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 5)WO4 P(#9Y KPaN).Q 0.�J VW\+,S\4#- 7»WJ#$ �$WU

 uW� !aN) #_ *+,-./ *$#O&wN) �W}|J K�,-./ c ̂ gW3J "Y hSTS� ).8NL( `��._
 %&' �,-./ P�NL ^_ K�,-./ .k,i ._ aSR#U #_ *&&OgY hS_ �M_YL( !(Y.p._ !Y._ ^M4#,S_
 () Y( #- VaOU !WQL j|Q ÎzIJ VYW\_ aN#9 L a-) *J (Y.p .�4 [aJ Y( Va9 *4#}q K!"#$
 h\�#$ () !Y ̂ \oq._ 234 K*+,-./ *$#O&wN) Kj|Q VYWU *J 5)Y) !#q ).8NL( hSO-
 5a,R *J #|NY #- VaOU )(W�._ "Y !.SQW&q L £&\lJ !#- �,-./ V#SJ () s-#|U !#- 7�

 "Y ZNbq VYW,i ^_ e#S_)Y () �&�Y K*+,-./ *M$#O&wN) KaN).Q 0.�J ^R ^4WQ V#O- 
 e(ap ^R *g#n () K)W9 *J PaSJ#4 �.4 e(ap "Y Z&89 VYW,i ^_ #N L *JWOi *M$#O&wN)

 5j$Y ¦!)#k\pY !#,dJ ^_ #N L *J#�4 vN.1 "YG Pa,,R �Wi.J *N#4YWU Kjl$

 .�4 ^_ hS,~ aN#9 5)W9 ZJ �WozJ V).R ai#3\J L ��q !Y._ !Y ̂ &SM$L K�.4 e(ap 
 #J V.p �(b_ P#I\9Y hNY #JY �j$Y #- jgL) j$) () c(Yb_Y K*+,-./ *M$#O&wN) ^R aM$(
 e(ap a$#/ 789 VYW,i ^_ Y( #- jgL) !Y Pa,NYb/ (W1 ^_ V#}q .$Y.$ () �).J Y.N" �j$Y
 V#J" () *+,-./ !#-)#}4 5a,,� ZJ c)#O\iY Z_ (#}¿Y #- V] !#- jSg#d/ ^_ jIo4 L K^\o4Y)

5¦Ï¶;¯Ë Ã² A±5B CDDÇF ÐÆGa,N#O4 *J jSg#d/ K#- e#O&wN) "Y .\}_ K*$#S$ e�8TJ

 *4#}q !#m/ () *g#\S�N) VaOU c PaNa� "L._ #_ P"L.JY ^R j$Y hNY ^qWU 7_#p c ̂ \84
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 !Y._ u�U () *N#- e#O&wN) VYWM,i ^_ 7N� 7Sg) L) ^M_ #S4) "Y ^�34 .- () )Y.M/Y KVaM9
 5a,\o- bSJ] %&' *�SzJ jS,JY )#�NY L *$#S$ jR(#TJ

 !#- �,-./ #_ £&\lJ 7&J j$Y h�OJ K¦(WT�G jgL) �N VL() () ^� hNY jol4 
 K*\gL) *+,-./ e#o$ÑJ KZ\g#n hS,~ () ^� Ka,9#_ ^\9Y) *\oN" s- ZN#4YWU KeL#|\J
 �,-./ "Y !(#Q"#$ *iW4 u(L.� L K#- jS&pY ._Y._ () �g#� �,-./ ªNL.U !Y._ �&�Y
 !#-)#}4 K7Sg) hSO- ^M_ L Ka4(Y) 7N#OU e(ap L 24Y) c ̂ M�_Y( jNW3U ^_ KjMgL) ()

 5a4W9 *J *3&U .\}_ K*+,-./ e.ÁR L ¢4#�U �ai ªNL.U !Y._ *\gL) .S� *+,-./

 L  *3S3n �&�Y K*+,-./ �M_YL( ªNL.U !Y._ !)#i �).J (W�,J L aMkp ^M� hNY �L)
 L *&&OgY hS_ �_YL( () *N#-).8NL( �#lUY () #UaOi #- jgL) �jM$#- jgL) "Y .U *dpYL
 V#SJ �_YL( L �,-./ K*U(#Ii ^_ �a4(Y) bR.OU Z[&J H/#,J ._ .\TS_ K)W� *q(#� j$#S$
 V#+Il4 !Y._ `.' *4#$( jd|,J L *M$#S$ e(ap !Y._ !(Yb_Y VYW,i ^_ .QY *+,-./
 a-YWl4 *4#}q jS,JY L %&' ^_ *_#S\$) �I$ #},U ^4 *+,-./ *$#O&wN) K)).Q e(ap ()

5¦:ÃËÃ³?·AB CDEE ,CDEEG)).Q *J "#_ *+,-./ soSg#N.wJY �W}|J V#O- ^_ ^8&_ Ka9

 �N VYW,i ^_ *M+,-./ *M$#O&wN) Kj|Q VYWU *J KaN).Q V#S_ ^� ^~ V] ^M_ ^qWU #M_
 HIU ^_ L #- jgL) �_YL( %�M$ !#3U(Y K*q(#� jM$#S$ () `#�d4Y 7_#p L aJ](#R (Yb_Y
 "Y s}J (Yb_Y hNY 5jM$Y *&&OgY hS_ e#I� L %&' )#M�NY L #- j&J V#SJ sM-#|U 2MNYb/Y V]
 7J#dU L *9"WJ] *O&i !#- !(#8O- c ̂ d$WU K!.,- Ò *+,-./ ef)#IJ u.\oQ vN.1
 7_#3\J x() �$#,J !#-.\o_ K*4#_" )WqWJ H4YWJ H/( L V#_" u"WJ] KHJYWq L V#+Il4

 5¦666 :6�¨� KVY.+N) L !.SJY *zg#'G )(L] *J s-Y./ .+Na8N "Y Y( *4#o4Y HJYWq

I/"T&UV"W%
 *$#O&wN) ^&Oq "Y ZQa4" £&\lJ c#- ̂ I,q ._ ^R jM$Y ZdJ#q s\MoS$ KVa9 *4#}q
 7J#8U aN#M9 5)).Q *J �SU#O&wN) !#- jSg#d/ ½W[,U Îi#_ ^R !Y ̂ 4WQ ^_ K)(Y�Q *J .S�ÀU
 *$#O&wN) K!Y ̂ 4#M$( *$#O&wN) K^I4#q a,~ *M$#O&wN) ^_ �SM$�R "Y *M$#O&wN) a4L(
 !#S4) () *$#O&wN) 5a,M9#_ Va9 *4#}q c PaNa� "Y .�#\J K*$#O&wN) �#8M9Y L a,OM9W-
 ^8&_ Kj$Y �#IU(Y () #-(WTR )#k\pY L #-L.O&p K*\S,JY 7»#MoJ L H/#,J #_ #},U ^4 *4#}q
 .UY./ Y( #� *\n L ^\�Y).� bS4 .M,- L u"(L Ks&i K�,-./ !#- P"Wn () e#1#IU(Y ^M_

 5)"Y).� *J bS4 %&' L .T_ �W3n K*4#o4Y jS,JY 7»#oJ ^_ P)#}4
 jS,JY L %&' )#�NY () *+,-./ *M$#O&wN) 234 #_ ^�_Y( () *&R !a,_ HOq �N ()
 s- !Y._ *N#-).8NL( �#MlUY ._ aSR#U #_ *+,-./ *M$#O&wN) Fj|Q VYWU *J *M&&OgY hS_
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 V)Y) 78M9 ^�S\4 () L *+,-./ e#1#IU(Y L eY)LY.MJ �)#IU KbSJ] jOg#MoJ *\MoN"
 K!"#$ %&' L !(f#M$ �).J K!)Y"] K.MT_ �W3n KjS,JY jN(WzJ #_ *4#}q !Y ̂ dJ#q
 jg#�) L !"#$ %&' VaM9 *J#�4 "Y jd4#OJ L ^4Y.S+MTS� *$#O&wN) jO$ ^_ .\MTS_
 !#- �,q !#- u(W9 L ¼)YWn ^R *N#-(WTR () P�NL ^_ %&' !#3_ L �|n () *J#�4
 K(WTR .- () *+,-./ *$#O&wN) *$#$Y `Ya-Y 5a4Y 7N#O\J Ka4Y Pa4Y(�Q .M$ "Y Y( *&�Y)

 F)W9 sSo3U 7N� ^&n.J ^$ ^_
 !Y._ �#�4 !(#M\/( L *M9"(Y �,-./ ^_ jIMo4 ^qWJ L hM9L( P#QaN) c ̂ »Y(Y È6
 L *&&OgY hS_ *\gL) !#-  V#J"#M$ K#- jgL) 7J#M9 7&OgY hS_ c ̂ '.i £&\lJ VY.M+N"#_

 �*JWOi (#8/Y L *4aJ HJYWq !#-)#}4 K*\gL).S�
 VaOU L �,-./ �#3\4Y L */.dJ !Y._ *+,-./ !#- soS4#8J L #-(Yb_Y "Y P)#|\$Y È� 

 ��W|4 L �.4 e(ap "Y !"(#_ c ̂ 4WO4 VYW,i ^_ .+N) �,-./ L hSJ".$ ^_ hSJ".$ �N
 5bSJ] %&' �_YL( c ̂ d$WU L �,q "Y !.SQW&q È� 

 5)W9 *J "#�] �,q K)W9 HpYL .�WJ .S� L ^�S\4 *_ �SU#O&wN) �YapY �N ^R *J#+,-
 e#I$#,J L *q(#� c ̂ '.i () �,-./ KZ[&J H/#,J `Ya-Y "Y *z�M$ ^_ VaSM$( !Y._

 5j$Y (Yb_Y �N K�SU#O&wN)

 !#- *$#O&wN) hNb+N#q K*+,-./ V#SJ e#1#IU(Y L !Y ̂ 4#M$( K*+,-./ !#-  *$#O&wN)
 a4L( ^_ ^qWU #_ 5j$#- j&J j$YW� "Y PaJ]._ (YaN#� %&' )#�NY ^_ .�,J ^� PaN).Q *\,$
 ^_ *+,-./ *$#O&wN) K*&&OgY hS_ c P).\oQ L P).T/ !"#$ ^~(#w8N L VaM9 *4#}q *&d/
 *$#O&wN) () *O}J 234 L )W9 *J P)#|\$Y *iW,\J !#- 789 L #- �./ () !Y Pa,NYb/ (W1
 K!"#M$ )#O\iY !L( ._ !)#N" eY.�Y KV] V)W_ .SQY./ 7Sg) ^_ ^R Ka,R *J #|NY (WMTR .-

 5)(Y) (WTR L) hS_ !)#k\pY L *$#S$ �_YL( .\TS_ sS8zU L vSOdU ^_ �OR

 �"f c"#$.\o_ #_ 5)WM9 ZJ Z3&U �,-./ VaM9 Z4#}q e#[Si./ "Y Z�N !"#M$ %&'
 ca4L( KZ+,-./ c ̂ M'.i () VaM9 Z4#}q K#- jgL) V#SJ () ZM$#S$ jS/.¿ )#�NY L
 () `#�d4Y 7_#p L aJ](#R c(Yb_Y VYW,i ^_ *+,-./ *$#O&wN) 5j$Y P)WO4 YaS� Pa,_#\M9
 2NYb/Y V] HIU ^_ L #- jgL) V#SJ e#IM$#,J %�$ !#3U(Y "#$  ̂ ,SJ" K*q(#� jM$#S$
 u.\oQ vN.1 "Y Ks}J (Yb_Y hNY 5j$Y *&&OgY hS_  e#I� L %&' )#�NY L #- j&J V#SJ s-#|U
 V#+Il4 7J#dU K*M9"WJ] È*O&i  !#-  !(#8O- c ̂ dM$WU K!.,- È*+,-./ ef)#IJ
 HJYWq 7_#3\J  x() �M$#,J !#-.\Mo_ K 555 L *4#_" H4YWJ H/( KV#_" u"WMJ] KHMJYWq

 5)(L] *J s-Y./ Y( .+Na8N "Y !.T_

 c PaOi .+N"#_ ^R *N#-(WTR () *+,-./  *M$#O&wN) Kj|Q VYW\_ aN#M9 K*&R (W1 ^_
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 KjM$Y (Y)(W�._ !Y P)#dgY �W/ jSO-Y "Y Ka4L(  *O4 (#OM9 ^_ *4#}q !)#k\pY #N *J#�4
 !)#k\pY K�NºWgW,8U e(ap "Y ^R  *N#-(WTR "Y ^\$) V] ^R jMoS4 #,dJ hNa_ hNY #[JY
 #-(WMTR ^4WQ  hNY K¢8dg#_ ^8&_ Ka4Y"#S4  *_ (Yb_Y hNY "Y KaM4(Y)(W�._ *Nf#_ *MJ#�4 L
 !#- ̂ 4YW\T� "Y !a,J P.}_ 7Sg) ^_ Ka4(Y�Q *J *+,-./ *$#O&wN) c ̂ '.i ^_ #� ^R *J#+,-
 ÎzIJ jSO-Y () VYWU *J jN#}4 () 5a4.U  v/WJ bS4 P"Wn hNY () K!)#k\pY È*[,/ ! [WMp
 L e#i"#,J V#N.q () .SQ() HJYWq () Kj|Q *+,-./ *M$#O&wN) "Y .�#\J !"#M$ %&'
 e#i�1Y 7NaIU #_ L *+,-./ *\S-#J #_ *4#}q hNW4 (#\�#$ K*q(#� L *&�Y) !#- �,q
 V] HIU ^_ L !"#�J !#m/ )#�NY �qWJ K!Y ̂ 4#M$( e#1#IU(Y u.\MoQ vN.1 "Y )#O4 ^_
 "Y *-#Q] K*+,-./ eY)LY.J K.+Na8N #M_ #- j&J eY)LY.J u.\MoQ L !"#�J �,-./
 5)).Q *J !"#$ %&' L jS,JY )#�NY K�,q !#- 2,U 2-#R K)Y./Y !#- !)Y"] L �W3n

YA$!6
5P�4Y) .T4 KVY.}U KVa9 *4#}q *$#,9 ^dJ#q K¦6�¨¤G .SJY K*4Y.}U ^\|9] È

 Ó#~ K��$Y �,-./ L ^TNa4Y Ksp K#-  PºYL �,-./ K¦6�¨¤G VY.+N) L �W$.gYaIi Ke#S_ È
5�W$

 K*,O~ PY( s$#3gYW_Y c ̂ Oq.U Kj$#S$ Va9 *4#}q K¦6�¨�G WS\$Y KjSO$Y � V#q K¢S&S_ È
VY.}U K.'#dJ (Y._Y *&&OgY hS_ e#3S3zU L e#dg#�J *+,-./ c ̂ o$WJ KVY.}U

 �#U"#_  c ̂ N.T4  KVa9 *4#}q  .ki  ()  *+,-./  *$#O&wN)  K¦6�¨�G  hSon  K*OS&$  È
5§� c P(#O9 K^TNa4Y

 e#dg#�J bR.J K*+,-./ �_YL( L �,-./ sS-#|J #_ *N#,9] K¦6�¥§G *&iaOzJ K*i#d9 È
 5*&&OgY hS_ *+,-./ e#3S3zU L

 P#+4  .T4  KVY.}U  KVY.NY  ()  *$Y.RWJ)  L  Va9 *4#}q K¦6�¨­G  )WdoJ  .SJY  K#S4  �Y.}9  È
5.'#dJ

 eY(#T\4Y KVY.}U K*+,-./ *$#O&wN) K¦6�¨�G aSd$ K!aOzJ � #�( aS$ K!.SJY *zg#' È
5�W,3p

 c ̂ J#4 c ̂ &�J K*4a9#4 7n !Y ̂ &mdJ K�,-./ L Va9 *4#}q K¦6�¨�G hon KV#S»WXR È
5§c P(#O9 K*$#,9 V#o4Y

 c ̂ Ja3J #_ K"L.|g) Z3U aOzJ c ̂ Oq.U K.'#dJ Z$#S$ Z$#,9 ̂ dJ#q K¦6�¨�G jS� K24 È
5�LY Ó#~ K.NW� eY(#T\4Y KVY.}U K^N.ST_ hSon .\�)

 aR  K*q(#� �_YL(  "Y  *Tl_  c ̂ _#ÁJ  ^_  *+,-./  *$#O&wN)  K£gY  7S&zU  !.I� P#+N#�  È
 >²²µFÔÔA±ÃÕ5 ?³ÔÖË··@=×=@CÌ×@?É5 A±AC5 (6��6/� /6 () *$.\$)G K6¥6�¥¥ F�&�J

>²@±ØEÇECÇÇ
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K() *$.\$)G K*q(#� j$#S$ L *+,-./ *$#O&wN) K�,-./ K"WS4 �(#/ !(YbQ.I� È 

 K¦ÙDÔECÔDÉ>²²µF ÔÔÄÄÄ5 ÕA³=¯ÃÄ=5 ·¶@Ô¯ÃÄ=²ÃÚ²5 µ>µØ¯¯ÛEÜÙDECDÉDDDÝDÉ
È Þß¶=²?¯Ã±±?B àA³ßA³?²A Þ±ÃÚA¯Ë³A , (CDECGB °;±²;³A± Ë?µ±¶@A·¸ A¯Ë ²>Ã ·¶¯·Ãµ² 

¶Õ ²>Ã ®²>Ã³Bá>Ã ¹¯²Ã³¯A²?¶¯A± °¶¯ÕÃ³Ã¯·Ã ¶¯ °;±²;³A± ´?µ±¶@A·¸ â ²>Ã ãä äÃÄ 
å¶³< â æA=>?¯ß²¶¯B ´5 °5 àA³ßA³?²A Þ±ÃÚA¯Ë³A °¶µµ? Þß¶=²?¯Ã±±?

È Þ@?³<>A¯¸A¯B ç?A¯¯A ,  (CDEEGB ß±¶ÌA±?²A²?¶¯ A¯Ë ?¯²Ã³¯A²?¶¯A± ³Ã±A²?¶¯=B 
á³A¯=±A²¶³ A¯Ë èµÃ·?A±?=² ¶Õ ·³¶==È°;±²;³A± ·¶@@;¯?·A²?¶¯ BéÃµ³Ã=Ã¯²A²?ÖÃ Õ¶³@ 
åÃ³ÃÖA¯B Þ³@Ã¯?A

È ÏA¸±?=B è@?²>B ®ÄÃ¯=  ,  (CDDÉGBá>Ã ê±¶ÌA±?ÅA²?¶¯ ¶Õ æ¶³±Ë Â¶±?²?·=F Þ¯ 
¹¯²³¶Ë;·²?¶¯ ²¶ ¹¯²Ã³¯A²?¶¯A± éÃ±A²?¶¯=B Ý²> ÃË5 B ®ÚÕ¶³Ë ã¯?ÖÃ³=?²¸ Â³Ã==B ®ÚÕ¶³Ë5 

È Ï¶;¯ËB Í5 B Ï³?ßß=B é5 B ë¶±ËÃ¯B ì5 A¯Ë ì¶¯Ã=B è, (CDDÇGB í°;±²;³A± ́ ?µ±¶@A·¸îB 
´Ã@¶=B A² >²²µF ÔÔÄÄÄ5 ËÃ@¶=5 ·¶5 ;<Ôï±Ã=Ô°;±²;³A±ðCDË?µ±¶@A·¸ðCDÈðCD
ÄÃÌ5 µËÕØECÝDÙÜÙÝCÐ

È °>Ã B̧ ì¶·Ã±¸¯ ,  (CDEDGB °ãçáãéÞç ´¹Âç®àÞ°å Þä´ ÞãèáéÞç¹ÞÈ
°ë¹äÞ °ãçáãéÞç éñçÞá¹®äèBÞ¹¹Þ äèæ Ï³A¯·> °>A³²Ã³?= çÃ·²;³Ã CD

È °;@@?¯ß=B à?±²¶¯ °, (CDDÜGB °;±²;³A± ´?µ±¶@A·¸ A¯Ë ²>Ã ãè ê¶ÖÃ³¯@Ã¯²F Þ 
è;³ÖÃ 5̧ æA=>?¯ß²¶¯ ´°F °Ã¯²Ã³ Õ¶³ Þ³²= A¯Ë °;±²;³Ã5 

È ÕÃËÃ³?·A B°;±²;³A± ´?µ±¶@A·¸ ¹= ®;³= B EE Þµ³?± CDEEB>²²µF ÔÔÄÄÄ5 
·;±²;³A±Ë?µ±¶@A· 5̧ ¶³ßÔ·;±²;³A±Ë?µ±¶@A·¸¯ÃÄ=Ô?¯ËÃÚ5 µ>µØ°¶@@Ã¯²È¶¯È
°;±²;³A±È´?µ±¶@A·¸ÈÝ á>Ã ìAµA¯ :¶;¯ËA²?¶¯B äÃÄ å¶³<5 

È :;<;=>?@AB Þ<?<¶ ,  (CDEEGB °¶¯ò?·² A¯Ë °;±²;³Ã :¶=²Ã³?¯ß ÂÃA·Ã ²>³¶;ß> 
°;±²;³A± ¹¯?²?A²?ÖÃ=Bì¶?¯² éÃ=ÃA³·> ¹¯=²?²;²Ã Õ¶³ ¹¯²Ã³¯A²?¶¯A± ÂÃA·Ã A¯Ë °;±²;³Ã 
Þ¶¸A@A êA<;?¯ ã¯?ÖÃ³=?²¸

È  ¹°´,  (EÙÙÉGB íæ>A² ¹= °;±²;³A± ´?µ±¶@A·¸Øî A² >²²µF ÔÔÄÄÄ5 
·;±²;³A±Ë?µ±¶@A· 5̧ ¶³ßÔ?¯ËÃÚ5 µ>µØÃ¯ó·;±²;³A±Ë?µ±¶@A· 5̧ 

È ¹°´ ,  (EÙÙÉGB ¹@µ¶³²A¯·Ã ¶Õ °;±²;³A± ´?µ±¶@A·¸ B >²²µF ÔÔÄÄÄ5 
·;±²;³A±Ë?µ±¶@A· 5̧ ¶³ßÔA·AËÃ@¸Ô?¯ËÃÚ5 µ>µØ¹@µ¶³²A¯·ÃÈ¶ÕÈ°;±²;³A±È´?µ±¶@A·¸ 

È ÍA¯ßB ë¸;¯ß=Ã¶<,  (CDEEGB éÃÕ³A@?¯ß °;±²;³A± ´?µ±¶@A·¸F ¹¯²Ã³¯A²?¶¯A± 
°;±²;³A± Â¶±?²?·= ¶Õ è¶Õ² Â¶ÄÃ³ A¯Ë ²>Ã °³ÃA²?ÖÃ ñ·¶¯¶@¸ B°;±²;³ÃB àÃË?A â 
°³ÃA²?ÖÃ ¹¯Ë;=²³?Ã= Í?¯ßô= °¶±±ÃßÃ ç¶¯Ë¶¯

ÈÍ;õ¯?A³ é,  (CDDÇGB è¶Õ² Â¶ÄÃ³ ? Ä?Ã±<¶ö÷ Þ@Ã³¸<?B ø?¯F ù ä¸Ã ì5 B ¦CDDÇGB 
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