
!"#$"%&'(%)*+,'-('"".('-+/#0.')*+#1+$&"+2,3!2+4+3!22,3+!"#$%&'%("$%)%*+,-+./+0%121)%3**(%22'45&616+
!

!

!"#
!

!"#$%#&'()"*+%(,-%#,(.*%$*/"0-#',(-*1')23-%31')2*+")4'(,)'556*7-'8,5,9":*;'#-4*
<'550*$%#*='&*>#"0-*/"4'8,5,-'-,%(*%$*+'"*7?',*='&@*A4',5'(:!

!
!"#$%&&%'()(!*#+"#,)-./)%.01-"*#%&2#+"#+0)%34./#$

!"!"#$%&'()*)'+,-%#,.'/+0,(+%12%3*4*5%,(6*(,,/*(6-%7'385+9%12%,(6*(,,/*(6-%:';,+;'/+%<(*4,/;*+9-%='(6>1>-%?"'*5'()%
##,.'/+0,(+%12%&*4*5%@(6*(,,/*(6-%7'385+9%12%@(6*(,,/*(6-%:';,+;'/+%<(*4,/;*+9-%='(6>1>-!?"'*5'()!

$"A,1+,3"(*3'5%@(6*(,,/*(6%B,;,'/3"%'()%),4,51.0,(+%3,(+,/-%&*4*5%@(6*(,,/*(6%#,.'/+0,(+-%:';,+;'/+%<(*4,/;*+9-%?"'*5'()%
@C0'*5D%;1/'580.E;F9'"11$310%

!
!

!"#$%!&$'!"#$!%$&#'()&'**+!,-'.)*)/$0!1'2-#!3'**4!5%,1!3'**46!782!0'9!&2$4-!2$#'.)*)-'-)8(!3'4!&8(4-2:&-$0!'-!%'$!,:')!0'9;!"#')*'(0<!
=$*0)(>!9$4#!>'.)8(!3'4!:4$0!'4!-#$!7'&)(>!8(!.8-#!4)0$4;!-#$!?8*+9$-2)&!>$8>2)0!'(0!2$.'2!3$2$!:4$0!'4!2$)(782&$9$(-4<!@:2-#$2982$;!-#$!
%,1!3'**4!3'4!?*'&$0!8(!-#$!82)>)('*!$'2-#!0'9!&2$4-;!4-$$*!4#$$-!?)*$!3'4!)(4-'**$0!'-!:?4-2$'9!'(0!083(4-2$'9!4)0$!-8!?2$A$(-!*$'B'>$!'(0!
&8(-28*!-#$!4$--*$9$(-!87!-#$!($3!0'9!&2$4-<!"#$!)(4-2:9$(-4!3$2$!)(4-'**$0!'-!A'2)8:4!-$4-!4$&-)8(4!-8!&'2$7:*!7)$*0!98()-82)(>!-8!8.-')(!#)>#C
D:'*)-+!0'-'<!"#$!2$4:*-4!8.-')($0!7289!EF!7)()-$!$*$9$(-!9$-#80!4)9:*'-)8(4!3$2$!)(!>880!'>2$$9$(-!3)-#!-#$!7)$*0!9$'4:2$9$(-4;!-#$!*'-$2'*!
0$7829'-)8(!'(0!4$--*$9$(-4!3$2$!A$2+!49'**<!"#$!'G)'*!782&$4!)(!2$.'2!2$)(782&$9$(-!3$2$!78:(0!-8!.$!&8(-)(:'**+!&#'(>)(>!0:$!-8!0$7829'-)8(!
87!78:(0'-)8(;!$G-$2('*!4-)9:*)!'(0!&8(4-2:&-)8(!7'&-824<!H)B$3)4$;!-#$!4-2')(!9$'4:2$0!)(!'**!?84)-)8(4!87!>$8>2)0!2$)(782&$9$(-!3'4!A$2+!*83<!
I89.)()(>! 4-$$*! 2$)(782&$9$(-! 5#)>#! 4-)77($446!3)-#!>$8>2)0! 2$)(782&$9$(-! 5*83!4-)77($446!3'4! 2$0:(0'(-<!%84-!87! -#$! *'-$2'*! 4-2$44$4! '2$!
2$4)4-$0!.+!-#$!7829$2!-#'(!-#$!*'-$2<!J-!&'(!.$!&8(&*:0$0!-#'-!)(!'!2$)(782&$0!48)*!3'**!-#'-!:4$4!-38!82!982$!-+?$4!87!2$)(782&)(>!9'-$2)'*4;!
-$(4)*$!782&$!)4!0$A$*8?$0!)(!#)>#$2!4-)77($44!9'-$2)'*<!
!
()*+,%-#'!F'9!&2$4-!2$#'.)*)-'-)8(;!F'9!&2$4-!2')4)(>;!%,1!='**4;!'(0!K$)(782&$0!$'2-#!$9.'(B9$(-<.
!
!
!
/0. 12$%,-3&$1,2.

"#$!2$)(782&$0!$'2-#!$9.'(B9$(-!('9$*+;!%$&#'()&'**+!,-'.)*)/$0!
1'2-#!3'**4!5%,1!3'**46!82!L$84+(-#$-)&!2$)(782&$!48)*!3'**4!5LK,!
3'**46!'2$!:4$0!$G-$(4)A$*+!'4!$'2-#! 2$-')()(>!4-2:&-:2$4!.$&':4$!87!
-#$)2! &84-C$77$&-)A$($44! '(0! '.)*)-+! -8! 3)-#4-'(0! 9:&#! *'2>$2!
0)77$2$(-)'*! 4$--*$9$(-4! -#'(! &8(A$(-)8('*! 2$)(782&$0! &8(&2$-$!
2$-')()(>!3'**4!5M)9!"#!$%&;!ENOEP!='-'(.$!"#!$%&;!ENNQ6<!R'2)8:4!-+?$4!
87!%,1!3'**!7'&)(>4!'(0!2$)(782&$9$(-4!'2$!:4$0!0$?$(0)(>!8(!-#$!
4?$&)7)&!'??*)&'-)8(;!48)*!&8(0)-)8(4!'(0!3'**<!S8!'(0!K83$!5OTTU6!
78:(0!-#'-!-#$!2$)(782&$9$(-!4-)77($44;!A$2-)&'*!4?'&)(>!'(0!*$(>-#!-8!
3'**! #$)>#-! 2'-)8;!HVS;! '2$! )9?82-'(-! ?'2'9$-$24! -#'-! )(W:$(&$! -#$!
3'**! 0)4?*'&$9$(-! 2$4?8(4$<!K83$!'(0!S8! 5OTTX6! 4#83$0! -#'-! -#$!
9'>()-:0$! 87! 3'**! *'-$2'*! 0)4?*'&$9$(-! )4! )(W:$(&$0! .+! -#$! 48)*!
72)&-)8(! '(>*$! '(0! '! 2$)(782&$9$(-! 4-)77($44! 7'&-82<! "#$! 4)9?*)Y$0!
0$4)>(! '(0! '('*+4)4! 9$-#804! 87! 2$)(782&$0! $'2-#! $9.'(B9$(-! '2$!
?28A)0$0!)(!0$4)>(!>:)0'(&$!08&:9$(-4!4:&#!'4!Z,XNNU!5Z,J;!ENON6!
)(! -#$! [M;! \\,S"]! 5\\,S"];! ENOE6! '(0! @S=\! 5Z$2>! "#! $%&;!
ENNT6!)(!-#$![,\< ! J44:$4!2$*'-$0!-8!-#$!0$4)>(!'(0!7'&-824!'77$&-)(>!
-#$! ?$27829'(&$! 87! 2$)(782&$0! 48)*! #'A$! .$$(! '002$44$0! .+! 9'(+!
2$4$'2&#$4! )(! 2$&$(-! -)9$4! 5\**$(! "#! $%&;! ENN^P! \**$(! "#! $%&;! ENNQP!
Z'-#:24-! "#! $%&;! ENNXP! Z'-#:24-! "#! $%&;! ENNTP! Z'-#:24-! "#! $%&;! ENNUP!
S:'(>! "#! $%&;! ENONP! M8(>B)-B:*! "#! $%&;! ENN_P! H$4#&#)(4B+;! ENNTP!
%)+'-'!"#!$%&;!ENO`6<!\*48;!-#$!.$#'A)82!87!2$)(782&$0!$'2-#!4-2:&-:2$4!
#'4!.$$(!&89?2$#$(4)A$*+!4-:0)$0!-#28:>#!Y$*0!8.4$2A'-)8(!87!7:**C
4&'*$! ?#+4)&'*! 980$*;! *'.82'-82+! 980$*! -$4-)(>;! '(0! (:9$2)&'*!
4)9:*'-)8(<!,#)A'4#'(B'2!5OTTO6!8.4$2A$0!-#$!.$#'A)82!87!'!3$*0$0!
3)2$! 3'**! 3)-#! ?882! D:'*)-+;! &8#$4)A$C72)&-)8(! .'&B7)**4! 8(! 487-!
Z'(>B8B!&*'+<!R88--)?2:$G!5ENNN6!4-:0)$0!-#$!.$#'A)82!87!7:**C4&'*$!
$9.'(B9$(-! .:)*-! )(! \J"! &'9?:4! 3#)&#! 3'4! 2$)(782&$0! 3)-#!
#$G'>8('*!3)2$!9$4#!:?!-8!U!9!3)-#!ONa!)(&*)($0!87!>'.)8(!7'&)(><!
Z$2>'08! "#!$%&! 5ENNN6! 4)9:*'-)(>! -#$!.$#'A)82!87! -#$! 7:**C4&'*$! -$4-!
$9.'(B9$(-!3$2$!-#$!9$-#80!87!'??*+)(>!-#$!$9.'(B9$(-!*8'0)(>!
0:2)(>! -#$! &8(4-2:&-)8(! ?28&$44;! -#$! A'2)'-)8(! 87! 48)*! ?$29$'.)*)-+!
0:2)(>!-#$!&8(48*)0'-)8(!?28&$44;!'(0!-#$!4$*$&-)8(!87!-#$!'??28?2)'-$!
980$*! '(0! ?28?$2-)$4! '-! -#$! )(-$27'&$! .$-3$$(! -#$! 48)*! '(0!
2$)(782&$9$(-<! S8*-/! '(0! H$$! 5ENNE6! 9'0$! 2$?82-! 8(! 2$4$'2&#!
&8(0:&-$0!8(!-#$!)(-$2('*!4-'.)*)-+!87!2$)(782&$0!48)*!3'**4<![4)(>!-#$!
2$4:*-4!87!98()-82)(>!87!U!3'**4!3)-#!0)77$2$(-!2$)(782&$9$(-!$*$9$(-4!
'(0! -+?$4! 87! .'&B7)**! 9'-$2)'*;! -#$+! 9'0$! 2$&899$(0'-)8(4! 782!
)9?28A)(>!-#$!980$*)(>! -$&#()D:$4!782! -#$! *$A$*!87!382B)(>!4-2$44<!

Z$2>'08! "#! $%&! 5ENNQ6! '('*+/$0! -#$! .$#'A)82! 87! 2$)(782&$0!
$9.'(B9$(-! 3)-#! 4)*-+! 4'(0! .'&BY**! .:)*-! 8(! 487-! 48)*<! ! "#$!
$9.'(B9$(-! 3'4! 2$)(782&$0! 3)-#! >'*A'()/$0! '(0! bRI! &8'-$0!
#$G'>8('**+!4#'?$0!>$8>2)04<!Z$2>'08!!'(0!"$$2'3'--'('4:B!5ENNX6!
&89?'2$0! -#$! $77$&-! 87! $9.'(B9$(-! >$89$-2+! 3)-#! EF! '(0! QF!
4)9:*'-)8(4!'(0!&8(&*:0$0! -#'-!QF!'('*+4)4!9:4-!.$!&8(0:&-$0! 782!
4#82-! $9.'(B9$(-4! -8! 8.-')(! >880! '>2$$9$(-!3)-#!9$'4:2$0! 7)$*0!
0'-'<!S:'(>!"#!$%&!5ENNT6!#'4!)(A$4-)>'-$0!0)77$2$(-!48)*!&8(4-)-:-)A$!
980$*4!'(0!-#$)2!)(7*:$(&$4!8(!-#$!2$4:*-4<!"#$!?'?$2!&8(7)29$0!-#'-!
-#$!980)7)$0!F:(&'(cI#'(>!980$*!)4!'!4:)-'.*$!&8(4-)-:-)A$!980$*!
'(0!-#'-!-#$!?'2'9$-$24!:4$0!)(!-#'-!980$*!&'(!.$!0$-$29)($0!7289!
&8(A$(-)8('*! -2)'G)'*! -$4-)(><! Z'2'*! "#! $%&! 5ENOU6! &89?'2$0! -#$!
.$#'A)82!87!?8*+9$2)&!'(0!9$-'**)&!2$)(782&$0!$9.'(B9$(-4!8(!#'20!
78:(0'-)8(!3)-#!QF!(:9$2)&'*!4)9:*'-)8(4!&8(0:&-$0!:4)(>!bH\dJ,!
QF<!"#$!*'-$2'*!0)4?*'&$9$(-4!'(0!4$--*$9$(-4!3$2$!A$2+!49'**!)(!-#$!
&'4$! 87! -#$! %,1=! 3)-#! )($G-$(4).*$! 2$)(782&$9$(-<! "#$!
&822$4?8(0)(>! *'-$2'*! '(0! A$2-)&'*! 0$7829'-)8(4! )(! -#$! K,,! 3$2$!
9:&#!*'2>$2!0:$!-8!)-4!$G-$(4).*$!2$)(782&)(>!9'-$2)'*4<!@:2-#$2982$;!
9'(+! 2$4$'2&#$24!#'A$!4-:0)$0! -#$!.$#'A)82!87!Z'&BC-8CZ'&B!%,1!
3'**4! 5Z$(9$.'2$B!"#!$%&;!ENOUP!Z$(9$.'2$B!'(0!Fe'.2);!ENO_P!1*C
,#$2.)(+!"#!$%&;!ENOQP!H'e$A'20)!"#!$%&;!ENEOP!,'9$$!"#!$%&;!ENEOP!d:!
"#!$%&;!ENEOP!f'(>!"#!$%&;!ENEE6<!S83$A$2;!'!7$3!2$4$'2&#!#'4!4-:0)$0!
-#$! 2$)(782&)(>! 2$-')()(>! 3'**4! :4$0! 782! 0'9! &2$4-! 2$#'.)*)-'-)8(V!
2')4)(><! S'20)'(-8! @2'(4)4&:4! "#! $%&! 5ENOQ6! 0$4&2).$4! -#$! 0$4)>(!
9$-#80! '(0! &8(4-2:&-)8(! &#'**$(>$4! 87! '! >$84+(-#$-)&C4-2)?C
2$)(782&$0! 9$&#'()&'**+! 4-'.)*)/$0! $'2-#! 5%,16! 3'**! :4$0! 782! -#$!
$G?'(4)8(!87!H84!R'D:$284!2$4$2A8)2!0'9!)(!I8(-2'!I84-'!I8:(-+;!
I\<!"#$!4)-$!)4!*8&'-$0!)(!'!#)>#!4$)49)&!'2$';!'(0!3)-#!-#$)2!?28A$(!
?$27829'(&$!:(0$2!4:&#!&8(0)-)8(4;!'(!%,1!3'**!3)-#!'!9'G)9:9!
#$)>#-!87!O`9!3'4!0$4)>($0!'(0!)(4-'**$0!-8!?28A)0$!'!3)0$2!0'9!&2$4-!
3#)*$!.$)(>!?'2-!87!-#$!$9.'(B9$(-!4+4-$9!-8!)(&2$'4$!-#$!0'9!#$)>#-!
.+!ON<^9<!!

\! UC9C#)>#! 2$)(782&$0! $'2-#! $9.'(B9$(-! 782! 0'9! &2$4-!
2$#'.)*)-'-)8(!3'4!&8(4-2:&-$0!'-!%'$!,:')!0'9;!"#')*'(0<!=$*0)(>!
9$4#!>'.)8(!3'4!:4$0! '4! -#$! 7'&)(>!8(!.8-#! 4)0$4;! -#$! ?8*+9$-2)&!
>$8>2)0!'(0!2$.'2!3$2$!:4$0!'4!2$)(782&$9$(-4;!4-$$*!4#$$-!?)*$!3'4!
)(4-'**$0! '-! :?4-2$'9! '(0! 083(4-2$'9! 4)0$<!"#)4! $9.'(B9$(-!3'4!
7:**+!)(4-2:9$(-$0!3)-#!?)$/89$-$24;!4$--*$9$(-!?*'-$4;!)(&*)(89$-$24!
'(0!4-2')(!>':>$4!'(0!4:.e$&-$0!-8!&'2$7:*!7)$*0!98()-82)(>!-8!8.-')(!
#)>#CD:'*)-+!0'-'<! J(! -#)4! 2$4$'2&#;! -#$! 7)$*0!9$'4:2$9$(-!0'-'!3'4!
A$2)7)$0!3)-#!EF!@1%!'('*+4)4!:4)(>!%JF\,!L",!-8!0$-$29)($!-#$!



!"#$"%&'(%)*+,'-('"".('-+/#0.')*+#1+$&"+2,3!2+4+3!22,3+!"#$%&'%("$%)%*+,-+./+0%121)%3**(%22'45&616+
!

!

!$#
!

?$27829'(&$! 87! .'&BC-8C.'&B! %,1=! 782! 0'9! &2$4-! 2$#'.)*)-'-)8(<!
b'2-)&:*'2! '--$(-)8(!3'4!>)A$(! -8! -#$! *'-$2'*!0)4?*'&$9$(-4;!A$2-)&'*!
4$--*$9$(-4!'(0!'G)'*!782&$4!)(!-#$!2$)(782&$9$(-4<!
!
40. 5!).#3!1.-!5.!2-.-!5.%)6!"171$!$1,2.

%'$!,:')!0'9!)4!'!`T!9!#)>#!4-2:&-:2$!3)-#!^NN!9!&2$4-!*$(>-#!'(0!
#'A)(>!'!2$4$2A8)2!&'?'&)-+!87!_Q!9)**)8(!&:.)&!9$-$24!5@)>:2$!O6<!"#$!
0'9!#'4!.$$(!)(!8?$2'-)8(!4)(&$!ENNQ<!"#$!KII!4$&-)8(!)4!:4$0!'4!'(!
8A$27*83!4?)**3'+!'(0!3'4!0$4)>($0!782!`NN!+$'24!2$-:2(!?$2)80!87!
7*880<! "#$! KII! 9'-$2)'*! )4! '! *83! ?'4-$! KII! &8A$2$0! 3)-#! -#$!
&8(A$(-)8('*!&8(&2$-$!5IRI6<!!@)>:2$!E!4#834!-#$!*8(>)-:0)('*!'(0!
-2'(4A$24$! 4$&-)8(! 87! -#$! 0'9<! "#$! KII! 4$&-)8(! &8(4)4-4! 87! '(!
8A$27*83!4?)**3'+!'(0!>2'A)-+!2$-')()(>!3'**!'-!.8-#!4)0$4!-8!&2$'-$!
7*83!&#'(($*4!'(0!2$-')(!-#$!$'2-#!0'9!'-!.8-#!4)0$4<!
!

!
89:;<=./..5>=.#;>9.->?.@#A<>B;?C!"#!$%&D.4E4FG..

.!!
"#$!KII!4$&-)8(!)4!4:228:(0$0!.+!$'2-#!/8($!0'9<!I82$!-2$(&#!87!-#$!
$'2-#!/8($!0'9!3'4!$G&'A'-$0!-8!-#$!78:(0'-)8(!28&B!)(!-#$!2)A$2!.$0!
'(0!'.:-9$(-4<!J9?$2A)8:4!&*'+!&8(4)4-$0!87!*83C?*'4-)&)-+!&*'+!5IH6!
'(0! )(-$2('*! 7)*-$2! 54'(0! '(0!>2'A$*6! &8(4)4-$0!87! &*'+$+! 4'(0! 5,I6!
9'-$2)'*4! -8! 2$0:&$! -#$! 3'-$2! ?2$44:2$! '(0! 0)4&#'2>$! -#$! 4$$?'>$!
3'-$2! )(-8!KII!>'**$2+<!,#$**! /8($!82! 2'(089!/8($! )4!9'0$!:?!87!
4$9)C)9?$2A)8:4!&8'24$!>2')(!$'2-#!5*83C?*'4-)&)-+!&*'+!5IH6;!&*'+$+!
4'(0!5,I6!'(0!4)*-+!4'(0!5,%66!3)-#!#82)/8(-'*!02')(!-8!02')(!8:-!-#$!
3'-$2! 0:2)(>! 02'3083(! ?$2)80! '(0! 9')(-')(! -#$! 4-'.)*)-+! 87! 4#$**!
/8($<!"#$!$'2-#!/8($!$G-$(04!)(!.8-#!4)0$!87!-#$!'.:-9$(-<!"#$!U!9!
#)>#! KII! 2$-')()(>! .*8&B! 3'4! &8(4-2:&-$0! 8A$2! -#$! $'2-#! 7)**$0!
9'-$2)'*!'-!-#$!083(4-2$'9!87!0'9!&2$4-!-8!2$0:&$!-#$!$'2-#!7)**!382B!
8(!083(4-2$'9!4*8?$!'(0!*83$2!-#$!&8(4-2:&-)8(!&84-<!!

"#$!-2'(4)-)8(!-2'?$/8)0'*!KII!.*8&B!5Z*8&B!F6!3'4!&8(4-2:&-$0!
($'2! -#$! e8)(-! .$-3$$(!KII! 4?)**3'+! 4$&-)8(! '(0! $'2-#! /8($! 0'9<!
@:2-#$2982$;!-8!?2$A$(-!-#$!$284)8(!'-!-#$!&2$4-!87!$'2-#!0'9!0:2)(>!
-#$!8A$2-8??)(>!87!4?)**3'+;!KII!.*8&B4!\;!Z!'(0!I!3$2$!&8(4-2:&-$0!
'4!'!3'-$2!>:)0$!3'**!53)(>!3'**6<!"#$4$!.*8&B4!3$2$!?*'&$0!0)2$&-*+!
8A$2!-#$!$'2-#!7)**$0!9'-$2)'*!5,82'*:9?!"#!$%&;!ENEQ6<!

J(! ENN^;! '7-$2! O! +$'2! 87! 8?$2'-)8(! 87! %'$! ,:')! F'9;! 3'-$2!
8A$27*83$0!-#$!4?)**3'+!'(0!*$'B'>$!3'4!8.4$2A$0!'-!-#$!083(4-2$'9!
&2$4-! )(! &8(-'&-! '2$'! .$-3$$(! $'2-#! 7)**! 0'9! '(0! KII! 4?)**3'+!
4-2:&-:2$<!"#$!3'-$2!7*83!3'4!&*$'2*+!8.4$2A$0!.$#)(0!-#$!KII!.*8&B!
3#$2$! 0)77$2$(-)'*! 4$--*$9$(-!3'4! '*48! &*$'2*+! A)4).*$<! "#$! *$'B'>$!
3'4!8.4$2A$0!3#$(!2$4$2A8)2!2$'&#$0!'!&$2-')(!$*$A'-)8(!($'2!-#$!0'9!
&2$4-<!"#$! 2$?')2!382B! #'4! .$$(! 08($! .+! )(4-'**)(>! -#$! )9?$2A)8:4!
9$9.2'($!8A$2! -#$! 4:27'&$!87!KII!.*8&B4<!"#$! *$'B'>$! 7*83!3'4!
2$0:&$0! '7-$2! -#$! 2$?')2! 87! 0'9! .:-! 0)0! (8-! 0)4'??$'2! &89?*$-$*+!
5,82'*:9?!"#!$%&;!ENOU6<!

K8+'*! )22)>'-)8(! 0$?'2-9$(-! 5"#')*'(06! 0$&)0$0! -8! 2$#'.)*)-'-$!
%'$!,:')!0'9!'(0!2$?')2!382B4!3'4!?28?84$0!-8!48*A$!-#$!*$'B'>$!
?28.*$9!'(0!4-'.)*)-+!87!-#$!0'9!0:2)(>!7:-:2$!$'2-#D:'B$<!J-!#'4!.$$(!
?28?84$0!-8!2$98A$!-#$!KII!.*8&B4!\;!Z;!I;!F!'(0!.*8&B4!8(!-#$!
&2$4-! 87! -#$! $'2-#! 0'94! 5@)>:2$! Q6! '(0! 2$?*'&$! KII! .*8&B! 8(! -#$!
083(4-2$'9!&2$4-!.+!982$!7*$G).*$!4-2:&-:2$<!J(!-#)4!&'4$;!%,1!='**4!
5%,1=6!3)**!.$!:4$0!5@)>:2$!^6;!48!-#'-!-#$2$!38(g-!.$!'(+!2)>)0!'(0!
.2)--*$! -#'-! &2'&B! 3#$(! 4:.e$&-$0! -8! 4$)49)&! 782&$! 82! 0)77$2$(-)'*!
4$--*$9$(-<! H)B$3)4$;! (8! 7:2-#$2! 4)>()7)&'(-! 0)4?*'&$9$(-;! .8-#!
A$2-)&'**+!'(0!#82)/8(-'**+;!3)**!.$!8.4$2A$0!7289!-#$!*8'0!87!'!($3!

0'9!&2$4-!'(0!)-!3)**!.$!'.*$!-8!&8(-28*!-#$!(829'*!4$$?'>$!'(0!?2$A$(-!
*$'B'>$!'*8(>!-#$!e8)(-4<!
!

!

5'6!

!
5.6!

!

!
5&6!

89:;<=.4..7AH:9I;J9H>B.>HJ.&<AKK.#=LI9AH.AM.5>=.#;>9.->?'.@>G.
7AH:9I;J9H>B.K=LI9AHN.@OG.&<AKK.K=LI9AH.!P!N.@LG.&<AKK.K=LI9AH."P

".@#A<>B;?C!"#!$%&D.4E4FG.
!

!
89:;<=.F..%=?AQ9H:.AM.IR=.%&&.OBALS.>HJ.J>?.L<=KI.@#A<>B;?C!

"#!$%&D.4E/TG.
!
F0. -)#&%1U$1,2.,8.$6).)5"!2(5)2$.

\!UC9C#)>#!2$)(782&$0!$'2-#!$9.'(B9$(-!782!0'9!&2$4-!2$#'.)*)-'-)8(!
3'4! 0$4)>($0! .+! L$8-$&#()&'*! 1(>)($$2)(>! K$4$'2&#! '(0!
0$A$*8?9$(-!&$(-$2!5L1KF6!'(0!&8(4-2:&-$0!.+!M'(.$2!L$8-$&#()&!
5"#')*'(06! I89?'(+! *)9)-$0! 3)-#! &8(4-2:&-)8(! 4:?$2A)4)8(! .+! -#$!
K8+'*! J22)>'-)8(! F$?'2-9$(-! 5"#')*'(06! '(0! ,'9'2-! 1(>)($$2)(>!
I8(4:*-'(-4!I89?'(+!*)9)-$0!'&-$0!'4!'!?28e$&-!&8(4:*-'(-<!"#$!%,1!
3'**!3'4!O__!9!'*8(>!-#$!0'9!&2$4-!'(0!ON<TN!9!3)0$!'-!-#$!-8?!'(0!
3'4!?2$?'2$0!.+!3$*0)(>!-#$!9$4#!L'.)8(!O<ENGO<ENGO<EN!9!'4!-#$!
7'&)(>!8(!.8-#!4)0$4!'(0!7'4-$($0!3)-#!2$.'2!5FZOU!996!.$-3$$(!-#$!
>'.)8(<!"#$!4-$$*!?*'-$!87!0)9$(4)8(!ENNGENNGT !99!'(0!(:-!3$2$!
:4$0!782!-#$!&8(($&-)8(!e8)(-4! '4!4#83(!)(!@)>:2$!^!'(0!@)>:2$!`< !J(!
'00)-)8(;!-#$!?8*+9$-2)&!>$8>2)0!2$)(782&$9$(-!3'4!'00$0!-8!-#$!%,1!
3'**<!"#$!4?'&)(>!87!-#$!2$.'2!2$)(782&$9$(-!3'4!N<UN!9<!)(!A$2-)&'*!
'(0! #82)/8(-'*! 0)2$&-)8(4<! H)B$3)4$;! -#$! A$2-)&'*! 4?'&)(>! 87! -#$!
>$8>2)0!2$)(782&$9$(-!3'4!N<QN!9<!@:2-#$2982$;!-#$!($3!%,1!3'**4!
3)**!.$!?*'&$0!8(! -#$!82)>)('*!0'9!&2$4-! -#'-!&8(4)4-!87!Q!9'-$2)'*4!
-+?$h!O6!J9?$2A)8:4!I82$!E6!@)*-$2!'(0!Q6!K'(089!i8($<!,-$$*!4#$$-!



!"#$"%&'(%)*+,'-('"".('-+/#0.')*+#1+$&"+2,3!2+4+3!22,3+!"#$%&'%("$%)%*+,-+./+0%121)%3**(%22'45&616+
!

!

!%#
!

?)*$4! 87! ON! 9! '(0! U! 9! *$(>-#! 3$2$! )(4-'**$0! '-! -#$! :?4-2$'9! '(0!
083(4-2$'9!4)0$4!-8!?2$A$(-!*$'B'>$!'(0!&8(-28*!-#$!4$--*$9$(-!87!-#$!
82)>)('*!$'2-#!0'9!&2$4-<!
!
F0/. U<=B9?9H><V.-=K9:H.AM.5#).+>BBKW)?O>HS?=HI.

b2$*)9)('2+!0$4)>(!87! -#$!Z'&BC-8CZ'&B!%,1!3'**!3'4!&'22)$0!8:-!
.'4$0!8(!HK@F!%$-#80! 5\\,S"];!ENOEP!Z$2>! "#!$%&;!ENNT6<!"#$!
$G-$2('*! '(0! )(-$2('*! 4-'.)*)-+! #'4! .$$(! '('*+/$0! '&&820)(>! -8! -#$!
>$89$-2+! 87! -#$! 3'**<! ,'(0! '(0! >2'A$*! 'A')*'.*$! '28:(0! -#$!
&8(4-2:&-)8(!4)-$!)4!:4$0!'4!.'&B7)**!9'-$2)'*<!"#$!3'**!#$)>#-!'44:9$0!
782! -#$!?2$*)9)('2+!0$4)>(! )4!U!9!'(0! -#$! )(&*)($! 7'&)(>!3'4!OX<QN!
0$>2$$4!7289!-#$!A$2-)&'*<!!

"#$! )(-$2('*! 4-'.)*)-+;! -$(4)8(! )(! -#$! 2$)(782&$9$(-! .$#)(0! -#$!
7')*:2$!4:27'&$!3'4!&#$&B$0!'>')(4-!-#$!*'-$2'*!)(-$2('*!$'2-#!?2$44:2$4!
8(!-#$!'44:9?-)8(!-#'-!$'&#!4)0$!87!-#$!3'**!3'4!)(0$?$(0$(-<!J(!-#$!
0$4)>(;!-#$!0$4)>($2!#'4!0)A)0$0!-#$!.$#'A)8:2!87!2$)(782&$9$(-!*8'0!
)(-8!-38!?'2-4h!O6!F:2)(>!&8(4-2:&-)8(!'(0!4-'-)&!*8'04;!-#$!>$8>2)0!)4!
0$7)($0! '4! '! 2$)(782&)(>! 9'-$2)'*;! 7')*:2$! 4:27'&$! )4! 0$-$29)($0! .+!
.8-#! -#$! &8#$2$(-! >2'A)-+! 9$-#80! '(0! -#$! &8:*89.! 9$-#80 
&8(&:22$(-*+<! E6! 4$)49)&! *8'04;! 2$.'2! )4! 0$7)($0! '4! '! 2$)(782&)(>!
9'-$2)'*;! 7')*:2$! 4:27'&$! )4! 0$-$29)($0! .+! -#$! &8#$2$(-! >2'A)-+!
9$-#80<! @:2-#$2982$;! 7)()-$! $*$9$(-! '('*+4)4! 3'4! ?$27829$0! -8!
0$-$29)($!-#$!-$(4)*$!782&$!)(!.8-#!2$)(782&)(>!9'-$2)'*4<!"#$!$G-$2('*!
4-'.)*)-+! 3'4! $G'9)($0! :4)(>! -#$! EF! 7)()-$! $*$9$(-! '('*+4)4! .+!
4-2$(>-#!2$0:&-)8(!9$-#80!5,K%6!'4!9$(-)8(4!)(!-#$!($G-!4$&-)8(!
#
F04. &AHKI<;LI9AH.5=IRAJ.

\7-$2!-#$!2$98A'*!87!82)>)('*!0'9!&2$4-!5@)>:2$!Q6;!4-$$*!4#$$-!?)*$4!87!
0$?-#!ON9!'(0!U9!3$2$! )(4-'**$0!'-! -#$!:?4-2$'9!'(0!083(4-2$'9!
4)0$4<! ,)-$! &*$'2)(>! '(0! *$A$**)(>! 382B4! 3$2$! &'22)$0! 8:-! 782! -#$!
9'2B)(>!87!-#$!?84)-)8(!87!-#$!?28?84$0!%,1!3'**V$9.'(B9$(-<!!

\-!7)24-;!02')('>$!4+4-$9!3'4!)(4-'**$0!782!-#$!($3!0'9!&2$4-!'(0!
L$84+(-#$-)&!I*'+!H)($2!5LIH6!3'4!*')0!8A$2!-#$!3'**!78:(0'-)8(!-8!
?2$A$(-! -#$! 4$$?'>$! 87! 3'-$2! )(-8! -#$! $'2-#! 0'9! 7289! '.8A$<! "#$!
3$*0)(>!9$4#!3'4!?*'&$0!'*8(>!-#$!0'9!&2$4-!8(!-38!4)0$4!'(0!7)**$0!
-#$!>'.)8(!3)-#!QN!&9!#)>#!28&B<!"#$!7)24-!*'+$2!87!>$8>2)0!'&2844!-#$!
$9.'(B9$(-! 7289! -#$! :?4-2$'9! >'.)8(! -8! -#$! 083(4-2$'9! >'.)8(!
3'4!)(4-'**$0!5@)>:2$!ON6<!"#$!>$8>2)0!3'4!)(4-'**$0!'(0!.'&B7)**!*'+$2!
3'4!&89?'&-$0! *'+$2!.+! *'+$2!:(-)*! -#$!#$)>#-!87!3'**!3'4!2$'&#$0!
5@)>:2$! _6<! \-! -#$! .'&B! 87! -#$! >'.)8(;! >$8>2)0! 3'4! 78*0$0! '(0!
>$8-$G-)*$! 3'4! )(4-'**$0! -8! ?2$A$(-! -#$! .'&B7)**! *$'B$0! 8:-! )(-8! -#$!
>'.)8(!5@)>:2$!`6<!H8(>)-:0)('*!'(0!-2'(4A$24$!2$.'24!3$2$!)(4-'**$0!
-#28:>#!-#$!>'.)8(!'(0!'--'&#$0!-8!-#$!>'.)8(!.+!4-$$*!?*'-$!'(0!(:-!
5@)>:2$!`! '(0!@)>:2$!U6<!=#)*$! )(4-'**)(>! -#$!>'.)8(!:?! -8! -#$!Q20!
*'+$2;!-#$!&*'+!.$-3$$(!%,1!3'**!'(0!-#$!4#$$-!?)*$!3'4!&89?'&-$0!
'4!4#83(!)(!@)>:2$!^<!@)('**+;!-#$!:??$2!4:27'&$!3)-#!'4?#'*-!#'A)(>!
-#)&B($44! 87! N<ON9! 4#'**! .$! :4$0! '4! '! -2'77)&! 4:27'&$<! F:2)(>! -#$!
&8(4-2:&-)8(!87!-#$!$9.'(B9$(-;!7)$*0!0$(4)-+!-$4-!'-!A'2)8:4!4$*$&-$0!
?*'&$4!3$2$!&'22)$0!8:-!:4)(>!4'(0!&8($!2$?*'&$9$(-!9$-#80!-8!$(4:2$!
&89?'&-)8(! 3'4! &'22)$0! 8:-! -8! 9)()9:9! 87! T`j! 4-'(0'20! ?28&-82!
0$(4)-+<!
!

!
89:;<=.X..%=KI<>9HI.">LSPIAP">LS.5#).+>BB.@#A<>B;?C!"#!$%&D.

4E/TG!

!

!
89:;<=.Y..&AHH=LI9AH.ZA9HIK.O=I[==H.IR=.<=O><.>HJ.:>O9AH.

!

!
89:;<=.T..%=O><.<=9HMA<L=?=HIK.9HKI>BB>I9AH.

!

.
89:;<=.\..&AHKI<;LI9AH.AM.M;BB.KL>B=.5#).[>BB.

.
X0. -!5.12#$%35)2$.

"#$! 2$#'.)*)-'-)8(! 87! -#$! 0'9! &2$4-! :4)(>! -#$! %,1! 3'**! :4)(>! -#$!
'00)-)8('*!)(4-2:9$(-4!3'4!&'22)$0!8:-!-8!)(A$4-)>'-$!-#$!.$#'A)82!87!
-#$!($3!0'9!&2$4-<!@)>:2$!X!4#834!-#$!*8&'-)8(4!87!-$4-!4$&-)8(!3)-#!
)(4-2:9$(-'-)8(!4$*$&-$0!7289!-#$!*8&'-)8(!3)-#!-#$!984-!4$--*$9$(-!
'-!-#$!*$7-!'(0!-#$!2)>#-!.'(B!5,82'*:9?!"#!$%&;!ENEQ6!'(0!-#$!?84)-)8(!
?2$0)&-$0!-#'-!-#$!3'**!38:*0!.$!*$'4-!'77$&-$0!.+!.8:(0'2+!&8(0)-)8(4!
5b*'($!4-2')(6<!!"#$!)(4-2:9$(-'-)8(!&8(4)4-4!87!J(&*)(89$-$2!5JkI6;!
,$--*$9$(-!b*'-$!5,b6;!b)$/89$-$2!5bJ6;!K$.'2!,-2')(!L':>$4!5K,L6;!
L$8>2)0!,-2')(!L':>$4!5L,L6!'(0!,:27'&$!%8(:9$(-!5,%6!'4!4#83(!
)(!@)>:2$!T<!@)>:2$!ON!4#834!-#$!*8&'-)8(4!87!-$4-!4$&-)8(!3)-#!7)$*0!
)(4-2:9$(-'-)8(!'-!-#$!*$7-!.'(B<!J(&*)(89$-$24!3$2$!)(4-'**$0!8(!-#$!
4)0$! 87! -#$! %,1=! 8:-4)0$! -#$! 4-$$*! 4#$$-! ?)*$! 5'-! :?4-2$'9! '(0!
083(4-2$'9!4$&-)8(6!-8!0$-$29)($!-#$!*'-$2'*!0$7829'-)8(!87!-#$!($3!
0'9! &2$4-<! ,$--*$9$(-! ?*'-$4! 3$2$! )(4-'**$0! )(4)0$! -#$! %,1=! '-!
)9?$2A)8:4!&82$!'(0!7)*-$2!-8!0$-$29)($!-#$!A$2-)&'*!4$--*$9$(-!87!-#$!
3'**!78:(0'-)8(!'(0!4$--*$9$(-!?*'-$4!3$2$!)(4-'**$0!)(4)0$!-#$!3'**4!
7'&)(>!8(!.8-#!4)0$4<!R).2'-)(>!=)2$!5R=6!b)$/89$-$2!3$2$!)(4-'**$0!
'-!-#$!78:(0'-)8(!87!-#$!($3!0'9!&2$4-!.$-3$$(!4#$$-!?)*$!'(0!%,1!
3'**!-8!98()-82!-#$!3'-$2!?2$44:2$!.$#)(0!-#$!4#$$-!?)*$<!J(!-#$!?'4-;!
R=!b)$/89$-$2!3'4!)(4-'**$0!($'2!-#$!&8(-'&-!.$-3$$(!KII!,$&-)8(!
'(0! $'2-#! 0'9! 4$&-)8(! -#'-! #'4! *$'B'>$! 5,82'*:9?! "#! $%&;! ENEQ6<!
R).2'-)(>!=)2$!K$.'2!4-2')(!>':>$4!3$2$!)(4-'**$0!'*8(>!-#$!*$(>-#!87!
-#$! 2$.'2! '-! -#$! 0$4)>($0! *8&'-)8(! .'4$0! 8(! -#$! 7')*:2$! 4:27'&$!
&8(4-2:&-$0!:4)(>!-#$!&8#$2$(-!>2'A)-+!9$-#80!-8!0$-$29)($!-#$!'G)'*!



!"#$"%&'(%)*+,'-('"".('-+/#0.')*+#1+$&"+2,3!2+4+3!22,3+!"#$%&'%("$%)%*+,-+./+0%121)%3**(%22'45&616+
!

!

&'#
!

782&$4!>$($2'-$0!)(!-#$!2$.'2!'(0!)(-$2('*!4-'.)*)-+!87!%,1=!'4!4#83(!
)(!@)>:2$!OO'<![*-2'#)>#C$*8(>'-)8(!@8)*!,-2')(!>':>$4!5@)>:2$!OO.6!
3$2$! )(4-'**$0!'*8(>! -#$! *$(>-#!87! -#$!>$8>2)0! 2$)(782&$9$(-!'-! -#$!
0$4)>($0! *8&'-)8(! .'4$0! 8(! -#$! 7')*:2$! 4:27'&$! &8(4-2:&-$0! :4)(>!
&8#$2$(-!>2'A)-+!9$-#80!'(0!&8:*89.!9$-#80!-8!0$-$29)($!-#$!-$(4)*$!
4-2')(! >$($2'-$0! )(! -#$! >$8>2)0<! "#$! ,:27'&$! %8(:9$(-! 3'4! '*48!
)(4-'**$0!8(!-#$!-2'77)&!4:27'&$!'.8A$!-#$!($3!0'9!&2$4-!'(0!8(!-#$!
.2)0>$!8A$2!-#$!KII!4$&-)8(!-8!98()-82!-#$!4$--*$9$(-!'*8(>!-#$!0'9!
&2$4-<! RCk8-&#! =$)2! 3'4! )(4-'**$0! '-! -#$! 083(4-2$'9! 4)0$! -8!
98()-82$0!-#$!02')('>$!87!-#$!%,1=!'(0!*$'B'>$<!

.

.
89:;<=.]..7AL>I9AH.AM.I=KI.K=LI9AH.[9IR.9HKI<;?=HI>I9AH.@B=MI.>HJ.

<9:RI.O>HSG.
!

.
89:;<=.^..#LR=?>I9L.J9>:<>?.AM.IR=.I=KI.K=LI9AH.[9IR.

9HKI<;?=HI>I9AH.@7=MI.">HSG.
!

.
89:;<=./E.._=A:<9J.9HKI>BB>I9AH.>HJ.9HKI<;?=HI>I9AH.AM.I=KI.

K=LI9AH.@B=MI.">HSG.
!

89:;<=.//..%=O><.>HJ._=A:<9J.KI<>9H.:>;:=K.9HKI>BB>I9AH.@>G.
<=O><.KI<>9H.:>;:=K.@OG.:=A:<9J.KI<>9H.:>;:=K!

.
Y0. 4-.8121$).)7)5)2$.5,-)7.,8.5#).+!77#.8,%.

-!5.&%)#$.%)6!"171$!$1,2.

"#$! 7)()-$! $*$9$(-! '('*+4)4! 3'4! ?$27829$0! :4)(>! '! >$8-$&#()&'*!
'('*+4)4!487-3'2$!%JF\,!L",<!J(! -#)4! 2$4$'2&#;!EF!7)()-$!$*$9$(-!
980$*! 87! 82)>)('*! $'2-#! 0'9! '(0! %,1! ='**4! 782! 0'9! &2$4-!
2$#'.)*)-'-)8(!87!%'$!,:')!F'9!3'4! &2$'-$0! '&&820)(>! -8! -#$!0'9!
>$89$-2+<! ,-2$44C,$$?'>$C,*8?$! &8:?*$0! '('*+4)4! 3'4! :4$0! )(! -#$!
'('*+4)4! '4! -#$2$! 3'4! 4$D:$(-)'*! 4$$?'>$C4-2$44! '('*+4)4! '(0! 4*8?$!
4-'.)*)-+!'('*+4)4!0:2)(>! -#$!&8(4-2:&-)8(!?28&$44! 5%)0'4>-4;!ENOX6<!
H)B$3)4$;! -#$!4*8?$!4-'.)*)-+!'('*+4)4!.+!4-2$(>-#! 2$0:&-)8(!9$-#80!
5,K%6!3'4!:4$0!-8!0$-$29)($!-#$!4'7$-+!7'&-824!87!%,1=!782!0'9!
&2$4-! 2$#'.)*)-'-)8(<!@)>:2$!OE!4#834! -#$!48*:-)8(!'*>82)-#9!782!EF!
@)()-$! $*$9$(-! '('*+4)4! 87! %,1=! 782! 0'9! &2$4-! 2$#'.)*)-'-)8(<! \-!
7)24-;! -#$! 4-2$44! '(0! 0$7829'-)8(! 87! -#$! 82)>)('*! $'2-#! 0'9! 3'4!
'('*+/$0! :4)(>! ,-2$44C,$$?'>$! &8:?*$0! '('*+4)4! 5@)>:2$! OQ! '(0!
@)>:2$!O^6! 78**83$0!.+! -2'(4)$(-! 4$$?'>$!'('*+4)4<!"#$! 7:(&-)8(!87!
3'-$2!*$A$*!&#'(>$!3'4!0$-$29)($0!7289!-#$!3'-$2!2$-$(-)8(!2$&820!)(!
7)24-!Q!+$'24<!"#$!3'-$2!*$A$*!8(!:?4-2$'9!4)0$!3'4!A'2)$0!7289!-#$!
%)()9:9! ='-$2! H$A$*! 5%@H46! -8! -#$! k829'*! S)>#! ='-$2! H$A$*!
5kS=H6!5@)>:2$!E6<!F:2)(>!-#$!7)24-!7)**)(>!87!'!2$4$2A8)2;!-#$!3'-$2!
*$A$*!3'4!)(&2$'4$0!7289!%@H4!-8!kS=H!3)-#)(!O!+$'2!'(0!-#$!3'-$2!
*$A$*!7*:&-:'-$!0:2)(>!-#$!?$2)80!87!4-82'>$!)(!8-#$2!+$'24!87!8?$2'-)8(<!
H)B$3)4$;!-8-'*!87!O^!&8(4-2:&-)8(!4-'>$!5O!+$'2V4-'>$6!3)-#!-)9$!4-$?!
87!8($!98(-#!3'4!:4$0!)(!'('*+4)4!5,82'*:9?!"#!$%&;!ENEQ6<!J(!-#$!($G-!
&8(4-2:&-)8(!4-'>$;! -#$!82)>)('*!0'9!&2$4-!$*$9$(-4! )(! -#$!?'2-4!#'4!
.$$(! 2$98A$0! 5@)>:2$! Q6! '(0! &*$'2! 0)4?*'&$9$(-! 3'4! 4$-! -8! /$28!
?2$4$2A)(>! -#$! 4-2$44! #)4-82+! '(0! 0$7829'-)8(! 4#'?$! '(0! )-! 3'4!
2$?*'&$0!3)-#!($3!0'9!&2$4-!2$#'.)*)-'-$0!$*$9$(-4!5%,1!3'**4;!($3!
$9.'(B9$(-!'(0! 4#$$-!?)*$46! '4! 4#834! )(!@)>:2$!O`!.+! 4$--)(>! -#$!
3'-$2!*$A$*!-8!%@H4<!@)('**+;!-#$!4'7$-+!7'&-82!87!($3!0'9!&2$4-!3'4!
0$-$29)($0! .+! ,-2$(>-#! K$0:&-)8(! %$-#80<! %8#2CI8:*89.! 980$*!
3'4! :4$0! 782! -#$! 78:(0'-)8(;! 7)*-$24! '(0! KII! 9'-$2)'*4! 3#)*$!
%80)7)$0!I'9C&*'+!980$*!3'4!:4$0!782!2'(089!'(0!&82$!87!-#$!0'9<!
@:2-#$2982$;! *)($'2! $*'4-)&! 980$*! 3'4! :4$0! 782! 2$)(782&$9$(-! '(0!
4-$$*!4#$$-!?)*$<!
.
Y0/. _=A?=I<V.5AJ=.

EF! 7)()-$! $*$9$(-! 980$**)(>! 3'4! ?$27829$0! :(0$2! ?*'($C4-2')(!
&8(0)-)8(4<!"#$!>$89$-2+!'(0!#$)>#-!87!-#$!82)>)('*!$'2-#!0'9!3'4!
4$*$&-$0!7289!-#$!&2844C4$&-)8(!87!-#$!82)>)('*!$'2-#!0'9!'-!-#$!-$4-!
4$&-)8(! 5@)>:2$! X6! 3#)&#! 3'4! &8(4)4-$(-! 3)-#! -#$! @1\! 2$4:*-4! .+!
,82'*:9?!"#!$%&!5ENEQ6!'4!4#83(!)(!@)>:2$!OQ!'(0!@)>:2$!O^<!"8!'A8)0!
-#$! .8:(0'2+! $77$&-4! &':4$0! .+! -#$! &8(4-2')(-4! 87! -#$! (:9$2)&'*!
980$*;!-#$!78:(0'-)8(!87!-#$!:?4-2$'9!'(0!083(4-2$'9!$9.'(B9$(-!
#'4! .$$(! $G-$(0$0! OEN! 9! )(! .8-#! 0)2$&-)8(4;! -3)&$! -#$! 9'G)9:9!
#$)>#-! 87! -#$! 0'9! 5L)B'4! '(0! ,'B$**'2)8:;! ENNXP! ,82'*:9?! "#! $%&;!
ENEQ6<!"#$2$782$;! -#$! 0$7829'-)8(! 87! -#$! 0'9!.80+!#'0!A$2+! *)--*$!
)9?'&-!0:$!-8!-#$!&8(4-2')(-4!87!-#$!980$*<!"#$!?*')(C4-2')(!-2)'(>*$!
'(0!D:'02)*'-$2'*!$*$9$(-4!-+?$!3$2$!:4$0!)(!KII!'(0!48)*!$*$9$(-4;!
-#$! .$'9! '(0! $9.$00$0! .$'9! $*$9$(-4! -+?$! 3$2$! :4$0! )(!
2$)(782&$9$(-!52$.'2!l!>$8>2)06!'(0!4-$$*!4#$$-!?)*$4<!1*$9$(-!4)/$4!
A'2)$4!7289!N<ON9!-8!EN9;!-#$!49'**$2!$*$9$(-!4)/$!)4!*8&'-$0!'-!-#$!
82)>)('*!0'9!&2$4-!'(0!%,1!='**4!'(0!)(&2$'4$4!3#$(!)-4!*83$2$0<!
"#$! &8(-'&-! 4:27'&$! .$-3$$(! 4-$$*! ?*'-$! '(0! >'.)8(! '2$! 0$7)($0! '4!
?*'-$! .$'2)(>! e8)(-4! .$&':4$! $'&#! ?'2-! &'(! 4*)0$! '(0! 4$?'2'-$<!

Khemmawit Wannasiri
Geometry Model
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&(#
!

"#$2$782$;! -8! -2'(47$2! -#$! &89?2$44)8(;! 2)>)0! *)(B! -+?$! )(-$27'&$!
$*$9$(-4!#'A$!.$$(!:4$0<!"#$!2)>)0!*)(B!3'4!'!#)>#!4-)77($44!$*$9$(-!
-#'-! )4! 8(*+! '.*$! -8! -2'(47$2! &89?2$44)A$! 782&$4! )(! '! #82)/8(-'*!
0)2$&-)8(!'(0!-#$!98A$9$(-!87!4)0$!4:27'&$!3'4!'**83$0!)(!A$2-)&'*!
0)2$&-)8(!@)>:2$!O`!4#834!-#$!EF!@)()-$!1*$9$(-!%80$*!87!%,1=!
782!0'9!&2$4-!2$#'.)*)-'-)8(<!

.

.
89:;<=./4..#AB;I9AH.>B:A<9IR?.MA<.4-.89H9I=.=B=?=HI.>H>BVK9K.

!

.
89:;<=./F..4-.89H9I=.)B=?=HI.5AJ=B.AM.A<9:9H>B.=><IR.J>?D.Y\0YE.

?0.R9:R.
!

.
89:;<=./X..4-.89H9I=.)B=?=HI.5AJ=B.AM.A<9:9H>B.J>?.L<=KI.

!

.
89:;<=./Y..4-.89H9I=.)B=?=HI.5AJ=B.AM.5#).+>BB.MA<.J>?.L<=KI.

<=R>O9B9I>I9AH.
.
Y04. _=AI=LRH9L>B.U><>?=I=<K.AM.IR=.5>I=<9>BK.

"#$! 78:(0'-)8(! 87! %,1=! 782! 0'9! &2$4-! 2$#'.)*)-'-)8(! 3'4! -#$!
82)>)('*!$'2-#!0'9!-#'-!-#'-!#'4!.$$(!)(!:4$0!782!'!3#)*$<!"#$2$782$;!
-#$!78:(0'-)8(!87!-#$!($3!0'9!&2$4-!&8(4)4-4!87!-#$!&89?8($(-4!87!-#$!
82)>)('*! $'2-#! 0'9;! ('9$*+! J9?$2A)8:4! I82$;! K'(089! %'-$2)'*;!
@)*-$2;! F'9! @8:(0'-)8(! '(0! KII<! ,89$! 2:0)9$(-'2+! )(7829'-)8(!
&8(&$2()(>!-#$!9'-$2)'*!?'2'9$-$24!87!78:(0'-)8(!87!%,1!='**4!:4$0!
)(!-#$!'('*+4$4!3$2$!-'B$(!7289!@)('*!0$4)>(!2$?82-!87!%'$!,:')!F'9!
5KJF;!OTTX6<!"#$!?'2'9$-$24!3$2$!0$-$29)($0!7289!-#$!2$4:*-4!87!-#$!!
>$8-$&#()&'*!-$4-4!08($!8(!-#$!4'9?*$4!7289!-#$!.82283!'2$'4!3#)&#!
#'4!.$$(!)0$(-)7)$0!0:2)(>!-#$!>$8*8>)&'*!4:2A$+!87!-#$!4)-$!5,82'*:9?!
"#!$%&;!ENEQ6<!"#$!?'2'9$-$24!87!-#$!82)>)('*!0'9!&2$4-!2$D:)2$0!782!
%)0'4!L",!'('*+4$4!'2$!-'.:*'-$0!)(!"'.*$!O<!"#$!.'&B7)**!9'-$2)'*4!
:4$0!)(!-#)4!$9.'(B9$(-!&8(4)4-$0!87!4'(0!'(0!>2'A$*!'A')*'.*$!($'2!
&8(4-2:&-)8(!4)-$!'(0!3'4!&*'44)7)$0!'4!3$**!>2'0$0!>2'A$*!5L=6<!"#$!
3$*0)(>!9$4#!>'.)8(!3'**C7'&)(>!4+4-$9!3'4!9'0$!7289!#8-C0)??$0!
>'*A'()/$0!2$&-'(>:*'2!3)2$!9$4#!5KZ!U!99<6;!:()7829!4D:'2$!9$4#!
XGX!&9<!3)-#!-$(4)*$!4-2$(>-#!57! 6!87!E;XQN!B>V&9" !5@)>:2$!`6;!.'4B$-4!
4)/$!O<ENGO<ENGO<EN!9!'(0!Y**$0!3)-#!2)A$2!28&B!87!4)/$!`N!c!QNN!99<!
"#$! ?28?$2-)$4! 87! -#$! .'&B7)**! 9'-$2)'*! 2$D:)2$0! 782! %)0'4! L",!
'('*+4$4!'2$!-'.:*'-$0!)(!"'.*$!E<!"38!-+?$4!87!2$)(782&$9$(-;!('9$*+!
L$8>2)0! '(0! K$.'2! 2$)(782&$9$(-! 3$2$! :4$0! )(! -#$! 2$)(782&$0!
$9.'(B9$(-<! "#$! >$8>2)0! 2$)(782&$9$(-! 3'4! '! #)>#C4-2$(>-#! 4-$$*!
3)2$!&89?84)-$!3)-#!?8*+$-#+*$($!3)-#!-#$!'?$2-:2$!0)9$(4)8(!87!`!G!
`!&9!5@)>:2$!OU6<!"#$!9'-$2)'*!?28?$2-+!3'4!8.-')($0!7289!-#$!3)0$C
3)0-#! 4-2)?! -$(4)*$! 4-2$(>-#! -$4-! 782! >$8>2)0! '*8(>! -#$!9'&#)($! '(0!
'*8(>! -#$! &2844C9'&#)($! 0)2$&-)8(4<! "#$! -$(4)*$! 4-2$(>-#! '*8(>! -#$!
9'&#)($!'(0!'*8(>! -#$!&2844C9'&#)($!0)2$&-)8(4!3$2$!UN<^O!MkV9!
'(0!`U<`U!MkV9!2$4?$&-)A$*+<!"#$!1*8(>'-)8(!'-!.2$'B!3$2$!Q<^Tj!
'(0! ^<^^j! 2$4?$&-)A$*+<! "#$! 2$.'2! 2$)(782&$9$(-! 3'4! '! 0$7829$0!
4-$$*!.'2!5FZOU99<6!3)-#!-$(4)*$!4-2$(>-#!57! 6!87!^;^^N!B>V&9" <!"#$!
?28?$2-)$4!87!-#$!2$)(782&$9$(-!'2$!-'.:*'-$0!)(!"'.*$!Q<!"#$!2$.'2!'(0!
>$8>2)0!2$)(782&$9$(-!3$2$!&8(4)0$2$0!-8!.$!'!*)($'2!$*'4-)&!9'-$2)'*<!
,-$$*!4#$$-!?)*$!3'4!:4$0!)(!-#'-!0'9!&2$4-!2$#'.)*)-'-)8(!5@)>:2$!O_6<!
J-!3'4!9'0$!7289!-#$!#8-C28**$0!4-$$*!'(0!#8-C0)??$0!>'*A'()/$0!'(0!
3'4! )(4-'**$0! :4)(>! A).2'-)8(! 9'&#)($! '-! -#$! :?4-2$'9! '(0!
083(4-2$'9!4)0$!'*8(>!-#$!0'9!&2$4-<!"#$!?28?$2-)$4!87!-#$!4-$$*!4#$$-!
?)*$!'2$!-'.:*'-$0!)(!"'.*$!Q<!"#$!4-$$*!4#$$-!?)*$!3'4!&8(4)0$2$0!-8!
.$!'!*)($'2!$*'4-)&!9'-$2)'*<!"#$!)(-$27'&$!&8$77)&)$(-4!3$2$!:4$0!)(!-#$!
)(-$2'&-)8(! .$-3$$(! -#$! .'&B7)**! 48)*! '(0! -#$! 2$)(782&)(>! 9'-$2)'*4;!
('9$*+!2$.'2;!>$8>2)0!'(0!4-$$*!4#$$-!?)*$<!"#$!980$*!?'2'9$-$24!'-!
-#$!48)*c4-2:&-:2$!)(-$27'&$!&'(!.$!>$($2'-$0!7289!-#$!48)*!:4)(>!-#$!
4-2$(>-#! 2$0:&-)8(! 7'&-824! 5K#$%&'6;! 0$7)($0! '4! -#$! 2'-)8! 87! -#$! 4#$'2!
4-2$(>-#! 87! -#$! 48)*c4-2:&-:2$! )(-$27'&$! -8! -#$! &822$4?8(0)(>! 4#$'2!
4-2$(>-#!87! -#$! 48)*<! J(! -#)4! 2$4$'2&#;! -#$! 4-2$(>-#! 2$0:&-)8(! 7'&-824!
5K#$%&'64:>>$4-$0! .+! Z2)(B>2$$A$! ! '(0! ,#$(! 5ENOO6! 3$2$! :4$0! '4!
4#83(!)(!"'.*$!^<!
!
.
!
!
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!

&!#
!

!
$>OB=./!!5>I=<9>B.C<AC=<I9=K.AM.A<9:9H>B.J>?.;K=J.9H.8)5.>H>BVK=K.

"'.*$!(8-$h!kIH!m!(829'*!&8(48*)0'-)8(!*)($;![KH!m![(*8'0C2$*8'0)(>!*)($!5]A$2&8(48*)0'-)8(!*)($6
.
$>OB=.4!!U<AC=<I9=K.AM.O>LSM9BB.?>I=<9>B.;K=J.9H.8)5.>H>BVK=K.

.
$>OB=.F!!U<AC=<I9=K.AM.<=9HMA<L9H:.?>I=<9>BK.;K=J.9H.8)5.>H>BVK=K.

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!

2>?=.. &B>V.&A<=. %>HJA?.`AH=. 89BI=<. 8A;HJ>I9AH. %&&.

%80$*!"+?$! %80)7)$0!I'9!I*'+! %80)7)$0!I'9!I*'+! %8#2!I8:*89.! %8#2!I8:*89.! %8#2!I8:*89.!

1*'4-)&!%80:*:4;!1!5-8(V9"6! Q;NNN<NN! Q;NNN<NN! `;NNN<NN! QNN;NNN<NN! O;NNN;NNN<NN!

b8)448(n4!K'-)8!5! 6! N<QN! N<QN! N<QN! N<EN! N<EN!
[()-!=$)>#-;!" 5-8(V9( 6! E<NE! E<NE! O<X`! O<T^! E<^N!
M) !59V4$&6! E<NGON*+! E<NGON*, ! O<NGON*- ! Q<NGON*+! O<NGON*+!

M! !59V4$&6! `<NGON*. ! O<NGON*, ! O<NGON*- ! Q<NGON*+! O<NGON*+!

I8#$4)8(!5-8(V9"6! C! C! C! `N<NN! QN<NN!

@2)&-)8('*!\(>*$;!#!5F$><6! C! C! Q`! ^N! ^N!

]A$2!I8(48*)0'-)8(!K'-)8;!]IK!! O<NNN! O! C! C! C!

,*8?$!87!kIH;!o! N<QQ`! N<_UO! C! C! C!

,*8?$!87![KH;!p! N<N`Q! N<NTU! C! C! C!

,*8?$!87!&2)-)&'*!4-'-$!*)($;!%!! N<X`U! O<NE! C! C! C!

2>?=.. ">LSM9BB. %ALS.89BB.

%80$*!"+?$! %8#2!I8:*89.! %8#2!I8:*89.!

1*'4-)&!%80:*:4;!1!5-8(V9"6! `;NNN! `;NNN!

b8)448(n4!K'-)8!5! 6! N<QN! N<QN!
[()-!=$)>#-;!" 5-8(V9( 6! E<N_! O<T`!
MG!59V4$&6! O<NGON*- ! O<NGON*- !

M+!59V4$&6! O<NGON*- ! O<NGON*- !

I8#$4)8(!5-8(V9"6! C! C!

@2)&-)8('*!\(>*$;!#!5F$><6! ^O! ^O!

2>?=.. %=O><. _=A:<9J. #R==I.U9B=. +=BJ9H:.5=KR. #I==B.UB>I=.

%80$*!"+?$! H)($'2!1*'4-)&! H)($'2!1*'4-)&! H)($'2!1*'4-)&! H)($'2!1*'4-)&! H)($'2!1*'4-)&!

1*'4-)&!%80:*:4;!1!5-8(V9"6! E<N^GON+! EX;``N! E<N^GON+! E<N^GON+! E<N^GON+!

b8)448(n4!K'-)8!5! 6! N<QN! N<^`! N<QN! N<QN! N<QN!

[()-!=$)>#-;!" 5-8(V9( 6! _<X`! N<TQ! _<X`! _<X`! _<X`!
"#)&B($44!5996! C! O! OEU<QQ! C! T!

F)'9$-$2!5996! OU! C! C! U! C!
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!

&&#
!

.
89:;<=./T..$R=.:=A:<9J.<=9HMA<L=?=HI.

!

.
89:;<=./\..$R=.RAIPJ9CC=J.:>BQ>H9a=J.KI==B.KR==I.C9B=.

.
$>OB=.X..#I<=H:IR.%=J;LI9AH.8>LIA<K.@%!"#$%G.

.
T0. %)#37$#.!2-.-1#&3##1,2#.

T0/. b=<I9L>B.-9KCB>L=?=HI.

,$--*$9$(-!?*'-$4!3$2$!)(4-'**$0!)(!-#$!$9.'(B9$(-!5@)>:2$!X;!@)>:2$!
T!'(0!@)>:2$!ON6!-8!9$'4:2$!-#$!A$2-)&'*!4$--*$9$(-4!'(0!-#$!2$4:*-4!
3$2$! A$2)7)$0! 3)-#! EF! @1\<! @)>:2$! OX! 4#834! -#$! A$2-)&'*!
0)4?*'&$9$(-! &8(-8:2! 87! 82)>)('*! $'2-#! 0'9! 8.-')($0! 7289! ,-2$44C
,$$?'>$! &8:?*$0! '('*+4)4! '-! -#$! $(0! 87! -)9$! 4-$?! 5ENOU6! 3)-#!
9'G)9:9! A$2-)&'*! 0)4?*'&$9$(-! 87! N<_N! 9<! "#$! 2$4:*-4! 7289! -#$!
'('*+4)4!'2$!&8(4)4-$(-!3)-#! -#$!>$80$-)&!98()-82)(>!0'-'!'(0!@1\!
2$4:*-4!.+!5,82'*:9?!"#!$%&;!ENEQ6<!@)>:2$!OT!'(0!@)>:2$!EN!4#834!-#$!
A$2-)&'*!0)4?*'&$9$(-!&8(-8:2!87!0'9!&2$4-!2$#'.)*)-'-)8(!3)-#!%,1!
='**4! '(0! 4-$$*! 4#$$-!?)*$! '7-$2!0$'&-)A'-)(>! -#$!82)>)('*!0'9!&2$4-!
$*$9$(-4! '(0! 2$?*'&)(>!3)-#! -#$! ($3!0'9! &2$4-! $*$9$(-4<! J(! 8-#$2!
38204;! )-! 3'4! -#$! 4$--*$9$(-! &':4$0! .+! -#$! ($3! 0'9! &2$4-<! "#$!
9'G)9:9! A$2-)&'*! 4$--*$9$(-! 3'4! 78:(0! -8! .$! N<NO^! 9! '-! -#$! -8?!
4:27'&$! 87! -#$! .'&B7)**! 8(! -#$! :?4-2$'9! 4)0$<! ,$--*$9$(-! 87! -#$!
78:(0'-)8(!87!%,1=!'&&820)(>!-8!-#$!*8&'-)8(!87!-#$!4$--*$9$(-!?*'-$!
)(4-'**$0!3'4!X!99!'(0!^!99!'-!-#$!:?4-2$'9!'(0!083(4-2$'9!4)0$4;!
2$4?$&-)A$*+<! "#$! 4$--*$9$(-! ?'--$2(! 4*)>#-*+! -)*-$0! -8! -#$! :?4-2$'9!
4)0$<!S83$A$2;!4$--*$9$(-!87!-#$!78:(0'-)8(!8.-')($0!7289!-#$!@1\!
3'4! 49'**! &89?'2$0! -8! -#$! #$)>#-! 87! -#$! 0'9! 5`T!9<6! 82! $A$(! -#$!
#$)>#-! 87! -#$! %,1=! 5U9<6! .$&':4$! -#$! 78:(0'-)8(! 87! -#$! %,1=!

4:??82-$0!-#$!3$)>#-!87!-#$!8*0!0'9!&2$4-!3#)&#!3'4!#$'A)$2!-#'(!-#$!
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