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JS Jal .1" --rrjs ,( i++Jl ) .r.^-i :sls, , JU+ kl etS_e , <6Lc (Jlc 6Jjl r*: Ly.. t-6r"* a.arsl

l-r.-+>,r..1rcl -'iJl 
.,,....- l-r+;,!l; , al3eJ! JS-,11,J 6JL_,-y I lJ.$ Jlr-,ll J.r,-lJ ) : ee:l,+.ir_

Y_e, el_2..,J13&SJl rsrlrj, l+_!l lrFy3, u-J.J!Jl l"s.-jl3, JHf Or l-fl+.j-9,6lJl+ le>3
JtiX $rl :3,; .,al_e-) I j il,,lll ..,. .r.6:il l:l_e ( ;.:.-i." cr-,ry I ..rs lyic y3 *el:,.i.t i,,Ul I -
;lJ Jl ;;rJ! 1 .'^_...., l.t-+ ._,,_,.e *sl 5r lrlr L *ll elL"_y I 4.eL *1, .+lJJl _p.i glSj ,

;l ,-11 ..,.1n J+-;.-,+ll ;;r- *r .,1A+ 1r.)_y I ;.l3jl .,! Jrr.)l -,)J 
elS3 . a_,-" l*r -,

.i 4rjl 'jJl .,r) yfl -pt ;r" tL-yl .,.s..o)lill ,..,- .Jl-r .:rlj,l:.,tl .J- 4. .nJl a;L-3.a,:L;il1

-,-!)ri .(L-"*,Jli':;J.),oly(&3dl,r4rLnl ,J,.-)eFr .-.,1r aplt rii,Litr,-yl
)-:-JJ . 1.r. 

-r.=E C* ,i 't;;.,r'l^r .^ J:o ," ) , ( &, 4ll1 4+lc ,irl ,J..- )JU-9. (&..r Li,"

r--fc (r)t--Jt a& ) c:LJl Ji+ eLyl Ji. .!i; , ( +-t_.I ,_ilill uiii ,"r_.,) :4;Jl C_ LLill e_e

( +hi 
--s r1ic JL.l ;E el ;'t-r. ".tU -s o". r@ ; +,'li, uiJlr dLj ) : +.1 jGs dpsJl C*..,- .J.J

.i)LLll ;4rrJ;Jt J+d , CLyl Jr ".j.", I Cj4 ( C-: elt: "el" rl ,J,- ) pr;Sl rj3,-;Jl ;rS3.
:l 'll, ( LjlJ.:l ,rl -r1.,. l:r6,s , lJlljn y3 l;.:.,t: yJ lr,:c'ln yr l".ilL6) ) : a.le! L;rr-,rl
:is i ^j r, .ri ,-r"Lll !,j.,-, -J:.l:.p .;<.r ol r,iJl ,i_rl yj., a-JJl ;j *, AJll +-,,1; rJl JA : i,_i=rlL

.J.: e ( a-,.-t "+r .Jc .. ^.: ) : . .+l C+ .Jc J+,/l C;+ 
y )' ol r+ k-- -),_.=l C.-_- .,1l _1, il1X

',r+L----r;y"L-"+;,,Ul.el_! dll *JL4 6lr e J,, .!r ( o+t i1l,",,Jc tJ+jl r-r.+ y ) : (cr)
,iJ I !5. til gr"Y I lll.i LI,-iJl 1J9;i-+.,l+ll el :.JG 6sL.,c.l l_r,r_,lli. Jt+ltF-!): Nll a-.,-fi
_,1 , i_r,Ic.lrlr l!1r..,il!lr SslJl;3,,, (.- ).+it fl+,rL ^,ry.r 

4J lral ( a, ^s )s
.,,1 @ r--s-..tt J ru4] Jbi !st_,, (t) *Lst -p,+ d rs-r 3L)l J--\6r . ajylr,lilrll 4..{j. .,lc
( al_.,.....= J.,ilI ;"i ) (e);.1--:t .:^:i j+ r,,+,.Lyl r.JE: ( J.+ y ui,Jtr, ,.ia pJill ,+s Ct
. i ,r::Jl 4rbl Jl ,GL:l , a_,cL^1.1 arl:al u.SJ SJI ;c .,{jllJ dJJJtJ _ry I l:.,^ .,l J"i lisaj



isJl J* .J.i ................ ......... 1;t:)13 i..rL-iEyl 
,. JJI .5-.,;Jr i!.

I",--;ii I ( , ! r.o3- e+t!t -.--,J'r5,ytr Jtjryl lJ.+. Jr.ut d1-. d,g Jrrj,.,.lt ai)
r--+ ar---sll t-l ) ;-::Ii ;l J:+ U-rL.-! ._-c)3.l13 +Cl 

"t' 
, o,i,Jl .p ,J,--iX 4Jr+ll jlt cyl

:+---r ;u-IJt -l-r! pUitl ,rJe ,;";s .;o .9rll _:SiJl ;p .#j13 d-r *J! _x) | .:l+ ; alj.: 4+3
J--.^+-t . tn-,i,rL .irl3 Jj+J .rlr.r.lc rJIJ,cll .-3 a+lr i;1s ,.l+n € , 4l )l'll 

"l1,', u. ,JlJ

.,, i-Jl .j--ls Sl:-l :i.r+c.; ob rr-Hl -rj:ll ...,K_r(+:"tt ,ss Lul Ct 
.^Jl ,rL "*lll,1 I Js: ,jl:-Y! . '"Li . idl Jl"i.:) a-.,-aJt @ o.: Nu , Jll Lj)- iJ_er .rl r: jl o_.11: i 4_-eL

' ! l<j Jlr*Yl d *1-1J,1 sf .,1), i)Lllr . . . l:E ,rl,,t. ., Fy t_rk, el_.,;!: ;.uj ;l aijl3, .!tj;)l
rllj ,-.re.,,+:JL i-rllJl i-i,->Jl :_iJli. 1l:Jl-e -)+Jl ayL ,.',,lc 4*ii C--t: , k-lrt+ LJiJ .:i)[-

J+L k-.,.!"tr', ll r3iiJl o.i JLJI oas iSJl Ll ): rji:.ll ,rlc' ,,, "- "it 
alt!-2 r,,. i.r:.L.rl Jr+ ..

Ci^+ r^ o+ll .r-::_r JXi JJ+l- 3l l::c lar &Li Ols ;l ,-iill 3l .i,ill ;- aLtr L"- u;-, *lJl
.!)*.tU Jl-6, ")-l<Jl 

Li r Jiill ;c :Li,)l3iJl!',!l ,.,lrl Jl ejll ;t_2ill ;ti,tj(otrr,-,.yg
L.-,-Y l "r--A J JrU ( 1r_r-r-- er_i.j: rl ra rlS l.:lr e9 ":-,r ..pul .jlc lrEsl lil .r:ll . ".tiitJ,!l JJjl Jl Jl ).lS .r"lll .',irl i.r 4irJt JiAl JIS ) , ) ,-r"t+" .rt ,Jt! +*:ltt -J t*_r a-l_.,Sjt

. ( ostt s J$-" 3.41L -,-]!r "n -A r.r eE . ....,lLrll lisi.lrSll t.r..,=i, 1 a!"'iit^X JlJ )
J)Ul JiL.- 1-6+i i.-:J- - i..,)t-l- 1l L6; L"+ - ;J1.irll .JlrY 'f-,f ri .,,,,:-:f _, +iisJl .,,.,< .-, ^i 15J

-,--lll Jl !-Jl d r-l;L i+lJ a)L) I *s..,.n.-Jr ki. ::'t+ lJJ. i..,1€ i.'.ll 3,e :L:,Y t-r at ,-.tt,

. UA ya) J.. ;l!l ,',,':Jl,

: Lr , .t+!i: .r3 4+-LYl 4"k- .fJSi .sd! ,_9Li; L;i:
. Li Jl .,'l-. ir JrJf 4+l-x-r

I JrlSJl: .-,;ljrJl: JL.-Yl i.JE -Y

.-+ C---.a-r JL-YI a,-,b^ JDI-:. -*r. -,,:Jl ,:tlr. ay: , ;.'.<tl 4:}'1+;+:,:,tt a-slll LD1.= u,._,

---d.&J. ii -ll Jl.: Jl Jillr Jl .5-e$.+:.+Jl -lr ;;..',Ell .p4 ;15-e. ;l<-,-y1 C-lr. .'lc
,i

,j--r a.iq -i,A:6:- rj . k-$ JtFyl 
-:iil, 

g_ltJl .,.i oly &: ,i , l,.rt =o 6.l:JS.t re+jlr"
J---^-+ r . l"tJ *! +rlr _r=;: . i..il SiJl 4,a3 . ;siLJl :-,rLvt , tstL: :r5l+: . JIJ*YI
rJ.(JlJ-gll 4lJ.:l:,1-1 ,i 1:r-l.,Jc4-S.'-i!r+Y-e,i.srJl .,.iLul C! ^ll .'!'.-"tll
o-i .-l.l+ ;lS ...,1_r>" ;p .:1IJl .,. ;l ;t .- ".-:lt -.r-,+ u.:;_r ...4J1 e;r; ,i elJr 3. 4j.c Jl Jl.-,

. JL-) I ,Ji.,,ii:i J.i:J , J-LIIS.JIJ LrrJlll ,,,.1-,,1,l, .3&r.!l3j



. { _,l+l_, a.:l.ie:-l p3Lll g;Jt i.L-

4.crljl &r *.lll

r.-.., rllJi '--iJl , ,-lJ 
a+,.-i , .,;SJl ;c r.6llJ JJ ),Jt+ -rJl'l+tr 'l'\j;r, r'r.irll 11;t, crits u

l:r e;:'ti !* JS.rL u! . rS ;-.-l a+,"rCl +.-A .gJl ;+!l 4l^c Jl :cl;i , g-rJl 4J" 4ll+

l.rl3 . o2c J. -iS- k+'L-+'l}ri" J^)l e+-i 4+Lrl ..rA .:l '-l "lj JSr , 4.cln-Yl Ji ,,'illl
, 4-j- .,!,Jlr +j€-ll SrLJl i.-]ri, rlj)l 

"+'1 
.9rI JJ.ill .J JJI LJUJ LHUI J. .r=i 1:k

,i ,:i +--i-1 Y rri *--1" ,.-ii us a+'_.,31 ll:iJl g.):, JLi-:.iLn nt Jl =_Fll +Ll it res

JL a-c.:l;Jl -l.,Lrl .J. rll',q 
rG3 . ,..,:Jl 31S.=Y cl+- r , tJ .ll cJL.= a++l: 6:39 Lr-rs .... r- Jl.i

, ..,r-jJl u. 4l .ii'i..1 L" e{+ JUIJ . iillr -ll3 cf"-r+Jl-9 .,lc Ln".,ill a* a1S.Q k-.,J , 'Jri kS-frJ

iJ rLill r.r^ ::+ J G JL'llr Lrii .,'r i e+:Jl .).ul d C*Jlr g-Fl :'!y *L e r>J .l
.ril. Y_et-.-cL.-i.')l eJ&Jl :clj! .,Jc e -1; rra tia ,-r,i.i,-JUJI JllG tlJl Lr'.,11 Jl ,Jrg

:.r-! L+ a-.,ljel; ,. ' -'- ^ll la-r f3q .,,!l .lLjJl :r:11 lll3 . LE A+J.ill flS-l
o-JJ+ll ., +1.!rl rl :l-i,_1Y13 lcJl -\

. 14J+ll i.-iLL rl SJlr .JUJI -Y

i rj s ;- 4jl ) e , r.- -.-^ j t--+, :., LYI ,,, .-,- ll -l++lt .,1.o :Li,-,1) 13 J"t:ll .+r
L/ -! .P

, el <-)lr ;tjelt .i*L: Jl J,Ul $r.r-*ll -J tli.:ill ail Lyt ,;'.-b ;p l-6-+tSJl-/,+J+ll

:,..-,..r1 ;e.,p)l .;GJL c;'^Il ;^l ._.--r . *+-rJl .',,'!lJ CJSII ;tzilt-r ;'6Slt ,3--* LP e.Llj,.+:

riJlj .L.e rl ..rA +;!L _r ,.lS-) 13 i^gy 1 jJi o JJrii.r "ft f: 
g_ep. j:l+, ..r. a.-il ,r-i _2j-9 L ;Jc

!.--Jl -j:rl l^.!e J r.eJ+ll .,.lSiJl rra Le:lJ3 LU ,-,,1r! sSl , :..rUl pL) I .9:l-.,..,1r lt+

J- 4+ Lq JiYl ;,*Jl +lc ..Ll c..l l:l 4,-t+r +iL:y,i'lL-, JLr nl Jl ,J ll 4--1U sjL,jY I

-Le !l . , :,- Jl -Hl;* .1. .:!tS l.JJ r,l;ll rt C-.,qX alLj;lrl ;:.rlj a-.lS ;yS :63 , -tic-e','lyi

;r)13 , ;i q'll3 C.^llJ lcrl 9 -f:Jt ut oell: G;F! ;r) I ;ol!- r.'l .1) , , ijLul piSIL

eFt ;t!! :la-:i-!l ur! $: +Sll J .tlillr Jrdl+ , ::,'ll Jl .l-; ;t tl ;r--)G -.p-)! ','"'-.1.

-)i,l-pt ;!e rl ) Jl-i J1.! kl:-! Ilt' l+i U. 4-JJslI il-,)l g-)ll elS ljl 1:-.!l &Lr *l U.

.:JJ-: ; .-: 'dl3 ; r,: t'*l>l .r .L .J+l Jlr ;"-J ( ,r--r, L- .92 1-,13 s-lJ+l sl'-i 4yl .-,1

ll <-Yl Ji , -!ar+:-r^;Jl ;lSe. --,Jl bai r5,iXl ..pJiJl 4+^:iiJL"',''-ll..lsE+lc
'Lr. . i li.r y rl \j i JAJ , a+-\) I i,JJ.j,ll rlSsl .:lli rc.a l+elJ'"J . .- JJI (Jlc' 4'iJl 4rJJdl

L -)V .rt:*"Y t ,,s4llr+, c l-i:l .,.i .-",.:Jl! el 'ii1 .)lr J$Jl ,Jc irr! LIS-I i-US qJl s;li!1

-,...--e .g-,;i.l,,Jl3 il+ll .r+ L: ..rll ;rri f-;g UL-l Jei +iJiiJl .:J-.t'll 6lj3lJl ,l*.iir



^sJl :'": ': i """ " "" ' ......... 1-,71:) l.e 9L;!):l a &ll .JJ.ll il+-

'l l: Jl n:3Jt -).',LrJt ..p.r1l', , r-"r ,+,ll iJli CJ.-J Jdj e.l ..,111 
CJJJ T jTLI aiKIJ r ,ri,,,_i)-Jl

3---s I iiljcl -x! | c+ o&L+l ! .:UJl ,Jj+t .rFJHl ,'.,1,. drJijliJl :sl oc. 
r,..u ri _ryl JL: ljlJ

crlel;,-l ;. SSt .-,t:.(+.r"tt itJit )l"it<j<*i 6ll+rLlJt ,,,1:!13c.e13',,)t gc,.r-d-,-!Jl
.rjlll d )Ui 'rl ljli Sill J,c .s-eltr ut>J! _.,;,.y13 :Li_1)lj !"rl &,! iF ,=r,13 

,+,1_ Jt
(:L-+lt .l1..:)..-!iJ,:Jl ;rtrJl ;t:rt LS-ll -13:r-l .rJl l4;l- irs-,1 :ajuJbJlS^llJ
;l-., r--{r 1.6+1- ^l+.=.,[Ut Jji 4-,1 rl k-).-l jt et ri ,L k+r- ^t ejll 1s )Ji :-.3lrti t€. -it
rAr 6)rsl Jl L)* a," srir Jrilt uili,i pr+ ot!-Ar3 c.',r *Jr3 .!,r-,.,yr os 4rr+ re,Jt
Jqinl ',ll .rlr -l-.,+r i.:le.Jl 1S: j" LnCLJI 9 al-o-,,,iJ f^. JiSl J"-J yl ,,,<l!l .Jr- I

q_,ll JUI Jt .lr.lrl J. .jlj j'r LlJl .-lryl .r! lr.=_r.: ) .,,. -!rl!t ee-+ll e<+_! qLu,
-" Jl ; . ;i-r rl .:' i- Jl J.lirty C-- rr+ ( +Jt .J, ) *1, aLyt ;tS-e . a_.,,.J| .-jS C-!-
) :..,UJt -r _r- ._+r( 4sJrll ,-q-jJ a-lJl d,iji l+tA -oJ+lilt ,j_a-ijlr rSlrt _,,BXf -,L-l+ ) , g.l+,
-4-j,..a J.:lr 4.I.c. J,:l ql .,.,< el", .,, r-l J. .1ts fJl-el lJ+;sl U,tjl t+:l! ) .J:+: ( aic. .lt o_;-1
Jr....- Ji: L r., tl oa: e"EJt u. Jis jJ 4JiL- tjljt ,rjii ol.rl-i-2yl_e lrL-J Dn cfi. ut .tLj, yr (

'--il ;.-S: <l.i;i^ +Jl ,;rillrl!.,..:--!l 4-!9 gJl .JLlJl t-t . t,ilt cJ {e>Jl ...,,1S-2t

Jc . ;1<ll .,:,',- Jl .:!,,t1, 'p ;lS l:J3 r.,r:L_rl _,-rti-f: + 4^,-J+X i.lt t i-_ilS. t!l-9 qf :at yyl
J "-4 ( Police science ) ( r.t ,__Jt f,. ) U, ,j.rh l_ _*r ( Crimina Listics )4.^,-_r,.lt

.r illr "--+jll iL-+-ro .,, i- Jl r-,,+l ( LlJl ,-rl:)1, .!,|-ryt+ 4l5dl 4tJJl ,sn ) , JJ.^lj
=r:ll 

( , L,t_2Jl ) a,t r e..,1 rrl ;.,^ 4-,r"+ LlJl Jljl d i-L+r r+_r+ll -ir>L.+,,- 2;nJl_e g.r-213

1"1 t-l j 4+ll L+!+ o !c .J- -ir).c I <,Y ;:cl .Jl -r _,il l+L> i{tc )i". a-6i. LE ut-. t oii-,r
t++-i ) --+ltt -.-rdl d :-2e :!5 , 4*-!r ;il-lr3 ;slty;.al-.,pJ3 ijL)L 4-n cL63Jt c , ;. -r-,

-'- "JlJ j;sll- -tl+ ,xj,ljr 4+J,, JUt? .., .-,- Jl .iliitj ;.,,1$iJ":t3 ( l.6]Ai Ct* ;.i- jls,Jc
a'-,J-Jl l.6lA.Jl ;r-liJl a.r;*:)le [r+.,]l;, u"ilrEll3 Lj1.Jl :oiiJlj, JJI+ll 6yL ,l-di .rl,
J,--l! , LLJI .-.,,.:)lJ qitJl -tJ+Jt r+SJ*i =II.SJ , irqlli -tl, ar+iJL .:LiJt J_,+ ;lS , iy).-)t
( 'lill .rl' J.Lll .' !^:+ ,i, , -* 5 *.: ;f;e^.lf , JLSJT rr+ ;i ;rLr..rr *+ ) , ;-g;1.,11 ;j
J.tll a!L- J+i .t .:_r,]f .rs a;.rt.;ilr Ll . ^iill 

";.+.rs 
q,.n=,Jl .li.! Jl u,- -Jl cp+ u.i:t.

.--ls. : ;.,4J.J..,i1 +l ',Jl 4jYF -Dt..J. Je, J! 4€..1 .grL-i$! l C;rl a+n,, 4{+,.
j.-Yl *-t.,r", I C-.+, J-LJt {,i . ;-. ^j Lo. , ;".a c+_, }+ ddl d J.-.: s,jl rD:iy I a)L
J"ll rj- 4l il . s,l- -ll iF "ttilt 4LL .JIio, JJJI . Jli-,ltr ..xUl .r" Lut ;s e3L:ll-e Llii:,_) lj

.r--lg ., I t-+:i . *-Ulf 3-i .,,.1-Jl r,+ dl+:, tll fls,i ellj #,!cf_x,JLrltill ,.:,J j
-r:Jl ,_r---;Ul a5L- ip)..- 9!n -"IJ , u;- ,-,i. lJi q+ti. i+'rr-l t3l ,;+ d+ .r;till3, 6:Jl



ir;lr)ly +.J_-:!r:l aJLX +Jill ils..

JL-!, ,,-x. e5: ai;.,I: .J!.rL JJ.-r-)p, ;,-,c;Jl gjls^+ Jt,lI ,.+ ilt4 ,i , 4l^, 6t!JL fjiL.,J
; \:s3.r;llJl L.) 3 i,^; l+!yl Jt^i_r >* d.lls:63, eLi.ill Lrl-r i-rJl Lrl ) LrJJi rll
-'a,+-: r+---ll 

=.i 
( J,,l )+ll ) o+_rr" ..,.',^;--fl J^.i+: ( cl. ^ill a,' AiiI* e .r-)-Uy f .9-.:"ilf

irl-"-Yl ; +:,-iU+-r JL"-= Jl Ji^- } .,rl."tt :,S_r,_-,1+ elJjj, ; *l+91"-y I .r_r+.+..g:Jl 3lr. tl

.r- 6l "-lt o--JiJ.., lLll , -rt.,:13 u"l:,-) lS u"ljll Jllnl ,.,.tJ L- +Sll fr+ u-t-...,,t+l+ J_:
J,-Llll ..,s l.:13 il,i< :JJ-: :r 4l eA Y JS4 4.:.IJSJ a.ii u-rll*_l dL-Jyl , ;; U e,: ;+ ,flrll
o+ L'> ,r!+i J^+ .lr ;pl3ti e+ 4-,U ;p.ill J;" _tS! 1t+ 3l rJ, n-,j,Jl r.'l ,Jc sJtjll r3Jl ss
...--LL_iiJl 

"31 >s,.'rSll J:+.-,.JSr.,,ilcl:.-,iS:!J:q:..r"_,,+ll .3+3o:a+:Jl jt-iA-r
... rr-.Jl Ji:--+r . a+.:l: a+ {-:i LS].:-;;,rliJl .!lj."l r:l .,.i.,,.r-.tl Lj r --_-o Vty aj_ dJ
1*y i-;rul ;,sGJlj a;3:)l ;-:;,- ;.:ll i",-t:.,-, ;L;ylJ .,cLn-y | ,,,.rll c.rlj qrL-16!l Lrr ..;ll-r

J r-...-., ..r .r-*l! ;*t ^Jlr ,-*"rii -ll: -;!l C,.-, JlSj , jl/l i)" lA JJi .-,. .rul ,_J" *f
. 6L"L-ll

,.,. ,r- "\l at+-$I,.a

.\J la.r,,<',j^;" 4;;-.lt L'.-"-. J a-..,J+ll ;1ii..,1 rc.r_ri ,.,u"lj.fl:,-)L-,,, i- Jl ,-,,,L.i

d!.alj-).Jl

Jcntr Cill _l

!_eYt ;r.tt i liJl a^rJJl Jl alli^ll .,,<-,;r,._._,6J1 Jlltj, ."Jill uLL_r.,, i- Jl f+ J
1+ i;*ll .J^ 4+ -1+ 4 o _tt aL: .rJl .:lc. ...11s +ii=r lrEJl JllL ArJ+J 4-L+J , , 

,iUl , 
, !-,., .l 34r

<-.!j;,---c rt"jl tJrlt Jc ,-!J':Jl Jl ,,,tiJl ,.J:,; rii 6)Jl "l,L:..r. 
rl+,_r $..iilu, 4rL+ll

q-.)L-l L,a 4+IJE , +GX 3l a;,1: ;_553 tc-.,1_r, ai,Cl cX.:.j ,:,-!s .,,1J1 Jl i) li oJJ,.i Lic, 4ilJ,.,l,

)t ;L+ ! l\r 4* _*r+;.ll t;+ll J LlL- bttr.4l,.,r , ddt &Jtlt Jt ril:al o-:rn-r

. qrUll oro e .9+ l-+ k!.n :l 4:+-i,i -urrr

: ' +'illr lcrl-Y
Jl I ij;:. Icrl lra ._,3S; S-r:Li,-213 .Lcj.J.Lt lrJl ajJl, CJSII ulJdl .r.,r.i-.ll ir.,r

6_ptt.r-, ;jiiill Ll*:- .r, r{, , ( a-*,-,lt ;t ) :( p-,:t +;:, ) U:1f .,-.,,}. Lr of, 6Llf ..p it
,-!lJl aF ri:i . d+ll j^ 6Jilijt ajiJ.Llt ;.,-lr.,r c uaLlj drlijr .. iJ.4rl+$ L"J , L,ri.ilj JLSS_yl
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il-! I illJl ,:-!_rll "jSJt ;is qjc a :.,--,- e r q ! at *i:. 6,:c al ::13 Ji!.,- !,-,-
-: jYtS ;1S .g:!-:c)l e rrll s*iJLe. ill .!:J!: gplS3: _ :,,:S 6j-5*J

Log Yi = Log B0+ B I Log X I + g21o* XZ+ ......+ Bn Log Xk +Log
Ui

t- I,2,3,.........................n

Yi- Dependent variable.

variables.X 1..........XK= Idependent

Ui RanclLrnt Variable.

;...:,6[Jlr dCJl
ol rt- -rsl 1.:L-:!)l ,.il.s Uiill ;; L:.:;triJl 4it J*il ,JiJlJl aJLc. al -: .,J( .,

'. -Ut ';i-- l+lr ii)Al JrrX JL"-YI .j-rsll eiut & -i$t: JLd gtJ"i.I rL,. )
.JL.clL;ll i---s;,- .p ,-;J ;.:-:.i-ll, +t+Jl L.:L--.,i!) I 6:l rtl i-iJ:i" 6l-2.rr!i3 a 

ri-,. ,l

4r1 ^-yl rrlJli,-)l isl(., z-:Lll or,r ;ti-1 +- uXr *, h k+ll tjJjl ll;JijJt
i- Alr r-)t t^ 6lJli.r)U ijllJlr 6t,t Jl e 

jLijl 
"rA &ll"i 6er. i-iL;l a+-l+Ut_r

-r.rl.ll a:J- a;.lc j q:L;4! I q J.U'tisj 6J\;Jl (ar cLL ll ;JLil iilli-. g!L:3 agrL;lyl

r.$ U iiir;.^i6LJlr



;j':Jt ;is :"5- .: .r.,;l:\lj <.-:L;iE)'l a JJI jll i\-

irl rii''al lii .,!Ct---*Vt G-rell dLll ,.,.Ic.r-lt-!l 1t-tilt .,,;it 6ijr;2ri: -r
-: .,-i)! 2riiJl J+l ajl-,.-*Yl e-ll JtrlaXl

Regression Analysis
The regression equation is
Log Y= 2.43+0.721Lo9X9
Predictor Coef STDev T P Constant

2.4280 0.2391 10.16 0.000 c22 0.72085
0.08192 8.80 0.000 S:0.22s3 R-Sq:82.9 %
R-Sq (adj )=81.8%
Analysis of Variance
Source DF SS MS F P

Regression I 3.9289 3.9289 77.42 0.000
Error 16 0.81 19 0.0507
Total 17 4.7408
Durbin - Watson statistic = 1.76T(0.01) (lS-2) :2.583 F(2,18)
(0.0r)= 3.63 D.W(0.01) dL=0.90 dU:1.12

Ji-i+,-rJl X9 J,nillr ,''rl-ijl ;l:-,1 o].t - aJF." s:i t Jli.l Jl rln-Yt+

o+,:.jJl .tGll .:J6;Yl ajill :3:- glS-,i ,eLll o/o I c;,i."..,Jc oc.l_.;_!l l lJ.ill

,irJl lr{+ ir-lJl ii: oJr J+ L^ .,leYlr ;rYl ;rill ;,1 L _,1lr..ryl 2:6

(iN P & Atrictrltu|al lbr rhrcc countlics

o/o 1 13--Ji* .,.lc k+".,,*.:, x..L -:l -[S iJ.:'- ll 7rii3 ;_.,pi f Jt+:il'€]lr

ty: ,,.Ic D.W Jlr"'il +lr , L.:L."iiYl a-i),ll J,n:Jl Lli.3;eGS *t' .J+ U.

,ilJl lLnJYl als-,-:,. L'^ JjiJl e ir.ll Jli dt tt , Jlill ai]'i ,rs a+j-,Jl a.till

dL-+J p illl rLiiil ( l) Js*: 3ls ,6}lr , ( 12) 4rilr.jJl !:rlJii-ll J+ t.

I

.i



jr ^il ,1,- . .- . .: L;1:)11 L.rL;;i-! | a3Lll ; jJi 4\-

aJS,i," rr. e .:JJl -9li ,rl' dlrS J-! 1^^;,;.:ill i.-iil. I J-9. 4:61 .j,Jl ol;i$Jl 4ljr
.,s J+i.:ll 5i..,=l .rJc + *,!l11 a:9 *cl-.,;-.!l 1U*I x!r, . J,!il1 

"'"i1+ 
oE e&

;>l &l:c Jl ,:+ .fUtl % 83 r.: '''+'i '1, Lr:*"i il JL-)l sf.1cl 6:UIl

Fj+ r LL l-rill tLiJl ; *iJr ;s t" iilJl !:p ,rlslt tl-,:JYl &L' J+'Elr '
.%9lJ.j

.r--lc ,j-lJil tlLsll -F) 6liJl cr--tl;:Ill er*ll dlr'Jl Jt3l1 dr# ( 1) JS'j'

a.:):ll JrJl elt--)l ,r-rall e3tjll

=:::, : .l -, Verr-S ta.a ari:ac Vaiues

I

i

G-j.ill eil--rll ,r-lc JLll "-xi "*l-.,-,ll tlLill "B+ 
(,Jl '+rJl clA.x:

.r-,-31 eL-jJl :lr-,,19 % I 1.. 'ri +iiJl lra -.rtJj ia j o/o 72 J'j el+ il Jt"-y I

3--lr ,rl" J+ ,"+Cr a-^Lll ',JL,j,l ;i, etl ;t A-iL;l lJJl L"'g a+-! JL')l
( l0 ) ar:t-'',6)l 4+ J.rll cr-r-.ril| 4- -'ixJl dlrL

Jr.^-)l s."Jill eilll (5lc i,rc,lt' ll dJLetl"ill >l -r:"e -Y

.1 i ,(Sll tl L'q X6 , rr-313 '$l 11J.! X5 LB,6 6l 'l'i" 4'+J dr=l+ll rrii-l
r-l l',:nll ;\Sj;:Jl t''I! X8 J C!-ll .aLctiJl lt!! X7 ' ol-''ollj jul3

,;!
Regression AnalYsis
The regression eqtlation is

Log yL 1.29 + 0.91 Log X5 + 0.173 Log X6 +0.0347 LogXT +

0.380 Log X8
Predictor Coe StDev T P VIF

Constant 1.2940 0.3196 4.05 0.000

x5 0.292 0.1246 2.34 0.036 6.1

x6 0.l7l9 0.06997 2.48 0.028 1.4

x7 0.0341.1 0.01889 1.84 0.089 2.2

-+ ra :l



;j.jll j'!5 .^-. .: a-:;l) 13 a-r:L=l5)l prL-lJ ;,xlt ;.\-

6.3x8 0.3799 0.t462 2.60 0.022
S = 0.1351 R-Sq:95.0% R-Sq (adj ):93.s%
Analysis of Variance
Source DF SS MS F
Regression 4 4.5034 1.1258 61.64
Elror 13 0.2374 0.0183
Total 17 4.7408
Source DF Seq SS

P

0.000

X5
x6
x7
X8
Durbin - Watson statistic = l.9l
T(0.0r) (r8-1) :2.624 T(0.0s) (18-4) :1.761 ,F(4,18X0.01):s.04
D.W (0.0r) dL:0.82 du=r.87

J$Jl 6r..rll JC.:l

4i ei,.a 6:;1.-.r! *utt ,lsl .rl^,- 4J.i,,- ,:jl: 0+! t _rli,rl Jl :l-")tl
L,"i,- ; _;i,.,- ..'le 3JJSill c,l +;:l! Jl$l a)-l.,.^ 4rjjru dn:n dllsj , o% I laJi
;rjill .rLLll JS il % 95 ; n*.1' ai'.,ll .rj:'. .!ti Jtsrl Je.tlr . % 5 laJli

. e)Jl ,!ii -slc i"lr$iJl or,r ;;:! _'++ 1".;.:Yl3.rJcYl A:.blt .29 U gn

4.0929
0.1353
0. r519
0.1233

I

1...r

_l



L.;l:)13 arLJlr-l peLX gylt i.L-

4--+J!." JJ.r..-...- -i .JSS J$Jl e iJ*ll 4: &" 6J+ +I f -r$ll .rJl :Li-) l-l3

. 4r-f-.i:Jl U-elFl c.rlJ,.+i:^ll clE Jl $-t+ll Jl1riI aF"- .,.b Sj1 L. %1 l^JD!

"--s 
LL....-l-ll ol;$,111 Lr," Yo 95 :- Jl il 4i-y,!:ll A3i l'Jl ',' 

\-''ll &L. $}lJ
,13 , ; --il J..,Lctl"s Jl :_e4 jUll -L---'t. 

',ll irteUill k+l- qjJL')l 
"-_rrlt 

fUt
,l .e '-..--l ;tl ,q.si %0.98 J'i '''+ :l i:- Ly c-ls .ll.*:Jl eIE e"e L;tilJl

. Jlr=jYl k 
"* 

l.+ i+Jj e iSJi^l,Jl l[i:ll 6+"+

L_,li+ r, --,^ll sl"Jt l"LnJYl il<.'"" rJ'" J$Jl eidl Jli ar)s JL:il .eLlr

JrlJ,il1 ;,1 L Lt..,,,\l -tLnJ)l 6)-l-." C- % 0.98 j-.', alul slsl l"tnJ)l &L-
( 12) -: 4.',:-Yl tu,i..-Jl tr- ^;;ll iJiiJl

Correlations (Pearson )

x6
x7
X8

x5
0.497
0.678
0.905

0.470
0.41 5

X6 x7

Jrl li.:rl jr p:e iJSi;, t ;ll 6.:yJl A .,Jc;)l jlr.., rl .',-,tl jE: xl.lJ

d,!6ll

0.710

(.r! .1.-:t s 'Jcf 5..s :^a triled Values

lrl 4-nlr--iJl '!l j,ii"\l 4 L^.r-.,I:Jl -tlnJ\'l als; J. I ^jl eir^ll jJilJil +lr

-,l,^,ill ,. Jil J dL ,dU ;+r;slt :,rr^+jl ; J.6I D.W JLn=. ) 4+r",.-Jl i''Jill .-:.',jlS

C--+-+ jL-+l \ a Jr--iJl 6.r.;dt el d:a; lra rr , J-;1dl iiiti. ,rsj 4-dL,4-dU

' 4-6L:-)lJ ar"l";ll dlliJjiyl



gJ-,r--le 
_,.riiill .r^;;r qrL;fl'l ! J"ll c=:j !l :B-yLr -: gjjxJl ;+.8

..rl-r , L--e* 1--+l+.)l l+:ilr ir +l :t ,-ajziJl eff:6- i.irfri. krU of rgii.ff ay+
i '-+,Sll 4:-a L.* .;rJl 115 +l ,ii ;.ilii." ,,, "ij3 a+t+,:l+ .:,"rL 16 ol-cttiiJl 6*+
4-:.A1 ,",.+- 4.! .rl ol"Ut luilt-, &ilt ..iI3 # aE"tltr Lr;Fyl &b.lLill Jl a-,Jtr

Lr Li a-r-"i.-, .l+r rir To 29 A+-; \J.tillJ elirll 1tJ"s iat* c*l+ t+ % 3g J.j
JJLS C.,=L,ll .L)J % 4 J=i 4+iJj-ill .al3tiJl ttl* o+J c.il,J %17 -r- ,1+ xSl
a-.-...,in 4rJl . ^1iY I lL;)l ;)Uf \i:* S 

lJ.rill lu .,! J_9,; .tl ,,,r1 oll ;.!,lll orA

. ( 4) 4!+ll illlX 4-!dl 6Lit j,tsyt ,l L;rll ,L,l ..61;i,l

JL=)l ,r-rill eUl -l'+sll drlclLill Jil ;;:6: -r
a---..Mlill it -..rJl 1lJ"ij .r-:Jl tu"n! e]lnJt .al $t aj8 csLJl .jJ*il

-, ..,.,! .-S y:ii:Jl ;tSj cr'oillt d-Dt:l/lr LliXt 3Ud-, a+lul
Regression Analysis
The regression equation is
Log y:1.97+9.615 Log xl + 0.175 Logx2+ 0.626 Logx3

:._ri{lr a-,:L;fl'l r JrlJ jlt a!-

VIF

22.4
3.5
3 0.5

Pledictor
Constant
XI
x2

Source
XI
X2
X3

coef
1.9742
0.0 r49

0.t7 453
0.6265

stdev
0. r890
0. t980
0.06671
0.225 8

T
r0.45
0.08
2..62

2.77

P

0.000
0.941
0.020
0.01 5

S=0.1078 R-Sq:96.68
Analysis of Variance
Source DF SS
Regression 3 4.5782
Erlor 14 0.1626
Total 17 1.7408

R-Sq(adj): 9s.88

MS
I .5161

0.01 t6

F

131.40
P

0.000

DF
l

I

I

Seq SS
,1. i 168

0.3720
0.0894

T(0.01x18-3)=2.602 T(0.0s)(18-3)=1.7s3,F(3,18)(0.01):s.42 D.W
(0.01)dl=o.93 du:1.69

Durbin - Watson statistic = l.8l



;ilJl ,!.s,:*..: .. t-.,1.)1t !rL-G): I prt'.li glt +\.

JIJ-ri:JlJ J-!-J1.3J1 Jl.lsjl iJLL.^ + d'- '-r'i t JLnil ,.r.ll r[a-Y! -: e :J'iJl '-!L:

*Jr X1 J,;lJl Jlr.jl &1-.4iJ!." c$J f-r % I ta,+ a1;,*-e 6 n'-.,r'lt x3,x2

.rl $iJi ,JA rJri .J''l-,:..Yl X3,X2 JJ 9j,i"X iiill 'r-rr' JS-l '6Llr ' trls gri'- t,,*
-: 49ittJl JJr.J .Jle

. .r.,:)l3.r-lc)I ;rJl ;;u L lua" LJSI ir'iYl l:3S-9 cl+:l

A-r)LJ e fr,--^ill Jn.3 ieLis .Lt .J+ L. cES aJrLJl 4+ri'L' Jr+ f :ljil J :E:-')l+-r

irlJ-ri:Jl o,r---^'o o-!.L, JU.y f 6-Jsll erEll3'9:L-aill 6LetJ"ill J;., L a?:L'i!) i

',1 .rl I o49 
o/o 97 3; a:^4 '-':l'r :l R2 jji]^lt r'r r'ill &1-'"jJ+ l- IJAJ 4JJ''"$

, irlj-+iiJl 5i e' lc"i ' Jr'""'^-.)! .s.^rill dull !+il'-ul rrLA)3iYl U%97 13

% 99 t;aLr rl eilJlr iJl +lJl "- -}r t" a-ilJl 6i slsll Ll.l:JY! &L' '€l.l 
cllsr

. Jh=jYl -ti Jl i'' 4+.,;l 45 n^iJl !U:ll 4;'+ 7i: & qi'+ L"

Jtr Lj .,jll -tL-+JYl .-,)LL- C. Jsll -LL,lJYl J.L- tu-lu+ rl,)s -,)ti'rt -*!1-,

: a.,111 a-trall drULnJ) I aJ-L. i3.i.-. e1 xlol

Correlations (Pearson)
XI X2

x2 0.727
x3 0.972 0.808

;i]nJl .:lJ+iiJl ;; L -::'lJl =-L!1 
-tLnJYl 4ls.j"" d" J$ll eir^lll :tr Jl ,JH!j

eJs;";- e .,dl jJ- s-9 L^- dllll Jlr:rl .ril;,3 .l" ;)l illl -rl 
r'l tJS'i +ll-9 '

. ap.Bl u,if 6Lri p:c



ResrC:als \ie'sus ihe Fltted Values
!1..:-rr s:l:

.fl :,iir',Jt ;,1_+ 1- jlJl lLnJyl ;l<.r. a,. J$Jt e.r"jll A & D.W Jri.-l ,slalr

. 4:':l -iJl
-: Gl q^ill 

'r...i3

;i)3}l +JJl .alcll"iill ,}n \53l .flJr,iiJl .',<l , r.,:l--tl!l q: J.l]l (F-rj Jl rljuY!

rl-_tiill i-.al ,lS. ;. ,,ijl J]: --" i-.,- Jl L: ,L:l ,'"il & L Ull , i.. ,i.]l ,.- iiri.l
L ..J L J

4.:-aL..,.,.r ailS u* 's:llj n)L-ldlr Jiril tU* xl"lr , % l8 J.j 6L.lt d 4+.]Jl

:j;.rs JrYl a.'JJl .)L.alrlr JiJl tU.!.l rl -++ Lir ..5 % 63 _".:"; *5ll
. ( l) ;;Yf ..,lcllill i+.1" i.'.Il3. ailul aJl dlI+ JL"')l G-rdl eilrll

J'-^+:t .,.;tt iiEll .Jc -';'r',ll ll.).i J]l -,J.i -i

')-i: 1i---+l+r i jiJlJl ;Jliillr allillll ;Jlrlll [)li]l JrJ b ;-.)Lxl 3lJ.s gE^a

-: iYl ;+::i:Jl J+l Lll].xl .ss.+:lLyt
Regression Analysis

'l'he regression equation is

Logy= l.ll+0.991 LogX4

Predictor
Constant
x1

coef
l.l 133
0.99051

stdev
0.2661
0.077 5 t

T
4.18
12.78

P

0.00l
0.000



S:0.1626 R-Sq:91.18 R-Sq (adj) = 90.58

Analvsis of variance

Source D SS MS F P

Regression I 4.3 178 4.3178 163.32 0.000
Erlor 16 0.4230 0.0264
Total 17 4.7 408
Durbin - Watson statistic : l.l3
T(0.01 xr 8-2)=2.583 F(2,r8X0.0r )=3.63 D.W(0.01) dL:0.90 dL:l.r2

.;ju* ,|r! X4 JJi:llJ ,-,.,[ll Jlr...,l *It- JS !r].- 4 t ;t,;,-t ,r.11 J*rU

-,--lc) I ;, -ll ;p L i-LJl 
-,1rin t,sJ,rlt iiill .:3r.' .!,'l-3 xll: % I 1.0 J:i 4jr'1,.-

,--1": ; l- Jl\-.,)l li t,*r tlS-l,ll ;;e il ii;sJl 'ia 'e-)+ ;Yl o-,lr+il "l(tll3 ;:)l-e
. '<", )l aj-.c 100 'is. r .',1 .e\ o/o 99 ' rri.r e.,tu J r.,*.Jt: j:Yl3.rJc)l iiilll r::.'e v Y 

=''

. i$Lll -F; .r, d::1 J+!l S lilJl [a Jir JIXL3 ir-t, iJ.i .:.,-Ut

\- ))4 t* o/o 1 cs*;:*.r! JSS 6:j.Jt a;p,-;-,:-,: f ;ti'r1 .r.11 .:l,i-) !-l

;LJl:;Jl.1ll -Eij- k++- grUt .r-: 4L-tJl .-rt!)tnl g. o/o 9l :i;13 ' a;Jl l-i.la:

j---.-, &:l I d,'i L aOl.,Jl 6js r olSll J"L,:;YI &L- xJol: , 6;il s!.13c Jl .-r:

Jr.....:' krl+,-r 4,61 -lJl rll;'ii'"ll J1 ',1t1 .lt dYl #l .rJl ;l.iiil JS^i '+lJ , % 95

lri-- 4i+ ell+ll ++LJl J.-Jl



i:l-Jl .lii '.- - .. :.r;tr)lj _L:L=n l ,.:LlJ.g-xll il:-

ReS:C,-alt Va's,s ::a F.:::a V': -?s

J+-..Y 4+-"Jl i'^+il| 6 +lr, e-.rrr-.ll e,tj rE aJS; u. JriJl ejdl A S_:., t--
;-,l:,i,',Jl a* 1- ;tJt -tLfuyl :Js.1,. ..1. oJi L:Jl srl L. jyilt ii!.- j t{_rer D.w

. 4:,jlJ.lJl

r-ill r-n
a..rUl e. rr._iJl +ii),..,,r_,illr s.:1.;!)t :+itrJl C- i;lr;- krf- 6Jlr.,ll J+if^ ,,1r.,

-- ;,-g) t , j+ll ri'E _.ijl 1-;r!l .at;-:l . ^.,,i..j alxlt Jrjl % 99 .s+ 4i.AL.^,-,+J

. nl;:l . ^ll

6:LJl os ler"al*".6r.3 1:Li!) | aLelLill ql^l Js 4LlS :.iliJl 
_.1r 

L, i _A:i _lil,
*.-j-jll dtll .r-r 6J*S i,..,ii ,-,oL sijl .il_\.GiJl JL-:l d_r:LJl .,,tl ,JL ryl *+Cl
'r ,Jl Ll Li: . ;Jl :',ll 11I!3 ;j.:ll3 .a>L-l!lr Jilt tll* crl;aL .ra, Jg)f
:irii .:nlS nJ', L C+rJl ,r;[-.yt !*+ la19ribr ac.t;-,/t ltJ.!-e ;:lJl 3t1,s3 3 r.r.i",ll,

-: 3Yl -.;,:iiJl

Regression Analysis
The regression equation is
Log y: 1.43 + 0.324 LogX3 +0.233 LogX4 +0.238 LogX5 +0.104 Log
X8 +9.9939 LogXg

Predictor'
Constant
X3
x4
X5
X8

coef
1.4263
0.3242
0.2330

0.2381 1

0. r035

stdev
0.2678
0.1967
0.1884
0.08549
0. r054

P

0.000
0.125
0.240
0.01 6

0.346

VIF

32.s
18.9
6.3
7.2

T
5.33
t.65
1.24

2.79
0.98

_'l



;.lll .L- :* .r

x9 0.00802 0.09422 0.09 0.934 8.1

S- 0.C9100 R-Sq* 97.907 'R-Sq(adj)--97.0%

Analysis of variance
Soulce DF SS MS
Regression 5 4.64142 0.92828
Error 12 0.09937 0.00828
Total 17 4.74079

+r;l:)13 <;:'.^;!!l CrLll +>Jt i\-

P

0.000

Source
X3
x4
X5
X8
X9

SeqSS

4.48294
0.00620
0.14429
0.00793
0.00006

F

il2.11

DF
I

1

I

I

I

Durbin -Watson statistic : 2.3 I

T(0.01x l 8-4):2.624 T(0.05x I 8-4)=l .76I,
F(4,18X0.01):s.04 D.w(0.01 ) dL=0.82 du: 1.87

T(r 8-4):r.34s,

-: 6r-5,J1 g!L:

jJl X5 )i:Jl Jll.-tl &L..J,",r1-:ll ,! '.rl "l^L.-4JJ'i,j 
cn!t -.1ti'rt ;1 j1r."rL

X3 t--,i:ll 1-9i,." cL:,r: clJS3 , % I la;:i a; ",,- ., 3,r"* ,ilc ':'rr'.i.3llj cltill EUi A"J

Jl , - X J,--L- +j.i,.- ,';,i, , % l0 ta;:! '9 .1,- .9 "i,- .,lc Cr)-.-lj'"Jl3 .Jiill tlJ'
j *-^ €\.;c .:)-1-ll 4i+ i+i: Jr % I 5 1-r:,,- .e ;.-" ,rlt ;-.,h1 6lJ's X4 *il|

% I Ii J.:! a; -.,'- .9 q:-,* *lt JSS 6.: j,.Jl a;j:'- '-'1i f Jli'rl tl :Ua-Y!3 .11S 63'ir'o

..']c tl2 .):,jlr -r;:-:.ll J.1-^ x}l-e , L:L-,iYl AD-I 6lJ+iiJl J'in ''eUS *b .J+ U"

*----r iJliJl .llliiJl k* J,-*yt G-rsll ellll -.i al-t-.:t ol;r;;11 u. % 98 i,':3t
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.rl* L"* ,i* e Ol r+ ,r..,kll e rlill ,1" +$Ell .t_6 +r -.rr+Jl Lf ' J ,J,--ill aLJ. Jr.4r

.r-j jl+::J-L:JI ;ryJl ;11.:l ot i^Li;.rJl 'r-' "r:a-l (Prevention )4JE!l .s.lc;lxt "li:Jl

.-r.--l J:5 iLXs) ajl:i- iLil 4SJLL ..,l]^-,j J^Jl \Ji',', ulr e r]ill (Jl' j$-/t ..r yq alJl
ir.tr-Jl 4:,SJ^Y| q..+ll tdl_p L^S3;:eJl-r:..-tiJl3.( Dale ,1997 ,28 ) LFi=)Lr JStiJt
'o.1' -"51 iL 1V-t *! l.€J-).)id.'jndl 6.jlJJ oLJlj !61 . -ll a-c'.^+.,ra,;:Jl ,rJc

.r.---+Lnsl ,J.+i.i $__..j a--_+r _LLSi" run .r.# iLLill ."rdl ;;l:l Ll r ( Evans, 1997, 45 )

,JE--JI s--Ic. , ,,<$lJ CLJI JlJall :U;l ,rs aa:eL; .1+.tdl JrSI ,.f!..)La 'lJ"c!j i:6J+:'J!
.'l lj-l J,ii:Jl-: ;":lJt os lLJl e)J ,i+i-: Jl ,9:3;.9rll3 drl-dll CIJI e tjil .:,lrl^J u":Jl

.---lr k* irii --llJ+ill ;.:3Jl :a.,- LIJ , ( lo -.\Y, \11o, rs+lsi ) {Jo,- C-U6 iils ;*;
a---i;x..rs i..';tlll t#ii.rjc. :l ^',. Yl C^ JlYt iL-!l u" C+-Jl JJI ,Jo Cr-Jl L!^Jl aJ:E kJl

.( 1l Y , \ 11\" . ..1liJ^ )rlJll g",,=:.9r.
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i+,1 . +- Jr:- . *,.S -!U .., .. 1-.,11:)l_5 gL;i)l peL}l 9-.!t iL-

.3,L"';..,\ ri l{-.,1)l zEi)l tUi*.iYrl q+-'ti"ir.,:!:&L:,ll i:Cl ;;l:t ul .-,.e'_,rll ,_Jr-:

.j, Q: '.r+!l 
eiEJl J+i.: rs- _rSt k-l+-r k+lf dnit d+s,_rtirJt 3tJ.s d elr LE4 L;.',j
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;re-Jl ;Jlr) r .i ( ,', -rll t*)^) dJ-Jt JJt ,Jr.,,J_r.( Bank, 1993, .1 17-126)

( ti - o . \114.1 ';i): oa yLJl ;. i,c_9.." 4+ "Jl r:Lrrtt 4LLlll

6,.rL...,,- 
=.--! 

6,-.p1i ll Ll .1 + "-Jl L:Jl elrY e'" .]]1 .r #!-!l C- i*Jl i-].L:.ll .Y aiJt .l
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. -:;+" l-;- . ,5.: -i+r .: .. 1;l:)lj 1:L;!)l p3J-.I1 s_nll i..1.-

e-l>+ ] .t:L1 -ll-r [ .9r""lt oUtrl - 'o: Cl g-12 - ;rjJl e-,:;11:F-l ] ;.r3Jl a_.11:,! .r.lc .:L.:cY I

'.r.G-(_e 6[n)l dil.J!".- !. ill ,ili,-"lr^ll.].i-,qJ*-Jl.c,l-ri![ ,:ru*-lr ,[ i--lt-r_lt - ..!ildl - ,-_-r.,-.1.nll

6 L--::) I r;l q...... - -----ll c.rl; l_r C- iJlJi)l .!il-, c9r. ] 4+ ,.-Jl 6lrlJl r-, . i ,[ OrLlJl

.[ r.,)-=Jl - ,J'-,ill dJlJ-t ] e Lljyt Li.' ,,,;lLi t4+-ljll

:;-s.,ilj"")l gl"ljJl : $u

L..- ;,"---; ;,,}i.lJ;-) I ,-Ll:Jl J-n 'o:,-',^ (]LlJl: ; ,"iS al^1.',1 '"J.,-. Yl drl .r.Jl ..J 6J+L

+;ijl ..sr. r.rr-',1 irlj)l ,J+ "r 
aL;-""tt JijLrl 4rr +- ,Jt+ LrJt g+ilJi-yl ,JJllL 4jlc Jll+

:cl ,1 .', j-i L--,lilil ..-1 *lr -" J"$l J "-l] i,."s[ill ; $l q:s:3 q:jJl 4ii+ll d &Ul

r',-+:-9 ( Johnson& schools, 1988 , 10 ) .,i:r3lJ)i-)l b;Sy3 taslrai -:Jr.3 or ljJl ;_,11:Yl

c.,Y[,^ rr:J a-,]..ljl ajJl i--l_.p3 c.rlr''r',ll-9 .-,-_.,il| qr.:l qr'lJl 4+ll "* 
.JS r.,l_r+ llUl a-j:)l

G-,-j LS. GJ^JI .]..,in .:.:-i -3l aJ++lJi-)l g).l3nfl p.ol l"_rlI'! krit lL!.;ll , :-.'llr;Ji.ll

).+:+t;i-lt oi!,--; JrYl ; J.Jl &: rill + 'Jl +<- +:l &t!l ,ra drE Jl .-iJLJt

. (Wheelen & Hunger, 1986,10

c..,[Dr Jis.jijr 4.1il1 k,- J.ta Jl a,,c.L"i-)lr aJ:Ul J"lrrll a-e_e^1-.ra i,.,$1., r"r-il|3

t( f---",]t a-+ ) . (-+Jl a.+ )J a^t- +:;; (r Jl .-*, ( Gorloff ,1986 , 19 ) .t{-- 4+9-

l\ r ----lse ( Wheelen & Hunger, 1986, 12 ) a;fitr4.ri (Y 4l+JlJl ++Jt+ L+l .,-*_r
-:6:l rll o! .fJ .aqJl "ra e-.3sJ ,'J -1..,1 

"!l e rl-ll ,-r.4r_r +- d. ,t} u"LYl

.o:+,rlJt n$t eril ( David , 1989 , 149 ) erF .i

:t J-,t .Jl 'EJl J' .+qyl ,J:t+: a:+-:Ul 4-:Jl J,-l'js Ji.^il i-i "i.-" 6jyx;.ll l:a .i"_.,)x,

J:.--rll ,-;>Jl 9i..,-JlJl 4:lJl C- 4l.t 3 rDi .1. L-Js )"i1+ +:l ,i ol4rs-., Jl ** (-i "Jl
: .,a ,;.;-Ll c.ll J.i L*-= :L;cl .,,rri ,Jjl...',ll lra .J:- Ai+..+l+1 J
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( David, Robert &
Competitive Advan

Lie, Strategic Man
tage, West pub Com

i.',-.,11:)1-; tu:L;!)l 1_AJJ ;_it a..L-

agement, Building and Sustaining
pany, 1989, p.149 )

* r.;' . .t,S J,tr .r

Jr-Jl lu JlS lil-E ..-i '--I urJdl jilI t,r+- is-il.a1 +i:^I fu:,r:Jl 6)il1 C-+ .o

"ll --rl:r$l .!3li ;++l! rz" ,-.;il!. crrdl ,l +i ,:+ 4*, o.l 
j !.Jl ;ts r9js 1", ( f ,o )

:,r,)l J3'rll d eS L,JL.l :S+.9..Eii 4iir, .JIS .rj-,ll lra :lj LlSj l.d.FJ,+

(y) JrJ+

DaVid g:""itt !*56j1 4+,JHl ,J^IJ,X sr;3Jl Llr,ll , ;.].,,j.I| A..,.A!l . Jl,Jl

: i.,Ltrtl +#t ar"X (David, 1989, 193) el:^ ..,..,

. i-. ^ll-r'"rill -tL,n *l9 iJ-tll ., ^ir a..Lljl &l:Jl A:4 Of+ i;i LrJ.j David di
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.el.Jl .sl;Jl g:L+;lljyl .:a f :.+^ ctF
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. -tl- JSJ ;rlll JrJl asX +:.,,s.rs c_rjt G +)2 .L

G '.--ll furJ,^ll 6)rJl C-+ .o

.J'--ll l.ra rlrjl I l<:lr;.j re!,41 * G'-.lt ,jL -isi" ( t,o ) !t gJL+ Jilt LjiS ljtg

: ellj C.;3g .r-,Y I j3:1Jl

,'"iJl .1.--ll il.-ill 4+.a)l JilI
4+---$-rll L-:-Jl-ill jl.ldl

6l '::a:Jl , rFJdl
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David 6itat U-tl u*'r] rJ.l-*ll , rrrjll drll , a.,^,Jl !-a!l . J.ill

( David, Roberl & Lie, Strategic lvlanagement, Building and Sustaining
Competitive Advantage, West pub Company, 1989, p.193 )
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........ :.r,lglr "ert;!)t r"i.X +_,r,t' ii-

: q-,ELnll .!ei:11 .l.l3c :811-l

err.+4'SUi u-ir-.l (David, 1989,'!48 ).ori .a,rr^"til dli:ll &lrFJ,3tlrt^tit"i

di \ . ,'*I .FJil lrd c.,.r'i i-l "i.-. D: .)" orl -?l iS..J t'iltj ( CpM ) q."sU:fl aJLI a.i.i.-.
: c.rl J"i ;:c .rb err-9 ,i*,il-iJl GJL-J! fu-.,U riJrt-Jl , r-.. 
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.,-iJ"- X O++jl db'..Blnll r::-5 .\
. G l.Jl 6l+-j &lr +.]:J L):! r*iL^ll qiJr ll a++_)ull 4+lil.)ll &lcl 1,--, .y

&l- JSI Jjr eUcJ .Y

.iu,.rLllt ajJtL 4j,;J.._i uJt 6rs..-: ( \-l ) u i_r.,, d&-,l!cl .f
.c.r:j:Jl LbrJl :t-r. ) .).u-Jl-,, '-:c rJS c.tj-9 ."., ": .o

ei JL"-l OS^ir ,( Y,. ) .+ +i.ti ."_^, crJlr slsJ dD,lt i-iJsJ tutj:-lt (:Jy.il1 C^+ .i
: ,r3)tSj .jJ"Jl ./ 4r.,+_!l 6t+:.ll &l;c 4+E+ J': qrllr s.,,sLnll ,j_/:ll &l:,
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,r_i;l . ^ ll LrJi.". .,lc3

19J-Jl rr. ai,r; Jl L--lJl o,lJll .rlr dtl ^-tl '.>t:- 6r" ,-!"S'l 4,'6dl i--Jl rjtl ..,L!l
.( .iJ"Jl e u,Ll,&ll J3t+jlt ) ..Jr-.tt

.r--lc i-iJill rjlrill !.:,'iii qiJ"Jl rS.Dt-i sr,a;;*Jl a-"il:Jl Jl r43:_!l -
:L-;c I u...- 4--js."r drll $,;.lL 4:Lri a). ir\,i1.., ll rl;sYl 3l .:.rlS.,1.i,ll Jl i_=;Jl a;j;s

.a:.,sL[ {jJ.- ; jii.lJl-l

ell . 4- dJl u'.rJJl , aji.tJl CLJ)I , Jtll u.,lJ s r_! r.Jl 4J_s- .r+ :tul c-i!3Jl -

J--Jl Jl+-.rse.. +--JL;,ll-e ;jl:Jl .',j- u.4+^.,rtr C.l+ii":t-.,J uD[i Lr," : 6lj;)l a* 
-e, -

. all ... 4c!l , i-!:ll ,',:- ; aa "Jl L:Jl ;:3,= *1, j$_ill .13g,rs;"Jl
L6..;-r.s Jrfi fe -LLi'l-Ylr o)LJl ,-li slc. d:J$J G eaJl e+il+ .9!: ,rll€i." ll eY:r -
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i j-J . i:+i Jj:s . ,..LS .);la .t i,;l$13 L.rL;f)l prLX 
=c>Jt 

eJ-

r r ,;ll€i.. Jl eY:r

i,\ L:"+lt

( David Robert & Lie, Strategic lvlanagemen t, Building and Sustaining

Competitive Advantage, West pub Company, 1989, p'1:r' )

: i;,-Jl JUI ,lJYl :l--,lJ

Eccles , 1991 , ) +---rlrai J#..l ,Je ajl:l'ti-: 'i;xJl\6Jjil u*ls,,l a''l t'J' ol:!l .-i-";*;

Robins & Wiersema, 1995 , ) :.Yl +llA eslui .ti-: (Jls -iJ.- ll 6j.3 Jl !*tJ rl ( 131

.+jll iJ *-...-lL L{Dli3.,lj ! ,,j,Jl-, a;.lUl :-)|-e^X dL"L'l 'i'J< (Jlc '{-iJF-Jl 
-'}6 LD3 A (278

Lr,,L-)l lra ,rJca ,( Miller & Bromiley , 1990, 757 ) .-itrall 'iE J+i'3,rJc l2:t! +i' J'+'',

ljii: ol+ ,.r i'*:j'o:s..o -xL ,-ii-l +st:ai .i!.: os A;i jt qi "-.ll Cl+.r- Jl Ji4 olrlt ;U

. I €:-J,,LJ aLc' c.,l-,lkJ

r' - r-6-r , o;+L-jll l-€i!J ::,ri,lJn-Yl i;lrYl ;ra-F o;tncl sS4i'Jli'1i3")l ;-.11'rYl o3 ol:Yl Li

..,n ;r:s-. C+b- ,,s c!:Yl 6)b- ( Ven Katraman & other : 1986 )

Financial performance : ,rJIJl el:)l 'i

LllJl a---illJl  lt-ilr .-j, "Jl r'l,rJ ,5 J+:l G^, dJl ;LJl '-lrLlll ''Jc 
t:'':.l

Jl "11 JCll a\ii rr. tlJ.illl "rn,i41^1Jl 
4;;)l -i1L-Jl 4':l +;ul 4'k!-rtL-r

.lo-x"-l o;u-ic.:ll ;;1:!3 -5*rJl3 A-,-.,JJ| ',' '1 gfu ol:)l d'llil " 'tll c.l" L:'+'

Financial & operational Performance : ;$Jlr .,"llJl cl:Yl 'c:

ol:!l .rL-* .,s {Uf^t J"#lL.r'i" $+ l.,i'qjJL-Jl q+.JL"cYl el:) 'rl.-jll iilJl +

..1. lo-rr:4:'!9JJl 6l+LJl i-rlcli-l e iill 4+ei '6r,'r: 
r-aL3lu'o d''i3i't+-5*Jl i'-Jl &

cl.:)L-l i-,iJl 6J Jl i,Jlr)U -# ts,, q-i ),Jl cJLgl el:l crri^""+ iotc ld (JJl cr'--"Ull

Venkatraman & Ramanujan, 1989 , )"--:' (--i^:sjl 4+ltll d'lJ'"j'"ll a:E; Y r-::rt

(804

Organizational Effectiveness : i'sru! o:ltli]l 'e

cl:Yl .,- rS L',-l 1.€j^; Ji 1jJ JLe)l el:) cL-,i)l-94-jYl 6Jrsill i;+tjlll 4+lcUll $

,=.++1J,L....-Yl ':' llitl I r " ol:Yi .r"t ,; d dttitt c)'r^.Jl -'"1 'JUiJJ 'siUIJlJ ;lll
,ietiSJl ,,,rr, Jl 4llctill 9 c!:Yl e41il:.'l J! dllf (Chakravarthy , 1986 ' 437 |
L-4r ,;L-r:j)l, e-.^ll ,r--lc ;.,;:lill ,r,o :9.1c l-iJl3 ;eliSJl Jjii'i CJI'iJ ,rXl i-i;L- ll ;lj



#l' + . i-i- J+: , 3rS .!I1 ..t . 1;l:)lj 1:L;i)l 6J..ll .r_n.ll AJs-

reli<i t:^::i Y r:ll .iJ1 . ^-ll Jl L^5 ( JL$jYl I^>*.tA i-JLiJl ,;c, ie.iSll Jp .-iJL-ll

Jl)---.,)l J +-SJ ,.-+lc lilt+ 5-; ) grl LiJL-Jl ,jl )l 4JlL3 6li dJJts ;l cl:ill tal ;S..r

Thompson, 1994 , )C, ^ ll .+L.-i -itrai 6risl ,Jc k-,ti rs l^Jr,-. .,-.'rJsll

.(160
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ll 4.r:*-r. : : L" t-:

:''''lll iJs'i''
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Lii+ll .,-is k1-,. a_l a;rl-;:il I lasl.ra! t*t,,:-', a9:" glLcYl 6lSJ.i,,s oUll .gri.".,-X'l

JiJ sr-rJ .6i,j,r.ll el.:Yl 63i.,* 4r-,:-r eu^"J aJ.:Ji. lJi-) | ol-1h) l ,r.'*,,,,. '! dlll ...rllJ

sr--^ C;-...., JL"eYl 6-LiiJ a.Ll:.ll ilJlt e++-.,l!l 4!+ll 1-6a -,--!.Jl .lJBxJl a" 9,S]l

+--+!: olJyt .g 1.,," &Jiisll ; .,,;,.Syf 4+^aY I 6lr dJl .jniJl L!-:,i.j,:'oJlJ)l .,lc ,J-Jl
.rlJ',il1 .il! ir.ri C- &L:]l aL;sYl -).Jl c+JLi-, dou gi +.-:,,-.^-.j LS .JEn'$ clr

.,1:!l i+--:t

c!-+H3 i---"i[Jl d \ -', a"€+|r," j ( TOM ) _.,d ;_r1.,)l &l+ ri' l 'ji.i ils.i ll ililr
.ria--+ a,lLl 4JJu a-lJjl .rA ae l+ gi,L) I lra .,lc3 ,JL"o!l 4j+i ,rs ,r-oE:ll dd'll

J-,,1 lr 4X-l 1l 
=JUl 'lrYl ; J*-ill ,,,tlFr 4"C "Jl .iL.:Jl ;r.- aiLill dStl,Jl

.:,L--+L tUJ o--+ Ej c;t .-.i 431"ri a.."- js l+L >y3 d "Jl .,.lc 'o-.11 ..r, c.--rc

;: q,.ll .j.i 6 jlJl J.lJ.Jl "b.Lir 
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Uni veriate rslJ'll .,;'niJl ilts d iJ"ll i.!'''i c''^ll ;r;ri:ll

;)Jl :.,e,-rtx-r1 t'-lr-J.. I '+= cD; ":'i

-: Lri,.ll -'t

aF..- qs-jllr iL---*.s)l Ji-Jtllr cJY:i"Yr ; L,JS 4+'al Location Parameter id LLjl Ol

::---L iltl crr djr .-,.J ( vector ) t--*r't 3l ) .6:''13 ' 'iii 
crtjtrJ-. I cr" isr'- Ji; 

'S'i 
kDr

..u......- =;L-l J.-.iJ f^ ir-!n + !! ' ''rl''e iJ:e+-gr:S Ll;\ o:'r ,.i -,r:t ' '''-ill '91..t '!J1gJ 
(ot u'a"lt

. k-lj-lr-l .3131',1-1 i-;J"',' '--l

.c-,X C *-1" L\ t. 1.6BJ ( Outliers ) '"rl^xll Cill :3;3 aLl ''k-n :til '-'<t":lSll tilJUl til

ij .r-, q+j,i r 
-,iLJl ,ill liLJisl : L'r i'lS;ll o-a iJLl .#r-l O-i'U' I C'''il :ii lJ ' ; 'jS r-liJl

-' r.ll al:--Jl i..jlJtll LL-+l r----o ;,-:Yr +i-)lj ' 2:-ilJ 4*tr','-*JSII ;i'-:tpl 1u-r:' t

Box d-+ g,,.....-o 3-.,1--- ci:) rl-i..--l 4jL---Jl ) ( Robust Estimation Methods )

.;# ,...., '-:!j 1-6ll ,JUri,,* JE+5 ''':-r 6:LJl .1Pll ,l JJIiJ 
''J-Lil 

ki't$ itii \p3ll ( \ 1or rlg

(o. %) .-rr--++f eJ"is O q--S: g:Jl 9 ic,-.= -;:iii c,L-;il ;l ' eL)! .-+l+ d O-F t!:ll ,Jc rl iiiJl

.irtj, \-:. t'l-r;::+ i-aLiJl ,-91 j+,i 
'JLJI "; & d "'- 

l i+"'ll o:a ;e :1:;l L l3l5
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aJl elJS ::ca p:!l i.: L-x *'+#s oLl-', i-l-p tJr -flr e'''I ._ira Ol
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rlJl 'r- ,Jl"flt , g-.r5,lt ...,;5 D;..r L.,;l:)I1 LrL;i)l rJt! qJill A*

Box & Whisker PIot :Lrrat eLi:t3 cfuJi,all f""J 4i!L
;jl '"ll at-il .jl ....<Y i---13 a.) o^-+ .!.,:; .plj Tukey .J+ ..). ii.ls-tt  +J}J q+J

: e"r:Yl ol .ul ,,, .-J r.lJl J:nill illa qri 6rr,ill

. tj&L-: 6Ll*ll qJ:6Ji ai .i

.j+-fll :,..,-., .ii
.( H. Spread) .r*+-.!t -.1t:u, "."".r F . e3 .,lcyt 4+_!tl er ;:yt 4+_!t .+"-j .iii

.Spread = Qr - Qr (r,r)
(Step )eAil .,'"-', .iv

Step = I .5 (Q: - Qr) (y,r)
: !:6;il1 a+i+Jl ,,, .- ( Inner Fences ) oJsl:.lt 6$l :-:-.r .v

Q1 - Step

Q.r + Step

: diIYl rriill .,,-- (OuterFedces ) s+JLilt 6!Jl 5r-l .vi
Q1 -2*Step
Q.r + 2 *Step

; tjYK ,,"il ,--$ e+

.siJLllj slilJl etll r3rs t1;; 6r],fl #,il. 
I r5a: : ;5t:ll $ll r

.\,i-,rut 6!-Jl .r3:- CJL' ci .jll iiilt spr :( Far Outliers ) ;,J-flt -,lLi,!t ijilt r

: ,ra: ri,.--ll grt.,,;Alt pl t..l

: L.r . ..Jll . t

Median
t<+; 

":lt 
;$l rJl i4ii ,-F+: arrJl iJ- ::iil:-i1 tl ajr.4Jl &1r\;J1 o1 *,
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. ( n /2+l) s b 12) Le$_i O$lt eei:al-:,.IJ s+L"sJ -t-Jt ..E J \-Jl gti t++e_) ol.r;L

Trimmed - Mean : ,.;.i,.i..I g.lt..rJ .L^,,JI . r

rc 6l 
";._1ii! 
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;)Jl :rc .--r. \9;l , g_tj++Jt ..y' iJ)-i .r !,11:)11 q:L;{l crt'lt g;F r\-

X,=(X1*u+....+X1"-e)/(n-r-s). (r,r)

dJ"ill 6li i-ril- I y't kl +.+.:yt+ ( r ) JiJl d :tiJ,In ll #l .i+t 93 ..;il .-:3Ll ellEaj

(r+l )

d!fill dil' :;rl ,1r kl o-+ +y! ( s ) -,6tt d elJ]nJl cClr ( !r'U dJul+tll ','JrJi J+ )

il,Jl ,,'.-(WinsorizedMean ).,1",3U+1pSl .,rt--ll !-3J1 ,,.IcJ.,-sll aiS:.i,,i(n-s)
: irill

X*:( .X rr*rl * X (r*t) 1....* Xrn-r) * sXln-9 ) / n. (t,f)
: ,,riYts ( r,r ) iJ:LJl q+..] ri$c ( .: r ) O.lr! t- Uli ,fl-"

X,=( X (,-r) * ....+ Xrn,r ) l(n-2r ). (.,r)

e+'-., (t 'r) iJ:lJl3

X*=( rX r",-rr * X (*l) t.....t X(n.,) * rXln-.1 ) / n. (1'r)

(Mid Mean )}+-Jl !-Ji- ":i. qiI+ X1 ,-ri-i,Jl -t-3.1t et-i gl:rl-j,.J! ( t/t ) ,-Bn (r) t-::'

( t. = * + f )gS.1: e- ,H' .::' ( r) 1r-rs ii iJt-:Jl ':r ,rst .

: jYlS,,'--: X, ;tl (0. f . 1 ) r e* :s (m) : c.rl ,'!-

X,:( (l -f)X1nr+ry*X16r+21 *.... f X(n-.-ry +(1 -f)X1n-.))l(n-2t ) _(v'r)
L.S . 6#lnll j .:t&l +- L" lrAJ Ct- .J;c 31 7-5..-a ::c (r) csts clj* rii.* -.1;,i Y X* ul-.

.dr --rt !-jll l-c, rJS.|.;- r" 3 X, 6u (r:O) dr:ls lil ,Gl L\
-: Utts & Hettmansperger Jrirr -r

uil-r5 6Y\. 9L"- .Jt $a 6:113 eJ.I i-L- Jrriil i+,'-..ll c-rl-.piJl r-l 95
: ,r3YlS .:t;;l e:l ( Walsh Averages )

.ll\.1s3 6til+ill .:'IJj .\

:(^,r) i+Jl .+ dll drY.r= +L,s .Y

l<i<i <n (^,r)
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a)Jl 'r !!Jl , ,,e 13++Jl .'+= J)ll .r :e.1b)11 r;.rL-:i)l erLU ,J!l .\-

: 
"r 

(E.S.R) J:,i,jJL i,-ul crl',p:3Jl ,.1t

Med (E.S.R) =15

Qr =10
Q:=30
ll. Spread = 20
StcP = 36

6u-J.l lLJt SJI .l+dil- lr,Jltsl .,L ( r. ,-ZO) L"A \rlrhlt gt+JI !Ltr: gll ;,,,:^liil ,l
.Jldl ,+ (1. , -50 ) t-a .,+rlil

: ,rsj ( W.B.C ) J*uJt{:-.:LJ c.llJ^:3J t"t
Nled (W.B.C) =10000
Q1 = 5000

Qr :20ooo
H. Spread = 15000
Step = rr566

!ur: FJr d:6^iiltJ. Jldt *1, ( :rc.. . -17500) L.A slihl 6L:_x uJtr t+:ll ;.,;-ril gl

..,llr:ll ,J' (.o. . . . -40000 ) La s+Jlill ell-lt
, ',:U # d -r+:. Js; e*:.+ Jil Jl !s);. 4l .;,![Jl 6!Jt :j:- C- .1;,.,,.,_]S crl-ilr i.i_.1ti^r.5

.idl iJ- J'J$l i+.-sll j-lJlll ttll r+..s +&:
.Ut* +L"- a: : j+-rl -r
: .,'\'- ll dl --ll l-./t -r

;: (1/!) = l.J
(E.S.R) o. Jsl sllilr ,,tc (Win ,Mean ) I (Tri Mean) .,,r,;siJ (1,r) r (v,r) 6-,.,:+lt tEl e.r_,

-: .jYls-e (w.B.c) r
(E.S.R;, = 19
(E.S.R).- : l9
(w.B.C)r: 10867
(W.B.C)." = 11683

: Utts & Hettmansperger -r
*'-, (8*A=465 )-jo (^,r) a.ii,-I 6!r k+L= +.,r,I (Walsh )oy:.-::c..,1t

: $ar (1,r) i+.-ll ,ji-: Y .;lt (Walsh) ,-):,-
T={W,.i:0!j-iS2l}
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3 (E.S.R) g. JSI oJl:L uls ir Lr'rl rt+tl e+ !rcL-3 laso-14: (trr; * (i++lt 
1

: ,ri)ls (W.B.C )
(E.S.R)wors' = 20
(W.B.C)w,r.r. = I 1375

: LTS -f
:ll-ir ;.--s1 (h = 16 ) d,-jtSs (\ \,r) i+-Jl .l-sr n-+-r+J iir"ll a--+- :L:--rl 3
(r) i*lr-\ ill s-rC-r.\Jr(W.B.C)r(E.S.R) ircEJ4Ij+Jotip.ll .v(30-16+l=15)
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.i..,.,tlllj ue'nll_, alr[iJl j+l}ll )c ei:Jt Li. ^, _.)Lni_ Ylj uiiiill ,6iliJll .t+" cF^ 1-€=,i

.6tr. ,Jl : l;:13

:.+iSJ lr:ltll^'' ^j +-ty.ll .r.lc' 'r<'\:l] 
;,-lr:.il .r-i i:,5a.ll HaccpJl 1j .lt;ll ai*alll ,Jc d,-Jl rl-iol- I

.4+.i :i Jl JLtiY I rJs! g:iJt Jl ^:13 .-_..,_.;t-Jl .193j1 L:-) t^ pi.,,l

L--+i-r Aj-L GLJlnJl q\ oit^s -,--d dilir 'Vri" rrllf ..+ q..J.,i] F lsil crLEx-yt .aU- L J^Jl-y
.,jr+ttll 4+Lc d !-L)l glel5l ,ra Lj ;*..,,=: J,! eE-

;:.-+ll i-l,il J---!,jll ol .,,":Jl-:6lrl<!1 a.,-aL:J ililJJl c.,L-]i ll, Ci-Jl cx ct:lJl !+llt 1r:i-f
.tjlr ll l:r ,r.i 'o-.11:Yl g)-.1"i3 e]]:.l q--Jjll olJ3Jl :lrc-lj

drlillJ ''j6q'Yl ,-^i.ilLSJ !..]J1 s+tll u--iX 6-cL,:iJJ 6;;r;,-ll a'i$ d+-9..;LlJl .r-e3 g_.1- I

.t+l .a<l :y 16',.!L-r 4+J,.ll .tGjl q:-:l a5tlYl ,.c.1r. -ll Jl klr-l l.J$ !3)l ;:l-Jl,
.+^,1 *lr ,',1 ^- ,',:- ..t-:+-,Jl ..r. z.a:-'-tt 1;3,r i-,I"g -l it-.^',ll Lj.' 4ji.JSJ "oldl a4Lnl 4-l; .rJc uLJl-o

.Ji'.- db\+n

..i.Ui (5.i ',rJil! 311:l i:.rlj:l al 
\i1..,1J gjL--)l Li.;ll 4.rl-r:l-e o,j,,niillj Li.' ll c.,l * -i ll or)l-t

' -J JSJI 6iJ l{ijj'.',;.;i,6,r;:3;Jl i^};l i-i:,,-,r" ai.4- ct-rSi t_frJl cJ*Jl d u-t- -"6 eLi]l-V

. LjtJr-Yl ral '1-t Jl 4- cl-tLJl -r.:r.,+

4sr u:+J-:.Jll{',...11 L;J-".rlrjrr-,JlJ;l:Jl grYl 6,,i-.ildIIiJHaccpJl elJ.j,j+&i1ly,)l-l
.c+!l-, ';l-.lt Ct.:*Jt .+ e."lJi

i.--a:.= ;;a;|r e,n!-D!Jl -, 4J:tJ^'SJlr a=+_!_iuU!-9 a+i.ll ill- .ll ; L'r',.. Jl '"j{-:)l L}i+ LI!6-,1 a.,.lJr- 1

. Jt-ti)l or.r ;r" el+li: J=. ! aU--:t Jl.LiYlJ drtilJAjYl sL,:;S) '' t .i.
'..rLJl Jl.',.L dlhl i..,-Lll ilr)l 4t:d:r iF. )).i d.! u. CrJl C_r Jt J.-: ;ll i;JjYl ;:lJl i,"l_p-\ .

JJ' ll 4_l l$J LJl...ll -"J JL k-+_f"-l k4j$j;:tll oja i',.,-', i.:i.,( i-i ,,- 3l l.+ i+_,r- il.ij 4JJYI

.*Jl Ji g laJE-,| .u a;13)| a:lll i;l*, el-; os o.-LYl



. . q1r)15 r;*-$Yl ertX.f -Fl tl-

:}L-.,.at!l
:q-.,$ Yt'-Jl:)-ei

.\ ' ' ' . ).i'jll i-)'!3 -,11: '"o-S r-lir' - olLJlj 6E;)l i-'i:1" -'i3-'ll ''i' '.,J,Jl-\

i.-...:L J-1-:6: :.=rll ,-aJ..l:iYl ;oUSl 'iJi'3 ; i.'.',t'i'll ;:-esJl ;-'j:l Jd"6 JJJ rp+s'-ir'.,'lu ';tlll-I
.\ ' ''\ '1iJ*'ii'Jl a'-l.si' I J

J;.',.,,+l" alLJ ,",r+-.;lJl ctrll E-,: sle "jilJ \ ' ' '/ISO 9001 il:-ii-r r'ojJl :.,o L' '& rLr"Le-Y

.1. . 1 .:J ':lill i"l.= J L:i-

j: .":,--elrJl 6lcu--Jl or HaccpJl aUr &+J'31 {/e) &lil' '9L 'oJl3'i}'l,iL:. '&t-t

;..,r rl1.-,.\ 
'r.--ii, i--:pt-, ;: --:ll aj:l ot--)i: ,':ril +ls ej-'-l i:^. 'T' *; ; :r'c-"

.\ . . \ c:l:i..r i''-l+ Jl L:L 'l;j:S: l^Jitl 
"ISO 

OOO1 .9 ISO 't' ' f i'''<-23J1 J'1i'-lll
:i',r'':'.-.. )l ;LJl :Li' \5

1.Ross,JoetE."1'otalqualitylnanagement'taxt'casse&readings"'Pub'Florida'
1995.
2.Gotesch,David,Stanley:David.,Introductiontototalequalityproductivity'

i:*o"ll:;'.1:1';;'.'l!"'.'.?'ru,o, principres or operations ,nanansement", 3rd p' Hill'

1999.
4. Slack, Nigel, Stuart, Chambels'.Chambets' Christine' Harland' Hlan & Roben

l:''""1L;?1,'gL:'luli:rU*.:tqli:,L[-di?;manasement"' 
Government A practicar

g,'ia" I"t i#h-""i-*"ita"' San Francisco' 1993'



qlL ,.:l-.,t,,r< a-,r6-,)i U-JiI

JrffiJI

,r-:_.1u1 dA +ls "!t+
:LiJl

..]Cnr 4JlLll J,tlr -\l eJlrlJ .rt+_r X!;+:+ ti-,$ t$! l+l d t-€:l.al 6ti-,.'.Jt ,:,.'1<i

J-+Jlll .].,1:--+ cr J-+- ej:, ..-t+ Jl ildl rJ. el3 ..; 'S*ll, (rJ,'. -ll rJ- JSI eiKI

a--.--Ji J.fL-Jt *l.,l t+rs .:J1'"-,.,.J1 tul a,tl :=l ol,)l:i]l $-.: K,# 4--Ell JL"h_)lr
& -r. qf.l:rs-. J'-r.,.', -.,$ :9;34 r,- iFJ^.Jt.rl-"t gD-i tr. tsl u:J,.,rJ,Jl Jtul LlJIiil

(call 'l ,,ill -1!i La ,.:,-r.,-Ll a.,;c a'r o.93Ss r-.rl_.1!sll Jl L"rJ,dL,ill ,r.i::-. r"r. tJS -:l
I rl ctr-_r Sr...-" .,. -$-.r .i llt-ll i,"l_.pJl ;ti l:l (put option) C*ll -.11;-3 option)

ar--- Llrilll k+ alll ,,--.,p.lt 
.'lr-:r 4:Jt-i-y I 4:_.;Li,Jt i r*.3+^a) o lJ",.i,ll .:rlJtJr .,lc

.a:_,rl-',',.,,t ud"lrY kjl --r.J: &lJt$l 415:: qt

6l: r..:L ,_;'J .Jr-i:ll J c.5+,_iJtnll Jl C.-l3,l.ll ,.,-il! l:r d d.-ul ,s* Sr

rP +:.j 4^ (Black & Scholes) e rF Jl -',..L,, .lJljrll .ili ),.^n 4r45r 4+-1-)l d-.,I+Jt

,.l....-r 4+JL^',1 .Yt .r-rill: olJljrll ar+ t+Jll Lll+-,j 6 t$l ..rltill d'rlj Ltall .*ltiJl 
".a+slJ-,Yl ,illJl :,.-il dL +l.: e Jt -Yl u;i.,,t",tt , ijlsl Jl i.+ill o,l:i " . c-.+Li^ll ola

+i:i q:l-ri +\3 aS+ lae J*- .,le .,llJ ,etcjjY| diJJ \i;r,ll )*J idl -x- d5!_: t'-,r$t
.JL.- d d5 leiLl-5 +:sij 6.,r1Li^lJ LJI-ii-Yl cr>ll t:l:l i* -xo,*:Jtj;:.,- Jl (:.,lj+ll
I iir Jl rilt .Jq- j CllJlJrlt 'rA 4s> +$ a-s_. l*-Dti .rl , (TG) JLn_l+ d-)l:ill
ir (CF) .r.rill 6i3l ,rJc ' ',.r- ll (5 \Jlr,ll JiillJ JBill La ur+ &LJIL d.c dIS-, ,O^JI

i*- .,--s,', -ill g rL,,rll JtJaYI .,Jc. J5Yl ,',-rJt dE! ,r.J-Ll d,-l+" iU: Jl ,',-lll e;i
rl \ :., 6 o-.!, ,j il..^". 6rtli. i+_.rl dF OJS!6 4ip iil i C+.. *irXlt .=:,l+JJ o..,ti!l ,_,-*.oi

c.,l: cl dl]sr lii+ldltr q J.,lll ol--El-)t 3i ,.jrut si J+)l ,',-t.tt Lt .4JLJI JlJrfu
..JJl ,,,drll 

os +t+^-9 q_F: crly) +,rXl-9 dr-Ljl -lt+ iJJJJ":ll

4JlJl .-.r-1 '.-ll,



,r-.;tJl JjJ:- aLtS il$ ..t 1-.11-:)l-5 4pt;S)l rrLJ.r!l e\-

:drlj;i,ll :Yrl
o\ €.'o*Fl ', ll Jl Yl J*ic4-EIl ,-l-pl ia*-")luJa...-Jr+d-rt:Jl .rricc.,'e}
Chicago Board Option :'l<: r ';;)s.I+ o""- l lYr ile c.,i+ -t" '-)s; 

:3il1

Jl ll ,il ..-l ; JL-)l c,t+li: -.r-r!,, C- -r!Jt .!3r= .--r-leln F c.rl Exchange (BOE)

3l 
"':.1 

irrL  jtrii i...,-; J^ln-l! !ir' ,J,''i- .aJS).6.l-Yl CIJI JIJ*IJ dJ^'ll 6lJ""lJ

C:, -* CJI +r .,"Jl Jl cl r"Jl ;,-!.ll a;=LJ -l+ -Ui .,c= cl2i,l elJj3 -.[-Yl 1ti.',-11
1 ili -*a--Jl ,=--ln Clr rrri','--ll tlll 3t :=i (Option) 6llJl Jr6,.3r .Jt --Yl .ls3l

.r-Fjrdl 'i.l a+ll :Lnsl+(rrr,Y''',g-lL:Jl) kl .r;'+lrXl JtL-ll d[iili'^(."i"';s
,JrisJl o.i r.rs,.. JeJ- J+ ;l :r:. t'3 ::.- -r-+ (l:i ..:X-, O:! L L,lln) J.l rfl.r l d'j

J 'lr JLsJI ,-!- ,J l,j"".j;t L- dlFJt ;; :ic ell-ia Oq a,J++ ,t--*j (Bell, 1993, l-3)
+,.i: gi.,ts. {-;L^" 3:c rl 6Jl lrr o.--rt^".J iilLJl 4l!l dJl ha gpr 6Jl lra i!
i--! sll Jil .rll 4I"s1 ,!ti. -,l;-Jl jJ il+jl Jl ( Premiurn 6-3)-) .+! Lr,LLJ :r.-" u"ll
l..11-i g,,r.......,Y1 l' ^ slc. r (tvo-rvr,'\ 114 ,!,:r.) ,-!Jl l+l 4:.,J1- eljli g;EJt kl-:-
j,..! Lrs.. l:+yo c.r.;::.- a;X 6- :l ol;i,rs .9Jl aILJ ,=-t+ ,r1il-: :ic 6e a-.;ltp -,fuiJl

6:----c jl +! ; "JJJI ('lt3l ..t= Jl Cl .9-) $Jl &1-l e3S3 ::-- it.;* dl. !l' ,i11"

J|JJI ul [^S ,el]: Jl+S.lI llt A j';'",+s lrl \Jir'\l Jt+:]I 'rit JJ-jp l.+, d.Fl tiJl +in
, p--rl ,.-.,.l1 4lLJl a! r gll ,1^ ;r,3*" l*:.Ji L"ilJ laili d i^;1 kl ,*t +li,l* qlL itl-r-; cp ''-.rklr . \?

Jr J:.ti i ji'r, Li,J )t aSJ*i]I a,sL o.'j+..r- JJI al.LJ JIJI ,r.L,J YJ l+ilc' JlJilI $'
.('\^\ .lrrt , g::r)

Jl rr\l \ j.i' i-l+ :l g+.13) I ;l$13 o-lyyt JIJI L"r nlJlril! e. eLc y'r dlt'ra 3

J-LJ r--+ .(4jllJl 4-lJil ,:- -Hl ..,. tdl lri i.3r,l t-r) E Jtt:-Yl q:,r13 ric .;-r:)l
Y +;. ,-.ll or jl I,-Jc 

C+-tlll ':!i !c Jl Lrti-.,-Yl g:-rE J$ :cr. t'i # "S-r^Yl 
JIJI +"E

I <J-)"1 .r--i L--€+ &t + i.,,J3l JrlJlJi ulEr ..,11 .5i :3il1 ":a; 4+ &lJl e+ qS 
'IJl+ 

l5-,
ol --j ,r ,r, (Put Option) 4-_-.,] J+ s--------+j L---l uSJl i-5

.(Call Option)

,F-+ r1-,." :3;3"" cl y:i aS-ll C-,+ r.9;:Jl ,trr\ .,'1t (Call Option) clrl! Jli ++
o- rrc clJi (-.,t+.lt .s- +p) a:-t-t e+ ic +rl ,l (Rao, 1992,773) qJ.,,iiJl os ::-."
L-i (+ixll -r--) llr .li+ :rr^ --+ i..,.,i-'.. )l dD.Jl rl drlJ,.3Jl rl CIJI J 4+l1ll 6lJrYl
_.r!i,r-;,i,J_r (o+-"r, -11-J. 

l) :.:--. p;13 ol;!:l J,i 3l (o+-r3)l Jl:Jl) .n;ui- Yl p3;ll or
-.rl ,.! g ,:;(.rg'J lll \jiil! Jlrill JJ:,.. + dS.6tn)l ij.'i ire 3l -:y:: os dFll r lJi.l,ll

61?' .'.Jl cl "ill -2ltr -;Cn3 ,.iJl dlh oU -"!ils^ 
-:l t -:F c;;J -21.r-l! 9j; g+3 ":Xf

(Bain, .(r.1 ,r..\ ,Lrs.)-+)  jltll JlJr)l c3-p./J3hir4],L64-,6.ln1 'cJ.L.ll JlJrYl C
.2000,297)

(1 Y ,1114,ui.=. ) :+lYl s:l-p)J c lJ"ill J'J- J.':-:-r

Speculative : i,-,;t :,Jl u"blJii - \

&Yl '''-+'ll
,',-rll :. Jo:ll f,r[Jl



"--:.;tJl 
J!r- aLtS -]-.L .: .. .. r9.,;h)13 q:L;!)l 3rLX g.JFlt iL-

-L-) I J'- ttilr-ll ,ror 4il,!Jt,',tr-', L" ltl el .i,ll .1, rl_,ri q+;in L-+_,r q.,;Lrl j.i=J
.\ri'i.ll t- i JKI+.!!l ..+

Hedging :J" .s3ll 
"gl-pl 

-Y
rl r-Acl ,.--^i ,o--,J-,Jt ilJl J..-iFS- jSJ .,,-t.- (Dealer) &LtJl c.r;! trar
."--.....o l.:.r L-S -i i .$ ll " )l--Yl ttn-tl ..r e-r.,i,i C- d-)lJl .ra O- 4+Ln-,* retir p.-,1iL\- r- L J e J ' 

. tg3s, aJL j Jt -y| u:liijt 4..-j ;^ a.rtii,,)t .r.i +L

Investment :a;-.,11.i:-l obl t\ -Y
Jl L',iL,4 lr, c..,!J. ji(i.l jt-Yl ejlJ= d,c rJ;+,91Lia-l ;l:l cl ,.j,ll J,.',lJ^i J.,:,1
_>,-, raJ.ilyl JJ! JL"::-Ylrlj-ill i."nls-lr JlJilI ri" (Jli-', .t dlir ,=+ jJl tlitJl Cy
js.-SJ qir,.r.+l*iJl &)l elJ-l ',j.r'l Lj)Ul al"6Jl ,r\r,.J *:iJl .]^LiJl ;ts l\l ,L,inl- I

. La_.;c ;3: LJL^ir-Yl &lJiYl .l' tltJ! 4-lJ.rll j:SJi
:;)l LLr "ll :r-&l -p-: -r. ('l-.,;Jt -,:l+:)tt+Jl ij.r, irs Jl +sj1 .,lc .jlJl ,JS-rJ

(\).Js
otalYl r:c el "ill crl_1l:r

(Rao, 1992,719)

---i' .-= -),&-Jl ;Lr JlrX (E) ir;'r'll Jr.u dr. JSI (S) oQ:iYl ::c. .<Jl e drls hl -\
'(\j;''ll'- - e+Jt -r* ) (S-E) .x .!-ill .s-rl..'j 3*-"X 6l+;t .Jc' dr,:'llJ J[1JI +i.i:
C: (S - E) 'L--diYl -.,;rr-......" 

ric .:II:, i;;-',J1 
Cl+-rYl - Jl:ilI 4.Jg 6jL;e el .+: La-r

.((+rat *- - xJl _"-) : JtiJl i.!J)
.t1,S1t e+-r" 4:l ,j'i- Y -,,1;J1 Lrli (\Ji'r,ll ;l-,O. LJsl jl g:L+ (S) a+Jl J'*,,atS lrl t-t -Y

.C : 0 J,i^-X !rL^" elJ,j,Jl JlJi

;-"-(l . L-i-:-:Y I . ''. el r---Jl J+ + ;L--i.)t----cl i JL-n*Yl ,'e-r 7 'y Jl ,'r. Lt
.i+.-L!-rr ,j.i=-,la-il rl lilall!:L*.r:s6rir r*:r ,i 6:rii*(0,S-E)

r::.a J,..-d Lru rJ+J C..! 4S-U g--- grll JI;JI $i .(Put option) 4$l ,trr L1

J...-." r& C,+ (-,,!Jt .:.r,J-,;'r.-*) oJ.lJ e-!,4+tnl J :ie 4il L.S .dliJl o-i r:-- rcr. qp

C

3'
'1.

1
.9

x

C:S-E

e+:,)l Jjc, aiJ ..,!-
S

C:O



u-rLll J;J:. ,.LK $.9 . r . .. . .. L-.7tr)11 bL;!)l .3JJ .r!l il-

CrJf, d Ll .o-.1-,1,.-.3 a,,t-J -,,!r Ltfu Lp.J. ,is,; rrs,.a J'.,,u 4:JLJI 6IJJY! 3l .il:3;'ll
Jl Jrrl) ,JJi:-Jt 

s___i :,, - c:_.r13 c L;i:l Ji+i rt ((5+Jr)l -rt+Jt) aJ,;t e:t- s:ra pr -:t
ljl \ t;r,lt r_il1 Jj,.-".1r a,Fl ..iJl .!s 3:c al \j;'r, sl ,3Jl CJ JUi,,s;l"J_, ("+-*rt
,.16-,1--+) .i---,lLJl crl_r:)l Jr-.d cJ3l$I &E Cl _.rl+i JEI:..tlli 41rJl Jt;: g;-ii..*J

.(\ . I . Y. .',\

j :.---+3Jl J,-,C-.,,79 L.rrc LLJI Ji._. 'l !.ill _.:l+i g_x; 1t .rJl ; ,;Li) I _!+3:
\ iil JI a.,Y :3,;ll dl >- ..pU-:l ::c .):9dl L,,, l3i J-+ t-+ .lsJl +i! rlr ,jdl'\ 

Ji.r $c' cr:rJl d :r+:Jl -r- !.eii+ L.rre LLJI 6i-t .-i.l,.u Cl -.r!i r9-*.:^ Ll r ri-ll
r--iiJl i ri"', 4j5l,ai ijj dpd dY Fl 116;l -rjc ajiKJl Jl .)z!dl ,.41! lris r,.i:_e r ri-ll

r-r I ,S slJL-Sll JL-l ,rlt ;,'.Yl .alr liiiJl &lJFll :\91 gfuj . \Ji'rJl .,.lc_ lJ++-. cJ.al:
: ,L1ri (t) Jr+J

. (\) Jr5
.fl-LJl JL-l *L aiIJt lt rji

(Jones, 1999, 467), (Rao, 1992, 77 6)

:_p3Jl 3l lilll iSJrX ::Jl ;Jl (Exercise or Striking Price) null p Jf.+
.4+le 6\.iY I jl r';-ll \j;',', e+ d-r- 11;Jl Fl 9J 'JJ*J JIJI c, Jli- ;Er ailliiYl ql-rt r.t
iq-J t'Jl^ill a+ e:+ s:ll g+Jill ;ra-r (Expiration Date) 'l-i:r)l u'"j rl CrJti Ll

i-+J'YrJr-rrrr,*tffi';Al#i"-].";*J'c';-.i.,,".:r,H,"'-G'.,H
.l'i.,,L '''-tll

:.:,1-.,1,+ilJl ,-t ' '-, -2LSJ- 
I dJA : $t:

6iJl 6i r-^ll elli 9 "l;Jl c,l_rl+ eF i aL,iJlr tlii:-Yl i.',ul 6iLJ o
(Jones , 1999, #1"-l+ q:- t'Jl-r (Fischer Black & Myron Scholes) ..,. rJS a-;t

.463), (Rao, 1992,784)
:.r.r3 cl;1l! Jl;i a.,e ,,.1J 6lli.:-*.r ,,Je (Black - Scholes) g!3^r '''r,."-.r

.dJl ''.--\
. Jlr:.ll irir,ll !a.,. -Y

.-;l;sJt \-rir,r j.n^ll dJgJl _f

Jl ,tnL.. r.

Puts

glJr'Jl Jt-r.5,

Calls
6l ,:,iil!

+

cld-rJ) I (J..

\,;"-,ll+

+

+ +Jl JL.-l .,,!i',
+

+

+

+

6liul &Y!"

, ,1Ltl
o-

+



ct, =(itPLN@1\) hvt.r,tl

.;-$Lill sY.w" -t
.e<*Jl _r* ol r.,l6Jl -o

:i.r:)l a-ig-lL .)el e i ."-ill .1c ;+,:il OS+3

Where:

."1 !,j,ll Jli *- - CP
..,:l"ncYl it..X Jul .:rJl t- - CMP

.GljSI ilt.l - N(dr)
.Jlrill \rir. t-: EP

.Y,V\^YA:rr-+!t i_rlcdt cr"L.,t _ e
.t'-,r- upLl ,Jc +t :Jl i$;*.ll ;rLtr 

"tt 
-o.r3lill clr'-: r

.iilL a:c. -:+: L l+.1L_r JlJt +in JE .=jnJl drill = t
d2 J a.iEsll aJl: - N(d2)

:a.iyt oyrt tL (d: , dr) # .E+l is+_r
ln(CMl'/ EI')+(r + 0.5o2 ) ttl,=

["[""])
/ l- rl\

't,='t'-lolt'll\ Ll/
Where:

(CMP/Ep) J ,r.+l.lt er_rt;.1rll 
: ln(CMp/Ep)

.e,6i,Jl J,-" -L gdt :nLIl q)-r- -t f-j:.Jt LilJrjYl : o

(Luehnnan :d! t.S,.' .,-",t{jli i.-lJJl orA ,rf l,a;t" .u"Jt 6-.gyl 6lJ;u^ll i:,iJ Ll
, t998,52-s7)

l- NPV: PVA - RCE
Where:

.illJl ;.^Jill !5it-: NPV
.c.rl.:-5,- ""ll 4JLll ;..Jil : PVA

.iJlLJl iJl--ljl drtiiill - RCE
2-NPV:S-X
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q."LYl ol.rj,;.3,"I aas :
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3-OV=S-X i ,.i'.ll CjiJ fb;
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4-PV(X):a+(1+rf)t
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7- C.V =o.[
.4+.- 4+,-j 6;iil .r-+^+ll ,:,\i''ll .yl:;. : C.V

:JlLi^ Jl d-.r$l ,JB. p^,,i::ttt:

d,---!L.r--lc l:L--;cl ;:r.- otl-l..r.!l (Option Space) c,lrtr.tl c)lr " d-i] ,iS+
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:,-,:) t (t) JS"ill qi -ous-r 
Gn

Value-to-Cost
0.0

Lower

Higher
(Y) J$

(TG) (Tomato Garden) f 4:-rL3Jl gtr'
(Luherman , 1998)
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:s:!l (Y) (.J:r+ll qp JL":i-Yt rer-q +\-.. ix 1& +J}+ Lr Jlljll o:a d.li.o ,--$ iF+-r

o

re on I nowI'e on 6 never

o

Regon 5 probabl
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Probably
later

Regon 3

o

4 may be
later

Regon
o
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.ailsjl Jl : :;l! o*l-,i^:NPVq

Regon 2
may be now
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