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!-".-&K%/$%/ (-./#8#$+ 4%%( +/+ K-"H%8%/ 4%/$%( ;-4%( *%8%& K-"K%$%+ %4;-.: '%8%6 4%() %4;-.

L%+() +/(-"/-(< L%/$ &-&)/$.+/.%/ )/(). (-"6)K)/$ .-4-8)")6 *)/+% (%/;% K%(%4 ")%/$ *%/ M%.():
7-/$%/ +/(-"/-( %.%/ &-&)*%6.%/ )/(). 4%8+/$ K-"K%$+ +/1#"&%4+ *+$+(%8 L%/$ *%;%( K-"K-/(). (-.4<
$%&K%"< %)*+# &%);)/ 3+*-#: '-8%+/ .-&)*%6%/ L%/$ *+(%M%".%/< (-/()/L% %*% %/J%&%/ .-%&%/%/
L%/$ *+6%*%;+ 4-;-"(+ &-/$%.4-4 +/1#"&%4+ L%/$ K).%/ &-/H%*+ 6%./L%: 7-/$%/ %*%/L% "-4+.#
(-"4-K)( ;-"8) *+K)%( 4-K)%6 &-.%/+4&- )/(). &-/$%(%4+ %/J%&%/ .-%&%/%/: N-8+/*)/$+ *%(% *+$+(%8
&-/$$)/%.%/ -/."+;4+ (-.4 K+%4% &%4+6 &-/$)/*%/$ .-J)"+$%%/ K%$+ ;+6%. L%/$ &-8+6%(/L%: O8-6
.%"-/% +() +/1#"&%4+ ;-"8) *+4%&%".%/ .- &-*+% (-"(-/():

')KH-. *%8%& ;-/-8+(+%/ +/+ L%+() K%$%+&%/% &-/$+&;8-&-/(%4+.%/ 4(-$%/#$"%1+ )/().
&-/$%&%/.%/ *%(% &-/$$)/%.%/ &-(#*- %&#'( '$)*$+$,#*( -$( *%/ %$*&#. ,/*).0&*($#% )&*&.#(/.1
,%6%; ;-/-8+(+%/ *+&)8%+ *%"+ ;-/$)&;)8%/ *%(% *+8%.).%/ *-/$%/ &-(#*- 4()*+ ;)4(%.%< -./2'$*)
*%/ .0**$*) ;"#$"%& 4(-$%/#$"%1+: ,%6%;%/ *%8%& ;-/$-&K%/$%/ %;8+.%4+ +/+ &-8+;)(+ %/%8+4+4
4+4(-&< %/%8+4% .-K)()6%/< ;-"%/J%/$%/ 7P7 =3#(# 4%/2 3$#).#"B< ;-"%/J%/$%/ %/(%"&).%<
+&;8-&-/(%4+ ;"#$"%& *%/ ;-/$)H+%/ 4+4(-& &-/$$)/%.%/ -%#,5 -/6 (&'( *%/ #%78# (&'(:

Q%4+8 *%"+ ;-/-8+(+%/ +/+ %*%8%6 4-K)%6 %;8+.%4+ 10$OO%2"$O%$ P+0O%$)O#%(, &P2 Q%$ &RO
"$+"- 10$O%*%$%$ Q%+% Q)-"*0$ 1%Q% (,&0 O%*2%#L%/$ *%;%( *+$)/%.%/ )/(). &-/L-&K)/L+.%/
+$%& *#.)&-/K-"1#"&%( :*#J *%/ :*#JR .- *%8%& 4-K)%6 +$%& $%&K%" K-"1#"&%( K+(&%; *-/$%/
&-/$$)/%.%/ ;%44M#"*: Q%4+8 )H+ J#K% &-/)/H)..%/ K%6M% %;8+.%4+ +/+ &%&;) &-8%.).%/ ;"#4-4
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L%+() +/(-"/-(< L%/$ &-&)/$.+/.%/ )/(). (-"6)K)/$ .-4-8)")6 *)/+% (%/;% K%(%4 ")%/$ *%/ M%.():
7-/$%/ +/(-"/-( %.%/ &-&)*%6.%/ )/(). 4%8+/$ K-"K%$+ +/1#"&%4+ *+$+(%8 L%/$ *%;%( K-"K-/(). (-.4<
$%&K%"< %)*+# &%);)/ 3+*-#: '-8%+/ .-&)*%6%/ L%/$ *+(%M%".%/< (-/()/L% %*% %/J%&%/ .-%&%/%/
L%/$ *+6%*%;+ 4-;-"(+ &-/$%.4-4 +/1#"&%4+ L%/$ K).%/ &-/H%*+ 6%./L% K%6.%/ 4%&;%+ &-/L-K%".%/
3+")4: 7-/$%/ %*%/L% "-4+.# (-"4-K)( ;-"8) *+K)%( 4-K)%6 &-.%/+4&- )/(). &-/$%(%4+ %/J%&%/
.-%&%/%/ %(%) &-8+/*)/$+ *%(%T*%(% *+$+(%8 *%"+ 6%8 L%/$ K-"()H)%/ )/(). &-/$$%/$$) K%6.%/
&-")4%./L% UEV:

7%8%& 4-K)%6 $%&K%" *%;%( (-"4+"%( K%/L%. &%./% L%/$ K-"K-*% K%$+ #"%/$ L%/$ &-8+6%(/L%<
4-6+/$$% 4-(+%; #"%/$ %.%/ &-&+8+.+ %"$)&-/ L%/$ K-"&%J%&T&%J%& 4-4)%+ *-/$%/ %;% L%/$
*+4+&;)8.%/ #8-6 ;-&+.+"%//L% 4-/*+"+: 7+4+4+ 8%+/ %*% $%&K%" L%/$ &-&%/$ *+;-"4+%;.%/ #8-6
;-&K)%(/L% %$%" ;-/+.&%( $%&K%" *%;%( &-/$%"(+.%/ 4%() $%&K%" &-/H%*+ *)% %(%) 8-K+6 %"(+ L%/$
K-"K-*%: Q%8 (-"4-K)( K%/L%. *+H)&;%+ *%8%& .-6+*);%/ /L%(%< *+&%/% $%&K%" *+H%*+.%/ 4-K)%6
&-*+% ;-&K-8%H%"%/ K%6.%/ &-*+% ;"#&#4+ 4)%() ;"#*).: W-"*%4%".%/ ;-"K-*%%/ %"$)&-/ (-/(%/$
$%&K%" (-"4-K)( *%/ (+*%. 6%/L% 4-.-*%" &-/+.&%(+ $%&K%"< &%.% $%&K%" +() H)$% K+4% *+H%*+.%/
4-K%$%+ &-*+% )/(). &-/L-&K)/L+.%/ 4-4)%() *+ *%8%& $%&K%" (-"4-K)(: '-4)%() *%8%& 6%8 +/+ *%;%(
*+.%(%.%/ 4-K%$%+ $*+/."#($/* 8$>>$*)< %(%) L%/$ 4-"+/$ *+4-K)( *-/$%/ ;-/L-&K)/L+%/ +/1#"&%4+ .-
*%8%& &-*+% 8%+/ 4-;-"(+ $%&K%":
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7-/$%/ &)/J)8/L% $*+/."#($/* 8$>>$*) (-"4-K)(< &%.% *%;%( *+8%.).%/ ;-/L+4+;%/ +/1#"&%4+
"%6%4+% .- *%8%& 4%() $%&K%": N-(#*- +/+ (-/()/L% (+*%. &-/%"+. ;-"6%(+%/ 4-6+/$$% &-*+%
;-/%&;)/$ L%/$ &-&K%M% ;-4%/ (+*%. &-/+&K)8.%/ .-J)"+$%%/ K%$+ ;+6%. .- (+$%: 2/().
&-/$-(%6)+ +/1#"&%4+ "%6%4+% L%/$ 4)*%6 *+4+4+;.%/ .- *%8%& $%&K%" H)$% &-&-"8).%/ &-.%/+4&-
L%/$ %.%/ K%/L%. &-&%.%/ M%.(): Q%8 +/+ (-/()/L% %.%/ K-"K-*% H+.% +/1#"&%4+ 6%/L% *+8%.).%/
*-/$%/ -/."+;4+ (-.4 4%H% L%/$ %.%/ &-/$)/*%/$ .-J)"+$%%/ K%$+ ;-/-"+&%/L%: O8-6 .%"-/% +()
+/1#"&%4+ ;-"8) *+4%&%".%/ .- &-*+% (-"(-/() U?V:

'(-$%/#$"%1+ %*%8%6 +8&) &-/L-&K)/L+.%/ (-.4 ;%*% &-*+% 8%+/ L%/$ (-8%6 %*% 4-6+/$$% (-.4
L%/$ (-"4-&K)/L+ &-/L%() *-/$%/ &-*+% +(): N-*+% (-&;%( ;-/L-&K)/L+%/ ;-4%/ (-"4-&K)/L+ *%;%(
K-");% &-*+% (-.4< $%&K%"< %)*+# %(%) 3+*-#: '(-$%/#$"%1+ L%/$ .)%( &-&+8+.+ 4+1%( &-*+% L%/$ (-8%6
(-"(%/%& (-.4 (-"4-&K)/L+ 4)8+( *+K-*%.%/ *-/$%/ &-*+% %48+ /%&)/ (-.4 (-"4-&K)/L+ (-(%; *%;%(
*+-.4("%4+ UCV:

'%8%6 4%() &-(#*- 4(-$%/#$"%1+ ;%*% &-*+% $%&K%" &+4%8/L% *-/$%/ &-/$)K%6 /+8%+ 9&#'(
:$)*$+$,#*( ;$( =X'WB ;%*% -?(& +/(-/4+(%4 ;+.4-8 *-/$%/ (-.4 L%/$ +/$+/ *+4-&K)/L+.%/: N-(#*- X'W
+/+ &-&%/1%%(.%/ K%/L%./L% M%"/% ;%*% &-*+% $%&K%" K+(&%; ?A K+( L%/$ (-"4)4)/ 8-K+6 *%"+ EY H(
M%"/%: '-K-8)& *+4+4+;.%/ .- *%8%& (+%; K+( (-"%.6+" .#&;#/-/ (+%; M%"/%< (-/()/L% 7%#$*(&6( %.%/
*+-/."+;4+ *-/$%/ .)/J+ L%/$ *+K%/$.+(.%/ (-"8-K+6 *%6)8) 4-6+/$$% &-/$6%4+8.%/ ,$78&.(&6(:

W-"*%4%".%/ +/1#"&%4+ *+%(%4< &%.% %.%/ *+K)%( 4-K)%6 $%K)/$%/ *-/$%/ &-/-"%;.%/ &-(#*-
X'W *%/ XZ[ L%/$ *+K-/(). .-*%8%& ,)$%4 5.6+" )/(). &-/L-8-4%+.%/ 4()*+ *+ 2/+3-"4+(%4 56&%*
7%68%/ *-/$%/ H)*)8 \!-/$$%K)/$%/ '(-$%/#$"%1+ X'W 7%/ XZ[ 2/(). !-/$%&%/%/ 7%(% 7#.)&-/
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S"+;(#$"%1+ %*%8%6 +8&) 4-.%8+$)4 4-/+ )/(). &-/H%$% .-"%6%4+%%/ ;-4%/< *%(% %(%) +/1#"&%4+

*-/$%/ J%"% &-/L%&%".%//L% &-/H%*+ K-/(). (-"4%/*+ L%/$ (+*%. &-&;)/L%+ &%./% U?V: 5*% H)$%
;-/$-"(+%/ 8%+/ K%6M% ."+;(#$"%1+ %*%8%6 +8&) L%/$ &-&;-8%H%"+ (-./+.T(-./+. &%(-&%(+.% L%/$
K-"6)K)/$%/ *-/$%/ %4;-. .-%&%/%/ +/1#"&%4+ 4-;-"(+ .-"%6%4+%%/< +/(-$"+(%4 *%(%< 4-"(% #(-/(+.%4+:
7-1+/+4+ +/+ &)/$.+/ J#J#. ;%*% &%4% 8%8) *+&%/% ."+;(#$"%1+ *+$)/%.%/ )/(). .-%&%/%/
.#&)/+.%4+ ;-/(+/$ 4-;-"(+ .#&)/+.%4+ *+ .%8%/$%/ &+8+(-"< *+;8#&%( *%/ &%(%T&%(%: ^%&)/ 4%%( +/+
."+;(#$"%1+ 8-K+6 *%"+ 4-.-*%" 7.$@#,?< (-(%;+ H)$% )/(). ()H)%/ *%(% $*(&).$(?< #0(8&*($,#($/* *%/ */*A
.&70>$#($/*: ,+*%. 4-&)% %4;-. .-%&%/%/ +/1#"&%4+ *+(%/$%/+ #8-6 ."+;(#$"%1+: U?V
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'(-$%/#$"%1+ %*%8%6 (-./+. &-/L-&K)/L+.%/ 4)%() +/1#"&%4+ L%/$ "%6%4+% %(%) 4-/4+(+1 ;%*%

4)%() &-*+% ;-"%/(%"% %$%" (+*%. (-"8+6%( 4-;-"(+ 4-&-4(+/L%: S%(% 4(-$%/#$"%1+ *+%&K+8 *%"+ K%6%4%
L)/%/+ L%+() :(&)#*/' =&-/L-&K)/L+.%/B *%/ =.#7(/' =&-/)8+4B UAV: 7-/$%/ &-/$$).%/
4(-$%/#$"%1+< ;-4%/ "%6%4+% *%;%( *+4+4+;.%/ .- *%8%& 4-K)%6 &-*+% L%/$ (+*%. &-/J)"+$%.%/ *%/
&-/$+"+&/L% (%/;% %*% 4-#"%/$ ;)/ L%/$ &-/$-(%6)+ .-K-"%*%%/ ;-4%/ (-"4-K)(:

3ST D,+#% :%*2%#
3STS5 E)$P01 D,+#% :%*2%#

Z+("% $%&K%" %*%8%6 *%(% L%/$ *+(%&;+8.%/ *%8%& K-/(). $%&K%" 4-6+/$$% &-&+8+.+ %"(+
(-"(-/(): '-K)%6 J+("% $%&K%" &-/L+&;%/ *%(% K-");% K+( L%/$ *%;%( *+&-/$-"(+ #8-6 &%/)4+% *-/$%/
3+4)%8+4%4+ K+( (-"4-K)( ;%*% .%/3%4 &-/H%*+ $%&K%": !-/$#8%6%/ L%/$ *%;%( *+8%.).%/ (-"6%*%; J+("%
$%&K%" %/(%"% 8%+/ %*%8%6 &-/%&;+8.%/ K-/(). $%&K%"< &-8%.).%/ ;-")K%6%/ (-"6%*%; $%&K%"
=$"#)& &>$($*)B< *%/ ;-/J-(%.%/ J+("% $%&K%" .- %(%4 &-*+% K-");% .-"(%4:

Z+("% $%&K%" (-"*+"+ *%"+ ;+.4-8T;+.4-8 K-").)"%/ .-J+8 L%/$ &-&K-/(). 4-K)%6 K-/().
$%&K%" L%/$ *%;%( *+8+6%( #8-6 &%(% &%/)4+%: S-;%*%(%/ ;+.4-8T;+.4-8 L%/$ %*% *%8%& $%&K%" +/+
*+4-K)( *-/$%/ "-4#8)4+: '-&%.+/ K-4%" "-4#8)4+ &%.% .)%8+(%4 $%&K%" *%"+ J+("% $%&K%" (-"4-K)(
4-&%.+/ K%+.:
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3STS3 @01#0P0$+%P, D,+#% :%*2%#
!%*% J+("% $%&K%"< *%(% L%/$ %*% *+"-;"-4-/(%4+.%/ *%8%& K-/(). &%("+.4: N%("+.4 (-"4-K)(

K-").)"%/ 4-4)%+ *-/$%/ ).)"%/ H)&8%6 ;+.4-8/L%: 9+.% 4)%() J+("% $%&K%" &-&+8+.+ ).)"%/ E>>RE>>
;+.4-8< &%.% &%("+.4 L%/$ &-"-;"-4-/(%4+.%/ J+("% $%&K%" (-"4-K)( &-&+8+.+ *+&-/4+ E>>RE>>: '-(+%;
-8-&-/ &%("+.4 (-"*+"+ *%"+ K+(TK+( M%"/% L%/$ &-/L)4)/ ;+.4-8 (-"4-K)(:

9+.% ;%*% 4-K)%6 J+("% $%&K%" *-/$%/ M%"/% 6+(%&T;)(+6 *%/ K-").)"%/ E>R_ ;+.4-8
*+*-1+/+4+.%/ K%6M% K+( > &-/%/*%.%/ M%"/% ;+.4-8 ;)(+6 *%/ K+( E &-");%.%/ "-;"-4-/(%4+ M%"/%
;+.4-8 6+(%&< &%.% J#/(#6 "-;"-4-/(%4+ &%("+.4 N *%/ $%&K%" *%"+ J+("% $%&K%" (-"4-K)( *%;%( *+8+6%(
;%*% [%&K%" E U_V:

[%&K%" E: `-;"-4-/(%4+ Z+("% [%&K%" *%8%& N%("+.4 UDV
3STST U%#$% 7%Q% D,+#% :%*2%#

Z+("% $%&K%" &-&+8+.+ K-K-"%;% H-/+4 J%"% ;-M%"/%%/: ,+%; H-/+4 ;-M%"/%%/ +/+ &-&+8+.+
.%"%.(-"+4(+. &%4+/$T&%4+/$: 9-/+4 ;-M%"/%%/ +/+ &-&K-"+.%/ ;-/$%")6 ;%*% J+("% $%&K%" 4-6+/$$%
&-&+8+.+ H)&8%6 M%"/% L%/$ K-"K-*% =;-"K-*%%/ .)%8+(%4 M%"/%B *%/ ;-/$%")6 ;%*% ).)"%/
*#.)&-/:

3SV B0%P+ /,O$,(,R%$+ <,+
9&#'( :$)*$+$,#*( ;$( &-");%.%/ &-(#*- 4(-$%/#$"%1+ L%/$ ;%8+/$ 4-*-"6%/%: 2/().

&-/H-8%4.%/ &-(#*- +/+ ;-"8) &-/$$)/%.%/ J+("% $%&K%" 4-K%$%+ ,/@&.(&6(: '-(+%; 7$6&% *+ *%8%&
$%&K%" K-").)"%/ E 4%&;%+ C -?(&: !%*% 4)4)/%/ K+( *%8%& 4-K)%( -?(&B %*%K+( L%/$ ;%8+/$ K-"%"(+
=C/'( :$)*$+$,#*( ;$(D *%/ K+( L%/$ .)"%/$ K-"%"(+ E9&#'( :$)*$+$,#*( ;$(D: N+4%8/L% ;%*% KL(-
E>>EEE>>< K+( (-"%6+" L%/$ *+$%"+4 K%M%6+ &-");%.%/ K+( X'W: W+( L%/$ J#J#. )/(). *+$%/(+ *-/$%/
K+( ;-4%/ %*%8%6 K+( X'W< 4-K%K &#*+1+.%4+ 6%/L% &-/$)K%6 /+8%+ KL(- (-"4-K)( 4%() 8-K+6 (+/$$+ %(%)
4%() 8-K+6 "-/*%6 U?V:

Z#/(#6 ;-/$$)/%%/ &-(#*- X'W ;%*% $%&K%" K+(&%; ?A K+(< *+%&K+8 4-K)%6 *%-"%6 L%/$
&-&+8+.+ (+$% ;+.4-8< *+&%/% &%4+/$T&%4+/$ ;+.4-8 &-&+8+.+ ?A K+( *%(% L%/$ (-"*+"+ *%"+ F K+( M%"/%
&-"%6< F K+( M%"/% 6+H%) *%/ F K+( M%"/% K+"): !-4%/ L%/$ *+4+4+;.%/ %*%8%6 4-K)%6 .%"%.(-" a%b<
*-/$%/ K+8%/$%/ 5'Z00/L% %*%8%6 D@ %(%) >EE>>>>E *%8%& 1#"&%( K+/-": Q%4+8 *%"+ ;-/L+4+;%/
*+()/H)..%/ *-/$%/ K+( L%/$ K-"$%"+4 K%M%6 4-K%$%+ K+( ;-4%/< *+&%/% K+( L%/$ *+J-(%. (-K%8 %*%8%6
K+( L%/$ K-")K%6 4-;-"(+ L%/$ (-"8+6%( ;%*% [%&K%" ?:
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[%&K%" ?: !"#4-4 !-/L+4+;%/ *-/$%/ N-(#*- X'W
5.+K%( *%"+ ;-/L+4+;%/ +/+ %*%8%6 K-"(%&K%6 %(%) K-".)"%/$/L% /+8%+ M%"/% (-"(-/() ;%*% ;+.4-8

(-"4-K)( 4-K-4%" E K+( *%/ &%/)4+% (+*%. *%;%( &-/*-(-.4+ ;-")K%6%/ L%/$ 4-.-J+8 +/+: O8-6 .%"-/%
-1-. ;-")K%6%/ L%/$ .-J+8< &-(#*- X'W &-");%.%/ &-(#*- L%/$ ;%8+/$ ;#;)8-" *+$)/%.%/: 5.%/
(-(%;+ $%&K%" 6%4+8 ;-/L+4+;%/ +/+ (+*%. (%6%/ (-"6%*%; &%/+;)8%4+ $%&K%"< 4-;-"(+ &-/$)K%6 ).)"%/
"-4#8)4+ $%&K%" %(%) ;-/$)K%6%/ 1#"&%( $%&K%" .- *%8%& 1#"&%( 8%+/: !-"8%.)%/ *-&+.+%/ %.%/
&-")4%. K+(TK+( ;-4%/ *+*%8%&/L%< 4-6+/$$% ;-4%/ (+*%. *%;%( *+K%J% .-&K%8+ U?V:

3SK E#,1+)O#%(, BD:
!-&K%/$.+( K+8%/$%/ %J%. .#/$")-/T8%/H%" =XZ[B %*%8%6 4%8%6 4%() ;-&K%/$.+( K+8%/$%/ %J%.

(-"()% *%/ 4%/$%( (-".-/%8: XZ[ *+*-1+/+4+.%/ *%8%& "-8%4+ "-.)"-/4 6*c=#6/TEd-B &#* "L%/$ *%8%& 6%8
+/+<

6*c K+8%/$%/ %J%. .-T/ *%"+ *-"-(/L%
6/TEc K+8%/$%/ %J%. 4-K-8)&/L%
# c 1%.(#" ;-/$%8+
- c +/J"-&-/(
" c &#*)8)4
S-)/$$)8%/ XZ[ (-"8-(%. ;%*% .-J-;%(%//L% *%/ 6%/L% &-&K)()6.%/ 4-*+.+( #;-"%4+ K+(:

7%8%& .%4)4 +/+ XZ[ *+$)/%.%/ )/(). &-&K%/$.+(.%/ K+8%/$%/ %J%. *%"+ .)/J+ L%/$ %.%/ *+ eO`
.%/ *-/$%/ 7%#$*(&6(: U?V

!"# $%&% '()* $+%,-%.
3#(# 4%/2 3$#).#" =7P7B &-");%.%/ *+%$"%& L%/$ &-/$)/%.%/ /#(%4+T/#(%4+ %(%) 4+&K#8T

4+&K#8 )/(). &-/$$%&K%".%/ 4+4(-& H%"+/$%/ .-"H% %/(%" 1)/$4+T1)/$4+ L%/$ K-"6)K)/$%/ 4%() 4%&%
8%+/ *-/$%/ %8+"%/ *%/ ;-/L+&;%/%/ *%(% UYV: 7P7 4-"+/$ *+$)/%.%/ )/(). &-/$$%&K%".%/ 4)%()
4+4(-& L%/$ (-8%6 %*% %(%) 4+4(-& K%") L%/$ %.%/ *+.-&K%/$.%/ 4-J%"% 8#$+.% (%/;%
&-&;-"(+&K%/$.%/ 8+/$.)/$%/ 1+4+. *+&%/% *%(% (-"4-K)( &-/$%8+" %(%) *+&%/% *%(% (-"4-K)( %.%/
*+4+&;%/: '%8%6 4%() .-)/()/$%/ &-/$$)/%.%/ *+%$"%& %8+"%/ *%(% %*%8%6 &-&)*%6.%/ ;-&%.%+
L%/$ .)"%/$ &-/$)%4%+ K+*%/$ J#&;)(-" )/(). &-/$-"(+ 4+4(-& L%/$ %.%/ *+.-"H%.%/:

7P7 (-"*+"+ *%"+ *+%$"%& .#/(-.4 =,/*(&6( >$#).#"B *%/ *+%$"%& "+/J+ E%&@&% >$#).#"B: 7+%$"%&
.#/(-.4 %*%8%6 *+%$"%& L%/$ (-"*+"+ *%"+ 4)%() ;"#4-4 *%/ &-/$$%&K%".%/ ")%/$ 8+/$.); 4)%()
4+4(-&: 7+%$"%& .#/(-.4 &-");%.%/ 8-3-8 (-"(+/$$+ *%"+ 7P7 L%/$ &-/$$%&K%".%/ 4-8)")6 $*70( .-
4+4(-& %(%) /0(70( *%"+ 4+4(-&: 7%8%& *+%$"%& .#/(-.4 K+%4%/L% 6%/L% %*% 4%() ;"#4-4: ,+*%. K#8-6
%*% '(/.& *%8%& *+%$"%& .#/(-.4: 7+%$"%& "+/J+ %*%8%6 *+%$"%& L%/$ &-/$)"%+.%/ ;"#4-4 %;% L%/$
%*% *%8%& *+%$"%& 8-3-8 *+ %(%4/L%:

3SN E)$W0#P,
P)/$4+ L%/$ *+$)/%.%/ )/(). &-/$#/3-"4+ /+8%+ +/(-/4+(%4 ;+R-8 L%/$ &%4+6 K-");% %/$.%

*-4+&%8 &-/H%*+ %/$.% K+/-" 4-8%+/ +() H)$% *+$)/%.%/ )/(). &-/$.#/3-"4+ .#*- 5'Z00 *%"+ ;-4%/
&-/H%*+ %/$.% K+/-" U@V: P)/$4+ L%/$ *+$)/%.%/ )/(). &-/$.#/3-"4+ %/$.% K+/-" &-/H%*+ %/$.%
*-4+&%8 *%8%& &-/-/().%/ /+8%+ +/(-/4+(%4 ;+.4-8 L%/$ (-8%6 *+)K%6< 4-8%+/ +() H)$% *+$)/%.%/ *%8%&
&-/$.#/3-"4+ /+8%+T/+8%+ ;%8-( L%/$ &-/)/H)..%/ K%"+4 *%/ .#8#& &-/H%*+ %/$.% *-4+&%8 )/().
&-/$-(%6)+ K%"+4 *%/ .#8#& (-"%.6+" ;-4%/ *+4+4+;.%/: S-$)/%%/ 8%+/ *%"+ 1)/$4+ *-4+&%8 *%8%&
4(-$%/#$"%1+ L%./+ &-/$.#/3-"4+ K+/-" &-/H%*+ *-4+&%8 L%/$ %.%/ &-/)/H)..%/ .#*- 5'Z00 ;-4%/:

3SJ <'>
W+( %*%8%6 4-K)%6 *+$+(%8 *%"+ 4+4(-& K+8%/$%/ K+/%"L =-$*#.? *0"&.#% '?'(&"B< L%+() 4+4(-&

K+8%/$%/ K-"K%4+4 ?1 ;$*#.? >$)$(' +/+ 6%&;+" 4-8%8) *+$)/%.%/ 4-K%$%+ *%4%" ;-"6+()/$%/ .-&%&;)%/
&-/%&;)/$ ;%*% &-*+% ;-/L+&;%/ *%(% ='(/.#)&B< ;-"6+()/$%/ 4-J%"% *+$+(%8 *%/ ;-&K-8%H%"%/ (-#"+
+/1#"&%4+ 4-J%"% *+$+(%8: '-K)%6 K+( *%"+ 4(#"%$- %*%8%6 8%.4%/% 4-K)%6 4%.8%" 8%&;) =%$)8( '2$(,8B
L%/$ K+4% *+6+*);.%/ *%/ *+&%(+.%/ UFV:



!"#$%& '$()#*%+,-%. /01+0*20# 3456

%

!"/ 01&2
2/(). 8-K+6 &-&K-"+ %"(+< K+( *+ %(%4 4-8%/H)(/L% *+$%K)/$ =*+.#&K+/%4+.%/ /+8%+T/+8%+/L%B *%/

4%8+/$ K-"(%8+%/ =J#""-4;#/*-/J-B L%/$ *+4-K)( *-/$%/ KL(-: '-*-"6%/%/L%< .)&;)8%/ K+( L%/$
&-&K-/(). 4-K)%6 +/1#"&%4+ *+4-K)( *-/$%/ KL(-: 04(+8%6 KL(- H)$% *+$)/%.%/ 4-K%$%+ 4%()%/ (-".-J+8
%8%&%( =%**"-44B *+ &+."#;"#4-4#" UFV:

3S54 ;/D''
'%() -?(& *%;%( *+.%(%.%/ 4-K%$%+ 4-K)%6 .%"%.(-" =4-;-"(+ 4-K)%6 6)")1< 4-K)%6 %/$.%< %(%)

4-K)%6 (%/*% K%J%B: ,-(%;+< .%"-/% 4%() -?(& &-");%.%/ 4-.)&;)8%/ *%"+ -$(< &%.%< .#&K+/%4+ L%/$
4-;-"(+ %;% *%"+ -$( L%/$ %.%/ &-&K-/(). 4-K)%6 -?(& f: ,-/() 4%H%< 6%8 +/+ &-&-"8).%/ .-4-;%.%(%/
*%"+ K-K-"%;% ;-/$$)/% =;+6%. L%/$ (-".%+(B:'%8%6 4%()/L%< &-/$6%4+8.%/ .-4-;%.%(%/ L%/$
&-&)/J)8.%/ .#*- 5'Z00 =5&-"+J%/ '(%/*%"* Z#*- 1#" 0/1#"&%(+#/ 0/(-"J6%/$-B L%+() 4+4(-&
;-/$.#*-%/ L%/$ K-"K%4+4 ;%*% %8;%K-( 0/$$"+4: 5'Z00 *+4-;%.%(+ ;%*% (%6)/ EDYA #8-6 5&-"+J%/
'(%/*%"* 544#4+%(+#/ UFV:

TS ;9;B'/'/ C;9 78@;9D;9:;9

TS5 /"2X0- 70$0&,+,%$
')KL-. ;-/-8+(+%/ +/+ %*%8%6 K%$%+&%/%&-/$$%K)/$.%/ 4(-$%/#$"%1+ X'W *%/ XZ[ )/().

;-/$%&%/%/ *%(% *#.)&-/ ;%*% 1+8- $%&K%"< *%8%& 4-K)%6 ;"#$"%& %;8+.%4+ &-/$$)/%.%/ K%6%4%
;-&"#$"%&%/ W#"8%/* 7-8;6+ @:W-K-"%;% K%6%/ ;-/-8+(+%/ L%/$ %.%/ *+$)/%.%/ *%8%& ;-/-8+(+%/ +/+
4-;-"(+< 1++8- *%(% %(%) ;-4%/ L%/$ %.%/ *+4+4+;.%/: 4$%& L%/$ %.%/ *+H%*+.%/ 4-K%$%+ K%6%/ ;-/-8+(+%/
L%+() +$%& *%(% %(%) ;-4%/ K-"1#"&%( :*#J %(%) :*#JR:4$%& $%&K%" L%/$ *+$)/%.%/ 4-K%$%+ &-*+%
;-/L+4+;%/ *%(% %(%) ;-4%/: 4$%& $%&K%" (-"4-K)( *%;%( K-"1#"&%( :K&;: N-(#*- 4(-$%/#$"%1+ *%8%&
;-/L+4+;%/ ;-4%/ &-/$$)/%.%/ &-(#*- X'W *%/ XZ[:S-%&%/%/ ;%*% 4%%( ;-/L+4+;%/ ;-4%/
.-*%8%& +$%& $%&K%" &-/$$)/%.%/ .)/J+:

!-"(+&K%/$%/ ;-/-8+(+%/ +/+ &-/$$)/%.%/ )/4)" &)8(+&-*+% 4-;-"(+ +$%& $%&K%" L%/$ *+4+4+;+
;-4%/ L%+() %$%" ;-4%/ %(%) *%(% L%/$ %.%/ *+4%&;%+.%/ *%;%( (-"4-&K)/L+ *-/$%/ %&%/ 4-"(% *%;%(
(-".%&)18%4- *-/$%/ +$%& $%&K%" (-"4-K)(: Q%8 +/+ *+8%.).%/ %$%" +/1#"&%4+ ;-/(+/$ L%/$ %.%/
*+4%&;%+.%/ (-(%; %&%/ *%/ 4).%" )/(). *+.-(%6)+ ;+6%. L%/$ (+*%. K-".-;-/(+/$%/:

TS3 70#%$R%$O%$
!-"%/J%/$%/ 4+4(-& &-");%.%/ (%6%;%/ *+&%/% &)8%+ *+"%/J%/$/L% 4)%() ;-"%/$.%( 8)/%.

*-/$%/ &-/$%/%8+4+ K-K-"%;% .#&;#/-/ L%/$ *+;-"8).%/ 4+4(-& %$%" *%;%( &-&-/)6+ 1)/$4+#/%8+(%4
L%/$ *+;-"8).%/:
TS3S5 70#%$R%$O%$ C,%O#%* E)$+0-P

7+%$"%& +/+ %*%8%6 *+%$"%& 8-3-8 (-"(+/$$+ *%"+ 3#(# 4%/2 3$#).#" =7P7B L%/$
&-/$$%&K%".%/ 6)K)/$%/ 4+4(-& *-/$%/ 8+/$.)/$%/ 8%+//L%: ,%6%;%/ +/+ *+$)/%.%/ )/().
&-/$$%&K%".%/ 4-8)")6 4+4(-& L%/$ %.%/ *+K)%(< L%/$ /%/(+/L% %.%/ *++&;8-&-/(%4+.%/ *%8%&
4-K)%6 ;"#$"%& %;8+.%4+: 5*%;)/ J%"% ;-&K)%(%/ *+%$"%& .#/(-.4 L%+() &-/-/().%/ /%&% 4+4(-&<
K%(%4%/ 4+4(-& %;% 4%H% L%/$ %*% *%8%& 4+4(-& *%/ &-/-/().%/ %;% L%/$ *+(-"+&% %(%) *+K-"+.%/ *%"+
%(%) ;%*% 4+4(-&< 4-;-"(+ L$ (-"8+6%( ;%*% [%&K%" C:

!"#$"% &'()*

!"#$"% &'()*

+*,-#(.

/-.01

/-.01

!"#$"%

+*,-#(.

2

3451,"61
&'()".*)%"71

!

8(.)1%1# 8(.(%1#"

[%&K%" C: 7+%$"%& .#/(-.4 8-3-8 >


