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)',4!3),7&$7';!$&!)'-')%!&(!&#'!j,0+().,4!)'&2)+k;!6#$7#!$%!&#'!5$--')'+7'!0'&6''+!j,7&2,4!

)'&2)+k! b6$&#='1'+&c! ,+5! j'H3'7&'5! )'&2)+k! b6$&#(2&='1'+&c9! E'! &'%&! &#'! %&,&$%&$7,4!

%$*+$-$7,+7'!(-!&#$%!j,0+().,4!)'&2)+k9!

!

OO! 5('%! &6(! 5$--')'+7'%\! &#'! 5$--')'+7'! 0'&6''+! 3)'=3(4$7/! ,+5! ,-&')=3(4$7/! b&$.'!

5$.'+%$(+c;! ,%! 6'44! ,%! &#'! 5$--')'+7'! 0'&6''+! &)',&.'+&=*)(23! ,+5! 7(+&)(4=*)(23!

b&)',&.'+&!5$.'+%$(+c9!>(;!&#'!7(.3,)$%(+!$%!-)(.!&6(!5$.'+%$(+%\!&#'!&$.'!5$.'+%$(+!

,+5!&#'!&)',&.'+&!5$.'+%$(+9!L+!&#'!)',4!7,%';!6'!7)',&'!&#'!$+&'),7&$(+!&').!6#$7#!$%!

&#'!3)(527&!(-!&#'!&$.'!52../!,+5!&#'!&)',&.'+&!52../;!.',+$+*!&#'!$.3,7&!(-!&$.'!

52../! ,+5! &#'! $.3,7&! (-! &)',&.'+&! 52../! -2+7&$(+! ,&! &#'! %,.'! &$.'9!U-&')! 6'!

$+7()3(),&'! &#$%! $+&'),7&$(+! &').! $+&(! (2)! )'*)'%%$(+! .(5'4;! 6'! 7,+! )'7(*+$T'! &#'!

j2+&,+*4'5k! ()! j74',+k! ,1'),*'! $.3,7&! (-! &#'! )'4,&'5! 3(4$7/! ,-&')! 0'$+*! ,334$'5! 0/!

)',5$+*!5$)'7&4/!&#'!7('--$7$'+&!-)(.!)'%24&!&,04'!(-!)'*)'%%$(+9!

!

26(F0@&(8"0,=(XB9(F0@&(8&$0">(

S>! %&25$'%! &#'! $.3,7&! (-! ,+! '1'+&;!6#$7#! $%! 2%2,44/! ,! %255'+! '1'+&! ()! +'6%9!>(;! $&!

-(72%'%! (+! &#'! )',7&$(+!(-! &#'!.,)8'&! ()! &#'! %&,8'!#(45')%! ,&! &#'!.(.'+&!6#'+! &#'!

%255'+!'1'+&!()!+'6%!0'7(.'%!3204$79!L&!-(72%'%!(+!&#'!&$.'!3($+&!()!,!1')/!%#()&!3')$(5!

(-!&$.'!,-&')!&#'!'1'+&!()!+'6%9!L+!)',4!3),7&$7';!+().,44/!6'!2%'!&#'!5,&,!(-!&#'!%&(78!

.,)8'&!(+!&#'!-$)%&!5,/!,-&')!&#'!'1'+&9!"#'!'1'+&!#,33'+%!(+4/!(+7';!,+5!$&!6$44!+(&!

#,33'+!'1')/!5,/!,-&')!$&!#,33'+%9!>(;!&#'!S>!$%!,!.'&#(5!-()!,!%255'+!'1'+&!,&!%(.'!

&$.'!3($+&9!"#'!&$.'!-),.'!(-!S>!$%\!6$&#(2&='1'+&!!!6$&#='1'+&!!6$&#(2&='1'+&9!L+!

,55$&$(+;!,-&')!&#'!'1'+&;!&#'!j,0+().,4!)'&2)+k!()!j,0+().,4!%$*+,4k!.,/!0'7(.'!,%!

+().,4!,%!0'-()'!&#'!'1'+&9!G'7,2%'!(-!$&%!,&&)$02&'!(-!j&$.'!3($+&k;!6'!2%2,44/!02$45!



! %EF!

&#'!5,&,%'&!(-!S>!,%!,!5,$4/!&$.'!%')$'%!5,&,%'&9!

!

OO!%&25$'%!&#'!'--'7&$1'+'%%!(-!,!3(4$7/!()!,!)'*24,&$(+;!6#$7#!)'-')%!&(!&6(!&$.'!3')$(5%!

===!3)'=3(4$7/!3')$(5!,+5!,-&')=3(4$7/!3')$(59!"#'!$+-42'+7'!(-!&#'!3(4$7/!6$44!4,%&!(+7'!

&#'!3(4$7/!$%!$.3(%'59!>(;!&#'!OO!$%!,!.'&#(5!-()!&$.'!3')$(5%9!"#'!&$.'!-),.'!(-!OO!

$%!j0'-()'!&#'!3(4$7/!!!,-&')!&#'!3(4$7/k9!G'7,2%'!(-!$&%!,&&)$02&'!(-!j&$.'!3')$(5k!,+5!

$&!+''5%!,!)'4,&$1'! 4(+*')!3')$(5!&(!%&25/!&#'!'--'7&!(-!,!3(4$7/;!6'!2%2,44/!02$45! &#'!

5,&,%'&!(-!OO!,%!,!/',)4/!3,+'4!5,&,%'&9!

!

\6(FG&(>*=*(",(&L&,=(>*K(

E'!7,+!2%'!S>!&(!&'%&!&#'!%255'+!$.3,7&!(-!&#'!'1'+&!(+!&#'!)'4,&'5!5,/b%c9!G2&!$+!&#'!

OO;!&#'!5,&,!(+!&#$%!5,/!6$44!0'!&)',&'5!,%!,+!(2&4$')!$-!$&!$%!,0+().,49!"#$%!$%!0'7,2%'!

OO!-(72%'%!(+!&$.'!3')$(5!,+5!&#'!'1'+&!$+!S>!6$44!+(&!4,%&!,%!4(+*!,%!,!3(4$7/!()!,!

)'*24,&$(+9!

!

:6(FG&(&BB&,%&("?(;L&,=(!=#>K(

"#'!S>!,+5!OO!,)'!1')/!%$.$4,)9!L+!OO;!*),3#$7,44/!6'!5),6!,!4$+'!3,),44'44/!&(!&#'!

4$+'!(-! &#'!7(+&)(4!*)(23! &(!#,1'! &#'!%5$--')'+7'! $+!5$--')'+7'&! b%''! &#'!*),3#!(-!

j5$--')'+7'! $+!5$--')'+7'k!0'4(6c9! L+!S>;!*),3#$7,44/!6'!5),6!,! 4$+'! b4$+'$; ! (+! &#'!

*),3#! (-! j'1'+&! %&25/k! 0'4(6c! 2%$+*! ,! %&,&$%&$7,4! .,)8'&! .(5'4;! 6#$7#! $%! ,!

&),+%-().,&$(+!(-!AUBJ!.(5'4!,%%2.$+*!&#'!4$+',)!)'4,&$(+%#$3!0'&6''+!&#'!'H3'7&'5!

)'&2)+!(-!,!%3'7$-$7!%&(78!,+5!&#'!)'&2)+!(-!&#'!.,)8'&!,%!,!6#(4'9!M+!&#'!*),3#!,%!6'44!

,%!$+!)',4!3),7&$7';!6'!2%'!>iBD^^!%&,+5$+*!-()!&#'!.,)8'&9!U-&')!,!%$.34'!7,4724,&$(+!

(-!&,8$+*!&#'!'H3'7&'5!)'&2)+!-)(.!&#'!,7&2,4!)'&2)+;!6'!#,1'!&#'!,0+().,4!)'&2)+9!"#'+!

6'!7,+!&'%&!6#'&#')!&#'!,0+().,4!)'&2)+!$%!52'!&(!&#'!'1'+&!$&%'4-9!

!

"#'!3,),44'4!5,%#!4$+'!$+!&#'!*),3#!(-!OO!,+5!&#'!5,%#!4$+'$; ! (+!&#'!*),3#!(-!S>!#,1'!

&#'!%,.'!-2+7&$(+\!&(!#'43!2+&,+*4'!&#'!$.3,7&!(-!,+(&#')!-,7&();!6#$7#!$%!7(+&)(4!*)(23!

$+!OO!,+5!>iBD^^!b.,)8'&c!$+!S>9!"#$%!$%!&(!.,8'!&#'!-$+,4!5$--')'+7'!74',+9!U4&#(2*#!

6'!5(+@&!%,/!,+/!j7(+&)(4!*)(23k!$+!S>;!&#'!>iB!D^^!$%!&#'!j7(+&)(4!*)(23!$+!4(*$7k9!

W$8'!$+!OO;!6'!,4%(!&,8'!&#'!$.3,7&!(-!&#$%!j7(+&)(4!*)(23!$+!4(*$7k!b'H3'7&'5!)'&2)+!(-!

&#'!%3'7$-$7!%&(78c!,6,/!-)(.!&#'!(0%')1,&$(+!(-!(2)!&,)*'&!*)(23!b&#'!,7&2,4!)'&2)+!(-!

&#'!%&(78!(+!&#'!'1'+&!5,/c9!G'7,2%'!6'!2%'!&#'!4$+',)!.(5'4!&(!7,4724,&'!&#'!'H3'7&'5!



! %E\!

)'&2)+;!6'!5(+@&!#,1'!&(!7,4724,&'!&#'!5$--')'+7'!0'&6''+!j&)',&.'+&!0'-()'!3(4$7/k!,+5!

j7(+&)(4!0'-()'!3(4$7/k;!6#$7#!$%!7,4724,&'5!$+!OO9!E'!#,1'!(+4/!(+'!5$--')'+7'!$+!S>;!

&#'!5$--')'+7'!$+!&$.'!5$.'+%$(+9!"#'!(&#')!5$--')'+7'!(-!j7(+&)(44'5!1%9!&)',&'5k!$+!OO;!

$%!)'34,7'5!0/!&#'!AUBJ!4$+',)!.(5'4!$+!S>9!

!

B4',%'!+(&';!(+!&#'!*),3#!(-!S>;! 4$+'$; ;! &#'!4$+'!(-! &#'!'H3'7&'5!)'&2)+!(-!,!%3'7$-$7!

%&(78;!$%!+(&!+'7'%%,)$4/!3,),44'4!&(!4$+'$: ;!&#'!4$+'!(-!&#'!)'&2)+!(-!&#'!.,)8'&!()!>iB!

D^^9!"#$%!$%!0'7,2%'!&#'!'H3'7&'5!)'&2)+!$%!,!4$+',)!-2+7&$(+!(-!&#'!)'&2)+!(-!&#'!.,)8'&;!

),&#')!&#,+!,!7(+%&,+&!342%!&#'!)'&2)+!(-!&#'!.,)8'&9!
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! %EC!

U33'+5$H!_\!>"U"U!A(..,+5%!

)

Pc!E,++,A)/!7,%'!

!

tsset date, daily 

twoway(tsline MSFT), tline(15may2017, lpattern(-)) 

twoway(tsline MSFT AAPL, yaxis(1)) (tsline SP500, yaxis(2)), tline(15may2017, 

lpattern(-)) 

 

gen retMSFT = MSFT/MSFT[_n-1]-1 

twoway(tsline retMSFT), tline(15may2017, lpattern(-)) 

 

gen retSP500 = SP500/SP500[_n-1]-1 

 

gen trading_day=_n 

gen trading_day_center=trading_day-262 

reg retMSFT retSP500 if trading_day_center<=-1 & trading_day_center>=-250 

 

predict expected_retMSFT 

gen abnormal_return_MSFT = retMSFT-expected_retMSFT 

sum abnormal_return_MSFT if trading_day_center<=-1 & trading_day_center>=-250 

gen test_MSFT= abnormal_return_MSFT/.0076162 

gen significance_MSFT="**" if abs(test_MSFT)>=1.96 

!

:(&'%\!

"#'!,&&,78!(-!E,++,A)/!(772))'5!(+!R)$5,/;!J,/!P];!]^Pf;!%(!6'!-(72%!(+!&#'!%#,)'!

3)$7'! (+! J(+5,/;! J,/! PD;! ]^Pf;! 6#$7#! $%! &#'! ]a]+5! )'7()5! $+! &#'! 5,&,0,%'! -()!

E,++,A)/!7,%'9!

!

!

!

!

!



! %C=!

]c!R,7'0((8=A,.0)$5*'!U+,4/&$7,!7,%'!

!

tsset date, daily 

twoway(tsline FB), tline(19mar2018, lpattern(-)) 

twoway(tsline FB GooG, yaxis(1)) (tsline SP500, yaxis(2)), tline(19mar2018, 

lpattern(-)) 

 

gen retFB = FB/FB[_n-1]-1 

twoway(tsline retFB), tline(19mar2018, lpattern(-)) 

 

gen retSP500 = SP500/SP500[_n-1]-1 

 

gen trading_day=_n 

gen trading_day_center=trading_day-265 

reg retFB retSP500 if trading_day_center<=-1 & trading_day_center>=-250 

 

predict expected_retFB  

gen abnormal_return_FB = retFB-expected_retFB 

sum abnormal_return_FB if trading_day_center<=-1 & trading_day_center>=-250 

gen test_FB= abnormal_return_FB/.0105417 

gen significance_FB="**" if abs(test_FB)>=1.96 

!

:(&'%\!

"#'!R,7'0((8=A,.0)$5*'!U+,4/&$7,!%7,+5,4!(772))'5!(+!R)$5,/;!J,)7#!Pa;!]^Pd;!%(!

6'!-(72%!(+!&#'!%&(78!3)$7'!-427&2,&$(+%!(+!,+5!,-&')!J,)7#!PQ;!]^Pd;!6#$7#!$%!&#'!]aD&#!

)'7()5!$+!&#'!5,&,0,%'!-()!R,7'0((8=A,.0)$5*'!U+,4/&$7,!7,%'9!

! !



! %C%!

U33'+5$H!`\!B)((-!(-!j>&,&$%&$7,4!.,)8'&!.(5'4!y!AUBJ!{!%'7(+5!,%%2.3&$(+k!

!

L+!-,7&;!&#'!%&,&$%&$7,4!.,)8'&!.(5'4!$%!,!1,)$,+&!(-!&#'!74,%%$7!AUBJ!.(5'4!$+!-$+,+7';!

6#$7#!$%!'H3)'%%'5!,%!&#'!-(44(6$+*!-()!(+'!3')$(5\!

[2@$3 & @N ' R$ $2^L@OVT 5 @N3!

E#')'! [2@$3 ! $%! &#'! 'H3'7&'5! )'&2)+! -()! %&(78! $9! @N ! $%! &#'! )$%8=-)''! ),&';! 6#$7#! $%!

72%&(.,)$4/!&#'!/$'45!(+!*(1')+.'+&!0(+5%!4$8'!?9>9!")',%2)$'%9!"#'!)$%8=-)''!),&'!$+!

&#'! -().24,! )'3)'%'+&%! &#'! &$.'! 1,42'! (-! .(+'/9! R$ $2^L@OVT 5 @N3 ! ,%! ,! 6#(4'!

)'3)'%'+&%!&#'!,.(2+&!(-!7(.3'+%,&$(+!&#'!$+1'%&()!+''5%!-()!)$%89! R$! $%!&#'!7('--$7$'+&!

0'&6''+! [2@$3 ! ,+5! 2^L@OVT 5 @N3 ;! .',%2)$+*! #(6! )$%8/! %&(78! $! $%! 7(.3,)'5! &(!

(1'),44!.,)8'&! )$%89! 2^L@OVT 5 @N3! $%! &#'!.,)8'&!3)'.$2.;!()! &#'!.,)8'&! )'&2)+! $+!

'H7'%%!(-!&#'!)$%8=-)''!),&'9!:().,44/!&#'!>iB!D^^!$+5'H!$%!2%'5!&(!)'3)'%'+&!&#'!.,)8'&9!

!

"#'!5'527&$(+!-)(.!AUBJ!.(5'4!&(!&#'!%&,&$%&$7,4!.,)8'&!.(5'4!$%!,%!-(44(6%\!

[2@$3 & @N ' R$ $2^L@OVT 5 @N3!

& @N ' R$ $^L@OVT 5 R$@N!

& @N 5 R$@N ' R$ $^L@OVT!

& @N27 5 R$3 ' R$ $^L@OVT!

W'&! \$ & @N27 5 R$3! ,+5! ]$ & R$;!&#'+! \$ & @N27 5 R$3! $%!,+!$=%3'7$-$7!7(+%&,+&!,+5!

]$ & R$! $%!,+!$=%3'7$-$7!7('--$7$'+&9!:(6!6'!7,+!6)$&'!&#'!.(5'4!,%\! !

[2@$3 & \$ ' ]$ $^L@OVT9!

E'!+(&$7'!&#,&!&#'!&),+%-().,&$(+!(-!AUBJ!.(5'4! [2@$3 & \$ ' ]$ $^L@OVT! ,+5!&#'!

%&,&$%&$7,4! .,)8'&! .(5'4! [2@$93 & \$ ' ]$ $^L@OVT9 ! $+! F(+,&#,+! b]^^dc! ,)'! 1')/!

%$.$4,)9!"#'!(+4/!5$--')'+7'!$%!&#'!%20%7)$3&!3')$(5!&9!AUJB!.(5'4!$%!-()!(+'!3')$(5!

,+5! &#'! %&,&$%&$7,4! .,)8'&! .(5'4! $%! -()! 5$--')'+&! 3')$(5%9! :(6! 6'! ,55! &#'! %'7(+5!

,%%2.3&$(+!$+!A#,3&')!P^!#')'\!L+!&#'!%#()&!)2+!&#'!)'4,&$(+%#$3!0'&6''+!,+!$+5$1$52,4!

%'72)$&/!,+5!&#'!.,)8'&!,%!,!6#(4'!$%!)'4,&$1'4/!%&,04'9!"#$%!.',+%;!$+!&#'!%#()&!)2+;! \$!

,+5! ]$! 6$44!+(&!7#,+*'! -()!'1')/!3')$(5;! $9'9;! \$ & \$O9() & \$O9! ,+5! ]$ & ]$O9() &

]$O9 9! "#'! (+4/! 7#,+*'! $%! &#'! [2@$93 ! ,+5! ^L@OVT9 ! $+! '1')/! 3')$(59! E$&#! &#$%!

,%%2.3&$(+! (-! %,.'! \$ ! ,+5! ]$ ! (-! ',7#! 3')$(5! $+! &#'! %#()&! )2+;! &(*'&#')! 6$&#! &#'!

&),+%-().,&$(+! (-! AUBJ! .(5'4! [2@$3 & \$ ' ]$ $^L@OVT ! -()! (+'! 3')$(5;! 6'! 7,+!

6)$&'!(2&! ,! 7(.0$+,&$(+! -().\! [2@$93 & \$ ' ]$ $^L@OVT9;!6#$7#! $%! &#'! %,.'!,%! &#'!

%&,&$%&$7,4!.,)8'&!.(5'4!$+!&#'!3,3')!(-!F(+,&#,+!b]^^dc9!L+!./!5,&,%'&;!',7#!3')$(5!$%!



! %C<!

5,$4/!0,%$%9!"#'!]D^!5,/%!6#$7#!L!)'&)(%3'7&!,)'!%&$44!$+!&#'!%#()&!)2+9!

!

G,78!&(!&#'!%&,&$%&$7,4!.,)8'&!.(5'4\! [2@$93 & \$ ' ]$ $^L@OVT9;!-()!'1')/!&$.'!3')$(5!

&;!&#'!'H3'7&'5!)'&2)+!(-!,!%&(78! [2@$93! #,%!&#'!%,.'!4$+',)!)'4,&$(+%#$3!6$&#!&#'!.,)8'&!

)'&2)+!^L@OVT99!>(;!'1')/!b[2@$93*^L@OVT93! 6$44!0'!(+!,!4$+'9! !

!
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3,%&! 3')$(5%! &(! -$+5! (2&! &#'! \$ ! ,+5! ]$ ;! &#'+! ,334/! &#'.!6$&#! ^L@OVT9 ! &(! *'&! &#'!

[2@$939! !

! !
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R$54');!J,$4/+! b]^PDc\!X'*24,&$+*! &#'!g')(=O,/!N24+'),0$4$&/!"),5'\!U!B)'4$.$+,)/!

U+,4/%$%;!WQ!'(H(]"#$,*C("?(T*D(*,>(V"C0%K(?"$(=G&(W,?"$@*=0",(!"%0&=K7(N(49!PP9];!

`^a=`d_!

R$%7#')8'44');!J$7#,'4m! Y,)8+'&&;! X$7#,)5! b]^Pdc;! B')%$%&'+&! S+*,*'.'+&! ,+5!",7$&!

G,)*,$+$+*\!U!B,&#!"(6,)5!A(+%&)27&$+*!:().%!$+!A/0')%3,7';(T*D?*$&(/C"M7(Q!

:(1'.0')! ]^Pd;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr66694,6-,)'04(*97(.r3')%$%&'+&='+*,*'.'+&=,+5=&,7$&=0,)*,$+$+*=3,&#=

&(6,)5=7(+%&)27&$+*=+().%=7/0')%3,7'(

R)'$;! >&'-,+! b]^P_c;!FG&( N,"D,( #,N,"D,B'( &@80$0%*C( *,*CKB0B( "?( 8#/C0%CK( #,N,"D,(



! <=%!

B&%#$0=K(L#C,&$*/0C0=0&B7(:>>!W,0%;(U2%&$+!

R)$'5.,+;!U44,+m!J(()';!"/4')m!B)(7,77$,;!U)$'4!b]^P^c;!A/0')=>6()5!19!A/0')=>#$'45\!

"#'! O/+,.$7%! (-! ?>! A/0')%'72)$&/! B(4$7/! B)$()$&$'%;( Z&,=&$( ?"$( .&B&*$%G( ",(

Z"@8#=*=0",(-( !"%0&=K7(Y,)1,)5!?+$1')%$&/;(X'&)$'1'5! (+! ^D!O'7'.0')! ]^]^;!

-)(.!

#&&3\rr7$&'%'')H9$%&93%29'52r1$'65(7r5(6+4(,5n5($yP^9P9P9`DD9`dPQi)'3y)'3Pi&

/3'y35-(

[,+$.;!:,).''+!U4!b]^]^c;!WB(B"?=D*$&(*(8$">#%=b(H(%"@8*$*=0L&(B=#>K("?(;[(*,>([!(

C*D;!J,%&')!"#'%$%;!"$402)*!?+$1')%$&/;!X'&)$'1'5!(+!^D!O'7'.0')! ]^]^;! -)(.!

#&&3\rr,)+(921&9+4r%#(697*$n-$5yP`QaDd!

[(')&T'4;!V,)'+!b]^Pac;!W'*,4! 4$,0$4$&/!-()!0,5!%(-&6,)';!Z$"BBF*CN7(>'39rM7&9!]^Pa;!

N(49! ]Q;! :(9! D;! 339! ]_=]d;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr6669)'%',)7#*,&'9+'&r3204$7,&$(+r_P^af`fD_!

[((5$+!;!O,+!b]^Pfc;!:>U=4',8$+*!>#,5(6!G)(8')%!<2%&!52.3'5!$&%!.(%&!5,.,*$+*!

)'4',%'! /'&;! H$B=&%G,0%*;! X'&)$'1'5! (+! ^P! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr,)%&'7#+$7,97(.r$+-().,&$(+=&'7#+(4(*/r]^Pfr^`r+%,=4',8$+*=%#,5(6=

0)(8')%=<2%&=52.3'5=$&%=.(%&=5,.,*$+*=)'4',%'=/'&r! !

[((5$+;!O,+!b]^PQc;!g')(=5,/!'H34($&!3)$7'%!,)'!#$*#')!&#,+!'1');!'%3'7$,44/!-()!$M>!

,+5!.'%%,*$+*!,33%;!H$B(F&%G,0%*7(F,+9!f;!]^PQ;!X'&)$'1'5!(+!^D!O'7'.0')!]^]^;!

-)(.! #&&3%\rr,)%&'7#+$7,97(.r$+-().,&$(+=&'7#+(4(*/r]^PQr^PrT')(5,/='H34($&=

3)$7'%=7(+&$+2'=&(=%(,)='%3'7$,44/=-()=$(%=,+5=.'%%,*$+*=,33%r(

[(%%,)&;!A�5)$7! b]^P`c;!A,+!O$*$&,4!"'7#+(4(*$'%!"#)',&'+!O'.(7),7/!0/!A)',&$+*!

L+-().,&$(+!A(7((+%n;!L+!0((8\!F$*,B?"$@0,M(V"C0=0%B(*,>(V"C0%K(0,(=G&(E0M0=*C(

HM&!bA#,3&')!P^;!339P`D=PD`c;!A'+&')!-()!X'%',)7#!$+&(!M+4$+'!A(..2+$&$'%!,+5!

S=W',)+$+*!>/%&'.%;!G'4*$2.;( !

[)$.'%;!X(*')!U9!b]^Pfc;!O*%N0,M(=G&(O*%N&$'(T&*$,(?$"@(=G&(;<8&$=B(JG"(F*N&(>"D,(

O*%N&$B7!E$4'/!i!>(+%(

[)(%%;!J$7#,'4!F(%'3#!b]^PPc;!U!O'74,),&$(+!(-!A/0')=E,);!XH^WF`(eHW.7(^]!J,)7#!

]^PP;( X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr66691,+$&/-,$)97(.r+'6%r]^PPr^_r%&2H+'&=]^PP^`(

Y,++$*,+!X(0')&!b]^Pfc;!Y(6!G)$&,$+@%![AYx!O'7$5'%!E#$7#!>'7)'&%!&(!>#,)'!6$&#!

Z(2;( FG&(Z08G&$()$0&?7(:(19! PQ;! ]^Pf;!X'&)$'1'5! (+! ^D!O'7'.0')! ]^]^;! -)(.!

#&&3%\rr6669&#'7$3#')0)$'-97(.r7(42.+r%&),&'*$7=1$'6r0)$&,$+%=*7#I=5'7$5'%=



! <=<!

%'7)'&%=%#,)'(

Y',4'/;! F,%(+! b]^]^c;!N24+'),0$4$&$'%;! &#'! >',)7#! -()! G2)$'5!")',%2)';! ,+5! &#'! ?>!

[(1')+.'+&;! PPEH( ^&=D"$N7! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr6669((5,4((397(.r((5,=()$*$+,4r]^]^r^PrP`r124+'),0$4$&$'%=&#'=%',)7#=

-()=02)$'5=&)',%2)'=,+5=&#'=2%=*(1')+.'+&r(

Y'));! ")'/! b]^Pfc;! A(2+&')$+*! &#'! B)(4$-'),&$(+! (-! J,46,)'\! ",)*'&$+*! &#'!

N24+'),0$4$&/! W$-'7/74';! )&C?&$( Z&,=&$( ?"$( !%0&,%&( *,>( W,=&$,*=0",*C( H??*0$B(

1O*$L*$>( _&,,&>K( !%G""C67( X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr3,3')%9%%)+97(.r%(4_r3,3')%97-.n,0%&),7&}$5y_^^DaPa!

Y'));!")'/m! >7#+'$');! G)27'm!J())$%;! A#)$%&(3#')! b]^Pfc;!",8$+*! >&(78\! S%&$.,&$+*!

N24+'),0$4$&/! X'5$%7(1')/;( )&C?&$( Z&,=&$( ?"$( !%0&,%&( *,>( W,=&$,*=0",*C(H??*0$B(

1O*$L*$>( _&,,&>K( !%G""C67( X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr66690'4-')7'+&')9()*r3204$7,&$(+r&,8$+*=%&(78='%&$.,&$+*=124+'),0$4$&/=

)'5$%7(1')/(

Y')T(*;!J$7#'4m!>7#.$5;!F(+,%!b]^Pac\!E#(!3,/%!-()!T')(=5,/%n!G,4,+7$+*!4(+*=&').!

%&,0$4$&/! $+! 7/0')! %3,7'! ,*,$+%&! %#()&=&').! +,&$(+,4! %'72)$&/! 0'+'-$&%;! L+! 0((8\(

V,)%&'+;! R)$$%m! X$+*%.(%';! F'+%! b]^Pac\( Z",?C0%=( 0,( %K/&$( B8*%&'( =G&"$&=0%*C7(

B=$*=&M0%(*,>(C&M*C(8&$B8&%=0L&B7(X(2&4'5*';!339QD=PPa(

Y(--.,+!U4'H! b]^PQc;! J(),4! Y,T,)5%! $+! A/0')! N24+'),0$4$&/! J,)8'&%;( FG&( W;;;(

Z"@8#=&$( !"%0&=K;! O'79! ]^PQ;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr$'''H34()'9$'''9()*r5(72.'+&rdQ^QQ]D!

Y(2%'#(45');!U44'+!O9m!E,%%').,++;![,))'&m!J,+$(+;!U)&m!V$+*;!A#)$%! b]^Pfc;!"#'!

ASX"! [2$5'! &(! A(()5$+,&'5! N24+'),0$4$&/! O$%74(%2)';! !"?=D*$&( ;,M0,&&$0,M(

W,B=0=#=&7( Z*$,&M0&( A&CC",( [,0L&$B0=K7(X'&)$'1'5! (+! ]^! :(1'.0')! ]^]^;! -)(.(

#&&3%\rr)'%(2)7'%9%'$97.29'52r4$0),)/r,%%'&=1$'697-.n,%%'&$5yD^___^!

Y(6'44%;!['),$+&m!"6$**=R4'%+');!A#)$%&$,+m!E$44'&&;!A#)$%!b]^Pfc;!B)(527&!4$,0$4$&/!,+5!

5$*$&,4! 3)(527&%9! L+\! >/+(5$+(2;! "9! S9! ,+5! F(2*4'2H;! B9! ,+5! J,)8(2;! A9! ,+5!

B),%&$&(2;!"9!b'5%9c\!;[(W,=&$,&=(T*D;!>3)$+*');!A#,.;!339!Pd_=PQD!

Y2,+*;! V'.,+m! >$'*'4;! J$7#,'4m! >&2,)&;! J,5+$78! b]^Pdc;! >/%&'.,&$7,44/!

?+5')%&,+5$+*!&#'!A/0')!U&&,78!G2%$+'%%\!U!>2)1'/7(J"$N0,M(V*8&$(ZW!Tg(234IS

3I7(]#CK(234I7(A/0')%'72)$&/!L+&')5$%7$34$+,)/!>/%&'.%!W,0(),&()/!bAL>Wc;!>4(,+!

>7#((4!(-!J,+,*'.'+&;!J,%%,7#2%'&&%!L+%&$&2&'!(-!"'7#+(4(*/!A,.0)$5*'!

Y2)4'/;!F(#+m!A#'+;!F$.!b]^Pdc;!WZZJ!(234I(4\=G(W,=&$,*=0",*C(Z",?&$&,%&(",(ZK/&$(



! <=@!

J*$?*$&( *,>( !&%#$0=K;! U7,5'.$7! A(+-')'+7'%! ,+5! B204$%#$+*! L+&')+,&$(+,4!

W$.$&'5;!J,)!]^Pd;!?V!

F(+,&#,+! V4$78! b]^^dc\! U*'+7/! A(%&%;! A#,)$&,04'! ")2%&%;! ,+5! A()3(),&'! A(+&)(4\!

S1$5'+7'!-)(.!Y')%#'/@%!V$%%=(--7(Z"C#@/0*(T*D(.&L0&D;!N(49!P^d;!:(9`!

F(2*4'2H;!B#$4$33'm!>/+(5$+(2;!",&$,+,=S4'+$m!J,)8(2;!A#)$%&$,+,m!B),%&$&(2;!"#,4$,!

bS5%9c! b]^Pfc;! ;[( W,=&$,&=( T*D( S( .&M#C*=0",( *,>( ;,?"$%&@&,=;! >3)$+*')!

L+&')+,&$(+,4!B204$%#$+*!U[!

V,34(6;! W(2$%! bPQQ]c;! X24'%!N')%2%! >&,+5,)5%\!U+!S7(+(.$7!U+,4/%$%;!E#N&( T*D(

]"#$,*C;! N(49! `];! 339! DDf=a]Q;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr%7#(4,)%#$394,69528'9'52r54<r1(4`]r$%%_r]!

V'++,+!['()*'!bPQ`dc;!FG&(W,*#M#$*=0",("?(P$M*,0+&>(V"C0=0%*C(J*$?*$&;!X'5,7&'5!

N')%$(+;!E$4%(+!A'+&')!O$*$&,4!U)7#$1';!X'&)$'1'5!(+!^D!O'7'.0')!]^]^;!-)(.!

#&&3%\rr5$*$&,4,)7#$1'96$4%(+7'+&')9()*r5(72.'+&rPP`_]^935-n1yQ`P57Q''D7a'DP

___',Q'0007QP^`'d7(

V+,33;!S)$7!O9m!W,+*$44;!F('4!"#(.,%!b]^PDc;!L+52%&)$,4!:'&6()8!>'72)$&/\!>'72)$+*!

A)$&$7,4! L+-),%&)27&2)'!:'&6()8%! -()! >.,)&![)$5;! >AUOU;! ,+5!M&#')! L+52%&)$,4!

A(+&)(4!>/%&'.%!b]+5!S5$&$(+c;!!K,M$&BB(V#/C0BG0,M7(S4%'1$');!E,4&#,.(

V(0,/,%#$;!G)27'!b]^^Dc;!B)$1,&'!1')%2%!%(7$,4!$+7'+&$1'%!$+!7/0')%'72)$&/\!W,6!,+5!

'7(+(.$7%;! FG&( T*D( *,>( ;%","@0%B( "?( ZK/&$B&%#$0=K;! A,.0)$5*'! ?+$1')%$&/!

B)'%%!]^^a;!339!P_=]d!

V2.,);!J(#$&!b]^Pdc;!">JA!A#$3!J,8')!G4,.'%!E,++,A)/!J,46,)'!-()!B)(527&$(+!

Y,4&;! FG&( O*%N&$( ^&DB;! X'&)$'1'5! (+! ^P! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr&#'#,78')+'6%97(.r]^Pdr^dr&%.7=6,++,7)/=),+%(.6,)'=,&&,789#&.4! !

V%#'&)$;! :$)! b]^Pfc;! >#(245! %3$'%! 2%'! %'7)'&! %(-&6,)'! 124+'),0$4$&$'%n;! FG&(

Z",L&$B*=0",;! X'&)$'1'5! (+! ^P! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr&#'7(+1')%,&$(+97(.r%#(245=%3$'%=2%'=%'7)'&=%(-&6,)'=124+'),0$4$&$'%=

ffff^!

W,+5'%;!E$44$,.!J9m!B(%+');!X$7#,)5!U9!bPQdfc;!FG&(;%","@0%(!=$#%=#$&("?(F"$=(T*D;!

A,.0)$5*';!JU\!Y,)1,)5!?+$1')%$&/!B)'%%9!

W,6%(+;!S6,+!b]^PQc;!Z",?&$&,%&(.&8"$='(."#,>=*/C&(E0B%#BB0",(",(E0B0,?"$@*=0",(

0,([N$*0,&7(X(/,4!?+$&'5!>')1$7'%!L+%&$&2&'!-()!O'-'+7'!,+5!>'72)$&/!>&25$'%;!?V!

W'.4'/;!J,)8m!J7[(6,+;!O,1$5! bPQQdc;!W'*,4! L.34$7,&$(+%!(-!:'&6()8!S7(+(.$7!

S--'7&%;!Z*C0?"$,0*(T*D(.&L0&D7(:(9!da;!339!`fQ!--9( !



! <=G!

W$0$78$;!J,)&$+m!U04(+;!W$44$,+m!E'00;!"$.!b]^PDc;!FG&(E&?&,>&$YB(E0C&@@*'(ZG*$=0,M(

*(Z"#$B&(F"D*$>(ZK/&$B&%#$0=K;!XU:O!A()3(),&$(+;!>,+&,!J(+$7,(

W$7#&.,+;!O(2*m!B(%+');!S)$7!b]^^ac;!Y(45$+*!L+&')+'&!>')1$7'!B)(1$5')%!U77(2+&,04';(

!#8$&@&(Z"#$=(;%","@0%(.&L0&D7(N(49!P`;!339!]]P=]DQ!

W$+5%,/;!F(+!X9!b]^P_c;!>&2H+'&!,+5!&#'!W$.$&%!(-!A/0')!E,)-,)';!!&%#$0=K(!=#>0&B;!N(49!

]];!:(9!_;!339!_aD=`^`!

J,2)2%#,&;!U4,+,! b]^P_c;!E0B%C"B#$&("?( !&%#$0=K(X#C,&$*/0C0=0&B'(T&M*C( *,>(;=G0%*C(

WBB#&B7!W(+5(+!Y'$5'40')*!:'6!Z()8!O()5)'7#&\!>3)$+*')!

J,/');!F(+,&#,+!b]^Pdc;![(1')+.'+&!Y,78$+*;!FG&( *̀C&(T*D(]"#$,*C7(N(49!P]f;!:(9!

_;!339!`Q^=fdf!

J7A(++'44;! >&'1'! b]^^`c;! Z">&( Z"@8C&=&'( H( 8$*%=0%*C( G*,>/""N( "?( B"?=D*$&(

%",B=$#%=0",;!J$7)(%(-&!B)'%%;!X'5.(+5;!E,%#$+*&(+!

:,5');!X,43#!bPQaDc;![,B*?&(*=(H,K(!8&&>'(FG&(E&B0M,&>SW,(E*,M&$B("?(FG&(H@&$0%*,(

H#="@"/0C&;![)(%%.,+!B204$%#')%;!:'6!Z()8!

:,8,%#$.,;!S44'+m!E,))$78;!F(0/!b]^P]c;!>&2H+'&!E,%!E()8!(-!?9>9!,+5!L%),'4$!SH3')&%;!

M--$7$,4%! >,/9! J*BG0,M=",( V"B=;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr66696,%#$+*&(+3(%&97(.r6()45r+,&$(+,4=%'72)$&/r%&2H+'&=6,%=6()8=(-=

2%=,+5=$%),'4$='H3')&%=(--$7$,4%=%,/r]^P]r^ar^Pr*FxU4+S/a?}%&()/9#&.4(

B')4)(&#;!:$7(4'm!>,+*');!O,1$5!b]^Pfc;!Y,78%!),$%'!-',)!(1')!:9>9U9@%!#(45!(+!7/0')=!

6',3(+%;! ^`( F0@&B;! ]d! F2+'! ]^Pf;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr6669+/&$.'%97(.r]^Pfr^ar]dr&'7#+(4(*/r),+%(.6,)'=+%,=#,78$+*=

&((4%9#&.4!

B#$43;!A,&#')$+'!b]^]^c;!>&,&'=%3(+%()'5!#,78')%!z&)/$+*!&(!%&',4!7()(+,1$)2%!1,77$+'!

%'7)'&%@;! FG&( F0@&B7( ^D( J,/! ]^]^;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr6669&#'&$.'%97(928r,)&$74'r%&,&'=%3(+%()'5=#,78')%=&)/$+*=&(=%&',4=

7()(+,1$)2%=1,77$+'=%'7)'&%=.).)4T7%&(

B$78');!X,+5,4!b]^^`c;!A/0')!>'72)$&/\!M-!Y'&')(*'+'$&/!,+5!U2&,)8/;!L+!G((8\![),5/;!

J,)8! R9m! B,)$%$;! R),+7'%7(! b]^^`c\! FG&( T*D( *,>( ;%","@0%B( "?( ZK/&$B&%#$0=K7(

A,.0)$5*'!?+$1')%$&/!B)'%%;!339!PPD=P`^(

B$+5/78;! X(0')&m! X20$+-'45;! O,+$'4! b]^^Pc;!A0%$"&%","@0%B( 1U$%( &>0=0",67( B)'+&$7'!

Y,44!L+&')+,&$(+,4!L+79!

B(4$+%8/;! U9! J$&7#'44! bPQd^c;! >&)$7&! 4$,0$4$&/! 1%9! +'*4$*'+7'! $+! ,! .,)8'&! %'&&$+*;!

U.')$7,+!S7(+(.$7!X'1$'6;!N(49!f^;!339!_a_=_f^!



! <=D!

B(4$+%8/;!U9!J$&7#'44m!A#';!Z('+=V((!bPQQPc;!O'7(234$+*!4$,0$4$&/\!(3&$.,4!$+7'+&$1'%!

-()!7,)'!,+5!4$&$*,&$(+;!.H^E(]"#$,*C("?(;%","@0%B;!N(49!]];!339!Da]=Df^! !

B)'%$5'+&@%!X'1$'6![)(23!b]^P_c;!T0/&$=K(*,>(!&%#$0=K(0,(*(ZG*,M0,M(J"$C>'(.&8"$=(

*,>( .&%"@@&,>*=0",B( "?( =G&( V$&B0>&,=YB( .&L0&D( a$"#8( ",( W,=&CC0M&,%&( *,>(

Z"@@#,0%*=0",B( F&%G,"C"M0&B;! X'&)$'1'5! (+! ^D! O'7'.0')! ]^]^;! -)(.!

#&&3%\rr(0,.,6#$&'#(2%'9,)7#$1'%9*(1r04(*r]^P_rP]rPdr4$0')&/=,+5=%'72)$&/=

7#,+*$+*=6()45( (

B23$44(! W()'+T(! b]^Pfc;! !"?=D*$&( X#C,&$*/0C0=0&B( E0B%C"B#$&'( FG&( ;#$"8&*,(

T*,>B%*8&;(ASB>;!_P!F24/!]^Pf;!G)2%%'4;!X'&)$'1'5!(+!^D!O'7'.0')!]^]^;!-)(.!
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