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e: _FL>=f< FK oY OF]<@ A?OOLR AjF?LJ S< ]E>jEG >j< @=Gf< FK oY 99¤9M _:
k: ij<@< >j< qGO?> E\O<J=GD< FK >j< ^_ A<> EA Vcc Fj\A PGF> Xe Fj\AN O?> = \=>DjEGf >@=GAZKF@\<@ FK Xe ¥ � Vcc ¥ S<>]<<G >j< �ZXccca =GJ >j< ^_ A<>:
X: oY OF]<@ A?OOLR KF@ >j< �ZXccca AjF?LJ GF> S< DFGG<D><J >F F>j<@ A<>A:
r: ^j< �ZXccca AjF?LJ S< EGA>=LL<J => = ]<LLZ̀ <G>EL=><J J@R OL=D< GF> <bOFA<J >F >j< JE@<D> @=RA FK>j< A?G ]E>j AO<DE=L D=@< KF@ j<=> @=JE=>EFG:
v: ijEL< =?>F\=>ED YmuI; EGA<@>EFG K?GD>EFG EA ]F@UEGf� YmuI; EA EGA<@><J =?>F\=>ED=LLR => AO=D<]jEDj EA ]@E>><G =GR]j<@< S?> EG >j< L=A> KE`< L<>><@A FK LEG<:
9c: gA< m^^� \FJ<\ => 9ec T=?J L<AA:



w ¦ w

§z 2460/�47 07¨ 5{76/�47 45 647/|428
�© ����� ª���« ¬­�®¯���°©

9: Cdiam OELF> Iao� LEfj>A ]j<G >j< Cdiam A]E>Dj EA >?@G<J dn:H: Cdiam A]E>DjV: W; A]E>Dj� ±W�Y² F?>O?> K@F\ W�Y D=G S< \FGE>F@<J±lWmQ² F@ ±[CWYa² F?>O?> K@F\ @<AO<D>E`< KEL><@A D=G S< \FGE>F@<J:M: ³lq^ EGJED=>EGf Iao� >?@GA FG =GJ FK ]E>j ´µ¶·¸ ¹ FO<@=><J ]j<G >j< mald^a A]E>Dj EA A<>=> lWngWI� >?@GA FG =GJ FKK DF@@<AOFGJEGf >F U<R FO<@=>EFG ]jEL< => Wg^d:e: dg^Cg^ EGJED=>EGf Iao� EGJED=><A F?>O?> L<`<L: q> LEfj>A => >j< >E\< FK p\=@Up =GJ JF<A GF>LEfj> => >j< >E\< FK pAO=D<p: _:_:k: _dI� DFG>@FLA >j< `FL?\< FK = \FGE>F@ AO<=U<@:X: [CWYa EGJED=>EGf Iao� qGJED=><A AO=D< FK EGO?> AEfG=L:r: ;qna >?GEGf DFG>@FL� O@F`EJ<A >j< KEG< >?GEGf FK AjEK> ]EJ>j EG @<D<E`EGf EG TWgod^ \FJ< =GJm^^� FK W[Yqq:v: lWmQ EGJED=>EGf Iao� qGJED=><A \=@U FK EGO?> AEfG=L:9c: ^dna A]E>Dj� EGJED=><A sEfj F̂G< F@ IF] F̂G< EG m^^�:99: [an[a A]E>Dj� Dj=Gf<A >j< OFL=@E>R FK \=@UuAO=D< EG EGO?> =GJ F?>O?>:9H: ldoa A]E>Dj� KF@ \FJ< A<L<D>EFG:9V: [sq;^ A]E>Dj� A<>A AjEK> ]EJ>j EG m^^�9M: idmo A]E>Dj� >@=GA\E>A Dj=@=D><@A EG >j< S?KK<@ \<\F@R SR ]F@J f@F?OEGfA SR O?AjEGf´º»¼½ PF@ I; F@ Ym N:



w ¾ w

9e: dCamW^qdn A]E>Dj� DFG>@FLA >j< A>=>< FK >j< U<REGf DE@D?E>:9k: qnCg^ A]E>Dj� ±^^I² FS>=EGA EGO?> K@F\ ^^I Ia_aI qn �=DU:±W;² FS>=EGA EGO?> K@F\ F>j<@A:9X: W; qnCg^ A]E>Dj� @<L=><A >F W; qnCg^ �=DUA FG >j< S=DU O=G<L:9r: Wn^qZndq[a A]E>Dj� s<LOA >F O@<`<G> f=@SL< ]j<G >j<@< EA GF AEfG=L:9v: W[Yqq ldoal A]E>Dj� @<L=><A >F W; qnCg^ QY[ =GJ m³u^WCa FG >j< S=DU O=G<L:Hc: Ia^^am A]E>Dj� Ia^^am DFJ< EA >@=GA\E>><J ]j<G >@=GA\E>>EGf EG m^^�:H9: mald^a A]E>Dj� O?>A >j< >@=GAD<E`<@ EG >@=GA\E>>EGf A>=>< SR O?AjEGf =GR U<R PWg^dN F@´µ¶·¸ ¹ PlWngWIN:
HH: ¿À¶¸½ Á ¼µÂ U<R ÃHV: À½»Ä Á ¼µÅ U<R ÆHM: ´½ÇÄ Á ¼µÈ U<R ÆHe: ¼É½»À Á ¼µÊ U<R Æ m<K<@ >F O=f< HHHk: µËÌ½ Á ¼µÍ U<R ÆHX: ð Á ¼µÎ U<R ÆHr: Ï Á ¼µÐ U<R ÆHv: ¿½¶Ñµ¸ Á ´º½½Ä U<R ÒVc: º»Ñ½ Á ¼»´½ U<RV9: Ó À½´½¸ Ô U<R� O?> >j< A<> EG >j< EGE>E=L A>=><:



w Õ w

��© Ö��× ª���«

9: Csdna �=DU� YFGG<D> ]E>j =G <=@OjFG<H: ;g[a� H WV: _qoad m; �=DU� YFGG<D> ]E>j = jF\< ^_ A<>:M: _qoad YdlCd[q^a �=DU� YFGG<D> ]E>j = `EJ<F \FGE>F@:e: Cdiam A?OOLR �=DU� oY 9H _ EGk: d[YqIId [CWYa �=DU� dADELLFADFO< AjF?LJ S< DFGG<D><J >F >jEA �=DU KF@ >j< AO=D< F?>O?> KF@D@FAA O=>><@G:X: d[YqIId lWmQ �=DU� dADELLFADFO< AjF?LJ S< DFGG<D><J >F >jEA �=DU KF@ >j< \=@U F?>O?> KF@D@FAA O=>><@G:r: ;[Q qo �=DU� YFGG<D> 9cc U¥ t Hcc U¥ @<AEA>F@ KF@ Yi EJ<G>EKED=>EFG:v: ;[Q Qa� �=DU� YFGG<D> ]E>j m^^� U<REGf ><@\EG=L FK >j< >@=GAD<E`<@ KF@ ;[Q K?GD>EFG EG m^^�:9c: Yi Qa� Cd[q �=DU� YFGG<D> >F >j< >@=GAD<E`<@ KF@ Yi P@<K<@ >F O=f< rN99: Yi Qa� na�W �=DU�9H: mald^a �=DU� YFGG<D> >F C^^ ><@\EG=L FK >j< >@=GAD<E`<@ KF@ @<\F>< DFG>@FL:9V: W;[Q dg^ ^WCa �=DU� YFGG<D> >F lqY ><@\EG=L FK >j< D=AA<>>< >=O< @<DF@J<@:9M: �Wqn DFG>@FL� YFG>@FLA >j< W;[Q F?>O?> L<`<L:9e: W;[Q dg^ ^³ �=DU� YFGG<D> >F lqY ><@\EG=L FK >j< >@=GAD<E`<@:9k: W; qnCg^ ^WCa �=DU� YFGG<D> >F aWmCsdna ><@\EG=L FK >j< >=O< @<DF@J<@:9X: W; qnCg^ m³ �=DU� YFGG<D> >F a³^ [C ><@\EG=L F@ LEG< F?>O?> FK >j< >@=GAD<E`<@:9r: W; qnCg^ QY[ �=DU� YFGG<D> >F aWmCsdna ><@\EG=L FK >j< >=O< @<DF@J<@:9v: ^^I Ia_aI dg^ �=DU� ;F@ F?>O?> EG ^^I L<`<L ]E>jF?> \FJ?L=>EFG:Hc: ^^I Ia_aI qn �=DU� ;F@ GFGZ\FJ?L=><J AEfG=LA EG Yi� TWgod^ F@ W[Yqq =GJ ]j<G ?AEGf ]E>j =j=GJ U<R:H9: Cmqn^am YWTIa dg^Ia^



w Ø w

Ùz 0663884|�38 8{~~2�3¨
qGA>@?D>EFG \=G?=L 9CEG OL?f 9ks<=JOjFG< OL?f 9CF]<@ AF?@D< DF@J 9YF=bE=L D=SL< M \YFGG<D>F@ KF@ O@EG><@ 9

Úz 647736/�47
ÛÜÝ Ö����  ®���Þ
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ij<G >j< @<D<E`EGf AO<<J FK AEfG=LA A?JJ<GLR JE\EGEAj<A >F L<AA >j=G j=LK� E> ]ELL AF\<>E\<A j=OZO<G >j=> rt9H Dj=@=D><@A =@< @<=J =A a F@ ^ SR \EA>=U<: sF]<`<@� DF@@<D> @<=JEGf ]ELL S< FS>=EG<J]E>j >j< DFG>EG?=>EFG FK >j< Yi AEfG=LA => >j< G<] @=><:
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Yj=@=D><@A ]@E>><G EG S?KK<@ \<\F@R =@< >@=GA\E>><J EG F@J<@ FK ]@E>EGf: qK >j< >ROEGf AO<<J <bZD<<JA >j< >@=GA\E>>EGf AO<<J� Dj=@=D><@A =@< A>F@<J EG >j< S?KK<@ \<\F@R ?O >F eV Dj=@=D><@A:iE>j eV Dj=@=D><@A S<EGf A>F@<J� >j< D?@AF@ JEA=OO<=@A� fE`<A = AF?GJ AEfG=L =GJ EGO?>A K@F\ >j<U<R =@< @<�<D><J:
;F@ LF=JEGf FK Dj=@=D><@A EG >j< S?KK<@ \<\F@R ´µ¶·¸ * : + ]ELL S< JEAOL=R<J FG >j< AD@<<G: F̂@<L<=A< >j< LF=J<J EGKF@\=>EFG� O?Aj >j<A< U<RA =f=EG:

H: YdmmaY^qdn d; lq[imq^^an YsWmWY^am[
TR O?AjEGf >j< µµ U<R� \EA>=U<A D=G S< <@=A<J� ]jELA> >j< EGKF@\=>EFG EA A>ELL EG >j< S?KK<@ \<\ZF@R� =GJ DF@@<D>EGf DFJ< ]ELL S< >@=GA\E>><J EK >j< \EA>=U< j=A =L@<=JR S<<G A<>:
qK >j< µµ U<R EA O?Aj<J ]j<G >j< S?KK<@ \<\F@R EA <\O>R� Dj=@=D><@A AjF]G EG =̂SL< r =@< >@=GAZ\E>><J�

Yi ��ss
TWgod^ u
W[Yqq ,T[-æçèé �

V: Wg^dlW^qY Qa� maCaW^
^j< A=\< AEfG=L EA @<O<=><J ]j<G RF? jFLJ >j< U<R O@<AA<J: ^jEA =OOLE<A >F =GR U<R EK E> EA j<LJ J<ZO@<AA<J:
��© ���������
9: YsWnnaI laldm�
o=>= EG >jEA \<\F@R qA @<>=EG<J <`<G ]j<G >j< <b><@G=L OF]<@ AF?@D< EA @<\F`<J: ^j< �ZXcccaj=A O@F`EAEFG KF@ kM Dj=@=D><@A � X Dj=GG<LA EG >j< GFG`FL=>EL< \<\F@R: WGJ Yj=GG<L X D=G S< JEZ`EJ<J EG M O=@>A =A AjF]G EG ;Ef: v:
c 9k VH Mr kV

à

áâã .
nF: 9 @<=JA K@F\ >j< KE@A> Dj=@=D><@ >F >j< L=A> RF? j=`< ]@E>><G EG Yj=GG<L X� nF: H K@F\ >j< 9k'(Dj=@=D><@� nF: V K@F\ >j< VH/0 Dj=@=D><@� nF: M K@F\ >j< Mr'( Dj=@=D><@:
±i@E>EGf²
9: ¿À¶¸½ Á ¼µÂ � Ï Á ¼µÐ
H: ´µ¶·¸ Á ¿À¶¸½ Á ¼µÂ

[<L<D> = Dj=GG<L SR O?AjEGf >j< J<AE@<J Ys9 t X U<R: [<L<D><JDj=GG<L G?\S<@ EA AjF]G => >j< 9X�� LEG< FG >j< AD@<<G:
9: nd^a� ij<G RF? ]@E>< EG YsX� A<L<D> J<AE@<J O=@> K@F\

� Á 9 >F � Á Ê =K><@ FO<@=>EGf >j<A< U<RA:
V: R̂O< FG >j< U<RA >F ]@E>< EG J<AE@<J J=>=: W =?JEF AEfG=L EA j<=@J =K><@ kM Dj=@=D><@A =@< ]@E>Z><G EG: Yj=@=D><@A K@F\ >j< U<RSF=@J =@< >j<@<=K><@ >F S< ]@E>><G FG >j< kM�� Dj=@=D><@: ^j<kM�� Dj=@=D><@ EA GF> JEAOL=R<J FG >j< AD@<<G� =L>jF?fj E> EA ]@E>><G EG >j< \<\F@R:



w xë w

M: µµ KF@ DF@@<D>EFG FK \EA>=U<
e: ´µ¶·¸ Á À½»Ä Á ¼µÅ TR O?AjEGf >j<A< U<RA Yj=GG<L G?\S<@ => >j< 9X'( LEG< AjF?LJ EGJED=><

1 :
ab=\OL<� pY� o³ Y� o³ oa oYX³2 Qp EG Ys9

9: ¿À¶¸½ Á ¼µÂ
H: ´µ¶·¸ Á ¿À¶¸½ Á ¼µÂ
V: ¼ 3 AO=D< Ä ¹ AO=D< ¼ 3 AO=D< Ä ¹ AO=D< Ä ½ AO=D< Ä ¼

� Á Ð ¹ 4 AO=D< 5

M: ´µ¶·¸ Á À½»Ä Á ¼µÅ
±dg^Cg^²
9: ¿À¶¸½ Á ¼µÂ � Ï Á ¼µÐ [<L<D> = Dj=GG<L SR O?AjEGf: [<L<D><J Dj=GG<L G?\S<@ EA JEAZOL=R<J FG >j< 9X�� LEG< FG >j< AD@<<G: P F̂ D=GD<L >j< A<L<D><JDj=GG<L O?Aj =GR U<R <bD<O> KF@ � Á 9 � 
 Á v N
H: � Á 9 � 
 Á v o<AEfG=>< >j< G?\S<@ FK >E\<A RF? ]=G> >F A<GJ: WGJ Dj=GZG<LA ]ELL S< JEAOL=R<J EG >j< S?KK<@ \<\F@R:
ab=\OL<� Ys9 � V� Ysk � e� YsV � 9� YsX PMN

¿À¶¸½ Á ¼µÂ � Á È ð Á ¼µÎ � Á Í Ï Á ¼µÐ � Á Ê
nd^a� Yj=GG<L X D=G nd^ S< @<O<=><J: WK><@ J<AEfG=>EGf Dj=GG<LA =GJ >j< G?\S<@ FK>E\<A >j< D?@AF@A ]ELL S< JEAOL=R<J EG >j< S?KK<@ \<\F@R:

V: i@E>EGf EG >j< S?KK<@ \<\F@R EA OFAAESL< =LAF J?@EGf F?>O?> K@F\ >j< Dj=GG<L \<\F@R:
H: [ano ;gnY^qdn

´µ¶·¸ Á ´½ÇÄ Á ¼µÈ Yj=@=D><@A K@F\ >j< Yj=@=D><@A K@F\ >j< j<=J FK >j< AD@<<G ?O >F FG< S<KF@<>j< D?@AF@ =@< >@=GA\E>><J: q> D=G A<GJ ]j=><`<@ RF? D=G ]@E>< FG >j< AD@<<G: qG F>j<@ ]F@JA� AO<ZDE=L Dj=@=D><@A A?Dj =A oaI� a[Y� Ym F@ I; D=GGF> S< >@=GA\E>><J:
´µ¶·¸ 6¸ sF]<`<@ EG TWgod^ \FJ<� Ym EA >@=GA\E>><J @<OL=D<J SR 7 P<h?=LN JEAOL=R<J FG >j<AD@<<G =GJ I; SR 8 P?GJ<@LEG<N: ^jEA K?GD>EFG =LAF ]F@UA EG @<D<E`EGf EG TWgod^ \FJ<� @<D<E`<JA<G><GD<A D=G S< E\\<JE=><LR @<O<=><J >F >@=GA\E> SR [ano K?GD>EFG ijEL< >jEA K?GD>EFG EA ]F@UZEGf� 7 ]ELL S< JEAOL=R<J FG >j< AD@<<G: P[<< =̂SL< 99N: F̂ @<L<=A< >jEA K?GD>EFG� O?Aj >j<A< U<RA=f=EG:
WA AFFG =A >@=GA\EAAEFG FK >j< A<G><GD<A FG >j< AD@<<G KEGEAj<A� >@=GA\EAAEFG K@F\ >j< S?KK<@\<\F@R S<fEGA: qG >j< D=A< RF? ]=G> >F EGA<@> Dj=@=D><@A K@F\ >j< U<RSF=@J ]jEL< A<GJEGf SR[ano K?GD>EFG� ]@E>< p p EG >j< OL=D< RF? ]=G> >F A>FO S<KF@<j=GJ:
ijEL< A>FOOEGf => p9p� Dj=@=D><@A K@F\ >j< U<RSF=@J =@< GF> JEAOL=R<J� =L>jF?fj >j<R =@< >@=GA\E>Z><J:
F̂ @<A>=@> E> O?Aj ´µ¶·¸ Á AO=D< F@ ´µ¶·¸ Á ´½ÇÄ Á ¼µÈ :
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V: [CIq^ [Ymaan
´µ¶·¸ 6 ^j< KE@A> O=f< D=G S< JE`EJ<J EG >]F: ^j< LF]<@ j=LK ]F@UA =A = @<f?L=@ JEAOL=R: ij<GE>A AO=D< EA KELL<J� >j< EGKF@\=>EFG ]ELL S< AD@FLL<J EG >j< A<DFGJ O=f< =?>F\=>ED=LLR: Pnd^a� ^j<A<DFGJ O=f< D=GGF> S< JE`EJ<J:N

ððð sF] >F ]@E><
´µ¶·¸ Á ¿À¶¸½ Á ¼µÂ ^j<G ]@E>< >j< EGKF@\=>EFG K@F\ >j< U<RSF=@J: ^j< Dj=GG<LAD=G S< =LAF D=LL<J j<@<: [<L<D> >j< Dj=GG<L nF: =GJ >j< G?\S<@ FK >E\<A >F A<GJ:[<L<D><J Dj=GG<LA ]ELL S< JEAOL=R<J =A >j< D?@AF@ P:N FG >j< AD@<<G: F̂ A>FO E> \EJZ]=R� ]@E>< p9p: sF]<`<@� Dj=GG<LA D=GGF> S< ]@E>><G @Efj> =K><@ p9p: q> G<<JA => L<=A>FG< Dj=@=D><@ EGDL?JEGf AO=D< S<>]<<G p9p =GJ Dj=GG<LA:
C?Aj ´µ¶·¸ Á À½»Ä Á ¼µÅ ]j<G RF? KEGEAj ]@E>EGf >j< ]jFL< \<AA=f<:

áâã ê;
ððð sF] >F A<GJ

´µ¶·¸ Á ´½ÇÄ Á ¼µÈ [<< [ano K?GD>EFG:ijEL< A>FOOEGf => p9p� >j< EGKF@\=>EFG K@F\ >j< U<RSF=@J EA >@=GA\E>><J =GJ =LAF JEAZOL=R<J EG >j< LF]<@ j=LK: F̂ @<L<=A< >jEA K?GD>EFG� O?Aj ´µ¶·¸ 6 =f=EG:
M: [^dC d; ^mWn[lq[[qdn

´µ¶·¸ ½´¼ C?Aj ]j<G RF? G<<J >F A>FO >@=GA\EAAEFG FG >j< ]=R: @̂=GA\EAAEFG A>FOA FG >j<DF\OL<>EFG FK >@=GA\E>>EGf >j< Dj=@=D><@ >j=> ]=A S<EGf >@=GA\E>><J ]j<G >j< U<RA =@< O?Aj<J:
nd^a� qG >j< D=A< FK >@=GA\EAAEFG K@F\ >j< S?KK<@ \<\F@R� >j< ]jFL< S?KK<@ \<\F@R ]ELL S<DL<=@<J => >j< A=\< >E\< =A ><@\EG=>EFG FK >@=GA\EAAEFG SR O?AjEGf >j< U<RA FGD< F@ >]ED<:

e: p[^WnoZT�p CmdYaogma
ij<G dCamW^qdn A]E>Dj EA A<> >F ^a[^ OFAE>EFG� = pA>=GJZSRp DFGJE>EFG EA O@F`EJ<J SR S@<=UEGfDE@D?E> S<>]<<G >j< YCg PY<G>@=L C@FD<AAEGf gGE>N =GJ EGO?> DE@D?E> PJ<\FJ?L=>F@ =GJ ^^I qnN =GJS<>]<<G YCg =GJ U<REGf F?>O?> DE@D?E>: sF]<`<@ W;[Q F?>O?> DFG>EG?<A: q> EA OFAAESL< EG >jEA DFGZJE>EFG >F ]@E>< A<G><GD<A EG >j< S?KK<@ \<\F@R� Dj=GG<L \<\F@R F@ FG >j< AD@<<G:W> p^a[^p� YCg J<\FJ?L=>F@ EA D?> FKK =GJ @<D<E`EGf EA JEA=SL<: ^j< U<REGf DE@D?E> jFLJA E>A A>=>< =AKFLLF]A� [an[aldoa ndml ma_

ldm[a dn d;;
W[YqqTWgod^ d;; dn

å

æçèé .
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k: Yi qoan^q;qYW^qdn
;[Q U<REGf� YFGG<D> 9cc U¥ t Hcc U¥ @<AEA>F@ ]E>j ;[Q qo �=DU:W;[Q U<REGf� ^j<@< EA GF G<<J >F DFGG<D> >j< @<AEA>F@: ^j< AO=D< K@<h?<GDR EA \=@U ß 9cc s�:

ððð C@FD<J?@<
i@E>< >j< \<AA=f< EG >j< Dj=GG<L: t [<< >j< \<>jFJ FK [<L<D>EGf Dj=GG<L:
ððð dO<@=>EFG
9: ´µ¶·¸ ¶ Yi EJ<G>EKED=>EFG EA =`=EL=SL< ]j<G FO<@=>EGf EG m^^�:H: @̂=GA\E> >j< EJ<G>EKED=>EFG K@F\ >j< Dj=GG<L: d@ >RO< >j< U<RSF=@J:V: C?Aj ´µ¶·¸ ¶ =f=EG >F A>FO >jEA K?GD>EFG:

X: d^sam ;gnY^qdn Qa�[
´µ¶·¸ 6 ^j< A=\< O=f< ]ELL S< JE`EJ<J EG >]F� >j< ?OO<@ j=LK KF@ >@=GA\E> =GJ >j< LF]<@ j=LKKF@ >@=GA\E>u@<D<E`< J=>= JEAOL=R: PiF@UA O=f< 9 FGLR:N F̂ A>FO >jEA K?GD>EFG� O?Aj>j<A< U<RA =f=EG:
´µ¶·¸ ¼ W?>F\=>ED YmuI;: < � GF EGA<@>EFGÂ � kMÅ � XH P>j< EGE>E=L A>=><NÈ � rc
´µ¶·¸ Ä lF`<A >j< D?@AF@ JF]G: F̂ \F`< >j< D?@AF@ DFG>EG?F?ALR RF? jFLJ >jEA U<RA O?Aj<J:
´µ¶·¸ ¶ Yi EJ<G>EKED=>EFG:
´µ¶·¸ 3 �T; ><A> \<AA=f<� ^sa �gqYQ Tmdin ;d³ 2glC[ d_am ^sa IW=� od�9HVMekXrvc oa ��������� : P^j< M�� O=@> FK YsX D=G S< @<=J EG >j< ?GJ<@LEG<JOL=D<:N F̂ A>FO >jEA K?GD>EFG O?Aj =GR U<R:
´µ¶·¸ À m� ><A> \<AA=f<: F̂ @<L<=A< >jEA K?GD>EFG O?Aj =GR U<R:
´µ¶·¸ ´ ;F@ AO<<J JF]G FK >@=GA\E>u@<D<E`< EG TWgod^ F@ W[Yqq:
´µ¶·¸ > lF`<A >j< D?@AF@ ?O: F̂ \F`< D?@AF@ DFG>EG?F?ALR RF? jFLJ >j<A< U<RA O?Aj<J:
´µ¶·¸ * IF=JA >j< EGKF@\=>EFG EG >j< S?KK<@ \<\F@R: Pm<K<@ >F O=f< 9X:N
´µ¶·¸ ¹ Y=G O?> >j< >@=GAD<E`<@ EG >j< >@=GA\E>>EGf A>=>< SR @<\F>< DFG>@FL ]E>j ³lq^ EGJEZD=>EGf Iao LEfj>EGf =GJ >j< mald^a �=DU DFGG<D><J ]E>j C^^ ><@\EG=L FK >j< >@=GAZD<E`<@ ]j<G mald^a A]E>Dj EA => lWngWI: F̂ @<>?@G >j< >@=GAD<E`<@ >F >j< @<D<E`ZEGf A>=>< O?Aj >j<A< U<RA =f=EG:
´µ¶·¸ # gn[sq; ẐdnZ[CWYa K?GD>EFG: P[<< O=f< 9k:N
´µ¶·¸ � ;F@ AO<<JZ?O FK >@=GA\E>u@<D<E`< EG TWgod^ F@ W[Yqq:
´µ¶·¸ Á ¿À¶¸½ Á ¼µÂ F̂ ]@E>< EG Dj=GG<L \<\F@R: P[<< O=f< 9r:N
´µ¶·¸ Á À½»Ä Á ¼µÅ F̂ @<=J Dj=GG<L \<\F@R: P[<< O=f< 9v:N
´µ¶·¸ Á ´½ÇÄ Á ¼µÈ F̂ A<GJ >j< A<G><GD<A FK >j< AD@<<G: Pm<K<@ >F O=f< 9v:N
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´µ¶·¸ Á ¼É½»À Á ¼µÊ YL<=@A >j< O=f< AjF]G FG >j< AD@<<G => >j< >E\< =GJ @<>?@GA >j< D?@ZAF@ >F >j< j<=J FK >j< AD@<<G:
´µ¶·¸ Á µËÌ½ Á ¼µÍ m<>?@GA >j< D?@AF@ >F >j< j<=J FK >j< AD@<<G:
´µ¶·¸ Á ð Á ¼µÎ ^j< D?@AF@ fF<A S=DU KF@ FG< Dj=@=D><@: P F̂ \F`< D?@AF@ DFG>EG?F?ALRRF? jFLJ >j<A< U<RA O?Aj<J:N
´µ¶·¸ Á Ï Á ¼µÐ ^j< D?@AF@ =J`=GD<A KF@ FG< Dj=@=D><@: P F̂ \F`< D?@AF@ DFG>EG?F?ALRRF? jFLJ >j<A< U<RA O?Aj<J:N
¿½¶Ñµ¸ Á ´º½½Ä ;F@ >j< AO<<J =J�?A>EGf: Pm<K<@ >F O=f< 9H t 9V:N
´º½½Ä Á ¿½¶Ñµ¸ Á ´º½½Ä ;F@ >j< ]<Efj> Dj=Gf<: P[<< O=f< 9V:N
º»Ñ½ Á ¼»´½ F̂ Dj=Gf< YW[a PÎ mu;q�N \=G?=LLR EG @<D<E`EGf EG TWgod^ \FJ<:
´º½½Ä Á º»Ñ½ Á ¼»´½ F̂ Dj=Gf< >j< O=f< FG >j< AD@<<G:
´µ¶·¸ ½´¼ F̂ A>FO >@=GA\E>>EGf: P[<< O=f< Hc:N
Ó ¼¸ÀÉ Ô ¼É½»À Á ¼µÊ F̂ DL<=@ >j< ?OO<@ j=LK FK >j< AOLE> AD@<<G: P F̂ DL<=@ >j< LF]<@ j=LK=GJ >j< H?@ O=f< O?Aj ´µ¶·¸ Á ¼É½»À Á ¼µÊ :N
Ó ¼¸ÀÉ Ô � Á Â � � Á Î [<GJA W[Yqq DFG>@FL AEfG=L:Ó ¼¸ÀÉ Ô » � �

´µ¶·¸ ¸ aG=SL<A >@=GA\E>>EGfu@<D<E`EGf FK Vcc TJ W[Yqq ]E>j >j< FO>EFG=L O=@>:
A EA JEAOL=R<J FG >j< 9X�� LEG<:

´µ¶·¸ ¿ F̂ A>FO ]F@JZ]@=OZ=@F?GJ K?GD>EFG EG @<D<E`EGf: C?Aj >j<A< U<RA=f=EG >F ]F@U >jEA K?GD>EFG:
BC D"EDFG�D�" 

Q<R qGJED=>EFGA ;?GD>EFG m<L<=A<
´µ¶·¸ *

´µ¶·¸ ½
´µ¶·¸ 6

´µ¶·¸ 6¸
´µ¶·¸ #

´µ¶·¸ ¸

_
a
T
�
$	&

c

IF=J >j< EGKF@\=>EFG EG >j< S?KK<@ \<\F@R
aDjFZS=DU
[OLE> AD@<<G
m<OL=D<\<G> FK YmuI;
gn[sq; ẐdnZ[CWYa
@̂=GA\E>>EGfu@<D<E`EGf FK Vcc TJ W[Yqq

´µ¶·¸ *

´µ¶·¸ ½
´µ¶·¸ 6

´µ¶·¸ 6¸
´µ¶·¸ #

´µ¶·¸ ¸

å

æçèé êê
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ððð Yi O@=D>ED<
9: YFGG<D> = j=GJ U<R ]E>j ^^I Ia_aI qn �=DU FG >j< S=DU O=G<L:H: [<> ldoa A]E>Dj >F ldm[a� dCamW^qdn A]E>Dj >F ndml =GJ qnCg^ A]E>Dj =>^^I:V: l=GEO?L=>< >j< U<R =GJ @<=JEGf EA f=EG<J =GJ JEAOL=R<J FG >j< AD@<<G:M: Q<REGf F?>O?> >?@GA dn =GJ d;; DF@@<AOFGJEGf >F >j< ]F@UEGf FK U<R: ;F@ \FGEZ>F@EGf >j< >@=GA\E>>EGf AF?GJ O?Aj ´µ¶·¸ ½ :

���© ����ù � ��ª� �����°�� H�� �����ù� ¬Iª�ª�� ��ª�I©
±9² WA =G <b><@G=L \<\F@R KF@ >@=GA\E>>EGf

 [<G><GD< m<DF@JEGf 

9: [<> >j< \FJ< =GJ AO<<JH: [<> �Wqn DFG>@FL FK >j< S=DU O=G<L >F >j< \<JE?\ L<`<L EG F@J<@ >F O@<`<G> <bD<AA EGO?>>F = >=O< @<DF@J<@:V: C?> >j< @<DF@J<@ EG @<DF@JEGf DFGJE>EFG� L<=`< E> @?G KF@ A<`<@=L A<DFGJA AF =A >F f<>K<<J:M: [<GJ ]j=><`<@ RF? ]=G> >F @<DF@J K@F\ >j< �ZXccca:e: WK><@ A<GJEGf F?> A<G><GD<A� L<> E> @?G KF@ A<`<@=L A<DFGJA AF =A >F f<> K<<J >j<G A>FO E>:

 @̂=GA\E>>EGf ]E>j [ano K?GD>EFG 

9: [<> >j< \FJ< =GJ AO<<J =A @<DF@J<J EG >j< >=O< @<DF@J<@:H: YL<=@ >j< AD@<<G:V: WJ�?A> >j< `FL?\< FK >j< >=O< @<DF@J<@ >F \=U< F?>O?> L<`<L =SF?> 9 _ôô ]j<G DFGZG<D><J: ^j< >FG< =J�?A>\<G> AjF?LJ S< => jEfj => >jEA >E\<:M: [<G><GD<A =@< @<=J =GJ JEAOL=R<J FG >j< AD@<<G ]j<G OL=RS=DU A>=@>A:e: [<> >j< A]E>Dj<A FG >j< K@FG> O=G<L >F >j< O@FO<@ OFAE>EFGA:

 @̂=GA\E>>EGf ]E>j aYsdZTWYQ K?GD>EFG 

´µ¶·¸ ½ =GJ FO<@=>< >j< >=O< @<DF@J<@ EG OL=R S=DU: qG >jEA ]=R = D=AA<>>< >=O< D=G S<?A<J =A O=O<@ >=O< FK ><L<b: F̂ A>FO >jEA K?GD>EFG O?Aj >j<A< U<RA =f=EG:
±H² m<D<JEGf FK @<D<E`<J AEfG=LA
ððð ;F@ @<DF@JEGf AEfG=LA J?@EGf @<D<E`EGf
]E>j Csdna �=DU m<DF@JEGf EA <G=SL<J SR DFGG<D>EGf Csdna �=DU FK >j< �ZXccca ]E>j>j< \ED@FOjFG< ><@\EG=L FK = >=O< @<DF@J<@:F@
´µ¶·¸ ½ YFGG<D> >j< \ED@FOjFG< ><@\EG=L FK = >=O< @<DF@J<@ ]E>j W;[Q dg^^WCa �=DU FK >j< �ZXccca: a EA JEAOL=R<J FG >j< AD@<<G:
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YdnnaY^qdn
^j< <=AE<A> DFGG<D>EFG FK >j< �ZXccca =GJ = \ED@FDF\O?><@ EA =A KFLLF]A�
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