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<?.\&HS)*L%M&#*&\.."&1,.1%,U%M&\#$S&UA%9&M$,%MM&)*"&
%*a#,.*A%*$

B=Q=7&
B=QJ6

5%L0?),&$)?X&C
<)*"#%&D%&:.*$%&
Y&)?F

V*p0%*H%&.-&\.."&1.,.M#$(&.*&\#*"&#*M$,0A%*$M

B=QJ6&
B=Q67

5%L0?),&$)?X&6 K,$S0,&+)$]&Y&)?F
`S%&\.."&.-&$S%&!?%H$,#H&L0#$),Q&K&A%HS)*#H)?&)*"&1%,H%1$0)?&
"%MH,#1U.*

B=Q67&
BJQ76

5%L0?),&$)?X&I K?lM&<$,)Z%&Y&)?F
KMM%MMA%*$&.-&A.#M$0,%@"%1%*"%*$&a#',)U.*)?&1,.1%,U%M&.-&
,.M%\.."

BJQ76&
BCQJ7

@A*&7!<($

BCQJ7&
B6Q77

R.,XMS.1&V&
2=>

2E,.01B>Q&VMS#")&&&&&&&&&&&&&&&@&&&&&&&&&&&&&&&2E,.01=>Q&E#?&"%&Ka)??%&&@&&2E,.01J>Q&<)?%*M.*&

B6Q77&
B6QJ7

R.,XMS.1&V&
2=>

2E,.01B>Q&x),%&4.S)Z)'#(%S&&&&@&&&&2E,.01=>Q&4#HS)0"&&&&@&&&&&&2E,.01J>Q&+.#"%a#*&

B6QJ7&
BIQ77

-',$$!./$)0

BIQ77&
BIQJ7

R.,XMS.1&VV&
2=>

2E,.01B>Q&+.#"%a#*&&&&&&&&@&&&&&&&2E,.01=>Q&VMS#")&&&&&&@&&&&&&&2E,.01J>Q&E#?&"%&Ka)??%&

BIQJ7&
BPQ77

R.,XMS.1&VV&2> 2E,.01B>Q&4#HS)0"&&&&&&&@&&&&&&&2E,.01=>Q&<)?%*M.*&&&&@&&&2E,.01J>Q&x),%&4.S)Z)'#(%S

BPQ77&
BPQB6

5%L0?),&$)?X&P 4),H.&G#.,)a)*U
%̀HS*.?.L#H)?&)*)?(M#M&.-&%),?(&\.."%*&A0M#H)?&#*M$,0A%*$MQ&)&
H.*$,#'0$%&$.&$S%&"%q*#U.*&.-&$,)"#U.*)?&X*.\?%"L%&M(M$%AM
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2B>&+.M$%,Q&

= &)<<)$%I#/M%Y&)?Fe%^'M%,a#*L&MUr*%MM&a),#)'#?#$(&#*&,%%"&H)*%&2K,0*".&".*)i>&)*"&$S%&,%M0?U*L&

a#',)U.*)?&,%M1.*M%&0M#*L&q*#$%&%?%A%*$&A."%?#*L&

= &'M0?"<#%&'$*"#$%Y&)?F9&U$?%Q&k&:S),)H$%,#MUHM&.-&y,%M.*)*H%&\.."y&)M&a#%\%"&'(&a#.?#*&A)X%,M&.,&'(&\.."&

MH#%*UM$M&m&

= F#$"<'%3''T%IA),?$),A'A"%Y&)?Fe%4.")?&K*)?(M#M&.-&$S%& )̀,&5%M.*)*H%&N.i&3M#*L&G#*#$%&!?%A%*$&4%$S."%%


2=>Q&R.,XMS.1&M%MM#.*&V&Y&VV&

f :'<"#*% 7"*% 1#% 8L'**#& 2<1)*#MS& A)M$%,& L0#$),A)X%,>9& ".H0A%*$),(& A.a#%& .*Q& E,)*)")& L0#$),@A)X#*L& )M&

#*$)*L#'?%& S%,#$)L%Q& $S%& $,)"#U.*)?& MHS..?& .-& E,)*)")& L0#$),@A)X%,M& )*"& HS),)H$%,#MUHM& )M& )& MHS..?9&
H.*M$,0HU.*&1,.H%MM&)*"&A.M$&$,)"#U.*)??(&)*"&H.AA.*?(&0M%"&\.."&'(&L0#$),@A)X%,M&.-&E,)*)")F!

f -$0<)%3'*#<,)<& 2G,%*HS&A)X%,&.-& $,)"#U.*)?&)*"&%),?(&A0M#H&.'.%M>9&"%A.*M$,)U.*v$)?X&.-Q& ,̀)"#U.*)?&

)*"&%),?(&A0M#H&.'.%MQ&"%M#L*&)*"&A)X#*L&1,.H%MM&.-&".0'?%&,%%"M&)*"&.-&$S%&'.,%F&!

f 3'/'1%f'$#%6)A'U'("H#A&2V,)*#)*&?0$%M& )̀,&)*"&<%$),&A)X%,>9&"%A.*M$,)U.*&)*"&%iS#'#U.*&.-Q&R.."&)*"&

A)X#*L&$%HS*#/0%M&.-&+%,M#)*&?0$%M& )̀,&)*"&<%$),&

f I'G,0H),A"% +,A"1'% 2W)1)*%M%& +,.-%MM.,9& A)X%,& .-& W)1)*%M%& ?0$%M>9& %iS#'#U.*v$)?X& .-Q& R.."& HS.#H%& )*"&

A)X#*L& $%HS*#/0%M&.-& W)1)*%M%& ?0$%&N#\)& -.,&"#r%,%*$&A0M#H)?& ,%1%,$.#,%MQ& <)$M0A)&N#\)9&E)L)X0&N#\)&
)*"&<S#X0Z%*&N#\)&

f 
f O#**H%!)"1#L"<& 2G,%*HS&'.\@A)X%,>9&%iS#'#U.*&.*Q&_#a%,M#$(&.-&\.."M&)*"&A%)M0,#*L&$%HS*#/0%M& #*&'.\&

A)X#*LF&

f -#$<'$1%6"?A'01&2G,%*HS&M)\(%,&M1%H#)?#Z%"&#*&\.."&-.,&A0M#H)?&#*M$,0A%*$>9&%iS#'#U.*v$)?X&.*Q& &<%%#*L&

$S%&$,%%M9&z&-.,&$S%&\.."F&&

2J>Q&E)?)&"#**%,&{&H.*H%,$&.-& .̀,*)A)#&
`S%& E)?)& "#**%,& #M& G3DD& '0$& #$& #M& MU??& 1.MM#'?%& $.& H.A%& -,.A& ==S& $.& $S%& H.*H%,$& .-& .̀,*)A)#& -.,& B7|v
1),UH#1)*$F&



BPQB6&
BPQ=6

5%L0?),&$)?X&O
;).X.&
4)$M0()A)

V*$,."0HU.*&.*&W)1)*%M%&M(M$%A&.-&V:o&2V*$)*L#'?%&:0?$0,)?&
o%,#$)L%>

BPQ=6&
B8QJ7

5.0*"&$)'?%M&)*"&"#MH0MM#.*M

BOQ77&
77QC6

B)%)!+6**$/!=CD@@?!E!&'*&$/4!'F!G'/*)()6!=H?

�14



6S87-$%&'BB)*'+,'-./).01.2'

' 3'4""$'67:%6!:#6-;'P5#5-S5#>;'T%7#5-S:-'%#$'=%9U8:7'3'


2B>&+.M$%,Q&

= >#'<%7.$'$1%Y&:)$S%,#*%&E],),"Q&R.."&q*#MS%M&0M%"&'(&$,)"#U.*)?&M.H#%U%M&#*&K-,#H)&)*"&.H%)*#)9&)*"&'(&

!0,.1%)*&1%,#."&-0,*#MS#*LM&,%M$.,%,M&

= 6'$T<%I)L'$"P&Y&)?FQ&K*$S,.1.A%$,#H&,%M%),HS&.-&$S%&)"0?$&1.10?)U.*&)*"&#$M&)11?#H)U.*M&#*&),HS#$%H$0,%9&

#*$%,#.,M&)*"&-0,*#$0,%%





78Q77&

7OQ77
#$%&'($!)*+!&',$$

7OQ77&

7OQB6
V*$,."0HU.*&M1%%HS&2!*L?#MS9&W)1)*%M%9&G,%*HS>

7OQB6&

B7Q77
I#HO)G#%] D""?A"%2('G'H'

D;#?G,%)Q%'E"<E%'<1%)Q%'MM*"#1%G$#'G/#<G,%)$%L'$<",A#,%)<%GA#%MAH,"?'*%'<1%

'?)0,T?'*%M$)M#$T#,%)Q%X))1

B7Q77&

B7QB6
5%L0?),&$)?X&B

_)*#%?)&

%̀M),.a)&Y&)?F
V*p0%*H%&.-&H?)MM#H&q*#MS%"&M0,-)H%M&.-&A)MM#a%&\.."&.*&#*"..,&%*a#,.*A%*$

B7QB6&

B7QJ7
5%L0?),&$)?X&= 4#(0X#&4)$M0. ;)$0,)?&)*"&)HH%?%,)$%"&)L#*L&.-&Z%?X.a)&2x%?X.a)&M%,,)$)&4)X#*.>&\.."

B7QJ7&

B7QC6
5%L0?),&$)?X&J

_%?1S#*%&W0??#%*&

Y&)?F

o(L,.@A%HS)*#H)?&'%S)a#.0,&.-&\.."%*&1)*%?M&-,.A&H0?$0,)?&S%,#$)L%Q&%r%H$&.-&

)&H.)$%"&-)H%&

B7QC6&

B7Q66
G?)MS )̀?XM W%)*&E],),"&2B>&e&4),U*&h.a),#X&2B>

B7Q66&

BBQ=6
-',$$!./$)0!1!2'34$/!5$336'*

BBQ=6&

BBQ66
5)<E%G'*P >),#MA%7$"* SA#%,A'M#%/#/)$H%)Q%X))1e%GA#$/'*%,)b#<"<E%'<1%A#'G%(#<1"<E

BBQ66&

B=QB7
5%L0?),&$)?X&C <),)&5.'#*M.* 4."%,*&<1)?U*L

B=QB7&

B=QC7

R.,XMS.1&V&

2=>
2E,.01B>Q&G,)*n.#M&+%,%L.&&&&&&&&&&&&&&&&&&&&&&&&&@&&&&&&&&&&&&&&&&&&&&&&&&&&2E,.01=>Q&5(.M)X0& )̀X%")&&&&&&

B=QC7&

BJQB7

R.,XMS.1&V&

2=>
2E,.01B>Q&;#H.?)M&E#??%M&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&@&&&&&&&&&&&&&&&&&&&&&&&&&&2E,.01=>Q&N%,*)"%w%&N)X%M&

BJQB7&

BCQJ7
@A*&7!<($

BCQJ7&

B6Q77

R.,XMS.1&VV&

2=>
2E,.01B>Q&5(.M)X0& )̀X%")&&&&&&&&&&&&&&&&&&&&&&&&&&@&&&&&&&&&&&&&&&&&&&&&&&&&&2E,.01=>Q&;#H.?)M&E#??%M&&

B6Q77&

B6QJ7

R.,XMS.1&VV&

2=>
2E,.01B>Q&N%,*)"%w%&N)X%M&&&&&&&&&&&&&&&&&&&&&&&@&&&&&&&&&&&&&&&&&&&&&&&&&2E,.01=>Q&G,)*n.#M&+%,%L.&&&&&&&&&&&

B6QJ7&

BIQJ7
5.0*"&$)'?%M&)*"&H.*H?0M#.*&.-&$S%&M(A1.M#0A&

BIQJ7&

B8QJ7
N%L#**#*L&.-&?)'.,)$.,(&a#M#$M&#*&=&L,.01MQ&D4E:&)*"&:V5K_&2J>

BOQ77&

=JQ77
IA36&)%!$J$*4!6*!47$!7634'/6&)%!&$*4/$!'F!I'*49$%%6$/!=K?!!!!!!!!!!!!L!CD@@!L
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2=>Q&R.,XMS.1&M%MM#.*&V&Y&VVQ&

f VH),'P0% S'P#1'& 2W)1)*%M%& +,.-%MM.,& .-& q*%& H)'#*%$& A)X#*L>& )*"& Y0P"% 8H'(#& 2%i1%,$& W)1)*%M%&

\.."$0,*%,>9& %iS#'#U.*& )*"& 1.$%*U)??(& "%A.*M$,)U.*& .*Q& k& `S%& 0M%& .-& $,)"#U.*)?& W)1)*%M%& H.)U*LQ&
3,0MS#&m&

f F$'<^)",%!#$#E)& 2G,%*HS&,%M$.,%,&.-&1)#*U*L&)*"&$%)HS%,&.*&a),*#MS%M>9&$)?Xv%iS#'#U.*&.*Q&k&_#a%,M#$(& #*&

a),*#MS%M&,%H#1%M&)*"&'.$)*#H)?&.,#L#*&.-&#*L,%"#%*$M&m&

f -#$<'1#g#% -'?P#,& 2G,%*HS& H)'#*%$& A)X%,9& M1%H#)?#M$& #*& %0,.1%)*& $,)"#U.*)?& a),*#MS>9& %iS#'#U.*& )*"&

1.$%*U)??(&"%A.*M$,)U.*&.*Q&k&`S%&$,)"#U.*)?&$%HS*#/0%&.-&G,%*HS&+.?#MS&#*&H)'#*%$&A)X#*L&m&

f O"?)*',%7"**#,&2G,%*HS&a#.?#*&A)X%,>9&%iS#'#U.*&)*"&1.$%*U)??(&"%A.*M$,)U.*&.*Q&k&`S%&A0?U1?%&M$%1M&.-&

\.."&q*#MS#*L9&a),*#MS#*L&)*"&1)U*)&#*&a#.?#*&A)X#*L&m&

2J>&}#M#$M&.-&\.."&?)'.,)$.,(&2)0"#%*H%&"#a#"%"&#*&=&L,.01M>Q&
G.,&$S.M%&\S.&),%&#*$%,%M$%"&\%&1,.1.M%&$.&a#M#$M&$S%&~(?),#0A&)*"&M)\A#??&.-&:V5K_&2 ,̀.1#H)?&\.."M>&)*"&
$S%&R.."&$%)A&.-&$S%&D4E:&2%i1%,#A%*$)?&,..AM>F&&

2C>Q&40M#H)?&%a%*$Q&G3DD&
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KEYNOTE SPEAKERS

François Calame 
« Pre Industrial Timber Framing », Monday 8 (09:20 - 10:05) 

Email: francois.calame@culture.gouv.fr

G,)*n.#M&:)?)A%&#M&%$S*.?.L#M$&)$&$S%&5%L#.*)?&:0?$0,)?&Kr)#,M&_#,%H$.,)$%&.-&311%,&
;.,A)*"(&2;.,$S&.-&G,)*H%>F&o%&H.A1?%$%"&S#M&+S_9&-,.A&!o!<<&2<HS..?&.-&o#LS%,&
<$0"#%M& #*& <.H#)?& <H#%*H%M9& +),#M>& #*& BO8J9& \#$S& )& "#MM%,$)U.*& k& )& M$0"(& .*& ,0,)?&
H),1%*$,(&#*&G,)*H%&mF&&
o%& S)M& '%%*& #*$%,%M$%"& )*"& ,%M%),HS#*L& #*$.& H),1%*$,(& -.,& )& ?.*L& UA%9& )*"& S)M&
M$0"#%"& $S%& 1,)HUH%M& .-& L%*%,)U.*M& .-& H,)sM1%.1?%F& o%& S)M& q?A%"& )*"&
1S.$.L,)1S%"&H),1%*$%,M&)$&\.,X&#*&G,)*H%9&<\%"%*9&5.A)*#)9&$S%&:Z%HS&5%10'?#H9&
`0,X%(9&%$HF9&-,.A&$S%&)H$&.-&-%??#*L&$S%&$,%%&)??&$S%&\)(&$.&$S%&)MM%A'?(&)*"&,)#M#*L&
.-& -,)A%M&)*"&S.0M%MF&o%&S)M&)?M.& H.??%H$%"&)HH.0*$M&)'.0$& H,)s&X*.\?%"L%9& $S%&
1,.-%MM#.*&)*"&S.\&#$&#M&1.,$,)(%"9&#*H?0"#*L&S.\&$,%%M&),%&HS.M%*9&$S%&,#LS$&UA%&$.&
-%??&$S%A9&$S%&),$&.-&$S%&<H,#'%&<(M$%A9&$.11#*L@.r&,#$0)?M9&)*"&M.&.*F&
G,)*n.#M& :)?)A%& S)M& H.*$,#'0$%"& )*"& S#M& "%%1?(& #*a.?a%"& #*& A)*(& A%%U*LM& .-&
H),1%*$%,M& )*"& H.??%HUa%& 1,.g%H$M& )M& -.,& %i)A1?%& $S%& k& :S),1%*U%,M& M)*M&
G,.*Ul,%M&m&.-&\S#HS&S%&#M&$S%&#*MUL)$.,&2#$&#M&)*&#*$%,*)U.*)?&*%$\.,X&.-&)'.0$&C7&
MX#??%"&H),1%*$%,M>F&o%&S)M&)?M.&10'?#MS%"&M%a%,)?&'..XM&)'.0$&H),1%*$,(F&

G#,M$& .-& )??9& G,)*n.#M& :)?)A%& #M& 1)MM#.*)$%& -.,& H),1%*$,(& \.,X& )*"& $%HS*#/0%M9& )*"& S%?1& #*& A)*(& \)(& $.&
1,%M%,a%&$S%&S)*"&X*.\?%"L%&-,.A&G,)*H%&)*"&.$S%,&H.0*$,#%MF&&

2R%'M#$%Q&Sw1Qvv\\\F%*FHS),1%*U%,MFH0?$0,%F-,v>

Hiroyuki Yamamoto 
« Internal stress and dimensional instability of wood - a scientist's view », 

Monday 8 (11:35 - 12:20) 
Email: hiro@agr.nagoya-u.ac.jp

o#,.(0X#&b)A)A.$.9&'.,*&#*&W)1)*&K0L0M$&BOIB9&.'$)#*%"&)&+S_&'.$S&-,.A&;)L.()&
3*#a%,M#$(& #*& KL,#H0?$0,)?& <H#%*H%& #*& BOOJ& )*"& -,.A& b)A)*)MS#& 3*#a%,M#$(& #*&
!*L#*%%,#*L&<H#%*H%&#*&=77CF
o%&M$),$M&S#M&)H)"%A#H&H),%%,&)M&5%M%),HS&KMM.H#)$%&#*&BO88F&<#*H%&BOO6&#*&;)L.()&
3*#a%,M#$(9&q,M$&)M&KMM.H#)$%&+,.-%MM.,&.-&\.."&1S(M#HM&$S%*&-,.A&=77I&)M&+,.-%MM.,&
.-&N#.A)$%,#)?&+S(M#HMF
o#M& ,%M%),HS& H.a%,M& )& \#"%& MH.1%& .-& \.."& MH#%*H%9& 1),UH0?),?(& H.*H%,*#*L& $,%%&
L,.\$S& M$,%MM%M& )*"& ,%?)$%"&1,.'?%AM9&A%HS)*#HM& .-&\.."& )$& $S%&UMM0%& )*"& H%??&
\)??& ?%a%?9& /0)?#$(& )*"& A)$0,)U.*& .-& $,.1#H)?& -)M$@L,.\#*L& $,%%& M1%H#%MF& o%& S)M&

10'?#MS%"& )'.0$& O7& ),UH?%M& #*& 1%%,@,%a#%\%"& g.0,*)?M& 2%i9& W.0,*)?& .-& R.."& <H#%*H%9& R.."& <H#%*H%& )*"&
%̀HS*.?.L(9&o.?Z-.,MHS0*L9&K**)?M&.-&G.,%M$&<H#%*H%M9&%$HF>F&o%&)?M.&H.*"0H$M&)&?.$&.-&,%M%),HS&#*&&<.0$S@!)M$&
KM#)&)*"&<.0$S&KA%,#H)F&&
o%&\)M&#*a#$%"&1,.-%MM.,&#*&=77P&#*&:;5<@4.*$1%??#%,&3*#a%,M#$(&=&#*&G,)*H%9&)*"&#*&=7BJ&)*"&=7BC&)&:K+!<&
V*a#$%"&+,.-%MM.,&#*&G%"%,)?&3*#a%,M#$(&.-&<).&:),?.M9&N,)Z#?F
o#,.(0X#&b)A)A.$.&#M&)&-%??.\&.-&$S%&V*$%,*)U.*)?&KH)"%A(&.-&R.."&<H#%*H%&M#*H%&=77PF&
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Mechtild Mertz
« The wood species in Japanese craft and carpentry », 

Tuesday 9 (09:15 - 10:00) 
Email: mechtild.mertz@free.fr

Ks%,&S)a#*L&$,)#*%"&)M&)&H)'#*%$A)X%,&)*"&-0,*#$0,%&,%M$.,%,&#*&E%,A)*(9&4%HSU?"&
4%,$Z& "%H#"%"& $.& 10,M0%& W)1)*%M%& M$0"#%M& )*"& !)M$& KM#)*& K,$& o#M$.,(& )$& $S%&
3*#a%,M#$(& .-& o%#"%?'%,L& )*"& $S%& <.,'.**%& 2+),#M& V}>F& & <S%& )?M.& M$0"#%"& \.."&
)*)$.A(&)$&$S%&+#%,,%&%$&4),#%&:0,#%&3*#a%,M#$(&2+),#M&}VV>F&RS#?%&\.,X#*L&$.\),"M&)&
+S_&#*&%$S*.'.$)*(&-,.A&$S%&;)U.*)?&40M%0A&.-&;)$0,)?&o#M$.,(9&+),#M9&MS%&H)A%&
$.& W)1)*& $.& #*$%,a#%\& \.."& H,)sMA%*& 0*"%,& $S%& )0M1#H%M& .-& h(.$.& 3*#a%,M#$(uM&
5%M%),HS& V*MU$0$%& -.,& <0M$)#*)'?%& o0A)*.M1S%,%& 2-.,A%,?(& $S%& R.."& 5%M%),HS&
V*MU$0$%>F&

<S%&10'?#MS%"&*0A%,.0M&%MM)(M&.*&\.."& #"%*UqH)U.*&.*& $%A1?%& M$,0H$0,%M9&%iH)a)$%"&\.."%*& ,%A)#*M9&
)*"& W)1)*%M%& )*"& :S#*%M%& N0""S#M$& MH0?1$0,%M& -.,& !0,.1%)*& )*"& 3<@KA%,#H)*& A0M%0AM9& M0HS& )M& $S%&
4%$,.1.?#$)*&40M%0A& .-& K,$& #*& ;%\& b.,X& )*"& $S%& <A#$SM.*#)*& V*MU$0U.*& #*&R)MS#*L$.*F& <S%& 10'?#MS%"&
R.."&)*"& ,̀)"#U.*)?&R.."\.,X#*L&#*&W)1)*&2^$M09&=7BB>9&\S#HS&"%MH,#'%M&\.."H,)s&#*&W)1)*&$S,.0LS&$S%&
%(%M&.-&H,)sMA%*F&`S#M&'..X&H.*$)#*M&)&L?.MM),(&.-&\.."\.,X#*L&$%,AM&)M&\%??&)M&)*&)11%*"#i&.-&W)1)*%M%&
UA'%,&*)A%M9&'.$S&#*&W)1)*%M%9&!*L?#MS9&G,%*HS9&)*"&E%,A)*F&
+,%M%*$)U.*Q&&
N)M%"&.*&#*$%,a#%\M&\#$S&)&\#"%&,)*L%&.-&W)1)*%M%&H,)sMA%*9&V&\#??&"%MH,#'%&$S%&A)$%,#)?M9&$%HS*#/0%M9&
*.A%*H?)$0,%9&)%M$S%UH&1,#*H#1?%M9&)*"&H0?$0,)?&a)?0%M&.-&$S%&a),#.0M&\.."H,)s&q%?"M9&$S0M&MS.\#*L&$S%&
$%HS*#H)?&)*"&M(A'.?#H&1,.1%,U%M&.-&W)1)*%M%&\.."F&V*&)&M1%H#)?&-.H0M&V&\#??&-0,$S%,&"%MH,#'%&$S%&,#HS&
1)*.1?(&.-&\.."&M1%H#%M&0M%"&#*&$S%&a),#.0M&q%?"M&.-&$,)"#U.*)?&H),1%*$,(&#*&W)1)*F

Patrick Perré 
« Wood drying fundamentals and trade-offs », Tuesday 9 (11:35 - 12:20) 

Email: patrick.perre@ecp.fr

+)$,#HX&+%,,]&26=&(%),M&.?">&#M&$S%&"#,%H$.,&.-&$S%&+,.H%MM&)*"&4)$%,#)?M&!*L#*%%,#*L&
D)'.,)$.,(&)$&!H.?%&:%*$,)?%&+),#MF&o%&S.?"M&$S%&U$?%&.-&#*L]*#%0,&%*&HS%-&"%M&+.*$M9&
"%M& !)0i& %$& "%M& G.,�$MF& 31.*& H.A1?%U*L& S#M& $,)#*#*L& )$& $S%& �H.?%& +.?($%HS*#/0%9&
)*"&$S%*&)$&$S%&�H.?%&;)U.*)?%&"0&E]*#%&50,)?9&"%M&!)0i&%$&"%M&G.,�$M9&S%&.'$)#*%"&
)&+S_&#*&1S(M#HM&)$&$S%&3*#a%,M#$(&.-&+),#M&_#"%,.$&#*&BO8P9&)*"&$S%*&H.A1?%$%"&S#M&
o_5& #*&A%HS)*#HMv%*%,L%UHM&)$& $S%& V*MU$0$&;)U.*)?&+.?($%HS*#/0%&"%&D.,,)#*%& #*&
BOO=F&&
o%& '%L)*& S#M& H),%%,& )$& :;5<9& )*"& $S%*& '%H)A%& )& +,.-%MM.,& )$& !;E5!G& #*&;)*H(9&

\S%,%& S%& $..X& 1),$& #*& $S%& H,%)U.*& .-& D!54KN& 25%M%),HS& D)'.,)$.,(& .*& R.."& 4)$%,#)?>& #*& =7779&
M0'M%/0%*$?(& )HU*L& )M& #$M& "#,%H$.,& -,.A& =776& $.& =778F& o%& \)M& $S%*& #*& HS),L%& .-& $S%& R.."9& N#.A)MM9&
N#.A)$%,#)?M& %̀)A& )$& D!5G^N& 2D)'.,)$.,(& .*& G.,%M$& )*"&R.."& 5%M.0,H%>9& )*"& S)M& '%%*& "#,%H$.,& .-& $S%&
DE+4&?)'.,)$.,(&M#*H%&<%1$%A'%,&=7B7F&
K0$S.,&.,&H.@)0$S.,&.-&BB6&),UH?%M& #*&1%%,&,%a#%\%"&10'?#H)U.*M9&BB&'..X&HS)1$%,M9&)M&\%??&)M&*0A%,.0M&
MH#%*UqH&H.*-%,%*H%&1)1%,M9&S%&#M&)?M.&$S%&,%H#1#%*$&.-&$\.&#*$%,*)U.*)?&)\),"MF&
+)$,#HX&+%,,]&#M&\%??@X*.\*&-.,&S#M&,%M%),HS&.*&\.."&1S(M#HM&)*"&1,.H%MM%M9&)*"&1),UH0?),?(&.*&\.."&",(#*LF&
o#M&H0,,%*$&1,.g%H$&)$& $S%&DE+4&D)'.,)$.,(& #M& $.&1,.A.$%&M0M$)#*)'?%&"%a%?.1A%*$& #*&$S%&q%?"&.-&1,.H%MM&
)*"&A)$%,#)?M& %*L#*%%,#*LQ& �$.&".&A.,%&.,& '%w%,&\#$S& ?%MM9& )*"&\#$S& ,%*%\)'?%& ,%M.0,H%MF�&o#M& MH#%*UqH&
1,.g%H$&,%a.?a%M&),.0*"&$\.&A)#*&)i%MQ&M.'%,&1,.H%MM%M&#*&A)w%,&)*"&#*&%*%,L(9&)*"&$S%&0M%&.-&'#.A)MM&)*"&
\S#$%&'#.$%HS*.?.L#%MF&
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David Van Edwards
« The Wooden Economy - Logistics solutions for Lutemakers », 

Wednesday 10 (09:00 - 09:40) 
Email: lutes@vanedwards.co.uk

_)a#"&})*&!"\),"M&#M&)&?0$%A)X%,&#*&;.,\#HS&2!*L?)*">&)*"&H.*"0H$M&,%M%),HS&#*$.&

$S%& S#M$.,(& .-& !0,.1%)*& ?0$%M& )*"& ?0$%A)X#*L& $%HS*#/0%MF& V*#U)??(& )& MHS.?),& )*"&
3*#a%,M#$(&?%H$0,%,&#*&%),?(&!*L?#MS&?#$%,)$0,%9&_)a#"&})*&!"\),"M&A)"%&S#M&q,M$&?0$%&
#*&BOIP9&)$&)&UA%&\S%*&A.M$&.-&$S%&'0#?"#*L&HS),)H$%,#MUHM&)*"&$%HS*#/0%M&S)"&(%$&
$.& '%& ,%@"#MH.a%,%"F& <#*H%& $S%*& S%& S)M& M$0"#%"& )??& .a%,& !0,.1%& %i)A#*#*L& )*"&
A%)M0,#*L& $S%& -%\& M0,a#a#*L& ?0$%M& #*&A0M%0AM&)*"&1,#a)$%& H.??%HU.*M& #*&.,"%,& $.&
%*S)*H%&$S%&0*"%,M$)*"#*L&.-&$S#M&A.M$&M0'$?%&)*"&'%)0U-0?&#*M$,0A%*$F&&o%&\,#$%M&
%i$%*M#a%?(&.*&$S%&?0$%&#*&),$9&\S%,%&M.A%&.-&S#M&#*M#LS$M&#*$.&$S%&#H.*.L,)1S(&.-&$S%&
#*M$,0A%*$&S)a%&)""%"&$.&$S%&0*"%,M$)*"#*L&.-&$S%&?0$%&#*&M.H#%$(F&&
o%& #M& H.*a#*H%"& .-& $S%& #A1.,$)*H%& .-& MS),#*L& $S%& X*.\?%"L%& S%& S)M& )H/0#,%"&
$S,.0LS& $S%M%&(%),M&.-& ,%M%),HS&)*"&%i1%,#%*H%& #*& $S%&\.,XMS.19&)*"&S%& $%)HS%M&
?0$%@A)X#*L&'.$S&)$&S#M&.\*&\.,XMS.1&#*&;.,\#HS&)*"&)$&M0AA%,&MHS..?M&#*&!0,.1%&
)*"&$S#M&(%),&-.,&$S%&q,M$&UA%&#*&KA%,#H)F&
_)a#"&})*&!"\),"M&#M&H0,,%*$?(&+,%M#"%*$&.-&$S%&D0$%&<.H#%$(&#*&!*L?)*"F&
D#X%&A)*(& .$S%,& ?0$S#%,M& S%& #M& )\),%& .-& $S%& ,),#$(& )*"& a0?*%,)'#?#$(& .-& $S%&\.."M&

\S#HS& S)a%& '%%*&0M%"& $,)"#U.*)??(& '(& ?0$%@A)X%,M& $S,.0LS.0$& $S%& ?)M$& C& H%*$0,#%M9& )*"& $S%& *%%"& $.& q*"&
M0M$)#*)'?%&)?$%,*)Ua%M&\S#HS&),%&H)1)'?%&.-&1,."0H#*L&$S%&"%M#,)'?%&,%M0?$F&G.,&$S#M&,%)M.*&S%&#M&1),UH0?),?(&
1?%)M%"& $.& S)a%& '%%*& #*a#$%"& $.& M1%)X& )$& $S#M& H.*-%,%*H%& )*"& $.& S)a%& $S%& .11.,$0*#$(& $.& ?%),*& -,.A& $S%&
.$S%,&M1%)X%,MF

2R%'M#$%Q&Sw1Qvv\\\Fa)*%"\),"MFH.F0Xv>&

Kiyoko Motegi 
« The "sound of wood" in Japanese traditional music instruments and 

soundscape », 
Wednesday 10 (09:40 - 10:20) 
Email: motegi128@gmail.com

h#(.X.& 4.$%L#& #M& A0M#H.?.L#M$9& !A%,#$0M& +,.-%MM.,& -,.A& W.%$M0& 3*#a%,M#$(& .-&
!"0H)U.*&2;##L)$)&+,%-%H$0,%9&W)1)*>9&)s%,&,%H%*$?(&,%U,#*L&-,.A&K,#)X%&:.??%L%&.-&
!"0H)U.*&)*"&$S%&K,$MF&+,.-F&4.$%L#&#M&)*&%i1%,$&#*&W)1)*%M%&$,)"#U.*)?&A0M#H&)*"&
#*M$,0A%*$M&\#$S&)&1),UH0?),&#*$%,%M$&#*&$S.M%&M.0*"M&\S#HS&),%&.s%*&*%L?%H$%"&.,&
*.&?.*L%,&-.,A&)&1),$&.-&%a%,(")(&?#-%F&o%,&,%M%),HS&H.a%,M&M%a%,)?&q%?"MQ&
f& ,̀)*MA#MM#.*&.-&W)1)*%M%&A0M#H&#*&$S%&MHS..?&H0,,#H0?0A&
f&:.??%HU*L&.-&M)X%@A)X#*L&M.*LM&)*"&$,)*MA#MM#.*&.-&,%L#.*)?&1%,-.,A#*L&),$M&
f&40M#H& )*"& HS)*U*L& .-& 1011%$& $S%)$,%& yN0*,)X0y& )M& \%??& )M& h)'0X#& ')HXM$)L%&

A0M#H&#*M$,0A%*$M&
f&N0""S#M$&A0M#H&#*M$,0A%*$M&
f&W)1)*%M%&$,)"#U.*)?&M.0*"&M.0,H%M&
f&W)1)*%M%&A0M#H&#*M$,0A%*$M&)*"&M.0*"&M.0,H%M&#*&!F<F4.,M%&H.??%HU.*
<S%& #M&a%,(&A0HS& #*a.?a%"& #*& $S%&1,."0HU.*&)*"&"#,%HU.*&.-&H.*H%,$&1%,-.,A)*H%M&.-&A0M#HM& $S)$&%iS#'#$&
$,)"#U.*)?&A0M#H)?&M(*$)i&)*"&HS),)H$%,#MUHM9&1),UH0?),?(&W)1)*%M%&$S%)$,%&A0M#H&2MS%&M$),$%"&S%,&H),%%,&)M&
)MM#M$)*$& "#,%H$.,& )$& $S%& ;)U.*)?& `S%)$,%& #*& .̀X(.>F& <S%& #M& )?M.& #*a.?a%"& #*& g.#*$& ,%M%),HS& \#$S& MHS.?),M&
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)',.)"&,%L),"#*L&W)1)*%M%&A0M#HF&<S%&S)M&10'?#MS%"&M%a%,)?&'..XM&)*"&:_M&.*&W)1)*%M%&$,)"#U.*)?&A0M#H9&
A0M#H)?&#*M$,0A%*$M&)*"&M.0*"&M.0,H%MF&
`S%&HS),)H$%,#MUHM&.-&h#(.X.&4.$%L#uM&\.,X&#M&$S)$9&,)$S%,&$S)*&-.H0M#*L&.*&$,)"#U.*)?&),$M&$S)$&S)a%&'%%*&#*&
$S%& M1.$?#LS$9& S%,& ,%M%),HS& H%*$,%M& .*& ?%MM& a#M#'?%& A0M#H)?& L%*,%M& )*"& 1,)HUH%M& $S)$& #*& -)H$& -0*HU.*& )M&
#A1.,$)*$& M011.,$M& .-& $S%& \.,?"& .-& W)1)*%M%&A0M#HF& N(& M$0"(#*L& $S%& %i$,).,"#*),(& HS),)H$%,#MUHM& .-& $S%&
A)*(&A0M#H)?&#*M$,0A%*$M&-.0*"&$S,.0LS.0$&W)1)*&MS%&S.1%M&$.&?.H)$%&$S%&%MM%*H%&.-&W)1)*%M%&A0M#HF&

2R%'M#$%Q&Sw1QvvX#(.X.@A.$%L#FH.Av%*L?#MSv#*"%iFS$A?>&

Eiichi Obataya 
« Effects of aging and of applied treatments or varnishes on the physical and 

acoustical properties of wood », 
Thursday 11 (09:15 - 10:00) 

Email: obataya.eiichi.fu@u.tsukuba.ac.jp

:0,,#H0?0A&a#$)%Q&
BOOI&K\),"%"&$S%&"%L,%%&.-&+S_&-.,&)&$S%M#M&%*U$?%"&y+S(M#H)?&+,.1%,U%M&.-&:)*%&
2K,0*".&".*)i&DF>&3M%"&-.,&$S%&:?),#*%$&5%%"y&)$&h(.$.&3*#a%,M#$(F&
BOOI@BOO8& +.M$".H$.,)?& 5%M%),HS& G%??.\& 2R.."& 5%M%),HS& V*MU$0$%9& h(.$.&
3*#a%,M#$(>&
BOOO@=77B& KMM#M$)*$& +,.-%MM.,& 2V*MU$0$%& .-& KL,#H0?$0,)?& )*"& G.,%M$& !*L#*%%,#*L9&
3*#a%,M#$(&.-& M̀0X0')>&

=77=@=77J&+.M$".H$.,)?&5%M%),HS&G%??.\&24.*$1%??#%,&3*#a%,M#$(&VV>&
=77J@=776&+.M$".H$.,)?&5%M%),HS&G%??.\&2V*MU$0$%&.-&R.."& %̀HS*.?.L(9&KX#$)&+,%-%H$0,)?&3*#a%,M#$(>&
=776@1,%M%*$& KMM.H#)$%& +,.-%MM.,& 2E,)"0)$%& <HS..?& .-& D#-%& )*"& !*a#,.*A%*$)?& <H#%*H%M9& 3*#a%,M#$(& .-&
M̀0X0')>
+,%M%*$)U.*Q&&
G#,M$9&,%H%*$&q*"#*LM&.*&$S%&A%HS)*#H)?&)*"&)H.0MUH&1,.1%,U%M&.-&)L%"&\.."&),%&M0AA),#Z%"F&`S%&)"a%,M%&
%r%H$M&.-&)L%#*L&H)*&'%&%i1?)#*%"&'(&$S%&HS%A#H)?&HS)*L%M&#*&\.."&H.*MU$0%*$M9&'0$&H.*a#*H#*L&%i1?)*)U.*&
-.,& #$M& 1.M#Ua%& %r%H$M& S)M& *.$& '%%*& L#a%*& (%$F& <%H.*"9& $S%& 1.$%*U)?& .-& S%)$& $,%)$A%*$& )M& )& A%$S."& .-&
)HH%?%,)$%"& )L%#*L& #M& #*$,."0H%"F& `S%& S%)$& $,%)$A%*$& #M& )& 0M%-0?&A%$S."& $.& #A#$)$%& $S%& H.?.,& )*"& -,)L#?%&
*)$0,%&.-&)L%"&\.."9&'0$& #$& #M&MU??&"#TH0?$& $.&,%1,."0H%&$S%&%*U,%&HS),)H$%,#MUHM&.-&*)$0,)??(&)L%"&\.."F&
G#*)??(&$S%&%r%H$M&.-&a),*#MS&)*"&$S%&%iH%??%*$&1%,-.,A)*H%&.-&W)1)*%M%&?)H/0%,&20,0MS#>&),%&#*$,."0H%"F&
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LONG TALK SPEAKERS

Mathieu Peeters 
« Japanese Roof Geometry », Monday 8 (14:30 - 15:15) 

Email: mathieu.p78@gmail.com

V*M1#,%"& )*"& #AA%,M%"& #*&A)*(& H,)sM& -,.A& HS#?"S.."& '(& S#M& H,)sMA)*@
-)$S%,9&4)$S#%0&+%%$%,M&M$),$%"&S#M&\.."\.,X#*L&H),,#%,& #*&N%?L#0A9& $S%*&
#*& :)?#-.,*#)& -.,& .*%& .-& $S%& ?%)"#*L& '0#?"#*L& H.A1)*(& M1%H#)?#Z%"& #*&
,̀)"#U.*)?& W)1)*%M%&:),1%*$,(F&`S%,%9&0*"%,&$S%&$0$%?)L%&.-&M.A%&.-&$S%&
A.M$& $)?%*$%"& )*"& %i1%,#%*H%"& H,)sMA%*9& S%& ?%),*$& $S%& $%HS*#/0%M& .-&
W)1)*%M%& H),1%*$,(& H,)sMA)*MS#1&0*"%,& #$M&:!^&D%*&N,)HX%w&)*"&5(.M%#&

h)*%X.9&)&W)1)*%M%&$%)S.0M%&H),1%*$%,F&
V*& =7B=& 4)$S#%0& +%%$%,M& \%*$& ')HX& $.& N%?L#0A& )*"& H,%)$%"& S#M& .\*& H.A1)*(9& ^.M$%*R#*"& 2Sw1Qvv
\\\F%)M$\#*"F'%v>&[&)*&!)M$&R#*"& #*HF& M0'M#"#),(&[& #*&.,"%,& $.&.r%,&S#LS&/0)?#$(&\.."\.,X& $.&!0,.1%)*&
H?#%*$MF&&
^.M$%*R#*"& M1%H#)?#Z%M& #*& $,)"#U.*)?9& S)*"H,)s%"& H),1%*$,(& )*"& g.#*%,(F& V*& H.??)'.,)U.*&\#$S& $S%& H?#%*$M&
$S%(&,%)?#Z%&H0M$.A@&A)"%&\.."\.,XF&^.M$%*R#*"&H,%)$%M&'.$S&q*%?(&S)*"H,)s%"&-0,*#$0,%&)*"&H.A1?%$%&
),HS#$%H$0,)?&1,.g%H$MF&<#*H%&$S%&H,)sMA%*&.-&$S%&H.A1)*(&),%&$,)#*%"&)HH.,"#*L&$.&$S%&W)1)*%M%&$,)"#U.*&
$S%,%&\.,X&#M&M$,.*L?(&#*p0%*H%"&'(&#$M&)%M$S%UHM&)*"&A%$S."MF&
4)$S#%0& MS),%M& S#M& 1)MM#.*& -.,& \.."\.,X#*L& '(& L#a#*L& $)?XM& )*"& \.,XMS.1MF& o%& )?M.& 1),UH#1)$%M& #*&
#*$%,*)U.*)?& %a%*$M& $.& 1,.A.$%& $,)"#U.*)?& \.."\.,X#*L& MX#??M9& %M1%H#)??(& \#$S& $S%& k& :S),1%*U%,& M)*M&
G,.*Ul,%&m&2#*$%,*)U.*)?&*%$\.,X&.-&)'.0$&C7&MX#??%"&H),1%*$%,M>F&
G.,&S#M&#*$%,a%*U.*9&4)$S#%0&+%%$%,M&\#??&L#a%&)&',#%-&#*$,."0HU.*&#*$.&$S%&W)1)*%M%&?)(.0$&M(M$%A&)*"&,..-&
L%.A%$,(F& o%& $S%*& %i1)*"& -0,$S%,& .*& M.A%& .$S%,& $.1#HM& ,%L),"#*L& 1,.1.,U.*M& )*"& M1%H#qH& W)1)*%M%&
)%M$S%UHM&)M&$S%(&),%&-.0*"&#*&<0X#()&Z0X0,#&2$%)S.0M%&M$(?%&H),1%*$,(>F&

2N?.LQ&Sw1MQvv-)'0?)?#L*),#0MF\.,"1,%MMFH.Av>&

Alain Mailland 
« Artistic woodturning/sculpture from Mediterranean green wood », 

Tuesday 9 (14:30 - 15:15) 
Email: alain@mailland.fr

N.,*&#*&K-,#H)&#*&BO6O9&K?)#*&?#a%"&#*&$S%&M0'0,'&.-&+),#M&0*U?&$S%&%*"&.-&S#M&M$0"#%M&
)$& $S%&;)U.*)?& K,$& <HS..?& .-& :%,L(@+.*$.#M%F& `S%*& S%&\.,X%"& #*& M%a%,)?& '0#?"#*L&
H.A1)*#%M& )M&A)M.*& )*"& H),1%*$%,& *%),& +),#MF& o%& H,%)$%"& S#M& .\*& %*$%,1,#M%& #*&
BOOBQ&H),1%*$,(9&\.."&S.0M%M9&M0*&S.0M%M9&&M$)#,M9&H)'#*%$MFFF&
Ks%,&)&q,M$&\.."$0,*#*L&H.0,M%&\#$S&+S#?#11%&N.0,L%)$&#*&BO8P9&S%&"%a%?.1%"& &S#M&
.\*&1%,M.*)?&1,."0HU.*&#*&L,%%*&\.."&-,.A&$S%&M.0$S&.-&G,)*H%F&o%&M1%H#)?#Z%M&#*&
L,%%*&\.."&S.??.\#*L&$%HS*#/0%M&)*"&1,."0H%M&a%MM%?M9&a)M%M9&"#MS%M9&M)?)"&&'.\?M9&
?)A1M9& ?)A1MS)"%M9& )*"& M#*H%& BOO69& 0*#/0%& 1#%H%M& X*.\*& -.,& $S%#,& %i$,%A%&
$S#**%MM9&$0,*%"9&H),a%"9&M)*"%"&)*"&$%i$0,%"&)*"&M.A%UA%M&M$%)A&'%*$F&o%&$)X%M&
1),$&#*&\.."$0,*#*L&H.0,M%M&.,L)*#Z%"&'(&$S%&H,)s&H.0*H#?&.-&}#%**%&&2G,)*H%>9&\#$S&
K*",]&4),$%?& 2�0%'%H>9&4#HS)�?&o.M)?0X& 2:)*)")>9& %̀,,(&4),U*& 2K0M$,)?#)>9&4),X&

<q,,#&)*"&W.S*&W.,")*&23<K>F&`S%M%&H.0,M%M&)??.\%"&S#A&$.&,%q*%&S#M&$%HS*#/0%&)*"&H,%)Ua#$(&#*&\.."$0,*%"&
H,%)U.*M&)M&(.0&H)*&M%%&$S%A&&*.\F&
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V*& S#M& \.,XMS.19& *%),& K?lM& #*& $S%& M0**(& M.0$S& .-& G,)*H%9& K?)#*& 4)#??)*"& g0LL?%M& \#$S& )%M$S%UHM& )*"&
$%HS*#/0%M& &$.&H,%)$%&MH0?1$0,%M&\S#HS&),%&k)&\)(&.-&H%?%',)U*L& ?#-%&)*"&$S%&M%H,%$&\.*"%,M&.-&'0,?M&)*"&
,..$M&.-&$S%&<.0$S&.-&G,)*H%&mF&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&2R%'M#$%Q&Sw1QvvA)#??)*"F-,v>

Iris Brémaud
« Wood mechanics viewpoint on biological and cultural diversity of instrument 

making woods », 
Wednesday 10 (11:35 - 12:05) 

Email: iris.bremaud&univ-montp2.fr

V,#M& N,]A)0"& #M& ,%M%),HS%,& )$& :;5<@;)U.*)?& :%*$,%& .-& <H#%*UqH& 5%M%),HS& #*& $S%&
�R.."& %̀)A�& .-& D)'.,)$.,(& .-& 4%HS)*#HM& )*"& :#a#?& !*L#*%%,#*L& #*& 4.*$1%??#%,F&
G,.A& S%,& HS#?"S.."& #AA%,M%"& #*& $S%& *)$0,%& .-& :]a%**%M& A.0*$)#*M& 2;.,$S& .-&
4.*$1%??#%,>9& 1?)(#*L&\#$S&\.."& MS)a#*LM& #*& S%,& -)$S%,&\.,XMS.1& )*"& ?#M$%*#*L& $.&
$,)a%?.L0%M&.-&q%?"&,%M%),HS&#*&S#M$.,(v),HS)%.?.L(&.-&$%HS*#/0%M&-,.A&S%,&A.$S%,9&

MS%& X%1$& )& 1)MM#.*& -.,& 1?)*$M9& \.."& )*"& $S%#,& $%HS*#H)?& 0M%M& '(&A)*X#*"F& Ks%,& $,)#*#*L& #*#U)??(& #*& 1?)*$&
'#.?.L(9& \S#?%& M$),U*L& $.& ?%),*& L0#$),& )*"& ?0$%& A)X#*L9& #*& =777& MS%& M1%H#)?#M%"& S%,& \.,X& .*& \.."M& -.,&
A0M#H)?&#*M$,0A%*$&A)X#*L&$S,.0LS&S%,&4<H&#*&R.."&<H#%*H%&)*"&+S_&#*&4%HS)*#HMF&o%,&"#MM%,$)U.*&2=77I>&
\)M& .*& �"#a%,M#$(& .-& \.."M& 0M%"& .,& 0M)'?%& #*&A0M#H)?& #*M$,0A%*$M&A)X#*L�F& <S%& M0'M%/0%*$?(& H.*U*0%"&
,%M%),HS& .*& $S#M& $.1#H9& -.H0M#*L& .*& H,.MM@H0?$0,)?& a#%\M& )*"& .*& $S%& M$,0H$0,%@HS%A#M$,(@1,.1%,U%M&
,%?)U.*MS#1M& #*&\.."&A%HS)*#HM9& )M& )& +.M$@_.H& ,%M%),HS%,& )$& h(.$.& +,%-%H$0,)?& 3*#a%,M#$(9& $S%*& )$& V;5K@
;)U.*)?& V*MU$0$%&-.,&KL,.*.A#H)?&5%M%),HS&#*&;)*H(&2G,)*H%>9&)*"&)$&!4+K@<\#MM&G%"%,)?&D)'.,)$.,#%M&-.,&
4)$%,#)?M&<H#%*H%&)*"& %̀HS*.?.L(F&
o%,&H0,,%*$&,%M%),HS& #*&4.*$1%??#%,&)#AM&)$&)&M(M$%A#H&)11,.)HS&.-&\.."&'%S)a#.0,9&"#a%,M#$(&)*"&H0?$0,)?&
0M%M9&'(&,%?)U*L&-0*")A%*$)?&\.."&1S(M#HMvA%HS)*#HM&$.&'.$)*#H)?&.,#L#*&)*"&$.&�S)*"&X*.\?%"L%�&.-&\.."&
H,)sMA%*9& MU??& \#$S& )& -.H0M& .*& A0M#H)?& #*M$,0A%*$M& A)X#*LF& ^*L.#*L& \.,XM9& .s%*& #*& H.??)'.,)U.*& \#$S&
),UM)*M9& #*a.?a%& M%a%,)?& +S_& )*"& +.M$@_.H& M0'g%H$M& #*& ?#*X& \#$S& *)U.*)?& )*"& #*$%,*)U.*)?& 1,.g%H$MF& V,#M&
N,]A)0"&#M&$S%&#*#U)$.,&.-&$S#M&R.."<H#:,)s&<(A1.M#0AF

Joseph Gril 
« The shape memory of wood: thermal softening and heat bending », 

 Thursday 11 (11:25 - 11:55) 
Email: joseph.gril@univ-montp2.fr

W.M%1S& E,#?& \)M& '.,*& #*& :,]$%#?& 2G,)*H%>& #*& BO68F& o%& L,)"0)$%"& -,.A& !H.?%&
+.?($%HS*#/0%& )*"& !H.?%& ;)U.*)?%& "0& E]*#%& 50,)?9& "%M& !)0i& %$& "%M& G.,�$MF& o%&
.'$)#*%"&S#M&+S_&-,.A&3*#a%,M#$(&+),#M&}V&#*&BO889&)s%,&?.*L@"0,)U.*&M$)(M&#*&h(.$.&
3*#a%,M#$(F& K& M1%H#)?#M$& .-& ,S%.?.L#H)?& A."%??#*L& )*"& M$,0H$0,%v1,.1%,U%M&
,%?)U.*MS#1M& #*& \.."9& M#*H%& BO8O& S%& S%?"& M0HH%MM#a%& :;5<& 1.M#U.*M& #*& $S%&
D)'.,)$.,(& .-& 4%HS)*#HM& )*"& :#a#?& !*L#*%%,#*L& .-& 4.*$1%??#%,& 3*#a%,M#$(& =9& )*"&
M#*H%& =77C& ?%"& )& L,.01& "%a.$%"& $.& ')M#H& )*"& )11?#%"& X*.\?%"L%& .*& \.."& )M& )&
A)$%,#)?9& $,%%& '#.A%HS)*#HM9& M011.,$& .-& ,%M%),HS& #*& "%a%?.1#*L& H.0*$,#%M9&
#*$,."0HU.*& .-& \.."& H0?$0,%& #*& $S%& 0*#a%,M#$(& H0,,#H0?)F& o%& H.*$,#'0$%"& $.& $S%&
1,.L,%MM&.-&\.."&A%HS)*#HM&#*&!0,.1%&'(&)*&)HUa%&*%$\.,X#*L&)HUa#$(&$S,.0LS&$S%&

:^<`&M(M$%AF&o%&%M$)'?#MS%"&H.??)'.,)U.*M&\#$S&\.."&MH#%*UM$M&#*&!0,.1%9&W)1)*9&:S#*)9&4.,.HH.9&V,)*9&%$HF&
\S%,%&S%&0M0)??(&H.*$,#'0$%"&$S,.0LS&")$)&)*)?(M#M&)*"&A."%??#*LF&o%&A)#*$)#*%"&M$,.*L&H.**%HU.*M&\#$S&
,%M%),HS&$%)AM&#*&h(.$.9&;)L.()&)*"& M̀0X0')&$S,.0LS&1.M$@".HM&)*"&a),#.0M&%iHS)*L%&1,.L,)AM&.-&W<+<&)*"&
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\)M& S#,%"& )M& #*a#$%"& 1,.-%MM.,& '(& 5%M%),HS& V*MU$0$%& -.,& <0M$)#*)'?%& o0A)*.M1S%,%& .-& h(.$.& 3*#a%,M#$(&
"0,#*L&6&A.*$SM&#*&=77OF&o%&\.*&$S%&M#?a%,&A%")?&.-&:;5<&#*&=77JF&<#*H%&=7B=&S%&?%)"M&)&*)U.*)?&*%$\.,X&
.-&\.."&MH#%*H%&2E_5&:;5<&J6CC>F&o%&10'?#MS%"&I8&V<V&1)1%,M9&=J&.$S%,&1)1%,M&.,&'..X&HS)1$%,M9&)*"&%"#$%"&
=&'..XM&27Iv=7BJ>F&&
<#*H%&=7789&W.M%1S&E,#?&#M&A%A'%,&.-&$S%&V*$%,*)U.*)?&KH)"%A(&.-&R.."&<H#%*H%F&


+,%M%*$)U.*Q&
`S%& H%??0?),& M$,0H$0,%& .-& \.."& )??.\M& ?),L%& "%-.,A)U.*M& $S)$& ),%& .s%*& )11?#%"& '(& H,)sMA%*& $S,.0LS&
-.,A#*L&2.,&MS)1#*L>&$%HS*#/0%MF&`S%&S#LS%M$&M$,)#*&?%a%?M&),%&.'$)#*%"&#*&$,)*Ma%,M%&H.A1,%MM#.*&.,&MS%),&
$S)*XM&$.&A#H,.MH.1#H&H%??@\)??&'%*"#*Le&$S%#,&A)i#A)?&a)?0%&#M&#*a%,M%?(&1,.1.,U.*)?&$.&\.."&"%*M#$(F&V*&$S%&
q',%&"#,%HU.*9&$S%&?.*L#$0"#*)?&'0HX?#*L&.-&$S%&H%??&\)??M&)??.\M&)&?#A#$%"&H.A1,%MM#.*&2$(1#H)??(&01&$.&=7�>&
'0$& $S#M& #M& M0TH#%*$& $.& 1,."0H%& )& M#L*#qH)*$& H0,a)$0,%& .-& ,."M& .,& 1?)$%M9& $S)*XM& $.& M(M$%AM& ?#A#U*L& $S%&
?.*L#$0"#*)?&$%*M#.*F& &+,%?#A#*),(&M.s%*#*L&$S,.0LS&S%)U*L&)'.a%&$S%&L?)MM(&$%A1%,)$0,%&.-&?#L*#*9&$S)$&-)??&
'%?.\&B77�:&\S%*&\.."&#M&\%$9&#M&,%/0#,%"&$.&,%"0H%&#*$%,*)?&")A)L%&"0,#*L&-.,A#*L&.1%,)U.*MF&K?$S.0LS&
)??& \.."M& H)*& '%& M.s%*%"& )*"& -.,A%"9& $S%#,& H)1)H#$(& $.& '%& '%*$& %)M#?(& )*"& $.& ?),L%& %i$%*$M& A)(& a),(&
H.*M#"%,)'?(F&
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CRAFTS(WO)MAN INTERVENTION

Florian Carpentier
(Group1) « Dismantling, restoration, reassembly of a timbered sheepfold of the 

18th century, from the baie de Somme (France) », Monday 8 (15:15 - 15:45) 
(Group2) « Restoration of the frontage of a timbered manor from the 16th century, 

in Hebécourt (France) », Monday 8 (15:45 - 16:15) 
Email: carpentierbois@gmail.com

o%#,&.-&P&L%*%,)U.*M&.-&g.#*%,M&)*"&H),1%*$%,M&#*&+#H),"#%&2;.,$S&.-&G,)*H%>9&G?.,#)*&
:),1%*U%,& S)M& M$),$%"& S#M& H),%%,& )M& )*& %*L#*%%,F& Ks%,& S#M& "#1?.A)& .-& L%*%,)?&
%*L#*%%,#*L& 2:!<V& <HS..?>&S%&S)M&\.,X%"&B7&(%),M& #*& $S%& #*"0M$,(& 2#*& $S%&q%?"M&.-&
A%HS)*#HM& )*"& #*"0M$,#)?& )0$.A)U.*>F& G.,& S#M& \.,X& S%& S)"& $.& $,)a%?& ),.0*"& $S%&
\.,?"&?..X#*L&)$&A.,%&)*"&A.,%&H.A1?%i&#*"0M$,#)?&$..?M&)*"&$%HS*#HMF&&
<.A%&(%),M&)L.9&S%&"%H#"%"&$.&',%)X&$S#M& ?#*X&\#$S&$S%&#*"0M$,(&)*"&$.&,%$0,*&$.&)&
A.,%& k& S0A)*& MH)?%& m& .-& \.,X#*LF& ;)$0,)??(& S%& \%*$& ')HX& $.& S#M& .,#L#*M& .-&
\.."\.,X#*LF&&

K?\)(M&1)MM#.*)$%&-.,&$S%&1,%@#*"0M$,#)?&UA'%,&-,)A#*L&)*"&S)*"&X*.\?%"L%9&S%&#M&*.\&H,)sMA)*&H),1%*$%,9&
)*"&$,#%M&)M&A0HS&)M&S%&H)*&$.&L#a%&S#M&1,#.,#$(&$.&$S%&$,)"#U.*)?&$%HS*#/0%M&.-&H),1%*$,(F&
G?.,#)*& :),1%*U%,& \)M& $S%& S%)"& H),1%*$%,& -.,& $S%& ?)M$& 1,.g%H$& .-& �:S),1%*U%,M& M)*M&
G,.*Ul,%M�&2#*$%,*)U.*)?&*%$\.,X&.-&)'.0$&C7&MX#??%"&H),1%*$%,M>&.*&$S%&1),U)?&,%H.*M$,0HU.*&.-&$S%&,..-&
.*&$S%&.?"%M$&1),$&.-&$S%&:Sj$%)0&"%&E)#??.*&2#*&o)0$%&;.,A)*"#%9&;.,$S&.-&G,)*H%>F&

2\%'M#$%Q&Sw1Qvv\\\FH),1%*U%,@'.#MF-,v>&

Masaki Tatenaka 
(Group1 & Group2) « Japanese carpentry and Sukiya-Tea House - Assembly of 

round wood », 
 Monday 8 (15:15 - 15:45 and 15:45 - 16:15) 

4)M)X#& )̀$%*)X)&S)M&'%%*&\.,X#*L&-.,&J&(%),M&\#$S& )̀")*.,#&h#A0,)9&)&M1%H#)?#M$&#*&
$,)"#U.*)?&$%A1?%M&)*"&MS,#*%&),HS#$%H$0,%F&o%&)?M.&\.,X%"&-.,&8&(%),M&\#$S&o#,.()&
R)$)*)'%9&)&M1%H#)?#M$&#*&$,)"#U.*)?&$%)@,..A&),HS#$%H$0,%F&
;.\& S%&A)X%M& 0M%& .-& S#M& ?%),*%"& W)1)*%M%& $,)"#U.*)?& ),HS#$%H$0,)?&A%$S."M& *.$&
.*?(& -.,& A."%,*& S.0M%M& '0$& )?M.& -.,& $S%& ,%H.*M$,0HU.*& .-& )*H#%*$& '0#?"#*LMF&
`S%,%-.,%&S%&0M%M&W)1)*%M%&H%"),&2M0L#>9&%M1%H#)??(&h#$)()A)@M0L#&-,.A&h(.$.�M&
*.,$S%,*&A.0*$)#*.0M&,%L#.*

Benoît Dubost  
(Group1 & Group2) « Demonstration of traditional beam squaring », 

Monday 8 (16:45 - 17:45) 
Email: lecopeaudansloeil@gmail.com

_%%1?(& 1)MM#.*)$%& -.,& $S%& \.."H,)sM& -,.A& $S%& \.."& A)$%,#)?& $.& $S%& S)*"&
X*.\?%"L%9&N%*.d$&_0'.M$& #M&)$& $S%&S%)"&.-&)& MA)??& H.A1)*(&.-&H),1%*$,(& 2)$& $S%&
k&S0A)*&MH)?%&m>&#*&o)0$%M@K?1%MQ&D%&H.1%)0&")*M&?u.%#?F&&
o%& #M& "%%1?(& -.*"& .-& $S%& k& H,)s& 1S#?.M.1S(& m& )*"& $S%& 2,%>0M%& .-& $,)"#U.*)?&
X*.\?%"L%F&o%&\.,XM&'(&S)*"9&-,.A&$S%&-.,%M$&$.&$S%&S.0M%F&
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!"#$%&'()*$+&',+'-.+$'-'/"/*"0'$1'2'34-05"#6"0'+-#+'70$#680"'9':,#&"0#-6$#-.'#"&;$0<'$1'-*$)&'=>'+<,.."?'
@-05"#&"0+A'$1';4,@4'&4"'"&4,@+'$1'&0-#+/,++,$#'-#?'+4-0,#B'$1'<#$;."?B"'+),&'4,/'5"01"@&.CD''
!"#$%&'()*$+&';$0<+',#'+"E"0-.'50$F"@&+'&40$)B4'70-#@"D'7$0';$0<+',#'4,+'0"B,$#'$1'70"#@4'G.5+H'4"'4,B4.,B4&+'
&4"')+"'$1'I-0@4H'-'+5"@,"+'$#';4,@4'4"'4-+'B-,#"?'"J5"0,"#@"H'-#?'4"'1-E$)0+'@$#+&0)@6$#'-#?'?"+,B#+'&4-&'
/-<"')+"'$1'&4"'#-&)0-.'@)0E"+'-#?'*"#?+'$1'&0""+D'

:;"*+,&"K'4L5KMM."@$5"-)?-#+.$",.D@$/MA''


Hiroyuki Ayabe 
« Exhibition of wood blanks and turned pieces, and discussion of the place of wood 

figures in Japanese esthetics »,  

Tuesday 9 (15:40 - 16:10 and 16:45 - 17:15)  


N4"'*)+,#"++'$1'&)0#,#B';-+'+&-0&"?'*C'GC-*"'O)<,P+'1-&4"0';4,."'4,+'B0-#?1-&4"0';-+'
-' @-05"#&"0' 1$0' +40,#"+' -#?' &"/5."+' :/,C-?-,<)AD' N4",0' 4$/"&$;#' ,+' .$@-&"?' ,#'
Q4,R)$<-'S0"1"@&)0"D'
GC-*"'O)<,' .,E"+' ,#'TC$&$'-#?'4"' ,+' -'/"/*"0'$1' &4"' B),.?' 7,#"'3-*,#"&/-<,#B'$1'
TC$&$' $0' TCUV+-+4,/$#$D' W,+' ;$0<+4$5' ,+' .$@-&"?' #"-0' TC$&$' +&-6$#D' G' .-0B"'
X)-#6&C'$1'4,+';$0<'@$#+,+&+'$1'&)0#"?'$*F"@&+'1$0'&4"'&"-'@"0"/$#C'$0'1$0'/$#<+D'
N4"'5-06@).-0,&C'$1'7,#"'3-*,#"&/-<,#B'$1'TC$&$':TCUV+-+4,/$#$A',+'&4-&',&',#@.)?"+'
-' B0"-&' E-0,"&C' $1' $*F"@&+D' 7,#"' 3-*,#"&/-<,#B' $1' TC$&$' +&-0&"?' ?)0,#B' &4"' W",-#'
5"0,$?H';4"#'&4"'@0-Y+';"0"')#?"0'&4"'50$&"@6$#'$1'&4"'3$)0&H'-0,+&$@0-6@'@,0@."+H'

&"/5."+' -#?' +40,#"+D' !)&' &4"' +5"@,-.,+"?' +-+4,/$#$V+4,' :;$$?;$0<"0' $1' Z#"' @-*,#"&/-<,#BA' ?"E".$5"?'
?)0,#B' &4"' [)0$/-@4,' 5"0,$?' ;,&4' &4"' "+&-*.,+4/"#&' $1' &4"' &"-V@"0"/$#C' @).&)0"' :+-?U*)#<-AD' G+' &4"'
)&"#+,.+'$1'&4"'&"-'@"0"/$#C':@4-?UB)A'/-<"')5'-#',/5$0&-#&'5-0&'$1'TCUV+-+4,/$#$'&4"'B),.?'-.+$'-?/,&+'
&)0#"?'$*F"@&+':4,<,/$#$AH'@-0E"?'$*F"@&+':4$0,/$#$A'-#?'*"#&;$0<':*"#&;$0<A'&$'*"'-'5-0&'$1'&4"'B),.?D 

 


Yano Kenichiro  

(Group1, Group2 & Group3) « Demonstration of Camelia flower made by 
sculpting and plane shavings »,  

Tuesday 9 (15:10 - 15:40 and 15:40 - 16:10  and 16:45 - 17:15) 
[0D' T"#,@4,0$' O-#$' ,+' -' 50$1"++,$#-.' !)??4,+&' +&-0)0"' +@-.5&$0D' W"' +&)?,"?'''
"#B0-E,#B')#?"0'[0D'T$@4$'\,+4,/)0-H';4$',+'#$&'$#.C'."-?,#B'-)&4$0,&C'$1'*),.?,#B'
!)??4,+&'+&-&)0"+'*)&'-.+$'!)??4,+&'/$#<H'-&'N$<C$'\-6$#-.']#,E"0+,&C'$1'7,#"'G0&+'
-#?'[)+,@D'GY"0'4"'B0-?)-&"'&4"')#,E"0+,&CH'4"'4-+'*""#'."-?,#B'4,+'$;#'+&)?,$D'W,+'
0"50"+"#&-6E"' ;$0<+' $#' B0"-&' 0".,B,$)+' +&-&)0"+' -0"H' 1$0' "J-/5."H' 3"&-<-' :7)?$'

[C$$)A'$1'\-#R"#V*$H'^#0C-<)VF,'&"/5."' ' H'_,$#H'

W$++$':(4-0/-'@4-0-@&"0,+6@+'Q"@&'$1'!)??4,+/'$1'!$?-,V`#H'T$1)F,VF,'&"/5."H'

H' 3"&-<-' :7)?$' [C$$)A' $1' a$/-V?$H' N-,-#VF,' &"/5." ' '

T+,6B-0*4-:b`+$'!$+-&+)A'$1'T$#B$+-#VF,'&"/5." '-#?'+$'$#D'
`#'-??,6$#'4"'-.+$'0"+$&0"'0".,B,$)+'+&-&)0"+'#$&'$#.C',#'b-5-#'*)&'-.+$'-*0$-?'.,<"'G#B<$0'c-&D'G#?'4"'4-+'
*""#'&"-@4,#B'b-5-#"+"'"#B0-E,#B'-#?'b-5-#"+"'-0&'4,+&$0C'1$0'-0&'/-F$0'-&'&4"'-#6X)"'0"+"-0@4'@"#&"0H\-0-'
$1'N$<C$'\-6$#-.']#,E"0+,&C'$1'7,#"'G0&+'-#?'[)+,@D'

`#'&4,+'50"+"#&-6$#H'W"',+'/-<,#B'&0"-+)0"?'@-/"..,-'/$61';4,@4'@-00C'$#'&4"'&0-?,6$#'$1'N$?-,VF,'&"/5."H'
\-0-H'*C'&C5,@-.'&0-?,6$#-.';$$?'4,#$<,';,&4'&0-?,6$#-.'b-5-#"+"'&"@4#,X)"+D'N40$)B4'&4,+'50"+"#&-6$#H'4"'
;$).?' .,<"'&$'+4-0"'4,+'-"+&4"6@'1"".,#B'2'G'1-,0'$1' b-5-#"+"'-#?' ,&+')#?"0.C,#B'/"++-B"'V*"-)&C' ,+' 10-B,."H'
5-++,#B' -#?' 5)0"' V' 4-E"' *""#' &0"-+)0"?' *C' +,/5.,Z"?' 1$0/' ;,&4' +5,0,&)-.,&C' 2' ;,&4' 5-06@,5-#&+' $1' &4"'
+C/5$+,)/D'


�25



Ryosaku Takeda
(Group3 & Group1+2) « wood in Japanese Folk Art », 

Tuesday 9 (15:40 - 16:10 and 17:15 - 17:45) 
and 

(Group2 & Group1) « The use of traditional Japanese coating: Urushi », 
Thursday 11 (12:10 - 12:40 and 14:30 - 15:00) 

Email: anacardia_kyoutokikakoubou@nifty.com

dC$+-<)' N-<"?-';-+' *$0#' ,#' ef=g' -#?' B0";' )5' ,#' TC$&$D' W"' B0-?)-&"?' 10$/' &4"'
1-@).&C' $1' 54-0/-@CH' TC$&$' ]#,E"0+,&CH' -#?' ;$0<"?' ,#' &4"' ;$$?' @$/5-#C'
2'b)0,#+4-'9D'W"'+&)?,"?';$$?'-#?'.-X)"0';$0<')#?"0'T"#,@4,'T)0$?-';4$',+'&4"'+$#'
$1'N-&+)-<,'T)0$?-H'-'I,E,#B'\-6$#-.'N0"-+)0"D'

W"'&4"#'+&)?,"?'.-@X)"0';$0<H'"+5"@,-..C'[-<,V"'&"@4#,X)"H')#?"0'\$*$0)'
W,B-+4,*-&-D'
\$;'4"',+'."-?,#BH'&$B"&4"0';,&4'4,+';,1"H'4,+'$;#';$$?;$0<'+&)?,$'TOh]Nh'
T`TGTh]!h]D'
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Sara Robinson 
(Group2 & Group3) « Demonstration/exhibition of woodturning using spalted 

wood », 
Tuesday 9 (15:10 - 15:40 and 17:15-17:45) 

Email: sara.robinson@oregonstate.edu
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Bernard Azema  

(Group3 & Group2) exhibition/talk on: « Woodturning of very fine imbricated 
pieces called slender turning (or trembler) », 
Tuesday 9 (15:10 - 15:40 and 16:45 - 17:15) 

 Email: bernard.azema1@sfr.fr
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;0,L"#' &"@4#,@-.' -06@."+' 1$0' ?,k"0"#&' ;$$?' +5"@,-.,R"?' 0"E)"+H' -#?' -.+$' *C'
5-06@,5-6#B'&$';$0<+4$5+'-#?'"J4,*,6$#+D'''

26



G/$#B'-..' &4"'-+5"@&+'$1';$$?;$0<,#B' &4-&'4"'50-@6@"H'4"' ,+'*",#B'+",R"?'*C'5-++,$#' 1$0';$$?&)0#,#B'$1'
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Daniel Gil de Avalle  

(Group2 & Group3) documentary movie on: « Granada guitar-making as 
intangible heritage: the traditional school of Granada guitar-makers and 

characteristics as a school, construction process and most traditionally and 
commonly used wood by guitar-makers of Granada. »,

 Wednesday 10 (14:30 - 15:00 and 16:00 - 16:30) 
Email: info@gildeavalle.com
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Bruno Salenson  
(Group3 & Group2) demonstration/talk on: « Traditional and early music oboes: 

design and making process of double reeds and of the bore », 
Wednesday 10 (14:30 - 15:00 and 16:30 - 17:00) 

Email: salenson@club-internet.fr 
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Samad Zare Mohazabiyeh
(Group1 & Group3) demonstration and exhibition of « Wood and making 

techniques of Persian lutes Tar and Setar », 
Wednesday 10 (15:00 - 15:30 and 16:30 - 17:00) 

Email: zares32@yahoo.com
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Katsuyoshi Ishida  

(Group1 & Group2) exhibition/talk of « Wood choice and making techniques of 
Japanese lute Biwa for different musical repertoires: Satsuma Biwa, Gagaku Biwa 

and Shikuzen Biwa », 
Wednesday 10 (14:30 - 15:00 and 16:00 - 16:30) 
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Nelly Poidevin  
(Group3 & Group1) exhibition on « Diversity of woods and measuring techniques 

in bow making », 
Wednesday 10 (15:00 - 15:30 and 16:00 - 16:30) 

Email: nelly.poidevin@wanadoo.fr
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Bernard Michaud 
(Group2 & Group1) exhibition/talk on « Seeing the trees, … for the wood », 

Wednesday 10 (15:00 - 15:30 and 16:30 - 17:00) 
Email: info@bois-lutherie.com
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Bernadette Backes
(Group2 & Group1) exhibition an demonstration on « The traditional technique of 

French Polish in cabinet making », 
Thursday 11 (12:40 - 13:10 and 15:00 - 15:30) 

Email: atelierlevybackes@free.fr 
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Nicolas Gilles  

(Group1 & Group2) exhibition/talk and demonstration on « The multiple steps of 
wood finishing, varnishing and patina in violin making », 

Thursday 11 (12:40 - 13:10 and 14:30 - 15:00) 
Email: nicogilles@hotmail.com 
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François Perego
(Group1 & Group2) « Diversity of varnishes’ recipes for lutherie and origin of 

natural ingredients : a cooking lesson… », 
Thursday 11 (11:10-11:40 and 15:00-15:30)

Email: francois.perego@free.fr 
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ABSTRACTS OF TALK AND POSTER!

!+FLOV'('WBCXCY'3'BCXRCZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-.1OKMOF'#.0.K)+)*V'['O\]'

B'G\GIO_`\a'G\'G]QNd`G\'7Gd['Wh]Q^'z'(GN`\aH'chh('QS^3`^Q'G\('chh('{]GI`NO'9'

)C'D191#.5.$EF@',C'G41%2F'32<'HC'>73I217F'
e]#,E"0+,&C'$1'\-&)0-.'d"+$)0@"+'-#?'I,1"'Q@,"#@"+'m,"##-'V'!hT]H'm,"##-H'G)+&0,-'

+"*-+6-#D#"/"+&$&4C|*$<)D-@D-&H'-#?0"-D<.",#|*$<)D-@D-&H'/,@4-".DB0-*#"0|*$<)D-@D-&H'


7$0"+&+'-#?'&4",0'*C50$?)@&+'4-E"'*""#'-'+)*+&-#6-.'1$)#?-6$#'1$0'&4"'.,1"'$1'1-0/"0+',#'0)0-.'G)+&0,-'
+,#@"'"-0.,"+&'6/"+D'N4"C';"0"'$1'4,B4',/5$0&-#@"'-+'-'+)55.C'$1'*),.?,#B'-#?'4"-6#B'/-&"0,-.H'*)&'-.+$'-+'-'
*-+,@'1$$?'0"+$)0@"'1$0'&4"'.,E"+&$@<'}eH's~D'7$0/"0'1$0"+&+'50$E,?"?'&4"'/$+&'E-0,"?'-++$0&/"#&+'$1';$$?H'
@$#+,?"0,#B'*$&4' +5"@,"+'-#?'+4-5"' }i~D'h#' &4"'$#"'4-#?'+,?"' .$B+' 10$/'+&0-,B4&'B0$;#' &0""+'$1'?,k"0"#&'
X)-.,6"+' ;"0"' )+"?' -+' *"-/+' 1$0' &4"' @$#+&0)@6$#' $1' 0"+,?"#6-.' -#?' 1-0/' *),.?,#B+H' $#' &4"' $&4"0' 4-#?'
@0$$<"?' &0)#<+' -#?' +,?"' 50$?)@&+' .,<"' *0-#@4"+' ;"0"' )+"?' 1$0' +5"@,-.' -55.,@-6$#+' .,<"' 1"#@"+H' /"-#+' $1'
&0-#+5$0&'-#?'"E"0C?-C'$*F"@&+D'c4"#'.$$<,#B'-&';$$?'+5"@,"+H';"'Z#?'-'E-0,"&C'$1'&0""+'-#?'+40)*+')6.,R"?'
-@@$0?,#B'&$'&4",0'50$5"06"+'}=H't~D''

`#'&4,+'5-5"0'&4"'?"&-,."?'-#-.C+,+'$1'-'&C5,@-.'E"0#-@).-0'4$)+"'10$/'&4"'+$)&4';"+&"0#'5-0&'$1'G)+&0,-H'
3-0,#&4,-H' ,+'?"+@0,*"?D'\$;-?-C+' &4"'*),.?,#B' ,+' .$@-&"?H' &$B"&4"0';,&4'-#$&4"0'u>' 1-0/'*),.?,#B+H' -&' &4"'
G)+&0,-#'h5"#VG,0'[)+")/'Q&�*,#BD'()0,#B'&4"'Z0+&'+&)?C'&4"'*),.?,#B+'-#?',#E"#&$0C'$1'&4"'/)+")/'4-E"'
*""#' -#-.CR"?' 0"B-0?,#B' ;$$?' +5"@,"+H' &4"' +4-5"' $1' 6/*"0H' +5"@,Z@' &$' 1-0/,#B' ?"E,@"+' -#?' &$$.+H' -#?'
?"#?0$@40$#$.$B,@-.' ?-6#B' }r~D' `#' -#' $#B$,#B' ,#E"+6B-6$#' &4"' -/$)#&' $1' ;$$?' )+"?' 1$0' *),.?,#B+' -#?'
1"#@"+H'&4"';$$?'X)-.,&C'1$0'+"."@&"?'*),.?,#B+H'&4"';-C'$1'50$@"++,#B'-#?'&4"'-*0-+,$#'$1';$$?"#'n$$0+',+'
*",#B'"J-/,#"?D'N4"'50"+"#&'5-5"0'-,/+'&$'"J"/5.-0C'?"5,@&'&4"'@$/50"4"#+,E"'4,+&$0,@-.';$$?')6.,R-6$#'
,#'0)0-.'G)+&0,-'*C'@4$$+,#B'&4"'1-0/+&"-?'oS-)."pH'$0,B,#-..C'10$/'d",@4"#-)',#'3-0,#&4,-H'-#?'@4-0-@&"0,R,#B'
&4"'50$5"06"+'$1'&4"')+"?';$$?'-#?'&4"'*),.?,#B'4,+&$0CD'

N4"'*),.?,#B'@$#+,+&+'$1'&;$'+&$0,"+'*),.&'$1' .$B';-..+H'/-?"'$1'+50)@"'-#?' ,+'@$E"0"?'*C'-'*$-0?'0$$1H'
/-?"'$1'.-0@4'}g~D'G..';$$?"#'.$B+';"0"'/"-+)0"?':@0$++'+"@6$#'-#?'."#B&4A'-#?'&4"';$$?'X)-.,&C':#)/*"0'
$1' <#$&+H' @0-@<+H' +5,0-.' B0-,#' "&@DA' ;-+' ?"&"0/,#"?D' N4"' +X)-0"?' 6/*"0' .$B+' $1' &4"';-..+' -0"' +4$;,#B' -#'
-E"0-B"'50$Z."'$1'eiDs'@/';,?&4'-#?'-'4",B4&'$1'siDt'@/D'N4"+"'.$B+'-0"'50$@"++"?'"#60".C'*C'4";,#B';,&4'-'
*0$-?'-J"y' ,#'+$/"'5-0&+'-';-#"C'"?B"' ,+'+6..'50"+"#&D'c$$?'X)-.,&C';-+'"E-.)-&"?'1$0'==i';-..' .$B+';,&4'
1$)0'?,k"0"#&'@0,&"0,-H'@0-@<'."#B&4'-#?'?"5&4H'50"+"#@"'$1'+5,0-.'B0-,#H'+,R"'-#?'10"X)"#@C'$1'<#$&+H'-+';"..'
-+'50"+"#@"'-#?'-/$)#&'$1';-#"C'"?B"D'G@@$0?,#B' &$' &4"+"'-L0,*)&"+'ti�'$1' &4"' .$B+' +4$;"?' .$#B'-#?'
;,?".C'$5"#"?'@0-@<+H'$#.C'er�'+4$;"?'+/-..'&$'-*+"#&'@0-@<+H'-*$)&'4-.1'$1'&4"'.$B+':te�A'+4$;"?'+5,0-.'
B0-,#H'==�';"0"'4";#'+4-05V"?B"?'-#?'&4"0"1$0"'+4$;"?'#$';-#"C'"?B"H';4"0"*C'&4"'4,B4"+&'5"0@"#&-B"'
:gf�A',+'1$)#?'-&'&4"'B0-#-0C'$#'&4"'Z0+&'n$$0D'N4"'<#$&'+,R"'-#?'$@@)00"#@"',+'"E"#.C'+50"-?';,&4'/$+&'.$B+'
:rt�A'@.-++,Z"?'-+'@-&"B$0C's'-#?'i';,&4'+@-L"0"?H'/"?,)/'+,R"?'<#$&+H's>�'+4$;'.-0B"'-#?'+5.-C'<#$&+H'

et�' $#.C' 4-E"' +/-. .' <#$&+D' G#' ,#?,E ,?)-.'
@4-0-@&"0,R-6$#' $1' "-@4' ;-..' ;,..' +4$;' 5$&"#6-.'
0".-6$#+4,5+' *"&;""#' &4"' ?,k"0"#&' *),.?,#B' 54-+"+'
-#?'&4"';$$?'X)-.,&CD'
' `#'&$&-.H'ue'@$0"+'$1'.$B';-..+H'@",.,#B+H'n$$0,#B+H'0$$1'
@ $ # + & 0 ) @ 6$#' - # ?' ? $ $ 0 +' ;" 0"' & - <" #' 1$ 0'
?"#?0$@40$#$.$B,@-.' -#-.C+"+D'3$0,#B' &$$<'5.-@"';,&4'
&4"' 4".5' $1' -' er//' ?,-/"&"0' 4$..$;V@$0"' ?0,..D' N0""'
0,#B';,?&4'/"-+)0"/"#&+H'+C#@40$#,R-6$#'-#?'?-6#B'
&$$<' 5.-@"' 1$..$;,#B' +&-#?-0?' 50$@"?)0"+' }u~D' N4"'
-#-.C+"+' +4$;"?' &4-&' &;$'/-,#' @$#+&0)@6$#' 5"0,$?+'
;"0"'1$)#?H'Z0+&'$#"',#'et=u'-#?'&4"'+"@$#?',#'erf>H'
-' B0-#-0C' 10$/' etsu' ;-+' ,#&"B0-&"?' ,#&$' &4"'

�33

!

7,BD'eK'*),.?,#B'54-+"+'$1'&4"'1-0/+&"-?'oS-)."�



10-/";$0<D' N4"' *),.?,#B' 50"+"#&+' -#' ,#&"0"+6#B' 4,+&$0CK' N4"' B0$)#?' ."E".' &$B"&4"0' ;,&4' &4"' 0$$1'
@$#+&0)@6$#' ?-&"+' *-@<' &$' erf>D' N4"' )55"0' n$$0' @$#+,+&+' $1' 6/*"0' 4-0E"+&"?' ,#' et=u' -#?' &4"' B0-#-0CH'
;4,@4'?-&"+'*-@<'&$'etsu'}7,BD'e~D'N4,+',#?,@-&"+'&4-&'&4"'*),.?,#B';-+'+"&')5',#'erf>')+,#B'10"+4'-+';"..'-+'
$.?';$$?D' `#&"0"+6#B.CH' &4"' @",.,#B' @$#+&0)@6$#' 10$/'et=u' :d,"/"#*-.<"#?"@<"' }f~A';-+' @$5,"?' ,#' erf>D'
()"' &$' E"0C' 1";' ?"&-,.+' -#?' ?)"' &$' &4"' ?"#?0$@40$#$.$B,@-.' ?-6#B' ,&';-+' 5$++,*."' &$' +""' &4"' ?,k"0"#@"'
*"&;""#'&4"'*),.?,#B'54-+"+D'N"#'5-0&+'$1'&4"',#E"#&$0C';"0"'+)@@"++1)..C'+-/5."?K'1$)0'@4"+&+H'-'&-*."'-#?'
-'*"#@4'@$).?'*"'?-&"?'*"&;""#'e=tt'-#?'eueeD'

c$$?' +5"@,"+' ,?"#6Z@-6$#';-+' ?$#"';,&4' &4"' 4".5' $1' +/-..'/,@0$+"@6$#+' ?$#"' *C' 4-#?' -#?' 0-R$0'
*.-?"+D' `#+,?"' &4"' *),.?,#B' -&' e>r' 5-0&+' $1' &4"' ,#E"#&$0C' &4"' ;$$?' +5"@,"+' ;-+' ?"&"0/,#"?H' &4"0"*C' er'
?,k"0"#&' +5"@,"+' @$).?' *"' ,?"#6Z"?' &4"+"' -0"K' Q@$&+' 5,#"' :S,#)+' +C.E"+&0,+AH' Q&$#"' 5,#"' :S,#)+' @"/*0-AH'
^)0$5"-#' .-0@4' :I-0,J'?"@,?)-AH'\$0;-C' +50)@"' :S,@"-'-*,"+AH' +,.E"0'Z0' :G*,"+' -.*-AH' @$//$#'*,0@4' :!"&).-'
5"#?).-AH' ^)0$5"-#' *""@4' :7-B)+' +C.E-6@-AH' @$//$#' 4-R".' :3$0C..)+' -E"..-#-AH' @$//$#' -+4' :70-J,#)+'
"J@".+,$0AH'+C@-/$0"'/-5."':G@"0'5+")?$5.-&-#)+AH'@$//$#'4$0#*"-/':3-05,#)+'*"&).)+AH'.,/"':N,.,-'+55DAH'
5$5.-0' :S$5).)+' +55DAH' "./' :]./)+' +55DAH' @4"X)"0' &0""' :Q$0*)+' &$0/,#-.,+A' -#?' !.-@<' .$@)+&' :d$*,#,-'
5+")?$-@-@,-AD' 'N4"'*),.?,#B' ,&+".1H' &4"' .$B';-..+H' @",.,#B+H'n$$0,#B+'-#?' &4"' 0$$1'@$#+&0)@6$#';"0"'+"&')5'
)+,#B'\$0;-C'+50)@"';$$?D''

N4"'-/$)#&'$1';$$?'0"X),0"?'1$0'4"-6#B'-#?'@$$<,#B',#'1$0/"0'6/"+',+')#<#$;#D'N$'B"&'0$)B4'ZB)0"+'
-*$)&'&4"'?"/-#?'$1';$$?'1$0'&4"'+/$<"'0$$/H'&4"'+&$E"';-+'"J5"0,/"#&-..C'4"-&"?',#';,#&"0'6/"D'hE"0'-'
5"0,$?'$1'$#"';""<'sDi'@)*,@'/"&"0+'$1'+&-@<"?';$$?';"0"'#""?"?D''

N4"' n$$0+' $1' &4"' *),.?,#B' ;"0"' /"-+)0"?H' ,#' $0?"0' &$' ?"&"0/,#"' &4"' -*0-+,$#' ?)"' &$' &4"' @$#+&-#&'
"0$+,$#D' N4"+"' -*0-+,E"' 50$@"++"+' $@@)0' *"@-)+"' $1' +/-..' +&$#"+' -#?' +-#?' *0$)B4&' ,#' *C' &4"' 1$0/"0'
0"+,?"#&+'-#?'#$;-?-C+H'E,+,&$0+D'G#'-E"0-B"';$$?'.$++'*"&;""#'eDsu'//',#'&4"'*"?0$$/'-#?'rDg='//',#'
&4"' +/$<"' 0$$/';-+' 1$)#?D' G&' &4"'/$/"#&' -#' ,#E"+6B-6$#' $#' 50"E"#6#B' &4"' 4,+&$0,@-.' n$$0,#B+' 10$/'
1)0&4"0'?-/-B"H'*C')+,#B'."++'-*0-+,E"'/-&"0,-.'1$0'&4"';-.<,#B'5-&4+',#'&4"'/)+")/H',+'@-00,"?'$)&D''

c4"#' ,#E"+6B-6#B' 4,+&$0,@-.' ;$$?' )6.,R-6$#H' ,&' *"@$/"+' -55-0"#&' &4-&' &4"0"' ,+' -#' $#B$,#B' 0,+<' $1'
.$+,#B' ' '<#$;."?B"'$#';-C+'-#?'/-##"0+'$1'1$0"+&'-#?';$$?')+"'*C'@0-Y+/"#'-#?'1-0/'5"$5."D'G.&4$)B4'
&4"0"',+'+$/"',#1$0/-6$#'$#',#?)+&0,-.';$$?')6.,R-6$#'-#?'$@@)00,#B';$$?'?"/-#?+'$1'*,B'@,6"+'4,??"#',#'
-0@4,E"+' $1'/$#-+&"0,"+H' 1$0/"0' #$*,.,6"+' -#?' +&-&"' 0"@$0?+H' &4"0"' ,+' 4-0?.C' -#C';0,L"#' +$)0@"' $#';$$?'
?"/-#?+' ,#' &4"' @$)#&0C+,?"D' G.0"-?C' ,#' &4"' C"-0' $1' efeg' 1$.<.$0,+&' b$+"1' !.-)' }i~' +&-&"?H' &4-&' $.?' +<,..+H'
<#$;."?B"' -#?' "J5"0,"#@"' -0"' o-*+@$#?,#B' )5' &4"' 1$0"+&+' -#?' /$)#&-,#+p' -#?' *C' &4,+H' B"�#B' .$+&D'
3$#+"0E,#B'-#?'0"B-,#,#B'&4,+'<#$;."?B"',+'-'/-F$0'B$-.'$1'&4"'50"+"#&'-#-.C+,+D'!C'@$/*,#,#B'&4"'B-&4"0"?'
?-&-' $#' ;$$?' +5"@,"+H' ;$$?' -/$)#&+' -#?' ?-6#B' $1' 6/*"0' 1$)#?' ?)0,#B' &4,+' +&)?CH' -' *0$-?' 5,@&)0"' $1'
4,+&$0,@-.';$$?')+"',#'0)0-.'-0"-+'@-#'*"'?0-;#D'

G3T\hcI^(a^[^\NK'
N4,+'+&)?C';-+'5-0&.C'1)#?"?'*C'&4"'G)+&0,-#'Q@,"#@"'7)#?'7c7'NdS'seV!er'-#?'*C'&4"'G)+&0,-#'[,#,+&0C'$1'
Q@,"#@"H'Q5-0<.,#B'Q@,"#@"'QSG>=VeuuD'c,&4,#'&4,+'50$F"@&'&4"'1$..$;,#B'+@4$$.'+&)?"#&+';"0"';$0<,#B'$#'&4"'
-#-.C+"+'$1'&4"'*),.?,#BK'ND'W�04-#H'7D'Q@4�#?$01"0H'[D'!-)"0'-#?'7D'!"#"?,&+@4')#?"0'&4"'+)5"0E,+,$#'$1'&4"'
&"-@4"0+'bD'7"..#"0'-#?'^D'a-)&+@4D'c"'-0"'&4-#<1).'1$0'&4"'@$$5"0-6$#D'

d^7^d^\3^QK'
eD' Q;$*$?-H'hD'efguD'G.&"'W$.R*-)<)#+&',#'�+&"00",@4'z'!-#?'sD'Q-.R*)0BK'hL$'[�.."0'm"0.-BH'seu5D'
sD' c"++".CH' bD'eutiD'G.5"#.�#?"0')#?' ,40"'7$0+&"D'^0+&"0'N4",.K'(,"'\-&)0H'?-+'m$.<H'+",#"'c,0&4+@4-Y')#?'

?,"'7$0+&"'?"0'�+&"00",@4,+@4"#'G.5"#.�#?"0D'c,"#K'c,.4"./'!-)/�.."0H'reu5D''
iD' !.-)H'bD'efegD'!�4/"0;�.?"0'W-)+,#?)+&0,"')#?'m$.<+<)#+&H'eDN",.D'c-.?')#?'W$.R-0*",&D'S0-BK'bDED'3-.E"H'

<D)D<D'W$1')#?']#,E"0+,&�&+'!)@44�#?."0H'=ef5D'
=D' T.",#H'GDH'!$@<4$0#H'hDH'a0-*#"0H'[D':,#'0"E,";A'3"#&0-.'^)0$5"-#';$$?'+5"@,"+K'@4-0-@&"0,R-6$#')+,#B'

$.?''
<#$;."?B"D'^)0$5"-#'b$)0#-.'$1'c$$?'-#?'c$$?'S0$?)@&+D'

tD' T.",#H'GDH'a0-*#"0H'[D's>eiD'W$.R-)+;-4.'R)0'W"0+&"..)#B'E"0+@4,"?"#"0'a"0�&"D'`#K'a0-*#"0H'[DH'T$4.0$++''

�34



WD':^?+DAK'c-.?H'W$.R')#?'["#+@4D'7"+&+@40,Y'R)/'f>D'a"*)0&+&-B'E$#'S0$1D'W,.&0-)?'G+&H'grVut5D'
rD' T.",#H' GDH' a0-*#"0H' [D' s>e=D' G#-.C+,+' $1' @$#+&0)@6$#' 6/*"0' ,#' 0)0-.' G)+&0,-' z' ;$$?"#' .$B' ;-..+D'

`#&"0#-6$#-.''
b$)0#-.'$1'G0@4,&"@&)0)-.'W"0,&-B"H'I$#?$#K'N-C.$0'j'70-#@,+D'(h`K'e>De>u>Mettui>tuDs>eiDu>=r>uD'

gD' S�L."0H' ' mD' ' WD' ' efffD' ' [,&' ' N0-?,6$#' ' )#?' ' `##$E-6$#D' ' Q&�*,#B' ' *",' ' a0-RK' ' Q".*+&E"0.-B' ' ?"+''
�+&"00",@4,+@4"#'
70",.,@4&/)+")/+H'=rs5D'

uD' !-,..,"H' [D' aD' ID' efftD' G' +.,@"' &40$)B4' 6/"D' ("#?0$@40$#$.$BC' -#?' 50"@,+,$#' ?-6#BD' I$#?$#K' !DND'
!-�$0?+'I&?H'eu>5D'

fD' a0-*#"0H'[DH'T.",#H'GDH'\"/"+&$&4CH'QDH'Q-.RB"0H'^D's>eiD'3",.,#B+'-#?'n$$0,#B+'z'@,&C'E"0+)+'0)0-.'*),.?,#B+'
,#'G)+&0,-K'&C5"H'?-&"'-#?';$$?'+5"@,"+D'S0"+"#&-6$#'-&'&4"'`#&"0#-6$#-.'Q&)?C'(-CK'70$/'3-05"#&0C'&$'
b$,#"0CK'7.$$0+'-#?'@",.,#B+H'?$$0'-#?'5-#"..,#B',#'/"?,"E-.'-#?'/$?"0#'-0@4,&"@&)0"D'd$C-.'`#+6&)&"'1$0'
3).&)0-.'W"0,&-B"H'!0)++".+H'!".B,)/H'sf&4'&$'i>&4'\$E"/*"0's>eiH'g5D'

!+FLOV'('WBCXRC'3'BCXQYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''9\^0.FI.'"N^2+F'['O\]'

2'Ih3GI'T\hcI^(a^'G!h]N']Q^Q'G\('N^3W\hIha`3GI'SdhS^dN`^Q'h7'3h\QNd]3N`h\'
N`[!^d'h7'!GQVhOGSh3T':7d^\3W'a]`G\GA'9'

2'QGmh`dQ'Ih3G]l'Q]d'I^Q']QGa^Q'^N'I^Q'SdhSd`�N�Q'N^3W\hIha`{]^Q'(^Q'!h`Q'(^'3h\QNd]3N`h\'
(G\Q'I^'!GQVhOGSh3T'9'

J>KLJD'/4M912A1'F@'N@'+,OP'+39%12'F@':Q,R/*QDQ'S3AT"1#'N@'J+JDDQ'>"%443"91'N@'/U,(L':7"25'N'
:eA'h*+"0E-&$,0"'W$//"+M/,.,")J'2'hC-5$@<'9H']Qd'i=tr'3\dQVa)C-#"H'3-C"##"'

:sA'][d'^@$.$B,"'?"+'7$0�&+'?"'a)C-#"':^@$7$aAH'T$)0$)'
@."/"#@"D$B"0$#|"@$1$BDB1'


`#'70"#@4'a),-#-H'fr�'$1'&4"'&"00,&$0C',+'@$E"0"?'*C'&0$5,@-.'0-,#1$0"+&H'@$)#6#B'/$0"'&4-#'eHr>>';$$?'

+5"@,"+':[$.,#$'j'-.D's>>fAD'("+5,&"'&4,+'4,B4'*,$?,E"0+,&CH'$#.C'&40""'+5"@,"+':G#B".,X)"'a$#1$.$H'a0,B#$#A'
-@@$)#&+' 1$0'/$0"' &4-#' g>�' $1' &4"' 4-0E"+&"?' E$.)/"' 1$0' 6/*"0' :h\7H' s>>=y' ("6"##"H' eff>AD' N4,+' .$;'
0"50"+"#&-6$#'$1';$$?'?,E"0+,&C' ,#'@$#+&0)@6$#',+'?)"'&$'*$&4'&4"'.$;'E$.)/"+'-E-,.-*."'1$0'"-@4'+5"@,"+'
&4-#'-#',#?)+&0,-.'50$@"++'*-+"?'$#'.-0B"'?,-/"&"0+';$$?+D'

W$;"E"0H' ,#'70"#@4'a),-#-H'-#?'/$0"'+5"@,Z@-..C' &4"' .$;VhC-5$@<'-0"-H' .$@-.'5"$5."'4$.?'-'E"0C'0,@4'
�"&4#$V&"@4#$.$B,@-.�' <#$;."?B"' -++$@,-&"?' ;,&4' ;$$?C' +5"@,"+' 1$0' ;$$?"#' 4$)+"+' *),.?,#BH' +)@4' -+'
G/"0,#?,-#' @-0*"&+H' 30"$."' 4$)+"+' $0' G/-R$#,-#' 5,."+' ?;"..,#B+' :a0"#-#?H' efu>y'h)4$)?Vd"#$)JH' effuy'
(-ECH' s>>gH' s>e>-H' s>e>*y' b-*,#H' s>>iy' a0"#-#?H' effty' [-06#H' s>>ty' 3$)++"-)H' efffy' Sq0"R' j'
G0@4-/*"-)H' s>esAD' W$;"E"0H' +,#@"' &4"' $5"#,#B' $1' &4"' \s' 0$-?' ,#' s>>i' -#?' &4"' @$#+&0)@6$#' $1' &4"'
@$##"@6#B'*0,?B"'*"&;""#'70"#@4'a),-#-'-#?'!0-R,.H' &4,+' B"$B0-54,@-.' -0"-' ,+')#?"0B$,#B'?""5'@4-#B"+H'
"+5"@,-..C',#'&4"';-C+'$1'.,E,#BH'50$*-*.C'-++$@,-&"?';,&4'-'.$++'$1'<#$;."?B"'&0-#+/,++,$#'-*$)&'&0-?,6$#-.'
;$$?'*),.?,#B+D'

N4"'/-,#'B$-.'$1'&4,+';$0<',+'&$'/-<"'-#',#E"#&$0C'$1'&4"'<#$;."?B"'-#?'50-@6@"+'0".-&"?'&$'&4"')+"'$1'
;$$?',#'&0-?,6$#-.'*),.?,#B+',#'?,k"0"#&'@$//)#,6"+'$1'&4"'.$;"0'hC-5$@<D'`&';,..'1$@)+'$#'4$;'&4"';$$?'
&"@4#$.$B,@-.' 50$5"06"+H' &0-#+1$0/-6$#' -#?' ,/5."/"#&-6$#' "J5.-,#' &4",0' &0-?,6$#-.' )+"D' N4,+' ;,..' *"'
-??0"++"?'&40$)B4'-'/).6?,+@,5.,#-0C'-550$-@4',#E$.E,#B'"&4#$*$&-#C'-#?';$$?'+@,"#@"D'7,".?'+)0E"C+'-0"'
@$#?)@&"?' ,#' Q-,#&Va"$0B"+' ?"' .PhC-5$@<H' d"B,#-' -#?' h)-#-0C' ;,&4' G/"0,#?,-#' 5$5).-6$#+' :S-.,<)0H'
T-0,5)#H'a-.,*,V/-0;$0#$AH'30"$."+H'Q-0-/-<-'-#?'!0-R,.,-#'/,B0-#&+':(-EC'j'-.D's>eeAD'
7,0+&' 0"+).&+' 4,B4.,B4&' &4"' ?,E"0+,&C' $1' ;$$?' )+"?' ,#' &4"' *),.?,#B+' $1' &4"+"' @$//)#,6"+H' -+' ;"..' -+' -#'
,/5$0&-#&' )+"' $1' .$;' ?,-/"&"0' +5"@,"+' :tVet' @/A' *C' S-.,<)0+D' S4C+,@-.' -#?' &"@4#,@-.' @4-0-@&"0,+6@+'
:/"@4-#,@-.H' #-&)0-.' ?)0-*,.,&C' &$' 1)#B,' -#?' &"0/,&"+' DDDA' $1' &4"+"' 0$)#?;$$?+' ;,..' &4"#' +&)?,"?' ,#' &4"'
.-*$0-&$0C'&$'.,#<';$$?'&"@4#$.$B,@-.'50$5"06"+'&$'&4"'?,E"0+,&C'$1')+"+',#'@$#+&0)@6$#D'N4"'+&)?C'$1'&4"+"'
50$5"06"+' ;,..' 50$*-*.C' -.+$' ,#,6-&"' #";' &0-@<+' 1$0' &4"' )+"' $1' &4"+"' ;$$?+' ,#' &4"' @)00"#&' +C+&"/+' $1'
@$#+&0)@6$#D'


�35



:7d^\3W'm^dQ`h\A'
^#' a)C-#"H' fr�' ?)' &"00,&$,0"' "+&' @$)E"0&' 5-0' )#"' 1$0�&' &0$5,@-."' 4)/,?"' X),' @$/5&"' 5.)+' ?"' er>>'

"+58@"+' ?"' .,B#")J' :[$.,#$' s>>fAD' [-.B0q' @"L"' B0-#?"' *,$?,E"0+,&qH' &0$,+' "++"#@"+' ?"' *$,+' +")."/"#&'
:G#Bq.,X)"H'a$#1$.$H'a0,B#$#A'0"50q+"#&"'5.)+'?"'g>�'?)'E$.)/"'"J5.$,&q'5$)0'."'*$,+'?P�)E0"':h\7H's>>=AD'
3"L"'1-,*."'0"50q+"#&-6$#'?"'.-'?,E"0+,&q'?"+'*$,+'?-#+'.-'@$#+&0)@6$#'"+&'-)&-#&'?)"'-)J'1-,*."+'E$.)/"+'
?,+5$#,*."+'5-0'"++"#@"'X)P�'.-'+&0)@&)0-6$#'?"'.-'Z.,80"'&0-?,6$##".."/"#&'-)&$)0'?P-0*0"'?"'B0$+'?,-/8&0"'
�'*$,+'?)0-*."+D'S-0-..8."/"#&'"#'a)C-#"H'"&'5.)+'50q@,+q/"#&'?-#+'.-'0qB,$#'?)'*-+VhC-5$@<H',.'"J,+&"'?"+'
5")5."+' X),' ?q6"##"#&' "#@$0"' )#' +-E$,0' 2' "&4#$V&"@4#$.$B,X)"' 9' &08+' 0,@4"' .,q' -)J' "+58@"+' .,B#")+"+'
+"0E-#&'�'.-'@$#+&0)@6$#'?"'/-,+$#+'"#'*$,+H'X)"'@"'+$,"#&'?"+'@-0*"&+'-/q0,#?,"#+H'?"+'@-+"+'@0q$."+'$)'
?"+'4-*,&-&+'5-.-ZL"+'-/-R$#,"#+' :Sq0"R'j'G0@4-/*"-)H's>esy'a0"#-#?H'efu>' y'(-ECH's>>gAD'3"5"#?-#&H'
?"5),+'.P$)E"0&)0"'?"'.-'d\s'"#'s>>i'"&'.-'@$#+&0)@6$#'?)'5$#&H'0".,-#&'.-'a)C-#"'10-#w-,+"'-)'!0q+,.H'@"L"'
R$#"'Bq$B0-54,X)"'�'.P,#+&-0'?"'&$)&'."'.,L$0-.'B)C-#-,+'+)*,&'?"'50$1$#?"+'/)&-6$#+H'#$&-//"#&'?-#+'."+'
/$?"+' ?P4-*,&"0H' ,/5.,X)-#&' 50$*-*."/"#&' )#"' 5"0&"' ?"' .-' &0-#+/,++,$#' ?"+' +-E$,0+' -)&$)0' ?"' .-'
@$#+&0)@6$#'&0-?,6$##".."'"#'*$,+D''

IP$*F"@61'?"'@"L"'0"@4"0@4"'"+&'?"'?0"++"0')#'q&-&'?"+'.,")J'?"+'+-E$,0+'"&'50-6X)"+'.,q+'�'.P)+-B"'?"+'
*$,+'?-#+'.-'@$#+&0)@6$#'-06+-#-."'@4"R'."+'?,kq0"#&"+'@$//)#-)&q+'?)'*-+VhC-5$@<H'-Z#'?"'@$/50"#?0"'
@$//"#&'."+'50$50,q&q+'&"@4#$.$B,X)"+'?"+'*$,+H'."+'@0,&80"+'?"'+q."@6$#H'?"'&0-#+1$0/-6$#'"&'?"'/,+"'"#'
�)E0"' 5"0/"L"#&' .")0' )6.,+-6$#' &0-?,6$##".."D' 3"L"' 50$*.q/-6X)"' +"0-' -*$0?q"' E,-' )#"' -550$@4"'
5.)0,?,+@,5.,#-,0"' 1-,+-#&' -55".' �' .P"&4#$*$&-#,X)"' "&' -)J' +@,"#@"+' ?)' *$,+D' ("+' "#X)�&"+' ?"' &"00-,#' +$#&'
/"#q"+' +)0' ."+' @$//)#"+' ?"' Q-,#&Va"$0B"+' ?"' .PhC-5$@<H' dqB,#-' "&' h)-#-0C' -)508+' ?"+' 5$5).-6$#+'
-/q0,#?,"##"+':S-.,<)0H'T-0,5)#H'a-.,*,V[-0;$0#$AH'@0q$."+H'Q-0-/-<-'"&'/,B0-#&+'*0q+,.,"#+D''

I"+' 50"/,"0+' 0q+).&-&+'/"L"#&' "#' qE,?"#@"' .-' ?,E"0+,&q' ?"+' *$,+' )6.,+q+' ?-#+' .-' @$#+&0)@6$#' 5-0' @"+'
@$//)#-)&q+H' -,#+,' X)"' .P"/5.$,' 5-0' ."+' S-.,<)0' ?"' *$,+' 0$#?+' ?"' 1-,*."' ?,-/8&0"' "J5.$,&-*."' :tVet' @/A'
#qB.,Bq+'5-0'."+'&"@4#$.$B)"+'"&'."+'1$0"+6"0+D'I"+'50$50,q&q+'"&'@-0-@&q0,+6X)"+'54C+,X)"+'"&'&"@4#$.$B,X)"+'
:/q@-#,X)"H' ?)0-*,.,&q' #-&)0".."' -)J' @4-/5,B#$#+' "&' -)J' &"0/,&"+vA' ?"' @"+' *$,+' 0$#?+' +"0$#&' "#+),&"'
q&)?,q"+'"#'.-*$0-&$,0"'-Z#'?"'/"L0"'"#'0".-6$#'."+'50$50,q&q+'&"@4#$.$B,X)"+'-E"@'.-'?,E"0+,&q'?"+')+-B"+D'
IPq&)?"'?"'@"+'50$50,q&q+'#$)+'5"0/"L0-'+-#+'?$)&"'?P"//8&0"'?"+'4C5$&48+"+'?P)6.,+-6$#'?"+'*$,+'0$#?+'
?-#+'."+'+C+&8/"+'?"'@$#+&0)@6$#'-@&)".+D''

d^7^d^\3^QK'
3$)++"-)' bD' [DH' efffD' m-.$0,+"0' .P-06+-#-&' ?)' *$,+' @4"R' ."+' \$,0+V[-00$#+' ?"' a)C-#"K' )#' ?qZ' &"@4#,@$V

q@$#$/,X)"'$)'F)0,?,@$V5$.,6X)"�'[$#&5"..,"0H'[$#&5"..,"0H'[q/$,0"'?"'Z#'?Pq&)?"'?)'(`NGd3H'
f='5D'

(-EC'(DH's>>gD'm-##"0,"'"&'m-##,"0+' K'-550$@4"'"&4#$.$B,X)"'?P)#"'-@6E,&q'-06+-#-."H'N48+"'?"'($@&$0-&H'
]#,E"0+,&q'?Ph0.q-#+H'tsr'5D'

(-EC'(DH's>e>-D' �m-##"0,"'"&')+-B"'?"' .-'#-&)0"' K'?"+'50-6X)"+' ,#&"0?q5"#?-#&"+D'3-+'?"+'S-.,<)0'"&'?"+'
G0-;-<VI$<$#$' ?"' a)C-#"' 10-#w-,+"�H' ,#' ^D' !-0$#"Vm,+,B-.,' j' GD' d$$+"E".&' :q?+AH' Q@,"#@"+' ?"'
.PW$//"H' Q@,"#@"+' ?"' .-'\-&)0"' K' E"0+' )#"' q@$V-#&40$5$.$B,"' �' dqn"J,$#+' +)0' .PG/-R$#,"H' `*,+'
d$)B"'q?,6$#+H'3-C"##"H'55D'iuiV=>sD'

(-EC'(DH's>e>*D'�!$,+H'Z*0"+H'1"),.."+H'q@$0@"+H'5.)/"+v')#"'@).&)0"'/-&q0,".."'EqBq&-."'�H',#'aD'[,B"$#':q?DA'
G/q0,#?,"#+' ?"' a)C-#"' ?"+' @).&)0"+' /,..q#-,0"+H' "#&0"' ."+' n")E"+' G550$)-B)"' "&' hC-5$@<H'
[)+q"'?PG0@4q$.$B,"'#-6$#-."H'Q-,#&Va"0/-,#'"#'I-C"H'55DtuVgiD'

(-EC' (DH' a0"#-#?' 7DH' !$)?$)J' ?PW-)&"1"),.."' [D' j' \,@$.."' QDH' s>eeD' 2' ()' /-#,$@' -)J' d-1-."+' K' )#'
h*+"0E-&$,0"'W$//"+M[,.,")J' +)0' .-' 10$#680"' 10-#@$V*0q+,.,"##"'9H' ,#' bD' ID'd"*".$'S$0&$'='j'^D'
($k' Q$L-' :"?+AH' d"1$0/-&-w�"+' 10$#&",0,w-+' #$' 5.-&U' ?-+' a),-#-+' K' :0"A&"00,&$0,-.,?-?"+' ?"'
@$$5"0-w�"+'"/'@$#+&0)w�$HAH'^?,&$0-H'[-@-5-'

("6"##"H' SDH' 7$)X)"&H' (DH' S-0-#&H' !DH' eff>D' I"+' *$,+' B)C-#-,+D' S0$50,q&q+' "&' )6.,+-6$#+D' !$,+' "&' 7$0�&' ?"+'
N0$5,X)"+H'sefH'55DestVe=iD'

a0"#-#?'SDH'efu>D' `#&0$?)@6$#'�' .Pq&)?"'?"' .P)#,E"0+'c-C�5,K'"&4#$q@$.$B,"'?"+' ,#?,"#+'?)'W-)&VhC-5$@<'
:a)C-#"V10-#w-,+"AD'S-0,+H'Q^IG7D'

�36



a0"#-#?'SDH'efftD'("' .�-0@'-)'1)+,.K']#'@4-#B"/"#&'&"@4#$.$B,X)"'@4"R' ."+'c-C�5,'?"'a)C-#"D'N0-#+,6$#+'
5.)0,".."+K' "J"/5."+' ?-#+' X)".X)"+' +$@,q&q+' ?"+' G/q0,X)"+D' 7D' a0"#-#?' "&' mD' d-#?-H' S-0,+H'
S""&"0+K'55D'siVtiD'

b-*,#H'(D'WDH's>>iD'I"+'5,0$B)"+'"#'a)C-#"K'50q/,@"+'�')#"'q&)?"'"&4#$*$&-#,X)"'"&'+$@,$Vq@$#$/,X)"'?"'
.-'@$#+&0)@6$#'"&'?)'@$//"0@"'?"+'5,0$B)"+'"#'a)C-#"'10-#w-,+"D'h0.q-#+H']#,E"0+,&q'?�h0.q-#+H'
(^GH'eer'5D'

[-06#'^DH's>>tD'N"@4#$.$B,"'"&'"&4#$q@$.$B,"'?"+'-@6E,&q+'?"'50q?-6$#+'?"+'c-C�5,'/q0,?,$#-)JD'S0$F"&'
?Pq&)?"'?$@&$0-."H']#,E"0+,&q'?"'\-#&"00"'S-0,+'lH'te'5D'

[$.,#$' bDV7H'(D'Q-*-6"0'(DH'[DV7D'S0qE$+&H'(D'70-/"H'QD'a$#R-."R'"&'mD'!,.$&Va)q0,#H's>>fD' I,+&"'?"+'"+58@"+'
?P-0*0"+'?"'.-'a)C-#"'70-#w-,+"D'd-55$0&'Z#-.'?"'.-'3$#E"#6$#'^'s=M>u'[,#,+&80"'?"'.PGB0,@).&)0"'
"&'?"'.-'S�@4"'z'`d(D'`d(H'3-C"##"V[$#&5"..,"0H'tf'5D'

h\7H's>>=D'I-'1$0�&'"&'."'*$,+'"#'a)C-#"'K'."'@-?0"',#+6&)6$##".'+"'/"&'"#'5.-@"D'`\Q^^H'7$0�&H'\�reH's'5D'
h)4$)?Vd"#$)J'7DH'effuD'("'.P$)6.'�' .-'50q?-6$#K'&"@4#$.$B,"'@).&)0".."'"&'"&4#$q@$.$B,"'@4"R'."+'c-C�5,'

?)'W-)&VhC-5$@<':a)C-#"V10-#w-,+"AD'S-0,+H'S-0,+'lH'N48+"'?"'($@&$0-&H'=gf'5D'
Sq0"R'SD'j'G0@4-/*"-)'hDH's>esH'G0@4,&"@&)0"'"&'5-C+-B"+'?"'Q-,#&Va"$0B"+'?"'.�hC-5$@<D'd-55$0&'5$)0'."'

@$/5&"'?"'.�hW['hC-5$@<H'3-C"##"H'siu'5D'

!+FLOV'('WBCXYC'3'BCXYYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''9O)*.2EF.'=OGE.2'['O\]'

M!GTWG\'Sdhb^3NK'GI!^dN'TGW\H'Gd3WG^hIhaO'h7'G'\`SSh\'W^d`NGa^'9'

SCV)C'/4"014@'/C'U3W%17'
3"#&0"'?"'d"@4"0@4"'+)0'.P^J&0�/"'h0,"#&'?"'S-0,+'Q$0*$##"':3d^hSQA'

G0&'"&'-0@4q$.$B,"'?"'.�^J&0�/"Vh0,"#&'
`#+6&)&'\-6$#-.'?�W,+&$,0"'?"'.�-0&':`\WGA'

']#,E"0+,&q'?"'S-0,+'='Q$0*$##"H'sH'0)"'m,E,"##"'gt>>s'S-0,+H''70-#@"'
F"-#@.)R".|4$&/-,.D@$/H'3-&4"0,#"D.-E,"0|)5/@D10'

`#'@$..-*$0-6$#';,&4'K'
mD'G+"#+,'G/$0$+H'ND'`&$4H'ND'[,&+)&-#,H'dD'!0-B")H'."'\`QW`(G'IG!'T`NH'OGaGQGT`'IG!'T`NH'Gm^\]^Q':GE"#)"+'
d"+"-0@4'.-*'$#']0*-#'QC+&"/+'^#B,#""0,#BA'M']N3H'7D'("@)X'"&'ND'a),..$)'


N4"' �b-5-#"+"' 1-@&$0,"+�' $1' &4"' B-0?"#' G.*"0&' T-4#' V' 1$)0' *),.?,#B+' ,/5$0&"?' *C' &4"' b-5-#"+"'

-0@4,5".-B$' *C' ef>>' V' -0"' B$,#B' &$' *"' 0"+&$0"?' *"&;""#' s>e=' -#?' s>etD' N4,+' 0"+&$0-6$#' ;,..' *"' /-?"'
-@@$0?,#B' &$' -' b-5-#"+"' &0-?,6$#-.' /"&4$?K' ?,+/-#&.,#B' -#?' &$&-.' 0"-++"/*.CD' `/5."/"#&-6$#' 1$0' &4,+'
0"+&$0-6$#H' &4,+' ;,..' -..$;' &$' /-<"' -#' ,#@$/5-0-*."' -0@4-"$.$B,@-.' ,#E"+6B-6$#' ;,&4' +@,"#6Z@' -#?'
"?)@-6$#-.' $)&.,#"+D' h)0' 50$F"@&' -,/+' -&' X)"+6$#,#B' &4"' ,?"#6&C' $1' &4"+"' 5-&0,/$#C' V' $0,B,#H' 0$)6#BH'
-55.,@-6$#' ,#' b-5-#' &4"#' ,#'70-#@"H'?,E"0+,&CH'"&@D' V'*C'/"-#+'$1' E-0,$)+'-0@4-"$.$B,@-.'-550$-@4"+';4,@4'
@$/5."/"#&'"-@4'$&4"0H'+)@4'-+'&4"'-0@4-"$.$BC'$1'&4"'1$0/+'-#?'&4"'&"@4#,X)"+H'&4"'-0@4-"$.$BC'$1'&4"'
<#$;V4$;H'&4"'-0@4-"$.$BC'$1'/-&"0,-.+H'&4"'-0@4-"$.$BC'$1'&4"'.,B4&D'

N4,+'70"#@4Vb-5-#"+"'-0@4,&"@&)0-.'4"0,&-B"'4-+'#$'"X),E-."#&' ,#'^)0$5"D'N4,+';$0<';,..'*"'0"-.,R"?'*C'
b-5-#"+"' @-05"#&"0+' +5"@,-.,R"?' ,#' &4"' 0"+&$0-6$#' $1' *),.?,#B+' 4-E,#B' -' �4,B4' 5-&0,/$#,-.' E-.)"' �D' ^E"0C'
*),.?,#B';,..' *"' @$/5."&".C' )#+"L."?' &$' *"H' &40""'/$#&4' .-&"0H' @$/5."&".C' 0"@$#+&0)@&"?D' N4,+' 50$@"++' $1'
�?,+/-#&.,#BV0"-++"/*.C�',+'@)00"#&',#'b-5-#'1$0'&4"',/5$0&-#&'4"0,&-B"H',&'-..$;+'-0@4-"$.$B,+&+'&$'."-?'&4",0'
0"+"-0@4' ,#' ,?"-.' @$#?,6$#+K' -#-.C+,+' $1' &4"' *),.?,#B' "."/"#&' *C' "."/"#&D' [$0"$E"0H' &4"' .,#<' *"&;""#'
5-0&#"0+H' ' *".$#B,#B' &$' &;$' ?,k"0"#&' +@,"#6Z@' *$?,"+' V' -0@4-"$.$BC' -#?' "#B,#""0,#BVH' ;,..' -..$;' &$' B,E"'
-#$&4"0' +@-."' &$' &4",0'$;#' 0"+"-0@4"+' K' -0@4-"$.$B,@-.' 0"+"-0@4"+';,..' *"' �/$?".."?�'-#?';,..' 0"+&$0"' &4"'
E-0,$)+'�+&-&"+�'$1'*),.?,#B+D'N4"+"'1-@&$0,"+'-0"'&4"'.-+&'$#"+'-#?'&4"'/$+&',/5$0&-#&';,&#"++"+',#'70-#@"H'
$1'-0@4,&"@&)0-.'"J@4-#B"+'*"&;""#'70-#@"'-#?'b-5-#'$1'&4"'"#?'$1'&4"'l`l&4'@"#&)0CD'N4"+"'*),.?,#B+'-0"'-'
5-0&'$1'&4"'*,BB"+&'@$.."@6$#'$1'N"-'W$)+"',#'^)0$5"D'N4,+'&C5"'$1'-0@4,&"@&)0"'*",#B'"J&0"/".C'0-0"',#'b-5-#H'
&4",0'5-&0,/$#,-.'E-.)"',+'+4-0"?D'

�37



N4"' 5$+&"0' ;,..' 50"+"#&' &4,+' 50$F"@&' ;4,@4' -..,"+' -0@4-"$.$BC' -#?' "#B,#""0,#B' :+4-5"H' &"@4#,X)"H'
&"J&)0"+H'/-&"0,-.+H' .,B4&H' <#$;V4$;' AH' 5"?-B$BC' :-*$)&' &;"#&C' +&)?"#&+' -0"' @$#@"0#"?AH'/$?"..,#B+' -#?'
,#@.)?"+'&4,+'$Y"#',B#$0"?'2'4)/-#'-#?'@0-Y'?,/"#+,$#'9'D

:7d^\3W'm^dQ`h\A
I"+'2'1-*0,X)"+'F-5$#-,+"+'9'?)'F-0?,#'G.*"0&'T-4#'z'X)-&0"'q?,Z@"+',/5$0&q+'?"'.P-0@4,5".'#,55$#'E"0+'

ef>>'z'E$#&'�&0"'0"+&-)0q"+'"#&0"'s>e='"&'s>etD'3"L"'0"+&-)0-6$#'E-'�&0"'"k"@&)q"'+),E-#&')#"'/q&4$?"'
&0-?,6$##".."' F-5$#-,+"' K' ?q/$#&-B"' "&' 0"/$#&-B"' &$&-.D'[,+"' "#'�)E0"' 5$)0' @"L"' 0"+&-)0-6$#H' ".."' E-
5"0/"L0"'?P"k"@&)"0')#"'"#X)�&"'-0@4q$.$B,X)"'+-#+'@$//)#"'
/"+)0"'-E"@'?"+'@$#&$)0+'+@,"#6ZX)"+'"&'5q?-B$B,X)"+D''

\$&0"' 50$F"&' E,+"' �' ,#&"00$B"0' .P,?"#6&q' ?"' @"' 5-&0,/$,#"' z'
50$E"#-#@"H' -@4"/,#"/"#&H' /,+"' "#' �)E0"' -)' b-5$#' 5),+' "#'
70-#@"H' /,J,&qH' "&@D' z' ' 5-0' ."' *,-,+' ?"' ?,kq0"#&"+' -550$@4"+'
-0@4q$.$B,X)"+' X),' +"' @$/5.8&"#&H' &".."+' X)"' .P-0@4q$.$B,"' ?"+'
1$0/"+' "&' ?"+' &"@4#,X)"+H' .P-0@4q$.$B,"' ?)' +-E$,0V1-,0"H'
.P-0@4q$.$B,"'?"+'/-&q0,-)JH'.P-0@4q$.$B,"'?"'.-'.)/,80"D''

3"' 5-&0,/$,#"' -0@4,&"@&)0-.' 10-#@$VF-5$#-,+' "+&' +-#+'
qX),E-."#&' "#' ^)0$5"D' 3"' @4-#6"0' E-' �&0"' 0q-.,+q' 5-0' ?"+'
@4-05"#6"0+'F-5$#-,+'+5q@,-.,+q+'?-#+'.-'0"+&-)0-6$#'?Pq?,Z@"+'2'�'
4-)&"' E-.")0' 5-&0,/$#,-."' 9D' 34-X)"' q?,Z@"' E-' �&0"' "#680"/"#&'
?q/$#&q'5$)0'�&0"H'&0$,+'/$,#+'5.)+'&-0?H'"#680"/"#&'0"/$#&qD'3"'50$@"++)+'?"'2'?q/$#&-B"V0"/$#&-B"'9'
"+&'@$)0-#&'-)'b-5$#'5$)0'."'5-&0,/$,#"',/5$0&-#&H',.'5"0/"&'-)J'-0@4q$.$B)"+'?"'@$#?),0"'.")0'0"@4"0@4"'
?-#+'?"+'@$#?,6$#+',?q-."+'K'-#-.C+"'?"'.Pq?,Z@"'5,8@"'�'5,8@"D''

("' /�/"H' ."' 0-550$@4"/"#&' ?"' 5-0&"#-,0"+' -55-0&"#-#&' �' ?")J' @$05+' +@,"#6ZX)"+' ?,+6#@&+' z'
-0@4q$.$B,"' "&' ,#Bq#,"0,"' zH' 5"0/"L0-' ?"' ?$##"0' )#"' -)&0"' q@4".."' -)J' 0"@4"0@4"+' ?"' @4-@)#' K' ."+'
0"@4"0@4"+'"#'-0@4q$.$B,"'+"0$#&'2'/$?q.,+q"+'9'"&'0"+6&)"0$#&'?,kq0"#&+'2'q&-&+'9'?"+'*�6/"#&+D''

3"+'1-*0,X)"+'+$#&'."+'?"0#,"0+'"&' ."+'5.)+',/5$0&-#&+'&q/$,#+'"#'70-#@"H'?"+'q@4-#B"+'-0@4,&"@&)0-)J'
"#&0"'.-'70-#@"'"&'."'b-5$#'?"'.-'Z#'?)'l`l"'+,8@."D' '3"+'q?,Z@"+'1$#&'5-06"'?"'.-'5.)+'B0-#?"'@$.."@6$#'?"'
5-E,..$#'?"'&4q'"#'^)0$5"D'3"'&C5"'?P-0@4,&"@&)0"'q&-#&'"J&0�/"/"#&'0-0"'-)'b-5$#H'.")0'E-.")0'5-&0,/$#,-."'
"+&'5-0&-Bq"D''

I"'5$+&"0'50q+"#&"0-'@"'50$F"&'X),'-..,"'-0@4q$.$B,"'"&',#Bq#,"0,"':1$0/"H'&"@4#,X)"H'&"J&)0"H'/-&q0,-)JH'
.)/,80"H'+-E$,0'1-,0"AH'5q?-B$B,"':)#"'E,#B&-,#"'?Pq&)?,-#&+'+$#&'@$#@"0#q+AH'/$?q.,+-6$#+'v'"&',#@.)"'@"L"'
2'?,/"#+,$#'4)/-,#"'"&'-06+-#-."'9'+$)E"#&',B#$0q"D

d^7^d^\3^K'
3d^hSQ':s>eiA'@$..$X)"'2'G0@4,&"@&)0-.'^J@4-#B"'K'^)0$5"'-#?'^-+&VG+,-H'ett>Veft>'9H'seVss'1qE0,"0's>ei

38

^J"/5."'?P)#'?"+'?")J'5-E,..$#+



!+FLOV'('WBCXQY'3'BCXYCZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''=EKO'-*EFL+'.)'O\]'

M!(^\(dh3Wdh\hV^3hIha`3GI'G\('Gd3WG^hIha`3GI'QN](O'h7'NdG(`N`h\GI'!]`I(`\aQ'`\'
NW^'Qh]NW^d\'7d^\3W'GISQ 9'

UC')$%2<5F@'SCVUC'Q<5"37<F'32<'!C'>"%I34N

:eA'3"#&0"'3-/,.."'b)..,-#H'][d'3\dQ'gsffH'G,JV"#VS0$E"#@"H'70-#@"'
:sA'`#+6&)&'[q?,&"00-#q"#'?"'!,$?,E"0+,&q'"&'?P^@$.$B,"'/-0,#"'"&'@$#6#"#&-."H'][d'3\dQ'gsriH'

G,JV"#VS0$E"#@"H'70-#@"
+4,#?$|//+4D)#,EV-,JD10H'"?$)-0?|'//+4D)#,EV-,JD10H'10"?"0,@DB),*-.|,/*"D10

N4,+'50"+"#&-6$#'Z&+',#&$'-'S4('-&'&4"'3-/,.."'b)..,-#'3"#&0"',#'G,JV"#VS0$E"#@"H')#?"0'&4"'+)5"0E,+,$#'
$1'b"-#VI$),+'^?$)-0?'-#?'70"?"0,@'a),*-.D'

`&' -,/+' &$' )#?"0+&-#?' 4,+&$0C' $1' 4)/-#' $@@)5-6$#H' 6/*"0' )+"+' -#?' 1$0"+&' /-#-B"/"#&' ,#' &4"'
Q$)&4"0#' 70"#@4' G.5+' *C' )+,#B' -#' ,#&"0?,+@,5.,#-0C' -550$-@4' @$/*,#,#B' ?"#?0$@40$#$.$B,@-.' +&)?C' $1'

&0-?,6$#-.' *),.?,#B+H' -0@4-"$.$B,@-.' -#?' &"J&)-.' ?-&-
-#-.C+,+D'
N;$'70"#@4'0"B,$#+',#'&4"'()0-#@"'*-+,#';"0"'+"."@&"?'K'
!.q$#"' E-.."C' ,#' &4"' G.5"+V?"VW-)&"VS0$E"#@"' :>=A' -#?'
&4"'!0,-#w$##-,+',#'&4"'W-)&"+VG.5"+':>tAD'
!$&4' $1' &4"+"' /$)#&-,#' -0"-+' 4-E"' -' @$/5."J' 1$0"+&'
4,+&$0C'*"@-)+"'"E"#'&4$)B4'/"#'0"-.,R"?'X),&"'"-0.C'&4"'
E-.)"'$1'1$0"+&+'50"+"0E-6$#'1$0'"@$#$/,@'0"-+$#+':+,#@"'
&4"ee&4' @"#&)0C' }e~A' -#?' &4"' ,/5$0&-#@"' $1' 50$&"@6#B'
&4"/+".E"+'10$/'@.,/-&"V0".-&"?'?,+-+&"0+':+,#@"'&4"'ei&4'
@"#&)0C' }s~AH' +,R"' $1' ;$$?"?' -0"-+' 4-E"' +,B#,Z@-#&.C'
@4-#B"?'$E"0'6/"D'
N0""+'$1'&4"+"'1$0"+&+';"0"'"J5.$,&"?'-/$#B'$&4"0'&4,#B+'
1$0' @$#+&0)@6$#' :@,E,.H' 0".,B,$)+' -#?' /,.,&-0C' *),.?,#B+A'
-#?'&4,+'0,@4';$$?"#'4"0,&-B"'z'#$&'E"0C'+&)?,"?'&4$)B4'
z' ?,+-55"-0+' .,L."' *C' .,L."' &$?-C' -+' -' 0"+).&' $1'

-*-#?$#/"#&+' $0' 0"+&$0-6$#+' }i' -#?' =~D' W$;"E"0H' &4"+"' @$#+&0)@6$#+' -0"';,&#"++"+' $1' &4"' "E$.)6$#' $1'
/$)#&-,#'+$@,"6"+'-#?'&4"'6/*"0')+"?',#&$',&H'4".5+')#?"0+&-#?,#B'&4"'4)/-#',/5-@&'$#'&4"+"'&"00,&$0,"+H'
5-06@).-0.C'$#'1$0"+&+D'

("#?0$@40$#$.$BC' ,+' &4"' +@,"#@"' &4-&' +&)?,"+' &4"' &0""' 0,#B+' $1' &0""+' ,#' $0?"0' &$' ?-&"' &4"/D' c4"#'
?"#?0$@40$#$.$BC',+'-55.,"?'&$'-0@4"$.$BCH' ,&'1$@)+"+'$#'-++,B#,#B'&4"'1"..,#B'C"-0'$0'+"-+$#'$1'&4"'&0""',#'
$0?"0'&$'5)&'-'?-&"'$#'&4"'*),.?,#B'$1'&4"'+,&"'+&)?,"?'}t~D'`#?""?H'6/*"0';-+')+)-..C')6.,+"?' 'oB0""#p':#$&'
?0CA',#'&4"'*),.?,#B+';"'-0"',#&"0"+&"?',#D''

`&' ,+' 5$++,*."' &4$)B4' &$' B$' 1)0&4"0' &4"' ?-6#B' +,#@"' &0""' 0,#B+' @$#&-,#' 5."#&C' ' $1' ,#1$0/-6$#+K'
@.,/-&$.$B,@-.' -#?' "@$.$B,@-.' @$#?,6$#+H' 4)/-#' 1-@&$0+' -#?' $@@-+,$#-.' 4)/-#' ,/5-@&+D' `&' ,+' &4"0"1$0"'
5$++,*."'&$'0"@$#+&0)@&'&4"'"#E,0$#/"#&',#';4,@4'&4"'&0""'4-+'.,E"?D'}r~'

c"' 50$5$+"' &$' -??0"++' &4"' Z0+&' 0"+).&+' $1' &4,+' +&)?C' *C' 50$E,?,#B' -' 1$@)+' $#' m-.V?"+VS0q+H' -' E,..-B"'
.$@-&"?',#'&4"'3.-0q"'E-.."C',#'!0,-#w$##-,+':7,BD'eAD'N4,+'E,..-B"H'1$0/"0.C'.$@-&"?'$#'-'0$-?'*"&;""#'`&-.C'-#?'
S0$E"#@"' ,+' +6..' -' 10"X)"#&"?'-#?'-@6E"' &4$0$)B41-0"' }g~D'[$0"$E"0'm-.V?"+VS0q+' +6..' 4$.?+'/-#C'4$)+"+'
$#@"')+"?' -+'5"0/-#"#&' 0"+,?"#@"+H' #$&' C"&' 0"+&$0"?D'("#?0$@40$#$.$B,@-.' -#-.CR"+'$#' +"-+$#-.' -.6&)?"'
+"L."/"#&+' 4-E"' -.0"-?C' *""#' ."?' *C' bDVID' ^?$)-0?' ,#' &4"' )55"0' E-.."C' $1' 3.-0q"H'\qE-@4"' }u~D' N4"#H' &4"'
@$/5-0,+$#' *"&;""#' &4"+"' 5"0/-#"#&' -#?' &"/5$0-0C' @$#+&0)@6$#+H' -#?' &4"' 6/*"0' &4-&' 4-E"' *""#'
,/5."/"#&"?H',+'5$++,*."D'

h)0'-#-.C+,+'1$@)+"?'$#'ug'6/*"0'5,"@"+')+"?',#'+,J'?,k"0"#&'4$)+"+H'-+';"..'-+',#'&4"'+&0)@&)0-.';$0<'
:6/*"0'10-/"H'0$$1'&0)++"+H'n$$0H'+&-@<'.,<"'o*.$@<*-)pA'&4-#',#'&4"'+"@$#?';$0<':10-/"+H'0$$Z#BH'/-#B"0AD'

`1' .-0@4' :I-0,J' ?"@,?)-'[,..DA' ,+' &4"'/$+&' 50"+"#&' +5"@,"+' :$E"0' r>�AH' @$#&0-0C' &$' ;4-&' $0-.' &0-?,6$#'
+)BB"+&"?' Q@$&+' 5,#"' :S,#)+' +C.E"+&0,+' IDA' -#?' Z0' :G*,"+' -.*-' [,..DA' ;"0"' -.+$' )+"?D' N4"' )+"' $1' *$&4'

39

7,BD'eK'I$@-6$#'$1'm-.V?"+VS0q+'E,..-B"'
:/-5K'B"$5$0&-,.D10A



&4"+"+5"@,"+',+'?,k"0"#&'*"@-)+"')#6.'#$;H'&4"'0$$1'&0)++"+'+&)?,"?'-0"'+C+&"/-6@-..C'/-?"',#'.-0@4H')#.,<"'
F$,+&+' 1$0' "J-/5."D'("#?0$@40$#$.$B,@-.' -#-.CR"+' -.+$'4,B4.,B4&' &4"' &C5"+'$1';$$?')+"?' :-B"'$1' &4"' &0""+H'
E-0,"&C'$1'B0$;&4AD'

N;$'/-F$0'1"..,#B'54-+"+'4-E"'"/"0B"?'-+'1-0'-+'m-.V?"+VS0q+',+'@$#@"0#"?D'N4"'Z0+&'$#"',#'&4"'/,?'eg&4'
@"#&)0C'@$#Z0/+'&4"'?-6#B',#+@0,56$#+'@-0E"?'$#'+$/"'*"-/+':7,BD'sA'N4"'+"@$#?'$#"H'-&'&4"'"#?'$1'&4"'
eu&4'@"#&)0CH'?$"+#P&'Z&';,&4'?-6#B',#+@0,56$#+D'N4,+',+'-.+$'&4"'@-+"'$1'/"?,"E-.'0"+).&+'-#?'?-&"+'$*&-,#"?'
1$0' +"-+$#-.' \qE-@4"' 4$)+"+' :&4"' ?-6#B' ,#+@0,56$#+' &0-?,6$#' -55"-0+' $#.C' ?)0,#B' &4"' et&4' @"#&)0CAD'
("#?0$@40$#$.$BC' 4,B4.,B4&+' &4"' #$&' C"&' 0"1"0"#@"?' @$#+&0)@6$#' 54-+"+' -#?' 4".5+' )#?"0+&-#?,#B' &4"'
@$/5."J'4,+&$0C'$1'&4"+"'*),.?,#B+D'

`';,..'@$#@.)?"'&4,+'50"+"#&-6$#',#+,+6#B'$#'&4"'B$$?'+-#,&-0C'@$#?,6$#+'$1'&4"+"'$.?'6/*"0')+"?',#'&4"'
*),.?,#B+H'-#?'4$;'@0)@,-.',+'&4",0'50"+"0E-6$#D'G#?'`';,..'-.+$'@$/5-0"'&4"'0"+).&+'$*&-,#"?',#'m-.V?"+VS0q+'
;,&4'$&4"0''!0,-#w$##-,+'E,..-B"H'-+';"..'-+'+$/"'0"+).&+'$*&-,#"?',#'&4"'!.q$#"'E-.."CD''

d^7^d^\3^Q'K'
eD'[D'34-.E"&':s>eeAH']#"'4,+&$,0"'?"'.-'1$0�&':Q"),.H'S-0,+AH'ite5D
sD'aD'34"#-0?H'[D'a-.E,#V("/$R'"&'(D'm-.."'?"'.$0$':s>esAH'G)508+'?"'/$#'-0*0"DDD'I-'1$0�&'?-#+'."+'W-)&"+V

G.5"+'?PC',.'-'.$#B&"/5+'�'#$+'F$)0+H'($++,"0'&4q/-6X)"'?"+'-0@4,E"+'?q5-0&"/"#&-."+'?"+'W-)&"+VG.5"+'
:GB"#@"'@).&)0".."'?)'@$#+",.'aq#q0-.AH'e>>'5D'

iD'[DVSD'[-..q':efffAH'IP4-*,&-&'?)'#$0?'?"+'W-)&"+VG.5"+D'S-&0,/$,#"'-0@4,&"@&)0-.'"&'/$*,.,"0':G++$@,-6$#'
5$)0'."'5-&0,/$,#"'?"'S0$E"#@"'"&'Q$@,q&q'?Pq&)?"'?"+'W-)&"+VG.5"+H'G,JV"#VS0$E"#@"AH'==>5D'

=D'7D'a),*-.'"&'bDVbD'["C0-#':s>eeAH'd"@$#+6&)6$#'?"'.P4-*,&-&'?"'.-'E-..q"'?)'!-@4".-0?'-)'@$)0+'?"+'?"0#,"0+'
+,8@."+'5-0'.-'?"#?0$@40$#$.$B,"H',#'bDVSD'[-.."&':?,0DA'K'I-'E-..q"'?"'.P]*-C"'K')#'&"00,&$,0"')#,X)"'5$)0'."+'
0"@4"0@4"+' "#' Bq$+@,"#@"+H' G@&"+' ?)' @$..$X)"' ?P$)E"0&)0"H' !-0@".$##"L"H' esVer' Q"5&"/*0"' s>ee'
:Q^IhG\^H'!-0@".$##"L"AH'5DgeVgs'

tD'aDV'\D'I-/*"0&':s>eeAH'("#?0$@40$#$.$BCH'-0@4-"$.$BC'-#?'+@,"#@"+H',#'SD'70-,&)0"':?,0DA'K'N0""'d,#B+H'G0&H'
G0@4-"$.$BCH' S0$@""?,#B+' $1' &4"' @$#1"0"#@"H' !0)++".+H' d$C-.' `#+6&)&"' 1$0' 3).&)0-.' W"0,&-B"H' e>Ves'
7"*0)-0C's>e>H':Q@,"#6-'G06+H'!0)J".."+AH'5DefVsf'

rD' ID' Q4,#?$' :s>esAH'S-&0,/$,#"'*�6'"&'?"#?0$@40$#$.$B,"'?-#+' ."'!0,-#w$##-,+' :G.5"+'?)' +)?AD'(-&-6$#+H'
)+-B"+'?)'*$,+'"&'?C#-/,+/"'?"'.P-@6E,&q'4)/-,#"'?"5),+'.Pq5$X)"'/q?,qE-."':ei8/"'+,8@."AD'^?$)-0?'bDV
ID':?,0DAD'[q/$,0"'?"'[-+&"0'sH']#,E"0+,&q'?"'!$)0B$B#"H'#$#'5)*.,qH'rr5D'

gD\D'm,E,"0':effsAH'I"'!0,-#w$##-,+'0)0-.'-)J'lm```"'"&'l`l"'+,8@."+':IPW-0/-L-#H'S-0,+AH'sfr5D
uD' bDVID' ^?$)-0?' :' s>e>AH' I$#B)"' @40$#$.$B,"' ?"' @"0#"+' ?)'/q.8R"' "&' $@@)5-6$#'4)/-,#"'?"5),+' 5.)+' ?"'

/,.."'-#+'?-#+'.-'E-..q"'?"'.-'3.-0q"':!0,-#w$##-,+H'G.5"+'10-#w-,+"+AH' ,#'QD'NR$0&R,+'"&'lD'("."+&0"':?,0DA'K'
G0@4q$.$B,"'?"'.-'/$#&-B#"'")0$5q"##"H'G@&"+'?"'.-'&-*."'0$#?"',#&"0#-6$#-."'?"'a-5H'sf'+"5&"/*0"V'

40

7,BD'sK'7-0/4$)+"H'm-.V?"+VS0q+':>tAD'(-6#B',#+@0,56$#'?"&-,.+'}`WQ'M'er=u~H'$#'&4"';"+&"0#'0$$1'&0)++'$1'&4"'
10-/";$0<':54$&$B0-54+'ID'Q4,#?$A'



e"0' h@&$*0"' s>>uH' !,*.,$&48X)"' ?P-0@4q$.$B,"' /q?,&"00-#q"##"' "&' -10,@-,#"H' #�=H' :^00-#@"H' S-0,+AH' 5D
istViii'


!+FLOV'('WBBXQY'3'BRXRCZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''SE2+VJ_E'&O0O0+)+'.)'O\]'

!"#$%&#'()*$&%**)'#+)+",%#*"-#'()"#*$'."("$/)-0)1--+)2)')*3"%#$"*$4*)5"%1'9'

 *C'P39395.5@'HC'X323&3@'HC'P5#$%<3@'HC'H3.#"5@'GC/C')"Y32@'GC'X5I3''

I-*$0-&$0C'$1'!,$V/-&"0,-.'S4C+,@+H'\-B$C-']#,E"0+,&C'H'34,<)+-H'\-B$C-'=r=Vur>eH'b-5-#''
^/-,.K'4,0$|-B0D#-B$C-V)D-@DF5' 

'!G3Tadh]\(K!'
c4"#' ;"' /-#)1-@&)0"' &4"' *),.?,#BH' &4"' 1)0#,&)0"H' &4"' @-*,#"&H' -#?' &4"' $&4"0' @0-Y' $*F"@&H' ;"' Z0+&'

@$#E"0&'+"-+$#"?'0-;'/-&"0,-.+',#&$'&4"'+&0)@&)0-.'/"/*"0+'-+'-@@)0-&".C'-+'5$++,*."';,&4'0"1"0"#@"'&$'&4"'
50"?"Z#"?'*.)"50,#&D'G&'&4,+'50$@"++H')#"J5"@&"?'?,+&$06$#'$0'?"+&0)@6$#'$Y"#'$@@)0+',#'-';$0<5,"@"D'c"'
/)+&'0"5-,0'$0'0"/$E"'&4$+"'?"1"@6E"';$0<5,"@"+'*"1$0"'&4"'1$..$;,#B'-++"/*.,#B'50$@"++D'GY"0'&4-&H'&4"'
+&0)@&)0-.'/"/*"0+'-0"'-++"/*."?',#&$'&4"'Z#-.'50$?)@&+H'-#?'&4$+"'50$?)@&+'-0"'$k"0"?'&$'&4"'/-0<"&'$0'
&4"' @.,"#&+D' `#' -' Z#-.' 50$?)@&H' "-@4'/"/*"0' ,+' ?"+,0"?' &$' <""5' ,&+' $0,B,#-.' ?,/"#+,$#y' 4$;"E"0H' ?".-C"?'
?,+&$06$#' ,+' $Y"#' B"#"0-&"?' ,#' +$/"' /"/*"0+' ?)0,#B' )+"D' ("1"@&+' ?)"' &$' &4"' ?,/"#+,$#-.' ,#+&-*,.,&C'
+"0,$)+.C' ?"&"0,$0-&"' #$&' $#.C' "@$#$/,@' "�@,"#@C' *)&' -.+$' &4"' 0".,-*,.,&C' -#?' &4"' +-1"&C' $1' &4"' 6/*"0'
50$?)@&D'`&',+'&4)+'$#"'$1'&4"'/$+&',/5$0&-#&'-#?'1)#?-/"#&-.',++)"+'1$0'&4"'6/*"0'"#B,#""0+'-#?'&4"';$$?'
@0-Y+/"#M@0-Y+;$/"#'&$',/50$E"'?,/"#+,$#-.'+&-*,.,&C'$1'&4"';$$?D''

`&',+';"..V<#$;#'&4-&'?,/"#+,$#-.',#+&-*,.,&C'$1'&4"';$$?',+'4,B4.C'0".-&"?'&$'B"#"0-6$#'$0'"J6#@6$#'$1'

&4"',#&"0#-.'+&0"++"+D'NC5,@-.'"J-/5."+'-0"'-+'1$..$;+K'.$1'?75;.$'#.71##'Z>)[';4,@4',+'B"#"0-&"?'-#?'0"/-,#+'

,#'-'.,E,#B'&0)#<'?)0,#B'&4"'&0""'B0$;&4H'.$1'<7E%2?'#.71##'Z+)[';4,@4',+'@-)+"?'*C'&4"'4"&"0$B"#",&C'$1'&4"'

?0C,#B' +40,#<-B"' ,#' &4"' ?0,"?' .)/*"0H' -#?' .$1' 5.$17' %2.17234' #.71##1#' ;4,@4' -0"' ,#?)@"?' *C' -061-@&)-.'
50$@"++"+H'"DBD'-?4"+,$#'$0'@$##"@6$#'$1'&;$'5-0&+')#?"0'&4"'-@6$#'$1'"J&"0#-.'.$-?,#B+H',/50"B#-6$#'-#?'
4-0?"#,#B' $1' 0"+,#H' B"#"0-6$#' $1' .$@-.,R"?' 5.-+6@' ?"1$0/-6$#H' -#?' +$' $#' +$' 1$0&4D' 7$0' ?"E".$5,#B' &4"'
&"@4#,X)"'&$'-E$,?'&4"'?,/"#+,$#-.',#+&-*,.,&C'$1'&4"';$$?H',&' ,+',#?,+5"#+-*."'&$')#?"0+&-#?';4C'-#?'4$;'
&4"' ,#&"0#-.' +&0"++"+' -0"' B"#"0-&"?' ,#' ;$$?' -+' ;"..' -+' &$' <#$;' 4$;' &4"' ,#&"0#-.' +&0"++"+' -k"@&' &4"'
?,/"#+,$#-.',#+&-*,.,6"+'$1';$$?D'`#'&4,+'50"+"#&-6$#H';"'&-.<'-*$)&'&4"'@-)+"+'$1'?,/"#+,$#-.',#+&-*,.,6"+'

$1'&4"';$$?',#'0".-6$#+4,5'&$'&;$'/-F$0',#&"0#-.'+&0"++"+',#';$$?H',D"DH'?75;.$'#.71##'Z>)['32<'<7E%2?'#.71##'

Z+)[C''

'Whc'NW^'`\N^d\GI'QNd^QQ^Q'G77^3N'(`[^\Q`h\GI'`\QNG!`I`NO'h7'NW^'chh(�''

[-&)0,#B' JC."/' Z*"0' &"#?+' &$' @4-#B"' ,&+' ."#B&4' -#?' ?,-/"&"0' ?)0,#B' &4"' @"..' ;-..' .,B#,Z@-6$#+D'
(,/"#+,$#-.' @4-#B"' $1'/-&)0,#B' Z*"0' ,+'/$0"' $0' ."++' 0"+&0,@&"?' ,#+,?"' -#' -@&)-.' &0)#<y' &4)+H' -#' ,#&"0#-.'

+&0"++',+'B"#"0-&"?',#'&4"'&4,#'.-C"0'$1'&4"'#";.CV1$0/"?'+"@$#?-0C'JC."/D'N4,+',+'@-.."?'\.$1'?75;.$'#.71##'

Z>)[]D' Q$/"' @$/5$#"#&' $1' &4"' aQ' ,+' ".-+6@-..C' +&$0"?H' ;4"0"-+' &4"' $&4"0' ,+' E,+@$V".-+6@-..C' +&$0"?' -+' -'

.$@<"?V,#' +&0"++' ,#' &4"' @"..';-..' -Y"0' &4"' 50$B0-//"?' @"..' ?"-&4D'[-B#,&)?"' $1' 0"."-+"?' +&0-,#' $1'143#=A'

A5965212.'58' .$1'>)! ,#' &4"'#";.CV1$0/"?'JC."/' ,+'#$0/-..C'-#'".$#B-6#B'E-.)"'$1'>D>t'�'>Det'�' ,#' &4"'
&-#B"#6-.'?,0"@6$#H'-'@$#&0-@6."'E-.)"'$1'>D>t'�'>De'�' ,#'&4"' .$#B,&)?,#-.'?,0"@6$#H'-#?'>'�' ,#'&4"'0-?,-.'
?,0"@6$#' }e~D' W$;"E"0H' ,#' &4"' 0"-@6$#';$$?H' ,&' *"@$/"+' -#' -*#$0/-..C' 4,B4"0' E-.)"' ,#' &4"' .$#B,&)?,#-.'
?,0"@6$#K'-#'".$#B-6#B'E-.)"'4,B4"0'&4-#'>Di'�',#'&4"'@$/50"++,$#';$$?H';4,."'-'@$#&0-@6."'E-.)"'4,B4"0'
&4-#'>Ds'�',#'&4"'&"#+,$#';$$?'}e~D''

N4"' 143#=A' A5965212.' 58' .$1' >)' ,+' 5,."?' )5' ,#+,?"' -' .,E,#B' &0)#<' -Y"0' &4"' 0"5"66$#' $1' ?,-/"&"0'
,#@0"-+"H'@-)+,#B'-'0"+,?)-.'+&0"++'?,+&0,*)6$#',#'-'&0)#<'}e~D'N4,+',+'0"."-+"?',//"?,-&".C'-Y"0'4-0E"+6#B'-'
.$BH' 1$..$;"?'*C' @)�#B' &4"'B0""#' .$B' ,#&$' +/-..' *$-0?+'$0'5.-#<+y' &4)+H')#?"+,0-*."'?,+&$06$#+'-0"'$Y"#'

�41



@-)+"?',#'&4"'+-;#'.)/*"0H'"DBDH'4"-0&'@4"@<'-&'&4"'"#?+'$1'&4"'.$BH'@0$$<,#B'-#?'.$#B,&)?,#-.'@."-E-B"'$1'&4"
5.-#<+H'-#?'+$'1$0&4H'-+'+4$;#',#'7,BDeD'

N4"'W%#A5143#=A'45A&1<V%2'A5965212.'58'.$1'>)'+6..'0"/-,#+'"E"#'-Y"0'-'+/-..'.)/*"0',+'+"5-0-&"?'10$/'
&4"'.,E,#B'&0)#<D'W$;"E"0H',&',+'&-0?,.C'0"."-+"?'*C',//"0+,#B'-'B0""#'+/-..'.)/*"0',#'4$&';-&"0y'-+'&4"'0"+).&H'

-#',00"E"0+,*."'?,+&$06$#',+',#?)@"?',#'&4"'4"-&"?'.)/*"0D'N4,+',+'<#$;#'-+'&4"'$E?75V.$17934'71A5W17E'Z*XL['

}s�u~D'[-B#,&)?"'$1'WNd'+&0-,#',+'#$0/-..C'-#'".$#B-6#B'E-.)"'$1'eD>�eDs'�',#'&4"'&-#B"#6-.'?,0"@6$#H'-#'
".$#B-6#B'*)&'+$/"6/"+'@$#&0-@6."'E-.)"'$1'>D>t'�'>De'�' ,#' &4"' .$#B,&)?,#-.'?,0"@6$#H'-#?'-'@$#&0-@6."'
E-.)"' $1' >D>t' �' ,#' &4"' 0-?,-.' ?,0"@6$#' }g~D' W$;"E"0H' ,#' &4"' 0"-@6$#' ;$$?H' &4"' WNd' +&0-,#' *"@$/"+'
-*#$0/-..C'4,B4"0',#'&4"'.$#B,&)?,#-.'?,0"@6$#K'".$#B-6#B'E-.)"'$1'>Ds'�'>Du'�',#'&4"'@$/50"++,$#';$$?'}u~H
-#?'@$#&0-@6."'E-.)"'$1'>Dr'�'eD>'�',#'&4"'&"#+,$#';$$?'}r~D''

c4"#'&4"'B0""#'.)/*"0',+'?0,"?'-&'4,B4"0'&"/5"0-&)0"')+,#B'-'
<,.#' ?0C"0H' ?,+&$06$#' ?)"' &$' &4"' WNd' ,+' +)5"0,/5$+"?' $#' &4"'

0"E"0+,*."' ?,+&$06$#' ?)"' &$' &4"' <7E%2?' #$7%2&3?1 }rHu~D'
[-B#,&)?"'$1'?0C,#B'+40,#<-B"'10$/'&4"'B0""#'&$'&4"'$E"#V?0C'
@$#?,6$#+' ,+' #$0/-..C' @$#&0-@6."' E-.)"+' $1' t' �' e>' �' ,#' &4"'
&-#B"#6-.' ?,0"@6$#H' >De�' >Dt' �' ,#' &4"' .$#B,&)?,#-.' ?,0"@6$#H'
-#?'s'�'t'�',#'&4"'0-?,-.'?,0"@6$#'}f~D'`#'@-+"'$1'@$#&-,#,#B'&4"'
0"-@6$#';$$?'Z*"0H' &4"'?0C,#B'+40,#<-B"'+&0-,#'-.+$'*"@$/"+'
-*#$0/-..C' 4,B4"0' @$#&0-@6."' ,#' &4"' .$#B,&)?,#-.' ?,0"@6$#'
}rHu~y' &4)+H' 50$*."/+' -0,+,#B' 10$/' ?,/"#+,$#-.' ,#+&-*,.,&C'
*"@$/"' /$0"' @$/5.,@-&"?' -#?' /$0"' +"0,$)+' ,#' &4"' 6/*"0'
@$#&-,#,#B'&4"'0"-@6$#';$$?':+""'7,BDsAD'
c4"#' &4"' B0""#' .)/*"0' ,+' ?0,"?' -&' 0$$/' &"/5"0-&)0"H' &4"'
E,+@$".-+6@'@$/5$#"#&'5$++,*.C'0"/-,#+')#0"."-+"?',#'-'?0,"?'
.)/*"0H'-#?'/-C'0".-J'B0-?)-..C'$E"0'-' .$#B"0'5"0,$?'$1'6/"H'

;4,@4' ,+' /$0"' $0' ."++' -@@"."0-&"?' *C' &4"' n)@&)-6$#' $1' &4"' /$,+&)0"' @$#&"#&' }e>~D' N4,+' /-C' ."-?' &$'
)#"J5"@&"?'?,/"#+,$#-.',#+&-*,.,&C'$1'&4"'/"/*"0+',#'&4"'Z#-.'50$?)@&D''

N4)+H' .)/*"0' ,#?)+&0C'$Y"#'+)k"0+' 10$/'&4$+"' .$711'&%2<#'58' %2#.3I%4%=1#@' ,D"DH'?,+&$06$#+'?)"' &$' &4"'
".-+6@'0"@$E"0C'$1'aQH'&4"'E,+@$".-+6@'0"@$E"0C'$1'aQH'-#?'?0C,#B'+40,#<-B"'?)"'&$'/$,+&)0"'?"+$056$#D'

`\N^d\GI'QNd^QQ^Q'`Q'3h\NdhII^('!O'W^N^dha^\^h]Q'QNd]3N]d^'h7'NW^'chh('3^II'cGII''

a"#"0-6$#'/"@4-#,+/+' $1' &4"' 143#=A' A5965212.' 58' .$1' >)' -#?' .$1' +)' 4-E"' *""#' ;"..' ,#E"+6B-&"?' ,#'
0".-6$#+4,5'&$'&4"'/,@0$+@$5,@'+&0)@&)0"'$1'&4"';$$?'@"..';-..'}ee~D'7$0',#+&-#@"H'&4"'/,@0$Z*0,.'-#B."':[7GA'
,#'&4"'Qs'.-C"0'5.-C+'-'<"C'0$."',#'@$#&0$..,#B'&4"'/-B#,&)?"+'$1'0"."-+"?'+&0-,#+'$1'&4"'".-+6@'@$/5$#"#&'$1'
&4"' aQ' -#?' ?0C,#B' +40,#<-B"' $1' &4"' Z*"0D' N4"0"1$0"H' &4"' 0",#1$0@"?V/-&0,J' &4"$0C' @-#' *"' -55.,"?' &$'

42

7,BD'e'(,+&$06$#+'?)"'&$'0"."-+"'$1'".-+6@'@$/5$#"#&'$1'aQ',#'&4"'B0""#';$$?D''
:-A'W"-0&'@4"@<':*A'30$$<,#B'$1'.)/*"0':@A'I$#B,&)?,#-.'@."-E-B"''

:S4$&$B0-54+K':-Ay'WD'O-/-/$&$y':*A'-#?':@Ay'[D'T$F,/-A'

7,BD'sK'G'+"E"0"'"#?'+5.,�#B',#'-'+/-..'.$B'
$1'^)0$5"-#'*""@4':-'+<"&@4'?0-;,#B'10$/'

T)*."0'}s~AD'N4,+'.$B'@$#&-,#+'&"#+,$#'
;$$?',#'50"+"#&"0P+'E,";D'



"J5.-,#,#B' &4"'$0,B,#+'$1' .$1'143#=A'A5965212.'58'>)!-#?' .$1'+)' }es~D'h#'&4"'$&4"0'4-#?H' .,L."' ,+'<#$;#'

-*$)&' /,@0$+@$5,@' /"@4-#,+/' $1' B"#"0-6$#' $1' &4"' W%#A5143#=A' A5965212.' 58' .$1' >)! "J@"56#B' -' 1";'
0"5$0&+' }rHe>~D'("E".$5,#B' &"@4#,X)"+' &$'@$#&0$.'?,/"#+,$#-.' +&-*,.,&C'$1' &4"';$$?' ,+'#$&'5$++,*."';,&4$)&'
)#?"0+&-#?,#B' &4"' )#?"0.C,#B' /"@4-#,+/+D' c"' "J5"@&' &$' 50$5$+"' -' 50-@6@-.' ;-C' &$' 0"/"?C' &4"'
?,/"#+,$#-.',#+&-*,.,&C'$1'&4"';$$?'?)"'&$'&4"',#&"0#-.'+&0"++"+'*-+"?'$#'&4"'0"E"-."?'/"@4-#,+/+D''


d^7^d^\3^QK'!
eD'dDdD'G0@4"0':efurAH'a0$;&4'+&0"++"+'-#?'+&0-,#+',#'&0""+':Q50,#B"0Vm"0.-BH'!"0.,#A''
sD'WD'T�*."0':eftfAH'Q&)?,"#'�*"0'c-@4+&)/++5-##)#B"#'?"+'W$.R"+'```D'I�#B"#�#?"0)#B"#'*",'?"0'c�0/"V

*"4-#?.)#B'10,+@4"#'W$.R"+D':Q&)?,"+'$1'B0$;&4'+&0"++"+',#'&0""+'S-0&'iD'^k"@&'$1'4"-&'&0"-&/"#&'$#'&4"'
?,/"#+,$#+'$1'B0""#';$$?DA':W$.R'-<+'d$4V')#?'c"0<+&$k'egKggVurA''

iD' ND' O$<$&-' -#?' WD' N-0<$;' :efrsAH' 34-#B"+' ,#' ?,/"#+,$#' 4"-6#B' B0""#' ;$$?' :7$0"+&' S0$?)@&+' b$)0#-.'
esK=iV=D''

=D' OD' Q-+-<,H' -#?' ND' h<)C-/-' :efuiAH' d"+,?)-.' +&0"++' -#?' ?,/"#+,$#-.' @4-#B"' $#' 4"-6#B' B0""#' ;$$?'
:[$<)R-,'a-<<-,+4,'sfKi>sVi>gA''

tD' bDa0,.H' -#?' !D' N4,*-)&' :eff=AH' N0""'/"@4-#,@+' -#?';$$?'/"@4-#,@+K' 0".-6#B' 4CB0$&4"0/-.' 0"@$E"0C' $1'
B0""#';$$?'&$'&4"'/-&)0-6$#'50$@"++':G##-."+'$1'Q@,"#@"D'7$0"+6"0"'teKisfziiuA''

rD' !D' 3.-,0' :s>esAH' ^E,?"#@"' &4-&' 0"."-+"' $1' ,#&"0#-.' +&0"++' @$#&0,*)&"+' &$' ?0C,#B' +&0-,#+' $1' ;$$?'
:W$.R1$0+@4)#B'rrK'i=fzitiA''

gD' QD' !-0?"&H' bD' a0,.H' TD' T$F,0$' :s>esAH' N4"0/-.' +&0-,#' $1' B0""#' W,#$<,' ;$$?K' +"5-0-6#B' &4"' 4CB0$&4"0/-.'
0"@$E"0C'-#?' &4"' 0"E"0+,*."'?"1$0/-6$#' :`#' oI"@&)0"'\$&"+' ,#'G55.,"?'-#?'3$/5)&-6$#-.'["@4-#,@+'
m$.DreH'["@4-#,@+H'[$?".+'-#?'["&4$?+',#'3,E,.'^#B,#""0,#B':^?+D'70q/$#?H'[DH'[-@"0,H'7DApH'Q50,#B"0V
m"0.-BH'!"0.,#H'55DetgzersA''

uD' [D' N-#-<-H' WDO-/-/$&$H' "&' -.D' :s>e=AH' N4"' ,#&"00".-6$#' *"&;""#' /,@0$Z*0,.' -#B."' :[7GA' -#?'
4CB0$&4"0/-.'0"@$E"0C' ,#'@$/50"++,$#';$$?'-#?'#$0/-.';$$?'$1'Q)B,'-#?'GB-&4,+' :W$.R1$0+@4)#BH' ,#'
50"++A''

fD'3D'Q<--0':efuuA'c$$?Vc-&"0'd".-6$#+':Q50,#B"0Vm"0.-BH'!"0.,#A''
e>D'[D'N-#-<-H'WD'O-/-/$&$H'"&'-.D':,#'@$#&0,*)6$#AH'd"&-0?"?'0"@$E"0C'$1'0"/-,#,#B'B0$;&4'+&0"++',#'GB-&4,+'

;$$?'+5"@,/"#'@-)+"?'*C'?0C,#B'-#?'+)*+"X)"#&'0"V+;"..,#B'&0"-&/"#&+''
eeD'WDO-/-/$&$H'OD'T$F,/-H'"&'-.D':s>>sAH'h0,B,#'$1'&4"'*,$/"@4-#,@-.'50$5"06"+'$1';$$?'0".-&"?'&$'&4"'Z#"'

+&0)@&)0"'$1'&4"'/).6V.-C"0"?'@"..';-..':N0-#+-@6$#'$1'&4"'GQ[^'b$)0#-.'$1'!,$/"@4-#,@-.'^#B,#""0,#B'
es=K=isV==>A''

esD'WD'O-/-/$&$H'-#?'ND'G./q0-+' :s>>gAH'[-&4"/-6@-.'E"0,Z@-6$#'$1' &4"'0",#1$0@"?V/-&0,J'4C5$&4"+,+'*C'
[$0,VN-#-<-'&4"$0C':b$)0#-.'$1'c$$?'Q@,"#@"'tiK't>tVt>fA''

!+FLOV'('WBRXRC'3'BRXQYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''9^L2EI'!+F).2+'.)'O\]'

!)chh('WOadh[^3WG\`3Q'7hd'QNd]3N]dGI'N`[!^d'!]`I(`\a'Ih\a^m`NO'9'

/M<7%A'H52.175'
I-*$0-&$,0"'?"'[q@-#,X)"'"&'aq#,"'3,E,.':I[a3AH']#,E"0+,&C'$1'[$#&5"..,"0'H'70-#@"''

^/-,.K'@"?0,@D/$#&"0$|)/sD10'

!'
Q,#@"'-.;-C+';$$?'/-&"0,-.'4-E"'*""#'-#'"++"#6-.'/-&"0,-.'1$0'W)/-#'@$#+&0)@6$#+D'`&'@$/*,#"+'B$$?'

/"@4-#,@-.' 5"01$0/-#@"+' &$' 0"+,+&' +&0)@&)0-.' -@6$#+H' 4,B4' -?-5&-*,.,&C' *C' 0-;' /-&"0,-.' &0-#+1$0/-6$#+'
@$/*,#"?'&$'/).65."';$$?V*-+"?'50$?)@&+H'/$?"0-&"'50,@"'-#?'-';,?"+50"-?'0"#";-*."'#-&)0-.'0"+$)0@"D'
c,&4' ,&' @,E,.' "#B,#""0+' 4-E"' -.;-C+' 1-@"' &4"' @4-.."#B"' $1' /-&"0,-.' +"."@6$#' ;,&4' ?"?,@-&"?' -++"/*.C'
&"@4#,X)"+'@$#Z?"#&.C'"#$)B4'&$'0"+5"@&'-0@4,&"@&)0-.'?"+,B#'-#?'"#+)0"'+-1"&C'&$'&4"'+&0)@&)0"+D'!)&'&4"'
+&0)@&)0-.' .$#B"E,&C' $1' ;$$?' +&0)@&)0"+' ,+' ?,0"@&.C' ?"5"#?"#&' $#' ?"+,B#' -#?' "J"@)6$#' X)-.,&C' $1' &4"'
@$#+&0)@6$#+'*)&'-.+$'$#'.$#BV&"0/'/"@4-#,@-.'5"01$0/-#@"+'$1'&4"'@$#+6&)6E"';$$?'/"/*"0+D'

�43



c4"#'+)*F"@&"?'&$'"J&"0#-.'.$-?,#B';$$?'"J4,*,&'6/"V?"5"#?"#&'*"4-E,$0+H'@-.."?',#'/-&"0,-.'+@,"#@"'
E,+@$".-+6@,&C'-&' .$;'/"@4-#,@-.' +$.,@,&-6$#' }eVi~D'N4,+'*"4-E,$0'?,k"0'-@@$0?,#B' &$'+$.,@,&-6$#'$0,"#&-6$#'
0".-&"?' &$' ;$$?' B0-,#' $0,"#&-6$#+' }=~D' 7$0' "J-/5."H' *$-0?' +)*F"@&"?' &$' n"J)0-.' +$.,@,&-6$#' ;,..' /-,#.C'
"J4,*,&' .$#B,&)?,#-.' 54"#$/"#$#+' ;4"0"-+' 6/*"0' @$##"@6$#+' ;,..' ,#E$.E"' /-,#.C' &0-#+E"0+"' ?,0"@6$#+'
54"#$/"#$#+D' N4"0"1$0"' &4"'/,@0$+&0)@&)0-.' -00-#B"/"#&' $1' &4"' 5$.C/"0,@' @$/5$#"#&+' $1' ;$$?' ,+' #$&'
,#E$.E"?'$#'&4"'+-/"';-C+'-#?'&4"'/,@0$/"@4-#,@-.',#&"0-@6$#+'0"50"+"#&'-#',#&"#+,E"'+)*F"@&'$1'0"+"-0@4'
,#';$$?'/-&"0,-.'+@,"#@"'}tVg~D'

`#'-??,6$#';$$?V;-&"0',#&"0-@6$#+'4-E"'-'/-F$0',/5-@&'$#'&4,+'?".-C"?'0"+5$#+"'$1'&4"'/-&"0,-.'}u~D'
Q&-06#B';,&4,#'&4"'&0""'-&'B0""#'+&-&"'0-;'/-&"0,-.'0"X),0"'-#'-L"#6E"'?0C,#B'50$@"?)0"'&$'*"'$5"0-&"',#'
@$#+&0)@6$#D' N4"#' ;$$?' /"/*"0+' @$#6#)$)+.C' "J@4-#B"' ;-&"0' ;,&4' &4"' +)00$)#?,#B' -,0' "#E,0$#/"#&D'
Q)@4' -#' ,#&"0-@6$#' ,#?)@"+' /$,+&)0"' @$#&"#&' ."E".' E-0,-6$#+' ,#n)"#@"?' *C' &"/5"0-&)0"' -#?' ,#&"0#-.'
?,k)+,$#';,&4,#';$$?'6++)"' }f~D' `&'@-#'"E"#'"#?')5'&$' &4"'"J&0"/"'@$#?,6$#+'$1' .,X),?';-&"0' ,#?)@"?'*C'
;"-&4"0' ?";' $0' 0-,#,#B' -#?' *"@$/"' $#"' $1' &4"'/-F$0' 5-&4$.$BC' $1' 6/*"0' +&0)@&)0"+' 0"X),0,#B'/-++,E"'
?"+,B#'"k$0&+'-#?'@0-Y+/"#'"J5"0,"#@"'?)0,#B'@$#+&0)@6$#'54-+"'&$'50$E,?"'0".,-*."'+&0)@&)0"+D'

N4"' @$/*,#-6$#' $1' &4"' 6/"V?"5"#?"#&' *"4-E,$0' $1' ;$$?' -#?' ;$$?V;-&"0' ,#&"0-@6$#' ,#?)@"+'
)#"J5"@&"?' /"@4-#,@-.' 0"+5$#+"D' `&' @-#' 1$0' "J-/5."' ,#?)@"' .-0B"' ?"n"@6$#' ."E".' $#' 0$$1' 5)0.,#+D' N4,+'
@$/*,#-6$#'$1' .$;'/"@4-#,@-.' +$.,@,&-6$#'-#?'/$,+&)0"' E-0,-6$#+' ,+' @-.."?'/"@4-#$+$056$#' }e>Vei~D' N$'
)#?"0+&-#?'&4"'$0,B,#+'$1' &4,+'54"#$/"#$#'-#?'?"+@0,*"'&4"'0"+).6#B'<,#"6@+'/-&"0,-.'+@,"#6+&+'5"01$0/'
,+$.-&"?' "J5"0,/"#&+' $#' +"."@&"?';$$?' +-/5."+' &40$)B4'?,k"0"#&'/"@4-#,@-.' -#?' 4CB0$&4"0/-.' 4,+&$0,"+'
&4"'"E$.)6$#'$1'&4"'/-&"0,-.'50$5"06"+'-0"'$*+"0E"?'$#'-'54C+,@-.'1$0/-.,+/'}e=Ver~D' `#'&4"'^]'@$)#&0,"+'
@$//$#'0)."+'1$0'&4"'?"+,B#'$1'6/*"0'+&0)@&)0"+H'@-.."?'^)0$@$?"'t':^3tAH'4-E"'&$'*"'0"+5"@&"?'-@@$0?,#B'
&;$'/-F$0'@0,&"0,$#+D'7,0+&'&4"'].6/-&"'I,/,&'Q&-&"':]IQA'."-?'&$'"#+)0"'&4"'+-1"&C'$1'5"$5."'-#?'+&0)@&)0"'
-#?' +"@$#?.C' &4"' Q"0E,@"-*,.,&C' I,/,&' Q&-&"' :QIQA' ."-?' &$' "#+)0"' @$/1$0&' -#?' .,/,&"?' ?"1$0/-*,.,&C' $1' &4"'
"."/"#&+' }egVeu~D' `#' &4,+' +&-#?-0?' &4"' X)"+6$#+' $#' /-&"0,-.' *"4-E,$)0' 1-@,#B' .$#BV&"0/' -@6$#+' @-#' *"'
?,+@)++"?'0"B-0?,#B'&$'.-*$0-&$0C'"J5"0,/"#&+D'

N4,+'50"+"#&-6$#';,..'*"'&4"'$55$0&)#,&C'&$'50"+"#&'-'+@,"#6+&'+&-#?5$,#&'$#'*-+,@+'<#$;."?B"'$1';$$?'
04"$.$BC'-#?'?"&-,.'4CB0$/"@4-#,@-.'*"4-E,$0+',#?)@"?',#'6/*"0'+&0)@&)0"+'-55.,@-6$#+D'

d^7^d^\3^QK''

eD I"@."0@'3$/&"'?"'!)k$#H'aDVID':eg=>AD'^J5q0,"#@"+'+)0'.-'1$0@"'?)'*$,+D'`#'[q/$,0"+'?"'/-&4q/-6X)"'
"&'?"'54C+,X)"H'60q+'?"+'0"B,+&0"+'?"'.PG@-?q/,"'d$C-."'?"+'Q@,"#@"+':55D'=tiz=rgAD'

sD a0$++/-#H' SD' ]D' GDH' j' T,#B+&$#H' dD' QD' ND' :eft=AD' 30""5' -#?' +&0"++' 0".-J-6$#' ,#' ;$$?' ?)0,#B' *"#?,#BD'
G)+&0-.,-#'b$)0#-.'$1'G55.,"?'Q@,"#@"H't:=AH'=>iz=egD'

iD Q@4#,";,#?H' GD' SD' :efruAD' d"@"#&' S0$B0"++' ,#' &4"' Q&)?C' $1' &4"' d4"$.$BC' $1'c$$?D'c$$?' Q@,"#@"' -#?'
N"@4#$.$BCH'sH'euuzs>rD'

=D Q@4#,";,#?H' GD' SDH' j' !-00"LH' bD' (D' :efgsAD' c$$?' -+' -' .,#"-0' $0&4$&0$5,@' E,+@$".-+6@' /-&"0,-.D' c$$?'
Q@,"#@"'-#?'N"@4#$.$BCH'r:eAH'=iztgD'?$,Ke>De>>gM!7>>iteu>g'

tD I$YCH'[DH'^.V$+&-H'[DH'j'c"..;$$?H'dD'cD':efgsAD'Q4$0&V&"0/'@0""5'-+'0".-&"?'&$'/,@0$Z*0,.'-#B."D'c$$?'
-#?'7,*"0D'

rD [$0,,R)/,H'QDH'j'h<-#$H'ND':efguAD'm,+@$".-+6@,&C'-#?'+&0)@&)0"'$1';$$?D'`mD'[$<)R-,'a-<<-,+4,H's=:eAH'ez
rD'

gD \-E,H'SDH'd-+&$B,H'SDH'a0"++"H'mDH'j'N$.$)H'GD':efftAD'[,@0$/"@4-#,@+'$1';$$?'+)*F"@&"?'&$'-J,-.'&"#+,$#D'
c$$?'Q@,"#@"'-#?'N"@4#$.$BCH'sf:rAD'?$,Ke>De>>gM!7>>ef=eff'

uD \-<-#$H'ND':efffAD'G#-.C+,+'$1'@0""5'$1';$$?'?)0,#B';-&"0'-?+$056$#'*-+"?'$#'&4"'"J@,&-6$#'0"+5$#+"'
&4"$0CD'b$)0#-.'$1'c$$?'Q@,"#@"H'=t:eAH'efzsiD'?$,Ke>De>>gM!7>>tgftef'

fD Q<--0H'3D':efuuAD'c$$?Vc-&"0'd".-6$#+D':QD'QD',#'cD'Q@,"#@"H'^?DA':5D'suiAD'
e>D ' G0/+&0$#BH' ID' (DH' j' T,#B+&$#H' dD' QD' ND' :efr>AD' ^k"@&' $1'/$,+&)0"' @4-#B"+' $#' @0""5' ,#' ;$$?D' \-&)0"H'

eut:=gerAH'urszuriD'
eeD 'G0/+&0$#BH'ID'(DH'j'340,+&"#+"#H'aD'\D':efreAD' `#n)"#@"'$1'/$,+&)0"'@4-#B"+'$#'?"1$0/-6$#'$1';$$?'

)#?"0'+&0"++D'\-&)0"H'efe:=gfeAH'urfzug>D'

�44



esD 'a0$++/-#H'SD']D'GDH'G0/+&0$#BH' ID'(DH'j'T,#B+&$#H'dD' QD' ND' :efrfAD'G#'-++"++/"#&'$1' 0"+"-0@4' ,#';$$?'
04"$.$BCD'c$$?''Q@,"#@"'-#?'N"@4#$.$BCH'iH'is=zisuD

eiD 'W)#&H'(DH'j'Q4".&$#H'3D'7D':efugAD'S0$B0"++',#'&4"'-#-.C+,+'$1'@0""5',#';$$?'?)0,#B'@$#@)00"#&'/$,+&)0"'
@4-#B"+D'b$)0#-.'$1'[-&"0,-.+'Q@,"#@"H'ssH'ieizis>D

e=D ' W-#4,F�0E,H' GDH' j' W)#&H' (D' :effuAD' ^J5"0,/"#&-.' ,#?,@-6$#' $1' ,#&"0-@6$#' *"&;""#' E,+@$".-+6@' -#?'
/"@4-#$V+$056E"'@0""5D'c$$?'Q@,"#@"'-#?'N"@4#$.$BCH'isH'tgzg>D

etD ' Q-."#w$#H' bD' :s>>fAD' m,+@$q.-+6@,&q' 5$)0' ."' @-.@).' ?"+' +&0)@&)0"+' :55D' eze=gAD' ^?,6$#+' ?"' .P^@$."'
S$.C&"@4#,X)"D

erD '[$#&"0$H'3DH'a0,.H'bDH'I"B"-+H'3DH'W)#&H'(DH'j'3.-,0H'!D':s>esAD'`#n)"#@"'$1'4CB0$/"@4-#,@-.'4,+&$0C'$#'&4"'
.$#B,&)?,#-.' /"@4-#$+$056E"' @0""5' $1' ;$$?D' W$.R1$0+@4)#BH' rr:rAH' gtgzgr=D' ?$,Ke>DetetM
41Vs>eeV>eg=

egD '^)0$@$?"'tK'("+,B#'$1'6/*"0'+&0)@&)0"+'S-0&'eVeK'a"#"0-.'z'3$//$#'0)."+'-#?'0)."+'1$0'*),.?,#B+'^\'
efftVeVeKs>>=D':s>>=AD

euD 'W$#ZH'(DH'[�0&"#++$#H'GDH'j'N4".-#?"0++$#H'QD' :s>esAD'd".,-*,.,&C'$1'*"-/+'-@@$0?,#B' &$'^)0$@$?"+' ,#'
+"0E,@"-*,.,&C'.,/,&'+&-&"D'^#B,#""0,#B'Q&0)@&)0"+H'itH'=uzt=D'?$,Ke>De>erMFD"#B+&0)@&Ds>eeDeeD>>i

!+FLOV'('WBRXQY'3'BRXYCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!O2E_+'&O0OKO_E'['O\]

![^3WG\`3GI'3h\(`N`h\'h7'chh('[^[!^d'`\'NW^'bGSG\^Q^'NdG(`N`h\GI'!]`I(`\a'9

HC'P393#3&%@'HC'RA$%<3@'XC'X57%A$%?3%'32<'PC')3#3&,'
a0-?)-&"'Q@4$$.'$1'!,$-B0,@).&)0-.'Q@,"#@"+H'\-B$C-']#,E"0+,&CH'7)0$@4$'34,<)+-'\-B$C-'=r=Vur>eH'b-5-#'

/-0,<$C|-B0D#-B$C-V)D-@DF5H'/D)@4,?-|#-<-/)0-<"#<"#D@$/H'C+-+-<,|#-B$C-V)DF5'
`\Ndh(]3N`h\'

`#' b-5-#H' &4"0"' -0"' /-#C' .-0B"V+@-."' $.?' ;$$?"#' *),.?,#B+' +)@4' -+' &4"' -0@4,&"@&)0"' $1' +40,#"+' -#?'
&"/5."+D'N4"'?)0-*,.,&C'$1'&4"+"'+&0)@&)0"+',+'?"/$#+&0-&"?'*C'&4"'"J,+&"#@"'$1'*),.?,#B+'&4-&'-0"'/$0"'&4-#'
ei>>' C"-0+'$.?H' +)@4'-+'W$0C)F,' N"/5."D' N4"+"'*),.?,#B+' -0"' +)*F"@&"?' &$'"J&"0#-.' 1$0@"+'$1' E-0,$)+' +,R"+H'
,#@.)?,#B'+"E"0-.'?,+-+&"0+'&40$)B4$)&'&4"'C"-0+D'N4"0"1$0"H' ,#'$0?"0'&$'*"X)"-&4'&4"+"'*),.?,#B+'&$'1)&)0"'
B"#"0-6$#+H',&',+',/5$0&-#&'&$'"#+)0"'&4"'+-1"&C'$1'&4",0'+&0)@&)0-.'/"@4-#,@+D''

`#'&4,+'+&)?CH'O$)#BP+'/$?).)+'$1'6/*"0';4,@4';-+'*),.&',#&$'&4"'$.?';$$?"#'+&0)@&)0"';-+'"+6/-&"?'
*C'/"-+)0,#B'$#.C'&4"'+&0"++';-E"'50$5-B-6$#'E".$@,&CD'O$)#BP+'/$?).)+',+'/$+&',/5$0&-#&'50-@6@-.',#?"J'
$1' /"@4-#,@-.' 50$5"0&C' $1' 1)..V+@-."' 6/*"0D' N4,+' "+6/-6$#' /"&4$?' ?$"+#P&' #""?' &4"' /"-+)0"/"#&' $1
?"#+,&CH' -#?' ,+' *-+"?' $#' &4"' "J,+6#B'
?-&-*-+"' $1'/"@4-#,@-.' 50$5"0&C' $1' 1)..V
+@-."' .)/*"0+D' 7)0&4"0/$0"H' &4"' E-.,?,&C'
$1' "+6/-&"?' O$)#BP+' /$?).)+' ;-+'
E"0,Z"?'*C'@$/5-0,#B'&4"'+&0"++'-#-.CR"?'
)+,#B's(V7^[';,&4'&4,+'"+6/-&"?'O$)#BP+'
/$?).)+H' -#?' &4"' $*+"0E"?' +&0"++D' N4"'
-@&)-.' +&0"++';-+'$*&-,#"?'*C'/"-+)0,#B'
&4"' +&0-,#' 0"&)0#' -/$)#&' -.$#B' &4"'
?"/$.,6$#';$0<D''

[GN^d`GIQ'G\('[^NWh(
N4"' &-0B"&' *),.?,#B' ,+' -' &"/5."' $1' N"#?-,' +"@&' ,#' \-B-#$' 3,&CH' \-B-#$' S0"1"@&)0"H' #-/"?' _"#<$F,'

(-,<-#F,#' [-#R"#?$' :7,BD' eAD' `&' ;-+' *),.&' ,#' euf=' -#?' ,&+' 0$$1' 10-/"' ;-+' 0"#$E-&"?' 10$/' b).C' s>e>' &$'
7"*0)-0C's>esD'c$$?"#'/"/*"0+')+"?' ,#' &4,+' 0$$1' 10-/"';"0"' ,#E"+6B-&"?D'd$)#?' .$B+'$1' b-5-#"+"' 0"?'
5,#"' :S,#)+'?"#+,n$0-' Q,"*D"&' _)@@DA';,&4' -' @0$++V+"@6$#-.' ?,-/"&"0' $1' si>'�' t=>'//';"0"')+"?' -+' 0$$1'
B,0?"0+D'

Q&0"++';-E"'50$5-B-6$#'E".$@,6"+'$1'0$$1'/"/*"0+';"0"'/"-+)0"?'*"1$0"'&4"'?"/$.,6$#';$0<':7,BD'sV
-AD' N4"' O$)#BP+'/$?).,' $1' -..' is' 0$$1' B,0?"0+' -#?' g' 0$$1' E"06@-.' +&0)&+' :r' $1' &4"+"';"0"' +)*F"@&' &$' +&0-,#'

45

:*A'("/$.,6$#'$1'0$$1'10-/"

7,BDeK'_"#<$F,'(-,<-#F,#'[-#R"#V?$

:-A'!"1$0"'?"/$.,6$#';$0<



/"-+)0"/"#&A' ,#+,?"' &4"' 0$$1' 10-/"' ;"0"' "+6/-&"?' )+,#B' &4"' +&0"++' ;-E"' 50$5-B-6$#' E".$@,&C'
/"-+)0"/"#&'50,$0'&$'&4"'?"/$.,6$#':s>>f'("@"/*"0AD'G'5$0&-*."'0"+$#-#&V&C5"'+&0"++';-E"'50$5-B-6$#'
6/"0':7GThSSA';-+')+"?'1$0'&4"'/"-+)0"/"#&'$1'&4"'+&0"++';-E"'50$5-B-6$#'E".$@,&CD'!C')+,#B'&4"'[$#&"'
3-0.$'+,/).-6$#'/"&4$?'*-+"?'$#'&4"'"J,+6#B'?-&-*-+"'$1'/"@4-#,@-.'50$5"06"+'$1'b-5-#"+"'.)/*"0+'}e~H
&4"' O$)#B�+' /$?).)+H' ^H' ;-+' "+6/-&"?' 10$/' &4"' 50$5-B-6$#' E".$@,&CD' N4"' ?-&-*-+"' $1' /"@4-#,@-.'

50$5"06"+' 1$0' "+6/-6$#'5)05$+"+' ,+' @)00"#&.C'
*",#B'-@@)/).-&"?',#'0"+"-0@4',#+6&)&"+'-@0$++'
b-5-#H' -#?' ?-&-' 1$0' &4"' 0".-6$#+4,5' *"&;""#'
O$)#BP+' /$?).)+' $1' +$Y;$$?' .)/*"0' ,#' 1)..'
+@-."' -#?' ,&+' ?"#+,&C' "J,+&+D' `#' &4,+' +&)?CH' &4"'
?-&-*-+"' $1' oGIIp' :/"-#+' &4"' ?-&-*-+"'
,#@.)?,#B' ?-&-' $1' -..' +5"@,"+y' #' �' esfrgA' ;-+'
"/5.$C"?'}s~
S0"5-0-6$#' 1$0' &4"' +&0-,#' /"-+)0"/"#&' $#'
E"06@-.' 0$$1' +&0)&+' -#?' 0$$1' B,0?"0+';-+' @-00,"?'
$)&'F)+&'50,$0'&$'&4"'?"/$.,6$#'$1'&4"'0$$1'10-/"'
:\$E"/*"0' sH' s>e>A' :7,BD' sV*AD' N4"' +&0-,#'
/"-+)0"/"#&';-+'5"01$0/"?')+,#B'+&0-,#'B-)B"+'

:N$<C$'Q$<<,'3$'I&?DH'SIcVr>VeeH'a-)B"'."#B&4',+'r> //A'E,-'?-&-'.$BB"0+':Q-#V",H'I$BB"0'[-&"'(Ies>>A'1$0'
$*+"0E,#B'-'/"-+)0"?'E-.)"D' 'N4"'+&0-,#'/"-+)0"/"#&'5$,#&+',#@.)?"?'-'&$&-.'$1'i'5$,#&+',#'$#"'0$$1'B,0?"0'
:@4e'�'@4iA'-#?'-'&$&-.'$1'f'5$,#&+',#'t'0$$1'E"06@-.'+&0)&+':@4='�'@4esAD'()0,#B'&4"'?"/$.,6$#';$0<':70$/'
\$E"/*"0's>e>'&$'7"*0)-0C's>eeAH'g'6/"+'/"-+)0"/"#&+',#'&$&-.';"0"'@-00,"?'$)&'-&'-'10"X)"#@C'$1'-*$)&'
$#@"'-';""<D'

`#'$0?"0'&$'?"&"0/,#"'&4"';",B4&'$1'&4"'0$$1'-#?'&4"'0$$1'10-/"H'&4"';",B4&+'$1'&4"'?,+@4-0B"?'*),.?,#B'
/-&"0,-.';"0"'/"-+)0"?';4"#"E"0'/-&"0,-.+';"0"'@-00,"?'&$'&4"'?,+5$+-.'+,&"D'N4"';",B4&'/"-+)0"/"#&';-+'
-@@)/).-&"?'$#'"-@4'+&0-,#'/"-+)0"/"#&'?-CD'

!-+"?'$#'&4"'-*$E"'?"+@0,*"?'/"-+)0"/"#&'?-&-H'&4"'+&0"++'+&-&"'$1'&4"'0$$1'B,0?"0';-+'-#-.CR"?')+,#B'
-' s(' +<"."&$#' +&0)@&)0-.' -#-.C+,+' 50$B0-/D' `#' &4"' -#-.C+,+H' &4"' +)55$06#B' 5$,#&' ;-+' -++)/"?' &$' *"' &4"'
5$+,6$#';4"0"'-'B,0?"0'$0'-'E"06@-.'0$$1'+&0)&'&$)@4"?'-&'&4"'.$;"0'5-0&'$1'&4"'0$$1'B,0?"0y'4"'.$-?'5$,#&';-+'
-++)/"?'&$'*"'&4"'5$+,6$#';4"0"'$#"'&$)@4"?'&4"')55"0'0$$1'B,0?"0'$0'&4"')55"0'E"06@-.'0$$1'+&0)&D'

d^Q]INQ'

678)/9:;<=>)?9@:A:>)9B)C99B)?D?EDC)D>F?GHD@)EI)>HCD>>)JGKD)KDA9LMHI)
7,BD'i'+4$;+'&4"'?,+&0,*)6$#+'$1'+&0"++';-E"'50$5-B-6$#'E".$@,&C':7,BD'iV-A'-#?'O$)#B�+'/$?).)+':7,BD'iV

*AD'N4"'-E"0-B"'+&0"++';-E"'50$5-B-6$#'E".$@,&C'$1'&4"'E"06@-.'0$$1'+&0)&'-#?'&4"'0$$1'B,0?"0';"0"'t>feDi'
/M+'-#?'=ufgDr'/M+'0"+5"@6E".CD'70$/'&4"+"'E".$@,6"+H'&4"'-E"0-B"'O$)#B�+'/$?).,'$1'*$&4'/"/*"0+';"0"'
"+6/-&"?'&$'*"'esDi'<\M//s'-#?'eeDe'<\M//s'0"+5"@6E".CD'N4"'*"#?,#B'O$)#BP+'/$?).)+'$1'b-5-#"+"'0"?'
5,#"'.)/*"0',+'-&'tD>'�'e>Di'�'sDi'�'egDu'<\M//s'}i~D'N4"'O$)#B�+'/$?).)+'?,+&0,*)6$#'1$0'b-5-#"+"'0"?'5,#"'
/"/*"0+'-+'/"-+)0"?',#'&4,+'+&)?C',+'+.,B4&.C'.-0B"0';4"#'@$/5-0"?';,&4'&4"'?-&-*-+"H'*)&',&',+'+6..';,&4,#'
&4"'O$)#B�+'/$?).)+'?,+&0,*)6$#'0-#B"'$1'b-5-#"+"'0"?'5,#"'/-&"0,-.+',#'B"#"0-.D'

67N)%>F?GF9;)9B).D;@M;<)*HCD>>)
7$0' &4"'0"/$E-.' .$-?'-&'s>e>De'<\H' &4"'E-.)"' &4-&';-+'/"-+)0"?';4"#'4-.1'$1' &4"';$$?"#'/"/*"0+'

1$0/,#B' &4"' 0$$1' 10-/"' 0"/-,#"?';-+' &-<"#' -+' &4"' Z#-.' 0"+).&' 1$0' +&0-,#'/"-+)0"/"#&H' -#?' &4"' E-.)"' $1'
/,#,/)/'�'-E"0-B"'�'+&-#?-0?'?"E,-6$#'�'/-J,/)/'1$0'&4"'+&0-,#',#'&4"'E"06@-.'0$$1'+&0)&';-+'suf'�'ireDe'
�'g>D='�'=fr':J'e>VrAD'h#'&4"'$&4"0'4-#?H'@4e'-#?'@4i'4-?'+&0-,#+'$1'srs'J'e>Vr'-#?'i=s'J'e>Vr'0"+5"@6E".Cy'
;4"0"-+' @4s' 4-?' -' +&0-,#' $1' =ug' J' e>VrD' N4"' +&0"++' -@6#B' $#' &4"' /"/*"0+' ;-+' ?"&"0/,#"?' 10$/' &4"'
"+6/-&"?'O$)#BP+'/$?).)+'-#?'&4"+"'+&0-,#'/"-+)0"/"#&'E-.)"+D'N4"'-E"0-B"'E"06@-.'+&0"++'$1'&4"'E"06@-.'
0$$1'+&0)&+';-+'=D='\M//sy'&4"'*"#?,#B'+&0"++'$#'&4"'+&0-,#'/"-+)0"/"#&'5$+,6$#+'$1'&4"'0$$1'B,0?"0';"0"'
?"&"0/,#"?'&$'*"'iDe'�'tDf'\M//sD'

46

7,BDsK'["-+)0"/"#&'$1'/"@4-#,@-.'@$#?,6$#'$1';$$?'
/"/*"0

:-A'["-+)0"/"#&'$1'
O$)#BP+'[$?).)+

:*A'Q&0-,#'/"-+)0"/"#&



N4"'s(V7^['-#-.C+,+';-+'@$#?)@&"?')+,#B'&4"+"'"+6/-&"?'O$)#B�+'/$?).,H'-#?'&4"'-#-.CR"?'+&0"++';-+'
@$/5-0"?';,&4'&4"'-@&)-.'+&0"++';4,@4';-+'$*&-,#"?'*C'&4"'"+6/-&"?'O$)#B�+'/$?).)+'-#?'+&0-,#'/"-+)0"?'
-.$#B'&4"'?"/$.,6$#';$0<D'G+'-'0"+).&H'&4"'$0?"0'$1'&4"+"'E-.)"+'/-&@4"?'&4"'0"+).&+'10$/'s(V7^['-#-.C+,+'
;4"#' ,&';-+' +)55$+"?' &4-&' &4"' +$/"' F$,#&' ?,?' #$&';$0<' "#$)B4D' `#' &4"' @-+"' $1' -' *),.?,#B' *),.&' *C' )+,#B'
b-5-#"+"'&0-?,6$#-.'@$#+&0)@6$#'/"&4$?+'+)@4'-+'[-#R"#?$'N"/5."H'&4"',#&0-V,#?,E,?)-.'E-0,-6$#'-#?'&4"

,#&"0V,#?,E,?)-.'E-0,-6$#'$1'O$)#B�+'/$?).,',#';$$?'/"/*"0+H'&4"'4)/-#V/-?"'#$#V)#,1$0/,&C'?)0,#B'&4"'
@$#+&0)@6$#' -#?' @4-#B"+' $1' &4"' +&0)@&)0-.' 10-/"' @4-0-@&"0,+6@+' ?)"' &$' "J&"0#-.' 1$0@"+' $E"0' 6/"' -0"'
@$#+,?"0"?' &$' *"' ,#"E,&-*."D' N4"0"1$0"H' ,&' ,+' "-+C' &$' -++)/"' &4-&' +$/"' ?"E,-6$#' $@@)0+' ,#' &4"' *),.?,#BD'
[$0"$E"0H'&4"'"+6/-&"?'/-J,/)/'*"#?,#B'+&0"++'$1'&4"'0$$1'B,0?"0';-+'-&'eeDfe'\M//sH';4,@4';-+'eeg�'
$1'&4"'-..$;-*."'+&0"++'$1'b-5-#"+"'0"?'5,#"D'70$/'&4,+H',&',+'+)BB"+&"?'&4-&'&4"0"'"J,+&"?'-'+&0"++'+&-&"'$#'&4"'
B,0?"0'&4-&';-+'B0"-&"0'&4-#'$0'"X)-.'&$'&4"'-..$;-*."'+&0"++'1$0'b-5-#"+"'0"?'5,#"D

d^7^d^\3^QK
eD'[D'O-/-+-<,H'-#?'OD'Q-+-<,' :s>e>AH'("&"0/,#,#B'O$)#BP+'/$?).)+'$1'6/*"0'$#'&4"'*-+,+'$1 -'+&0"#B&4'

?-&-*-+"'-#?'+&0"++';-E"'50$5-B-6$#'E".$@,&C'`K'-#'"+6/-6$#'/"&4$?'1$0'O$)#BP+'/$?).)+'"/5.$C,#B'
[$#&"'3-0.$'+,/).-6$#':b$)0#-.'$1'c$$?'Q@,"#@"H'trKsrfVsgtA''

sD'[D' O-/-+-<,H' ' OD' Q-+-<,' -#?' OD' `,F,/-' :s>e>AH'("&"0/,#,#B' O$)#BP+'/$?).)+' $1' 6/*"0' $#' &4"'*-+,+' $1' -'
+&0"#B&4'?-&-*-+"'-#?'+&0"++';-E"'50$5-B-6$#'E".$@,&C'``K'"k"@&'$1'&4"'0"1"0"#@"'?,+&0,*)6$#'?-&-*-+"'
$#'&4"'?"&"0/,#-6$#'':b$)0#-.'$1'c$$?'Q@,"#@"H'trK'iu>ViurA''

iD'7$0"+&0C'-#?'7$0"+&'S0$?)@&+'d"+"-0@4'`#+6&)&"':s>>tA'(-&-*-+"'$1'+&0"#B&4'5"01$0/-#@"'$1'@$//"0@,-.'
.)/*"0':,#'b-5-#"+"AD'(-&-*-+"'\$D'gH'N4"'`#+6&)&"H'`*-0-<,

47

7,BDiK'(,+&0,*)6$#'$1'Q&0"++';-E"'50$5-B-6$#'E".$@,&C'$1'10-/"'/"/*"0'-#?'"+6/-&"?'O$)#BP+'/$?).)+



!+FLOV'('WBRXYC'3'BQXCYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''>.2+\L':KK.2'['O\]

2'NW^'W`QNhd`3'dhh7'QNd]3N]d^Q'h7'NW^'m`^\\G'Wh7!]daD'G\'`\\hmGN`m^'
`\N^d(`Q3`SI`\GdO'GSSdhG3W'!^Nc^^\'Gd3W`N^3N]d^'G\('QNd]3N]dGI'^\a`\^^d`\a'

Q3`^\3^Q'9
a"0$.?'^�"0':eAH'a)?0)#'Q&C4."0VGC?�#':eAH'a"$0B'W$@40",#"0':sA

:eAK'`#+6&)&"'$1'W,+&$0C'$1'G0&H'!),.?,#B'G0@4-"$.$BC'-#?'d"+&$0-6$#H'm,"##-']#,E"0+,&C'$1'N"@4#$.$BC
:sAK'`#+6&)&"'1$0'["@4-#,@+'$1'[-&"0,-.+'-#?'Q&0)@&)0"+H'm,"##-']#,E"0+,&C'$1'N"@4#$.$BC

T-0.+5.-&R'eiH'e>=>'c,"#H'G)+&0,-'
B"0$.?D"++"0|&);,"#D-@D-&H'B)?0)#D+&C4."0|&);,"#D-@D-&H'B"$0BD4$@40",#"0|&);,"#D-@D-&'

N4"'4,+&$0,@'0$$1'+&0)@&)0"+'$1'&4"'m,"##-'`/5"0,-.'S-.-@"H'&4"'W$�)0BH'-0"'.-0B".C')#<#$;#'+$'1-0D'`&',+
+,#@"'s>ee'&4-&'+&)?"#&+'-#?'+&-k'$1'&4"'("5-0&/"#&'$1'W,+&$0C'$1'G0@4,&"@&)0"'-#?'!),.?,#B'G0@4-"$.$BC'$1'
&4"' m,"##-' ]#,E"0+,&C' $1' N"@4#$.$BC' -0"' )#?"0&-<,#B' &4"'
+C+&"/-6@' ?$@)/"#&-6$#' -#?' -#-.C+,+' $1' &4$+"' .-0B"' 0$$1'
+&0)@&)0"+',#'@$$5"0-6$#';,&4'&4"'G)+&0,-#'7"?"0-.'h�@"'1$0'&4"'
3-0"'$1'[$#)/"#&+'-#?'&4"'G)+&0,-#'G@-?"/C'$1'Q@,"#@"+')+,#B'
?"&-,."?' -#?' ?"1$0/-6$#V-@@)0-&"' +)0E"C' /"&4$?+D' N4"'
$)&@$/"'$1'&4"'+&)?C';,..'+4$;'"J"/5.-0,.C'&4"'?"E".$5/"#&'$1'
.-0B"'0$$1'+&0)@&)0"+',#'m,"##-H'?-6#B'10$/'&4"'/"?,"E-.'5"0,$?'
&$' &4"' "-0.C' /$?"0#' -#?' *-0$X)"' "0-+' &$' &4"' ef&4' -#?' s>&4

@"#&)0C':7,BD'eAD'7)0&4"0/$0"H'&4"'50"E,$)+'0"+).&+'@$#@"0#,#B'&4"'
B"$/"&0C'-#?'@$#+&0)@6$#'4,+&$0C'$1'&4"';$$?"#'0$$1'+&0)@&)0"+'
1$0/"?'&4"'*-+,+'1$0'/-&"0,-.'"#B,#""0,#B'-#?'+&0)@&)0-.'-#-.C+,+H'
@$#?)@&"?',#'@.$+"'@$..-*$0-6$#'*"&;""#'-..'50$F"@&'5-0&#"0+'*C'
/"/*"0+' $1' &4"' `#+6&)&"' 1$0' ["@4-#,@+' $1' [-&"0,-.+' -#?'
Q&0)@&)0"+'$1'&4"'m,"##-']#,E"0+,&C'$1'N"@4#$.$BCD'

N4"'*-+,+' 1$0' &4"'4,+&$0,@-.'-#-.C+,+'$1' &4"' 0$$1' +&0)@&)0"+' ,+'
&4"' @$#&$)0V-@@)0-&"' +)0E"C' -#?' ?"&-,."?' ?$@)/"#&-6$#D' N4"'
+)0E"C'?-&-'-0"'-.+$')+"?'1$0'&4"'@.-++,Z@-6$#'-#?'?-6#B'$1'&4"'
+&0)@&)0"+D' W"0"H' &4"' 0"+).&+' B-E"' &4"' $55$0&)#,&C' &$'
0"@$#+&0)@6#B' -#?' ?"+@0,*,#B' ,#' -' @$/50"4"#+,*."' ;-C' &4"'
@$#+&0)@6$#' 50$@"++' ,#@.)?,#B' +"@$#?-0C' -?-56$#+D' N4)+H'
?"1$0/-6$#+' &4-&' 4-E"' $@@)00"?' @-#' *"' ,#&"050"&"?' $#' &4"' $#"' 4-#?' -+' B0$;&4' @4-0-@&"0,+6@+' -#?'
/"@4-#$V+$056@'50$@"++"+'+5"@,Z@'&$'&4"'/-&"0,-.D'h#'&4"'$&4"0'4-#?'&4"C'@-#'*"'&-<"#'-+'&4"'0"-@6$#'$1'
&4"'0"-.'.$-?'*"-0,#B'@4-0-@&"0,+6@+'$1'&4"'0$$1'+&0)@&)0"+D

G#' ,##$E-6E"' 5-0&' $1' &4"' 50$F"@&' ,+' &4"' $#B$,#B' /)&)-.'
"J@4-#B"' *"&;""#' -..' 5-0&#"0+' @$#@"0#,#B' &4"' 0"+).&+' $1'
E-0,$)+' -#-.C+"+D' N4)+H' &4"' ,#&"0?,+@,5.,#-0C' /"&4$?$.$BC'
-..$;+'-#'"J&"#?"?'E,";'$#'&4"'?"E".$5/"#&'$1'4,+&$0,@'0$$1'
+&0)@&)0"+',#'G)+&0,-'-#?'a"0/-#CD'
N40$)B4' "J&"#+,$#' $1' &4"' /"&4$?$.$BC' ,#&$' "#B,#""0,#B'
/-L"0+'*C'+&0)@&)0-.'-++"++/"#&'&4"'<#$;."?B"'*-+"'$1'&4"'
+&0)@&)0"+' ,+' @$#+,?"0-*.C' *0$-?"#"?D' Q,#@"' 4,+&$0,@-.' 0$$1V
+&0)@&)0"+'/-?"'$1'+$.,?'6/*"0'-0"'+$/"6/"+'E"0C'@$/5."J'
;,&4' 0"+5"@&' &$'B"$/"&0CH'@$##"@&$0+'-#?' &4"'@$#+"0E-6$#'
+&-&)+'$1'&4"'/-&"0,-.'&4"'+$Y;-0"'1$0'&4"'+&0)@&)0-.'-#-.C+,+'
#""?+' &$' 1).Z.' +"E"0-.' @0,&"0,-K' 7-@,.,6"+' 1$0' #$#.,#"-0,6"+H'
-0*,&0-0C' +.,5V@)0E"+' 1$0' @$##"@&$0+H' +&-*,.,&CV@4"@<H' *"-/VH'
5.-&"V'-#?'E$.)/"V"."/"#&+'1$0'/$?"..,#BH'?,k"0"#&'/-&"0,-.'
/$?".+H' 5$;"01).' E,+)-.,+-6$#' &$$.+D' 7$0' &4,+' 5)05$+"' #$&'

48

7,BD'eK'NC5$.$BC'$1'0$$1'+&0)@&)0"+'

7,BD''sK'd$$Z#B'+&0)@&)0"':[,@4-"."0<,0@4"A



$#.C' +@,"#6Z@' *)&' -.+$' @$//"0@,-.' +&0)@&)0-.' +,/).-6$#'
+$Y;-0"' @-#' *"' )+"?D' N4"' /$?"..,#B' ,#@.)?"+' &4"' $0,B,#-.'
B"$/"&0C' -#?' +"&)5' $1' @$##"@&$0+' ,#@.)?,#B' ?"?,@-&"?'
,/5"01"@6$#+H'*)&'#$'".-+6@'0"+5"@6E"'5.-+6@'?,+5.-@"/"#&+'
$0' @0-@<' 1$0/-6$#D' N4"C' -0"' *-@<V@-.@).-&"?' ,&"0-6E".C' 10$/'
&4"' iV?,/"#+,$#-.' +&0)@&)0-.' /$?".' :7,BD' sA' -#?' 4-E"' &$' *"'
E-.,?-&"?' *C' &4"' "J&"#+,E"' E,+)-.' ?$@)/"#&-6$#D' Q$/"6/"+'
&4,+' ,&"0-6E"'50$@"++'#""?+'/$0"'@C@."+' 1$0'&4"' ,?"#6Z@-6$#'
$1'-.&"0#-6E"'+&0)@&)0-.'+C+&"/+' ,#'@-+"'$1' ,#&"0/"?,-&"' .$@-.'
10-@&)0"'$1'$E"0V+&0"++"?'/"/*"0+'$0'@$##"@6$#+':7,BD'iAD'

N4"' *"#"Z&+' $1' +)@4' -' @$/5."/"#&-0C' +&0)@&)0-.'
-++"++/"#&'-0"'/).61-0,$)+K'3"0&-,#&C'-*$)&'&4"'@$00"@&'1)#@6$#-.,&C'$1'&4"'E"0C'Z0+&'.-C$)&H'@4-#B"+'$1'&4"'
+&0)@&)0-.'*"4-E,$)0',#?)@"?'*C'?"B0-?-6$#':"DBD'/$,+&)0"'-#?'1)#B,AH'&4"'"�@,"#@C'$1'0",#1$0@"/"#&+'.-&"0'
$#H'+-1"&C'."E".'$1'&4"'50"+"#&'+&0)@&)0"'-#?'&4"'5$++,*,.,6"+'1$0'-??,6$#-.'.$-?,#B',#'&4"'1)&)0"'"DBD',#?)@"?'
*C'E,+,&$0+D'

N4"'/"@4-#,@-.' -#-.C+,+' $1' +)@4' 0$$1V+&0)@&)0"' ,#' ?"&-,.' -#?' &4"' 4,+&$0C' $1' &"@4#,X)"+' 50$E,?"' ?""5'
,#+,B4&' ,#&$' &4"' ?"E".$5/"#&' $1' "J5"06+"' $1' ;$$?' @0-Y+/"#';,&4' 0"+5"@&' &$' "#B,#""0,#B' -+5"@&+D'c"..V
1$)#?"?'0"@$//"#?-6$#+'@-#'*"'B,E"#'1$0'-'+)+&-,#-*."'@$#+"0E-6$#'$1'&4"'/$#)/"#&'*-+"?'$#'&4"'?""5'
<#$;."?B"'-*$)&'&4"'/-&"0,-.':�6/*"0A',&+".1'-#?',&+'+&0)@&)0-.'*"4-E,$)0D'7)0&4"0',/5$0&-#&',#1$0/-6$#'$1'
&4"+"'/"@4-#,@-.'-++"++/"#&+'@-#'*"')+"?',#'1)&)0"'-@6E,6"+'&$'50"+"0E"'&4"'4,+&$0,@'0$$1'+&0)@&)0"+'-,/,#B'
-&' /,#,/-.' -#?' +)+&-,#-*."' +&0)@&)0-.' ,#&"0E"#6$#+' -#?' 0"+5"@6#B' &4"' $0,B,#-.' &"@4#$.$BCH' ;4,@4' /""&+'
@)00"#&'B),?".,#"+'1$0'&4"'50$&"@6$#'$1'/$#)/"#&+D'

d^7^d^\3^QK'

'CFLAD>)G;@)E99O)L9;HCME:F9;>)
aD' ^QQ^d' -#?' aD' Q&C4."0VGC?�#' :,#' 50,#&AH' (-+' /,L".-.&"0.,@4"' (-@4;"0<' ?"0' W$�)0B<-5".."' ,#' c,"#D'

7$0+@4)#B"#' R)0' !-)B"+@4,@4&"' :[D' Q@4;-0RH' (,"'c,"#"0' W$�)0B' ,/'[,L".-.&"0AH' ,#&"0#-6$#-.' 5""0'
0"E,";H'-*$)&'s>5D'

aD' ^QQ^d' -#?' aD' Q&C4."0VGC?�#' :,#' 50,#&AH' (-+' +5�&/,L".-.&"0.,@4"' (-@4;"0<' ?"0'[,@4-"."0<,0@4"' ,#'c,"#D'
7$0+@4)#B"#' R)0' !-)B"+@4,@4&"' :[D' Q@4;-0RH' (,"'c,"#"0' W$�)0B' ,/'[,L".-.&"0AH' ,#&"0#-6$#-.' 5""0'
0"E,";H'-*$)&'et5D'

aD' W$@40",#"0H' bD' 7�++.' -#?' bD' ^*"04-0?+&",#"0' :s>e=AH' 30$++V.-/,#-&"?' N,/*"0' S.-&"+' Q)*F"@&"?' &$'
3$#@"#&0-&"?'I$-?,#B'^J5"0,/"#&-.'V'`?"#6Z@-6$#'$1'7-,.)0"'["@4-#,+/+':Q&0-,#H't>KeKruVueAD'

aD'W$@40",#"0H'bD'7�++.H'bD'Q"00-#$'-#?'bD'^*"04-0?+&",#"0':s>e=AH'`#n)"#@"'$1';$$?"#'*$-0?'+&0"#B&4'@.-++'$#'
&4"' 5"01$0/-#@"' $1' @0$++' .-/,#-&"?' 6/*"0' 5.-&"+' ,#E"+6B-&"?' *C' /"-#+' $1' 1)..VZ".?' ?"1$0/-6$#'
/"-+)0"/"#&+p':Q&0-,#H't>KsKereVegiAD'

aD'W$@40",#"0H'ND'!-?"0H'TD'?"'!$0+&'-#?'bD'^*"04-0?+&",#"0':s>eiA'Q6Y1�0/,B"'m"0*,#?)#B+/,L".',/'^3t')#?'
*-)+&-6+@4"'[$?"..*,.?)#B'/,L".+'<$//"0R,".."0'Q&-6<+$Y;-0"':!-),#B"#,")0H'uuKsgtVsufAD'

aD'W$@40",#"0H' ND' !-?"0H' TD' ?"'!$0+&H' bD' ^*"04-0?+&",#"0' :s>eiA' Q6Y1�0/,B"'m"0*,#?)#B+/,L".' ,/'^3t')#?'
*-)+&-6+@4"'[$?"..*,.?)#B'/,L".+'<$//"0R,".."0'Q&-6<+$Y;-0"':!-),#B"#,")0H'uuKsgtVsufAD'

$GAO>P)GQD;@G;LD)GH)L9;<CD>>D>)G;@)<:M@D@)H9:C>)
aD' ^QQ^dH' WDGD' I,"*,@4' -#?' aD' Q&C4."0VGC?�#' :s>eiAH' (,"' (�@4"0' ?"0' c,"#"0' W$�)0BH' 7$0+@4)#B"#' ?"0'

N"@4#,+@4"#']#,E"0+,&�&'c,"#' R)0' !-)B"+@4,@4&"' :@)0-&$0+' $1' "J"*,6$#' $#' +&)?"#&+';$0<+' ,#' *),.?,#B'
+)0E"C'-#?'*),.?,#B'-0@4-"$.$BC'$1'&4"'C"-0+'s>ee'&$'s>ei'-+';"..'-+'5)*.,@'B),?"?'&$)0+'&$'&4"'m,"##-'
W$�)0B'&0)++"+H'm,"##-'W$�)0BH'\-6$#-.'[$#)/"#&'(-CH'sfV>fVs>eiAD'

aD' ^QQ^d' -#?' ND' !G(^d' :s>eiAH' (,"' (-@4;"0<"' ?"0'c,"#"0' W$�)0BK' W$�)0B<-5".."H' Q@4;",R"0&0-<&' )#?'
c,#&"00",&+@4)."H':B),?"?'&$)0'&$'&4"'G)+&0,-#'Q$@,"&C'1$0'^#B,#""0+'-#?'G0@4,&"@&+M�`GmD'srV>fVs>eiAD'

aD' ^QQ^d' :s>eiAH' S0"+"0E-6$#H' *),.?,#B' +)0E"C' -#?' ,#E"#&$0CH' ?$@)/"#&-6$#' -#?' 0"@$0?,#B' $1' 4,+&$0,@'
-0@4,&"@&)0"K'N,/*"0'd$$1'+&0)@&)0"+'-&'m,"##-'`/5"0,-.'S-.-@"':."@&)0"'-&'m,"##-'`#&"0#-6$#-.'Q)//"0'
Q@4$$.'V'G)+&0,-#'G0@4,&"@&)0-.'3).&)0"'M'm`QQVGG3H'`\\^Q'm,"##-H'e>V>gVs>eiAD'

�49

''7,BD'iK'S-0-..".'&"+6#B',#'&4"'.-*$0-&$0C'



aD'^QQ^d':s>eiAH'!-)B"+@4,@4&.,@4"'^,#1�40)#B',#'?,"'(-@4;"0<"'?"0'W$�)0B')#?',##$E-6E"'["&4$?"#'?"0'
!-)-)1#-4/"':,#E,&"?' ."@&)0"'-&'m,"##-']#,E"0+,&C'$1'N"@4#$.$BCH' `#+6&)&"'1$0'["@4-#,@+'$1'[-&"0,-.+'
-#?'Q&0)@&)0"+H'esV>rVs>eiAD'

aD' ^QQ^d' :s>eiAH' W,+&$0,+@4"' (-@4<$#+&0)<6$#"#' [,L".")0$5-+D' a"$/"&0,+@4"' ^01-++)#BH' *-)&"@4#,+@4"'
G#-.C+"H'NC5"#B"#"+"':,#E,&"?'."@&)0"'-&'m,"##-']#,E"0+,&C'$1'N"@4#$.$BCH'("5-0&/"#&'$1'G0@4,&"@&)0-.'
Q@,"#@"+H'Q&0)@&)0-.'("+,B#'-#?'N,/*"0'^#B,#""0,#BH'etV>tVs>eiAD'

aD' ^QQ^d' :s>eiAH' �(,"' (-@4;"0<"' ?"0' c,"#"0' W$�)0BD' 7$0+@4)#B"#' ?"0' N"@4#,+@4"#' ]#,E"0+,&�&' z'
W$�)0B<-5".."' )#?' [,@4-"."0<,0@4"o' :@)0-&$0' $1' &-.<+' ;,&4' $;#' @$#&0,*)6$#' �(,"' (-@4;"0<"' ?"0'
W$�)0BK' ^,#' S0$F"<&' ,#' I"40"' )#?' 7$0+@4)#B' ?"0' N"@4#,+@4"#' ]#,E"0+,&�&' c,"#' z' m"0+)@4' ",#"0'
*-)B"#"6+@4"#'^,#$0?#)#BoH'm,"##-'W$�)0BH'sgV>sVs>eiAD'

aD' ^QQ^dH' WDGD' I,"*,@4' -#?' aD' Q&C4."0VGC?�#' :s>esAH' (,"' (�@4"0' ?"0' c,"#"0' W$�)0BH' 7$0+@4)#B"#' ?"0'
N"@4#,+@4"#']#,E"0+,&�&'c,"#' R)0'!-)B"+@4,@4&"H' :@)0-&$0+'$1' "J"*,6$#'$#' +&)?"#&+';$0<+' ,#'*),.?,#B'
+)0E"C'-#?'*),.?,#B'-0@4-"$.$BC'$1'&4"'C"-0+'s>ee'-#?'s>es'-+';"..'-+'5)*.,@'B),?"?'&$)0+'&$'&4"'m,"##-'
W$�)0B'&0)++"+H'm,"##-'W$�)0BH'\-6$#-.'[$#)/"#&'(-CH'i>V>fVs>esAD'

aD' ^QQ^d' :s>esA' d�)/.,@4"' ^01-++)#B' )#?' *-)&"@4#,+@4"' G#-.C+"' 4,+&$0,+@4"0' (-@4&0-B;"0<"H' :,#E,&"?'
."@&)0"'-&'N"@4#,@-.']#,E"0+,&C'$1'a0-RH'`#+6&)&"'$1'N,/*"0'^#B,#""0,#B'-#?'c$$?'N"@4#$.$BC'M'I`a\][H'
esV>gVs>esAD'

aD' W$@40",#"0' :s>eeAH' S.-+6R,&�&' ,/' `#B"#,")04$.R*-)' V' !-)+&-6+@4"' [$?"..*,.?)#B' -#' -)+B";�4.&"#'
!",+5,"."#o':,#E,&"?'&-.<'-&'!-)+&-6<V!-)50-J,+'eeH'`##+*0)@<H'G)+&0,-H'seD>sDs>eeVssD>sDs>eeAD'


6J.KLOV'@'WBCXCC'3'BCXBYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#O+_+'!O)KJ`VO0O'

2'QG7^a]Gd(`\a'NdG(`N`h\GI'3dG7NQ[G\QW`S'GQ'`\NG\a`!I^'W^d`NGa^'h7'bGSG\'9'

D35&5'H,X)RP,H,'
("5-0&/"#&'$1'`#&-#B,*."'3).&)0-.'W"0,&-B"H'\-6$#-.'d"+"-0@4'`#+6&)&"'1$0'3).&)0-.'S0$5"06"+H'N$<C$'

eiV=i']"#$'S-0<H'N-,&$V<)H'N$<C$'ee>Vugei'bGSG\'
#D/-&+)C-/-|&$*)#<"#DB$DF5'''


b-5-#',+'-#',+.-#?'@$)#&0C';,&4'/-#C'/$)#&-,#+H';4,@4'+&0"&@4"+'10$/'Q"-'$1'h<4$&+<',#'&4"'\$0&4'&$'^-+&'

34,#-'Q"-',#'&4"'Q$)&4'.$@-&"?',#'^-+&'G+,-D'Q&0$#B'&0-#+1$0/-6$#'$1'&4"'"#E,0$#/"#&'&4-&'-55"-0+',#'1$)0'
?,+6#@&' +"-+$#+' *0,#B+' 0,@4' #-&)0-.' 0"+$)0@"+' ,#@.)?,#B' E-0,$)+' &C5"+' $1' &0""+D' ]6.,R,#B' ,#?,B"#$)+' &0""+H'
E-0,"&C' $1' ;$$?"#' @0-Y+' ;"0"'/-?"' -#?' ?"E".$5"?' ,#' .,#"' ;,&4' &4"' 6/"+' -#?' ?"/-#?H' -.$#B' ;,&4' &4"'
?"E".$5/"#&'$1' ,&+'&"@4#,X)"H'+)@4'-+' F$,#"0CH'&)0#"0CH' ,#.-,?';$$?';$0<'-#?'"&@D'\$&'$#.C';$$?"#'@0-Y+H'
*)&'-.+$'/-#C'$&4"0'?$/-,#+'$1'@0-YH'+)@4'-+'@"0-/,@+H'&"J6."H'/"&-.;$0<H'5-5"0'/-<,#BH'-#?'"&@D'4-+'*""#'
?"E".$5,#B',#'&4"'+-/"'/-##"0D'

N4"' &0-?,6$#-.' @0-Y+/-#+4,5H' &4-&' +$/"' -0"' @$#+,?"0"?' &$' *"' ,#&-#B,*."' @).&)0-.' 4"0,&-B"' :4"0",#-Y"0'
0"1"00"?'&$'-+'o`3WpA'$1'b-5-#D'`3W'-#?'&4"'-++$@,-&"?'&"@4#,X)"+'+&-0&"?'&$'*"'+-1"B)-0?"?'/$0"'&4-#'4-.1'-'
@"#&)0C' -B$H' ;4"#' ;"' 1-@"?' &4"' &40"-&' $1' "J6#@6$#' ?)"' &$' +$@,-.' @4-#B"+D' \$&' $#.C' &0-?,6$#-.'
@0-Y+/-#+4,5H' *)&' -.+$' <#$;."?B"' -#?' &"@4#,X)"+' &4-&' 4-E"' *""#' +)@@""?"?' 10$/' B"#"0-6$#' &$'
B"#"0-6$#H'+)@4'-+'T-*)<,H'\$4B-<)H'1$.<'5"01$0/,#B'-0&+'-0"'-.+$'<#$;#'-+'`3WH'-+';"..'-+'&4"'&"@4#,X)"+'
1$0' &4"' 50$?)@6$#' $1' /-&"0,-.+H' 0"+&$0-6$#' -#?' @$#+"0E-6$#' #"@"++-0C' 1$0' &4"' 50"+"0E-6$#' $1' @).&)0-.'
50$5"0&CD' `#' $0?"0' &$' 50$&"@&' 50"@,$)+' @).&)0-.' 4"0,&-B"' +)@@""?"?' 10$/' $)0' -#@"+&$0+H' &4"' I-;' 1$0' &4"'
S0$&"@6$#' $1' 3).&)0-.' S0$5"06"+' ;-+' "#-@&"?' ,#' eft>D' Q,#@"' &4"#H' &4"' I-;' 4-+' )#?"0B$#"' +"E"0-.'
-/"#?/"#&+'&$'*"@$/"';4-&',&',+'&$?-CD'N4"'5)05$+"'$1'&4"'50"+"#&'.-;',+'&$'50"+"0E"'-#?')6.,R"'@).&)0-.'
50$5"0&C' $*F"@&+' +$' &4-&' &4"' @).&)0-.' X)-.,&C' $1' &4"' #-6$#' @-#' *"' "#4-#@"?H' &4"0"*C' @$#&0,*)6#B' &$' &4"'
"E$.)6$#'$1';$0.?' @).&)0"}e~D' `#' @)00"#&' .-;H' `3W' -0"' @.-++,Z"?' ,#&$' &4"' 1$..$;,#B' i' @-&"B$0,"+y' `/5$0&-#&'
`#&-#B,*."'3).&)0-.'S0$5"0&C' :4"0",#-Y"0' 0"1"00"?' &$'-+'o``3SpAH' `/5$0&-#&' `#&-#B,*."'7$.<'3).&)0-.'S0$5"0&C'
:4"0",#-Y"0'0"1"00"?'&$'-+'o``73SpAH'-#?'Q"."@&"?'3$#+"0E-6$#'N"@4#,X)"+':4"0",#-Y"0'0"1"00"?'&$'-+'oQ3NpAD'
N4"'+<,..'4$.?"0+'$0'&4"'+<,..'4$.?,#B'B0$)5+'$1'&4"'?"+,B#-&"?'$0'+"."@&"?',&"/+'4-E"'/,++,$#'&$'@$#6#)"'&$'

�50



&0-#+/,&'&4"'+<,..'&$'&4"'#"J&'B"#"0-6$#H'C"&'&$'?"E".$5'&4",0'$;#'@0"-6E"'-@6E,&CD'^-@4'@-&"B$0C'$1'@).&)0-.'
50$5"06"+'-0"'0"@$B#,R"?'-#?'?"+,B#-&"?'-@@$0?,#B'&$'&4"'#-&)0"'$1'&4"',&"/+'-#?'&4"'@0,&"0,-D''

N4"'?"Z#,6$#'$1'`#&-#B,*."'3).&)0-.'S0$5"06"+'*C'.-;',+y'(0-/-H'/)+,@H'-55.,"?'-0&H'-#?'$&4"0',#&-#B,*."'
@).&)0-.' 50$?)@&+' &4-&' -0"' $1' -' +,B#,Z@-#&' 4,+&$0,@-.' $0' -06+6@' E-.)"' &$' b-5-#}s~D' 7$0' &4"' `#&-#B,*."' 7$.<'
3).&)0-.' S0$5"06"+H' ,&' ,+' ?"Z#"?' -+' /-##"0+' -#?' @)+&$/+' 0".-&"?' &$' 1$$?H' @.$&4,#BH' -#?' 4$)+,#BH' &$'
$@@)5-6$#+H'&$'0".,B,$)+'1-,&4+H'-#?'-##)-.'1"+6E-.+H'-+';"..'-+'5"01$0/,#B'-0&+'-#?'1$.<'+<,..+}i~D'N4"'Q3N'-0"'
&0-?,6$#-.'&"@4#,X)"+'$0'@0-Y+/-#+4,5'1$0'&4"'50$?)@6$#'$1'/-&"0,-.+H' 0"+&$0-6$#'-#?'@$#+"0E-6$#H'&4-&'
-0"' ,#?,+5"#+-*."' &$' &4"' 50"+"0E-6$#' $1' @).&)0-.' 50$5"0&C}=~D' N4"' +<,..' 4$.?"0' $1' ``3S' ,+' +$' @-.."?' xI,E,#B'
\-6$#-.'N0"-+)0"PD'!"+,?"'&4"'#-6$#-.' ,#E"#&$0,"+H'=g'S0"1"@&)0"+H'-#?'-550$J,/-&".C'eHg=>'3,6"+H'N$;#+H'
-#?'m,..-B"+'"J,+&'&40$)B4$)&'b-5-#'4-+'&4",0'$;#',#E"#&$0,"+D'N4"+"',#E"#&$0,"+'-0"'/-?"'-@@$0?,#B'&$'&4"'
#-6$#-.'I-;'1$0'&4"'S0$&"@6$#'$1'3).&)0-.'S0$5"06"+D'N4"'#)/*"0'$1'?"+,B#-&"?'50$5"06"+'$1'&4"+"'."E".+',+'
rt='1$0'`3SH'gHugi'1$0'`73SH'-#?'tf'1$0'Q3N':-+'$1'[-CH's>eiAD'N4"+"',#E"#&$0,"+'-0"',#?,E,?)-..C'/-#-B"?'-#?'
/-,#&-,#"?'*C'"-@4'.$@-.'-0"-D'

h#' -#$&4"0' 10$#&H' &4"' "k$0&+' &$' 50$/$&"' &0-?,6$#-.' @0-Y+' ,#?)+&0,"+' -0"'/-?"' -.$#B'?,k"0"#&' +&0"-/D'
N0-?,6$#-.'@0-Y+/-#+4,5'*C',&+'#-&)0"H'&4-&'4-+'*""#'?"E".$5"?';,&4,#'&4"'5"$5."P+'"E"0C?-C'.,1"H'&4"'@0-Y'
50$?)@&+'+4$).?'*"'+$.?'&$'4-E"'*"L"0'@,0@).-6$#'$1'B"�#B'0-;'/-&"0,-.H'@0"-6$#H'50$?)@6$#H'50$/$6$#H'
#)0&)0,#B' &0-,#""H' /-,#&-,#' &4"' .,E,#BH' -#?' "&@D' 7$0' &4"' 5)05$+"' &$' +&0"#B&4"#' #-6$#-.' "@$#$/C'
?"E".$5/"#&H'&4"'I-;'1$0'&4"'S0$/$6$#'$1'N0-?,6$#-.'30-Y+'`#?)+&0,"+';-+'"#-@&"?',#'&4"'C"-0'efg=H'-,/+'
&$'50$/$&"'&0-?,6$#-.'@0-Y+',#?)+&0CH'-+';"..'-+'&$'"#0,@4'#-6$#P+'.,1"'-#?'@$#&0,*)&"'&$'&4"'?"E".$5/"#&'$1'
.$@-.' "@$#$/CD' 3)00"#&.C' &4"0"' -0"' seu' @0-Y' ,&"/+' ?"+,B#-&"?' -#?' =Hsu>' &0-?,6$#-.' @0-Y+/"#' -0"'
?"+,B#-&"?')#?"0'&4,+'.-;:-+'$1'7"*0)-0CH's>e=AD''

N4"'5-5"0'-#?'50"+"#&-6$#';,..'1$@)+'$#'&4"'@)00"#&'"k$0&'$1'+-1"B)-0?,#B'&0-?,6$#-.'@0-Y+/-#+4,5'-+'
`3W' $1' b-5-#H' *-+"?' $#' &4"' I-;' 1$0' &4"' S0$&"@6$#' $1' 3).&)0-.' S0$5"0&CD' `&' ;,..' +4-0"' &4"' "J5"0,"#@"' $1'
b-5-#"+"'+-1"B)-0?,#B'+C+&"/'-#?'E-0,$)+'-@6E,6"+'&$'50$/$&"'+-1"B)-0?,#B'`3WD'

I$$<,#B'-&'#-6$#-..C'?"+,B#-&"?';$$?"#'@0-Y'0".-&"?',&"/+H'&4"0"'-0"'eg',&"/+'$)&'$1'e>='``3S',&"/+H'

;4,@4'er'$)&'$1' &4-&'-0"' ,#?,E,?)-.' @0-Y+/-#:[$<)V<$)B",: A't' ,#?,E,?)-.+H'34,<)V<$)B",: A's'

,#?,E,?)-.+H' ' I-@X)"0;$0<' [-<,"' s' ,#?,E,?)-.+H' I-@X)"0;$0<' d-?"#' e' ,#?,E,?)-.H'

I-@X)"0;$0<' T,#/-' s' ,#?,E,?)-.+H' -#?' I-@X)"0;$0<' TC)+,&+)' i' ,#?,E,?)-.+A}t~' -#?' e' ,+'

+<,..'4$.?,#B'B0$)5:c-F,/-V#)0, A}r~D' '7$0'Q3NH' &4"0"'-0"'ei' ,&"/+'$)&'$1'gt'0".-&"?' &$';$$?"#'

@0-Y+H';4,@4'g'-0"',#?,E,?)-.'@0-Y+/-#:c$$?;$0<,#B'N"@4#,X)"+'1$0'Q&0)@&)0"+' H'3C50"++'

!-0<'d$$Z#B'-#?'c$$?"#'Q4,#B."'d$$Z#B ･ H'S0$?)@6$#'-#?'d"+&$0-6$#'$1'\$4V<-#':n)&"+'

1$0' \$4B-<)' &4"-&"0A' H' d"+&$0-6$#' $1' I-@X)"0;-0"' H' d"+&$0-6$#' $1'

c$$?;$0<' H'S0$?)@6$#'-#?'d"+&$0-6$#'$1'!,;-'':b-5-#"+"'+&0,#B"?',#+&0)/"#&A'

H'S0$?)@6$#'$1'c$$?"#'Q4,#B."' :O-#",&-A' A}g~'-#?' &4"' 0"+&'-0"' &4"'+<,..'4$.?,#B'

B0$)5+:d"+&$0-6$#'N"@4#,X)"+' 1$0'c$$?"#'Q&-&)"+ H'G0@4,&"@&)0-.'@$#+"0E-6$#'

H'c$$?;$0<,#B' N"@4#,X)"+' 1$0' Q&0)@&)0"+' H' 3C50"++' !-0<' d$$Z#B' -#?'c$$?"#'

Q4,#B."'d$$Z#B' ･ H' S0$?)@6$#'-#?'d"Z#"/"#&'$1']0)+4,' :I-@X)"0A' ' ･
H'c$$?'S0,#&'N"@4#,X)"+'1$0']<,C$"' 'A}u~D'
N4"'#-6$#-.'B$E"0#/"#&'50$E,?"+'sH>>>H>>>'bSO'-+'-##)-.'+)*+,?,-0C'&$',#?,E,?)-.'+<,..'4$.?"0+'$1'``3SH'

1$0' &4"' 5)05$+"' $1' 5$.,+4,#B' &4",0' +<,..+' -#?' &$' &0-,#' +)@@"++$0+D' ' N4"' B$E"0#/"#&' -.+$' +)55$0&+' &0-,#,#B'
50$F"@&+' -#?' 5)*.,@' 5"01$0/-#@"+' &$' +<,..' 4$.?,#B' B0$)5+' -#?' .$@-.' B$E"0#/"#&+D' G.+$H' E-0,$)+' "k$0&+' -0"'
/-?"' &$' 50"+"0E"' &4"' `3W' ,#&$' &-#B,*."' 1$0/-&H' +)@4' -+' 50$?)@,#B' -)?,$VE,+)-.' ?$@)/"#&-0C' Z./' $1' +<,..'
4$.?"0+'-#?',#&0$?)@,#B'*-+,@',#1$0/-6$#'$1'&0-?,6$#-.'@0-Y+/-#+4,5'$#.,#"D'
' ' b-5-#"+"' +-1"B)-0?,#B' +C+&"/' $1' `3W' 4-+' @$#&0,*)&"?' ,#' &4"' @0"-6$#' $1' &4"' 3$#E"#6$#' 1$0' &4"'
Q-1"B)-0?,#B'`#&-#B,*."'3).&)0-.'W"0,&-B"'$1'W)/-#,&CH';4,@4';-+'-?$5&"?',#'s>>i'10$/']\^Q3hD'\$;H'&4"'
+&-&"'5-06"+'&$'&4"'3$#E"#6$#'-0"'er>'+&-&"+'-+'$1'et'[-CH's>e=D'G+'&4"'6/"'B$"+'*CH'-+',&',+'o,#&-#B,*."p'
@).&)0-.'4"0,&-B"H',&',+',/5$0&-#&'&$'@$#+&-#&.C'0"+"-0@4'@)00"#&'+,&)-6$#'10$/'E-0,$)+'5$,#&'$1'E,";'-#?'0"V
"J-/,#"' *"L"0' ;-C+' $1' +-1"B)-0?,#BD' c4-&' ,+' oN0-?,6$#-.' 30-Y+/-#+4,5p�' W$;' ?$' ;"' )#?"0+&-#?' -#?'

�51



-@@"5&' &4"' @4-#B"' $1' &0-?,6$#' -#?' #-&)0-.' "#E,0$#/"#&�' N4"' 5-5"0' -#?' 50"+"#&-6$#';,..' -.+$' +4-0"' &4"'
@4-.."#B"+'$1'b-5-#"+"'+,&)-6$#D'

d^7^d^\3^QK'
eD' 34-5&"0' `' a"#"0-.' d)."+H' G06@."' eK' S)05$+"' $1' &4"' S0"+"#&' I-;H' I-;' 1$0' &4"' S0$&"@6$#' $1' 3).&)0-.'

S0$5"0&C'
sD' 34-5&"0'`'a"#"0-.'d)."+H'G06@."'sK'("Z#,6$#'$1'3).&)0-.'S0$5"0&C':sAH'I-;'1$0'&4"'S0$&"@6$#'$1'3).&)0-.'

S0$5"0&C'
iD' 34-5&"0'`'a"#"0-.'d)."+H'G06@."'sK'("Z#,6$#'$1'3).&)0-.'S0$5"0&C':iAH'I-;'1$0'&4"'S0$&"@6$#'$1'3).&)0-.'

S0$5"0&C'
=D' 34-5&"0' l' S0$&"@6$#' $1' S0"+"0E-6$#' N"@4#,X)"+' 1$0' 3).&)0-.' S0$5"0&CH' G06@."' e=gK' Q"."@6$#' $1'

S0"+"0E-6$#'N"@4#,X)"H'I-;'1$0'&4"'S0$&"@6$#'$1'3).&)0-.'S0$5"0&C'
tVuD' W,0$&+)B)' QG`NhH' [,B,;-' `[G`QW`H' \-$<$' [GNQ]OG[GH' [-+-<,' QG\h' :s>eiAH' `#&-#B,*."' 3).&)0-.'

W"0,B&-B"'Q-1"B)-0?,#B'^k$0&+',#'b-5-#':`#&"0#-6$#-.'`#1$0/-6$#'-#?'\"&;$0<,#B'3"#&0"'1$0'`#&-#B,*."'
3).&)0-.'W"0,&-B"',#'&4"'G+,-VS-@,Z@'d"B,$#')#?"0'&4"'-)+5,@"+'$1']\^Q3h

6J.KLOV'@'WBCXBY'3'BCXQCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''9O)*.2EF.'=OGE.2'.)'O\]'

2'Gd3W^h(^\(dh[^Nd`3GI'GSSdhG3W^Q'h7'G'QW`\NhV!]((W`QN'Q]ISN]d^'9'

/CU3W%17@'XCH%.#".32%@'QC'+32%14'32<'OC',#12#%',957^#'
IG[Q'V'I-*$0-&$,0"'?�G0@4q$.$B,"'[$.q@).-,0"'"&'Q&0)@&)0-."'

Q$0*$##"')#,E"0+,&q+H']S[3'V']#,E"0+,&q'S,"00"'"&'[-0,"'3)0,"H'S-0,+VrH'][d''uss>'K'3\dQ'"&']S[3''
SGd`QH'70-#@"'

`#'@$..-*$0-6$#';,&4'["@46.?'["0&R'
3-&4"0,#"D.-E,"0|)5/@D10H'&-<)/,|#-*)<"#DB$DF5H'"//-?-#,".50$|B/-,.D@$/H'E,@&$0,-D-+"#+,|10""D10'

()0,#B'-';$0<'@$#@"0#,#B'&4"'+&)?C'-#?'&4"'50"+"0E-6$#V0"+&$0-6$#'$1'-'Q4,#&$V!)??4,+&'+@).5&)0"H'$1'
=fJ==J=s'@/':;4,@4'@$).?'0"50"+"#&'-'?",&CH'7,BDeA'+&$0"?',#'70-#@"'}e~H'&4"'#)/"0$)+'B-5+'$1'5$.C@40$/C'
@$).?'-..$;'-#'-#-.C+,+'$1' &4"'+)55$0&';$$?'-@@$0?,#B' &$' &4"'-0@4-"$?"#?0$/"&0,@-.'/"&4$?+' 0"+5"@6#B'
&4"' ,#&"B0,&C' $1' &4"' ;$0<' }s~D' N4"' "J-/,#-6$#' ;-+' &$' ?"Z#"' &4"' 4$/$B"#",&C' $1' &4,+' +"&' @$#+,+&"?' $1'
#)/"0$)+';$$?"#'10-B/"#&+H'&$'?"&"0/,#"'&4"'+5"@,"+H'&$'+5"@,1C'&4"'?-6#B'-#?'&4"'$0,B,#'$1'&4"';$$?+'
-#?'&$',#&"050"&'&4"'0"+).&+D'

N;$' &0""+' +""/' &$'4-E"'*""#')+"?K' 30C5&$/"0,-' F-5$#,@-' :Q)B,A' -#?'34-/-"@C5-0,+' $*&)+-' :W,#$<,AD'
N4"' ?"#?0$V@40$#$.$B,@-.' /"-+)0"/"#&+' /-?"' $#' &4"' "."/"#&+' $1' W,#$<,' ,#?,@-&"' &4-&' 10-B/"#&+' ;"0"'
"J&0-@&"?'10$/'&4"'+-/"'&0""H'50$*-*.C'$1'/$0"'&4-#'i'@"#&)0,"+'-#?'&4"'/$+&'0"@"#&'-#?'50"+"0E"?'&0""'
0,#B+'&-<"'5.-@"'-&' &4"'*"B,##,#B'$1' &4"'lm`&4'@"#&)0CD'!)&' 1$0'?,E"0+"'0"-+$#+';4,@4';"'+4-..'"J5.-,#H' &4"
?-&"'$1'@)�#B'?$;#'&$$<'5.-@"'10$/'&4"'"#?'$1'&4"'lm`&4'@"#&)0C'&4-&',+'&$'
+-C' &4"' ,#,6-.' 54-+"' $1' ^?$' 5"0,$?D' N4"' 1$0"+&' $0,B,#' $1' ;$$?' ,+'
*,$B"$B0-54,@-..C' +,/,.-0' &$' @40$#$.$B,"+' "+&-*.,+4"?' 1$0' &4"' 0"B,$#' $1'
\-B-#$H'b-5-#D'

N4,+'@)00"#&'+&)?CH'."?'F$,#&.C'*"&;""#'70-#@"'-#?'b-5-#H';,..'@$#6#)"'
*C'-??,6$#-.'JC.$/"&0,@-.'+&)?,"+'}i~'&$'5)..'&4"'/-J,/)/'$1',#1$0/-6$#D

:7d^\3W'm^dQ`h\A'K
I$0+' ?P)#' &0-E-,.' ' ?"'/q/$,0"' 5$0&-#&' +)0' .Pq&)?"' "&' .-' @$#+"0E-6$#V

0"+&-)0-6$#' ?P)#"' +@).5&)0"' +4,#&$V*$)??4,X)"' ?"' =fJ==J=s' @/' :X),'
5$)00-,&'0"50q+"#&"0')#"'?q,&qH'7,BDeA'@$#+"0Eq"'"#'70-#@"'}e~H',.'+P"+&'-Eq0q'
X)"' ."+' #$/*0")+"+' .-@)#"+' ?"' 5$.C@40$/,"' 5$)E-,"#&' 5"0/"L0"' )#"'
-#-.C+"' ?)' +)55$0&' *$,+' +".$#' ."+' /q&4$?"+' -0@4q$?"#?0$/q&0,X)"+'
0"+5"@&-#&' .P,#&qB0,&q' ?"' .P�)E0"' }s~D' IP"J-/"#' -E-,&' 5$)0' *)&' ?"' ?qZ#,0'
.P4$/$Bq#q,&q'?"'@"&'"#+"/*."'@$/5$+q'?"'#$/*0")J'10-B/"#&+'?"'*$,+H'

52



?P"#'?q&"0/,#"0'."+'"++"#@"+H'?P"#'50q@,+"0'.-'?-&-6$#'"&'.P$0,B,#"'?"+'*$,+'@$#+6&)61+'"&'?P"#',#&"050q&"0'."+'
0q+).&-&+D'

(")J' -0*0"+' +"/*."#&' -E$,0' q&q' "/5.$Cq+' K' 30C5&$/"0,-' F-5$#,@-' :Q)B,A' "&' 34-/-"@C5-0,+' $*&)+-H'
:W,#$<,AD'I"+'/"+)0"+'?"#?0$@40$#$.$B,X)"+'1-,&"+'+)0' ."+'q.q/"#&+'?"'W,#$<,' ,#?,X)"#&'X)"'."+'10-B/"#&+'
+$#&'"J&0-,&+'?)'/�/"'-0*0"H'50$*-*."/"#&'�Bq'?"'5.)+'?"'i'+,8@."+'"&'."+'@"0#"+'."+'5.)+'0q@"#&+'@$#+"0Eq+'
+"'5.-@"#&'-)'?q*)&'?)'lm`"'+,8@."D''[-,+'5$)0'?,E"0+"+'0-,+$#+'X)"'#$)+'"J5$+"0$#+H'.-'?-&"'?P-*-L-B"'-'")'
.,")'�'5-060'?"'.-'Z#'?)'lm`"'+,8@."'+$,&'"#'54-+"',#,6-."'?"'.-'5q0,$?"'^?$D'IP$0,B,#"'1$0"+680"'?"+'*$,+'"+&'
*,$Bq$B0-54,X)"/"#&'+"/*.-*."'-)J'@40$#$.$B,"+'q&-*.,"+'5$)0'.-'0qB,$#'?"'\-B-#$H'b-5$#D'

3"L"' q&)?"' "#' @$)0+H' /"#q"' @$#F$,#&"/"#&' "#&0"' 70-#@"' "&' b-5$#H' +"' 5$)0+),E0-' 5-0' ?"+' q&)?"+'
JC.$/q&0,X)"+'}i~'@$/5.q/"#&-,0"+'-Z#'?P"#'60"0'."'/-J,/)/'?P,#1$0/-6$#+D'

d^7^d^\3^QK'
eD' ^D' (-#,".' :s>eiAH' ^&)?"' "&' 3$#+"0E-6$#Vd"+&-)0-6$#' ?P)#"' +@).5&)0"' "#' *$,+' 5$.C@40$/"H' ?P$0,B,#"'

F-5$#-,+"H' ?q*)&' ?"' .-' 5q0,$?"' ^?$H'/q/$,0"' ?"' Z#' ?Pq&)?"+' ?"' .P^@$."' ?"' .PG&".,"0' ?)' &"/5+' S-++qH'
S-0,+H''s>r'5D'

sD' 3D'I-E,"0':s>eiAH'3d`'s>eiV>tVesH'er'5D'
iD' mD'G+"#+,'G/$0�+H'3D'I-E,"0H'^D'(-#,".H'ND'[,&+)&-#,':s>eiA'Q&)?CH'@$#+"0E-6$#'-#?'0"+&-)0-6$#'$1'-#'^?$'

5"0,$?' Q4,#&$' +@).5&)0D' 3)00"#&' 0"+).&+' $1' -0@4-"$?"#?0$/"&0,@-/' -550$-@4"+H' `#&"0#-6$#-.' c$$?'
3).&)0"'QC/5$+,)/'$#'N-J$?,-@"-"H'34-#B+-H'34,#-H'h@&$*"0'stVsgH's>ei'

6J.KLOV'@'WBCXQC'3'BCXaYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!ONO\E'6+2EM'.)'O\]'

2'NW^'3h\(`N`h\'h7'chh('chdT^('h7'G\N`{]`NOK'Gd3W^hIha`3GIH'^\Nh[hIha`3GI'G\('
G\NWdhShIha`3GI'GSSdh3W^Q'9'

2'IP^NGN'QG\`NG`d^'(^Q'!h`Q'h]mdGa�Q'(^'IPG\N`{]`N�'K'GSSdh3W^Q'Gd3W�hIha`{]^H'
G\NWdG3hIha`{]^'^N'^\Nh[hIha`{]^'9'

H3?34%'X57%='ZF['_'!3I%12'!57$17'ZN['_',4%21'+"732<'ZF['
:eAK']#,E"0+,&q'?)'[-,#"'30"GGW'][d'rtrrH'

:sAK'3"#&0"'`#&"00qB,$#-.'?"'3$#+"0E-6$#'"&'?"'d"+&-)0-6$#'?)'S-&0,/$,#"':!".."'?"'[-,H'[-0+",.."A'
/-BD&$0,6|B/-,.D@$/'

N4"' ;$$?H' "+5"@,-..C' &4"' ;$0<"?H' ,+' +)+@"56*."' &$' *"' -L-@<"?' *C' ;$$?*$0"0+' ,#+"@&+' -#?' ;$$?V
?"+&0$C,#B'1)#B,D''

N4"' +&)?,"?' a-..$Vd$/-#';$$?H' 10$/' Z0+&' &$' &4"' &4,0?' @"#&)0C' G(H' 4-E"' *""#' ?,+@$E"0"?' ,#' E-0,$)+'
-0@4-"$.$B,@-.'+,&"+'$1'&4"'+$)&4V"-+&"0#'$1'70-#@"H'-55"-0,#B'-+'n$$0,#BH'?$$0H'@$..-5+"?'-#?'@4-00"?'.,#&".D'
N4,+' -0@4-"$.$B,@-.' @$#&"J&' 50"+"0E"' &0-@"+' $1' ;$$?' 5"+&+' 4-E"' *""#' 50"+"0E"?K' &)##".+H' @4-00"?'
;$$?;$0/H'0"/-,#+'$1'".C&0-'-#?';$$?'?"1$0/-6$#+D'

G' #";'/"&4$?' ,+' *",#B' ,/5."/"#&"?';,&4' &4"' $*F"@6E"' $1' ?"&"0/,#,#B' 1-/,.C' -#?' +5"@,"+' $1' &4"+"'
,#+"@&+D'N4"+"'"J5"0,/"#&-.'50$&$@$.+';,..'*"'50"+"#&"?D'a0-?)-..CH' &4"'50"+"#&"?'/"&4$?'-..$;+'-'*"L"0'
)#?"0+&-#?,#B'$1';$$?'@$#?,6$#H'-+',&';-+'*"1$0"'@-0*$#,R-6$#'-#?'-*-#?$#/"#&'$1'4-*,&-&D'[$0"$E"0H'`&

53

d"50"+"#&-6$#'$1'&4"'E-0,$)+';$0/'4$."+'?"5"#?,#B'$#'JC.$54-B$)+'+5"@,"+H'(Gh'[D'N$0,6H's>e=



,+')+"1).'&$'0"+&$0"'-#?'&$'4-E"'-'*"L"0')#?"0+&-#?,#B'$1'/"@4-#,@-.'50$5"06"+'-#?'&4",0'-.&"0-6$#+'1-@"'
&4"+"' -L-@<+D' `&' -.+$' -..$;+' &$' +""' ,1' -#@,"#&' +$@,"6"+' &0"-&"?' $0' #$&' &4",0' "#B,#""0"?' ;$$?' :+/$<,#BH'
-55.,@-6$#'$1'5,&@4H'"&@DAD''

^-@4';$$?*$0"0+',#+"@&H'$0'1-/,.CH'1$0/+'-'@4-0-@&"0,+6@';$$?;$0/D'
G' @)00"#&';$$?' ?-&-*-+"' 4-E"' *""#' @0"-&"?' -#?' "#0,@4"?' *C'/"-+)0,#B';$0/' 4$."+' -#?' $*+"0E,#B'

&4",0'1$0/'&$'?,+@0,/,#-&"'&4"'JC.$54-B$)+',#+"@&+'-#?'."-?'&$'-'+5"@,Z@'?"&"0/,#-6$#D''
^-@4'+5"@,"+'.,E"+',#',&+'$;#'*,$V"@$.$B,@-.'"#E,0$##"/"#&'-#?'50"+"#&+',&+'$;#'@4-0-@&"0,+6@+D'3$#10$#6#B'
-0@4-"$.$B,@-.' ?-&-' :.$@-6$#' $1' 5,"@"+' $1' ;$$?H' @)�#BH' ,/5."/"#&-6$#H' +$)0@"' $1' @.$+"' 4)/,?,&CAH'
"#&$/$.$B,@-.' $*+"0E-6$#+' :@$.$#,R,#B' +5"@,"+H' 50$5$06$#+A' -#?' -#&40-@$.$B,@-.' ,?"#6Z@-6$#+' :;$$?C'
+5"@,"+' ,#' X)"+6$#AH' @-#' 0"+6&)&"' &4"' +&0)@&)0"' -#?' ,&+' @$#?,6$#H' 10$R"#' *C' &4"' Z0"' -&' -' +5"@,Z@' 6/"H' ,+'
$)&.,#,#BD

N4"'-55.,@-6$#'$#';$$?V@4-0@$-.'-.+$'-55"-0+'&$'1)#@6$#'-+'@$/5-0"?';,&4'&4"'0"5$+,&$0CD'N;$'n$$0+'
.$@-&"?',#'d$/-#'4-*,&-&+';,..'*"'50"+"#&"?D'

V'N4"'n$$0H']Q'iggt'd$/-#')0*-#'+&0""&H'3-/".,#H'70qF)+':uiAD'
N4,+',+'-'+.,B4&.C'0-,+"?'n$$0':@0-;.')#?"0#"-&4';,&4'-'&0$)B4A'4-+'*""#'?,+@$E"0"? ,#'-'+&$0-B"'0$$/'-+'

50,/-0,.C'1)#@6$#H'?"@$0-&"?'*C'5-,#&"?'@$-6#B+D'[$0"'&4-#'sg';$$?"#'"."/"#&+'@$/5$+"'&4,+'+&0)@&)0"K'
!""@4H'7,0'-#?'G."55$'5,#"D'^-@4'$1'&4"+"';$$?+',+'-k"@&"?'*C'E-0,$)+'+5"@,"+'$1';$$?*$0"0+'-#?'*C'-'@)*,@'
/$.?':1)#B)+AD'("&-,.+';,..'*"'"J5.-,#"?D'

V'N4"'n$$0H']Q'i>ftH'0)0-.'/$)#&-,#'+,&"H'3$.'G?$#H'[)F$).+':>rA'
`#'-'+/-..'a-..$Vd$/-#'4$)+"'+,&)-&"?'-&'e>>>/H'&4"'Q@$&+'5,#"'n$$0',+'+&)k"?';,&4',#+"@&'&)##".+'-#?'

+/-..';$0/'4$."+'*""&."+D'Q5-6-.,R-6$#'-#?'/"-+)0"+'$1'@$.$#,R,#B'5$5).-6$#+'50$5$06$#+'$k"0'-'E,+,$#'$1'
&4"'50$B0"++'$1'&4"+"',#+"@&+D

:7d^\3W'm^dQ`h\A'
I"' *$,+H' "#' 5-06@).,"0' ."' *$,+' $)E0-BqH' "+&' +"#+,*."' -)J' -L-X)"+' ?P,#+"@&"+' JC.$54-B"+' "&' ?"'

@4-/5,B#$#+'.,B#,E$0"+D''
I"+' *$,+' B-..$V0$/-,#+' q&)?,q+H' ?)' `"0' -)' ```"' +,8@."' -508+' bDV3DH' $#&' q&q'/,+' -)' F$)0' +)0' ?,E"0+' +,&"+' ?"'

1$),.."+' -0@4q$.$B,X)"+' ?)' Q)?V^+&' ?"' .-' 70-#@"H' -55-0-,++-#&' +$)+' 1$0/"' ?"' 5.-#@4"0H' 5$0&"H' .,#&"-)v'
"k$#?0q+' "&' @-0*$#,+q+D' 3P"+&' "#' 0-,+$#' ?"' @"' @$#&"J&"' X)"' ."+' &0-@"+' ?"+' 0-E-B")0+' ?)' *$,+' $#&' q&q'
50q+"0Eq"+'K'B-."0,"+H'E"0/$).)0"+'@-0*$#,+q"+H'0"+&"+'?Pq.C&0"+'"&'?q1$0/-6$#+'?)'*$,+D''

]#"' /q&4$?"' ,#q?,&"' "+&' "#' @$)0+' ?"' /,+"' "#' �)E0"' -C-#&' 5$)0' $*F"@61' ?"' ?q&"0/,#"0H' 5-01$,+' �'
.P"+58@"H'@"+'0-E-B")0+D']#"'50q+"#&-6$#'?"+'50$&$@$."+'?P"J5q0,/"#&-6$#+'"+&'50qE)"D'("'Z.'"#'-,B),.."H'.-'
/q&4$?"' 50q+"#&q"' 5"0/"&' ?"' /,")J' -550q4"#?"0' .Pq&-&' ?)' *$,+H' &".' X),' .Pq&-,&' -)' /$/"#&' ?"' +$#'
1$#@6$##"/"#&' :-E-#&' .-' @-0*$#,+-6$#' "&' .P-*-#?$#' ?"' .P4-*,&-&AD' ("' /�/"' X)P".."' 5")&' 0"+6&)"0' ."+'
50$50,q&q+' /q@-#,X)"+' "&' .")0+' -.&q0-6$#+' 1-@"' �' @"+' -L-X)"+H' $)' "#@$0"' ?"' 5"0@"E$,0' +,' ."+' +$@,q&q+'
-#@,"##"+'&0-,&-,"#&'$)'#$#'.")0+'*$,+'$)E0-Bq+':5-0'."'1)/-B"H'.P-55.,@-6$#'?"'5$,JH'"&@DAD'

34-X)"',#+"@&"'JC.$54-B"H'$)'1-/,.."H'1$0/"')#"'E"0/$).)0"'@-0-@&q0,+6X)"D''
]#'0q1q0"#6".'+)0'*$,+'-@&)".'"+&'"#'@$)0+'?"'@0q-6$#D'I-'/"+)0"'?"'E"0/$).)0"+'"&' .P$*+"0E-6$#'?"'

.")0'1$0/"'5"0/"&'?P,?"#6Z"0'."'JC.$54-B"'@$#@"0#qD''

54

S,@&)0"+'*C'[DN$0,6K'-D'c$0/'$1'G#$*,)/'5)#@&-&)/'$#';$$?D'*D'a-.."0C'$#'-'*"-/'!""@4'@4-00"?D'@D'W"-5'
$1'@4-00"?';$0/'4$."+



34-X)"'"+58@"'5$++8?"')#"'*,$Vq@$.$B,"'"&'?"+'@-0-@&q0,+6X)"+'X),'.),'+$#&'50$50"+D'^#'@$#10$#&-#&'."+'
?$##q"+' -0@4q$.$B,X)"+' :"/5.-@"/"#&' ?"+' 5,8@"+' ?"' *$,+H' ?q*,&-B"H' /,+"' "#'�)E0"H' +$)0@"' ?P4)/,?,&q'
50$@4"AH'"#&$/$.$B,X)"+' :"+58@"+' @$.$#,+-&0,@"+H'50$5$06$#+A'"&' -#&40-@$.$B,X)"+' :"++"#@"+' .,B#")+"+'"#'
@-)+"A')#"'0"+6&)6$#'?"'.-'+&0)@&)0"'"&'?"'+$#'q&-&H'ZBq'5-0'.P,#@"#?,"'�')#',#+&-#&'50q@,+H'+"'?"++,#"D'

IP-55.,@-6$#'+)0' @4-0*$#'?"'*$,+' +"/*."' 1$#@6$##"0'qB-."/"#&H'5-0' @$/5-0-,+$#'-E"@' ."' 0q1q0"#6".D'
(")J'5.-#@4"0+'+,&)q+'?-#+'?"+'4-*,&-&+'+"0$#&'50q+"#&q+D'

V'U1'A3#'<"'6432A$17@'R)'`aab@')%.1'"7I3%2'<1'43'7"1'/3914%2@'!7MY"#'Zc`[C'
`.' +P-B,&' ?P)#' 5.-#@4"0' .qB80"/"#&' +)0q."Eq' :E,?"V+-#,&-,0"' ?"++$)+' -E"@' )#' @-#,E"-)A' +,&)q' ?-#+' )#"'

5,8@"'�' 1$#@6$#'?"'+&$@<-B"'50,#@,5-."/"#&H'?q@$0q"'?P"#?),&+'5",#&+D'S-+'/$,#+'?"'sg'q.q/"#&+'"#'*$,+'
@$/5$+"'@"L"'+&0)@&)0"'K'"#'W�&0"H'S,#'?PG."5'"&'Q-5,#D'34-@)#"'?"'+"+'"++"#@"+'"+&'&$)@4q"'5-0'?,kq0"#&"+'
"+58@"+'?"'JC.$54-B"'-,#+,'X)"'5-0')#"'5$)00,&)0"'@)*,X)"':@4-/5,B#$#AD'I"+'?q&-,.+'+"0$#&'"J5.,X)q+D'

V'U1'A3#'<"'6432A$17@'R)'`deb@')%.1'7"734'<f34=."<1'<"'/54'<f,<52@'U1#'H"Y5"4#'Zdg['

(-#+')#"'5"6&"'4-*,&-6$#'B-..$V0$/-,#"'+,&)q"'�'e>>>/'?P-.6&)?"H')#'5.-#@4"0'"#680"/"#&'"#'S,#'?"'
&C5"' +C.E"+&0"' -0*$0"' ?"' #$/*0")+"+' B-."0,"+' "&' E"0/$).)0"+' ?"' 5"6&"+' E0,.."L"+D' I-' +5-6-.,+-6$#' "&' ."+'
/"+)0"+' ?"' 50$5$06$#+' ?"+' 5$5).-6$#+' @$.$#,+-&0,@"+' 50$5$+"#&' )#"' E,+,$#' ?"' .-' 50$B0"++,$#' ?"' @"+'
0-E-B")0+D'


d^7^d^\3^QK'
G?-/'bDVSD' efuf'z' I-'@$#+&0)@6$#'0$/-,#"'K'/-&q0,-)J'"&'&"@4#,X)"+D'S-0,+H'q?D'S,@-0?H'?")J,8/"'q?,6$#H'

efufH'irg'5D'
!"-.' bDV3D' 'efft' V'I�-0*0"'"&'.-'1$0�&H'."'*$,+'?-#+'.�-#6X),&qD'S-0,+H'q?D'?"'!$@@-0?H'*,*.,$&48X)"'Q-.$/$#V

d",#-@4AH'eet'5D'
!"0#-0?,'S4D'?,0's>>gD'V'7$0�&+'-.5,#"+'"&'@4-05"#&"+'?"'[q?,&"00-#q"D'a-5H'q?D'?)'7$)0#".H's>>gH'^J5$+,6$#'

@0qq"'-)'/)+q"'/)+q)/'?q5-0&"/"#&-."H'"#'5-0&"#-0,-&'-E"@'.-'0qB,$#'S0$E"#@"VG.5"+V3U&"V?PGR)0'"&'
."'I-*$0-&$,0"'?�G0@4q$.$B,"'[q?,qE-."'[q?,&"00-#q"##"':IG[[AH'55D'fVef>D''

34-*-.' ID' effg' V' 7$0�&+' "&' +$@,q&q+' "#' I-#B)"?$@' :\q$.,&4,X)"' Z#-.H' G#6X),&q' &-0?,E"AH' .�-#&40-@$.$B,"H'
/q&4$?"'"&'5-.q$q@$.$B,"D'S-0,+H'($@)/"#&+'?�-0@4q$.$B,"'10-#w-,+"H'riH'euf'5D'

3N!G'effr'K'3"#&0"'N"@4#,X)"'?)'!$,+'"&'?"'.PG/")*."/"#&'z'I"'&0-,&"/"#&'@)0-&,1'?"+'*$,+'?-#+'.-'
@$#+&0)@&,$#D'(q5-0&"/"#&'!`hN^3':!,$.$B,"H'^#E,0$##"/"#&H'N"@4#$.$B,"+AD'S-0,+H'q?D'^C0$.."+H'
3N!GH'e=>'5D'

I"5"+/"' SD' ef==' ' z' I"+' @$.q$5&80"+H' ?"+' ?"#0q"+' -.,/"#&-,0"+' "&' ?"+' 50$?),&+' ,#?)+&0,".+'
"#&0"5$+q+D'S-0,+H'q?D'S-).'I"@4"E-.,"0H'es='5D'

[-0@-?q'bD'efg='zI"'*$,+'?-#+'.P-0@4q$.$B,"H'.P-0@4,&"@&)0"'-#6X)"'"&'."'*$,+H'."'@$//"0@"'"&'."'&0-E-,.'?)'
*$,+H'.-'+@).5&)0"'?)'*$,+H'.Pq*q#,+&"0,"'qBC56"##"D'a"#8E"H'S-0,+H'[)#,@4H'q?D'\-B".H'r='5D'

[$+<-.V?".' W$C$' "&' -.D' s>e>' V' [hQTGIV(^I' WhOh' :[DAHcG3Whc`GT' :[DAH' !IG\3W^NN^' :dDGDA' V'
S0"+"0E-&,$#'$1'1)#B,',#'-0@4-"$.$B,@-.'@4-0@$-.D'b$)0#-.'$1'G@4-"$.$B,@-.'Q@,"#@"H'igH's>e>H'55D'
se>rVseerD'

\$�.'[DH'!$@X)"&'GD'efug'z'I"+'4$//"+'"&'."'*$,+D'W,+&$,0"'"&'&"@4#$.$B,"'?)'*$,+'?"'.-'S0q4,+&$,0"'�'#$+'
F$)0+D'S$,6"0+H'q?D'W-@4"L"H'i=g'5D''













�55



6J.KLOV'@'WBCXaY'3'BCXYCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''P2E.L.2E_.'-Ob.'.)'O\]'

2'NW^'3h[!`\^('`\7I]^\3^'h7'mGdO`\a'[`3dh7`!d`I'G\aI^'G\('[h`QN]d^'3h\N^\N'h\'
NW^'N^\Q`I^'QN`77\^QQ'h7'Q`\aI^'QSd]3^'7`!d^Q'9'

,C'!7%1<17%&1')3h1Fi@':C'H%A$314'+j7814<Fi@'/C'k548?32?')A$lm217F@'/41912#'W52')A$51417F@''

32<'+C'n1.17'!73.04F@N'
�'"X)-.'@$#&0,*)6$#''

:eAK'`/-B"'T#$;."?B"'a"+&-.&)#BD'G#'`#&"0?,+@,5.,#-0C'I-*$0-&$0CH'  
3.)+&"0'$1'^J@".."#@"'W)/*$.?&V]#,E"0+,&�&'R)'!"0.,#H'Q$54,"#+&0-++"'ss-H'e>egu'!"0.,#H'a"0/-#C''

:sAK'("5-0&/"#&'$1'!,$/-&"0,-.+H'[-J'S.-#@<'`#+6&)&"'$1'3$..$,?+'-#?'`#&"01-@"+H'e==s='S$&+?-/H'a"0/-#C'
70,"?"0,<"DQ-J"|/5,<BD/5BD?"H'[,@4-".D()"01".?|4)V*"0.,#D?"H''

Q@4-"k#"0|@).&)0"D4)V*"0.,#D?"H'@."/"#+DE$#D+@4$"."0|B/JD?"H'S"&"0D70-&R.|/5,<BD/5BD?"'


�W,+&$0,@-.'Q&0)@&)0-.' `#E"+6B-6$#+' ,#' &4"'I-*$0-&$0C�' ,+'-'50$F"@&'$1' &4"'3.)+&"0'$1'^J@".."#@"'�`/-B"'
T#$;."?B"' a"+&-.&)#BD' G#' ,#&"0?,+@,5.,#-0C' I-*$0-&$0C�' -&' &4"' W)/*$.?&' ]#,E"0+,&�&' R)' !"0.,#D' N4,+'
,#&"0?,+@,5.,#-0C'.-*$0-&$0C',+'-')#,$#'$1'+$@,-.H'#-&)0-.'-#?'"#B,#""0,#B'+@,"#@"+H'/"?,@,#"'-#?'-.+$',#@.)?"+'
&4"' ?,+@,5.,#"+' $1' ?"+,B#' -#?' -0@4,&"@&)0"D' N4"' B$-.' $1' *0,#B,#B' &4"+"'/$0"' &4-#' st' ?,k"0"#&' ?,+@,5.,#"+'
&$B"&4"0' ,+' &$' ,#E"+6B-&"' 1)#?-/"#&-.' -+5"@&+' $1' &4"' 50$@"++' $1' a"+&-.&)#B' ,#' -..' -0"-+' $1' +@,"#@"' -#?'
4)/-#,6"+D'

N4"'50$F"@&' �W,+&$0,@-.' Q&0)@&)0-.' `#E"+6B-6$#+' ,#' &4"'I-*$0-&$0C�' ,+'*-+"?'$#' &4"' 1-@&' &4-&H' -.&4$)B4'
:?"+@0,56E"A'+&0)@&)0-.'0"+"-0@4'$#';4$."'$0B-#,+/+';-+'"J&0"/".C',/5$0&-#&'-#?'@$#?)@&"?'$#'-'E"0C'4,B4'
."E".' ,#' &4"'#-&)0-.' +@,"#@"+'*"&;""#'eug>' -#?'efi>H' ,&+' 0"+).&+' 4-E"' +,#@"'?,+-55"-0"?' 10$/' &4"' &C5,@-.'
+@$5"' $1' &4"' .-*$0-&$0CD' N4,+' <#$;."?B"H' 4$;"E"0H' ,+' @0,6@-.' 1$0' +$/"' -0"-+' ,#' /$?"0#' +@,"#@"' -#?'
"#B,#""0,#B' ;4"0"' +$.)6$#+' &$' &"@4#,@-.' 50$*."/+' 1$)#?' *C' $0B-#,+/+' ,#' &4"' @$)0+"' $1' "E$.)6$#' -0"'
+&)?,"?' -+' 5$&"#6-.' /$?".+' 1$0' "#B,#""0,#B' +$.)6$#+D' W"#@"H' &4"' 50$F"@&' +""<+' &$' @$##"@&' 4,+&$0,@-..C'
$0,"#&"?'+&0)@&)0-.'0"+"-0@4';,&4'.-*$0-&$0C'0"+"-0@4D'N4"'-,/',+'&$',#E"+6B-&"'#$&'$#.C'4,+&$0,@-.'*,$.$B,@-.'
.,&"0-&)0"'-#?',/-B"+'*)&'-.+$'4,+&$0,@-.'$*F"@&+'-#?'50-@6@"+D''

`#?""?H'#-&)0-.'/-&"0,-.+'+"0E"'-+'-'0"+"0E$,0'$1',?"-+'-#?'@$#@"5&+'&4-&'@-#'*"'-55.,"?'1$0',##$E-6$#+'
,#'+@,"#@"H'&"@4#$.$BC'-#?'?"+,B#D'c"'-0"'@)00"#&.C'?"E".$5,#B'-'?-&-'*-+"'$1'4,+&$0,@-.'.,&"0-&)0"'@$#&-,#,#B'
?"+@0,56$#+'$1'-'*0$-?'0-#B"'$1'$0B-#,+/+'&4-&'4-E"'#$&'*""#',#'&4"'1$@)+'$1'@)00"#&'.-*$0-&$0C';$0<H'C"&'
/,B4&'4-E"'"E$.E"?'E-.)-*."'/"@4-#,+/+'-#?'/-&"0,-.'?"+,B#+'1$0'50"+"#&'0"X),0"/"#&+D'`#'-??,6$#H';"'-0"'
?"E".$5,#B'&$$.+'&$'@.-++,1C'-#?'+"-0@4'+)@4'?-&-D'!"+,?"+'#-&)0-.'/$?".'+C+&"/+H'&4"'<#$;."?B"'-*$)&'$.?'
50-@6@"+' @-#' @$/5."/"#&' &4"' X)-#6&-6E"' <#$;."?B"' $*&-,#"?' *C' +@,"#6Z@' 0"+"-0@4' -#?' ;"' -0"'
-550$-@4,#B'&4,+',++)"',#'$)0'50$F"@&'&40$)B4'&4"'"J-/5."'$1';$$?D'G#',#&"0?,+@,5.,#-0C'&"-/'$1'@0-Y+/"#H'
;$$?'+@,"#6+&+H'-0@4,&"@&+H'*,$.$B,+&+H'@).&)0-.'+@,"#6+&+H'"&4#$.$B,+&+'-#?'4,+&$0,-#+',+'+&-06#B'&$'"J5.$0"'&4"'
5$++,*,.,6"+'$1'/-<,#B'+)@4'50-@6@"+'-E-,.-*."'-#?'+"-0@4-*."'1$0'-'*0$-?'-)?,"#@"D''

G+' -' 50-@6@-.' $)&@$/"H' ;"' -0"' ?"E".$5,#B' -' +&0)@&)0"V1)#@6$#V$#&$.$BC' -+' &4"' *-+,+' $1' -' ?,B,&-.'
5.-�$0/'&4-&'-..$;+'+"-0@4,#B'&40$)B4'4,+&$0,@-.'.,&"0-&)0"'-#?',/-B"+D'G'1)0&4"0'B$-.',+'&$'@$/5."/"#&'&4,+'
*C'&4"'5$++,*,.,&C'$1'+"-0@4,#B'&40$)B4'-'+"&'$1'$*F"@&+' ,#'&4"'/)+")/':"DBD'$1'#-&)0-.'4,+&$0C' ,#'!"0.,#A'-+'
;"..'-+'&40$)B4'-'@$.."@6$#'$1';$$?'/-#)1-@&)0,#B'50-@6@"+D''












�56



6J.KLOV'@'WBCXYC'3'BCXYYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#E\K'S+21.\)'& al.'

2'NW^'3h[!`\^('`\7I]^\3^'h7'mGdO`\a'[`3dh7`!d`I'G\aI^'G\('[h`QN]d^'3h\N^\N'h\'
NW^'N^\Q`I^'QN`77\^QQ'h7'Q`\aI^'QSd]3^'7`!d^Q'9'

,C'D%4#'*57I14.@':C'H%A$3143'Q<17'32<'/C'n1.17'!73.04'
("5-0&/"#&'$1'!,$/-&"0,-.+H'  

[-J'S.-#@<'`#+6&)&"'$1'3$..$,?+'-#?'`#&"01-@"+H'e==s='S$&+?-/H'a"0/-#C'
\,.+DW$0*".&|/5,<BD/5BD?"H'[,@4-".-D^?"0|/5,<BD/5BD?"H'S"&"0D70-&R.|/5,<BD/5BD?"'

''
c$0<,#B' ;,&4' &4"' /-&"0,-.' ;$$?' ,+' -' @4-.."#B"' *$&4' 1$0' @0-Y+/"#H' &"@4#$.$B,+&+' -#?' +@,"#6+&+D'

(,�@).6"+' $Y"#' -0,+"' ?)"' &$' 4"&"0$B"#"$)+' 50$5"06"+' z' /-,#.C' @-)+"?' *C' #-&)0-.' E-0,-*,.,&CD' !"+,?"+'
E-0C,#B' ;$$?' ?"#+,&CH' &4"' +&0)@&)0-.' 50$5"06"+' $1' ;$$?' @"..' ;-..+' -0"' @0)@,-.' 1$0' &4"' /"@4-#,@-.'
5"01$0/-#@"'$1';$$?D'`&' ,+';"..'<#$;#H'&4-&' .-0B"'/,@0$Z*0,.'-#B."+':[7GA'$1'&4"'?$/,#-#&'QsV.-C"0' ,#'&4"'
;$$?'@"..';-..+' ."-?'&$'-' .$;"0'&"#+,."'+6k#"++' }e~D' `#'-??,6$#'/$,+&';$$?' ,+' ."++'+6k'&4-#'?0C';$$?'}s~D'
(-&-' 10$/' 50"E,$)+' +&)?,"+' }iH=~' +)55$+"' &4-&' &4"' 0"?)@6$#' ,#' &"#+,."' +6k#"++' ;,&4' ,#@0"-+,#B'/$,+&)0"'
@$#&"#&',+'/)@4'+&0$#B"0'1$0'@$/50"++,$#';$$?'Z*0"+';,&4'-'&C5,@-..C'4,B4'[7G'&4-#'1$0'-?).&';$$?'Z*0"+'
;,&4'-'&C5,@-..C'.$;'[7GD'Q$'1-0'#$'+C+&"/-6@'+&)?C'&4-&'?"-.+';,&4'&4,+'@$/*,#"?',#n)"#@"'4-+'*""#'?$#"D'
N4"'-,/'$1'$)0';$0<';-+'&$'@0"-&"'-#'"J5"0,/"#&-.'?-&-'+"&'$#'&4"'&"#+,."'+6k#"++'-+'-'1)#@6$#'$1'&4"'[7G'
-#?'&4"'/$,+&)0"'@$#&"#&'&$'B"&'-'*"L"0')#?"0+&-#?,#B'$1'+&0)@&)0"V50$5"0&C'0".-6$#+4,5+'$1'&4"';$$?'@"..'
;-..D'

7$0'&4,+';"'+"."@&"?'?,k"0"#&'6++)"+'$1'\$0;-C'+50)@"':S,@"-'-*,"+'}ID~'T-0+&DA'-#?'/"-+)0"?'&4"'[7G'
*C')+,#B'lV0-C'?,k0-@6$#D'7$)0'?,k"0"#&'6++)"+';,&4'[7G+'0-#B,#B'10$/'�e>'z'=>�';"0"')+"?'1$0'+,#B."'Z*0"'
,+$.-6$#D'N4"'Z*0"+';"0"'/"@4-#,@-..C',+$.-&"?';,&4'Z#"'&;""R"0+'&$'50"+"0E"'&4"'@"..';-..',#'-#')#/$?,Z"?'
+&-&"'}t~'-#?'&4"#'/$)#&"?',#'-'@)+&$/'*),.&'&"#+,."'&"+&"0';4,@4'-..$;+'@$#&0$..,#B'0".-6E"'4)/,?,&C'#"J&'&$'
&4"' +-/5."D' GY"0' &4"' +-/5."' 4-+' 0"-@4"?' -#' "X),.,*0,)/' +&-&"' &4"' Z*0"+' ;"0"' +&0-,#"?' ,#' &"#+,$#' )#6.'
1-,.)0"D'N4"'"k"@&'$1'@4-#B,#B'/$,+&)0"'@$#&"#&+'$#'&4"'&"#+,."'+6k#"++';-+'/,#$0'1$0'Z*0"+';,&4'.$;'[7G'
*)&' E"0C' .-0B"' 1$0' Z*0"+';,&4' 4,B4'[7G+D' N4"' $*&-,#"?' ?-&-';-+' )+"?' &$' E"0,1C' -'/"@4-#,@-.'/$?".' &4-&'
-..$;+'&4"'50"?,@6$#'$1'&"#+,."'+6k#"++'1$0'E-0C,#B'/,@0$Z*0,.'-#B."+'-#?'@4-#B,#B'/$,+&)0"'@$#&"#&+D''

d^7^d^\3^QK'
eD'GD'd",&"0"0H'WD'3D'I,@4&"#"BB"0H'QD'Q&-#R.VN+@4"BBH'SD'70-&R.':efffAH'^J5"0,/"#&-.'"E,?"#@"'1$0'-'/"@4-#,@-.'

1)#@6$#'$1'&4"'@"..).$+"'/,@0$Z*0,.'-#B."',#';$$?'@"..';-..+':S4,.$+$54,@-.'[-B-R,#"'GH'gfKfKsegiVseu=A'
sD'SD'\,"/R':effiAH'S4C+,<'?"+'W$.R"+')#?'?"0'W$.R;"0<+&$k"':(dcVm"0.-BH'I",#1".?V^@4&"0?,#B"#AH'si=5D'
iD' SD'3D' T"0+"E-B"' :efgiAH'[$,+&)0"' @$#&"#&'"k"@&'$#' &"#+,."'50$5"06"+'$1' ,#?,E,?)-.'($)B.-+VZ0' .-&";$$?'

&0-@4",?+':c$$?'-#?'7,*"0'Q@,"#@"H'tKsKe>tVeegA'
=D'[D'Q"?,B4,Va,.-#,H'SD'\-E,':s>>gA'^J5"0,/"#&-.'$*+"0E-6$#+'-#?'/,@0$/"@4-#,@-.'/$?".,#B'$1'+)@@"++,E"V

?-/-B,#B'54"#$/"#$#',#';$$?'@"..+�'&"#+,."'*"4-E,$0':c$$?'Q@,"#@"'-#?'N"@4#$.$BCH'=eKeKrfVutA'
tD'`D'!)0B"0&H'\D'a,"0.,#B"0H'ND'_,//"0/-##':s>>tA'S0$5"06"+'$1'@4"/,@-..C'-#?'/"@4-#,@-..C',+$.-&"?'Z*0"+'

$1' +50)@"' :S,@"-' -*,"+A' }ID~' T-0+&DAD' S-0&' eK' Q&0)@&)0-.' -#?' @4"/,@-.' @4-0-@&"0,R-6$#' :W$.R1$0+@4)#BH'
tfKsKs=>Vs=rA'












�57



6J.KLOV'@'WBCXYY'3'BBXCCZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"#$%&!'&#()*!& al.

2'!`hVSGdN`3I^!hGd(Q'7dh['(GN^'SGI['Nd]\T'9'

)C',H(LJRF@',C'oQL(oQLF'32<',C'n(oo(N

:eAK']dV[S^H'7Q`H'][!!H'it>>>'`#?"5"#?"#@"'GE"#)"'$1'!$)/"0?"+H'G.B"0,-'
:sAK'I^d[G!H'^\QN`!H']#,E"0+,&C'$1'I$00-,#"H'^5,#-.H'70-#@"

G/,0$)D+,4-/|B/-,.D@$/

(-&"'5-./'&0)#<',+'-'0"#";-*."'#-&)0-.'0"+$)0@"'&4-&'4-+'#$&'-#',#?)+&0,-.')6.,R-6$#'C"&D'N4"'$*F"@6E"'
$1'&4,+';$0<';-+'&$'"E-.)-&"'50$5"06"+'$1'"J5"0,/"#&-.'5-06@."*$-0?'5-#".+'/-#)1-@&)0"?'10$/'?-&"'5-./'
&0)#<'-#?'#-&)0-.+'-?4"+,E"+D'[$?).)+'$1'0)5&)0"':[hdAH'/$?).)+'$1'".-+6@,&C':[h^A'-#?',#&"0#-.'*$#?':`!A'
$1' &4"' +-/5."+';"0"' &"+&"?' *-+"?' $#' ^)0$5"-#' Q&-#?-0?+D' 7$0' &4,+' +&)?CH' 5-06@."*$-0?+';"0"' 50$?)@"?'
)+,#B'?-&"'5-./' &0)#<+'-+'-#'-.&"0#-6E"' 0-;'/-&"0,-.' 1$0' &4"' 1$0"+&'50$?)@&+' ,#?)+&0CD' N;$'#-&)0-.' 0"+,#+'
&C5"+';"0"')+"?K':eA'@$//"0@,-.'/,/$+-'n-E$#$,?'&-##,#'"J&0-@&';,&4'r�'4"J-/,#"'-??"?'-+'4-0?"#"0'-#?'
:sA'-'/,J'$1'/,/$+-' &-##,#'�'4"J-/,#"';,&4'B.C$J-.-&"?' .,B#,#'$1' .$;'/$."@).-0';",B4&H' &4"+"' &;$' 0"+,#+'
/,J"?';,&4'?,k"0"#&'5"0@"#&-B"+'*C'+$.,?+'@$#&"#&';",B4&D'N4"'5-06@."*$-0?';-+'+4$;#'&$'5-++'&4"'0"."E-#&'
,#&"0,$0' +&-#?-0?+' ;,&4' +)@4' -?4"+,E"' 1$0/).-6$#+' "J@"5&' &4"' 1$0/).-6$#' &-##,#M4"J-/,#"�' B.C$J-.-&"?'
.,B#,#'t>Mt>D'N4"'Z#?,#B+',#?,@-&"?'&4-&'?-&"'5-./'&0)#<';-+&"',+'-'E-.)-*."'0"#";-*."'#-&)0-.'0"+$)0@"'1$0'
5-06@."*$-0?'50$?)@6$#'-#?'@$).?'*"')6.,R"?'-+'-'+)*+6&)&"' 1$0';$$?' ,#'*$-0?'50$?)@6$#';,&4'#-&)0-.+'
-?4"+,E"+D'

6J.KLOV'@'WBBXCC'3'BBXCYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+#&%!"%,-.)*

2']Q^'G\('chh(3dG7N'`\'NW^'`dh\'Ga^'N`[^'NWdh]aW'G\']\]Q]GI'3hdS]Q'h7'
Nd�a]^]l':3�N^'(PGd[hdA'9'

DC)31<45"
I-*$0-&$0C'lC.$&0""H'ie'0)"'?"+'+-#&$#"+H'ege>>'Q-,#&"+'

JC.$&0""|B/-,.D@$/

G#' )#)+)-.' @$05)+' $1' ger' ;-&"0.$BB"?' ;$$?' $*F"@&+' ;"0"' 1$)#?' ,#' &4"' -0@4"$.$B,@-.' "J@-E-6$#' $1'
N0qB)")J' :3U&"+' ?PG0/$0H' 70-#@"AD' G' .-0B"' /-F$0,&C' $1' &4"/' -0"' ?-&"?' $1' &4"' `0$#' GB"' -#?' f>�' -0"'
/-#)1-@&)0"?D

^-@4';$$?"#'5,"@"'4-+'*""#'+&)?,"?'K''
�' /-@0$+@$5,@-..C' *C' /"#6$#,#B' ?,/"#+,$#+H' &C5$.$BCH' &0-@<+' $1' &$$.+' -#?' 1)#B,' $0' JC.$54-B"'

-L-@<+D'
�' /,@0$+@$5,@-..C' 1$..$;,#B' &4"' i' -#-&$/,@-.' 5.-#+' :@0$++H' &-#B"#6-.' -#?' 0-?,-.A' &$' ,?"#61C' &4"'

+5"@,"+D
[-#C' $*F"@&+' *".$#B,#B' &$' &4"' +-/"' &C5$.$BC' :.,<"' @$#&-,#"0+A'
50$E,?"' )+' -' *"L"0' )#?"0+&-#?,#B' $1' &4",0' )+"D' [-F$0,&C' $1' &4"'
$*F"@&+' ,+' 0".-&"?' &$' 1""?,#B' -#?' /$0"' +5"@,Z@-..C' +&$0-B"' $0'
&0-#+5$0&' $1' 1$$?' :+$.,?' -#?M$0' .,X),?A' .,<"' -' 4,B4' #)/*"0' $1' +/-..'
+&-E"+' :-0$)#?' s>>AH' .,?+' :-0$)#?' sgAH' *$L$/+' :-0$)#?' =sA' -#?'
4-#?."+':-0$)#?'iAD'
h&4"0'$*F"@&+' -0"')+"?' 1$0' @).,#-0C' -0&';"0"' -.+$' 1$)#?'$)&K' ?$)B4'
&0$)B4H'/$0&-0'-#?'5"+&."'-#?'&;$'5-0&+'$1'-'+-/"'+/-..'@$#&-,#"0D'
G'+"0,"+'$1'=r'$*F"@&+',+'50$*-*.C'-++"/*.C'?$;".+':ZBDeAD'N4",0'+4-5"'
,+' +,/,.-0' -#?' 1$..$;+' &4"' +-/"' 5-L"0#K' -' �4"-?�' &4-&' @$).?' *"'
0"@&-#B).-0'$0'5C0-/,?V+4-5"'-#?'-'n-&'�*$?C�';,&4'/$+&.C'-'/$06+"'
,#'&4"'@"#&"0D'

58

7,BDeK'h*F"@&'#�sitg'.$$<+'.,<"'
-++"/*.C'?$;".H'54$&$'hJ1$0?'

G0@4q$.$B,"



S0"+"#@"'$1'+$/"'0"/-0<-*."'$*F"@&+'-0"'&$'*"'4,B4.,B4&"?'-+'-'+@).5&)0"?'4"-?'$1'-#,/-.':ZBDsAD'
N"#' ?,k"0"#&' +5"@,"+' ;"0"' ,?"#6Z"?' *C' JC.$.$B,@' -#-.C+,+H' @.-++,Z"?' *C' ' ?"@0"-+,#B' X)-#6&CK' $-<'

:{)"0@)+'5"?)#@).-&-'$0'{)"0@)+'5"&0-"-AH'C";':N-J)+'*-@@-&-AH'".?"0*"00C':Q-/*)@)+'#,B0-AH'-+4':70-J,#)+'
"J@".+,$0AH'4-R".':3$0C.)+'-E"..-#-AH'0$+-@"-"'B"#)+'5$/$ ?q"H'5-5,.,$#-@"-"H';,..$;':Q-.,J'+5DAH'/-5."':G@"0'
@-/5"+&0"AH'-.?"0':G.#)+'B.)6#$+-AD'

c,?".C' )+"?' 1$0' &4"' /-#)1-@&)0,#B' $1' *)@<"&+' :ig' �A' -#?' ,#' 5-06@).-0' &4$+"' ;4,@4' -0"' *"-)61)..C'
@0-Y"?H' &4"' C";' +"."@6$#' -+' *-+"?'/-&"0,-.' ."&' )+' @$#1)+"?D' `#?""?H' &4,+' @4$,@"' ,+' +,#B).-0' *"@-)+"' ,&+'
."-E"+H'&;,B+H'+""?'-#?';$$?'@$#&-,#'-'4,B4.C'&$J,@'-.<-.$,?'1$0'&4"'/-#'-#?'/$+&'$1'&4"'-#,/-.+H'&4"'&-J,#"'
;4$+"' #-0@$6@' -#?' 5-0-.C+,#B' "k"@&+' -0"' ' #$&' ?,++,5-&"?' #",&4"0' *C' ?"4C?0-6$#' #$0' *C' *$,.,#BD'
7)0&4"0/$0"H';$0<,#B'&4"'C";';$).?'"J5$+"'@0-Y+/"#'&$'E,$."#&'4"-?-@4"+'}e~D''

!C' &C5$.$B,@-.' -#?' &0-@"$.$B,@-.' -#-.C+"+' &4"' *$;.+' ;"0"' @.-++,Z"?'
-/$#B'*)@<"&+H'<"B+'$0'*-00".+'1$..$;,#B'&4"'?,-/"&"0'$1'.,?+'-#?'1)#?+'$0'
+,R"'$1'+&-E"+D'Q$/"'-0"'E"0C'*"-)61).'@0-Y"?';4,."'$&4"0+')#?"0;"#&'0"V
)+"K'

�' +)5"0#)/"0-0C' 4$."+' $1' ?$;".' ;4$+"' +$/"' ?$' #$&' +"0E"'
-#C/$0"H'

�'+&-E"';,&4'?$)*."'@0$R"+H''
�'4$."+'$1'?$;".+'*-?.C'5.-@"?':-&'&4"'."E".'$1'&4"'@0$R"AD'

N4"'@4-0-@&"0,R-6$#' '/-0<+'$1'&$$.+'$#'#)/"0$)+'$*F"@&+' ."?'&$'"/,&'
+$/"'4C5$&4"+"+' $#' &4"' &$$.+';4,@4';"0"')+"?'*C' &4"' @0-Y+/"#'$1' &4,+'
5"0,$?D'

c$$?'5,"@"+ $1'N0qB)")J'@$#+6&)&"'-#'"J@"56$#-.'@$05)+'*C'*$&4',&+'
X)-#6&C' -#?' X)-.,&CK' $*F"@&+' -0"' +5."#?,?.C' 50"+"0E"?' -#?' /-<"' -'
+,B#,Z@-#&'@$#&0,*)6$#'&$'$)0'<#$;."?B"'$1'/-#'-#?';$$?'0".-6$#',#'&4"'
`0$#'GB"D'

d^7^d^\3^QK'
e'D'SD'I,")&-B4,':s>>=AH'I"'.,E0"+'?"+'-0*0"+H'-0*)+&"+'"&'-0*0,++"-)JH':G@&"+'Q)?H'S-0,+AH'eiss5D'

6J.KLOV'@'WBRXRC'3'BRXQYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''')#!/#(%0)!1!%.2

2'(^m^IhS[^\N'h7'7I^l`!I^'chh(^\'3h[ShQ`N^']Q`\a'3h[Sd^QQ^('chh('9'

,5%'*%7325F@'D5059%'X3&19"73F@'Q%%A$%'JI3.3E3F@'32<'G5Y%',<3A$%N
e'a0-?)-&"'Q@4$$.'$1'I,1"'-#?'^#E,0$#/"#&-.'Q@,"#@"H']#,E"0+,&C'$1'N+)<)*-H'`*-0-<,'i>tVutgsH'b-5-#'

s'`#+6&)&"'$1'c$$?'Q@,"#@"'-#?'N"@4#$.$BCH'G<,&-'S0"1"@&)0-.']#,E"0+,&CH'G<,&-H'>erV>ugrH'b-5-#'
&$0$0$-$,f>=t|B/-,.D@$/H'$*-&-C-D",,@4,D1)|)D&+)<)*-D-@DF5'

`\Ndh(]3N`h\K'
c4"#'-';$$?',+'@$/5."&".C'@$/50"++"?',#',&+'0-?,-.':dA'$0'&-#B"#6-.':NA'?,0"@6$#H',&'*"@$/"+'4-0?H'0,B,?'

-#?'+&0$#B'/-&"0,-.D'h#'&4"'$&4"0'4-#?H';4"#'-';$$?',+'/$?"0-&".C'@$/50"++"?H',&'@-#'?"1$0/'+$Y.C'-#?'
".-+6@-..C')#?"0'@$/50"++,E"' .$-?,#B'*"@-)+"'&4"'1$.?"?'@"..';-..+'-@&'-+'n-&'+50,#B+D'Q)@4'-'+$Y#"++'-#?'
".-+6@,&C'$1'@$/50"++"?';$$?'@-#'"J5-#?'&4"'5$++,*,.,&C'$1';$$?V*-+"?'/-&"0,-.D'`#'&4,+'5-5"0H';"'?"+@0,*"'
)#,X)"' @$/50"++,E"' *"4-E,$0' $1' @$/50"++"?' ;$$?H' -#?' &4"#' ;"' ,#&0$?)@"' &4"' "J@".."#&' n"J,*,.,&C' -#?'
&$)B4#"++'$1'-'@$/5$+,&"'*"-/'@$#+,+6#B'$1'@$/50"++"?';$$?D'

[GN^d`GIQ'G\('[^NWh(QK
3)*,@' +-/5."+H' e>Vet'//'$#' "-@4' +,?"H';"0"'/-?"' *C' b-5-#"+"' @"?-0';$$?' :30C5&$/"0,-' F-5$#,@-'

(D($#AD'`&+'-,0V?0C'?"#+,&C';-+'itf'<BM/iD'N4$+"'@)*"+';"0"'@$/50"++"?',#'&4",0'd'?,0"@6$#'-&'s'//M/,#D'
N4"'.$-?,#B'-#?')#.$-?,#B';"0"'0"5"-&"?'&40""'6/"+'&$'$*+"0E"'".-+6@'0"@$E"0C'$1'?"1$0/-6$#D'

59

7,BDsK'h*F"@&'#�s>uu'
0"50"+"#6#B'-#'-#,/-.'
/$)&4H'54$&$'\DQ-"?.$)



["-#;4,."';"'/-?"'-'@$/5$+,&"'*"-/')+,#B'&4"'@$/50"++"?';$$?D'7,B)0"'e'"J4,*,&+'&4"'+&0)@&)0"'$1'
&4"' @$/5$+,&"'*"-/' :3d�3IAD'3"?-0';$$?'*.$@<+';"0"' @$/50"++"?'*C't>�' ,#' &4",0'd'?,0"@6$#'-#?' &4"#'
.-/,#-&"?' -.$#B' &4"'d' ?,0"@6$#D' N4-&' .-/,#-&"?'
*"-/' :3dA' ;-+' )+"?' ,#' &4"' ,##"0' 5-0&' $1' &4"'
@$/5$+,&"' *"-/D' h#' &4"' $&4"0' 4-#?H' @"?-0'
.)/*"0';-+'@$/50"++"?'*C'g>�',#',&+'d'?,0"@6$#'
-#?'&4"'@$/50"++"?'5.-&"' :3IA';-+')+"?' 1$0' &4"'
$)&"0'5-0&'-+' ,&+'Z*"0'?,0"@6$#' ,+'-.,B#"?' &$' &4"'
.$#B,&)?,#-.' ?,0"@6$#' $1' &4"' *"-/D' N4"'
?,/"#+,$#' $1' &4"' @$/5$+,&"' *"-/' ;-+'
e>�e>�s>>'//';4,."' &4"' &4,@<#"++'$1'3I';-+'e'
//D'S$.CE,#C.'-@"&-&"'B.)"';-+')+"?'1$0'&4"'.-/,#-6$#D'N40""'5$,#&'*"#?,#B'&"+&';-+'@$#?)@&"?'1$0'&4"+"'
+-/5."+D'N4"'@0$++4"-?'+5""?';-+'s'//M/,#H'-#?'&4"'"k"@6E"'+5-#';-+'e=>'//D'3C@.,@'*"#?,#B'&"+&';-+'
-.+$'@$#?)@&"?'&$'?"&"0/,#"'&4"'".-+6@'?"n"@6$#D'


d^Q]INQ'G\('(`Q3]QQ`h\K''
`#'7,BDsH'&4"'@$/50"++,E"'O$)#BP+'/$?).)+'-#?'&4"'".-+6@'+&0-,#'$1'@"?-0';$$?'-0"'5.$L"?'-B-,#+&'&4"'

,#,6-.'@$/50"++,E"'+&0-,#D'G+'&4"'@$/50"++,E"'+&0-,#',#@0"-+"?H'&4"'@$/50"++,E"'O$)#BP+'/$?).)+'?"@0"-+"?'
-#?'&4"'".-+6@'+&0-,#',#@0"-+"?D'N4,+'1-@&'+)BB"+&+'&4-&'&4"'@$/50"++"?';$$?',+'+$Y"0'-#?'/$0"'".-+6@'&4-#'
)#@$/50"++"?';$$?')#?"0'0-?,-.'@$/50"++,$#D''

N4"'.$-?V?"n"@6$#'@)0E"+'$1'3d'-#?'3d�3I'-0"'@$/5-0"?'&$'&4-&'$1')#@$/50"++"?'.)/*"0',#'&4"'Z*"0'
?,0"@6$#' :]A' ,#' 7,BDiD' G.&4$)B4' &4"')#@$/50"++"?' .)/*"0';-+' *0$<"#' -&' t'//'$1' ?"n"@6$#H' 3d'?,?' #$&'
+4$;' E,+,*."' 1-,.)0"' )#6.' t>' //D' N4,+' 0"+).&' ,#?,@-&"+' &4-&' &4"' 3d' ,+' /)@4' +$Y"0' -#?' ?)@6."' &4-#' &4"'
)#@$/50"++"?'.)/*"0D'3d�3I';-+'+6k"0'&4-#'3dH'*)&',&';-+'+6..'?)@6."K',&';-+'#$&'@$/5."&".C'*0$<"#')#6.'
t>'//';4"0"-+'+)01-@"'@0-@<';-+'$*+"0E"?'-&'-0$)#?'it'//'$1'?"n"@6$#D'

7,B)0"' =' +4$;+' &4"' ".-+6@' ?"n"@6$#' -#?' &4"' ".-+6@' *"#?,#B';$0<' $1' ='/-&"0,-.+' &"+&"?D' N4"' ".-+6@'
?"n"@6$#'$1'3I';-+'-./$+&'&4"'+-/"'-+'&4-&'$1')#@$/50"++"?'.)/*"0H'*)&'&4"'".-+6@'*"#?,#B';$0<'$1'3I'
;-+'&;,@"'B0"-&"0'*"@-)+"'$1'"#4-#@"?'n"J)0-.'0,B,?,&CD'N4"'".-+6@'?"n"@6$#'$1'3d';-+'r'6/"+'B0"-&"0'&4-#'
&4-&'$1')#@$/50"++"?' .)/*"0H'*)&' ,&+'".-+6@'*"#?,#B';$0<';-+'/)@4' +/-.."0' &4-#' &4-&'$1')#@$/50"++"?'
.)/*"0D' N4"' ".-+6@' ?"n"@6$#' $1' 3d�3I' ;-+' g' 6/"+' B0"-&"0' &4-#' &4-&' $1' )#@$/50"++"?' .)/*"0H' -#?' ,&+'
".-+6@'*"#?,#B';$0<'"J@""?"?' &4-&'$1'3ID'N4-&' ,+H'3d�3I'@$/5$+,&"'*"-/' ,+'#$&'$#.C' +$Y'*)&'".-+6@'-#?'
&$)B4' )#?"0' *"#?,#BD' `#' &4"' 3d�3IH' 3d' ,+' @$/50"++"?' ".-+6@-..C' &$' -..$;' .-0B"' ".-+6@' ?"n"@6$#' $1' &4"'
*"-/H';4,."'3I'+)55$0&+'.-0B"'&"#+,."'+&0"++'&$'-@4,"E"'.-0B"'".-+6@'*"#?,#B';$0<D'
N4"' "J@".."#&' &$)B4#"++' $1' 3d�3I' ;-+' -.+$' 0"@$B#,R"?' ,#' ,/5-@&' *"#?,#B' +&0"#B&4D' 7,B)0"' t' +4$;+' &4"'
0"+).&+' $1' 34-05C' &"+&D' N4"' 34-05C' E-.)"' ,D"D' ,/5-@&' *"#?,#B' +&0"#B&4' $1' 3d�3I';-+' B0"-&"0' &4-#' &4-&' $1'
)#@$/50"++"?'.)/*"0'-#?'@$/5-0-*."'&$'&4-&'$1'3ID''
7,B)0"'r'"J4,*,&+'&4"'n"J,*."'?"1$0/-6$#'$1'3d�3I',#'&40""'5$,#&'*"#?,#B'&"+&D'
G.&4$)B4';$$?' 4-+' +$' 1-0' *""#' )+"?' 1$0' 0,B,?' +&0)@&)0"H' 3d�3I' @-#' *"' )+"?' 1$0' +$YV&$)@4' 1)0#,&)0"' -#?'
?-/5,#B' /"/*"0' $1' ;$$?"#' @$#+&0)@6$#D' 7)0&4"0' ,#E"+6B-6$#' ,+' #""?"?' &$' @.-0,1C' &4"' ?,/"#+,$#-.'
+&-*,.,&C'-#?'?)0-*,.,&C'-B-,#+&'0"5"-&"?'.$-?,#BD'











�60

0.1

1

CL

CR

!%?CFp').7"A."71'58'A5965#%.1'I139



61

0

20

40

60

80

100

120

140

0 0.2 0.4 0.6 0.8

Initial compressive strain

Y
o
u
n
g
's

 m
o
d
u
lu

s
 (

M
P

a
)

0.0

0.1

0.2

0.3

E
la

s
ti
c
 s

tr
a
in

Deflection (mm)

L
o

a
d

 (
N

)

U

CR+CL

CR

7,BDsD' 3$/50"++,E"' O$)#BP+' /$?).)+' -#?' ".-+6@'
+&0-,#' $1' @$/50"++"?' @"?-0';$$?' -+' -' 1)#@6$#'$1'
,#,6-.'@$/50"++,E"'+&0-,#D

0

2

4

6

8

10

12

14

16

U CL CR CR+CL

E
la

s
ti
c
 d

e
fl
e
c
ti
o
n
 (

m
m

)

0.0

0.1

0.2

0.3

0.4

E
la

s
ti
c
 b

e
n
d
in

g
 w

o
rk

 (
N

m
),Elastic deflection

,Elastic bending work

C
h
a
rp

y
 v

a
lu

e
 (

k
g
f

m
/c

m
2
)

7,BD=D'^.-+6@'?"n"@6$#'-#?'".-+6@'*"#?,#B';$0<'1$0'

)#@$/50"++"?' .)/*"0' :]AH' @$/50"++"?' .)/*"0'

:3IAH' @$/50"++"?' .-/,#-&"?' *"-/' :3dAH' -#?'

@$/5$+,&"'*"-/':3d�3IAD'

7,BDtD' 34-05C' E-.)"+' 1$0' )#@$/50"++"?' .)/*"0'
:]AH' @$/50"++"?' .)/*"0' :3IAH' @$/50"++"?'
.-/,#-&"?' *"-/' :3dAH' -#?' @$/5$+,&"' *"-/' :3d
�3IAD'

7,BDrD'7-,.)0"'$1')#@$/50"++"?'.)/*"0':-A'-#?'n"J,*."'?"1$0/-6$#'$1'3d�3I':*A',#'*"#?,#B'&"+&D

7,BDiD'I$-?V?"n"@6$#'@)0E"+'1$0')#@$/50"++"?'
.)/*"0' :]AH' @$/50"++"?' .-/,#-&"?'*"-/':3dAH'
-#?'@$/5$+,&"'*"-/':3d�3IAD



6J.KLOV'@'WBRXQY'3'BRXYCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!EKO+'&+_+VO0O'.)'O\]'

chh('Ga`\aK''
2'Whc'Nh'^mGI]GN^'bGSG\^Q^'NdG(`N`h\GI'c`Q(h['`\'chh('chdT`\a�'9'

H%#35'P5&5E393'
(,E,+,$#'$1'7$0"+&'-#?'!,$/-&"0,-.'Q@,"#@"H'TC$&$']#,E"0+,&C''
T,&-+4,0-<-;-'h,;-<"V@4$'Q-<C$V<)H'TC$&$H'b-5-#'r>rut>s'

/,+-$|<-,+D<C$&$V)D-@DF5'


[-#C';$$?"#'4,+&$0,@-.'*),.?,#B+'$E"0'es>>VC"-0+V$.?'+6..'"J,+&',#'b-5-#D'N4"'-#@,"#&'@-5,&-.+'TC$&$'-#?'
\-0-'4-E"'/-#C'&0-?,6$#-.';$$?"#'*),.?,#B+H'+$/"'$1';4,@4'-0"'-.+$'.,+&"?'$#'&4"']\^Q3h'c$0.?'3).&)0-.'
W"0,&-B"' 0"B,+&"0DeA' N4"'/$+&' 1-/$)+'-#?' &4"';$0.?P+'$.?"+&';$$?"#'@$#+&0)@6$#' +6..' +&-#?,#B' ,+'W$0C)VF,'
&"/5."' 10$/' &4"' .-L"0' 4-.1' $1' &4"' +"E"#&4' @"#&)0CD' G#?' /$0"' &4-#' f>�' $0' &4"' #-6$#-..C' ,/5$0&-#&'
50$5"06"+'$1'b-5-#'-0"'@$#+&0)@&"?';,&4';$$?D'S0,#@,5-..C'&4"'0"+&$0-6$#'50-@6@"'1$0'4,+&$0,@'*),.?,#B+' ,#'
b-5-#' ,+' @4-0-@&"0,R"?' *C' ,&+' -?4"0"#@"' &$' $0,B,#-.' &"@4#,X)"+' -#?' /-&"0,-.+H' -#?' -.+$' 1$0' ,&+' /,#,/)/'
0"5.-@"/"#&' $1' /"/*"0+' *C' #";' $#"+D' G+' -' 0"+).&H' ,&' ,+' 0"50"+"#&"?' *C' -' +"."@6$#' $1' /"&4$?+H' ;4,@4'
50"+"0E"'&4"'*),.?,#B+'1$0'&4"'1)&)0"H';,&4$)&'-.&"0,#B'&4",0'+&0)@&)0"+'-#?'?"+,B#+D''

h#' &4"'$&4"0'4-#?H';$$?'4-+'-.+$'*""#')+"?' 1$0' E-0,$)+';$$?"#'-061-@&+' .,<"'!)??4,+&' +&-&)"+H' -#?'
-B"?'$#"+'-0"'4-#?."?';,&4'4,B4.C'@-0"H'*"@-)+"'$1'&4",0'10-B,."'X)-.,6"+D'`&',+';"..'<#$;#'&4-&'&4"'50$5"06"+'
$1' ;$$?' @4-#B"' $E"0' -' .$#B' 5"0,$?' ,#' &4"' "#E,0$#/"#&' -Y"0' 4-0E"+6#BD' Q&)?,"+' -*$)&' &4"' @4-#B"+' ,#'
54C+,@-.'-#?'/"@4-#,@-.'50$5"06"+';,&4'".-5+"?'6/"'4-E"'*""#'@$#?)@&"?'?)"'&$'&4"',/5$0&-#@"'$1'+-1"'
.$#BV&"0/')+"'-#?'-+'*-+,@'+&)?,"+'$1';$$?'+@,"#@"D'G'/-F$0'?,�@).&C'1$0'+)@4'0"+"-0@4',+'&4"'B-&4"0,#B'$1'
+),&-*."' +-/5."+H';,&4';"..V?"Z#"?' $0,B,#H' @"06Z"?' ?-6#B' -#?' 5"0/,++,$#' $1' 5)*.,@-6$#' *C' @$#+"0E-6$#'
-?/,#,+&0-6$#D'W$;"E"0H' &4"' b-5-#"+"'@$#&"J&H';4"0"' &0-?,6$#-.')+"+'$1';$$?'4-E"'*""#'/-,#&-,#"?' 1$0'
/$0"'&4-#'er>>'C"-0+H'$k"0+'-')#,X)"'$55$0&)#,&C'&$'-??0"++'&4"'X)"+6$#+'$1';$$?'-B,#BD'

N4"'-,/'$1'&4,+'0"+"-0@4' ,+'&$')#?"0+&-#?'&0-?,6$#-.'-#?M$0'1$.<';,+?$/'$1';$$?')+,#B'*C'&4"';-C'$1'
;$$?M/-&"0,-.'+@,"#@"D'N4"0"1$0"H',#'$0?"0'&$')#?"0+&-#?'o5)�#B'&4"';$$?'+5"@,"+',#'&4"'0,B4&'5.-@"+p'$1'
&4"+"'4$)+"+',#?)@"?'*C'&4",0'1$.<'@)+&$/+H';$$?'+5"@,"+'$1'&4"+"'6/*"0+'$1'&0-?,6$#-.';$$?"#'*),.?,#B+'
;"0"',?"#6Z"?'-#?'/"@4-#,@-.'50$5"06"+'$1'&4"/';"0"',#E"+6B-&"?DsH'iA'G#?',#'$0?"0'&$')#?"0+&-#?'o-B"?'
4,#$<,' ' :34-/-"@C5-0,+' $*&)+-' ^#?.DA';$$?' ,+' +&0$#B"0' &4-#'#";'$#"+p' B"#"0-..C' +-,?' *C' @-05"#&"0+H' &4"'
/"@4-#,@-.'50$5"06"+'$1'#-&)0-..C'-B"?'4,#$<,';$$?'?".,E"0"?'10$/'&4"+"'b-5-#"+"'4,+&$0,@-.'*),.?,#B+';,&4'
50"@,+"' ?-6#B' *C' *$&4' 0-?,$-@6E"' @-0*$#' e=3' -#?' ?"#?0$@40$#$.$BC'/"&4$?+';"0"' "E-.)-&"?iAD' `#' +$/"'
@-+"+H' ,&' ,+'#$&'-..$;"?'&$'B"&'#-&)0-.'-B"?';$$?'+-/5."+'10$/'4,+&$0,@-.'*),.?,#B+'-#?'@).&)0-.'50$5"06"+H'
&4"0"1$0"'&4"0/-..C'&0"-&"?';$$?';"0"',#E"+6B-&"?'-+',/,&-&"?'-B"?';$$?'1$0'&4,+'0"+"-0@4D'

N4,+'5-5"0'?"-.+';,&4'+$/"'0"+).&+'-*$)&'4$;'&$'"E-.)-&"'&0-?,6$#-.';,+?$/',#';$$?';$0<,#B'?""5.C'
0$$&"?' ,#' b-5-#"+"' @).&)0"' ,#' $0?"0' &$' )#?"0+&-#?' &4"' @0,&"0,-' $1' ;$$?' +"."@6$#' 1$0' &0-?,6$#-.' ;$$?"#'
-0@4,&"@&)0"' -#?' 50-@6@-.' )+"1).' 1$0' @$#+"0E-6$#' $1' @).&)0-.' 50$5"06"+D' d-5,?' ?"1$0"+&-6$#H' ?,�@).&C' $1'
Z#?,#B' +)@@"++$0+' $1' &0-?,6$#-.' -0&;$0<+' -#?' B.$*-.,R-6$#' $1' @).&)0"' 50$/$&"?' *C' 0"@"#&' +$@,-.' -#?'
"@$#$/C' +,&)-6$#' *"@$/"+' -' +"0,$)+' 50$*."/'$#' &0-?,6$#-.';-C' $1' .,1"' ,#' #$&' $#.C' b-5-#' *)&' -.+$' "-@4'
@$)#&0,"+D'N4"0"1$0"H'+@,"#6Z@'?"+@0,56$#'$1'0"B,$#-.'E-0,-6$#',#'$)0'&0-?,6$#-.'@).&)0"'@-#'*"'@$#+,?"0"?'
-+'?,++"/,#-6$#'$1'@).&)0"'-#?'@$#+"0E-6$#'$1'@).&)0-.'50$5"06"+'1$0',#&"0@4-#B"'$1'@).&)0"+',#'&4"'1)&)0"D'

d^7^d^\3^QK'
eD'[,+-$'O$<$C-/-H'b$+"54'a0,.H'[,C)<,'[-&+)$H'W,0$C)<,'O-#$H'b)#F,'Q)B,C-/-H'!0)#$'3.-,0H'Q,B"0)'T)*$?"0-H'

N-<)/,'[,&+)&-#,H'[,#$0)'Q-<-/$&$H'W,0$/-+-'hR-<,H'[,#"$'`/-/)0-H'Q4),@4,'T-;-,H'["@4-#,@-.'
@4-0-@&"0,+6@+'$1'-B"?'W,#$<,';$$?'10$/'b-5-#"+" 4,+&$0,@-.'*),.?,#B+H'3$/5)&"+'d"#?)+'S4C+,X)"H'

e>:gA'H'5r>eVre':s>>f '
sD'[,+-$'OhThOG[GH'N-4-#-'d-/-#-#-#&$-#?0$H'O)/,<$'[)0-<-/,H'N-<)'`,?-H'c$$?'`?"#6Z@-6$#'$1'

_-Z/-#,0C'&0-?,6$#-.'4$)+"'6/*"0+',#'[-?-B-+@-0'z'N0-?,6$#-.';,+?$/'$1';$$?')+,#BH'3$..$X)"'
,#&"0#-6$#-.'oI-'*,$?,E"0+,&"'"&'."+'5$5).-6$#+'?-#+'."'@$#&"J&'?)'@4-#B"/"#&'@.,/-6X)"¡[-?-B-+@-0H'
55s=H's>ei'("@"/*"0'e>VesH'[-?-B-+@-0'''

�62



iD'[,+-$'OhThOG[G'-#?'N-<-$' `&$4H'c$$?' `?"#6Z@-6$#'$1' b-5-#"+"'4,+&$0,@-.'*),.?,#B+K'G' @-+"' +&)?C'$1'
T-+-V&",' -#?' Q4,B)0"V&",' $1' &4"' T$?-,F,' &"/5."H' u&4' SdcG3' j' `GcQs>eiH55efuH' s>ei' h@&$*"0'
egVseH\-#F,#B'34,#-'

=D'[,+-$' OhThOG[G' "&D-.H'["@4-#,@-.' @4-0-@&"0,+6@+' $1' -B"?'W,#$<,' :34-/-"@C5-0,+' $*&)+-' ^#?.DA';$$?'
10$/' b-5-#"+"' 4,+&$0,@-.' *),.?,#B+' z3$/5-0,+$#' *"&;""#' #-&)0-..C' -B"?';$$?' -#?' &4"0/-..C' &0"-&"?'
;$$?H' N4"0/$VWC?0$' ["@4-#,@-.' c$$?' !"4-E,$0' -#?' S0$@"++,#B' H' 55eeiVee=H' 3hQN' G@6$#' 7S>f>='
;$0<+4$5H's>ee'7"*0)-0C'erVeuH'!,".H'Q;,++'

4.LF.KLOV'BC'WC@XCC'3'C@XaCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''$OGEL'TOF':LHO2LK'

2'NW^'chh(^\'^3h\h[O'V'Iha`QN`3Q'QhI]N`h\Q'7hd'I]N^[GT^dQ'9'

+3W%<'O32'Q<;37<#'
I)&4,"0'-#?'`#?"5"#?"#&'d"+"-0@4"0MI"@&)0"0'

N4"'Q/$<"4$)+"H'r'c4,&;"..'d$-?H'\$0;,@4H'\$01$.<H'\de'=W!H'^#B.-#?'
4L5KMM;;;DE-#"?;-0?+D@$D)<M'

?-E,?|E-#"?;-0?+D@$D)<'


N4"' .$@-6$#'$1'&4"'Z0+&'0"@$0?"?'/-F$0'@"#&0"'$1' .)&"/-<,#B' ,#'&4"'7�++"#'-0"-'$1'!-E-0,-'?"5"#?"?'
@0)@,-..C'$#'&4"' .$@-.'+)55.,"+'$1'+),&-*."+';$$?+' V'+50)@"H'/-5."H'50)#)+'-#?'C";D'c4"#H'*"@-)+"'$1' &4"'
-L0-@6$#+'$1';"-.&4'-#?'&4"'?-#B"0+'$1';-0H'&4"'/$+&',/5$0&-#&'/-<"0+'0"V.$@-&"?'&$'\$0&4'`&-.C'&4"C'1-@"?'
*$&4' &4"'?,�@).&C'$1'/-,#&-,#,#B'-' +&"-?C'+)55.C'$1' &4"+"';$$?+'-#?' &4"'$55$0&)#,&C'$1'-@@"++' &$'"J$6@'
;$$?+'10$/'Q$)&4'G/"0,@-H'`#?,-'-#?'G10,@-'50$E,?"?'*C'&4"'B0"-&'&0-?,#B'5$0&+'$1'm"#,@"'-#?'a"#$-D']#.,<"'
/-<"0+'$1'/$+&'$&4"0' ,#+&0)/"#&+' &4"C' &$$<' &4"+"'$55$0&)#,6"+'"#&4)+,-+6@-..C'-#?' &4",0' .)&"+'"J4,*,&"?'
&4"';,?"+&' 0-#B"' $1' 6/*"0+' $1' -#C' ,#+&0)/"#&' &C5"D' N4,+' 5-5"0' &0,"+' &$' +)BB"+&';4C' &4,+';-+' -#?H' )+,#B'
+)0E,E,#B',#E"#&$0,"+'-#?'+)0E,E,#B',#+&0)/"#&+H'&$'+4$;'4$;'&4"+"'?,�@).6"+'-#?'$55$0&)#,6"+';"0"'1-@"?'
-#?'+$/"&4,#B'$1'&4"'4)B"'+@-."'$1'&4,+'6/*"0'&0-?"'1$0'.)&"/-<"0+D'


4.LF.KLOV'BC'WBCXRC'3'BCXQYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''#.\\V'?+EL.GEF'

2'chh('(`m^dQ`NO'`\'!hc'[GT`\a'9'

D144E'n%5<1W%2'
!$;/-<"0H'eu'0)"'70-#w$,+'I)R".'7Vsse>>'(,#-#H'70-#@"'

#"..CD5$,?"E,#|;-#-?$$D10'


N4"'X)-.,6"+'$1' &4"'*$;+'-0"'/-,#.C'?"5"#?"#&'$#' &4"'@4$,@"'$1' &4"';$$?D' `&' ,/5.,"+' &4"'+4-5"'-#?'
?,/"#+,$#+'$1'&4"'+6@<'-#?'&4)+'?"&"0/,#"+',&+'5"01$0/-#@"'50$5"06"+H'#$&'$#.C',&+'0"+5$#+,E"#"++'*)&'-.+$'
&4"'+5"@,Z@'&$#"',&'?"E".$5+'$#'&4"',#+&0)/"#&D''

hE"0'&4"'@"#&)0,"+H'&4"'"E$.)6$#'$1'^)0$5"-#'*$;+H',#'@$#F)#@6$#';,&4'&4"'/)+,@-.'&-+&"+H'4-+'0"+).&"?'
,#' +)@@"++,E"'@4-#B"+' ,#' &4"'@4$,@"'$1';$$?+'-#?' 1$0/+D'N4"'-?$56$#'$1' &4"'/$?"0#'/$?".'$1'*$;'-#?'
5"0#-/*)@$';$$?'-&'&4"'*"B,##,#B'$1'&4"'#,#"&""#&4'@"#&)0C'/-0<+'&4"'"#?'$1'&4"+"'?"E".$5/"#&+D'!)&'
&4"'0-#B"'$1';$$?+')+"?',#'&4"'5-+&',+'+@-0@".C'<#$;#D''

`#1$0/-6$#'$#'?,k"0"#&'+5"@,"+'&4-&'/-C'4-E"'*""#')+"?',#'*$;'/-<,#B',+'E"0C'10-B/"#&"?D'`&'@$/"+'
10$/'?,k"0"#&'4,+&$0,@-.'+$)0@"+D'N4"'&"+6/$#C'$1'+)0E,E,#B'*$;+'+""/+'&$'*"'&4"'/$+&'0".,-*."'0"1"0"#@"D'
!)&H' ,&' ,+'#$&'-.;-C+'5$++,*."' &$' ,?"#61C' &4"';$$?D'h#' &4"'$&4"0'4-#?H'E"0C' 1";'5,"@"+' 10$/'"-0.,"0'6/"+'
&4-#'&4"'",B4&""#&4'@"#&)0C'-0"'+6..'50"+"0E"?D'N$'Z..'&4,+'B-5H',&',+';$0&4;4,."'&$'0"+$0&'&$';0,L"#'"E,?"#@"H'
+)@4' -+' 50"E,$)+' /)+,@-.' &0"-6"+H' "#@C@.$5"?,-+H' ,#+&0)/"#&-.' /"&4$?+' -#?' E-0,$)+' -0@4,E"' ?$@)/"#&+'
:@0-Y'B),.?+'@4-0&"0+H',#E$,@"+H'-Y"0V?"-&4',#E"#&$0,"+AD'!)&'0"@$B#,R,#B'-';$$?')#?"0',&+'1$0/"0'#-/"'@-#'
*"' 50$*."/-6@D' `@$#$B0-54,@-.' +$)0@"+H' ;4,@4' 50$E,?"' ;,&4' &0)+&;$0&4C' ,#?,@-6$#+' $#' +&0)@&)0-.'
&0-#+1$0/-6$#'$1'&4"'*$;+H'-0"'#$&'E"0C')+"1).',#'&4"'@-+"'$1';$$?y'C"&'+$/"',#1$0/-6$#'@-#'*"'B."-#"?'
@$#@"0#,#B' &4"' @$.$0' -#?' &4,@<#"++' $1' &4"' +6@<+H' ;4,@4' +)BB"+&+' -' 0-#B"' $1' ?"#+,&C' $1' &4"'/-&"0,-.' -#?'
5$++,*.C',&+'*".$#B,#B'&$'"J$6@'$0'^)0$5"-#';$$?'1-/,.CD'`&',+'-.+$'#"@"++-0C'&$',#E"+6B-&"'&4"'"E$.)6$#'$1'

�63



;$$?'-E-,.-*,.,&CH',&+'+)55.C,#B'-#?'&0-?,#B'0$)&"+D7,#-..CH',&'/-C'*"'4".51).'&$'1$@)+'$#'&4"'+5"@,"+')+"?'1$0'
-@6E,6"+'0".-&"?'&$'*$;'/-<,#BD'

N4,+' ,#X),0C' ,#&$' 4,+&$0,@-.' +$)0@"+' 5$,#&+' $)&' &4"' 50"E-."#@"' $1' +5"@,Z@' 50$5"06"+' $1';$$?+' -&' "-@4'
5"0,$?D'`&'@-#'*"'0".-&"?'&$'&4"'?,k"0"#&'/$?".+'$1'*$;+'&4-&'-@@$/5-#,"?'@4-#B"+',#'5.-C,#B'4-*,&+D'N4,+'
4,B4.,B4&+'&4"',#&"0-@6$#'$1';$$?'+"."@6$#H'/-<,#B'$56$#+'-#?'/)+,@-.'"J50"++,$#D''

G+'-'@$#+&-#&'-?-5&-6$#'$1'*$;'+4-5"'-#?'/-&"0,-.'1$0'/)+,@-.'5)05$+"',+'-L"+&"?'&40$)B4$)&'4,+&$0CH'
;"' /-C' ;$#?"0' ;4C' &4,+' "E$.)6$#' 4-+' +)??"#.C' @"-+"?' -&' &4"' *"B,##,#B' $1' &4"' #,#"&""#&4' @"#&)0CD'
S0$*-*.C'&4"'N$)0&"'/$?".'5"01"@&.C'Z&+'&4"'/"@4-#,@-.'-#?'-@$)+6@-.'50$5"06"+'$1'S"0#-/*)@$';$$?H'$0'
E,@"' E"0+-D'W$;"E"0H'/)+,@-.' -"+&4"6@+'4-E"' @4-#B"?'*)&' &4,+' &C5"'$1' *$;' ,+' +6..' -' +&-#?-0?' -..' $E"0' &4"'
;$0.?H'1$0'-#C'+&C."'$1'/)+,@D''

`1' *$;' B"$/"&0C' -#?' 54C+,@-.' @4-0-@&"0,+6@+' $1'/-&"0,-.' -0"' ,#&0,#+,@-..C' .,#<"?H' ;"' @-#' -++)/"' &4-&'
+&0)@&)0-.'/$?,Z@-6$#+';,..'$@@)0';4"#'&4"'@4-#B"'$1';$$?';,..'*"'0"X),0"?'*C'&4"',#@0"-+,#B'?,�@).6"+',#'
5"0#-/*)@$';$$?' +)55.C,#B' &4-&' -0"' ,#?)@"?' *C' ,&+' .,+6#B' ,#' &4"'G55"#?,J' ``' $1' &4"' 3`N^QD' N$' -#6@,5-&"'
&4"+"' @4-#B"+H' &"+&+' -0"' 5"01$0/"?' ;,&4' -.&"0#-6E"' +5"@,"+D' ^J5"0,/"#&-.' *$;+' -0"' /-?"' ;,&4' ;$$?+'
+"."@&"?'*C'`0,+'!0q/-)?'1$0'&4",0'+5"@,Z@'/"@4-#,@-.'-#?'@4"/,@-.'1"-&)0"+D'N4,+'"J5"0,"#@"'+4$;+'&4-&'&4"'
E-0,-6$#+'$1'?"#+,&C'-#?'?C#-/,@'X)-.,6"+'*"&;""#'+5"@,"+'/-C'*"'$k+"&'*C'B"$/"&0,@'/$?,Z@-6$#+D'!)&'
&4"' /-,#' "k"@&' $1' ;$$?' +)*+6&)6$#' @$#@"0#+' &4"' +$)#?' X)-.,6"+H' -+' "-@4' ;$$?' 4-+' ,&+' 50$5"0' &$#-.'
,?"#6&CD''

N4,+'-550$-@4H'*$&4'4,+&$0,@-.'-#?'"J5"0,/"#&-.H'@-#'*"'50"+"#&"?'?)0,#B'-'0"B).-0'&-.<D''
(,k"0"#&';$$?+H' 0"5.,@-+' $1' 4,+&$0,@-.' *$;+' -#?' "J5"0,/"#&-.' $#"+' @-#' *"' ?,+5.-C"?' ,#' -#' "J4,*,6$#'

0".-&"?'&$'-'?"/$#+&0-6$#'$1'&4"'oSG7`'+C+&"/pH'?"?,@-&"?'+$Y;-0"'@-00,"?'$)&'*C'&4"'IG][H',#'I"'[-#+'z'
70-#@"D'N4,+'50$B0-/'@4-0-@&"0,R"+'*$;+'*C'@-.@).-6#B'&4",0' 0,B,?,&CH' &4"'".-+6@,&C'/$?).)+'$1' &4",0';$$?H'
&4",0'@-/*"0H' &4",0'4-,0' &"#+,$#D' `&'-..$;+'@$.."@6#B'-#?'@$/5-0,#B' &4$+"'/"-+)0"+'-+';"..'-+' ,&' +,/).-&"+'
B"$/"&0C'@4-#B"+',/5.,"?'*C';$$?'+)*+6&)6$#D'



4.LF.KLOV'BC'WBCXQY'3'BCXYCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%ELO'-.'>+\/OVNOFE'['O\]'

2'NdG(`N`h\GI'adG(`\a'G\('Nd^GN[^\N'7hd'b]aIG\Q'd^a`G'G\('[hd]Q'GI!G']Q^('`\'
`dG\`G\'[]Q`3GI'`\QNd][^\NQ'9'

,%<3')1'>5463E1?32%@')1EE1<1'o3$73')$37%q')5#37%'32<'G39I%0'n5"7.3$93#,''
c$$?'+@,"#@"'-#?'&"@4#$.$BC'?"5-0&/"#&H'\-&)0-.'0"+$)0@"+'1-@).&CH']#,E"0+,&C'$1'N"40-#H'N^WdG\H'`dG\'

-,?-DB$.5-C"B-#,|B/-,.D@$/H'H'+RD+4-0,Z|)&D-@D,0H'5$)0&-4/-+,|)&D-@D,0'


c$$?' )+"?' ,#' /-<,#B' /)+,@-.' ,#+&0)/"#&+' ,+' +)*F"@&"?' &$' 50"F)?B/"#&+' -#?' /C&4+D' S0$1"++,$#-.'
-06+-#+' "-@4' 4-E"' &4",0' $;#' +5"@,-.' ;-C' &$' @4$$+"H' 50"5-0"' -#?' &0"-&' &4"' 0-;'/-&"0,-.' &$' -@4,"E"' &4"'
5"01"@&',#+&0)/"#&D'N4"+"'/"&4$?+'-0"'0-0".C'-++"++"?'*C'+@,"#6+&+'-#?'&4",0'&0)"'"k"@6E"#"++',+'50-@6@-..C'
)#<#$;#D'`#'&4,+'+&)?CH'&;$';$$?'+5"@,"+H'b)B.-#+'0"B,-':c-.#)&A'-#?'[$0)+'-.*-'ID:c4,&"'/).*"00CA')+"?'
1$0' &40""' &0-?,6$#-.' /)+,@-.' ,#+&0)/"#&+' ,#' `0-#' :Q-#&$$0H' N-0' -#?' Q"&-0AH' -0"' -++"++"?' 1$0' &4",0' *-+,@'
-@$)+6@-.'50$5"06"+' :&-#¢'$0'?-/5,#B'@$"�@,"#&'-#?'^PM£'$0'+5"@,Z@'/$?).)+AD'(,k"0"#&';-.#)&'+-/5."+'
10$/'E-0,$)+'$0,B,#+';"0"'B0-?"?'*C'-06+-#+'*-+"?'$#'E,+)-.'X)-.,Z@-6$#+'-#?'&4",0'"J5"0,"#@"H'&4"#'&"+&"?'
,#' .-*$0-&$0C' *C' #$#V@$#&-@&' 1$0@"?V0"."-+"?' *"#?,#B' E,*0-6$#+' $1' 10""V10""' *-0+D' N4"' Z#-.' 0"+).&+' ;"0"'
@$00"+5$#?"?';,&4'-06+-#-.'B0-?,#BH';4"0"'&4"'.,#"+'*"&;""#'*"+&'-#?';$0+&'+5"@,"+';"0"'@."-0D'N4"'/,??."'
0-#B"'B0-?"+'*$0?"0.,#"+';"0"'E-B)"0H',#?,@-6#B'&4"',/5$0&-#@"'$1'@)&H';$$?'@$.$0'-#?'?"+,B#',#'-06+-#-.'
?"@,+,$#'/-<,#B',#'@4$$+,#B'0-;'/-&"0,-.D'c4,&"'/).*"00C')+"?',#'&4"'@-+"'$1'.)&"+',#'`0-#'4-?'-'.$;"0'^PM£'
-#?'-'+.,B4&.C'4,B4"0'&4-#'-E"0-B"'&-#¢D'G'@C@.,@'?0C,#BM-?+$056$#'&0"-&/"#&H'?$#"'5-0&.C'-+'-'0"@0"-6$#'$1'
#-&)0-.' -B,#B' $1' ;$$?' 4-?' +)@@"++1)..C' ?"@0"-+"?' ?-/5,#B' @$"�@,"#&' ;,&4$)&' "#?-#B"0,#B' &4"' +5"@,Z@'
/$?).)+D'7$0'*$&4'+5"@,"+H'+@,"#6Z@'?-&-'@$#Z0/"?'&4"'&0-?,6$#-.'4-#?.,#B'$1';$$?'V,#'1$0/'$1'B0-?,#B'-#?'
&0"-&/"#&V'-+'"�@,"#&D'W$;"E"0'&4"'/)&)-.'0".-6$#'$1'&0"-&/"#&'-#?',#+&0)/"#&'Z#-.'1$0/H'@)&'-#?'?"+,B#'
,+'C"&'&$'*"'?"&"0/,#"?D''


�64



4.LF.KLOV'BC'WBCXYC'3'BCXYaZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''9+FF+2'A.0/'['O\]

2'h!Q^dm`\a'QN`77\^QQ'mGd`G!`I`NO'`\'d^^('3G\^':Gd]\(h'(h\GlA'G\('NW^'d^Q]IN`\a'
m`!dGN`h\GI'd^QSh\Q^']Q`\a'7`\`N^'^I^[^\N'[h(^II`\a'9'

/C'G196'32<'>C')A3W521

("5-0&/"#&'$1'[)+,@'d"+"-0@4H'[@a,..']#,E"0+,&C'
ttt'd)"'Q4"0*0$$<"'h)"+&H'[$#&0"-.H'{)"*"@H'3-#-?-'

@$##$0D<"/5|/-,.D/@B,..D@-H'B-0C|/)+,@D/@B,..D@-'

[)@4'$1'&4"'50"E,$)+'0"+"-0@4'$#';,#?',#+&0)/"#&'+$)#?'50$?)@6$#'4-+'1$@)+"?'$#'/$)&45,"@"'-#?'
*$?C'?"+,B#H';4,."'0".-6E".C'1";'+&)?,"+'4-E"'@$#+,?"0"?'&4"'0""?'+5"@,Z@-..CD'G+',+'<#$;#H'&4"'0""?',+'&4"'
+$)#?'+$)0@"'-#?',&+'*"4-E,$)0'?0-+6@-..C'"k"@&+'&4"'0"+).6#B'+$)#?'B"#"0-&"?'*C'&4"',#+&0)/"#&D'N4,+'0""?'
*"4-E,$)0',#'0"+5$#+"'&$'E,*0-&$0C'"J@,&-6$#'@-#'E-0C'+,B#,Z@-#&.C'-/$#B'+"&+'$1'#-&)0-.'@-#"'0""?+':<#$;#'
/$0"'-@@)0-&".C'-+'&4"'B,-#&'@-#"'G0)#?$'?$#-JA'?"+5,&"'"k$0&+'$1'&4"'/-#)1-@&)0"0'&$'@-&"B$0,R"'&4"'0""?+'
-@@$0?,#B' &$' +6k#"++' }e~D'[)+,@,-#+'-0"'-.+$' +"#+,6E"' &$' &4,+' E-0,-*,.,&C' -#?'$Y"#'4-E"' &$' +,Y' &40$)B4'-#'
"#60"' *$J' $1' 0""?+' &$' Z#?' $#"' $0' &;$' &4-&' 5.-C' ;"..D' N4)+H' ,&' ,+' ?"+,0-*."' &$' "J-/,#"' &4"' @$#&0,*)6#B'
/,@0$+&0)@&)0-.'1-@&$0+'1$0'G0)#?$'?$#-J'+6k#"++'E-0,-*,.,&CD''

`#'&4"'50"+"#&'+&)?C'Z#,&"'"."/"#&'/$?".+'-0"')+"?'&$'@$/5-0"'&4"'"k"@&+'$1'/,@0$+&0)@&)0-.'1"-&)0"+'
$#'&4"'E,*0-6$#-.'0"+5$#+"':@$#&0,*)6#B'&$'&4"'-@$)+6@'5"01$0/-#@"A'$1'-.&$'+-J$54$#"'0""?+D'[$?".+'-0"'
@$#+&0)@&"?')+,#B',#&"0#-.'B"$/"&0C'?-&-'$*&-,#"?'&40$)B4'$56@-.'/,@0$+@$5C',#E"+6B-6$#'$1'&C5,@-.'0""?'
+-/5."+D' N4"' ,/5$0&-#@"' $1' /$?"..,#B' ,#?,E,?)-.' /,@0$+&0)@&)0-.' 1"-&)0"+' E"0+)+' 4$/$B"#,+,#B' +6k#"++'
50$5"06"+' 1$0' &4"' Z#,&"' "."/"#&' +,/).-6$#' -0"' -.+$' @$/5-0"?D' N4"' ,/5$0&-#@"' $1' /,@0$+&0)@&)0"' $#'
?,0"@6$#-..C' ?"5"#?"#&' +6k#"++' 50$5"06"+' 1$0' 0""?+' @-#' *"' *"L"0' ?"Z#"?' ,#' &4,+' ;-CH' +,/,.-0' &$' &4"'
-#-.C+,+'$1';$$?D''

N4"'/,@0$+&0)@&)0"'$1'G0)#?$'?$#-J'@-#'*"'-#-.CR"?'*C'@$#+,?"0,#B'&4"'/$0"'*0$-?'1-/,.C'$1'#-&)0-.'
;$$?'+&0)@&)0"+D' `#'B"#"0-.' &"0/+H';$$?'5$++"++"+'-'@"..).-0'/,@0$+&0)@&)0"'@$#+,+6#B'$1' 0"B,$#+'$1' +$.,?'
/-&"0,-.'-#?'-'0"B).-0'-00-C'$1'E$,?',#@.)+,$#+D'c4,."'&4"'"E$.)6$#-0C'B$-.+'$1'&4,+'+&0)@&)0"'"J&"#?'*"C$#?'
&4"'5)0".C'/"@4-#,@-.'?$/-,#H'&4"'0"+).6#B'+6k#"++'-#?'+&0"#B&4'$1'&4"';$$?'?"5"#?+'$#'&4"'$0,"#&-6$#H'
+4-5"H'+,R"'-#?'?,+&0,*)6$#'$1'&4"+"'E$,?'+"@6$#+D'N4,+'1-@&',+'"-+,.C'$*+"0E"?',#'#-&)0"'-+'&0""+'-0"'+6k'-#?'
+&0$#B',#'&4"'E"06@-.'?,0"@6$#':-J,-.A';4,."'*"#?,#B'+,B#,Z@-#&.C',#'0"+5$#+"'&$';,#?'.$-?+',#'&4"'4$0,R$#&-.'
?,0"@6$#':&-#B"#6-.'-#?'0-?,-.AD'N4"+"'$*+"0E-6$#+'-0"'"-+,.C'50"?,@&"?'*C'"J-/,#,#B'&4"'@0$++V+"@6$#+'$1'
;$$?' +-/5."+' ,#' "-@4' $1' &4"+"' $0&4$B$#-.' ?,0"@6$#+D' G' &C5,@-.';$$?'/,@0$+&0)@&)0"' @$#+,+6#B' $1' E$,?+H

<#$&+' -#?' +$.,?' +"@6$#+' ,+' 50$E,?"?' ,#' 7,B)0"' e' }s~D' N4,+' ZB)0"' -.+$' 50$E,?"+' -'/,@0$B0-54' :$*&-,#"?' E,-'
+@-##,#B'"."@&0$#'/,@0$+@$5CA'$1'-#'G0)#?$'?$#-J'0""?'+-/5."'&40$)B4'&4"'@0$++V+"@6$#':-.$#B'&4"' .$#B'

65

7,B)0"'eK'Q^['/,@0$B0-54+'$1'-'5$5.-0'+-/5."':."YA':10$/'}s~A'-#?'-#'G0)#?$'?$#-J'0""?'+-/5."':0,B4&AD'
N4"'+@-."'$1'*$&4',/-B"+',+'+4$;#'-#?',+'$#'&4"'$0?"0'$1's>>'/,@0$#+':10$/'}i~AD'



-J,+' $1' &4"' 0""?A' 1$0' @$/5-0,+$#' }i~D' G.&4$)B4' +$/"' ?,k"0"#@"+' -0"' -55-0"#&H' &4"' $E"0-..' 1$0/' $1' &4"'
+&0)@&)0"',#@.)?,#B'+$.,?'+"@6$#+'-#?'E$,?+',+'&4"'+-/"D''

a,E"#' &4"' 4"&"0$B"#"$)+'/,@0$+&0)@&)0"' 1$)#?' ,#' G0)#?$'?$#-JH' "k$0&+' &$'/$?".' &4"' 0"+5$#+"' $1' -'
&0-?,6$#-.'@-#"'0""?'0"X),0"'&4"'@$#+,?"0-6$#'$1'/,@0$+&0)@&)0-.'1"-&)0"+'&4-&'@$#&0,*)&"'&$',#&"0#-.'+&0-,#'
?,+&0,*)6$#+' }=~' ;4,@4' -0,+"' ?)0,#B' .$-?,#B' :1$0' &4"' @-+"' $1' &4"' /)+,@,-#H' ?)0,#B' 5.-C,#BAD' N4"+"' +&0-,#'
?,+&0,*)6$#+'C,".?'E-.)-*."',#+,B4&'-+'&$'&4"'E,*0-6$#-.'0"+5$#+"'$1'&4"'0""?D'7)0&4"0/$0"H'&4"'@$#&0,*)6$#+'
$1' E-0,$)+' /,@0$+&0)@&)0-.' 1"-&)0"+' &$' &4"' ,#&"0#-.' +&0"++' +&-&"' $1' &4"' 0""?' -0"' @$#+,?"0,#B' ,#' &4"' Z#,&"'
"."/"#&'/$?".'?"E".$5"?',#'&4"'50"+"#&'+&)?CD''

d^7^d^\3^QK''
}e~'bD'S"6$&H'SD'T"0+-)?CH'aD'Q@-E$#"H'QD'[@G?-/+H'-#?'!D'a-R"#B".':s>eiAH'[$?".,#B'$1'&4"'+)*F"@6E"'X)-.,&C'

$1'+-J$54$#"'0""?+H'S0$@D'[""&D'G@$)+&DH'E$.D'efH'#$D'eH'5D'>it>suD''
}s~' GD' T)&#-0H' 7D' GD' T-/<"H' -#?'[D' Q"0#"<' :s>>fAH' ("#+,&C' 50$Z."' -#?'/$054$.$BC' $1' E,+@$".-+6@' &4"0/-.'

@$/50"++"?';$$?H'c$$?'Q@,D'N"@4#$.DH'E$.D'=iH'#$D'ezsH'55D'tgzruD''
}i~' QD' a.-E"H' bD' S-..$#H' 3D' !$0#/-#H' ID' hD' !F�0#H' dD' c-..q#H' bD' d�+&-/H' SD' T0,+6-#++$#H' [D' ^.1/-#H' -#?' TD'

[-./XE,+&' :efffAH'{)-.,&C' ,#?,@-&$0+' 1$0';$$?;,#?' 0""?'/-&"0,-.H' \)@.D' `#+&0)/D'["&4$?+' S4C+D' d"+D'
Q"@&D'!'!"-/'`#&"0-@&D'[-&"0D'G&DH'E$.D'et>H'#$D'ez=H'55D'rgizrguD''

}=~' [D' T$*-C-+4,H' WD' N$?-H' OD' T-;-,H' ND' h4B-<,H' TD' ]"+)B,H' (D' QD' c,.<,#+$#H' ND' T$*-C-+4,H' OD' G$<,H' -#?' [D'
\-<-R-;-':s>>uAH'W,B4V?"#+,&C'&40""V?,/"#+,$#-.'/-55,#B'$1',#&"0#-.'+&0-,#'*C'&0-@<,#B'/,@0$+&0)@&)0-.'
1"-&)0"+H'G@&-'[-&"0DH'E$.D'trH'#$D'e>H'55D'sergzseueD''


4.LF.KLOV'BC'WBCXYa'3'BCXY(Z'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''9O/JIEF.'9O2\E.2'['O\]'

2'3WGdG3N^d`QN`3Q'h7'�d^Qh\G\3^'chh(�'GQ'm`^c^('!O'm`hI`\'[GT^dQ'hd'!O'chh('
Q3`^\N`QNQ'9'

/36"A%21'/374%17''




�66



4.LF.KLOV'BC'WBBXCR'3'BBXCcZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''P.2EFO'-OOM'A*+KI2+K*O*E'['O\]'

2'[h(GI'G\GIOQ`Q'h7'NW^'NGd'd^Qh\G\3^'!hl']Q`\a'7`\`N^'^I^[^\N'[^NWh(''9'

!C')33='G$5#75#$3$%':eA'-#?'WD'^B4*-.VR-?"':sA'
:eAK'("5-0&/"#&'$1'["@4-#,@-.'^#B,#""0,#BH'�RC"B,#']#,E"0+,&CH'`+&-#*).H'N)0<"C'

:sAK'`^^^H'["/*"0H'`+&-#*).H'N)0<"C'
1"0,#-D+--6|$R)D"?)D&0''


N4"'N-0' ,+'-'S"0+,-#' ,#+&0)/"#&';4,@4' ,+' .$#BV#"@<"?'-#?';-,+&"?'-#?'&4"'#-/"+'$1'&4"'S"0+,-#'+"&-"'

-#?'-.+$'B),&-0'-0"'@.-,/"?'&$'*"'?"0,E"?'10$/',&D'd"+$#-#@"'*$J'$1'&-0' ,+')+)-..C'/-?"'$1';4,&"'/).*"00C'
;$$?';,&4'-'/"/*0-#"'@.$+,#B',&D'N4"',#+&0)/"#&',#@.)?"+'#$'+$)#?'4$."+'-#?',+'&4"0"1$0"'#$E".',#'&"0/+'$1'
-@$)+6@-.' -#-.C+,+D' `#' &4,+' 5-5"0H' Z#,&"' "."/"#&' /$?".+' ;"0"' @0"-&"?' -#?' #-&)0-.' 10"X)"#@,"+' ;"0"'
?,+@)++"?D'["@4-#,@-.'50$5"06"+'$1'&4"';$$?'&C5"+';"0"'-.+$'?,+@)++"?'-#?')+"?',#'/$?".+D'

N4"'+)*F"@&',+'&$'+&)?C'&4"'+4-5"'$1'N-0';4,@4',+')#0,E-."?'-/$#B'&4"'$&4"0'+&)?,"?',#+&0)/"#&+'?)"'&$'
&4"' +5"@,Z@' 0"+$#-#@"' *$J' &4-&' ,+' ;"..V<#$;#' ,#' /,??."V"-+&' /)+,@-.' @).&)0"D' `#' $)0' @-+"' $1' +&)?CH' &4"'
B"$/"&0C' ,+' 1-0' )#0"-@4-*."' &4-#' -' 4)#?0"?' 4$)0+' $1' ;$0<,#B' *C' 4-#?' @-#' 0"-@4H' *"@-)+"' `0-#,-#'
,#+&0)/"#&+H'+5"@,-..C'N-0H'@.,#B'&$'#$'+5"@,Z@'5-L"0#'"J@"5&'&$'+$/"'?,-/"&"0+'-#?'+$/"'B"#"0-.'+4-5"+y'
&4"0"1$0"H'i('.-+"0'+@-##,#B'/"&4$?',+'&4"'*"+&';-C'&$'@4$$+"'1$0'?"+@0,*,#B'&4"'$)&+,?"'B"$/"&0C'$1'&4"'
*$J' $1' N-0' +$' &4-&' #$' +,#B."' ?"&-,.' ;$).?' *"'/,++"?D' S0".,/,#-0C' "J5"0,/"#&-.' 0"+).&+' -0"' ?"0,E"?' -#?' -'
+5"@&0-.' -#-.C+,+' ,+' -.+$'?$#"' &$'*"'@$/5-0"?';,&4' ,&+'/$?-.'-#-.C+,+D'34-0-@&"0,+6@+'$1' &4"' ,#+&0)/"#&' ,+'
.$$<"?' )5$#' 10$/' -' +,B#-.' 50$@"++,#B' E,";' -+';"..D' N4,+' +&)?C' .,B4&+' &4"' 0$)&"' 1$0' `0-#,-#'/)+,@,-#+' -#?'
,#+&0)/"#&'/-<"0+'&$'B"&'&$'<#$;'&4",0'/)+,@'*"L"0'-#?'$56/,R"'&4"',#+&0)/"#&+'1$0'*"L"0'+$)#?,#BD'
T^Ochd(QK'+&0,#B' ,#+&0)/"#&H'/$?-.'-#-.C+,+H'Z#,&"'"."/"#&H';4,&"'/).*"00CH' 0"+$#-#@"'*$JH'/"/*0-#"H'
#-&)0-.'10"X)"#@C'


4.LF.KLOV'BC'WBRXCY'3'BRXRCZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''$OGEL'SJF)'

2'QIhc'3WG\a^Q'`\'chh('SdhS^dN`^Q'c`NW'N`[^H'QNd^QQ'G\('^\m`dh\[^\NQ'9'

+C'*"2.'
^#B,#""0,#B'("5-0&/"#&H']#,E"0+,&C'$1'd"-?,#B'

c4,&"<#,B4&+H'd"-?,#BH']T'
#-?,0$*-|-$.D@$/'

`&' 4-+' *""#' "+&-*.,+4"?' &4-&' "-@4' @$/*,#-6$#' $1' -#C' &;$' $1' &4"' E-0,-*."+' 6/"H' +&0"++' -#?'
"#E,0$#/"#&-.'@4-#B"+':4)/,?,&C'-#?'&"/5"0-&)0"A'@-)+"+'@4-#B"+'$1'&4"'?,/"#+,$#+'$1'-'5,"@"'$1';$$?y'
&4"'"k"@&+'*",#B'?,k"0"#&',#'&4"'?,k"0"#&'-#-&$/,@-.'?,0"@6$#+'$1'&4"';$$?D'N4"'-#-.C+,+'$1'&4"'50$*."/',+'
@$/5."JH'*)&'-' +,/5.,Z@-6$#'@-#'*"' +)//-0,+"?'-+K'?,/"#+,$#-.' @4-#B"+' 0"+).6#B' 10$/'@$/*,#-6$#+'$1'
+&0"++' -#?' 6/"' ,#' -' +&-*."' "#E,0$#/"#&' -0"' <#$;#' -+' E,+@$".-+6@' @0""5y' -#?' &4$+"' 0"+).6#B' 10$/'
@$/*,#-6$#+' $1' +&0"++' -#?' "#E,0$#/"#&-.' @4-#B"' -0"' <#$;#' -+'/"@4-#$+$056E"' @0""5D' N4$+"' 0"+).6#B'
10$/'@$/*,#-6$#+'$1'"#E,0$#/"#&-.'@4-#B"+'-#?'6/"';,&4$)&'-#'-55.,"?'+&0"++'@-#'*"'+)*V?,E,?"?',#&$'&4"'
0"E"0+,*."' ?,/"#+,$#-.' @4-#B"+H' #-/".C' #$0/-.' +;"..,#B' -#?' +40,#<-B"y' -#?' -' 5"0/-#"#&' ,00"E"0+,*."'
+40,#<-B"' <#$;#' -+' -B,#BD' N4"+"' 1$)0' 54"#$/"#-' 4-E"' *""#' +&)?,"?H' -#?' +$/"' #)/"0,@-.' ?-&-' -0"'
-E-,.-*."D'W$;"E"0H' *"@-)+"' $1' &4"' @$/5.,@-6$#+' $1' &4"' +)*F"@&H' -#?' &4"' ?,k"0"#@"+' $1' 50$5"06"+' ,#' &4"'
-#-&$/,@-.'?,0"@6$#+'$1'&4"';$$?H'&4"0"'-0"'+6..'B-5+',#'$)0'<#$;."?B"D'





�67



4.LF.KLOV'BC'WBRXRC'3'BRXQYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-OFLE.'=.'9+F).'['O\]'

2'`\7I]^\3^'h7'chh('ShdhQ`NO'h\'c`\('`\QNd][^\NQ'9'

)C'U1'/52.1@'SC'r'nC'+34952.'
^X),5"'3$#+"0E-6$#'d"@4"0@4"'?)'[)+q"'?"'.-'/)+,X)"D'3,&q'?"'.-'/)+,X)"D'

IG]['][d'3\dQH']#,E"0+,&q'?)'[-,#"H'70-#@"'
+."@$#&"|@,&"V/)+,X)"D10H'F"-#V5,"00"D?-./$#&|)#,EV."/-#+D10'

''''
G0"' ;"' -*."' &$' ?"/$#+&0-&"' -' +,B#,Z@-#&' ,#n)"#@"' $1' &4"' /-&"0,-.' @4$,@"' ,#' &4"' ;$$?;,#?'/-<,#B'

50$@"++�'($'&4"'@4$,@"+'/-?"'*C'&4"'/-<"0+'@$/"'$#.C'10$/'54"#$/"#$.$B,@-.'X)"+6$#�'`#'$&4"0';$0?+H'
-0"'&4"'/-&"0,-.+'+"."@&"?'1$0'&4",0'-@$)+6@-.'+,B#-&)0"'$0',+'&4"'-@$)+6@-.'+,B#-&)0"'&4"'0"+).&'$1'&4"')+"?'
/-&"0,-.�'

h*$"+'-0"'&0-?,6$#-..C'/-?"';,&4'^*$#C'*)&' ,#+&0)/"#&+'/-?"';,&4'!0-R,.,-#'0$+";$$?H'3$@$*$.$'$0'
;,&4'S0)#)+'-@@$0?,#B'&4",0'B"$B0-54,@-.'$0,B,#'@-#'*"'1$)#?D'N4"'+"05"#&' ,+'/-?"';,&4'/-5."'$0';-.#)&H'
"&@D''

G..'&4"+"'+5"@,"+'4-E"'?,k"0"#&'50$5"06"+'+)@4'-+'@$.$0H'?"#+,&CH'O$)#B'/$?).)+'}e~H'-#?'-.+$'5$0$+,&C'
1$0'"J-/5."D'd"@"#&.CH'}s~'4-+'?"/$#+&0-&"?'&4-&'?C#-/,@'50$5"06"+'$1'&4"';$$?'+5"@,"+'4-+'-'+"@$#?'."E".'
"k"@&'$#'&4"'-@$)+6@-.'50$5"06"+'$1'&4"'+$)#?'&)*"D''

W$;"E"0H'-*$)&'&4"'5$0$+,&CH';"'@-#'Z#?'4,+&$0,@-.'&"+6/$#,"+'+)@4'&4-&'$1'b"-#V!"#F-/,#'?"'I-*$0?"'

;4$';0$&"',#'egu>'-*$)&'&4"'*-++$$#K'!)R:G;H)S)AG)T:GAMHU)@:)E9M>P)MA)D>H)>VC)T:=:;)E9M>)@:CP)HDA)T:D)AD)E:M>P)

A=UED;DP)AD)E9M>)@D)WGAM>>G;@CDP)DHL7)WC9@:MCG):;)>9;)GM<CD)DH)@:C7)X;)G:HCD)E9M>)HC9W)HD;@CD)WC9@:MCG):;)>9;)

>9:C@P)DH)CD;@CG)A=M;>HC:?D;H)@:C)S)Y9:DCP)WGC)AG)CGM>9;)T:D)AD>)W9CD>)@:)E9M>)UHG;H)WA:>)9:KDCH>P)AD)KD;H);D)

WG>>DCG)WG>)GKDL)BGLMAMHU)@G;>)A=M;>HC:?D;HP)L9??D)G:>>M)MA)WG>>DCGMH)HC9W)KZHD)@G;>):;)G:HCD)T:M)>DCGMH)BGMH)

@=:;)E9M>)@:C)DH)>DL)[)MA)BG:H)@9;L)L\9M>MC):;)?MAMD:)D;HCD)LD>)@D:])D]HCU?MHU>)[)L=D>H2S2@MCDP):;)E9M>)T:M);D)>9MH)

;M)HC9W)@:CP);M)HC9W)HD;@CD)^)A=UCGEAD)D>H)AD)>D:AP)A9C>T:=MA)D>H)EMD;)L\9M>MP)T:M)CG>>D?EAD)AD>)T:GAMHU>)CDT:M>D>P)DH)

WGC)L9;>UT:D;H)AD)>D:A)WC9WCD)S)BGMCD):;)M;>HC:?D;HP)HDA)T:=MA)L9;KMD;HP)W9:C)GK9MC)AG)EDAAD)T:GAMHU)@D)>9;)T:D)

A=9;)@U>MCD7)_7''
Q$H',&'+""/+'&4-&'&4"',#n)"#@"'$1'5$0$+,&C',+'<#$;#'*C'/-<"0+D'\$;H'4$;'@-#';"'"E-.)-&"'&4,+',#n)"#@"D'

`#'/)+")/+H&4"';$$?;,#?'@$#+"0E-6$#'@$#?,6$#+'0"@$//"#?'&$'#$&'&$'5.-C'&4"',#+&0)/"#&+'&$'-E$,?'4,B4'
4CB0$/"&0,@' E-0,-6$#+' ,#+,?"' &4"' &)*"D' `&' ,+' &4"#' #"@"++-0C' &$' Z#?' $&4"0' ;-C+' &$' $*&-,#' -@$)+6@-.'
,#1$0/-6$#' $#' &4"' 4,+&$0,@-.' ,#+&0)/"#&+' &$' @4-0-@&"0,R"' &4"/D' 7$0' &4-&' &4"' 3-5&")0' _' ,#5)&' ,/5"?-#@"'
/"-+)0"/"#&'+"&')5'}i~',+')+"?'&$'$*&-,#',#1$0/-6$#'-*$)&'&4"'/)+,@-.',#+&0)/"#&'1)#@6$#-.,&CD'N4"',#5)&'
,/5"?-#@"H';4,@4' @4-0-@&"0,R"+' &4"' -@$)+6@' 0"+5$#+"'$1' -#' ,#+&0)/"#&' -&' ?,k"0"#&' 10"X)"#@,"+' ?"5"#?+'
$#.C'$#'&4"'B"$/"&0C'$1'&4"'*$0"'-#?'&4"',#&"0#-.'+)01-@"'-#?'E$.)/,@'50$5"06"+'$1'&4"'&)*"D'`&'@-#'*"')+"?'
&$'"E-.)-&"'&4"'0"50$?)@,*,.,&C'$1'&4"';,#?' ,#+&0)/"#&'/-<,#B'50$@"++D' `&'@-#'-.+$'*"')+"?'&$'@4-0-@&"0,R"'
&4"' ,#n)"#@"'$1'-'/-#)1-@&)0,#B'+&-B"H' &4"'*"#?,#B' 1$0'"J-/5."D'N4,+'5-5"0';,..'50"+"#&'-#'"J5"0,/"#&-.'
-550$-@4'&$'&4"'5$0$+,&C'"k"@&'$#'&4"',#5)&',/5"?-#@"D'Q"E"0-.'&)*"+'4-E"'*""#'/-?"')+,#B'?,k"0"#&';$$?'
+5"@,"+' )+"?' )+)-..C' 1$0' ;$$?;,#?D' N4"' ,#5)&' ,/5"?-#@"' $1' &4"+"' &)*"+' ,+' /"-+)0"?' -#?' "E-.)-&"?'
-@@$0?,#B'&$'&4"'5$0$+,&C'50$5"06"+'$1'&4"';$$?D''


d^7^d^\3^QK'
eD' `D' !0q/-)?H' OD' ^.' T- /H' (D' a),*-.H' TD' [,#-&$H' !D' N4,*-)&H' -#?' bD' a0,.' :s>esAH' 34-0-@&"0,+-6$#' -#?'

@-&"B$0,R-6$#' $1' &4"' ?,E"0+,&C' ,#' E,*0-6$#-.' 50$5"06"+' *"&;""#' fu' ;$$?' &C5"+' :G##-.+' $1' 7$0"+&'
Q@,"#@"H'rfKiKigiViurA'

sD' bDV!D' ?"' I-*$0?"D' S-0,+H' egu>D' I"' *-++$#' K' /q&4$?"+' "&' &0-,&q+H' ?,@6$##-,0"+' K' -#$#C/"H' !q&4,+CH' ?"'
!0$++-0?H' 3)B#,"0H' "#@C@.$5q?,"H' "#@C@.$5q?,"' /q&4$?,X)"H' I$),+Vb$+"54' 70-#@$"D' V' 3$)0.-C' K' bD['
7)R"-)H' efffD' V' eir' 5D' K' `..D' "#' #$,0HS-066$#+H7-@V+,/,.D' y' ii' @/D' V' :7-@V+,/,.q' b"-#V[-0@' 7)R"-)D'
[q&4$?"+'j'&0-,&q+'=D'Qq0,"'e'70-#@"'er>>Veu>>AH'5DtsD'

iD'34D'GD'[-@-.)+$'"&'bDVSD'(-./$#&'oN0)/5"&';,&4'#"-0V5"01"@&'4-0/$#,@,&CK'("+,B#'-#?'-@$)+6@'0"+).&+pH'bD'
G@$)+&D'Q$@D'G/D'esf':eAH'=>=V=e=':s>eeAD'


�68



4.LF.KLOV'BC'WBRXQY'3'BRXYCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%2)*J2'?O)^'['O\]'

2'NW^'chh('h7'NW^'^I^3Nd`3'a]`NGdK'G'[^3WG\`3GI'G\('S^d3^SN]GI'(^Q3d`SN`h\'9'

,C'n3.M@'SCVUC'U1'/3775"'32<':C'!3I71'
Q$0*$##"']#,E"0+,&q+H']S[3']#,ED'S-0,+'>rH'][d'gef>H'`#+6&)&'b"-#'I"'d$#?'?�G."/*"0&''

3\dQH'][d'gef>H'`#+6&)&'b"-#'I"'d$#?'?�G."/*"0&''
eeH'0)"'?"'I$)0/".H'gt>et'S-0,+H'70-#@"'

5-&"|.-/DF)++,")D10'''


N4"'"."@&0$V-@$)+6@'@,0@),&'@-00C,#B'-#?'&0-#+1$0/,#B'&4"'+$)#?'$1'-'+$.,?'*$?C'"."@&0,@'B),&-0',+'X),&"'
@$/5."JK',#'&4"'/$+&'@$//$#';-C'"."@&0$V/-B#"6@'5,@<)5+'&0-#+?)@"'&4"'+&0,#B+'E".$@,&C',#&$'-#'"."@&0,@'
+,B#-.';4,@4',+'+"#&'&$'+$/"'"k"@&'50$@"++,#B'?"E,@"+H'&4"#'&$'-#'-/5.,Z"0'+)55.C,#B'&4"'Z#-.'+,B#-.'&$'*"'
0-?,-&"?'*C'&4"'.$)?+5"-<"0'}e~D'G.&4$)B4'&4"'@4-,#'B$,#B'10$/'&4"'5,@<)5'&$'&4"'.$)?+5"-<"0' ,+'$1'@0,6@-.'
,/5$0&-#@"H' &4"' +$)#?' +6..' $0,B,#-&"+' 10$/' &4"'/"@4-#,@-.' E,*0-6$#'$1' &4"' +&0,#B+D'("+5,&"' ,&+' #-/"H' &4"'
+$.,?'*$?C'"."@&0,@'B),&-0'E,*0-&"+'-#?'@$)5."+';,&4'&4"'+&0,#B+K'&4"'+&0,#B'E,*0-6$#H'4"#@"'&4"'+$)#?H'@-#'*"'
"J5.-,#"?'*C'E,*0-&$0C',#E"+6B-6$#+'$1'&4"'+&0)@&)0"'$1'&4"',#+&0)/"#&'}sHi~D'["@4-#,@-.'+&)?,"+'4-E"'."?'&$'
-' +&0,#BM+&0)@&)0"' @$)5.,#B'/$?".' ?"+@0,*,#B' &4"' +&0,#B' E,*0-6$#' -+' -' 1)#@6$#' $1' &4"'/"-+)0"?' E,*0-&$0C'
0"+5$#+"' $1' &4"' +&0)@&)0"' }=~D' 3$,#@,?"#@"' *"&;""#' &4"' +&0,#B' 5.-C,#B' 10"X)"#@,"+' -#?' &4"' +&0)@&)0-.'
0"+$#-#@"'10"X)"#@,"+'/-C'$@@)0K'&4,+'0"+).&+',#'?"@-C'6/"'@4-#B"+H'$0',#'6/*0"'/$?,Z@-6$#+D''

G/$#B' &4"' 1-@&$0+'/$?,1C,#B' &4"' E,*0-&$0C'*"4-E,$)0'$1' &4"'"."@&0,@' B),&-0' +&0)@&)0"' -0"' &4"' .)&4"0,"'
5-0-/"&"0+D' G+' -'/-L"0' $1' 1-@&H'/-#C' .)&4"0,"' ?"@,+,$#+' @-#' ."-?' &$' 50$?)@"' E"0C' ?,k"0"#&' ,#+&0)/"#&+K'
;$$?' +5"@,"+' +"."@6$#' 1$0' &4"'*$?CH' &4"' &$5H' &4"'#"@<H'$0' &4"'Z#B"0*$-0?H' +4-5"'?"+,B#'$1' -#C'$1' &4"+"'
5-0&+H'F)#@6$#'&C5"'*"&;""#'5-0&+':B.)"H'+@0";+H'"&@DAH';$$?'@)&+H'E-0#,+4H'"&@D'`#&"0"+6#B',+'&$'5-C'-L"#6$#'
&$'&4"'@$//$#'<#$;."?B"'-#?'"J5"0,"#@"'$1'&4"'"."@&0,@'B),&-0'5.-C"0+'-#?'/-<"0+K'"-@4'$1'&4"+"'.)&4"0,"'
5-0-/"&"0+',+'<#$;#'&$'-.&"0'&4"'+$)#?D'N4"'-,/'$1'&4"'50"+"#&"?';$0<',+'&$'@4-0-@&"0,+"'*$&4'/"@4-#,@-..C'
-#?'5"0@"5&)-..C'&4"',#n)"#@"'$1'&4"'.)&4"0,"'5-0-/"&"0+'$#'&4"'+$)#?D'

c"' &-<"' &4"' "J-/5."' $1' &4"' Z#B"0*$-0?' ;$$?D' Q,J' B),&-0+' ;"0"' 4-#?V50$?)@"?' "+5"@,-..C' 1$0' $)0'
+&)?,"+K' &4"C' 1$..$;' &4"' +5"@,Z@-6$#+'$1' &4"' I"+'S-).' b)#,$0'*C'/-#)1-@&)0"0'a,*+$#D' N4"C'-0"'#$/,#-..C'
,?"#6@-.H' "J@"5&' ,#' ' &4"' $#.C' ,#&"#6$#-.' ?,k"0"#@"K' &4"' ;$$?' $1' &4"' Z#B"0*$-0?D' N40""' B),&-0+' 4-E"' -'
0$+";$$?'Z#B"0*$-0?H'-#?'&40""'4-E"'-#'"*$#C'Z#B"0*$-0?':+""'ZB)0"'eAD'








m,*0-&$0C' &"+6#B'4-+'*""#'-*."' &$'?"+,B#'-'?"+@0,5&$0'/-<,#B' &4"'?,+@0,/,#-6$#'*"&;""#'"*$#C'-#?'
0$+";$$?' Z#B"0*$-0?+' 5$++,*."' ;,&4' /"@4-#,@-.' /"-#+' }t~D' N4,+' ?"+@0,5&$0' ,+' &4"' /"-#' @$#?)@&-#@"'
@$/5)&"?'$E"0'&4"'.$;V'-#?'/,?V10"X)"#@C'0-#B"D'`&+'E-.)"+'-0"'0".-&"?'&$'&4"'-/$)#&'$1'"#"0BC';4,@4',+'
&0-#+1"0"?'10$/'&4"'+&0,#B'&$'&4"'+&0)@&)0"H'4"#@"'$1'&4"'"J&"#&'$1'?"@-C'6/"'-.&"0-6$#'1$0'&4"'@$#@"0#"?'
+&0,#B'5-06-.+D'N4"'0$+";$$?'Z#B"0*$-0?',+'"J5"@&"?'&$'@$)5."'+&0$#B"0';,&4'&4"'+&0,#B+H'-#?'&4"#'&$'/$?,1C'
&4"'+$)#?',#'-'?""5"0';-C'&4-#'&4"'"*$#C'Z#B"0*$-0?'?$"+D' `#'5-06@).-0H'/$0"')#"E"##"++':4"#@"'/$0"'
o0,@4#"++p�A',#'&4"'+$)#?'+5"@&0)/'$1'#$&"+'10$/'0$+";$$?VZ#B"0*$-0?'B),&-0+',+'"J5"@&"?D'

h#' &4"' $&4"0' 4-#?H' &4,+' .)&4"0,"' 5-0-/"&"0' @-#' *"' 5"0@"5&)-..C' ?"+@0,*"?' }r~D' S0$1"++,$#-.' B),&-0,+&+'
4-E"' *""#' ,#E,&"?' &$' )#?"0&-<"' -' 10""' 5.-C,#B' -#?' E"0*-.,+,#B' &-+<' ;,&4' &4"' B),&-0+D' G55.C,#B' 5+C@4$V
.,#B),+6@-.'/"&4$?+'$#'&4"'0-;'E"0*-.'50$?)@6$#+'0"@$0?"?'?)0,#B'&4"'*.,#?'5.-C,#B'&"+&'-..$;+'&$'"J&0-@&'
5+C@4$.$B,@-..C' 0"."E-#&' ?"+@0,5&$0+' 1$0' &4"' @4-0-@&"0,+-6$#' $1' &4"' Z#B"0*$-0?' ;$$?D' Q$/"' $1' &4"+"'

�69

7,B)0"'eK' &4"'&;$';$$?'+5"@,"+')+"?' ,#'&4"'/"@4-#,@-.'-#?'5"0@"5&)-.'+&)?,"+'$1' &4"'
Z#B"0*$-0?';$$?K'0$+";$$?':&$5A'-#?'"*$#C':*$L$/AD'



?"+@0,5&$0+' -0"' 0".-&"?' &$' &4"' @$#@"5&+' $1' o50"@,+,$#pH' o@.-0,&CpH' -#?' o*-.-#@"pH' $5"#,#B' &4"' ;-C' &$'
"+&-*.,+4,#B'&4"'.,#<';,&4'&4"'/"@4-#,@-.'?"+@0,56$#D'

G' /"@4-#,@-.' ?"+@0,56$#' $1' &4"' +&0,#BM+&0)@&)0"' @$)5.,#B' -#?' $1' &4"' .)&4"0,"' 5-0-/"&"0+' 4-+' *""#'
?"E".$5"?K'?,k"0"#&'.)&4"0,"'?"@,+,$#+':-#?',#'5-06@).-0'&4"';$$?'+"."@6$#A'-.&"0'&4"'E,*0-&$0C'*"4-E,$)0'$1'
&4"'+&0)@&)0"'?,k"0"#&.CD'N4"'"k"@&',+'-'@4-#B"',#'&4"'*$)#?-0C'@$#?,6$#+'$1'&4"'+&0,#B+H'4"#@"'-'@4-#B"',#'
&4"'+$)#?D'N4"'+$)#?'-.&"0-6$#'?)"'&$'-'.)&4"0,"'5-0-/"&"0'4-+'*""#'5"0@"5&)-..C'@4-0-@&"0,+"?',#'&4"'@-+"'
$1'&4"';$$?'$1'&4"'Z#B"0*$-0?D'

G..'&4"+"'0"+).&+'-0"'$*&-,#"?'$#'4-#?@0-Y"?'B),&-0+D'N4"0"1$0"'&4"C'-0"'&$'*"'5)&' ,#&$'5"0+5"@6E"',#'
$0?"0' &$' &-<"' ,#&$'-@@$)#&' 1$0' &4"'4,+&$0,@-.H' $0B-#$.$B,@-.H' -#?'"@$#$/,@-.'*-@<B0$)#?'$1' &4"' +$.,?'*$?C'
"."@&0,@'B),&-0D' `#?""?'&4"'"."@&0,@'B),&-0'+&-#?+'$)&' 10$/'$&4"0'
/)+,@-.' ,#+&0)/"#&+H' +,#@"' ,&' ,+' &4"' $#.C' ,#+&0)/"#&' &$' 4-E"'
*""#'$0,B,#-..C'?"+,B#"?'&$'*"'/-++V50$?)@"?'}e~D'G#',#?)+&0,-.'
+&0-&"BC'-,/+'-&'50$?)@,#B' ,?"#6@-.' ,#+&0)/"#&+':+""'ZB)0"'sAH'
@$#1$0/,#B' &$' 50"@,+"' .)&4"0,"' ?"@,+,$#+D' N4"' X)"+6$#' $1' &4"'
0"50$?)@,*,.,&C' $1'/"@4-#,@-.' 1"-&)0"+' ,#' &4"' ,#?)+&0,-.' "."@&0,@'
B),&-0'/-<,#B',+'@0)@,-.D'c4-&',+'&4"'E-0,-*,.,&C'-/$#B'#$/,#-..C'
,?"#6@-.',#?)+&0,-.'B),&-0+'?)"'&$'&4"'/-<,#B'50$@"++�'W$;';"..'
?$' /"@4-#,@-.' ?,k"0"#@"+' ?)"' &$' .)&4"0,"' @4-#B"+' ;,&4+&-#?'
&4"'?,k"0"#@"+'?)"' &$' &4"'/-#)1-@&)0,#B'50$@"++�'G' +"0,"+'$1'
/"-+)0"/"#&+' 4-+' *""#' @-00,"?' $)&' $#' .-0B"' +"&+' $1''
,#?)+&0,-..CV/-?"' "."@&0,@' B),&-0+' -&' &4"' "#?'$1' &4"' 50$?)@6$#'
@4-,#D' m-0,-*,.,6"+' ?)"' &$' &4"'/-<,#B' 50$@"++' -#?' ?)"' &$' &4"'
.)&4"0,"'@4-#B"+'-0"'@$/5-0"?'}g~D'


d^7^d^\3^QK'
eD' GD' S-&qH' !D' \-E-00"&H' dD' ()/$).,#H' bDVID' I"' 3-00$)H' !D' 7-*0"H' -#?' mD' ($)&-)&' :s>esAH' G*$)&' &4"' "."@&0,@'

B),&-0K' -' @0$++V?,+@,5.,#-0C' @$#&"J&' 1$0' -#' -@$)+6@-.' +&)?C' :S0$@""?,#B+' $1' &4"' G@$)+6@+' s>es'
@$#1"0"#@"H'\-#&"+H'70-#@"A'

sD' WD' 7.",+@4"0' -#?' ND' _;,@<"0' :efffAH' `#E"+6B-6#B' ?"-?V+5$&+' $1' "."@&0,@' B),&-0+' :G@&-' G@)+&D' )#,&"?';,&4'
G@)+&DH'utKesuVeitA'

iD'WD'7.",+@4"0'-#?'ND'_;,@<"0':effuAH'["@4-#,@-.'E,*0-6$#+'$1'"."@&0,@'B),&-0+':G@&-'G@)+&D')#,&"?';,&4'G@)+&DH'
u=KgtuVgrtA'

=D'GD'S-&qH'bDVID'I"'3-00$)H'-#?'!D'7-*0"':s>e=AH'S0"?,@6#B'&4"'?"@-C'6/"'$1'+$.,?'*$?C'"."@&0,@'B),&-0'&$#"+':bD'
G@$)+&D'Q$@D'G/H'eitKtKi>=tVi>ttA'

tD'GD'S-&qH' bDVID' I"'3-00$)H'-#?'!D'7-*0"' :s>eiAH'^*$#C'E+D' 0$+";$$?K'"J5"0,/"#&-.' ,#E"+6B-6$#'-*$)&' &4"'
,#n)"#@"'$1'&4"'Z#B"0*$-0?'$#'&4"'+$)#?'$1'-'+$.,?'*$?C'"."@&0,@'B),&-0':S0$@""?,#B+'$1'&4"'Q&$@<4$./'
[)+,@-.'G@$)+6@+'3$#1"0"#@"H'eusVeugA'

rD' GD' S-&qH' bDVID' I"' 3-00$)H' !D' \-E-00"&H' (D' ()*$,+H' -#?' !D' 7-*0"' :s>e=AH' `#n)"#@"' $1' &4"' "."@&0,@' B),&-0�+'
Z#B"0*$-0?';$$?'$#'B),&-0,+&+�'5"0@"56$#':+)*/,L"?'&$'G@&-'G@)+&D')#,&"?';,&4'G@)+&DA'

gD' GD' S-&qH' bDVID' I"' 3-00$)H' -#?' !D' 7-*0"' :s>e=AH' [$?-.' 5-0-/"&"0' E-0,-*,.,&C' ,#' ,#?)+&0,-.' "."@&0,@' B),&-0'
/-#)1-@&)0,#B':&$'-55"-0',#'&4"'50$@""?,#B+'$1'&4"'`Q[GM]Q('@$#1"0"#@"H'I")E"#H'!".B,)/A'










�70

7,B)0"' sK' #$/,#-..C' ,?"#6@-.' B),&-0+' -&'
&4"'"#?'$1'-'/-++V50$?)@6$#')#,&D



4.LF.KLOV'BC'WBRXYC'3'BQXCYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%\dK'-)2O`.'['O\]'

2'GQQ^QQ[^\N'h7'[h`QN]d^V(^S^\(^\N'm`!dGN`h\GI'SdhS^dN`^Q'h7'dhQ^chh('9'

,41s').73t1@':5?<32'H%.&5W#&%@'u14Y&5'>57%s1&'
]#,E"0+,&C'$1'IF)*.F-#-H'!,$&"@4#,@-.'7-@).&CH'd$¤#-'?$.,#-H'3D'm```Mi=H'Q`Ve>>>'IF)*.F-#-H'Q.$E"#,-y'

-."+D+&0-R"|*1D)#,V.FD+,'
`\Ndh(]3N`h\K'
c$$?' ,+';,?".C')+"?' 1$0'5"0@)++,$#' ,#+&0)/"#&+H'"+5"@,-..C' 1$0' &)#"?' ,?,$54$#"+H' +)@4'-+'JC.$54$#"+'

-#?' /-0,/*-+H' ;,&4' ;4,@4' +$)#?' ,+' 50$?)@"?' *C' +&0,<,#B' ;$$?"#' *-0+' ;,&4' -' /-.."&D' N4"' ?C#-/,@'
/"@4-#,@-.H'$0'E,*0-6$#-.'50$5"06"+H' ,#@.)?,#B'/"@4-#,@-.'?-/5,#B'$1';$$?',/5$0&-#&.C'-k"@&'&4"'+$)#?'
X)-.,&C'$1'+)@4',#+&0)/"#&+D'

`#'B"#"0-.'/$+&';$$?'/"@4-#,@-.'50$5"06"+'E-0C',#E"0+".C';,&4'/$,+&)0"'@$#&"#&'$1';$$?':[3A'*"..$;'
Z*0"'+-&)0-6$#'5$,#&':7QSA'}]#&"0;,",+"0'-#?'Q@4,@<4$1"0H's>eey'hRC4-0'"&'-.DH's>ei~D'G??,6$#-..CH'&4"';$$?'
[3'+""/+'&$';$0<'-+'5.-+6@,R"0';,&4'-?+$0*"?';-&"0'/$."@)."+',#'&4"'/-&"0,-.D'N4"0"1$0"'+"E"0-.'-)&4$0+'
0"5$0&'$#'0"?)@"?'+$)#?'?-/5,#B' ,#'/-#C'+$Y;$$?+'"X),.,*0-&"?'-&' .$;'0".-6E"'4)/,?,&C'}[-&+)#-B-'"&'
-.DH's>>>y'h*-&-C-'"&'-.DH's>>ey' b,-#B'"&'-.DH's>es~H';4"0"'-.+$'0".-6E"'/-J,/)/'-&'+5"@,Z@';$$?'[3';-+'
0"5$0&"?'}h*-&-C-'"&'-.DH'effu~D'[$,+&)0"'@$#&"#&'$1';$$?'+,B#,Z@-#&.C'-k"@&+'-.+$' ,&+'+40,#<-B"'M'+;"..,#B'
-#?'&4"';$$?'?"#+,&C';4,@4'@$)5."?';,&4'?C#-/,@'+&$0-B"V'-#?'.$++'/$?).)+',/5-@&',&+'-@$)+6@'50$5"06"+D'

`#' &4"' 50"+"#&' +&)?C' ;"' ;,..' &0C' &$' "+6/-&"' &4"' ,#n)"#@"' $1' /$,+&)0"' @$#&"#&' $#' +$/"' -@$)+6@'
50$5"06"+'$1'0$+";$$?H'-#',/5$0&-#&';$$?'+5"@,"+'1$0'&)#"?',?,$54$#"+'/-#)1-@&)0,#BD'

[GN^d`GI'G\('[^NWh(QK'
`#' &4"'6/*"0'C-0?'$1'-' @$//"0@,-.' &$#";$$?'50$E,?"0H';"' ,#+5"@&"?' .-0B"'6/*"0' +&-@<'$1'W$#?)0-+'

0$+";$$?':(-.*"0B,-'&)@)0"#+,+A'-#?'@$.."@&"?'tr'0-;'JC.$54$#"'*-0+'$1'su'//'&4,@<#"++D'!-0+'4-?';,?&4'
10$/'rs'&$'ug'//'-#?'&4"'."#B&4'E-0,"?'10$/'=e>'&$'tr>'//H';4,@4'-55"-0"?'&$'4-E"'+),&-*."'50$5"06"+'
1$0' &4"' 50$?)@6$#' $1' JC.$54$#"' *-0+D' N4"' +"."@6$#' ;-+' *-+"?' $#' E,+)-.' ,#+5"@6$#' $1' &4"' *$-0?+D' N4"'
+"."@&"?'*$-0?+';"0"'-,0V?0,"?'-#?'4-?'#$'E,+,*."';$$?'?"1"@&+H';"0"'n-&'+-;#H'4-?'+&0-,B4&'B0-,#H'-#?';"0"'
&$5'B0-?"?'*C'&4"'6/*"0'50$E,?"0D'

N4"'*-0+';"0"'"J5$+"?' &$' ,/5-@&' 1$0@"?' 10""V10""'n"J)0-.' E,*0-6$#+H')+,#B'-' +&"".'*-..D'(,+5.-@"/"#&'
;-+'/"-+)0"?'-&' &4"'*"..C'$1' &4"'E,*0-6$#'*C'-'@$#?"#+"'/,@0$54$#"':S3!zei>(s>AH';4"0"*C'&4"'+,B#-.'
;-+'-@X),0"?'*C'\`Vfsi='?-&-'-@X),+,6$#'/$?)."D'Q,B#-.'-#?'10"X)"#@C'+@-#+';"0"'/-?"'$#'-'0"@$0?"?'-#?'
50"V&0,BB"0"?'i'+' .$#B'+,B#-.'-&'s=V*,&' 0"+$.)6$#'-&'-'teDs'<QM+'+-/5."'0-&"' ,#'I-*m,";'uD>'¥'+$Y;-0"D'G#'
6/"V?"@-C"?' E,*0-6$#' @)0E"' $1' &4"' 1)#?-/"#&-.' 10"X)"#@C' 1e' ;-+' ZL"?H' )+,#B' ."-+&V+X)-0"+' 0"B0"++,$#H'
;4"0"*C'&4"'E-.)"'$1'&4"'?-/5,#B'@$"�@,"#&':&-#¢A';-+'?"&"0/,#"?D'N4"'1)#?-/"#&-.'10"X)"#@C'-#?'&4"'
;$$?' ?"#+,&C' ;"0"' 1)0&4"0/$0"' )+"?H' -@@$0?,#B' &$' &4"' ^)."0V!"0#$)..,' "X)-6$#H' &$' ?"&"0/,#"' ?C#-/,@'
+5"@,Z@'/$?).)+' $1' ".-+6@,&C' :^PM£AD' G@$)+6@'50$5"06"+' $1' *-0+';"0"' -??,6$#-..C' ?"&"0/,#"?'*C' -@$)+6@'
@$"�@,"#&' :TAH' -@$)+6@'@$#E"0+,$#'"�@,"#@C' :G3^A' }d$$4#,-'"&'-.DH's>ee~'-#?' 0".-6E"'-@$)+6@'@$#E"0+,$#'
"�@,"#@C':dG3^A'}h*-&-C-'"&'-.DH's>>>~D'

\$0/-.' &"/5"0-&)0"'@$#E"@6$#-.'?0C,#B' 1$..$;"?'-Y"0;-0?+' ,#'-' .-*$0-&$0C'<,.#'?0,"0H')+,#B'+&-#?-0?'

?0C,#B'+@4"?)."H'-&'i>'�3'-E"0-B"'&"/5"0-&)0"D'N4"'Z#-.'tV?-C+' .$#B'@$#?,6$#,#B'?0C,#B'54-+"'4-?'s='�3'
-#?' t>�' 0".-6E"' 4)/,?,&C' :dWAD' N4"'/"-+)0"/"#&+' $1' &4"' E,*0-6$#-.' 50$5"06"+' $1' *-0+' ;"0"' 0"5"-&"?'
-Y"0;-0?+H')+,#B'&4"'+-/"'"J5"0,/"#&-.'+"&)5D'N4"'0"+$#-#&'10"X)"#@,"+'$1'&4"'*-0+'-&',#,6-.'-#?'Z#-.'+&-B"'
0-#B"?'10$/'it>'&$'ut>'WRD'


�71



d^Q]INQ'G\('(`Q3]QQ`h\K
N4"' -E"0-B"' ,#,6-.' -,0V?0C' ?"#+,&C' $1' &"+&"?'

0$+";$$?' -/$)#&"?' e>u>' <BM/i' :3m�' �' tDeAH' ;4"0"'
?C#-/,@'/$?).)+' $1' ".-+6@,&C' :[h^A' 0"-@4"?' ssDs'aS-'
:3m�' �' e>DfAD' N4"' /"-#' 0".-6E".C' 4,B4' ,#,6-.' ?-/5,#B'
@$"�@,"#&' :&-#¢' �' >D>eeH' 3m�' �' esD=A' @-#' *"' 5-0&.C'
-+@0,*"?' &$' &4"' 4,B4' ,#,6-.' /$,+&)0"' @$#&"#&' $1' ;$$?'
:[3,'�'gDsvesDsveu'�H'3m�'�'s>DiAD'N4"' ,#,6-.'-E"0-B"'
-@$)+6@' 50$5"06"+' $1' 0$+";$$?' @-.@).-&"?' &4"0"' 10$/'
-/$)#&"?K' T' �' =D>s'/=D+VeD<BVeH' G3^' �' =>iDi'/=D+VeD<BVey'
dG3^'�'=iiDf'</D+VeD'

N4"' ;$$?' ?0C,#B' +,B#,Z@-#&.C' ?"@0"-+"?' ;$$?'
/$,+&)0"' @$#&"#&' :[3,' �'=DtvuDrveeD>'�H' -+';"..' -+' ,&+'
E-0,-*,.,&C':3m�'�'e=DtAD'Q.,B4&'?"@0"-+"'$1';$$?'?"#+,&C'
-Y"0'?0C,#B';-+'@$#Z0/"?':ViDs�AH'-#?',#@0"-+"'$1'[h^'&$'ssD='aS-D'W,B4.C'+,B#,Z@-#&';"0"',/50$E"/"#&+'
$1' :^PM£A' :�iDf�A' -#?' "+5"@,-..C' $1' &-#¢' :VefDt�AD' 3$#+"X)"#&.C' +,B#,Z@-#&.C' ,/50$E"?' $&4"0' -@$)+6@'
50$5"06"+'$1'0$+";$$?';"0"'?"&"0/,#"?':T':�tD=�AH'G3^':�suDi�AH'dG3^':�s=Di�AA':7,BD'eAD

N4"' ,#E"0+"' 50$5$06$#-.,&C' $1' +5"@,Z@' /$?).)+' $1'
".-+6@,&C';,&4'/$,+&)0"'@$#&"#&'$1';$$?';-+'@$#Z0/"?'
-&'&4"'&"+&'[3V,#&"0E-.H'4-E,#B'-E"0-B"'@4-#B"'$1'eD>i�D'
N4"' 0"?)@6$#' $1' ?-/5,#B' @$"�@,"#&' ;-+' @$#&0-0C'
+,B#,Z@-#&.C' -k"@&"?' *C' [3' $1' ;$$?H' ;4"0"' 4,B4"0'
@4-#B"+';"0"'50"+"#&'-&' .$;"0';$$?'/$,+&)0"' @$#&"#&'
:7,BD'sAD'

N4"' 0"+).&+' @$#Z0/"?' &4"' ,/5$0&-#@"' $1' 50$5"0H' .$;'
"#$)B4H'/$,+&)0"' @$#&"#&'$1';$$?H';4,@4' ,/50$E"+' ,&+'
-@$)+6@'50$5"06"+'-#?'+)*+"X)"#&',#5)&'X)-.,&C'$1'0-;'
;$$?'/-&"0,-.'1$0'/-#)1-@&)0,#B'$1'&)#"?',?,$54$#"+D

d^7^d^\3^QK
b,-#B'bDH'b,-#J,$#B'IDH'3-,'_DH'!,$d"+$)0@"+H'gKitutVitfrH's>esD'
[-&+)#-B-'[DH'h*-&-C-'^DH'[,#-&$'TDH'7)/,-<,'\DH'b$)0#-.'$1'c$$?'Q@,"#@"H'=rKessVesfH's>>>D'
h*-&-C-'^DH'[,#-&$'TDH'N$/,&-'!DH'b$)0#-.'$1'c$$?'Q@,"#@"H'=gKiegViseH's>>eD'
h*-&-C-'^DH'\$0,/$&$'[DH'a0,.'bDH'S$.C/"0H'ifKi>tfVi>r=H'effuD'
h*-&-C-'^DH'h#$'NDH'\$0,/$&$'[DH'b$)0#-.'$1'[-&"0,-.+'Q@,"#@"H'itKsffiVi>>eH's>>>D'
hRC4-0'NDH'W"0,#B'QDH'Q-#-*0,-'QDbDH'\,"/R'SDH'c$$?'Q@,"#@"'-#?'N"@4#$.$BCH'=gKisfVi=eH's>eiD'
d$$4#,-'[DH'N-F?,#,'GDH'[-#$)@4"40,'\DH'\(Nj^'`#&"0#-6$#-.H'==KeiVs>H's>eeD'
]#&"0;,",+"0'WDH'Q@4,@<4$1"0'aDH'^)0$5"-#'b$)0#-.'$1'c$$?'-#?'c$$?'S0$?)@&+H'rfKegeVeueH's>eeD

72

!"#

!$%

!$#

!%

#

%

$#

$%

"#

"%

&#

!"# $%&' ( )*! +)*!

+
,
-%
$.
/,
01
2
%
&
3
,
04
5
6

!%?"71'Fp'/$32?1'58'3A5"#=A'675617=1#'58'
75#1;55<'3v17'<7E%2?C'

7,B)0"'s'`/5-@&'$1'/$,+&)0"'@$#&"#&'$#'&4"'
@4-#B"'$1'?-/5,#B'@$"�@,"#&'$1'0$+";$$?D



4.LF.KLOV'BC'WBeXCC'3'BeXBYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!O2I+'PE+2OGOFM'

2'N^3W\hIha`3GI'G\GIOQ`Q'h7'^GdIO'chh(^\'[]Q`3GI'`\QNd][^\NQK'G'3h\Nd`!]N^'Nh'
NW^'(^7`\`N`h\'h7'NdG(`N`h\GI'T\hcI^(a^'QOQN^[Q'9'

H37A5'!%573W32='
a^QGG7H']#,E"0+,&C'$1'7.$0"#@"H'm,-'Q-#'!$#-E"#&)0-'eiH'7.$0"#@"H'`&-.C''

/-0@$DZ$0-E-#6|)#,ZD,&'


W][G\'Sdh(]3N`h\Q'GQ'ShN^\N`GI'd^Q^dmh`d'h7'T\hcI^(a^K'
G#C' 4)/-#' 50$?)@6$#H' &4-&' 4-+' "#-*."?' &$' ,#&"050"&' -#?' &0-#+1$0/' 0"-.,&CH' 0"50"+"#&+' ,#?""?' -'

5$&"#6-.'0"+"0E$,0'$1'<#$;."?B"'&$'*"'"J5.$,&"?',#'&4"'50"+"#&D''
7$0'4)/-#<,#?'&4"'@4-#B"'50$?)@"+'"k"@&+'*$&4' ,#&"0#-..CH' ,#'&4"';-C'$1'*",#BH'&4,#<,#B'-#?'"J50"++'

$)0'4)/-#,&CH'-#?'"J&"0#-..C';4"#';"'&0-#+1$0/'-#?')+"'&4"'"#E,0$#/"#&',#';4,@4';"'.,E"D'
W)/-#' -#?' "#E,0$#/"#&-.' @4-#B"+' -0"' +&0)@&)0-..C' ,#&"0&;,#"?D' ' N4,+' ,#&"0-@6E"' 50$@"++' $1' 4)/-#'

+"L."/"#&'E-0C'$E"0'6/"H'-..$;,#B'&4"')#1$.?,#B'$1'E-0,$)+' 1$0/+'$1'4)/-#'5$5).-6$#+H';4,@4' .,E"' &4",0'
.,E"+' -#?' 5"05"&)-&"' ,&H' B"#"0-6$#' -Y"0' B"#"0-6$#H' ,#' $0?"0' &$' 0"-.,R"' -#?' 1).Z..' &4",0' ,#?,E,?)-.' -#?'
@$.."@6E"'?"+6#CD''

N4"'@4-#B"'-k"@&+'*$&4'&4"'&-#B,*."'?,/"#+,$#+'$1'5"0+$#-.'?"E".$5/"#&':*$?C'-#?'*$?,"+A'-#?'&4"'
?"E".$5/"#&' $1' &"00,&$0,"+' :&"@4#$.$B,@-.'/-&"0,-.' 50$?)@6$#' $1' @).&)0"' -#?' +$@,"&CA' -#?' *$&4' ,#&-#B,*."'
?,/"#+,$#' $1' 5"0+$#-.' ?"E".$5/"#&' :,#?,E,?)-.' -#?' @$.."@6E"' 5+C@4"A' -#?' ?"E".$5/"#&' $1' &"00,&$0,"+'
:,?"$.$B,@-.',//-&"0,-.'50$?)@6$#'$1'@).&)0"'-#?'+$@,"&CAD''N4"'<#$;V4$;'$1'&4"'@$#&"J&'."-?+'&$'-'+C#&4"+,+'
$1' ,#?,E,?)-.' -#?' @$.."@6E"' <#$;."?B"' ,#' &4"' +-/"' &"00,&$0CD' N4"' <#$;."?B"' ,+' @$#+&0)@&"?' &40$)B4' &4"'
/-&"0,-.' -#?' ,#&-#B,*."' 50$?)@6$#' +$0&"?' $)&' -#?' +"."@&"?' ?)0,#B' &4"' 6/"' ,#' +-/"' +$@,-.' -#?' @).&)0-.'
0"-.,&CD'N4,+'<#$;V4$;' ':+,B#,Z"0+A' ,+'@-.."?'&$'"#@$?"H' ."B,6/,R"H'+&$0"'-#?'&0-#+/,&'+"#+-6$#+H'"/$6$#+H'
,?"-+H' 1"".,#B+' +4-0"?' :/"-#,#B+AD' `#' &4,+' 50$@"++H' -+' ;"..' -+' +,B#+' M' /"-#,#B+' @$#+&0)@&"?' *C' 4)/-#'
@$//)#,6"+H' "#&"0+' -.+$' &4"' +,B#+'$1' &4"'#-&)0-.' "#E,0$#/"#&' :"."/"#&+H' n$0-' -#?' 1-)#-AH' @-00C,#B' &4",0'
,/5.,@,&'/"-#,#BD'

N4,+'E,";'*0,#B' &$'@$#+,?"0'I$@-.'-#?' ,#?,B"#$)+'<#$;."?B"'-+'-'*$?C'$1'<#$;."?B"H'+<,..+H'50-@6@"+H'
1"".,#BH' "/$6$#+' -#?' 0"50"+"#&-6$#+' &4-&' 4-E"' *""#'/-,#&-,#"?' *C' .$@-.' @$//)#,6"+' &40$)B4' @$/5."J'
,#&"0-@6$#' ;,&4' &4"' #-&)0-.' "#E,0$#/"#&H' 4,B4.,B46#B' &4"' @.$+"' 0".-6$#+4,5' &4-&' 4-+' "J,+&"?' $E"0' &4"'
@"#&)0,"+' *"&;""#' 4)/-#' @$//)#,6"+H' &"@4#$.$BC' -#?' #-&)0-.' "#E,0$#/"#&D' :N4,+' <#$;."?B"' @-#' *"'
?"Z#"?' *C' ?,k"0"#&' ?,+@,5.,#"+' *C' /"-#+' $1' +5"@,Z@' &"0/+' .,<"' &0-?,6$#-.' "@$.$B,@-.' <#$;."?B"P+' :N^TAH'
"&4#$*$&-#CM*,$.$BCH'E"0#-@).-0'-0@4,&"@&)0"H'/-&"0,-.'<#$;."?B"H'"&@DA'N4"C'&4"0"1$0"'0"50"+"#&'$#"'$1'&4"'
4,B4"+&'"J50"++,$#+'$1'&4"'4)/-#'50"+"#@"',#'-'B"$B0-54,@-.'@$#&"+&'-.$#B'-'+,B#,Z@-#&'6/"'?$/-,#H'-#?'-#'
,/5$0&-#&'0"+$)0@"'@4-.."#B,#B'W"0,&-B"'50"+"0E-6$#'-#?'+)+&-,#-*."'?"E".$5/"#&D'N4,+'-@4,"E"/"#&'/,B4&'
*"' 5)0+)"?' &40$)B4' -#' 4$.,+6@' -550$-@4' &$' .$@-.' -#?' ,#?,B"#$)+' <#$;."?B"' ,#' &4"' Z".?' $1' #-&)0-.'
"@$+C+&"/+'-#?'4)/-#'-0@4,&"@&)0"'-#?'@).&)0"+D'

NT'G\('[]Q`3GI'`\QNd][^\NQK'

c$$?H' ;$$?"#' $*F"@&+' -#?' 50$?)@&+H' 4-E"' -@@$/5-#,"?' &4"' ?"E".$5/"#&' $1' W)/-#' @,E,.,R-6$#H'
0"50"+"#6#B' &$?-C' -' E"0C' .-0B"' +$)0@"' $1' ,#1$0/-6$#' 1$0' +&)?,"+' $#' &0-?,6$#-.' <#$;."?B"' -+';"..' -+' $#'
&-#B,*."'-#?',#&-#B,*."'4"0,&-B"D''

h#' &$5' $1' -#C' c$$?"#' $*F"@&+H' [)+,@-.' ,#+&0)/"#&+' -#?' "-0.C' /)+,@-.' ,#+&0)/"#&+' ,#' 5-06@).-0H'
0"50"+"#&' $#"' $1' &4"' 4,B4"+&' "J50"++,$#' $1' -' 50$@"++' $1' *),.?,#B' &"@4#$.$BC' "J@.)+,E".C' *-+"?' $#' &4"'
"/5,0,@-.'."-0#,#B',#'&4"')+"'$1'/-&"0,-.+'-#?'@$#+&0)@6E"'&"@4#$.$B,"+D'N4"'&"@4#$.$B,@-.'-#-.C+,+'$1'+)@4'
,#+&0)/"#&+'/,B4&'-..$;'&4"'0"@$#+&0)@6$#'$1'&4"+"'+C+&"/+'$1'<#$;."?B"H'B,E,#B',/5$0&-#&'@$#&0,*)&"+'&$'
&4"'+&)?,"+'$#'NT'-#?'$0B-#$.$BCD'`#'&4,+'-#-.C+,+'@0)@,-.'+&"5+'-0"'0"50"+"#&"?'*C'&4"',?"#6Z@-6$#'$1'&4"'
;$$?'+5"@,"H'*C'&4"'$*+"0E-6$#'$1'$*F"@&P+'+&0)@&)0-.'-++"/*.,#BH'*C'&4"'-++"++/"#&'$1';$0<,#B'&"@4#,X)"+'
-#?';$0<,#B'&$..+')+"?D''

70$/'/"&4$?$.$B,@-.'5$,#&'$1'E,";'5-06@).-0'-L"#6$#';,..'*"'1$@)+"?'$#'&4"',/5$0&-#@"'&$'"+&-*.,+4'
.-0B"'?-&-'*-+"'$1'+-/5."+'*".$#B,#B'&$'?,k"0"#&'$*F"@&+'@-&"B$0,"+'$0'4,+&$0,@-.'@$#&"+&+H';4,@4'+&-6+6@-.'

�73



-#-.C+,+'/,B4&'*"')+"?'&$'+)55$0&'<#$;."?B"P+'-@X),+,6$#'"E,?"#@,#BH',#'"J-/5."H'&4"'.$@-.'$0'0"B,$#-.')+"'
$1'+$/"'+5"@,Z@';$$?"#'+5"@,"+'1$0'@"0&-,#'&"@4#$.$B,@-.'-55.,@-6$#+D''

NTH'3d^GN`m`NO'G\('(^m^IhS[^\NK'

Q-1"B)-0?,#B' +<,..+' -#?' $&4"0' &C5"+' $1' ,#&-#B,*."' 4"0,&-B"' 0"50"+"#&+' -' +"0,$)+' @4-.."#B"' 1$0' &$?-C'
+$@,"6"+H' -+' ,&' B,E"+' @$#@0"&"'/"-#,#B' &$' ' 4)/-#' 0,B4&+H' -#?' 50$/$&"+' ?"E".$5/"#&D' N4,+' $5"#' &$' &4"'
#"@"++,&C'$1'-'#";'/$?".' '$1'"@$#$/,@-.'?"E".$5/"#&'0$$&"?',#'&4"'5-+&'-#?'$5"#'&$'&4"'1)&)0"D'G'/$?".'
&4-&'@$#+,?"0+'&4"'oT#$;."?B"p'"/*"??"?',#',&+'&-#B,*."'-#?',#&-#B,*."'4"0,&-B"'-+',&+'/-,#'+C/*$.,@'@-5,&-.'
#?'@$/5"66E"'-?E-#&-B"D'

N4"'50"+"0E-6$#'$1'&4"+"'<#$;."?B"'-#?'+<,..',+'-*+$.)&".C'#"@"++-0C'1$0'50"+"0E,#B'#$&'-'#$+&-.B,@'-#?'
/-0B,#-.,R"?'E,";'$1'&4"'5-+&H'*)&'*"@-)+"'&4"C'@-#'50$/$&"'@0"-6E,&C'-#?'?"E".$5/"#&D''

30"-6E,&C' -#?' ?"E".$5/"#&H' 5"0+$#-.' -#?' @$.."@6E"' ,?"#66"+' 0"50"+"#&' 1)#?-/"#&-.' E-.)"+' -.+$' 1$0'
50$/$6#B'-#?'50"+"0E,#B'+$@,-.'@$4"+,$#H'$#"'$1'&4"'/-,#'50$*."/+'$1'&$?-C'-#?'$1'&$/$00$;H'-#?',#'&4,+'
0"+5"@&'3).&)0-.'W"0,&-B"'@-#'5.-C'-'+&0-&"B,@'-#?'1)#?-/"#&-.'0$."D''



6*J2KLOV'BB'WBCXCC'3'BCXBYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''$OFE.\O'6.KO2+GO'['O\]'

2'`\7I]^\3^'h7'3IGQQ`3'7`\`QW^('Q]d7G3^Q'h7'[GQQ`m^'chh('h\'`\(hhd'^\m`dh\[^\N'9'

($@D'`#BD'+32%143'X1#3w5Wx':S4D(DAH'`#BD'n1.7'y1A$':S4D(DAH'`#BD'S5#18'*43W3.z'
["#?".']#,E"0+,&C',#'!0#$H'7-@).&C'$1'7$0"+&0C'-#?'c$$?'N"@4#$.$BCH'`#+6&)&"'$1'1)0#,&)0"H'?"+,B#'-#?'

4-*,&-6$#''


N4,+' 5-5"0' &4"0"' ;,..' *"' ?,+@)++"?' &4"' ,#n)"#@"' $1' @.-++,@' Z#,+4"?' +)01-@"+' $1' +-/5."+' /-?"' 10$/'
;$$?"#'/-++,E"'/-&"0,-.+H'+)@4'-+'$-<H'@4"00C'-#?'$-<'$#',#?$$0'"#E,0$#/"#&D'`#'&4,+'@$#&0,*)6$#'&4"0"',+'
,#E"+6B-&"+'&4"'50$*."/-6@'$1'mh3'"/,++,$#+'-#?'&4"'-++"++/"#&'$1'&4",0'$.1-@&$0C',/5-@&+D'N4"'/-,#'B$-.'
$1'&4,+'@$#&0,*)6$#',+'?"&"0/,#"'&4"'$?$0+'"/,L"?'*C';$$?"#'/-++,E"'/-&"0,-.+H'+)@4'-+'$-<H'@4"00C'-#?'
$-<'Z#,+4"?'*C'@.-++,@'@$-6#B+'/-&"0,-.+D'm$.-6."'$0B-#,@'@$/5$)#?+'"/,++,$#+'"/,L"?'*C'&40""'<,#?+'$1'
@.-++,@'Z#,+4"?'+)01-@"+'*C'@.-++,@'@$-6#B'/-&"0,-.+'+)@4'-+'+4"..-@'E-0#,+4H';-J'@$-6#B'/-&"0,-.+'?,++$.E"?'
,#' +$.E"#&' &)05"#6#"H' $,.V*-+"?' @$-6#B' /-&"0,-.+' ;"0"' /"-+)0"?' -#?' 0"+).&+' $1' &4"' /"-+)0,#B' -0"'
,#&0$?)@"?',#'&4,+'@$#&0,*)6$#D''

c"' )+"?' 1$0' &4"' /"-+)0"/"#&' "/,++,$#+' "/,L"?' *C' @.-++,@' Z#,+4"?' +)01-@"' +5"@,-.' @$/*,#"?'
&"@4#,X)"+'$1' &4"'+"#+$0,-.'-#-.C+,+'^V#$+"'Q#,k"0' ,#'@$#@.)+,$#';,&4' &4"'a3V[Q'@40$/-&$B0-54C'-#?' &4"'
&4"0/-.'?"+$056$#D''

c"'@$.."@&"?'-,0'@$#&-,#,#B'mh3'"/,++,$#+' ,#&$'&4"'?"+$056$#'&)*"D'N4"'@$.."@&"?'-,0'$#'&4"'+$0*"#&'
N^\Gl'NG',#&$'&4"'?"+$056$#'&)*"',+'"E-.)-&"?'-#?'+5.,&'$1'&4"'"¦)"#&'$1'@40$/-&$B0-54C'@$.)/#',#&$'&;$'
+&0"-/+D' h#"' +&0"-/' ,+' -#-.CR"?' *C' &4"' ?"&"@&$0' $1' &4"' B-+' @40$/-&$B0-54C' -#?' &4"' +"@$#?' +&0"-/' ,+'
5-++"?',#&$'-#'"¦)"#&'$1'Q#,k"0D'N4"'+#,�#B'5$0&'$*&-,#+'-'4)/-#'$.1-@&$0C'0"+5$#+"D'c"'0"-@4"?'*C')+,#B'
&4,+'+5"@,-.'&"@4#,X)"'&4"',?"#6Z@-6$#'$1'$?$)0'@$/5$#"#&+'*C'+#,k"0',#'&4"'+-/"'6/"H';4"#';"'0"-@4"?'
0"+).&+' $1' B-+' @40$/-&$B0-54CD' N4"' 0"+).&+' $1' B-+' @40$/-&$B0-54C' ,+' &4"' @40$/-&$B0-/';,&4' X)-.,&C' -#?'
X)-.,&C',?"#6Z@-6$#'$1'@4"/,@-.+'-#?'&4"'0"+).&+'@$/,#B',#'&4"'+-/"'6/"'10$/'4)/-#'$.1-@&$0C'0"+5$#+"'
+#,k"0' ,+' &4"'$.1-@&$B0-/D'c"'@-#'@$/5-0"' &4"'*$&4' 0"+).&+' &4"'X)-.,&C'-#?'X)-#6&C'?"&"0/,#-&"'E$.-6."'
$0B-#,@'@$/5$)#?+'&$'&4"'+"#+$0C'0"+).&+H'0"+).&+'$1'&4"'@40$/-&$B0-/'-#?'&4"'0"+).&+'$1'&4"'$.1-&$B0-/D''

N4,+' +&)?C' 0"+"-0@4"+' &4"' @$00".-6$#' *"&;""#' &4"' 0"+).&+H' ;4,@4' ;"0"' $*&-,#"?' *C' &4"' $.1-@&$0C'
-++"++/"#&'-#?'&4"'/"-+)0"/"#&'0"+).&+'$1'&4"'E$.-6."'$0B-#,@'@$/5$)#?+'"/,L"?'*C'&4"'@4$+"#'<,#?+'$1'
@$E"0,#B' &"J6."+D' N4"' $*+"0E"?' $?$0' ,#&"#+,&C' ,+' ?"5"#?"#&' $#' &4"' -/$)#&' $1' $?$0-#&+' "/,L"?' E$.-6."'
@$/5$)#?+H'&4"'"J5$+)0"'$1'X)-#6&C'$1'Nmh3'&$'4)/-#'$.1-@&$0C'+C+&"/'-#?'&4"',#n)"#@"'$1'&4"'?,k"0"#&'

$.1-@&$0C'+6/).,'$#'&4"'4)/-#'*$?CH'"J50"++"?'-+'&4"'%2.12#%.E'58'#12#3=52'-#?'$1<52%A'.521D''
N4"'@$#&0,*)6$#',+'Z#,+4"?'*C'@$/5-0,#B'&4"'X)-.,&C'-#?'X)-#6&C'$1'mh3'"/,++,$#+'"/,L"?'*C'@.-++,@'

Z#,+4"?'+)01-@"+';,&4'&4"'mh3'"/,++,$#+'"/,L"?'*C'5$.C)0"&4-#"'-#?';-L"0'*$0#"'Z#,+4"?'+)01-@"+'$1'&4"'
+-/"'<,#?'$1'/-++,E"';$$?D'

�74



6*J2KLOV'BB'WBCXBY'3'BCXQCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!EVJ_E'!O)KJ+'['O\]

2'\GN]dGI'G\('G33^I^dGN^('Ga`\a'h7'_^IThmG':_^IThmG'Q^ddGNG'[GT`\hA'chh('9

HC'H3.#"5Fi@'HC'P5#$%<3F@'*C'P39395.5F@'GC'R919"73N@')C'G3;3%`
ea0-?)-&"'Q@4$$.'$1'!,$-B0,@).&)0"H'\-B$C-']#,E"0+,&CH'7)0$V@4$H'34,<)+-V<)H'\-B$C-V+4,H'G,@4,H'b-5-#'

sd"+"-0@4'`#+6&)&"'1$0'Q)+&-,#-*."'W)/-#$+54"0"H'TC$&$']#,E"0+,&CH'a$<-+4$H']F,V+4,H'TC$&$H'b-5-#'
ia0-?)-&"'Q@4$$.'$1'G?E-#@"?'`#&"B0-&"?'Q&)?,"+',#'W)/-#'Q)0E,E-*,.,&CH'TC$&$']#,E"0+,&CH'rf'O$+4,?-<$#$"V

@4$H'Q-<C$V<)H'TC$&$V+4,H'TC$&$H'b-5-#'
�/,C)<,|-0BD#-B$C-V)D-@DF5'

`\Ndh(]3N`h\'
Q"0E,@"' .,1"' $1';$$?' @-#' "J@""?' &4$)+-#?+' $1' C"-0+' )#?"0' &4"' @$#?,6$#+';4"0"' *,$?"B0-?-6$#' -#?'

;"-&4"0,#B'-0"'-E$,?"?H'-+'0"50"+"#&"?'*C'-'.$&'$1'$.?';$$?"#'*),.?,#B+',#'b-5-#D'`#'+)@4'@$#?,6$#+H'-B,#B'
,#' -/*,"#&' @$#?,6$#+' *"@$/"+' -'/-F$0' +$)0@"' $1' ?"&"0,$0-6$#' $1' ;$$?H' ;4,@4' -@@$/5-#,"+' +,B#,Z@-#&'
@4-#B"+' ,#' 54C+,@-.H'/"@4-#,@-.H' -#?' @4"/,@-.' 50$5"06"+D']#?"0+&-#?,#B' $1';$$?' -B,#B' ,+' ,/5$0&-#&' #$&'
$#.C' 1$0' &4"' 50"+"0E-6$#' -#?' 0"+&$0-6$#' $1' ;$$?"#' -061-@&+H' *)&' -.+$' 1$0' &4"' 5)05$+"+' $1' *-+,@' ;$$?'
0"+"-0@4D' T$4-0-' ;,?".C' ,#E"+6B-&"?' &4"' #-&)0-.' -B,#B' $1' ;$$?' 10$/' 4,+&$0,@-.' *),.?,#B+' -#?' 0"5$0&"?'
,/5$0&-#&' +)BB"+6$#+' }eH' s~D' W$;"E"0H' -' ?0-;*-@<' ,#' 4,+' +&)?,"+' ;-+' &4-&' &4"' -B"' $1' &4"' ;$$?' ;-+'
"+6/-&"?'*-+"?'$#'&4"'-0@4,&"@&)0-.'4,+&$0C'-#?'+&C."'$1'&4"'*),.?,#B+D''

GB,#B' ,+' @$#+,?"0"?' -+' &4"' 0"-@6$#' ;4,@4' 50$@""?+' +.$;.C' ,#' ;$$?' )#?"0' 5-06@,5-6$#' $1' &4"'
$/#,50"+"#&'$JCB"#'-#?';-&"0'-&'-/*,"#&'&"/5"0-&)0"D'N4"0"1$0"H'&0"-&/"#&'-&'4,B4'&"/5"0-&)0"'5$++,*.C'
-@@"."0-&"+'&4"'#-&)0-.'-B,#BD'h)0'50"E,$)+'+&)?C'1$0'4,#$<,';$$?':b-5-#"+"'@C50"++H'34-/-"@C5-0,+'$*&)+-'
^#?.DA'+4$;"?'&4-&'@$.$0'@4-#B"'?)0,#B'#-&)0-.'-B,#B'@$).?'*"'-@@"."0-&"?'*C'?0C'&4"0/-.'&0"-&/"#&':7,BDeA'
}i~D

N4,+'+&)?C'-,/+'&$'"E-.)-&"'&4"'@4-#B"+',#';$$?'50$5"06"+'?)0,#B'#-&)0-.'-B,#B'*C')+,#B';$$?'+-/5."+'
10$/' b-5-#"+"' 4,+&$0,@-.' *),.?,#B+D' 7)0&4"0/$0"H' &4"' 54C+,@-.' -#?'/"@4-#,@-.' 50$5"06"+' $1' &4"' #-&)0-..C'
-B"?';$$?';"0"'@$/5-0"?';,&4'&4$+"'$1'&4"';$$?'&0"-&"?'-&'4,B4'&"/5"0-&)0"D

[GN^d`GIQ'G\('[^NWh(K
N4"' ;$$?' +5"@,"+' )+"?' ;-+' <"C-<,' :b-5-#"+"' R".<$E-H' _".<$E-' +"00-&-' [-<,#$AH' $#"' $1' &4"' &C5,@-.'

4-0?;$$?+')+"?'1$0'&0-?,6$#-.'*),.?,#B+H'@).&)0-.'-061-@&+'-#?'1)0#,&)0"+',#'b-5-#':7,BD'sAD''
N4"' -B,#B' ?)0-6$#+' $1' &4"' +-/5."+H' ;4,@4' ;"0"' ?"&"0/,#"?' *C' 0-?,$@-0*$#' ?-6#BH' 0-#B"?' 10$/'

-550$J,/-&".C'eu>'C"-0+'&$'tu>'C"-0+'-+'$1'G('s>eeD'd"@"#&.C'@)&'-#?'&4"#'#-&)0-..C'?0,"?';$$?'+-/5."';-+'
-.+$')+"?'1$0'@$#&0$.'-#?'&4"0/-.'&0"-&/"#&D'Q5"@,/"#+';"0"'@-0"1)..C'@)&'10$/',##"0'5-0&+'$1'&4"'+-/5."+'
;4,@4' ;"0"' 10""' 10$/' *,$?"B0-?-6$#H' ;"-&4"0,#BH' +&-,#+H' -#?' ?"1"@&+' ;,&4' &4"' ?,/"#+,$#+' $1' r>//'

75

7,BD'e'Q,/,.-0,&C' ,#'@$.$0'$1'#-&)0-..C'-B"?'4,#$<,'
;$$?'-#?'&4"0/-..C'&0"-&"?'4,#$<,';$$?'}i~D

7,BD' s' ^J-/5."+' $1' <"C-<,' ;$$?' +-/5."+' 10$/'
b-5-#"+"' 4,+&$0,@-.' *),.?,#B+D' I"YK' -B"?' 1$0'
-550$J,/-&".C' tu>' C"-0+D' d,B4&K' -B"?' 1$0' si>'
C"-0+D



:.$#B,&)?,#-.A'§'e>//':0-?,-.A'§'s//':&-#B"#6-.AD'Q5"@,/"#+'10$/'&4"'0"@"#&.C'@)&'+-/5."';"0"'&0"-&"?'-&'
f>�eu>�3',#'-#'$E"#D'

["-+)0"?' 50$5"06"+' $1' &4"' +5"@,/"#+' ;"0"' ?"#+,&CH' "X),.,*0,)/' /$,+&)0"' @$#&"#&' :^[3AH' @$.$0H'
@0C+&-..,#,&CH' /,@0$Z*0,.' -#B."' :[7GAH' -#?' /"@4-#,@-.' 50$5"06"+D' 7$0' ^[3' -#?' /"@4-#,@-.' 50$5"06"+H'
+5"@,/"#+';"0"' @$#?,6$#"?'-&'s>�3'-#?'r>�' 0".-6E"'4)/,?,&CD'[$?).)+'$1' ".-+6@,&C' :[h^AH'/$?).)+'$1'
0)5&)0"':[hdA'-#?'0)5&)0"'"#"0BC';"0"'@-.@).-&"?'10$/'&4"'0"+).&+'$1'iV5$,#&'*"#?,#B'&"+&D'


d^Q]INQ'G\('(`Q3]QQ`h\K'
N4"' E-.)"+' $1' @$.$0' 5-0-/"&"0+H' [hd' -#?' 0)5&)0"' "#"0BC' +4$;"?' +,B#,Z@-#&' @4-#B"+' ?)0,#B' -B,#BD'

3$.$0'*"@-/"'?-0<"0'-#?'/$0"'0"?H'-+'"J50"++"?'*C'&4"'0"+).&+'&4-&'&4"'E-.)"+'$1'@$.$0'5-0-/"&"0+'I�'-#?'
*�' ?"@0"-+"?' -#?' -�' ,#@0"-+"?D' N4"' -B"?' ;$$?' *"@-/"' ;"-<"0' -#?' /$0"' *0,L."H' -+' "J50"++"?' *C' &4"'
0"+).&+'&4-&'[hd'-#?'0)5&)0"'"#"0BC'?"@0"-+"?D'Q,B#,Z@-#&'@4-#B"+';"0"'#$&'$*+"0E"?',#'?"#+,&CH'^[3'-#?'
[h^' ?)0,#B' -B,#BD' 30C+&-..,#,&C' -#?' [7G' -.+$' ?,?' #$&' +4$;' @."-0' &"#?"#@CD' N4"' @4-#B"+' ,#' /"@4-#,@-.'
50$5"06"+'$1'<"C-<,';$$?'?)0,#B'-B,#B';"0"'?,k"0"#&'10$/'&4$+"'$1'4,#$<,';$$?'}=~D'N4,+'/,B4&'*"'*"@-)+"'
$1' &4"' ?,k"0"#@"' ,#' @4"/,@-.' @$/5$#"#&+' -#?' /$054$.$B,@-.' @4-0-@&"0,+6@+' *"&;""#' <"C-<,' -#?' 4,#$<,'
;$$?H' 1)0&4"0/$0"H' /,B4&' "J5.-,#' &4"' +@,"#6Z@' 0"-+$#+' ;4C' $)0' 50"?"@"++$0+' 4-E"' "/5,0,@-..C' @4$+"#'
?,k"0"#&';$$?'+5"@,"+'1$0'"-@4')+-B"D'

7$0' &4"0/-..C' &0"-&"?';$$?H' ?"#+,&CH' ^[3H'[h^H'[hd' -#?' 0)5&)0"' "#"0BC' ?"@0"-+"?D' 3$.$0' *"@-/"'
?-0<"0' }t~H' *)&' ."++' 0"??,+4' &4-#' #-&)0-..C' -B"?' ;$$?D' \-/".CH' &4"' @4-#B"+' ,#' @$.$0H' [hd' -#?' 0)5&)0"'
"#"0BC' ?)0,#B' &4"0/-.' &0"-&/"#&' ;"0"' +,/,.-0' ;,&4' &4$+"' ?)0,#B' #-&)0-.' -B,#BH' ;4,."' &4$+"' ,#' &4"' $&4"0'
50$5"06"+';"0"'#$&D' N4"+"' 0"+).&+' ,/5.,"?' &4-&' &4"0/-.' &0"-&/"#&' @$).?' -@@"."0-&"' &4"' @4-#B"+' ,#' +$/"'
50$5"06"+H'&4$)B4'@$/50"4"#+,E"'-@@"."0-&"?'-B,#B'&0"-&/"#&';-+'+6..'?,�@).&D''


d^7^d^\3^QK'
eD'bD'T$4-0-':eftu-AH'Q&)?C'$#'&4"'$.?'6/*"0':b$)0#-.'$1'&4"'7-@).&C'$1'^#B,#""0,#BH'34,*-']#,E"0+,&C'fKezttA'
sD'bD'T$4-0-':eftu*AH'Q&)?C'$#'&4"'$.?'6/*"0':b$)0#-.'$1'&4"'7-@).&C'$1'^#B,#""0,#BH'34,*-']#,E"0+,&C'fKsiz

rtA'
iD'[D'[-&+)$H'[D'O$<$C-/-H'TD']/"/)0-H'bD'Q)B,C-/-H'QD'T-;-,H'bD'a0,.H'QD'T)*$?"0-H'ND'[,&+)&-#,H'WD'hR-<,H'

[D'Q-<-/$&$H'[D' `/-/)0-' :s>eeAH'GB,#B'$1';$$?K'G#-.C+,+'$1'@$.$0'@4-#B"+'?)0,#B'#-&)0-.'-B,#B'-#?'
4"-&'&0"-&/"#&':W$.R1$0+@4)#B'rtKiKireViruA'

=D'[D'O$<$C-/-H'bD'a0,.H'[D'[-&+)$H'W'O-#$H'bD'Q)B,C-/-H'!D'3.-,0H'QD'T)*$?"0-H'ND'[,+&)&-#,H'[D'Q-<-/$&$H'WD'
hR-<,H'[D' `/-/)0-H' QD' T-;-,' :s>>fAH'["@4-#,@-.' @4-0-@&"0,+6@+' $1' -B"?' 4,#$<,' ;$$?' 10$/' b-5-#"+"'
4,+&$0,@-.'*),.?,#B+':3$/5&"+'d"#?)+'S4C+,X)"'e>KgKr>eVreeA'

tD'[D'[-&+)$H'TD']/"/)0-H'QD'T-;-,':s>e=AH'T,#"6@'-#-.C+,+'$1'@$.$0'@4-#B"+',#'<"C-<,':_".<$E-'+"00-&-A'-#?'
+)B,':30C5&$/"0,-'F-5$#,@-A';$$?'?)0,#B'4"-&'&0"-&/"#&':b$)0#-.'$1'c$$?'Q@,"#@"''r>Keszs>A'


6*J2KLOV'BB'WBCXQC'3'BCXaYZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''$.\/*EF.'DJ\\E.F'['O\]'

2'WOadhV[^3WG\`3GI'!^WGm`h]d'h7'chh(^\'SG\^IQ'7dh['3]IN]dGI'W^d`NGa^K'^77^3N'
h7'G'3hGN^('7G3^'9'

+146$%21'S"44%12@'/MA%4%3'>3"W%2@'S5#16$'>7%4'
^X),5"'!$,+H'I-*$0-&$,0"'?"'[q@-#,X)"'"&'aq#,"'3,E,.'

]#,E"0+,&q'[$#&5"..,"0'sH'S.-@"'^)B8#"'!-&-,..$#H'33>=u'
i=>ft'[$#&5"..,"0'3"?"J't':70-#@"A'

?".54,#"DF)..,"#V5,"00"|)#,EV/$#&5sD10'

S-#".'5-,#6#B+'*".$#B' &$' &-#B,*."'4"0,&-B"H'-#?' &4",0' @$#+"0E-6$#' ,+'#""?"?' &$'50"+"0E"'-06+6@'-#?'

4,+&$0,@-.'/"/$0CD' Q"E"0-.' 1-@&$0+' @-#' @-)+"'?-/-B"'*$&4' &$' &4"';$$?"#' +)55$0&' -#?' &$' &4"'5-,#&' .-C"0D'
c,&4' &4"'"J@"56$#'$1'*,$.$B,@-.'?"@-CH' &4"'50,#@,5-.' 0,+<+'$0,B,#-&"' 10$/'&4"'/,@0$@.,/-6@'@4-#B"+D'G+'-#'
$0B-#,@'/-&"0,-.H';$$?' 0"+5$#?+' 0"-?,.C' &$'@4-#B"+' ,#'-/*,"#&' &"/5"0-&)0"'-#?'4)/,?,&CH' -*+$0*,#B'-#?'
?"+$0*,#B' /$,+&)0"' -+' "#E,0$#/"#&-.' @$#?,6$#+' n)@&)-&"D' N4"' -*+$056$#' -#?' ?"+$056$#' $1' /$,+&)0"'

�76



0"+).&+' ,#' /"@4-#,@-.' @4-#B"+' +)@4' -+' +;"..,#B' -#?' +40,#<,#B' $1' ;$$?D' d"5"-&"?' @C@."+' $1' +;"..,#B' -#?'
+40,#<,#B¨$Y"#'$@@)00,#B'$E"0'@"#&)0,"+¨;,..'@-)+"'5-#".+'&$';-05H'&;,+&H'$0'+5.,&D'N4,+'&C5"'$1'?-/-B"'&$'
-'5-,#6#B�+'+)*+&0-&"'@-#H',#'&)0#H'4-E"'-'?0-/-6@'"k"@&'$#'&4"'5-,#&'.-C"0H'5$&"#6-..C'0"+).6#B',#'5-,#&'.$++D'

`#'&4,+'50"+"#&-6$#H'&4"'?,/"#+,$#-.'@4-#B"+'$1'-'0-;';$$?"#'*$-0?'?)"'&$'4CB0$V&4"0/-.'E-0,-6$#+'
;,..'*"'"J5.-,#"?H'1)#@6$#'$1',&+'0,#B'$0,"#&-6$#D'N4"#H'&4"'*"4-E,$)0'$1'-'*$-0?';,&4'-'@$-&"?'1-@"';,..'*"'
@$#+,?"0"?D'N4)+H'-'*$-0?'0"+&0-,#"?'*C'@0$++*"-/+'$0' 0",#1$0@"/"#&+'$#'&4"'*-@<';,..'*"'+&)?,"?D'N4"+"'
+,&)-6$#+';,..'*"',..)+&0-&"?')+,#B'Z#,&"'"."/"#&'-#-.C+"+D'
T^Ochd(Q'K';$$?H'@).&)0-.'4"0,&-B"H'5-,#&"?'5-#".+H'4CB0$&4"0/-.'E-0,-6$#+D'


7d^\3W'm^dQ`h\K'
I"+' 5",#&)0"+' +)0' 5-##"-)J' ?"' *$,+' 1$#&' 5-06"' ?)' 5-&0,/$,#"' @).&)0".D' I")0' @$#+"0E-6$#' ?$,&' &"#,0'

@$/5&"'?"'.-'50q+"0E-6$#'?"'.")0'/q/$,0"'-06+6X)"'"&'4,+&$0,X)"D'S.)+,")0+'1-@&")0+'5")E"#&'"#?$//-B"0'
."'+)55$0&'*$,+'"&'.-'@$)@4"'5,@&)0-."D'[,+"'�'5-0&'.-'?qB0-?-6$#'*,$.$B,X)"H'."+'0,+X)"+'50,#@,5-)J'+$#&'?)+'
-)J'E-0,-6$#+'/,@0$@.,/-6X)"+D'[-&q0,-)'$0B-#,X)"H'."'*$,+'0q-B,&'0-5,?"/"#&'-)J'@4-#B"/"#&+'?P4)/,?,&q'
"&' ?"' &"/5q0-&)0"' -/*,-#&"H' 5-0' -*+$056$#' $)' ?q+$056$#' ?P4)/,?,&q' +),E-#&' ."+' n)@&)-6$#+' ?"+'
@$#?,6$#+' "#E,0$##"/"#&-."+D' IP-*+$056$#' "&' .-' ?q+$056$#' ?P4)/,?,&q' "#&0-%#"#&' ?"+' @4-#B"/"#&+'
/q@-#,X)"+'&".+'X)"'."'B$#n"/"#&'$)'."'0"&0-,&'?)'*$,+D'("+'@C@."+'0q5q&q+'?"'B$#n"/"#&'"&'0"&0-,&'z'?)0-#&'
Bq#q0-."/"#&'5.)+,")0+'+,8@."+'z'/8#"#&'-)'B-)@4,++"/"#&H'�'.-'&$0+,$#'$)'�'.-'Z++)0-6$#'?"+'5-##"-)JD'I"'
+)55$0&'?P)#"'5",#&)0"'-,#+,'"#?$//-Bq'5")&'�'+$#'&$)0'"#&0-%#"0'?"+'@$#+qX)"#@"+'?0-/-6X)"+'+)0' .-'
@$)@4"'5,@&)0-."H'/"#-#&'5$&"#6".."/"#&'�'?"+'5"0&"+'?"'5",#&)0"D'

(-#+' @"L"' 50q+"#&-6$#H' #$)+' "J5.,X)"0$#+' ."+' @4-#B"/"#&+' ?,/"#+,$##".+' ?P)#"' 5.-#@4"' ?"' *$,+'
*0)&"' +$)/,+"' �' ?"+' E-0,-6$#+' 4CB0$&4"0/,X)"+H' "#' 1$#@6$#' ?"' .P$0,"#&-6$#' ?"+' @"0#"+D' S),+' #$)+'
@$#+,?q0"0$#+' ."'@-+'?P)#"'5.-#@4"'-E"@')#"' 1-@"'5",#&"D'S$)0'Z#,0H'#$)+'q&)?,"0$#+' ."'@-+'?P)#"'5.-#@4"'
0"+&0",#&"'5-0'?"+'&0-E"0+"+'$)'?"+'0"#1$0@"/"#&+'-)'?$+D'3"+'+,&)-6$#+'+"0$#&' ,..)+&0q"+'5-0'?"+'-#-.C+"+'
5-0'q.q/"#&+'Z#,+D'
[hNQV3I�Q'K'*$,+H'5-&0,/$,#"'@).&)0".H'5-##"-)J'5",#&+H'E-0,-6$#+'4CB0$&4"0/,X)"+'


6*J2KLOV'BB'WBCXaY'3'BCXYCZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''D.OF'>^2O2L'['O\]'

2'chh('7`\`QW^Q']Q^('!O'NdG(`N`h\GI'Qh3`^N`^Q'`\'G7d`3G'G\('h3^G\`GH'G\('!O'
^]dhS^G\'S^d`h('7]d\`QW`\aQ'd^QNhd^dQ'9'

S132'>M737<F'32<'/3.$17%21'>M737<N'
:eAK']#,&q'?"'d"@4"0@4"'!,$/-++"H'!$,+H'^#"0B,"H'!,$50$?),&+':!,$c$$^!A'

:sAK'(q.qB-6$#'�'.�`#1$0/-6$#'Q@,"#6ZX)"'"&'N"@4#,X)"'
3`dG(H'NG'!Vee=MerH'gi'0)"'bD7D'!0"&$#'i=ifu'[$#&5"..,"0''3"?"J't':7dG\3^A'

F"-#DB"0-0?|@,0-?D10H'@-&4"0,#"DB"0-0?|@,0-?D10'


c$$?'Z#,+4"+':5-,#&+H'E-0#,+4"+H'+&-,#+'-#?';-J"+A'-0"'-55.,"?'/-,#.C'&$'/$?,1C'&4"'E,+)-.'-55"-0-#@"'
$1';$$?'50$?)@&+'?"5"#?,#B'$#' &4"'?"+,0"?'"k"@&H'-#?' &$'50$&"@&';$$?'+)01-@"+D'c$$?'Z#,+4"+')+"?'*C'
&0-?,6$#-.'+$@,"6"+',#'G10,@-'-#?'h@"-#,-';"0"'"++"#6-..C'@$/5$+"?'$1'+&-,#+'-55.,"?'$#';$$?'50$?)@&+'1$0'
?"@$0-6E"'5)05$+"+H'E"0C'$Y"#',#'@$##"@6$#';,&4'-'50"@,+"'0,&)-.D'

G'/-,#' 5-0&' $1' &4"+"' +&-,#+' -#?' 5,B/"#&+' @$/"+' 10$/' -#@,"#&' )+"+' 1$0' 6++)"+' @$.$)0-6$#+H' -#?' -0"'
+$/"6/"+')+"?'1$0'1$$?'-??,6E"+D'

m"B"&-*."'5,B/"#&+'-#?'/,#"0-.+';"0"'&4"'/-,#'@$/5$#"#&+'$1';$$?'Z#,+4"+H'B"#"0-..C'?,.)&"?',#'&4"'
;-&"0'$0'5$++,*.C',#'E"B"&-*."'$0'-#,/-.'$,.+D'S0,/-0C'@$.$)0+';"0"'/,J"?'&$B"&4"0',#'$0?"0'&$'$*&-,#'-';,?"'
0-#B"' $1' +"@$#?-0C' +&-,#+D' G/$#B' &4"+"' @$.$)0,#B' /-L"0' $1' E"B"&-*."' $0,B,#H' &4"' /$+&' @$//$#' -0"'
$*&-,#"?'10$/'*"00,"+H'10),&+H'&0""'*-0<+H'/)+40$$/+H'$0'"E"#',#+"@&+'.,<"'@$@4,#"-.')+"?'1$0'0"?'-#?'5)05."'
@$.$)0+':/-,#.C'10$/'Q$)&4'G/"0,@-'-#?'["?,&"00-#"-#'0"B,$#H'*)&'-.+$'G)+&0-.,-'-#?'#",B4*$)0,#B'-0"-+AD'

`#'G10,@-'"&'"#'h@"-#,-H'&4"'/$+&'"/*."/-6@'-#?'10"X)"#&.C')+"?'+&-,#+'-0"K':,A' ,#?,B$'"J&0-@&"?'10$/'
B0,#?"?' ."-E"+H' &4"#' 1"0/"#&"?' -#?'/,J"?' &$' Z.."0+' :@.-CH' 5$&-+4H' +.-<"?' .,/"H'vAy' ,#?,B$' &0""' :`#?,B$1"0-'
6#@&$0,-A';,?".C'B0$;#'&40$)B4$)&'-..'&0$5,@-.'0"B,$#+y':,,A'0$$&+'$1'G10,@-#'+$0B4)/';4,@4'-0"'."Y'&$'1"0/"#&'

�77



&$'$*&-,#'0"?'+4-?"+'+&-,#+'}e~y' :,,,A'@)0@)/-'0$$&';4,@4'B,E"+'*0,B4&'C"..$;'$0'B0""#'$0'$@40"'+&-,#+';4"#'
)+"?';,&4' ,0$#'$0'@$55"0'+-.&+' }s~D'h&4"0'5.-#&'+5"@,"+'-0"')+"?'&$'$*&-,#'+&-,#+'$0'5-,#&+' 1$0';$$?' ,&"/+K'
G."@&0-'+"++,.,n$0-H'!-54,-'#,6?-H'S4,."#$5&"0-'@C-#"+@"#+H'N"0/,#-.,-'@4"*).-v}i~'

!.-@<' +&-,#H' @$//$#.C' )+"?' 1$0' ?,k"0"#&' ?"@$0-6E"' ,&"/+' .,<"'/-+<+H' ,+' "J&0-@&"?' 10$/' ,0$#' $J,?"' $0'
+,/5.C'$*&-,#"?'10$/';$$?':$0'$&4"0'5.-#&+A'@4-0@$-.D'

!"1$0"' -55.C,#B' Z#,+4"+H';$$?' +)01-@"+' -0"' +-#?"?' -#?'5$.,+4"?H' &0-?,6$#-..C';,&4' &4"' 4".5' $1' &0""+'
."-E"+'@$#&-,#,#B'+,.,@-H'$0')+,#B';"&'+-#?+'$0'"-0&4+';,&4'E-0,$)+'5-06@."'+,R"+'}=~D'

\$;-?-C+H' +-#?5-5"0' ,+' )+"?' *C' -..' &4"' ;$$?' @0-Y+/"#H' -#?' /-#C' #-&)0-.V*-+"?' +&-,#+' -#?' ;$$?'

Z#,+4"+'-0"'#$'/$0"'<#$;#'-#?'"/5.$C"?D'7$0'@$#E"#,"#@"H'&4"C'50"1"0'0"-?CV&$V)+"'Z#,+4"+H'"E"#',1'+$/"'
$1'&4"/'@-#'4-E"'-'#-&)0-.'$0,B,#D'

c$$?'@0-Y+/"#'-#?'5"0,$?'1)0#,+4,#B+'0"+&$0"0+'/-,#.C')+"'1$)0'Z#,+4"+'&C5"+K';-J"+H'+&-,#+H'$,.+'-#?'
E-0#,+4"+'}t~D'

�'c-J"+H'@$.$)0"?'$0'#$&H'-0"'Z#,+4"+';4,@4'B,E"'&4"'.$;"+&'."E".'$1'50$&"@6$#'&$';$$?'*"@-)+"'+$.E"#&'
"E-5$0-6$#',+'&4"'$#.C'@4"/,@-.'-@6$#D'N4"'&;$'/$+&'@$//$#';-J'*-+"+'-0"'*""+;-J'B"#"0-..C'10$/'G10,@-'
-#?' 3-0#-)*-' ;-J' "J&0-@&"?' 10$/' -' !0-R,.,-#' 5-./' &0""y' +$/"' o/,#"0-.p' ;-J"+' +)@4' -+' 5-0-�#' -0"'
+$/"6/"+')+"?D'

�' Q&-,#+' ,#@.)?"' ?C"+' $0' 5,B/"#&+H' #-&)0-.' $0' #$&H' ?,++$.E"?' ,#' -' +$.E"#&' :-.@$4$.H' $0B-#,@' +$.E"#&' $0'
;-&"0AH' -#?' +$/"6/"+' /,J"?' ;,&4' +5"@,Z@' -??,6E"' +)@4' -+' Z.."0+D' \-&)0-.' +&-,#+' /-,#.C' @$/"' 10$/'
E"B"&-*."' 50$?)@&+K' ;-.#)&' +&-,#H' @-&"@4)H' $0@-#"L"' :G.@-##-' 6#@&$0,-AH' @)0@)/-H' 0$@$)H' .$B;$$?'
:W-"/-&$JC.)/'@-/5"@4,-#)/AH'@4,@$0C'v''

�' h,.+' -0"' /$0"' -#?' /$0"' -550"@,-&"?' *"@-)+"' "-+C' &$' -55.Cy' /$0"$E"0H' &4"C' -0"' #$&' Z./V1$0/,#B'
50$?)@&+' -#?' B,E"' -' +$Y' -#?' +,.<C' &$)@4' &$' ;$$?' 50$?)@&+D' N4"'/$+&' -550"@,-&"?' -0"' ?0C,#B' $,.+' ;4,@4'
4-0?"#')#?"0'&4"',#n)"#@"'$1'$JCB"#':&4"'/$+&'1-/$)+'-0"'n-J'$,.'-#?'N)#B'$,.AD'

�' m-0#,+4"+' -0"' ?,k"0"#&' 10$/' &4"' i' $&4"0' @-&"B$0,"+' $1';$$?' Z#,+4"+' *"@-)+"' $1' &4",0' Z./V1$0/,#B'
@4-0-@&"0,+6@+D' N4"C' -0"' /-?"' )5' $1' -' *,#?"0' :0"+,#' 10$/' #-&)0-.' $0,B,#' $0' +C#&4"6@A' -#?' -' +$.E"#&' 1$0'
o@$#E"C,#Bp' &4"'*,#?"0'-#?'"E"#&)-..C'-?F)+6#B'E,+@$+,&CD'N4"'E-0#,+4'Z./' ,+' 1$0/"?'*C'5$.C/"0,R-6$#'$1'
0"+,#+'$0'+,/5.C'*C'+$.E"#&+'"E-5$0-6$#H'-+'1$0'@"..).$+,@'E-0#,+4"+'-#?'+4"..-@+'@$//$#.C')+"?'*C'5"0,$?'
1)0#,+4,#B+'0"+&$0"0+D'N4"+"'&;$'.-+&'&C5"+'$1';$$?'Z#,+4"+'4-E"'-'0"?)@"?'Z./V1$0/,#B'"k"@&y'&4)+H';$$?'
+)01-@"+'.$$<'/$0"'+/$$&4'-#?'#-&)0-.'&4-#';,&4'+C#&4"6@'E-0#,+4"+D'

N4"'?,k"0"#@"'*"&;""#'E-0#,+4':&0-#+5-0"#&A'-#?'5-,#&':$5-X)"A',+'$#.C'?)"'&$'Z.."0+'-#?'5,B/"#&+'&4-&'
50$E,?"'$5-@,&C'&$'&4"'50$?)@&D'

m-0,$)+' -"+&4"6@' "k"@&+' @-#' *"' *0$)B4&' &$';$$?' Z#,+4"+' ,#' $0?"0' &$' $*&-,#' -#' -#@,"#&' -55"-0-#@"K'
@"0)+"H' @0-@<."?' -55"-0-#@"H' .-@X)"0,#BD' N4"+"';$$?' Z#,+4"+' 0"X),0"' +$54,+6@-&"?' &"@4#,@-.' <#$;."?B"D'
N0-?,6$#-.' +&-/5'E-0#,+4,#B' :�'70"#@4'5$.,+4A' ,+'?$)*&."++'$#"'$1' &4"'/$0"' +$54,+6@-&"?'E-0#,+4' &"@4#,@H'
*-0".C')+"?'&$?-C'*"@-)+"'$1',&+'E"0C'4,B4'@$+&H'-#?'-./$+&'$#.C')+"?'*C'5"0,$?'1)0#,+4,#B+'0"+&$0"0+D'

d^7^d^\3^QK'
eD'[)+q"'(-55"0H'3D'7-.B-C0"L"+VI"E"-)':s>>>AH'G0&+'?�G10,X)"':^?,6$#'a-..,/-0?AH'itf5D'
sD'[)+q"'!-0*,"0V[�.."0':effiAH'G0&+'?"'.-'3U&"'?�`E$,0"':3$.."@6$#+'?)'[)+q"'!-0*,"0V[)".."0H'q?,&")0'b"-#'

S-).'!-0*,"0AH's'E$.)/"+H'=ss5D'V'ssf5D'
iD'SD3D[D'b-#+"#'-#?'(D'3-0?$#':^?,&")0+A':s>>tAD'd"++$)0@"+'EqBq&-."+'?"'.�G10,X)"'&0$5,@-."'iD'3$.$0-#&+'"&'

&-#,#+' :N0-?)@6$#' ?"' K' S.-#&' d"+$)0@"+' $1' N0$5,@-.' G10,@-' iD' (C"+' -#?' &-##,#+H' 7$#?-6$#' SdhNGH'
c-B"#,#B"#H'S-C+V!-+'M'!-@<4)C+'S)*.,+4"0+H'I",?"#H'S-C+V!-+'M'3NGH'c-B"#,#B"#H'S-C+V!-+D'siu'5D'

=D' ND' W"0*,#,80"' :s>>rAH' S$.C@40$/,"+' +)0' *$,+' K' -550�&+' &0-?,6$##".+H' @$).")0+' z' Z#,6$#+' :3$.."@6$#' I"+'
G&".,"0+'?)'+-E$,0V1-,0"H'�?,+)?AH'e>g5D'

tD'SD'["++,#':s>eeAH'!$,+'K'B),?"'?"+'Z#,6$#+':3$.."@6$#'I-'!,*.,$&48X)"'?)'*$,+H'^?,6$#'.P`#q?,&"AH'ess5D'





�78



6*J2KLOV'BB'WBCXYC3'BCXYYZ'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''!O2MF'A+GO2E_'['O\]'

2'G\NWdhSh[^Nd`3'd^Q^Gd3W'h7'NW^'G(]IN'ShS]IGN`h\'G\('`NQ'GSSI`3GN`h\Q'`\'
Gd3W`N^3N]d^H'`\N^d`hdQ'G\('7]d\`N]d^'9'

`#BD'-0@4D'H37=2'G5W3w{&':S4D(DAH'[B0D'H37=2'y".3':S4D(DA'
("5-0&/"#&'$1'7)0#,&)0"H'("+,B#'-#?'W-*,&-&H'["#?".']#,E"0+,&C'!0#$H'_"/©?©.+<ª'iH'rei>>'!0#$H'3R"@4'

d"5)*.,@'
/-<$Etu|B/-,.D@$/'


N4,+'&4"+,+'1$@)+"+'$#'0"+"-0@4',#'&4"'Z".?'$1'-#&40$5$/"&0,@'/"-+)0"/"#&+'$1'&4"'-?).&'5$5).-6$#H',&+'

4,+&$0CH'*-+,@'@$#@"5&+'-#?'0"+"-0@4',&+".1H'@$#?)@&"?')#?"0'&4"'-)&4$0P+'."-?"0+4,5'$1'&4"'\`Q'50$F"@&'-&'&4"'
["#?".']#,E"0+,&C',#'!0#$D'
N4"'0"+"-0@4'0"+).&+'-#?' ,&+'-55.,@-6$#',#'&4"'
Z".?'$1' ,#&"0,$0+'-#?'1)0#,&)0"'+4$).?'*"')+"?'
&$' 0"E,+"' &4"' -0@4,&"@&)0-.' 5-L"0#+' -#?'
+&-#?-0?+' ?"-.,#B' ;,&4' &4"' 0".-6$#+' $#' &4"'
-J,+' *"&;""#' /-#' z' ,#&"0,$0' z' 1)0#,&)0"D' `&'
?"+@0,*"+' &4"' 0".-6$#+' $1' ,#?,E,?)-.'
5-0-/"&"0+H' -' 5"0+$#�+' 4",B4&' -#?' ;",B4&H'
&4",0'?"E".$5/"#&'?"5"#?,#B'$#'-B"'-#?'+"JH'
@$/5-0"+' &4"' 4",B4&' @)0E"' B0$;&4' ,#' 3R"@4'
5$5).-6$#'-#?',#'^)0$5"D'
' N4"' @)00"#&' E-.)"+' )+"?' ,#' -0@4,&"@&)0"'
*-+"?' $#' g>' C"-0+' $1' 0"+"-0@4' -0"' $)&?-&"?'
-#?' ?$' #$&' /""&' 50"+"#&' 5$5).-6$#D' W$;'
@4-#B"?' &4"' ?,/"#+,$#+' $1' /-#�' c4-&' -0"'
&4"' /-,#' ?,/"#+,$#-.' ?,k"0"#@"+' *"&;""#' -'
/-#' -#?' -' ;$/-#�' W$;' ,+' #"@"++-0C' &$'

@4-#B"'&4"'+"-6#B'1)0#,&)0"'&$'Z&'&4"'4)/-#'*$?C':-@@"56#B'!$?C'3$#+@,$)+'("+,B#'50,#@,5."+A�'
' N4"'0"+).&+'$1'&4"';$0<'+4$).?'+"0E"'-+'-'*-+,+'1$0'0"E,+,#B'&4"'"J,+6#B'&C5$.$B,@-.'50,#@,5."+'-#?'

+&-#?-0?+';,&4' 0"B-0?' &$'#";' 0"+).&+y' ,#' @$#@.)+,$#' &4"' -)&4$0'50$5$+"+' @$#@"5&)-.' @4-#B"+'$1' &4"'ZJ"?'
+@4"/"+',#'0".-6$#+'$1'/-#'-#?'1)0#,&)0"H',#&"0,$0'-#?'-0@4,&"@&)0"D'


d^7^d^\3^QK'
eD' !I«WGH'SD'G#&0$5$/"&0,"'¬"+<$+.$E"#+<q'5$5).-@"'$?'r'?$'tt'."&K'"+<$+.$E"#+<ª'+5-0&-<,ª?-'efutD'

S0-4-K'®m'QNmH'efurD'
sD' (IG!GIH'QD'\ª*C&"<H'¬.$E©<H'*C?."#¯D'S0-4-K'®+&-E'*C&$Eq'-'$?©E#¯'<).&)0CH'efgrD'egu'+D'
iD' b`dThmQT°H'(-#,".D'N©."+#ª'E±²<-'-'4/$&#$+&'/.-?±@4'/)¤³'E"'E©<)'eu´st'."&'E'?0)4q'5$.$E,#©'s>D'

+&$."µD'm$F"#+<q'R?0-E$&#,@<q'.,+&C'}$#.,#"~D's>>iH'0$¬D'Ill``H'¬D't'}@,&D's>eeV>rVet~H'+D'segVss>D'($+&)5#±''
=D' bhQ^SWOH'[D'b-<'0$+&$)'"²,D'\-6$#-.'a"$B0-54,@H'."?"#'s>>r'

�79

7,BD'eK'W",B4&'+&-#?,#B'5"0+$#K'?,k"0"#@"'*"&;""#'&4"'
E-.)"+'$1'&4"'st&4H't>&4'-#?'gt&4'5"0@"#6."'

7,BD'sK'Q)BB"+&"?'?,/"#+,$#-.'0-#B"'$1'4)/-#'4",B4&+'z'/"#'z';$/"#'V']\`Q^l':,#'@/A'1$0'+"-6#B'1)0#,&)0"'



tD' [G\(GIH'GD3D'N4"'+"-&"?'/-#K'4$/$'+"?"#+D'i0?'0"ED'"?D'T.-/5"#*$0BH'("#/-0<K'(-1#,-'S)*.,@-6$#+H'
efutD'`Q!\'ugVfusV>egeVfD''

rD' SG\^dhH'bD'VV'_^I\`TH'[D'W)/-#'?,/"#+,$#'j',#&"0,$0'+5-@"K'-'+$)0@"'*$$<'$1'?"+,B#'0"1"0"#@"'
+&-#?-0?+D'\";'O$0<K'c4,&#"C'I,*0-0C'$1'("+,B#H'efgfD'is>'+D'`Q!\'>VuteifV=tg=D'

gD' ®mh('(h'QN](`G'G\NdhShIha`^H'(^7`\`3^'h!hd]'G'(¶I¶3W'h!hd·'}$#.,#"~D'D'}@,&D's>eeV>rVet~D'
["&$?C'-#&0$5$.$B,@<q4$'E±R<)/)D'($+&)5#q''

uD' m`a\^dhm«H'b-#-D'Q&ª&#¯'R?0-E$&#¯'¸+&-EK'rD'3".$+&ª&#¯'-#&0$5$.$B,@<±'E±R<)/'}$#.,#"~D'gD'."?"#'s>>u'
}@,&D's>eeV>rVer~D'($+&)5#q''

fD' m`\TH'S"&"0D'3$/1$0&'-#?'?"+,B#K'50,#@,5."+'-#?'B$$?'50-@6@"D'!$@-'d-&$#K'3d3'S0"++H's>>tD'sfi'+D'`Q!\'
>Vu=fiVsui>VrD'+&0D'eigVe=tD

6*J2KLOV'BB'WBBXYY'3'BRXBCZ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-O2O'7+1EFK+F

2'[h(^d\'QSGIN`\a'9

)373'/C'L5I%2#52

("5-0&/"#&'$1'c$$?'Q@,"#@"'j'^#B,#""0,#BH'h0"B$#'Q&-&"']#,E"0+,&C''
eef'd,@4-0?+$#'W-..H'3$0E-..,+H'hd'fgiieH']QG''

+-0-D0$*,#+$#|$0"B$#+&-&"D"?)'

G.&4$)B4'&4"'&"0/'x+5-.6#BP' ,+' 0".-6E".C'#";H'&4"')+"'$1' 1)#B-.V+&-,#"?';$$?' ,#';$$?@0-Y'4-+'-' .$#B'
4,+&$0C',#'^)0$5"H'?-6#B'-+'1-0'*-@<'-+'&4"'e=>>+',#'`&-.,-#'`#&-0+,-+'-#?'/-0X)"&0CD'N4"'5-+&'&;"#&C'C"-0+'
4-E"' +""#' 0"+)0B"#@"' ,#' 5$5).-0,&C' $1' &4,+' &0-?,6$#-.' ;$$?' @$.$0,#BH' ;,&4' -' 0"#";"?' "/54-+,+' $#'
+6/).-6#B' +5"@,Z@' 1)#B-.' +5"@,"+' &$' 50$?)@"' +5-.&"?' ;$$?' 1$0' @$//"0@,-.' +-."+D' (,0"@&' ,#$@).-6$#' $1'
+$)#?';$$?';,&4'.,E"'1)#B,'4-+'/"&';,&4'.,/,&"?'+)@@"++H'-.&4$)B4'&4,+'/"&4$?'$1'50$?)@,#B'+5-.&"?';$$?'
0"/-,#+'&4"'/$+&'5$5).-0D'G'/)@4'1-+&"0'-#?'/$0"'0".,-*."'/"&4$?H'4$;"E"0H'4-+'0"@"#&.C'*""#'?"E".$5"?'
1$0' ,#?)@"?' +5-.6#B' ;4"0"*C' <#$;#' +5-.6#B' 1)#B,' -0"' B0$;#' $#' ",&4"0' +5"@,-.,R"?' S"&0,' 5.-&"+' )#?"0'
.-*$0-&$0C'@$#?,6$#+'$#',#'.,X),?'@).&)0"+';,&4$)&'-B-0D'GY"0'B0$;&4'&4"'1)#B-.'5,B/"#&+'-0"'@$.."@&"?'-#?'
"J&0-@&"?')6.,R,#B'?,@4.$0$/"&4-#"':(3[AH'-#?'&4"#'5,B/"#&+'0"-55.,"?')+,#B'50"++)0"'&0"-6#B':7,B'eA'$0'
?,0"@&'-55.,@-6$#':7,B'sAD'N4"+"'#";'/"&4$?+'4-E"'&)0#"?'+5-.6#B'10$/'-'+"E"0-.'C"-0'50$@"++'&$'$#"'&4-&'
&-<"+'+"E"0-.'4$)0+D'!$&4'-55.,@-6$#'/"&4$?+'B,E"'/)@4'/$0"'@$#&0$.'&$';4"0"'&4"'5,B/"#&+'*,#?'$#'&4"'
;$$?' &4-#';,&4' +&-#?-0?' 1)#B-.' ,#$@).-6$#+H' -#?' ?$' #$&' 0"+).&' ,#' -#C' &C5"' $1' ;$$?' +&0)@&)0-.' ?-/-B"D'
G.&4$)B4'&"+6#B'$1'&4,+'&C5"'$1'+5-.6#B'4-+'#$&'C"&'*""#'?$#"'$#'-'.-0B"'+@-."H',&'4$.?+'+&0$#B'5$&"#6-.'#$&'
$#.C' 1$0' )+"' ,#' @$//"0@,-.V."E".' +5-.6#BH' *)&' -.+$' 1$0' @$.$0-6$#' $1' #";'/"?,-H' +)@4' -+' 5-,#&H' B.-++H' -#?'
&"J6."+D

80

7,B)0"'s'z'(,0"@&'-55.,@-6$#'$1'1)#B-.'
5,B/"#&+'&$'-'&)0#"?'*$;.'

7,B)0"'e'z'7)#B-.'5,B/"#&+'-55.,"?'E,-'50"++)0"'&0"-6#BD'I"YK'
G*,"+'50$@"0-';,&4'&4"'B0""#'+&-,#'$1'34.$0$@,*$0,-'+55Dy'
/,??."K'S,#)+'@$#&$0&-';,&4'C"..$;'+&-,#'$1'Q@C&-.,?,)/'
B-#$?"0/$54&4$0)/y'0,B4&K'S,#)+'@$#&$0&-';,&4'&4"'5,#<'

+&-,#'$1'Q@C&-.,?,)/'@)*$,?")/''



Notes 


¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

�81



¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

�82



¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

�83



¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡'

¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡

�84


