
cJllErblllislrl,f rtf elrlalg e)tit hrs:
s,gJ' ilU Otgdri1b! r.r95Jtl

69tir,cil 6rh lt pilr .r.p.i

rlrt' irtr _ rteilllg 6lhII ag

6ij;1. ri,3.;-rr,nl !.tL.Jt 9! ;e.ar y,".J* rj' & rA slts lt ffi}t3;l!l:.:.": .::.",., :-*i s,.;.r,--, .l ij i.:,fil,,ir,,rs +i& Lr.s{-rdr u.ut sL.lJJle ..ijs+.lr JF _r.-!rlt Jr J!:jlr gjlrj i.LiJ, ,,.,.Ili),r+Sru. AlJrji .l3. )L&-yt (r++I,.+,, es:::,tr..r.,ffi'J.ff ,*,{,y!i gal r.i:rs"q OEL. tlG.,.iLjr+;x ++u.,;r. i Jryi ,'Jr,_.;:;&r_,
:L'i*.{|], o,.,, f, : f . 

j }y,1, "b-,'.,i.,. .ts +rri:^-.:i",!:, * *.
r*- 14 6lgfr r4.l L3]L.tr G)rrrlq 4-+er nrj+.rlc Jj.aslt jst. J:,]r ;lii.-.lrg-+-:. jt JS+ _;riiJl3.qll.t, Jr!)r jrJ 4 ;j,t jr,rf, ;;]rf-"..1,., f-,il, ii,,_.*..f Yh*ll'f yrr." jrsrtr.J-:rl!i!.j.rrr_,.._:l-l.;Lfu.*,H
{-.+.* i}.je.(NySE) .:lrjj* a&*r 1-r*.# 

,,+ri .".f, 9 
-ui.l,a-_ 

11996)t':-t,.Jf ':r -.{:::)lr..:r ..'' J="srr Jdr;.1 ,'+,, *1*,lir,,.'i,..',"r,jn+J-o Jq ..J' Ja titiJ qrt'-aj,Lrr2: 
.]Jr:alr 6t,lli;lr i_ *Sr ]i,.j, *lirr^Ji-jiJr jtr,iJt ;.!}i,..J iilt_l.lr ;gji;1,*;], X",., il.fr*fl*ff a-],[

*- 
i': :Y, :,1,| .rr: .:ti .F r+ r:r r- ;'.r,. c i,.ji 3u..;r.r r', + .sjc).e Ji J:rJ 3rr-r.Lr rra j.ll4-yt |+.: Jt{! _iji "ft "J.ll:J, ; rlr-i.fq J ri, *.,+ .lt JI.: d- rt 6J.Lri.r rlo ir-i aje;r, 1a1,,14ir. jrf;J-""i:,_,.!JJ\ -ir: Lrc. ;rr,.r r_h r,ytekrru *-" ,-u,i ,*. L{, ;J. Ja];,r) JJi.lJr .JJL:tr _L""rj , r* ,._-Oi,i Jr.r, ;;, .,i;,;;'5.*Js4J J ri,J JtF JElLr3..3i,-,tr sr3,;-;i+. L 3 1rl, .jr.r,r, + r+ JA t .,r+ -6 _,1_ .r i**,J^ .,.l'j CJJ4YT EJi Jfj.-,l"lr i-EL":r ru,l L1!, ;,rel ,.y; , :;,; '; 

:.:^ :. :'. :{, },,e'J,r,*+* 
=*,.*i.,j-, ".rflfi ;ffi ,.!.Iij,$3)rrr. rr_rll ,,)4.js..,)ls d, u sr u ;rui 6i"ui 6 ru":*.:, ,:^*If;,_l .ui,f-rd'r.:Tlry ,.," ,* *r ]lu:._l;,*r " ]+.r:r],r":El,*1."fi 

^,,Jre ' ji.l' .bl*il eij^:y, l,.'i: -'o nt rLs_ L.J.;;:;r"kJrr*i;,Lyjrrl, ..iJ- J .,j!j Js ,LA|J r.gs)^c ,,j *r prj e rj*;yr rj+: ;r4 i!,Linr Jsra.:r
20 t LJ-JL. lrilJ 20U7 >ri ;r. 6r.! qtu.lr Jr ,rXIrl.L!t lLis aLjr. ijjs., ie.lt j.!i,-.,.J

,' u:, a,jr: ;,., {ril 3;r,Eji:il:*trlit ilril *tirJ.Lr!]t gjLr JLi.Gj[ J6t iliivlr ,t
YJY .*-ii.t',]jl.I"J],"fi ,ff ;,fi l fiH, ;,r *f:fT ,.lH +31:ri -FJ'. J] ;Ayt 

'.)E.4Jl- r..il.Jl:, J,sJ.i!.i,J, rt+:l i-Lj1,
fr :{}i,j,. #: tr rY.-i}:H fl S;;*:E:*.

87



0l J.ijJl i-Ersi O!.1({r".ji.a ,r.4! Ul)tr!" Jr-y 6JLli. oljDl l4J"t!l;pt !I-ll dlJrrf l
.itis ri

&q- c,e OJ.lrl^ll Or..Jr$sll Jjiel ix.lr,a tgol iF,,:,1.i-$ll 6r ruJ '"','tl cl,ri3
ji*JSJLl uJi.Jl &r.Jl pl4 h-I cr"l-l$*l e-Jyl G!J.,!l sb fi,I-ll dlr3il dlJFll
.l*ll ,'t-* Yg ct-lu dr&jJ.rcri3 s! HJI/yt (}alt gtjl3 stsjt .x3"lt 6fe.i1 93 Yl

gllbt*act
Portfolio selection has been one of thc most important research field in

contemporary finance. In this context Markorvitz's modcl (1952) has been

considered rs a pionccring solution for this problem. A lot of modcls and
cxtensions have been proposed to improve the performance of portfolio rvhich
haye led to a gr€at number of researches and studies rvith the aim of
formulating risk and returns of economic factors and understanding
diversification in invcstmcnt strategies. Markowitz's portfolio selection model
present two main difficulties for being applied. First one, data required. If rvc

could accur:rte expectations about future returns for each asset and thc
correlation ofrcturns between each pair of assets then, the Markowitz's model
under certair conditions and supposed known thc investols' utility fulction,
'would producc thc optimal portfolio. The obtaining of accurale forecast of
input data needed for this modcl is a difficult task, particularly in the case of
covariance matrix betwccn securities. The estimation can get very colrlplcx as

the portfolio sizc becomes large. For instance, if the number of stocks in u

portlolio is (3000), as it is in NYSE, lvc need to estimate approximately (4.5)

millions correlation cocfficients!. The largc number oI inputs can be

computationally impractical due to thc large number of estimates that havc to

bc made. Second one, lhere is a computational difficulty associated to the
resolution of large-scalc qurdratic programming problems lvith ,l dense

cov:rriancc matrix. To simplify analysis, the single-index modcl assumes that
therc is only one econornic factor that cnuscs the syslemitic t'isk affccting all
stock rcturns and this factor can be reprcsented by the ratc of rcturn on t
market index. According to this model, thc return and risk of any stock can be

decomposcd into tryo parts, one due to firrn-spccific factors and thc other duc
to general fitctors that aflect the all markct. With this model, only the bctas of
the individual securitics And the markct variance need to bc cstimated to

cnlculate covariaDce(Mrrkoryitz's model problem)' Hencc, thc index rnodcl
grcatly reduces thc quality and quantiq of inputs and procedures that lvould
haye to hc made to constructing optimal Porffolio. But the modcl's beta

suflcrs from imprccision in its estimation. So, developcd techniques to modify
it and make it rnore nccuratc.
Thus, this rcsctrch rvill aim to introduce thc single-index modcl rs r potertill
solution to simplify the inputs and proccdurcs of the optim'rl portfolio
calculation. To achieve this objective, \Ye }vill discuss tho assumptions and
concepts underlying the singlc-index modcl. Wc also will outline the

cstimition procedures of the model lrlld highlight issues xbout model's bet.r

estimation and thc most important techniqucs to solye it, and test nll that in
the Iraq stock cxchange for the pcriod (January 2007- March 2011).
The rescarch found a number of conclusions lrnd the most important of thcse

is that thc index portfolio is .tn cfficient portfolio orrll if cll alpha \xlucs are
zero, This make.s iDtuitive sensc. Unless sccurity anrlysis reve^ls that n

sccurity hrs a nonzero alpha, including it in thc activc pot tfolio lvould mrkc
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;vr.- ei+, d' ff;;";i*r'*!''rr ..r&r4 L'ituur'i*li3s"rr
r{r 4r)' r.$: L:Jr L1 u-, ,-;. ; -.ll.t'i*:: q} F, ,.r 6t*j.;1-i.tt c,u.p
,," 

".+u-.t+ ; "C;. ,f;{,I-.F Y li f,:,t- i.ue .r-,G.Lii oi!-.r,
,1r,ii;rr .,, ;;r" ;.fJ,]i-,1i1- 'll Phs f-,'fl* e 4+.rr +r.r ir*
m* g,*r *: ff'fii:i;.-"1:"1"'.J f,S:g;:"-*pso_isore[ir,Ei;;.-ilffi .h,],:'",##.J,f-;trilffii-,;'ji,.l;iHJl::;s::n*I*#;m;1fl 

i?",H

pr;-s,-x*ltr+x*t#**ru.,,,
.dr+r.1Bodie,et.a'i..zoos, zsar;r,aln'o;li" rr[N(N-l )l/2 qrii

e" r},, s +,i +Lj ji ; ;'#'ii;; ;'ii Jff jl #:Htl,titU S,##,J
.,,|.li Jr,tS {Jxr.nl lsJre 

Ol UA

:dvB ea.irU.ryt-BD &,6)la..tt u.tstt ,r,j -u^r:.-.r,. i,t .,a, tr .
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nj.:rr{{6rrEtrs. .,1)l lfuf,.a.l }.1,1+.ll Jrljll sJo CB.;'rU tuilull OJt Ol rl.3r.ll .JF CF usl
O. ii,:il lJ,llJ ljr.d l+!C$l ,Jsqdl l,*!l dJ,+ ,llli ,y' !+db'rl5 liJlr. dlli: r!$
t$!r.11 ruf jirJSJL dBr. er,lrl.] 1+l-iJ dil dJiy ll(l,jb,LaJ*rti rslJl !U:. Jfl sy,ll.
0l Us+ lfar.:rlbr Jp eilJ Jl s..hl, Ol OsrJ .LLi. J)l cDuls JJril s,l lEll Al Ja s!.ll
t fu tfu,lE ll dii.i raqll L{-a.l e ,it!. JF Ja.E3.L!3. }l crX.l! &r.l+a u:+ OY cra+

.(2)&+l d Jitlll dr.ll eaj;
jl{.rsJlr clir.l euL:. }l Jr$ {sl. dli. (2) &I+lr

sourcc:(Bodie,Zvi, AIex Kane, rnd Alan J. Marcus, hvcshnents, 7'" ed., IlosioD:McGrarv Hill,
2008:258)

&r.elll,ll s)o (C) J (B) r (A) ol!+r-il (r)J (1)r (1, l^J$ OljJlr nl:ir.lt pu d &.|rl
Ol O+J i-U,ir.ll OJU OJ Cs- Jr; lri dLll Lr+!iJ.(200-)srr- ajl J+ ;lii'nl ur\n ?1,^
asl.r-AJL, si,h 

"io 
&tii. Jl]o ;.lji."Jl dDLj'r! tusjY Ol 9J.J J^ 6t:::-)lj !jL- uJq

L.jl f$uj. .jt; 4+iji'll ,:,ULnJ!l o$ !l yl c!3 OJs: t!.J f:,-llJ'll l.J3;3+1 .Lt j. Jyl ,:,).k-
Llj6sll c 

jr .:llJ.rl .( Bodie,el.al., 2008:258)iEl' .J:r r.!+ ,iiill lra J !i! l^ rrE Jlls"!I.,
lraj.r.rlL.il dlJj)l .'Jr.i ':rLLl+JYl 

i.i:L.+ r+:::r liar EjUj F:J AJiE-l .e t 5.l] ilJ' rij
r{!Yl c-! dLr.&Jl a.r^1tl at, cE-F! q3Jlj"L.l,rii-l g-}l u..d-)l gb is. t]]l rJ.lt .: t-rtl
-rl3: d.L!i r$.L+, J^J.slsJt 33-lt 6i9.:l ,r,a elJalYl lriJ.tto .l'lj riJ. Jl j! dj+
sjllJ i,l, L"ll &*Jl (,3 dLjlJill d,lJl+il jJi'l,-Jl ei'i3l d+.Jl drlJl+il se l".jl !t r. J)l llJia
islrarpe & Jjul +lJi alL.t c4l k+.,9

.Alcxander,1990:223)(Rcturn-generating proccss)

:slJ'll jr,.i3nl er$i Z.S
JIJ+ 4L A-!JJ ,Js .rrlJe 4.,;9 dll blll J',.iyll eri-ii ,i!.-f1t s1, a?-..1u1 pt3,; $J

AJL,n'il J.i3.ll l{.1 di"-s(S&P500 -r-s^s) pt :l 6-)l d}- -rej,JF er3i4"L. Lto.r.t!,o !i
,llJi,.i,..ll &lJl cE^.s d,J".,ll .*,.1" 1.::* ar) slJl JiJ"ll e i+.! e- .$J.elrJl sllll

.(Ilodie,ef .a1., 2008:258)plnl

6t-.\iJ, i-r..,r-.1. Lll+ o,l DdlJl tej L.+ rjL et*)l .lr-Y i-.J",ll 6JBll 1,-.lr,

tl;l Jk-l Oli,;i+L.js- J elii.)u raJ,-l d+.1 d-'Jl tEl OLi (e-lJ ds4 Lu.ll *-:l
Ll,ll i,.l+-Yl J^ I,JL.ll crlrjYl rilje .Ltr:. J1 qil+dl r-l 01 s$ lrAJ.cr:tisjLl &,.: a+-)l
J--!^ il+ d,,.ll ljLe llJ .r+s ql' ,Jj-.ll ei t!.J.Lq:JYl hd +irll o"lriJlJ,dJ",ll 4lJ:i3

!(Brooks,2002:44)qiYts 4iEs Olt at"'ll JiLo'a{-)l &l,-
lli= ai +Bi Rm ........(3)

(;lJ& )ia') i}''ll elrl dP &i*'rl (D;'!JJll rrlr Ojsi:ai Ol ll
(dlJ-,e JJiL) dlJl .)'43. ,rjto dl,- iRm

.(R nr) J )l':ll r J'a I Ril J gj.'lr -,''El' JJ+ +li : B i

(Bi).jlJ,.}c Jii- rAJ -iJ-,! Jr+ rA.-iF. Jl a+Jr rLc .!L-+ # furb.lr "ra
.r,rJ: jl tij:..lr jE e.B-Jr JjLc 

'Jlr vj,j (Bi=2) Jl il.jJhJl !l,l r.8Jl llt -'*i )lri- J".ri;

Jrr: (Bi-0.5) JLi qL.:. J+r.(% I ) ,'!+ $FJr (Ji!ij:) irr, L.+ l%2, ,'ri* l.pii-!1

2N+{N(N-1)}/2
.!&! 61625) EI.r, d,L!r & r.e Jrr qlli d- (2s0) eui.ilr i*r.ll ol dc ls,

-iJjl Art* L{+ .9 .rA}l ci4+llJ ,iLi.r,,ll O,.r+ll fuJr- L{i-a u:.rlJ !!]j. }l 1!}a r'e"'e O'L- l+' .,_. ""
:JIj,tra.ll r\ o.Iai 0t r,,i,J (VanHome,2004:53) (Variance-Covariance Matrix) 'i.rii"il cP"r+ll

.(Alexander,et.a I.,2001 : 135)
a7 Sharpe,Willinm, A Simpliried Modcl ror Portfotio Analvsis, Mrnasement Science 9 (Januarv 1963),

pp.277-293.



Jlr4 dlrJl (oat!J) rl{J l4:Jr ti.rJ, r : Jt$,o ((il!iiJ.) J,jjl Ot iiJlll & _lr $, OL

dl;ruiffifl $,A,rii?,1ff,1;H,,r,;?1ffi #,,$[*
(Resitlual) d.il rr,ii,,r.!rr j=$rl"L 

(ei).r r,rja.,'ff*;l'j(Reiry & sjyrs r..rr .ur.c, trru. Ae.:! .I--[*q!t.,.ffior,ru,i

fru"f1,ffi.-rffi
jr . - _r .d^ , , clv(ei Rm) = E[(ei_0xRDr_Rm), =,f! "-; 

l& lr,:,tr.tR.p
{Jr iJ, J,' .l4r ,l (4, .urt ..I 6tus o:::* ,4 r"r.6rlgpmp i:-ir,. 1ei) iA C ril.t:: ,"" &.], *u r+iri ( o], )r tsi) r (oi) ,rrlri:.!ir.Jr JjLr rj, i,rs* u, .1r*,b (Rm) + (ei) !r+Jt r,,' r*:'..::r 1e:Lri .l' j-r,.]]i, +*.;Iffirl, ,,_,q3L.rll or..l!.. oc oj*, ou' .,:rriiy r.,3,trJll,tr GjJFjl $j.+J.IJrL.lr ,,ji5 ,! lDu Jyr:t (i) r (i) # e+t 1e;y ae:si* 1ei,)6r *, {,ry, lrr,* Jr,-L-.ri.iu*r,

' """" ' E(eie)=6 :"l+il'-'r
g tt ll dlJi.ihlr clsilt Ja,J-t dsf.r,.r-r 6.'pE"it ,,r.sll ,^!rrl ,t+ ..il otr,,U-; j.!,r,, IriJ

63jr-.jrf ry**yt ;-t.-, iH
o = o, n rr#lti"it 

al 
'2008:326);{Jo.nes.1egs:le3);(Ea;,1iir5;.1ss)

= 1"........,N d-yt u.+l
ai=E(ei)=0 ,=r.......,*.*ilLT.'

E{ei(Rm- o<ul srir+!,r:.x;ts rr3., , = r, . ;*S}ifr;"
E(ei ej) = 0 &..! Ll,ll Lr+r*)t}e }li &rr &.:r t rLrr drlyr i = I,......,N *$31:.1

t;i.;"
-, -;.i,=t^-r"irj,=,,.....,i'-';ji};'r'crii.ir\rJ,J.i3-lurrir:"j,l'l[i?' i=r.......-rv *-vrL1.2

,r.qr"*,nd".:"r:ur.,i00;,;r-ifi :"1Ii;#f;;,t*.ilr,"1il:,Iil
-,1.=,1i*IiB' .t"'1, 

" "r" .ro i -rri (' m r 6-ci iir.gtr r.ir. ju: .2

u*,tlr,r,ri$,ur#s.t*H-,#+#
(Bodie,et.at.,20OB:260);(Eates,1 9s5;1i8- elilr,;,_.r;:Eii; ; a

:159)
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:Ja &JtJJl CJ':..11 !r,ll.1

E(Ri) = E[oi+BiRm+ei]
Jl,ll e+.a+.,l &fu,,.11 lrlll t$.+. s^ fuU&ll .:,lJi.i.ll e,+.t i,lJiil Lrill ,r..lr L. J

:dlls
E(Ri) = B1t61a 

't'iRm) 
+ E(ei)

:OU elsl{.& (eiF {,f$J l+r Ol.l ,LiJl t@J Ol4$ L.r (Bi) r (di)
(1) i+iill

; jo ii.r, 4i slt d,.l+,9

:d$ (,,.bij iiJt .ll (lyJlll cF - i J Ri u.,^F
62i = E[(oi + Bi[{m+ei)-(ni+BiRm.1}'z

- :eD.l e:tr "Lau l+.lli,r+ (o's) !l ilr).3,-t'.!l lrtrl
o'r = E{Bi ( Rm'Rm) + ei }'

- :s+ s+b! cPJr$l O+-Jill dilr irJ+ll lr.ll etii
o'i = Bi E( Rm -Rm)' +2BiE{ ei(Rn-Rm)}+E(ei)'

Etei8m-Rn)l = OU (rilitl +.,+ nvbll u-i; Jr) cil..riirl r.."srr d! a.dq,
:OLA JI3IJJ.0

o2i = B2i E( Rm -Rm)2 +E(ei)2
' (2) 4+J'ill6i=Dr omr6ei 

- :;ru 9 )iir. ..,u Li u-! .! ;.*Jr ,JrL,.6
6ij = E((Ri-RiXRj-Rj))

:cj$ ...:iJ Ri, Ri, Ri, Ri J- u.Jejll
oii= El(ai + BiRm+ei)-(oi+BiRm)lY(aj+BjRm+ej.){oj+BjRm)}' :" /:il JlJi..l", &lt (B'sFl 6lJ5.lj (s'5Fl tJa,i DLi. .J..L*dr

cij= E{( Bi(Rm-Rm)+ eil-(Bj(Rm-Rm)+ei)}
;.r:I.r3& L;/lt !f.o rt.*l

BiBj E (Rm-Rm)'+BjE{ei (Rm-nm)}+BiElej(Rm-Rm)l+Eteiei)

:OG;il ;iYl .='.,r,.)i'. ,,1 rrr. ij)E Lil dl .ll Lr

6ij=Bi Bj o'!n tir i+I:':r'
i6- ljl, !rjr! (3)&l.lj r'. jtlb dJ'il OlrJ..Jl 14._J$4 ii)Ell e-Ejll orA Cr.4l aFs
rirr 93,jjlt ij"rJJ.r.p iJtot l;.9 t ljll !dl1.i.,v.aLJ! , !"A3ll ..,*lXl qly,ll .,r-.1..s

JJrJI rLe Jr (1.5) s.! iJfl !,ll Ja cerjll !"'ll OU (Bi = 1.5) Ol cil..,i!r.ij.r.6Jl
ijs l!r.lri,. tei) 4+.L-Ji. LJLI 6rJElli l(ei) €tr+ !-!l u. Ja U^ CJJUI JrihJlJ.l4ill u. J;
rjc.;t3r.* fuiu. j^ rrlJJl J,:,:,.11 E!J'.ji."L4l J'ii (ei) ejry OLI ,r.. (ei) i+ llje
I " rOti JElq JIJU.L:i/ rl, Or-rll o\ rrr lLi)t,. (40) J.a u--:ll rl..lr Jr& dJr
Og+ ,^:..i- Git EJ.- Ols liU.uELi llt Jl dJsilL.L!J. Jri:Il.ljl, OuF: Ol 

-..! 
4,r3'ril

:i, ,iU 1oi16r ,:'ri t.1t0) !u! JI \+r (oi) gr+. oLl,6l$- tutr ei slJr -}.:!.lr Cidl
Or r."lr 1..(BiRmlr (qi) # rJ,4r.;stJl 6!"ll (2) Jr (5\10) lJrs (oi) OLr J! (5) dtia

i,r,,:r ;L x.Lf. a;i f,+rJr + (ei) i+ 6ri irju- 6i4l J^ l.iJr J-i.lr Cir ':i

..i i.lrri rjrr Jr J-h 1..(8) JJrr ;r.ll J (BiRm) r (qi) tr-+-.JE ll 4* "b.;r-tr.:..(r 2) .rrs, (ei) Oti (10) JJrr ;!r

E(Ri)=oi+BiRm

o2i =E(Ri-Ri)2

LlJl r,fuFll e lJ,,ji J-Lr+ rlJ,ll
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6 1 3 2 t r{!r
cl + BiRm + (,t Ri

,ieJl
1 + 6 + 2 l0 4 t0 t
1 + , 3 3 2

1 + t2 + 2 15 15 3

2 9 + , I 6 9 4

1 + 0 + 2 3 0 3 5



:J^ l.ljjl Jte .L-Jj.. ot 3t.lrr.l}L da Jt (r'.:lJ llju"I ,!)Ja.I sto dB.I diul* c++r.:
Ri=,rots=s

: AJs, $Jl.L*J:_ OG strt J*!3Ilt CjJ,jl fulg atri:&L.JRi= di + BiRm = 2+1.5(4) = 8
:efl1s Ja lrLJt }JJ EiJ-i, fuadl t,rrr"lt q4ar, (i) ifuCt !rL:.l;.:;1,"r#.

= 20.8

. ; 
.trt3Jl...2ijrll Gr,ryi .)tlt* ieLJt 0r-Lj3 g,ri"lt sl"lt +t Ja 3.2.3

6!3^1r stLq 1!r- L.I iri-l uult .rs:l- 
-,&r.-! jJ:-,r jjnt.i

n :(Alexander,et.al.,200l:16l)d)ll

nn = )wim
:sJ:! e/:fj (RD d.r olJjdl

nn = f wr"i *f wrBinm .........(s)
t=l t=1

:(Alexander,et.al.,2001:2*13)qiyE rl.iJ d-yt &i! OJU Ot : i-Lt5.lt &.-Lj..!

ai=f wi"i+)lwrwpr;
r_1 l=1J=1

NN

4 = r w," Bi"a +Ir -#,fi:'l.,jlld" : e,.!r' o"#'

.11. rtr ilit- !r'Lr;, ,r*.jT li""a arrr, ,L ,j\6)r(s)rr,rrrr.rr o. c-:!'lraJ.(oi)d,r"J a"r*:(Rm)4""! ce1 .1urr ,i.,Jr r*., a'jiJr-;" t)"s:
.(Bodie,et.at..2008:262) J#j (3N12)alGrL. d&:r-1:111, g*,{r}jrtlr.}i.I e,Fi oE r.s- (2s0-lsoi CiEj sjlr i*r"]I +-t,,,-1475) j!^dJL. rir"jl .Jtsr;JdL.lr n)rilJ J- C" Orc.r <u-i.:r i; ,_ ,n].r* IZSZial. .i",Ju^ ,J+l 4jl jr 4*L-.tr {,lrrJA)r J }.s; e]-tJ-,", ..,, 

""ar-.! 6r-ij.f.rf OZSuar.&J, C. il.13.Js Ls.i .:r.s o.tr .r+gt irr.i: Li 
= 

ju,r,3 ,U i.,rl,I, LilX;;i
e.i.Jr J^"14r ei9.rl ro ;r-.r-.3.L -u..1 ,ir"."r:, U rrs, irri. l.iii-i j-.g4.,,g,1

- ..&U rlljj" qp3 uJ.ii"dt g.+ ,Jp i, i-i,tL a:,.ui.., ir ^ rr" -.
". 
]Jl' .+.yi=, 1L + ,r* .{- Jsrrt r--r.rr !jr-i /+,r+ ,r,'r*.+, o,

Or!. ji$JL. tJtJ L.s.4JtL.I jlJsy ar G J j ,lsl ,! ij.lr +L,]ILL- *lJi j gr, r:,f.qL.:,

:.i:.:*,:''i*l J**,+':u' =^ 'r''i:rr qL':r urrrir:i--r.p* L,+,
1.,i"**.9$ i" l1Cr*.tr Jti",,lLi LitJr+Jr &Li- rJAIJ .* .re:r acu,.i,- i-.^;"
ar. ]9:1, ++ 

"rr 
(IBM) r (GM) .r"+- arJ .iJ:.i.rr d\:lr JrJra is;":.rr i;,;1 i;j.1,je 14lll fur:l&!b, !rJJ-+tl r A.Jl6[etia! 4.,sr3.i-;-tr ,4i:r O+r..j L gV G.rr...l.r-b.+ ;iJ)L JA ..trt -ra+.lr GrJrjl oE JiEjlLJ.nbE aI ,1 is.;:.lr osr.::t

LLr,J && dLi,.ia rrrr &r, ;E: ,5 5 i,r-r..tr 6r..sVi a* &]:.1,..rr 
",-.[O.iG,r, 

L,*,.r,
,(Bodie,et.at.,2008:263X4) Jlr.jy fuJrla,Jcrij oA.)LJ diJc,I
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: gSi:llS qlJ'll J,.t3Fll 6i9..il S.3
H*!Sr'_.,+ fei's) lrju r+I rrit-,jd/t r-r:.ll gg 1gp1 i-E jr l+, iril,ill dfu st:J,:ui--rt ci a{- (JsJ 6J,ji.-ll ,lr.J.ir 

'o*i 
OIjJfl 

" 
di.:J

: (Weston,et al.,1996:205);(Sharpe & Alexander,1990:205)O[

en = | wrsi

: (Eale!,1995:160) l+l+ (op) t-El-.ll L l , iJ:l,!ln. r.j,J
op =lwioi

l=1

u, = oo * u, uf'o 
** as. (s) tur'-ll ori el3r'

!fu* --"*.1"*1J 
g"-u a:.61i,pri g*.j,5,j.,I &r.. r4:! 1oy tg3*.11os;L 13r-l

(op) r (BpF t+rJt iFI uU Di'l ihr,-I o.r.(n.; cr* or ,.+r 1pj-.J" CS"l $,lr OG

F,"l"f.Pp:? r (.op=o)iuc ol er (R-) ,ri.lr;r a,. ,1r1 j'{p-, =-p," a, - u:lq+ &ts t,tl L.!. lr:rl &qit ur tJLl.sr dlt Jl Jist rusj ol L.t |{-)l otJ ?rrr.a rJs rrtr,fu.Jl
sl (O tuJlit.l.rlrr :inrJr r..rlu. jsl drujjr.err.al ".ijr 6"-.,i-ii.t xr ,+,jC eJr
. N N Nn ld)tr

c!=|wiefofi+f wfol +f )wiw;eia;o1. l=1 t=r rtE
(WiwiBi'l Ci..,Jlgi. yr l.Jr6ri(i=i) OE tilJs,r,(i+i Li *,).crtOtturu.jr u. Jrj,y.LJ.jI

:lYrs 4jJus 4rsa lEir.tt orr+t Or.l elutu.furu"tt & 4gf r ;'lr.U.-r! 9'ri*3 o-'r.yNNN

"g=I)wiw;sre;"1 r f w;,3,
l=1 l=1 l=i

. , N , :C+-i rjsll :+J:;rltlFL" lllJl

'; = ( )wr ai )( )w;o; )"g * | *,,,3,\i:i / \r-_r- / fr
(Pilbeam,2010:190) ; !,,tlr 'Nf r O8.ylr JdJt i-E!.tr rJ"Lli. OLi cllt

:(Jones,1998:195)

o! = efrofl r lwlo!,
l{*yt & e{- ds er L_Jr.- a:,,, ,r;:,,r .rp tiLl p$# tri Jjj.,,J oL citJ:!)t r:rr t.ilJ

t(Alexander,et.al.,20-0f :213)C+-i ili...ll !r 6JLli. ar6 (N)

.i = ";,il.i(Ii4,)
(eulsll iltEll Jt i-r-tl) 4I$t sJLli.J L.j J-(1) rJ,} &1. Oo 6J!r, J*j.yt l.ll
fu!. ulfiJLri.it &i" Lcl J!.s d,s,.L.J &AX fSi-.tl tuilJr .{-yl rro .rl.j LtsJ.l-Eta.!

,,:1' + + 1i-',9 .). u.lij,r + iL,,rr. g.r, Js,r c,,ili3 ^iL,L,,-, "{,}}tf15! a.a]Ja.ll iJ,L_ ri,.ll er .EiLr.ll rs Jlj L.+. l_aj" rla!i:j! +., .,r11 rJ.LB-jr1..-:i ir.-;.
:erll !F.r.rG a-Ei.Jl 6J,Lti- Jr!,Jijll O. +,).il 4Ft+r ;JLliniOq LFIJ,lyr ir-" rirj.lgpy
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ap - (Bioit\!/, - ,r,, = "* /i *,., ]
ilJu'tt rkrl L tr u,r j'". gLi 6r-&u rJr. ps",:r !, .,, ,a,)Erg/: *n {orn) ut (!rr L{

HffS.ffi li,'.if i;l;[:.r'il:ltiiffi m#,7+,ru.u ,3r5vr g.+1 +ti (6il ol (!"tJ 1..{N
3u,.*. .rr,j3-"\,,-ir, ;,1i.:i j ;;: ;::ij'F;;:ilf^fliffi fiYBi"jf
..**, tty .JJ,r* ll,i r *:L{,,r-Jri: ( Bi) ju 1+u 4_u+ 6}is iL.i!" ,.:!- ,p r*i ..ri::r

i.-;f .,iT,:?}fi t*,H*;1iua',u"efr '.';,*ll,ti-]i"",-* .,'e,i --;;i-;f 1;il 5tj:i.f.,'.ffi fi i"j*i,j.Lidt O. ,j+ dU^ J4 rliitJ,,trs !.s.lt
.,-s"ai",i ."rl)o;,;;,F id* ts'Sff "i:gg*Jf"f T

afi

4-lrlill tJati.lt

4!}jtr rJllLj
_-__-___-__-=__:--::_

. ^*]ll*ri'e 
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(Bj) J (sr, Jrl!; Os-, !.:+i,Ji6! LJU- (o3j) c,ju tllJ.il6i* -Li furl,- sA (1) fuJu.I Ol

oLJ! ',r rlrl dsi& ;LiJl ljllll OL !'+ (ei) gJ!*r'lt Jlilll !r,. J Os.!l! ar:$r& rlJiisLl
rl,e j.iYl rJ-JlJ (i):.lJrr lrr ,J!-nr JJ.rI.L..:J ll! (3) drit eaJ,J.#!-lt .L.ill
.(t) rrlJ J*"i dlinl d]+4 sle.$! L.irj &u Dj' (i) i.a,,,l! .!r, + dsJl d i.L3j olsJ.Llll
L*s..lt i.!)l,ll .J-p: 

"t e, iraL-ia! a:l,ill !lJ,lt.4-ij q.:r..,Jl &Gll &*Jl Jte &t!{
t"ls clli .jj*ij,,l+]'r .Lill $l,.i.J ol ,illl,.Ljll s.!c dn&ll rlj (o:r) rlj r."!J.(d6i..Lis 6_a1-ElD

.Lllrll <n! cj@j,.L.iJl 4 ar+ r.:t f JI oE ll JJJlil dil..,}ll or J,lg clurJ.4JA sEll Jt.j

.11s.:)l $L: plL::-!.L:.I g!.r. 1{r. 6ru3.;rau'.:t

i,-i,. Jjll ljr.itl Jrrri (3) ds.j,lr
Sourc€: (VanHorre,Jam€s C.,Financial Manasemeni and Policv,l2'h ed.,Nerv Delhi:Printice-

Hall,2004:6.1)
Jar-Ell ..:!j .Jj- -LEJI dn5 !!5,. uJo &.'! (RmO +tiq {Rit} .-)r,,)rr i-ru rl;s)t lra
,l{!sll n . Arl .L6ill rrl! l,:..i.i.Jr lle. -i-ll .!.Jl ljlrr .l:.{: i.Li,i.!So/rt.ISJL
1'r.:r,r:, 6. ji:"Jr.u.rr r:^ ;iij" L.-iE:Lur eriliiir,ijr ,a;rr i 6,1.:r,:, ;;;=k l,'
JJi* .Jjrl Jl (Rit) Jrj'll !t:. lr si.Lill ue 6r.!lJ5jyr LtJ'. e,+. ciii.J .rJl Js3r.i
,lfu J,:il -r.Lli1ll 

rr !Js+-J..Lill i-.jlj. 6! Dli l++! iJ+i: L}}!l CJSr- tdJl lra J+"J.jSa
.(s,l Ujl

clLl .,lo(t=N)irljil(=0& f r"jl a{*,ll ti# J-,i!X rJElr i.lrr,Jl l,li.:,":J
:i(Ross,et.al.,20081306) (Brealey & Myers,2000:176)rlt jYl

djIill ell dlrl 6Ul*
(Value Line) .rlClill

*li. J+ Ft -,oj i.!L&*!] .,)L,Ljl, r,

J (Merrill Lynch) i-r-d J+",,,A J$t
td6.ij,A.lt 6t*}rll o.',hlc al sr

liA j ;.r,gi, .!l'rl 6L*jrllj.!.,.Lill
.(VanHorne,?001r65)
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e, = $ = 
Il!r[(1o - R,,Xn'' - n.;,

"t 
--- t[74;=;.),

:(Reillr & Brown,20oo:i,t,t; "riirr .)3s:r ar!:l ,lJu.Jl frii."lJ

m'#H;*Jd-$#ri"ffi#i'#E:;"ffi #,!s-,.tt ]jlr .L-J,i. Cra.

.er & rt,a J>,. c'. riryl !r!a ir.d.r. ry (.3) Jr$r,d },jlth Hl t#;tj
ff ,"."'.tlt jgd;-,"tiJ'"-l"*-pq':'e;'r,,1'rGr-j:I
E;-ifl ,tig.,.*'''*#ii+f, i,J#r'l,' 

jgsi,,i,-ft 
r

fi ilJfiL*",,irtXfe,#,*l"r;$p41fr ffi "65;u r, - r. q-.i -"r'i ;n,,,.,ii !' G il.ll : rr,; 6i, ydlilfrlfi lh*l
- .a-i,ir:rola ,Lc 5U1e,:lr

fd;i # fl r ffi fi#l#I j-t* *;*1,;fr.'r'rfitfi ,','il
i}'::i#'*trS.-F,$.*f; l,":i'-+-.,*,":tLf,G,:iiii
rs01 ; L js..r, d.j, i[,if, ; j:,4 j:: ,rc ii&] !)+.ir, .3u.irl 1i],
+..YY',i!, aJ J*lEJ)r ,rri. -'L*_17 

qr o--*'rr ',.J \rJ 'd- lF 4j os"l' Li--lr
;,r..r' u+ ;i ; {i ;:, G'.rli$(ilfi: }fj fl.y:S *Hf; h

:rt dr."l crr! Jr,,ilr*r.-i!itiCn-.,_[']tr!"ffi#ffirflei*4Hi-,frtytt aqr o3.!r arqarl.ir

orl+rl 
f_:r ,il-.,i,anl clt+llJ

tr,+. !-$.,
iz-:'kc';il@;;is?iii,;:r,?'iJ.'r;i)f3,i

,ir *,r" r+*1'$'i:f; ue ts:-'*1,: ruoiJ+"ir5ii+r"5qill -r. slo 1+ll .+ J! lLi ,yt a

+.!1jll
!+:r)l &1,-- a-E!..lrr ,l_,ll"ll jlJJYl Jlc

0.36 I
I 

-
0.53 0.73

0.84
0.77 0. 7
0.8s 0.92
0.95 0.97

--.--
:)n

0.95 0.97
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dlJutl l+ rril L.j'iiill 6J$ll sle iJ+.aill 4 .r*yll rli;l iJll])q & J{ Ua aJJL.All Jusll
e b-+.r.:,t3t arji.,5Ltu JILJI l'l^ dle lqyt g.i;Ls.t-..:t J.bJi] f&Lrlrj 4jlLalr

^,A 
rj- J n ji! lili.$tCu F-,!.a $e srj sa ea-yl _tr.ir,l esr5".ll l+r.tt .:e Jl J,biiX.l4+llEr'*'Lr .:i ..- . Gi.i iii.s- ,i.'r . :uir ..s A "* rs -r-r . .,.s- r,-:- +i.-.rr

+""ri iuriaiG (;,-i+i *[r '3[: ]i ;.7o.rr r+i,1,{.*iu' i ir,-.r,
Ljl drlr L. Jllr uEr'),:!.4.llLJl 4+l&Jl euail l.{r}J*s 

^-..d1 
slJJl uJJ .JA +:ll t l.4r+}Jl

o*Ul (5..J.lnu- lL:1"!cJ+. C!qs&,r-Jl €0"11 {.t i"ltUi r,l, ,{,s,jill-.,+, r.r du,r cyC
l. * u fu ,ru ir.a-,rr u,,:r .-l] ful'r ;"ri ;r..gr srj: qsejtiir r+Jr p lr, J*:r"-g .a-i,
l"a- -.:r u$r ju ;++,ll,i.aiL- r-.,; .L Jsr 

"r "i-!t;: ivlr.r**yr r-+! &.Ji r.rjiE+
.4uJl i.Lx furr Lcj. ,J+ jj 4,-,:l ouyr Lr.-.lr E:i! ijh qn-eJ+ ; oJs:- .{* Js

uLt ljrj r+J.ir ajrr,-dr U. d.,ilAi JF +j+- IrA ;ti,,'r5 qltc i.!.lr .+J'Li# irJ liE
J,JqJl lra OE lllJ.+l-Jl l+h.il l-Li !tt.:.t g. .r,Je- lrA OG,'lr. i '-ir:. b}$i
L;tt Jr.lr -.1 7(satr ritdl u.]!&ll .-le.! niL: -:ll Edl JL!! ,i-i,i"L*
ii, *- ir" ii -.i_ r.*,-.:, -i,,,:i.;,. ,-:r= J tJ ; ,.i":' r:.,1- , ,+ "rl iol..*ll-:ri'; ;r" -I ;'dLr' -rrri jJ,,:-:r.A *l r rsri c+.-:1 -rl, 

-;" ir. i'r.c
)L.ilr -K"rL.iJ.(5)Ir:Jr i I atElr p3! 6iE J rJ+J. Sl ..*!'r ub Jtr:t:.;b' [* ;+
r:, .:l 

'r.A 
EJI ar !l1n .]r asa! sr ,! - F, j lsil eillr ;.u , '! lj,ll 4.c ! .:Jr 6sJlJ JJ.l5!

.;-.iru.l "u,J,l''; 'e,l. *-"1,
O:!:]!r:i. 0i.$.lurJl r+
68\6-61\7

0.707

0.914

1.169 1.337 6

djrj t4...r, (d},ll i.Bt . l+..) CF*.ll lllC rh:]Du leJj ijr)Ul dlJJYl uli e3l rJl vj,, i6jL.
,r.Lil) 4rit aat &tJ,l Lcru kJ,-!l 1,L. .},:.llJ a:!i",rll 61r!dll+..,iji 4JrLa:!! &lJ''l Gjill ora

.(VnnHorne,200,l:6s)s':(4l'Jl

nJ,!i LlJ ;++l rl/lJ i.rq Ll.i. rl i,.r- eEi, 6Jlr lE qJ+lll e.JJ*]G.d+ rll5r:l ;JaLEl drGiS Jl r**1,.11 
sl

ii! ! ..J,; l:J i.ii. r"! J!.;,',)' !.j Lul L-ddlxr r -rr;& r il!r' :E }:J' y tl' L,! Alk i
ua J9ll ij.rlt <..j,.ill a+il Ol L.r.',I,'Jii -3)l ,.:,1+.!l r,.i 1.+J lN.Li.ll ,.it'ii..ll &l,.r+,,'rJl i!:9# Ejj:ll
J.tAt' ,--i!t L.r..llilr s'r, !q+ ,il! J+.+ l{:6ti I;,lt J.r,- J.i +lu.ir. /' qJ+ rL-i3r' ti irsLr+:+
slll ujl+* L:!.J j+ J"ll aE,ii.rr,ll rj+ rP)ij ulJ ,jrlr.c+-,-l slll Ja ;.!1.11 (jlrrYl e*+ G-.!]&F ol orl .)}.i,J
L.!J.lli.ll qJl 9! llJt -.ll ji {,,1,11 ,l-Li,l o.it ,!ua OJ3i.c 4-ir-,.-!J." 6.!,JrL r+irl J-l! ri! l--i!:!.Cr:.rl
a,.!. 4i,It {!!,Jl ;!; !r_,.,1t Or., --!g }si LLi J.rj &n:1 rl..j L.]l Cp,ill blrl a-!l ur+il }!j a* Jtill rlj

'(Borlic,ct.xl.,2008:21t2)ae:-'11 slJll +jl

dLdl illirl . &;lJltJ
dl!-"1u.(Reiuy & Browr,2006r252)"1+ ;J,#sll }!ls.ll t+ d! fJ5l t- J,':sr dgi irl.ll
(ti!.J ;Jltir Ol J^ r+dYl .l!l rl.jljjl Oe JJyl 6!ll l+ .Jf Llxil .J+-t .r_i g ur rr,,trl
dlt ., ,/L.!,D tlj' ,iUrJ Jri: 6r. JS s! qxl i,l JA Jiyt $+JtJ.J,nr t.J A-Bi-dl J EJ,I
L^s.+tI ;J.ll lai r_.r, JJy ir.lr r+ ;ij fJj+$r iJnir :ll! r..rs sJJ&it ililt rU r-tsJ H. r4tt
rir3;i)l g:lr!'-',:r 6lj; tglai.,e.,pY i.fuj gr Lilii lJltJi !fl..,uyl I+ # gi ,:,lJ.d,ilt Ot!irJ-A)t u.alrjr i -'ri:li, q.:ai.j.Ff Ai.lrJ !|. , rrrr l4r-i[ ;1_,gyl ra+ ..,! gi ,:,]J.d,itt Ot
g. fj.rEnq !!b..Il arEI l+lr (,! sttl rFi Jt .,:ilu &rijt J',raq ,a 1 i(A €t}rrt
djlt 

'..rJr,,urr 
kltll JI r+.11 dlJu)l r+ |J!.rr3: J ir-LrfuUiYt ot L.s.alJIt dt..'ull

Urr u.lij.ElltJr l+ .r! Or lr,.rr L.ilul E# u"li s! ,.Et U.i du^ ius+- JEj..J ,It-riiiJjll l+ll ri ati t.rllt fu.L.ll,{rr)l EIJ }|j&Jil }.iii.Eirt lt Li- 
^,1 

u,.t.rt .lit" lir,]l uri+ L-^rr5rl+r &'n+i. d+ti".riir$r d+.l.riii'liri. 
"o 

x,-.!
. Lir" "Jlill &lJJrilll d4r5 3.5.3
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0.620 0.393 1

0.861 0.810 3



:lpyTgl i*:rL, : eir..tr sbrr ,_,,.r,,.9JrJ] r+itr # i"i *S r.s.s.anuqJr rlri.:-rr ; rJ-lr riJr +,3.r .ryt ::C :f +_ "1 
.;r, ;J.G, #l C",.&r rA JE Jlr-d'Jilr .u + G. -::.,'*i.fls {r! + ".rlL:lr 6raxt JJti. .i,ir)EJrrJE _)r.,l, trd J,,:'L!.ll u.lilr ,,c lit )Elr l+,lr f+l g*.-:r.,Li J! .,!.q ,,ljil,,,rrI:i c rrr a,.nElrill 

'e4.!lLjrr ilJr J-Lj,jll ++ rrc* J;yti r Jrgr cJ,.,ni3u.6p,r-[ot.ls,r,,
?.f...=3 i6 J.J-r (res4_te4sr.;6iJr 4-yr J*-o, j. .f! liJ *_,JrYl ;rJr E! J.rb lijEu t,.tr E# # J: 

i'_l_.u: -*.-O,je 
t_iissi;Jid;.*,

lhii^"L 6 r.jsjtt Edr # O,. e+<lr .l.rrt Lijt JJs:t ;rS.:, qJr e, !.,-Ji, ,, fi.f-.*,
rd$ &-Jj_;JJsjJr rJ..! o:113r, 

,,re 
i..r-3----;"_i,".rr:rr oug,:t

Bi2 = 0.34J + 0.677 Bir!r.rr (i).{.-J tr+ + I Bil ).JU 0 96 t_19S5) LF arj6r;r"lr J (i) i.SJr u+ v.6 {Bi2)jr.jrx(0.677)+(0.343) I '-nL:.tr il.lt .J ti..Jr # ot 
", 

,.** n ri*l , 6 nilrr;!, ,rr,!L-..+ (t968-r962) .1" rJ-! d_ .rr rjr+ ji-! 
"_. , ou^ .ii',:,l.lli,i_, *jr r+lrr Jr$Jt +,* (Fllr.( l96t _ I ssif J"ir.--.r,e+j, ,i _.-,r*r;rril .LUiyl 4.y! fBi2) !.^-aj i !Er.!>rer';rrudr.qr rai,, L* J,*f,,,r,ii:I,.. to

{P,ll:ll :I ri'.iyr cL_.:.yr isL', r{__,rr L":"-oi:;L-*u.ilFr_-1-i$ q_,.:u (Bit=0.5) crs rirr.(2t .,-+t, rt.6e7,- 2l0;72*o.il:r irr_'i,,rifjili":r, ;,1E#ll4rr,l' p;ilr J:,ii.1 tu.r."t.r.16.5'1 .,-,:3 16.632r= o.sto.oizio.:l: i-iol]-_iJ.,, i+,,r3:-.ll J.Iii v+i.furbJr oL,j ir-:e.>---.*, o>l !-Li ,uo r.;.ju.r,j, f,.+l i;,r4+tt t! rr-. Jr.r jr tit!. j,r. .pri r4.tr ,,,o .;., ibr,Ji ; *'*"!.;i.;;; ff_r,
:i,rua ;! C-r.+rul rr..rr lDri JrrjJ! u+r JLr" rq i;rl FL*_I._,L O"f f y1 lu .+ C.!irJ.Li! >. 2; 4+<rr rrs:_ Dn ;,L, ;'';!l, .,i:'.x ;;yi.., ..:r!
.l, rL t+ 

'i:1J' t:i.iJ #J.s ).E r{:r -. jts.)L].a 
"*,1",+;Lrr*,*i"* ffi

111.or+ ir.r+ i.1,- .,rii .; {r &Jnr.,,yr.:. ",ififl fF f, S Yfr-t955) .rF ir.lr $i E*lr .L_Ji. .Jtr a+* ,Ic str 
'Jt.s 

(t954_t!48; 
"--i_, ; ,+,:,I_ r- + 

" 
-+ .:,,**1" _r.sj .,r,.r, ly\?f e_ J-,-; :;Ji J; ], il, i*i, *,*: { *r] .+Hr # 0.02,.Fei",.r. (tq68_1962) .)_ 6r.! r.F L:iJr rj,tlor+)u *1 ... rrrj.:-r Jr ;4 rri.ir,r-, jri o)ror ,-,.*rjl i.l: ir*_-i,-I.r*,

jli.6rd !., .r,-r- .J- JI, jrsj- 1!.!, ;-, .j', !-fI lfl$}l"tj:r,
tr* 'nJ...r:JPr!-..+r .I.r.: td-L-J- .JJ.srl r+ r+jJt l+.lr +.lrj Jje Jri Jr +:, .itl.ijl,C.,! Jic ii+ trr .:r-! J,1-.lr Jr.kl-r- ,wi-q5 -. "l.,i,; *l.;.4" *

_ 

e(vasicek) 
.:r$ jLl:r,r-, , -;'] 1ff.,u];trfri*J*ll$rJ

tlsjlL ;J$jl t+Jl r4i. u*tr.u_ ,i.t - si
- * "(q-""T.Ii "-;;-&fl5#; iy t} T ffi :."A!J' r'-n)E E# Js .:l)sj rj+J !_,_ if fl-:r !+ru, q1, j s1.l;.1,I"J. ."_,:t,r1..Jr gL,lLiJLrt l.rA J..L_Jj-tr ,r!jL .jJr;Jt .r"a&!31 OG s.ii ir, " u:JcJ..L-r..Jt lLajt r"*,il:l: j*.ir',,.,.5u.1ft t-Yjfi [tr,il;t;,a.;"j
l? ir, {6,-*rr-y, 

.rr< jLi C>r, .1r.1L':rr ,s r..rsr.4r-.:, 
"",;;rf"j:r_;:I .j,{-ll ai' s r-- J'.l:Jl, -L-r:. rrl.; tBtr ,r,.J.ar>1yr;1" ,i,.r-r-f, ,L1*:f 

::ll ?lr.,.u,f .rJje.r, .L-ri.rr :L,! .r A__ gjG cr;-r jd i.i,)ljl,+q.!.. ,A uar.d--),4.,e Jsl +! a;-.,r.tr irr.r1., e;+. +., 
"-,+ 

i,,"Jir.t,l

..,(Blume,t9?S:?8S-795):r!l.d+<Uilr u.r,J.J.l $

cj,r,r,r.! 
".,!")r 

ric !.i.4.. r..i,. -.*, ,;lY.i"illi,ll'J#:irilf ffifff;l
.(Bodie,et.ar.,2008:284)r+it1
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l+l .,rfd,: gttr..ll LLill g._)" JA (o3,) Oti UaJiijlJ.fL.llyt d! d*)t i.+ dsl Ed.t oJr.lSl
l!J.!!ill i-iJJll l+ uxl+l1 14. t€ill sri$l uJ+tq Ja liaJ.(l) 4}ii.Jl rr"ll sl o"liait (D I.!J,I

:,{,1- )l Oljjrl d5.jll CJill,1. o'".--3- for B,, . -"" . for E.
o;, I oi,r " 06, +06,,

U,,ll # u. 4"16 {l }$i aE su)ll rlj L.ls ajlJ CA..ll lrljll Ou.ell o$ gj"+ Oi lir!
:srfg J& (i) i.lJull Et* :qriilt.l+ .-6.j!l OjJJt (iii.it

- oA,, 
"'"""- 

- 
E,r-- +8,,6i, +o;,, d;, I di,r

d&: t . J+sl a+J+.L-J:.JI 
'1.: 

6J+gl li.rlrr.jt rU3.y oti t3t$L!.I dri dufJFll rtJ)l)t lrA
.(Bayesian) cr.i3 -.3r-l J^ IJA Oti ,4(. iLl J*.Bl t.sJ.t..d,ill Llll ,l!:!l all ol$LLll

,siI J.:! rrs Jr Jjl+.jl )r.aA.rr-l $+ t-s.u+lt r! cu:1,;;+ r+JLt i+il, L"+J
E..!.ll !-JiJ oa.-ut Ojrl.J fuJLli.i8Jt E+ o..ai.Jl Ciult duE qJLy tra sii.4 oaljlt
i+!,Jl lillll ,rli d-Yl Ol culr u J.dJI l+il f.,r!..11 Uilr',l,u,se',11r,:. Jt"LLri. J.,ij:,J j
e-LJ lra OE,i-:!.ij.ll l+,I (,ll a{-yl L& )+sl L{.1ati E+Jl f:i!t 4]114 !Jtr! rt}ir L{rJ dLF
JJsl L&&,ljJ,ll r-i. !-Ji" ip r^&, i++,r+ i4Li]l l+!t , -ii- irlult E+l nti e{-f t Olr
la4Ji. 'r.rfi Orj clll dlJ uicJ.1,:t3j.ll r+.r.I drll -)l ll# # l^{,5- eXl erit}t 4,"j o}
c+- cll^ Osl CL.r.l4Jll # lC c,JJ! s,..I d-yt tr+ !1.r,. L ul. C" Jlt OJrr,etiil"""l u#I
1,1+ll # & dr$l JP J,sl O,".: Ol dq u+l -nrri 0G J*i* Jsn .J,'-ir 11. r+.ill # Ori 163}]

.fr3,_ Jult ,!1 qj k-L-.JlJ LJre r 
8 
L.,j - iusJ lL ste 

j.l

: 4hi-all 'rjJtl alr 6.3
-,f Ll+Jll # C fuJ6.Jl+ Ji.i:! dr.Jl-l L.{ i -} 1"j}J tst+ r,,.:Uf J"o trJ+ rj+ll lr^ r,i!r4-
rJ. ib[ DE j+ill sle irr..JL)l 0r& iJi (Klemkosky & Martin,1975) ]:il rii.fu!-]l
6J.r,c ir. tuJsJr iJii"-lt3 .r.tj r{- & fuJs.ll i-U.i..ll O. Clsl t:]lj- o"a ir. # dtrE
iii ijr risl €lj+i: (,ll (d),i!".J ,r.A) d;t;tt g-r-..et.t )ll orl o)t-lt 9"; fl g-i! I l-.1J.*,1

Jl ellj]l j cEj.sjl l! E+1, .!J:ll (J.E ll^rrl g.-x !-ji"l.tuutt .J*ii ijJli. qlfi^""1r u:i.ll

.J."ir. J dLi !. JLI (Ktcmkosky & Martin) d3i{l iJ.O!..}.)l J:l t.$,i!l L"j]a Liaill
Jl d! Uill d. ,Ja Jl U.ill J.r* lJ*! 16! .!lsll1!J.3+:ill i.Li Jr6. Oe ,',-i!l clll.r +-
IrjjllJ ful,ll ErJl # ,rtu # aXq"ll Jl arj,j! LrJ+ r.jA'.J g#ll -LjiJl .ej:*Jl .;li: rj-
LJo.ri& .^ L.lr. "LLJI i" ":l.:ll '- .r | *L'l e q 6.i-:i.ii.J! EJI -! .l!; -Li-r lr
Jr o.j/ ull LLill J J:Lis)l #',r+.in fur..tr ,e ll#ll # cI Jrirr-y,fu)r!* (J)+

h^r.Uji-iJl E+ll # JH$: r*l+lJ irlr,lt ljrilt # -r$r s,i lxull Jt l'jili (J! ,rL;6ijyl
.a!:d:: J:y OL$-)l raa alll Liidll !,..:ll, Ja IJA Lr) L+t4 L'C

j+j:ll Je r+Jl! d\ ir. qJl d:$ +t-l r#q rr.! tij+ll # e- &t+ dr.ll .ir)l +cl Ol
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..r.+ q,+:-r lr J;,.*r ,:& q!-.: l+l .r^ l+ill D$ j .i.51 i-L6j isl.LFjL.5l' ,.r c.r. -,-rr.
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, g,i,

t-rc,,).ai U--lj r+:*.rril edl *r J,.,,e ;!.JYl !il,-JYl lnJ.cij-Jl 4r)rijl "LiEr.l14) LJI': : xr- 
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(0.595) ra (ISX) d$.dl ..;yfur c. d,.rll.L!i. Jl Ol.E )u (8) cb+ll dF q!,ll ej+ll c6ril ljo
Or+ J+4 (0.354) el\tl (R1 !r.,ll &I,..r+f r& J.ij*1l rljr.i olJjill t]irjr dJl 0l+ s}.lr
+rrill &hr.a.e,Jl ltJe iJ.& ef .,),rXt (Ji (%35) -. Jri, 1...,*dt r3,lt rlJe se.}}ijll
{4 ,rill ij-rl +si!l &1,. e! e6Jyl drr! jfjll gr,ij (")rl3 J&t Ja dlll) s8dr,.,lt

jo 4!i!:ll '-s+ iF "y+,C!6!l sJ J+JI .n+&r! 6J$.ll elJI tlsi-l r+,+"I^ii-).
!ilJ!)l J^ JlrAj$ gJl+.ll Uill.rl$, + j.Xl he Ol.i;,$r,j. (50) cJj:r..J.6$Lj..ll
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.i+.,u.
: (ANOVA) cB\Sll clrlsJ 2.1.4

,JjlJl il,)-lr d,,J .blrJ r.4.! ClJ.4t! d!.U11 $s: (8) d:+j c,. JlSl ,is! J$E,
&:'r.ll JJiirlL &Sll !-,j Ja (0.364) .11.r::)l (SS) ar{* e}.+. Ol. {}.1+-,11 ,rlJt ji-yl
!!.n1.(Bioi)qJl,+ JrJ GSX J,iJ. Lilt) dii,*.ll J:niJl .J,,,! glllJ (a.JiL!l *! Jj!o)
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