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J'r-c!l .Jt;r :eL,-,1 ;lJ+ii^ll .1.r a-r":'t^"aJ)l c-l!)Ljl .:l-^t^l lr;g tS g).

-p:r-rl i;.h^,,}\t*i-J 4i^J r;*sr:,',"lo (t;o o+lt*".11 .:l-;l;*ii f$l ,J.al-fi-i\,,
,;rJl gpl_e ,4j:.l1 .-:l-:l;,r)13 4jdl 4ils:--il3 +iill r--rL-J*^llJ 6b3j*;
;r;-:rJl e+ll t-r* ;'t, J.Lt-, .rt" 

-U*'*t.,, 
.dl >tl Jl-:i*YlJ J1-:.JJIJ d\i)-

elj,-.-.'-Lr.Jl JiJill -:'..i19 ilrJli^,ll rl_E.j ,.Jt :cL,i _)iLll ejrJl .:r--"j;
.alJil -ri ;'Ui^tt 6 y',,* Gj

:g!+ii^..a.ll os q"rL.ailYl &lJ*i:^Jl f+id *tll.dill :L!',-:

ar ..'1-1;Jl e*, d .--rL-*1Jlr JL&YI Jt+: .r"Sl :L."ilYl rcl-*4

h r+Jl,: L:L-.'6)l i,lg:Jl ,Parametcrs cd.rLLl q:r'Jl edl ;lls; Ot'
4*'1+-j1 ,r-,-,lj aS,i Lfl'$l:ll ora ii .>,*'li* +-,.:L"i!Yl ;-pliJt al *lc ; lS-,-

irlj*ni^ -, JSul +jru-.-ricl;,;J lt-ill-5 '.,:t*..3gYl ;11-ll ,3hrJ;l;il| .5\i-' "-,

a;rii:ll i-l*.,\\ aJ;.=^11 ;i'Yl +-i;*^ L qs*ll url;i -,J .dJi Jfh ,a-!.- iJ.:L.ii

iL{Jl ,i lrgr CLJ1 Jl"-i ;)tiJJ eq,+Jl Jilt ,* L: ,i.lU.rll., e**:':.11 ,.-b
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L3 ,9rl;!Yl ;ol3,Lll Li,l l:Sr: i ' ;., o _ri k_* ..1tS l:J t + '* <rl d qL-,

)a-* t{+ 6l-:J

:6.;iYl f9hJ!.#t+ll rldlll a-lDle 3.1

.o-.-!_.,!l rL-1!'!lj e;rt;!)l 4+JLlt,iiiJ a.{).e q5*,tj;tl rl---;lx

ftp ;ggi cJ'J cr^ &tsl3 t:>lf oJa s;l ,q5,;!_jl et--=ylJ,grL-3!Yl ot. -)l
\+ u: Y 3:-r.ll oJA qj,o !i .j YJ ,irb:-ll L:l*n6yl crl>iill cLl,-l Llc

rC L.S dlf e.-a; cF+l ,.r-l+ll :l^;lyl s.,p

+;-tJ.,lI ,JFni qrl;iYl crl ,$:^ll o# a$Ul Ll_.,+ Lrt-^rlyl  Jlill a:6 -l
rl rr . :,,,1r Il qj! L;li-il ,.,....i l- i,L ,,*,;rl;_1 ;l ,Jr X. tS-Hl +sl -,C!l

4+,Jt ll ar^SJIJ t'*,Jl Ct;1 a-,^"Sc' i!).c ryl".j ULll orA 9b rl6s .16.r l.

err$ + ; *,-r^ll rrra ir# 4.i).ll gJe c.xl+ ,f,i J.; C k$l, .i,l*Jl ar-
ora C+^a3i "*,'ll i.t+- -:*tl ,.'-1. Jl 4+_Jt^ll ar^Sll .1;lilYl ;lr i^

.t+;l+t tii.a-9,r t+ .+SJl .rl--ifVl ..aLe o d1." i^{4Jl

4:JLiJl a,"'oLJi^" Jl LrL;SVl drlJrlii^Jl J# 4i\Jl ,jl dCl ai-S^J ,rl l.r1

o y € t{-JL- 
-rl.in ,ri lo;ri[ + C l'. 

-or;c,-o +t't^". -+--: Lrl -,t!l

+r=3) ,prL-:!Yl ,"$l .:l ( o rJ. ,=+ dl: a+"Ul 4i6t--)l crbll ill

elJjj .*,- Cl: ,"J a::t.Jl irrL-niYl &lJ,ji:^ll dJi# 6t^{)-Jl o-Sll *t utt

. (a;rLiqYl l-,;Ll! :G_.,;,-,)L

,r-lc rl;c)l-, b+r.: i Cl al).'ll a;l;. 6,:LoL qji-l+jl jl raYl * -2

cr$ c.r-rq 4*l+J )y)J 6Yrh- 4i$ ,+ ,fi !o!-,, qrL;!)l qJl,:Jl
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">-i (2)_r (t) os 
-or\rJl c.rt!)-'ll t<-- .t:sl ,=Jl a+rL-iiYl 6lJ+-i1^liJ

,jrLl -1" grt-i!)l U,Sl JJr','' ij3 k.^ '"-.r ri lr'' lr''a

,j_f.- 4. e[Jl ant.L^ 6r^ i-i1*. ,-ir6-, crl;i:^Jl C* aU;l 1r -tFil-r
.r;rt-;6Yl  +J]nll

; \as:*, ,.ilil-: -l:.L d*ql F ,j+, cf!-lt eL--)l 6:L- l-l -4

)rlirll '\Li.i 4-'llJ a--E rgAJ a4t^-iiYl crl '-'i:^ll J# nLl)-'ll i-11

..9:t -3!Yl u,l;iiJl -ilrai d$.: j taalri:-Y i',1* -,

4-:6J e& eiN etiill qlii 4jl .,Jc 6:l^-,fVl d$l & Jl illl ,ifu ''l lrJ

.(1.1) dts-l,ll qes JJ+^ l-S eL--)lr,Jl+;tJilr:L;[Yl .r'o

.dJiYl eJ'ldl+ a:btcs,"#l+ll .rt ailYl :(1.1) ds,-tll

ot' -j
.le9)

rl'-161

.t;!-,1
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r1,r1 4DLll JS-i i_n 4-LD;JSi l'','J.*: a;-:L;JYl 4+ J.ill ..,1 aS 1 *o 3.'-,,'
G)t.11 dXlj,r*$1 ;lriJl r'rrr-,l .,f$ll :l--3fil ;:: cl!: L:L-rlYl ilJb\iJl

il:t^ 
"lS-L 

;-;.rs:^ll  $t'll jj,-.) rj:t+ .9:ll ,r;!jl :t-;6)l ,ric rL;cY!,

,ji=i dXi JiS ,a-"rGJl 4-Dl*ll A*"LJ l{i^il.J ce*lJit et^-*')l .l_A_, ,a,*!;
qJJYI ;rllt-r g:L^.'fVl .l$ll fr+ r+rll 6.:L.-,iYl cL*,-)l ,.j--lc ":li--s..Jl-.,

+J^t c+,-., *1.l*ll ora cJJ]J q+;+-l A.^.'.o nu[, ;)ya,-+ +]-:X L-jDUl

:Economic Model ,19.lL.a3lYl gijl.:Jl 4"1

.i! +*Jl a# nE)lll .r o- *.'- a--L grL---G)l e i l.rll c-ir;*---r

![- 1* i(1, d.rl rr,'i--,11, Ji+,"-tdl ,j^ 4+]l- -o_; e^a+ ar"'-,, ;ylt j+J L:l ^-l6Yl

,6rrle aJ":L- d1^ jJS.r; 16r .t-64lc "" )t$l1 lx; !l.,ill ,i t*+J': -lr++ e-l-dl

e lJ^ll rr-:.rc ,r-,,9J r1-!l i.l:\..-^ ,i --.ttttt il:L- .[,-- ,single Equation

,=-rY:Llt-r .,.^-.rJ d-rY:ul ;* a-c 9^*^ 1* -9i ,-o: lr.,. +bL- crlr g:-9,^r +---,rt

.,-!!l 6 r e^..'S, S imultaneous E,qu at ion . +r,) I

;4 ar),c r',LIJ !):c tS ;4in Ja 6ljJl ;-- ,-Jrr-all ; *-5; r*-6-e

.L:1. .''-ql i-!- c*tn ,i .srl. i,il JSJa dLl ,i -l*lt 4; 4r.rl . -','ql c.ll *-jr^

;L irt ;;Yl /9 Aill crjc,)f^, :'+1!-,ll jr^-,11 6:L;6Yl 6:/l es^+r
:;l ;i ,Y .*JirJl ,rs a.Jl: .C JD+l-Yl

. ..(1 1)c : f(Y)
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-!i:^ll j[r.+ Y t--i ,Dependent variable ,Llii .,Yl e-j:^Jl C eF--; :

,9:t--i6Yl nlJbni^Jl u# ailJl CS3 ,Independent variable ,.r-*+----r*

irtJl i(-':,^ Jl (1.1) ;ilut ,J;.-!r.i,tijl i+ll le L,.,i c+Jl r. ji-
:,l

C:Bo+BrY . ...(2 l)

4;=tll * C-toj ;l ;fu3 ,Coefflcients .c.rl-"J,-Jl 81 , B0 Jij--i ,"' j-

:orYt q,.:lt .Js 4+:t--

ali.., ;g'"J q.:Jl a;r3^'Jl 4il .., Jl ilr ;_,r!r 
"+l 6lUatl i-Jl-- .!-: : B

L:.t C a^r! 86 g[.'^.,j ,g:3^'Jl JJ,-JI y ;lsYt Li Ct16 al.ij3 .l-.-o',

.;lJl dD.d-Yt+ l.+Jc ,jJl+r rrJl a::L Y c-+ ;+
,,*),'-L,(4'dJ .-ilYl .SJ* e^ ;l.:.'rYl L: Le+, ^l ull AJJljJl .]t .!r-: :B

'+i]l! i^+.+ il^-lJl ;:l;jl Bl i4,'!;l""ie.;l-:=rYl L ;.\ gr *\l ,Slop.

ggii ;J['+ .-or-:,1-9 i,r:,J Jl\iqi ,Y ,,r-.+;-9ill J+'iJl 'o:L; iar,-,i ,6; ,e'

+-l1 (Yr-l- I ) or^Ji C+.-; Yz JJ Yr .r 'or=lj ;rs.-e Jlri^f Y e]-..rll :1;

.AC ;lrr^1 u,- nijl, CZ A Cll ..,. ,C ,eD.r<iYl L.;! qf ;:Lr,rt ti 
---- 

-

!;U ,Br drll 4-+ frt+ AC elll iEn:ll ,r-i;rl-.,;Jl ;l crlnJ rrLL'r -,
.1,_.

:l i&!t
C:8,, + BrY

:sle d..Arj ,6.1113 6.113 ;l:!r^r Y jiii^"^ll -','ilI .tl.ti *-
C+AC=Bo*B,(Y+l)
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C+AC-Bo+B,Y+B,

Bo+B,Y+AC=Bo+B,y+B,
:lCrtl t+ C 4-$ & ,**

:,rJc c! -r, :L-iiYl rr_t
AC=Bt
aL-tJl ;r!_jt JtrL drt J dDtFJtJ gdt Jrlt Ol dct ,jfu dllj e e; ,rrr_,

:;l gi r6r.:.lj ;.ra3 Jl\;.l Y ;rL; a-.,-.,i, C ,rf
AC

Bt =
AY

"'Bt 
= AC

.U' L+J

AV_Iol 
-I

:Jl!

;i .:t.. -,.

C = 86+81Y

:(2.1) &<-

fC't
AC tc,

Iu't
0 YYr Yz

t__J
Yr+l=Yz
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;lrio g;L ''61 ejr,^..J! k+i .+P-!a LJEr3l' I'orc dlba dlli.sJg t"J-'EJ

.e+!\a sK,L a+:t -ilYl i_2ollJl , i. J .',r-i ,Ltt -oil)l 4+-lt,il 4il,lJo^ -l
,+l-ijl dJJl e- U-L6^;jS,',.sr.Ar*qlJl c.rlul^i..ll e*jl sle 4iJ$ -2

ol_.p:^Jl orA i)# i.i).|ll $-:,,r:Jl i-,rl-36Y1 drllnS^lj

drl.l"-ll +;s-r J,-si rJJS. Ul ,,,ij.:rl;rli3ll ora gl rnl-.l'-.ll JJ$3.C ailr -3

Lr:r-J )-py c.rli. j 6llriiill ora ,-irL-all ;^ GrJl .ra .oi\33 .e+-{liJl

.$"lisl ,Unbaise . 'u.3ll prc i.1,.Li &.r-l+ll rt-xlYl

AJLii,,*Jl edJ o+*y c.rl_!$ .,L+ r>'J\i,'qxll ._Jr grL-36Y1 6r3^Jl ;J$ -'1

.;Jn'-.ll 6lJbn1^X

a;rL-iill 6l-{)-ll j:l .ll ,,'iJ 19ll^-a3i)l er;,^ill ;l r,! ,i.tL;Jl ir*li -5

.,.oUf lals.'3,;Lsi aYrul .r.r,'i, l-ls.i.al.lJl u LJs^. r-,r--!L

.,,1-,..,-.,Jc OjS; Y ,-tt +h-* oJ;c LJ. gpii gll-;!Yl eiJ,^ill Jical L',.rl

J,iill i a-eJl

:63r ':rt ttJ-ji 5.1

: jYls l-djl--3 a6^J ,ll e il-ill CJ. tl-il ;rs elLa

:a+-+Jlt i,$sll q$,.a:3Yl 6it.jll - I

c,rL-rEYl 6lJ,n:^ll 4^ J^L6 Cl Cil"ill y'r :lJSll apt ='15Y1 CilJl -i

rl,oli)J LIJI arj.'llr rlJl dllJt ji^^13 ,Ji ,JSll rL.36Yl ,J|.J Cl
.all...,eul Jl-ii-Yl,\j-J)rll ..]:JlS

c.,lg^Jl 4^ &t':;, Cl eit-ill t': :4i-Nl Lrt--G)l eiinll -?

.r"j'll a-il,S 4,6j+ll i-rrl--li)l crlrsyJl r'ai3 ,Jl a-rrl-l6Yl

.a+. a-'L .,.lc, ,.,lLllJ
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:4sJ,ri.llJ Li.sUt a;J,ailyl 6jt-ill -2
l-6.11 $i, r-l ;^;Jl JA Y Cl e rlJl .,,aj :a_rsul a;.:t;lVl 

e ilJl _i

-:ls;l ;;:i.t_r+.si .k=re ililjl crl +:*ll -r.=i # _*,, of i-;y" ,l
:
)l.1og.k+ p.Jl ailt *s i4,- a.;! _\F_,-.JSJ il ,r:,; lr,rr,cr.,^j

:;Yls i,-rsul , ,lLll +Jl.r ;3,s:
D, : f(P,)

'sri-$i- r-i r.,i*Jl ctr!.;lf eiLrll q+_r:aS,'.dl +rrt;!yl 6.:L!l _,,,

,rr cr"Jl ;;.t *l+S C_^-t e 
jtJl o$ Ljl ,l-6_.,1 $i oi .+ ig3^ jt

a.Jlr ;;S )i:^s ,L,-ilJ JiSi e 
jL"jll o-\A Jrjj ,Lrl -,ayl ctror_iiJl

:;VLs 4s Fi^ll claj.ll
S,: f(P,-1)

anLJl a-rJl os LLll J-- .,Jc , -,..: (t) 4+lHl +;__Jl ; ,;r;l ;l .ei

.(P,_,) J^ l;,"j iJ,^ ;+.i"f Clt $:^ll .,^_r (t_l)

:gl,rjll diUJS" 6.1

:6i.fill oy.rt -o ,y3i
.-:Y.llJL ora sai (.rY:Lll ;^ ic.;^+- c-r g:t_.oiiyl e 

jdi ; _Si+

ep .fY.:t- ^ll :rc, . il-,:.',_r ,o_!E .:l!l g.:. Jl *U!t ,Jfutl e9 f<_.r! e+fSxff

:_l 4:E$ll "iy:l-^Jt C*e; .4jl+ J^ -i+ll:6":3,^,Jl tC 
't_,, 

>y e r,o,
ri +;ill ;g a;llrJl ,":l-D{*I ,y jv,-' fr e.ry:rJr oa :+rsjLJr €yrtr-nr -
;rc ji r=lj ,-]it,* :+r:- olj ,Jl+ lx-lc, J+-:ll afuJ a;rl -,ayl

.al]ii* .illi:^
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qrL:iil iil-c ;c ;an "$l 
.:YrtJl G-6 :6[3stld.ll :l +*-n3ll drYJ[.r-oJl -

JriiJl ++$ u=: .u']]l 4-i)\*li uro :i 't.gjl* 6iL'+Jt,: gc 1- 
,",13

:g.tf*X!,J;l.;iia : l,':-

;"*- r,-lj l(i-,i.-i;S"r c;l +;;l ;"::c,-rpj9^Jl d-rY:L- dr--l:.-r
:*ii, 1.^53 I -

:::"iiij rq -i'tii3 C:j li *j :r: rr"Jl c"ri-g;;Jl o*r:e;*St.rll ".i.ll,JFji-t,r -

irl;,i1^!i ,.g-, ,:JLLJI &)t ;c. gi+r,r*.ll rl*il": 3- lai-*r's

";1-*lll d-ri ,iriiJl-r'Uol 1a+fJl) ,::l-;:iirJl oio ,r..",,i, .{-FlJLLll

:-:-i,ie ,! j'rii Y-r a.:J ll qo* iF,-Jl .:t;ilI *+r:11;-1t"*.tt *13;il1"-r -

..,r- \g^;i ::jri 
"1L*!l r;.r, .si I e , r"Jl .y, qrrJ[ J^lJ-, t{-i^nn

il-u;:Jl u.JJb .r*c-ij *t-"tli e.rJt , rr. ejJir-:r: -*] C.-l-. "fult
" 
o..!i:*"^rl .":l ;il^JL ("+-;'Jt)

Jl ,i .iLu, +;,^;;,"t.Jl .,"ji';,11 ,J.rl-irii^il ,3-s :b.r*-l 6$Jdt dillij.e. -

+;j1 s[.: rX.;,,,J1 (t1r') 
"f,, 

iiirl*,ji ,-ju-ji ;i-- Ls^t-i ]**t

';l*'-"i'Jl

:lb{*fhodology of Economics ,qr*Bill "lu'siAYl ;y}+'d+" ".1

p"):r.lr-w,l r'- y:l! .(. r,':f i]cient5 ,*:)LL"' cngl1 q,-*\. li :l--'gYi ^L*{i:;

! ,F i*1"o.. a-r"."a-r.,, i'i1;,1 -;Lr! l*ln-' ,L:r"."*rS'Ji *:;1 -;*;il rril ]iiill 9 -:iil 'l 
---

-;;"-,Ji ,;i *-*-{ q,ri ,(-'lausai .L-,* 4;*;*Yi ;iJ:nfJl ;a :J)'*i i-iJ ' ' -
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a+++r^ll 536 5r-i eF+_l ,gg;nyl CrlJbnj^Jl *t' iJ cf r-l ..:.rl +I^lf ,;"+,o---s

:rrovl c.,trt:lL,

:Specification Stage r, ir. Jitl iLy -l
le r-. i-l 6r3^itl ol+ J-ly *i * err^ll (iiLj^-) , \ 94LJ^ &j
ji 6rj^ill 1.6;Ic ,J4 ul ,,'ij oJl ..:l u-"Jl +r-: Lt^ n-,U.ii l- dDi,.r dll._r

+.,rt -r$!l lJLrll .rJc rLr.)l +iL-*ll o$ q5JJ.+.,.o lart i,^.,1 ,., tJ,rll
-,_r_ll alr-',..rL 4J;tjJ nY:l-- J] ;_,,,6.^ll +i)-Jl .!r-il .,.^-Ujl rt -,rVl

.rJc rL"3cYl + l-S .,a;rl--ti)l ,":l>c.lll U# a!)-*Jl oL+jl: Z_i r+r.j o-r
cjirll: (P") J,-^,Jl: (D-)L i,L g. L_J-t^ll !^Sll u# aOtll & i+-;l+jl

:;Yls ")-i ai\ll tl..] ee- (y)

Dr: Bo+ Br P** BzY ....(3.1)

a!)c r3-jJ dllrJ Bt &l*^ll +!L;_;l;J *J, cj.^--j irfo ,.,tLll 4JlJ dr-
6_rlj]: a;rt-3!iYl lJLll ,.,."- !5 u-.,J L arL;^ a_,Jt^ll 4+^Sll ..,p1 i.1_*"Sc

+ tx ,'rll,''^"Jl glir3 L Jl^ll 4J^sll Ji+ 4-ut i$Le rj,,jJ B2 J.uj a++-r.

.e r3^ll crl '+i:+, a.oul obl"uJl e-+ b^

:Estimation Stage ,_;.ri3ll i.Ly -2
+ (4ls-:,-Jl) a;rt;6yl ;;oltlL aiL:.ll c,bl:ill 6^+ r+ aL_,-ll orA ct'

.t' b;l+l k.-t+-_rter..o_r i,Jl ai)lJl Cb _U.n r+ e-, Hr, i.*l-,;rll
t^s,)-ei ,.'lt ll alh os 82 , 81 , B0 JtJl n*r_l r+ ;.ib,fi ,Jryl aL-*ll

28



a:Jil,-".)l3 i-rrt-^-35Y1 ..flCl s.p "o;riJl CUI frud oL-tll o\ + c# c4
.a+-bili:

e r3^ill alt'- Crl-,;t^:,JJ if rJ# +rtG. +;1^c a-r+, qrL-36Y1 lFlll 4,".

4Jllf eF G CL-JI '+J Liji^Jl ol-,;Li,)l, dill 4- b--:ri3 ri ,#-1r

.qrLoiilll

c,l L6.ll ,,s tij+Jlr irlsll glil:r.:Yl ,.J..,- + 4,61',--)l i.5ul rr^j

:lr-ill &l*_r (t) -,tr:l Di d'. JIJI lrFl'j Jti'-lr 6rjJl k+ OjSJ' (r
.(R2 t

a,.-lJl u.-JJdl 6i=i3 tlr..,,l ctr. JLSil f+ a+-l+tt 4*'lll ;- t-i

*-ra ,-D::Yl .:+-l ;l d4.. CltJl ,"r-Sl er3^ll ,Jc qjJl-"--Lll 'Jj3^i'-

drlill dil+ .li ee_r ,qrLill :r':Jl ,;lrll lLnJYl 4ls*i^ l.6.- JSLL r q+-r

J..^itt ./ k+ f *E dl-iJ3 L!-t JS,i kl )S ,Je -iJ'll 6'r;- o-rrt-'

.iii*>-

:Testing Stage ,JLsiYl iLY -3

J-rt .l;r! -)il| e rj^rll 4JJ],iJ 6_rs Jl$iI + oL '-ll "r--a (J--i

Lia e,-Ul e+l_* $J .'.rXll Glc 43J$J 6:4ll l.JJ-: dr r:iiill i+r- 4i:\,--

!5kjl 6ljr-,1)l -ri ;t:lt -tl+J)l ,i 't-Utt r- -.ul'5 aJS^i^ kJ_. (-Jsl-L;v
.it:iitl arL*r o.+ll (.J+ Jst^i^ll "- dl,.J cjl dr-ul ,rlcr,.Jst'l.Jl Lp Ll;t'c,,

rPrediction Stage ,3*ii!l iLy -1

Jrl'lir,"^ tilr -iFlJ Jiii.,*lL '.Sll ;J3J,^; & *-g c.r r+:: )
a;rL;6Yl 6)\+.-ll , il',- ^ C-l -ai-r+llJ i.JSJl -ol;;.-Jl ' L\''- ' .rJca +-9

aLll "rA # + 4jlr ,+!:tlll +-t-:p^ll:'.-H.-ill sr^ll ,-irlii-l-, i;eLir';' 
-,
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d (nt) a,l.Jl Lsla ,,dLIl e.-:S i.-JJr^ll ,:l ,,*il 4-,tii,,*.:l->;.ri:11, .i
.,i+LJl tlll"

fi'11 '"lrYi 6:3q .p :(Lll , .:l 3;dl ,p J$ll trjj,,ll ,l:uri,l rir6 a,_SlJ

dlll rJt kji ,J.-gXl o: $Jl dli,il ("?-J": 1*--;.]-"jr4,e,;:-iiJ! ri*:,-ll
l*S,,.*Liil .:l-x.Yl *r,',*+Jl a.r."d" C+^^p *fror-r.jjjill 4J^c. ,l ln**lr{,,,,1--,

.\2.11 ;iLi'Il .p ;;*

{,#"qil} *L,ciAYl #,:ffi,$"11 e++J" :("1"t] .lr&ll

ii xe
i..li,r31.!t

l. I * tJ-;;i-+l ;1r,:t- .51 ;*N )

,i ;t*ri a-",-rL^**S!
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:Bconometrics Approach ,.,*.,tdill .lLallYl ?iLl 8.1

e rLJtr o:jj ,rll LrL:i6)l oJJhl .,Jc .f,Hl :L-"3iYl -rll r;n

a-r^,r:iu fJl ClJl ,rtr a,-$l rl-i6Yl r"34.r-S JS,t # k-*:-:-r 2-+

&s :i C+-^iJl i.,L*..' fJ+ 1i o J jriiJl LIJ LtUl .ilrllill: .a"- --
.alr-",..)ule-,11i_r cl:Jl .t 'Du6*;l ---

61.,,i'' 'l-, ,-J!; &-n ct -=)l .Jjr Jl tt-Sll :L-:f!l ry*r I'arr-l;

,lr-i ,)J 4-,lL^- drlib 1- .fS eiF i;";ll ,-'--';3S ell+_r.l!r. :,^
.l)Lt--. ,i ,*rLL^ ;;rn c/ .:1"':lS-)l ou alrri..,l e+ . cJ-J ..l$ll df -*

.ir:t--:i!l .:G)'ll '.^,.1 q;rll .fliJl a-,*

4$1 ,JJl=] ,"+ ti , o;,,liii C t'.ll e r3^iil lu ,lr--""1 aF-S4 
- 

FJ

Jisi" dllr ef Jfu3 ,Lrt-;!Yl .-il-l+ 'tl -5rl *+ ,1 3*ntt ; -ei a;r'"J'.

.(4 l) JsiJl JD-- o^ c#--

t
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cj-il| c!.+iJl iJt-,i

'l+t,-.f$l 
grl.-15Y1 eiJ^ill ./ 4+Jr-*Jl uit. r.rl .'tsLj:l.l cjlr--;

.'lrs.. elJi gts t-lS gyrtJt-r

rl"e,"ll .Xt!j dp . il-'ii,-iSJ 9.+t+ll rl.;$!l ;:L ei3LLl oa L :2.1 cjlH
.1.F.  +Jtll

fq'-l+dl rL-ni.)l 
=1Li 9 L :3.1 .Jlf

.q#l+ll rt-i{)l 6i .''r.,ll 4;;.{L oa L :4.1 s!j*
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cllt ills i,ti."yt

:+;JtJl rilrl_;6-Yl iJlr yriil (OLS) 
=rUi ar;.i^.J grl. '.il ,',-l-.1 ;1.5 cI-H

lt = -2461+ 0.28X,

S.E (2s0) (0.01) 12 =0.98

r,--,i \_l €t = yt - ?, crt-il_,;-ryl _._.

4"20.
I(e, - €t-r )' = 537192 , Z"i - 573069
t-1 t=l

ar.:.','.,| q,ihll -tLnJ)l als,i,^ r_*J +il: (D.W) ocl.o-l .+*i !,:,cLt^l

J] o+ll-"^ (D-W) ocL-o-) S.: l+lr iail a-Iir 6:i.-,,r (%5)

du:l .41 ,dL:\.20

.,Je &', (Xr) 'JiLjl: (Y,) -,+itJl o# 4)l'll ';$ ,',-tr 
't*; 

:2.5 qJlF

:qJEll i,+Jiill

t, = 6.65 +2.75Xt

:+.,JEll taL J'^ll r.-.

D-W=0.8229, i.,.€,-, =ll0.2g i"l ,=185.6775. 
J__Z 

r r'r A r-l

drl:till e.-:j i_,pi ((-r:,Jr6 ili -tL6Jl elbr ;i .+_t D-W qats .J. :t-r. jrJb.d

..$Xtt ,-Jl+ll cf 4ls.-i,^ll oia i=llJ Lj)ll
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:)r- .iB: (X,)

Yi =Bo+BrX,+Ut
E(U,) = 0 , var(U,) = o2

-,rrr^+ J:!l a--JJl r1. illl -t\-6J)l C+ (Ut)

Ji3,,-ll ,in^Jlr t+-u (Y,) Clr$l J+ji^ll :3'5 cjl3'-"'Jl

:o'')l ;lr-:)l

-,5l liJl \-J;Jl ;i.r 5l :e:

0

-* JS jrii rlt q;lJl lLs-,;)l -il o*l\J L-DUI ,-il J.ill CFI :.;*lh'dl

.(Br)'(Bo)

.jj c+]^jJl Jj)*Jl iJub.lri-..J .'i' 
.u:,i: 

o:l:]l .t\j;Yl a]s^:.^;l :4.5 .Jl3Jl

:,li\ '\-*;-r ;-rb*ll "- "tsU 
,.r.;;Jl Clt'Jl c:'''ijb alr-"'J 't.rc 

't-:'i:

.;ls)l JiJ-l qis bt-r*r,,Jc +.i-il ei\lrll e* L-' 'ilSLll

:e.ri)l c-J:l;,1-)l a'll: 2:iiil (OLS) ":rLl ar:'i"'l g:\'-i!l .''-h :5'5 cjl3Jl

Yt = -2461 +0.28X,

S E (250) (0'01) r2 = 0'98

:ci r+-l ' et = Yt - V, 'c-,Gl-;':Yl t'r^-r
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2_0.. .1 20.
I(et - et-r )' = 537192 , Z"l = 573069
L=2 I=2

:..'!LJl

,r-i.,'l ,o.rlrll ltnJYl ilS.i. r-*rl xiilJ D-W ;ol r,! .,r ..-l
: C a;:t*.* (D.W) 6cl---y Lri:: $" l4i.l +Nl .9 qi... ("/"5)

dU:1.41 . dL:1.20

oJJhll ,:li)c. csr-) .g i...ll 6tqJJl 
osl_ea e;p lpyl .iL:tl,ll :6.5 qjlj!..-,jr

:+rrt;iYl

€ti 260,29, 148, -57 , -76, - l8 tr, 40, -8 I , -89 , 22, Bl , 293, -92,
-t57. -363

:ujJ^hJ

. dU:1.36 , dL:I.08 L$.11 Lb ,r,l:ll -tLl_lYl ilsJ. rj,-1 +il -i
..a\l cJ cls.tJt ,lo -ii Llu Lj)ll crt J.-Jt c J".j,t -,_,
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T hC MULTICOLLINEARITY PROBLEM
g!i$ JJr3ll eJS'it : u''JLJI d'aill

.Lri^ll 1.6

s.bi$ !$-fl '^tub2'6

s!i$ .r.rrill 6lt.b &lr'+Ul 3'6

:oJaill 'urill gtSi 4'6

.,/aiJl -r.rl.ill eli l'4'6

.et3$ sJaiJ r'uill 2'4'6

.eEll +",/aill 'r'rr3ll 3'4'6

.o!il -r$ll Ur. J ,Je r+;^tt ejtiill 5'6

:,r.hiJl .r.rlill Ur.J Jt$l dJb 6'6

'Firsch Jl+il 1'6'6

.FARRAR-GLAUBER 4irJb 2'6'6

.X2 cg[S g-r Jl+il 1.2.6'6

.F oet'arl -lt+il 2'2'6'6

.t oPL"al -lt.r3iJ 3'2'6'6

. sJa$l -r-u,ill

.oiis -i=ail 3'6'6

lJs& e+$tr 6-h 7 .6

.cpL.3$-, i!*Jl 8'6
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g-h$l J&3Jl lls-t. :u*Jul ci.ailr
The Multicollinearity problem

:L--.-oJi. 1.6

It+_.rl r_r+_l pr+ 
"t"=:t 

1b-rYl e ._r+ i.-lJl crl-:l_.1iiyl r,i 
",-i+rl_,!l -1ls)l gir , # a!.lil ali!., 11 ci ,li:^ll c.rbal.i ds r1;1 el: ,r_L'.
:,-11 gl ,o;,r:i

a*,*j * I

ol $:^ll i). jsl ji r-l_e 44S 
"J. 

alii^,, ll crl;*:^ll \i i^F :kcl olL. d_,
als^i^ ,cl;i .tL.nJ)l rlr.il+ .rLJl ,61;Fiyl orii cr_r_,rJ^ll CjJ jJl # a$L;

.The Multicollinearity Problem r oLill : r-ill +lS.,ia, .rc._

Y,! afs; ,JS+ Y alh." ll crl $:^ll rr# qrlill ',:ll ui JJ Ua ;-ll-i,)t J, i--,

e$l 'Jii^ll .,Jc l{!,fi Jii3 +r.: tar:c Jr,+ lj5- ir= Cl .i, d.rj_el .", i-

;g,l L,FY :i ,,,i..,1ltIJYl dr -,1.rl 
cllbn O3S; t- l.+lL; +ri ,'lJ- .Lj^-ij^ Jlg-

fJr'- dlJ,illl JJ .l+n i.liL^ll crl +i:^ll +,- Oi rl l.Fni ilil-*ll ol>-i:-

Clr_,rll 6lJli qrt )L rl(...i', q:1.;5Yl ..J.ll,ll ;,;iL,-, -., d)..-Jll l- F
dll...Jl-ii-Yl .dD<+-)l ,eEi)l ,ilI*ll .Jt *,!l ,JiJl o. Js L)rr.3 grL-.itr

.r1..,<ll c,IJG qf O"S'JI &.-J L^:g .18_;Yl 9-
1JAll:55r--, {ii$r o_,113'[j ,rl..ll ll$Jyl c.l+-,l_, L+! dl.aiJl lu .]rl.r., . ,,

i

I
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:The Nature of Multicollinearity .slaill .uijl e+h2.6

; 1i ";.+ dl1+ 4^1: 4+ti 4il.c' r-*-r J! qF-'Ll JiSi" RANGER FzuSH

.-.,\ +l-r^ 9r K J ei-l:r rl-.,/l -.ir-rYl eir- qf a.i^^5^I alii'"^ll crl *i:^ll

.-,ti,ll ailJl orA cr.rlS li]^i. (Xl, Xz, ..., Xt) Cr9^rll qda!'5^ll -.;h-rYl

.-l:,J:L+ -t\+J)l &\,-;i ett..ti,,- .*r*, :1 9i ' Perfesl ':"--\3

J oji l=\J .,Jr.*rll k-' '+ e Xz , Xr J3l ,..,)i^-'g 'ifu Y ilL-ll "ra uji

-3; 
&1. .+-* )3 q:\*-:6Yl crt;r;:^ll ;g eilc '':p'\jlr 'l dl-eJl ;l;-'Jl

.i\.^l'-ll ;;ib,rJt;-,+ti "o)t4 -it- l,61!" d'J+L 11 Cl ll+iJYl a-r-l:

,'t53-yl (j- qf fa;rc ;f ;ga ,iiliL- tJa-.;tii" Etl .JtS lil A:l 'i-"Jl tr oSJ-l

-,,^ dll. *gg,e)b: 'ellll J*illl ,rle I ,i"JS -,1,ll el^-i '-''*' 
ll 9^ a:'ti

:i)l LLr Jl jDu'

$!rjl unll ;1,i1 ff3,J:(1.6) Js-

!

:\'I
:L



cr+ \-l f- Uli .lr-i^ll -.11r-;Yl e:_r:;.ii.,t't-:b!Jl el\-i.{l $c.

jis---ill3 rilii"^ll *l ,l;,:^Jl o# qjJoiJl :Li.yl .it+_,rr uF-r+ ,i ,!ti .,;)

..il uilr^ll d a++"tt olr',1 a_.,GlJGl alL i ii+: -Jl crlJ.ta_:_1yl ++l (1,6t

,Js---t >tr(Xr) .l,ni^llr .(Xr) -,j;jlL JFr,l-,^,JS__-tu >,::.(X,) ;gjf;.r
.il $ijl-r (Xr) ,JxJl _iL+ dlJS .(X4) >_r:^ltj (Xr) -yr6^ll+ _1-i,--
*_r (X2) : (Xr) .il;+rr^lt ;r^iL,^ c}Si1 (Y) _u;iiJt _ib-:r.(X3, X5, X^r

6 r-itio -ur_r i-d!. JBi 4J (Xl) Jr,r:^lf ;i l;_, ..g_F!l .il +i:^ltr ;*:-
JSir J3t+ ,(U,) .;rr;.I Jr,i:^Jl ,i a.u>- .F+_r .(y) .eut Jr6-ll c,j
4lii1*Jl .:l +i:^Jl .J. ca!-tlnJl t'i 4l ,', ..,.,1j (Y) ,eul y-.iilt _J-

.(1.6) dtsill qf a-';;.

:s.hill JJrill ;_ptE &gJt .r,t+*i 3.6

dr ,Jli^lt J+- 
"J'! 

,!_r ali3,,*ll crl:#ilI ora+ r;ii6 ;i ,:S^ tt o- -

rLit-Ylr JiJLS q.rl;f!l crl_,g:^Jt ;i !r\ grt*ni)l -1Lor-,;yt 
-" ,i_i

arii..'i l-$J.:lhl ..11..,<ll ;_rts e+ \l_, C-rij cf cF'*J rr:l_9,-,i3.r rlrj
t- .sl.i,ll rr-ill ;-,;alL j* 6ir^rtl d 4JJJ*,6 cl_.,g:^S c.rl-+ill ou

.C.,till J:nijl .,Jc t.r_dl l.dlJbit LJJc ,J[=:*ll ,i ,,,-. 11 ._r J,_-,

++-.rI*.er3^lll qt' +1,;,*i3 crl +i:^S ii.j anga^tl crl;:*i.^ll alri', .,1 --

,J !r- U,\l^"ii iil ui:.S &Ul Arll:,;lJl r-)-rll a"r-' .'r.JliJl

.l- t:, ;+ln g.rl. ",al 
-r+:^ g! ni1r.X^ll 6$ t'Jil r+ptll Lrl .gi3,.iJl

.l,",Jl ,rl.Jl l.l-sJYl als^i^ ,xli ,:.,i.Jl l*l: ,.tl.lnJ)t

C, = Bo *B,X, +BrX,_, +U
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:Jls lii!

Xt = 2Xz
Or;

Xr =Xi
.,ts r:r3 r q+-9 .r-ll 9r3; lu

:olaill $rill elJji 4.6

:AbsenceofMulticollinearity.(,.LiJlr.r,3!l+t+i|.4.6

-:-iYl CrJn d Xi al$'"^ll olyi:'ll !S;,r ) L'rio illsll ou &t-i

;-)ts {ri.-. C1^; (X'X) iiri.a^ ,ru ,JSh: $t tW:l r:':^ll ,,-trll
:a;l\:ll ;'iJ'-I rib3

sY2 o

n sY2w //'r2

::
00

0........0

0 ........ 0

^ Ix,y
B; =*Ixi

(X'X) =
:

n sY2v...'.lr"k

r*ll3 L^:,,J LrX 
" 

Sr*' Ai 'i-^ll 'r3JL 911

:a.,ltil ii+^-11 +J^i 1b,; c''r t-"tl ':'",.''J (X'X)

(i= 1,2,...,k)
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ir-r.r e+ 86 cr9l3l _,pi;3 s,:.Jl -21:.:.iyl e 
jr.: Jj e+U \jl )-i JSI+_r

6o =Y-AiXi (i =1,2,....,k)

u'' 
'nj^ 

JS Jt Lr^"itl Y -,/r-:Y 4!t-t g.-tt "ra d,,L+ r9+*J I 'o cJ-=#q

.dii.,* dis.ir Xi i.lh^.*ll ril rraijl

:Exact Multicollinearity ,d.itl s-bit| .uiJl 2.4.6

ilJl # 6i.3ll ajs^. Jlc 4ini. alt-- s+ CSI el.'lt 3.,-i ll Ut.. dj

,6i ,i .,+il # 0# LE iJ"i 4ils :-e,.j i.Jt^ \rs -Lii 6irli la,l dlJj *-
crl +i:^ll dr. J6l _9i r-l_e ._,,' .lg.,.Jf .:JlqF .6+l ,ilii--,, 11 ol-x_i:^ll ,:s
4lul "ra e+.-Cl ..s-*!l ilii^., 11 ci 'r'iill ,i ,*citt oJoi .+SJIS a]i*-

'C K, !CiL". c,ju-:ni. r99r- r,'-'.^ ol.i _;lr-rl e.F rl+-r crp

Yi =Bo+B,X, +BrXr+U; ...(1.6)

:e;lbll ii.^-ll .-;1.J.+ 431J"^ jriS aS-J d!
g : 1X,X)-rX,y

:ii-li.-.ll J\r . r'r.;-

tx,xt _ pxf Ix,xrl' ' llx,x, Lxi I

= (Ixi) (I xtrl-(IX,Xr)'
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Xl jCi6.,*ll ;;,,ua.ll d.rl:lLL rS u# ;*6 :"Jo'i a-il'c r q-+'Je

t,J \J \-de -.,+'iJl

Xz = PXt

:Jrs: lX'Xl :r- 11.i ,Ji--ll ,f,rL.; Y 4!ti u$ *;-''bt p d';-

pIx?

= (rxi ) (p' r x? ) - (Prxi ltP:xi I

'tl,x? )'-p'(Ixi)'

;.tri.- ll ora,r-c^nj (X'X)-t a!Ji.- ll .ryJ'l':t\:rr:' '''Jt5^i)'JllU1

,t\.ilq ;\L'-ll OLS crl-rrL .Jo cJ-'^--]| 'ifu ) a-,lor ;r\-:Jl i-i 'gii lt+

.6\Jl :r':^ll +Lrjl -t\-n;Yl ;'Ltr '"-'' OLS Jl'dis 3 = 1X'X)-tX'Y

:NoExactMulticollinearity.tlillJ+9,/a$1u1113.4.6

*r oLijl :rill .ip, e$l 'r!-Jl s1l oJl. i Ot-'I ' --:+

-+Jl1 i$tr-ti aU.' Utr dll.A ilil ,/: '++L'll ;l;'Jl qf trBr'3 Y ;E-JL=

-* -, )) ur-,-$-ll J*:iJ,In^Jl ,-)$\Jl ',r e ilh"*I| crl ul^]l ;'e a:jlii-'

; roinj cl ollr a^-E gr\--nill .rsJl 6\*,l-2r rJ-JJ esl -ur oJ';Jl s*Jl

-,:s^]dlr-9r.l3.hjlda+-r.Jd*lloJAdl)-j]i+^Ji+^j]l&J.Jl6ub

etx?l
p'lx? 

I

=P

-0



iJJFni. o# 4+ ctj'S; g.rJl C+Jl Jj ilul oJa -:rr,.irtj .Lrl -,f!l

e+.-r!, rt] J1c 46lJ q,Li t$-ll l;Jl llr-:Yl e iF *t' _rlsl

Yi =Bo +8,X, +BrX, +U,

al1^^ X2 3 X1 LJt;;;j^ll ahal.i . rS rJ# Ll: _rp

Xz:pX, +V

Ix,v=Iv=o

:g!.--:.Ji..o:iyl'9 ..lCl CIi

lx'x1= txiIV, -IXiv,

:.jYlS {iJi^-^ll rr- o Ll:S d,6^J 4+

lx'x1 =l t"l tx'(Px, +v)l

l: X,(pX, + v) | (pX, + V)2 
|

lx,xl = | t"l pIXi + lX,v 
I' lplx'+lX,V p'IXi +2p!X,V*IV'l

lX>( =p[>(f +?pIXvD( +IXiIV'-p [>(f +zpIXUxi+Ixiv'l

6l \F-iill

,i ,:Ca-""

c.Pji: dJ:
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-,r^-ll gjL^*r) (X'X) iiri.-^ll rrs-c Jti v2 > 0 ..,1-r lxi > 0 Jl I ^tl

.(X'X)-t u,,JS'-Jl .,Jt J'^-=tl Jfu lsAJ

:,rleill rrrill .r3+J,rt" +l-t*lt ejtiill 5'6

j Crrdll ,ils t U;i ;,,-:Il ee:1$ill '; t+ OLS c"l-'riL \^i1 --'

l-;r +l;* c) i! ,,;S^. #tr d'gl 9i ;o\iSJl 'i li ''' "''(r Y ejsl-' 'i'6Jr 
rr -

--S,:JJ ,J-i\5ll+ i+i (X'X) asli'-..Jl s.-" ;G ilii^'*Jl c''l-'pii'Jl ;;1 l\=0,1)l

-r] .l+ \-. i-6-r # "U 
d'r+ '(X'X)-l a'i'i'- ll cr-6'- r'-olje t-Jt dlJf

-r+ ,J!l-t ,dJii'j'^ll cl;Flll ,-.1g\-nll +i -i'-^ F tl 4-,le 'J"-J^ll "t:trll t\s-ll

-.o+ !Jl'- arc. 
;etl-: '6)t'-') -*:p 4JJ\$l otlilt -+--;:\;-'1 C "-)rt+

.11 y ijJtLll-., 4.,-'i.-ll (t) pp u'6\-n a'.,u girJr \5r alii-'*ll .-il +-i:'ll

: j-;,^.,tl rJ 4;Ji'-ll-.;;; llliiJl '-i:s' J \Lr d'''hl! reil 4:ll5 'i-lrr'Jl
;; ,.ll crly;^ll 0# 4^;; grJl -tl-,,;Yl 4 \49''- frt ./ '''r"'ll tli u+ e

-a!: ai$.ll JF n\*,W J ,j:--Jl pi cl^-: t'-lJl r--- JS J t'r-rl tJrll-r

.+r+ grEiJt ,rJc rlJe)l LJr..o

i-Jl o:r qJ 
-oJriill 6:jJl dJ-\'- clF O) d >l'in Oi r-') ti-ar

:Ll OFti:,* .lt* f' l- ."t' :S. 
'Ult ..;*" 'var(e) = co r B = 0 t'l::S

-A L"r:'t ..f- E(n; = g ;i gi '; j'p:^ -;c e-;riJl c't^I'-Jl -'-Jrfi ii -i

-r p r,3'i ) jl.3ll fr'l 4'61---)l aJ-\Jl O1' +je sJrll lt+iJ)l
..t"lJill
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4^6. J;c aJS^i. OA .,-LrJl LLnJyl .ji J Ar\i#jnJl cLlJJt Lrrarr J+in _?

:;L{ til
Rt, *,,*, ) a*,*,

:..1ts lil ,u,l+Jl & -iv..,Al Ri.*,,*, .9rl*,l ri "l.i 
,*,*, ,j q'\

Ri *,.*, . .*,*,

:olrill .r.rriJl Urs Jt+il 6jh 6.6

ou p,.li cJjl'r,i^^' uSJ,J"ill jr-ill ,-it-i;sY ol;ls;Yl J. rr-c 4jli r.

. - | I -. \'
'(JlJtJt\ )

:Firsch Jt+il 1.6.6

tl.6JYl a;',;r,rJc ,'n"i.#Lill rr-',ll ;JJ"i,.1l J JLtiyl lra u_ir
JL,".,l ClJill dfu 4Jlcr ,Ri *,,*, lr-rll &L-,:--c )---;i Xz sX, e

:olj ol.iJl r.r-ill alS^i^.l .rlJl Jlrii)l 4r:)l J,.-U-;

Ri*,,*, , rxrx2 , Se t'JlJ-Jl iIJl

dlJrj a; ;rtir-,Yl ,.lS^J Y o:_.p^i J.-[irll oJA L].c gi Ol+ ae.J Oi ,,,iJ eS_.
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.i ' ;., jA $ ,1 k- gA $ ilii,.*ll ol-.,1rti:^ll dr+ lljlYl -.r
.LJIJ- Il laotLii 3i c.rr lJl # J:1j3 Y ri clji U^ f -J!-r

,;1 -tlr,i-.,1Yl &l--.,'lj i+*, i'ri:,. ,R2 rlr-i\l JL.L- fS OJS L+'l -+
.i^(. ;acj i.i$r J;c ,i-9S $ ejbllE cll.: g^-r Xz -r X'

-<-l\ i'j:j ")c,i aj)3ll J,.-U'JI "JA JIJ=];'o!l ','\L'''"-'f-.r-'!l o' (\J

.4-olc O^ q'lill u'ill 13,;'3 ,rJc

,+i^lj JIJ:jYl i.J:L- .b+J &Jt c.rt -,rF-Yl lr'C UiiJ ol;';)l 3+-r

, F! r-r$ dlli + i ;rr ,rJc ili3"*Jl 6lJ:n3^ll cJ^ (-}l 'r-1'g eti-Jl

i-:L- Jl3-, i $lc ;;HiJl 4$1. -yl :++\Jl .!-!l ,+ ,t, "'rYl

--o 
a-e q-o+-o Jl*'i-,1 JS+ ,cjt= qf ,,Jc-l .d\:ill &ii .# Cl Jlr:jYl

j 4ls^:,^ll orA 6-) Jai i-iFJ ,LrLill :r':ll ilS-L ,*i\-iis) l-J\Jl

i-:.,-^ ,1' .jr.-.il ,j^*btj fill *,j-!l ClJill -: )ii Jlr-:jYl i-JrL-

:jj: ftr", p ror.:.,rb ali3*"-ll .:rl-.,14i:^ll rr cis..& e$l '+i:Jl ;lr -il

.--;L*ll olJ.-!lj.R2 r-y:-e',ill Jt"\'- iap eF LJF \+Jc .J' t''Jl -xJill

, ri Jl ,Jr\Jl J1J1iI ol-)--L rl+ill i ;"-e ;lJ:-r)l dj]-lJ ;Jjill d-tll

- \-rs...U c'o;rii^ll ,:.rYltJl ,rt'! cJ" Vr+;U' Ln;.i3 f\:; g"S '*Jl
: oiVU'"jEi-ll 'o;riJ1 ilrlJl 'u;
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t'! l(',\J',. d,^ )Si t<+ L-ut .R2

k a--tJl *.,1lrr:Yl c.rl .l"J i-, ri J1

6 rrr-ill &t - Lr--! .1*lj gi ,l3i

.6-,-i ;:.L iJrL.

dt! q-,!,-ll otLr!1 OjS Oi :l;-jLi

.,.s_.,;oi 6_.r"rl ilrL- +! r*ir*u d,. $i
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:r,6)l aJ:\Jr b.l .rF 'iljJl 'JA e:;y e't

Y = f (Xr,Xz,X3,""''X1)

:,1",:)l cl1^i.l\'' ki'.o: ;4 (Jl]l-,

y = f (X,)

Y=f(Xu)

Y=f(Xr)

-! er$ s:.,oY =f (X2) ,v br" Jr,.--Jl 
"s4 

d\]ill lit i tF;"b:

:!i ,-,;U,i)l l{& f-,+: )r+ }:3"L)AJS .+p \-,lc ' i," i-l i-J:\'- tjt-:it

'+J+ -,1;i3,o' 
oJ^' ''J 

'-j\"b^ll J+ii"]l Lirri6lFy ilS;'ll csS

-J) .r>!r j:;:-lrJt ilii"^ll di 'r;:Jl i'iL;! d !*:-ls ir'i uJl: :'13

,r; 't1.;1, R2 ii J' ki^ ..Js -''Bl -rtril i b-rgil i Cl a-lr\Jl

i^ i.lr\, Il J) -iU^ll 'iiJl J'6Jl -x+: JlJrj)l dii-lJ tl-' #tl
:a;)l cr)tJl \iir tl-,r el :;r" -* tl

-/\-- a.^+,./ 
"n'J 

gi -,;t't-:)t 4JrL' J Ji:'^"ff J$3^ll iiL '! c.,-ti tS -t

-,',^:..11 
,JftJl J+r^Jl ;tl 'c',t't'^ll # * J+JiJl ;3t 'R2 r*--' 

ll

.i.* ,*'-,

-r\r- a-.re ,,s d""-, gi -,,tr-l)t iJ:\" Jl c)i:-;f J$ill i3\'4 cart C ll -2

-r'*Jl J*i^ll lra ;\'i '-,11:-:)l 
c'r\-L- rS tF ;i-5'; )3 'R2 '+r'iJl

.iJ:L-'ll d)..4ir= "'tJlS 
4J i+\^ 13 iS-; *l+
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g-r ;tti) pJiisll ,rJl ;lr-:)l iJrL- J c.n;f ,J,.3^ll a-il ' I c,ri t:1 -3
+.,'ti ,a;rL^;i)lj !61.--)l i,J-till dr 4JJ+". Jri. le l-:r I .. .1D[,.ol--.Jl

._,/r-,Yl iJrl-- d'rr+J ++L Y: \l; ;c. ++
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:cj J.-Jl ,,Ic .iul aJlr., a'-\;'ll-r aj')l c-rl:!Jl h:l c'>-1" l:) :1'6 clli

C = Bo +B,Y +BrL+BrP. +BoPo + Ui

:,-p:jiJl i.l:\.-il ,rJc. 
1r\' * .iJl:ll ora ,,)c tSJ*Jf C"\'+!l ilJt

:+'J\Jl

C = -13.53 + 0.097Y + 0'015L - 0'199P' + 0'34Po

Se (7 .s) (0'03) (0'0s) (0'0e) (0' 15)

q#Lil. I dJll

fh,ll

1993=100

Po

ol",Uill t'jl
o DLII

1993=100

P.

.Jl-Jl I
I

4lit-Jl I

L

T.lrjitr
Year 

\ t"'

,)iJl

gti.l
Y

17 .l 92 94
l 989 8.4 82.e

21.3 93 96
r990 9.6 88.0

25.1 96 97
1991 10.4 99.9

29.0 94 91
r992 1 1.4 r 05.3

100 r00
n7.7 34.0

r993 t2.2
10140.0 l0l

l9e4 I t4.2 131.0
44.0 105 104

r99s I t s.s t48.2
l12 r09

161 .8 49.0
1996 I 17.9 lll

ill
51.0 t12

teeT | le 1 114.'t
53.0 t12

tees i 20.8 184.7

:;F LrD\^ll .,Jc .l\i:!r allr ;li 'a;r\-ni)l 
a+J).,ll p:rcl^ !:sr
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R2 = 0.998 ,L5/ =2g.l5,Iei = 0.3:, DW =3.4

'C L,,Jc.t^--:,ilrL-ll o3a iloi .5.r- _;Lniy drtsjl ,JtJI=t,ji+ti.,r

. Ii'(k-l) 28.15t4a=--- ^ =i).tlfeil(n-k) 0.33t5

ri.si4lul lra cf-r,5.19 *+ 
o/o5 e-,u:- L5 q1-^ & a+l:.+ll F 44$,ri J.J-

a<+ c.r r.j*)l."ll ,Jc dtnll ;,g +Dl.c 5i y o.:L eltilt ,Ho .pr_Jt i--_;y
oia : o+9 rlSlill ,Hr ..!+ll .)bljl glrlilj r6lii a* u 4lil" ll 6lJ:'-ii^JlJ

rys: 0.99

ryl.:0.98

ryps:0.99

eEJl -$:^X

rLpq:0.96

rLps:0.92

Ip.p6:0.99

-,11r-:Yl +lrtr- jriiS u +Y qrl.ll lt=nJyl ;rpL C+; cr-il-t
:a;Jt-rll 6YlL"Jl .rJr J,-.1 dlJr.r_9 ,;r- ,rtr .ti:* il* 1.JS f

C_

Se

C=

Se

r)

2)

-1.24 + 0.1l8Y
(0.37) (0.002)

-38.51 + 0.516P.

(4.20) (0.04)

R 
2 

= 0.995

D.W = 2.6

R 
2 

= 0.951

D.W = 2.4
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.\ t =2.11+ 0'327L
) ) Se (0.81) (o'02)

a =-53.65+0'663P"4) Se (3.63) (o'03)

1;16ll rit trl 'L]'.Jl

i-ib\-, -.fr-:)l Qle

R2 = 0.967

D.W = 0.4

R2 = 0.977

D.W = 2.1

,Jc dDd-)l )n+ 'q:\*o3ilJl 
a+J}n}l d -1 ''' r-3

q1Jc-o-;ri'o i'-lrl'- cJt*bi\S Jl)---j)l a-J:tJ J-ill

:,rrYt Jrr+ll ,,ir oi+. I \J: kJ eJil"*ll diJ:fiJl

R2 D.wP.
Bz

L
Bz

Po

Brilrtgil Bo
Y
B

0.99s 2.6

c=F(Y)
-1.24
(o.37)

0.1rE
(0.002)

0.996 t{
0.126
ro ol\

-0.036
(0.07)C=F(Y'P.)

1.40
(4.92\

-0.034
(0 06)

-0.037
(0.0s)

0.996 3.1

C=F(Y,P",L)
0.94

(s.17)
0.lJd
(0.02)

0.319
(0.12)

0.991 3.5

C=F(Y'P.,P.)
-12.76
(6.s2)

0.104
(o-ol'l

-u.ldd
(0.07)

0.998 3.4-0.199
(0.0e)

0.015
(0.0s)

0.34
(0.1s)

C=F(Y,P.,L'Po)
-13.53
(7.s)

0.097
(0.03)

*+,/ i$*i5.,.\,i t ", lT',i],i,fli*.. ;l ff ilr f qf 
A 

^''': " 'i'!^.b,ri * -tt ,,R2
<rl-rl'^i) 6lil Bl -l Bo 'c'r)-o\""tt 

gl \+ Jt 
T=:. r, ,

11 ;- -,+i r, n, i-o,ir.FEJI t'-rbJt i'ul 91 u '4si'-^all
. i. ,r r'.. i.'J .^l

,Jgl:ll ;," lJ:1
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JJ"-!IJ, P. ,c.xl)Jl JL-i o# ilJl -tl=6Jyl ,:,:,.u,=,dlh, B:: Az i-,.' i tl

,il ai rilr c.rl J,. ^ll o:6J crly$t ,Jc cJ *-sjl ,.... ll J. dlr-- l-.. ,L ,ilSlJl

.g1l^l'.^ll o*l Br &tJl a-p .l^ _Al g_,11;,-.tt i-Ulr 6! elr,
.P. .ep*)-ll JL*,IJ ,C ,q,s){i-Yl 6rriill cr# -tt+Jyl .- er_!l+ e6l_r

cjr.-!l JFcl afutulc.r -i'l:., C Bl LF! Of yJ .t- ,a-Et-Jl Jr,.*!lr
.L ,;gi.Jl Li..u l-rrj o:_9;.rJ 4+l.r y $lj Jbni. , L ,il3lJl

.ilrlJl qf ,.rJi!l CIJI -,;L-i ,Po ,rd,3ll &EJ, L J+ii.ll .LtLj .jl

eLll Jt-i i"t' I rr-r !r\ ri t-S .ii"i! a_.,_-"i, crrl_.l R 
2 .u ) ^ c.,| lijl,

er-!t .irll L o J,!: Lli^Jl crllL^,i)l ::.i: clt-t ^tt .]S ;i ,po ..9_.6!l

.4;il---yl
aIS;. .tLr g.^-; ,ii[^,*ll^cr'-f i-itS A.!lJl+ tlr_,:yl a_lrL- f.-i

.82 , Br c)Ll*^ll ir^"ilt -o t+ti,-, C,+ill :r,-
a+lr_r ajl -,! c+^ai crlr ,*-rl , A, ,L ,iljul ..Jr^-!l &L-- li r S

.L ,cli[,."^ll Ui:^ll .l.l"-,] d.,So

:a+lc LJJ^-=ll JS+ t- LEik .4+lEll a-{).'ll U-rb;i ,:S+ ettq,

C:F(Y, P., Po)

c+ |.r!Jt $;ll ;l E:+ illil 1967

er! ary_,rul oJr3 .FARRAR and

:FARRAR- GLAUBER 4iJL 2.6,6

rb -oy ..1:! ++-,Ltl orA cr r-.jl
GLAUBER d$ 6^ _;lr--,Yl e 

j:-
:oa a+-[.ll {3l-;li,r1 liX .r-,c
)'.Chi-Square ,X' g;K ey _,rli,.l :Yri
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.F opL-o=l -,l\'i:l :tgl'i

.t oel'-a's'l ;U'i:'l :\:ll3

.,)-ci dJllll diJLG.)l gr ;t.:6il cjs ot Jb*)l tJ^ o'+ Jruil-r

.Chi-Squlr€ c X2 "tV HY 'l!3it l'2'6'6

;.rEff :urll d(;" rJ+J dc ,1 t*.1l 5r-"\ JLliYl l:-o ts-' '"J

:a;)l c,l J.;ll ffo. f e+ ':F:Yl lra J#tilr ';riiJl Crr"rll

t\+J)l di-L- Jh; r:- ll a+ i-, 'lRl 'sLill -tl.nJ)l ::"' i'^"! '-'\-'- -i

.'"r- .& ifi:.,.tt ..il=,g:'ll O^ tlJ;'l^ cis c,l]+ 
i't+*!l

Jtillul-idlJ.C+--ollf:L+4-'il'+'iJl;4'ttrj;YlJ^t-'-t-'lr-':
,-bl .tA,-iJp.E J.-Utll A+i' t^l 'r-l-l cP;-r!" ''l-fr'-ii'-::r'-ll 

q''"#-tll

.g+.Jt r-lil e^

:L^l irl;-Ll J#*;Ji r-9p'e -'l\.,ni' 
)l tr-rq

.ili:.,^ crl +,:^ll i .,}c "*! Cl :H6 '6:'Jl 
:9;-'p -l

.a$1,,- .11; 6lJ:n:^ll i ,,}c ,-ij1 :H1 '+!',,ll 
'\-4nl -2

x2 =-[n -r - f tzt+ s)] . rnlnl ...(2.6)

t ..li '' 'J-

.(crlra\-:,".11 sc) i':r"'Jl ,+-- LF"3 :n
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.AJiL".ll olJbri:^ll $c. LF.o3 :K

4;uj+Jl  $j+ll crU.G;Yl d-)t-l-- a.iei^-. r'-J o4Jl +-JJL;CI:lnlRl
:+gYl

[-t 
t.tz r,,, ... .. r,u 

I
R = l 

rt' I rtr """"'rtu 
Il:::il

Ltu, tt z rlr I l

rxtxz

I
-0

"-S:,- 
lnlRl a^;. a:b C+-toll r=liJli ,iJl o# 4rl 3r- ll i^Js,', ils l-.-l1

.l-5lr a.JL

'C l.s, . lnl ,-Ut5rVl }r J 6YL' dX ;;1 -''.J,''.3lt .F+_r

Xz I Xr &o/o100 iDl,-ll  F Oi o,+ 4lr a'Li lRl : 0:''- Jl +^+ cr:tS lJ -

; uiill rJ# it;*+Jl -tl+JYl cJ,.L- .,'$3 cll.l_l fb ,+loi l-r.3 ' ie gi .

:..11 l-S g z.+---ll \lrl a;91*
J \_-

Ir
lRl =l

lrxzxl

;-r*ijl c,1,.1 .tt+_,rl rq+J erc ellr ,-p,- lRl -- I ,ll+J)l L- i.i .-' ttS liJ --

)i. Ji,-U jl-". cJrJFi^Jl )l J+ tl+iJYl L!.1 .,..aJJ; q;\ ,X2 3X1

:ob:i .t++^ l.oS_l rXZXr = 0 J .*,*, = 0
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l1
lnl =l

lt*r*t

rxtxz

I

I

0

0

I
-l

;i .g+-.-Jl r-lillj Ji^-Jl cl4 zJ:.sl -tqiJ)l rr-s,-o a-"L! ''' iL( lii -3

-tr+J)l iiJ,'- 
'b->J 

Jl,:i)l ci J.i 1tr| ,-r rr) 'rl lr "i* ' O < Inl < t

4+-..,,--ll X2 '- )a.b1-l 6U;J"ll Jtriil ij^^5^Jl-, ti''u c'''-'lSr CIJ 'r-Lill
.(2.6\ iJrLJl tlri3-l-''

!-r'4+-,rr J p4+Ji,'4 O-fu$ a+l-lt+Jl t{1^+ g^ O-ltii *Z a^gt .''\"3'l r+-l

.k(k- I y 2

J+r: (Ho) er'll i,*Ji 1*j la+l-tt+ll l("IJ" o dr JSI ar^n- 11 i'^+ill cs\S li!-i

J 4lii,,-ll crlJ:ni^ll dr# ,ts r:': ilS.'i'^ dlLin dJl ,fi (Ht) 4!+-Jl 'l " -'ill

J+r !J:.+Jl \.F^:,s u. Jll ar^,n: ll X2 1414-6 eJl. i oS'lL +-l 6rj^iJl

:t$ LK_r .a16.,^ll ci ,Jit ll dlJ+ # :rn ils..i, dlltjA ,-,..,J1 a--i1 9i (Ho)

J.rJl ::'1ll ilS.j,. i e egr g)r W !l:t+Jl F-')Lu i':'-,rli' 4+ ,,^''--ll 4^rql- 

:
' L'i'l

,2.6 ,J>-i^
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[t r,.
I

I r., I
R=1.'

l':
Lrr.r ft:

t'' I

,l' I

rrz = 0.881I

n = 15 ,

:is)l cL &-ll l+i dJJiir

= 0.9866rr: = 0.9399

k=4
, t23

lRl =

0.9399

0.9866

I

r 0.881 I

0.881 I l

0.9399 0.9866

= 0.000969

x2 = -[N - t - ;(2K 
+ s)]rnlnl

I
= -[5 - I - .Q(a)+5)] In0.000969

b

x2 :-lt^-:(13)l - 6.s3s
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X':-fl4-6.5X-6.939)

) -^
X- =)z

4Jrii,'i csj,,-+-r 6 g:Li Clr (4X3)12 +>- &1+'1{ a+l:+ll X2 i^J! l-i
als^i- r3r;j dii:;4Jc.J .Lq^,:^il X' ,n;--i ,r+-l 16.8 ,''+l 

e 
,ll %l

.ol:Jl u;ll

:F oel ' '1 Jt+]iI 2'2'6'6

-'+ill -!r-., J*!l ,.,t]^1.r 
e ldl q/ ,rkll u;ll ilS,i. r1o-9 iJL ol-l

.-i !r$r (K) ifi:.,-fl ..rl $:^11 u,o oJ+e 4- Uti L+-,1 +Ul (Xi) dtii.--ll

Jtt-- -l---i=l ,.,lLi., t'JlJ (F) Jl+il 1-D-- dr lu ,"+_l ,ilSLJl gl '' -l
aln*ll .il r ;ii^ll 4Jr+J (Xi) eiJ---oiJl *f J+.JS,-t;1 R2 :r':^Jl r.rr-ill

:9 _.;I-ruYl lrd 4+Ljl 4iJ^-Jlr (K)

(Rii xrxz *,. )i(k - l)
Fj=

(l - Rli.xrXz...Xr )i(n - k)

J) +l\* a+-r- a+-rl !l:.+ll F-+ 6. .t-,6 (F:) a-;-! I r-'-.,i

=i "ai; ri Jrp r-ir6-r.g^ 4r3i'j csi." +-, eUl-t L ..,ill (n-k-l) ,(K-2)

:O:6+;JiJl +61^
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Ho:R'xi.x62...xr =o

H, :R'*,.^r*r...xk * 0

.ti +i H, J,i6J Ho d.sj a:l:r+Jl +ai.ll 9^ J+sl i+^"i..^Jl F i^j,', il5!, l\l i

F.:rls lil Li .'li',..,J1 ril;ra:^ll a++4-'--k Li i:,J4 LJi1*^JI +jj^ll
; ' -. 1 | --e++ 4- lrl:. Lr',, Y \ yil .rl ,Ji Ho il-'h a+l_rr+ll 16-.ll', .,^ &l i!,i-^ll

dJl sJ.ijl s-ill aE^i^ r-r+-l+ 4l).c 4--l r*---+li i ..r , ali]*,-Jl cil r+ilI

6:3^Jl os ilii,,*ll crl>rti.3^ll rJ. Jb\i6^ JSI ,9t ll _r_F: .e .J^ill +i-" o_rt-:
.rl;ilI .r.le )S irr . ig15^11 alifu,^ll crl;+i:^ll ,r'-+r,l,3 +.F

:t oeL--l Jt+ji| 3.2.6.6

clJ+l Clj ,.'lL-,-' ilsi*ll J*-.' ;c ile,.-^ll iliij*ll Cl-rF:^ll r.rrril,

t^ 4+:iJl ll+JYl dJ-l-- #,.J' oJrt 'i,: gJl_r (t) _,,t+'i rA _)=l JFiI
crl +ill i* .rl .ibl;'rsq "orJnr- 'D)y-a: (r1) a-liii*Jl crl_.giJl d,1. d.,j-l JS cl+

:rli,-)l lr4J A+:!-tl a;+--llr .++ti e r_ril ,r, alii*tt

: "(*,rtlg'...-I::1

: j ,',r-

qr ,'i J.rrcb Xi , X; ,jgltl*Jl JrJb,ij^ll a)# .,j-Nl -tL+jJ)l J-L--^ A^+j

f,ij

Jtt - riixr x1x2 ,xp )
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.S9*-r (n-k) a+-r- a+-,r+ a+l:+ll [i,";i 4. .,,-lW t,j 1^*r ','L--"is'l r+J

:.tri*-2ill .r'i 
"'.at-,; 

,i .Jr+ 5r-il  +'- a; "i'-
Ho :rxixj.X1x2...,xt = o

Ht:r*'xj.x1X2 ,xt to

,i

:

N

Ji t'i Ht Jli6J Ho ubr;l a+l:+ll a^,ill dr i i.. ""'- tl a-.,-ill '-' itS lri-i

dll -tl+J)l ;!s ,;*Stt-, r .qt)'a Xi .4 gr;;gi.fl dr# .j!l lLiJYl

_,,-,S, .a+l_l+Jl l,',lrl s 5,--1a-,^n -ll a^;ilt giS3 Lr:c Aj;'- JP t-{!+
dii.*ll .il-rrri:^Jl ,..j!-+r.16 f+ "i'erj^il cf 4lii."^ll Crl-.F:^ll ills 4+Lrll

R'tri*

.\+rjl :rnll ilS.i,^ JJ"-r *f ,-'ii..:.O:ll

:KLIEN Test ,6$15 Jt$iI 3.6.6

.t\L + e+F (qrl"rll :Sll) rr+: cp ' L'i'<ll JLiiYl l\ t ar:'i "'J

--L- ..rlS lrE .alii.,^Jl .il-;,1^ll r.i# l"l+J)l &1,- e;,o e R2 rl''--'t1 &t'-
:rs qji+ l:xs aiii,.-ll ol-.,pi:^Jl ;,g -t1.,:-,1)l &lr- e;lo rJ J*Ji ft2 rr''--' ll

:\ . jy J;e J,S; -r1 -iy) lr6s ir*r^.tK cil qrl.;jl u'ill ilS--i,. Jr+.j
:oi
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:s-hill rrrill ils& l'+Jlr. 6jh 7.6

;_.,plJ.ll 6lJ:fi. d1c 4SlS 6tjb i!L:!+ ellj,'rlJl € 6;*,1l i-lrL'- -l
arUt + l€+1. rrlri3 ,r:I Ot:!!l rre 6r!j i!: 6l;riJl rlr-,;r :l ,i-,j,r^ll

r> JS r l(i 66.1[ill a'^Jlr i.+Jl c+' J# 4,-se ii). r-*:l ir,li r.liilf

r> u4rii .,Jc -l; 4+L;J ol-rL- ,Jc d.-.Jl -: 
t t< ii-J'll

'c'qFI

qt' 4ls.i^Jl JJ+t os ''r,'i"i #l ali6'Jl^ll al;r'i:^Jl ,i liii"'*lt Jb6^ll '-i\ - -2

-i:- ;i iJ ..S-,rl als^:,- als^i.ll Ll5ll ha cj'i, t f- Ulli: JllJ .e l.^i-ll

a:c) .:,1.-dl als..J.^r d.r-l+ll Cj 4t-,19*int a+^ai at ;;'- qJii-*. -ui.'
.,-i 6lJrill jc.-i LJI-3-| rJ^ ej L (e.r .l i r-"eJl ol-.;9:^Il qJ\-:'rJ

.ajlJl d1l3

.i.J.-yl crl;i:^Jl ,* V* c.,[i-e-!ll-e,,'...ill 
"]L--,..L 

illJl js-i .J-;JJ .3

,.JUJI e rr ill JBJI ,Ji#- ,+i

Yi = Bo + BlXl + B2X, + U'

la-., ilrlJl .+-r.5-l pUi^SX2 )i,. dS3lJ alii^., Jl .il;F^Jl r -l ,lr "r'l J-1"
:oi)lS-9 6+5 drl Ujir. -tt cl.-.:t

*=8,**t,*+B,+Il-

253



YJ aJr\+e)l OLS cr:;s si ;;"+ Y :6 -V$l e rr^ll ,i :;'1 a-;i ;;--e
. I.J. ,

16l ,*'J- 5-l- ll.-ll 1r$.+E;l+ 'rll"+ Y ti) -*-l-x"
L

E(Ul ) o2 2
=-_-- 1-(--x; x;u[!-'l'

Ixz,/

i

,l

l

'i

..EF aK^i^, aK,i,.ll Jlrl.,-,J 
"-'q 

t""

js^- Xl"^i at"J.Lll ..i\:rdl , i,t--ill Ji-J-Jl d.lbb e.r# 6-.'rll '-rrLl fl\.l-l -4

-o_).riiJl a-6)*ll e 4+r-LL!l ll-it'Jl il*-ly 4+Jr:-,J A-Ir-ll el-\i:--l

;-.;il eD\':-,X*dl Jt^ll 4^l'-;lL alr:"' "\S {+i'-,ll LL-)*JI ;}-l-l

-}=:ll C* a-D\Jl y a*;!l el.tLll 6L-l-.p u- rl--+'- J-jilr 4!-+-

.i+jll &LJl 6l*,1;: 9. ltiJl-r ;-,r:'ill ,*iil Jt'-YlJ
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OJJI 'iqJ ali..Yl

.Xz ,Xr ,Yi ,c.llg^ i-^il i!.jJl alJJl dr+J Jtill Jl+ll :1.6 qJll*.Jl

.Xa ,X3

.,#l.;ll :r'ill ilS-i, r3q.i ;l-i5.1 :,-r.d.b.oll

t\-FJt - + d$J facl-5;l c+ L-, t+Lill :rnll +lS^J'^., '' ij l:L :2.6 ,)l.F

Yi Xt Xr X3 Xa

6.0 40.1 5.5 108 63

6.0 40.3 4.7 93 72

6.5 47.5 5.2 t08 86

7.1 49.2 6.8 t00 100

7.2 52.3 7.3 99 t07
7.6 58.0 8.7 99 tll
8.0 6r.3 10.2 l0l tt4
9.0 62.5 t4.l 97 l16
9.0 64.7 17.l 93 119

9.3 66.8 21.3 t02 t2l
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.tl :+y ,Y .i.ir'- I'l- ,Jc ,..lt^ll illr Ll-,n nbn-tJl :-i at-i '3.6 ,1-Jl
(.,Jil LL -,p-,,j .X1 , iJJl J,'^., d k+ Ot-i-1, JJJ-,I-,l (JC^l.c dlU-6

:'tUlL ^tl

.ii)-'Jl drl-.L- -,;;rin -l

Jt ii-yl O.;t csr-l alr-',^.,l-r ,+losll s;ll ilS.i^ rj;3 ;\-r1il 2

.aK^i.ll rj,;.3 iJl.' ,J !-,;-rFl crlJtJl ol-r+l 6.

4-,\il1

Yi Xr Xz

9 I 6

7 2 6

5
a
J 5

5 4 2

4 5 I



OJul gr,'it* de iJli. :eitJl di.4il
The Heteroscedasticity problem

.Lri*I 1.7

.iurq rr OitI i&i" I4+L2.7

.iur.q rr oJt+ gq-,i 3.7

.ir.lrl .tr o-.r1# siv+:<l 4.7

.clilsst JieJJS _j+iit 1.4.7

.a1l-.X+-J ,,.i!l !|,+tl &trj _jSil 2.4.7

.,..JtrJLi tl+il 3.4.7

.J-,+iI{ d6rJ,L 4.4.7

.dl_rl+ Jt+iil 5.4.7

.O1trll o-l+ p.rc iJS^i..n i-tt . S.Z

c.rflt ills i.tl."Yt O.Z
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i)..trJl U-hJ ere a$'&.e :eLJl J"aill

The HeteroscedasticitY Problem

:i--r$.qll 1.7

2=oi

ra (\ ;"'rllj r\Jl) ,#!ill Crj'^jll l'(Jle rJ+ qFlll 4J-'t-!l ore;Jill :=i

er*J ,Homoscedasticity ,1'rr;l utr u-HJ 
'\J;ll rrl -t dF;lill c'rLi

'gi 
.1i; .:lu\,Lll

EUi
:;,t\:^ll .r.Jrll ,F eUl +!rjl Ci-r^!l ,..,+:

a

E(UU') = oiln

..1^9 .o)-ci lJill euri-l l.6+ J-'+ c.,)\-- 4+l} 1- i'+ ot' '-l'^!l 19lr 'J-l

',+i e+^-3J i+ll (.ilrat':'" t'il^ 6:lL^L glSJ ' ihr'J t! \i\l JJ! ) Crldt O\' i

-,$-,ll Jaill .rF 4rIeJ 'i"61 *Lll 'U'ill :irs' 61"rli'l 4id\: J+-;J aibj^ *-6

lil:i- #,+. t'Jr+'lJoill :r'-,4,-.EJl dljii^Jl .l!nll: dr-Jlill a-iri- l

,l! +i ,i.!\'3 ;cj

E(UU') + oltn
:,'l dr''

+ 6tr + ...*ozn
"f
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4+'!i^ll 4til*-')l crbrcr ,rJe;',;*tr crLr_;rl ,JL' #'uui ri- .i, -J_r

It ;;*!l 4sli+- & o-+ c,Lt# ef cjlJr r--a l 6 , cross- section Data

-,lrtlill 6lul.i,o.-i,.iii,lC_nr o!;..- d jS LIS.L rr :Li. i-r*i &-i3
-l ;6 qL^^.l^ i+.- iDf:.f , ir,i., $ eLlll $:^JL A,-Ell 4jj+ll a+Ii^ll
jl r+.,JlLll Jlj-'-, .Jti'(as:^,-:r crr.,li:jr _ri; .=n- L*j,il cr!:,,-, l-
4JJl , ;r,:. o .+ .jllyJl JLijlr Ji. ,-J, r *.: oll cDl.6j*yl a-_ll: L_l::
Cr6yll dliJl c)UlJ qrS\:-Yl ,-iLiryl+,rLJl it-rrl ;1r3;r .t*r: j6t or-U-o

.hrll iilr ..rxlJl c!,tn.l+ .rlJt i-talf r,;ld :,"-,jJt. 4j, JSI J]_+ L_--. ;rt__.
Ui .6U:!t d 6)5 +,-r-,+ d,.t e;;nfl dr,iJl .:lr.J:lrJl ;l elli c,,rieii.,^ll

;i-i a;lcj .ii.r^; rJ\ rJ,6^;;.rtc. !g fasti:i ;Ll a_-aiir^ll J3i.ll r:lr .]_:lrJl
i *-, ,'i'.:,ill dJ. JSI JA 6 tsll (Xi) .JF.ll 6,;s r:c irlnll i ..,., ,.i, .i,1ll

-rr e+.al i.t itt ;ts o-t+i a;.;;s ,-1U i ;^_e ;-l+iJl (Xi) ps ric iFjtIJl
c;tr o-L* prc iJS.J, ,r"es dS.t" _,:A CJ ,f.19 lra ,r;-!Jl c!_r-_l .L_.,,i.

. The Heteroscedasticity problem,'Ualr

;i gi ,iti.ll .- irt$ crLn J-r*; .rb,* !$i,j ,-iJ,- Ll,.-iJl h-^ qr-_s

a;lrr ..iIE i+J"ll d,i::i C ljj ,Jt-- ljL a_i -_- Llrt_ or .E(Ul) = o2

:tiYt alL\rt .,Jc 4+t+yt cJrl-r.

f'U.iJl \ JJF  ls-i. arrt o.o L
fils^i^ll :rt+-i .r.o L

fi.lsLll ora rF3.rl" 4$jr^ll Jl.3Vl ,,.t L
ftc-,itL,- .::Li F *, t+itjnsl ;S-o;. ;r<,
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,i.hill rr o-t+ pre iJs& 1t4+h 2'7

:The Nature of HeteroscedasticitY

'r^a .Orn ls dr JJ$ ,Heteroscdasticity .'tLil unil i'' alS-L di

;i: ri,,s .Jt 3;,il :l -F "i'-+ 
(Scedasticity) : jL-n' -;c ',j'-+ 

(Hetero)

,Yi .elii..,-.!l J:6^Jl 
"li'orbl 

i'*rill o'u JIJ-,1] '"r-"U; tiliJl Jt dl.,1,6 i-L!

.i.t"itt #F aK^i. c+U ljj]s

t S ;-;a:^ ,J'^^5^ll -Li-,+ll '11r':)l e r3'.i *f trb dlli e+^--l,, OfuJ

.9 e3.,,.-e rC; ,U':-). qr$l.F-)l jLiill .-1J+ iil'll uB+ grll '(1'7) JS':'ll \'3

cs\S lrl Jil^ill lla !^ !.3*, ,iLJl s d.,S il\= # 'Y; 'e;'-!l dlhl dii'Jl

il!; A'aill ora :lr-,1,r '".i-i t[Ji 'i!;Jl r' i'^;6 'i'+ -Y+ iJ.iJt .l- d1:tr i."+

,'US r- u-\+ ee -ri i')oitt 't- eur+: alS; a+l; Ullt .JfiJl 'Jjn^ll 
i^+-'g

4jl,.- lirt U.ii :i3 ,L;-.;-) cDt'6.:-)l q5 'n^^^ 
i*'l,, 't''' t d u''l n--il+J

.,;-.,;-!l s!:r rl-,1 l^Is rl:;e dD$-)l d qlr+l Ols: (n) I c i- -1'-'!t ';'-

9 \-.S .dD{i-)l ir JSI '+sybJ Oj,S; .}i J'l .Jt tl^": qt1!l 2-"!U

'tiSl LJS'i'Jl qt'3 C.;13
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L; ..rtl -j.rr)l GIJ^i *rt U$ !-r o*it+i ps :(1.7) cJS-,Jl

dDl.+i-Yl

i)=Bo+B,Y;

Y ,clrrjl

iliJl cr.li..- rl-.1 l^l< rlr; (C) elll un ll 
"'lt+ 

sl ,o).ci gls.tll g. !-\-,
+t:Al diil+ dDl.6i"")l ailc os !-,r!*tl ottilt ,:'L,r.r. dJl r+i dllrJj .(y 

'

o$ gY dJrj .iiilji^J;jFi. )e crlJ,.r$ J,! J_r-rll oi brcr .^u ) ,OLS

,rA .,le -or^i.'-^ll 4+-ill JFil ,-l[i dl!+t .iJ.ilt OJF .flj are .-.pjd3 ai-,;
.J-till !_,rL J1c C+"^r i.r_2lf-Jl olLr)'

ki^ Jl.--i .Jl JrJiill .3rt,-uq.r_e,ilLi JJr # 6l-,rriJ1 ;ti clJrl

cslS l:J dlbJ r'o 9i-- 1.6+ i+Jl c.,q$,.l:S -i_l.,6j,JSi^ _,,pc 6l-,1,' io 
ur___;.

.OFJ,^ illJl olA .,s :$3Jt c.lA .i_l- {fts -,..;s_i^ll ,.il-,lti"

,rJc r',': Cl ,OLS 4!A!_,rF tl ,tLilt .-J...- ,;l .r^ -tl o_r*J

C.li ee L-bjA air.-ll oJA gl .,.1^.,i dlli_l ,L* J*" OJS, ri^lnr.ll ii+;

.rJc r.r; o3ll i+.-ill _lt+il ;ti cthl ,Heteroscedasticity ,iLJl r: or-
.'orili Jrri e1*ai 4jJl+'-Jl olLr)

6-19Jta" b; J+ fE o.lJl: aJJU*Jl ottilt r.rr-il +!+ ++:U t i_lr_r

++lt +FJ 4irl_f. drllri3 C ir+--Jl o\ I lrl ;, ,H.WHITE "d_-,,
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4Jl+.:rU;Jdl J\-nil .-,ll dll+: ';:+SJl 
i+df q5's -u)$ $l 

'tJce 'i-"rJill
.--e*lJl g^l-x *'- C Jl-iils 6-pL'' clF WHITE

.Y; .r-]i:ll O:'itus'S1 '.f-r)l C*l alNfl L'l;r crl>s! 'dlJr JB-o

Saving ,;1-rYl iJl: ;:i3 scj 'o'--/l *'i^ll ..ub tlsi-L dlli, J--iu

iJl:;Li 64-ri; '.'.""\\'ttttt t- 1-,1-Jtr er-c ob )-*r L-+-'r 'fijl: 'Function

:+4)l f\:ill (-5le \-iI t \:;l ,i'llii\-r3 'i'!^a ijti aj'r'-r LlF Lcl dDd-)l

...(r 7)
Si = -1 .062+ 0'295Yi

S"' 0.851 0.075

S.z (l .233) (0' 1 s2)

R2 =0'131 , Se=4'154

;L':Yl .,J' i.* qP9 nf .fSl O! Cj'6 'Se1 "'J3!l 
 J-l\J'-ll o\!i!l Jl

Se2,i-.!i^Jl  +J\+JI otlilt ui '(ti -3'95) ar"^"- ll t -lE:Y \i't cII:-e

.-t, (tz -1.95) t'r\; l'el tl,''-^I t; a^+'"'t' os '-:'-;Jl Jr-s

! d^J.p*..r:! ol-l;;rt crlj -,11'':il alr-i'J tll''ti +i tl'J'gl t}-"i

'j J^LJI Jl f %5 ,e6-fu^r1e gtjr'jr Lr+J"lA tjittt ;t-' --s'-:

LJ'gJl ou.ill dJU i c.l^-r 'crp-lLll 
drlr JUa)l elJ'-' i s ' ! ':-'- JJs

.,J^-b^ fi,+t JI :-9iii t+-r 'Se1 ',rJj!l

:JGll a.,;jl i---,.- cs'le eli'')l: 
"\loilt 

5 O-JF '-e ilrJr

E(UiYi)=0 :9i 'Y1 'eliL'^ll -'Jj6^Jl ;'-r' 'Ui .'L-Joill '' -:'JDii*'\+
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:qF^ L+..,:,ll ;lr=:Yl e iF os kil; rl;Jl i$l,Jl .11 e:l;3it_;

Ci =Bo+B,Y, +U, ...(2.71

:L5i . ls^-ll a+:L t-1.-5i 
't-Uitt r - .J^l r- i^+-! gl ,r; nii ;l :-r) :]

,Y # u. 44P JSJ a+*Jl+ ,Yi ,cliii..*ll Jr'i:^ll 4^:re cils L-.6- . E(U i ) = 0
i.ai.tl cr^ i+ Cl ,Y dli3*,-ll -yi3^ll ats u Lt' .Js frL+ Yi es t-r.. Ol ,J'

.E(Ui) = 0 kb A+ oJ', ,Y_" ,U a.,.E J=l .,F ,Yr ,J:\'
:a;rYl U;,-lt+ dII-, rJe J+.Jl JS,t_,

[nY, , i=1,2,...,n =E(U;)=0] ...(3 7)

.etill J:n]^ll ..* ,Average Relationship ,4-6),ll L *:F. ;l ,rl lr q#_,
:.-f! l-S kiufs ,:S+ .lif..*f1-. ,Cl

Cl =Bo+B,Yi -..(4.7)

,jS^J dllir .Yi ,clii*l' *U,.tl+_.rl +i ol .+J L;tt .r- &L- ;J eLtr ,*:'..

:o.! lJr ,'tLill rr_e 6rEJl -*ii^ll ;;e +i),Jl errs

E(tiiYi) = 0

:;Yt (2.7) .;$l dlsill iitj ,c.ur g+^r.-*,,
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d[L..1l -,$i.]13 iLilt r. &h. ix+ iiUtr:t :(2'7) cls..'lt

Ui

.-ri^,*ll J:6^Jl 
-,ruj rlr;Ui ,'\L;ll -,- &b Jl (2.7\ cJS,'iJl .1.')i15)'1 '''-'-

; ,a;31,.,*'t.t':,tt :- &l," 4.o;i LJY dlJi3 '\^6i''' -t\-jJl \ i.ll; Y ullj 'Yi

y .,J;3Jl J:n]^Jl r+ t)- i^+ Js cP E(U,):0 ;l 9i ' G'-ll J 'l-}^Jl

- i-j)l er3^j 6\--bl;3il pf r-i ,y'r Ui 
"t!'lt 

J- dJl=ri al\.:' os \-i

l: J) !lr* i,s; 4jir,iliii.,,.Jl 6llii^ll ep -rtri! ft,l& or5 t'Ul:

I{omoscedasticity ,Lrltn]l ,r;\--: ,i 
'tX'tt dltr d.l$ t't'lFl Lf'-J l\ r-r

:r'':Yl I'i;'-lU 4ll3s iS+-r

rl
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E(ui ) = oi , (i = 1,2,...,n) . . .(s.7)
l

l
l

h ; uit" Lr# 4!),Jt e.:J, (fijt (3.7) ,jsl Ljts.ijl i 4r e+;; +l+_r
rJ. J.=\j .it rtl r. drF crLn iJl^. ,/ LJfi^". ,,J,:,. (y)3 e1-: ,*--*- (C)

Y ,clii..,^ll 
";:^Jl 

# -lr ''n"J Y i-LiJt r- ;Lr: 6l LIS^i,Jl

LJ".!.rl _j.s.r.!l e!.i *r, i!!l r. OJF ot-$ :(3.7) d5.i^ll

C

E(Ci)=Bo+B,Y;

,i t itl rr o-tii a.re +\r^.,i f.:
:The Reasons of Heteroscedasticity

:;! t- k-ni *r 4ls^i^Jl ,lA J:sll 6rc uL.,,i dl'ir

crlt+ OU +;lcj ,;._,!l _.,_r_r+ t*+l ,t!:!t & dJl rt;!l Lij*ajr /iS_J-, - i

.i+jll ;yJl ,Jy-:. >Yt :n .-=.r+ t"il iurtt 5
r$J,-,u$ dllir dliJl Lej..,^',rUj c- t"il iLijt ,' - J-JII +tF+ -i
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j# 4,6lrill rlJ,.ll .,lc Jtnll dt$ 'dlli .JB' 'ds-1ll- 'J rvliJt drljljil

.;-.,,-!t g!=r;r!; +-rl Jl Jfu :-! I

e^+ rrY clrl (of ) '\!iJl r- drF j! cr\:l;rll e "+Jt-'i 'i'-"r' H -3

] .., sll 'ui!l J dlli J\:^ 'ou'i!l .r Ji: o:"'l:ll-r iistll cr\:!+ll

.:\:\;Jl ,$L1l JYl .*Ul ar:"'"'-' dll, o,^S'tl crt*'3Jl o-r d'rlr"" "''ll

.qFJ'il .r-,\Jl ,r--"i Y Cl dr\''*"3J1 .s kilU tt^ c)sl tJF

:Detection of Heteroscedasticity 
"l,LiJl 

rt t';,..rt+S plc eit''l6sl 4'7

lls^i. dr dL9 e r9^ill ,ilS -el 
\-+ ltril t'Ft\-,:r '-6+ 

-''rt JJt dJ\ja

:$^ ') .1 ,rt':tt ..Plq.3 e-

:GOLDFELD and QUANDT Test 'r:ljl:SJ J+ JJS Jl'iil l'4'7

artr u-l4: 3rc i.lS*L gc ' t i'(ll .r"! i^{+ll c'rl=;\ljiYl tl'- :-*;

:aa dr5 .-+Jl ;*S c..,U*Jl 4Jl-- sl a-olu'-""1 

'+j "\EJt
.i^+JslJ)i^f;.-lrJ4,X1.eliir,,*I':niJLi--\jJrCr\:l;-,llt$-i-l

.c-rlra\-Lll l/5 'ir- J!:.g:J i+ll d.rUl+ J^ lJt-'l ..:lral-iJl -ir- -2

.,.I' Jrlr t'rLl 'J,+r\"i^ .-r#> Jti+c J! o+tlt c'rlra\'Lll I "";1 -3

.6J#SJI Xi # urlt A+\ll3 'i;+;'Jl Xi ef

JSl,J6;.,*llJrn:'Jlje\3l-'J'6^llt;.,{":'lla!)'llc'\-L--}-JrEf-;-4
.rlrirl ,,Jc nS> :.i;c

itJ+ll :.idlr 'S?1 'Jr!t U'-!Jl i;ol]'uil o-itr !i-'i=l ;-; -5

:+ro)l a;..1Jl ','iJ.+ SIZ 'o4uitt

:,rJ3!t i1j+Jl ai-JJ i""lll., 'i
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S3l = Iti' Tt -2

.J_r!t 4jj+ll d.!"Jl qf ,*+lCl c,tq-r. t_r+- ,I.l
.Jr!t 41j+lt niy.lt r+, :T1

.6.:y:Jl ,',:lj: 2

:a4l3l 4"6j+Jl A+I a,."jlb ...J

slz = I'i
T, -2

o- - 
ti'
sil

J+'i 4J $1'i qg &* s a+l:.+Jl F LS ;^ ;--l L^,3r-ll F* 44r,! ri:tS lrl_l
,rlc ,JFx Cl r&ll i+.:'P ji'b 

3LLI Tr2 s L.,itl T2-2 lo_,,.! a:_r. i+_.rr_,

.Ho : 4 - 4 = ...4 ;,',.,- 6[,ll ut+ cr-r+j ui asl r:+_r rE
 J.i'-Jl 6Jn*^ u,- rrc a+l-l+ll F L;! dr JSI l.L-^tr^ll F* C.,_:lS ll l_l
e- t'i ,;JS.,.i^Jl rj,;._e ,rlc g!-! oJf ,Hr q!+Jl 

1,r^:_dJl+ i'bi !!l i_-:.;:-,

. Hr : fr * &, *...* J, :9i ,iLr tr drtr clr1;

(Y) q5$t{:-Yl Jtitll .|++1 cl 4r:yl 4r5L--)t ,.il.llrlt or- ct':(1.7) cjtl-.
'1994-1983 ;r^lJ LJjJI c5r-J rl. ',il d 1a) dJ,.-ill &UJt daJlr
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Ai-Jl Y X

l 983 26.r 38.3

1984 29.3 43.5

I 985 35.6 s3.5

r 986 39.4 60.8

t987 42.7 66.4

r988 46.3 7 r.2

Ai-Jl Y x
1989 50. I 77.2

t999 54.5 86.1

l99l 60. I 94.6

1982 64.9 t02.4

t993 69.2 109.9

t994 73.r I 15.6

Goldfeld Quandt Test -.fnil ,l:-""'\-r tlsll tpb: prc j-iil :r-r'3JL'cll

:J-r.ll

J i^;s ,;'-l ;^JlFJl ef e5v (Xi) 'Jii^'*ll ''':.ijJL 
a'-lJl cr\:\-tJl

,''j- ,6ral,L (l2xl) =2.5 9i ' c-,luL'3'^ll l/5 'ir-3 'iir--ll':'^*-! 'ujl

j+cJ'^+i i oulrll r-6.F 1989: 1988 61'+ i"':^-\Jl ;giuLLJl LirrS

:o:)rSj d.rlraLL (5) k* )S .:l J+J\-''i^ i'i.,r-F

:rJ3)l i Jtjrll iJ'Jr.+Jl

l-iJl xiYi "! IY X Yi Xi

120.984 201.64 26.246075
26.1 38.3 -8.52 -14.2

8l .0 29.312583
29.3 43.5 -5.32 -9.0 47.88

0.98 1.0 35.209713
35.6 53.5 0.98 1.0

68.89 39.514618
39.4 60.8 4.78 8.3 19.674

r93.2r 42.81701I
42.7 66.4 8.08 l3.9 It2.312

t73.1 262.5 0 0 32r.83 454.74 t73.t

r 983

I 984

r 985

r 986
l 987
n=5

Y = 34.62

X = 52.5
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e; e?

-0. I 46075 0.0213379

-0.012583 0.0001s83

0.390287 0.1523239

-0. I l46l 8 0.0r3r372

-0.1l70l I 0.013691s

0 0.2006488

A lxiyi 321.83
B, =-=-=0.589713' Ixi 545.74

Ao=V-Bri

Ao = 34.62- (0.58971 3X52.5)

Ao = 34.62-30.5959932

Ao = 3.660068

:oa ,e;;,.,rii3ll alrl-Jl ct:

.'. i/ - 3.66068+ 0.589713xi

n2 Irl 0.2006488
Si = #= ,- = 0.0668829
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a-i-ll

I 990

l99l
t992
l 993

t994

v
X

B,

Bo
A

Bo

n" (.)

n:5

= 64.36

=l0l.l2

_ Ixiyi _345.614 =0.623055jI*i ss4'708

-V-B,i
= 64.36- (0.6230s57)(l 01'72)

= 64.36 - 63 .317225

= 0.98277 5

\' = 0.982775 + 0.623055 Xi

: yt = A'I xy =0'6230557(345'61) =215'33677

Ief = >.y' -L9'
210

:i-.r.iljll i Jijrll e.-ej.+.Jl

Y X Yi X1 xiYi 2
X;

2
Jl

54.5 86. I -9.86 -15.62 154.0132 243.9844 97.2196

60.1 94.6 -4.26 -7.12 30.33 l2 50.6944 18.t476

64.9 102.4 0.54 0.68 0.3672 0.6424 0.2916

69.2 r09.9 4.84 8.1 8 39.5912 66.9r24 23.4256

ni t
IJ.L I 15.6 8.74 I 3.88 121.3112 192.6544 76.3876

321 .8 508.6 0 0 354.6t4 554.708 215.472



Zei =215.472-215.3367 = 0.13523

sl= r"i =' Tz -2
0.t3523

5-2 = 0.0450766

a-S;
L

r-a-
S:
-l

0.04507 66 :0.673963
0.0668829

rc (9.28) +lJbll a+l_1.+ll l{-,+ C- (0.673) i;Jbll_r ar^.,:--ll F* a^,'i fu_,,1,i+_t

i-,^i.-ll F* il+ C=+ .1lilj t .,rll (3 ,3) or- i+:r-r ("/"5) 4JJFi,'i L9-r'*

.rL.l dl;: .,Jc .r-l *:JIJ .H0 rr,ll ;.+Ji Jri: 4;lt .a+J:.+ll Fx r.,i LLri

. aK^i^ll : 
">J l& .9i ,'tJt'lr

.gt .,HpJ .*jl !t$tl &tr" Jusil 2.4.1

:Spearman's Rank Correlation Coefficient Test

!j't.i,i<l ;i Lrr',.,J1 crl_;LiiYl 1".*rjj Je*i .1. Jl+iYl lr--o ' *J

lu r^i': .;;,r;Jl,; +SJl .ib+ll ,rtt ain:; eF+-l ,rrFll .pL=: 6rc aJSL

'jiJl cp, (l"il = e; .6-;l-i,l .Jt-l +i) itill r-rr-J iilt^ll -il| ,Je *rl.' 
-'-)l

: -,;"i,_dl l:r,,,L',-'-l ..'ll.',.,r .aJJJl l_t*_r dlii,"^il

.OLS 4foJt ,lrii..,l-r 6ryJl crl^l'- Jri3 -l
ei = Yi - t' ,", ,c+l9+ll .:1 "''-l -2

"lJoclj .Uljts ri qrrL; (e;) c..,Lil;:Yl: (Xi) dlii..*ll -'JJ6.ll 1p c+j -3

e-l.*., i *r.t-nil eL!:j r.,''r'r i .+iJl J-JJ Lj'rr iiJ"- l+J l-d- liJ

,5!-"ll Jf.u"^ll J*r.ll 6F3 crLil5DJ a-ilLJl eilt ..l; \^ ti-ll ;1,, irl &t-'-
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a

:\r3)l +Jill !F-l) 'spearman 'sL r'r+- t-lvli c}-r

...(e.7)

:Ji d,J"

.i+ll r,.- "F; 
: n

^sr, (l.il .tutJ sl) c-,ur;Jr iilt^ll #l .+-r 41 L Jr-ill L!'--''r:D;

.;-.,;EU.ll ,Xi .clii"*ll J:fi^Jl

r €i cr1+ irj aO[c re: ,] clli J: C+-'-ll :'l3ll g" r' 4 d+JFl I--'ISJ

.(iJ.ill r- t)r.ls al)g r:+:) t1.,.Ln!l u''t''3 pc iJS"l'^ rFJ F '-r-l 
Xi

... (10.7)

:ag)l e.i;^-ll cyr * t -,f-6i1 JDi; 
'-l' 

iis^:'^ll rFl c-t's'lxt is+-,

." JnJ
t- "t- I)

r/l - t'

.-.,bSIl 4J!p .j t 4:-r9 J-rr+ qf \'Fe drJrr dli a+J-',$l t' a-'''! tt+'J F -

.Yo5 3\ lYo \3:,- a-fus (n-k+l) a;;r .]\-r-;r :'lc

:s\S lrl-i .a+]:r+ll t. LJa klJlJ r o+JJ1 1* 444 er* ij-lti. cl g+) _

r- dr\-l;, d.r\-rl pc 4lS^:'^ r:+j i-lrl'ill 'H6 'fd l+;Jl 'J"jl tt < t* '- J i

'4l;+ll i+bJtll cpsl3 ..1-b3ll -'i 
'tt'itt

d,\ill ,H1 ,4lJ+,Jl i*J'll g)"ii5 'Hs 'fdl i'+'bJi c1.os-,;,l t" > t* cr:\S l) U1 -

.i.t"ilr J- dt$ alS"i'.o d'rl-ri rj'''3'r

t'
!

t\
\



a+lL" (rr) crrjl LFJl J.L'- i^,i crilS t-lS 
^:'! 

LlCl ..l-LJ ft---e cJiS.-*i.J -
r.. crtil-p.,l O* ery i.l).c r3'',-e ,,Jc 4li cJr ,g;..-Jl sl3Jl c.t- a++j-l

.'r.Ul r- dtts i!).c rj-j cltin OA i ,l-r ,clii..-ll J,+;3^llJ iLJl

(Y) q,$ki-)l 6B!l+.rlJl ,(1.7) .Jli^ll gbt+, JJ t-*-*fb-r
&L- J:\$i+r (Igg4-1983) ;r^I gljrll r-i rl' ..i|l i,-iJ.-lll dirtill Ji'Jlr

:JJSi #!ill (J..ll+ 3rc iJS.-i,- r.+: e& ,i .*-, JLii) Ot- u+J ',i'-,!l .tln-,)I

ii*ll Yi xi X1 Yi xiYi *!
r 983 26.1 38.3 -38.325 -23.t75 888.1 8 1 87 1468.8056

I 984 29.3 43.5 -33.r25 -r9.975 661.67187 t097.2656

l 985 35.6 53.5 -23.rzs -r3.675 3r6.23437 534.76562

l 986 39.4 60.8 - 15.825 -9.875 156.27t87 250.43062

l 987 42.7 66.4 -r0.225 -6.57s 67.229375 104.55062

I 988 46.43 71.2 -5.425 -2.975 t6.t39375 29.430625

l 989 50.1 77.2 0.s75 0.825 0.474375 0.330625

1 990 54.5 86.1 9.475 5.225 49.506875 89.775625

l99l 60. r 94.6 t7.975 r 0.825 r94,57937 323.10062

t992 64.9 t02.4 25.775 t5.625 402.73437 664.35062

l 993 69.2 r09.9 33.27s 19.925 663.00437 rt07.2256

t994 73.1 I 15.6 38.975 23.825 928.57937 1519.0506

n :t2 sv-
59 r.3

IXi =

9r9.5

\-- -
0

Iv. =

0

Ixiyi --

4344.6067

I*i =

7t89.0822
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Rank ofe' D;:Xi -ei DiYi ei Rank of xi

26.1t3903 -0.01 3903 
1

I 0 0

J -l29.256439 0.043561 2

-4 l6
35.299778 0.300222

a
J

39 .711416 -0.311416 4 9 -5 25

43.09568s -0.39s685 5 l0 -5 25

45.996488 0.303 512 6 8
_L 4

49.622492 0.477508 lt -4 l6

55.001063 -0.501063 8 t2 -4 l6

60. I 3790 I -0.037901 9 2 49

64.851706 0.048294 l0 4 6 36

69.38421 -0. I 842 I tl 5 6 36

72.828913 0.271087 12 6 6 36

irv = 591.3 Iei =o IDI = 2oc

n1n2 - l;
fs =l-

-l_-t

6(260)

1'

\

nQ22 -D

l 560

12(144 -t)

1 560
-l--r n16

214



- 1- 0.9090909

- 0.0909091

Xt: et ..,p +i;'.a i!)Lc rj-j .rlr dlli cJ+ (0.09) cf31*.n r, ++F c-6ls l-lr
t -.;tnil elJ-.J JS^J elJi.l^ Siill_r.#t+nll o-l+ 6rc ilS.J. rF_l te i_*_,

:.r-rYISj

., J*7t-
r[-J

I - (0.0909091)'

0.0909091J12-2
t=:

[: 0 0e0yers!622776)
,ll - 0.0082644

0.2814798t-
0.9958s92

t - 0.2886751

(2.23) i;lUl ,tc !J:+ll k$ e (0.288) aJUl a,^n-^ll t* 4^F i.iJui^rr

J. Jsl A-,^"n*^ll a+O O'! C--,J,(10) !> i+_,rr_r ("/"514;jjr4 g;Ji..* ri .

Cl ,H, .4!r*ll i+:Jill L]+fij ,He .rr*il 4+;Ji d"ry qlc .i-rlj',rll L!-ill
.ils^i^ll rr+r dc ai ,'tt;lt drtr d,rLJ .,Jc .,-.,,
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:BARTLETT Test r'-'iti-,;L JLiil 3.4'7

-']ij^ll rS u. a^S JSl -oraLL dr JEI ;ni all. c/ Jtr-)t l:a a''--'"'l

:4.7 cJs.:'ll !'s oJ+^ L.S (X) diil."^ll

c+5-j+ JLnil :4.7 d&tll

Dt:3

X
X
X

.i\rn-r dr\J q1,,* d.X fii ,X; ,cli:,,."ll tJi:^ll ,Jq &lJl JS-iJl t>" P

.-.,;rpraLLj X1 qg n,^Jl rre c.rl:al& 3 dltja )Li cqg q3'^' .JSl ;+rt glul-L

::c c.rlul,LJl :r'J b-,,1r-.1 :b.Xl (.,}Jl ric dJlraLL SsXz.gji"*Jl r:-c

Lr-9S; 4-r (i:1,2,...,m) e+- , (n') j.Jl! (i) c.rq-;"*tl ir- c5 n-.,^ diJ
m

ii!^-;rLel ,iS., arlc .,In' = N J !-rl* i+ll c.rluln ,JSII tr-+'ll
i=l

:;Vl rrill ,,Jc -pr.:l i J$i gi ':t'-l rrr+r t :''itl sl.ll e i3^lll

Dl:5
X
X
X
X
X

Xr

276



Yu=Bo+B,X,i*U,.i

H, :of *4*...+fi

H,:Q *&

.. (1 1.7)

n!i^,* O. a+'i 6 q],,ra rie -oraLi.ll 
,-r-,1 Cp;Jl+r e+_, (1:lr2r...rn,) ,,, J-

.(nr:3) gi 0:1,2,3).-,,1S Xr crri^,^ll r.,c )Li .Xi Jl,ii,,*ll J:n:^ll

61,+r-ll o. rrc J) Ll_.,-ll i.+Jl 4jj+i :l .-,;hJl+ Jl, '.-l cS_r"-._l

d ers,c., (Sl) ^j* 4ip Jsl it^rt1 ;r1-,i,.J..,-,-l i..,^r,(m) is:l: U-il|
dr U-Fll d.U;'ll ora ,,,t-^-l LJL',-| d). rSlill (ni) t_o ++_,rr: JJ'-o 4+Jo,j

Ho 'd - o3 :... - ol

Ho:of :l

.,',iE'ltiJl clt+ Ol gi ,1,J,"irr',.) r.'l-9 4n;.- ;^ L.-* Crb;'-ll ;l ,rl l: j:

:4!+ll i5:Jdl qJJS oJL- ,rr ,J,"S'lLr

'.1
Y

.J

- t> ' it . tr r. .r i,( rilJ Uc' LrkrrJl ,'rl[lt ,-rl C.J-V-,VY'
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( m "\
I Inisi 

I

Q =Nt"el == Ilr*l
\.)

t (^
L=1.x,n-t)['l

- inilogSf
i=l

r r)
t\ -;J

.. .(r2.71

.. (13.7)

.. (15.7)

I ni

Si ='I(Yir -V')'
fl; i=l

lni
Y' =l IYu

ni i=l

; ,'J ,' "-v.

.....(t4.7)

e+-.r:1 (Chi-Squ ar) 7,l^-, eJv C otltL i'-,r c^a+ tih Q / L 
'i^llr:CltS lili ';;' 4+JFi'rj A-**s (m-1) q-*

Q/L <x?^-,

":rti 4IJ+ll o1:9Jl rr .+J,^- ll 'l'-tiJl tFJtr i e\ '6r-'Jl 
A:-'bt 'Ji'-ir

. (9rur")

:cltS lr! Li

Q/L>x?,-r

;a;,;g,--ll .il:;'Jl r.Ja ..-.rJ.''.-.ll 'U'rJl dFltr gl 9i 'r-!'i ll ;"Fl 'J+-ji'g

.#!iJl O-bJ pc iJS"i',. rFJ t'i rUAr\.'l^
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:GLEJSER Method ,.1*.$s 4fuJL 4.4.7

$.j^jlr 4,613,..i*ll 6til-.;"'j)l u# ail.*Jl .JS.i .,Jc Jl-,lj'Yl l\ q r^-' t
:3-9 ,*,i- (6lilJ,riYl dllj 4Jc r.3': ggrll Ji:..,^ll

#l .r* reJtll dF aJLrll crtil;'-iYl # .,l.-,. j F *, 1+Lill a-Dr'll .:.rl^l'- ;9rli - 1

. elll J,r6^ll c+;ritill -, i.+r'i=il

-$ill ejS,''.r- .;l:-:Yl .,+ Afi 'Ji:.S,leil .#ldl i.-jlt^Jl L, it1 i -i -l
:49-ll .rA & *Jc ali^ll o^r,6? 4- &tr-,;l+ rji:'-i g:llXi :a Jli3,.*ll

i.'l=Bo+B'X,

l.,l=Bo+B,./T,
l.,l=Bo+B,/X,

1\.1!.4+:l-:)l i,Flll rJ.,Br:Bo,a-".J3i.ll a$i.'ll dJ\.-ol'jaJ.l-'- rl.' i-l --:

1J;J-l ,,,iJ:rric -,;l:.-rYl crl-L-l !;nr+'ht ">-ti e+--ff .s' -,! "' u'i

+r=3 k+Jt Jc ,-.ls^j ,d-Fi ;-.1!+ .;JJSI^ll ai-,.-! Ui, n:-"^--tl nlJFil

. jii;r."^Jl )'ii^ll3 4'6lJ*t"ll oU"ilt O# ail'Jl t;r-

:PARK Test .dl-,l! iiil 5.4.7

,ol9 lJ eJ,,! -.r$il e\ii 'i't-t itt ;;ts a!^i. ag, ' i'l'<ll

:9 -2t,ni)l i.iLe c,s o;rii rl;Jl Ll"',ll ;lr-,)l e r9"l  l crl-r's!

279



Ci = Bo +BtY, + U, ' (i = l'Z'"''n)
: c.tl:

.c.rlul.Lll :rc gl'o3 : n

.(Js).6i-)l 6ulil irLill i^,ill ut'J : Ci

.1.J-Jl 19r3;l irlftill i^'ill oB"3 : Yi

o-,19$3 rl-.!l 6iy:ll c.r\-I'- cF'i :B1 'Bs

:;i+ U C$'lHl r- #t+ aK^i. ,-il.i6sl cp dJb JFiI dri3-)r

:.rJc c)^--:J 'ei:''lll c)l-L- -';,;rEJ OLS ilJt J*l'l -

(16.7)

e, =Ao+4,Y, +e,

ei =Ci -Ci

:,rJc J.--: lnY, .,Jt lnef

lnef=bo+brlnY,

:.f! \x ,').i i]rUl .J^ ,ei 'iJai]l r'J e;rill d"ll ;c J "-'ll -

... (r7 .7)

. (18 7)

-,21r-il 'l>.J qf OLS ibt J*JJ -
(1e.7)

*bt^ =-'b 
seb

. (20 71

ig,1l '"'t-
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se6=J;b
: c.tl-r

uu.6 =
I Yit

^) Ze?o--
n-Z

:o,o o-r1..,-ll l-Jl rg yi.iLil>-rl ;lj
Yi=Yi-Y

.(df : n- k +l) ,4;-oll 6L-2r elj
!-r' -b-,rr ric +rj,^.:-oJl t. l-6+ J;i 4. tertui: i a+l::+Jl tt i-Ji ' ii -

.(n-k+ l)
. b * 0 ;l qJSl^ill .J:+tt .r-rrtl 1.J+r-t er'Jl i.+-;o dasJi t' < t* .iilS b!

4ls^i, rypj ,rJc clli J+-r l"6l-=J qp a-l! b cj.lJl +^* .j rSric cJQ_r

.itSf r= drl+ i.lS.L ::+l t& tt > t' cr:tS lil u"S,ll3 ,'U.:ll r- dr$

:OJFI o-t+J p.re iJs& 4+Jls 5.7

# .r*-r JJ ,+.r* 'LtiJl rrr-l &tlll d.,S +;.-y ,-e->- dj L,,U U* fX

,-)"!-,ll tjill ;l-i i *,,:.,':l &ll 'U;Jl .,-er. 6tj-Jl+l a3-,13 -*sa.il:.--;
;.ilti- r$ .,Jc. .;,is; i.Li.ll .,r,'-t A"-tJl dJ.ri.i^ll .11+'ll_r i,'+l$lt i-i_.i-- l

:;l gi ,i1ti -l+g:

E(UiU; ) + o2ln

^)o-

281

:,.,11 ' "J-



1'r)oi+o;+...*6;
*, ,l-,r!l +r-ir 4+tJrll drl-i:^ll ,/ .ft+lt d-b.:, lrc IJS'L 4'11-' dL"I'J

# k-- g-.,..,; .r>l "4;"- C g.r^Jl Lr,- 
"LJ'3 d Jljtl ou alr-'" ,l -j

:$^ iilG.- .l-,,t .*-1, .r.J"ll liA ,i:'i'3lj ' o'In a-i 'i'-^ll JI'! ,i r+J\'"i^

,X ..r+\-,.,-Jl l"-rl 4-+ y .,+-Lii JS-i+ 'Y '6''tll -$3^ll g;Ln rlr-,; Lrrc -l

a-*l JDj. d.,. d,!dl o-\+'3 p:c aJSL J. qftn oJt .rl-.;t*Jl ,J;r-i Jfu +lli

d K3.Xi ,eJ!,,,*ll J:a]ll ,Js Yi =Bo +B,X, +U; i-JrLJl qr,-sJt

:a$Yl i.;;,-ll

xi,ui
Xi xi- 

Bo *B,
xi

ri,

t,
\

. + drllii^ .i)j ;;,, ailc e+.-l Yii X; ;;galr dr# a!)Jl uA

JX'
282

,i .rlr-:Yl &l'- U+ C. Bo +-+;ll ilrLJl ,/.+Utt r.,ll O) a.L)- C'

,,j+rl:LJl J , if,:. ft2 r.rr-'.ll di^\.- dt'+t \-- 6,'','$ll .!.i C+.-i 81 ;13 'B1

Y
:a;'r\lJl ..,s + , Jrll d Yi ,gl:ll ;,+i:^ll # G)]iY

-X;

ill^t r*Xi e+;rl;;Jl e ,=t+-lji Lltjt ,Y1 'e\:Jl 'Jii^ll O+tr rlr;-: L:i-c -2

'gi . J{ .,Jc Jlr:jYl ilrl'- ./Jt '- "'ij .!Fl

-Bo+B'X' +U'

I=&+e,5**
., X, Jx, ' Jxi JXi

'E



C+-., Rt Up ..ll: LS ( Ji,^a e+.-., .!J.tll + d+Bll a+ Ot_., i r. ,J{
.di+.r * ,Y ,C+Lill ,ii:^U L5-i.Jl Ljill )Jii3 Jl,+J t-^ ,J,.6l
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OJJI 'itls ili,yt

alrr-,..J ,-rjt Jl3 e1 e Xi rr JS 6l-11+ CYI J_1.+tl r--L+:1.7 dl3-,,J1

o-l+ 6rc iJS-^i,. gil-:nsl sf Jt--,;,;+*J +jl l!i;l &\--.-,^

. t5vo:0.549.jI 
'l-b 

irt=l:ll

€1 X1 d[&ill
I .017 12.4 I

1.260 t4.4 2

0.181 14.6 aJ

0.202 16.0 4

0.221 I 1.3 5

0.602 10.0 6

0.908 t6.2 7

0.1 l0 10.4 8

0.077 t3.l 9

0.038 I 1.3 l0

:aSYl a;;riiiJl :.i1.-ll ,'.il.i lt) :2.7 dl-lJl

Yi = 5.25-0.42Xi

:i",ril c.rlul;Jl crrii X; , Y; dr LJs Ol+'l-lt



X; Y1 dt-t"ill

I 6 I

I 4 2

2 3
a
J

a) 5 4

2 4 5

4 5 6

5 J 7

6 2 8

.+-lt .tLp-l) Ol-.J++- &l'- .''"'-l

g:1. iil e^t+ J.-i oXt" (12\ U ajJS.4Slrit {1s alr:'i"'lr:3.7 d]Jl
.j)l+ S .ll-r)13 Y Jiil .r.lr-l+i3^+ ,Jn+ L Ji a-,i. )l 6[l: rll J)

.J:nbJl

$ l_,21,-r)l Y ,clirjl Jt-J^nll

2.6 30.5 I

2.2 26.0 2

1.5 r 8.0
a
J

4.0 42.5 4

2.7 30.0 5

2.9 28.0 6

2.6 27.5 7

3.0 32.5 8

3.2 35.0 9

2.7 26.0 l0
2.2 27.5 1l
3.4 39.0 t2
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:,-r.3lh.nJl

.'+Jl ;t--rYl iJlr -;rl -

;*,bi prc i-[S,,3, r3;j s,o di=3ll .ll-6: JS .]-6 J$iI J-':-l -
. I .ll

'(it:tttt
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A-rj" yl dryJL.dl 63t.; :U.l3l dnill
Simultaneous Equations Models

.n,r:. yt dryJt -cll arliL

.,jil irsill ils.L
.qtta:i)l q}ilt sp n.r.i" Yt cr).rb-oll e.ll.i

. ' . '\ 
\ ll: c)b-r.ll e 

j:l^, I .3 .8

.,f:lrll diJl +t-',\ g;jiJsll e rr^ll 2.3.8

.Fl-.;riill J,,!l ,J+,Ii,, ejg 3.3.8

.cjjii^Jl dis.-?,Jl

.l*i, Yt &YJtr4ll eiJ"i ;.rii
.lLS ,'"_,p:,1+^ll J;c 1.9Jj*Jl drtq-*il 4!Jt 1.5.8

,IV .6rsl-^.*ll ol-'r,iijl o+)t 2.5.8

.TSLS ,,;bnl-J,"il .:li.e;Jl oL,;Jl 4!Jt 3.5.8

. it-r;Lill-, iti-,Yl 6.8

1.8

2.8

3.8

4.8

s.8
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A-rj" Yl cryJrJl 63t r: :0,--t3ll Ct4ill
Simultaneous Equations Models

:i-r,iYt crJ.rb-nll i.-ri+h l.S

grJlj c-or-!il| i.JrL.Jl e fL; ,,Jc J.--ill (J'. trb L J i '+l>ll Oll

-u& J a$i.^. cJ-.,pi:^ ,1 ;a;;,,4, qu,X i.t*, Lf*at df-ir cJi--+ uraJi+

-,Ji:^ll dr O+At*! OJ53 rii ,'ljt. oIS OJS ) 'Jii".ll i-U-'ll ora uSJ-, .elj

J e$l -ei]^ll ..r. 4S: ,elll Jrni.ll J (a$:.,*Jl ol;r--i:^Jt ,i; .lA*,^tt

JJ+ .9Jt .)b-,1rJl ch++ cjrLl^ll J"n- bl liAr .alii-" ll crl-.p-iill ,i -r_i:^tt

:;l gi .g;... J1c Jil,-ll Jb'ii^ll a1c q/l-*Ljl J:fi^Jl D-ti-L

E(Xi U,) * 0

.ai-,i^ J+cJ; 'lj:i- ; Si- OLS nlJlL .lli i .,, -l

,i .rr,:trt - r3irj'o11 l^:a Cli '-t d+ a-ll:ll d OpUt ,i -*. L :-r+: c.ll

,r:ri atrt - d 64ul -'Jii^lb (arli:. u# 4i\ll , ; rl d.rYrL-Jl ;," a.e3,.-"

ilj: grg e.Llr rrcl .a4\i +JrL- d 41i1,.*Jl crl Ui:^!l i.cj,.-- g"o^-b ri-9:r r i

il:l--ll .,s (Ji1^,*) -ir^Jl: Jrlr il:lJl e (eb) -l!r ,n gA r) b-rJ-r-

.i)rul 3lJ.'., .r^^,,; crl-.;u:.ll ;4 jrLull r!. i:tt , t' J q/ fu;ill lu 9l .+t3Jl

.simultaneous Equations System,ariYl
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T

ri

a.c. ..+. ilt "'_,rl+r l"cjt+ {tl- Yl gYrL-ll L Ar. .-JJrn ..lS+ ftc dis-ir3

.rs :Iii,. i-t'-r. bYrL- J. jsl 3i r-l3J elJl ,jij^ll la;e ;_*Sl (,yrL-,-

.1. a.c -.--ll dlb i i'+tll d.l 'Jj6.ll ..j3 .ec._r+^ll elb A^- _#il -rl i-Jrl.-

-'J& JS cJil+ dr+' ,Endogenous variables ,i.:lihll crl-r+fill-r ,r-; cy:lJl
d.rYrul L_&r. os cr)rlJl uc uli l-r6;j ;r.rl3 i.lrt - L=:Ji.,^Jl i ,fJilr
Exogenous ,i.o-riJl crl>a:.ll ui .ag.t:tt cil-l*:^ll .r- g_lr*l ,-.1r o;+ a;ryr

Crl>fr^ll ou ls jr-i .1r;! r+i ) rJ ,i.l'r o J+" J-9S1 lalc' .1l i ,variables

.rb JKl ,LJ'Ei^ll 6Yrt'- ,-ihi- o# i!)-Jl 4+r.,t .,J' dlr ,-irA t--jJ_,

tC h:,./J"ll cJirll rr''-'.! fj+Sll eJJ iJl .iL t .,io orl Clr-

Ct=Bo+BrY,+U,

Yt =C, +I,

.( I .8)

. .(2.8)

i q.;l ''''rt

. t 4+r^Jl -._tsJl d ,r${:-Yt Jtnlt .F; :C1

. t il^jJl '._,.'r11 ct' Ll-Jl cF'",3 :y,

. r 4+jl -"JGll 
qt' Jl-ii-Yl .F^3 :1,

.dD{-i-Yl all.l 3lt - cFj :86, 81

.il,&ll ,.Ji]Jl cF"3 :U,

ill...^ll c's,Y, .cJAJlr,C1 .,JDai-)l Ol ,+, &ul er3 ill Jl lJlJ l-. li]_,

4J+J': iJrt'- # q+Blt i.lrl'-ll ui ,5Yt Lar-i r'-JJ ot+lilr ol_$r- Jrt
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g\-L- ,i^^:il Y l-5 4r,i,l,^ie gl $3' q\ 'i;"'b:fi )-9 
"5+yll 

Ljiil 4iiu"r -,i

clnr .6i3Jl 6-,1\- g.o orrr-i g;-)+i,tsJLi -'F&'-lA J\-ii-)l It t-'rl: LJ:r+

qjlr dD.6i-)l allr c!,^r df *+ erdl .l^ J:!l ilrUl .j'tl .9-J"-'i ar--U

c.ll: Y, .-Jo C, rl^:sl e--* ''1 ''rl\C'""J| 
dlJL ' L' 'r iJlS+ -ll afrL Llr\'^

,,,i.,,i 4fJ .;1r^ c-r1,!-r dDl$Jll gr'Jl $^ll JL"J g;Jl Br I il:l-'ll &.-

,J6,,^ ,*l^S qJirll 6 n-"J 6;13 -'Jr^S .JS)'F-)I jtiill ;'9 a;r-zLll a-il-ll

Jiil d ;r!;ll cJS &'ll JSr dD$-'Yl os ;r\;1 4+l' +-'jfo J-Jl :lJ l:! 9i

dl &ldl 1++ .F,3 Ui ,-rl r ;\-=r)l J ki." c;+ c** Jir dD'F-)l i .-+s

.Cll...,Jiiil U-t:is'"-$Ull J\'*'k erdl ,r-i aLlr JPr dD'F-)t .5Jc >:-p

,+,iJl ,.t' Jt-, $tc ',r';r .-iJ* &lJ'Jl orA 9'otfi e -u;all OL- 1j t''--r

.,,A.41+:.Y, 'glirll ..fu'J:n:J dD'F-)l all: Jtiil Ftv-, 'U; 'o5l *LJl

JS^J ) crl,i: ,Ui ,qjilJ.:'*ll ;l5^llJ 'Y1 'cliiJl J:6Jl tl-++ -t\-r-jJl dl\r-o

Js * a;:\Jl oLS er;;t '''iiL l:)3 '6r-#ll A '# 
oLS 4ii J tlr--' '^'l

elb ,.tF l,{-ir}J Ltlll !:Fl cli$l pcl ">ti as;t 6Yrl-'-Jl 'i'- i-Jr\"

.4rr)l 6)rrJl 'U-:+ dlli J! -rL!l 4i*6. ;ca 'o 'D:3' |.flJJL Jl J;+-'

.al)l ;;rrll .,'3 dlli e'b' "5+r

:;ll iFill ils..i'" 2'8

-ii,.i; ui!" .hlJl qtJASll qJirll q'$ er:^i t+ t'/)l -'rJl iJS''i"" ;l:rt

' ''Yl JFjll .Jt: 6ir;tt 4l'ni-.ll 'oJ q'.ojl
'ct
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Ct=Bo+BrY,+U,

Yt=Cr+I,

.( r .8)

.(2.8)

(6.8)

")'i Lr'Li^ll dr (1.8) a.lrlJl q/ l+Jrt--J Lq c, a---$ ;o cr.J .,i-JL3
t.' ',t e

Yr =(Bo +BrY, +U,)+I, (3 .B)

:J3r-ll u,u) 6rLc,t-r3

(4.8)

(s 8)

Yr -BrY, -Bo +I, +U,

Y,(l-B,)=Bo+I,+U,

.Y - Bo * I, + U," rt - t*, -i-n, ' r-Br

,.iD-c.:-)l i.lhl't-tj.Jl .r-i a.llr ,Y1 ,L]-Jl

Cov:(Y, U,)*0

rrl (6.8) i :,. ll rr +4
' '.1 ..1'tJ'9)'

';! c!.3

lr-a.lC

-E(\ll [u, -E(ur)]
29r

Cov = (Y, U,) = E[Y,



I

:,'ll L.'.,:

E(U,) = 0

Cov(Y, U, ) = E[tY, - E(Y, )] U,l

: ,'t[i

:Y, i-lp cp ce:-lh-r

Cov (Yt

:Yt cP cnr-l\t:

: cI^^-':,ct+t-!r$-, -,;t^ar:)l :r13

[r I

Cov(Y, U,) = El . 
j=U,'U, 

ILl-B' I
tC lJ 'u!-Fll :'a 'iJ'rlJl ou i'J.3S OfuJ
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(r\^
cov(Y, u,)=[-*,1 E(ui)

cov(Y, u,) = + ozu* o

ol>;:^ll t$-,rl prc ,r-lc Sj,1 grlli OLS -+ 1rt.ll ..t" '-ill 'a l: r-l"ib-:-r

,/ JiL,*ll -,JJ6^ll -,1-lr tfr-tl Yr qFlilil YJ6^IU '\frl-&ll '-r'll e'alii*"'ll
$c +.)rj ,'.jr .U, q5Jl-&ll '-i'ltr !$; a:l )J i+lsldl cDtq:-*)l i-lrL-

.ai^.n^J*iJ;j+s3.c-,|-;':L.'t'.lr'-'lilrtJldlb,JcOLSJ#ii
:la-li .S-*l ,-9Jt C t .+Xl ','i ci-J lJ

.lndirectLeastSquares(lLS)r-o;*iLr^ll-l"-o;'.-JtlcL-,-'2J14!Jt-

.Instrument Variable (lV) 'rilrYt J:6^ll 4+Jt -

.Maximum Likelihood Method '+e!l OK-)l liJt -

.Two Stage Least Squares (2SLS) O$LJ^ cJe rg 'i--ll oL,!l 4+Jt -

erL^l a-JJr r*r g=) '''-.'o,J .l>Ltt oJA cJ'ie+;l J J"i-ll -:l-''
.n;rt;6!l a;J.L;Jl # o+Vt cl):lJl

:qrt".ai.6!l L.JEill *e n;i)l &yrtt-cll CILoi 3.8

:Supply and Demand Model "-tlh!l3 c"Jll Gl'l't 1'3'8

:ij,Yl cr)rLJl u. L arL,,}c ,r>.:13','lLll Ci:^i,iJSi
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(la =Bo*BrP+U,

Qr=00*crtPt+Ut

Qa =Q,

, (Br < o)

, (ar>o)

(7.8)

(8.8)

j;Jl .J iJJl clb ,.,1". Q,-r Qo a;JJr-llJ 4+,Jt^ll ir^Sll d3l"''n g-1ljill r:c-e

:Ul dr+:.

(e.8)

; \-6 ric

.a,J-Jl dIB J*-, .F; :P

.Ct-Ct .,Jc ,r-"flj','l]^ll illJ qpjl "'i''Jl J,rn:^ll clr'o] :U2, U1

.CJ-r ll crl-l'- cF*, : Bt, Bo, Ct1, CLo
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.(1.8) ilS.j^JL i l.S _xr 6rj,.ilJ d$l elinlt Ul

dJJl Ojle err"j :(1.8) rls*

:$ilJ L ali-). ,Jfu &lJl Lls,,i,ll u._.

J'.^,,11 Dl"J Qo: Po 3 ,.,lLll o:.-l^ & DD : .r-"ll 4';. .!-J SS ;i -
Li Jsi ,ilr-'! J*Ji=i^Jl )S .tl: .Jltll 

"J' ,ir^Jl ..l3 4+jl,ill 4* ^<,llr

.,ts eir^rJ; .11 .;'-1 gi #r*
L Jt^ll '+ <ll .l dli: ,iiilr ol;iri:* c+ e .J rjl 6lJbni^ p.r si -

dS ,-51_l ,,jJ^Jl ,,s dr;JLill etl.i3 aJ.- i j'*Jt+ ;r-',i {r5rJ,,^JlJ
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Jjli +r.: .,lo .itllr ,-t"-.,;,.Jl *i-r-.rt dr JS drl ud -1l3Yl cF-*+

.(2.8) ,,rl++Il Jis^iJL Le l-h Js'rr '6,*l
,..rLrl sruS g e-nll tj3-1h ,*r :(2.8) dsrl

Pz

Po

Pr

Qz Qo Qr

,- -r.!l -l-r-,rt .rl ,iii -"f -* \^i .,j/l qt' ejlr.,ll Ci:.rll tra Uir', li!-i

t': 'lLll "i'- 
c..'S crl-r'sl e^ Jt-r^Jl JJli

-,-,;! cr$ 6^ d"!l -i-r-lL ,,s j- i-rb Jl (2'8) t-ls^i'll .lr l+

-+ Cj,a:'r\3 a;rt-o16Yl 4J Urll lc'''' -Fl #l '&fyfl r-i -p t,^ erU 'iul
.--JJi^ll r:+ll-l CEi)l *;ll$: qriill d-n"'^I 'Jn ,r* &l3'll oJ'-A3 ' '*Jl

--!l "j--r," 
J^lSl JEi,rl &l3*ll oJA ujis .,.Ie '-">:-r 'tll"'(6lUl'l ;"

-, .i..*ll J-,-3 $*i ..Jf ;ff p ..f,.-All3;r\;;ll aJL- i JL+JI C rl J+'Jl Jl

Qo Qr
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iLi: Jtiul_r OJ^JI i1+ JJ u->.Jt dsr. .Jliill JJ gr} dr- et:j)l v-ill
:Jl ,r:lii:l 4+J:i (Er) c+ i+r+ Jjlj,r al"ii JJ G0) al.ir_Jl C>" OJt n-Jl

elb cJ.4;ujl!l c.rr;-(ll cf 
-.rbj 

k+1" +;r.r1.''r- 1p, ;j P" ;,- o-,_,;l9ft

.t"j.ll !i:J. cli3.r; au.',..,J| ,.;ill crn,^ll ;elr_; iJl.- qr! Li .ddl qf 4,LJt

JUol 4. qfjlCl -plf os;rtrjt 4+jl!l 61, (ll ef cFUiJ 
'f.,,r."" 

*ft!f ;
4e +il.c r:+: pr+ .]:till ,gl;s)l L;..r d_r .Jlll+_r (Ez) JJ O_,,lCt i.--Lil

crtqJJl 4!Jt alr:.''^.,| JS-J Y i *, qrrl_",i,'Jl Ui3^llJ ilii-" ll ci u-;ull
.(8.8) iJrtJl jrii cf qrLJl dri-ll

crl +;ill qt' -,11- &:\ J! g.rl (Ur) cf r*rll Ols ,i-bL. 4+JFl+r

Jir c.B-,,'lLll o1r; # &s c o:ll LJL^JI lj.slt ,Jc Jit,#ll .e*,p:,!t

*f J;'iJI .iU i u J ,(al^S^ll Jl 4!Jl) .s-*!l CLII JL-,ij ,4i3rj r,rlle',..,^ll

.Jbl!-, (Ur) #l:&Jl 'tn ll af JJ*, 4;lt .+J+ -ir* o)-ci dl-lCl F" ,t\

os irt*l'1.r..* UL irllj;rl;;JL -,;t+ll J ,i 6*tt ,rJl ,,,1t t1 ,r-'-.^l cjl^iijl

.4+jl_Cl a-,.Sll3''*,Jl

6- c9!t dJjl} ,rJc ,,,1t ll -i:-,rL 6l ur -il :n t- .s>l .l;.l-.' u,-.,
:o-.,! 1-S-r (3.8) il++Jl LiS.j,lL ijl']-)l JS^, dlli .Jc .:l-nX .t+U cr-"Jl 'E
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ctr-.;l.ll *W e. ,.,tl.ll ci$E _;'u :(3.8) cJS""

..j-r- JUiiil dli,,Jc. ,,i'Jfo-r ,Jli^ll .!+- ,-lc. r,rll(i."Jl t'.riitll cJ:rll rl:_,11 l\Ji

-.!- Eo) c.r Jjl_ilI ili: cjuul_r.(D1D1) J,! tOOl d," JJ^JI i(+ C,., lLll

--, ;Jlrill J'Jl Jt-ixl: (Qr) J tp:tll '*.tl ;r!_.y clh 6='-+ ,'' -,- .(Er)

- t-'J,(Ut > 0) ;l gi i++-1. c-,:$ -i-l- Or) O1+ dlli,r-lc. ,,, i_,r+l .(Pr)

-.' ie+ d 1.Jil.r; r-i9-,.,ll^ll ,r:-.^ gY r,;ll(",... ll .};: Ur.aijl lfJ ,J---J
; ;+rlrJl 1-,^Sll: (Pz) JJ ,,.rjlCl '-.,J1 Jli:il ;.++it (D2Dz) JJ (DD) ;r-
" :-+J, (Ui < 0) Ul gi ,crlL qFJl-&Jl -'Ji:.ll OA Ol .tlb ,:' iJiJ:.(Qz)

-' ilrl-- )rii3 ,;rs (OLS) a;rtJl c5 n.-Jl crtc-FJt 4!-,-t d,+-rln ,.ll-S-J

.(7.8)

I 1,

tr
I

lr
tt\
'i

Qz Qo Qr
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(P)_r (Q) c*r i-rl:.ls'oro3'-o a!)-e dJbA ;l aJ.Jl.. drs+ ,o)ci Jti,Jt ct

(Pr): (Uz) o#J ,UE a+-E cl. e) Ji'-^,JlJ rui) .,jl &ll Jb'il^ll ;;j ri.:rl-t e..

lra d.3r3 .-ti^i.-iJ,- sLi.Jl llsYl ol;l_1i!l r-i ;l"A cllrl_l ..s-r-l a+-b c.r

.q,jl &Jl J:'ii.JlJ d16..*ll -'Jjn^ll ..1g1 .t1+_,,1 r_n: pr+ et"lJG)l

:s.Jrll Arll +.trll f j+sll CIJ^iJl 2.3.8

LL dliJ ,cr^Cl Ll-Jl c, n,- +r.3.=/ jljsl 4ti-uJl ii-r.-ll alrr",..'l-r

Ci = Bo+BlYi +Ui

Yi =C; +li +Gi

o<Br<1, (i = 1,2,...,n)

'.fi: t"S'/Jrll &rll_r cDta:-Yl a.ll:

(10.8)

(r 1.8)

lgl ,"J-

t- 'J)<:-)l 616!l q!r'"3:C

e rr^ll ef 4JitJt rrt u'r.lt-l
s-"Jill c}i'il 

"!^3 
: Y

Jt '."' ^.,)l gfr^r :l

6ry;Jl ct' 4++JrJl cJ-.g:^ll 

-l
L ,t5,' 6tijlt gftn:G
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I

l

q,il &ll -'JJn ll "!,3 
:U

Cr3^lll d-D[-lr- ,-F.3 :B13 Bo

d i*l-tr t-s-ll"!-r.l*+-11-' tJtJt':" l.J (11'8) alrtJl gl i-Lr)- €r

.(4.8) Js,i,ll d t.S iU JS^i' ii'-r JS^J q;Jl 'arr)l cr)rLJl aU;

(r^9ll cjirJl +r-3 se i+S eiJ"j :(4.8) ds^,'

(-J-Jll"i

c=Bo+BrY

Y,.r+ylt c[rlt

;r-Jl $^ll c.F+:Br -9o (10.8) iJrL-ll +^.il '")'"i cJS;Jl !^ lJ+ '"' r-

i))!(:-,)l +-Jl: cJ.- ji ,Marginal Propensity to Consume (MPC) dD$*;)[J

r5;1$-)l .tiill dr# 4JULll A!),Jl ','i''i dllJr (Br > O1 ui 9i (Lsr' cl:!r

.+ +JrJ LF.JI ct n.,. :l; lil gi 'Jir* Jt'l^s LJirJl c9J'r-'"J e13 ''*i3'S

; ,.JDa5-)l .rJ) .-ps .JiJl ,.'s ;rl;-il .JS ''' "Jl JSJJ dD'F-')l .,-'g ''i-Jj

y=e+l+G
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.!.ll i^+ CJIJG rii a;rl--35Y1 4J Lll ..'l...:J._.;L:Yl JJ 1.6:. c_!_;,,, A.r1

:;l 6i ,eJ-.-ll slJlJ JiJl gru cDrL{:-Yl allr g}-r. ri eU*:;U,f,dl
0<81 <l

dD.ei-Yl t_r+- & C', ,"t'C| JiJl ii*lLi . (11.8) i-Jr\Jl JB---ir

ui ..,.]s]r ct",,.lt gi .g.tt !: &4 (+si -u- ulj.qr-rs-lt 6tiiltr Jl-it-ytr

os +til: _;;j cDt6_:-Yt & -i_F ci &lyjl 1*+ .!^j (ui) qF_.,l_*Lll ,Jii^Jl

eJy ;rLelj ej:r-l 613l ill Jl--*,iJ 1*Lii-*11 Jl*-.,,!! :o'r-::lts ,e rJ,"t*Jl

qt' .x- l(.r1. ,,i,-,131 .-i,r- &l-rll ora ga,"ti cf r*'ll OU i.l.-r.CJl...,JiJl
cll+_r1J^Lgt dD.6!Yl iJl: JUnl e;Jt +J,rJ i *, rui) q'jl-.-i'll -']-i:-ll
(Yi) Jit. ll J+iill ..1;1 ll+tl dbo O1rS1 clJ+_r (Yi) cJLjJl 6 jt-.^ -y-ji
lra J- i (OLS) 4!Jt alt-i..| ,.lS-J Y ,,,i'.,11 hd_r.rui) #l ".1'll $:.llr
,_fjlCl g[.rJl .gri* +rsi rJSa .61: ,(Bo, Rl) 4--tl-L- _-:.i3: e il,^i-ll

.(11.8): (10.8) ;,lrL'JI 4Ji)l c,Yrl--ll e .r- glr alri"..L
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:(U,,,ilrts e.J-) Wage-Price Model '-,p-'Jl-qg$Lll -;aYl g3Jrj 3'3'8

.lr-i...Lr -rt -^,,!t, ,triill -,1,.. 
!l .!+-.,1g grll ,*+!i e JJ"i Qtl Ol e:lil-lt'r

:a"n)l cr)rlJl

(12.8)

(13 8)

:;l d-r;-

-+.iilt -,,r-. !t i ,+';Jl .J-t'- : W

3r9^rll d +;Etr drl$:- ---l
l-rr.-"!r d J#l cJr-'-:P

i,lll*Jl Jr'-: Un

.LllJl uniJ aiis^ i *all Ju' :R

.;r-;-1i.,*Jl .+lr!l rl/l -,p^., *f J$l .Jt'- - M

.(n,...,2, l) ;'.-,!l ),o!'c': i

.i.t"s r3rr 3i 4$ril crl-,;*:^ll : uz,ur

.CrJ^tJl d,Dl-I.- : Bis, C[is

J-S'll sler .Lliii,.* -'$&'(P) ..,1-r g;B 'Ji&'(W) ;l tl+li (12'8) alrlJl tl'-

J'$.,lhJ.(13.8) iJ:\Jl ,/ c}i:,'*' ui:^ (W)r e.E Jr'3. G) O'b '''l 11 LF^

Wi =Bo+BrUn,+BzFr+Ur

Pi = 0o + crrWi + c'rRl * crl Mi+ Uz

(i:1,2,3, ..', s)
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.(Uz)_r rur) sjl ".i,'ll _yii^lt iil- l-eJ eir^ll i alihll ali:-.*ll r:l u-iill

6rj*:Jl dJLl,- -,;,rril (OLS) 4ryJt alrii.,i (;'-oJ F *,

6,lrri..,l ,JS-JY ,o)-i a-JJr^ll ;.Jilrinll ejlJl Jl L -)J,j+* I ^"

4lii^., 11 6lJ$:^ll aH 4.{).c r +-+jJ ,'l li_.1 L+tLt'- _;rrh I (OLS) 4iJ-r-t

e rk &3 alrii.^'l ,.J --,;rt $ ._lJt ;re dl-ra ,Fl_r .k* 4rdl &ll 6lJ*i3^llJ

">ri .!:tll .:ll: J 6-,1l-i,)l i $_r ,ejlJl dlb dJl-L- 
-,1,.,$rl 

4+Vl c.rYrl-,-Jl

.itill l- #'6Y tr',-,,..,;1,

:Reduced Form ccj 'ni,-ll dis^:,ll 4.8

+lfull Jl$Jl cJ- J," J3.ii Cl ,:YrtJl ,J' Jju'^ll dls-.Lll ,j-ll"J

allr -or: 
,,-Ic .J.t. uii^ JS J';: J'i:-ll JIS^ill c.r)rl.'- ;l l=\j ,e ir,^jll

.6r all ,Predetermined ,iiiL 6:',- ^ll c-rl;i:.ll 6;.o+ .C

\l: L_t, 
t i. -,;r-13 

slS gYrul i;o a.cja:r S* err ttl cJS,*--o Ol

Clr 4Ji)l c,)rlJl t+..t UJi crl-r,sb; ..4J,11 +,1.'" ll grl.-3i)l d$l o-
.Crr^Xl JSJA ..En

. (14 8)

. . (1 s.8)

'C t.S, qle ci_..--ll nfu 6r.^,ll djli-ll JS,ill .tLi

r:3rsJl q.#-,;,., ;rLel3 (15.8) I (1+.S; ..s:ht*Jl ,ljl_dl l-S Di ei"_r

Qa=Bo+BrWi+Ui

Q, = cro + ar Wi + crzOi * alNi + Vi
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w, = 
cto -Bq+ o2 o, *9N, +Y{1li

' Br - ctr Br - ctr Bt- ctr Bt - ct

:,rle J^--: ,(15 l) ilr\"ll os alrtJl ou u:+v-43

,.-,, _ ao Br-crlBo * oz Br o, + o3 B' Ni + 
Br Vi-arUi ...(17.g)v=-t Br-ctr Br-ctr Bt-ct Bt-crr

i:r. r[.r Le',i135 irtc) OS+ .*nirUl 
"trU o.:\+jl Ll"'."'lli i$-ill irLcJ r*;

:Lr3Yl

. (16.8)

Wi = r(t + rczOi + n3 N; + et;

rf - n4*7Is Oi +7[6 Ni *ezi

117.8)r (16'8) ,.r+JrL-ll e'lr'
I

' lr.F

. .(18.8)

. .(1e.8)

---ll r3r.Jl ;)l"J €,7I :;l '" J-

+r$l-1, OJ53 7t cJLlJl gl3 ,g!r'^Jt-'

crs - Bo tJr
4 -:-lt', -' Br -clr

aoBr-crlBo
Tln =' Bt -Gt

?04

,!l - Bt -Gr

Br -0t



ctz Br
,r5 _ 

B, _J,
ctrB'

no = [--fr (20.8)

(21.8)

:;l gi ,B1 gi.LJl ODLJ1 & 1j--: t-ti alJl-.,,ij bA-e

it-
B,=5 Or 3,=4!

TC2 TE3

.,,19J6,-Jt ,j^.o-J lr-r.;rrl, rKlj,qjtrS^ gF Ol 
-'-2y 

'-;ll-r ''' "rrl o!-oj

BO =ftr -Bt7Iq

:a}j. c.r Bo J^ul
. (22.8)

-pt (15.8) .r>.tl iJlr crt-I'-l ;grfi .,lc J-.^-.ll eJ"i^,1 Y .s-r-l .pb;*j
,;,-+r.li kJ O1'S1 (14.8) ,.,ll^ll i.ilr ,il ir"\l Jfu l-iar tu.3 j u.2 - -0

.ll-I-l r=13 2:6 -tt.l.--: L.rc-l ..J-,.-S,f kl .r-"Jt lr':. g;-l-lt

crl;rib F J-r--:l .Jc-l .Lr-.3 a.-t; ilrl'll .r! ,Jriijl ,i-1,^/ ,a-lrlJl

Jl Jq c.,l_.;r-rih ,,.lt J^-.J ) Lrc, ,qtv,J-Jr.:'3 \-l iJrul .tl .lQ r6urf."

.,,Ji-, ,J-+r.:i lal iJrlJl

rr. qlsi+ll c.r)rlJl 6l-;ri3 .Jr .J_r.:l ;o &-r..i: cr)lJl ei^+ 's
. J 'ni-ll cJS l, c.r J c,t .!"Jl -,,19rb 

jDj.

ri)rtJl c.,t^l'-ll 1.JA ,rl" JJ.--ll ")-i u'.oji--illl L-i,ib^ rL-eJ

4J-Sll Ciul "!ls: uf: ..J;'Jt gj$lJ cr)rLJl (.;LL . ,'.p i!fuJl
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: ^ '.' ll C+^-tt ,i (t2.8): (16.8) cyrtJt qf JAII Jt-i ,a+iyl c.ryrr r^lt

eJrl.Jl q,s q,I-ll e i:Jr ,Js# dlrjl cjS*iJtJ ,.j4-r (19.g)_r (lg.g)

,A +S {irr jr-i d'n.-ll .}S.,i,Jl cyrt - cr ilrl-- .JS,_ll_r (15.g): (14.9)

rjl-..i*ll 'Jjn^llJ ,io:L'il crl $ill fti+ 4OLc lal;r-ljJl qFlilil -,JiiJl :. $l

"s 
1-S l.d- i,6^J aJihJl cJ;arll dJ# Jilr:Jl 1t^-,.)l ;l_e .c,rJ"_Jl J1,t_-jr

nd 4Jihll cil-.pi:^ll cjs..,l ilJ- LA .,, l,j ,(17.8): (16.8) .r-+lrlJl
-'nill diS^illr JSJ*X.s_*!l a*ll ;lj ,i.,nl *LJl crl;g:^ll ;.- )__S ,r_lc

.k^* a;rl-;!Yl :91^,ll q+S_iJ J:,i^ll fJL ,a,-lyl cr):ul e rr^l
.JjF;ll .!S.lJl crl;,;:ii3 cJ iJsjdl d-)LlJl :16 c..rls.)! ,JA y Lq_.r_r

:itrl .''e+ J1;.,iYI als.J* t+J e+.-JJ r6lr.i.o crl_.,pri:.rJr J_*--ll afu'Ul,-i,
:qll.:Jl e it--tll rFJ,.i'

-,-s L*"i'll) .r-"ll: ','lLll 63r;l-j_*J;l .;"1 n-!!:LbYl Cjgaj-ll
:;! rx (+lr*tr crl-:ruitl

Qa=cro*ctrP+a2Y

Qr=Bo+BrP

(23.8)

.(24.8)
j
I

I
1

.ULY 6-.,1,-,, l-S B a-L-ll J.ii;r'lr 4^rrt jriS ,;S4 e iJdjl lla C
:.,:! t^S: J'nJl 

"!S,:,Jl 
,:)rt -,Jc cjt-rl ,o).cl .t6lrLJl g]-,_e
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p= Bo - cro *ory
0r -Br 0r -Br

O-arBo-croBl+ 02Bl y
0r - 81 cr,r - Br

:+gYl a;e^-ll # (26.8)r (2S.S;

P = fir -nzY

Q=fi:+noY

Bo -co

.(26.8)

;pJrtJl d,r,td Jjinl dis^il LES .F+-r

. (27.81

(28.8)

lgl 
"'.1-

(2s.8)

.(2e.8)

j

l

fr,rl - ,fr2
0r -Br

_o2
0r -Br

crzBt

0r -Br

.t"jJl,"riJl _,lr-'Yl c.rl J"- ,y Qa.ll'1 L-lrl.'- gl J*, >JJi3 e1-5+_l

:.it+ l.S Jjti^ll LIS^i,ll oYrlJ
^ fr,a
Br=T

7t2

n

BO=[t -blTEq
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(ort cr1 J crOl q\ (n.11) ,,'lLll il.rt'- &1-L-,-& J.*-.tl ,,,.. J gSl_e

nlrL- Li r_;rri".ll +l+U,r-"Jl +lrt -;G tSa3..JF.-jl JIS*ill ,:L-1,-J-
.-2.rle..tt +1, Jr, l-6:ti.,,tt tl

:o-.'vl gls.i,ll iriJ ,.,tL!lJ d.J.,Jl eir^: gl .,:"-;,i: ,_.=i -rl+ ,_l

Qa =Bo+BrP

O, =0.r*cr,P+crrR

;ls cr-r-Jl i.bt - Li ,-.;,:-

(3 I .8) ' rllll {ll3

. . . (32.8) 
"r;-.!l 

allr

'i,:'lLll ilrt--;l ..!;LIl 6rgJl ir L -.!
. r.r riiiil 4l+ls JJ,

...(33 8)

...(34.8)

Q=Bo+BrP+B2Y+B3R

Q=oo+cx,rP

-F.jR gl ,',,:,(c[l)a-]'^11 i$^ji ]$ Jfu.LltL.tl 6ry,":Jl aF- -L- \l

-!ii )L J#S A dr:a .,;LS liJ) ,d"-)'Jl .Jt ,xJ-r,.,lLll . tc !e;i
,g1,i;;riiJl .]S*i'Jl cr)rL" rJl, .nt' J cJ"til .-Ja+ )
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Q=
B1 cx.g - 86 ctl

Bt-ryr
crt Bz y _ orB, 

R
Bt-tI. Br -ctt

(35 8)

(36.8)

r:Y:L- ;c. _.1,;.,*Jt3

. .(37.8)

(3 8.8 )

aJ.,ll ;l J.{3

p-co-Bo- Bz y- B, 
RBt-0r Br-cr Br-ctr

:o_rYl Ljs,"tll ,J &ut J.lti^ll Jtsjll

Q=7[r -TZY -[:R

P=TEq-[sY-naR

^ TE'l
0t =;=-

715

^ ,L ?0t :;:
7t6

...(ie.8)

...(40.8)

dS c.r ,Ji--=jr .glijl;. (a0.8) r (39.8) gprlrl,-ll OrS Ol ;-,r>.all-r .-,..,r13

:;! tx; (so) ;.i: .,Jc td. ilrL-

. (41 .8)C[0 = TC4 - At fi2
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rrrs (33.8) alrtJl ui ,g:b u|-ir.i,l kl Or! (34.8) ilrtJl ,i1" F osr
a--lJl -o;ri^lf llr.s)l crl-l'-.,lc .J_r-:l ,rJc ;_;rill pJo ,,,.,..,., a.-i.t 

-,Jc

.Jjli-ll .]S.i.ll aYrl-^l _,/:.'':Yl crl-l'-.1. (Bl sBzJ Bl : go) h

:r5Yl e=':Yl dr)rlJl g:F Ol c+l-r,rl+ :&Jtjll GiJ-Xl

Qr:Bo+BrP+BrS

Qo=cro*ctrP+arl

Q, =Qa

...(42.8)

(43.8)

. (44.8)

:r"l-..---rll

:rit+ l'" C+. Jjl'^ll JS^tJl (.Di dr ilrul ,=p-l,] rt-r. )
:P _J L^"ilL Jjii-ll glS.,i,ll ''r -

Q, =Q, =Q

Bo + BrP + BrS = Go * crlP + crrl
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Br P - 0rP - cr,e - 86 + a2I - BzS

(Br - 0r )P - cx,6 - 86 + cr2I - BzS

:.rJc

r\ A1 -BO a2 , Bz

Bt-Ctr Bt-ctr Bt-0r

P:Ar +A2l-AlS

Brctt - BrBo

Jl.-.j, (Br - crr ) & a^,,iJLJ

(4s 8)

(46.8)

._t' (P) 4-S Jc ce:-l!: ,(Q) ujn ll 4r."rlt J'ni^ll LjS-j,Jl ,ji-j'l -
,(Q) J:ni^X cj'nJl LliS^iJl ijrl-- .,lc .1.--: (43.8) rl (42.8) il:ul

:.:L tx 
"

l-^. n n I
e=Bn+B,lcrt -Bo+ a2 I- 82 Sl+erS

IBr-cr1 Br-crr Br -cr I

:.r.lc cJ.--: ,r-r"j,ill d!+_l

Brcrz , BrBz s-82s
Br-crt Bt-cr

Q=Bo+
Br-0r
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Q=

Q=Aa+A5I-AoS

P=At+AzS-AlI

Q=Aq+AsI-AoS

:,rJc el.---i dl n^i,^ll ' tel" Jl rL-r.lrj

:.rlc c}^.o..r ,\-'.nJlj -,11.-3i)l r'rj

Btcrr - Boor * Br crz , - ctr Bz g

Br -0r Bo-Bz Bo-Bz
...(47.8)

:o,! lJ Jjl.-ll Jis,i,ll 4+135 
"6+-r

(48.8)

:;i: rx Uii-ll Js^tll Jb"3 (48.8 , 46.8) c):lJl ;il

(4e.8)

.(s0.8)

: gl ,'.'r-

cx,.
Ar=J- 

Br -0r
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A, =ilg' ,
Br - 0r

U, =f

. Ao= B, cr1 - Bocr,

Br-0r

Au = -o' 
BL

Br - 0r

As
, Cft -'43

Ar= -82
Br-Gr

...(s1.8)

C.rl-I'- rJ- 4^l'- LJSI;J-lr 6JJL A^:rs ,Je Jr"--ll JS-J ,irYrlJl L:+'.i3JJ

6;rii If _,/r-:)l d.rl l-o tDi dr ,(a3.8)-r (42.81;,,,thul os 6rj,^Jl _2lr-.,y1

:g) g-ll clS,.i,ll g)rlJ

Bz =-Al(Br-0r) d2=44-BrAr

Go = Ao - a'A .. '(52.8)

.4-ai-L .tj: o+Yl crYrLJl err l $JJI d.ryrLJl ,jl Jrdl ;S+ i .t :
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,i.:jt cr:rh-.ll erJ^j -.,;r;ril 5.8

:Estimation of Simultaneous Equations Model

'n oA 4!rt 9i ,i ot-s CaU t')ll :.i,ll C ..lr*il ,i"S-i

:q5a-, a+Yl sYrlJl e rL"i Jrrb i Lrii'rJl ,iJLJl

:6-;dlgll 2L 6.i.-JJl crtl;:.l! 4foJL 1.5.8

Indirect Ordinary Least Square (IOLS)

,.iY:\.-ll ;;J6,os,r-".,,-,r,Jjli-ll Js,j,ll 4iJJL ai3 -lll 5\ r ,rr-,,1
jrn,J OLS 4+Jt ar--,..,-, F *r,i.p!l c..,YrlJl 613; # L* a----i..i^ll

.:\-l- .,Jc .lr.-'tl Jfu k---r (tj- .!l ri) JjFi.ll |S-jJl ;lr -il .it--L-
.lo-,l.ii3 rl-.,/t i.-;.:,""Jl crY:LJl

L lr1 1i^.,',o JpeJ;jla:4 cil-,lri. J,! .e OLS 4+Jt ,l c$ L* Li-i-l

qf $+ t- ,i-JS.vll ;-, Jl flJ .:l;rii ,Je J,.,--ll ,6 -;J l-$i+rlJ rJ
.IOLS l.ej^ ai^,,:^J;jr.=i^ -gc C.rl;ri3 ,Jt J-t--U cr-,-l JJt J o t+lll

e rF ."+ l-w 4.-i.'j^ll cr):tJl a+lfuJl cul )Jiil 4+Jtll oJ-a

:as)l c.rl ctill 4+JiJl i^.-bi:J .alji,i^ll ;J q^-ll alr-i"'l J+" 4$Vl sYrLJl

.1c J+ ill gi ,alUJt el-.l+ll ql u-z)e e K: ,Jjii^Jl ei-9^rll tt rtl -l
.!i^,,'osrl i-.'Ll:ll: t+-,'lJl ol-,;.,i:^.ll +JYJ+ a-J.Lr^! a-'Llil crl;ill

.Jj Jl 6r-eAll c.rt^l'- ;ril a+r$ Yl LgJ,i--ll olr-.;"ll il;t 6+L3 -2
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disill dJLL- crl_lri. o^ 4+r!dl c.rLl.-Jl alyrL ,.,--ls J.*,ll & -3
c,Ll)'ll alr-i.utr dllir (2) ; J.ill qt' a;Jr Jr.-.Jl p.-r t'r-ll JjF,--i-ll

.Ji:-ll Jtsill Cl,-_r ots;6j Jlsil Jt - .J# e* dl a**!jl

rB 
-l )riiJl u"il ,j'i=: Y (loLS) 4iJA ,.1!-!l ,,.rta+ qr-r 85 6l;-+rii sl

n)-u.r-lj-,lri. O^ JEI dbn O-l! ilL'll ,rA .J:,:rtill ,-, ilo JIS_S.,J

Llal-.ii: U O,<l ,ill +Jrl,-ll j$ oray c(IOLS) 4qA il:Lll JS+ 
"+ 

L-ti
.Over Identified ,,€.&

flOLS) 4qA'o;ri^ -ors3 ryo.j dJr .+.- L;*,* ilrul ._.r:S L.o_t

;l {-l+':*ll rJ. e+,-J 4-4i.L Jp +lrl--Jl  :S3 Lrrt_l .kjl-l-" ;^;r-13 JSJ

,i .J.,,- r+rJ Y .Jll^ll .!+- .J* .c-rlJ^!l cJSl (lOlS) 4!A 6l_,1rii 11 #
.(crr) ,'I" kj^ di,.-=r t'Jl (32.8)-r (3t.8) alrtJl *r- (nr)-J 4'=.lt

.a--:.L -,j" JJS (33.8) .r.j'll ilrL-_e

.rJc r.t.i3  $: .tl L,! aJrLJl J! JJill ,Jll,+ r;t ^--,-l_1

rl (k16..:,3 Jfu .,3Jl (tOt.S);;"i!.Jl ,c.elJl c,L,;Jt 4iJA 6l_;r iiJl

;tA dJ:l .(IOLS) 4r;A .":l;:ill p r ',ri Yr L-i-L 39c' i.lrUl  -rS .ti

.Consistent ,iiilji. t{jsl3 Bias ci, 'y:L (lLS) 4+JL

-uriitll J,! Lt.' lt'1 br3i: (loLS) 4+Jt ;ts a",;-:,," il:tJl ,r_rs: Lrrc_e

qFJl (TS LS) abc]*ll crl: .s FJI crL,lt 4!Jt cf JLJI 9 r s 4-,ii
.iLl;:jl d aI-bL (TS LS) 4!_tt .1JS3 djJJ rd.rYrtJJ r r-ix 6-aJ ,,r--t.i

.r#-oJrc.,J-ir.b tal tl-rlJl ,iJ.Si Lrrr L.oli ,i-ri',till i''.-t+tJ!

I
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:','ll^ll, .r"j'll e lF dP 4iYl aEl+ll h.ll .rt-*l :l'8 rjti

63ji:ill slJ:ni. F+ :(1.8) dlr+
;,-fi' :

I

.IOLS ifuJt alrr',..,1-r e+Yl c.)rtJl eir^.: ;ri :','JlL'tl

(50.8): (49.8) u$lrlJl alrr"...tr .o)cl LJjr+Jl (Jlc OLS 4!Jt ,eI": :qJrll

tolg L Jt LJ.-.'l

- 19.60 + 0.28S + 0.14I

13.46 0.14 0.11

P=

s.

i'i$x-s*+{fag rl:g.i :q;,-.|" -': t
":J#"u'p:"'*'n ry,"f"lglry'rlr-:T

10 50 100 l5
2 T2 54 t02 t2
a
J 9 65 105 lt
4 l5 84 t07 t7

5 t4 75 r10 19

6 15 85 ltl 30

7 r6 91 lll 28

8 l4 60 113 25

9 t7 40 rt7 23

10 l9 70 r20 35
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t - value (1.4) (1.9) (1.2)

Q = 215.03 + l.715S + 1.87I

s. 146.85 t.52 L 19

t - value (l.s) (l.l) (1.6)

(53.8)

(54.8)

;
-#

:.rlc e1^--: (51.8) Jli-Jl LIS^:,J| ilrl--,"'i')c'i 'o-2ri ll crl-I'-ll 65 alr-',.',1-r

A, =4-{- l'87 
=13.36' A.3 0.14

d,, = 
45 

= --J'7)= 
-6.1 r' A2 0.29

Bz= -Az(4, - &, )

= -0.28[(13.36)-(-6.I l)]= -s.4s

&z=Ar(A' -&,)

= 0.14[(13.36) - (-6.1 l)] = 2.73

Bo=Aa-A'Ar

3t7



- 21s.03 -t(13.36) - (19.65)l= 4v7.55

&o=A4-&'At

= 2rs.03 -t(-6.1 lX-19.65)l - e4.9t

:o-o (IOLS) 4+-,1t ,lr-'*l $o Jiq|"#J J$lS,i. dllia JL-iitJJ

Fl alrlJl # l(i:iL", Jfu )r .Ll,; i-:.;tl ilrLJl ,ilc l.$i#lJ J-s4 -i

"J Jtr t'-+i'i lC

-ISrrl alr--,..,1 
,,.1L',', l4jl ,',.r- -JjiJl .iS^:'Jt aY.:t--- Jtil-j,l u-r"--ol -'-'

)+ (TS LS) 4.J-!t.ri.-'"'i J:nls.,i^ll dtrl^ cJ'l eFJ-l ,!-x+ll cr)rtJl

.isYl sYrlJt eu;i + (IOLS) er"

:Instrumental Variable (IV) ,q,ilJYl JrniJ 4!Jb 2.5.8

aliu"^ll .il;sr:Jl ;;1J"14-.1Y1 a;-,p .1*i..i ;) 4q---tll or--a '-i\ d-'

:l>*:^S ali\ i:+-,8 drl ui3^ alrriul dDui .-tn .1LJIJ il "-i*ll Jt-j6^llJ
. +rt:lli

-'-+i,fi kt O-A 
":ll 

tSNl crY:LJl )rii,J ii;lJl oJA 6rii "''',

i,*-Jl ufu Y3 J "^f-^ll -'S1+ -blnJl +j ,r+;1"J1 )ri:^Jl c.'.9,S; L-1": ,J&

.+j ,-tLi qlt-l .a+l$l crl;reill 4i;lt pl'ri"1, crl-Ir.^ll 4iili- drl;,;$ .,lo

;Y .4Jr3 a+-lJi aK.'i*,.'..,r1 isYl 'rYrlJl 6:j'-; # 'gJl$l ':l;,;-;:*Jl

.iliL,* dJlJrn:4s I'e-l$]-) ilrtJl qf il-l+-1. f 4++JlJl crl;ulr"Jl
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Q, =Bo+BrP+BrS+lJ1

Qa =cro*crrP+url+92

Qr:Qa

P:Ar -ArS+A3 I

: jA o;rrri3 ll-,/l 3j +"ijl .ll crl-rsl+ :2.8 jE

...(ss.8)

(s6.8)

(s7.8)

'J;:^ll+ 
!F-rl aJ: (S) :r :-l_r ,"+JL. -,pi3.o 

ri,r3 (55.8) iJ:lJl J^ L -tU

Jjfull LJS,i,ll al',i', ..,L, .r-lj o-,lri )'l^ J 6t',-i dllrJ,u1 .,jlJ.iJl
:*Jt eI.-=: .P JJ a-.'."ilL, e f1'^il1

P=A' -ArS+A, I+U, "'(58.8)

$:^Jl cl-rul ar--,..,', (58.8) ilrlJl ;. ;lr-.,Yl al-iu ;9$i,r--lc J-----.,ll;
:o,Ll t-S (P) ;l:\r

(5e 8)

(58.8) ilrtJl cJa dajl +6;Jt 
"s 

-\61+ lii r'13 ,r+,;L -,pi3^ 
rr9 +.rl I 'i-,

.-5+: Qz)-r (Ur) +$l:&ll .il;;:^ll rr'-i !F-.,1 a-ilc 4l .r+l (P) ;ls 'rl l:

!_rt* (59.8) 1ILJI sJ 1R2) u,:*ll 5r-ill dl^L- ulS lrJ 1;,rl li alJ-

3r9



;#,-iD[3il cJbn o3,S; Y i.l.-r,(P - P) of 1R2=l) ot ,fi ,e+-,-ll olC
.(TSLS) li;lt ir+-r (OLS) 4+A e ir^ill cJ1ri.

r..Jl i.FIl i i;lilJl crl_.p:^ll 6retJl crl '$:^ll 1:1-j,-' ;ts ,rl lJ

Jl arirSl. . t lci. _r !S.J (OLS) 4+A lo-.,1.i: i9 i.lrl-- JS # 16r +^rll ,.1-

.\r .Az , 41 -.,prii,rJc. 
trt. - S Uii Lq-r.56.8 -l 55.8 ;$lrlJl o-! 6:-1j

'g-rL+ 
grJl .1.8 JllJl os cJ:rtJt cls.:'ll .t

P=-19.60+0.285+0.141 (60.8)

:.j! t s P ,Je Jl.--J').i (1.8) cJ:r+!l i I ,s if c,r" cerdl+-r

i, = -19.60 + 0.28(100) + 0.14(15)

Pt = -10'50
Pz = -19.60 + 0.28(1 02) + 0.14(12)

Pz = 10.65

:+l$l .il-.g:^lJ 6;riJ1 eJ'll .+ Jt--j J:+ll cJL{, Jl-, 1.(-';t a+-rLJ! lrSo-r

:orYt Jr5Jl ,,/ Ix.(P,)

tPl ,*r.r 6Jri.Jl aflr :(2.s) c.b+

r0.6s ltt.rsl rz.ts ltr.szl ls.ez lts.rsl ts.sl ll6.3ell8.8e
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grJl, ;i -.,JLL +"ab!l crl*ri:^lt 4!A epyl c.,)rul 
e .r., ;16 ,.#+3

:i,3jl crl J.-Jt 4^-JaX as^r

*l* Cl i.jlilJl 6lJ,'i3^Jl d-- k-Dl-i * Cl gbll crl*;:^ll _,,11 
,,.1 ,Jli

;rr ;tr!l ';&X .-rr! .tl: ,l.o_,;,rih rl_,!l lblJl *rr ali:-^^ crl u_i:.S

:1.6-i. ,"o,it ^ :.

rl_./l alrtJl ; iUrtt r, .jl &ll yijjtr .,j$l Jrii^ll L., -,,l )i

.Lalii3

*lr .Jl lilihlt (c.t-vi:-tt ,i) _*:.lu Lji _tl=6Jl a$b. 4l rJr_S ;l f
.La,;;$i rl;Jl al:lJl o-i

Cl q*';Utl (crlJrni^Jl ri) ,li:^lt+ .t$j iil.e Jgll ,Je 4l ..,3,S;  t I
.llit- iil-$i"S lo_l.ii rl'/l iJ:L- Jl i Jc!,i

J"+-u..rl , jij la;.i::l_!l al:tJt ;;tJ uii.. rJ. _.,!Sl al,i-,..J r.rc t
.>yt -,jijJt 16! cJS

rl;Jl alrlJl os (;r=,_Jr -L* JJlt JS) il$l JBij^ll ,,,),_b:l_5iE

dlj .} +>,J .6lral'i Jl .jsl "+ *Jl &L- r i ..1..3 Lo;--rri3

# ,'Jc J.^-'Jl tii(g &YrL-Jl oJA J- S": c6Yrl-- 6J_e J+_+,j

.6rj^Jl lrsl ;r''i J1 sl J"Jl

q5 oi*j (C) qr${:-Yl Jtitll u# 4il.Jl }Jb +} f::i c.,}bf J'=d, :3.g ,JfL
:+5Yl AligJt+ kibs J6*,Jl i-r,Yl ,*,YrlJl 

e ir", qri .y ,JiiJl
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Ci=Bo+grY'+U' , (i = 1,2,..., n) ...(61.8)

:gl .'''l-

J ,"Jil. Jrri3. Y LJ) dllr-, (Ui ,qjjlJ&ll Y'j^lL l$ll ail.c 4l: Y

.olJii6 :l!l 6ij,":ll

J,--r (61.8) ilrtJl ,Je (OLS) a;rlJl crJi-ll drl,qll ilJt .!'+b ricj

.f .+ J.--l osJj ,ggatJl eiJ,.ill os alllJl c.rt-.lr^l 6j+5i^ r:.ll;'rriil 'Je
:qjli+ ljs (lV) 4+Jt alr-',..,1-, 411 + 4J:lJl dJt^l'-l 'o 'usi^ ;c 'o;L

.J ,,Sl-r rui) .,il .^:.'Jl ,Jj6^lt tF-,,1 ol Oj,S; Y grJl qji$l -Ylj.ll ,1, "il -i
,.1:ul rl5 ;rLc) F w, ..F;J3 ,ilrlJl qir qrElJl -'Jil.ltr t'j lF:l a-Dl.c

:.jYl JS-'11 iii:r ,l-d ,Jlt^ll r.ll dt"al a- ki)l^L- ;ri3 rl-.2.J1

C;=BrY,+U,
c' :(Ci -e)
Yi = (Yi _Yl

A ICi
n

(62.8)

.(63.8)

iSJ "JJ-- dt-L- 4..1 * (61.8) lJ:lJl qt' Wi qii$l -Yj3'll '''-)-r'la -!i

:Jc J.--j glrali*ll
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I(wicr ) = Br I(wiyi ) + I(wiui )

!yl* O:Si a*i_1.,^ll 4^inl ,_tt! Ui: Wi c.l# tt+_,rl

E(Iwici) = 0

..(64.8)

Wi=Wt-W:.;l ,',.r-

i!)s sllr + ;l salA-ir-rj
:gi ,;iJ

:tjt+ t.S (64.8) ilrl- ^ll C+.-, i *_,

.(6s.8)

:,rlc Ll^--j, I(wiyi) & alFJtJl A^^,iur

I(wici) = grI(wiyi)

(66.8)
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d ,Yi .gli:Jli .Ci r,rS\i-Yl jtiill dP i.n.)l 6b!+ll d'.r;s1,', lrl :4'8 cl3'r

:f)l J-e.'rll

W1 r Yi . C, # sti#l :(3.8) j3ra
i, *rI*"...*;':rffiak

IJ 5J

2 4 5 l0

a
J 6 6 1l

4 ll 6 t4

Lc, =24 IYi = 20 rw -40

:4"6)1 4Jt1,.1 -;;ri1 .o)-ei J:r+ll o'i;r-j3Jl drtjt+ll alrr-'"'l-r:"'JL^\

c; = Bo+BlYi +ui 
..r-,r:i 'jiL (w1) :gi d4,-

bLt.,-ri .p -rl-+aJl ar,s otil1,.:l :+., B, a-I'^ll i :1r\ r';) :cJ-rll

:iti l-S 4#l^'-ll

-A ICi 24 tL- - -=-=O
n4

V= IYi -20 =5n4

tw, 40
W= z-"t_ '- 

=10n4
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:+l- Yl :.i;.-Jl 6:\!titJ i

g, = I(*'t')
I(*iyi)

e-r>5F+:+t '-tt kLl-ri t*yi ( ci 6wi d.,l-'Jil^ll ,-ilJAjl ct JS -=i r ii
:.iYl j35Jl ,'.i l-S ,wryi dIhSJ wici

. 6. _ I(*ici) 
=?2 =2.33"lJt -21*pr,;'ts

.uiilrJ.ll crfi ,e.j,alil otl+ll 1i."JE 3.5.g
:Two Stage Least Squares (TSLS)

4J-LJdl crLl-,;-rll qr! rhii-yl a,jlJl ,-iJtJl O. 4iJpll o\ r
c .fJl isYl cr)rlJl e ir , o-i c.rl lr.^ll +irty. 6lJrL ,Je JJ.-rll ili#Ljjr
.-]i.lt .,,.lr (ci) dDk!)l el:ll ,Ji3^ll i^+ A JrLri"Jr J,ii3Jl 4-ll*^l +----a:nir

I aJ ^|J 5 -3 -2 -5 l5 l0
2 4 5 l0 -z 0 0 0 0
a
J 6 6 ll 0 I I 0 I
4 ll 6 t4 5 I 4 20 4I 24 20 40 0 0 0 35 l5
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;.ll .r-,"1r a+--i .',.r-,' r(C;) p 1vr) Ji:''*ll -'JJn'll i.1l6 qt'-,*-:iSt, 1v'1

'.3:l* JP Jil,-ll Jb6^ll .P ..rlri'll Jb6^ll &l'- D\il-t 'iJ'4

r:ll ili3,,*ll c..'l;r*:^Jl (D-i ,1; .jttl-t I 4+Jtll o\ a r-'rF ulr

rjl ..i'Jl -+i3..lq qj-,Li clS.L L.r'r, Y 9rll3 ',#I-!l Jt6^ll ',! 'iiiS ar:'i "'i

;;rfi a.++il ,-l:S L+-,-l .i'l:L-ll ;,;16 ,"/ lanlrr'" 'l 'iS'J OLS 4!Jt ;ti i cl^-l

.i,+Jl C+- _F t^ls ,r.D[i q5lr'ojcs:'a ilrlJ] 1U!t dii-lJl

:+ls#l crt-l'-ll ;g:iJ i.-tJl JJLJI 6-,ri-, 
L''tl ,v TSLS 4!Jt Jp'i

:enj ,a9r)l .i)rtJl cr,.j *f "-.ti;i6Jl 
c3y: 1-[n a-.d.L]l C.rYrt-'-Il

Jl d. 4^ i5,ll^',,.:-,LS Jl ,:".,'''r- ;;GY! -ii crl-;rL;J 4iJ "lll
. IOLS 4+Jt Jrt kJ) tl^-rill ,JS^t

!.t!,- ll 'tJ.;!t " ,# Wl dr;- gr IOLS ifoJt ,rJ' fSlS 4'J-rt Jr"!

.IOLS (.Di dr k+ft J..-=fl -.r:'4 q5ll:;-*!^ -o;r 'oJl '-'J l('€ll drli'4ll

^-ll >-ic. qf 4Jrt+e)l crl;l;*iYl i"i.3 TSLS a!-lJ.,i#lnll 'tlc l>4j
:;l gl

I-, - N(0, o'U) , E(UtUr) = 0 , t+s

,i 3'li^tt 6:e.ill *f 
'lJ.:!l qF *Jc crL;l;s)l "rA Ji-3 u"ls'jl .J\:lb-l

, E(vt vr) = o

..1

vt - N(0,o'U)
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.iS.,i,Jl c:rYrl'- # qrjl l.&ll 'tlitt ,"-Ur O$i Ol -t n+ .)-__c'i ,.-J +sl .l

,_rl . 'ijr l-S.l;,oj;s_,!l lJilrll_r cJ+JHl cJ ui:.Jl c1c a-li3_-^"^ Jjij^ll
;s;Jl .il;a:-ll, ++_rtJl .:l_.;c^Jl r:' o. },St 4jj,ll crluLL r:_c. uJ,j3

.(o$ts a+_,r+ 6:*,5 ++tt O:S: Ot ) t+-:

:;$ill cJ.l-,. O. O:rih.)a 4lJhll OA,h33J

.il uiill a.c.-l +- ,-lr oLt. _vri^ dsl _;lr-il elj,--. J a.-; :rJjYl A!+-ll

.J'ni^ll i-JS,i,Jl 'rYrl- ,Jc J *--ll a4Yl .iYlt ^ll eb c+ a++:Lilt
'U.itt .r= 4.o .Jtl 'o; q^a+ !$-i q,l=lJl _,Jt3^ll ;;rL i-r6 J,! l- rl:J_r
rs 4.o ,rl-!l Jbn:.jl tt+-;l 6. {:liJl+ dllir lISJdl iJrL-il qFjl &ll

'oil-;Jl it rtt

i-.'L-!l k p C.'r Y+ +:lilrtt crlg:^X 6;r;Jl liJl .,,--..,r, :ir-iti1l i5J,-.ll
a-,Iilil .:l 

',rc,^ll;_.1.L e+r,Jc Jr.-=X 6rrilj iJSJ.ell crYrl--ll y:ii!
,-]s^i,Jl l)rt-- os i:+-,,H1 .il-rt'i:^ll ";L.ill -rrl! cltJJ'Jl LD-i. a'..---

.rJc ;r_5,-j,-ll i.JilJl crl:$.ull a;ii: q9 +: rt ,^!l ellr o:+j .Jjii^ll
,Ji'+J L* ,$jl:"Lll '-iJl C- ll+JYl +l-d uF !lsJ+.ll +lrul r1+j

.irlsr.ell al J.- ll i.i^"i^ TSLS 6l-,r 'i 
o

crli n++o ,rJc. rl-o3c)l ;l^i +liil3i-J'o'tp:^ Cl_2rii: lir\ ':4lJUl ora d.$LS;l-o

.C.,I-L-ll 6',Jt crl-.;.,r!3 rl+tJ J g.rr9'f+*U 1+S e+-

rJ,^ ,J-I'-r.ll alrL-- os (lv)_r (IOLS) caJill ._!JLII 6.. 4+JLJI ora clitl

irLlr cilf$:^ J3sj r-r.r*r dlhJ 4-)l c.rl J*Jl Elj-; o-i l_2ljJl 'L'-'ill
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)ii3 ct' 4l-;tll orA tl\ri..,l e+l .la>ri: rl/l ilrtJl .rf alii-- al-;;'-i:^S

:i..iYl -.,1 J.ilf os ++-Fl "ra U,-il]iJ q* ut+t.'li kl Aj,S; oJl '-'YrlJl

-yi:^ll &1,-+ tu 6rll e-.,;,;Jl clJi Cp df, ('J6n-lt -'J--i:^ll J'*i -l
.q'jl ""1'll

.'ji^Jf+ !+-,t grll e-.;;.Jl .J* r+ \-rll lrl' ,r Cll '''+t+ll lill ,lr-" "'l -2

.d)l-lJl :ril rbJ sp (OLS) 4!A '.q,jlr&Jl

-t"y' ejF t\-i^.,i ,i!JLII ou h.j,ln cl :, er<ll i! '-'-l :5.8 ,JB--

LirSJt 4i.-J oS+ .-.pri3 -:lyll 613'^ill JiS+ ;l tr; '1jiJJ "' llll3

.1.8 JtiJl *f .JSi r;ltl
:,''l d.u-

;--a;j;Jlr L Jl^ll :'$ll LI!'3 :Q

:rdl os +;lilr 6l-'J&---l
I 
"[r; 

:P

JUSl-')l LF^r :l

6rjr;Jl d a++-tUi crllii.
r ! .\tl 

- 
o\l--:JIl - J

.4-6.lJ,J,'Jl c-,l-.;ttii^Jl cF^3 :U2i Ur

.(1.8) J-*+Jl i 6ll"'- 6rj*:ll c'rti'l* .-rl .rlyq-t
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6lr.gjJt c.lf-r"Jl +Jt plr-', ...1r 6rj,.iil .3l.l- >_J$3 :,,UrL-rl

.(TSLS) ..l*lL!l
:Ll.-rll

,OLS ,e.;rLlt d',i,..oll 6t+-Fll 4!Jt alrr-...,1-r I , S .,lg, p -,lr-:l ol_,p.J :y3i

.66.8 iJ:l- ll cf K_r.p _.t 4jlJilJl +lrl- Jl ,,Jc. ,_L.=,

dt-sj (1.8) Jr\ll os;:;ljJl I _r S c.r .JS crbl+: o)-i i_JrLJl alrri ^.,L_e

.8.8cJ_p+I#lx,p#.,Jc

6_,1r i-rl P g:(s.8) qb!+.

4+J't al 
r--'...L dllir p .Jlc q 

_,11 
r-rl rl-*. J i e :,J^sJl Jl-. p cD--f ;r,t-,r:

329
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I

Q = 49.4r+1.27F

iDLc dlUA ;l O+g IOLS 4+Jt 6. TSLS 4+A;;riJl crt^l'-Jl i:-,G^ r,ca
a

J:r+ll 
"l 

P f ..ll-1yr J" eb d.FqJLIl c'rl;'rL ;s '-iDE-''Yl ;lj ra;-;=p

.(2.8)

;lj .;!jl-,,i^ .jUA IOLS3 TSLS ;U LW a--i.1^ ilrL' Jl aJ53 t^$t 'rl lr!

IOLS 4+-rbl' i.,',lb 6jt1^. di\S \-++rs rJ) L{iilii'i,Y Cti-j Y, d,o, Ar fr-

..1S-l .+:b U'-+-li teigA orll alrlJl .rJc tr;r.'u"' ,i--S^J Y IOLS 1.ll fj3

*l .tA oJl a.lr\--Jl c.)Lul r:.rl-,;rii^,rtt J-t--tl os ari"'i TSLS 4!JJ

'r$ -b 'J'-+r'c

330



O-+Jl 'rtlJ lU-,Yt

:orVt 6rr*:tl al''r',..,L :1.8 cjl.lpJl

Qa = 0o + prW, + Ur ,.,lt.rl iJll

Q, = 0o * crWi + cr2oi +Uz e;_.!l allr

.6r,q^rU J'nJl LIS.-i,ll rlri! :93lL.Jl

:o-,t+ l.S,.,lLllr d"j,ll er3^tl asYl syrul eb;tS l) :2.8 dl3Jl

Qo = 0o + prP + BrI + Ur ,-,lLll ilrl--

Q, = 0o * crlP + crtS + Ut clb;,,ll iJ:t -

:i-r Jt^l

.gr dll Jjl.-Jl Lls.,.:.ll rl.j! -i
:orYl 6jjq.ll o-i;r_2l_eJl .il;l;.'ll t+.1 .rl_rrd+ -.r
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: ' ,, i:. : ;1189{FitrWffi3ffi}-jtr:Hry ;!F&X#+; ;*si*:f,jj':i:'

ll20ltoo 200 30

2 24 108 204 24

J 18 130 ll0 22

4 30 t70 l14 34

5 28 150 220 38

6 30 170 222 60

7 32 180 222 56

8 28 r20 226 50

9 34 80 234 46

10 38 140 240 70

),i,i+^Jl J,' c'Ji,.-ll c,f,+-*Jl 4!-'t alr--'"'l'r ')-i e i "^iU 
.-il-l'.ll JiS+A Jri

. jri:Jl dllJl 4+-JL^ll ol J'iJl ir# i 6(IOLS)

'.-tL 
fX.r-*ll:,.'lLll illr Dle,JFJlSla o+ltL'clt] OIS lrl :3'8 tI3Jl

Qa = cro * crlP + U, (c'r ' 0)

Q. = 0o + prP + pzY +Uz (9r > 0)

., ,lLll {Jl3

"r:-.!l 
iJlr

:gl .'u-

.1., (ll qlr.l :e

J't*.Jl gfu :P

.ji:Jl 
"lr": 

:Y
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:,,.J!L.11

lliuJ ,isYl c,y:lJl e 
jL"j J^ ")-ci 6rjxll &J JA_ I

.e rr iJl d ililJlr a++_.rlJl :l>iill u, -2
.gr q.ill dji;ll .!S;Jt ''rri -3

f lrll1 OLS 4+_i+ e r1^rJl d-Dl-I,- ;r;rii uS+ & -4
.liL el 4iilr-:6 jFi. €rr^ill dJt t - &: & -5

ar,.l3nJl ,rJc ,,,lLll, clb_Fll el3^l 4JiYl cryrtJl ejr^.i;rS :4.g dlj,_,Jl
.6r *-ll i.Ji.lJlr i;+_,,H1 crl>if^ll .u=

4+IilJl crl;iill afr i ,qj-_.rqJl L).jl jjr.jJ qr-p$ e 
j+ a# :5.g cjljl.*,Jl

.e ir^rlj cj+JLJl_,

: L+ ,i cjl'. *, :;l;-)l 6. -i_,t :6.8 dlJpJl

.1,oYl o)rtJl LrLL_e;.r:iill i.lrl, tl -l
.aljii.Jl 4it"-llr iJsidl '4-4*Jt -2

.ui-,riilJl .!y aJrL-1 Ll; a.oiu alrl,- -3
.+++:lJl crl-:rti:^ll, 4+lilJl crl_.;a:^ll -4

.,,41. )yJ t+^j S-, -'Jn -5

:u. Yl eroYl crYrlJl ,',JL.i liJ :7.8 dl_!..i
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Ct=Bo+BrY,+BzY,-t*Ut
Yt=C,+I,

! gll .' ''l-

.dr;:r .,b Jl-li-Ylr iliJl ,,rlle"'''Jl ,-!tili .F^3: I, ,Y, 'C,
.,,.+JL- ,+i. I, LIJ= ,,s , i-,I-l: 6lJ:ni' cF-., : Y1-l C1

.Ul"j .:i-.,p o!'lr -'J[^ J,"3 t\-f

. Ct -r Yt .l dlsJ 4J'ni^ll !'ii'-ll ,6^il :+JL'll

.j)-eYl c.r[ir:.o. ,Je r"3': ,.iLyll ;l ;3rina :ly!l tr:'1 ;l :8'8 cjl3Jl

.r-lc crtlj-.1,.-^lt ;L 4l O^ ,Jt S*ll ,r-lc ;jr6*; drJi)l ll;!l PJ

u=i d.rl-l).'Jl "\J iriJ Cr)rL- eJJ^i e'-a 'C.rL;''^ll ,Je r"3'3 J)'c)l

+r+-,rlJl crl;ouJlj a.JLhll olg:^Jl d L: 'e i'l,^ill qF! c.r)r\Jl rJe

f erJ,^rll dhl

:o'Yl 6r-er;ll '''J\ 'i cll ea-pll '9'8 dl3Jl

Ct=Ctt*OzYt+Et
It=Bt+B2Yt+B2Gt-t*Ut
Y, = Ct + I, + G,
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J'iJl dis^ill flli.+_ri , dD{i-Yl C. r_.11-i1-)l It ,diJl yt O*--S: \ari c

dD{t)l i.Jlr ;l .J^ afr i .o*rtttl ol;,,til1, d:JilJl 6lJ,:ni^ll :rrj 6r a.cJl

t liu3 ri.oi&ll c3y _ll A.ai.t
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g^o+f-_.i3ll lls-,&. :est$l d!.4ill
Identification Problem

a.-$'.ll 1.9

Unri,.till ;JS-t" 4++L 2.9

tF-Jl--,lJ| .h3.,-,e 3.9

ir-lL.illt ili-Yt 4.9
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L|aS-.iJl U :estill dt4ijl
Identification Problem

:i--...-nJir.ll 1.9

,6_.1,-.1 alrl.'- i )it-. lJ:fi^ L 4JrL- ,*f 4;Lrll Jr,it^ll OJ_S; Lri_c
eJbr atuttl *+ *Al. -$L JSl cJl gl .e.rnl c.rYrL- e ._ri ,l eb Lirf cJ .+
g:g qls;6Jl c,YrLJl -,;;$il OLS 4!Jt ,lrri^,t ul3 i+t1+a ,i osrt- i_lrl.-
L^SJ 4JiVl cr)rlJt _'u-+.*$ L -rl-r .ii*i.o -l+tJ 

-oj,+rj^ c.rL.L- ol_;rli /
,..,iJ i.i^..,l,o.:t-l'-ll crl_.;rri3,Je J-..-.lJ-9.&lJl J.-ill i iJl ;_;G)l ,-,1

.il uiill r1c' Jt! qrXl3ei*i! J'nnll Lls,.:.ll .JYrl *,r-jc' y-ri .jr"-."--ff

JlSill :.*+ ii ''-lJ .6r. ill o;_,rlJt 'JiiJl i !i, iJlrs atUrtl cf 4+li.tSt

:fl3l grj;ll :-U +r:;t .:r):l- ^ll flJ*rj Jjii^ll dls.:,llr ,,,rlsJdl

ti

{

n

Ct=Bo+8,Y,+U,

Yt=C,+I,

(r .e)

(2.e|

J+i:. Ir ..11j;lllrlj gl,u* Yt_r Cr 1t (2.9\_: (1.9) dF;tbl- lt ,;r--o C4
(1.9) al:ul *t' Y, ,Jc r&3 Ct c.rl ,'rj-J.ei:^ijl €JL- LJ.e rr-'u $ i'Jli
;t .r+ lia3 ,L*- glr''-'.i Yt: Ct ,ili (2.9) alrl--ll ..f I,: C, .rb Y, '' ',,i,

tra-9 (1.$ alrlJl *f C, .,Jc _ij, U, ."f ,lall O) i;:l c,yrl-- e1g ll JJ

#i\tJt U,-r Y, ors dlhl i.*6sr (2.9) ilrul *+ Y, ,rl" -r--ll oJ:r+

,j.-l'i t4p ha Yt-r Ct il:lJ ei;. _;cr 6j*si. OLS crtr.ril J ellr qry
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,cjj3i^ll Jisill JJ 'i. ,,1! t_.i .structural model | 'J< J'lL

:;)t 1tr! 4+le Jr--Jl OS^'u ,Reduced form

ri:(l.9) ilrlJl dQ.9\ i.blJl ob-t*'

Ct =Bo+Br(C,*I,)+Ut "(3.9)

Ct =Bo+B,C,+Btl,*U,
Ct -BrCt =Bo *B,I, +U,

C,(1-Br) = Bo +B'I, +U,

c,=jh.+r,*'!;u, (4.e)

:Jj!l Jjli^ll cJS-,j,Jl alrl--

Ct = 7ro * n1I, + \, "(5'9)

illL-ll *t' (1.9) ijrL-ll o-JJ'+ 4+Ell J 'ni-ll clis.:Jl il:l-- 6li1-j'l ,-r$-r

Yt=Bo+BlYt+U,+I,
Yt -BlYt =Bo +I, +U,

Y,(t-Br)=Bo+Ir+U,
J

y, = Bo *-!t, +-{-u,-I l-Br l-Br' l-Br

:o,Y\Sj (2.9)

. (6.e)

. .(7.el
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Yt = nz*nrl, +Vrt
:1,r:lill Jjir^ll clS^i,Jl ilrL-

. (8.e)

, cJ'ni'^Jl e ir^ill ax"3 ,rrls#l e rr.ill cJ. ai,i^;[3 (8.9): (5.9) ;s.,4*-I
;c ).5, 11 o+-,;LJl J,ni^ll o_i illr y,_r C, iJilJl al-+r:^Jl ,! *Lr,,,r-
6-dLl^ll) a+lSll JBYI cp -r* 'rA dji*.Jl dis^ill crl-I,- c..rl ,U, .jl *.i"Jl ir r rt

Ir dli3*, ll Juij^ll ;r!-,1 .11 ui ,-ut ,r'i:.ll 
"Jr ..n^,-I yijJl (;yl+ll _ur_,

R.
,lirJl ;r!;: (;ft) ;trr-; Cr dD{i-)l ;r!1 J,! +.g -orsl_e -or:r Jl\ ;a.ll- Br

it-lr jlr ,*,c,+lsrdt clsi,Jt .iu-;t .r- -u, #,(j:l Jt, io+ y,- l-Br
.eEll $i^ll ,Je dii-, ll J*ii^lj

:slrigiill ils^t. 4r#L Z.g

c.rYrL- eij J 1*tfull crl"LJl ,.J..- 4+tS.J J ,J-+itI AK_L JB^jn

ii-Lll cjsl;tt c.r r'i-r ,hL"-  +ls",! ee :i Jji=-ll e .r Jl or J,- dr 4riJ

nYrl=Jl ;,. i.Jrl.'- .JS .1116 i$JS+ a1d rJ ,o-l+i.tl 6rj,"ill pb_., e_=lt qpll
;l.S l:J L,Jc -iJnll 4+lS.J qf g,.r}ir aK.i^ll ati 4+le l,ejq LIl .l t(le ll

.:tjt+ ;^ crl.J^lJ ''rj-l 6'J-J r:lyrib ,Js cj:---ll c+ ds^i,r 
'uu-. 

gr3,"ill

.V .i i.4,lt

crl;iJl ,rJc. J..--ll ,.lS^ ll ir JtS lij JCI n-S^J a-....^Le Lzs-at3

.t Or* 6_;riJl Jjir^ll dts.i.Jl dDLt- rr. ilfuJl ijrt--ll crL"l^J L-,:r,ll

ih li(,c .41. d,1S; C l.,!, ,Exactly identified ,Lt; a.-i; 4-JrtJl ,,1 h
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.,J,a+i-jnll ,., -', :i ,unidentified ri---as& *-a Jc-si i-Iul

+ ;r' ,'Jc Jr---tt 4$q dlbn kJe cl:! .pt eJlJl ul-r .Under identified

-bJ* l^$e J'ni-ll Jis.:'ll di-L- ua 
i'rl(J(ll {:Y:lJl 61-I" 'J:-+l i'+Jlo

. -,-+.idl L9ei ilrlJl clli OF l*, c.rLl.-ll "+J i.+', )5 '.:ltjA aJsJ aFJ

:riYtS ou ,-,-op,j,ijl o!;^,* eJ--t JS^JJ .Over identified

:;!l ','tLll: .r-xll CrJ'j J'i3J

Qa=&o*atP+Ut
Qr=bo+b'P+btW+Uz
Q,r = Q,

(e.e)

(lo e)

(lt e)

Igl 
"'.1-

.\- a^L ;,^ +., Jt^Jl '+ (ll g[".3 :Q6

.U arL ,^ a,;i x-ll +<ll cf*, :Q.

.iJJl tt*,, eF; :P

.4JFll ilHl J,'i :W

.,Jril i!-.!l :U, ,U2

..fJB J:.i3^ WJ ' i',Jilr drl uii^ P 'Qs ' Qa c-ll-l

-,S-J i.r^-, LL.o3 i.-i.i,,. .''lt^ll iJ:Lr-" rJl 'o)'ti qtlsjdl Cr-1^ll ti- e-o,;

J:ni.ll Jl ij a.-r .'". * ,-;'2Jl iJrL- :r3 .t+r cf ar ca6 L-a-DLL- -l-rt6

-p 15-,1u1 Ol-,;*:^ll r['-r:-l gl-r ','tLtl ilrt-- ai6 J''n-'l '' 'n ''W 'o-'+''llJl

clrl,- i ,W ,o+_,,tJl --J6^ll iJ*A^5 rJti ale3 .,J-+i.fiil Ct3i. &^J 4lrlJl
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JJt Jss '.'lLllJ.)b-rjl LJi- ou i g,e3 c4-.-oi.& -'+--' r (rr+ Lta,-Jr
.klq ;:Lc,l-r Ji.ijl .,,iJ3 a.4i-L

allr tl +J+ Jirn3"o *iL' I ,..tS-oj i. r..'" ct ).ll lJrt . ,l ,+ *irc+_l

et' ra- -uii^ dliJl  _6 tl qrL;eYt AJ)Lll _;.in ) ,(Y) JiJt j,aj e.rltJl

:*r:YlS ++ll cr-"Jl_e .,'lLll gig Cf.-S c.rLrill, elJl .,.Ic' ,.,ll.tl 5si

Qa =ao +a,P+arY+U,

Q, =bo+b,P+brW+U,

Qa =Q,

(t2.el

(1 3.e)

(14.e)

l-,-t. i ,r_ills..,lLll C.t - dr JS,-lt+ ")-i eil i-ll i)- C,_^^.,J,', r-

,u,.r-,;lJl ; *all )S  ! en_, LX 4*ai.L JSS L &j^I, Ll; J#.4i...^^

.kj- riir- $:ll ;JlJl ,J-+i-ji,rlc. lrcl- Jlijl ,yJ 4JFll i.Jul ,W

:Identification Condition ccr.li-.iill !s-d 3.9

dlua illl q+:.Y_ri ld JljliYl 31*,j ,,,1L',, !ls+ alrL- gi 
",-+i.r

oJA er-ailiS3 Jljni,Yl J , .+Ill clJJ cJ^ .)bJnl 116l taal,,-"...,1 JS+ LLc ;rcl.i

:;.r-o-- Yl .,t-dll ,jlrli 6rcl.ill

.Order Condition ,i-.,;rJl ti -i

.Rank Condition .il-tl .t-1; -.+

lJ ,A.JSrA iJrl-- gi 
"'-S.lit,*fts J+ dr.f_,,r,r- . *J .J_r!l -t-r,,:,ll ;i

.d[ill Jt.:i,)l -t_;,i eJrtJl jtp+t r-':.:L+ c1:!f -U,;tt i+i.,,
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:Order Condition ,i;;.rll .b..f :i

llilJl ,.:l 
'-ri:^ll rr' u-r$ Lric. i.-.;;Jrt. Jl OJS t-djl l\l'liiJ

C,YrtJl i alihll: (f+"._t 6riy ri5_.11-) 
'li,*" -or\- Jl crl-$.r,.j|, (-+filf;

:gl rrsl3 td^ kJJt^ 614ll drYrl:- rtc rJ.o _,,S1 _ll l+_lf 6r. il ijlSJ+Jl

K-M:S-l

igl 
"'.1-

iir..-'orr- Jl-r iJilil ol:r;:ill uc LE.3 :K
.1, ,:..ri rl;Jl i_IfuJl iJ:ul la;_9.r-j Ct ot_r*ill up cF;:M

.e rr^tll la;A,Jl i:Jfull d.r)rl-Jl :rs c!^i :S

l(. Ji.ii rlll ilrlJl ;,o ;rri,.,, ll 4+-Jul tl,rru:"Jl JJc ,.r il! ljl_i :yJi

Lx a--i; i,l.rtJl csLS rrl-e i-!u t* iJihll crl-.g:^Jl .ut 'qrt*,

.^i

S-M:S-l

il-I'- o* a+ItJ{ll crl^LJl 6r-rsr,"r 6'J-J 4^rri,JL"= cllJl o\ r g.-r,j-s^JJ
.Jji.-ll dls-i1l

J6l l(. Jr,.,:,: rl_,/l ilrtJl ;^;r,i.."Jl il-JlJl ol.,+:.ll r:s. c,:lS tS, :!E
.9 .1.,- ;3r iJrlJl O:S: :-t, 

't-lU t#i 4ilrlJl crl ui:^ll $---c. rJ.-a

K_M<S- I
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.ilJ- ;,. iJrlJJ l;ls#ll 6L"l-^tl A qi ,:,t ,r aS^J ) IJI.=JI ora q/_,

'Jjii-Jt dis^ill

1r. ,r..',.", rlll iJrL-Jl ;^ e,'-+.,J| a.J-JlJl drl lii^Jl se ;l.S lj] f-i ,Li-fU

.9 $i^,* rg3i alrul O:S: r,t, 
'l.^oiU 

l.e+i iJilJl crl:ra:^Jt uc ;* _.$l

:gi ,r-*i.:itt
K_M>S_I

ijrlJl iJfuJl crLJ Jl ,-t *.J qlc. i^r! dJ. JKI ,:,1^^ ds.J i.lLll orA s-i:
.J 'nJl glS,,.i,Jl clJ-. ;.

:1.9 J:\ll *+.b aS^, L,r-Jr.i3lJ i*_.,i| t1",i, OU rl. ",-L,

:as- Yl aiJ*-ll ri'l; ;l ,JFlr.itX i+_lJl !J,j,l d.6^J d+-
M>S-1

:Rank Condition r+16..;ll .L-;d t:
ol $:^ll 6:^+ illr.., i+lsJdl .:YrlJl crLL- +_i l-l,.i*ll lla ,,,i j^r

rl2"Jl alr!".Jl o-i er-/lJl crL"LJJ 4l+li^ll crLJ"^ll \ .t -j L $r-ll .#

tJa+i.-illl 4+*rll .hJd 
' 
1.9 dsr+

I l.': . >IjtLj C,-!.a.r,.s M s-l
(Jll- LF+f.j.l lC M s- r

,Jis 'J,o+r,i,] tel M s-1
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:

I

:Order Condition ,i.;-l.rJl t 
_r.i, :i

4JilJl cll ':n:^ll rre O-lSl Lrio i*-i.L ijrt Jl OJS: t_djl lJd 'liiJ

c,YrtJl i a!.lJl: (r+r 6s-.;. ri.s-,,L.) 
'ti.,,,*'or\-Jl 

crl u;:^ll, (o-.lri.I;
:gl rrsli k ^ 1.r_r L er3 tll cYrl-^ $s o. _l$l :l blt.,^ Er_r:ll i.Jsl+ll

K_M>S-I

:;l .'!-

iir,,- -orr- Jl:4Ji.lJll al;ci^ll lc gfu :K
.1(. r- ii rl_./l i.;.ls;a.ll ilrl,_"tl t+J_;.: Cl dJlJ+il^ll .uc Ln.o3:M

.e rr ill ta;A,p e-jlfull cYrt- Jl :rc g!,6 :g

l(. .r:.ii rlll ;JrL*lt ;^i,,-i...,JI  +-Jlill eil;*ijl JJe r., itg li!--g:yji
LX a.-.; i.lrl.-ll c,tS rrl3 'f^^iU ,* 4JilJl al u;all u.: !rf..,.

a

'.tl'(.>'

S-M:S-1

il J'* U. a+llJdl crl.ot^lJ 6r )$.j 6r+r_1 44li .iL,- +llJl o\ ", ,r_r J-l,+J
.cJ ir Jl als.'i,ll

-[l le .^.,:..',', rl;Jl lJrlJl ;^;ul^,.Jl iFJU.ll crl;ruiJl ug dsLS tJ, :!E
g; &s ;_er iJ:lJl OF r-t, 

't--lU 
l.(Ji 4Jihjl ol**i.ll rr-c rJ.-q

K_M<S-I
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if-l'- L' ilrL"-ll AJKJdI .it^l'Jl U ,f\ ,:,l-.,r.s. t.ls+ ) iJlJl o:l qrl-,

.Jiii-Jl dls^t'll

1(. Js.i', :l-2"11 iJrul cJ,^ ;l'.i., ll i.;1.Jul drlJbni^Jl sc rJlS ll l-i tll-ffj

g; qi,... rgJi abul OF r-t, 
,t..oiU 

L# i.Jihll drlJ:uii^ll :rc ;* ;.Sl

t gi , r,+=,:ill
K_M>S_I

il:lJl 4+lsJ{ll crl^l*ll ,-t"-l a;:rc i.^;i dr JKI ,:,1-..^ JS^J aiJl ou F1
.Jjir-ll Lls.j'll drl-l'- rJ^

:1.9 Jl\Jl *+ .b asd LF+r.iill 4+Jil J";,,i, ,:U JL-:iLr

un+t'-i,ltl ++-,,rll .L-,f :1.9 <.J-rr+

,a--1" 
-'

.'*'.:1^..--;:ii;

",fff{-tlrY"i;i , i',

,,5Jb (-)oi=.j,l l-cl

:as- Yl ;'ig-.il r;L Jl uF:l',inll A+-,Jl !J"lJ d.6^J d+|'

M>S-I

:Rank Condition ,4#il .b-;ri t+

&lJ:ni^ll 6^+ a-I\J+ i.JSJ€ll d.rY:tJl d.rl l.-o +-i l-*Jl llr ','i3o,

rl;*Jl iJrlJl o-i irsiUll ,:t-l'-ll 4l+li.ll gt^I'^ll \ .t 
-3 

LAL...^ll 
"r-,
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9F Cl_l i-iri.-^ll oJA Jr-, iaf ,.,..,-', f: ti.i.-. dis":,r e--3,.r
t-i .i--'; ijrl-^ll drs d- .frL; y dlb a^ill csts rj,u.(s-l) a5_; otr
lill .{-:+i.-bJl s9 n^s s3r iJrtJl c.ritS ,i^-lt Jl e_rl*- Aijl dlb ,-. rl,S lrJ

,. 'lL-.r taric i+-r^ JBi lJSJCll altJl g,. e;-rSi".I a.i ri.-^ll c-lS ;l_9 &r:.
'orrlj cstS ljli.(S-l) 4j_tl crlr3 ii( ^ll 4$j+lt oLiri.-^lt AjtS JJ t{$-,+,

lil Li ,4^-i'.i. ilrlJl .-r3s3 iJi.- c'e.1llj Y crlL-ll oJA t+ a. J---c!r ,r--1,

;jS iJrlJl ..1ti 'iJl J,! o;rt*. (S-l) as_.!l cJi 611r- ll at' LiLS r., il-(

.4^-i.L JJo

;r:tS l:J a.4i.iyc JJt OJS e;lsjdl LJ,Li^ll Ol JJ ba e_,11-i,)l ..;a.;r

2ri3 tF+ Y 6rhll LF tCl lra j ,i-oi.L _,rp kp):l-- u,. JiJl 3i ;,' -1,

LlLiJl .iY:L- crils lij l-i .g:L;5!l .ll+Jl ,-!lLi i,^ ,.JAi fti 4jlJ-
ki3l J* JrrE Js+r Lt; i.-.; Jss L_$i^ll OF tor:, ,LL; L-*-:.;

.(ILS) -"it+^Jl J+ dJi.-lt crl--r_./l 4rJA i.Jsjdl

2rih is+i .{-,-ji.iill c3} L_Jit-Jl c.rY:t - c.rits lil dJii ++b ..r._l

{+-,;lt .(2SLS) dJTGI.:.JF ,Jc dJi--Jt .ilryJl 4+Jt iL-ls ljlsjdl l-F'-J,-

.(MLE) C.'!l ,jls^)l ++_.,t: ,(IV) +5tr!t drtJbni^I

:;Yl Jlill iitj ,-,-+.l,i11 a+tc' e*Jllj
:u)l L:JuJl c.r)rL,- ;. iJrt - JS u,-r.i, :(1.9) cJfL

\=3Yz-2X1 +X2+U1
Y2=\+Xr+U2
Y3 =Yr -Yz-2X3+U3
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:d...rll

:;YtSj a++_,rHl C. iJihll dJlli3^ll 6.r r+.rlSJ+ll CjJ^ill 4+tjs fJ-

-\ +3Yz-2X1 +Xz+Ur =0
-Yr+Yr+X:+U2=0
-Y3 +\ -Y2-2Xr+ U: =0

'13 
Li at+ll c.r r,J J-ll e_ls

+lls cJ)+ "rt(r+ll c.rL"L^tl Ll:s orLr.i, a+3t_*;,ll ol Lr\r1 Jr o,! _l

,C L .,Jc J,..--U L JLll ,rt drlJrni^ll

. l-
'L* Jl^--j ,d)l-lr^Jl as:r..o^ lL'-.r. J rli:. ;r" +i qi^-- 4i.^- Jj l+!Ja+J -2

[-r 3 o -2 I o-l
-l 0 -r I 0 0 t 

ILr -l -l 0 0 -21

elJ^ill "ll+l 
:2.9 cj_rr+
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K_M>S_I

K:6 , S:3

6-4,3-l

6-3 , 3-l
.3>2

6-4,3-1

-;Jl alrlJl 
"J -dr el Cl_r +:+_.rBl

:cr Jt^ll .-:l-,;t-r:i)l .3

:3o .;li-Yl i.iJ.-J ,i,-*-,;rJl !t :l+:l :Y3i

..1 )

. Ur (JJ.S.

a-a
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4,.lr..,rlill ol;rrn:.dl :3.9 dr.r+

,.'L.1, i.1,6.,.-1..i: rl_.,/l iJrlJ!.rtJl , i. ll ,.,L.'. gpLi L'_.q,rl l: i+_l
:;! L"S: ilrt*Jl .rn d t{il '$3^ -*lt Cl ;r^r!t

:,rJ3!l ilrL-ll i-.ill-, -i
J^--l ,;liJl3 Jjlt l_r,^*tl dllrsJ">-i .J:.+lt ;^,Jr!l , ;. ll ,.,r .ii

*"lc ri;cYL te . p.r,-, i cl [A] &_.i.-^Jl ,y lzrl +Jill a! ri^-^ll .|JJg,

Jrlt elJLlt .rul .JJ!l , ; tl qee Jli^-i ,Jc: HIAY (6)r (3) ;:.^,ll
.4!.i,,-^ll or4J rr- Jl .Lr. j i .r: .Y, ,i

.LL; +^-i,j,," Jrlf iJ:L^ll i.i , ,i.- .93L; Y r',-Jl i^;s  l Lc

:a;l3Jl +l.rul ir;.lL -+
(1);ur!t ,rJc rL.3cYl+ tA] Airi^- ll uZz o+rJill i^iri.- ll L'b

*el a.,nBll +bL^!L .:-LJl ;i:ll ,-iJl qr! Jti.-i ,,Je wl-i,y elrs (5)-r (a)_r

:.i! l-Sl Y2

lr,l =l_t, t_rl= 
[,t,,-rl]-k-rxr )l= -2*r = -l
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lz,!-l-t -2 I

' -' ll 0 0

t-oS: ,1p.,;rll Otiri.-.ll ;. lc C f<_,;* i.i o,1r^ J*e {i.i^-.ll ou .11

try , i-l -2!
ILul=1 , n l=(-lX0)-(l)(-2)=0+2-2lr u 

I

Lc_,

'..rL

lzrrl=l ,t ; =(-lxo)_(lxl)_0_2__l

to , l-2 lltL-ttt=t 
^ l= (-2)(0)-(lX0) - 0_0 = 0' -J' lo rul

I(lJi^- t':k ) 22 d.iJ,i".o^lj crlr',- Jl orA # gr -orrlj ,1il, .J, djba gl I q,
.LL; : ..i,,, +,-ilill il:tJl gti bl

:i.3'Illll iJ:l-.J 4_,-,tltJ Li - ,
4 ;r-r.Jl ,rJc. rl '.-yt+ tA] e-iJ,i,.-.Jl ,yZt 4,r-rill iiJ,i,-^ll ritii

:;L tx: ,Y: :i (3)J.rt.lt irltfil . i. rl i Jti.-i ,Js qjt,.y 5r
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l-z rl
lzrl -l ^- ^^ l= (-z)(o) - (oxl)' J' lo ol

-0-0=0
.i*i'^i. -.;,Jd 4jlBll ilrl'll ;'t -;.- t'-rl.,3  iJ,i'-^ll o:a l:..,-o a+ Oi t-+
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Yl

Y2

Y3

i>rtldll3 ili*Il

:gYl a4Yl d,YrlJl eiF ;1S l:J :1.9 cjl_lpJl

= oo + crlY2 + u2Y3 + prXr + B2Xr + et

= cr3 + a+Yr + a5Y2 + B3X3 + e2

= 06 * o-tYt + ugY2 + e3

:o).ci 6r"-ll ,rs aYrt ^ll Ol ,Jo ,^*f' !; al',i-,'.,L:,,.it.nl1

.ULn3 a*-i^X. -i
'q-,Jr. 'iatr'j'3 tC -:'

.,J-,,-s$'"-' kl -+
!,ic -l

:d,r^Jl ei_+ i1c 4SYl crLrLJl c!.1 .:>-r, ljl :2.9 dl3Jl

Qa=Bo+BtP+BzX

Qr=0t*o"zP

Qa:Q,

,,'lLll ill:

;"ll illr

;_,;lyll -t_,p:,

..r,.$-ilI] i+_,,:ll_r +J:t crl* .!i..i,l - i

.,_!J^Jl el3.i # ,.rltllJ cr"JJl c.rYrlJ ,;'.S;ll fs us -c+
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CrJ JI cr)rL- g3Si,',.r-r ,L irLJ 6J^Jl Jjli er3^i'.' ''(l :3.9 dl3'-,.,J1

aJJLJI o3.-z ol dlJJ C-r,il -j ,,Jr-lt -ri ,oti-, rt-li-.:,3 drli

.4,6j+ll a;:L-i6Yl

351



td-j 6$-1'.Jl crl..;pii^ll :;dtrJl Ci.aill
The Lagged Variables

.4..J,i.11 l.l0
.ti-j $-.1llll CiJ^ill fJ{i" 2.rc
.(,;.l.1.rfrt;Yl rJ+J .,rl+-,i 3.10

:t1j.j $t;,.lt gig ;.rii 4.10
.KOYCH ,4!Js e rJ.j 1.4.10

.CAGAN J $ri$ GJr.j 2.4.10

.NERLOV'S ,eijJJij J d-.;l1Jt ,!$$ ClJ.j 3.4.10
.ALMON ,OJ.J| J .rj.rrll .* u*jll .rl_ri_fl| CiJ^j 4.4.10

. cltLoills ifi-,yt 5. l0
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| .rr,j 6 r,;..ejl &lJiii^Jl :_ftdl di.aill
The Lagged Variables

:,4-.oJi.dl 1.10

-yn! (Yi) eEll -yilll Lr_l JilLll Ll .,itl qFkll -,[.-iyt Cjr,.j ct'
,/ k-tr ufu Xj Y # rrl dli ..++ n$.jll {l-LJl cl!- qf-, ,(Xr) cjii-" tt

,J<.'", Jill ,3\-J l+-,1j k l'i ct3S1 grl.;lyl dJ J-Jl gSJ r le ..,;i +p.;Jl ;_,;li.ll

6 i..,," ,Js lii r;+ Y dDUi-)l .,Jc -",!t Jtrl.Ji dlj g)ti^ r<_u, &+ r5.,1,a_*

a.lL- ;l .r:+ lu3 .A-irtJl crl ill qt' J-it 6 &". ,r_lc 
,, o,, c! .fJl+ll diJl

,-iJs3 i>_l .6.jll ;r;c ;..iii:j Ut+ an,^tl crl-lti:^ll eLill ,Jij^Jl Llri .,1

.t;r"j -o$!l r:rl Ui:^ll-, e ilJl dlb

:ilt U riJ rl GiJ^ill fJd. 2.10
crl uii fS ,5Jc g$'; g;Jl eirFill cli qjL f+--t s:ll 6rj^Jl ei_.;r-r

J# cJ. .arJS3 ,-1l .rl" e++-lK ai l1litr crl-laill clb cslsi cl1* ,!-_1 6$J-j

.err.ll lgA Cl d.rl ,Jii^ll

,il, j ,'1,. ll 
6.rJ,.c,iIJ 4+.:td-,Jl i.ef* tf

:r;Yls ,"+jJl rlr6_;Yl e rJ tl LlJl 4i;.-ll 4+trs iS+ .te qjsi

Y, = a +BoX, + B,X,_, +BrX,_, +...+B,X,_, * U, (1.1 0)

Arll: C+b -r'ii.s (Yr) qrS).6:-)t 6L,ij!t ir# iil,Jl ,>-i Orr*il Cc--4aj
(X,) Jii""ll -yii.ll JEi eidl i,;;1 clli Cp )..:i ,:-tj Jir"" ,Jx^S (Xr)
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,"1- ,(Yt) C+l3l JrG:^Jl ,,Je (t-l,t'2,1-3,...,s) ilL 1+^j drlJ3i eDi

'Ji:.ll .rtt j" tll -t-rU oLa a:! ell:3 ,p,5JJl Jb'ilill J Bo -r+r

-,..*JJl JriXl J,! Bz: B, c.rL^J'-Jl J+.jnr ,la=',ii 4p^jll 6>dl .Jy:. (Yi) 
e+131

i:-rl1 'o:r.3,, (X,) u-: Lr:c (Y;) efXl Jbni^Jt ,Js -*" 
"Utt :.-;. Ll^+ii a;Jl

.qr-:l .Lll $:^ll -9n (Ur) gl3 ,i-i,lJl 4$^jll .:l-;Aill cDG.

-rnJl -,--b O-6 d .r..il rls;)l erl-ii i;-Sll CJLJI a.1^^; r3'-".3j

-ytt (X) Ji3." ll -'Jrn^ll # cr^ le rc UA el:Il J$3.Jt ,.Ic te+ dli:."^ll

* st,Finite 6rrrs-o Jrs rs gi .;.rfr rlsJYl 6lJs dr (S) l: !.:t
:.r:YtS (1.10) Cir^lll +rt3S ,-S+-r .Infinite 6Jjrr ^

.tn-.r:.6 :l;Jl .il-I'.^ll !1 , bs r o : d15

.- 31 ,+jll :1.:3;)l .alJS g.o Jr- r :rc .rJc ,f3ir3 b, gl gr-;i-iiij
:gl gi (S) otrill rr rr'-

t b <oo
I

i=0

,:?*boX,+I b,X,-,*U,

r ib,
A var age lag = ;9-tb,

i=0

(i:0,1,2,...,s) ...(4.10)

(2.10)

(3 lo)

+J +r+ oJl :l$-1)l ;113i eJ.+ t-,Jl^ c!+ grll ."+il rlriJ)l Jt'- Ol' +lt
I 41:S .-;S.; ..JlCl .,Jc b dr[^l'- JSI s+-,r]l JJll 6^ ll+iJYl+ e rr,"i-ll

:,rJ9
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6Ll\ll *'- qf i'. i.c- ali:,^.. cil*a:. r+.j;s>.ll i:rl ,Ji3^r r,iJ lrA

t : J,! ;'ti al=- 4+t j 6J'lg cJSJ grt^-i6Yl dlJJl O! utt. rqrl.-15y1

e rul rr q#jjl rls-;Yl grl; rr33 tx ,a.irul 6-nill c+ $lJl dlJ.Jl L +
;.Si- Cl ++jll ;;iill :;i r,- n^ JS.3 ]J ,JlJiJl 3g31 i;1^c *f i.. A.{^ll

.,
,€li'iYl ;t-:9 r.':: ,rill ol-ll-fll :"rt-i-Yl slc 6JrL! i::L-:lYl crb-3Jl ta;s

.tll... .c.rl-*^ll

6r3,":Jl ;S. tl: (1.10) 6rjJl d (n : 2);;l,lJt ut rFlJSb:1.10 cli.
,oJ; 1-S dlr3iJl c'15_r

Y, = 55 .02 + 0.4X, + 0.3X,_, + 0.2X,_2

:3o ,r+;Jl rls_;Yl Jr'- erti
s

r ib,
A --^---- | t=0A var age tag

Ib,
i=0 |

dliill p ( ,.-il1 cj,Jl d dDl<-.-)ll ,fdt ,!-ll) rl^ill J-ir cr- _J!U
6:l;_,1 ;1 o,+ luj 10.4) * r-l_r _.r14+ Clill r-}-'il ;ri;; asii s$i{:-yl
,os 6rU llr .+-!'J sl-r _,rQ+ dDI$-Yl & On! CEJI q,-.-i-il| dt--il

.i..U 4+ffff; iri+ l*..,;r {;*ll C s..,-r-ijl qr$l{]-yl Jrnll

duilt .,t' (.;,Ar J.,rt dD$Ju .Jr*tl Jr^Jt) d+!t ;t,rt ;!r r-i
tg-rL+ ,$s\i-Yl

Ibi =bo + bl + bz = 0.4 + 0.3 + 0.2 - 0.9

0(0.4)+i(0.3) +2(0.2)
= 0.36
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4J' tilJ sl: -lb+ .eUtU Ctill 't''-!ill JiiJl ;rl;-,1 gl elJj t++5
r",U llOO; -j$+ \r--i.il .,$l$-)l 6tiill ,s irbj

r.ri^-!l .rl.r3-fl .rl+-l .J.t+*i 3.10

Ss ,o+"$ll rt -n6!l e llo., ,C .,+jll rl'$-,1)l J-qAl'orc {:i ' dlb-6

';! U t+^ni

.i:6)l{i-)l +lliilll c'rlrtJl ','i'"1 gi rr"'iill ._'t-.,'-'!t -i

J slJ:G,3ltS .C\jn)U iil'3 ll ol-.gi!l ,;'*r gp-' n$ ,'5Jl igtill '-'tL-'!l -(.;

'r $f.,rJc' ',ni*i a+tlt>ll crl--:r^ll g't;'tl ettS, '-;3onl3 JL-^"!l

. i.,lJl i+jll c.,l-,;ii!l qf -j,-'!t ta-r' eqrc

JrJJ.i,lllJ \r.,..,iFJl 
,,'i"'ll J) FJJ ',/il :l:6-,1)l :-nJ -liYl '-'-'Jl: - i

:l-r r,inll .JJ.3 r. ,dlli JE^ ,.,+jll rl's-,;)l '^ilr-J qP *lj qFll $-.-.S.'ll

j-! l.(j'ti 11613 .-;-l ),,,ie llJiS-l JJ ,J^'Jl llsl-l d,. dill 'l ojS-ll

JlJill rEit i

J j! +r) r\--i6il os t+r-,r irs-, .!^J ,*jll rlr3-'1)l ;b -.'t-'*"!l o\ c\-t

-Jl ,jl .JF )3. ,+rLll Alt ,t J+.ill cJ-. !l *f sls elr'- g':L-n6!l JilJl

iF,* +rLll ..1*lr ; a:. cjil ,J.-ill ql+!r ; 'MPC dD+L;ll t'' *ll

J J-St 'rus-tnuti dllrsr dD.{i-)l ,Jr 6-i-i^ll J^lcl *f .+ill :l$-1)l

--ir ; JiJl :iJJ^+ fu-lti' ailtil i^5lr ol 
-D ui.a u *s 'J--ill t'ti tlt

..lrrLlt
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:+Jll rf$'fl ei|.,cj JrrS: 4.10

:oa3 ro.ra;ll rls_;Yl 6iL.:3i o-it . e*-

:KOYCH ,dlrg ClJ.j 1.4.10

$-,1s ur.rf-i:6 !i.j as>I iIe^" Jl ol_.;uu^tl Olj:i Oi+ cf;jS gra_l-+

:o.)l gj,:till ,.,.,,- t1.,rla 4+tli.f

B, =Bnl' . (s. 10)

0<l'<11L1l ''u-

41-.idl 4+Jl-i.Jl J.-,;,.i, e.;j'JJ,iJl-3-)l 4-cJ*,+ d_,,+_l ,ltl+lt &t - y I _r

..r_!l .+ Ul<i l, < I ul I , 'o !.i.,,.'o_,1-la+ o-itjc B, crt-J"Jl ul ,airl ..,11

:lr3;)J e!,S 6:4 6tiJr .etll JE6"J| "Jt ,,ri^jll s-./l -,i,ii^ll .,;;lb Lli t-lS

o+JLi Jru:. ,Jc t'.9r'J t'Jl qr-L.-ll eiJFill d). i.Jlihll r:l-lr.l^Jl Jr qr.l.jll

:+r':Yl i.;g^-ll .!ir-l Lii l+i.j S-,

Y, =?+BoX, +BrX,_r +82X,_2 +...+B,X,_. +IJ, ...(6.10)

U, -N(0,o1)

, l-
:.11 gl 4+i$a 4+ll_i. LJS.! lfilJ$ U.itjl B; ,_rl-t
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{Jlr +Jfo r-ll -,rt++ .9Ur1t CbJl ,#-,.=..ijl dii'Jl ;r!-,1 gl clli .-i+,
i""U leOO; -,rl& ,#r-r.Ljl qr$1.03-)l dl,,ii!l ,,'s 6rl;j

:ar,.Jl rlrS-lYl U+J -.ti-i 3.10

Js .o*,$l rt^-n6)l e ik *+ .,+jll rt.$-,p)l JJ+LI ;:o ,-,1-,-,i dltj-r

:;U U t<+ai

.i$.F-,)l +lliill: crlr\Jl ,,,1''i .9i ir'.,;ill .-rr..-,!t -i

; c..,I-u;AItS,elinyt+ iiLS.ll olri:ll ,;lo+ (-D.. &rJ qrjll ar']ill ,-L-,!l -.;
:l rti3. ,,Je .r;+ a+tl-ljl crl-r::^ll ft ;U ctlS, ,-1jp'!13 JL-..,U

.4i+LJl it^jJl ol;iill qt' -lt -,!t [u;-r;rc

r*JJ^i:JlJ qr*3^ll ,,,,,...11 d F-,29..#il rts-,1)l rl+rl -,iYl ,-r-,Jl: - t
;.rtr:>jnll ,JJ-3 ri,dlJi JtL,,,+jll rbl_1)l ,:lr-J cf *L; Cl q'-,.S-ll

;,.,-F kl'ti l:a;3 ,-.;-l .. jc 
alrr-'...l Jl jJl alr:'i"'l ,-F ell^ll 'J o-.S-ll

J ,,,, +rY rt;5)l os t r-.r irS-* .!+ g;ff J.:6-;)l ,;'j::l :*,
-.+11 Ol ,JJil )L ,.!rLll Alt ,t -y.-itl .J'. !l *f sls elJ'- grt-;l!l ililJl
jF,+.lrLll .l+!t ;4i. dsl -:Fill AJI ..# ,MPC dD$-Jll t'' -ll

.J J-St Zusy gLi ells_e dD{.3-yl ,-b 6-i-!^Jl dl"lJ,'ll *f u+jl1 j1r ''-,1)l

;!r ; qJi.rll fuj-.1,.1 it-.,[L ailt^l| ani]f os 
-o *u4 u#3 'J--ill lt tlt

'.lrLll
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;i:

1

i

:r+JJl rlri;ll eltri JJrii 4.10

:oa3 ror;Jl :b3-1)l 6i1,.: Pi a.iili'FJ-

:KOYCH ,dl+16 CiJ^j 1.4.10

l++JJri uF6U33 Ui.j'"$!l 4li3.""Jl olJrni..lt .iljri di+ eljS ;";-il
:orYl U;lill '.""- 4+!r$a 4+ll9.o1

B, =BoI' (s. l0)

0<1,<l:;l ,",r

iJ-.\Jl 4+ll-ill LJ,i e-19J ,arl.3-)l 4.oJ*i d-,,+-l '+l+Jl dl^L' 1o L -r

,.1 -!l .+ I I<i I < I Ol :l r 'o r,i^,..o 'o.,;o^a+ Ur"l\::i 81 c.ll-'l'-ll gl 'iirl-Jl
:hl-DU eflts 6:r.; 6ti9r .el3l JEn3^ll .Jt ,fJJl $!l -Ui&ll -'-.l3 t-lt 

t'tS

*;.JLi Jir:^ ,Jc r;,l:J gJl qr!-!l elJrill r)" iJihJl drlJ:rii^Jl Ji \rj^ill
:+g)l i.4e-ll .ii-l-r l"ii !i.-l $y

Y, =?+B'X, *B,X,-,*BrX,-, +..'+B.X,-, +tI, "'(6'10)

: i-"11 " 'r*

U,-N(O,oi)

:ul gi 4+!'rlA 4+!l-i. dls^ii l++JJ$ .J-iU6 Bi ,1,

3s7



B, = l'B,
B, = I'Bo

B, =tr'Bo

:(6.10) ilrr'-Jl qf .Fr-:l*,Jl+:

Y, =o+BoX, +l"B'Xr_r +l2B0Xr_2 +...+Ur ...(7.10)

:*-lc q)^--: , l" ; ilrlJl *sJt ..,'J4J

trY,_, = l"a + l"BoX,_, + )"tBoX,_, + l.'BoXr_r *...+ l,U,_,

:3ti;r-1, 4+r.J'"-.;,lil

Y,_r = a +BoX,_, + ),BrX,_, +l"tBoX,_, +...+U,_,

Y, -l\-'=a-l,a+80X, +U, -1"U,-'

Y, -1"1',-r =a(l-1,)+BoX, +U, -LU,-,

.- \l | 1 .ll tJU,o oil.cl e J e.o,rll ur+t_l

(8.10)

(e. r o)

.(10.10)

:.r-!c q]^--, (7.10) ,Jrt'- at^ (9.10) +ht'^ CA3

'J lJ k+Ij.'.ifu-r

...(l r.1o)
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Y, = a(l- L,) + BoX, + l.Y,-' + v, ...(l2.lo)

igl 't'.t-

V, =(U, -IU,-')
.+r+ll 't}ill r' 9j

lJj ,dll3ll r'll ._ir- :r 'o r^ai.r-o 6; q"a+ KOYCK e JJ^r 4+bS 'i-S^J I <

:tf!

Y, =BoX, +1"Y,-, +V,

dIJJS 4! Fl ;Li qlcj ,.ii-$ ,Transformation 'i'! '=:u 
ii+'-ll ora ,rr:,ij

o. q/f Y :rt .,J' gJ-J g;JlJ qil-ll eiJ'"ill cJ-j:,# arii "'1 ')--ti
t^a -tii jCil,* drJ+i&a .,Jc gr-J e r3^j J !.,^-l;l:!l a$i'"^ll drlJ*i3^ll

d .rqiyrl :r*]l c.r \a;:riii rl; oJl clt^l'.Jl ll9 t.l .ol5 t-6 Yt.r -l Xt

.l" .Bo .a d J-.= ll dll35 614 q/ l"i'g !a\-l'- dJti qFJ \5I-!l e J +"r-ll

.80 .a nt_;riJt J9 ,J_r^--ff ,,1.,;5 ilrL- Jjril JSd OLS 4+Jt 6#IJ+r

:JJ,lGll J*!d+ Bj 4+L-!l 6uL-"Jl 6l;ri3 6:tr3-l 
'fJ* i h

B,=Bol/

(i = 0,1,2,'..,0o)

:cJlLll .!+-,,}*s

At j : o;

(l3. l o)

Ao = Aoi

"'Bo 
= Bo

ro-l
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At j: 1;

A, = Aol.'

"'A, = Boi

:s:ir t-s (12.10)

ti =64+0.3Xi -0.6Xi_r

!,'rli s

^a64&=___;_ =160(1-1.) l-0.6

ilrL^ll dlLll Jl+-,, ,rJc' L.;S trJi

. .( 14. l0)

l, = 0.6 j B:0.3 ., -,-i* g.ge

:,r-lc cl.^-".Jl afu,(6.10) 4JrlJl q,s ciLlJl ou o:+y5 r]ca

. .(15.10)

:esYl .:l_tr)-Jl ;ltiJ JS.j ,e j 
"^iIJ rhlJl clbj.ll lJ irU:_l

Je, +:t J1c .4#kj Y a-,1 *^-+ e)_tn bi^j ;s:. crlJrnj- 
e 
j:+ Ui-! l:.jJ -

.Yt-r _r X, ,rJr Yr-l ;ti _,1lrr:l e rrd J
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rrJ+ l-. lliL.^Jl d.rllni.ll ,i!& .€-I*l f+--t s>ll -h ll )'-;aJl cJl -
ol;i:.Jl if c.,l+J qrLi"ll OLS crl-rrL ,Je Jr.--ll a-1il| 4'-;r-ill

.;-,1 S,r^ll ot4ul .,f 4li1^".11

.rul i-klt r' L,ll U, 9 ot-!t elrdll+.rL'i'll q,jl &ll iL;.tt '' - ;1 -

t-ns;s,,'..- bl. htJ6 y a;l.-!r U, c.,:ls li,ti Vt 1n cJ-Jl d!ts 6.r^i

*sl.$! 4n,', b+ cP v, "-:l:f,H,:tt. ;l:.'. Jl cL:S 6:4t ai.n^ J+aJ 6 'us3. c.rl-.lrfu J .-r"l I i JJul OLS
i..\f^J

:CAGANJ d"rs^ll gJill Gl-1.', 2-4.10

Crr^i 6. &lln^ +.s .JS& ui"jll :l:6-1Yl 't+ J e ir^rll lu b:ji;

X- J,,6.Il a..rhll ,i a'lrUlt #"ll .,Jc '&t Yt -er6.ll Jl JP '(6.10) dl-i-6

C , tl< rl i-ill CAGAN eiF rri]-; dlhl .XJ i.+i$.Jl lill .,Je '-""r13

,-6+: .s-fr^ Llii. it' 4J 4+ Jifi." ll Jbni.ll clA 9rll, -11:':)l df e iJ^LJl

:1rl)l ei;.-lt+ 6iyJl lra arliS

Yi=a+BXi+U, ......(r6.10)

:;l ,',.r-

.L IrL U. a, Jt^ll ar^Sll g!"3 :Y

.a.L! i$l -rJl Lfd : X*

.drjl "t'; 
: i

.qrrl-&Jl -YilJl 1.Jr; :U
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ilJl lli.Jl ,B+ o:i ,LrL;f!l lJ},ljl i X*-r tr$ :r:slr -u-ril ;r

X* ,l Lc-r..r"Jl ,,Jc ,,,lLll iJll d drS-l ,eDl4lJtJ OL+-p 4J-'l:,r-i
.tE d$l+_r ,Lrrrr-i a,"S J,! el3-j elJrJ ,ol:tg l,ei . yjr:-r ) gi ,i-J_x+-

LLll 4*Jill: ,t<4:S3 rrc. crl;l_.,gyl ,,:,,+ .tS_! c-rl_l rr) (16.10) alrL-ll

:or! t-5:.X* i.+! 5r-il :jirfu:J.. si:;f 44S^Jl nl-lJill .r+ U

...(17.10)

0<p<1:;i e.,5

; _;L'*.,!l t6-2l OJ*A Lsc n6:!;:," c.r cl:Ur- rly:ll .1Li ,rl lr!

JUJU J.-,ri. Clt ;_.rl+ q+ 4*r-i^ll JL-!l .t g,-f -F-gl .,--leJ .cjrn*ll
:;l gi ,a-illJl 4,i"jll a_,.,iJl *+ L5-ilI ,t *,!tr 4+lL-ll ."Jnill .t' i-+_rll

;i = pX, + (l - p) X;_, ...(18.10)

:*i! t- +-l=3 Lr rr) bl: ,6=.-tt r-ljJlj J,iJl O# Cr, p i..ra r.Jlj

:p-l O-ls.l-&-i
Lf dti3 .i-ri.rirll Jt *,.xJ a+lt*'Wf:;3S Li-f^Jl ,t *,,!t ,-./ .;*; l\ ^J
j-F-r ,Adjustment Coefficient of Expectation r, qr(^ll i:ljl J^t--+

3l .Progressive Expectation r-; c--Li,oll iJill i+.:-1c9 
'f.:.i a+jtf "-

: (ll .10) ;ghul rrl I ,Error Learning Hypothesis 'tLi.tt p; a-,;y
.i.i;S.ll clt'sjill 4;*:;s t rl -b ,-iJn (18.10)

JiJl 6riJ .Xi iJilll ,,s r'i$-ll Llirll ul C J+s (17.10) a--lrtJE

,,rt'!t Jj .I"r $ diiil er; rrs. uti dIJ , Xl-, 4i;1Jl 6-Sll ,"t' e1,.,-.ll
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iiill q/ i$l .JiJl .jr"J (Xi) , i ;;ilt i i#l cjirlt rrE i ,.r-_r

, p, , ir< ll ijll J.t'- f+-. ,+ ', &.J 4$ll +r-3 ,1, , Xl-f 4irUl

.CJr.-ll rsljJl, 'i.-ll rJ# ilJl
:P=l o-*L$c-+

ilLjl Jiil &U4 dlrJ3,X, =X, ,Jl ,,,i."i .r S OA LLr,,:ll crLr

.ijill .Jirll_r

:p - 0 l-.ric ---r.

rrr+ .,r# i1ill Lli:Jl olj ,6)J.)l 
"Jt *r*, 

gr-: Y illJl "rA *-i
.le i- Ol5 Lc- ,riJiJl .JiJl+ -,;,rij. J+ ..,1S1: u:-

:.il+ t- qr-: ;fu ,6,[c Lls,j.,j

,dl: it )- JS-JJ ,JSl .!r,:ll :l.s,l ,jlS t-ls JSI p i^,6 csls t^lS

L 4+lc. .+-.;,'. X;n,...,X", ,(Xr,)J (18.10) ilrL^ll ,,t'.-r-JJ*.,11 ri e 4_il

".rL
X, = pX, + (l -p)pX,-r + (l -p)2X*,

Xi =pX, +(l-p)pXi_, +(l-tr)tXr, +(l-p)rX.-.

X, = pX, +(l -p)pXi_, +(l-p)tXr, +(l -p)rX., +(l -p)nXro ....(19.10)

.X; g_,ygJl .J;.Jl J) ,',.rt ai S;l_,;j!l -t - uU,i$l cl=rll r,,,-',t l\ (q_,

,Xi-3 .Xi-2 ,X'-s ,cI'Jl 4lul ol;-;-^ll Jj eu qJs.tu ;l-1-e!l -,!:-:l i $-r

:,rJc cL.-=: ,(16.10) a-lrlJl i (19.10) ilrtJl ,-F13,':1-e
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Y, =a+Bp^t[X, +(l-p)X,_, +(l-p)tX,_z +...] ...(20.10)

-I"jll rlrilYt eir.tl (6.10) ilrul e.3;U";i (20.10) +-l:lJl qj ,', .,-

:,;13 c'rlr;'1

b=(l-p) ,Bp=b
(20.10) ilrlJl i t-S r'or..lj;-,rl c#j rls_1l-r CAGA d1r=i alrii ..,Lrj

qJrlJl rr 4+Jiill CA d .Sti (l - fr) i a*J:lJl *r-rU -, ,-:,rj Yji

,C l-.,Jc ,l-=: (20.10)

Y, =ap+BprX, +(l-p)Y,_, *U, -(l-p)U,_,

;,,riiiJl ilrl.- j!&jl e.rLa .+is^ll crLirill d"lJcl b,!i hJ (,dlli (Jle L ..:-,EJ

:;! t- Cj,il -i_r (14.10)

l-0=0'6
:..'l: lr = 0.4 OY

A 0.3 0.3 ,B-_-_-16n 0.4

:;i+ tx (16.10) alrul 4rsrtJl crli)-.ll _.!ri: ufu lrsA3

...(21.10)

. (22.101

i, =A+gx, *.,

1 = tOO + 0.75 X,

i^JiJl ,ra,0.4 -,o (17.10) iJJ,^ll crl-s-eill i}1,-O. ir<Jl }.Jll &l'-.-ll_r

.i$l cjirllr #$-ll Arll C* ,-.iDEit ,t\ "/"+O $"i t{Jl+ l.-olrr'...'l ;So
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(Y) t A,L (Ja a, JLll '+^(ll c,9 a;)l crbllrll drj-i l{ :2.10 cjtl'-
:orYl J3$l *f lJ (X) a,utt dlhl si$-ll !'*,Jlr

t Y x
I 30.6 r25
2 3r.6 140
a
3 31.3 130

4 33.3 155

5 33.5 145

6 )J.L r63
1 36.7 t70
8 38.6 r82
9 39.0 173

r0 40.8 r92
n 42.7 203
t2 4r.9 178
r3 40.2 163

l4 40.7 r82
15 40.4 175

tX i'LJl i$l :Jl rt'J 
"'ie ' 

ir<r.(16.10) alrlJl -.,prin :!;3lL'cll

:drll

a^p;l qrrr.r ro).ci 1.Jr+tf i 6lil++ll ir. (16.10) ilrtJl ;$i i'-S+ Y -i

.eir^ill Jr$i OS.J i *, )-ei torr.J ir rr) dlJ! ,L J'- ,rt Xl

:is)l c.rt J.ill cDti dr Xl i$l -r,'*,Jl rbJ -,-r
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:.rJc cl'--i (2I.10) a.ht -ll ,rb f.e+&r OLS 4!_)t.lr:.i..L _l

Yi = 1.95825 + 0.0g05955xi + 0.59g6 Tgyi_l

. (l - 0) = 0.s98679

0 = I -0.598679

0 = 0.401321

6tr = t .95825

e _ l.9s82s

0

t.95825..4- ____ * _4.97951
0.40132 r

A0 = o.o8os855

A 0.0805855
|-1--

tl

. '1 0.0905855
.'. ft1= = 0.200g0

0.401321

..1.u,3

:,'dl

..t.()tJ
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Y,=u+BXi+U,

Y,=A+Axi +e,

Axi = Yi -d

:;! r-.s: ,Xl *$ .rlrJ as+ ,(16.10) ilrlJl .lrr',.'1r3

...(23.10)

:*,lt Ll^--i ,o).i (23.10) iJ#);rbl-,3

A

:.rJc c)^.o-: , B .Jc +l:ul ,,s.;t i^*,iuJ l
$

x: = 
Y'--a

B

:,rlc LJ.--i ,cj_rr+ll o_i;r;ljl (yi) e+ r_d+_lr+-t

rr. 30.6 - 4.87951.\, -_=128.1' 0.20080

3r.6-4.87951x--_=133.1' 0.20080

Xl =
3l.3 - 4.87951

= 131.6I - o.2oo8o - 'J ''

..-fulJl .J:r+ll * Xl # 4J+ .,ls dL--j lJsar

Xl. = 
40'4-4'87951 

=fi6.9'' 0.20080
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:Nerlov's ".iJlJ'J r/i+ll }eill G3r^,3.4.10

(t) i$-itl ''-Fll ,rt' (Y) -'J;:^I] +rc2"ll c5:3.".ll ,il -ii-,;;'r g,.i4
dtl+: ,Ui q,,l-&Jl -$n^ll a.,r1 tr.:. ,(t) i+jJl ''-r.rll ,J (X) i^t' ,P t".,-:

(Vl) ;-!r, of 
-)^-1l Ol d,6^i drF .,-b^ o;r- i^S (Y) ellll r*--j6^ll ri'L-i

:r;Yl 6i3*11 *p u,

Yl =Bo+8,X,+Ut . .(24.10)

Igl ""t-
.Jul u,,ij Lt^r^ll :l &!t +^-J1 .u". :Yl

.dHl ql";:X,

.qrrl-&Jl 'Jj,i.ll Lf^, :lJ,

.i+jll ;jiill : t

+.-jl &ri CiJ,Ari .,^..+ L :l -irl>il ,i!l +tnll 6jj'; r+.+J iJ

rrri..*Jl Jl .JUr c!-,r ..rl-F i J$:II .;Li 'The Stock Adjustment Model

clh! ,;_.1G JS qr, cjul u,,,iJ.r>,f JiJ^ll 'JXll 43ij6s,{p $^J (vl) 
"g.l'

JJ 
rli+i-ll (Y) .!rr., ,lE J:l ..,j'-+ ,1.6+,ii dr-9l (Y;), \ ,-.11 o,Jll ;'-

cfj3r$lf rrilJl i.lJ.-= glA L.+-, cJ+ g-lf JS'i. J'---=J ) (X) q# .l+-6lt

,Jt it-)l Jb- q#i ilrJl Ji ;'ULi.lt l.c+lc frii \fll 4+JtJlr e-;-15)t cJll ills

:rroYl a9;!jl 4iJ.-Jl riL +&3ll i.lrL.. uti a;te3

Y, -Y,-r = i'(Y;-Y,-r)+V, .(2s.lo)
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cgr. LuJiiJ .Coefficient of Adjustment ,LLr'3-lt &L--'- .!-; : l'

)iJl cxleltp g:lps,Y1-1 i.irlJl cJc iJ-lHl Yt:L:-rt 3l ,-rl-r,r--il

.e+-,-ll r=l3Jl3

.sl-ill _yrijl .!r^3 :Y1-Y1-1

.4+ .:JsJJl J+i3Jl g[r,l3 : Y, - Y,_l

.i-:";:t -r.,. cF,^, :V,

:.rlJ.--: (25.10) alrt - U (24.10) aJrl-- CA_r

Y, -Y,-r =lkBo +Brx, +U,)-Y,-,]+v, ...(26.10)

:,Jc J.-ri 3,,,J',-.;3!13 d-fll dlq3

Y, -Y,_, -trBo +l"B,X, -IY,_,+LU, +V,

Y, = l"Bo + l,B,X, * Y,-, -IY,_, + l"U, + V,

\ = l' Bo + l"B,X, + (l - l')Y,-, + (1"U, + V, ) ...(27.r0).

o-r+ qt' ''&.J (t) 6-i,i!l cf r'Jtll .!-l ry 'l,o;ll (Y,) ,-ll eby iJr[Jl o\ I

.rf eCl & JiYl o-.l';.Jl orl fi,);;ill dlb # eEi)l 6si-"a.r-Jc 'r .

;rill 1ac' (X) C ff) .!r'l d1Sn 
"lJl 

L-*Jl: .!.'ill r+_,F t-ll_r l-oS ,',,. jl
c,its t^ls J$| (1,) dits Llsi ,(tr) .lr-tl &t'- r+- & 4*-rjll
,a+ crr'-Fll Jlll *l-l 6.. *JHl ,JlJl crlt.r-rl..t.fi ,JiSl ,I.lnll '4-c')-,,

,./-,' .-.l-,r.t .,le J+ L .!-lL+Jl e-.;ill cf +rrilt -i.- 1-lS 'i.-l crrls l^l<-l

qjtll cr"lJl d$-Jl ''J^ Jll el clli ,rjr-o r l" = 1 Lr.'.i ,6+[Jl dr. i$l Jul
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,.1U tr = 0 C:S Lrrc, ,4; LLr ^lt ,*. _r[ !_rl* 
'1^3f r 6,14 qi cr,,

.cl)lyl .J' .J:.': Oi ettu ,.l,s; y_r yt:yt-r
(12.10 a-lrt -) dll-6 g.-l; e Q7.10 alrr.,-) *i,JJs ejg i:_.,6+_r
''Liit .- Ol JJr (Y,-,,X,, Yt) l-e-ij crl2*:^ll cslc OlJjrsJ l-A)S ctl+ g-:tJ
JLJI y l-S qFIJt :r;ll ji'.,:,i er dS_ ,fi & f,.+ y -iiJS e rr j .j

t+. t+iJJ Y (1, Ut + l,V, ; i r^r r1 r- ;l L^s ,sl,-6 e rF cf

iJiIl
i

!!fd:g;!"S+lt dtLll
Yi

drtrCf.Jl

Xr
I 10 20
2 9 t9
a
J l0 21
4 ll a"t

LJ
5 13 25
6 20 27
7 24 30
8 t9 32
9 24 34
l0 26 40

.J+!t itrg3 "o B^.i dll +&:ll ej_ri cr'..!,-.;ri3:,,,J !L-rl

.g'lljl-Yl 6Lrijll ,rJe , ,lt^t1 i11.1

:isyt c,l:till 6$ :c!..rll

:q.a: ,(27.10) aJrlJl ,J ot* t.S ,dlrr,3lt 
e 

j_ri Aib^- -i
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Yt = l"Bo +l"Brxt +(1-I)\-r +(l.Ur +\)

">.ci J:.+Jl os *Uf4l1 
'L.'r'",^.,0.,o)-ol ilriJl .Jc' OLS 4iJ-.1 dt'+}.] -q,

:p el.--: 1a:.,

it = -7.33 + 0.095Xr + 0.83xr-r

:.r:l+ i- 6- Br ,Bo # rl*)-r .&. !t ; *-i ,.,lLll illr iJtrJl o$ LEJ3

(1- i) = 0'83

.'.i=1-0.83 =0.17

l"Bo = -7 '33

-, -t.l
^ - 

/ 11
.'. B^ - """ =-43.12" 0.17

trAr = 0'095

.'. A, = 
0'095 

= -0.5588' 0.17

: cll-r

: ,'rl o

tl: 
"L1,tJl 

.J-. !l ,Jr, cJtlt iJl: -.,prii .5+ i .l^-r

Yt = -43.12-0.5588Xt
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:ALMON 'OJ..li"J .r3rrJl ui. sJ.iJl ll.r3.;!l CiJ.j 4.4.10

u':.4lj!l JS^i ri"t3 Bi 6;ri ll ei3dll 6t^I'- Ol OJ ubJ.,+

Yt = a+BoXt +Blxt-l +B2XF2 +..'+Bn.,X,-' +U, ...(28.10)

m

Yt=4+I Bixt*t *Ut
i=0

iil+--ll gli crl:6Jl nlJS 6+-ri crlFl+ X^, rrjr-ll q+-,lr .rb ,-iiJ3: Bi ,-ll-r

:OJs

Y, =&+BoX, +Brxr-r +BrX,-, +BrX,-1 +BoX,-o +U,

Bi : Co * Cri + C'rr+ Cl,

...(2e.10)

(i:0,I,2,3,4) lgl .''.t-

:,Jo J.-,j (28.10) alr\Jl cf crJFI!:

Y, =&+CoX, +(C0 +C' +C, +Cr)X,-' +(Co +2C,+4Cr+8C1)X,-2

+(Co +3C, +9C, +27C)X,-1+(Cn +4C, +l6Cr +64C.,)X,-o +U,

:,rJc d,--: rJjr-ll !J#1l 6rLcl-ri

444^4
Y, = a + Co (I X,-, ) + C, (I iX,-, ) + C, (I i2 X,-i ) + C, (I i',X,-, ) U,' i=0 i=0 i=0 i=0
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,& Zo, ,Ztt ,Zzt,Z11 i.rnYl j:._!! ;+r+ll a$L, ll crlJ,rn:^ll b;; lrJ,

:,rJe J.-.: ,9+!l

Yt =a+Cozft+CrZr,+C2Zr+CrZor+U, ...(30.10)

frC l+Jlt c.)t--j.;ll ol;eri:Jl ;13,-Li. 1r-io rlr-il (30.10) alrul r-,ir
.++ll -Uriill U,^rl. I ,.,..,',(', ,C+ ,Cr ,Q2 lC1 .C6

,_rr-Jll rls';)l e;s .J:t_l rjr-.!l i+,rr ,-r cJS +r=: 4J.-). liA ,,, ij1
rrr-il Liii,'i'...i (29.10) ihLJl ,Jl tiA !-\r Or^ll 4+Jt 6#tii,+ll .J+

;13 (i:0,1,2,3,...,m) .tl +l .(m) J GJI d1^ (i) Cil ef ."i-lJ 6t "LJl
. 'iJL la1_lk Ot-1 t-r+s: d.6^J Jt+-Jl lu g-,11. ,ijll rls_2)l gi:; nl-L-

Jt^-.j ,,+jll rl$;)J dljS 614 6^ .,ri"jl :ls_,$ ctr^Ji 6rj; i:1G- rrc,

:;t3^to .tE-,;;^ .,-Ic

*jll rl$JYl JS+a ,J'"Ss ,,Jc ,-t-* qF.,^j rlr3Jl giS1l Ar^tt Crd el :rJj)l
.dlJ-F 6r9^J r^lrll

ali3**ll crl;giJl-, bt, is-* hE LJi3^ cJ.i,",J V ,-r-r ff 6r-:,-; ;l :+5r13Jl

.dljrs eiy &iJ t^S OLS 
"r--rj Lr. U O-,t+ Y a:l^l ,t+:.j;i'!l

:oai '.1jJi eJJ^i t+JJt t-i

.dl1-6 e .F e+ &.-J f-S i-rS,J*Jr+ Y la)$3 6;)Jl crl-l'-Jl lc ul -
&Jt a1c .fjll rls*,;)l ;:G +r=i Cll"i."l ) ri ,+l^'Jl ilil o---s a-:i -

.4i.,,"^ d.rl-JL-+ Jl 4jJEill
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o-t-lUillS ili..*lI1

:rs_2!t-r.il'ir r ,i ALMON +q_A_r KOYCK 4!Jt 0# jr^ :1.10 cjl_!-tl

10) , ;k',tl d.l3i- ,-lJS3 l-rr" ,Jt^:il t{-,j ..r- i ri.J +i:ll ,o--r.;Jt

.(n:25) (a.r-

:as. )t eDrta:-yt iltr t+rl d"Jiit :2.10 dl_!-Jl

Ct =a+BoYt +BrY,_r +Br\_, +U,

',"+ U q:Sl ilrlJl .:-15_r

Ct :15+0.6Y, +0.9\_, +0.5Y,-, +e,

:','Jt-ll
.,.+-,tll rl.:6_1Yl (.J*) J.-r1". .Lt*i -i

.qF$l.F-Yl 6tirll .rb .J-.!l .!rLll: y-ill jlt ,n L -,,,

r ++yt crr_,)teJr eti (x ) ir= ,i ( \,€ a-).c e-; :3.10 cjl3-,Jl

:4itlJl e_,r$ll e#
i-rJdl 4+Jl f+- JJ i+"1 6J#S ,rl^jl rlr:-,1Y| .alJS sjS: l-:i-c -i
'. ''' ll rJ e+€J elj+: q-*ll d.rli-): als'L # e-t3 r-i e*,

.€iJ^Jl c..,l-l'."l i-i;ir i:l.pL +$ ,,Je J..--ll
.arti ,',...JIJ i|"ii eU g .*jll rlr:-1Yl +t*i ,-* ..rl -.+

' il:"'ll ..J *L6 'Jl, f Sl 6;;r^:nll C .-l+ ,+jll rl,rn-,l)l ..rl - i
.( .. tt . .ll

.(Jl uila.Il ..l. tllJ.\PJ
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ret 4:3J ++ll*, O:S a.li3-'^Jl .il;,rri:^Jl .lt e1l-5 e iF ,ia:iil -r
.dFjll 4.o b-,.io

d";ll :ls1)l 4++ii )$i11 1rl^c cl;,1,! r.c 'or.,l3;raL,i'. ;lrlii ;l
.)\;.,n cj:!t .t"J"'j.l ,r;2

.';. _ll alrn e ir^+ -i3Jll ill .!.,,:ll giF ,Jc ,jJl+ -r
.,ts a*r-r- 4^$ .iJlJS e iF d e$l -'Jii^ll riU -j

..;,:l-2J'j!l "!.'il g.F C)-t-t-.' e1 = l"Ui ,Je dJl"l -C

rr'L qj=-jl rl:i_,;Yl e r5^i qFE cJiiYl .t[,: ..r 6rrl_9 iJoii: rjs._e rrs-.t

.49$ll i+-.,J1 ;^ rj:-Jl l'3. qJS^:, s.g +:t, OJ,"IY r3:-Jl

.Jri.ll crl;;..*-, g-,;t+lt 1.}-i! -iQ ,rJHl dD.F-Yl 6 qi^,u ul :4.10 .Jlill
:;! l-S: f+;!:.illi.r-," eF+: ,i-i.,LJl .1+Jl .rfr

Ct = f(Yt, Yt-l,Y t-2,Yt-3,..., Yt-n )
:,-r3J.boll

.4-6 e rr^i i', .i,,. dD{:-)l a,Jhl 6 
jy .J..agi l;;l+J (3.,;l -i

.dl;rs e ig c,19_.p q* L -.:

e rr^l .f,)rb e rF oE ..rc e^Ul .+lj ,Jl .il-.,.'.-ll f^i drir :5.10 ,Jl3Jl

..+ill rl-r:-lYl d,lJS ir n ,sJc rgrr+

i+Jl d Ll ,*jll rls;Yl e il-ri Lrt. '.il r q--iJl r ^ :6.10 cJl3-,..J|

rls_1Yl d..,lJS .r" (n) dtjA dlJ O,$ l-Jl' l.d a..-"lJl ;l .' b-il

'.."+jl
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*jt rl.:6-,1)l drlji Cr (o) .*5t i) ls ulba d1'S; Ja :7.10 cJl3!.-,.,J|

.!rL;ll )r$. clJi O3S1 cJo-r .qr-jl rhi-1)l giL- *+
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4J.AJll c,rt.rHii.Jl t)rtr- crJLrll claill
Dummv Variables

.Lri.ll l.1l
..r.lg cJil.,i *tn, J+irt 0..:Lll -;l.rr'tl elJ.j 2.ll

.1jil.u *an, Jrri6. ir" Jfi 0'd3.ll -,;l.sr)l CiJ"j 3.11 l

.g;ti *rlJ JJi6" O-;Lll _,;l.rr'Jl GjJ^i 4.ll

c_rJ.ills i.r,*yt 5.1 I r:
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i-+"Ajill al>---"fi^ll :1&c lgrtrJl di.aill
Dummy Variables

: i-...-oJi^ll 1. 1 I
iJl uij. Jl ---, .,1 4i+ul J..-ill e kl b;J'3 ,#ll 6 .-Lil d.ri^-5
. J,*Jl crl r:i:. .F. 4,6L -l d"tjb k; y:.3 l+"S k-lj t'-,,1l.; {,.11 i-ql

J^$l 4+l3l $ o:i _.,+r ,all...iGJJ,'^JIJ LJt^ll i-Sll ,dD.6i-Yl .ril-,;rul
d.c q^+i ,-- ;rSi $J ,ar^S 6SL rJ kb ;sJili ) C..,1;g:.lt ;* ;S Lr:ri

:1!l e rrFiJl Cr. Cr^.,J1 tJbll .,Jc eE ,J&S d; $ rl all3..-ll crl;,J-i.r..Jl

,t ,Qualitative Variables ,+Cl cil;triijt crl;b.illl db -iy3l c4 ."t-,i

. JFn+ltS +rJ'- ai^- rl---.c' u-r-r: .Dummy Variables r+;-a_9Jl *l_.;r:Jl
(..*rJl) *+rll yii^ll \-''J, irli' ll ;". l,oiJc_r,*rly;)l ,.ijY_!l ,,.'3 ...ll
4lYrI ti"- 4^JillJ 4i.-ll r93.rJc ilYJl r-1, i t;t1 .( ri.- ,l) .Lii ,.l- j]^J,

.b.-r+-r prc ..rlc

Y qrl--ii)l c.rLi)-'lli c6 u53 ailU iF^i cir a-,-a:Jl clrrr-i:^ll ' *i

,a-,^a=:r .il>rti]^,,Je .4li ;c)t^-ai r.-,.i cJ+ .!ii k*S Jfu glJ*ii^ ,r-lc riid

.:l+ll i\S li) L ,Je ,-iqJi; L! robJ Lj=Jl q, n^,^ (Jlg -iE-r.,: Y X^ dD$-)tr

-+-lt+ JL'JI dlJrS,Peace time CJI -'6-r d:i .War firy1s .,,'!l r-; d

-rt ,-i c'rllil. -tr r.o3+ gi.r ,ors,y c}'.ll -b ,-ilji ) t :L ,rJc ,,,l]^ll

iJlJ-(tl qf J*t'-, dM e+,rlle-,.,,Jl rg3i Jbn+ Urir ,)i,-,llc',.,JI 6JlS Jf-iJl
j3r. :.iln^ll 4J^nJJl crl_.p:^.ll J1-..{ g^ +Y dlrl ,i'LJl ,rl li up-r a +-Jt^il

rilll iliil ii.,rlL l\<q_l ,i.,l-rr rlFl grl ",tYl eiJ,^-Lll ,.-1,! ,glle', .'Jl
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..sF!l zgrt--:6Yl

:sl3 diL.,. qr'a., J$jr Oi."lj|jf -Jl'rrt'Jl GJJ"j 2'll
a.e;^+- ,:^; ,Jiu $l^S ."+rll 'J-i]^ll ---d! 4-ltJl or--a s--i

LliJ-Jl $': qFJl cr\*,|-;rll qrs drlJbniJl dLb xln L Ub: '4ii3"*ll c.ll;g:^Jl

.rl,-:iYl Jt,* cf 6J*S 4*lsla 6l u;j &,d q$i dlJr-e e4!.l;rctlis'; i"Jil

.j,:-lHl .!t; fS a-r:,r 4r'-tLJl crl-il;rJl l\:'i":' rpl .iLl;tll ,,s d$ ti L^S

.;'+ll qrs al '".i,^ll 
a;rLn6Yl clr-3Jl dl3i^ J+  JsJ;3,"llJ 4i3lJl

.rLll dDt{i-)l .i)r"-j.rl;i,-. Ldaiij Ol e3t 'JlLJl ,.}!" 'r-l's
dlli, liti-Jl 3l u Jl 6li$ & i.rJ\t ,-ij'r al,Jl dlB c.rj. 1- lrl L aljr .rs

uYrrj .i1;;,.* kJt ej L blli oJly -,1l,or-,1Y1 Jl CJI '"flJG e- iiJU'

dD,F-Yl iJlrl ql+ c+ul Jil,- gi. Jb'J 'iS^ ll o^ e+-J 4Je 'dD'$i-)l

J*6^J, plLgl p+-r,.:>Jl, CUI ."/;l,s.:rJ* dD'F-Yb.9JtJl "41 tFtil "+b+

dD.F-Yl e r-r^ grc -rr+*rjl "6+-l 
..:-r'll-l #l dJil os L"aii'J J:'i^ll dhl

Cl,=Bo+8,Y,+BrD,+U,

:;vts ")-i
. (1 11)

:;l :j

"Lj-t.i-ll qe$$-)l 6ur!l LF; :C1

.Jiil .F; :Y1

:prill ri'\:j *#rll -'Ji3^ll ,F'; :D1

.#l c.t!, o-i :D,: 0

.+-,Jl '-tg: d :Dr: I
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C, = Bo +B,\ +U,

.#l .^t*ll Jb,i3^Jl gl".i :{J,

:+u)l ai;.-Jl :iE #l c"!, ,rs dDd-)l alhi

. (l . I 1) alrlJl rp Dt : 0 .e_*.,11 gp-- ;,. clJrj

:egyl i.;e.-.I iii: alhll ,-1ti q.,!l 6ir .,-i Li
Ct =Bo +B,\ +gr(l)+U,
C, =Bo +82 +B,Y, +U,
Or;
C, =(Bo +Bz)+B,\ +U,

Clill u,-il-l rill ,:'+..,i CJI '.JG ir d6l dD[$-yl O,s;.,,.-ll ",Jii dDt_ji
6l il ++lt- oF ;t alj^.lt ..r^ (D, &L-) B, .ti3 +Je crLr=ll3 elJl ,t _
nl-i- cJrt - ,J t{-- .+-*ll ilrt - i .Jd t.lrll :i/_, eli.ll s,13S ,',.r-., c.>Jl

:tlyl JIS-,!U c.r)Ljl ou e+i:j,r as+: .$l
.(l.l l) ,lStt *f dlJl C+-1r, eF+: ,e-LiJt Jrr -i

,lDt{i-,yl alh,ri ,..J^3$ .rrJl _;ff :(l.ll) ,Js^lf

Bo

1Ao + Ar;

0

d, =1Ao *Ar)+4,y,
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dD.6:-l iJh o-i etLll OA e+i- lii eL'tll rr*.' e+;a (1.11) JS-ill ;l
.+Jt dD$-l iJlr;,. Ji-l .+-rll

.(2.11) tJstt i L"s ellf e+;; e6+: ,dDl.F-)l iJlr g!^ _.xi3 -cr

r,Il{i-.yl r.ltr ,j$ .2j'; z(2.11) cJs-.Ltt

C, =4 +(Q +B)Y
,-r;,Jl iJl:

slJl allr

.3ljs ,*f iJ,J dD{:-,Yl altr c}r sl .''.t- 
"}FJl 

J$n *e (2.I1) JS-ill ;t
:oa ,i;l'^-!l aJJl Ol .c+U gLiJl ot+ g. crll d.lJS *f .jr #l

C,=Bo+Br\+BzYtDt+Ut

,Js^Lll oi Ab e+;;,,6+-r,dD{i-Yl iJlrl "','till J-JIJ JJ-.lt J+i3 --r
.(3.11)

Y,

381



,lDl.6i-.ll 4ltS c.;tilt .rrllj qls.ell -.;5l :(3.11)

ct
0, =(As+82)+(4,+g3)Y,

,-..,re.il i,Il:

.\Jt dl:

:o.o .i.J.:!l aiiu't -.j*fr, tLLll *,1p e^-s .(3.11) cJsfr ;l

Ct = Bo + B,Y, + 82l)t + B3 ytD, + U,

r:l>aill a'1^ +r'.ll .r-lc sljl ;l:-.,Yl er3.i dr^-JlJ .'!'rl +Jul -1o; ,-.tfuJ IJA

:orYl grnJl .r1-,,r\ X^i ,ilii*"^ll i-,.a3Jl

Yt =ts0+BtDti+B2Di2+U;

:,"'l rl

.l;ill J'i: 19 q:.,* LE": :Y,

."lJJiSJl -,r1-6.'i, .!,3 :D1

cjs-il1
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. J$."+lll ;:ta-i LF^3 :D2

.grlJl *i"ll ,E.i :Bs

-t-rU ,rb .l-,,-rSrll ;rla-i, 1,ll -.tJ t'ill Dl ."#il -Yi3.ll 1].,. .!r.n :B1

.rjll LI'r

,Jc -'F,.+rJl ;rtc.l -,1,rl J^"1 f rll D2 o-olrll -+j:^ll jr- d-3 :82

.rlll r.J-: l-rri"

r.1"+ fJl i:;dl LF: rJ# ae),ll ;Eril a-l;r cll]a Ol crl-ttb:l.ll c!.-:-

J:r+ll j 4-l:" Yl 6U1+Jl kp cryjl ,-Jnll c.rIJ'L,J .LJ\S-JI :r-c ,r--ls

.(l.l l)

.;.HIl oljl-j .1ls-Jl r:c_e r_.,$l Jir u+ ailJl :(l.ll) .Js' r

TJ
rjll clir

yr
6t5.,ll lr

Xt
f,tLilt crlji- r.s

Xn
U{i+Jl

Dr
II I 000 80 9 I

2 2000 95 8 I

a
J 3000 100 l0 I

I

4 4000 101 l0 I

5 5000 r03 1t I

6 6000 I l5 t4 I

7000 105 t5 I
I

8 8000 il6 13 0

9 9000 120 16 0

10 l 0000 1i0 t7 0
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e.r^, Ol .rl-r."1+ rrJill L!-r,Je ,J"j+Jl t, Jll a-iJ'.-.-:qri-lL.ll

:$ coyJiil r1.!l l'i^ll \rj.rll -ir-:)l

Yi = B0 + B1X1i +B2X2i + B3Di + U1

:rJi_,,i :1,2,...,n :gl rl

,Jr"iJl ;\s l:) Di : 0 : Fl u i.ll rJ\s l:) Di : I cl:31 ,J"'+ll glx :Di

. Jsr

.d+tlll r-ll slr.;:86

.r-$l glir ,rJe er'l-e'or'-ll+ rJls-Jl *f Jl'ilI j c6 :B1

.:-/ll qJir.rJc ;r=13 i,r'-ja -rl'3ll olrU i J;,ilI -rrl c!* :B2

.r-2il1 qJi: .,lo L'n-ll -il .,'+pl-r ,#l;tiill ,'.iLill r-Jl 
"fui 

:83

:,r-,)l ,-iSll *f tl, ,JSi u*+ll JA l-"$t c'o-,ri-ll cErll ijlr ri'b :LI...JI

1^

Yi =B0+81X1 +82X2+e;
it

rill

il '..,l; L"S:;i ,r"+tt OjS; l-$t r'o-1riJl cjs.:ll illr cJS'f,;rS,i -(-; Jts !

vt = 1Ao +Al)+BlXl +42X2 +e1

,,_rl1 l- ,'Je .1,-.: ,la;,rrib rlz.Jl iJrlJl .Jp OLS 4!;,L d#li+r

I 
Oi --7327.01+66.12IX1 +s67.463x2-lsl7.6e8D

t[ 384
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:d! 1- +r=i CJ"i."i.:;Sl ilrr,,- tl oia s.-e
' Dr :0 t'i ,JSi U,"i-ll aj59 L$r -o-;ri !l Llijl :.lrL- -i

9i - -7327.01+ 66.121X1 + 567.463X2

:Dl : I cpl , rsjil L-+ll O-llSl t $r 'o_2.,iJl L!-il alrt - -.-r

v, = ft-z: 27 .0t)+ (- I 5 I 7.698)] + 66.t2txt + s67 .463X2

t = -88+ 4.708 +66.l2lxt + 567.463X2

.b-rd Jqr 1518 Jlri^.'.J+jl dir.-r".Jrt >:.., di-:,F!l ;l clJr rr e_,tu

:qFi... cr'^_, JJiL ir. J.rSI Orl;i.Jl JlEr"$ GJJ.j 3.ll
a& e.r rtl J+^.5 ill= i 1h-,)l &l-- e+"4jl,3 ;rij ..p r-il

:orYl Jlill ii'b aCib cr+^a: Uj;3^

dtll d n-^,1 r-rill J-r .p a;" )l crl_il+Jl t+i c,;ii ri a:l ,r;_;il :2.11 d&,

'(2.11) ,Jr.*tt ut' Kl 6rl(.'-ll ,. '..'-
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(ol-sls.r .J:'i."+t ) firtdll 63i'u3 cJiJI Cx i-ly'lt :2.11 Lbr+

€t Y1 ,dl$ D1i col.,lUESJ D21 r $^r+L

t000 0 0

2 2000 0 0

3 3000 0 0

4 4000 0 I

5 5000 0 I

6 6000 0 I

-I 7000 0 0

8 8000 I 0

9 9000 I 0

10 10000 I 0

:aS- Yl i'i;..oll .iU ,o-,priii rl;Jl llr-.rYl 613,^' sli-e

Yi =Bo+81D1i+B2D21 +Ui
:;l r)

:\-$ ;jSJ.lJJiSil ;rla-i, .!'^., :D1

."1;3'6rJl ;rta-i,J "+ "tlb :D1 : I

.g,lJrlS1ll3 J:6^,+t-"Jl ;:lal a-l^"ill+ :D1 :0

:la-rs;fJ Ln.,+\^ll ;rl6-i g!^.t :D2

. l:n^"+lll ;:la.&j '+'tl! :D2: 1

.cJ"jJiqli "l;36:11 
ar\a,i,I '+,'ill-r :D2:0

.,i'lt^ll r-ll cl,;:ts0

..ri: L--1^ .,ls "lJJis-rll i:la-,1, jl ,J"JiJ grll Dr o.arl -$1^ll "i- '-lr,i :B1
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.rlll
J-.!-_l- ,Jc' -y]^.'.lJl ;rla.J, Jil ,Je'}iJ grll Dz *r^o!l 9i3Jl j- J"; :B2

.Uill

.q,ll*9,j,rll J*ii.ll s!"3 :U,

:.r-lc 
'L--:J 

I,OLS ^lJt alr:.i.,,L olJii :l;,Jl 6j9"iJl ;o6 
"A+_ln _i

^r --0 +81D1 +82D2 +e1

: gl i5i

Yi = 3666 .67 +5333.33D1 + i333 .33D2

:;! L C+ .dli.l.}l o:l ..1,^L:'^ )r,"i]l-J

: j,a if)1 : t)2 : 0 Lr.c .O,gJ!'r!rJI ;:la-i, :J^= ;^3 :-;,ill .!i.: t-'ri^ ,t -i
? _f
" , - 30 == 3666'67 :Er

;_9o ,D1 :0 L:..tg .Jin-+lll ;rq-'J,ql- ..1^_l J-1ill Lb.rl-J,t^ r-rl -*+

v. - rr^
' r -' \80 + Bz ) = 3666'63 + 1333 '33

Yi = 5000 Jqr
:la .D::0l-J-lc "lJiSJl i,r'{.iil^- U j i}ll i-ii:t-;+^ c.li - i

f';ti = rjo * 81 = 3666"63+ 1333.33

*i =9000 -)r"tr

*l;ur,:^li l-i,: a-5{, L.::o -rlr-;Yl *){""1 * *rlrill u5-+ .,q*,C "r-*L!l *ir-i"'t-r3

tj,q c"ri o..lJS\'(4.X l) JSll ,-se c#+, 3n t.oS r-),i,:& ;* *Sl ;-1r3*"i1 4J"*tt

U'"-'ll ,l+il *!j a.iL;l .i-i*Jl ;". ,-ri..ll ,"-*r" J* .-teS i-iiiu -*:*; ,--rl ;--.13*.Jl

.,:ly_!,-Jl ;rLyJ i.!i.:i drijL! 1+J,,'
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,ir

d.r\-u^ :4.11 dis-tll

taljA e+-ll

J

t .'-*-it

/ C-lj oliil dlbr sl clS.i,Jl rJ,. !-)! )) ,Ub aJJLii6)l Ai)'ll e--,r e6a-r

Seasonal eJ. Jlj ld ,il JJ+ iiF- a-r- c-ll:U -J $t a.lJj .,"--tt!t

.5.1I rls^tll ut'lc-l 'j,r OS^J (pattern

6L++^
6lJA l.rill

J

t r.-r-it

',JS .$ Wf I ,cl:.,i.ll cl.-i i qrn c.rt++^U i^$ 
"Jti ul O+$.r 5.1I ils^ill ,-*-r

388
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-. \tl | (
alJ \i. J ()L Jt+eYlS

6l. rl^

c6l..r-,U.o J,a +r^-ai; LJ dl.-ill lrr-rtl 6tr:r Jl .iLnl
:slc J^--j .ig.j!l 6l^t-tll ,J^-s disi., dlJl

6IJAJ+^ll

J

ol-,.ill e!-i

t o"-!t

e-il-t,ba "+oirjJl ol-r+rr^ll alr-''.,J $ln^,1 cjo .ljo i,AJr J,! _,rrt++ ri cFr-r

EJ ..l eltl ;.s- bal .4J^AJll oly:^Jl j.le rrr-i u. J.,) ,dljj .,lc 4+l+)l

*U!t q!4.:rl *:.ll o$ u,o r-lj rJl ij ,4-l:3 ;l gi ,crt lrJl e-l_r a,+_,ri

.6J$r. dJlJ$3^ 3J

cp ard: dJl uii^ drx friii F .,rLk Sjl J.-i fii, fjii crl-rrsti_,

eF+: .J[-ill .,J' al:- iil-l+'ill 'iA l^li.'b ,#Jl a*--il ..1rj ,D31 Dz: Dr

:o,Yt r.J3r1Jt *t' tJ elJi ot+
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ii.aJll &lJii.JlJ aj.Jl &',41 :3.11 cjl' r

.(4.I l) J:t+Jt # 1l .i:lS c-.,1;o3,.^ll crl4-'^l ,JJ^-t i-"^i Jll ,..,8 i *,

:qnYl A+*jl ij"\, ig:1i3 ::"i-Jl r-till Jir.jTl e iF rlrii-l ,-;S'"; d'll-u3

J : Bo +tsr'n"+E2li1 + ts.Dz + tsaD3 +{J1

;,.;l -:;

.,*!"*ii J-*,"ri pil (-},'..i ;^ J'r;r:;Yl ,b; :1)1

.*q-,FJl d**A ,,iJ 4;a,.!i qii iF J$inYi t!^n :l)2

.ofdii ,i.-.* -#j e#.Ji i-"s ;1* gJb,1'Y1 1]"1 :I]3

3gfi

(4.11) LJj!-+



:grE cr4AJ .,$i, O...aid Jlsr"il elJ.i 4.ll
.F^jl _yi:.Jl OA Ol ,JS.J dlS ,)-ii,,* *+Jl ,JiiJl ;3_! l-S-
rE t.S ir+l .r_,,bi.=i ,-S+ 4+rl iLi _+il 3o ..+rll e$l J,r,i:^Jl_r.bqlj

JIL .a-ir'- .i:-rt .+!a :i r_11: JJ ,i L or- &_r\ e& :i &_rr= C ;,1i-

,i .':-r.lt t3ojJ (1) r-13 4^Jill ,.j!,:J (Ji- e& :i .lr-.gjlLc :l &1c. :,rt tr

r.JBx: .-iJLIl .:!; ,i &r.J| rr'.J (0) Ji^- 44+i!r ,.r; r-+ .iJLr J_r-+j

:o.,Vt 6:r^iJl r.'U dlli &

Di =BO+B1Xi +U; () 11... \".^,/

:gl rJ

.L'-i-ill .!ir g!.: :X;

.Yp ,rlloJ 
",a:-.iJl 

;lS ljl :D; : I

.Yj!. d\ Y ,J,-iill ;1S lil :Di : 0

e .F gk ">-i 6r-*ll-e Xi liii,,-ll -'Ji3Jl ,slc tou Di o-a3Jl eLill ,Jin^lt

e6l: lrlJl ctJiJl d,t+Jll q9;rt iJ.-le' 4iL^L4 )ri3 nfu._;lrr)lJ *.;,_,.1

:le io 6,-J5iL'"Jl ,;.-r ;+l'r

;lr-:Yl e:F cF-l, -illi; lra:..,.*ul 6jCl C+ ) U, 'U.:lt ' r :yJi

"6^:-l 
..it^l*^Jl 4JJir.. .il-1Lr:-l ol->) .-.,Jt .!l ,OLS , L:.,ill ,r--Lrll

:.jYlS (2.11) ,JrlJl L1:5 ;rLo,L dljr il.J-

Ui=Di-Bg-BrXi

39r



Ui = -Bs -BtXi

Ui=l-Bo-BtXi

:.Ji-i .D; :0 rrls li'i

:g'ti .D; : I crits b,! L1

USll lkll 4+J}'r J) 'elll ;S^' a:'t' elJi ,'c-,r-r 'i-+l^+'g 
\-" -' U1 ul 9l

il-;lsil "l-,+! Ct+ ,fli ri ,rlc J,.^--Jl .t",Fl (n > 30) ; '+Slt oU-;'X

.e it^ill 'la qF-i .f:-,,il1

;c ..:l-;r!L J l- $)gsa$i.,^ll crlJ,ii^ll c+r+ !+; U' ilitt )'aie'LiB
.-,lnJl 

"6+: 
,;\-n i--l 'rlh " tr3S1 ' L' -'i ) ..il';r-iJl 91 9i ;c-rj'6

a-,,Ll," 4lJJ-3 alrli'J Dli dr .J.-!l e J3^lll Cf-'-4 aK'J'."ll "rA .,ls
.als^i,^ll ;r- ;r jli:

,l JJ ,i,-ll rJ.. dr^Jl 6:f; \-$ .:'f-l S D, 41lJl 'Jr:'ll 6JriiJl -'ill ;l :i3t3

a+ 'a:: .,ill Jrriill ,\rL: gtJ-) JL"'3-1+ elS;tt 'la .,lc' '--'IXJI JS^;J

,'''Jr-r C-,J.i) '+ <lill irlr\ tl illil l'6i' 'l Jl 0 t'r ts-ll $'l: 0i

F-p rrii'.\\,,,JlLi c*l (Logit ..i--i C-,r,"j) iJlPCl +Jlrll '(Probit

.L.i: ,S!f grL^;6Yl ..xSJl +S 
"t'

)'l.S ,Poverty ,-r""ll .x ai)*Jl i-l-lr ,J t*-l, U4 .rl-uoLl :3'11 dtSr

\:a 6\:!1 913 ,11i3^,- e+^a-l di '*i],oS 'D3 'gjJllj 'D2 'oAll-l Dr e'E

r!.ll -,11:*r)l CrJ- Ol .rl-r.,sLl, ,(t_.1l) JJ+ll qtr ij'-J+^ e rJ r-ll

:+'AYl i.i;^-ll iiL 'o-.;'''rii 
:l;Jl l':^ll
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Dti = BO +BrDZt +82D3; +Ui (3.11)

:;l rJ

:clrn^lill .ii: 41E cr^A_, -yx4s ,iill cEj :D1

.;iiil p, : 
1

.dlJi _,Jil Dr :0
:+$Yl $l rii;J Jtii"^ _yn S cJ^jsll g!* :p2

."!!l 
"J' 

4ly.lJ Dz = I
.JS.ll 

"Jr 
ilYJU Dz:0

:+"oYl ;ill riir, ita.,- $LS gll g[,.i :D3

.rr*!t JCt .,]' 4NJJ Dr: I

.4.s!t ggttt *Jc' 4N.ll D: : 0

.c+l5ll r..ll LF..l :Bs

.:iill &jr= Jl-1-l ,Jc' cJ"t:Jl ;i ..6 :B,

. ,iijl &jr- cjLr-t & OCt j ..6 :B2
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4rtg drlln:.,O.dll3 cAll3,gti.Xiir r.jriJl gs e-!)bll :5.11 cJSr----+

:,..JlL ^11

.OLS 4!Jt alrr',..,b 6ryill 6l-I'- ;gib -i
. iill .-i3r- cjl^''-l ,'Ic .,'Cl: ,Jl^i+ll dF JS >l .tb -c,

:Ol5 ,OLS ilJt ,lr-',..,L3 o)-"i ,:bllill Cr e i-rll 2riil r.,cj

D, = 0. 10 + 0.23D2 + 0.41 D3

.i1i3.""

tjl Jill
Dt

u.tif$
D"

+s
'D.

€i Jlltl
,D,

ud+Jl

D"
irrltl
I).

I 0 I 0 l6 0 0 0

2 0 I 0 t7 I I I
a
J I I I l8 0 I 0

4 0 0 0 l9 t
I I 0

5 0 0 I 20 0 0

6 0 I 0 2l I I I

7 I 0 0 22 0 0 I

8 I I I 23 0 0 0

9 0 0 I I4 I I I

l0 0 I 0 25 0 I 0

ll 0 I 0 26 I I I

t2 0 0 I 27 0 0 0

13 0 0 0 28 I I I

T4 I I I 29 I 0 0

15 0 0 0 30 0 I 0
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:q,il+ L e-4 6D).ci J$^ll eiJ*ill ..1 _r

;iiJl &3r-r cjl ''-l_l (0.231 Jlri.+ O:! ,J*+ll:.++tS jill ir,' - Jl-l -l -i
.(0.41) tls+ O-SJ- JC 4+:cts

rF aJS:- ,.-':lll-l L'd:Jl tJ+ drl':i -rL-,! rirjl &3r= t-JJ-., .;. ,-J3 --,
\r i - t, . -rlco)-el -;tiJl zrq Jl .C k-'tr:t ,.,.'- ilii,^ll crl '+i-r^ll ca cJi+J,'3 J)-i

:;t: t- cDi rJ dli3

:_eo rc.lerrll 4jJSl 4XLll c+j ;rill &:r- cjl"',-t -l
D, =Ao =o.lo

.Dr : I ,i-, , D2: D3:0 9!

:;;S:-,ol" JJll -j'r!U ridl &ir' JL"1-l -2

D, =Ao +B, =0.10+ 0.23=0.33

:1o rclrJl ,;5U rtiill &3:- JLLI Li -3

Dt=Ao+41+42
Al)l = 0.10+ 0.23+0.41=0.47

-rb-!_r lJd 14 ;r,.J, ,t 
5;,..i.l elfryl 4+"S .!.J jYl Jr\ rll :4.11 cJ[3-,

JDi dlli3 k-jl. .,-la+ *s UlJ f.lf-,*J ,-,(ilj aS-1,i,.ll sl ,''.r- aibi.-

.6;Ul: r9,,Jul3 .U" LJl X*ill
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J#ill
(,.$\)'AE,!t 4es

o
J,..,ll

P

(J*|J$ Jtl^X
D

I 98 0.79 0

2 r00 0.80 0
a
J r03 0.82 0

4 105 0.82 0

5 80 0.93 I

6 87 0.95 I

7 94 0.96 I

8 il3 0.88 0

9 lt6 0.88 0

t0 118 0.90 0

t1 t2l 0.93 0

t2 t23 0.94 0

t3 r26 0.96 0

l4 r28 0.96 0

:l;jrlb^ll

prcj,.,l;;)l c,l-,p D[= +LJl ,"+ oJ-.,-: cl\:r ;LS liJ L- Jl-,-jil -i
.,-rl;";)t

.+Jlr eliJl cf dJ.3 eJt:l ;lS lil L -.;Lnil -'-r

:cj-rll

:o,)l 6jeJl .Je Jr.-.Jl F OLS 4!Jt alrri"'l -ti' -i

Q = 42.q7 +165.47 P -37 -64D
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(15.65) (23.s9) R2 = 0.98

. -32.47 t;; rq grll,e , A9 UUt 9 r-rlg)t .rc. 
-o_.,;ti 1-Dr &LI-i

: j,4i,,,'l-,;*;)t ;;s ;pti Li

- Ao * Az = -23.47 + (-37 .64) = -70. I I

dr 6JG (-Dj. ra Lc ..-rlJ";)l ;J,lg d elr---., r_! tli^jl ;l *_:+ l\ +_r

.,-,l1;)l

Erj,oJl -uril r+-r .JJ^llJ el.ill cf .iJ.i eJl.il ;ts ljl L -9r-i cp;*iJ -,-,
:,rlc 1rl. - ,OLS 4iJJh

Q = -29 .14 + | 62.86P - 30g .62D + 287 .l 4 XD

(27 .16) (s.67) (4.e8) R2 = 0.99

. erl_p)l d'-"Jii uD-- 162.86 1n gJr-llj , -29.74 rA CLLlLi

rri-i ,.,,l_,pyt ;-,;ii os ui

tg:l-+ el.iJl

Ao * A, = -29.74+ (-309.62) = -339.36

:J-l! JiJ'llr

Ar + B, = 162.86 +287.14 = 450

;-,,s d)' c-,l_,y-a)l are 6 riil e-tLllr.ll^ll ."t' iU::f dli r al i .. ji ti---ar

.,_rl.p)l
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U--..;LniJl3 ttl-*,..ft

;* a-l3rll dJbJl^:'^r,,fr.ll cJirll clr ++yl c.Ut ,I 6 !_ijj llJ :l.ll c1l3.*.Jl

:o-rYl J3qJl *+ ,o l-S3 c.rl,,r..,tl

I @,) clgfirtl (Y) d.Jl D;
l 983 2.6 2.4 0
l 984 3.0 2.8 0
r 985 3.6 3.1 0
I 986 J.l 3.4 0
1987 3.8 3.9 0
r988 4.1 4.0 0
l 989 4.4 4.2 0
r990 7.1 5.1
1991 8.0 6.3 I
t992 8.9 6.3 I
t993 9.7 8.1
t994 r0.2 8.8 I
r995 l0.l 9.6 I
r996 7.9 9.7 0
r997 9.7 9.6 0
l 998 9.1 10.4 0
r999 10. I 12.0 0

:+r':Yl a;;.-I i:t3 .o_,p-:ii3 p r! ;lr-:yl 6i_e,.i r1lj

B=Bo+BlY
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B=Bo+B,Y+D

:;l :J

.ril ill .[,.i :i
.Al,il 41lri..,l a_lJl cr! ,:^i,^Jl &; :B

.."/Jrll cL'rll etr;:Y
.qt"ail :taill :D

:' ,rJlL.J1

flllJ, ,l-':.-, o1-i ;pr3r;ll 'n 
q1 -l

f lilJr .Jl-ii-)l dA .+ till -,.,t :o U -2
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:61SJ,-:,ll .9 ''-,! crL-li. .F"3 4Ji)l crtjl+Jl tz.ll dl_!-Jl

l1i.jll 6r.ll S D1 De Dr

1997

70 0 0 0

88 0 0 I

90 0 I 0

TT2 I 0 0

l 998

76 0 0 0

92 0 0

94 0 I 0

224 I 0 0

1999

84 0 0 0

98 0 0 I

96 0 I 0

236 I 0 0

2000

84 0 0 0

100 0 0 I
r02 0 I 0

236 I 0 0

:.:_9Jt ll

:+;'r)l -,11r-:Yl i.JrL- jri3 -l

S = Bo +B1t+B2D1 +83D2 +84D3

Y: t :gl ij

fJ:.-ill ,Jl-Al .tlt f+-*"- -Ui! i,1.jl olill r-.tl & -z
.Cl9^ll ,rJc lrL ''al ,jlt -3
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:!:L;11 a3-l:: rl;rll o.,)l 613*:ll t+tl .rlyl-, :3.11 dlll

Q=Bo+BrP+BrD+U'

:Lri-r,82>ogl rl

..+-*Jl crl .i-'l ,"-9tllt ..3l+Ji^t'^ cF^3 :D : I

.CJl 6lJil e:-llt .al+ n-i'. Lf"n :D : 0

.4:+Bll JU-!l .i'(rl$.ir+t) rFlll .,J'','ll^ll j*: Q

.,rll,'...,J1 q'iJi-ll ,J-.lJ .fSJl rijl .fi :P

:J-95;,D: I J3S; L"$t ...,!l 6l-li-.Jf *+er3^ill .i'1" dl.l

Q=(Bo +Bz)+B1P+U1

:epYl 4['ill ,,Jc \-r.L ' ,(1) eJ:lJl 2ri3 :.ca

Q=2q+0.2P-5D

:.''JlL^11

.fUlr ..=l-Fll nlji- otSi , *ltt cJ+-ni^ p l;rL;il ,ib -l
.errdll &'L.:r. Sb g*f:rff & -.:

.Borl.lJldlJJ"^63oL- r
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.tpt nll (Bo + Bz) ."* lrL -:

f4;-Sll eitJl )rii./ oJrr -* L-e 'o-.rjJl Jbd:Jl ,r L:4'11 cl!-Jl

^-q3-,llj AIL)I 6. dll., g,- 1,L,^All .:lJ:ni..ll "JiL o't l-:5'11 dl3-"'Jl

-, ilJl9'.
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Table 1: Cumulative normal distribution. Table entry is o(z) = Prob [Z I z].

z .00 .0t .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .53 l9 .5359
0.1 .5398 .5438 .5478 .5517 .5557 .5596 .5636 .5675 .5714 .57 53
0.2 .5793 .5832 .587 r .5910 .5948 .5987 .6026 .6064 .61 03 .6141
0.3 .6179 .6217 .6255 .6293 .6331 ,6368 .6406 .6443 .6480 .65t7
0.4 .6554 .659t .6528 .6664 .9700 .6736 .6772 .6808 .6844 .6879
0.5 .6915 .6950 .6985 .7019 .7054 .7088 .1123 .7157 .7190 11'\ A

0.6 .7257 .7291 .7324 .7357 "7389 .7422 .7454 .7486 .7 517 ,7549
0.7 7580 .7 611 .7642 .7673 .7704 I IJ'+ 7764 .7794 .7823 .7852
0.8 788 r .7910 .7939 ,7967 .7995 .8023 .8051 .8078 .8106 .8133
0.9 .8159 .8185 .8212 8238 .8264 .8289 .8315 8340 .8365 .83 89
1.0 .8413 .8438 .846 r 8485 .8-s08 853 r .8554 .8577 .8599 .8621
ll
l.l .8643 .8665 .8686 8708 .8729 8749 .8770 .8790 .88r0 .8830
1"2 .8849 8869 .8888 8907 .8925 .8944 .8962 .8980 .8997 .901 5
1.3 .9032 .9049 .9066 .9082 9099 .91 l5 .913r .9147 .916'2 .9177
IA
l,{ .9192 .9207 .9222 .9236 9251 .9265 .9279 .9292 .9306 .9319
i.5 9332 .9345 .9357 .9370 .9382 9394 .9406 9418 9429 .9441
1.6 .9452 9463 9474 9484 9495 9505 .95 i5 .9525 .953 5 .954-5
t'7 9554 9564 9573 .9s82 959 1 .9599 .9508 .9616 962s 963 3
1.8 .9641 .9649 .9556 .9664 967 | .9678 9686 9693 .9699 .9746
l() 9l 13 97 19 .9126 9732 .9738 .9744 .9750 .9756 .9761 .9767
2.0 9772 9178 9783 9788 .9793 .9798 .9803 .9808 .9812 .9817
)l 9ri2l 982(t .9830 .9834 .983 B 9842 .9846 .9850 .9854 .9857
2.2 986 r 9864 .9868 .9871 .9875 9878 .988 r .9884 .9887 .9890
.t1 98c)3 9896 .9898 990 I 9904 .9906 .9909 .9911 .991 3 .99r6
a/
__+ .991 I .9920 9922 9925 9927 .9929 .9931 .9932 .9934 .9936
2.5 .993 8 .9940 .9941 9943 9945 9946 9948 9949 .9951 .9952
2.6 "9953 .9955 "9956 9957 99s9 .9960 996 I 9962 .9963 9964
2.1 9965 .9966 .996'l 9968 9969 .9970 991 1 99i2 q973 9974
,to
L.a) 9q]4 | .9q75 9976 9977 .9977 9978 997q 9979 9980 "9981
*q 9q8 1 9982 9982 99ri3 9984 9984 9985 .9985 9986 9986
i0 998 7 q9B7 9987 9988 .9988 q989 9989 .9989 9990 9990
?1 9q90 99q1 999 i .9991 "9992 9992 9992 9992 99]93 999:i

9993 9993 q994 .99q4 .9994 9994 9994 9995 .9995 .9995
!l 999.5 999-< 9995 "99S6 .9995 9996 9996 .9996 .9996 9!r97

J.r.l 99q:l 9q97 9997 9997 qq9v 9q9"1 9997 .9997 9991 9S9E i
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Table 2: ordinates of the standard Normar Density. Table Entry ls o(z) 
.

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .3989 .3989 .3989 .3988 .3986 .3984 .3982 .3980 .3977 .3e73
0.1 .3970 .3965 .3961 .3956 .3951 .3945 .3939 .3932 .3925 .391 8
0.2 .3910 .3902 .3894 .3885 .3876 .3867 .3857 .3847 .3836 .3825
U.J .3814 .3802 .3790 .3778 .3765 .3752 .3739 .3725 .37t2 .369',1
0.4 .3683 .3668 .36s3 .3637 .3621 .3605 .3589 .3572 .355s .3538i 0.5 3521 .3503 .3485 .3467 .3448 .3429 .3410 .3391 .3372 .3352
0.6 .3332 .33r2 .3292 .3271 .3251 .3230 .3209 .3187 .3166 .3t44
0.7 .3123 .3101 .3079 .3056 .3034 .301I .2989 .2966 .2943 .2920
0.8 .2897 .2874 ,2850 .2827 2803 .2780 .2756 .2732 .2709 .2685
0.9 .7661 .2637 .2613 .2589 .2s65 .2541 .2st6 .2492 .2468 .2444
1.0 .2420 .2396 .2371 .2347 .2323 .2299 .2275 .2251 .2227 .2203
t.l .2t79 .21 55 .2131 .2107 .2083 .2059 .2036 .2012 989 I 965
I.l .r942 l9l9 r 895 .r872 I 849 .r826 l 804 .1781 758 t736
1.3 .1714 .1691 t669 .1647 1626 .1 604 l 582 1561 539 I 518
t.4 .1497 .1476 1456 .1 435 l4l5 .1394 r374 I 354 334 .l3l 5
r.5 1295 .1276 t257 .1 238 t219 .1 200 I 182 I 163 145 1127
1.6 I 109 .1092 .1074 .1 057 .1 040 .r023 .1006 .0989 .0973 .0957
t.7 .0940 .0925 .0909 .0893 .0878 .0863 .0848 .0833 .0818 .0804
1.8 .0790 .0775 .0761 .0748 .0734 .0721 .0707 .0694 ,0681 .0669
1.9 .0656 0644 .0632 .0620 .0608 .0596 .0584 .0573 .0562 .0551
2.0 .0540 .0529 .0519 .0508 .0498 .0488 .0478 .0468 .0459 .0449
2.1 .0440 .0431 .0422 .0413 .0404 .0396 .0387 .0379 .0371 .0363
2.2 .0355 .0347 .0339 .0332 .0325 ,03 l7 .0310 .0303 .0297 .0290na .0283 .0277 .0270 .0264 .0258 .0252 .0246 .0241 .0235 .0229
2.4 .0224 .02t9 .0213 .0208 .0203 .0198 .0194 .0189 .0184 .01 80
2.5 .0175 .0171 .0167 .0163 .01 58 .0154 .0151 .0t47 .0143 .0139
2.6 .0136 .0r32 .0r29 .0126 0r22 .0r l9 .0116 .01 l3 .01 l0 .0107
2.7 .0104 .0101 .0099 .0096 0093 .0091 .0088 .0086 .0084 .0081
2.8 .0079 .0077 .0075 .0073 .0071 .0069 .0067 .0065 0063 .0061
2.9 .0060 .0058 .0056 .00s5 .0053 .0051 .0050 .0048 .0047 .0046
3.0 .0044 .0043 .0042 .0040 .0039 .0038 .0037 .0036 .0035 ,0034
3.1 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026 .002s .0025
3.2 .0024 .0023 .0022 .0022 .0021 .0020 .0020 .0019 .0018 .0018
3.3 .0017 .0017 .0016 .0016 ,0015 .0015 .0014 .0014 .0013 .0013
3.4 .0012 .0012 ,0012 .001I .001I .0010 .0010 .0010 .0009 .0009
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Table 3: Percentiles of the Student's Distribution.

Table Entry ls x Such That Prob [t" < x]= P 
.

Pn .750 .900 .950 .975 .990 .995

L000 3.078 6.3t4 12.7 | 3 t.82 63.66

2 0.817 r.886 2.920 4.303 6.965 9.925

0.766 1.638 2.354 3.182 4.541 5.84 r

A 0.741 533 JZ 2.777 3.7 47 4.604

5 0.727 1.47 6 2.01 5 2.57 | 3.365 4.032

6 0.71 8 |.440 1.943 2.447 3.143 3.708

7 0.7r I 1.415 l.895 2.365 2.998 3.500

8 0.706 r.397 1.860 2.306 2.897 3.3 55

9 0.703 1.383 t.833 2.262 2.822 3.250

0 0.700 8t3 2.228 2.764 3.t69

0.698 r.363 1.796 2.201 2.',?l8 3.106

2 0.696 356 |.782 2.t79 2.681 3.05 5

J 0.694 1.350 | .771 2.t61 2.650 3.012
A 0.693 1.345 |.762 2.145 2.624 2.97'7

0.691 1.341 r.753 2.132 2.602 2.94'.1

6 0.69 r t.337 1.746 2.120 2.584 2.921

7 0.689 L333 1.740 2.1 l0 2.56'l 2.898

l8 0.688 1.330 1.734 2.l0l 2.552 2.879

9 0.688 L328 729 2.093 2.s39 2.861

20 0.687 .326 725 2.086 2.528 2.845

2l 0.687 JZJ 721 2.080 2.518 2.83 t

22 0.686 t.7l'l 2.074 2.508 2.8t9

L' 0.686 319 714 2.069 2.500 2.807

z4 0.686 318 r.7ll 2.064 2.492 2.797

25 0.685 316 708 2.060 2.485 2.787

26 0.684 1.315 706 2.056 2.479 2.779

27 0.684 ll4 1.104 2.052 2.473 2.771

28 0.683 3r3 701 2.048 2.467 2.763

29 0.683 3il 699 2.045 2.462 2.756

30 0.683 3ll 697 2.042 2.457 2.750

35 0.682 1.307 690 2.030 2.438 2.'t24

40 0.681 303 .684 2.021 2.423 2.705

45 0.680 .30 r .680 2.014 2.412 2.690

50 0.680 299 676 2.009 2.403 2.678

60 0.679 296 6'11 2.000 2.390 2.660

70 0.679 294 667 |.994 2.38 r 2.648

80 0.679 .292 664 1.990 2.374 2.639

90 0.678 .291 .662 1.987 2.368 2.632

r00 0.677 .290 .660 1.984 2.364 2.626

@ 0.674 1.282 1.645 r.960 2.326 2.576
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Table 4: Percentires of the chi-squared Distribrtion. Tabre Entry rs c such

That Prob tXfi <cl = P.

Pn

_'l-
-L
- _:_

1

.005

q_qqqu
0 0|
0.{)7

.0t0 .025 .050 . r00 250 {no {t9
t.32
227

.900

u!
4.(tl

f!9
1._L{

*t 
tP

7.82

.9750.0002 0.00 0.004 o.o2 | u t0 0.46
.990 .995

0._9:

0. r2
005
o.22

0. l0 0.2 I 0.58 1.39
5.02

738
6.61 7.89

035 0.59 l')l 1 '11 4.t I 6.25
).21 10 60

).t l 0.30 0.4q 0.7 | r.06
l6l

1.92
9.3 5 11.34 l2

5 056
0.87

0. 83 l l-5
3.l(; 5.39 7.'78 () 4A I t.l4 13.28 r 4.86

__1

i

0.68
2.68 4.15 cr.o-t

l-.t
9.04

9.24 |1071.64 2.21 346 !t
oJ)

r2.83 r5.09 l('
099 l.'21 1.69 2.1'1 2.83 / a<

-ilt
_lu.ql
t?..a?

l4 45 16.81 t8.-55
t .l5 l-J'l

209
:-?J-L

2.7A
2. 73 -]..19 Lq!!

t] .54

r8.48 20.28

tj
|74 L-!e??

I l.3g
n.36 i5."5 |l .3l r2q

6.74
gg*
9.34

?,o.09 t.96
2t6 2.5() 194 4.8'l

| 4.6ti r6"92 t9.02 21 .67

23.2 t
2J.-5q

r.l
i2

2.60 1.05 3.1t2
rr 22
t7.28

I8.3 I 2(t.484.57 5.58 7.tr2_
8.44

l0 l1 I 1.70I 5? Ir:--_1
4.il I

-i.-4-o-
5 0|

521 6.1(,
r9 68 2122

23 34

24.72, 26.76
__!

I.;
-'1.5 7

I 1.34 I 4.85

r5 98
l_8.ll
l9 8r

2 t.03589 '7.o4
9.3U t2.34

26 22 28.1ilu
!6a
5.14

466 s6l 6.57 7.19
?2.36

?3 q?_
25.00

1,4 27.69 29.82:5 I--.-t
lr) |

-
'tl

-;f
,1 l

-al.,)l
-rl
-.t
-: l---+_-t 

I-+-:J I

-< i-t

l3 l4 l7.12 21".07

a2ll
1r,tj
1!-l
25.99

5Jt I

6.26 | .ltr d.)) 1.04 t4.34
26.t2 29.14 :] l.l2

6.91 96 9*1_
I0.09

r.9l l

;n"I
r 5.lt
\6 34

J2.]1
)fi 4,\l

27 49 I0.:i 8 32 80
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(r26 

I

t'&+ T
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-qq{ l_t).26 
I,
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UJ
8.23

867 &!!
27.59

28 85 12.00 1q ?l
919 10.86 .l 68 l" 1r
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,.4 I i5.72
8 9r r0 t2 I 1.65 4 Jrt I8.34

4.8 7 t6
9,59 0.1t5 t2.44 5.,45 t9.34 ,,tr I

J0 19 | .r8 5il
r0.28 r.59 t3.24 I6._15 20. t4 L4 :utrutF.f#

irf.#*##*
0.98 2.34 t4.04 |7 2,1 ?l
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)7 1A
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Table 4 ; Continued

26 t6 2.20 3.84 15.38 7.29 20.84 25.34 30.44 35.56 38.89 41.92 45.64 48.29

2'7 8l 2.88 4.57 r6.r5 8.il 2t.7 5 26.34 31.53 36.74 40.1 I 43 l9 46.96 49.65

28 2.46 3.56 5.31 16.93 8.94 22.66 27 34 32.62 37.92 41.34 44.46 48.28 50.99

79 3.12 4.26 6.05 17 .71 9.77 23.57 28.34 JS. t I 39.09 42.56 45.72 49.59 52.34

l0 3.79 4.95 6.'t9 18.49 20.60 24.48 29.34 34.80 40.26 43.77 46.98 50 89 53.67

JI 3.70 5.04 '7.t1 19.01 2t.31 25.46 30.50 36.00 4l .33 44.70 47.'t3 5l 38 53.94

5.'7 4 787 19.80 22.t5 26.37 3l.50 37.08 42.49 45.91 48.98 52.6'7 55.26

ll 5.05 6.45 8.62 20.59 22.99 27.29 32.50 38.17 43.65 47.t2 50.22 51.96 56 59

t{ 5.'13 '7.16 9.38 21 39 23.83 28.21 33.50 39.25 44.81 48.32 5l.46 55.2s 5't.90

35 6.42 7.88 20.t4 22.t9 24.68 zt.tJ 34.50 40.33 45.9'7 49.52 52.'t0 56 53 59.21

36 7.1 I 8.60 20.91 22.99 25.52 10.05 35.50 4l .41 4',t.t2 50.71 53.94 57.81 60.52

3l 7 81 9. l3 2t.68 23.80 26 37 10.97 36.50 42.49 48.27 51.91 55.1 7 59.08 6l .83

l8 8.51 20.06 22.45 24.61 27.22 3l.89 37.50 43.57 49.42 53 l0 56.39 60.3 5 63.t1

l9 9.22 20.79 23.22 25.42 28.08 -tz 8l 38.50 44.65 50.57 54.29 ) t.6t 6t.62 64.42

40 9.92 2t.53 24.00 26.23 28.93 33.73 39.50 45.72 51.7 | 55.47 58.84 62.88 65.'l I

4l 20.64 22.27 24.78 27.05 29.'t9 34 66 40.50 46.80 52.86 56.66 60.06 64.t4 67.00

42 2l 23.0 r 25 57 27.8'7 30.65 15.5 8 4t.50 47.87 54.00 57.84 6l .28 65.40 68.29

4.1 22.0'1 23.16 26.35 28.69 31.51 36.5 | 42.50 48.95 55. t4 59.02 62.49 66.65 69.57
.l.l 22.'79 24 51 27.t4 29.51 32.37 37.44 43.50 50.02 56.27 60.19 63.70 67.91 70.84

115 23.52 25.26 27.93 30.34 JJ 23 38 .3'7 44.50 5l.09 57.41 6t.3'7 64.91 69.t5 '72 t2
4() 24.25 26.02 28.72 3r.16 34.1 0 39.29 45.50 52.16 58.55 62.54 66.12 70.40 1l.39
t1 24.98 26.'77 29.52 It99 14 96 40.22 46 50 53.23 59.68 63.'72 67.12 71 .64 7 4.66

4l{ 25 7l 27 53 30.32 32.82 15.83 4r.15 47.50 54.30 60.8 | 64.89 68 53 72.88 75.92

J9 26.45 28.30 31.t2 33.65 16.70 42.08 48.50 55.37 6t.94 66.05 69.'13 't4.t2 77.t9
50 27 t9 29.06 31.92 34.49 57 41.02 49.50 56.44 63.07 6'7.22 70.()2 75.3 5 78 45
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Table 5: 95th Percentile of the F Distribution,

Table Entry ls f Such That Prob. [Fnl,n2 < f] = .95

Il2 I 2 3 4 6 7 8 9l6l 200 216 225 230 234 237 239 241
18.5 19.0 19.2 t9.2 t9.3 19.3 t9.4 t9.4 t9.4
r 0.l 9.55 6.54 9.12 s.89 8.94 5.63 8.85 5.49

+̂ 7.71 6.94 6.59 6.39 6.26 6.t6 6.09 6.04 6.00
6.61 5.79 5.41 5.19 s.05 4.95 4.88 4.82 4.77

o s.99 5.t4 4.76 4.53 4.39 4.28 4.21 4.15 4.t0
5.59 4.74 4.35 4.t2 3.97 3.87 3.79 anaJ.t) 3.68

E s.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39
9 s.t2 | 4.26 3.86 3.63 3.48 3.37 3.29 ).zJ 3.18
U 4.96 4.10 3.71 3.48 J.JJ 3.22 3.14 3.07 3.02

4.84 3.98 3.59 3.36 3.20 3. l0 3.01 2.9s 2.90
t2 4.7 5 3.89 3.49 3.26 3.1 r 3.00 2.91 2.85 2.80

4.67 3.8 r 3.41 3.18 3.03 2.92 2.83 2.77 2.72
t4 4.60 3.74 3.34 3.1 I 2.96 2.85 2.77 2.70 2.6s

4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59
6 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54

4.45 3.s9 3.20 2.97 2.81 2.70 2.62 2.55 2.s0
E 4.41 3.s6 3. l6 2.93 2.77 2.66 2.s8 2.51 2.46
9 4.38 3.52 3. l3 2.90 2.74 2.63 2.s4 2.48 2.42
0 4.3s 3.49 3.r0 2.87 2.7 | 2.60 2.52 2.45 2.39

2l 4.32 3.47 3.07 2.84 2.69 2.57 2.49 2.42 2.37
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 z.)+
/.J 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.38 2.32

4 4.26 3.40 3.01 2.78 2.62 2.s1 2.42 2.36 2.30
25 4.24 3.39 2.99 2.76 2.60 2.49 2.41 2.34 2.28
26 4.23 aa-).J I 2.98 2.74 2.59 2.48 2.39 2.32 2.27
27 4.22 3.36 2.96 2.73 2.57 2.46 2.37 2.31 2.25
28 4.20 3.34 2.95 2.72 2.56 2.45 2.36 2.29 2.24
29 4.18 5.J 5 2.94 2.70 2.55 2.43 2.35 2.28 2.22
30 4.17 3.32 2.92 2.69 2.53 2.42 2.34 2.27 2.21
3 4.12 3.27 2.88 2.64 2.49 2.37 2.29 2.22 2.16
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Table 5: Continued

40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.t3

45 4.06 3.2r 2.81 2.58 aAaL.+L 2.3r 2.22 2.rs 2.r0

50 4.0s 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07

60 4.00 3.1 5 2.76 2.53 2.37 2.26 2.r7 2.t0 2.04

10 3.98 3.13 2.74 2.s0 2.35 2.23 2.14 2.01 2.02

80 3.96 3.1 1 2.72 2.49 z.) J 2.22 2.t3 2.06 2.00

90 3.95 3.10 2.71 2.47 2.32 2.20 2.t1 2.04 |.99

100 3.94 3.09 2.70 2.46 ./..J l 2.r9 2.10 2.03 L98

@ 3.84 3.00 2.60 2.37 2.21 2.r0 2.0r t.94 r.88

I
I-
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n1 = Degrees of Freedom for the Numerator
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n1 = Degrees of Freedom for the Numerator: Continued
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Table 6: 99th Percentiles of the Distribution.
Table Entry ls f Such That Prob. [Fn1,n2 < f I=.99

nl = Degrees of Freedom for the Numerator
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Table 6: Continued
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n1 = Degrees of Freedom for the Numerator

-'r--l _ oo f

,60s6 I 6106 | orvl ozos | 6z6t | 62q ) 6302 | 6313 | 6366 
|

ee.4 | ee.4 | qq.q I sg.s I qq.s I qq.s I qq.s I qq.s_]_qq.s 
l

zt.z I zt: I zo.g I zo.t i zs.s I zo.q I za.q I ze3 l. zt.t 
I

r+fl r+.+ I r+.2 I r+.0 | r:.r I r:.s I r:.2 I r:.0 l_ r:.s 
I

ro.r I q.sq I s.tz I g.ss l. q.:s I q.zq I g.zq I g.zo l. s.oz 
I

t.sa l tlz l t.se I t.qo l. t.zt l t.tq l t.oq l t.os l68L,1
I e sz_)_sqt l. a.:r I o.re I s.qq l*s.qr I sse l_s_g2J s.os I

| :sr I s.oz I s.sz I s.:o I s.zo I s.rz I s.oz I s.o: i +.se 
I

i_r2g_j s.tt | +.qo I q.sr I q.esl q.stl q.szl q.qsl +.rr 
I

,t.ssJ q.zr _.1 +.so | +.qr | +.zs I q.n | +.rz J +.os I :.qr I

qs+ | q.+o l. +zs | +ro | :.q+ | :so I l.sr I :.zs | :oo 
I

+.:o I +.ro | +.or | :.so I t.tol z.ezl:.sz I l.s+ I l.:o 
I

+rf :qo I t.sz I t.st | :sr I :tl-l :ls l tzq I zn 
)

:.q+_,j :.so | :.eo | :.sr I t:s I t.zt I t.zz I t)s | :.oo 
I

:.sr_l :.oz I t.sz I t.tt l. z.zz I tsz I l.os | :.os I z.st 
I

_:_.oq_l :.ss I t.q I t.zo | :.ro I :.oz I z.gt I z.gt l. z.ts 
I

:.sq I :.+o | :.lr I Lro I t.oo I zsz l. z.st I z.sq l_2.6s_)
r.sr I :.rz | :.2: I l.or I z.sz I z.sq I z3g I z.ts l. z.st 

I

:.+r I r.:o | :.rs I l.oo I z.ts I z.ts I z.tr I z.ss l. z.qg 
I

t.y I t.zz l. t.og I z.gq l. z.te I z3o l. z.aq I z.or l. z.+z 
I

:.:r I :.rz | :.0: I z.ss I z.tzl z.aql z.ss I z.ss I z.tol
t.za I zsz l. z.qs I z.si I z.at I z.ss I z,n I z.so l. z.tr 

I

:.zr | :.os I z.%l z.tsl.z.azl z.s+l z.$l z.qsl z.zsl
:.rz I g.o I z.sg I z.tq l. z.ss I z.qg I z.qq I z.qo l. Z2t )
:.r: I z.qq I z.ssl zlol.z.sql z.qsl z.qol z.zsl z.nl

422



n1 = Degrees of Freedom for the Numerator: Continued
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Table 7a Durbin- Watson Statistic:
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Table 7b - Durbin-Watson Statistic:

5 Percent Significance points of dL and dU
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0.083 3.619 0.052 3.731
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Table 8: Five Percent Significance of da,g and Oo,u for

Regressions with Quarterly Dummy Variable (k = k' + l)
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L ---
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