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<.::.WU~I_;..l!lijil..b.....~ i.JI~PI'2288 .)1-"""'._.,.WI ~~ ~ ..li.J .~.fol._,.lc. 31'/r.-5. 7.1 

.~}1~ 
i~\..i$11 <.::.4-.J..l u.o.4 ..l.i.J '<!!.A_,...., ..b.J:!-'-"1 :..r""'ii.S. 4+.!Jy ~4 ..l.:iS \..:WI_;..- <.::.WL..... Lai 
~\:i.i) u.o.4 LoS .~jill u-k- 1.)1~ /,j..l.. 32.5 • 32.6 i.JI.ull ~\:i.i) u.o.4.J .~.fol ...-k 89 •89.3 
2822 .)1>"" ..... WI ~I t4 ..liJ .~_;11 c)c. 31' /r.-5. 11.5 • 11.6 .)1_,.. <.S)i ·~ 0-- ...,....& jWI 

. \.;la.JI .J-"A -::,U;,il....l ~I.J..l!l i _;al.l...... ~ i.JI,.lj pI' 
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.(2012 -2010) i.;lill ~.,:ws ~! JS!l:IJU:. ~_,. ¥.>" ~.;a.ll ~ ~ 
rs~/~)~lli! ul.li/~~~~ ul.lif~~~~~ % tl'l.iS.!I ~.J.l ~~I 

loS yo.;.! I ~ _,11 
12.083 24.505 93.413 ~I 

11.132 22.576 86.059 ~_;0.11 

11.047 22.404 85.404 4-_,.lill 
10.905 22.115 84.302 ~~I 
10.489 21.273 2028 81.092 ~yWI 

10.149 20.582 78.458 .64---> 
9.961 20.200 77.002 ~I.)S 

9.108 18.471 70.411 ·~I 
8.975 18.202 69.386 ~1......';1 

~ _,11 _;.-.o 

12.935 29.592 100.00 l__;WI 

10.249 23.446 2287.667 79.231 ...,.._,....~ 

7.860 17.982 60.766 ,-_,_....ill 
7.085 16.209 54.775 ·~I 

41-JI .;-.o 
11.549 32.593 2822 89.287 .b .1:1--"'i 
11.517 32.500 89.032 e;:IA J--""' 

.~~~~I •';lWI ~ 1_,..11 .jli.:OI•'"-~ I o •· I ••"'- I,J iU;am .sjS~I .1-:~1 ) J.S . 4;.,o..J ~ ~ ~ 
.~ ~~~~ •4>1J..ill .:.l•'--~1 o~ ·~I u._,.;.:JI tU.S ·~l}il C:~!J ~IJ..ill o;lj,J -

-~ ._;..~1 Jtb.:ill ~~ .. 1~! ~ -

fo..JI ~ J.J-a...a -2 
._r;ll -s~l ~_,II ..:.U;.;Lo..... ~ wi (5) J~ ~_,..11 ..:.Uy,.ll -Hb..:i ~\..:ij ~_,i 
~L.:ii ~~ ~.Ji .. .s_;.ll •4- ,.,~, 0-.o ~l.:i.i! ... ~...iS: ..,Jc.l..:.....:U.:.. _ft.....ll-,.........i J_,.......,..... ~ t.J.>: 
·~.lll •"-·D~ ..... ':/1 ,~1 _;.iS. ·~_;ill :u-~~LS -s~l ~_,!1-:.LI:.!Lo..... ~_; .. 4 .U_, •"'-:!.J~I 
•98.6 •100 i .. LiS.li..:.4.J.l ~ ~ . ..b4o.l ,1~1 'U":!_,..JI ,iyt>Ull ,~_,l.JI ·~.Jfoll •¥y!i..JI 
wl..ult ~l.:i.i! ~_, .~jili-..Jc. 58.4 ·65.1 •68.6 •69.4 ·69.4 ·80.6 •81.3 ·88.1 ·95.8 
.~jill -..Jc. wl.l...! /(>..b 24.4 ·27.2 ·28. 7 ·29 ·29 •33.66 ·33.97 •36.8 ·40 •41.2 ·41.8 
•4.16 •4.83 •4.88 •5.28 •5.74 •5.92 •5.99 .)1_,.,..<.j..;..llo4o 0---~ ftJI ~\:i.i) ~ \...S 
.h...ji...S wl.l...! P,. 6965 .)1_,..,.. ..,;u1 I.)U..JI ~ .u_, .~jill~ 3,. 1~ 3.5 •3.9 •4.12 •4.16 

.-s~l ~)I ..:.Ll:.!6...J ._....,I.J.lll >ftl 
~~ .,-.Jo:!ill, ~~ ,1~1 ,ywl :..r~LS~)I.>'-""-"..:.l...l.:.ib....y.;:i_)J(ji..S_, 
•29.4 •38.2 •47.2 wl.l..ill ~l.:i.i! ~.J .~jili-..Jc. 50.4 ·59.9 •77.9 •96.1 ... USll ..:.4.J.l 
3 •3.6 •4.7 •5.8 .)I_,.,.. .s_,.llol.,;.a<.)..o ~ _;.:i..JI ~\:i.i) ~ W: _y.;:ijill ~ wl~/(j..b 24.7 
..>'-""-" ..:.Ll:.!6...J U .J.lll o ftl..b... ji...S wl.li pi' 818 7 .)1 ~ _,jWI u.>WI c!4 .l! _, . ~jill .).:. 3

,- I~ 
.~_,II 

.u_, ...b.J:!-'"'i •0 1_,.....i •;::::i.A._,..... ,~-y, ,\...ii :u-~~1£ 4+.l:iJi .. 4 .w l:!WI ..>'-""-" ..:.WLo..... L.i 
·48.9 ·50.1 ,ji.l-ill ~l.:i.i! ~.J -~jill.).:. 60.8 •83 ·84.1 •84.5 ·86.6 -o.,lli.ll ..:.4-.J..l ua.4 
•5.1 •5.2 .)I_,.,.. LSYI •4- C,;.o yo&. .foJI "'*\:ij) ua.4 1....S .~jill uk (jl.li /wJ.. 35.2 •48 •48.6 
....... ,~, •.;:ai ..b....# 01~ P,. 9646 .)1~ ..,;w1 u.>W' c!4 .l!.J .~jill.).:. 3

,. 1~ 3.6 •4.98 ·5 
. 41Ji ~ ..:.Ll:.!6...J 
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.(2012 -201 O) &foll.b...~ ~~ JSJ w "u:i w · tu t.._;a.11 ~ .. • .. c) ... ,y. • ..)1& ... ..)loA4 • 

r·~ J&> ~\lit ul.l! JuJ::. ~u ... '/1 ul.l! /"~~WI ~~ % &~\.iSll ~c;J Ui~l 

<.S~I~_,!I 

5.998 41.775 100:00 ~y..ll 

5.916 41.205 98.636 ~lfo 
5.743 40.000 95.751 ~~',ll 

5.282 36.784 88.053 ~I 

4.877 33.969 81.314 ~~I 
4.832 33.656 6964.667 80.565 ~_,foil 

4.164 29.000 69.420 4.,:.JI 
4.164 29.00 69.420 •.>-"'till 
4.116 28.667 -68.622 ~_,...!I 

3.904 27.190 65.087 ·~I 
3.506 24.415 58.444 .bY...., 

._..b.. _,!1 .J->'0 

5.764 47.187 96.091 I____;WI 

4.671 38.241 
8187.000 77.873 ;;_j...-.:.;JI 

3.592 29.406 59.882 U:!.J""~ 
3.023 24.748 50.396 ,.~1 

4J.JI .J->'0 

5.192 50.081 86.562 Wi 

5.069 48.894 84.510 ~'l/1 

5.042 48.630 9645.667 84.054 c;:Lo.Y"' 

4.981 48.048 . 83.048 ,.Ji.J""I 
3.644 35.151 60.756 ..b.J:!"'I . . . . . . . . .~~loll> I ·~I ~JI_,..)IJ IS ,)II '-'l•l....o:aa.'i '4J'-!1 •~I ••l....o:aa.~IJ ;u,.:m <S.)S~I ~I· .~1 

_ .~~loll> I .~IJJII .:OI•l....o:aa.~l o~ •4ll....oo:li~l u.#JI e_l.loi ,,...l_;'lll C~!J ~IJJII OJIJJ • 

• .:.~~I ~I e-ol.i.;r .. 1~! ~ -

ul:!l'il ~ :\llU 
uldll J.J.-.o -1 

w-- ~W.l•~I..Q ~~ w:li:.. '-"~' "-"")' <.::..Wb.. ..:;l (6) J~ •~)_,.II ~w.11 ..::.-:.._,! 
..s~l-4)1 <.::..WW.... y.;..; ~4 ~, •"-:i.J~I ~ul r.r"4 ~c;li.. wJ=.Ill J..,...-.J ..s)l ·~ ~~~l 
.~~YI ,~ .. ~.11 .;<: ,t, .l.iS.-..'./1 .J..W..U ,;; .. _·'I ,;u .>.11 ,U-'-'1 ,.......,_.t:t\ ,~ .t.:.tl .~ .~11 · "Y\S • - . c.:·::-- ..r-- • .) • ~ • J"""' - _,_.. --~ ~ •• .r- -~ 

~ 67.8 ·75 ·76 ·78 ·81.5 ·83.1 ·85.1 ·88.6 ·95.1 ·100 ·~L...iS.ll <.::..4c;~~~ 
1~ 0.92 •1.02 •1.03 •1.06 •1.1 •1.13 •1.15 •1.2 •1.3 •1.4 w1.l.ili4W.l ~_, . ...,..,..:;jill 
•0.35 •0.36 •0.39 •0.41 Jl_,..... Lj.)I•Y,. 0-- y.aS.. _r:;..ll ~W.l ~ ~ ,-.,.yJjill ~ wl.l...! 
3319 Jl_,..... ._...jl.JI ~I t.J., .U_, . ...,..,..:;jill~ 3~ /~ 0.28 •0.3 •0.31 •0.32 •0.33 •0.34 

. ..s~l.....,..)l <.::..l...l.:.!b.J ~~~lo.fol.h...~ w'~ P~ 
<.::..t..;.._J.J ~~.""'":.,......~·~_,;ill ·l:!-W' :,_;,'J'ts. ~)\ J-A <.::..Ll:..!b.. ...,..,...:;.; ..:;ts._, 
u-1:- wl.l...! 1~ 0.88 •0.92 •0.97 ..:;1-l.ill ~w.l ~_, _-.,.yJjill ~ 57.1 ·59.9 ·62.8 •~us.~' 
_y.j.jill ~ 3~ /~ 0.23 •0.25 •0.26 Jl>"" ..s_;.ll •Y.. 0-- y.aS... _;:WI ~W.l ~ w; _...,_,.:;jill 

.~)1 J-A <.::..I...I.:.!L:....l U.J.l.!lofol.b.~ wl~ p~ 3768.3 .)1~ ._...jWI .fo.JI ~ .l.!_, 
> .. us.ll <.::..4-.J~ ~ ~J •c;:I.A_,...... ,.1.-»-"'i :,_;,'J'ts. '4-!:Jji ~4- a 4Ja11 J-A <.::..Wb.. L...l 
~L...S. . ...,..,..:;jill~ wi.U/~ 1.183 •1.315 wl.l.ili4W.l ~-' . ...,..,..:;jill~ 69.99 •77.8 
.)l_,.,..._...jL.ll ~I &4 .U_, _...,_,.:;jill .)c. 3~ /~ 0.29 •0.32 .)1~ ..s)\•~ 0--~ _;...!1 ~W.l 

. 4W' y...r:>A <.::..l...l.:.!b.J ~~.)..JI • fol.h... ~ w'~ /3 
.. 4140 
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.(2012 -201 0) o.,;.ill.b....JW ~~ JSJ Ju:> .: _; ¥->" ~.;&ll ~ 
r/"'&>4\:i,j! ul.li /uJ:. 4u."!! ul.li ,~ ~" ..,.l1....11 Uli-oJI %ii,.~l~;~ ~t-.11 

-.s~l o~..;o-_,11 
0.408 1.355 100.00 •-.;ua.ll 
0.388 1.288 95.056 ~I 

0.362 1.201 88.635 4-_,.l:ill 
0.347 1.153 85.092 ~.,WI 

0.339 1.126 3318.667 83.100 ~~I 

0.333 1.104 81.476 ;~I 

0.319 1.057 78.008 .ht......,..... 
0.310 1.030 76.015 -'..;~';II 

0.307 1,018 75.129 ~l.fi 
0.277 0.919 67.823 "*I...... ';II 

~_,11 y..:>A 

0.257 0.967 62.850 '-:!WI 

0.245 0.922 3768.333 59.925 ~I _/', 

0.233 0.878 57.065 '--':!_,..... ,J;i 

yi.JI y..:>A 

0.318 1.315 4140 77.795 .1. J:/-'"'1 
0.286 1.183 69.986 ~I.A._,_.. 

.~ ~IJO:.l ,~\ ~;ly.li.J u;.)l .:.1-l....oa.'ll ~~ i_;.!..i.ll ••l....oa.'lii.J ~ .sJS~I j'+lJI. :.;.:.......11 
.U!a.. JIJO:.I ·~IJ.jll .:.1-l....oa.'fl i~ ·~1-~1 el.loi • ..,.:..1}11 c~!.J ~l.;jll i;IJ.J ... 

• .:.1...'\;.lll ~~ J.tla.'ll ~l..j.>.' ~1..10.:...! ~!."-' -

c.JI;iS.ll J_,.._... -2 
"'-""_,]! GL.J;.ib.... ~ G~).U c.JI.:iS.II J~ ~I..Jj wi (7) JJ~ o-l)_,ll ~w.JI G.:.....4Ji 
.~ --'~'1 .~ .1.<-l]l , ..... ~.It -~< ,t,; · >. 11 ,U -' -'1 · -::.rLS uLl:.ib.JI ..!l...l:i ~ - .,L:...U .J.....i! ·-·'I --~ ~ <-..,..-- J- - .r- - ,J-" .r..r . - y . J I.S~ 

•70.3 ·74.2 •76.9 •79.9 •83.5 •84.7 •100 'O.,USJI G4..J-l G.i..4 ~ ·~_;i..\1 ...b~ •o~l 
3.79 •4.19 <4.42 •4.59 •4.77 •4.98 •5.05 •5.96 c.JI.l..ill ~~) ~J _..,......yll u--k- 63.7 
•3.91 •4.08 <4.14 •4.88 _,11_,..,.. <;_;.11 •\..:-o c.J-o ~ _;..11 ~~) ~ \...S .~yll .)c. c.JI.l.! /(.}h 
wt~ Pf' 1221.3 _,lt~._..;L..Jt c.J.i...l.lt ~ .uJ . ..,.......Yl, u--k- 3f't~ 3.11 •3.43 •3.62 •3.76 

. J.....l _)-lll .. jiil.J.,..., ji..S 

~~ ~j.J .:al.lii\a.ol lli.J c.JI;iS.ll J.J...:aa.o ~U.! r.) (J.)I o~ I"I.W.....'i ~lli'il ;,.WJI :(7) J.J~ 
.(2012 -2010) ;_;.w .b....fo.S ~~ JSJI.;JJu:> ~_; ¥->" 4,._;&11 ~ 

rr-'&>~t;;,;~ wl..li tt:):a ~t.li~t wl..li r f' .,.;w1 u.ilol' o/oii,.WJI~..J.l J.lait.a. •• ll 

1.$~1 o~..;o-_,11 

4.882 5.9626 100.00 ~.,WI 

4.135 5.0498 84.691 ¥y::.l1 

4.079 4.9813 83.542 ~\.)S 

3.905 f 4.7697 79.994 ~I 

3.756 4.5870 1221.333 76.930 ~~I 
3.621 4.4219 74.161 ·~' 
3.433 4.1930 70.322 .1.4--.l 

3.111 3.7994 63.721 ~_;i..\1 
.~ JIJO:.i .~1 J;ly.li.J u;.)l .:.1-l....oa.'f ~~ i_;.!..i.ll ••l....oa.'fi.J ~ .sJS~I j'+lJI -:;.l.w&.oll 

.~ JtJO:.i .~t.JJII .:.t .. ~....oa.'ft ·~ .~'-'li'ft u._,.I.!Jt el.loi • ..,.:..t;'it c~!., ~'.JJI' o;tJ.J ... 
• .:.t...'\;.lll ~~ J.tla.'ll ~.>.' .. 1..10.:...! ~!."-' ... 
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~'il J.!-'-> :\a.,ll.; 

~I ~.;+II~ -1 
~Wl•"~ ~~ Uib. ..s~l -4-_,11 ..::..u..a~ ~ wl (8) J~ o..l_;\_,11 ~l:iJ!I ..::..:.....:...Ji 
..::.WI.:....~ y .,~_;,. .U.J '~.;~1 ~Ui ._rl...¥ ~.Jli.. ~I r.l-"" ~I J~ ..s)l •1,:.- f'l~) 0-
'~.J.,ljS_ ... .''JI .>y.I....Oll ,4._;11 •4..Jfoll ,>~i .~y::.JI ,4y.J1 'Fl.~ :._;'J.LS. (.$_;-:--;11 ~_,11 
•70.1 •78.8 •80.4 •92.7 •100 'O.,L.iS.II..::..4.J..l..::4~ ...b~ ,~..lll •¥.!c-t.........i[l 'i.J":!_,...JI 
·37.4 •40.3 wi.Ull 4WJ ~.J .~.foi ._....1:. 46.5 ·51.6 ·53.1 ·59.9 •60 ·60.4 ·69.9 
L...S. .~Jill u-k- wl..l.!/(.)l:.18.7 •20.8 ·21-.4 ·24.1 ·24.2 •24.3 •28.2 ·28.3 ·31.8 •32.4 
•10.31 •11.93 •11.97 •13.5 •13:7 •15.'8 •17.1 <)1~ (.,?.)1 •4-- 0-- ...,...S... ji.JP-:!-?-W) ~ 
wl~ ff' 2361 ~L..ll t.)Li.JI t-\-! ~.J .~ylt ._,...1:. 3

1' /~ 7.94 •8.81 •9.06 '10.24 ·10.25 
· .U.J..lll>folJ.....~ 

~ ~ 'f'~l ,\.,!WI ,'0~1 .u,_,.... ~ :~""'J.l$. ~_,11 ~..::.WI.:....~_; wlS.J 
17.4 •25.5 •28.7 •34.9 wl.l.ill ~W! ···•'L -~Jill~ 38.8 ·57 •64.1 •78 ;;.,USll ..::..L;...J..l 
6.6 •9.7 ·10.96 ·13.3 .,.11~ (.$.)1.4-- a--~ _;;...11 ~wl ~ L...S. .~Jill u-k- wl..l.! t(.)l:. 

} . ....,I.J..lli'O_)ilJ.....~ wl..l.S /3r- 26.17.3 <)1_,..,. ~WI cfo.JI ~ ..l!.J .<-:J:fijill.)c. 3
f' /~ 

.U.J •wl_,....i ,...b.J:!--'i ,~'JI ,U! 'CI.A_,.... :._;']lS. ~_; .,~_;,. .l.:i! \.,;WI~ ..::.WI.:.... L.i 
•34.4 wl.l..il14WJ w.ilu .~jill._,...1:. 45.1 •51.3 •51.4 •52.3 •60.2 >.,US11..::..4.J..l~ 
.)1~ (.$.)1 •4-- w-- ..,.,.,& _;;...11 ~wJ ~ L.S .'-:-':fifll .)c. wl..l! tr:):. 25.8 ·29.3 •29.4 ·29.9 
wl..l.!ff' 3344.3 <)I~~L..ll ~I~ ..l!.J .~_jill .)c. 31'/~ 7.7 •8.76 •8.78 •8.94 •10.3 

.~I.J..lll>folJ.....ji.-S 

wia~l ~.;+II~ -2 
0-- ~W)>.,US .)c.l..::..ib. (.$~1 -4-_,ll ..::.~b...~ wi (9) J~ o..l_;\_,11 ~l:iJ!I..::..:.....;...JI 
~i.J .::.Ui!!~ !:ii_, ~~~ ~.;+II ~-[~! t,). r.5)\ o4-a f'l~'i ~l.l.'/1 &,.l.i.Sll :(8) ~ 

.(2012 -201 0) o~ l:a....~ ~~ JSJ YlJUi ~_; ~.>" ~.JLII Jo"AA ~ 
( .. f' /&) ~u.i! ul-li tw'a ~l.l.'/1 ul-li /J f'~WI u.rw1 % &,.l.i.Sli4.J.I ~I 

.sy..,il ~_,JI 
17.079 40.323 100.00 ~I _;OS. 
15.829 37.372 92.682 4~1 
13.729 32.415 80.388 ~y:ll 

13.454 31.766 78.779 ·~I 
11.967 28.254 70.069 4~1 
11.932 28.171 69.863 4.;a.ll 
10.310 24.343 60.370 • .>-"\ill 

10.253 24.208 2361 60.035 :i.,.J.llS...'fl 

10.241 24.178 59.961 -.."'!_,_..!I 

9.061 21.395 53.059 ~l. •• .';ll 

8.811 20.802 51.588 ~I 

7.935 18.734 46.460 ~ 
._)...._,!1 .J-" 

13.327 34.881 78.032 _.,_,..~ 

10.955 28.673 2617.333 64.144 ·~I 

9.7293 ' 25.465 56.968 \......;WI 

6.6293 17.351 38.816 ~_,_..,ill 

\.;WI .J-" 

10.274 34.360 60.157 _[_lA_,_.. 

8.9396 29.897 52.343 L....ii 

8.7787 29.359 3344.333 51.401 .;-t""ll 

8.7617 29.302 51.302 J,._,._...l 

7.6987 25.747 45.078 01_,_...1 
~~~~I,.WWI~ I I l~l~t.-.'11 10 •. ,,_t.-'111 ~ I. I- : • • .J_,..I.J-s.>l . ~ ~ . ..1 • -sJS;-ol ~ ~ 

.~ ~l~i •4>1.JJll ~1-t.-."#1 'i~ ·~I ~I e\Joi •.,.:.l}il C~!..t ~I.JJll ;_J~_j.J -
.~1.&1,i,all ~I J.tl.>."ll ~~~I...,._! ~IZ -
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~_; ~4- Jj.J •4..:.)~1 ~~ .r""4! ~.)~ ~_r:o.:i.ll ~y,ll J_,..-.J 1.5_)1 •4-- f'l~! 
·~I •4i.,foll ·~~~ ,~t..w..';/1 ·~.,WI .i~\ ,~1 _;.iS :._;.'J't..S. 1.5~\ ~)1 wW~ 
•45.1 •51.6 •55.8 •64.8 •69.3 •72.3 •74.5 •100 •~~~ w4-y w..o.l; ~ ..bl:--.l •4i.JA.ll 
8.2 •8.4 ·9.6 •10.4 •12 ·12.9 •13.4 •13.8 ·18.6 01-l...ill 4Wl! ~.J -~.fol __,..k. 44.1 
•14.2 •14.8 •15.2 •20.4 _)I_,... <.j_;ll •4-- 0--~ _;..!1 ~Wl! Wi.4 W: .~_fol _):. W].li /,;).. 
ii_;.j.il ..1-..._,:L.S 01.l.! ff' 908 ~LJI 0.i.i.JI &4 ~.J .~_fol _):. 3f' /~ 9 •9.2 • 10.5 • 11.4 • 13.2 

."-..1.)-lll 

w..o.l;~ 'f'.J-:!All ·>~I •U._,....~ •\..:WI :u-~""'JLS.__,..b.....)I.J'-"'-"wW~~_;0LS..J 
wl.l.!/.:.;J:. 8.96 •9.5 •10.8 •17 01.u11 ~Wl! ~-' .~.fol _):. 46 •49 •56 ·88 •~~~ wl,...J.l 
~ 3f'/~ 9.5 •9.9 •11.4 •17.9 .)l_,....t.S_;.llol..:--0--~ _;:;...JI ~Wl! wa.4 W: .~yll _):. 

."-..l~lijiil.J......ji..S 01-li ff' 947.3 ~WI ..:fo.JI tl; .li.J .~.fol 
w4-y ~ Jj.J •01_,....1 ,..b~i ·~I.A_,.... :u-~""'JLS. ~_; ~4- .us 41--JI-->--" ..::,l..l;.i~ L.i 
w. .y,;jyll ~ 01.l.!/,Y,. 8.4 •10.9 ·17.2 01.l.ill ~Wl! Wi.4.J -~.fol _):. 41 ·53 ·73 ·~~~ 
"-'~-~~~1.~ .........:i-'11 1- 3 /--<84•109•149 11 ·11oU...· ~ ·'·11:t.....Wllwi1 ~ C""' .J .. -yo ...,...... f' ~ . . . ...,. _,...... t.S.J-' - (.)-" . .;-- -· • . 
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AN ECONOMIC STUDY FOR PRODUCTIVITY EFFICIENCY 
OF WATER IRRIGATION USE FOR THE MOST IMPORTANT 
CROPS IN THE EGYPTIAN AGRICULTURE BY USING (DATA 
ENVELOPMENT ANALYSIS) 
El- Shatla, H, S, Abd E-lrhman and Samy AI said Abo Ragab 
Economic Department, Desert Research Center. 

ABSTRACT 

Egypt depends on the Nile River as a major source of water, as 
provide them with about 78.28% of its water needs, while the available from 
other sources does not exceed approximately 21.72% of these resources, 
and is considered the irrigation water is a strategic element in agriculture and 
the basis for agricultural expansion, and the agricultural sector is the most 
important economic sectors use of water resources, which consumes about 
59.3 billion m3, accounting for about 85.1% of the total actual consumption of 
water per year. The most research problem generally in the low efficiency of 
crops in. the use of irrigation water, so he targeted research estimating the 
productive . efficiency of the use of irrigation water for the most important 
crop: in the various governorates of the Republic, for the purpose of Alartfa 
standards of production efficiency of irrigation water use to better levels, and 
by expanding the cultivation of crops regions and provinces in the most 
appropriate, and the highest efficiency in the use of irrigation water, with 
reduced crop areas in the less efficient. Having adopted the search to 
achieve its objectives on the analysis of the data using Envelopment 
Analysis, DEA data (DEA) Data Envelopment Analysis is one of the methods· 
of linear programming linear programming, which is used to measure the 
production efficiency of the use of irrigation water, using Palmtoffer and the 
availability of data from published and unpublished issued by the concerned 
authorities. 

The results of research showed with regard to the order of the 
governorates in terms of the efficiency of irrigation water use by the most 
important crops that planted in these governorates. Results showed that the 
wheat crop achieved the highest efficiency in Lower Egypt governorates 
which were ranked as follows: Menoufia, Gharbia, Behira, Dakahlia, 
Alexandria, Suez, Kafr Sheikh, Qaliubiya, lsmailia, Cairo, Sharkia, Domyat, 
where the degree of efficiency of irrigation water use reached: •91.6 •91.7 • 
83.99 •84.4 •85.6 •86.9 ·87 •87.2 •88 •91.5 and 83.9 respectively. The order 
of the middle Egypt governorates were as follows: Minya, Giza, Beni Suef, 
Fayoum, where the degree of efficiency reached80.4 •84.3 •84.6 and 78.4, 
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respectively. The order of Upper E9ypt governorates were as follows: Assiut, 
Aswan, Sohag, Luxor, Qena, where the degree of efficiency reached ·68.6 
64.2 •65.4 •67.9 And 61.99 respectively. 

the results of data analysis showed that the Lower Egypt 
governorates planted with summer Maize achieved the highest efficiency 
regarding the irrigation water use compared to other regions of the republic. 
The order of the lower Egypt governorates were as follows: Menoufia, Suez, 
Qaliubiya, Dakahlia, Behira, Kafr Sheikh, Alexandria, Gharbia, Domyat, 
Cairo, Sharkia, lsmailia, where the degree of efficiency of irrigation water use 
reached: 67.2 ·70.2 •72.8 •74 •74.1 •75.1 ·75.9 •78.6 ·83.2 ·86.5 • and 62.8 
respectively. The order of the middle Egypt governorates were as follows: 
Giza, Minya, Beni Suef, Fayoum, where the degree of efficiency reached: 
62.6 •70.4 •78.9 and 59.3 respectively. The order of Upper Egypt 
governorates were as follows: Sohag, Assiut, Aswan, Luxor, Qena, where the 
degree of efficiency reached: 45.2 •49.3 •58.8 ·64.8 and 30 respectively. 

As well as the results of data analysis showed that the Lower Egypt 
governorates planted with summer Rice achieved the highest efficiency 
regarding the irrigation water use compared to other regions of the republic. 
The order of the lower Egypt governorates were as follows: Dakahlia, Behira, 
Kafr Sheikh, Gharbia, Dqmyat, Alexandria, Sharkia, Qaliubiya, Cairo, 
lsmailia, where the degree of efficiency of irrigation water use reached: 95.8, 
89.1, 89, 82.9, 80.5, 79.7, 73, 69.8 and 68.7 respectively. And the middle 
Egypt governorates included Fayoum, Beni Suef only where the degree of 
efficiency were 81.7 and 69.7. Rice Cultivation does not spread in the 
governorates of Upper and middle Egypt. 

As explained in the analysis of data that the Middle and Upper Egypt 
governorates planted with sugar beet achieved the highest efficiency 
regarding the irrigation water use compared to other regions of the republic. 
The lower Egypt governorates have been ranked as follows: Dakahlia, 
Gharbia, Qaliubiya, Sharkia, Menoufia, Domyat, Kafr Sheikh, Behira, lsmailia 
where the degree of efficiency of irrigation water use reached: 93.4, 86.1, 
85.4, 84.3, 81.1, 78.5, 77, 70.4, and 69.4 respectively. The order of the 
Middle Egypt governorates were as follows: Minya, Beni Suef, Fayoum, Giza, 
where the degree of efficiency reached: 100, 79.2, 60.8, and 54.8 
respectively. The order of Upper Egypt governorates were as follows: Assiut, 
Sohag, where the degree of efficiency reached: 89.3, and 89 respectively. 

The results of data analysis showed that the Lower Egypt 
governorates planted with summer sugar cane achieved the highest 
efficiency regarding the irrigation water use compared to other regions of the 
republic. The , order of the Lower Egypt governorates were as follows: 
Gharbia, Kafr Sheikh, Alexandria, Dakahlia, Sharkia, Qaliubiya, Menoufia, 
Cairo, Suez, Behira, Domyat, where the degree of efficiency of irrigation 
water use reached: 100, 98.6, 95.8, 88.1, 81.3, 80.6, 69.4, 69.4, 68.6, 65.1, 
and 58.4 respectively. The order of the middle Egypt governorates were as 
follows: Minya, Giza, Beni Suef, Fayoum, where the degree of efficiency 
reached: 96.1, 77.9, 59.9, and 50.4 respectively. The order of Upper Egypt 
governorates were as follows: Qena, Luxor, Sohag, Aswan, Assiut, where the 
degree of efficiency reached: 86.6, 84.5, 84.1, 83, and 60.8 respectively. 
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The results of data analysis showed that the Lower Egypt 
governorates planted with cotton achieved the highest efficiency regarding 
the irrigation water use compared to other regions of the republic. The order 
of the lower Egypt governorates were as follows: Gharbia, Oakahlia, 
Qaliubiya, Menoufia, Sharkia, Behira, Oomyat, Alexandria, Kafr Sheikh, 
lsmailia, where the degree of efficiency of irrigation water use reached: 100, 
95.1, 88.6, 85.1, 83.1, 81.5, 78, 76, 75.1, and 67.8 respectively. The order of 
the middle Egypt governorates were as follows: Minya, Fayoum, Beni Suet, 
where the degree of efficiency reached: 62.8, 59.9, and 57.1 respectively. 
The order of Upper Egypt governorates were as follows: Assiut, Sohag, 
where the degree of efficiency reached: 77.8, and 69.9 respectively. 

As well as the results of data analysis showed that the Lower Egypt 
governorates planted with Flax Crop (Fiber) Only. The order of the lower 
Egypt governorates were as follows: Menoufia, Sharkia, Kafr Sheikh, 
Dakahlia, Qaliubiya, Behira, Oomyat. and Gharbia, where the degree of 
efficiency reached: 100, 84.7, 83.5, 79.9, 76.9, 74.2, 70.3 and 63.7 
respectively. Flax Crop (Fiber) Cultivation does not spread in the 
governorates of Upper and middle Egypt. 

The results of data analysis showed that some of Lower Egypt 
governorates planted with clov.er achieved the highest efficiency regarding 
the irrigation water use compared to other regions of the republic. The order 
of the lower Egypt governorates were as follows: Kafr Sheikh, Menoufia, 
Sharkia, Behira, Qaliubiya, Gharbia, Cairo, Alexandria, Suez, lsmailia, 
Dakahlia, Domyat, where the degree of efficiency of irrigation water use 
reached: 100, 92.7, 80.4, 78.8, 70.1, 69.9, 60.4, 60, 59.9, 53.1, 51.6, and 
46.5 respectively. The order of the middle Egypt governorates were as 
follow.:::: Beni Suef, Giza, Minya, Fayoum, where the degree of efficiency 
reached: 78, 64.1, 57, and 38.8 respectively. The order of Upper Egypt 
governorates were as follows: Sohag, Qena, Luxor, Assiut, Aswan, where the 
degree of efficiency reached: : 60, 52, 51.4, 51.3, and 45.1 respectively. 

The results of data analysis showed that some of Lower Egypt 
governorates planted with Clover Tahreesh Crop achieved the highest 
efficiency regarding the irrigation water use compared to other regions of the 
republic. The order of the lower Egypt governorates were as follows: Kafr 
Sheikh, Behira, Menoufia, lsmailia, Sharkia, Qaliubiya, Oakahlia, Gharbia, 
Domyat, where the degree of efficiency of irrigation water use reached: 100, 
7 4.5, 72.3, 69.3, 64.8, 55.8, 51.6, 45.1, and 44.1 respectively. The order of 
the middle Egypt governorates were as follows: Minya, Beni Suef, Giza, and 
Fayoum, where the degree of efficiency reached: 88, 56, 49, and 46, 
respectively. The order of Upper Egypt governorates were as follows: Sohag, 
Assiut, and Aswan, where the degree of efficiency reached: 73, 53, and 41, 
respectively. 
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