
rn p fl:rrt \draDre. ,u.l ... h-ngrr : .n.,,n ,,".
or consumer:s pret'erences. Niil produie a itruclurai chanqe in fhc
d(mind.\nlrn. r.rhr. .'trd.,o tu r,..,,\..(-o-r n,o,.1,,.,",
ful:c) J(-i. I. ano l.rr(d.t d.-..r:.-\ Ub.e1(c ..,"n!e. .n nril
consunption patterns in EElpt since 1980 have lcd to an inleresr in
thlj size and slabilio ofdemand parameters lbr liesh lruits. The issues
of whcther therc has been a saructural change jn demand for lresh
fruits due. for example. to chanees in prices and jncomes. or the new
rcgalding the benefits of fresl firit coDsumption, a.e ofimporiance to
producers'choice ofmnrkeling strategies and lo polic).makers. L)ne
such changc occurred in the late lgltos to t_!],pt fiuit consumplron.
Eglptian pcr capita consumption lrf fruits has increascd drancrlcallv
.inc< 1q80.

Pcr_ capila consumptiot of oranges. bananas. and applcs
(accounted tbr more than 7-q percena oi totai per capita consurnprion
of fresh fruits) has more rhan doubted benrccn 1980 and 1999
cspeciaily appie consumption (increascd b] rwc t\ tblds). l,{oreover.
balanas and apple consunplion rvas morc rarying during the 1990s
than during the I980s. While banana consumpliur in 1982 \las less
lhan I perccnr .,1 l\ lq,,o rercl. apprr co..Lnrprion In oqo
increased bv more than 12 tblds thar ils consunption level in 1981.
This variabilil mav have been caused by relaiivc prices or non
economic t-actors such as health conccms and dietan habits. ahi.h
mar har < cau.cd u rr rcrerl rat . hantc. i.r rd.lc. and pr..:e.-n. -"

On fie othcr hand, this phenomenon has been h\pothesized to
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oonsritute a st.uctrlral change in ftuit dcnrand. Ihe lbcus ofthis paper

is rhat in estimating and tcsling the stabilii of demand parameters it
is ;mportant that demand modcls should be pruperi,v specil-1ed and

misspecification can ,ead to biased parameier edimates ard m ir\alid
coDciusions of structural change (Pearl, 1990). Thcrefore. a s)stem ol
denand equations for oranges, bananas and apples ior E8-vptiao fruil
consumption dernand is eslimated- These lresh Iiuit commodities are

assunei to be reakl) separable liom othcr consumption ilems. This

paper presents estimates of price and expeo.lilorc elasticities obEined

lrom a rnodel *hich allo\is for differential gradual s*itciring
siructural chan!:cs in the demand lbr each commodii) Thcsc

eslimarcs are compared lo estimalcs obtained tiom a demand slstem

$hich assumcd no structural change.

2. MODEL SPtrCITICATION

The gradual s\itching Almosl ldeal Demand S-Ystem AIDS

employcd b} Moschini and Meilke(l9lt9) and the linear

appro\inlalion ve.sion L,A,/AIDS dcvcloped b] Deaton and N{uclbauer

t1980) are adoptcd for the preseot study The LA/AIDS is lin€ar in

parameters anJ is a first ordcr local apprc\imation lo an] slstem oi
riemar:d equalion. l'he (oonditional) LA,/AIDS system of sharc

equaiioils can be written as:

v..c/ L/logP glog,X."e

(1)

where t reprcsents time. iand k index commodiLies, w,
represents lhe expenditure budgct shares ofthe i'' are good. P denotes

nominal priccs for each comnodity. r is lotal expendirures on lhe itl
E.'.,11. P ,5. pri.eIndc'. and e:'.r time-$ise r'rdeperden' rro.'en't
ihar i. .onternp.'ane"u'l) correlatcd 3i1s" ''rg 'r'ren' P r'
approxinraled b: Srone's share weiShled price index:

Ioe D*=l',.,,. loe P
(2)
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A time transitidr path i,h is inlroduced inro each equation olthe
LA/AIDS model arld rcpresenls sradual strLrctural changc in the
systcm- l he lransilion funcrion e\pressing dte ransition or time patll
frorr one regime to the other is approximared b) a Iinear funcrion of
time t (Ohtani and Katayam4 1986) and defined as:

Ir,=0 fbr r= 1,2,3.................rr*.
r'.. 0 I ,, (', I I lor I-l .... .....t -l ll,
;\,, I lJr r.1 .t 1............,1
r' l-m (n-1, .t m (n l, l'\r

I - lh( eno po nr o lhe 'trrl reptmi.

r - Ih< -la_r poinr ui lhe .<cond r(si re.

n = the number ofequalions in the demand j\dern, and
m = total umber oftiee pararneters to rre eltimated.
Incorporating $c time rransition parh inlii the L{ {lDS

model vields:

"I

W,= a,+ y,2,,+Zi(f + d )-")tor p -

+18,+Q )",,)bc*+e"

According lo Eq t3 )- al lime I - r | - fie par-dmeres er ( 0. y*, F , )
ofEq.(4), being to giadually switch along a lfuear time @ to e :
( Ty, , I * + 6&, pi + OOi ). At t = t , ihe swirch is compldq h€f,ce t2
signifies the beginning ofthe socond rcgime. Ift2: t I + l, tte shift in
.egime is abrupt. However, *ith 7I;:656 = fi- 0- Eq- (4).educ€s to
the basic AIDS model. Aftff esti&atioa of q tL and tt a test for
structual chatge can be constructed as a test ofthe hypoth€sis liat:

Qz-Q,-0
(s)

Upon estimating Eq. (4), the followirg restrictions are imFed on tie
system:
Addiag-up,
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L, d. , =1,t, y ,=r,t, y,,=0,:, d,=0,t, !i=t), \t 0 t'1)

(6)

t, r-=0,t, d,,=o:
(7)

Homogeneif). and Slnrmelry

v,,=v,,.5,=6,,
(8)

Equation (4) is estimated to obtain the time paih pammeiers-

tjpon estimatioL hore.ver, autocorelation \las det€cted in the

slstem. Therefore, gradual s\litcbing demand tnodel of(Moschini and

Meilke, 1989) was estimated accountirg for first- order

autocorrelatiom as lollows:

W,, - pW, = e + y (.)., - p)',) + l,k ly,r+ 6,r(,1, - p)" h-,)l

iLot< Pt, plos P h,) +Lp,+ 0,q,,- pr",,-,1

t\/
1t op4-- pL,ty4-!)+ p - oePP

(e)

Whcre -1 -< p < I and represents the firslorder aulocorclation
coelilcicnt, and e is Lhe new intercept. Denoting 3, : ei, - P e,, r. thc

m:uimum ljkelihood estimate of 6oi is giving by €'€/ T. thc
concentrated bg likelihood .atio is given by:

tr
I tt.t.Dt--: 1l,rs2ll lr- log6-'')

( l0)
Ihc marirnum likelihood estimales of tr'. tiald p can be

obtainid by searching over all combinations 01'these parametcrs.'fhe
rejection region ofthe likcljhood latio tesl ar dle 5 perccnt level for

rhe null hipolhesis, Ho: ii - C, is:
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L,,-*qi',ti, i' ) - 1,,,-*d'.;' i' = o), i,/
iiLr

where (1,". t.")are the eslimated paramL'ters oft , tl respectirel\

Aft.r 1r'and ti are chosen lor each commodiq. the tran\ition pa$ of
/,i,rl are thcn included in each equalion ofthe demand s)siem

The gadual s*ilchiog LAJAIDS model emplo)ed h)
\'loschi i and Meilke (1989) and adoptcd for the presont stud) is
spccified in first-differencc fbrm as:

dw,,= y,dA,,*z, ly.tdtos p,+ 6, Lt(.Lt,hep .)l

* 6 ,ttog\ +otr ) lbe4tpp
( ll)

W-here d denotes thal lhe variable: are b difference form.

.., A change in the price and expenditure parameters of the

modei sugSests that the 11a1 in rvhich oonsumers respond to clanges

in price and incomc has changcd.
A comparjscn ofprice and etlendirure elasticiti.s, before and after structurnl

chalrge, nray indicaie the nature oftlis behalioral change. Marshallian under
'n< a..u rpt.un " Jr-LIuIc ( dnge 01 rL;'' e\pe'd 1e..1
!rv$ b\ trloschrni dld \4eillie ( lq8o I

v +S
-=t " tR-rAt 1APY ,,. 

.,

tY,+6,,r

w,,
P1Or,#",,

(i4)

0) Bud8"t .h*" ar€ belicved to shifl gEdually *ith the shiis in @Irsuer
prdf.rmces. The rime ]i&siti.n path in eacn equadon shotlil .ar* thc graduBl

srvilching ft . TliN any pot tial bias i. elasticity estima&s caN€d bv sulctural
changes should be smal,.
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r0*dt
t;|'= 

,L! L+)
\t,.,

. \alrereU."i,themeanoflh(i guorl.t.are',,.r,*r!rJl,r.
dlrer .tntcrural ch"rce lo obla,r clast.cirie. p r t. rne .,ru., ,r,l
change- the O paramcters in (tj). (11), aDd (15) are ser Tero and
substitfiirrg \a," ( tlr!'rnean ofrhe good share ilr toral expenditure) ior
\'.,,,,. I'o compare elastjciries evaluated aL thc samc lercl of rhc
excgenous ,'ariables, 1he mean oi tle estimated share orer the \1hole
perod is used to represenl w,", and ilib is obtained b) substlacting
frcm \\," fhe average bias mcasurc (w," *,,5). llowever.iudget sharci
are belicved io shifl graduallv with rhe shift in preferences.-The time
tmnsition path in each equation should caich tle gradual s$itching
trefd- Thus an) potcntiat bias in elasricity estiirates causecj hi
nncrr ral rhdn!(..nollJ he.n all.

3. DATA

,Th( 
lruil Jemafld.\.lem ru hc c\limated oo a p<r-capita ba.i.

n\ uJe. ,,rrng<.. ba ar,a. and apple. qrerag< r nual pricc. a1.l
dr',ppsrranl< ddla ,^r thcs( c^mn d.ties t,,m tq80 r, lgqc *rr.
collected lrom various issues ofthe Annual Statistical Booi i,. egpi
and various issues ofAgricullural Lconomic Bulletin.

4. f S'I'L\IA'TION AND RESULTS

Thc propcr timc rran,ilron path rr.u\t bc ublarncd pn^r r.
c.lr,n.rrrn! rle graduat suirching ,r$-e\\r,,rr rrodet. 14a\rm.r-,rxclrruoJ e<lrmale. ol rhc erad.rrl .$itchin! IAAIDS mooc..pecilrcJ.n ror. $llh the humopcneirr arrJ srm-rerrr recrrrcri,,n,
rmpu.ed. are ,.brained u, ,t S A/^\4 piJtaec. r1".. ,qt t,.,.
dr.clntrnuuur dcrirdt.\L ,!irl respecl tu 1.. dnd I . $e .earch, !er .
possible combinatioD oftr. lr, p for the values that ma\imize the log
likerihood t'unction.

, Th< rim( fiarn f^r !ariou, \atu(. ot p .r; .j.rcd rn i-btes ro r

r:r.yn]B(, a.rnrj.urai ctance brcan rrr ..rl ..rnJ 
e,ided r t,,i):

(Table I). Conversely. rlre lransirioa path for bananas beean in 19Bi
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and ended in 1996 (Table2).'l he i\itching period 1-or applei began in

1990 and ended ir 1991. the .oefficienr of aurocorelarron ;n the
rhree commodirie! equalion! based or dreir lirne i.ansiiiDn parL i!
0..i8, 0 64 and 0.1j r'or oranges. bananas, aDd apples.e5pe.liv.l) The

niaximun likelihood estimates, condiiional on tI€ oplimum vatue oI
tr, rr. and p (l2) lirr the gmdual s$itchi g LdiAlDS modclare sncn
in (Table 4). The €quation representing apples is deleted from the
systcm to avoid singularilv condition. 1he parameters ofthe deleted
equation a.e reco\,ered uiing $e restrictions imposcd by cquations (6)

(8).
Over 80 percent of the pricc and cxpe.dilu.es parameters in

(Table 4) a.e more thar hr;ce lhe si^ ol tLeir slandard errors. All
c\pcnditurc param.lers are significanl at dre 90 percenr lelel or
above. Likelihood ratio lell slatistics disi.ibutcd as cfii squarc [e
computed ro tesi ihe hlpolhe\is of no smcrural change. Thcse

compuled !alues along \\ilh ailo.iared degrees oI freedonr a.d
critical \alues al lhe 001 and 0.05 probabilit lelels a.e.,rnen in
Table 5. The Hipolhesii oI no structxml change in all categories is

reiecl.d ar eilhcr thc 0.01 or 0.05 probabilit\ le'el
lhc abo\'. r.sls proride strong irdications ofslruclural change

in Espi fruit denrand. Ihc impact of tuch chargc on demand
cquations and clasricirjes can be seen b) e\aluatirg the price and
exenditure elasticjries \\;th time ransition path as pres€nted in Tables
6 ard 7. Bturanas.:nd apples arc n]oi. fii.e elastic demand rban
oranges illile dre osr pricc .laslicirl.s re rriariveh nore elastic
lhan the cross pricc .larriciriei . rhe..osi-lrice ei3sri.iriei ihr$ thal

tLrrthennore. our resuks sho!\ thal oralge ard aDpl. ar: n, : iuhiiilul.
However, stnr.txral chanue ihai n.curec drrin!:l'. l;i. qn! mal
support this results Orangei 3nd apple: Drrnra\ei xr IL\un :ood
while banams is charactenzed as ne.eiiitrei

Equation (12) $aj also.stimlicc \ilhrrl ii:ne rraj1iitron path

as repl,Ilcd in Table .+ and rheir cores*-nJrng :l:j:i.li3. i. Table l
Ihe o*n-price elasticitic! and e\penditurei . anl.i:i.j .rc ri:-hcr in
absolule lalue it slructural changes are !..: .,rn.icer.d \\ ith rLe

srruclural change lactors laken lnto.onsrd.-r:Iinr. J:r r;iirnatcd
ela$ici.ies show drar these commodiriei- e\.ep! :epi:.. ar3 l.is
rcsponsi!€ 10 rheir own-price chaflges.



I

E!'

3

n"

- :::

E

F

.
1

:

1

3c
1

1

I

..,]

3

E



-:.-



F

s

F

3

c

9

L!

.r3 !g

@i:

o

o
e9'i9

;;

i,

c
E

o

.

9

.E
t!E

t:
3i
z u..

f

;E

a

g

I

E]

i



: Cotrditional Elasticities without Time Transition path_
Elasticities ol Prices of Expenditure

Omnqes Banana Apples
Omnges - 1. l_l

(0.012)
-0.3,1

(0.027)
-0.09

(0.201)
1.sl

(0.042\
Banana -0 26

(0.018)
1.09

(0.177)
0.29

(0.14r)
r.05

(0.091)
Apples -1.58

(0.063)
0.75

(0.28s)
-1.,18

(0.226)
2.09

(0.151)
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Table

5. CONCI-LSIO\,I\D .ILSTIFICATION

In this srud). empiri.ai esirmalcs lion rhe LA,,AIDS nodei
using Eadual s$ilching srrx.turai .ha gei \cre ob|aired to e.raluate
and e\amine thc demand ti. liesh frxli-r ir Eslpr. I he stud).strongly
rejects the hlpothesis of no itirctural .h;ng. in LS,rptian fiir
dcnrand. Instead, .esuhs slsgen a gradual change. sraiing in tOA,-
and completed tu t9l2 for riinges. ionrer,<ty. ile transirion period
l^rk 8 \Ldr, t.- oaiatri. ro b.., .lol(.eo,,ag8- ooi, Ihe.sr'Lcl ng
pcriod lor rppre. -egan In 0.,.i .ni <id\J il oo-

To d5(c,. l-,. e r p,r.a. t-no Jr!. r g.\ pr ...ncd ,n . 08i appl) rng
special pol rre. airo D-ogrdnr: r, .,,1-an,. r"e agricutrural ie, ro,.
Therel'ore. rhe producrion ol frui6 betleen 1987 and 1998 doubled
fron its 1974-1986 lcveL U.N. production year Book. Fudhermore.
thcre were.extensive health progams and lood consumption concem;
regarding healthy nutrition. Orange consunlption (1987-1991) atso
increased during rhis period bccause oi these piograms aid rhe
reduclion in exports especially 1() thc So.!.ict Union. Ehich war rhe
main narkel for Eglptian oranges. Ihese factors besides low priccs
enhanoed oraugo demand and orange consumprion Bananas and apple
or.'du.ri,'n ai.c rr-crea.ed drrint thesr peri.d: onJ. rrer.hre.
.nLredsed \LDph in the Fg\pl ma$er.. \. -...ulr or rh..e ihcror..
0rrcer decrca,ed c,p,cirll\ dpolc mar\et. u-r-r has no forcien

. I ie structural chargc is lound to have a jignificant impact onthe estimared parameters of lhe modrl. Est;aled elasijcities,
therefore, sho$ that oranges and bananas are Jess responsive to their
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nsn price changes \\hen the structural change lacto.s are lakcn inlo

.onrideration. Thc finding ofa gxadual s$uctural shift in expcnditure

.n Eglptian tiuit consumptioo during the late 1980s suggcsts the use

by researchers of gradual s*itching denand modcl or the use oI
dumm) variable modeling fruit consumprion for policl analysis'

polio) cvaluation. program dcsign, and forccastinS.
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