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%\ yl.a... _;..oS ~"'~!-! ~l..llt jS.yo J,i.l.l ~~ ul.l~ ~~~lilt 4.1...;..!1 ~-' 
~ f' J.la..olt ~I .l-. _,Jt_, ~I .l-. _,11 1'1~!-i.J' tc. .;I j. ' A • .)1 ~ ~I .;llaJ ~ ~ 
~I ..s.,;--i .;~! ~~I 4.1...;..!1 ~ LoS .~ )j. A Y .)1~ ~l..lll jS~ ~I ul.l~ ~ 

~~.............. ~ ~ ...,. -"' _,...!1 ..,..F-~ .;4li-! f' .Ji _,. ~ ' v 0-- w~ ~t..llt JS.yo w1 ~ ~· 
._.,s:..;lj. c,j--o %\ "',V ~ ly6. \ "\o • .lla.i jS..;.JI ~ ..)4! 0-- %YY .)1~ ;_.,..;..)WI ~I 
•»~1_, ~1.;11 4.1...;.Jt ~ t.J:!i.l_,.(~' ..s.ll_,lt wt:.....;..,.t.;jlt A..:.J:!ol-o' .. t..-:..)'t ~ ~) ~~ 

• cS..J~ (A..:ll -~);..,.t.;.Jll ..,._,L..'J l.ii_, ~}j. AY \A~ ~I ~I O.::.l.l~ ~j_f. ~ 
General Substitution Elasticity (GES) YaJ\ ~11 ~.JJA ~~j [l;i..."'¥1 ~.l [~.,.... 

~';ll ~.JJA ..::.1~ <:;:l:;j';ll ~l.l (J)(7)(SJ (Arrow;Chenery;Minhas;Solow)_0-o JS c:Jii! 
~_,'JI 4_;..lll c.J--o t...lt,..:i.. ~l.l ~-"~ J:..l_,!l cS.Jt....;;. ._;It_, JWI U"I.J_, J-!1 cS~ ~\ill 

-~41!.)_,~1 ...a_,~l .)! ~ (ACMSI) 1_;\ •• ....:l:i..J 4-:!k- t_,ilhl_, 

General Elasticity ~WI ~)'I w_,yo ul~ <:;:Lll';ll Ul.l ~ .la.! l~fo! LoS 

w_,.;.J ~ f.l4.;..llll)o t...lt,..:i.. ~_,(ACMS2) IJ........:l:i..! 4-:!k- .;u.,..__, Substitution(GES) 
oi.....A ~~ ~.J .~lilt ~';ll ~-'Y' ul~ <:;:t;;j';ll ~l.l0.- 'i~ ~I J:..l_,ll WO:. ~ wl J)L.,..)'I 
<:;:Lll)'l J.-1.>" ~ .)! ~~~LoS.~~ ...a_,_;Ja ~ ~.J.l..,._,s. ~l.l.)! J.;.}i ~4 ~l..lll 

:A..:lt;ll i.;_,....ll :,;,.1:;_,.~1 
u 

Q = A[bK -p + (l-8)L.'T; 

wl ~ 
~t........-.s"')'l ~I ,y._fo;._, <:;:t:;j';/1 ..,._u.:. 1"1~! i.,\.iS ~--" ~t;;j';ll i .. l.iSll J..l.a... ~A

.4-_,.. ... l.iSll J..L..... wA! wl 

~1_,11 ~ 4 ~-" <:::\;;jill 4 0-- JWI 1..1"1.) ~ ~ ~..., ~;:.11 J..L..... ~ o-
. .;&-~1_,~ 

.4;.,_,.. 4 ~ .JA.J <:;:l:;j)'l ..,._u.:. ~ <:;:t;;j)'l ~-'Y' ~-'~I .lll~ y!iy. Ji..,:i u -
I .. <\ .u...i \. ·--. L . \;;j'JI u.:. N I I -~~ ·'' .. .Ji .. .C, J)L.,..'.ll J..L..... ~ p--' .frO --' ............. ~ <::: . ..>- ~. ~ ~- .) u--.J . 

' 

e:- J:..l_, ..,..IL.. ..s _,~....;;. 
.~~L.-.;11 _t;;jiW ·"' "Q-- . . - . '-- <::: . - (.JoO'W 

(wl;.!/ ~"-'"),>..;) Jt.-11 .llA.i .uc. 1~ J-!1 ~ Ji..:i L -
.~.JI.Ji./"*"4 .,r-1.;)1 <:;:t;;jf ul..jll..... 4. .uc. I~ JWI U"I.J ~ ~K

=~~.)A> o.illl_,. ~ ~1.:.14-l:!~ w-- ~'.l (') ~L.....ll .J:!.lillJ 
:..).! LoS ~):Jl ~~ f:.:.;li:. _,).ll rl~!=c.h~l ~~~ 
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LnQ = LnA - E_Ln[b"K -p + (1- b")L"P]·;-• + s 
p 

.:..~li:Oll JL...:i......l =0 ~I J ~L.JI Uli....JI -~"' ' .L~ u..J.. l~l·l .:t~tl Ua, ··'I . . ~ p - ~ . ...,..Yj"" J~ ,. ··-- .,.. 
:..,]; t..s ..:.~L..JI ..,.i ~ Ult..... ~ ¥~1 4FI 0--~ './1 

LnQ = LnA + ,uoLn K +~(I - o)Ln L- p~(~- o) [LnK - LnL f + & 

:..,]; L.S ~WI Uli....JI ~\:- oJI..:.) ~.J 

K 
LnQ = C + a 1Ln K + a 2 Ln L -<D[Ln (-)f + & 

L 
Ubll w\.l ~L-) ..s~ J-i:- [ Ln(K/L)]2 ~'./1 J_..L..JI w~ l.l) ~~ ~! iJL..!.")/1 ~.J 

.(.)"~.jJ yfi ...1! J.J_jj 

Ln A=C <.r'!"_,lfo:ill •~liS!I J,.t.....-
(a1+a2)=u6+u(1-6)=u ~~~~WI J..t.....-

J\..JI W"i.; .;-W ..s~l ~.ii..lll-

Mpk = aq 1 ak = -A !!...(t51C -p_ + o- J)L-p) -;-~ ( -t5pK -p-I)= A uo ( L)l+p 
p k 

J-ll ~ ..s~l ~1..l11-
II 

MpL = oql aL = -A!:!_(oK-P + (1- o)U)·;-• (1-o)prp-l) = Av(1-oXqu)1+P 
p L 

MRTS I. ,K 

= 

MP I. 

MP K 

= 

= 
a q 1 a L 

aq 1 a K 

d(K/L)/(K/ 

dMRTS/MRTS 

d ( K I L ) I( K I L ) 

~I J~~ ._s~l JJ,....ll-

0 (_!_)I+P 
1 - o L 

aK 
--= ar 

L) 

- 8-,d (K I L )p+l I(~)( K I L )p+l 

i-8 l-b 
I+ p 

..; ~ _;1 ....... 1.; ..,..,...ull pi.)! cW)'f .>'-"'We. ~ ...,.t ~~ pi 4-'4 ~~ u_,.u L.S 

a = Ll In( K I L) + Llln (W /R) ..,]; t..s cW)'I 

~ f( 11 )(x-c)n 

J1 :::;:: 0 11 ~ 
!(c)+ )'(c·)( x- c)+ 

J I 11 ) ( c ) n 
nl ( x - c) 
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.JWI '-"'IJ~ J,...JI i.S~ ~~~~~.,.sA W/R
:~l..:.'l/WI~ia ~~~

~ ..:.t;. ~-" %' ~(UK)~.)! i.S.l.J:! %' ~ ( W/R) o.l\.;j c)~~ (cr=-1) 
. (WURL) JWI '-"'\) J-11 ~I..... 

~-" %'0- ~I ~(UK)~.)! i.S.l.J:! %' ~ ( W/R) o.l\.;j w\ ~~ (a>-1) 
_ . (WURL) JWI '-"'1) J-11 ~I.....~ ~'i.i:i 

~J' %' 0- Ji\ ~(UK)~.)! i.S.l.J:! %' ~ ( W/R) o.l\.;j c)~~ (a<- I) 
. (WURL) JWI '-"'\) J-11 ~I.....~ o.l\.;j 

J~)'l J..t....-

8 = .a I 

~l~'tU 
~~ ~JI_,ll ~~ JJ..-..[u.} ~:'l!.Ji 

c...lll J_,........l.)Sll 1!\:U)'1~ ~~")'I~ ~t....JI J# ~.J:! i.Sjjl~ ~ (' )J~ ...._.1J.l.1 
r-1....&. wl.l....! <...ill r'f,Y .)1~ ..:..i.4 ~~Jj.JI ~t.....ll ~Y1 .l:a.ll wl ~ (Y • \1"-Y • • • )ii_;ill ~ 
_,l.lYI .l:a.l1 t-hwl.l! ull o'\,V .)1~ ~ .J.....~ Y ·''I" r-~ wl.l! <-ill \'I' '1, i ..,..,.l'"i1 .l:a.ll ~~· Y • • • 
r-1....&. -.,..u) ._;_j\ \V'I'I,A .)1~ ~"'YI ~~ H 0.!-- ~y ••• r"~ -.,..u) <...ill to • 1!ti¥1 

.)1~ H wl.l.....ill ~'! ~Y' ~~ 01 W*' L.S.-.,..u) <...ill ""'.' .)'~ ~ .J.....~J". '.,.. 
H .t........~." . 'r r~ wl.lif-.,..u) 'o.' .)1 ~ ~""11 .l:a.ll ~ w:-- ~" • ' • r~ w'.l!f-.,..u)"', v 

. w1.lif-.,..u)' t,r .)1~ 
0-~ ...._.IJ.l.ll iifo ~ ~ i.S.ll_,ll ~~~I ~I..... J_,h:il r-WI •4-.>"")'1 ~J 
.)I~H~~! i.S~i.S~ )~ .ll.l.J.~t.....ll 01 (') riJ J~(') r.iJ~t.....ll 
i.S~ }~ ~.): 1!L...l.")'l c) (Y) r.iJ ~I.a.. U.o U*' L.S . ..b.. ,WI U.o %'1, i Ji..: ul.l!oVoV, \ 
4.tu)'l o.lL....:lj L...__,.... ~ U*' I....S • .1.... ,WI U.o % '1, 'I Ji..: y.l) A t t • i, Y .)1 y;a. ~ ~1.....::..:..) 

.~1 .ll 11 ~t- • '- o ... < ~ J> ·.<. -'--"'1 ~tul · • ·I · - • i.S Y' i.S_,...... t..r' ~ . J . ~ r- '-- •. . (.)"""'"' w ~ 
~ ~J.ll_,ll ~ ~ J.J...-.1~ [U..~I.J 4al.r.....ll.;..tll:ll ~\all ·~""'I ~'l!.lla.o:(Y).-iJ JJ.q. 

(T' \ ,._,. • , ')t~ Jja. 

J.lo.o .lo...,U F Rz ~ ~ 
%~ 

(' 

9.6 59708.6 36.6 ••• 0.75 
Y -l.IE+07+5757.1 X 

(.:i.li)~WI ' (6.1)* .. 

9.9 851116.8 38.6' .. 0.76 
Y --1.7E+08+84406.2X 

( y..>) kl:i;'!l r 
(6.2) ••• . %1 = .s.,.... •• 

• cJ.W.ol4 (' )ri.J ~ .:,.... ~ :~ 

.1;~ ~JI.jll ~ r.) t.I'JI J.oall Wo'l)l ~.jll ~ 
(" • ',._,. • • V)tfol\ Jja. ~'l!~I.J ~)I ~~.J ~1.;1~ Jl$.1 ~ \ 

..:.l.l-a...!IJ ..:.';1"/IJ i.$.;--\1 ..:.14J..-.J ..:.1).;.;-11 .l.l<:> J~ ~ i.Sjjl ~'-!(Y) J~ ...._.IJ.l! 
~1.;. .li ..:.l)..r.JI ~ wi ~ (". '.,.._.,. •• v) o_;ill ~ ~J;JI i,$.ll_,ll :u:.i~ ~ wl.lill ~J 
U--o ~I _,II )..r.JI \~ _;11 ~t....J1 ~ly .li~· 'I'·\ 1" ro~ \ f t'l" .)) Y • • V r-~ )_;:;. \ • f • U.o 
us:. ~ ..:.l)..r.JI ~ o.l4j J.A.. c.:i .)! ..ill:l ~Y-J ". 'r r-~ u'.l! A'I,A .)! Y •• v r-~ wl.l! £ 'l,o 

('1") r.iJ J~4(o) •.bl.a.., (') "-1:.1..... ~J. ~·~I i.S.ll_,ll ~ ~l.;jll ~t....JI "i.l\.;j JJ&.. 
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..;--.! ;J,oi~ ~t.;jlt ~t......Jt _,.... J.la.. tl! W:!"-~ %4.3 .)_,.. tl! ..:.IJ.»lt J.lc. i.l\.D ~ wi 
Oi\ • 0---- Ul,!lji .li t;~l (.$)\ ..:.\¥1... .l.lc. wi W:!A! I..S. o/o W,' ._.li_,..(Y • 'r-Y • • Y)ifoll ],~ ... ji.. 
M,A w-.-o o.l:>.l_,ll ¥WI~ _;ill ~t......JI ~! .li_,. Y, 'r r-l.t. y,-,-, .)J Y. • V r-l.t.,~L.. 

• ~ .l:!..>.! ..s )\ ..:.¥1... J.lc. o.l\.:j J.la.. w1 .)! ..ill~ ~ Y.J Y • ' r r-l.t. wl.li o o, i .)! " •• v r-l.t. ..:,t.li 
._:,\ (r) ,.i.; J~o) Ult......, (Y) Ult...... ~.;. _,,~ (.$.ll_,l\ ;J,oi~ ~f.;jll t...t...JI i.l\.D j.la.. 

~\..o....J4 ~l.;jll ~t......JI o.lYJ J.la.. tl! W:!"-~ % 'A,' .)1_,.. tl! ~~~'-')I ..:.~¥~... i.lyj j.la.. 

.W m.:w1 iS)\ ..:.\¥1... .l.lc. wl J~l u-i-i l.)o ~· %1¥,' ._.li_,..(Y • 'r-Y • • Y)ijiill J......_,i. ._,! 
~WI~ _;II t...t......JI ~lji .li_,. Y • 'r r-l.t. 'f ~ Y .)! Y. • V r-l.t. ~L.. f r~' l.)o_~'tl:i 
iS _;--.1\ ..:.\¥1... .l.lc. (..)<>!'tl:i ._.!! .illl ~ .JH Y • ' r r-l.t. wl.l! A i ,A .)! Y • • V r-l.t. wl.li ' ' , V l.)o i.l:>.l _,!1 
"· ·'' .)1_,.. tl! m.:wt ..,)t ..:.~¥~... ~ J.la.. wl (r) ,.i.; J~r) Ult...... ~.;. ~ -~' 
f'~ ¥1... rfA l.)o l.A.l.lc. .l,!lji -lii•~-:Uj:;JI_, i.J"I.J.lll ..:.\¥W ~_,.(Y • 'r-Y • • V)ifoll J)li.% 
f'~ ._:,1-li 'fA l.)o i.l:>.l_,ll ¥WI~ _;JI t...t......JI ~lji .l§_,, Y • 'r r-!.t.¥1... rv~ ._.!! Y • • V 

..:.'lYI ._:,1 ~__,.L.....I.;.l!l i.fo ~ o.l4jll .~ ~ ~ ~_,. Y. 'r r-l.t. ._:,1-li rt' .)! Y •• v 
Y • • V f'~ ~\ Y ~or Woo l.A.l.lc. .l,!l ji .li ~1. ....... ~.;b....ll _, ..:.l.l\...,.~.11_, ..:.1_;1¥1 ~ _, <.:;t.la.JI _, 
Y • • V f'~ wl.li 1V, f 0-o ..:.'lYI .~ 0-o ul ~ _;JI ~t......JI ~I ji .li_,, Y • 'r r-l.t. f V • V .)) 

i.l\_;j J.l.....a..o we- Ji= ..:.t.l.o..t.ll_, ..:.Y'it J.lc. o.l\.:j J.la.. wl .)! .ill.l ~Y.J ,y. 'r r-l.t. wl.li Yv,o ..,.!! 
J.l.....a..o ._:,1 (r) ,.i.; J~o) ~~....... (t) Ult...... ~.;.~·~I (.$.ll_,!l ;J,oi~ ~l.;jll t...t......JI 
..b..........ji.. ..;--.! Uaii.......J4 ~l.;jll ~t......JI i.lYJ J.la.. tl! W:!"-~% V,V ..,.11_,.. tl!- ..:.YYI .l.ld o.l'-:!j 

.o/oW,' ..,JI_,..(Y • ,,-_y • ·Y)ijii!l 

-.s.li.,...JI 1 !;~ w.-Nt, <J..>--11 ~, w.I.;I._P.oll .11~1 ~ ~ ·~~~ w'i:A&. :(f) ,l.; ~ 

,JJ&.o 
..la..jWI F Rz 

%~ 

4.3 1205.6 18.9'" 0.79 

18.1 
1568.3 359'" 0.88 

20.8 
2507.7 22.8"' 0.81 

7.7 
3094.7 4.7' 0.49 

17.1 77268.9 42.1''' 0.89 

{T • 'T'-T • • V)o,;ill ~ ~ 
Wa..l\ 

Y""-1 ·~"E+.o+ 51.9X 
(4.3)*** 

Y =-5.96E+05+284.1X 
-(5':1) *** 

Y=1.05E+05-521.5X 
. (-4.7) ... 

Y =-4.7E+05+237.9X 
(2.1) * 

Y =-2.6E+07+ 1318307X 
(6.4) ... 

~ ,. 
~J~ ' 

~~..s)lui¥Lo y 

m.w..s)l~ 
,.. 

~Ja.Jl_, u"i'il t 

~IJjll~ 0 . o/ol· __ <S,... 
%1 ~ .s_,:,...••• 

-~')~ ;J..a.JI 

:J,jJ+ll -.s.ll.;ll ~ ~l.;.jll ~ -~ JS;.l-,. 
:~l.;jll wi.;I,.P.ol\ ' - T 

..:.t.l.J-.a.JI_, ..:.'lYI_, u)l ..:.\¥1..._, ..:.1).»11 ~j_,:;l ~~ ~YI .)! (t) ,.i.; J~l ~ 

..:.1.;1~1 .l.l......=. ~) ,._:,1 ~) ~' Y.' f/Y. 'r f'\t. ~\ (.$-l\_,11 ~h....fil_;.o ~ ~l.;jll 
0: '\ \.AJ.lc. tl! ~ ~l.l!l .fi..>"-! ..:.1).»11 .l.lc. .fi..P ~ c)c-1 wJ_,·J~' ff,. p.j tl! "-l::.ib..J4 
%rr,i ..,.11_,_...... ~ ~ .;1~ :v' l.A.l.lc. tl! ~ i.)l.;ill .fi_;.o 4-,;~;o/orv,A ._.11_,.. ~I~ 
~ .fi_;l ~ ~~ ._:,\ ~ L..S %W,V .)1~ ~ ).» yoo l.A.l.lc. tl! ~'~.;WI jS_;.o ~' 
.)c. % o, A , % '\, ' .)1 ~ ~ ~ ) .» A Y , A V \.A.l.lc. tl! ~'~J U""'...J4 u .fi ..>"-! ..:.1_;1.»11 

. ..,...:;jill 
4:i,.~ -.s..;ll w~T-T 

._:,1_,,; i;'"L. '1'1"1"1 .)\_..,.. ~ 4.::..;~1 (.$)\ ..:.\¥1... J.lc. .)~...;.) ._:,1 ..,.1) (:) ,.i.; J~l ~ 
,_;11_,_....... ~ ).» \: W 1..\.:..:c ~ ~ ~l.l!l .fi..>"-! 4.::._;~1 (.S)I ..:.\¥1... .l.lc. .fi_;l ~ c)c-i 
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~J~ ~.S:;SJ"'~-" %n,t ..,11~ ~~~I..'\ 1 o I.A~ ~ ~ JLl4 :;sJ" lffl%,t,Y 
wl ~ I..S.~jill .)c.%£,t .%£,'\ .)1~ ~ I.SJ ~I,,.. .I .v I.A~ ~ ~ .iJil_;ill., 
· .L:: %. t -" • ..:..u.st.. '\ I.A~ ;.\, ~~ UJI ,c ~~I. )I ..:.,t,.ct- ~ ,c -"' ~ .1)\ u--- ' .._. • r:: • . .) ~~ . I.S ·~- ~JM • o..r-

-~ ~~ I.S)I ..:.¥I.. ~ 
:~IS.)! ~ ,._.,. 

u--1:-1 wl.,.~ 1 t ".,. ..,11~ ~ ~~ ~.J)I ..:.¥I.. ~ .)4! wl .)! ( t )J# ~ 
11 ..:......;.L ~~I.. '\ t t I.A~ :1. ~ 0 .01 .:11 'c ~I )I ..:..u.st.. ~ 'c .•t ~ ...,. ~ . . . • r:: • J'J-' ~~ I.S • ~JM • 

%1 ., l.%n,'\ .,.11~ ~ ~ ~ 1 o1 .nv .l.lA.! :UO..I..l!l_, 4~I~.J:;SJ" ~% '\r,r 
.Jm:l4_, t...)"J.J41.Sfi~ ~II.J)I ..:.\-':!it. rl~ ~ .~jill .)c. 

:4.t.J~..J ~jJ!I ~ T- t 

u--1:-1 wl_,.¥1.. rv'\ ~ ~jljll., '-"'1~1 ..:..¥1.. ~ .)4! wl .)! (t) rl.J J~l ~ 
j-.S.)" ~%T''\,A ..)1~ ~ ~L.. I o I I.A~ ~ ~ ii.)l_;ill fi~ ..:..¥1..11 ~ _)ijil ~ 
'\A I.A~ :I.~~ UJI ·.c • %rl '\ II ..:.ala~~ HI I.A~ :I.~ :UO..I..l!l r:: • ..) ~.)"~ ' r..r~ . . . • r:: • 
~ ~~_, l...I"V41.S:;S~ ..:..1)~1 ~ jSJ'l ~ ~~ w\ U*i L..S %W,'\ .)1~ ~ ~L.. 

-~.fol .)c.%£, I ,%'\,T' .)1~ ~~~I 0 ,.,. f I.A~ 

: ~l.;jll ~.a..li..J ~'il o-t 
..:..1.;1~1., ..:.!~WI~~~., ~I.J)I ..:..I.&JI., ..:..'i:JI w\.)! (t) rlJ J~l ~ 

fi~ ..:..Y''.ll ~ fi.fo ~.)c.\ ui.J' ~~ tV•V I.A~ ~ .li ..:.."ll~l., ~.;1-~.JI., ..:..l.ilja.ll., 
~~VI'\ I.A~ ~ ~ ii.)l_;ill jSJ" ~%'\V .)1~ ~~~no'\ I.A~ ~ ~ :UO..I..l!l 

j-.SJ" ~ %V,A .)1~ ~ ~~ T''\ '\ I.A~ ~ ~· 4JUJI fiJ" ~ %1 o,T' .)1~ ~ 
..:.."ll~l ~ j-.S.fo ~~I wl W*i I..S .• %'\,Y .)1~ ~~~I Y'\ • I.A~ ~ ~t...)"J..;4 
~ ~! 0- %T',V ..)1~~ ~~~IV'\ I.A~ ~ ~· JLl4 fi~ ~IJ)I..:..I.&JI., 

. -~t-14..:.."ll~l 

IS..Jl.-..a ,_,..s 41JJll ..:.IJ.lL&li..J ..:..'NI..J IS .)I ~..J ..:..I.;I.Jtll ~ ~ ~'.II ( t )JJ~ 
Y • I tfT • I,. fl;. ~ f.SJI,jl\ ~ JSIJ" 

.:.'NI ~l.o 
($.)~"' ~ ).JIIo ~ 'Vo .:.l.a..li.J •;., '"""'~ % ~ •!o 

~u($.) 
•;. 

~l.;.j JS~ ~I.JJll ~.;ll.J 
7.8 366 17.9 68 26.6 397 0.4 9 17.7 255 4J.~ 

6.2 290 6.3 24 0.0 0 4.6 107 6.1 87 U"'...JL 

3.7 176 4.1 15 0.0 0 26.4 615 5.8 84 ~ 

67.0 3156 31.9 121. 10.1 151 64.2 1497 37.8 546 ~loll 

15.3 719 39.8 151 . 63.3 944 4.4 103 32.6 471 o.)l _;il 

100 4707 100.0 379 100 1492 100 -2331 100 1443 . .)4'1 . . 
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~I ..!:. . -'I t.• • ~11 .tJi 0 ::-.-1 ''I ,•,o' 'I - · ·( N!) :1~11 -11:.:11-T • .J .r--~ ..,..- .J' • .)~ """'~'"" .JJ' -'="'""" ~ ~ ..r.Jo ~.r• ,_,.- r-· 
• W:!l.;.o fil4 Jt-.Ji_, 1.S..) .J ~I .;)I.J 

_,..jc. Lc.j_,.. ~I J_,-...a.J ..sNI .J I.S~IJ-11 ~ ~ ~! (o)~.J J~l _;M 
:~1 ¥1.;)1 .:.\.:l-11 

J-,....11 ~ ~.J' ~ r£. _,.,.... ~ ..;1-lill <!..J"'o ~ ..;1 W*i=~I..JJli.J ..!a._p.~~ ~-' 
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AN ECONOMIC STUDY FOR THE ROLE OF HUMAN LABOR 
AND MACHINERY INPUTS IN WHEAT PRODUCTION IN NEW 
VALLEY GOVERNORATE 
Elham I.Y.Abdelaa and· Nadia M.M.Abdelmohsen 
Dept.,Desert Research Center,Cairo,Egypt 

ABSTRACT 

The research aimed to find out the role of human labor and 
machinery in wheat production for a sample of farmers in New Valley 
governorate in Egypt. The current situation of farm machineries and 
equipments acquisition in the governorate, comparing between labor and 
machinery intensifying systems depending on cost and return of production 
are analyzed. Elasticity of substitution between capital and labor in the 
sample also was made. The current situation of machinery during (2007-
2013) showed that the area served by the;'tractors increased from 49.5 to 
89.8 Fadden as the increase rate of tractors which was estimated as 4.3%, 
which is less than the increase in agricultural area which estimated about 
17.1%.The area which is served by fixed irrigation machinery decreased from 
88.8 to 55.6 Fadden due to the increase in the rate of machinery estimated 
about 18.1% higher than the increase rate of agricultural area. The area 
which is served by portable irrigation machinery increased from 11.7 to 86.8 
Fadden. The area which is served by threshing machinery increased from 
148 to 341 Fadden. The area which is served by other machinery like plow 
and combine has increased from 17.4 to 27.5 Fadden. The structure of 
machinery acquisition in the sample showed that Aldakhla district come in the 
first order for tractors, fixed irrigation machinery and other machinery by 
37.8%, 64.2%, 67% respectively. Alfarafra district also is in the first order for 
portable irrigation machines and threshing machines by 63.3%,39% 
respectively year 2013/2014. The structure of production cost and return 
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showed that the total cost of human and machinery cost is estimated as 
L.E.2100, 1780 for manual and mechanical systems respectively, and t test 
proved the statistical significance between them. The total cost of mechanical 
system is statistically lower than the manual one by 7.3%.The net profit is 
estimated about L.E 2325,2776.6 for manual and mechanical systems 
·respectively and the mechanical system is statistically sign_ificant higher than 
the manual one by 19.4%.The General Elasticity Substitution (GES) 
production function showed that the return of scale parameters (u) are 1.2, 
0.93 for manual and mechanical systems respectively, i.e. the manual system 
farmers are still producing in the first stage but the mechanical system 
farmers are producing in the economic stage. The parameter of efficiency (C 
) in the mechanical system is higher than comparing one in manual system 
by 28.6%. The parameter of elasticity of substitution between capital and 
labor are 0.9, 0.455 and that mean the increase in wage I capital price 
percentage by 1% will decrease labor/capital percentage by 0.9%,0.455% 
and that implying the labor is less intensive in the mechanical system by 
about 50%.The distribution parameter( o) is indicated that capital input 
participate in wheat production by 0.25,0.46 in the manual and mechanical 
systems respectively, and this participation is increasing in the mechanical 
system by about 84% comparing with the manual system. White Test and 
Jarque-Bera test showed that the residuals are homoscedasticitc and 
normally distributed .The research recommend by adaption the intensive 
machinery system to increase the return and efficiency of wheat production. 
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