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ABSTR.ACT

Wheat is considered one of the most important cereal crops in

Egypt. Atler the adoption of tl,e economic reform policy, farmers

became respor]sive to many variables in rnaking their farm decision

especially in the long run.

The rnain research problem is based on the assumption that

farmers of wheat are positively responsive to the economic incentives.

In contrast to that the governmental interventiotls in price policy, i.e.,

the procurement prices and quotas system, adversely aftbcted farmer's

response. So the main objective of the present study is to test the

reliabilit-v of the stated assumptions, to determine the variables most

aftbcting the acreage respons€, annual and fulitime period respofise

for wheat farmers.
To achieve tlte main objective, some distributed lag modeis

have been applied, 1.e., Marc Nerlove(1958) and Robert Solow (1960)

nrodels fcrr wheat acreage supply response in Egypt, the period from

(i980-2001).
The results irrdicate that according to Marc Nerlove of partial

adjustrnent model for wheat supply response functions. there is a

positive respoitse to the yield of wheat, and relative price between

wheat and the cornpetitive prices of other crops, 1.e., sugar cane and

faba bean.
-21-



Ou the other hand, the resrrlts inilicate that accordiing ro Robert
Solow rnodel fbr wheat 

lupply response functions, tfr"." #" poritir"
responses to the yield of wheat, which reflects the role of technical
change in increasing the cultivated areaofwheat a,drelativeprice
betweeir wheat and the cornpetitive prices of oth.r".opr, r.n.. ,ugu.
cane and faba bean. Also there is a positive response to the rerative netprofit between wheat and murti-cut berseem, therfbre the role of
agricultural extension srrould be emphasized to increase productivity
and net return of wlreat as an incentive to expand wheat area.

Key words: supply response, supply elasticities. infinile tlistrihuted
lug, Marc Nerlove, partial adjustmeir mtsde!, Robert
Soksw, Durbin,s h test, Engle LM rcst, stepvtise
regression.
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.p G ejilt u4;s L.U1i*1

dlJLJt J3'.r.q iF4:r4

;j{+1. I --"}Gll a*L} - 4-cl;jll +$ - q..l_,Jl :L;!yl .*i

L.rl"lt . t

. r-.* ,J 4-Ul is$lJI."Y1 4rnl"lil! 
"+ +Jl ,-k*1-:* rt" g*sli jii,i

a*L*JlJ qt ,-+ll ,;I*,-t ^ " i=1 ., o t-- o/ot o (!of f F+ *1** d.1*=

J,:. ui iJl,i}l ::+.:.(Y.. -\-114.);Jiill J)li qr,,:3f .slc a+f r.:-^:f
.g*ill Jj-J iJ+S)l i;Jf ill .',1- J- lut .13l alri 4+l-i1 4{JJt &=J
L*1+- ,j--J+ll IJ'--!J . 3hiX iL l,lV :c,j ;l-:ill 1prr.,] -t-ri. * c:5
Crl-Jj i:t.r-, J't+i)l 3,s".r i;la,.:l J.i gi 'i $ r.5;,,a*jl .9.:r .^",ayi;r-ilt
65-rl-++Yl +-l_pll-s J*4""111 C".r r,rt] 16i" i.:.r,:^.:,lol:.-J .1.r:] p,,,i- ,ddl
,,,i(ji-Jl ,1 Jl ,r-- )L;i .e Ujyi ,:rL;Ji* err ,L*lj: i*rl_,_ll ,_ll*t_ 

":.tqi- tii-X +JJl cl-i .rJ1 crVr^::t cil c,-ri dx]Jy ..s31o)t .sl r*s-Jl
cll ..,t JJill aS^J S.Jr, .$rl_rj d +c.+ {rjll ,J**lJl a+r_l _rgil
.s-ilJjil 11 Lilt G_lc ri1-|" f;lii cnr.=i Ui dLi y a;r1_;iiyl *t;*;:ll
J +*:J i+c.iJjli t+tii_yl c-.:t;13i11 .slc k#1s4 L-1. 4i,+_r rq5 r^=oll

.i,tjr*ilI CXI e^iJl -;:r.: c*_st-r L.br_j .,r 4_E& e-ill

LljJl iJg.".r.r
i::'*.j-ll ;r-'; -ll +., ,-Jt -!')iilr -:lI os )-'):t;jS-:^.j*5;
i+ "rlci-'Jl J**l - ":l .-1::-_l :+-- d *- cs:tl $jll a_Lij a.c.r;Ji 2'rE
,i ,r--.:st -t-y.rl -^.J :;d1 jl *.i ,"j- .J4 qiiii.rrLJl -* _;',6i1 . ;.^iil
.iiJJl 4-=!-*J l.:lj;t a^1* -H _GjE :;qj dJ-c ..r,;;Jl: ,.jjj,J1
! -;.iis ;"'-L <- d=ll e S)t +_,r+ jJ^J+ f1-!Jl l!! G3 it;;Jl .;ti .iil_l

fi jl-JYl ,1 ^. ^\, .r"--=Y j. * r^ +J9rll ;-*,-irl!-:;j +I3ji r.ar,--,

;g j;*1=.1' jll A - ,ril-;lt .t UL jrLiy J-J e+ .;ts +JJ.l!
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,r-----r C-JillJ Jl..-l- Jl elJ: acl;; c.r" f l;;Jl +JS Jl .gri t* rnU.it- Jl

'.' tii g;JL--l+yl -u.;3*ll6;"i: Y ar-t_.ri :Ki .s_=i r-!.-L- ac.t;;
i;JjA"ll ULJI .iLlJilt g,r ,,:C.ai. ii.:.* J! &1+,SJl u:+ +JJ: J^ .i_K:lt
,,--ic'lJj S_,._l ed.r:!+Yt +_,-rrlt oUJ.i l1AA ttri !t+ e. i : .e+.fc.

., .,'' Lll: .r"JJt 
"r_$s 

&Litl !i!j ;t-yl +.:.: JEILlya;r jrij

Lt.;St r-i.:a . y. 
1

e-EIl 1-r-p 4+1+L"l ,-Jl3: 7.:iii j 4*lJJl bfd rs*,+:jl ,-!rdt ,Jt +
i:,1 *uL.Lri*l & -ij,:,3i ,:fu GJt ,:itj*ijJt *i .Jr -i_f_d L). ^ sA
JJ*iJl dSt d r:1:+isll ,+l a+,:1.,yl l+_rr -xS d. l+{ (4c.Jji^:l e*ill
Jt &_sIt JUI+y ,e-ill ,.s.cJljJ 4JriJl Lli'i..,yt ;tri;3 .LL &ll is-r^Jl3

,J J-y:Jl i .4I^LSll a,1+:*Y1 ,j+ii.:l1l3r.;.:il ejD\lt ip.Jf l;;;lf
,r--s 1;1-*11 .9:J :J"L$l Llsi.Yl c;ris: *r tar :G;i-Yt jS.J,Jl .:l+--dl

..5r1, 'ii!l *l ,.:lt i*tr.,, ,.19

clUl+ll _;.rL,ar3 d,:ir+ll  IdJHl . y

(h{arc Nerlove) .._el}i e};L 6i;r.r ai 
:ri. ,l slc, 4-lJJl ,:rr;icJ

,g;;-.Jl e1l--3-! jl3r ;,::il .ri i.r:L;!yl 
e rtXl J&ii d. "Ji4c! ,.sSJ"Er$l

,4 h C al&*Jl crt ri:.ll ar. +.:,Jl gJLirJ aJ1S.l3 o;-![ iJxJ IJEj dih3
:+rJ13l 4i;*Jl *i d J$ 7r e.: .ril e .alljl

Yi=a*FX,-r+Ft (1)

.*.s
(t)JUl eUl .# (Desired Acreage) $rl_r_r , ,r.!l g-ijr a-1*= yi

.(t-l) d+lJt eLJl #iii:*.lt &l *i:^ll=Xt r

..,.lt*;tt iLill s= = l"rt

*---a (y;) JLJI dJt Gj kislJJ it-,c,;Jl e.dl 4sl*.4  y 1:!:_r
.{1} alrt*Jl jri: iltJl ora (53 JS*! ][i JSL.j ,rAl.it J*tr, J*,t"a iljl j

{Actual Acreage) aJIjJI 4=ul 
"l-9$ 

L;:1r; +,i .rj_H,,o-_SJ elll_l

i



Y, = cr)" + []7. X,-,+ (i - I) Y, r + p,

y, = 6o + 0,x,_, + $ry,_, + p,

'--t-

jl*i :jlr5r .jLJl aul # (\-,) *-1r; *r*;Jl ioi Jl t* Ji (Y,)
jo",----"Jl .ss HiXl .-r ,iii :A L iilp (.y, - y, ; 1l*ili i-1*11 # r=,jl
'i ril ^','rir:, "++iJrS- 

j#:.q:+.:-,-;.4-.s:ii:.9 (Y,-\, ).:*-.J,
*l-+.'rJi rr+--; f*l -; -c:i -:: .,.rc :ti .ij-s,jrn)i ;31*i;e: j;,-,

; jt-rs (Partial Adjustrneut h,lodel) ;j+J!

Y,-Y, ,:l.(Yi-Y, r)

.'. Yt = t Y; + (i - I) Y,-, {2)
a+lr1 .'J aJb ,rlc, Jj.-*ll * (1) ejrUl cFt: (t) alrl*jl Di-LJ

;aalt3l .1a;njl

(3)

. (t) JlJI ftJl d a-,tiil +';iil1 J..=*ll i-L.
.(t-1) j+LJl rlJi # arU:t a-c;yJl J,.:-ll 4=L*

(0 < 7" < l) (Coefficient oiAdjustment) ,!r.ill ;i"L*
.(t-t, = ?' pi.) ,;tr;:t ltJt r=

:+=,JLI1 iJl:ll .rJ+J .F.1s1

(4)

: ,' ,j-

=Y,
= Yt-t
-1

=$,

..,1 .,,- -+ (i) ,(f) s-,il:L -Ji .t* .JS ;lr-'J rJ*lsi ajLi-YbJ

.9:J,g-+iJ1 i,tr:r.',!1 &1-. ;A-r . (F = B, l ?,,, a='ilfiT#j -ur,
,-ltsl Lti'i-yl axii=:J 1"t3r.'^i',J 6jxl +i"jl ;;,iill Lri 1l,(I) f;t!l
a)-,JS.j-i.:EJJJI -rL- f+ t-S .;-i:-il JEll ful it lo{ (1/I) JJS

:.rJEJlS J.,,Jtll dr.ll3 **iill .9*Jl
- Short Run Elasticity: SRE = PlX, ,/Y, (5)

- Long Run Elasticity: LRE = FX,-,/Y, (6)
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(Robert Solow) -d-r- r,HJJ r: E-: .sii e-lj:il n:,1-1 ll
-fl_.rJli;i -$ ',,ir.:ili Jr,:=- _;6 jrl *,.,t *li 1:;,r:d:jr: _5i +:1t
:i \3 ;gil3 .(lnfinite Distributed La-u; a-tsy j*:lJ .!l}i ::l-r i_!i-.*l

+€9 -S+.0 
l:s .-HisJi :b : -f : ++-,U Gl -.*!; JS-: * j5i -. ;r

:.,JEILS (Solcu r :--n-
.,

Y, = [J IW" X, ., * l.l,
x=0

(Pascal Triangle Distributicn) Je*! e$. 6*-11r .1rir 'l ,-t:
cLJi ;ri 't ;i ,J,-+ a+3}L _ri 1o*Sc i; r* .,s (w,.) ,.LtJl ge ;s*!
:Ii ;ti JS!-, .:11. r+ -d& - ot-iii .sll J*J .ri= I;tt-.,.$ :l:i j*lJl

.(Inverted - V) ,(V) G> + ']U 
ds-i .,Jc r.r:$ 6:j_*lt

:,rlEIK(ry*) J.u^lt i3S; Gag Operator) g'utt ;t-t' ,1r-i.,1,-e

(7)

w, = j?- 
= ['-' )(t *i). ].,=,*.-,c,(1 - i)'].,,r I 

(1- )"L)' \ 
i

(r+i-l)!..
=*(l_7.)').'

i!(r - 1)!

(8)

:,rJEIl ,pill ,-+ Jiii^Il ejtst iJl: cs15 1i13

Y,=G+psX' f BlXt-r*F,X,-z+...+$*Xt-**F, (9)

u i .: ^t 
r^'r'.,[ s.i.^ll eii_r$ (Maddala& Rao197i) -sl_* Ei;*;: triJ-r\ - 

,,Jliil Js*xll rii: (i1 ll.rlJl gi-i cq11.5-t+

Yt : cx. + $(Wu Xt * WrXr_r *...*W" X,_*) * p, (10)

:,r.lL,ll 6,r-J1 JK.lll JitJ J_r- 6i;^ .jlj gl: .Jr_,

",.() 
1-1")r y,-, . (;),-^l'v,,n.. *(') (-1")'y,-,

=p(l-?")'X,,+ii')[-i)'u,-, 
(11)

.K,..., 3,2,1,0: i :u=i:11 i-ts : , 't*
(Positive lnteger) -+r4 C.J=- sc -- r



^n

n c, : nr/ lr ! {n -,,,, ii'*,.Ii}fi"''8 f; ffi f }
:,=J$lS (t " ) ilrtJt aalJ.o ;rlcl !S+ ,IJL ,=Jca

-i ^ r(r+ I) ^, I
Y,=n+B(l-t)'Lx,+ri'f,1-r*titX,-r+....1+p, 1121

:a:li (wi) # -b Ljj,€sll (r) a.lr1Jt ,lrr".'.L3
-:.,JtrllS..,_* -d:*er3.j .;lj Wi:(l-tr)i.' : r= 1 l*Jie - (i)

B{l-tu)
Y' = (1- ),L) 

X'* F'

e :-*J a*1j' LJtr j*i+ J:* 6:y rjr (r:1) ,59 L.it-l
Y3 (Geometric Decline) L-.in l-iiii JirsjY' o*:, 

trf: :*. L.-j e+J
:,rJoIlS ir-6rj*.,.-r-& W;=(1-),)'?(i+l)7,' , r:2 Lric - (*)

y, = o +p(l * t)'[x, +2]"x,-, +37? x,-r+413x, .*....] + p,,(12-2]

:.,fe J:"-=li r:J (-2I) ,J k+-r-: (I*1Y) ilrl*ll ,g-ii;$ J^+-,
*2].Yr,r = -2)"a+ B(1 - )")'?

[ -zl'x,-, - 4 ]v. xr'z - 6 ?,"4x,-, -'...] - 2]' p,-, {12-2-l)

:"Jc rJ3.:=:t * {i') .J k+--r (Y-t Y) ilr'o^ll 5i: ;-+ J.+3

ii'Y,,, = q.].3 +B(l - ti'

[rx,,, + 2]"' x,-, + 3r4x, .+...-]+ tr' F,,-, 
(12-2-2)

:*lo rJg,==11 a:J (Y-Y-1Y) ,(1-Y-1Y) .(Y.-1Y) olrtJl 6-;,3
Yt = cr(l - 7")' +B(1 - 1.)' Y, +2?,Y,-\- ),2 "

+[F,- ZLV,-3l']r,-z] 
" rt-2 

02-2-3)

:,=Ji:Jl c=-ill (5le {f-Y-\ Y) 4}lJl ie1;* as.l:

Y. = Fo + B, Xt-r + p, Yt-r - $, Y,-: + p, (12-2-4)

(12-1)
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t;l:p-X qe:rrJl Lt.'i*Yl &t o. ctA (t-v-t Y) aJrl*Il g'3
aJ.lsl tul+i*Y! ,!!i.:l r"a3L;nr eiill a+-lt i;,:ill ;i l*s , [1 - B, - Br]

.i-t-.,;Jl JEll elJl r.r lo{ [1] (1- B, 
* Br)] g' 6-.:t+ lttjJl

:*JEIIS *:tll: )+-,i11 ;5ill ar ,JS .,s tu:y'l .+l '- afu l-S

- sRE = F,x,_, lY, (13)

- LRE : SRE i (1- F, - Fr) (14)

d-!1 +lr1'.1 iJl.9r.t' jl:lllL,3lYl alii,. rJs liuisll i S-l

Ji,iill 6;j;iJl eit"i .i,+t ..,-,Q.s:ll (Durbin's ft Test) tSll pl:rut,

-i.*i-: 
ijiiJ :l!,i*il 3l +i:all .:=lS *-rtll J+ri.ll Js Jid.i: rill A$r^1+i1

.sr-Jl (Durbin-Watson) -,S=? 1,*,,11" \:, JLi3'Yl Clr J'$+ '.'r- '(Y',r)
:,*Jl3lS aS.,.1+.Jl erlll i a-1sj*l el*,J

fT
a = o{;f,

l,rrl-

(-1<p<1) (Autoregressive Coefficient) Gil$l Jtr=jYl J^t*: p

.a+Jl e+- : T

. y : (B / t)'z . (Yt-r) -'='ii^II .,*Lill iLrll #S : V
L-.--"=^ll (ft) t-^i! al:ii ...1: *itJl -tlnJ)l ry+-l ;p. ' t'';<ll 3+J

.+Ir+Jl {Z) 4 k!_,li"_r

e.:---c ill-t uc . ;,'i<ll (Engle LM Test) ,tl-lll] pl r:""',i 5 1;
.(i-r,) iliJt := oJc ..:-:--l J*)l erdl Jlr=j1 L]^c- + L;r r.-'*'ri;'ili

&L* .,ls J.-=il .{pi,,) ,J' fu.i) Jlrsjl i.e 4f } ...*j *
: jEl15 (Lh4h) ;+i] -.r-:!: .(f) +.=:it

LMh: (T- 1)R' * Xi

L +-,,=^il (LMh) i -+ .f i'"'l-r .).'+ll 3:; r-9s.3 * ' ;';s\l 
ir19

.(1) t-l= i+-.rr & 4J-*\Jl .rE $r a*ril knJli"r
g)-l (StepWise Regression) 6;'s.Jl ilrsjYl =rU1 ;*L; s-,

.Jt*bii 'a-il*J,i-r=l-., ,:- ili:*ll r:l J*i,r^]l ;a1 ,*}d'.lt 6l3rjYl :JS.i,.

,.sJii aJ-U .t* (g*iJi o.sl*) 1.rEll J:'ii.Jl ,,Jc lJSil a;:L;!Yl crli+i:*ll
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La-,Uu]* (Jljxi-Lr aJ.rL=.ll uf (y,_i) ,r+r:iJl r-;r;3 iJ_l_r: ils,lJ,^ C* dlJj,
. 11riiiJl rt te.r= afuy !*ti *l:,,*:.

cilr;r.:Jl j ali;L +t)l 1=lj!"lt slr. 4*lJjl &\ i.t $J lrA
.a*lJil t_l-y+ al;l aiin, 4*Ul dELJllJ .:i6ll ,.rili,,ri.raLJl c.D{-s.Jl3
31. ^it)J qjsJJt i;lryl *Lil*.rJc rLieyl i rii (nljr+Il ;r.^J ar.,jlLjr
L1JI Aj.,':ll,s;SJ.lt ;t*Jl, ..r.:l;yl e).jLl3 a.clJjjl 6Jlj.;,l sc.lJJJlqJr*Jt &1Ji,ii^11 6:.+ clu i tJ.(y..1-,\11.);_riiJl ps *i*-Vr,
.(\ . ,:t 1Ar) d,,L)t i; ;tr*! dllj3 (al^sll J,*J aut .,.*$r *j!

i-ilLi"lt_l ejtiilt , t
iJ,:-jll JX--: j* d g^ilt .i-.-...: Lr.JJ1 t1+.1*j q)13.:;.:ii: pr
,"' ^ r_i! r_il3 ._d3*-l -iJ_lr- (+l_r r 6lur ,i cjh, r,(y . . I _l 1A. )-l .- !l ti--.ealliiijl 

";*u ;5E Jl-jl aul j e."ill d_*-.* i,-1* i.rl *r.,] ;i a*t;St
rc*Ill ;l.ri -flc #1* ,e*il 

"*;jJl J*..,i1 :# 4I*j. :=l_5 plc _Eii: i;"i;
"ft 'jl ,#L; A+"Jl Jl-*yi .x .J! laJiij dllrsr .l;Sdlt +hiJl ii.:Ejyt3
:A* # # Jr*Ul dltt .-,1i.'r r:ilr .e.ilt btsli*ib^lt rJsr- U *r,
----ai J. ta-lE l+ cJ!3 ..5,Ii!l iJssll3-,-,-,*Jl rpJl rJS-Il ,,,, ^i 5,.Jo!il1

"L . -giL rJEi.l e^il! irJ-ji^lt a-:t..,Jl \.jl++ hA .ejll L.stnll Jti.aL:*ll
'!r,6::J ls3l Jc=i: cc-rs_, .-i-il_* er3^iJ Gi3 :=13

tt**l ,J-1". lJ$iJ.:i l*:bll .e-pi Jl .Jj-C &ysr^ Jt ,ri.i ,",r_i
6-r q-€ rs-s cLljh,;ill .lLi:J r',',-.. -, ,.!- (e*!ll i-l_r-r uJ e_jrll tJij*jl
fj L"S .(t ) r.l:LJL :;1_o 3,r t.S qilJili c+,-t!)l_, S,.lf *rf-*-U. Js] arU^
o--, .(l) LJ.:LJ! g*;;r tS e-il a*il;ll ;+!.,X1 Jl*yl ,:l;+:. gJts:1

Jt-l-r..ll 3ir a-"Al gru *+*Xl r,:Lli jl.. 6lJ*ij4 Jii 4-lJJl c.rl_ruE

6is-.1 .rs drl;g.,oJl 6*+ gL.:1 3.l lJ_,=iJ .(f) 4lrl-*11, r;t: _ra 1*S LnL.ll
..s-lili ;l-r--::Yl "Jel-*i ,lri'i .,,1 f $r.(f ) ;.hf.-If,. r_rf_r:r l-S,:=le
(a-=Ftj rtr;l$;t *l;+;:ajl .*t .s-tijt gl3.jyl ,.JSe _1, .*nI eJr:.ll.: grl-=t!)l ,iti.ll +ill-i*Jl dll! L6l*sJ 4;,.j*lt J:$ c:t;injjlt rr-i,l .-.(t) J-er--++ r;1r-ll .ir-F CJ;L,r-r;,^r 

"1".JS,r, 
eli3.qg;rr,yl i;.tjli

#_r+Jt+ ir;tJt 3r!i:Jt 6,ji:: 3;ej .(v) ,j;++ .:113J1 !3* *-r-u 
e rr_r

(d.,rllill 
,-.l'. ,i ;l:Jt tt+t)! a&L t-qi iJSl& :-*_r i.c, (yj ,(, )

,j
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. ;1 -..1OLSI l--::'-Jl ; ijl ';\rl;dl -,rt-t ,r,c i*'--l J:"''c: -i::-o

:a=JrJl gr:-nl -.e E*lrlt iq**;;o-p all-i-] Jl JJ.ri+li J'til is*i

:ist-# dl.;t 6i3ni1iii3 i-;$'cll e*dl eFJe L.t^i*1 $3l' I ' t

,liri .,r1-: e*Jr ..-* "+1+l-l 
,Jl-rr J) (t ) J;:++ irrljil effill J+s3

a".f*'*t ,r-U, d:+Jl+;r;13J1 (l ) i'lrr*Jl e+'tr '-+= '"-i'5J;r 6i3*r

fLJl d ,.^ill +lrill a++ll)l: ee ..,''l)sll JlJl G'it-l a^ill "+;tl
i r-il r:l:$Jl b%1t F oi gh"ll -!\':]1 J't- C;3a3'&lJl

lrl "--,d,1r+iill 
c!-r.:r-r*J' "*:o#S"Sl ;[

irL+j 4e ',n i-l:sl3 a;r;4 .,jlrill r:l-ll CL.a;rUj 
'i "* 

*-9

;'-iyr J^Hr cir+: -al-#l 1^ *1i$ ':'1i ',r't Jl$^r 1.=*! ac'l;Jl a*L'*11
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