
/;1: L; d) I;: 

r.u,*{tU~O)flj*1,}~flHiii~ tL T.1,}\tJIJ 0)1f.~ 1,}~:i@j~, retl:~1<' O)r",a1,}~ 

i.Jt{:£{t G, ..:ctLl:#..., -rfjl<' q)~~t~* ..., L*T.~ \Qo G1,}\ lJJ1,}~0, 

C ~ c· ~, ~,*U~ C r.u,*{tU~~i1!1I1J G t~~~1,}~fftET Q 1,}{, jIij~IJ:* 

'itB9I:~tJ Qo rm~IJ:, ;fi1f.~AD I:~T Q ~lM;~ADO)lt$1,}~~7./<~'"(' 

3()EB9I: tJIJ, ::5fF~JjO)*±~(f9~m1,}~*~ < ~~IJ:;jj Q 1,}~, ~7tjf1,}~r.u 

lM;~I:tJ..., t~ C ~O)~~1f.~rm~15;tQ c1±/itH \ ckfi~~T QU~C';jjQ 

1,}~, ~~IJ:, ::51f.~ A 0 I:~T Q ~lM;~ A 0 O)lt$1,}~:tI1JD G L, ::5fF~JI 

O)*±~B9~m1,}~:tIbDT Q-/i, ~7tit1,}~jIitj,*~I:~..., t~ c ~~1!!I:~~-) 

1f.~rm~~~T Q': c 7'J~tlBIUJ~ \O)C'IJ:tJ ~ \1,}\C ~ \ -) ~iiMJ7'J~:tI*T Q*±~ 

-C;jjQ o ..:ctLltt, tl~B9tJ.ggW:**l&~IJ:, rm~J; 1J~~I::to~\L-Jlm 

~1,}\-:>IE.-C;jj Q 0 tJ-tJ:tJ 0 It, ~~{t*±~I::to~ \ T. IJ:, *±~B9tJ~m:tl 

I:~T Q::51f.~I!iO)~iiMJ~1ll1$1j GT.~~~cO)xtJl:~~;fo G-:>-:>, ~DfJiJl: 

GT.~,**±~""0)'J71-·7 /71 /~t~rr-)1,}\~m#-GtJI7tLlttJ0tJ 

~\7'J\0-C;jjQ o 

~,*{t*±~I::tolt Q .gg~ml&mO)r,,'Jm}~uJ:~ \0~ \0fftET Q 1,}~, *~ 

< ~O) 2 -:>o)fJT:l' I) -1:5HRa:tLQ o Rn!>, ~ 1 IJ:, U~~f*c GT.o) 

~ •• ~O)T-CfF~.&~ •• a:~~,~-:>fF~~&O)fftE.~~~b~ 

~ \ J; -) I:, ~DfJiJl:fF~$tJ& ~ef{1j'i G T. ~ \ < 1,}\O)r",a-C;jj IJ, .: tLl:M G-r 

IJ:retl:~<O)lVf~1,}~tJ~tL-r~\.Q o -eve ~21J:, r.u,*{tO)T-c~m1,}{ 
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~*~~~~.~~~~~~~~~,.~~~~tl~~~~~OO~~~~ 

I: li, ~DfiiJ I: R~.:irt~fi~ L., ~ ~, < iJ'O) r",a-r 4> ~ 0 ::. 0) .~fttl~l: 

tolt ~ il/1E.~O)~~~tRl:IMIT ~iJf~li, *.~m~ ~l fJ ~ i fJ fibn 

~~ ,t,n,~? -r4>~o -e::'"'(', *iJf~li, ~~I:~,g~..g.:b-tt~~~~tJ 

ilimfi~fi? 0 

~lIIHttt~I::to It ~ ~~il~.~O)~tRr",ali, fmI q O)MJt~~~~~ 

T~iJ~flf!a~ b '? :jj\i£~r"'(', .!l.m~iJ' ~~m7l<*O)~rl:OO:ffjj L.,iJ~ 

~~~~~~~~m7l<*~, -~.~~~?~R~~~.:irt~~~T~::' 

~-r~~o ::.~~? tJr",al:IMIT~iJf~li, -en§1*~ L.,~J::iffi~~? tJ 

WmfilY:J7'r::>~~~~IUi~~-::>~11-tJ ~ -r, ~~$IJJl:~1tio)~~I:x:t L., ~ t 

-~m~lY:JtJ ~ ~ o*Ii1t$~~~~t&~T ~o b'? O)li, 1it*O)~~$IJ 

Jl:~1tiI:IMIT ~~mfiO)~ < iJ~, ~~.~ ~rWJ~.~~rdlO)tt~~ADmfflG 
.ltli~ft~ ~ n', f~ q O)MJt.o)~~li~ft L.,tH '~~'? litrfJH:~-:5~'~ 

~,t: o L.,iO' L.,tJn'~, tt~~.~ft~±t:~~!!lI;L f~q O)MJt~~~~ 

~flf!ftc~'?m*-r~ f), ::.nli, f~q O)MJt.~rnJt·J!TfriRfE~11-tJ 

~-ril/1E~tRfilbl: t*~ ~ ,~.~l:j.;t~ ~-r4> ~o -eni'&:, ::. ~~? tJ 

.fIiHtiO'f~ q ~rnJt~I:l:j.;t~~.~~lt L., tJ~ '1f~ftlIJNi~!(i'f~~mfili, 

WmfiIY:JU,giO'~~+7t-r~~~11-tJ~-r, ~~ L.,~ ~:A I) -71 /~"I:i!lB 

~ PJfi~tt~ffT~ o TtJ:b~, .lIit;ft~rl:tolt~a::ii!iil~m~~tRl:1MI 

T ~iJf~li, 1f~ftlIJN~1ti~!fl!ilil:tolt ~::. O)~? tJ~+7ttt~~JET ~::. 

~ I: tfit:lz:-::>O)-r4> ~ o 

*iJfJ"E-rli, ~fIiHt~ l-::>~~!!l-C4>~~fp~f$~I:~,g~..g.b-tt, ~ 

~~f$ftn'rnl:.~il~~ml:l:j.;t ~ ~*~7tfJT L., ~, ~fpiO{f$~T ~ ~ 

~,?~j\i£~r·C lIut~~~m~-~.~~il~ffljfflG (I):A-J, I)y-/, 

~~71~1-O)mh..g.b-tt)~~~T~ o -ena,&~O)il.~tR~T 

lvii, t~Jt.O)M~~f$ftn~l:j.;t ~ ~~*~7tflTt±l* ~ ~I:, ~,< -::>n\~ 
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:nT{jJl::M;~~n~ ""('''->0 -j 0 

fflI~O)~ -j I::, iWi.ftO)i1tl}lc~l::il*{>il!.lE7'J~Jrll~n, *I11t0)7. 

I- ':/ 7 ft7'J~if!fi-t ~ o .::. nli, iWi.ftl::X'1-t ~*I11t0)X'11Z0)~:W:-c,,-> IJ, 

-'CO):lt~-Cr.lJ.ftl::I!P lA-=*±~I't:l:iltRO) 1 ~-C,,->~o)-C, U~I't:lI::li11l~ 

G~ ,~:w:c § ;t~ -j 0 G7'J' G, U~I't:lI::1!~tJr,mmli, il!.lE·il*O)~#: 

O)*~ ~ O)~JE c~I::, J1'J$I't:l~!.lEm~(,,-> ~ ~ 'Ii, mnx;)~ c'O) ~ -j I::~ 

ft~i:tnli.&~'7'J,c~'-j'::' c-C,,->~ o -'Cn~, 'CTJvli, ~i[rO)f£/l*cj( 

!.lE~nX(0)1U1f*~~~-C~ ~lll::1J1;~~ n~o 

~ t.:, iWi.::t!fli, :fiif.WH::ltTJr Gt.:il!.lE~J& IJ M GiEO)J!TJr~ffptJ~' 

~ -j 1::}~I,;t ~ 7'J~, m~I::li, iWi.::t!fliiEO)J!TJr~ff~ ,:;I~~ -C?i vn'~ 0 

.::. O)~ -j tJ.~li, 1tt~tJ 2 Mr~7tttr'CTJv, ~1::~r~:iltff$~-JEcT 

~ 'CTJv-CliJWBAI:l:DIUJ~ ' 0 'CrJvli, .::. O)iU~.~ tmBA-C~ ~ cl;? I:: 

M;~~n~ o 

-'C V(a~I::, iWi.ftl::#~', mJt::t!fO)j(~I::c:!lQ)~f*~O)~~J7'J~~ft 

-t ~ c ~'-j m~7'J{~I£-t ~ 0 mJt::t!fO)~i[rO)f£/l*Ii, f:tb]~i[r c~I::~i[r 

O)~~~t**~i:t~ o -'CO)~:W:,f*~t~~f*M~~I£~f*~~O) •• 

~7 1-7'J{T~~n~O)-C,,->~ o -'Cn~, 'CTJvli, ~i[rO)f£/l*cf*~:iltR 

O)IU1f*~JWBA-C'~ ~ cl; -j 1::M;~~n~ o 

.l2CL ~ 2 ftPl::i>~ ',,(, ~f,jO)f£/l*7'J{tl1j.::t!fO)m.·J!TJrlRJE&rJa)§ 

j(l!E('$.'~j(~cm:~j(l!E)finlGl::lj.;t~m:W:~~~t-t ~ o lXl::, ~ 3 ftP& 

rJ~ 4 ftP""('Ii, ,~f,jO)f£/l*7'J{m.::t!fO)~~f*~&rJl£fff*M1JDAffjIJl::lj. 

;t~m:W:~7HJT-t~ 0 -'CVC ~5ftPl::i>~"'C ~4ftP~-C0)7tfJfI::~--:> 

~, r.lJ.fto) '"fl::i> 11 ~ a)§i:!.lEfi~O):iltRl::~~ '''(:fiTO)::;g~~ff -j 0 
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2 ~i¥w:lra'~9t~~c~i1:i. -IT. -.~ilm. 
~O)Mi""(:,li, i*1fff~~~~fUECfiZ~~~I: 2 7ttIJ t..,··C &:ff:Wml.lI: 

mlT ~M~(WH~fic~Uii~tt)O)~fttJ~, nUt, lIT~&lf~~ff4p.x('ti:~ 

fflE c fiZ~~lE) I:~;t ~ 'l(IJ*~7tffiT ~ 0 

2. 1 Milcl:TJvm~ 

~~O)ljt~ftO)t.:~, ~"'?tJ\0)1I'ti1jtftO)lW11M~;iJA~n~0 'ii\ m~ 

ffO)mJt~OOi~rdll;l:, A,M c:I~'BfE~o) 2 MrdH:7ttIJ~ n~o ~~ffli, 

A,~I:Ib~\-c~~PJTmW~~-4, 'fO)-$~A,MO)mJt Cl I:xlfl t..,-c~~ 

~lIT~T~tJ~, lIT'frli~~~lE M cfiZ~~~ B 1:~rT~ hO)CT~o 

'ft..,-c,~*~~Ib~~~,A,~O)ff~~m~~m~n~~~~MM+ 

(1+r) B ctl~i*IIfPJT~-4 Y~~-cmJt C 2 I:xlfl t.." -T1*I:~lEl;I::lA:~ tJ: 

~\MOOI:lROOvn\~ hO)CT~o ::. ~"t:\ r 1;1: f (r) O)7t:ftllMlti~~"'?fiZ 

~fflEO)~J-T$"t:'l:>~, -'CO)~~fir e = frf(r)drliiE,Itn~r e >otJ~ 

~:lrT~ hO)cT~ o 

c ~ 0""(:', *~"(,I;I:~MlI0)1I'ti1jtftO)t':Q), llUtffli-T1*I:~~~lI~ tJ: 

~ \ c t.., -c ~ \ ~ tJ~ , ::. 0) ~ C li, ~~O)~:ffl.lIMEtJ~1?· 0"(' 1:> ~ ~ c ~~'* t.., 

tJ:~\ o c~\-jo)l;I:, T<' ~"('HAtJ\l:tJ:~~c"(,l:>~;Q~, *~O)r~Jt:ffO)~ 

fpl;l:~Uii~""(:,l:> ~ 0)"(', A,MO)Wt~I:9ELT ~ 1lJ~~tttJ{l:> ~ o ~ 0) c ~, 

mJtffl;l:, §l7t;Q'~~T~1J\S;Q\I:fM1f*tJ: <, A,~O)lIT'fr1J~iE"(,l:>nli', 

.~c t.., -c -T1*I::lIlE~O) ~ T ~ c l:tJ: ~ o)-Cl:> Qo :ffl.~I: h, §l7t0)~ 

fp;Q~~Uii~ tJ:r~~ffl;l:, ft&: ~ t..,t.:?- - A 1:-ffliI;t "(.iEO)ffME~~1f t.., -c~ \ 

"(, :&&:~TnIJ~ff:~MEli1?' D;Q\'fnl::ilr~ \fll:tJ:"? t.:l: h1J\;Q\P ~i\ 

!f!< 9ELlA.:t.:~~ff:~ME1J~*~ <, ~*c t..,"(-TflM:*~~\:lIlE~O)~ 
T c ~;t ~ n~?- - A 1J'1:> ~ 0 -'Cntil{, :iftME1J~ff:{£ t.., t':1J\ ~ C ~ \"?"(, -'C 

n;Q{OO:~ 1::iftlEJlJmO)ff:.t£ruI:HAI: tJ: Q c IU~ ~ tJ: ~ \0 ;;$:Jti"(,li, ~~1fU0);;$: 
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IH=M1*t,H \O)T, mft1!fli:il~JIJ~~f.1t.:t,n \ to) et..,. -'0 \7.>0 

~:'If1!f0)1}M0)7~ft C ; ( i = I, 2) tJ\ ~ O)XIJffl li, X1Jffl ~~ 

U;=U(C ; ), u '> o,u "< O, (i=1. 2) (1) 

T~;tGtL7.>e1'7.> o mftO)~JUj!XIJffltJ~iEO)e~, mJt1!fli, il~~tDOl 

t..,.t,H\1JtJ~~* t..,.~\o)T, 2MrdJO)-rJJ:ilifJf.JJ:tli, -'CtL ... C'tL, 

c,+ M+B=W, c, =M+(l+r)B+Y (2) 

e~~tL7.> o (2) O)'YJJ:ilifJf.JJ:tli, ytJ~~*MrdJO)~ff~litrf)H:xr.;~tL 

7.> H~f~!/lam1!tT.j) 7.> I: t tJ\tJ\P Gi\ mft~tJ~, :. tL~~lf VI: 2 MrdJ 

O)m:'lf~~OO1' 7.> :. e ~ffi Vn \7.> tJ~, ~ffO)T - AO)xMttJ~Ui~T.j)tL 

li', :.tLli~faj~~O):,eT.j)7.>o (2) J:tJ:~M~m~1'7.>e 

c, = W + Y + r B - Cl ( 3) 

tJ~** 7.> 0 

fiB1J, mft1!ftJ~:f;'f*MO)M** TI:?EL::1' 7.>:. e liUi~T.j) 7.> tJ~, ?EL:: 

~M li::fUi:fi::T.j) ~, ~MO)M*I:?EL::1' 7.> 1J\, * t.::f;'f*M 0) M* I: ?EL:: 

l' 7.> 1J\li::fUi~T.j) 7.> e1' 7.> 0 @ I."" ~~O)tm!j!{tO)t.:b'), ~:'If~li1}M 

O):iai9=tc'?EL::1' 7.>:. e lit,.: <, ~MO)M*I:?EL::1' 7.> Ui$li a I, :f;'f*M 

O)M* I: ?EL:: l' 7.> Ui$ li a z c'~~tL, a 1 + a z = 1 &lJ a ; > 0 ( i = 

1. 2) 1J~nX;j'[1' 7.> to) e1' 7.> 0 

i~ :'If~ li, 1}MO)mJt C ; (i = I, 2) tJ\~O)XIJffl~~lUj!XIJm1J~iE1J\"?:iII~ 

i't-.Jt":XIJmM~ u(c ; ) c'lP¥1iIIi1'7.>1J~, lIj!H!IJ~i-f.1t.:tH\o)T, ~M*I: 

?EL::tA.:e~~I:~7.>ilgg WZ 1:X1VC fiiJGO)XIJm~ft~t,H"bO)e 

l' 7.> (@ t..,., W, I:x-;f t..,. L.j) 7.> -J:EO)XIJffllP¥1iIIii-~;t, fJIJ;tli' u(W, ) =­

:fi:: et..,. L t~rO)~~O)*1[liWi{t t..,.t,H \)0 * t.:, ~ffMrdJ(1f1fP)O)-M 
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Mt •• ~mt000.ID~fi~~~~.~~~ft~,~~MMt~~ •• 

0~IJ-f-$f.{~I::~it~ttlit.H't0tT~ C, mJUf0MM5elJffl EU(c) 

li, 

EU(c) = a , u(c, ) + a 2 {u(c, ) + t1 E [u(c, )]} 

= u (c, ) + a 2 t1 E [u (c, )] (4) 

t)£~~h~o .:.: 1:, t1 (0 < t1 < 1) li:j!:J*Mrd]0mfflIDtlJ51~~, 

-cV'C E [ 1 lim:~ •• ID~Ij-f-$I::OOT~MMfl~c.ry.1:i1>~ o -'C':1:, 

(4) ~I:: (3) ~~ttA T ~ c, mJt:ff0MM5elJffl li, 

EU(c) = u(c,) + a 2 t1E[u(W + Y + rB - c,)] (4)' 

2. 2 :Ilil.iliIUR0~{lf 

BAil'I::, ilHt:ff0MMmfflli, ~ 1 Jm0Wi:ft c, t~~j{. B ~~li 

tT~~li1:~~n~ o ~fflMlil::MT~ (1) ~0f&)£IDT1:li, MM 

mJ'hii*ftID~ 2 ~0*#li1irI::f&:lz:T ~ o 1!Pt:), 

96 

DII = U" (c, ) + a 2 t1 E [U" (c, )], 

D" = - a 2 t1 E [ru" (c, )], 

D2I = - E [ru" (c, )] , 

D" = E [r' u" (c, )] 

DII < 0, D" < 0, D = DII D" - D" D2I > ° 
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)v':;O):.f~~~~Lf.T 0 C, .:.tL i?li1in:nll;:rrT 00 ~tL1&, »H~m}=!Hl 

* {~~ IT -j rlij Jt'i 0) P'J }~b\ij§ 0) ,ydlf li, 

U'(CI) - a 2 /3E [U'(W + Y + rB - Cl )] = 0, 

E [ru'(W + Y + rB - Cl)] = 0 

2. 3 ~~(J)Wl~~{tc.~.P.fiIUR 

(5) 

*~O)~T)vl::to~'""(, ~*MO)M*I:?Er:ToUi$ a 2 O)*1JD(~~) 

li, ~~~Jt'i:b~~*MO)M** ""('~ffT oUi$:b~il1Ii < (flt < )tJ. 0':' C ~ 

~*ToO)""(', ~Jt'iO)~H'fl:b{f$*aiU!lj)To':'cl:~L,~'o ~tL1&, ~ 

Jt'iO)~iflO)flf!*:b{, ~Jt'iO)if~m~I:~;t 0 3W~~di, a 2 O)~{to)3W 

~~*660 .:. cl: J: "? ""(i;lJ/±l ~ tLo o 

~':'""(" (5) ~~ a 2 -(:'1171- L,""(~~T 0 C, 

[ 
Dll D12] [aCI I aa 2] = [/3E[U'(C2 )]] 

D2l D 22 aBlaa 2 0 

~nll;:rrTOo.:.tLJ:~,~Jt'iO)~iflO)~~~,~Jt'iO).~~Jt&U. 

~fit~if~-W::ffI:~;to3W~~*66o C, ~tL,C'tL 

aCI lo a 2 = /3E [U'(C2 )]D" ID < 0 (6) 

aBI aa 2 = -,BE [U'(C2)] D21 ID> 0 (7) 

~nll;:rrTo o T~b~,.2MO)~ffO)Ui$~~~Toc,~MO)mJt 

(lIT~)'i~Y(*1J[]) 1.." fit~jl~O)-W::ff'i*1J[]Too ~ 1..,""(, ]tJ;0)7"-7. 

47-*12'3 97 



T'j:jl!;6~~:rrT.Q 0 

~.o1f'j:, ~ c.O)~~;6~f$~T.Q c ~'-j CY~!I: lRmil., t.: c ~, 4-JtijO)il1j 

.~.~~~~~~~*.~~.Q=c~, ~<~MO)~mT~6-jo~h 

1&, ~O)J:. -j tJ~~*.I:VI1i;t ~, i{~A " .:/ -7 O)t£1!Ji*.;6~~ < ~?&I: 

A.L. - ;.(I:rr:bh.Q~riIH: G~:to < = c Ij:, it~t'I9l:~* GL' to) C-g;t 

J:. -j 0 1Jo;t ~, (7) ~Ij:, il1j.o1fO)~~;6~f$~T.Q c ~'-j cy;m;6{, ~~ • 

• 00sfi~*m~~J:.-jcT.Q~.~M~O)T,t£McG~0) •• A"~ 

-7O)*1JOI:1JO;t~, flL~i{.A " .:/ 70)*1Jotir:b~~lIT.Q = c;6{, it 

~H9':~* GL'= C"'('~.Q = C~~ G~~'.Qo 

98 

2. 4 tI:~f¥J!.tPJT~;~{t c llilWiiilUR 

it~SI!fPJT1~ y O)~{t;6{, :ft)j§i{.~ml:1=j.;t.Q ~.~7tfffT.Q t':Q), 

(5) ~~ y TiJ'&7t V(~WT.Q C, 

[
D ll D12 ] [aCl/aY ] = [a 2J3 E[U

n

(C2)] ] 
D21 D22 aBI aY -E[ru"(c2)] CS) 

a Cl I f) Y = a 2 J3 {E [u " (C2 )] E [r2 u" (C2 )] - E [ru " (C2 )] 2 } ID 

0< a Cl I aY < 1 (9) 

aBI aY = -u"(cl)E [rU"(C2 )]/D > 0 00) 
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~M~M~~~~ •• ~W~*~~~~~.~M~,~~~-~~~~~ 

~:lz:T ~ 0 .: ~.: ~ li, tt~f*I!fP.JTm~MM'*~ li, M.~O) lITwr~i1i£:P 

~~~3W.~M'?-1i, J!TwrO)r:pI:6~~~~~.~~Jil"~*1Jo~~~~ 

.~M'?': ~~~'* l.,,""[~,7.>0 

* t::., (2) ~~15LfT 7.> ~ 

aM/aY= - aC,/aY - aB/aY <0 (11) 

;O~** 7.> 0 RP~, ~*MrElll:Xf.l.t>tL7.> ~7~~tL7.>tt~~l!fjiJf1"J~MM' 

*Ii, M~~O)*~ •• ~f*W~i1i£:P~~7.>3W.~M-:>~"('~7.> o 

B > 0 C1.>JiEBJI 

7ta·jj;7ta)£~~aj§fl:~*#I:j§fflT 7.> ~, 

E [ru' (W + Y + r B - c, )] 

= r eE[u'(W + Y + rB - c,)] + cov(r, u'(W + Y + rB - cd) = 0 

~tJ.7.>~~, .:tLJ: IJ r eE[u'(W + Y + rB - c,)] > 0 ~15LfT7.>~, if;] 

1tT.',~O:~~ ,""( 

coy (r, u ' (W + Y + rB - c,)) < 0 

COy (r, u ' (W+Y +rB-c,)) ~~i5- = Bu"(W+Y+rB-c,) ~~i5-

1J~~:lz:T7.>o)~, J:~ 2 ,?O)~~ u"(W + Y + rB - c,) < 0 J: IJ B > 0 

1J~** 7.> 0 
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0,2 = -a.r~E [ru"(c,)] < o 0) liE B,ij 

.:: .:: -C, ~xtB9f1l;~@)jftlMlflli, 3mi1lttf.J-Cif.> 7.> eT 7.>0 B > 0 -Cif.> 7.> O)-C, 

:I5]~l;\I::to~'"'( r ~ 0 :6~JV(;3L-t7.> r l:xtG"'(, 

- u'(W + Y + rB - c, )/u"(W + Y + rB - C,) 

~ -u'(W+Y-cl)/u"(W+Y-c\) (A) 

1J~~3LT7.>o Gt':1J~-?"C '::O)jiljjj21l: ru"(W+Y+rB -c,) ~ 0 .-a:ml:t7.> 

e, 

- ru' (W + Y + r B - c, ) 

~ {-u'(W+Y -c, )/u"(W+Y -c,)} ru"(W+Y+rB-cl) (B) 

1J~~3LT 7.>0 e':: 01J~, :l5]1ti!;~\I::to~ ,"'( r~ 0 1J~JV(;3L-t 7.> r I:xt G"'(, (A) 

O)::f~ij-O)ItiJ~1J~:i!I:tJ:7.>O)-r, -cQ)"jiIjjj21l: ru"(W + Y + rB -c,) ~ 

o .-a:ml:t7.> e (B) 1J~~j'[-t 7.> 0 l..J,:1J~ -?"'(, (B) li~",( Q) r O)*BIHII:xt G 

"'( ~j'[T 7.> 0) "C', .:: Q)J:tO)jiIjj;illO)M~fiR.-a: e 7.> e, -~I: 

-E [ru'(W + Y + rB -c, )] 

~ {-u'(W+Y -c, )/u"(W+Y -c,)} E[ru"(W+Y+rB-cl)] 

etJ:7.>o -cnitt, :I5]~!~U::to~,"'( E[ru'(W + Y + rB - c,)] = 0 1J~~j'[ 

T 7.> .:: e, bHJ'~xttf.JfIl;~~[!j]i!!ilMlfl - u' (W + Y - c, ) lu" (W + Y - c, ) 

liiE-C if.> 7.> .:: C i-~lItT 7.> e, 

0< E [ru"(W + Y + rB - c,)] 
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3 !:E~Wml'~~~~r (1.HE'L(!:E~ )4¥1fi: 
litrfli-C!i, rl!jJt11f0)~fri:b~11j!H:T';' e ~'? ~i£O)T"{.", ~Jt11f:b~*1*M 

rdH:4:ff: L., -0 '.Q e ~ l:fIIj;t -C1*lfT.Q Ji~O)m~~tR~7HJT L.,t.:o :::.. 0) 

fliT!i, ~W11f0)~fri:b~11j!H:T.Q e ~'? IiiJ t;;~i£0) TT, ~W11f:b~jEL: L., 

t.: e ~ 1::il1i§H:Xf1.t>n.Q jEL:(4:fri )1*~0)~tJJi-7HJT L." r.:uIIlHtO)TT 

O)4:fri1*~O)~tJJi-~~T.Q 0 

3. 1 MmC~T}"(7)~~ 

5G*, 4:fri1*~!i, ~Jt11f:b{7~T.Q A4:~lITO)j£rpT, -=f{1t:b~~H:T 

.Q litr I: jEL: L., t.:~..g., *nX;1f.O)-=f{1tit~~tJ':iI~:b{IIIi? tJ. ~,cl:; ? I:, M i? 

:b\O)~~B9Xf1.~ \~~m~ -tt.Q e ~'? @ 1§'00T-c~J i?nt.: t o)T~.Q o RP 

t>, rl!jJt11f:b~ , A,MI:YmiO)mlj~~xf1."? -C 4:fri1*~I:1J[JA L., -C:tolj!i, 

~*Mrdll:*A:b~4:ff: L., -C ~ \ .Q~..g.!ixf1.t>ntH ':b{, *1*Wlra9 1:*A:b~ 

JEL: L.,t.:~..g., 7~~f.J L., -C:to~ \t.:1*~~:b~iI~l:xf1.t>n.Q O)"C ~.Q o 

L., t.::b~ "? -C, 4:fri1*~~!i, jEL:1*~T ~.Q e § ? :::.. e :b~T ~ .Q 0 

~ -c, :::.. O)fttjT!i, rl!jJt11f!i, *A:b{A,WlO)Wl*, RP t>*1*WlrdlO)Wltt 

l:jEL:T.Q e, :iI~I:xt L., -C A,WlO)ml:t~ w 1:1tXff: V(*1*Wlrdll:1*~ 

~ I (w )(0 < I' (w) ):b{xf1.t>n.QjEL:1*~I:1J[JA T.Q to) eT.Q 0 t t> 

0/v, -ii~WI:!i, 11m.-7 O)~Jt11fI: e"? -c, ~H~1*~A..O)1J[JA ·~1J[JA 
t1ImAO)~mT ~.Q :b{, :::.. O)fttj~~~-C*li1f~T!i, tt~B9r1!jJt11f~7HJT 

x-tf§!I: L., -C~ \.Q 0)'"(:' , ~Jt11f!i~~1*~~A..O)1J[JA~~tRT Q e ~ \? litrmT 

7HJT~:i1t~ Q 0 

i t.:, ~~fiIIO)f{fj1jt{tO)t.:~, rl!jft11f:b~~tR"ilJ~tJ.jl~!i, JTI;~jl~T~ 

.Q 4:fri1*~ e ~1j-=f$:b{1?' 0 O)*~jl~O) 2 fI~"C ~.Q eT.Q 0 :::.. O)i&5E!i, 

litrfliO)litrm~-$~J! L., -C, JTI;~jl~~4:fri1*~I:tJ1;~ L.,t.: to) eMfRT 

.Q:::" e:b~"ilJfj~T~.Q :b{, iI1JJt11fO)W[iiiT Q/Fifii~tt:b~ , §I c.O)~fril:fUIT 
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Q ::fll{f~ttO)11-1:' et.> Q ::. C: ~;I:,*T ~o L-iJ' L,t~iJ{ i?, 7Iljft1lfl: C: -:>"C 

~ eO)~'ii'PO)::fll&~ttJ2,tl:l:m~t~::fll&~ttl;tt~~' c ~'? .~I:ct -:>"'(, 

::. O).f&fiEl;tiE~{I:.~ tL~ "'(:'et.>0? 0 

::'O)C:~,MftWO)~MO)~.~~~, 

Cl + M+ w = W (12) 

1:'Ej.;t i?tL-3o ::'::'",(:" gc.~I;t, W~~~\"'(~"'(rruf(j"'(:'fJI!ffl L-t.:to)ciPJ 

t;;"'(:'et.> -3 0 MJtWiJ~~MO)M*( = :f'~HfEMrdlO)M§)I:9Et: L-t.:tIt~, ~~ 

I:tt:~ \ I( w) O)1*~~iJ~:i:l1JjfI:xt.L.:btL-3 (J)",(:" ~*Mrdl(J)M§O)JjfHt 

ME( = ~ffl.j:lME)I;t, W, = M + I( w) c:t~ -3 0)"'(:', ::. tLl:~MO)~.$IJ~ 

~~Lf.T -3 C, 

W, = W + I( w) - Cl - W (13) 

cU-3o C:::'0~,MJt1lf~~*MOOt~~T-3t1t~,~'ii'P~~~x~:b 

tLtH \0)"'(:'~*Mrl3'0)7IljJtI;t , c, = M c t~ -3 0 -ctLitt, ::. tLl:~MO)T 

.$IJ~~~lf.T-3 C, 

C, = W - Cl- W (14) 

fA/xlIT -3 0 

c ::. 0"'(:', ~ifP1*~I::lJDA T -3 MJtW0)7IljJt&LJ:ilMEI: IUIT -3 ~fiIlil;t, 

rruf(jO)""-Acl;t~t~-3 to)ct~-3 o J!jJ!), ~ifP1*~I::lJnAT-3MJtWI;t, 

MJUtooW:lrl3,O)a~l:lIT~MEI:xt L- "'(~fiIli~ft~ t~ < "'( t, MJtlltOOM 

rl3,O)j£i=f"'(:' ~ 7t1,)~9Et: L-t.:~I:iI~1,){Ag:.T -3 ~MEI:xt L-"'( 1;t~fiIli~Ej.;t 

-3 c~;t i?tL-31,)'i?1:'et.>-3 o -cnitt, ::'O)f(jO)MJtWO)5QjffllUl~I;t, rruf(j 

0)7" - A C: ~t~ f), ~MO)MJtO)AAm~~fiIliT -3lM1tfr u(C i )(u'(c i» 0, 

u" (c i ) < 0) O)l}.t~ i? -g, ~M*I:9Et: lA.:~~I:~:mT -3:l1ME W 2 0)5Qj 
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mi-W1iHiT,;,lUIti V(W2 )(V'(W2) > 0, V"(W2) < 0) i--a{.'tO)cT';'o 

:: 0) c ~, J::~ L.,t.:*#O)!£iti1*~I::1JDA L.,t.:"r- AO)71HtifO)WH~~m 

li 

EU(c) =u(c,) +a, f3v(W+ I(w) - c, - w) +a2f3U(W-C, -w) (5) 

CIE.~n,;, o 

L., t.: iJ{? -C, WH~~mfi:*{~O)~-llio)*#Ii, 

u'(c, ) - al,Bv ' (W+I(w) - c,-w)-a 2,Bu'(W-c, - w) =0, 

a ,,B (I'(w) - l) v'(W+I(w)-c, - w)-a 2,Bu'(W-c, -w)= 0 (6) 

3. 2 ~iftiO)Mffl~fl::c~~(!£ifti)f*~iIUR 

nitiO)WH!j~{~iJ{, 7~JtifO)71Ht&rJ~gE~fRl::l:j.;t,;, 5W~i-7t;ffTT,;, 

t.: l'/), (6) :rti- a 2 1:fJ'&7t L., -ctlHIT ,;, c, 

[
Dll D12] [8C' / 8a 2] = [ - ,BV ' (W2) + ,BU'(C2 ) ] 

D2, D 22 8w / 8a 2 ,B{I'(w) - 1)v'(W2 )+,Bu'(c2) (17) 

DIJ =u " (c, ) + a l ,Bv"(W2)+ a 2,Bu"(c2), 

DI2 = D2, =- a I ,B (I'(w)-l) V"(W2 ) + a 2 ,BU"(C2)' 

D 22 = a , ,BI " (w)v'(W2)+a,,B (I'(w) - 1) 2v"(W2)+a 2,Bu"(c2) 

1: <b,;, 0 

(7) :rtJ: IJ a 2 O)~{~iJ{~JtifO)fi:li!itJ!£iti1*~HH:t~ w I::l:j.;t,;, 

5W~i-*l'/)-C,~JtifO)~Jtc~gEO)~mlUltiO)tt~,&a~-~O)*# 
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() wl ()a 2=.B[ {I'(w)-l} V'(W, )U"(Cl)+ U'(C, )U"(Cl) 

+ a I.BU'(C, )v"(W,) + a2.BI'(w) v'(W, )u"(C, )J/D < 0 (18) 

1J{~:lz:-t~o lIPt>, lIHUfO)~~1J{f.£-t~cT~~n~c, lIHt~I-;I:, 

~fr;f*IltiO)ml:t~~i1i&Y~ -tt""(, :j;1*Mrd1I;:&'~C7~ ~ n~ ~ c.O)ilHf 

n~!fI1J[] ~ -tt ~ ~ -j I:rrlb-t ~ 0 

(8) ~I-;I:, ~fo:i~~tJ*S~~T~ ~o C § -j 0)1-;1:, a 2 1J~!fI1J[]T ~.:: C 

1-;1:, 4-WlO)Wl*I;:rEt:-t~lifIi$1J{i1i&Y-t~.:: c~:i:,*-t~O)T, lIHtffl-;l:, 

:p;f*Wlrd1 t~ ~""(~ \~ C ~ \ -j T~~!fI*~ -tt~o -EntOc, Mflffl-;l:, ~* 

Mrd1l: ~ 71-1J{rEt: L., t.:~I;: ~ 71-1;: t\'::b '? ""(~~~*I71tB9I:x;t ""( < n~~ 
fr;f*Ilti"'O)xtf1~i1i&Y~ -tt, ~71-1J<~~ ""(~~O)[Iij~J~ J!~ c ~ I;:&'~c 

-t ~xtf1!f1I;:fFm;t~.:: c l:m,~~tI~ \""(, ~j~:H.~~~{I::~-tt.oo)T~~o 

-EntOc, MflffO)~fr;O)f.ftl;: #~ \, jj-mO)~jtJff*ff ~!fI1J[] ~ -tt, ~fr;f* 

Ilti",O)ml:t~~i1i&Y~ -tt ~ ~jtJfm~~l!tR-t ~ o)T~ ~ o 

~t.:, ,::0)~-jtJ~fr;f*~O)tt1U\1? (W-Cl -w) < (W + I(w)-cl 

- w) 1J{~:lz:-t ~ .:: C, &V:~~f*Ilti~ml:t ~~~ \O)Ml'ffl-;l:, ~ c.O)M 

I' ~ I) :iljtJf~~ < lWfiHi-t ~fijirPJ1J{~ ~.:: c ~1Sli:-t ~ C, -~I;: 

()EU(c)l()a2 = -,Bv( W+I(w)-cl-w) + a2.Bu(W-Cl- w) < 0 
(19) 

1J{~:lz:-t ~ o lIPt>, 1J\1J\7., ~fr;f*IltiO)1ft£O)TTI-;I:, i~l'ffO)~~O)f$£ 

'f:ml-;l:, MflffO)M~~m ~ Tii ~ -tt 7., IlJfj~tt1J{*~ ~ \O)-C'~ ~o -EntOc, 

rWlfiif;{I::1J{:ittli-t ~:jj\i51O)TTI-;I:, i~JftfO)~fr;O)::flifli~ttl;:ltJ;t-t ~f*1lti 

~Mt,rEt:f*Ilti~I?~0)*.0)f*Ilti.M"'0)~7~~~~n~o)T~7., o 
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4 ~~MI/3':if'~~~c:~~(~~)f¥1f!l 

1iiifti-CIJ:, ilHt:lf1J{jEL: L.,t.: e ~ I:OJ~:Ji:1'J.btLojEL:(~fri)f*~O)~ 

~J~7tfn- L." ~lfItftOJr-CIJ:, jEL:f*~1J{~,-r L., t~~ L.,~ \f*~t1JJ1:-cIJ: 

t,H \.:: e ~~~ L., t.:o .of.:: -C, .:: O)ftj-C IJ: , iI':lJt:lf1J{~f¥ L.,""[ ~ \ 7.> .:: e ~ 

*#I::Ji:1'J.btL7.>~f¥f*~, JlIl!>$~f*~OJ~~J~~~T 7.>0 m~I:, M 

:ft:lf1J{0t't-.J$~O)tiH1~~ ~ 1i1l:~1R-C~ 7.>~!1!HJ:yt,H \1J{, fJ.t't-.JtJ~f¥ 

f*~OJtiH1~IJ:~Ei:JI:~m-C~7.>~!1!!(J:*~h .oftLitt, m~I:IJ:, ~* 

WmIjOJ$~OJ~{iJirm1J{, iI':lJt:lfOJ~fRT 7.> A,MOJnH:t~I:ftif¥ L., ,"(~5E ~ 

tL7.> eJUJT':: e1J{-C~7.>o '::OJftj-cIJ:, :p;f*MrdJO)$~~iirmY1J{, A, 

MOJtiH1~ e OJ Mtt-c <t:> 7.> e ~ \ -j -Jjm~t't-.JtJ1iiim:~~A L., ,"(, MJt:lf 

OJ~friOJ11j!:&'f:mOJrl::to 11 7.> ~f¥($~)f*~OJ~WIj~7tfn-T 7.> 0 

4. 1 ;jiJtlC~TJ"~~ 

.:: OJiftj"'C t ~~OJ1f!~tHtOJ t.: ¥J, ~-::>1J\O)f(tj1f!ftOJ1itrm1J{lfA ~ tL 7.> 0 

~ -r, mJt:lfOJ~f¥f*~~OJ~mr",U1H:~~~~"PT 7.> t.:/I), mJt:lfO)~m 

iiJ~iU~IJ:, *~~~e$~f*~OJ 2 fj~"'C<t:>7.> eT 7.>0 1itr~1i1::to11 7.> e 

1Pll*, .:: OJi&5E IJ: , m:ft:lfOJ iROOT 7.> /FlIfii~tt1J{, ~ eOJ~fri I: MT 7.> /F 

lIfii~ttOJ~-C~7.>':: e~:i:'*T7.>o 

M:ft:lf1J{:p;f*Mra' I:!:tf¥ L., '"( ~ \ 7.> tJ .; It:Ji:1'J.btL 7.> $~rm y IJ:, A,M 

O)tiH1~ e 1:it(f¥L.,""[ Y( e )-C~~tL, 0 < Y'( e) 1J{~:ll.T7.> to)eT 

7.> 0 .:: OJJ: -j tJa~$~t1jJ.tIJ:, mI1~1J{IE1.'·~ -:> '"( t, mJt:lf1J{~*M 

rdJl:~f¥ L.,""[~ \tJ 11nlt$~IJ:x1'J.bntH\0J-c, -fjOJ~f¥f*~ e .w.tJ 

~ n7.> OJ-C ~ 7.> 0 *~OJm:ft:lfIJ:, *~~~OJf*:ffl:1.JD;t ",,[, .:: OJ J: -j tJ 

$~1*~~H:1.JDA T 7.>~1R~fi-j to) eT 7.>0 

~ ,"(, .:: OJ J: -j tJ ~~~ml: iROO L., t,:lJ1jJtifOJA,MOJ'f.t1j~IJ:, .:: OJiftj 

-c~ L., < lJ!I.A ~ nt.: e fH1·1J:1itr1tri e IPlflOJ~r;ry.~UI!JfJ L.,",,[, 
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c,+ M+f:) =W, (20) 

e~~nQo -JB~~I:Ii, .:.n 60)~fil:~ G,,(Ii~ft*ftF~~T«~ 

-c-iY:> Q fJ~, ~~O)1m.ftO)t:~, tt£(f.JO~_Ii, :>jZ-~B9 )~.;ff~5H1T~~ 

I: G""(~'Q e~'?1itrmO)T-c.'\ lRtR~nQ~ti:li~"(~ft"('iY:>Q e~tJT 

.:. el:TQo 

llHt;fffJ~A,W:lO)W:I*I:~t:: Gt: T - A -rliiF~Ii3ttL:bntJ~ '0)""(" =M­

*W:lrdJO)W:I§O)~ff.iH = ~:ffl.:itME)~ w 2 eT Q e, W2 = M e tJ Qo 

~n~,A,W:lO)T.~~~~.TQe, 

(21) 

~d~TQ o e.:.~~,~.;ff~~*MMt~ffTQT-A""('~iF~~3t 

tL:bnQO)"(', ~*W:lrdJo)~.Ii C 2 = M + Y( f:)) etJQo ~n~, A,M 

O)T.$Ij~~~LlTQ e, 

C2 = W + Y ( f:) ) - C l - f:) (22) 

etJQo 

fttr1.1, 1itrroi 0) ~t:: 1* ~ 0) 5HJTf.5 * e 0) Jt~ ~ IlJ fj~ I: T Q t: Q), .:: 0) roi 0) 

llHt;ffO)mffl ~ti:'i, litrroi e Im~, ~MO)llHtO)mffl ~W¥filliT Q ~lt 

u( C i )(u' (c i » 0, U" (c i) < O)O).1).tJ I? i\ A,M*I:~t:: Gt:fIi-g.I:~:ffl. 

TQ:iI~ W2 O)mffl~W¥filliTQ~ti:V(W2 )(V'(W2) > 0, V"(W2) < 0) ~ 

-a-,G'to) eT Qo ~nl9>;t, J:lillO)J:? tJiF~1*~I:1JDA Gt:T- ;A.O)iI'j 

jt;ffO)W:I~mffl li, 
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U'(CI ) - a I f3v'(W -Cl -() )-a2f3u ' (W+ Y( () )-CI -() = 0, 

- al V'(W - Cl - ()+ a2 (Y'( () )-l)u' (W + Y «() ) - CI - () = 0 (24) 

4. 2 l¥~(7)Mffl~ftc~~(1F~)f*~lIUR 

~JftiO)Mffl~ft;O~, rnJUfO)rnft&u:.~~ml:l3-;t,;, 5W:lfIl1:~7HJTT,;, 

t:..~, (24) A;~ a 2 ""(-il'/Ht G -C~l1Il.T ,;, c, 

[
DllDI 2] [OCI1oa 2] [-f3V'(W2)+f3U'(C2) ] 

DOl D, 2 o() 18a 2 = -f3v'(W2)-f3 (Y'«() - l}u'(c2 ) (25) 

D ll = U" (CI) +alf3 v"(W2) +a 2f3u"(c2), 

D l2 = D Ol = alf3v"(W2)-a 2f3 (Y'«() - I} U"(C2). 

D 22 = a l f3 v"(W2)+ a 2f3 (Y'«() - I} 2U"(o, ) + a 2f3Y"«()U'(C2) 

-r:';n,;, o ~nt&, (25 ) A;J:. f) a 2 O)~{t1J~~Jt:ffO)fi:ii§tJ~~m':t~I: 

l3-;t';'5W:lfIl1:~*~,;, c, 

o () I oa 2 = - f3[v'(W 2 )u" (CI)+ (Y'( () - I} U'(C2 )U " (CI ) 

+ a lY'«()u'(C2)V"(W2)+a 2f3 Y '(e)v'(W2)U " (C2)] / D > 0 ( 26) 

;O~~:V:T,;, o !l.P't>, i~Jt:ffO)~~1J~ffjl:&:T,;, CT~cHl,,;, C, ~Jt:ffli, 

~~O)m':t~~*b[)~1t-C, ~*MrdH:~flJiTQ CT~~tlQ~~n~* 

b[)~1t';'J:."5I:fijIJT';' o ~tlt&, ~Jt:ffO)~~O)ffjl:&:I:#~', 7J'il',;,~ 

~f*~~~fiI1lT,;,:: C li, *-±~Ir:JI:~i lA' to) C i§ ;tJ:."5 0 
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fm1J, iIHt1!fO)niPO)i$*Tm:b~, lI'!Jt1!fO)lI'!:!teJI'TIDI:l:j.;t.Q m*~ 

;J<16.Q c, (25) ~~ ~ 

Bc, I Ba, =- ,B'[ a 2 {Y' (B) -l)Y' (B )v'(W, )u "( c,)+ a, Y"( B )u' (c,)v'(W, ) 

-a, Y"(B)u'(c,)' - a, Y'(B)u'(c, )V"(W2 )J/D =? (27) 

:b~nt:V:-t.Qo RP'!;" ~ffeiF~)1*IItiO)fH£I';I:, :b':b'.Q1*IIti:b~ff1£ L-tH ,m 
2~0)~-~c.~~, a20)~~~.'!;,~~MO)lI'!lt~~~~~.Q=c 

I:I';I:tJi?-r, iF~1*lItimJttO)tt1i(Y'(B) C Y"(B) O)ff~) &Lfll'!lt 

1!fO)mm~ttO)tt1i(u'(c, ), v'(W2 ), u"(c, ) cv" (W,) O)ff~) I:~? 

""(1';1:, ~MO)ilUt~~1JD~~lIT~~~~~~.Q IiJfjgtt~fl-t.Qo 

* t::., iF~1*IItiO)tt1i:b' i? (W - Cl - B ) < (W + Y( B ) - Cl - B ) :b~nt 

:V:-t.Q = C, &Lf=0)~"Z:7H!T Vn'.Q ~ '5 tJ(~ff)iF~1*~~tiH:t.Q ~ 

-j tJilUt1!fl';l:, jft~~ IJ ~n:~ .. O)lI'!:!t~m~1J!-t .Q1I:JiftiJ:b~~.Q = c ~~II-t 

.Q C, - ,ttl: 

8EU(c) 18a 2 =-,Bv(W-cl - B)+,Bu(W+Y(B)-Cl-B»Q (28) 

:b~nt:V:-t .Q 0 -c n1i5{, :b':b'.Q iF~1*IItiO)fftEO) T"Z: li, lI'!l:1!fO)niPO)i$ 

*-=yml';l:, il1il:1!fO)WJ~mm~J:~~~.Q 1iJ~'/f:I::b~*~ <, tl~H9I:~* 
L- ~ 'm*~*--::>O) 'C. ~.Q 0 

5 *c/J):ti=f(J)mi§ 
1±~0) iWl lIIHt I: # '5 ~mr,,'Jml';l:, ~~r,,'Jm c :b'Jlit~r,,'Jm~ q ~ttff1£-t 

.Q :b~ , *~"Z:I';I:, f.lill*ftO)TI:i)I:t.Q Jil~J:~m~O)r,,'JmI:tt~~~"P L­

""(~~ L-t::.o ~~I';I:, *-r, iIHt1!fO)niPO)~~~tt~~1I L-t::.T"Z:, lI'! 

I:1!fO)Jil~il1il:· JI'T~·J:~~1Rfilb~7H!T L., '5 .Q -ET )v~~fi:-t.Q = c:b' 

i?«til6t::. o *~fin:'!*m ~ nt::. -ET )vli, ii*1Ct'l9tJ 2 WJra'O)lI'!l:· JlTIiYcfi: 
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O)'CT }vl:, ~MO)1:.f¥O~.Ii, fEL)ii$~aAjf-891:;iJA To':: C: I:et "? 

"'(ft~ant.:o ;eO)lf.,*"'(·.~tj.tJ'CT}V"'('3.> "? t.:iJ~, *itt/91:Ii, fi~89 
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