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.,...iJ.". n _, °' °'v -0~1 J)L.a. 01~ Ull H £,' 

0.1--! l.. .u,. &WI _µ1 ¥ y~~ Wa;l .Ju. _,l ~I.WI 

.)....a. J ' ' °' °' °' rl.. ula 1.&!l °' " 0 I ' ~ t4.iJ ~1 U:!~ 
'" .. y ~L&. u-J. ....a....ll '.vo,Y' i;1~ ~ ~ 
o.)i ~ LJla 1.&11 ' • • o,V ~ ..J.)i .la..i~ . "••A 

~t.......-.11 ..J_,.....l;.:J rl....all o\+i"jl ~t..... Y~J .~\ 

~\ ~ J_,,_- 1.J.e &WI _µ1 ¥_, ,o.)..J_,..11 

• • .. ~!\.)}\ ~ . ~ .• 
u;-- -~r ~ 

yL..i~ ~t ~ (")r!J J_,~ wllY-! ~jl t..s 
0,!.l....:.. ~ l.. .fo.JI ~ J~ 1.J.e 6.lJ_,.JI ~WI 

.l....:.. _, , ' C\ C\ v rL.c. ,,)l.l .. ..J uit , ' , ' ~1 p. ~-' ~.lt 

~ '"."' rL.c. 01.w uit t. t ~Ip.~~ 
0 \,6 .___"ii.b..., • , ... t.11 .<'. ..• ·t......s... ~Ll.,j\ . ...i ::II c--: ..r- ~ ..r."""'I" ..r-- e:i • ...,-- t"" .,-

~ ('l')r!J J_,~ ~-' .i.Jl.li Uli 'I'•. ,o ~Ip. 

)~ .fo.JI ~ J~ 1.J.e '6.lJ_,.JI ~~I .l;ljJ ~1 

J~ 'wlll uit 'I' • I'\" ~\ p. ~ ~~J '../ .fJ- '../ _,l..i 

•I ·'\ .Lil~. e ,.\ ·• ~~ (")..! J ~~--'I , 01 II - - 1. ~l....M .>-- ~~.Joi . . ,..J J . . _,..... .~I •fa-...fa 0-6 10, • ·' ..,... ~ J.l(j A.;_,l..a '6.ll.;!j 

1.&!l 0 f If t)IJ"l' ~ ~~l (.j.iJ- t.j_,l..i )~ ~ . .li ~I J~ 0-6 ~WI µ1 ~ ~l 0t ~J 
.h......ji.e (.)e %f,OA ~ W_J.)i ~.Jl..u o.)\!j J~ •ula ~J ~1 0.1~ ~ l.. •.;..,S~I ajiill J.ll ~t y~jj 

'o'V·°' ~ t1411_, ().ll_,._..JI 1.J.e ~WI µ ~ ~ ~t .l:..J ,, C\C\V r~ ~ uit ''\"o,Y' ~Ip. 

. \+ill ) .• WI -o_;ill ~ ula l...i.ll H • .r-Ji .b.... ~ , 'I' • n r~ ~ uit ' .. t ~1 p. 

~ vA µ M ~ ~l.1il!J c)SJI µ ~UJ &J..J,J-J ~~ ~ ~w1 c,,l-Jll •\+111 ~ . r JJ~ 
(Y • \ Y-\ ~~V) ijiil\ ~ 

~~)Ji. F a·Z 

20.31 73.1 0.83 

50.29 71.4 0.82 

0.06 3.86 0.39 

54.36 94.3 0.86 

~~ I ~'iJ\a.J 
vi=27.9+'1'•,n x 

(8.55) .. 
Yi= 84.798 + 50.29 x 

(8.45)** . 
vi = 2.21 + 0.111 x - 0.006 x2 

(2.75)* (- 2.78)* 
vi = 1055.8 + 54.36 x 

9.71""" 
• '•. 0 ~ <.Sfo- lie.,,,,,.... • 

. • • • ' ~I <.Sfo- lie. ,,,,,.... •• 
-~ (Y) J~ u\.;\,ii.:,... ~ :_;.i....11 
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~I~~ o~ .sJl...- la..._;w., ,y • • c ,y • • Y 

"~ eli ~~I W.- _µ1 [~'i ~~\..I .%0.'\,Y 

~l u- % f °' '°' _,:..i ~ ~ y • ' y f'L;. ~t.;1 
f'u. ~"ii "~ ~ ~ ,.; , _,,,_. ~ _µ1 c~J 

~ _µ1 [~J ~~] t).e o/oAA _,:..i ~ ~ ' 0. '\ V 

·~ 

l"L...c. ~"ii .. ~ ~I ij.o _;&JI ~\:i.iJ ~ ~ ~ 

.fa-JI ~ \:i.ij ~J ij.o % ' ' , ~ i ~ ~ ~ ' ~ ~ V 

~ ~ T • ' T l"\c. ~t.;I .,_,,. ~ ~ r,si , .>-- r,si 

~-'·.>--~.;&JI ~\:i.ij is14J i).o %0 •,' ~ 

· . - · .. IJ ~I · JS · .C:.11 • ti.ii ~I. ~\c. ~ ~-' . (.)'" (.)'" .r- ~ • c-: 
o.,;--:a ~ µ1 ~\:i.ij is14l i:;.. %rr,vo ,%'\ i, To 

.Y:fi .fall ~ ~I 

l,,.\..w...-11 v- oJ.J.J--411 t,,.L......J.1 ~' ~~' -t 

:~J;;~I 

~I ~\'I ..,lJ ~4 (r')e-i.J JJ4 ul.i'l:µ, ~ 

WA ~'ull .fo.JIJ ~J.Jj.JI ~WI WA o.i.J_,.JI ~lui.Jl 

~'ull .fo.JI ~~') .fo.JI ~J .fo.JI ~ ~~ 

~ () (.).!.P <UAJ , Y • 'Y-' '\ '\ V ojlill ~ ~ ..,.! 

~\.....i.._JI .,-Jj ' . "o ill Jy a H \,).o o.l .)_,.JI ~WI 

%VY ,A _pJ ~J ~.ii W:!.l.:lt. ().µ,~JI.Ji .w ~J.))JI 

,y •• ' r\.c. %M," ~l_p. ~ ~i ~J ,y. 'Y rk. 

~4J .o/oVi,A ~IJ---=1- ~ oftll c..S~ .h....jki 

~ 01 JJJ.4.11 ulj 0-- W:!-P µ1 ~ J~ 

().µ,~JI.Ji <UA ~J.)j.JI ~WI ~l O.l.)~I ~WI 

~1 .l.:lt.J , Y • • '\ f'\s:.. o/oA i, Y ~\_p. ~J ~.ii W:!.l.:lt. 

,y, ,, ''""" rlJ-CYI ~ cl\jJ6fo' • • .pJ ~ 
~.J ~ ~ ~.JM».t ~ ~1.lll µIJ ~.JJj.tJI ~~ ~ o.iJ_,..J\ ~~ ~I ~~I • Y' JJ~ 

Y • ' Y-' ~ ~ V ojiill ~ ..J'4A c) ~ ,;1will ~1 ,;1will 

~-w ~1 % uill ;~~ L..1.w....11% 
µ1 ~1 ~JJ.)Al\ ~\....iA.11 

11.96 95.6 88.04 84.1 1997 
19.97 94.l 80.03 80.7 1998 
25.55 100.0 74.45 75.2 1999 
25.53 97.6 74.47 80.0 2000 
28.23 100.0 71.77 84.9 2001 
28.86 100.0 7l.14 77.3 2002 
26.99 95.8 73.01 76.6 2003 
26.84 99.l 73.16 75.2 2004 
30.02 100.0 69.98 75.5 2005 
31.95 98.8 68.05 73.1 2006 
38.83 99.0 6l.11 73.3 2007 
32.05 91.3 67.95 79.0 2008 
37.08 86.2 62.92 73.6 2009 
49.71 93.9 50.29 73.1 2010 
48.10 94.4 51.90 73.7 2011 
50.07 93.4 49.93 72.8 2012 
33.75 96.2 66.25 76.8 .h..._;WI 

.J:i.1.Jl.i (Y , \) .)~ ~lil.,ii 1.J.4 ~~~:~I 
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~u...iJ ~J l.Jj)J_ \.- ,~, .)J J_,.-...11 Jij ~ 

.C .. ' • 1 \.iS · l.b,jl .i..ilc. 1...ii • ,~ .C .I\ ~ ~~·1,,)-'0, •. ~.J.~. 

rJ:-)4 ..ul .£1.ll Jti.. .J ,~ .lJ..1-.JI wllU.ll •j4j.J '~I 

~ ~I .;!- ~ l:iJ'j -'.S.;:. ~I is"_, \:ibll -'.S.;:. ,:) ~ 
.u1 ~J ,Jij!I .:.ii).~ ... _, i.:..il..i.a..LlJI ~ ~.la.ii ~.J '..J-A 

l,_,J;J6..,. . ....i ·- :.11 J · -. ... c wW ~ • ~ ..,..-~ _,,.-- V" J:t"" • JU 

r~ ~ Y • • A/Y • • V ('""'Y J.!y,J ~ Ul:ill ~I .)5 

~ ,_..i:..; '~ J.,..~1 .;!-~ .:.ii .;4"" rlii 

·~ •.l.J J_;WI_, tJill ~\+ ~ ~tlll.J J_,.-...11 

~,~1 ~~~I~~'~ W.Jjr41 

~.foll ~ W:!C-)j.JI wl.;4"" ~(i_, ,4,;jj.P." ~ly rjt

-. ... C .lJl. ·~ • " • .i..ilc. 1..-U • \.- ,~ \.i .:II · A:- • . y . ~ • . y • .) ,_,... ~ 

~I W'.:iyoll ~l.;)1 ~I ~ ·~ ~_;lj.JI IJ~ 

~~I ) ....... 1 ~ tli'.i.;~I ~ ~.J r-"'_,.JI ~\A~ 

~ L.:i.iJ rjt- W:!C-.;I j.JI u .JJc. .)J "'1j ~ .£!~ .;µ UllJI 

~L.:i.iJ ~~J ~ •-A.fo; IJ.lll yt.;1 'Ml J_,.-... 

·..J-A~ft...11 

jl~'jl ~4J ~ U"\.ii-o .£!~_, ,o/o'\Y,o ~~I 

U"~ W.---- ~1 i.:.»(.i .£!~ , o/oo, "l ~ ~I .)J 

~ rjt- ft...11 ~ J_,i'j 04-JI -.~_,i -..liS.11 wl.;:..>

,o/oV"l,'\ ~~~I ~WI wlili....11 <) ft...11 ~ 

I~ .4-JI ·~ .J ~ ~WI µ1 ¥ ~ Aj _,Li .£!~_, 

~ µ1 ~ J_,i'j ly,~.1_, ,o/ono,Y ~ '<'r '. • • 

f'r '• • •) 04-JI •~_, ~ jjWI ~t...... ~ ft...11 ~ 

fi-..-11 ~ wl ~J A..i~'j4 ,o/o"V,T' ~ ~4 

i.:..\.+l ~1_, ,~_,..-=JI~ ~l}i4 ~1.;j .::.~ 
~~I ~ ~ A.l_,Li_, 'C~'il ~~ ~l.;"i4 

..Ufi WC- Sl..:.J ,~llJI o~ ~1.;j ~l ~I ~ji.!Jl . . . 
~ .J ~ 0 .)"--"" .J .u;~ ~ ~Wll ~ 4~ ~ _,,,__.. 

.~~ •4c-I IJl ~ 

:~I M~JIJ.e~I~~ JSWwll -'\ 

:~I cA ~JJ.J LJ.4 ~ ~ ~ -I 

~ J~I Jij ~..fo.JI ~ l~.;l..}4 ~1.J:! 

· LJ . ....i .US...WI <:!ll:i · ,., -~~ <I.I ~I • lli.i~I A.its ~ ..,..- ~.J . w 

Y • \ Y- \ ~ ~ V &JWI la.....,:i.e ~ ,;S.wJI MJ ,;S.wJI ~ ~~ '-:i~~IJ ~U.."11 ~l..,>J.,J..11 • t JJ~ 

µM µ~ u' JtU 
325 318.4 µIJi :.:Ji4 ~ .J_;j.JI ~WI 

20.34 49.49 01..i! /r:;b ~1.ill1 ~l:i.i'il 
2.56 4.12 u'Ji /µ1. !"""_,JI i} fa.JI ¥ 

3994.7 8483.8 wl..i! /~~I .::.1.J#'jl t..,ii 

1895.4 3773.6 ;;ilJi /~ JjW\ ,}'-:. 
0.903 0.801 e,,.JI ~Ji.WI ~I~) 
0.129 0.067 ,,>tM.11 i} ~I ~I ~) 
570. 7 707 4.jJ+/;t;JI i,,.i ;;il.illl ~) 

2090 90.41 l.....lai.JI ~.11..i L ,; ; .... n lul.illl ~WI wl.lli..11 . ~· .... 
9.73 5.47 'I" e ' ••• /!)a o\.;..ll ·~J ()A J~ ~l:ll! .b...jl.e 
1.22 0.46 T' e ' • • • /,;):. 04-JI o.l:i..J 0-- r&lill fa.JI ¥ 

906.9 417.4 ~4 (Y'e' • • •) o\.;..ll o~J LJ.a .tiWI ,)1-:. 
270.77 314.47 .(,,&? /4.jJ+) ;t;JI i,,.i .;:.jWI .,.ii.... 
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~'Jl.J ~lt-i]I ~'jl ~J foJI ~ 'S".JAll 

,;;.- .;fa fa L.J y- i} ,Jll(• ... .JI foJl.J d .. ~_,11 

fa } .l ;_fo- .;fa fa _,1 '.l ,;ji..-11 } ~\ rWI 

•.J~ ~ ~ 4,;.l ~ ~I ~\ rWI .JAJ ~1 
'l ,bl\. O ("')• \• ,.... .C:i; ~ I .l.t ..iC:'\I ,'; .,\.i • 

i,r, J-"~J "'r"'I"' Y.J- • UJ • ~ •. ~ 

u~I ~J ,J ~l ~ i?'J (')el.; J_,~ uu~ 
·--"' , .. ._.\__ ..... I u.i~ .li .~ .c: .. I\ I L-::.1\ i,r-- ~~ • • .>-4~..r- v-~ 

~' ~J ,,'\'\V rl.&.. ~ Ul1 '''°"·" pJ ~J 
~'-- ~_,IJ ,y. '" r\.e w.l.:. ut " .. o pJ ~_, 

~~I ~J ~l,JJ (V)e1; JJ~ rWI ~)\ ol+i"jl 

ti • '· Lit.....-\ . I I l.li.u .c:.11 I WWI 
l.T Y'" ~ ~ . • 4J.JJ- 41~ .J • ..r- VA · 

o/oT',oA ~ u;.li ~_,l....a a.l4j ~ ,w.l.:. Ult o t, t 

.• n .11 ..• 1.. __ .11 . ·w1 .c:.11 A.i...S ..1...... • . 
.J-AJ c--:- J Ir..,....-..- V6 ~ ..r- • ..t1A V6 

.~J ;l.:i..JI a.foll ~ ~ Ull 'o' V, '\ 

~ -'J•J•· 0';11 te:iiUo ~li.f ~'i ~t..-...11 ~ - .,. 

.6.l,;_,..JI ~I u~ W:OlbJ} 

.l_,_...,";1 J.-11 ul.;~ .l.J_,.,JI ~I J'l->ll tUU -Y' 

. .fi.JI ~t.-.J .l.J_,.,JI ~ ~\ ~.J 

~\.i .lt.....-11 ~~I ·.II .l... :'\It\~\ ....i • ~ -t 
0 I .J .)...)"' .Y"" • Jr~ r 

.~I J_,...-..J 

.l.J.,.._11 J.,._..JI Jill A..o]llJI ul}~ . ..JI y,!_jJ ~ -o 

~ tl.Jjll r~ ~J '5.li L.u. ~_,l..w,11 Jijll ~ '5.ll 

.~ ~ .1~,11 was ... 11 .1. -~ -·' ..)A I (,,)IUJ • ..>""" ~ J rs-'~ 

=~ c) ~ ~:.ll o..,MJJ\J µ1 ~l :UlU 

.lljil F. ~l~I ~'jl .l-lll.} ft..JI ~~ 

..iC:'\I .": ... \ '--1..-ib. l\j ' •\. • ~I 1... • ...... Al\ ~. . • IF• ('+'';1.J4'1A , ~ C--:--

~)11 ~ ~ t... .JAJ 'rWI ei.;.,..- .; •y:;'+o 
11....A U~J H.:.t\.e~I ~ ~.All .} ~~ c4,,j~ '~~I 

•'"' 

~'j\ ~J ,~_,11 ~'i4 ~'j\ ~ t.Jlll 

• T • ' T-' '\ '\ V ijiill J:>l,i. ..)A4A '"" w ~\lll -.WS'jl ~J i~ r+'°.J µ\ ~}J tl:U! ~ . '\ <.lJ~ 
,.WS"il~ •"'"'31 ~ ~JJ&...jW ~£\ t!l:UJ~I uts-ll J$. ..::..l.,,.i...ll 

% uiil:all ula-W4 iJ../~ .s)ll ula . 4 ula-W4~ ~ 
72.0S 438.8 26.1 1570 1131.2 60.1 1997 
72.96 432.6 26.l 1600 1167.4 61.3 1998 
74.05 435.4 26.8 1678 1242.6 62.6 1999 
77.41 406.7 28.2 1800 1393.3 63.9 2000 
77.85 400.l 27.7 1806 1405.9 65.2 2001 
68.60 628.0 30.l 2000 1372.0 66.5 2002 
61.20 814.7 30.9 2100 1285.3 67.9 2003 
62.25 830.6 31.7 2200 1369.4 69.3 2004 
61.60 934.0 34.4 2432 1498.0 70.7 2005 
61.71 977.6 35.4 2553 1575.4 72.2 2006 
67.61 842.1 35.3 2600 1757.9 73.6 2007 
58.81 1108 35.8 9026 1582.0 75.2 2008 
58.62 1137 35.7 4827 1611.0 76.9 2009 
75.75 637.5 33.4 2629 1991.5 78.7 2010 
69.02 852.0 34.5 2750 1898.0 79.6 2011 
69.14 895.0 35.6 2900 2005.0 81.4 2012 
68.04 735.6 31.7 2253.5 1517.9 70.3 .J....._;WI 

.~.):I.. .ll~l '->-"'.} .fi..ll ~l:.:.)J ~I J..-1.a..ll fi.Ji. ,~\ J..-1.a..ll ~ .,_,.:..l}il c~IJ l..:.IJjll ~)jJ :y...-JI 

.~fa JI.le.I 'l.i~ ,.;~'JI ybSJI ,~~'JIJ ~WI ~ i.j.fiyJI j~I 
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,. • ',._, ~~v o.JaiJI ~ 

.JAlll .;IJL. F R-2 a,..i+a11 ~~J\&.&ll d-MJ1 

54.36 94.3 0.86 
Yi= 1055.8 + 54.36 x wlo !jJ\14 µ1 l! Ui! 
A 

(9.71) 
wJo !jJ\14 ~)'I 

95.1 334.1 0.96 
Yi= 1445.1+95.l x 

(18.3) 

40.75 14.5 0.64 
Yi= 166.4 + 115.04 x-4.37 x2 

wlo !jJ\14 ~' ·~' 
(3.26) (- 2.2)* 

• 2 
Yi= 23.01 + 1.59 x - 0.05 x ~/~.)_;ii\ ~! 0.74 65.4 0.89 

(5.7) (- 3.2)* 

o.)L.i) ~ , '"~I 1.. ... - 1 .~rn s"'.1.-.... 'll\ k.i.11 • . • J u:... ..,---_,.i.. J ~ ..r- _,-,- t 

~IJ '0ts.:.._JI o.)y) ~_jJ..!i.A yf.s. .foJI ~J 

~ c.;WI i)c y..- .)l..:ic.J ~l.]J ,Jp_~I ~ ~I 

rc..rJ' i)c '.)'JM~ µ1 ~JJ ctuJ ~ op...ill 

~.)HS ~ye. 0A µ1 0A wb.;l_,11 o.)\-:ij ~Lu 

~ .)Wc.)'1 01 'iJ ,~_,11 l..c:.~IJ 'iF}~\ 01.»JI 

J.i.i,JI ~t .foJI 0A w4-~)'I Ulj pJ P, c.;WI 

L.i}i~J _(Y)L.:ilWI cLll)'I wb..i- ~_,,.:a~ ~I 

.l.....11 -- · • .JN.-: ·"I . ....i o.lu)I tu"I . ....i o.)u)I • jl ~ ~t ~ • e::-6 c 't ~ • 

~ J.)W) ctu)'I ~ o.3\-:i)I 0A y,S1 ~ ~)'I 

&~I ~':fa~ W.J ~ .illj .AJJ (~J ul......;s1 
I ·I -- W;)l-~ - I... .~ ,.JN.-: .\/\ \:i.\'11\ . --, jl .JJ .rJ ~t Jc 't W:!-1 

.l.....;11.]J 0.!-P:! ~ ,(V)ri.; JJ~ ~.foJI ~l:a.11 op...ill . 
e ), \.Jj~\ . . \..li..u ~ .<·.I\ ~\:aJ\ o ·-•I\ c-: . . t.i,,..... ".,.w .J . ..r- . _,.,.,.. 

. • !, . .. J.lAA.l ' .:L UJ1 ) t o 1\ 
.J--=»J c-: "~ ~ . v- ' ""' p. 

.J.li .,~, J '~' 0 fa J)l..i. 0 p...ill ..l.t.... fo 0A % ' ''\ v 

~~I wl~).JI 0A ~J .~ Wli V'l"o,i i)I~ 

wW~U w...........:ll -;!\ ' .Lii · "\~I \,i:iS'll\ ~ . . . • ~J .r- <.).6~ ~ t . 

4 ~i uili ~ "• H _, '\'\V ~I oft J)l..i. 

~.31 uili ~ ~ ,0
/oVV,'\ pJ ~ "• •) r~ ltl 

r:._r.. 0:1---P ..liJ · o/oo/\, i pJ ~ "• • '\ rk. ~ 4 
.4.lbll ~fa.A 

.••• 0 ~' '-I .fo.u. .llc. '-I ,jJaA • 

. (i)J~~ 4-J~:~l 

ls141 .... l\ ~I y~~ ~t (i )ri.; JJ~ ~~J 
. •! ... ..........it · ~ · I...~\ 0 ,;i .N.:. .<.I\ · .J'"-1 c-:;:J ....,-- ~ ~ • ..-~ ..;-""' <.).6 

UJ1 "°' .. pJ ~ ~1J , '" "v rk. ~ UJt 'ov. 

o.)y)I ~l i:!LJj ~ ~I ~..».J , " • '" rk. ~ 
4.Jjl- ~.iJJ ._,.).)l\ ~)'I ..l.t....fa o.)\f.jJ ,~ts...JI 

~ ~J ~l.]J (Y)ri.; JJ~ e-WI ~)I a~""jl 

~ ~ ~~j tJfa.A 'iFfa..> .;\~ lSl4i11••ll _foJI 

0A o/ot," i)l_,:i. ~ 'iFfa..> ~ J~ '~ UJt '\O,) 

J)l..i. ~ w.11 no 'I", o _M .;.li _,~1 ~)'I ..b,... fa 

.) ,;.11 .JN.-: ·I ..l.t.... • wii.l1 ~t . . LAS 'o .-:•I\ . ·~ii r ~. _,.i.. • • • ~ ~ ..,-

"i ·' ~ ~J ~.)t 0:1~ ~I... l.1..JI ~ .foJI 0A 

.# ro,/\ pJ ~J ~1 ~J ,, '\'\V rk. rl> .# 

e-L.....ll ~)\ o~""jl 4,l.)l- ~.iJJ '" •• /\ rk. r'> 
fo...-ll 0- .).)l\ ~J ..l.t....fa ~\:fa (Y)ri.; .JJ~ . 
'r'> .# . ·"" i)l_,:i. ~ ~~J _,p... 'iFfa..> .;I~ 
.JN.-: .\I\ I • , 01. " /\ • .~ • .. J.laA.l 
~t '"""""'.J.IA <.).6 10 ' ~ ..).Z. 'iFJ-W Y..AJ • 

Jo--¥ n , v ~ ~411 .J o .fall .!lb J)l..i. .) .;ill _,µ1 

Y..- ~ .fa.JI 0A .3 .)ll ~j ..l.t.... fa .d..i.;':i..i.J ·r1 JP" . 
, ~ ~ ~_,..JIJ .foJI 0-4 ~..).J~I w4-l.Ji:.. )'4 

.JN.-: -1 ..l.t.... • "\ii 1 • • l.l.... / 1 .1.c n .~ ~. _,.i.. ~ .J, ~ r> ~ ~.J 

L+i IJ""4_,...ll w4-~)'I i!\1:i ,;;e. ~I oft J)l..i. .3.)ll 

~ ~t.....i 0fi.. .fa.JI 01 i)J i;illj ~..». ~..)J ,~ 
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. 
o~I ~ ~ •, • ' ~.Jl-ll i.;,iwA .llc \µ~) 

,~ w~ w~I .l~ ~lJ µ1 0" ~1:ill1 

~\~\ ti~\ o.l\.;j ~l ~::i t.;.ll .:,,ts.JI .l.le .llj l.JS.i 

~.Jl-J ~ ~ .l_J:1>J 0#J ~ ,.} ,µ1 0" . 
o~I ~ ~ •, • ' ~.Jl-ll i.;~ .llc \µ~} 

l...JSi 'wii uf'i4 .fi..JI [\lil .,l~} J foJI 0" ~\~\ 

o_,,.,..all (JQ~) <)l i;ill~ .;.li µ1 0" [tu'jl ~ .llj 

~~ ~ .l~J ~ ~ ~ ,µ1 0" ~I.ill\ 

~ ~ % ' ~_,wJI t.;.f.wv. WC- ~~l ~~J 

_;S..JI .:,,.a .l.)ll.~j .l:w.j.IAJ ft...JI 0" ~I.ill\ ii.,p..ill 

~1 w.a .l.)ll ~J .h...ij.1.G .llJ wss ,w1 /~4 
._,s...JI .:,,.a ~l~I o~I o.l\.;j <)l i;ill~ t.;.li WI /~4 

~ ~ ' . I°'°' ~ J~I .l,l~I J..\.u '-4 Wili -liJ 

.:,,.a ~I~\ o~I ~ ~ ulpl 0" %°1 °i <)l_p. .:,,i 

Ll~J :a ... ~:;u J,.1_,.ll i!\t _,i ~I .,ll ~Y ft...JI 

. ". n• _, °' w tijiill ~ 

:~ ~~ ~~14wiLWl .dJtJilJi.w.'il :1..-1.a. 

0:lyo '011 ~ cl_:jj'i a~\ J..l_,.11 e.~ ~ 

W---4 ~.Jl ._)} 'O.)L1'jl ~ ,foJ\ C\li} i.} ~)\ 

: ~I _p.lll ..,le ~::i J w~I fa 'j\ 

~\ J,.\.S:Al\ WIJi.w.I -i 
Horizontal Integration Strategy 

· ~ -~ll.J ~~\ ·,( ·• ,~\ ... 'J\ o~ ···'-' ~ ~ . .,.. . v-: ..... Y-"t r'~ . 

4a.L.;!~I ~1}11 ~.fa.JI .JH .a:c.1.;j i.} r::-iJill 

.i...J 'ii.l.I'- I\ -:.Ll,W\ . _i ·-:.I\ .C. t . ...,. ~lj\ · .. ( ,. 
.. ~ t..:J- ~ ~ _J"- ~ • ~YJ 

y..Aill whL..... ~ t"'., .fo.JI ~ \li} i.} W\:All 'O ~I 

L.S ~\j ~t.....JI ~ ~ e.~'j\ ~I .)=. JI ,~WI 
·t...-.... · '-~ ·~ o IA ~t.:w L....i ,-o.lu · · .l \..Jh . ..A. ~ ~ e. t"' . .. . ,..) uJ .. "'. 

~ ..,._J ~ Ji-! o.lW....'jl .;~} ~ , µ1 ~ 
.~1.u· .. Y.-4 

&~ ~ ,)&- &)j.J J..-1,jltll ~'ii ..i.!Jtill :la.ti.; 

:.)AAAc)~ 

~ ~..fo...J\ o ~I ~ ~ ii ))JI J,.1_,..ll .J:!.li:il 

[~_,.._Aili ~l~l ~ "• '" _, °' °' v ojiill ~ ..)>AA 

· !hl\ ·L)I . c.r- i..r-a • 

Yi= a+ ~1 Xu+ l3i Xzi + ................ + ~n Xm + EXi 

\\ A~\ j. (Y) \:JI .. :::.1\ .l.I~ .. ~ ~ 'S"--r"• .r J Cj ..r.- . ~ . 

(X's) ~I wl_foll L.1 ,~ ~4 .fi..JI 0-- o~I 

ull..:li 4 .( .. I\ · 0 ·- •I\ I~ \A •l_:j . _i ~ ",.\\ .r- I.)" .r.- ~ cs- Y.:J ...,.. • i..r .J 

ctu} ~J '(x!i) A........l w~ 0\5...JI .l~ is14l ~ 
W-- as14;,., .!\ ~\ ~l ,(Xzi) ~ ~4 _fo....JI 

µ1 u.- .l..}ll ~J .l-.Y... ,(x3i) ~ ~4 _µ1 

~ ~4 µ ~' ...>-' '(xii) l.l...11 /~ 

w.1.......-jiJ '(X6i) ~ ~4 r'_,c.~1 fo.JI ¥ '(Xoi) 

4.[)W\ <!\t.I ~ ~l;i)\ .;_,...JI J...;..it· c) .)} ~\_;~I 
..>.!.l.....iJll ~Lil , .. ,.., . :.. ) ~ ,~).C. _,lll o _;_,....JI <.sA 

r.~I ~ ~ o.}_}.JI J..l_,.11 rAi w1 ~L.-'jl 

:~\:JI 4.bt-11 ~ J"'4A ~ ~.fi..JI A..;:il~\ 

LnYi = ·2.164 + 3.234 Ln X1 - 2.163 Ln X2 + 
3.123 Ln Xi 

(8.6) (-15.5) (18.1) 

F =789.4 

.- ........... "-.Jj\:illl r. -- •I\ lb" ~ 1..1~\ ~I :Yi :<!i..i::.. ~- .. .,.,...,,. ~ •'t .. ....r- "" .. 

i 4..1...JI ~ ~ uf:/4 fo.JI 

.~ w~ .:,,\S...JI ~.le ~} :Xii 

-~ ~4 _fo.....ll ~~l .)4l :Xzi 

.WI/~ ft...JI 0" -l.)11 ~} .l:w.j.1.G :Xii 

)~ ~\ J,.lyJI ~i ,) i)l ~\,wl\ ~~ ~J 

.l~ ~l ~ ~ .fi..JI .:,,.. ~\~I o~I ~ ~ 

'Lr-la uf'i~ _;WI [~l i)~l '~ w~ w\S...J\ 
.~\ /~~ _µ1 .:,,.. lj_,lwill ~_;ill ~j .l:w._;i.o 

~~"1\ ~ LLI\ ,'&i'.'u ..u\ ~ - ,,\ . . .. \...6 lj .. , ~ e-- .....-:: [ _,....... (jQ ~ 
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~ o~~. •l:J\ ,..._w .•.I\ \,.. • .. I - -- -'I )1£1 °/c ~ r . ..) .r .J .• .r is-- ~ _,.-- 0 

~ts \...c. U:l _,.-.JI '.:)!£ 0-- % V , % ' • ~ ~.Jjill 

u-- l.c.~ ~ c.):JI I~~ .J ·". '.,. rb ~ 

: \, l.wi . P: .-:-: 6...JI r..r- • ~ .J.J 

~ JJ•... H WA µ1 rl:lll rd.,U :JJ~I J.1¥1 -
~ ~J.JJJI ~WI w~ u:alfaH ~J ,µ1 

~J ''I' • ' 'I' r~ ~ w.ilS Lo > .J:!.li:lll ofa Sh 

WI.ill\ ~l:ll)'I ..h.....jl.o o.:lyj t-4 ,(_J\.l! ui '(''\'o,V 

Sh o.:i\.:)1 J.la.G ~ 'I' • w -'I' • w o.Jiill Sh 

;µ ... 'r ~ ri.J.:li.JIJ 'I'.' 'I' _, '\ w ri.Jiill 

.01.l! 

~ JJ d , " u-- µ1 c:::~J oJ4J :crUll Jt¥1 -
..i-.i.. ~ .. uJ.JI ~WI o~4J uQI fa~ Jll~-' '..fi....JI 

J)l.a oJ4jll J~ ~ 'I' • ' v - 'I' • ' Y' o .foll J)l.a 

1..L.11 'l"I', n ~ O.J~l.J 'I'. n _, ~ w o..foll 

o · -:~11 N , .l.i.ll.illl ~~"I .h... • w~ , ·I'" _;--~ • •. I .JM . t'° u-

y • ' " rl...... ~ ~ts t..- c)':- " • w _.,. . ''<' 

.,:).l!ji:):. 'l',,ot ~'O.J~IJ 

.;-+l/ JJ·,, ,, • 0A µ1 rtul 11.:it;J :~ J.1¥1 -
~L.........JI 0--4 ~ o.:iyj ~lfaH ~~J ,µ1 

-'I'•' r o.,;-:lill ~~I.ill\ ~tu)'IJ ~J.J.>JI 

- ' °' °' V o .;-liJI ~ L..at:l.:i'-Jj J.la.G ~ 'I' , ' V 

j~ • ,VW •<,jl.l! u\ '\"\' ,'\"\ ~ "il.J~\J Y • n' 

.<.Jl.l! 

J~'jl ~J ,_µ\WA ~'JI ~jl :~1)1 J.i~ -

fi....11 0A J.)ll ~J J.Ao w~ > J,i~I I~ ~ 
rl..... ~ J--A Lo>"· w -"< • w o.Jiill Sh 

.~ /~ fo,'\ ~ _;.:li.JIJ "(, '"( 

l..-~ ~.fo.JI o .J~\ l.c. I .Jj ~ t"" jill : u-WI J.1¥\ -
c:::L..:iJ)' L...plll 'O~LJI y,ijil 'O~~\ ~\)JI ~ 

.(~l...J\ .fo.JI) jfo.) "'74-JI yl~ 0-- w\.;l-11 

cr"'I )\ J,..\S:ill A J? Ji\ Jlwil - '":I 

Vertical Integration Strategy 

Forward Vertical 4"\.__.~I ~i)I J--a\SI -

wL.ili...o ~ wlJ.~ ..... l ,_,! C""~ Integration 

,~ ': • .l.:IJI wL.i.Wll l~I . __j -~'I ~11 ---.. • r • ..,.--- C"" _,.... J , ~ 

~IJ ~I WA fi....11 ~~ li.oWI 1!.i~IJ 

.~ ~ ~ ~ ~ '~Jltill ~~J 

Backward Vertical ~ ~l.;ll J.-\S:ill -

~ts .- I_,.... 'rWI o~~ r~ )''-! Jll~ .J Integration 

o~~jl , .J:!~\ .J .!.I~\ ~ w-- , ~1 .Ji y.-&11 

c:::~J ~ ~.fal\.J ..fi....JI ~ J_,...-... c} ~~)'\ 

~ .J , ..fo-JI ~ J_,...-... w-- -o~~ ul.:i.-i 

~.;..,la.JI~\ c.;)\ r~ •c.;)\ ~_; ~\.....J 

r~'i\.J ·~ wl).~ ... J c} t""jill.J ,_µ1 ~ 
c} t"" jill .J , U:l _,.-.JI )1£1 C::: ~)'\ d..-. :f'- y,i fo. 

~i _w6.t........ ~jil ~\}JI c~' wljl.~J 
.(")_µ1 ~ J_,...-... t'.J) 

:µ\ <J.t ~ljl\ J.W5'1I J:1b:illJ'.tii,, .. ~.J -

4.t.J _;:ijil .fo.Jl oJ.J~\ J.J~\ l>- J-A ..# 

~t,........11 d--1....,lJi ~ "-i}' I~,~~\ w4-~)'\ 

rJ.J ~~J ,~IJ ~I &_foll ~~~I ~l.;jll 

~ ~fa. \.- ~I.ti.JI ~ ~I [~'JI ~\.iS 

~ .-4i UJ~I ~J ,~Jl_>.!l...'jl o~I tl....:iJ 

~ JIJ (t)oJJ~\ ~I Jj_,.JI Jl;. ~ ~~t.-:liJ.J 

- ' '\ '\ v 0 ji.il1 ..h..... µ i:):. 1-ili v"' 0 I' ~ 0 ~I i;!lt 

. (\)"( . ' "( 
~'¥' w-o l.c.~ cJ.. .,y,...111~ ~ ~' J.Jb.;.J 

~ ~.J.J ·~ ~ _µ1 c:::til} o~'-Jj ~ ~ 
::ui............. . . I .-;i\ II· . _j ~j , '. ·1··11 \8";<'1\ ~.) ~~. ~ 'T" .J 4"YA ~.l.I ~-, 
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SUMMARY 

An Economic Study of Production, Consumption and Sugar Industry in Egypt 
Hany Said Abd- Elrhman El- Shatla, Amr Abdel Hamied Refaat 

The problem of this research has been identified as 
the growing gap of sugar despite the increase achieved 
in the production of sugar and the increase in the 
number of plants of sugar beet in recent years. 
Therefore, the main objective of this research is to study 
and analyze some economic variables associated with 
the production, consumption and sugar industry in 
Egypt. 

The results of this research show that the area of 
sugar cane and sugar beet crops during the period 

(1997- 2 · 12), has increased by 1.74, 22.3 thousand 

feddan respectively, while production has increased by 
90.1, 446.1 thousand tons respectively. This means an 
increase in the total amount of sugar output of both 
crops by 1517.9 thousand tons. Economic indicators for 
sugar cane and sugar beet showed an increase in the 
profitability per Egyptian pound invested in the season 
by about 12.7%, as well as the measure of the ratio of 
total revenue to the costs by about 5.6%. Efficiency 
indicators per unit of water show that sugar beet is 
higher than sugar cane by about 117 .3%. 

The result shows that the total sugar production is 
increasing annually at significant statistically rate of 
54.4 thousand tons. National consumption of sugar has 
increased by 95.l thousand tons; sugar is growing 
annually by 40.8 thousand tons, and average per capita 
consumption increased by 0.74 kg/year. Results show 
that the most important factors affecting sugar gap in 
Egypt are per capita consumption of sugar, the number 
of Population, and total amount of sugar. 

Due to necessity of sugar and lack of production, too 
much consumption, the researchers have tried to 
propose different scenarios to maintain self- sufficiency 
in sugar at least in short run, upon calculations it seems 
possible in short run, while in long- run the only 
possible way to achieve self- sufficiency is to expand 
cultivated area of sugar beet and improve the Efficiency 
of both agriculture and Industry. 

Keywords; Consumption of sugar cane and sugar 
beet, Sugar Production, Efficiency Indicators, Sugar 
Gap. 
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