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±-k<YfkIg <jQpQG<GI IGkE<EQ][<Y� hIW< D<hI<G< IZ� � � � � �

jIE[]Y]OQ< ]k [@]� GIpI hIg dg]WIj<G< E]Z D<hI IZ� � � � � � � � �

hkd]hQFaIh Q[N]gZ<G<h h]DgI E]Z] <h dIhh]<h� � � � � �

<dgI[GIZ±� �¥+g]N� �gQE �Y]dNIg � �QgIj]g G] +g]Og<Z< GI� � � � � � � � �

�]gZ<F@] GI +g]NIhh]gIh G] !�0 /EPIYYIg I G] �gE<GI� � � � � � � � �
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�[QEQ] ]h ZIkh <Og<GIEQZI[j]h EQj<[G] < QZdgIhEQ[GSpIY <WkG< I E]Zd<[PIQgQhZ] G< ZQ[P<� � � � � � � � � � � �

Ihd]h< �hjIg� I G] +IGg]� Ngkj] G< []hh< d<gEIgQ< I E]Zd<[PIQg] G<h Ij<d<h NQ[<Qh GIhhI� � � � � � � � � � � � � � �

dg]EIhh] GI G]kj]g<ZI[j]� !Q[P< Ihd]h< K kZ G]h <YQEIgEIh QZdgIhEQ[GSpIQh [< gI<YQv<F@]� � � � � � � � � � � �

GIhjI jg<D<YP]� /IZ < hk< <WkG<� hk< N]gF<� hIkh <Dg<F]h I E<gQ[P]h� IhjI jg<D<YP] [@] jIgQ<� � � � � � � � � � � � � � � �

hQG] j@] Og<jQNQE<[jI� �YKZ GIYIh� gIOQhjg] <fkQ < QZd]gj?[EQ< I ] <dgI[GQv<G] pQ[G]h G<� � � � � � � � � � � � � �

<G]F@] G] /khPQ I G] �<hPQ� []hh]h dIfkI[]h E]Zd<[PIQg]h GI fk<jg] d<j<h fkI j<[j] ZI� � � � � � � � � � � � � � �

<E]Zd<[P<g<Z�[<�gIG<F@]�GIhjI�G]EkZI[j]��

�Og<GIF] j<ZDKZ ]h ZIkh IrIZdY]h Z<Qh dg_rQZ]h G< G]EL[EQ<� ] ZIk <p` 0][s� hI[P]g� � � � � � � � � � � � � �

�[j`[Q] �]ZIh �IggIQg<� fkI <YKZ GI kZ _jQZ] dg]NIhh]g� N]Q kZ IrEIYI[jI IrIZdY] GI� � � � � � � � � � � � � �

pQG<� �Og<GIF] j<ZDKZ ] IrIZdY] GI N]gF<� GIjIgZQ[<F@]� I dg]NQhhQ][<YQhZ] fkI < ZQ[P<� � � � � � � � � � � � �

QgZ@ Z<Qh pIYP<� +g]NIhh]g< 
<g]YQ[< !<gQ< !]j< /<[j]h� IhD<[W< E]Z ZkQj< I[IgOQ<� �� � � � � � � � � � � � �

YIZDg] Z<Qh kZ< pIv G] +g]NIhh]g .]ZIk �?Z<h]� fkI jIZ kZ d<dIY QZd]gj<[jShhQZ] []� � � � � � � � � � � � � �

GIhNIEP]�G<�ZQ[P<�E<ggIQg<�E]Z]�GIhQO[Ig�I�dIhfkQh<G]g��

�Og<GIF] j<ZDKZ <]h ZIkh d<Qh dIY< D<hI G< EgQ<F@] fkI ZI dIgZQjI EPIO<g <jK IhjI� � � � � � � � � � � � � � �

Z]ZI[j]� I dgQ[EQd<YZI[jI = ZQ[P< Z@I� dIY< QZI[h< I dgQZ]gGQ<Y I[jgIO< []h Z]ZI[j]h� � � � � � � � � � � � �

EgkEQ<Qh [< ZQ[P< pQG< <E<GLZQE<� �Og<GIF] <] ZIk h]Og] �Ig<YG] I = ZQ[P< h]Og< .<fkIY� � � � � � � � � � � � � � �

d]g hkdgQgIZ < ZQ[P< N<Yj< [<h pQ<OI[h� []h jgIQ[<ZI[j]h� I []h E][OgIhh]h� I j<ZDKZ <� � � � � � � � � � � � � � �

j]G]h ]h N<ZQYQ<gIh I <ZQO]h fkI NQE<g<Z hIZ < E]Zd<[PQ< GIYIh� d]g E][j< G< <WkG< fkI ZI� � � � � � � � � � � � � � � � �

dgIhj<g<Z��

�Og<GIF] dgQ[EQd<YZI[jI = ZQ[P< ]gQI[j<G]g<� < dg]NIhh]g< /ID<hjQ<[<  <[<� <YKZ GI j]G]h� � � � � � � � � � � �

]h dg]NIhh]gIh G] dg]Og<Z< GI d_h�Og<Gk<F@] IZ �IhQO[ G< 1�!� I <]h E]YIO<h G]� � � � � � � � � � � � � �

�[hjQjkj] GI �gjIh I �IhQO[ G< 1���� �Z IhdIEQ<Y� kZ <Og<GIEQZI[j] <] +g]NIhh]g +<kY]� � � � � � � � � � � � � �

!Qg<[G< I <] +g]NIhh]g �[GgK !]Y� d]g ZI dIgZQjQgIZ E]Zd<gjQYP<g G< d<gjI IrdIgQZI[j<Y� � � � � � � � � � � � �

G] IhjkG]� I <] +g]NIhh]g ._DIg �]jIYP] dIY] IZdgKhjQZ] GI hIk jIZd] [< YIQjkg< G]h� � � � � � � � � � � � � � �

g<hEk[P]h G]h E<dSjkY]h fkI pQg@] [IhjI G]EkZI[j]� �Og<GIF] j<ZDKZ ]h E]YIO<h I� � � � � � � � � � � �

dg]NIhh]gIh G<h GQhEQdYQ[<h Qh]Y<G<h [< �<EkYG<GI GI �GkE<F@] G< 1���� dgQ[EQd<YZI[jI <� � � � � � � � � � � �
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Å�

+g]NIhh]g< 
gQhjPQ<[I 
k[P< �Y`g� d]g j]G] ] IrIZdY] I <d]Q] G<G]h [<h N<hIh Q[QEQ<Qh GIhh<� � � � � � � � � � � � � � �

dIhfkQh<��

�

�Og<GIF] <] GId<gj<ZI[j] GI gIY<FaIh Q[jIg[<EQ][<Qh G< 1���� IhdIEQ<YZI[jI <] jKE[QE]� � � � � � � � � � �

�kO] "]OkIQg< .]EP< dIY] E][pQjI I <d]Q] [< IrIEkF@] G]h Ekgh]h G] �Y]D<Y �kYs� kjQYQv<[G]� � � � � � � � � � � � � � �

] ZKj]G] <fkQ <dgIhI[j<G]� �Og<GIF] <]h ±dkGQ[]h± +IGg] I 
Y<g<� d]g ZI <E]YPIgIZ j@]� � � � � � � � � � � � � �

DIZ IZ +g<O<� [] Z]ZI[j] GI <dgIhI[j<F@] GI <gjQO]h I �d<dIgh GIhI[p]YpQG]h [] GIE]ggIg� � � � � � � � � � � � � �

GIhjI�jg<D<YP]��

�Og<GIF] <] E]Zd<[PIQgQhZ] G]h E]YIO<h G] Q[hjQjkj] [QjI[� IZ IhdIEQ<Y = QZdgIhEQ[GSpIY� � � � � � � � � � � �

]gQI[j<F@]�G]h�ZIkh�hI[d<Qh�I�G]�/I[hIQ��]gOI��QhPQX<q<��

1Z <Og<GIEQZI[j] ZkQj] IhdIEQ<Y K GIGQE<G] <] ZIk h]DgQ[P] I <NQYP<G]� �kQYPIgZI� �� � � � � � � � � � � � �

p][j<GI GI pL�Y] Ig< kZ Q[EI[jQp] I j<[j] d<g< I[E<g<g hIZ<[<YZI[jI ]h ÃÇÁ XZ d]g jgIEP]� � � � � � � � � � � � � � � �

d<g< EkZdgQZI[j] G]h EgKGQj]h� "IhhIh dgQZIQg]h <[]h GI QG<h I pQ[G<h� �� � �� I �� � ���� � � � � � � � � � � � � � � � � �

j<ZDKZ NkQ dgIhI[jI<G] dIY]h ±EkZd<GQh± E]Z < !<gQ<� �hhQZ� [@] d]hh] GIQr<g GI� � � � � � � � � � � � �

<Og<GIEL�Y]h I EkZdgQZI[j>�Y]h� �YKZ G] <dgI[GQv<G] ]DjQG] [IhjIh Å <[]h� ZI j]g[IQ d<Q I� � � � � � � � � � � � � �

Z<Qh�kZ<�pIv��±GQ[GQ[P]±��

�[EIgg] ZIkh <Og<GIEQZI[j]h GIQr<[G] ZIk hQ[EIg] hI[jQZI[j] GI Og<jQG@] < j]G]h ]h� � � � � � � � � � � �

d<gjQEQd<[jIh G]h q]gXhP]dh I ZQ[QEkgh]h� IhjkG]h�dQY]j]h I fkIhjQ][>gQ]h� fkI dIgZQjQg<Z <� � � � � � � � � � �

Q[pIhjQO<F@]�G]�jIZ<�I�]h�gIhkYj<G]h�<fkQ�<dgIhI[j<G]h��

�

��j]G]h�p]ELh��ZkQj]�]DgQO<G]��
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$ ]DWIjQp] E]Z < dIhfkQh< K ] GIhI[p]YpQZI[j] GI kZ Z]GIY] Q[hjgkEQ][<Y D<hI<G] IZ� � � � � � � � � � � � � �

GQhEgQZQ[<F@] dIgEIdjQp< d<g< ] GIhQO[� �hjI dg]EIhh] GI GIhI[p]YpQZI[j] E][hQhjI IZ� � � � � � � � � � �

I[jI[GIg E]Z] hI Ihj<DIYIEI < gIY<F@] dIG<O_OQE< I[jgI dg]NIhh]gIh I IhjkG<[jIh GI GIhQO[� � � � � � � � � � � � �

[< DkhE< d]g IrdIgjQhI [< >gI< I� E]Z Qhh]� dg]d]g kZ Z]GIY] GQG>jQE]�dIG<O_OQE] E<d<v GI� � � � � � � � � � � � � � �

<krQYQ<g [] dg]EIhh<ZI[j] G< Q[N]gZ<F@]� GI N]gZ< < d]jI[EQ<YQv<g < N]gZ<F@] GI []p]h� � � � � � � � � � � � �

dg]NQhhQ][<Qh D<hI<G< IZ kZ hQhjIZ< IGkE<EQ][<Y Q[jIOg<G]� $h EgQjKgQ]h GI d<gjQG<� � � � � � � � � � �

hIYIEQ][<G]h� E][jIrjk<YQv<Z hIk GIhI[p]YpQZI[j] I QZdYIZI[j<F@]� IZ d<g?ZIjg]h� � � � � � � �

gIEI[jIZI[jI jIhj<G]h I <dgIhI[j<G]h dIY< EQL[EQ< G] <dgI[GQv<G]� E]Z] ]h N<j]gIh� � � � � � � � � � �

dIG<O_OQE]h E]O[QjQp]h YQO<G]h dgQ[EQd<YZI[jI = EgQ<F@] I gIEkdIg<F@] GI ZIZ_gQ<h� E]Z]� � � � � � � � � � �

]h N<j]gIh dIG<O_OQE]h [@] E]O[QjQp]h� YQO<G]h = Z]jQp<F@] I ZI[j<YQG<GI <E<GLZQE<h� $h� � � � � � � � � � � �

Q[hjgkZI[j]h I dg]EIGQZI[j]h GI E]YIj< N]g<Z ]gO<[Qv<G]h IZ jgLh N<hIh� "< dgQZIQg< GIY<h�� � � � � � � � � � � � �

< E]YIj< Q[QEQ<Y GI Q[N]gZ<FaIh OIg<Qh pQ< fkIhjQ][>gQ] E][j]k E]Z < d<gjQEQd<F@] GI� � � � � � � � � � � � �

dg]NIhh]gIh I IhjkG<[jIh GI GIhQO[� Q[pIhjQO<[G] dIgEIdFaIh h]DgI dg>jQE<h dIG<O_OQE<h []� � � � � � � � � � �

GIhQO[� NgI[jI < E][EIQj]h G< EQL[EQ< G< <dgI[GQv<OIZ� "< hIOk[G< N<hI N]g<Z GIhI[p]YpQG]h� � � � � � � � � � � � �

IrdIgQZI[j]h Q[QEQ<Qh d<g< jIhjI GI ZIE<[QhZ]h G< GQhEgQZQ[<F@] dIgEIdjQp< <dYQE<G< <� � � � � � � � � � �

E][jImG]h GI GIhQO[� "< jIgEIQg< I mYjQZ< N<hI Q[pIhjQO<jQp<� ]E]ggIk < <dYQE<F@] GI� � � � � � � � � � � � �

dg]j]E]Y]h Ihjgkjkg<G]h IZ hQjk<FaIh dIG<O_OQE<h GI GIhQO[� �hj<h mYjQZ<h� E][j<g<Z E]Z <� � � � � � � � � � � �

d<gjQEQd<F@] GI IhjkG<[jIh GI GIhQO[� dg]NQhhQ][<Qh GI GIhQO[ I j<ZDKZ YIQO]h [< >gI<�� � � � � � � � � � � � �

0g<j<�hI GI kZ< dIhfkQh< GI [<jkgIv< IrdIgQZI[j<Y� dgId][GIg<[jIZI[jI fk<[jQj<jQp< I� � � � � � � � � �

E]Z Ihjg<jKOQ< GI E<Zd] I GIhI[p]YpQZI[j] jIE[]Y_OQE]� � jIZd]g<YQG<GI K Y][OQjkGQ[<Y� � � � � � � � � � �

E]Z GIYQ[I<ZI[j] GI Ek[P] E]ggIY<EQ][<Y I GI YIp<[j<ZI[j]� E]Z <Z]hjg<OIZ j]j<Y GI ÄÂÈ� � � � � � � � � � � � �

d<gjQEQd<[jIh� �YKZ G< Ihjgkjkg<F@] G] dg_dgQ] Z]GIY] Q[hjgkEQ][<Y� ]h gIhkYj<G]h hI� � � � � � � � � � �

GQpQGIZ� GI N]gZ< OIg<Y� IZ G<G]h E]YIj<G]h dIY] fkIhjQ][>gQ] Q[QEQ<Y� hIOkQG]h G]h G<G]h� � � � � � � � � � � � �

E]YIj<G]h []h IrdIgQZI[j]h dQY]j]� I� d]g NQZ� ]h G<G]h E]YIj<G]h E]Z < <dYQE<F@] G]� � � � � � � � � � � � � �

Z]GIY] IZ hQjk<FaIh GQG>jQE] dIG<O_OQE<h G] I[hQ[] G] GIhQO[� $h fkIhjQ][>gQ]h N]g<Z� � � � � � � � � � � �
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+<gjI�Ã�¢��[pIhjQO<F@]�

�d_h < dgQZIQg< d<gjI G] jg<D<YP]� ][GI N]g<Z <dgIhI[j<G]h ]h E][EIQj]h jI_gQE]h I <� � � � � � � � � � � � � �

Nk[G<ZI[j<F@] <GpQ[G< G< YQjIg<jkg< G<h Og<[GIh >gI<h IhjkG<G<h ¥E]Z gIE]gjI [<� � � � � � � � � � �

<D]gG<OIZ IrdIgQZI[j<Y¦� ]h ZKj]G]h kjQYQv<G]h d<g< Q[pIhjQO<g ]h jIZ<h dg]d]hj]h I� � � � � � � � � � �

<YE<[F<g ]h ]DWIjQp]h G< dIhfkQh< N]g<Z <dgIhI[j<G]h ¥
�+�01 $ Å¦� 0]g[<�hI QZd]gj<[jI� � � � � � � � � � �

h<YQI[j<g�fkI�<FaIh�Q[pIhjQO<jQp<h�gI<YQv<G<h�[IhjI�dg]WIj]�h@]�jgLh��

�� -1�/0�$"�.�$� GIGQE<G] = E]YIj< Q[QEQ<Y GI QZdgIhhaIh h]DgI N<j]gIh dIG<O_OQE]h� � � � � � � � � �

E]O[QjQp]h I [@] E]O[QjQp]h I <] kh] GI jIE[]Y]OQ<h I <[>YQhI GI G<G]h [] I[hQ[]� � � � � � � � � � � � � � �

GI�GIhQO[��

�� �/01�$/ +� $0$� G< GQhEgQZQ[<F@] dIgEIdjQp< <dYQE<G]h < hQjk<FaIh GI I[hQ[] IZ� � � � � � � � � � �

GIhQO[��


� 
�/������!$�� $��"/0.1
�$"� ��<dYQE<G]�<�hQjk<FaIh�gI<Qh�GI�I[hQ[]�IZ�GIhQO[��

�

�
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][EYkhaIh�

� <dgIhI[j<F@] G]h gIhkYj<G]h I hk< GQhEkhh@] NgI[jI = jI]gQ< I E][EIQj]h IhjkG<G]h� h@]� � � � � � � � � � � � � �

I[E][jg<G]h�[]�
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�Z Q[pIhjQO<FaIh I IrdIgQZI[j]h YQO<G]h < >gI< G< IrdIgjQhI� E]ZkZI[jI dIgEIDIZ]h <� � � � � � � � � � � �

<G]F@] GI dg]EIGQZI[j]h I jKE[QE<h IhdIESNQE<h� E<d<vIh [@] h_ GI <p<YQ<g ]h Q[GQpSGk]h� � � � � � � � � � � � �

IhjkG<G]h� Z<h j<ZDKZ� E]Z] <d][j<Z 
<gIs ¥ÃÁÂÅ¦� �IYYZ<[ ¥ÃÁÁÃ I ÃÁÂÃ¦ I ]kjg]h� � � � � � � � � � � � �

<kj]gIh� < E<d<EQG<GI GI GIhI[p]YpIg < IrdIgjQhI IZ Q[GQpSGk]h� IZ GQNIgI[jIh E][jIrj]h� � � � � � � � � � � �

I <jQpQG<GIh� 
]Z] <[jIgQ]gZI[jI ZI[EQ][<G]� kZ< G<h jKE[QE<h I jI]gQ<h GI Z<Q]g� � � � � � � � � � � �

gIYIp?[EQ<� j<[j] dIY]h gIhkYj<G]h <YE<[F<G]h g<dQG<ZI[jI� Z<h j<ZDKZ� GIpQG] < D]<� � � � � � � � � � �

Ihjgkjkg<F@] jI_gQE< I GI Z]GIY]h� K < GQhEgQZQ[<F@] dIgEIdjQp<� "IhjI j_dQE]� hIg>� � � � � � � � � � � �

<dgIhI[j<G< kZ< gIpQh@] h]DgI ] jIZ<� gIpIY<[G] ]h dgQ[EQd<Qh E][EIQj]h I ZIE<[QhZ]h� � � � � � � � � � � �

GIhjI Q[hjgkZI[j] GI <dgI[GQv<OIZ� <YKZ GI kZ gIE]gjI GQgIEQ][<G] <]h IhjkG]h� � � � � � � � � � �

IrdIgQZI[j<Qh�<�d<gjQg�GI�gIpQh@]�DQDYQ]Og>NQE<�hQhjIZ>jQE<��

� GQhEgQZQ[<F@] dIgEIdjQp< K ] ZKj]G] E][PIEQG] d]g hIg kjQYQv<G] d]g ZkQj]h h]Njq<gIh� � � � � � � � � � � � �

I <dYQE<jQp]h YQO<G]h <] I[hQ[] GI YS[Ok<h� E]Z] ] �k]YQ[O]µ I ] .]hIjj< /j][Iµ� fkI�� � � � � � � � � � � � � � �

GIhGI hIk [<hEQZI[j]� <D<[G][<g<Z ] E][EIQj] GI Q[hjgkF@] N]gZ<Y jg<GQEQ][<Y� d<g<� � � � � � � � � � �

N<p]gIEIg < IrdIgQL[EQ< GQgIj< IZ jKE[QE<h I E][EIQj]h d<g< N]gZ<F@] GI IrdIgjQhI� +]g� � � � � � � � � � � � �

E][j< GIhj< <D]gG<OIZ� Ihj<h dY<j<N]gZ<h GQOQj<Qh GI <dgI[GQv<OIZ <jQ[OQg<Z Z<gE<h� � � � � � � � � �

QZdgIhhQ][<[jIh� <jI[GI[G] ZQYPaIh GI dIhh]<h < d<gjQg GI kZ< dg>jQE< GQgIj<� g>dQG<� I� � � � � � � � � � � � �

INQE<v� +<g< IrIZdYQNQE<g� ] �k]YQ[O]µ ]NIgIEI ÉÆ Ekgh]h GI YS[Ok<h GQNIgI[jIh� I hI jg<j<� � � � � � � � � � � � � �

GI kZ< IZdgIh< EgQ<G< IZ []pIZDg] GI ÃÁÂÂ� fkI EPIO]k = Z<gE< GI Z<Qh GI ÄÁÁ� � � � � � � � � � � � � � � �

ZQYPaIh GI khk>gQ]h � �YKZ G] kh] INQEQI[jI d<g< ] <dgI[GQv<G] GI GQNIgI[jIh YS[Ok<h� ]� � � � � � � � � � � � � �Ã

�]]OYIµ j<ZDKZ� d]g IrIZdY]� W> kjQYQv< ] ZIhZ] gIEkgh] GQG>jQE] d<g< N]g[IEIg� � � � � � � � � � � �

Og<jkQj<ZI[jI Ekgh]h [< >gI< GI Z<gXIjQ[O GQOQj<Y� dg]GkF@] GI E][jImG]� I[jI[GQZI[j]� � � � � � � � � � �

GI <[>YQhI GI G<G]h I ]kjg]h jIZ<h YQO<G]h = hk< dY<j<N]gZ<� $kjg]h hQjIh I <dYQE<jQp]h� � � � � � � � � � � � � � �

j<ZDKZ kjQYQv<Z < GQhEgQZQ[<F@] dIgEIdjQp< d<g< I[hQ[<g g<dQG<ZI[jI� I GI N]gZ< ZkQj]� � � � � � � � � � � �

Ã� ��<G]h�GI�ÂÀ�GI�W<[IQg]�GI�Á¿ÀÈ��N]g[IEQG]h�[]�hQjI�G<�IZdgIh<��Pjjd���qqq�Gk]YQ[O]�E]Z��

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÂÄ�

INQEQI[jI� E][EIQj]h I jKE[QE<h GI ZIZ]gQv<F@] <YKZ GI kh] <p<[F<G] d<g< ] I[hQ[] GI� � � � � � � � � � � � � �

r<GgIv�I�Z<jIZ>jQE<��d]g�IrIZdY]��

+]g E][j< GIhjIh IrIZdY]h� E][hIOkQZ]h dIgEIDIg fkI < GQhEgQZQ[<F@] dIgEIdjQp< K kZ� � � � � � � � � � � �

dg]EIhh] GI ZIYP]gQ< G<h P<DQYQG<GIh GI dIgEIdF@] < d<gjQg GI IrIgESEQ]h YQO<G]h < Ihh<h� � � � � � � � � � � � � �

dg_dgQ<h P<DQYQG<GIh� �Ig<YZI[jI� ] dg]EIhh] GI IrIEkF@] gIdIjQG< G<h ZIhZ<h j<gIN<h� � � � � � � � � � �

]k IrIgESEQ]h� p@] gINQ[<[G] ] gIhkYj<G] GI hk< dg>jQE<� �Q[G<� dIY]h IrIZdY]h EQj<G]h�� � � � � � � � � � � � �

d]GIZ]h dIgEIDIg fkI d]GIZ hI jg<j<g GI hQZdYIh GQhEgQZQ[<FaIh hI[h]gQ<Qh�� � � � � � � � � �

dgQ[EQd<YZI[jI IZ <kY<h Q[jg]Gkj_gQ<h I jIZ<h Z<Qh hkdIgNQEQ<Qh� ]k <jK ZIhZ]� � � � � � � � � � �

E]ZdYIr<h E<jIO]gQv<FaIh GI d<GgaIh� E]Z] hIg> <dgIhI[j<G] d]hjIgQ]gZI[jI� Q[EYkhQpI� � � � � � � � �

d<g< N]gZ<F@] GI IrdIgjQhI IZ dQY]j]h GI <pQaIh� �IYYZ<[ ¥ÃÁÂÃ¦� GIhI[p]YpIG]g GI� � � � � � � � � � � �

GQpIgh<h dY<j<N]gZ<h D<hI<G<h [< jI]gQ<� <NQgZ< fkI < GQhEgQZQ[<F@] dIgEIdjQp< Ip]E< ]� � � � � � � � � � � �

Q[hjQ[j] G] <dgI[GQv� kjQYQv<[G] Z<Qh GI gI<FaIh G] fkI gIOg<h� $ <kj]g <NQgZ< fkI�� � � � � � � � � � � � � �

fk<[G] IhjkG<Z�hI dg]NQhhQ][<Qh IrdIgjh IZ fk<YfkIg >gI<� ] fkI K dgQZIQg<ZI[jI� � � � � � � � � � �

[]j<G] K < E<d<EQG<GI GI dIgEIDIg <h Q[N]gZ<FaIh GI N]gZ< GQNIgI[jI� �hj< E<d<EQG<GI� � � � � � � � � � � � �

d]GIgQ< hIg GIhI[p]YpQG<� W> fkI ] EKgIDg] [<jkg<YZI[jI gIOQhjg< Q[E][hEQI[jIZI[jI� � � � � � � � � �

hkjQYIv<h I ]gO<[Qv<�<h IZ d<GgaIh� D<hj<[G] <dI[<h <] Q[GQpSGk] hIg jgIQ[<G] <� � � � � � � � � � � �

QGI[jQNQE<g�fk<Qh�Q[N]gZ<FaIh�h@]�QZd]gj<[jIh�[<�GIjIgZQ[<G<�hQjk<F@]��

� GIhEgQF@] jKE[QE< Z<Qh <dg]dgQ<G< G< jI]gQ< G< GQhEgQZQ[<F@] dIgEIdjQp<� d]gKZ� K� � � � � � � � � � � �

GQgIEQ][<G< = dIhfkQh<G]g< fkI ]gO<[Qv]k I <dgIhI[j]k = E]Zk[QG<GI <E<GLZQE<� IhhI� � � � � � � � � � �

QZd]gj<[jI gIEkgh]� �QDh][ ¥ÂÊÇÊ¦ <NQgZ]k fkI �< GQhEgQZQ[<F@] dIgEIdjQp< K kZ� � � � � � � � � � �

dg]EIhh] GI GQNIgI[EQ<F@] GI E<g<EjIgShjQE<h GQhjQ[j<h GI ]DWIj]h� E<g<EjIgShjQE<h� � � � � � � � �

dIgZ<[I[jIh G] Y<s]kj Ihd<EQ<Y I Q[p<gQ>pIQh GI IpI[j]h�� � I[EQEY]dKGQ< GI NQY]h]NQ< GI� � � � � � � � � � � � �

/j<[N]gG <dgIhI[j< IZ hk< d>OQ[< ]NQEQ<Y < <NQgZ<F@] GI fkI ] dg]EIhh] I[p]YpI <� � � � � � � � � � � � � �Ä

Q[EgSpIY ZIYP]g< [< P<DQYQG<GI GI gIhd]hj< G] Q[GQpSGk] <] <ZDQI[jI� �Z ÂÊÈÉ� GI N]gZ<� � � � � � � � � � � � � �

hIZIYP<[jI� 7IhjPIQZIg <NQgZ]k fkI d]g j]G< < pQG< GI kZ ]gO<[QhZ]� < GQhEgQZQ[<F@]� � � � � � � � � � � � �

dIgEIdjQp< ]E]ggI hkEIhhQp<ZI[jI I [<jkg<YZI[jI� <E<ggIj<[G] ZkG<[F<h Nk[EQ][<Qh I� � � � � � � � �

Ihjgkjkg<Qh GI [Ikg`[Q]h [] E_gjIr hI[h]gQ<Y� 
]Z] hIg> <dgIhI[j<G] < hIOkQg� IZ� � � � � � � � � � � �

Ä�Pjjdh���dY<j]�hj<[N]gG�IGk�I[jgQIh�dIgEIdjk<Y�YI<g[Q[O��
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IrdIgQZI[j]h GI Y<D]g<j_gQ]� K Z<Qh N<EQYZI[jI ]DhIgp<G] fkI ] kh] GIhjI Q[hjgkZI[j]� � � � � � � � � � � �

GI <dgI[GQv<OIZ ZIYP]g< < dIgN]gZ<[EI [] gIE][PIEQZI[j] GI d<GgaIh IZ j<gIN<h� � � � � � � � � � �

Q[jIgp<Y<G<h� �Z j]G]h ]h E<h]h <dgIhI[j<G]h� ] Q[GQpSGk] fkI K Ird]hj] gIdIjQG<h pIvIh� � � � � � � � � � � � �

< IhjSZkY]h I Q[N]gZ<FaIh� <dgIhI[j< kZ GIhIZdI[P] <dgQZ]g<G] d<g< < P<DQYQG<GI� � � � � � � � � � �

jgIQ[<G<� �IYYIg ¥ÃÁÂÂ¦� <d][j< fkI < GQhEgQZQ[<F@] dIgEIdjQp< d]GI hIg GINQ[QG< E]Z] ]� � � � � � � � � � � � �

dg]EIhh]�GI�ZkG<[F<h�Q[GkvQG<h�dIY<�IrdIgQL[EQ<�]k�dg>jQE<�[<�E]YIj<�GI�Q[N]gZ<FaIh��


<gIs ¥ÃÁÂÅ¦� <dgIhI[j< kZ< E]YIj< GI IhjkG]h d<g< gIpIY<g < QGIQ< GI fkI ] EKgIDg]� � � � � � � � � � � � � � �

d]GI hIg I[jI[GQG] E]Z] kZ< �Z>fkQ[<� gIE][PIEIG]g< GI d<GgaIh I� fk<[G]� � � � � � � � � � �

dg]dgQ<ZI[jI N]E<G<� d]GI g<dQG<ZI[jI <dg]Nk[G<g ] I[jI[GQZI[j] G< dIhh]< h]DgI kZ� � � � � � � � � � �

dgQ[ESdQ]� �I N]gZ< <Q[G< Z<Qh GIj<YP<G<� �QDh][ ¥ÂÊÇÊ¦� Q[N]gZ< fkI ]h jgLh IYIZI[j]h� � � � � � � � � � � � �

D>hQE]h fkI O<g<[jIZ ] gIhkYj<G] INIjQp] G< <dYQE<F@] dg>jQE< G< jI]gQ< Ihjgkjkg<G< d]g� � � � � � � � � � � � �

IY<��h@]��

Â� ��IhdIEQNQEQG<GI�G<�GQhEgQZQ[<F@]�¥]�fkI�K�<dgI[GQG]¦�

Ã� ��]jQZQv<F@]�G<�<jI[F@]�¥E]Z]�]E]ggI�]�<dgI[GQv<G]¦�

Ä� $�<kZI[j]�G<�IE][]ZQ<�¥pIY]EQG<GI�[<�QGI[jQNQE<F@]�G]h�IhjSZkY]h¦�

�

��!<gE]h��Qhj_gQE]h�I��QDYQ]ZIjgQ<�

�Z IhjkG] GI gIpQh@] <dg]Nk[G<G< G< jI]gQ< I hk<h <dYQE<FaIh <] Y][O] G] jIZd]� �G]YdP� � � � � � � � � � � � � � �

I �gIjEP� ¥ÃÁÂÆ¦� gIpIY<Z fkI ] dgQZIQg] jg<D<YP] dkDYQE<G] h]DgI ] jIZ< N]Q kZ <gjQO]� � � � � � � � � � � � � � �

GI ÂÊÆÃ� �QDh][� < d<gjQg GIhjI <[]� dg]GkvQgQ< Q[mZIg]h jg<D<YP]h <jK hIk mYjQZ] YQpg]� � � � � � � � � � � � � �

dkDYQE<G] IZ ÃÁÁÃ� "]h hIkh Z<Qh GI ÈÁ <[]h GI dIhfkQh<� hIOk[G] ]h <kj]gIh� �QDh][ I� � � � � � � � � � � � � � � �

]kjg]h dIhfkQh<G]gIh <hh]EQ<G]h� <dgIhI[j<g<Z E]Z] < dIgEIdF@] d]GI hIg ZIYP]g<G<� � � � � � � � � �
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IhjIh Ig<Z E][pQG<G]h < gIE][PIEIg d<GgaIh GI hIZIYP<[F< <d_h hIgIZ <dgIhI[j<G]h <� � � � � � � � � � � �

kZ IhjSZkY] <Yp] ]k P> kZ< QZ<OIZ OkQ<� �d_h Ihh< Ird]hQF@] Q[QEQ<Y� GI Æ hIOk[G]h� ]h� � � � � � � � � � � � � � � �

d<gjQEQd<[jIh Ig<Z E][pQG<G]h < QGI[jQNQE<g Å IYIZI[j]h pQhk<Qh hIZIYP<[jIh� GI[jgI ÃÁ� � � � � � � � � � �

E<gj<h <dgIhI[j<G<h < E<G< Ä hIOk[G]h� kZ< < kZ<� �d_h <h hIhhaIh� �QDh][ E]Zdkj]k ]h� � � � � � � � � � � � � � �

G<G]h I E]Zd<g]k < <OQYQG<GI GI <dgI[GQv<OIZ Q[E][hEQI[jI I[jgI ]h GQNIgI[jIh hkWIQj]h� � � � � � � � � � � �

G< dIhfkQh<� �h Q[N]gZ<FaIh GIj<YP<G<h h]DgI ]h IrdIgQZI[j]h� j<[j] [< hk< N]gZ< GI� � � � � � � � � � � � �

g<DQhE]h E]Z] [< N]gZ< GI E<YQOg<NQ< G<h YIjg<h ��� I �6� I[E][jg<Z�hI gIY<j<G]h IZ 
<gIs� � � � � � � � � � � � � � �

¥ÃÁÂÅ¦� I IZ �G]YdP I �gIjEP ¥ÃÁÂÆ¦� IZ <YOk[h G]h hIkh dgQZIQg]h IhjkG]h� ¥���/$"¦� � � � � � � � � � � � � �

GIhE]DgQk fkI EgQ<[F<h I[jgI Ä I È <[]h d]GIZ <dgI[GIg < GQhjQ[OkQg YIjg<h []gZ<Qh�� � � � � � � � � � � � � �

E]Z] kZ ��� ]k kZ �6�� GI ]kjg<h GIN]gZ<G<h� �Y<h [@] jQ[P<Z QGIQ< G] fkI <h YIjg<h� � � � � � � � � � � � � � � � �

gIdgIhI[j<p<Z� [@] Ihj<p<Z N<vI[G] <hh]EQ<FaIh I[jgI IhjSZkY] I gIhd]hj<� �Q[G< <hhQZ�� � � � � � � � � � �

g<dQG<ZI[jI GIhI[p]YpIg<Z kZ j<YI[j] IhdIEQ<Y d<g< GIjIEj<g hkjQh GQNIgI[F<h [<h� � � � � � � � � �

NQOkg<h fkI P<pQ<Z IhjkG<G]� �]Q IhhI jg<D<YP] fkI YIp]k <] EY>hhQE] IrdIgQZI[j] G]� � � � � � � � � � � � �

g<DQhE]��fkI��QDh][�gI<YQv]k�IZ�ÂÊÅÊ�¥
�.�9��ÃÁÂÅ¦��

$ ]DWIjQp] G]h IrdIgQZI[j]h Ig< jIhj<g fk@] g>dQG] ]h hkWIQj]h d]GIgQ<Z GQhjQ[OkQg� � � � � � � � � � � �

g<DQhE]h hIZIYP<[jIh� 0gQ[j< I G]Qh d<gjQEQd<[jIh� <GkYj]h I EgQ<[F<h� kZ d]g pIv� Ig<Z� � � � � � � � � � � � �

<dgIhI[j<G]h < kZ g<DQhE] IhdIESNQE]� QZdgIhh] IZ kZ E<gj@]� �hjI �g<DQhE] <Yp]� Ig<� � � � � � � � � � � � �

<dgIhI[j<G] d]g Æ hIOk[G]h <] d<gjQEQd<[jI� $h dIhfkQh<G]gIh� IZ hIOkQG<�� � � � � � � � � �

<dgIhI[j<p<Z Q[GQpQGk<YZI[jI ]kjg]h ÄÅ E<gjaIh hIZIYP<[jIh� kZ d]g pIv� d]g Ä� � � � � � � � � � �

hIOk[G]h E<G<� $h hkWIQj]h d<gjQEQd<[jIh GIpIgQ<Z <d][j<g Å E<gjaIh fkI hIgQ<Z gKdYQE<h� � � � � � � � � � � �

Ir<j<h� GI[jgI ]h ]kjg]h ÄÁ E<gjaIh E][jQ[P<Z E_dQ<h <dg]rQZ<G<h� 
]Z] gIhkYj<G]h� � � � � � � � � � �

<YE<[F<G]h dIY] IrdIgQZI[j] N]Q gIY<j<G] fkI �]h <GkYj]h dgIEQh<Z d<hh<g ]h ]YP]h dIY]h� � � � � � � � � � � � �

E<gjaIh Ä pIvIh IZ ZKGQ<� d<g< <EIgj<g < gIhd]hj< I QGI[jQNQE<g <h Å gKdYQE<h hIZ kZ m[QE]� � � � � � � � � � � � � � � � �

Igg]� �h EgQ<[F<h Z<Qh pIYP<h� I[jgI Ê I ÂÂ <[]h� dgIEQh<Z GI Æ EQEY]h d<g< hI <dg]rQZ<gIZ� � � � � � � � � � � � � � � � �

G< dIgNIQF@]� �h Z<Qh W]pI[h� I[jgI Ç I É <[]h� GI È pIvIh� ¥
�.�9� ÃÁÂÅ¦� $h <kj]gIh� � � � � � � � � � � � � � � � �

<Q[G< <d][j<Z fkI� � ]h d<gjQEQd<[jIh [@] Ihj<p<Z N<vI[G] <hh]EQ<FaIh G] jQd]� � � � � � � � � � � �

IhjSZkY]�gIhd]hj<� GI N]gZ< fkI ]h dhQE_Y]O]h dgIhkZQg<Z jIg ]E]ggQG] <Yj] Og<k GI� � � � � � � � � � � �

<dgI[GQv<G]� 0<Zd]kE] hIk EKgIDg]� GI <E]gG] E]Z ] N<Z]h] <gOkZI[j] G] NQY_h]N]� � � � � � � � � � � �

Q[OYLh �]P[  ]EXI� [] hKEkY] 86�� � Ig< j>Dk< g<h<� fkI d<hhQp<ZI[jI <EkZkY<p<� � � � � � � � � � � � �
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hI[h<FaIh� "@]� ] EKgIDg] Ig< Zk[QG] GI Z_GkY]h GIhI[p]YpQG]h d<g< N<vIg� � � � � � � � � � �

GQNIgI[EQ<FaIh QZd]gj<[jIh I hkjQh I d<g< ]gO<[Qv<g IhhIh GQNIgI[jIh hSZD]Y]h IZ� � � � � � � � � � �

E<jIO]gQ<h ¥
�.�9� ÃÁÂÅ¦� $k hIW<� ]h �QDh][ Z]hjg<g<Z [IhjI IrdIgQZI[j]� I []kjg]h� � � � � � � � � � � �

fkI hI hkEIGIg<Z E]Z O<j]h� g<j]h� EgQ<[F<h I <GkYj]h fkI ] EKgIDg] j<ZDKZ <dgI[GI <� � � � � � � � � � � � � � �

<dgI[GIg��

�
�rdIgQZI[j]�GI�.INIgL[EQ<�Ã��$�d]GIg�G]�Q[E][hEQI[jI�

�Z hIk N<Z]h] �DIhj�hIYYIg GI ÃÁÂÅ� Q[jQjkY<G] IZ d]gjkOkLh ±
]Z] �dgI[GIZ]h±� 
<gIs� � � � � � � � � � � �

<dgIhI[j< kZ< hQjk<F@] GI jIhjI G]h dgQ[ESdQ]h D>hQE]h G< jI]gQ< G< GQhEgQZQ[<F@]� � � � � � � � � � � �

dIgEIdjQp< [kZ< hQjk<F@] gI<Y� $ <kj]g� fkI N]Q ] dg_dgQ] hkWIQj] G] IrdIgQZI[j]� hI� � � � � � � � � � � � � �

dg]d`h < kjQYQv<g�hI kZ IrdIgQZI[j] GI Ird]hQF@] g>dQG< < IhjSZkY]h pQhk<Qh� EkW]� � � � � � � � � � � �

E][jImG] Ig<Z ]Dg<h gIYIp<[jIh G< PQhj_gQ< G< <gjI� $ IhE]d] OIg<Y G] IrdIgQZI[j] I ]h� � � � � � � � � � � � � � �

gIhkYj<G]h GIhEgQj]h d]g 
<gIs� <d][j<Z ] gIE][PIEQZI[j] g>dQG] <d_h jgIQ[<ZI[j]� � � � � � � � � �

pQhk<Y�I�EY<hhQNQE<F@]�GI�]Dg<h�GI�<E]gG]�E]Z�<kj]gIh�I�IhjQY]h�<gjShjQE]h��

+]g kZ< ]E]ggL[EQ< GI hk< pQG< dIhh]<Y� I[fk<[j] IhEgIpQ< ] YQpg] GIGQE<G] < I[jI[GIg� � � � � � � � � � � � � �

E]Z] <dgI[GIZ]h� I j<ZDKZ GIhEgIpI[G] <h jKE[QE<h fkI d]GIZ []h <krQYQ<g <� � � � � � � � � � � �

<dgI[GIg GI N]gZ< Z<Qh INQE<v� 
<gIs pQk < ]d]gjk[QG<GI GI jIhj<g < GQhEgQZQ[<F@]� � � � � � � � � � � � �

dIgEIdjQp< IZ kZ< hQjk<F@] gI<Y� $ dIhfkQh<G]g� Zk[QG] GI E<gj<h fkI E][jQ[P<Z ÂÃ� � � � � � � � � � � � �

Z]pQZI[j]h <gjShjQE]h I ÂÁ jIY<h GI E<G< kZ GIhhIh Z]pQZI[j]h ]k hIW< ÂÃÁ dQ[jkg<h� � � � � � � � � � � � � �

YQO<G<h < Z]pQZI[j]h <gjShjQE]h� E]Z] ] IrdgIhhQ][QhZ] <Dhjg<j]� QZdgIhhQ][QhZ]�� � � � � � � � �

g]Z<[jQhZ]� NkjkgQhZ]� N<kpQhZ]� E][hjgkjQpQhZ] I G<G<ShZ]� GI[jgI ]kjg]h� N]Q jIhj<g� � � � � � � � � �

hk<h P<DQYQG<GIh I E<d<EQG<GI GI <dgI[GQv<G]� E]Z] hk< D<hI GI d<gjQG<� $ <kj]g <NQgZ<� � � � � � � � � � � � � �

fkI [@] jQ[P< ] ZI[]g E][PIEQZI[j] D>hQE] d<g< I[jI[GIg IhhIh IhjQY]h� QGI[jQNQE>�Y]h ]k� � � � � � � � � � � � �

EQj<g jg<D<YP]h I <kj]gIh gIYIp<[jIh GIhhIh Z]pQZI[j]h� 
]Z <WkG< GI hk<h NQYP<h� ] <kj]g� � � � � � � � � � � � � �

hQZkY]k kZ Z_GkY] d<gIEQG] E]Z ]h GI �IYYZ<[ I� hIgpQk E]Z] hkWIQj] GI kZ� � � � � � � � � � � � � �

IrdIgQZI[j] ][GI <h jIY<h <d<gIEQ<Z <YI<j]gQ<ZI[jI IZ d]kE]h hIOk[G]h I IYI GIpIgQ<� � � � � � � � � � � �

Q[GQE<g < fk<Y IhjQY] E<G< jIY< dIgjI[EQ<� -k<[G] <EIgj<p<� kZ hSZD]Y] <hh]EQ<G] =� � � � � � � � � � � � �

gIhd]hj< E]ggIj< dQhE<p< [< jIY< I Ig< j]E<G] kZ jQd] GI hQ[<Y h][]g]� 
<h] Igg<hhI� kZ� � � � � � � � � � � � � � � �

�r� dgIj] <d<gIEQ< I < gIhd]hj< E]ggIj< Ig< gI<YF<G< [< jIY<� $ <kj]g GQv jIg dg<jQE<G]� � � � � � � � � � � � � � � �
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Gkg<[jI ] Z>rQZ] GI jIZd] fkI d`GI <OkI[j<g d<g< kZ< m[QE< hIhh@]� N<vI[G] EIgE< GI� � � � � � � � � � � � � � �

ÇÁ jIY<h IZ ÂÁ ZQ[kj]h� � dgQZIQg< hIhh@] hIOk[G] IYI� N]Q fk<hI j]G< GI �EPkjIh�� "<� � � � � � � � � � � � � � � �

hIOk[G< hIhh@]� j<ZDKZ GI ÂÁ ZQ[kj]h� IYI E]ZIF< < hI E][EI[jg<g dgQ[EQd<YZI[jI [<h� � � � � � � � � � � � �

jIY<h YQO<G<h <] ZQ[QZ<YQhZ] I <] NkjkgQhZ]� GI N]gZ< GIp<O<g <jK < fk<gj< hIhh@]� � � � � � � � � � � � � �

fk<[G] W> jQ[P< E][hIOkQG] <Dh]gpIg ZkQj]h <hdIEj]h� /IOk[G] IYI Q[N]gZ<� G]� � � � � � � � � � �

IrdgIhhQ][QhZ] I G<G<ShZ]� dg<jQE<ZI[jI j]G<h <h jIY<h Ig<Z <d][j<G<h E]ggIj<ZI[jI�� � � � � � � � � �

Z<h IYI [@] h<DQ< fk<Qh Ig<Z <h E<g<EjIgShjQE<h GQhjQ[j<h� <dI[<h h<DQ< <d][j<g <h jIY<h�� � � � � � � � � � � � � �

�d_h gI<YQv<g hIQh hIhhaIh� ]k hIW<� GIGQE<g�hI kZ< P]g< <]h jgIQ[<ZI[j]h� IYI NIv kZ� � � � � � � � � � � � � �

jIhjI� I dIGQ[G] =h hk<h NQYP<h d<g< Q[GQE<gIZ <YI<j]gQ<ZI[jI� ÄÇ jIY<h GI[jg] G<fkIYI� � � � � � � � � � � � �

Ogkd] GI ÂÃÁ� 
<gIs <EIgj]k ÄÁ G<h ÄÇ gIhd]hj<h� ]k hIW<� ÉÁÚ GI <dg]pIQj<ZI[j]� $� � � � � � � � � � � � � � �

<kj]g GQv fkI ]YP<p< d<g< <h jIY<h I <dIgj<p< ] D]j@] g<dQG<ZI[jI� GI N]gZ< IrjQ[jQp< I� � � � � � � � � � � � � � � �

<NQgZ< [@] jIg <dgI[GQG] [<G< h]DgI PQhj_gQ< G< <gjI� h]DgI ]h E][EIQj]h EkYjkg<Qh� <h� � � � � � � � � � � � � �

Z<[QNIhj<FaIh <gjShjQE<h� kh] GI E]gIh ]k dIghdIEjQp<h� 
][jkG]� IYI <NQgZ< fkI ±<O]g<�� � � � � � � � � � � �

hIQ GQNIgI[EQ<g Ir<j<ZI[jI kZ< dQ[jkg< N<kpQhj< GI kZ< d_h�QZdgIhhQ][Qhj<� "<G< Z<Y� � � � � � � � � � �

d<g<�kZ<�P]g<�GI�jg<D<YP]±��$�<kj]g�E]ZdYIZI[j<�gIY<j<[G]�fkI���

±E]Z jIZd]� < <dgI[GQv<OIZ dIgEIdjQp< ZkG<g> ] I[hQ[] IZ� � � � � � � � �

GQpIgh<h >gI<h GI IhjkG] I IrdIgjQhI� I K DIZ N>EQY dg]WIj<g Z_GkY]h� � � � � � � � � � � �

d<g< ZQg<g [] Z<jIgQ<Y IZ gIY<F@] <] fk<Y p]EL GIhIW< GIhI[p]YpIg� � � � � � � � � � �

g<dQG<ZI[jI kZ< Q[jkQF@]� � ZIYP]g d<gjI K� E]Z] GQhhI �YI<[]g� � � � � � � � � �

�QDh][� ] N<j] GI < <dgI[GQv<OIZ dIgEIdjQp< hIg <kj]Z>jQE< I� � � � � � � � � �

<kj]E]ggIjQp<��Q��I���<dgI[GIZ]h�hIZ�dI[h<g����¥
�.�9��ÃÁÂÅ¦�
�
�rdIgQZI[j]h�GI�.INIgL[EQ<�Ä��!_GkY]h�GI��QhEgQZQ[<F@]�+IgEIdjQp<µ �Ç

�hdIEQNQE<ZI[jI d<g< IhjI IhjkG]� N<gIZ]h gINIgL[EQ< <]h Z_GkY]h GI GQhEgQZQ[<F@]� � � � � � � � � �

dIgEIdjQp< E][GkvQG]h d]g �IYYZ<[� <ZdY<ZI[jI EQj<G]h I� E]Z QZd<Ej] GQgIj] IZ ]kjg]h� � � � � � � � � � � �

IrdIgQZI[j]h G< >gI<� $ dgQZIQg] GIYIh GQv gIhdIQj] <] kh] G] ZKj]G] <dYQE<G] IZ� � � � � � � � � � � � � �

E][EIQj]h Z<jIZ>jQE]h ¥ÃÁÁÉ¦� ] hIOk[G]� GQNIgI[jIZI[jI� N]Q kjQYQv<G] d<g< ]� � � � � � � � � �

Ç�0g<GkvQG]�G]�Q[OYLh����+IgEIdjk<Y� I<g[Q[O�!]GkYIhµ����fkI�K�Z<gE<�gIOQhjg<G<�G]�<kj]g��
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jgIQ[<ZI[j] <EIYIg<G] GI dQY]j]h GI <pQaIh ¥ÂÊÊÅ¦� �YKZ GIhjIh� ]kjg] IrdIgQZI[j]� � � � � � � � � � �

YQO<G] <] gIE][PIEQZI[j] pQhk<Y GI d<GgaIh GI YIhaIh ¥ÃÁÁÃ I ÃÁÁÊ¦� N]Q kjQYQv<G] GI� � � � � � � � � � � � � �

N]gZ< < O<g<[jQg fkI dg]NQhhQ][<Qh G< >gI< G< h<mGI <GfkQgQhhIZ < E<d<EQG<GI GI� � � � � � � � � � � � �

GQ<O[_hjQE] <dkg<G]� +]gKZ� <] Q[pKh GI jIg fkI <GfkQgQg Ihj< IrdIgQL[EQ< <] Y][O] GI� � � � � � � � � � � � � �

<[]h GI dg>jQE< IZ P]hdQj<Qh I EYS[QE<h� E]Z jI[j<jQp<h I d]hhSpIQh Igg]h fkI Ekhj<gQ<Z <� � � � � � � � � � � � � � �

h<mGI GI hIkh d<EQI[jIh� ]h hkWIQj]h gI<YQv<g<Z Z_GkY]h g>dQG]h GI jgIQ[<ZI[j] I� IZ� � � � � � � � � � � � �

d]kE<h hIZ<[<h� E][hIOkQ<Z IfkQd<g<g hk< E<d<EQG<GI GI GQ<O[_hjQE] E]Z < GI ZKGQE]h� � � � � � � � � � � �

E]Z GKE<G<h GI IrdIgQL[EQ<� � IhE]YP< GIhjIh IhjkG]h Ihj> YQO<G< < <ZdY< E<d<EQG<GI G<� � � � � � � � � � � � � �

GQhEgQZQ[<F@] dIgEIdjQp<� GI dg]GkvQg gIhkYj<G]h QZdgIhhQ][<[jIh GI <dgI[GQv<OIZ I� � � � � � � � �

IrdIgjQhI < d<gjQg GI kh] IE][`ZQE] GI jIZd]� �Q[G<� ]h IhjkG]h hI <hh]EQ<Z� � � � � � � � � � � � �

gIhdIEjQp<ZI[jI =h Gk<h Z]G<YQG<GIh GI <dgI[GQv<G] EQj<G<h <[jIgQ]gZI[jI� ]� � � � � � � � �

E][PIEQZI[j]�GIEY<g<jQp]�I�]�dg]EIhhk<Y��

$ Z_GkY] GI <dgI[GQv<OIZ dIgEIdjQp< ]k� G] Q[OYLh + !� K kZ dg]Og<Z< GI E]Zdkj<G]g� � � � � � � � � � � � � �

fkI jg<[hZQjI Q[N]gZ<FaIh h]DgI ] d<Q[IY GI Q[hjgkZI[j]h GI kZ< <Ig][<pI hQZkY<G<�� � � � � � � � � � � �

±kZ pQGI]O<ZI� D<hQE<ZI[jI� d]gKZ� E]Z dg]d_hQj] IhdIESNQE]±� "] Z][Qj]g G] d<Q[IY� � � � � � � � � � �

h@] <dgIhI[j<G]h Ç Z]hjg<G]gIh jSdQE]h GI <Ig][<pIh E]Z Q[N]gZ<FaIh GQpIgh<h� IrQDQG]h� � � � � � � � � � �

d<g< ] <Yk[]� �hjI jIZ GI GIEQGQg g<dQG<ZI[jI ] hQO[QNQE<G] G] fkI Q[GQE<Z� � � � � � � � � � � � �

E]YIjQp<ZI[jI ¥$ IrdIgQZI[j] Ihj> GQgIj<ZI[jI YQO<G] < Q[N]gZ<FaIh ZkYjQZ]G<Qh I <� � � � � � � � � � �

E<d<EQG<GI GI k[QjQv<E<] G]h d<gjQEQd<[jIh¦� �D<Qr] G]h Z]hjg<G]gIh� IrQhjIZ hIjI� � � � � � � � � �

]dFaIh d<g< fkI ] hkWIQj] d]hh< IhE]YPIg <dI[<h kZ<� g<dQG<ZI[jI� <h hIjI ]dFaIh h@]�� � � � � � � � � � � � � �

gIj] Ihj>pIY� hkDQG< gIj<� GIhEQG< IZ Ekgp<� Ekgp< Ihj>pIY� hkDQg IZ Ekgp<� GIhEQG< Ihj>pIY�� � � � � � � � � � � � � �

I Q[hjgkZI[j]h IZ E][NYQj]� "kZ jIhjI G] Z_GkY] gI<YQv<G] IZ ÂÊÊÅ� IZ d<gEIgQ< E]Z ]� � � � � � � � � � � � � � �

EI[jg] GI dIhfkQh< G< "�/�� N]g<Z gIEgkj<G]h GIv Q[QEQ<[jIh� hIZ fk<YfkIg N]gZ<F@]� I� � � � � � � � � � � � �

fk<jg] dQY]j]h E]Z IrdIgQL[EQ< I[jgI ÆÁÁ < ÃÆÁÁ P]g<h GI p]]� 
<G< kZ G]h d<gjQEQd<[jIh� � � � � � � � � � � � � � �

N]Q <dgIhI[j<G] <]h Q[hjgkZI[j]h I kZ jgIQ[<ZI[j] Q[GQpQGk<YQv<G] N]Q Q[QEQ<G]� 
<G< kZ� � � � � � � � � � � �

G]h hkWIQj]h d<gjQEQd]k GI Ê hIhhaIh IZ fkI ]E]ggQ<Z ÃÅ GIZ][hjg<FaIh G] ZIhZ]� � � � � � � � � � � � �

Z_GkY] E]Z dIfkI[]h Q[jIgp<Y]h I[jgI IY<h� �Z j]G]h ]h Z_GkY]h� E<h] kZ d<gjQEQd<[jI� � � � � � � � � � � � �

IhE]YP< kZ< ]dF@] Igg<G<� ] IfkQd<ZI[j] N]g[IEI kZ hQ[<Y h][]g] IhfkQhQj]� hIOk[G]� � � � � � � � � � � �


<gIs� I <dgIhI[j<p< < gIhd]hj< E]ggIj< GIhj<E<G<� 
<h] ]h d<gjQEQd<[jIh N]g[IF<Z <� � � � � � � � � � � �
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ÃÇ�

gIhd]hj< E]ggIj<� kZ hQ[<Y h][]g] <Og<G>pIY ]E]ggQ< I� IZ hIOkQG<� < dg_rQZ< jIY<� � � � � � � � � � � � �

<d<gIEQ<�E]Z�]kjg]�E][Wk[j]�GI�Z]hjg<G]gIh�I�<h�ZIhZ<h�hIjI�]dFaIh�GI�gIhd]hj<���

�d_h <p<YQ<g ] gI[GQZI[j] G]h d<gjQEQd<[jIh GId]Qh GI kZ< P]g< GI jgIQ[<ZI[j]� N]Q� � � � � � � � � � � � �

dIgEIDQG] fkI <jK ZIhZ] ]h dQY]j]h Z<Qh IrdIgQI[jIh jQ[P<Z hI <dIgNIQF]<G]�� � � � � � � � � � �

j]g[<[G]�hI Z<Qh g>dQG]h I dgIEQh]h [< YIQjkg< G] IfkQd<ZI[j]� � d][jk<F@] G]h� � � � � � � � � � � �

Q[QEQ<[jIh j<ZDKZ N]Q hkgdgII[GI[jI� [IhhIh ÇÁ ZQ[kj]h IYIh W> Ihj<p<Z <dj]h <� � � � � � � � � � � �

Q[jIgdgIj<g j]j<YZI[jI ]h d<Q[KQh I <jQ[OQg<Z gIhkYj<G]h hIZIYP<[jIh < dQY]j]h fkI� � � � � � � � � � �

jQ[P<Z IZ ZKGQ< Â�ÁÁÁ P]g<h GI p]]� 
<gIs <NQgZ< fkI ] jg<D<YP] GIhI[p]YpQG] dIY]� � � � � � � � � � � � � �

dg]NIhh]g �IYYZ<[� ]h Z_GkY]h GI GQhEgQZQ[<F@] I <dgI[GQv<OIZ dIgEIdjQp<�� � � � � � � � �

INIjQp<ZI[jI GIhI[p]YpIZ < Q[jkQF@] dIgEIdjQp< I� [< Z<Q]gQ< G<h pIvIh ]h Z_GkY]h� � � � � � � � � � � �

Nk[EQ][<Z� E]Z] N]Q pQhj] j<ZDKZ IZ IhjkG]h hkDhIfkI[jIh� j<[j] [< >gI< G< <pQ<F@]�� � � � � � � � � � � � �

E]Z] IZ ]kjg]h IrdIgQZI[j]h d]hjIgQ]gIh� �IYYZ<[� d]g IrIZdY]� <dgIhI[j]k gIhkYj<G]h� � � � � � � � � �

d]hQjQp]h [] kh] GI dg]Og<Z<h GI + ! <dYQE<G]h IZ E]Zdkj<G]gIh� d<g< <EIYIg<g <� � � � � � � � � � � � �

E<d<EQG<GI GI <Yk[]h GI GIgZ<j]Y]OQ< d<g< QGI[jQNQE<gIZ YIhaIh [< dIYI I IgkdFaIh� � � � � � � � � � � �

Ekj?[I<h fkI �hkgOIZ GI N]gZ< D<hj<[jI p<gQ<G< I� ZkQj<h pIvIh d<gIEIZ Q[GQhjQ[OkSpIQh� � � � � � � � � � � �

d<g< kZ ]YP] GIhjgIQ[<G]�� $h Z_GkY]h dIgEIdjQp]h hI Z]hjg<g<Z D<hj<[jI dg]ZQhh]gIh� � � � � � � � � � �

I� E]Z < ]E]ggL[EQ< GI D<hj<[jI jgIQ[<ZI[j]� ] <Yk[] E]ZIF< < Q[GQE<g g<dQG<ZI[jI <� � � � � � � � � � � � � �

gIhd]hj<�EIgj<�±I�GId]Qh��I[jI[GI�d]gfkI�<EIgj]k�hI�[IEIhh>gQ]���

�IYYZ<[ ¥ÃÁÁÃ� ÃÁÁÊ I ÃÁÂÃ¦� <NQgZ< fkI d]g GKE<G<h ]h EkggSEkY]h N]gZ<Qh I[N<jQv<Z kZ� � � � � � � � � � � � � �

jQd] GI Q[hjgkF@] N]gF<G< G] j]d] d<g< < D<hI� Qhj] K� < Q[hjgkF@] ]E]ggI GI <E]gG] E]Z <h� � � � � � � � � � � � � � � � � �

[IEIhhQG<GIh G]h dg]NIhh]gIh� h]DgI <h [IEIhhQG<GIh G]h IhjkG<[jIh� �hhQZ� ] Z]GIY]� � � � � � � � � � �

jg<GQEQ][<Y� hIOk[G] ] <kj]g� hI <d]Q< kZ< Ihjgkjkg< d<hhQp< G] d][j] GI pQhj< G] <Yk[]�� � � � � � � � � � � � � � �

fkI� GI N]gZ< Z][_j][<� GIpI <Dh]gpIg Q[N]gZ<FaIh GI Z]G] [@] INQEQI[jI� "] hIk� � � � � � � � � � � � �

jg<D<YP] dkDYQE<G] IZ ÃÁÂÅ� 
<gIs <NQgZ< fkI ] jg<D<YP] GI �IYYZ<[ hI GIGQE< <]� � � � � � � � � � � � � �

<dgI[GQv<G] dgQZ>gQ] G<h gIOg<h G] fkI hI Ihj> IhjkG<[G]� I <d_h <GfkQgQg E<d<EQG<GI GI� � � � � � � � � � � � � �

gIE][PIEL�Y<h Q[hj<[j<[I<ZI[jI� ]h IhjkG<[jIh h@] <dgIhI[j<G]h <]h IrIgESEQ]h� $kjg]� � � � � � � � �

<hdIEj] QZd]gj<[jI gIhh<Yj<G] dIY] <kj]g� GQv gIhdIQj] <] kh] GI jIE[]Y]OQ<� /I� � � � � � � � � � � �

E]Zd<g<gZ]h ]h IrdIgQZI[j]h E][GkvQG]h [< >gI<� [< dgQZIQg< GKE<G< G]h <[]h ÃÁÁÁ�� � � � � � � � � � � �

<]h IhjkG]h E][GkvQG]h d]g �QDh][ [<h GKE<G<h GI ÄÁ I ÅÁ G] hKEkY] 88� d]GIZ]h� � � � � � � � � � � � � � �
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dIgEIDIg fkI ]h dg]Og<Z<h E]Zdkj<EQ][<Qh dgQ[EQd<YZI[jI ]h �][YQ[I�� O<g<[jIZ ]� � � � � � � � � �

<YE<[EI I < E]ZdYIrQG<GI [IEIhh>gQ<� d<g< jIhjI GI ZKj]G]h I E][EIQj]h� DIZ E]Z] ]� � � � � � � � � � � � � �

<YE<[EI�GI�khk>gQ]h�I�<dgI[GQvIh��

1Z IrdIgQZI[j] YQO<G] < E][EIQj]h Z<jIZ>jQE]h GI �IYYZ<[� Ihj<DIYIEI N]gjI gINIgL[EQ<� � � � � � � � � � �

h]DgI < GQNQEkYG<GI GI <Yk[]h d<g< Ihj<DIYIEIg E]Zk[QE<F@] GI QGIQ<h gIdgIhI[j<G<h IZ� � � � � � � � � � � �

YQ[Ok<OI[h GQNIgI[jIh� $h G]Qh IYIZI[j]h pQhk<Qh� [IhjI E<h] IhdIESNQE]� hIgQ<Z <� � � � � � � � � � �

YQ[Ok<OIZ GI Og>NQE]h I GI Ifk<FaIh� 1Z G]h <Yk[]h d<gjQEQd<[jIh G] dg]Og<Z<� � � � � � � � � � � �

Ihj<DIYIEQG] IZ IhE]Y< <ZIgQE<[< G< 
<YQN_g[Q<� Q[N]gZ< fkI hIk gI[GQZI[j] Ihj> ZkQj]� � � � � � � � � � � �

ZIYP]g I fkI� Q[QEQ<YZI[jI� Ig< GQNSEQY jIg fkI N<vIg GI N]gZ< j@] g>dQG< ]� � � � � � � � � � � � � �

gIE][PIEQZI[j] G]h IrIgESEQ]h� Z<h p]EL hI <E]hjkZ<� I d]g NQZ� hI j]g[< ZkQj] Z<Qh� � � � � � � � � � � � � �

Q[jkQjQp]�gIfkQhQj<[G]�ZI[]g�IhN]gF]��

�

��
][EYkhaIh�+<gEQ<Qh�


]Z D<hI [< <[>YQhI NIQj< h]DgI ] jIZ<� N]Q GIhE]DIgj] fkI ] �g<hQY [@] d]hhkQ kZ<� � � � � � � � � � � � � � � �

dg]GkF@] hQO[QNQE<jQp< GI IhjkG]h IrdIgQZI[j<Qh [< >gI< GI GQhEgQZQ[<F@] dIgEIdjQp<�� � � � � � � � � �

+]gKZ� jg<j<�hI GI kZ< jI]gQ< GIhI[p]YpQG< IZ GKE<G<h� < d<gjQg GI IhjkG] dg>jQE]h� fkI� � � � � � � � � � � � � �

P]WI dIgZQjIZ� Og<F<h =h []p<h jIE[]Y]OQ<h GQOQj<Qh� ] GIhI[p]YpQZI[j] GI ZKj]G]h I� � � � � � � � � � � �

hQhjIZ<�gIOQhjg<G]h�I�fkI�h@]�Z]GIY]h�gIE][PIEQG]h�OY]D<YZI[jI�d]g�hk<�INQEQL[EQ<��

"@] N]g<Z I[E][jg<G]h [Ihh< gIpQh@]� jg<D<YP]h fkI <dg]rQZIZ < GQhEgQZQ[<F@]� � � � � � � � � �

dIgEIdjQp< G] GIhQO[ ]k G< IrdIgjQhI IZ GIhQO[� ] fkI Q[GQE< kZ< Y<Ek[< E][pI[QI[jI� � � � � � � � � � � � � �

d<g< ] GIhI[p]YpQZI[j] G] jg<D<YP]� �hj< Y<Ek[< dIgZQjQgQ< ] <p<[F] G< dIG<O]OQ< G]� � � � � � � � � � � � �

GIhQO[ I�]k G] GIhQO[ Q[hjgkEQ][<Y <] <dgIhI[j<g kZ< []p< <D]gG<OIZ d<g< < >gI<� �YKZ� � � � � � � � � � � � � �

GQhh]� ] jg<D<YP] E][jgQDkQgQ< j<ZDKZ d<g< < >gI< G< IGkE<F@] E]O[QjQp<� <] jg<vIg kZ� � � � � � � � � � � � � �

YIp<[j<ZI[j] GI G<G]h G< <dYQE<F@] GIhj< jI]gQ< [< >gI< G] GIhQO[� +]GI hIg h]Z<G] <� � � � � � � � � � � � � � �

IhhIh <gOkZI[j]h� < GINIh< GI �IYYZ<[ I �QDh][ GI fkI < Z<Q]gQ< G<h P<DQYQG<GIh� � � � � � � � � � � � � �

PkZ<[<h K D<hI<G< [< E]ZDQ[<F@] GI dg]EIhh]h GI Q[hjgkF@] N]gZ<Y I IrdIgQL[EQ<� � � � � � � � � � � �

dg>jQE<� �hj< E][hj<j<F@] <DgI Ihd<F] d<g< ] GIhI[p]YpQZI[j] G] Z]GIY] dgIjI[GQG] d]g� � � � � � � � � � � �
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Ä¿�

IhjI jg<D<YP]� <d]Q<G] [< IpQGL[EQ< G< dg]dI[h@] [<jkg<Y G] EKgIDg] d<g< <dgI[GIg� I� � � � � � � � � � � � �

E]Z�kh]�G]h�ZIE<[QhZ]h�fkI�dIgZQjQgQ<Z�]�O<[P]�g>dQG]�GI�GIhIZdI[P]��

Ã�Ã��8+�.0�/��

� IrdIgjQhI GQv gIhdIQj] = E<d<EQG<GI GI gIdIjQg kZ< Q[N]gZ<F@] fk<[G] h]YQEQj<G]� ]k� � � � � � � � � � � � �

<Q[G<� gIdg]GkvQg kZ dg]EIGQZI[j] fkI YPI N]Q I[hQ[<G] ¥��  �.� ÃÁÂÂ¦� �hj< DgIpI� � � � � � � � � � � �

GIhEgQF@] h]DgI < IrdIgjQhI W> <d][j< G]Qh E][EIQj]h QZd]gj<[jIh h]DgI < IrdIgjQhI []� � � � � � � � � � � � �

E][jIrj] G< IGkE<F@] N]gZ<Y� � IGkE<F@] N]gZ<Y GQgIEQ][<�hI IZ OIg<Y� hIOk[G] ] <kj]g�� � � � � � � � � � � � �

< IhhIh G]Qh jQd]h GI E][PIEQZI[j]� gIdIjQg Q[N]gZ<FaIh I gIdg]GkvQg dg]EIGQZI[j]h� "<h� � � � � � � � � � � �

mYjQZ<h GKE<G<h� d]gKZ� < dIhfkQh< EQI[jSNQE< jIZ hI <dg]rQZ<G] G< IrdIgjQhI�� � � � � � � � � � �

GIhpI[G<[G] E][EIQj]h� Q[pIhjQO<[G] ZKj]G]h I E]Zd<gjQYP<[G] gIhkYj<G]h� � � � � � �

Q[jIgIhh<[jIh��fkI�p@]�ZkQj]�<YKZ�G<�gIdIjQF@]�GI�dg]EIGQZI[j]h�I�Q[N]gZ<FaIh��

�[QEQ<YZI[jI� d]GIZ]h <dgIhI[j<g ]h G]Qh IYIZI[j]h IrjgIZ]h G] IhdIEjg] GI IhjkG]h� � � � � � � � � � �

EQI[jSNQE]h gIY<EQ][<G]h = IrdIgjQhI� +]g kZ Y<G] jIZ]h ]h Q[QEQ<[jIh� fkI YIp<Z Z<Qh� � � � � � � � � � � � �

jIZd] d<g< gIh]YpIg dg]DYIZ<h� jLZ GQNQEkYG<GI GI QGI[jQNQE<F@] GI fk<Qh Q[N]gZ<FaIh� � � � � � � � � � �

h@] QZd]gj<[jIh I� [< Z<Q]gQ< G]h E<h]h� [@] d]hhkIZ dgIEQh@]� �] Y<G] ]d]hj] GIhhI� � � � � � � � � � � � � �

IhdIEjg]� I[E][jg<Z�hI ]h IrdIgjh� Q[GQpSGk]h <Yj<ZI[jI hIYIjQp]h I E<d<vIh GI dIgEIDIg� � � � � � � � � � �

DY]E]h GI Q[N]gZ<FaIh ]k� gIY<FaIh GI E<g<EjIgShjQE<h E]Z] k[QG<GI hQ[OkY<gIh� �hjIh�� � � � � � � � � � �

E][hIOkIZ N]g[IEIg gIhd]hj<h Z<Qh g>dQG<h I E]Z E<gO< GI <jI[F@] gIGkvQG< ¥ZI[]g� � � � � � � � � � � �

IhN]gF]¦ <YKZ GQhh] h@] E<d<vIh GI dg]EIhh<g d<g<YIY<ZI[jI Q[N]gZ<FaIh ¥<p<YQ<F@]� � � � � � � � � �

hQZkYj?[I<�GI�E<g<EjIgShjQE<h�ZmYjQdY<h¦�GI�N]gZ<�Z<Qh�g>dQG<�I�dgIEQh<�¥��  �.��ÃÁÂÂ¦��

/IOk[G] �IYYIg� IrdIgjh d]hhkIZ ±]YP] D]Z�� E][hIOkIZ dIgEIDIg d<GgaIh I Ihjgkjkg<h� � � � � � � � � � �

hkDW<EI[jIh I ]EkYj<h < d<gjQg G< dg>jQE<� �Q[G<� hIOk[G] IYI� ]h IrdIgjh [@] [IEIhhQj<Z� � � � � � � � � � � � � �

h<DIg Z<Qh� d]Qh < dgQ[ESdQ]� pLIZ ]h dg]DYIZ<h GI N]gZ< GQNIgI[EQ<G<� 
]Z] hIg>� � � � � � � � � � � � �

IpQGI[EQ<G] d]hjIgQ]gZI[jI� IhjkG]h E][GkvQG]h IZ >gI<h IhdIESNQE<h E]Z]� d]g� � � � � � � � �

IrIZdY]� ] r<GgIv� Ihd]gjIh I ZmhQE<� <dgIhI[j<Z gIhkYj<G]h fkI E][NQgZ<Z Ihj<� � � � � � � � � � �

dIgEIdF@]�GQNIgI[EQ<G<�[]h�ZIhjgIh�G<�>gI<��

b
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<gIs ¥ÃÁÂÅ¦ <gOkZI[j< fkI IrdIgjh GIhI[p]YpIZ kZ jQd] GI g<G<g dIgEIdjQp] hkdIg� � � � � � � � � � � �

hI[hSpIY� < d<gjQg GI <[]h GI IhjkG] I dg>jQE<� /IOk[G] ] <kj]g� j@] gIYIp<[jI E]Z] ]� � � � � � � � � � � � � � � �

G]ZS[Q] GI jKE[QE<h I gIOg<h� ]h IrdIgjh j<ZDKZ GIhI[p]YpIZ ] Q[hjQ[j] d<g< <D]gG<g ]� � � � � � � � � � � � � �

dg]DYIZ< GI N]gZ< GQNIgI[jI� ]k hIW<� ±kZ I[jI[GQZI[j] Q[hj<[j?[I] G] jQd] GI� � � � � � � � � � � �

dg]DYIZ< < hIg I[NgI[j<G]±� "]h jg<D<YP]h <dgIhI[j<G]h d]g IhjI dIhfkQh<G]g� K d]hhSpIY� � � � � � � � � � � �

dIgEIDIg kZ [mZIg] EgIhEI[jI GI IpQGL[EQ<h fkI <d][j<Z fkI� E]Z ] jgIQ[<ZI[j]� � � � � � � � � � � �

E]ggIj]� gI<YQv<G] GI N]gZ< pQhk<Y� <EIYIg<G<� I OIg<YZI[jI N]E<G] [< EY<hhQNQE<F@] GI� � � � � � � � � � � �

dg]DYIZ<h <] Q[pKh GI h]YkFaIh� K d]hhSpIY E][hjgkQg g<dQG<ZI[jI < IrdIgjQhI� �I[jgI� � � � � � � � � � � �

ZkQj]h IhjkG]h <dgIhI[j<G]h� Q[EYkQ[G] kZ IhjkG] E][GkvQG] dIY] dg_dgQ] <kj]g E]Z]� � � � � � � � � � �

hkWIQj] GI dIhfkQh<� pIgIZ]h ]h Z_GkY]h GI <dgI[GQv<G] GI �IYYZ<[ ¥ÂÊÊÅ� ÃÁÁÉ� ÃÁÁÊ I� � � � � � � � � � � � � �

ÃÁÂÃ¦� ]h + !�h ¥ �+IgEIdjk<Y  I<g[Q[O !]GkYIh �¦� ]k !_GkY]h GI �QhEgQZQ[<F@] +IgEIdjQp<� � � � � � � � � � �

IZ jg<GkF@] YQjIg<Y� �Ihj<E<�hI I[j@]� GI N]gZ< < EY<gI<g ] dI[h<ZI[j] GI 
<gIs IZ� � � � � � � � � � � � � �

gIY<F@]�=�IrdIgjQhI��IhjIh�jgLh�N<j]gIh���

Â� ]�jgIQ[<ZI[j]�pQhk<Y�I�<EIYIg<G]�

Ã� ] N]E] [< EY<hhQNQE<F@] GI dg]DYIZ<h ¥I[jI[GIg ] dg]DYIZ< <[jIh GI DkhE<g� � � � � � � � � � � �

h]YkFaIh¦�

Ä� <�d]hhQDQYQG<GI�GI�E][hjgkF@]�g>dQG<�GI�IrdIgjQhI�

�

+<g< �IYYIg ¥ÃÁÂÂ¦� Qhj] h_ K d]hhSpIY d]Qh < IrdIgjQhI K kZ< gIYIp<[jI I Q[jIgIhh<[jI >gI<� � � � � � � � � � � � � � � �

GI dIhfkQh<� fkI d]hhQDQYQj< Q[pIhjQO<g d]g fkI EIgj]h Q[GQpSGk]h <dgI[GIZ <YO] h]DgI ]� � � � � � � � � � � � �

hIk E<Zd] GI <jk<F@] fkI p<Q <YKZ G]h Y<G]h dg]EIhhk<Qh I GIEY<g<jQp]h� �hj<h� � � � � � � � � � � � �

E<g<EjIgShjQE<h gIYIp<[jIh d<g< Ihj< >gI< G] E][PIEQZI[j] PkZ<[]� h@] Ir<j<ZI[jI ]� � � � � � � � � � �

fkI <h j]g[<Z Z<Qh INQEQI[jIh I g>dQG<h [] dg]EIhh<ZI[j] G< Q[N]gZ<F@] I [< gIh]YkF@]� � � � � � � � � � � � � �

GI�GIjIgZQ[<G]h�dg]DYIZ<h��

$ IhjkG] G< IrdIgjQhI� GI N]gZ< EQI[jSNQE<� ]E]ggI [< Z<Q]gQ< G<h pIvIh GI jgLh Z]G]h�� � � � � � � � � � � � � � �

j]G]h IYIh IZdSgQE]h ¥
.$//� ÃÁÁÅ¦� �[E][jg<Z�hI ZkQj]h IhjkG]h GI D<hI E]Zd<g<jQp<� � � � � � � � � � �

gINIgI[jI < gIhkYj<G]h YQO<G]h = E]O[QF@] I j<ZDKZ <] I[NgI[j<ZI[j] GI dg]EIhh]h� � � � � � � � � � � �

kjQYQv<G]h d<g< < gIh]YkF@] GI dg]DYIZ<h ]k <p<YQ<F@] GI EQgEk[hj?[EQ<h� �hjIh IhjkG]h� � � � � � � � � � � �

E][Ng][j<Z gIhkYj<G]h GI <FaIh I[jgI Q[GQpSGk]h YIQO]h ]k Q[QEQ<[jIh IZ <YOkZ< >gI< GI� � � � � � � � � � � � �

b
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<jk<F@]� IZ gIY<F@] < Q[GQpSGk]h E]Z D<hj<[jI IrdIgQL[EQ< ]k []j]gQ<ZI[jI IrdIgjh� � � � � � � � � � �

[IhjIh GIjIgZQ[<G]h <hhk[j]h� �YKZ G<h E]Zd<g<FaIh dg]EIhhk<Qh ]k E]O[QjQp<h� kZ<� � � � � � � � � �

jIgEIQg< N]gZ< GI Q[pIhjQO<F@] j<ZDKZ K D<hj<[jI I[E][jg<G< []h IhjkG]h GIhj< >gI<�� � � � � � � � � � � �

hIOk[G] ] <kj]g� ] kh] GI ]DhIgp<F@] I I[jgIpQhj<h IZ dg]NQhhQ][<Qh ]k� Q[GQpSGk]h E]Z� � � � � � � � � � � � � �

E<g<EjIgShjQE<h�IrEIdEQ][<Qh�I�gIhkYj<G]h�QZdgIhhQ][<[jIh�IZ�hk<h�>gI<h�GI�<jk<F@]��

+<g< 
g]hh ¥ÃÁÁÅ¦� IhjIh dg]EIGQZI[j]h N]gZ<Z < D<hI EQI[jSNQE< I PQhj_gQE< G]h IhjkG]h� � � � � � � � � � � � �

GI IrdIgjQhI� $ <kj]g <Q[G< <EgIhEI[j<� IZ IhjkG] GI gIpQh@] <ZdY< GIhhIh ZKj]G]h� fkI� � � � � � � � � � � � � �

Q[pIhjQO<FaIh YQO<G<h < >gI<h IhdIESNQE<h E]Z] Ihd]gjIh� ZmhQE<� Z<jIZ>jQE< I NShQE<� I�� � � � � � � � � � � �

d]g NQZ� ] r<GgIv� E][hjQjkIZ ] E]gd] Q[QEQ<Y PQhj_gQE] I GI pQh@] OIg<Y G]� � � � � � � � � � � � � �

GIhI[p]YpQZI[j] G< >gI<� � d<gjQg GIhhIh IhjkG]h� < E]Zk[QG<GI EQI[jSNQE< E]ZIF]k <� � � � � � � � � � � �

I[jI[GIg E]Z] Nk[EQ][< ] GIhI[p]YpQZI[j] G< IrdIgjQhI� hIkh dgQ[EQd<Qh E][EIQj]h I� � � � � � � � � � �

GINQ[QFaIh� GQNIgI[F<h YQO<G<h = dg>jQE< E][hj<[jI I <] I[p]YpQZI[j] gIE]ggI[jI E]Z� � � � � � � � � � �

GIjIgZQ[<G<h <jQpQG<GIh I hIk QZd<Ej] [< dIgN]gZ<[EI� �YKZ GQhh]� <h GQNIgI[F<h� � � � � � � � � � �

gIY<EQ][<G<h <] dQE] G] GIhIZdI[P] IZ GIjIgZQ[<G<h hQjk<FaIh I N<Qr<h Ij>gQ<h GI� � � � � � � � � � � �

Q[GQpSGk]h h@] jIZ<h gIE]ggI[jIh GI IhjkG]h� �I N]gZ< <Q[G< Z<Qh QZd]gj<[jI d<g< IhjI� � � � � � � � � � � � �

jg<D<YP]� ] <kj]g Ihj<DIYIEIk d<g?ZIjg]h I Nk[G<ZI[j]h d<g< ] I[jI[GQZI[j] G] IhjkG]� � � � � � � � � � � �

GI�IrdIgjQhI�IZ�GIhQO[��

�

���rdIgjQhI�IZ�GIhQO[��[SpIQh�I�E][EIQj]h�

� IrdIgjQhI [< >gI< G] �IhQO[� K IhjkG<G< I Q[pIhjQO<G< < d<gjQg GI dIgN]gZ<[EIh GI� � � � � � � � � � � � � � �

GIhj<fkI [< gIh]YkF@] GI dg]DYIZ<h GI[jg] G< dg>jQE< dg]WIjk<Y ¥
.$//� ÃÁÁÅ¦� $� � � � � � � � � � � �

EgIhEQZI[j] GI IhjkG]h N]gZ<YQv<G]h� GI D<hI IZdSgQE<� h]DgI ] E]Zd]gj<ZI[j]� � � � � � � � � �

dg]WIjk<Y [] GIhQO[� <dgIhI[j< < D<hI G< >gI< GI dIhfkQh< GI IrdIgjQhI IZ GIhQO[�� � � � � � � � � � � � � �

<p<YQ<[G]�dgQ[EQd<YZI[jI�jgLh�<hdIEj]h���

Â� ]�E]Zd]gj<ZI[j]�dg]WIjk<Y�IZ�GIhQO[�

Ã� <�E]O[QF@]�dg]WIjk<Y�IZ�GIhQO[�

Ä� ]h�dg]EIhh]h�<G]j<G]h�IZ�dg]WIj]h�GI�GIhQO[�

�
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/IOk[G] "QOIY 
g]hh� j]G]h IhhIh IhjkG]h <d][j<Z d<g< gIhkYj<G]h gIE]ggI[jIh GI� � � � � � � � � � �

GIGQE<F@] I dg>jQE< E][jS[k< I gIdIjQjQp< GI[jg] G< >gI< GI <jk<F@]� � gIhh<Yj<G< <� � � � � � � � � � � � � �

QZd]gj?[EQ< GI hI GIQr<g EY<g] I IpQGI[jI fkI [@] hI jg<j<Z GI IhjkG]h fkI E]gg]D]g<Z� � � � � � � � � � � � � � �

E]Z < hI[h<F@] GI fkI IhjIh Q[GQpSGk]h GI GIhj<fkI d]hhkIZ <YOkZ jQd] GI j<YI[j]� fkI�� � � � � � � � � � � � � � �

d]g hQ h_� O<g<[j< Ihj< E][GQF@] GI IrEIYL[EQ<� $ IhjkG] GI �gQEhh][ ¥ÃÁÁÂ¦� <dgIhI[j<� � � � � � � � � � � � � �

gIhkYj<G]h E]Q[EQGI[jIh < Ihj< <NQgZ<F@]� W> fkI ] <kj]g GIZ][hjg< fkI ] GIhIZdI[P]� � � � � � � � � � � � �

hkdIgQ]g K dgQZ<gQ<ZI[jI <GfkQgQG] < d<gjQg GI ZQYP<gIh GI P]g<h GIGQE<G<h� �Z ÂÊÊÊ�� � � � � � � � � � � � �

[]kjg] IhjkG]� �gQEhh][ <dgIhI[j]k ] E][EIQj] G< dg>jQE< GIYQDIg<G<� I <NQgZ]k� �<� � � � � � � � � � � �

Z<Q]gQ< G]h ZIhjgIh� GI N]gZ< OIg<Y� I[N<jQv<Z ] d<dIY G< Z]jQp<F@] [< E][EI[jg<F@]� I� � � � � � � � � � � � � �

G< p][j<GI [] jg<D<YP] Gkg] d<g< < ZIYP]gQ< G< dIgN]gZ<[EI� E]Z] N<j]gIh EgkEQ<Qh GI� � � � � � � � � � � � � �

hkEIhh]�� � d<gjQg G]h jg<D<YP]h GI �gQEhh][ ¥ÂÊÊÊ� ÃÁÁÂ¦� d]GIZ]h E][EYkQg fkI� <� � � � � � � � � � � � �

E<d<EQG<GI GI Ip]YkQg G< E][GQF@] GI YIQO] I�]k Q[QEQ<[jI d<g< ] [SpIY GI IrdIgj� Ihj>� � � � � � � � � � � � � � �

GQgIj<ZI[jI�YQO<G<�<�G]Qh�N<j]gIh�D>hQE]h��

Â� <fkQhQF@]�GI�IrdIgQL[EQ<�

Ã� E][GQF@]�GI�GIGQE<F@]�dIhh]<Y�IrjgIZ<�

�

"<h gIpQhaIh gI<YQv<G<h d]g 
g]hh ¥ÃÁÁÅ¦� I[E][jg<Z]h IpQGL[EQ<h G] Ihj<DIYIEQZI[j] GI� � � � � � � � � � �

dg]Og<Z<h GI jgIQ[<ZI[j] d<g< Q[QEQ<[jIh IZ ZkQj<h >gI<h� /IOk[G] ] <kj]g� <� � � � � � � � � � � �

E]Zk[QG<GI G] �IhQO[ j<ZDKZ dgIEQh< GIGQE<g <jI[F@] < Ihh<h N<hIh Q[QEQ<Qh G] dg]EIhh]� � � � � � � � � � � � �

GI <fkQhQF@] GI IrdIgjQhI� �hj< <NQgZ<F@] GIQr< EY<g< kZ< Y<Ek[< fkI d]hh< hIg hkdgQG<� � � � � � � � � � � � � �

d]g IhjI jg<D<YP]� �YKZ G< <khL[EQ< GIhjIh dg]Og<Z<h I <jQpQG<GIh� ] <kj]g j<ZDKZ� � � � � � � � � � � � �

<NQgZ< fkI Q[QEQ<g kZ< dg>jQE< E]Z EIgj] [SpIY GI GIGQE<F@] I GQpIgjQZI[j]�� � � � � � � � � � � �

dg]p<pIYZI[jI�K�]�dgQZIQg]�d<hh]�d<g<�hI�GIhj<E<g��

�Z ÃÁÁÆ�  <qh][ <dgIhI[j]k kZ< dgQZIQg< jI[j<jQp< GI kZ Z]GIY] GI <fkQhQF@] GI� � � � � � � � � � � � �

IrdIgjQhI IZ GIhQO[� +<g< < gI<YQv<F@] GI j<Y j<gIN<� ] <kj]g kjQYQv]k GI dY<[] GI Nk[G]� � � � � � � � � � � � � � � �

jgLh�<hdIEj]h�Nk[G<ZI[j<Qh���

Â� ]�dgQZIQg]�GIYIh�GQv�gIhdIQj]�<]�E<g>jIg�m[QE]�G<h�hQjk<FaIh�I�dg]WIj]h�GI�GIhQO[�

Ã� ] hIOk[G] <hdIEj]� GQv gIhdIQj] = IhdIEQNQEQG<GI G]h IhjkG]h < hIgIZ gI<YQv<G]h� � � � � � � � � � � �

E]Z�IrdIgjh�fkI�h@]�EgQ<jQp]h�

b
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ÄÃ�

Ä� ] jIgEIQg] IYIZI[j] jg<j< Wkhj<ZI[jI GI Ihj<DIYIEIg fk<Y hIgQ< < [<jkgIv< G<� � � � � � � � � � � �

EgQ<jQpQG<GI�kjQYQv<G<�[IhhIh�dg]WIj]h�

�

$ <kj]g <NQgZ< fkI < YQ[P< fkI Ihjgkjkg< ]h Z]GIY]h Z<Qh OI[KgQE]h G< IrdIgjQhI� � � � � � � � � � � � � �

E]O[QjQp<� h@] D<hI<G]h IZ jgLh IYIZI[j]h ]gO<[Qv<G]h d]g �gIsNkh ¥ÃÁÁÃ¦� hI[G]� <� � � � � � � � � � � �

dIgEIdF@]� < <F@]� I < gINYIr@]� �YKZ GQhh]� ] <kj]g kjQYQv< GI jgLh >gI<h GI dIhfkQh< d<g<� � � � � � � � � � � � � � � � �

Ihjgkjkg<g�hIk�Z]GIY]���

Â� ]�dgQZIQg]��gINIgI[jI�<]h�E][EIQj]h�OI[KgQE]h�G<�dIhfkQh<�IZ�IrdIgjQhI�

Ã� ]�hIOk[G]��YQO<G]�=h�Q[pIhjQO<FaIh�G<�IrdIgjQhI�GI�>gI<h�E]ggIY<j<h�<]�GIhQO[�

Ä� ] jIgEIQg]� dIhfkQh<h G< >gI< G] GIhQO[ I G< [<jkgIv< G]h dg]DYIZ<h I dg]EIhh]h� � � � � � � � � � � � � �

GI�GIhQO[�

�

�Ihj< N]gZ<� ] <kj]g <NQgZ< fkI < d<gjQg G] kh] GI dIhfkQh<h OI[KgQE<h I IYIZI[j]h G<� � � � � � � � � � � � � � � �

jI]gQ< G< IrdIgjQhI kjQYQv<G]h E]Z] IhdQ[P< G]gh<Y GI kZ []p] Z]GIY]� hIgQ< E<d<v GI� � � � � � � � � � � � � �

EgQ<g kZ Z]GIY] GIGQE<G] <] E][jIrj] G] GIhQO[� �<hI<G] [< dIhfkQh< GI �IgDIgj� � � � � � � � � � � � �

�gIsNkh� EQj<G< <[jIgQ]gZI[jI� IZ ÃÁÁÄ� �]ghj hkOIgQk hIjI [SpIQh d<g< kZ Z]GIY]� � � � � � � � � � � �

OI[KgQE] GI IrdIgjQhI� � QZd]gj<[jI I[jI[GIg fkI IhjIh hIjI [SpIQh gIdgIhI[j<Z hIjI� � � � � � � � � � � �

N]gZ<h GI hI dIgEIDIg� Q[jIgdgIj<g� Ihjgkjkg<g� I gIh]YpIg dg]DYIZ<h� /@] IYIh� []p<j]�� � � � � � � � � � � �

Q[QEQ<[jI <p<[F<G]� E]ZdIjI[jI� dg]NQEQI[jI� IrdIgj� ZIhjgI I pQhQ][>gQ]� �hhQZ E]Z] []� � � � � � � � � � �

Z]GIY] OI[KgQE] GI �]ghj� Z<h E]Z Z<Q]g GIj<YP<ZI[j] GI E<G< [SpIY I E]Z GINQ[QFaIh� � � � � � � � � � � � � �

OIg<Qh Z<Qh EY<g<h�  <qh][ ¥ÃÁÁÆ¦ Ihj<DIYIEIk [] Z]GIY] GI IrdIgjQhI IZ GIhQO[ gIOg<h� � � � � � � � � � � � �

D>hQE<h E]Z]� < d<hh<OIZ d]g [SpIQh Q[NIgQ]gIh h@] dgK�gIfkQhQj]h d<g< < Z]pQZI[j<F@]� � � � � � � � � � � �

<jK ] j]d] G< PQIg<gfkQ< IZ IrdIgjQhI� �YKZ GQhh]�  <qh][ GIQr< EY<g] fkI fk<[j] Z<Q]g� � � � � � � � � � � � � � �

] [SpIY G] dg]NQhhQ][<Y <p<YQ<G] [Ihj< IhE<Y<� Z<Qh Gkg] IYI GIpI jg<D<YP<g d<g< ZIYP]g<g�� � � � � � � � � � � � � �

GI N]gZ< OIg<Y IYI E][hIOkI gIhkYj<G]h Z<Qh g<dQG<ZI[jI I <Q[G<� GI N]gZ< GQNIgI[EQ<G<�� � � � � � � � � � � � �

/k< E][jgQDkQF@] Ihj> N]gjIZI[jI GQgIEQ][<G< <]h Ihj>OQ]h Q[QEQ<Qh G] dg]EIhh]� $h [SpIQh� � � � � � � � � � � �

G< IhE<Y< GI IrdIgjQhI d<g< ] GIhQO[ GI  <qh][ ¥ÃÁÁÆ¦ h@] <dgIhI[j<G]h <D<Qr] ¥IZ� � � � � � � � � � � � � �

jg<GkF@]�YQjIg<Y¦��E]Z�DgIpIh�GIhEgQFaIh��

�
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ÄÄ�

Â� �"��"1$ � E]Z] j<gIN<h GI GIhQO[ [@] h@] IrIEkj<G<h IrEIdEQ][<YZI[jI d]g� � � � � � � � � � �

dg]NQhhQ][<Qh G< >gI<� IhjI [SpIY N]Q EgQ<G] dIY] <kj]g GI N]gZ< < Q[E]gd]g<g� � � � � � � � � � � � �

fkIhjaIh �YQO<G<h = pQG< GQ>gQ<�� ]k < I[jkhQ<hj<h� �hjI [SpIY Ihj> D<hI<G] IZ� � � � � � � � � � � � �

E][PIEQZI[j]h dIhh]<Qh [@] hQhjIZ<jQv<G<h I Q[hj?[EQ<h fkI I[p]YpIZ kZ< g]jQ[<� � � � � � � � � �

p<O<ZI[jI YQO<G< = E_dQ<� ]k <] gIE][PIEQZI[j] gIY<jQp<ZI[jI hkdIgNQEQ<Y GI� � � � � � � � � �

<jgQDkj]h GI GIhQO[ fkI hI GIhIW< IZkY<g� "] E<h] GI IhjkG<[jIh GI GIhQO[� IhjI� � � � � � � � � � � � � �

[SpIY Ihj> gIY<EQ][<G] < EIgj<h <jQjkGIh I dgINIgL[EQ<h� E]Z <dgIhI[j<F@] GI� � � � � � � � � � �

GQNQEkYG<GIh GI <gjQEkY<F@] GI QGIQ<h W> fkI K d]kE] dg]p>pIY fkI Q[GQpSGk]h [IhhI� � � � � � � � � � � � �

[SpIY d]hhk<Z kZ< YQ[Ok<OIZ Ihjgkjkg<G< d<g< IrdgIhh<g I GID<jIg IYIZI[j]h� � � � � � � � � �

jKE[QE]h�G]�GIhQO[��

Ã� "$6�0$ � IhjI [SpIY I[p]YpI < DkhE< G] E][PIEQZI[j] D>hQE] GI GIhQO[ GI N]gZ<� � � � � � � � � � � � � �

jKE[QE< I ]gO<[Qv<G<� dIgZQjQ[G] <] Q[GQpSGk] [@] h_ hI D<hI<g IZ IrdIgQL[EQ<h� � � � � � � � � � � �

dIhh]<Qh� �hhI K dg]p<pIYZI[jI ] Ihj<G] IZ fkI < Z<Q]gQ< G]h IhjkG<[jIh GI� � � � � � � � � � � � �

Og<Gk<F@] IZ N<hI Q[QEQ<Y hI I[E][jg<Z� "IhhI Ihj<G] ] ]DWIjQp] dgQ[EQd<Y G]� � � � � � � � � � � �

I[hQ[] IZ GIhQO[ hIgQ< OIg<g kZ< <dgIEQ<F@] d<g< < <fkQhQF@] dYI[< G]h E][EIQj]h� � � � � � � � � � � � �

[IEIhh>gQ]h d<g< N]gZ<F@] G]h dgQ[ESdQ]h OI[KgQE]h I EY<hhQNQE<j_gQ]h fkI� � � � � � � � �

hkDhjQjkQg@] ] E][PIEQZI[j] Q[N]gZ<Y <dgIhI[j<G] d]g kZ Q[GQpSGk] Q[OL[k]�� � � � � � � � �

�Q[G< hIOk[G]  <qh][� [Ihj< N<hI ]h dg]EIhh]h IGkE<EQ][<Qh GI GIhQO[ GIpIgQ<Z� � � � � � � � � � �

dg]Ekg<g ]NIgIEIg < Z>rQZ< IrdIgQL[EQ< I kh] GI QZ<OI[h� pQhQj<h jKE[QE<h I� � � � � � � � � � � �

IrQDQFaIh GI dg]WIj]h GI GIhQO[� "@] K hkgdgII[GI[jI <YQ>h� <NQgZ< ] <kj]g� fkI� � � � � � � � � � � � �

kZ< N]gZ< GI I[jI[GIg I IhjkG<g ] GIhQO[ [Ihh< N<hI� GQv gIhdIQj] <] kh] GI� � � � � � � � � � � � � � �

ZKj]G]h PQhj_gQE]h I gIE][PIEQZI[j] GI IYIZI[j]h G< PQhj_gQ< G] GIhQO[� "Ihj<� � � � � � � � � � �

N<hI <Q[G<� GIpI hIg N]g[IEQG] ] dgQZIQg] E][j<j] E]Z ] GIhQO[ hI[G] kZ� � � � � � � � � � � � �

dg]EIhh]�N]gZ<Y�GI�gIh]YkF@]�GI�dg]DYIZ<h��

Ä� �"�
��"0� �6�"���$ � IhjI hIgQ< ] [SpIY IZ fkI []gZ<YZI[jI I[E][jg<Z]h� � � � � � � � � � �

GI[jg] G] dg]EIhh] GI I[hQ[] G] GIhQO[ ]h <Yk[]h gIEKZ�Og<Gk<G]h� �hjI [SpIY hI� � � � � � � � � � � � �

jg<j< G< <fkQhQF@] GI YQ[Ok<OIZ d<g< GQhEkhh@] I EgSjQE<h GI <hhk[j]h YQO<G]h =� � � � � � � � � � � � �

dg>jQE< G] GIhQO[ I GQhjQ[OkI IhjI [SpIY GI IrdIgjQhI G]h <[jIgQ]gIh� $ <kj]g <NQgZ<� � � � � � � � � � � � � �

fkI GI N]gZ< E<g<EjIgShjQE<� <Yk[]h GI <gfkQjIjkg< [IhjI [SpIY I[E][jg<Z�hI� � � � � � � � � �
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ÄÅ�

E]ZkZI[jI E]Z Z<Q]g GQNQEkYG<GI GI GQhEkjQg h]DgI ] jIZ< E]Z hIkh N<ZQYQ<gIh I� � � � � � � � � � � � �

<ZQO]h dg_rQZ]h d]g E][j< G< E<d<EQG<GI jKE[QE< I GI dIgEIdF@] GI IYIZI[j]h� � � � � � � � � � � �

fkI�]h�YIQO]h�[@]�E][hIOkIZ�<p<YQ<g��Ird]g��]k�<gOkZI[j<g��

Å� 
$!+�0�"0� � ] GIhQO[Ig E]ZdIjI[jI hIgQ< ] dg]NQhhQ][<Y E<d<v GI YQG<g I� � � � � � � � � � � �

I[jI[GIg j]G<h <h hQjk<FaIh []gZ<Qh fkI d]GIZ ]E]ggIg [< dg>jQE< G] GIhQO[�� � � � � � � � � � � �

�Ihj< N]gZ<� <YKZ GI E]Zk[QE<g <hdIEj]h jKE[QE]h I h]YkFaIh GI GIhQO[� ]� � � � � � � � � � � �

Q[GQpSGk] GIpI hIg E<d<v GI I[jI[GIg [IEIhhQG<GIh GI EYQI[jIh I khk>gQ]h�� � � � � � � � � � �

Ihj<DIYIEIg EgQjKgQ]h jKE[QE]h d<g< GIhI[p]YpIg ZIj<h GI dg]WIj]h� <hhQZ E]Z]� � � � � � � � � �

<[<YQh<g I <p<YQ<g hQjk<FaIh I ]DWIj]h GQpIgh]h []h [SpIQh GI dIgN]gZ<[EI� E][jIrj]� � � � � � � � � � � �

GI�dg]GkF@]�I�kh]��d]g�IrIZdY]��hI[G]�kZ�dg]NQhhQ][<Y�dYI[<ZI[jI�dgId<g<G]��

Æ� +.$��
��"0� � ] GIhQO[Ig dg]NQEQI[jI hIgQ< ] dg]NQhhQ][<Y E<d<v GI <jI[GIg� � � � � � � � � � �

dYI[<ZI[jI ] hIk EYQI[jI� �YI [@] dgIEQh< Ihj<DIYIEIg <Yj]h EgQjKgQ]h GI Q[]p<F@] I� � � � � � � � � � � � �

]gQOQ[<YQG<GI fkI QZd<Ej<Z GQgIj<ZI[jI j]G] ] E<Zd] GI <jk<F@] I >gI< G]� � � � � � � � � � � �

GIhQO[� Z<h d]GI�hI IhdIg<g GIhjI jQd] GI dg]NQhhQ][<Y kZ< dIfkI[< IrdIgQL[EQ<� � � � � � � � � � �

[< dg>jQE< G] GIhQO[� $ jg<D<YP] dg]GkvQG] d]g IhjI jQd] GI Q[GQpSGk] hI <GKfk<� � � � � � � � � � � � � �

dIgNIQj<ZI[jI [< gIh]YkF@] GI dg]DYIZ<h g]jQ[IQg]h GI EYQI[jIh jSdQE]h I� IYI hIgQ<� � � � � � � � � � � �

E<d<v dg]pIg []p]h �Q[hQOPjh I Ihj<DIYIEIg dgIEIGI[jIh d<g< ]kjg]h GIhQO[Igh G<� � � � � � � � � � �

ZIhZ<�>gI<�GI�<jk<F@]��

Ç� �8+�.0 � ] GIhQO[Ig IrdIgj d]GI hIg I[jI[GQG] E]Z] kZ Q[GQpSGk] fkI <dgIhI[j<� � � � � � � � � � � � �

Z<Q]g GIhI[p]YpQZI[j] GI dgQ[ESdQ]h D>hQE]h fkI OkQ<Z hk< <jk<F@]� �hjI� � � � � � � � � �

dg]NQhhQ][<Y W> GIpI jIg E]ZdYIj<G] kZ E]gd] hQO[QNQE<jQp] GI jg<D<YP] fkI ] YIp< <� � � � � � � � � � � � � �

IhdIEQ<YQv<F@] IZ GIjIgZQ[<G< >gI< GI[jg] G] GIhQO[� < d<gjQg G< dg>jQE<� �hhQZ� ]� � � � � � � � � � � � �

I[jI[GQZI[j] G]h dgQ[ESdQ]h fkI OkQ<Z hk< <jk<F@] N]g<Z dYI[<ZI[jI� � � � � � � � �

I[jI[GQG]h < d<gjQg GI hk< <dYQE<F@] IZ dg]WIj]h gI<Qh� $ E]Zd]gj<ZI[j] GIhjI� � � � � � � � � � � �

jQd] GI GIhQO[Ig hI <hhIZIYP< <]h G]h ZIhjgIh G] r<GgIv fkI� hIOk[G] �I �g]]j� � � � � � � � � � � � � �

¥ÂÊÇÆ¦� [@] <[<YQh<Z ] j<DkYIQg] Z<h hQZ gIE][PIEIZ Z]pQZI[j]h gI<OQ[G] GI� � � � � � � � � � �

N]gZ< Z<Qh g>dQG< < IhhIh IhjSZkY]h� �Q[G<� K dgIEQh] gIhh<Yj<g fkI [] E<h] G<� � � � � � � � � � � � � �

gI<YQG<GI G]h GIhQO[Igh� < IrdIgQL[EQ< dg]p<pIYZI[jI <jk< GI N]gZ< Z<Qh� � � � � � � � � �

QZd<Ej<[jI IZ gIY<F@] = hk< IhE<Y< GI jIZd]� d]g E][j< G< E]Zd<g<F@] GQgIj< GI� � � � � � � � � � � � � �
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ÄÆ�

kZ W]O] GI r<GgIv I GI kZ dg]WIj] GI GIhQO[ ¥ �7/$"� ÃÁÁÆ¦� $DpQ<ZI[jI� ]� � � � � � � � � � � � � �

dg]WIj] GI GIhQO[ d]hhkQ kZ< IhE<Y< GI jIZd] D<hj<[jI GQNIgI[jI� I� hIOk[G]� � � � � � � � � � � �

 <qh][� Qhh] gIpIY< ] I[jI[GQZI[j] G< QZd]gj?[EQ< G] O<[P] GI dgIEIGI[jIh ]k�� � � � � � � � � � � �

gIdIgj_gQ]� <jg<pKh GI IrQDQFaIh� gIpQhj<h� I ]kjg]h ZIQ]h GI Q[N]gZ<F@] j@]� � � � � � � � � � �

QZd]gj<[jIh d<g< ] Zk[G] G] �IhQO[� �hh] j<ZDKZ hkOIgI� kZ E][Wk[j] GI� � � � � � � � � � � �

[IEIhhQG<GIh d<gjQEkY<gIh GI dg]pQhaIh d<g< DQDYQ]jIE<h GIGQE<G<h <] I[hQ[] G]� � � � � � � � � �

GIhQO[� �hjI <gOkZI[j]� j<ZDKZ K hkhjI[j<G] d]g +IgIQg< ¥ÂÊÊÃ¦� fkI <D]gG< <� � � � � � � � � � � �

QGIQ< GI fkI ]h GIhQO[Igh IrdIgjh jg<D<YP<Z GI N]gZ< GQNIgI[jI G]h E]YIO<h� � � � � � � � � � � �

ZI[]h IrdIgQI[jIh� [@] h_ gI<YQv<[G] <h ZIhZ<h j<gIN<h GI kZ< N]gZ< Z<Qh� � � � � � � � � � � �

INQEQI[jI��Z<h�<D]gG<[G]�j]G]�]�dg]EIhh]�GI�N]gZ<�d<gjQEkY<g��

È� !�/0.� � ] [SpIY GI ZIhjgI IZ GIhQO[� d<g< IhjI Z]GIY] dg]d]hj]� hIgQ<� � � � � � � � � � � � �

<hh]EQ<G] = QGIQ< GI GIhI[p]YpQZI[j] [] jg<D<YP] fkI Ihj<DIYIEIgQ< kZ <Yj] Og<k� � � � � � � � � � � �

GI Q[]p<F@] []h dgQ[ESdQ]h fkI OkQ<Z < dg>jQE< GIhjI dg]NQhhQ][<Y� �hhQZ�� � � � � � � � � � �

gIdgIhI[j<Z kZ []p] <p<[F] d<g< j]G< < >gI< G] GIhQO[ I hIk E][PIEQZI[j]� � � � � � � � � � � � �

jKE[QE] ]k jI_gQE]� �hjI dg]NQhhQ][<Y� j<ZDKZ hIgQ< E<d<v GI gIh]YpIg dg]DYIZ<h� � � � � � � � � � �

hQZkYj?[I]h� GI hQjk<FaIh GQpIgh<h GI dg]WIj]� < d<gjQg G] ZIhZ] E][Wk[j] GI� � � � � � � � � � � �

dgQ[ESdQ]h OkQ<h� �Q[G<�  <qh][ <NQgZ< fkI jg<D<YP]h E]Z] ] GI 
g]hh ¥ÃÁÁÅ¦ I GI� � � � � � � � � � � � � �


<[Gs ¥ÃÁÁÇ¦� j<ZDKZ <d][j<Z d<g< ] ZIhZ] <EP<G] fkI Ihj<DIYIEI kZ<� � � � � � � � � � �

gIY<F@] GQgIj< I[jgI ] <Yj] [SpIY GI IrdIgjQhI� <] <GpI[j] GI []p]h ZKj]G]h�� � � � � � � � � � � � �

dgQ[ESdQ]h�I�Z]G]h�GI�<jk<F@]�d<g<�>gI<h�dg]NQhhQ][<Qh��

É� 6�/�$"�.�$ � ] <kj]g dg]daI fkI [IhjI [SpIY� ] dg]NQhhQ][<Y hI j]g[< j@]� � � � � � � � � � � � �

Q[jIgIhh<G] [] GIhI[p]YpQZI[j] GI []p<h QGIQ<h fkI� []gZ<YZI[jI� ] [SpIY GI� � � � � � � � � � �

E]ZdIjL[EQ< [@] K Z<Qh QZd]gj<[jI� �hj] fkIg GQvIg� fkI ] pQhQ][>gQ] hI j]g[< kZ� � � � � � � � � � � � � �

[SpIY dIEkYQ<g G< <jk<F@] G] GIhQO[Ig IZ fkI ] hIk jg<D<YP] DkhE<� � � � � � � � � � � �

E][hj<[jIZI[jI QZd<Ej<g j]G< < pQh@] G< E]Zk[QG<GI I G]h khk>gQ]h h]DgI <� � � � � � � � � � � �

<jk<F@] ]k h]DgI < dIgEIdF@] G]h ]DWIj]h dg]WIj<G]h� !kQj]h IrIZdY]h GI� � � � � � � � � � �

jg<D<YP]h QE`[QE]h� hIOk[G] ] <kj]g� pLZ GI Z]hjg<h� E]ZdIjQFaIh� I IrQDQFaIh� � � � � � � � � � �

Z<h� j<ZDKZ� d]GIZ hIg gI<YQv<G]h I E][hjgkSG]h d<g< ] kh] E]ZkZ�  <qh][ EQj<� � � � � � � � � � � � �

< ]Dg< <gfkQjIj`[QE< GI /QG[Is� ] $dIg< �]khI� I ] IhdgIZIG]g GI ESjgQE]h GI� � � � � � � � � � � � � �
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ÄÇ�

+PQYQddI /j<gEX E]Z] ]Dg<h fkI OIg<g<Z Og<[GIh GQhEkhhaIh� <p<[F<g<Z ]� � � � � � � � � �

G]ZS[Q] G] GIhQO[ IZ GQpIgh]h <hdIEj]h I� dgQ[EQd<YZI[jI� Q[hdQg<g<Z ]kjg]h� � � � � � � � � �

jg<D<YP]h�I�<�I[jg<G<�GI�[]p]h�Q[GQpSGk]h�d<g<�<�dg>jQE<�G<�dg]NQhh@]��

�

$kjg< GINQ[QF@] QZd]gj<[jI K < GI E]Z] < Z]pQZI[j<F@] I dg]OgIhh@] GI[jg] G] Z]GIY]� � � � � � � � � � � � � �

GIpI ]E]ggIg� $h IhjkG<[jIh GI GIhQO[ GIpIZ hIg fkIhjQ][<G]h I E][pQG<G]h < gIh]YpIg� � � � � � � � � � � � �

dg]DYIZ<h Og<Gk<YZI[jI Z<Qh GQNSEIQh� �YKZ GQhh]� ] d][j] EP<pI G< IGkE<F@] IZ GIhQO[� � � � � � � � � � � � �

hIgQ< I[E]g<W>�Y]h < dIgEIDIg < [IEIhhQG<GI G] GIh<NQ] I jI[j<g hIZdgI hI Z]pIg [<� � � � � � � � � � � � � �

GQgIF@] GI jIggQj_gQ]h Z<Qh dIgQO]h]h DkhE<[G] ] dg_rQZ] [SpIY GI GQNQEkYG<GI hkdIgQ]g�� � � � � � � � � � � �

$kjg] <hdIEj] E<g<EjIgShjQE] G] jg<D<YP] G] <kj]g GQv gIhdIQj] < E][GQFaIh YQO<G<h =� � � � � � � � � � � � �

D<hI G] Z]GIY]� E]Z] < [IEIhhQG<GI� []h Ihj>OQ]h Q[QEQ<Qh� GI hQZdYIhZI[jI N]E<g� � � � � � � � � � � �

IhN]gF]h [< <fkQhQF@] hkNQEQI[jI GI Q[N]gZ<FaIh I E][PIEQZI[j]� �Ihh< N]gZ<� d<g< h<Qg� � � � � � � � � � � �

G< E][GQF@] GI Q[OL[k] I EPIO<g = E][GQF@] GI []p<j]� ] Q[GQpSGk] GIpI <GfkQgQg kZ� � � � � � � � � � � � � � �

E][PIEQZI[j] hkDhj<[EQ<Y E]Z] dgIEIGI[jI d<g< Ihj< Ip]YkF@]� �hhQZ E]Z]� d<g< h<Qg G<� � � � � � � � � � � �

E][GQF@] GI []p<j] I <p<[F<g d<g< < E][GQF@] GI Q[QEQ<[jI <p<[F<G]� ] Q[GQpSGk] GIpI� � � � � � � � � � � � � �

G]ZQ[<g ZKj]G]h I p]E<DkY>gQ]h D>hQE]h G< >gI< G] GIhQO[� �"@] N]g<Z I[E][jg<G]h� � � � � � � � � � � �

jg<D<YP]h fkI hI GIGQE<g<Z IrEYkhQp<ZI[jI < IhjI jQd] GI Q[pIhjQO<F@]� <dgIhI[j<[G]� � � � � � � � � � �

kZ�d]jI[EQ<Y�I[N]fkI�d<g<�Ihj<�dIhfkQh<��

!<h fk<Qh h@] <h GQNIgI[F<h I[jgI GIhQO[Igh IrdIgjh� ]k IrdIgQI[jIh� I GIhQO[Igh� � � � � � � � � � � �

Q[QEQ<[jIh� 
g]hh ¥ÃÁÁÅ¦ gIpIY< fkI [< Z<Q]gQ< G]h IhjkG]h gI<YQv<G]h GI N]gZ< <� � � � � � � � � � � � �

E]Zd<g<g IhhIh G]Qh jQd]h GI Q[GQpSGk]h� IrdIgjh gIOkY<gZI[jI <G]j<Z kZ< d]hjkg< GI� � � � � � � � � � � �

gIh]YkF@] GI dg]DYIZ<h G] j]d] d<g< D<hI� ]k� E]Z < <G]F@] GI kZ< pQh@] <ZdY< Q[QEQ<Y�� � � � � � � � � � � � � � � �

�I N]gZ< E][jg>gQ<� GIhQO[Igh Q[QEQ<[jIh ]k� E]Z d]kE< IrdIgQL[EQ<� <dgIhI[j<Z kZ� � � � � � � � � � �

E]Zd]gj<ZI[j] Q[QEQ<Y GIGQE<G] <] I[jI[GQZI[j] IZ dg]Nk[GQG<GI G] dg]DYIZ<� �hhQZ�� � � � � � � � � �

IhjkG]h gIpIY<Z fkI kZ< GQhjQ[F@] jKE[QE< gIY<EQ][<G< <] E]Zd]gj<ZI[j] dg]WIjk<Y GI� � � � � � � � � � �

kZ IrdIgj [< >gI< G] GIhQO[ GQv gIhdIQj] = Z<[IQg< GI hI <D]gG<g ] dg]DYIZ< GI dg]WIj]�� � � � � � � � � � � � � � � � �

�hh< GIhE]DIgj< Ihj> GI <E]gG] E]Z <kj]gIh I IhjkG]h <[jIgQ]gZI[jI <dgIhI[j<G]h E]Z]� � � � � � � � � � � �


<gIs�¥ÃÁÂÅ¦�I��IYYIg�¥ÃÁÂÂ¦��
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ÄÈ�

+]gKZ� ]kjg]h jg<D<YP]h� GIGQE<Z�hI < kZ d][j] DIZ GQhjQ[j] gIY<EQ][<G] = dg>jQE< G]� � � � � � � � � � � � �

GIhQO[ fkI hI GQhj<[EQ< D<hj<[jI G<h >gI<h fkI Nk[G<ZI[j<g<Z ] IhjkG] G< IrdIgjQhI� $h� � � � � � � � � � � � � �

dg]DYIZ<h GI GIhQO[ [@] h@] d<Gg][Qv<G]h� [IZ� [< Z<Q]gQ< G<h pIvIh� DIZ GINQ[QG]h� � � � � � � � � � � � �

¥�$� ÃÁÁÂ¦� �hjI IhjkG] hkOIgI fkI� ] GIhQO[Ig IrdIgj kh< Ihjg<jKOQ<h IrdYSEQj<h GI� � � � � � � � � � � � �

GIE]Zd]hQF@] G] dg]DYIZ< fkI ] dg]NQhhQ][<Y Q[QEQ<[jI <d<gI[jIZI[jI [@] d]hhkQ� Z<h� � � � � � � � � � �

<ZD]h� IrdIgjh I Q[QEQ<[jIh� kh<Z GI N]gZ< hQZQY<g <D]gG<OI[h G< D<hI d<g< ] j]d] ]k GI� � � � � � � � � � � � � � � �

pQh@] gIpIgh< [<h Ihjg<jKOQ<h GI gIh]YkF@] GI dg]DYIZ<h� �hhQZ� hIOk[G] ] <kj]g�� � � � � � � � � � � �

GIhQO[Igh IrdIgQI[jIh [@] gIh]YpIZ dg]DYIZ<h G< N]gZ< Z<Qh N>EQY� I� IZ >gI<h GI� � � � � � � � � � � � �

G]ZS[Q] EgQ<jQp]� dg]DYIZ<h GIpIZ hIg GINQ[QG]h GI N]gZ<h GQNIgI[jIh ]k� <] ZI[]h�� � � � � � � � � � � �

<D]gG<G]h GI N]gZ< GQNIgI[jI GI >gI<h [@] EgQ<jQp<h� +<g< 
g]hh ¥ÂÊÊÉ¦� IrdIgjh EgQ<jQp]h� � � � � � � � � � � � �

jg<j<Z dg]DYIZ<h E]Z] hI N]hhIZ ZkQj] Z<Qh GQNSEIQh� G] fkI < N]gZ< E]Z] dg]NQhhQ][<Qh� � � � � � � � � � � � � �

Q[QEQ<[jIh�]h�jg<j<Z��

� Ir<j<ZI[jI d]g IhjI Z]jQp] fkI 
g]hh ¥ÃÁÁÅ¦ <NQgZ< fkI ] I[hQ[] G] GIhQO[ d]hhkQ� � � � � � � � � � � � � � �

dg>jQE<h DIZ Ihj<DIYIEQG<h fkI hkd]hj<ZI[jI <WkG<Z [< dg]OgIhh@] G< IrdIgjQhI d<g< ]h� � � � � � � � � � � �

dg]NQhhQ][<Qh G< >gI<� d]gKZ� d]kE] I[jI[GQZI[j] gI<Y IrQhjI [< >gI<� h]DgI ] INIQj]� � � � � � � � � � � � �

GIhh<h dg>jQE<h [< <fkQhQF@] GI IrEIYL[EQ< dg]NQhhQ][<Y� �Q[G<� ] <kj]g <dgIhI[j< jgLh� � � � � � � � � � � �

fkIhjQ][<ZI[j]h�YQO<G]h�=�<fkQhQF@]�GI�IrdIgjQhI�GI[jg]�G<�IGkE<F@]�N]gZ<Y�IZ�GIhQO[��

Â� -k<Qh hIgQ<Z <h dgQ[EQd<Qh GQNIgI[F<h I[jgI ] E]Zd]gj<ZI[j] I < E]O[QF@] GI� � � � � � � � � � � �

Q[QEQ<[jIh�I�IrdIgjh��

Ã� 
]Z]�]E]ggI�<�jg<[hQF@]��G<h�N<hIh�Q[QEQ<Qh�d<g<�<�IrEIYL[EQ<��

Ä� �YOk[h ZKj]G]h IGkE<EQ][<Qh d]GIgQ<Z Q[hjgkQg I <hhQhjQg Ihh< jg<[hQF@] GI N]gZ<� � � � � � � � � � �

Z<Qh�INIjQp<�I�INQEQI[jI��

�
���rdIgjQhI�[]�I[hQ[]�G]�GIhQO[�

�Z IhjkG]h E]Zd<g<jQp]h G] E]Zd]gj<ZI[j] I E]O[QF@] GI IhjkG<[jIh GI GIhQO[� I[jgI� � � � � � � � � � � �

E<Y]kg]h I pIjIg<[]h� GI Ekgh]h GI GIhI[P] Q[GkhjgQ<Y� 
PgQhjQ<<[h ¥ÂÊÊÃ¦� <NQgZ]k fkI� � � � � � � � � � � �

±<YOk[h IhjkG<[jIh NQE<Z jg<p<G]h ]k dgIh]h [< N<hI GI E]YIj< GI Q[N]gZ<FaIh� <] Q[pKh� � � � � � � � � � � � � �

GI dg]OgIGQg d<g< OIg<F@] GI h]YkFaIh±� "IhjI IrdIgQZI[j]� ]h <kj]gIh hId<g<g<Z ]h� � � � � � � � � � � �

IhjkG<[jIh pIjIg<[]h I Z<Qh IrdIgQI[jIh IZ G]Qh Ogkd]h� ] dgQZIQg] Ogkd]� fkI N]Q ]� � � � � � � � � � � � � �
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Å¿�

Z<Qh DIZ�hkEIGQG] IZ jIgZ]h GI fk<YQG<GI I EgQ<jQpQG<GI G<h h]YkFaIh� �fkIhjQ][<g<Z� � � � � � � � � � �

ZI[]g fk<[jQG<GI GI Q[N]gZ<FaIh� Z<h dg]EIhh<g<Z Ihj<h Q[N]gZ<FaIh GI N]gZ<� � � � � � � � � �

Q[hj<[j?[I<� I GIg<Z < QZdgIhh@] GI E][hjgkQg� GI N]gZ< E][hEQI[jI� kZ< QZ<OIZ G]� � � � � � � � � � � � �

dg]DYIZ<�� �YKZ GQhh]� IhjIh Q[GQpSGk]h Ihj<DIYIEIg<Z dgQ]gQG<GIh Y]O] [] Q[SEQ] G]h� � � � � � � � � � �

dg]EIhh]h� $ hIOk[G] Ogkd] GI IhjkG<[jIh pIjIg<[]h� <[O<gQ]k kZ< fk<[jQG<GI ZkQj]� � � � � � � � � � �

Z<Q]g GI Q[N]gZ<FaIh Z<h� d<g< IYIh� <d<gI[jIZI[jI < E]YIj< GI Q[N]gZ<FaIh IZ� � � � � � � � � � � �

<YOkZ<h pIvIh d<gIEQ< hkDhjQjkQg < <jQpQG<GI dg]WIjk<Y� �EP<G]h hIZIYP<[jIh j<ZDKZ� � � � � � � � � �
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IpQGL[EQ<h GI fkI <Yk[]h GI GIhQO[ E<Y]kg]h� ]k GI d]kE< IrdIgQL[EQ<� O<hj<p<Z D]<� � � � � � � � � � � � �

d<gjI G] jIZd] GIGQE<G] <] dg]WIj] [< GINQ[QF@] GI kZ dg]DYIZ< I [@] dg]GkvQ<Z� � � � � � � � � � � � � �
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]gO<[Qv<F@] G] dg]DYIZ<� < E]YIj< GI kZ< fk<[jQG<GI Z<Q]g GI Q[N]gZ<FaIh <ZdY<h� � � � � � � � � � � �

YQO<G<h <] dg]DYIZ<� $h gIhkYj<G]h j<ZDKZ gIpIY<g<Z fkI IhjkG<[jIh Q[IrdIgQI[jIh� � � � � � � � � �
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IhjkG<[jIh GI GIhQO[ YQO<G]h < >gI< G< jIEIY<OIZ� $h IhjkG<[jIh Z<Qh IrdIgQI[jIh fkI� � � � � � � � � � � � �

d<gjQEQd<g<Z G< dIhfkQh< <dgIhI[j<g<Z E]Zd]gj<ZI[j]h fkI Q[jIOg<p<Z IYIZI[j]h� � � � � � � �

I�]k <hdIEj]h jKE[QE]h I pQhk<Qh [< gIh]YkF@] GI dg]DYIZ<h� <Q[G<� E][hQGIg<p<Z IhjIh� � � � � � � � � � � �
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>gI< G< <gfkQjIjkg< gIpIY]k fkI �]h Q[GQpSGk]h Z<Qh IrdIgQI[jIh d<gIEIZ jIg Z<Q]g� � � � � � � � � � � �

E][jg]YI GI hk< <jQpQG<GI E]O[QjQp< I� <Q[G<� d<gIEIZ O]pIg[<g hk< <jk<F@] GI Z]G] Z<Qh� � � � � � � � � � � � � �
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$ dgQ[EQd<Y <hdIEj] gIY<EQ][<G] <] E]Zd]gj<ZI[j] GI IrdIgjh [< >gI< GI dg]WIj]h I�� � � � � � � � � � � � �
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.$//� ÃÁÁÅ¦� +<g< ]� � � � � � � � � � � �

dIhfkQh<G]g� ] <EmZkY] GI IrdIgQL[EQ< j]g[< d]hhSpIY < N]gZ<F@] GI E][EIQjk<FaIh� � � � � � � � � � �
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Z]pQZI[j<F@] g>dQG< d<g< E][Wk[jkg<h GI gIh]YkF@] I ] kh] GIhh<h E][Wk[jkg<h d<g<� � � � � � � � � � � �

IrdY]g<g I GINQ[Qg GI N]gZ< hQZkYj?[I< ] dg]DYIZ< I < h]YkF@]� h@] E<g<EjIgShjQE<h G]h� � � � � � � � � � � � � �

dg]NQhhQ][<Qh IrdIgjh IZ GIhQO[� �hjI jQd] GI g<EQ]ES[Q] OI[Ig<jQp] dgIhI[jI []� � � � � � � � � � �

E]Zd]gj<ZI[j] I E]O[QF@] G]h dg]NQhhQ][<Qh IrdIgjh K E][jg<d]hj] dIY] g<EQ]ES[Q]� � � � � � � � � �
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1Z G]h dgQ[EQd<Qh <hdIEj]h gIY<EQ][<G]h <] E]Zd]gj<ZI[j] GI IrdIgjQhI IZ GIhQO[ GQv� � � � � � � � � � � �

gIhdIQj] = <GIh@] =h h]YkFaIh I E][EIQj]h dgQ[EQd<Qh <dgIhI[j<G]h [] Q[SEQ] G] dg]WIj]�� � � � � � � � � � � � �

+IhfkQh<h <d][j<Z fkI ZIhZ] fk<[G] GQNQEkYG<GIh Q[IhdIg<G<h <d<gIEIZ Gkg<[jI ]� � � � � � � � � �

dg]WIj]� I[fk<[j] N]g d]hhSpIY� < Z<Q]gQ< G]h GIhQO[Igh IrdIgQI[jIh Z<[jKZ E][EIQj]h� � � � � � � � � � �

Q[QEQ<Qh E]Z] h]YkFaIh d]hhSpIQh� �Z ÂÊÉÈ� .]qI ]DhIgp]k fkI �kZ< Q[NYkL[EQ<� � � � � � � � � � �

G]ZQ[<[jI G<h QGIQ<h Q[QEQ<Qh G] dg]WIj] GI GIhQO[ K IrIgEQG< IZ GQgIFaIh hkDhIfkI[jIh� � � � � � � � � � � � �

G] dg]EIhh] GI gIh]YkF@] GI dg]DYIZ<h� !IhZ] fk<[G] dg]DYIZ<h hIpIg]h h@]� � � � � � � � � � �
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�GIhQO[Igh IrdIgQI[jIh jQdQE<ZI[jI dIghIOkIZ h]ZI[jI kZ< m[QE< dg]d]hj< GI dg]WIj]�� � � � � � � � � �

I E]ZdYIj<Z fkI ]h dg]NQhhQ][<Qh dgINIgIZ <dYQE<g dIfkI[<h ZkG<[F<h GI <WkhjI [< QGIQ<� � � � � � � � � � � � �

Q[QEQ<Y�fkI�gIWIQj>�Y<�j]j<YZI[jI��<G]j<[G]�[]p]�E][EIQj]��

�Z ]kjg] IhjkG] E][GkvQG] E]Z IhjkG<[jIh G< >gI< GI I[OI[P<gQ< IYIjg`[QE<� ] ZIhZ]� � � � � � � � � � � � �

E]Zd]gj<ZI[j] N]Q QGI[jQNQE<G]� $h <kj]gIh IpQGI[EQ<g<Z fkI ]h <Yk[]h Z<Qh IrdIgQI[jIh� � � � � � � � � � �

�<GIgQg<Z < h]YkFaIh Q[h<jQhN<j_gQ<h Q[QEQ<YZI[jI I GIhI[p]YpIg<Z p>gQ<h pIghaIh� � � � � � � � �

YQOIQg<ZI[jI ZIYP]g<G<h <jK fkI <YO] <EIQj>pIY N]hhI E][hIOkQG]� ¥��  � ÂÊÊÅ¦� �hj<� � � � � � � � � � �

NQr<F@] [] E][EIQj] Q[QEQ<Y pQh<� hIOk[G] IhhIh <kj]gIh� h<jQhN<vIg < Ihjg<jKOQ< GI GIhQO[� � � � � � � � � � � � �

hIYIEQ][<G<� � d<gjQg GIhj< pQh@]� EgQ]k�hI ] I[jI[GQZI[j] GI fkI IhjI E]Zd]gj<ZI[j]� � � � � � � � � � � �

N<EQYQj<gQ< I ZIYP]g<gQ< ] dg]EIhh] GI E]Ip]YkF@] G< h]YkF@] I G] dg]DYIZ<� �]ghj I 
g]hh� � � � � � � � � � � � � � �

¥ÃÁÁÂ¦� gI<YQv<g<Z kZ IrdIgQZI[j] E]Z GIhQO[Igh Q[GkhjgQ<Qh IrdIgQI[jIh I j<ZDKZ� � � � � � � � � �

pQhYkZDg<g<Z Ihj< gIY<F@] GI d<gI<ZI[j] I[jgI dg]DYIZ< I h]YkF@] GI dg]WIj]� ][GI� � � � � � � � � � � �

<ZD]h Ip]YkIZ GI N]gZ< E][hj<[jI I gINIgI[EQ<G< Gkg<[jI <h <FaIh GI GIhQO[� $kjg<� � � � � � � � � � � � �

E<g<EjIgShjQE< QZd]gj<[jI gIpIY<G<� <d][j< d<g< ] hkEIhh] I fk<YQG<GI GI h]YkFaIh GI� � � � � � � � � � � �

b
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dg]WIj] gIY<EQ][<G]h = dg]Ekg< D<Y<[EI<G< GI h]YkFaIh <YjIg[<jQp<h [IhhI dg]EIhh] GI� � � � � � � � � � �

E]Ip]YkF@]� �hj] fkIg GQvIg fkI� dg]NQhhQ][<Qh IrdIgQI[jIh dg]Ekg<Z I jIhj<Z kZ [mZIg]� � � � � � � � � � � �

D<Y<[EI<G] GI <YjIg[<jQp<h d<g< h]YkEQ][<g ] dg]DYIZ<� �QNIgI[jIZI[jI� dg]NQhhQ][<Qh� � � � � � � � �

Q[IrdIgQI[jIh <E<D<Z <G]j<[G] d]hjkg<h [] dg]WIj] ][GI d]kE]h E][EIQj]h h@] OIg<G]h� � � � � � � � � � �

]k kZ< Og<[GI fk<[jQG<GI GI <YjIg[<jQp<h h@] <dgIhI[j<G<h� Z<h� IZ <ZD]h ]h E<h]h�� � � � � � � � � � � � �

E]Z�d]kE]�hkEIhh]�¥�.�
����ÂÊÊÇ¦��

$kjg] IYIZI[j] QZd]gj<[jI <dgIhI[j<G] [< dIhfkQh< GI IrdIgjQhI [< >gI< G] GIhQO[ hI� � � � � � � � � � � � �

gINIgI <] E][EIQj] GI E]Zd]gj<ZI[j] ]d]gjk[Qhj< [] dg]WIj]� �hjI jIgZ] K kjQYQv<G] d<g<� � � � � � � � � � � � �

GIhEgIpIg E]Z] dg]NQhhQ][<Qh IrdIgjh [] GIhQO[ GIhpQ<Z�hI GI dY<[]h ZIj_GQE]h I� � � � � � � � � � �

dg]EIhh]h Ihjgkjkg<G]h d<g< dIghIOkQg h]YkFaIh d<gEQ<Qh I Q[jkQFaIh [] dg]WIj]� 6QhhIg� � � � � � � � � � �

¥ÂÊÊÁ¦� E][GkvQk dIhfkQh< Y][OQjkGQ[<Y gIY<EQ][<G< <] jIZ< I gIpIY]k fkI� fk<[G]� � � � � � � � � � �

GIhQO[Igh IrdIgQI[jIh hI pQ<Z [< GQgIF@] GI <FaIh E]O[QjQp<h Z<Qh IE][`ZQE<h�� � � � � � � � � � �

[]gZ<YZI[jI IYIh <h <D<[G][<g<Z� �I N]gZ< hIZIYP<[jI� [] ZIhZ] <[]� kZ IhjkG]� � � � � � � � � � � �

<dgIhI[j]k gIhkYj<G]h fkI E][NQgZ<p<Z fkI GIhQO[Igh NgIfkI[jIZI[jI GIhpQ<p<Z�hI GI� � � � � � � � �

<D]gG<OI[h G] jQd] j]d] d<g< D<hI [< gIh]YkF@] GI dg]WIj]h ¥�1�"�$"� ÂÊÊÁ¦� �YOk[h� � � � � � � � � � � � �

<[]h GId]Qh� d]gKZ� <kj]gIh EgQjQE<g<Z I gINkj<g<Z < []F@] G] E]Zd]gj<ZI[j]� � � � � � � � � � �

]d]gjk[Qhj< E]Z] kZ G]h dQY<gIh G< IrdIgjQhI IZ GIhQO[� GI[jg] GIhj< Y_OQE< GI ZI[]g� � � � � � � � � � � � � �

IhN]gF] ]k <pIgh@] < Ihjgkjkg<h ]gO<[Qv<G<h� �<YY I $ZIg]G ¥ÂÊÊÆ¦� hkOIgQg<Z fkI IrdIgjh� � � � � � � � � � � � �

IZ GIhQO[ []gZ<YZI[jI kh<Z kZ< ZQhjkg< GI GQNIgI[jIh <D]gG<OI[h Gkg<[jI ]� � � � � � � � � � �

dg]EIhh]� fkI p@] GIhGI <p<YQ<FaIh Z<Qh <ZdY<h I P]YShjQE<h <jK d][j]h GI <p<YQ<F@]� � � � � � � � � � � � �

<dg]Nk[G<G< GI IYIZI[j]h G] dg]DYIZ< GI GIhQO[� �Q[G<� ]h <kj]gIh <NQgZ<g<Z fkI� � � � � � � � � � � �

�ZkQj] G] fkI jIZ hQG] GIhEgQj] E]Z] E]Zd]gj<ZI[j] ]d]gjk[Qhj<� hI I[E<Qr< GI N]gZ<� � � � � � � � � � � � �

E][N]gj>pIY GI[jg] GI kZ< Ihjgkjkg< ZIj]G]Y_OQE< GI GIhQO[ ]gO<[Qv<G<� GI N]gZ< <� � � � � � � � � � � �

dIgZQjQg fkI ]h dg]NQhhQ][<Qh d]hh<Z <YjIg[<g I[jgI Z]G]h GI <D]gG<OIZ hkdIgNQEQ<Qh I� � � � � � � � � � � �

<dg]Nk[G<G]h G] dg]DYIZ< I G< h]YkF@] GI dg]WIj]�� �I N]gZ< E]ZdYIZI[j<g� j<ZDKZ� � � � � � � � � � � �

<NQgZ<Z fkI �IhjIh GIhpQ]h G< Ihjgkjkg< [@] h@] E<h]h IhdIEQ<Qh GIgQp<G]h GI P>DQj]h� � � � � � � � � � � � �

gkQ[h G< >gI< G] GIhQO[� ]k <Q[G<� [@] hI jg<j<Z GI kZ< fkIDg< [< dIgN]gZ<[EI� �] Q[pKh� � � � � � � � � � � � � � � � �

GQhh]� h@] kZ< E][hIfkL[EQ< [<jkg<Y GI dg]DYIZ<h [@] DIZ Ihjgkjkg<G]h [<h N<hIh� � � � � � � � � � � �

Q[QEQ<Qh�GI�dg]WIj]����

b
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� gIYIp<[jI E][jgQDkQF@] GIhjIh <kj]gIh d<g< < GQhEkhh@] G] E]Zd]gj<ZI[j] IrdIgj IZ� � � � � � � � � � � �

GIhQO[ GQv gIhdIQj] = hkOIhj@] GI fkI ] fkI hIgQ< kZ E]Zd]gj<ZI[j] ]d]gjk[Qhj< [<� � � � � � � � � � � � � �

fkIDg< GI Ihjgkjkg<h GI dY<[]h I ZKj]G]h hI jg<j<� [< pIgG<GI� GI kZ< Ihjg<jKOQ<� � � � � � � � � � � � � �

E]O[QjQp<� �Ihh< N]gZ<� < d<gjQg G]h gIhkYj<G]h GI IhjkG]h dg]j]E]Y<gIh [< >gI<� IZIgOI <� � � � � � � � � � � � � �

[]F@] GI fkI Gkg<[jI dIgS]G]h GI E][EIQjk<F@] I EgQ<jQpQG<GI [] dg]EIhh] GI GIhQO[�� � � � � � � � � � � � �

GIhQO[Igh IrdIgQI[jIh <YjIg[<Z g<dQG<ZI[jI < <jI[F@] IZ GQNIgI[jIh <hdIEj]h GI hk<h� � � � � � � � � � �

j<gIN<h ]k <Q[G<� I[jgI GQNIgI[jIh Z]G]h GI <jQpQG<GI E]Z] kZ gIEkgh] Ihjg<jKOQE] G<� � � � � � � � � � � � �

E]O[QF@]� �XQ[ I  Q[ ¥ÂÊÊÆ¦� <dgIhI[j<g<Z ] E][EIQj] G<h "��°h ¥"]pIY �IhQO[ �IEQhQ][h¦�� � � � � � � � � � � � �

jg<GkvQ[G] YQjIg<YZI[jI� <h GIEQhaIh G] []p] GIhQO[� $h dIhfkQh<G]gIh IrdYQE<Z fkI� � � � � � � � � � �

jg<j<Z�hI GI GIEQhaIh QZd]gj<[jShhQZ<h d<g< ] hkEIhh] G] dg]WIj] I h@] EgSjQE<h d<g< ]� � � � � � � � � � � � � �

GIhI[p]YpQZI[j] GI E][EIQj]h QZd<Ej<[jIh� �YKZ GQhh]� ]h <kj]gIh j<ZDKZ gIpIY<Z fkI� � � � � � � � � � �

Ihh<h GIEQhaIh OIg<YZI[jI GIZ<[G<Z jgLh Z]G]h GI <jQpQG<GIh <YjIg[<G]h g<dQG<ZI[jI� � � � � � � � � �

]k hQZkYj?[I]h� /@] IYIh� ] GIhI[P]�Z]GIY] ¥gIdgIhI[j<F@]¦� <p<YQ<F@] G< QGIQ<� I <� � � � � � � � � � � �

gINYIr@]�]k�dI[h<ZI[j]�h]DgI�<�h]YkF@]��

$kjg]h <hdIEj]h E]ZdYIZI[j<gIh G] E]Zd]gj<ZI[j] GI dg]NQhhQ][<Qh G] �IhQO[ E]Z� � � � � � � � � �

IrdIgQL[EQ< I IrdIgjQhI E]Zdg]p<G<� j<ZDKZ N]g<Z E][NQgZ<G]h I <dgIhI[j<G]h d]g� � � � � � � � � �

dIhfkQh<h hIOkQ[jIh� �Z IhjkG] dg]j]E]Y<g IrIEkj<G] E]Z <gfkQjIj]h IrdIgQI[jIh� N]g<Z� � � � � � � � � �

I[E][jg<G]h E]Zd]gj<ZI[j]h E][GQvI[jIh YQO<G]h = ZkG<[F< g>dQG< GI Z]G]h GI� � � � � � � � � �

g<EQ]ES[Q] I <jk<F@] IZ gIY<F@] <] dg]DYIZ< I h]YkF@] GI dg]WIj] ¥/17�� ��.$ �� � � � � � � � � � � � � �

+1.
�  � ÃÁÁÁ¦� � E]Ip]YkF@]� [] dg]WIj]� GI dg]DYIZ< I h]YkF@] OIg<Z EI[>gQ] dg]dSEQ]� � � � � � � � � � � � �

d<g< GIhE]DIgj<h Q[IhdIg<G<h� �hj<h GIhE]DIgj<h Q[IhdIg<G<h <E<D<Z Q[EI[jQp<[G] <� � � � � � � � �

EgQ<F@] GI []p]h gIfkIgQZI[j]h I < <dgIhI[j<F@] GI []p<h Q[N]gZ<FaIh <] dg]WIj]�� � � � � � � � � � � �

OIg<[G] kZ< E]ggIY<F@] DQGQgIEQ][<Y fkI ZIYP]g< ] I[jI[GQZI[j] G] dg]DYIZ< I� � � � � � � � � � �

j<ZDKZ�<h�<YjIg[<jQp<h�GI�h]YkF@]���

�

���IhQO[Igh��rEIdEQ][<Qh�

$h IhjkG]h GI Z<Q]g gIYIp?[EQ<� E][GkvQG]h E]Z dg]NQhhQ][<Qh G< >gI< EgQ<jQp< I GI� � � � � � � � � � � � �

dg]WIj]h� E]Z] ]h G] GIhQO[� d<g< < IY<D]g<F@] GI �Q[hQOPjh I G] I[jI[GQZI[j] G]� � � � � � � � � � � � � �
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Nk[EQ][<ZI[j] G< IrdIgjQhI� Ihj@] D<hI<G]h IZ dIhfkQh<h GI ]DhIgp<F@] I I[jgIpQhj<h� � � � � � � � � � �

GI dg]Nk[GQG<GI gI<YQv<G<h dgQ[EQd<YZI[jI [] E<Zd] G< <gfkQjIjkg< ¥ �7/$"� ÃÁÁÆ¦�� � � � � � � � � �

�hjIh IhjkG]h� hIOk[G] ] <kj]g� gIpIY<Z kZ E]Zd]gj<ZI[j] GI YQ[P<h d<g<YIY<h GI� � � � � � � � � � � �

g<EQ]ES[Q] d<g< gIh]YkF@] GI dg]DYIZ<h� Qhj] K� �Z<[jIg < <DIgjkg< GI <FaIh GI GIhQO[� � � � � � � � � � � � � �

gINIgI[jIh < GQNIgI[jIh <hdIEj]h G] dg]WIj]� E]Z GQNIgI[jIh [SpIQh GI <jI[F@] < GIj<YPIh� � � � � � � � � � � � �

I� E][hQGIg<[G] hQZkYj<[I<ZI[jI IhjIh [SpIQh []h dg]EIhh]h dg]WIjk<Qh� ZIhZ] fkI GI� � � � � � � � � � �

N]gZ<�<ZDSOk<���

$kjg] QZd]gj<[jI <hdIEj] gIpIY<G] d]g IhhIh IhjkG]h GQv gIhdIQj] = d]hjkg< dIhh]<Y� � � � � � � � � � � �

<dgIhI[j<G< d]g IhhIh dg]NQhhQ][<Qh�  <qh][ ¥ÂÊÊÅ¦ E][EYkQ fkI kZ< hQZdYIh ZI[h<OIZ� � � � � � � � � � �

fkI IZ<[< GIhj<h dIhfkQh<h GQv gIhdIQj] h]DgI < dg_dgQ< GQhEQdYQ[< I d<GgaIh� � � � � � � � � � � �

Ihj<DIYIEQG]h d]g IhjIh dg]NQhhQ][<Qh� �IrdIgjQhI I IrEIYL[EQ< Ihj@] gIdYIj<h GI� � � � � � � � � �

E]Zdg]ZIjQZI[j] dIhh]<Y�� �hj<h <NQgZ<FaIh Ihj@] GI <E]gG] E]Z ]h gIhkYj<G]h� � � � � � � � � �

I[E][jg<G]h d]g 
g]hh ¥ÃÁÁÅ¦ IZ IhjkG]h gI<YQv<G]h E]Z dg]NQhhQ][<Qh GI GIhj<fkI [<h� � � � � � � � � � � �

>gI<h GI I[OI[P<gQ< I GIhQO[ GI dg]Gkj]� $ <kj]g <NQgZ< fkI jgLh N<j]gIh h@] gIE]ggI[jIh� � � � � � � � � � � � � � �

IZ dIhfkQh<h GI E<Zd]� GI ]DhIgp<F@] I I[jgIpQhj<h E][GkvQG<h d]g IYI IZ ÃÁÁÄ�� � � � � � � � � � � � �

dgQZIQg<ZI[jI� j]G]h ]h dg]NQhhQ][<Qh Q[pIhjQO<G]h <G]j<Z� GI N]gZ< IrdYSEQj< ]k� � � � � � � � � �

QZdYSEQj<� dgQ[ESdQ]h Q[QEQ<Qh� j<[j] [< ]gQOIZ GI hIkh E][EIQj]h E]Z] [] GIj<YP<ZI[j] I� � � � � � � � � � � � �

GIhI[p]YpQZI[j] G<h h]YkFaIh GIgQp<G<h� $ hIOk[G] d][j] IpQGI[EQ<G] dIY] <kj]g Ihj>� � � � � � � � � � �

YQO<G] < kZ< dIghdIEjQp< hQ[OkY<g [< N]gZ< GI Ihjgkjkg<g ] dg]DYIZ< GI dg]WIj]� fkI� � � � � � � � � � � � � �

<dgIhI[j< E<g>jIg d<gjQEkY<g I dIhh]<Y� Qhj] K� IhhIh dg]NQhhQ][<Qh GI IrEIYL[EQ<� � � � � � � � � � �

GIhI[p]YpIg<Z kZ< E<d<EQG<GI GI dg]WIj<g < d<gjQg GI dIghdIEjQp<h dg_dgQ<h GI� � � � � � � � � � �

E][GkF@] G] dg]DYIZ< GI dg]WIj]� �Q[<YZI[jI� E]Z] jIgEIQg] N<j]g IpQGI[EQ<G] d]g IhhIh� � � � � � � � � � � �

IhjkG]h� I[E][jg<Z�hI <h h]YkFaIh EgQ<jQp<h GI dg]WIj]� �d<gI[jIZI[jI� ]h dg]NQhhQ][<Qh� � � � � � � � � �

IhjkG<G]h h@] E<d<vIh GI OIg<g h]YkFaIh EgQ<jQp<h I QZd<Ej<[jIh < d<gjQg G] E][NYQj]� � � � � � � � � � � � �

gIhkYj<[jI I[jgI ]h EgQjKgQ]h Ihj<DIYIEQG]h dIY] EYQI[jI E]Z] <EIQj>pIQh d<g< ] dg]WIj]� I� � � � � � � � � � � � �

<h ZIj<h GI <Yj< GQNQEkYG<GI Ihj<DIYIEQG<h dIY] dg_dgQ] GIhQO[Ig d<g< <h h]YkFaIh� � � � � � � � � � � �

<dgIhI[j<G<h�¥
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][EYkhaIh�+<gEQ<Qh�

� IrjI[h< gIpQh@] G]h dgQ[EQd<Qh <kj]gIh fkI Q[pIhjQO<Z I Ihjgkjkg<Z < jI]gQ< G<� � � � � � � � � � � � �

IrdIgjQhI� I G< IrdIgjQhI [] GIhQO[� GIZ][hjg]k�hI QZd]gj<[jI <] gIpIY<g d]hhSpIQh� � � � � � � � � � �

Y<Ek[<h Q[pIhjQO<jQp<h d<g< ] gINQ[<ZI[j] I <ZdYQ<F@] GI QZd<Ej] EQI[jSNQE] GIhjI� � � � � � � � � � �

jg<D<YP]� 
]Z] <d][j<G]� < E]Zk[QG<GI G] GIhQO[ hI DI[INQEQ<gQ< <] ]NIgIEIg kZ<� � � � � � � � � � � �

<jI[F@] =h N<hIh Q[QEQ<Qh G] dg]EIhh] GI N]gZ<F@] G]h dg]NQhhQ][<Qh� N<EQYQj<[G] < <fkQhQF@]� � � � � � � � � � � � �

GI IrdIgjQhI� �YKZ G] GIhI[p]YpQZI[j] GIhj<h <jQpQG<GIh� j<ZDKZ N]Q Ird]hj] fkI <� � � � � � � � � � � �

<hh]EQ<F@] I[jgI GIGQE<F@] I GQpIgjQZI[j] hIgQ< kZ< d]hhSpIY h]YkF@] d<g< G<g Q[SEQ] <� � � � � � � � � � � � �

kZ< dg>jQE< fkI YIp<gQ< < [SpIQh GI GIhIZdI[P] GI GIhj<fkI� �hj<h Y<Ek[<h ]DhIgp<G<h� � � � � � � � � � � � �

<d][j<Z d<g< < ]d]gjk[QG<GI GI Q[pIhjQO<F@] GI ZKj]G]h ]k <D]gG<OI[h IGkE<EQ][<Qh� � � � � � � � � � �

fkI dIgZQj<Z ] <dgI[GQv<G] GI E][EIQj]h Nk[G<ZI[j<Qh G< >gI<� GI N]gZ< g>dQG< I fkI� � � � � � � � � � � � � �

[@]�GIZ<[GI�IhN]gF]�IrEIhhQp]�[]h�dgQZIQg]h�<[]h�GI�<jQpQG<GI��

�INQ[QG<h <h D<hIh E][EIQjk<Qh G<h >gI<h G< IrdIgjQhI I ]h ZIE<[QhZ]h� E][EIQj]h I� � � � � � � � � � � � �

QZdYQE<FaIh G< jI]gQ< I IrdIgQZI[j<FaIh G< GQhEgQZQ[<F@] dIgEIdjQp<� d<hh<Z]h <]� � � � � � � � � �

fk<Gg] jI_gQE] GI Nk[G<ZI[j]h G< dIG<O]OQ< I G< jIE[]Y]OQ< IGkE<EQ][<Y� "IhjIh� � � � � � � � � � �

j_dQE]h� hIg@] <dgIhI[j<G]h QZd]gj<[jIh <EP<G]h G< EQL[EQ< G< <dgI[GQv<OIZ� G< EQL[EQ<� � � � � � � � � � �

E]O[QjQp< I j<ZDKZ G< EQL[EQ< GI G<G]h <dYQE<G]h = hQjk<FaIh GI I[hQ[]�<dgI[GQv<OIZ�� � � � � � � � � � � �

$h�<hdIEj]h�dIG<O_OQE]h�N]g<Z�GQpQGQG]h�IZ�E]O[QjQp]h�I�[@]�E]O[QjQp]h���

"]h E]O[QjQp]h N]g<Z <D]gG<G<h fkIhjaIh gINIgI[jIh = Q[NYkL[EQ< [] <dgI[GQv<G] GI� � � � � � � � � � �

[]p<h Q[N]gZ<FaIh G] E][PIEQZI[j] dgKpQ]� = EgQ<F@] I gIEkdIg<F@] G< ZIZ_gQ<� $kjg]� � � � � � � � � � � �

<hdIEj] IhjkG<G] N]Q < E<d<EQG<GI G< E<gO< E]O[QjQp< IZ hQjk<FaIh GI ZkYjQj<gIN<h� $h� � � � � � � � � � � � �

<hdIEj]h dIG<O_OQE]h [@] E]O[QjQp]h� GQNIgI[jIZI[jI� Ihj@] gIY<EQ][<G]h = N<j]gIh GI� � � � � � � � � �

Z]jQp<F@] I <kj]GIjIgZQ[<F@]� ZI[j<YQG<GI <E<GLZQE< I hI[h<F@] GI dIgjI[EQZI[j]� $� � � � � � � � � �

j_dQE] gIY<EQ][<G] < jIE[]Y]OQ<h I <[>YQhI GI G<G]h jIpI N]E] IZ kjQYQv<F@] [< IGkE<F@]�� � � � � � � � � � � � � �

]k hIW<� GI N]gZ< < <krQYQ<g < j]Z<G< GI GIEQhaIh IZ hQjk<FaIh GI h<Y< GI <kY<� ]k� � � � � � � � � � � � � � � � �

gIY<FaIh�GI�I[hQ[]�<dgI[GQv<OIZ�d<g<�ZIYP]gQ<�GI�dg>jQE<�G]EI[jI��
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���dgI[GQv<G]��
][PIEQZI[j]�+gKpQ]��
gQ<F@]�I�.IEkdIg<F@]�GI�!IZ_gQ<h�

� jI]gQ< D>hQE< GI E]Z] <dgI[GIZ]h Ip]YkQk [] hKEkY] d<hh<G]� � ZIGQG< fkI <h� � � � � � � � � � � � � �

Z<gOI[h G] E<Zd] <kZI[j<Z� ]h IhjkG]h gIY<EQ][<G]h = EQL[EQ< G< <dgI[GQv<OIZ� =� � � � � � � � � � � �

EQL[EQ< E]O[QjQp< I = ZIZ_gQ< dg]p<g<Z fkI [@] IrQhjI kZ m[QE] E<ZQ[P] dIgNIQj] IZ� � � � � � � � � � � � � �

gIY<F@] = <dgI[GQv<OIZ� Z<h Ihjg<jKOQ<h p<gQ>pIQh fkI d]GIZ hIg <G<dj<G<h d<g< E<G<� � � � � � � � � � � �

jQd]�GI�Q[N]gZ<F@]��

�hjI IhjkG] Q[pIhjQO]k <YOk[h j_dQE]h I <hdIEj]h gIY<EQ][<G]h = ZIZ_gQ< I = EQL[EQ< G<� � � � � � � � � � � � � �

<dgI[GQv<OIZ [] I[hQ[] I <dgI[GQv<OIZ GI GIhQO[� Q[EYkQ[G]� d<dIY G< ZIZ_gQ< [<� � � � � � � � � � � �

<dgI[GQv<OIZ� E]Z L[N<hI [< EgQ<F@] GI ZIZ_gQ<h� QZd<Ej] G] E][PIEQZI[j] dgKpQ]� � � � � � � � � � �

h]DgI ]h []p]h I E]Z] gIEkdIg<g ZIZ_gQ<h� �]g<Z <dgIhI[j<G<h GIEY<g<FaIh h]DgI IhhIh� � � � � � � � � � � �

j_dQE]h d<g< <Yk[]h I dg]NIhh]gIh < NQZ GI Q[pIhjQO<g dIgEIdFaIh dgIEQh<h I QZdgIEQh<h� � � � � � � � � � � � �

gIY<EQ][<G<h�<�[]p<h�GIhE]DIgj<h�h]DgI�IhhIh�jIZ<h��

� []p< jI]gQ< G< <dgI[GQv<OIZ gIpIY< fkI < ZIZ_gQ< fkIg IhfkIEIg ¥
�.�9� ÃÁÂÅ¦�� � � � � � � � � � � � �

�hfkIEIg [@] K N<YP<g d<g< ] EKgIDg]� <d][j< < []p< <D]gG<OIZ G]h IhjkG]h� $� � � � � � � � � � � � � �

IhfkIEQZI[j] K kZ NQYjg] [<jkg<Y I GI DI[INSEQ]h� [< Z<Q]gQ< G<h pIvIh D<hI<G] [< jI]gQ<� � � � � � � � � � � � � � �

GI GIhkh]� !<h ] EKgIDg] jIZ Gk<h N]gF<h GQhjQ[j<h fkI h@] QZd]gj<[jIh d<g< I[jI[GIg� <� � � � � � � � � � � � � � �

N]gF< GI gIjI[F@] I < gIEkdIg<F@]� $ dgQZIQg] Ihj> gIY<EQ][<G] = E<d<EQG<GI GI <GfkQgQg� � � � � � � � � � � � � �

INIjQp<ZI[jI []p<h Q[N]gZ<FaIh� ] hIOk[G] Ihj> gIY<EQ][<G] = E<d<EQG<GI GI gIEkdIg<g� � � � � � � � � � �

Q[N]gZ<FaIh�<GfkQgQG<h�<[jIgQ]gZI[jI�¥
�.�9��ÃÁÂÅ¦��

� ZIZ_gQ< K kZ N<j]g EP<pI [] dg]EIhh] GI <dgI[GQv<OIZ� �YOk[h E][EIQj]h h@]� � � � � � � � � � � � �

QZd]gj<[jIh d<g< I[jI[GIg hk< Ihjgkjkg< I <D]gG<OIZ E][jIZd]g?[I< [<h jI]gQ<h G<� � � � � � � � � � �

<dgI[GQv<OIZ� $ dgQZIQg] <hdIEj] Ihj> gIY<EQ][<G] <] E][PIEQZI[j] <[jIgQ]g� d]Qh ]� � � � � � � � � � �

E][PIEQZI[j] W> IrQhjI[jI <kZI[j<g> ] pS[EkY] DIZ�hkEIGQG] E]Z []p<h Q[N]gZ<FaIh�� � � � � � � � � �

gIhkYj<[G] IZ ZIZ_gQ<h Gkg<G]kg<h� �Z hIOk[G] YkO<g� d<g< fkI <h ZIZ_gQ<h hI� � � � � � � � � � � �

j]g[IZ Gkg<G]kg<h I gIEkdIg>pIQh� K QZd]gj<[jI dg]EIhh<g I dI[h<g Z<Qh h]DgI []p<h� � � � � � � � � � � �
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Q[N]gZ<FaIh� �[p]YpI GQ>Y]O] I[jgI ZIZ_gQ< GI Ekgj] I Y][O] dg<v]� I K [IEIhh>gQ]� � � � � � � � � � � � �

dI[h<g�hI�p]EL�GIhIW<�<dgI[GIg�¥��7�9��ÂÊÂÇ¦��

7QYYQ[OP<Z ¥ÃÁÁÊ¦ N<v kZ< <NQgZ<F@] dg]Nk[G< fk<[G] <NQgZ< fkI <h ZIZ_gQ<h h@] ]� � � � � � � � � � � � �

gIhSGk] G] dI[h<ZI[j]� �hh] hQO[QNQE< fkI ] dg]EIhh] GI <dgI[GIg I EgQ<g ZIZ_gQ<h GI� � � � � � � � � � � � � �

Y][O] dg<v] K kZ dg]EIhh] <jQp]� �] dg]EIhh<g E][hEQI[jIZI[jI <h Q[N]gZ<FaIh�� � � � � � � � � � �

pQ[EkY<Z]h ] []p] <] fkI W> IrQhjI IZ []hh<h ZIZ_gQ<h� +]g IrIZdY]� kZ< Ihjg<jKOQ<� � � � � � � � � � � � � �

Z[IZ`[QE< [@] Q[E]ZkZ K EgQ<g kZ< PQhj_gQ< < d<gjQg G<h []p<h Q[N]gZ<FaIh� <hhQZ� <� � � � � � � � � � � � � �

[<gg<jQp< N<v dI[h<g h]DgI E]Z] E][IEj>�Y<h I j]g[<g> <h d<Y<pg<h Z<Qh ZIZ]g>pIQh� �]� � � � � � � � � � � � �

EgQ<g kZ GQ>Y]O] <jQp] I[jgI < ZIZ_gQ< GI jg<D<YP] I < ZIZ_gQ< GI Y][O] dg<v]�� � � � � � � � � � � � � � �

dI[h<[G] IZ <dgI[GIg� IhjI[GIZ]h� IY<D]g<Z]h� E][IEj<Z]h� Z]GQNQE<Z]h I�]k� � � � � � � �

E][h]YQG<Z]h []p<h ZIZ_gQ<h� �hN]gF] I Igg]h d]GIZ gI<YZI[jI ZIYP]g<g ]� � � � � � � � � �

<dgI[GQv<G]� �QNQEkYG<GIh h@] N<j]gIh QZd]gj<[jIh fkI <dg]Nk[G<Z I dIgGkg<Z ]� � � � � � � � � �

<dgI[GQv<G]� $ Igg]� [IhjI E][jIrj]� d]GI hIg pQhj] E]Z] kZ D]Z d<hh] d<g< <dgI[GIg� � � � � � � � � � � � � �

E]Z kZ p<Y]g ]EkYj]� ] jIhjI d]GI hIg kh<G] E]Z] kZ< d]GIg]h< jKE[QE< GI IhjkG] I� � � � � � � � � � � � � � � �

GIpI�hIg�<dYQE<G]�Y]O]�[]�Q[SEQ]�GI�hQjk<FaIh�GI�I[hQ[]�¥/+�0;�.��ÂÊÄÊ¦��

�W]gX� /ZQjP I �YI[DIgO ¥ÂÊÈÉ¦ EP<Z<Z Qhh] GI GQNQEkYG<GIh GIhIW>pIQh� fkI GIpIZ hIg� � � � � � � � � � � � �

EgQ<G<h Q[jI[EQ][<YZI[jI dIY]h dg]NIhh]gIh� d]gfkI h@] D]<h <h GQNQEkYG<GIh fkI� � � � � � � � � �

I[p]YpIZ kZ dg]EIhh<ZI[j] Z<Qh dg]Nk[G] [<h E<d<EQG<GIh G] <Yk[]� �Z ÂÊÂÇ� ��7�9� � � � � � � � � � � �

IZ hIk YQpg] �IZ]Eg<EQ< I �GkE<F@]� P> Z<Qh GI kZ hKEkY]� <NQgZ]k� ��L <]h <Yk[]h <YO]� � � � � � � � � � � � � � � �

d<g< N<vIg� [@] d<g< <dgI[GIg� I hI ] NQvIg N]g GI [<jkgIv< < IrQOQg dI[h<ZI[j]� ]� � � � � � � � � � � � � � � �

<dgI[GQv<G] [<jkg<YZI[jI gIhkYj<� ¥��7�9� ÂÊÂÇ¦� 
]Z] �khkDIY GQhhI IZ kZ G]h� � � � � � � � � � �

dgQZIQg]h YQpg]h dkDYQE<G]h h]DgI EQL[EQ< E]O[QjQp<� ±$ N<j]g Z<Qh QZd]gj<[jI fkI� � � � � � � � � � �

Q[NYkI[EQ< < <dgI[GQv<OIZ K ] fkI ] <Yk[] W> h<DI� 6IgQNQfkI Qhh] I I[hQ[I GI <E]gG]±� � � � � � � � � � � � � � � �

¥�1/1�� ��ÂÊÇÉ�I��1/1�� �Ij�<Y��ÂÊÈÉ¦��

� YQjIg<jkg< <d][j< fkI ] I[hQ[] INIjQp] K <YE<[F<G] E]ZIF<[G] E]Z ] <Yk[] IZ ZI[jI�� � � � � � � � � � � � � � �

/PkYZ<[ I 7QYh][ ¥ÃÁÁÅ¦ <dgIhI[j<Z < QZd]gj?[EQ< G< <dgI[GQv<OIZ QZIGQ<j< I G]� � � � � � � � � � � �

dg]EIhh] GI GI[jg] d<g< N]g<� d]Qh ] fkI ]h dg]NIhh]gIh N<vIZ dIG<O]OQE<ZI[jI [@] K <� � � � � � � � � � � � � � �

dgQZIQg< Q[NYkL[EQ< [< []p< <dgI[GQv<OIZ� Z<h ] E][PIEQZI[j] fkI W> Ihj> GI[jg] G]� � � � � � � � � � � � �

<Yk[]� ¥�.�"/�$.� ² �$�"/$"� ÂÊÈÃ¦ gI<YQv<g<Z kZ IhjkG] d<g< IrIZdYQNQE<g E]Z] ]� � � � � � � � � � � �
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E<d<EQG<GI GI ZIZ_gQ< GI jg<D<YP] K EgkEQ<Y� � d<Y<pg<�EP<pI fkI < YQjIg<jkg< <dgIhI[j<� � � � � � � � � � � � �

K OIgI[EQ<ZI[j]� 0g<D<YP<g hQZkYj<[I<ZI[jI IZ ZkQj<h j<gIN<h ]DpQ<ZI[jI jIZ kZ� � � � � � � � � �

<hdIEj] NShQE] I[p]YpQG] E]Z]� GQgQOQg� ]k <[G<g GI DQEQEYIj< E][pIgh<[G] ]k ]kpQ[G]� � � � � � � � � � � �

ZmhQE<� d]g IrIZdY]� !<h d<g< IhjI jg<D<YP] ] <hdIEj] ZI[j<Y hIg> ] N]E]� ] G]ZS[Q]� � � � � � � � � � � � � � �

E]O[QjQp]� � Z<Q]gQ< G]h EQI[jQhj<h E]O[QjQp]h GQg> fkI K pQgjk<YZI[jI QZd]hhSpIY d<g< <� � � � � � � � � � � � �

dIhh]< E]ZkZ gI<YQv<g <jK G]Qh dg]EIhh]h ZI[j<Qh Z]GIg<G<ZI[jI E]ZdYIr]h� � � � � � � � �

hQZkYj<[I<ZI[jI� � m[QE< Z<[IQg< GI Qhh] <E][jIEIg K fk<[G] kZ G]h dg]EIhh]h K� � � � � � � � � � � � �

<kj]Z<jQv<G] <jg<pKh G< dg>jQE< gIdIjQG< ¥���"�!�"� ÃÁÂÂ¦� �h jgLh gIOg<h GI ]kg] G<� � � � � � � � � � � � �

ZkYjQj<gIN<�I[E][jg<G<h�[<h�dIhfkQh<h�h@]��

b
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Â��!kYjQj<gIN<�Ekhj<�jIZd]�

Ã����ZkYjQj<gIN<�d]GI�<NIj<g�]�GIhIZdI[P]�

Ä���pQjI�ZkYjQj<gIN<�d<g<�E]Qh<h�QZd]gj<[jIh�

�

$ GIhIZdI[P] d]GI h]NgIg GIdI[GI[G] G< E]ZdYIrQG<GI G<h j<gIN<h I[p]YpQG<h I G]� � � � � � � � � � � �

jIZd] GQhd][SpIY d<g< E][EYkS�Y<h� $kjg< fk<YQNQE<F@] jIZ < pIg E]Z < GQNQEkYG<GI G<h� � � � � � � � � � � � �

j<gIN<h I[p]YpQG<h� �Q[<YZI[jI� hI < fk<YQG<GI G< E][EYkh@] G< j<gIN< K IhhI[EQ<Y ]k ]� � � � � � � � � � � � � �

jg<D<YP] K IhdIEQ<YZI[jI GIh<NQ<G]g� ZIg<ZI[jI [@] gI<YQv<g ZkYjQj<gIN< K pQj<Y� �]E<g� � � � � � � � � � �

hQ[OkY<gZI[jI [Ihj< j<gIN< GI <Yj< dgQ]gQG<GI hIgQ< ] E<ZQ[P] E]ggIj] < hI dIgE]ggIg�� � � � � � � � � � � � �

�hdIEQ<YZI[jI hI ] jIZd] N]g YQZQj<G]� IpQjI ZkYjQj<gIN<h d<g< E]Qh<h IhhI[EQ<Qh I�]k fkI� � � � � � � � � � � � �

dgIEQh<Z�hIg�DIZ�IrIEkj<G<h��

Ã�Å���0$.�/�+����&��
$/�"�$�
$�"�0�6$/�

�dIh<g G]h <hdIEj]h E]O[QjQp]h hIgIZ ]h dgQ[EQd<Qh IYIZI[j]h GI IhjkG] fk<[G]� � � � � � � � � � �

<p<YQ<Z]h ]h jg<D<YP]h G< EQL[EQ< E]O[QjQp<� ] E<Zd] Z<Qh <ZdY] G< EQL[EQ< G<� � � � � � � � � � � � �

<dgI[GQv<OIZ� fkI I[OY]D< < >gI<h G< dhQE]Y]OQ< I G< dhQE]dIG<O]OQ< <d][j<Z d<g< <� � � � � � � � � � � � �

QZd]gj?[EQ< GI N<j]gIh [@] E]O[QjQp]h� "IhjIh IhjkG]h� hI dIgEIDI fkI ZIhZ] Q[GQpSGk]h� � � � � � � � � � � �

G]j<G]h GI dg]EIhh]h E]O[QjQp]h j]j<YZI[jI Nk[EQ][<Qh I h<kG>pIQh� d]GIZ <dgIhI[j<g� � � � � � � � � �

GIhIZdI[P] [@] h<jQhN<j_gQ]� �Z Og<[GI d<gjI G]h E<h]h Q[pIhjQO<G]h� ]h N<j]gIh� � � � � � � � � � �

dIG<O_OQE]h [@] E]O[QjQp]h Ig<Z ]h gIhd][h>pIQh d]g Ihj< GIN<h<OIZ GI <dgI[GQv<G]�� � � � � � � � � � �

dgQ[EQd<YZI[jI�]h�j_dQE]h�YQO<G]h�=�Z]jQp<F@]�I�=�ZI[j<YQG<GI�<E<GLZQE<��

��


�!]jQp<F@]�d<g<��IhIZdI[P]�[<��dgI[GQv<OIZ�

$ IhjkG] G< Z]jQp<F@] <Dg<[OI kZ< >gI< EQI[jSNQE< GIGQE<G< = E]ZdgII[h@] G]� � � � � � � � � � � �

E]Zd]gj<ZI[j] PkZ<[] I G]h N<j]gIh fkI d]GIZ ZkG>�Y]� �[jgI IhhIh N<j]gIh�� � � � � � � � � � �

E]Zdg]ZQhh]� p][j<GI I <kj]GIjIgZQ[<F@] h@] <YOk[h G]h dgQ[EQd<Qh� � Z]jQp<F@]� GI� � � � � � � � � � �

<E]gG] E]Z < jI]gQ< G< <kj]GIjIgZQ[<F@]� K E]Zd]hj< GI <hdIEj]h Q[jgS[hIE]h I� � � � � � � � � � � �

IrjgS[hIE]h I <ZD]h E][hjQjkIZ kZ< E][hjIY<F@] GI N<j]gIh hkd]hj<ZI[jI Q[pQhSpIQh fkI� � � � � � � � � � �

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÆÄ�

gIOkY<Z ] E]Zd]gj<ZI[j] PkZ<[]� �hh< jI]gQ< O<[P]k N]gF< [] hKEkY] 88�� � � � � � � � � � �

dgQ[EQd<YZI[jI GIpQG] =h E][jgQDkQFaIh GI �IEQ� �]Ihj[Ig I .s<[ ¥ÂÊÊÊ¦� fkI ]DhIgp<Z� � � � � � � � � � � �

fkI ±< Z]jQp<F@] Q[jgS[hIE< <d]Q< I I[IgOQv< <h <jQpQG<GIh <jg<pKh GI h<jQhN<FaIh� � � � � � � � � � � �

Ihd][j?[I<h Q[IgI[jIh < <FaIh INIjQp<ZI[jI p]YQjQp<±� � Z<[QNIhj] IZ E]Zd]gj<ZI[j]h� � � � � � � � � �

E]Z] DgQ[E<g� IrdY]g<g I E]ZdIjQg d]g gIE]ZdI[h<h IrjIg[<h� E]Z] <h dIhh]<h� � � � � � � � � � �

E]hjkZ<Z N<vIg� "IhjI I[N]fkI <hdIEj]h QZd]gj<[jIh gIY<EQ][<G]h = <kj]GIjIgZQ[<F@]� � � � � � � � �

G]h IhjkG<[jIh� IhdIEQNQE<ZI[jI YQO<G< <]h fk<jg] N<j]gIh < hIOkQg d]GIZ hIg ZIGQG]h I� � � � � � � � � � � � �

<p<YQ<G]h� E][Ir@] Q[jIgdIhh]<Y� E]ZdIjL[EQ< I G]ZS[Q]� Q[GIdI[GL[EQ< I <kj][]ZQ<�� � � � � � � � �

dg]d_hQj]�I�hQO[QNQE<G]��

�YKZ GI hk< E]ZdYIrQG<GI I p<gQ<DQYQG<GI� IhhIh E]Zd]gj<ZI[j]h d]GIZ ZkG<g GI� � � � � � � � � � �

Q[GQpSGk] d<g< Q[GQpSGk] GI <E]gG] E]Z < >gI<� QG<GI I hIr]� I[jgI ]kjg]h N<j]gIh�� � � � � � � � � � � � � �


][EIDQG< I GINQ[QG< EQI[jQNQE<ZI[jI� < Z]jQp<F@] K I[jI[GQG< E]Z] ±] <jgQDkj] fkI []h� � � � � � � � � � � � �

QZdYQE< N<vIg <YO] ]k [@]± ¥�.�� �.� �.$1//�.� I ��..�/$"� ÃÁÁÅ¦� �k<s Ij <Y� ¥ÃÁÂÁ¦�� � � � � � � � � � � � � �

d]g ]kjg] Y<G]� <d][j<Z fkI < Z]jQp<F@] hI gINIgI =h g<vaIh hkDW<EI[jIh <]� � � � � � � � � � � � �

E]Zd]gj<ZI[j]� �Q[G< Z<Qh Q[jIgIhh<[jI d<g< Ihh< <D]gG<OIZ GI jg<D<YP]� �]jjNgQIG� � � � � � � � � �

¥ÂÊÊÁ¦ GINQ[I Z]jQp<F@] <E<GLZQE< E]Z] ±] dg<vIg G< <dgI[GQv<OIZ <E<GLZQE<� � � � � � � � � �

E<g<EjIgQv<G< d]g ]gQI[j<F@] GI G]ZS[Q]� EkgQ]hQG<GI� dIghQhjL[EQ< I GIh<NQ]h�� � � � � � � � �

GQNQEkYG<GIh I j<gIN<h GI <dgI[GQv<OIZ±� 0kg[Ig ¥ÂÊÊÆ¦ E][hQGIg< < Z]jQp<F@] <E<GLZQE<� � � � � � � � � � �

E]Z] hQ[`[QZ] GI I[O<W<ZI[j] E]O[QjQp]� fkI K GINQ[QG] dIY] <kj]g E]Z] ±kh]h� � � � � � � � � � � �

p]Yk[j>gQ]h GI Ihjg<jKOQ<h GI <dgI[GQv<G] GI <Yj] [SpIY <kj]ggIOkY<G<h� E]Z] <jI[F@]�� � � � � � � � � � �

E][Ir@]��dY<[IW<ZI[j]�I�Z][Qj]g<ZI[j]�GIGQE<G]h±��

�g<[GI d<gjI G< jI]gQ< h]DgI IhjkG]h Z]jQp<EQ][<Qh Ihj> <hh]EQ<G< < ]DWIjQp]h I p<Y]gIh� � � � � � � � � � � � �

Q[GQpQGk<Qh� �YIh jLZ kZ< YQO<F@] GQgIj< E]Z ]h <hdIEj]h IrjgS[hIE]h G< Z]jQp<F@]�� � � � � � � � � � � �

/IOk[G] /jQdIX ¥ÂÊÊÇ¦� <h <D]gG<OI[h Q[QEQ<Qh d<g< ] IhjkG] G< Z]jQp<F@] N]g<Z� � � � � � � � � � � �

Ihjgkjkg<G<h E]Z D<hI [< YQjIg<jkg< GI gIN]gF] IrjgS[hIE]� "IhhIh d<g?ZIjg]h� j]G]� � � � � � � � � � �

E]Zd]gj<ZI[j]� Q[EYkQ[G] ] hI[h] GI gI<YQv<F@] dIhh]<Y� hIgQ< O]pIg[<G] d]g� � � � � � � � � �

E][jQ[OL[EQ<h GI gIN]gF]� .IN]gF]h ]k gIE]ZdI[h<h d]hQjQp]h h@] I[jI[GQG]h E]Z]� � � � � � � � � �

E][hIfkL[EQ<h fkI <kZI[j<Z < dg]D<DQYQG<GI GI kZ GIjIgZQ[<G] E]Zd]gj<ZI[j] dIY<� � � � � � � � � �

gIZ]F@]�]k�gIGkF@]�GI�<YOk[h�IhjSZkY]h�IrjIg[]h�[IO<jQp]h��
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/jQdIX ¥ÂÊÊÇ¦ gIhh<Yj< fkI Ihh< <D]gG<OIZ hI j]g[< YQZQj<G< d]gfkI gIE]ZdI[h<h ]k� � � � � � � � � � � �

dk[QFaIh [@] jLZ ]h ZIhZ]h INIQj]h IZ j]G]h ]h <Yk[]h� I <YOk[h E]Zd]gj<ZI[j]h� � � � � � � � � � � � �

<E<GLZQE]h GIhIW>pIQh� E]Z] dgIhj<g <jI[F@]� d]g IrIZdY]� [@] h@] N<EQYZI[jI� � � � � � � � � �

gIN]gF<G]h� �YKZ GQhh]� ] <kj]g <NQgZ< fkI ]h INIQj]h G] kh] GI gIE]ZdI[h<h jI[GIZ <� � � � � � � � � � � � � � �

hIg ZI[]h INQE<vIh <] Y][O] G] jIZd]� I fkI ZIj<h I ]DWIjQp]h Q[GQpQGk<Qh h@] g<vaIh� � � � � � � � � � � � � � �

Z<Qh N]gjIh d<g< I[p]YpIg j<gIN<h I <jQpQG<GIh� �YKZ GQhh]� ]h ]DWIjQp]h d]GIZ hIg� � � � � � � � � � � � �

GQpQGQG]h IZ ]DWIjQp]h GI G]ZS[Q]� ]k hIW<� p<Y]gIh Q[jgS[hIE]h� I ]DWIjQp]h GI� � � � � � � � � � � �

GIhIZdI[P]�IZ�p<Y]gIh�IrjgS[hIE]h�¥�.$1//�.��I���..�/$"��ÃÁÁÅ¦��

+IhfkQh<h E]Z] < GI �]jjNgQIG ¥ÂÊÊÁ¦� E]Zdg]p<Z ]h <hdIEj]h G< p<gQ<F@] YQO<G]h =� � � � � � � � � � � � �

Z]jQp<F@] I j<ZDKZ <dgIhI[j<Z IpQGL[EQ<h GI fkI E]Zd]gj<ZI[j]h d]GIZ hIg� � � � � � � � � �

Z<[QdkY<G]h < d<gjQg GI EIgj<h dg>jQE<h Q[hjgkEQ][<Qh� -k<[G] DIZ <dYQE<G<h� Ihh<h� � � � � � � � � � �

dg>jQE<h d]GIZ <kZI[j<g < Z]jQp<F@] I E][hIfkI[jIZI[jI ZIYP]g<g ] GIhIZdI[P] G]� � � � � � � � � � �

<Yk[]� -k<[G] Z<Y <dYQE<G]h� [] I[j<[j]� d]GIZ OIg<g QZd<Ej]h [IO<jQp]h� �hhQZ�� � � � � � � � � � �

I[jI[GI�hI fkI dg>jQE<h Q[hjgkEQ][<Qh DIZ GQgIEQ][<G<h� GI <E]gG] E]Z IhhIh <EP<G]h� � � � � � � � � � �

EQI[jSNQE]h� d]GIZ Z<[QdkY<g d]hQjQp<ZI[jI < Z]jQp<F@] I ] E]Zd]gj<ZI[j] G]h <Yk[]h� � � � � � � � � � �

d<g<�<d]Q<g�]�dg]EIhh]�GI�<dgI[GQv<OIZ��

$h IhjkG]h Z]hjg<Z fkI� G] d][j] GI pQhj< IGkE<EQ][<Y� dgQ[EQd<YZI[jI fk<[G] <GpKZ� � � � � � � � � � � �

G< pQh@] G]h dg]NIhh]gIh� ] <hdIEj] Q[jgS[hIE] G< Z]jQp<F@] hIgQ< DI[KNQE] ]k� dIY]� � � � � � � � � � � � �

ZI[]h� ] Z<Qh p<Y]gQv<G] ¥��
� Ij <Y�� ÂÊÊÊ¦� "] I[j<[j]� dIhfkQh<h [] E<Zd] G<� � � � � � � � � � � � � �

dhQE]Y]OQ< h]EQ<Y Z]hjg<Z fkI gIE]ZdI[h<h IrjgS[hIE<h d]GIZ <NIj<g d]hQjQp<ZI[jI <� � � � � � � � � �

Z]jQp<F@]� j<ZDKZ <kZI[j<Z ] Q[jIgIhhI� ] E]Zdg]ZIjQZI[j] I < GQhd]hQF@] G]h� � � � � � � � � � �

Q[GQpSGk]h�IZ�gIY<F@]�<�kZ<�GIjIgZQ[<G<�j<gIN<��

$ kh] GI gIE]ZdI[h<h I IY]OQ]h K kZ j_dQE] QZd]gj<[jI d<g< I[jI[GIg < Z]jQp<F@] IZ� � � � � � � � � � � � � � �

hQjk<FaIh GI <dgI[GQv<G]� .IEI[jIh GIhE]DIgj<h G< [Ikg]EQL[EQ< I G< EQL[EQ< E]O[QjQp<� � � � � � � � � � �

gIhd][GIZ fkI d]GIZ]h kh<g gIE]ZdI[h<h I IY]OQ]h d<g< ZIYP]g<g ]h <hdIEj]h [@]� � � � � � � � � � � �

E]O[QjQp]h G< <dgI[GQv<OIZ� I[jgI IYIh < Z]jQp<F@]� �hjkG]h E]Z] ] GI !kg<s<Z< I� � � � � � � � � � � � �

�Qj<O<ZQ ¥ÃÁÂÅ¦� <YKZ GI �]q<gG��][Ih I �<s ¥ÃÁÂÇ¦ <dgIhI[j<Z gIhkYj<G]h E][hQhjI[jIh� � � � � � � � � � �

E]Z <h <NQgZ<FaIh <EQZ<� I E][NQgZ<Z < gIhd]hj< <]h IhjSZkY]h GI gIE]ZdI[h< G]� � � � � � � � � � � � �

EKgIDg]� !<h� E]Z] ZI[EQ][<G] <[jIgQ]gZI[jI� ] kh] GI gIE]ZdI[h<h [IZ hIZdgI jIZ� � � � � � � � � � � �
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]Z]� � � � � � � � � � � �

QZdYQE<FaIh G] kh] G< j<r][]ZQ< GI �Y]]Z� d]GI�hI gIY<j<g ] kh] IZ Q[mZIg<h NQY]h]NQ<h� � � � � � � � � � � � � �

I jI]gQ<h GI I[hQ[]� IZ d<gjQEkY<g =fkIY<h YQO<G<h <] GIhI[p]YpQZI[j] GI P<DQYQG<GIh IZ� � � � � � � � � � � � �

GIjgQZI[j] < E][jImG]h� � j<r][]ZQ< GI �Y]]Z <Q[G< dg]Z]pI kZ IfkQYSDgQ] OIg<Y I[jgI� � � � � � � � � � � � �

<h NIgg<ZI[j<h GI I[hQ[]� GI <p<YQ<F@] I GIhI[p]YpQZI[j] dIhh]<Y� �YKZ GQhh]� K E<d<v GI� � � � � � � � � � � � � �

EgQ<g E][IraIh I[jgI GQNIgI[jIh GQhEQdYQ[<h I hQjk<FaIh IhdIESNQE<h GI <dgI[GQv<OIZ� I�]k� � � � � � � � � � �

GI <p<YQ<F@] G< <dYQE<F@] GI E][EIQj]h <Dhjg<j]h� IZ hQjk<FaIh gI<Qh GI gIh]YkF@] GI� � � � � � � � � � � � �

dg]DYIZ<h��
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�d_h <dgIhI[j<g ]h E][EIQj]h YQO<G]h <[>YQhI GI G<G]h gINIgI[jI <] I[hQ[]� hIg@]� � � � � � � � � � � �

ZI[EQ][<G]h ]h E][EIQj]h I <hdIEj]h YQO<G]h = <[>YQhI GI G<G]h fkI h@] G] E<Zd] G<� � � � � � � � � � � � � � �

<dgI[GQv<OIZ ¥$10+10¦� $ kh] GIhj<h NIgg<ZI[j<h I hQhjIZ<h [< h<Y< GI <kY< h@]� � � � � � � � � � � � �

dgQ[EQd<YZI[jI WkhjQNQE<G]h [< YQjIg<jkg<� GIpQG] = QZI[h< E<d<EQG<GI GI dIgh][<YQv<F@]� � � � � � � � � �

G< IrdIgQL[EQ< GI <dgI[GQv<OIZ� �hj< E<d<EQG<GI Ihj<gQ< YQO<G< =h GQpIgh<h d]hhQDQYQG<GIh� � � � � � � � � � �

GI ZI[hkg<g� E]YIj<g� <[<YQh<g I gINYIjQg h]DgI ] NIIGD<EX GI Q[N]gZ<FaIh N]g[IEQG] dIY]h� � � � � � � � � � � � �

IhjkG<[jIh�Gkg<[jI�]h�dg]EIhh]h�GI�<dgI[GQv<OIZ�¥�.�"0�I���/9���ÃÁÂÅ¦��

$ <dgI[GQv<G] dIgh][<YQv<G] K jQdQE<ZI[jI <dgIhI[j<G] [<h gIEI[jIh YQjIg<jkg<h G< >gI<� � � � � � � � � � �

G< IGkE<F@] I G< E]O[QF@]� E]Z] < dgQ[EQd<Y [IEIhhQG<GI G] hKEkY] 88�� $ E][EIQj] GI� � � � � � � � � � � � � � �

<dgI[GQv<G] dIgh][<YQv<G] Ihj> YQO<G] = E<d<EQG<GI G<h Q[hjQjkQFaIh GI D<hI<g ]h� � � � � � � � � � �

gIhkYj<G]h G]h IhjkG<[jIh IZ dg>jQE<h dIG<O_OQE<h INQEQI[jIh GI N]gZ< Q[GQpQGk<YQv<G<�� � � � � � � � � �

]k hIW<� D<hI<G< [<h [IEIhhQG<GIh d<gjQEkY<gIh GI Ekgj]� ZKGQ] I Y][O] dg<v]h ¥��"�� �� � � � � � � � � � � � �

ÃÁÂÆ¦��

�<hQE<ZI[jI� ] kh] GI Q[N]gZ<FaIh IGkE<EQ][<Qh fkI dIgZQjQgQ<Z Ihj< <D]gG<OIZ� � � � � � � � � �

Q[GQpQGk<YQv<G<� jIZ hIkh d][j]h d]hQjQp]h YQO<G]h = d]hhQDQYQG<GI GI E<G< IhjkG<[jI� � � � � � � � � � �

dg]Z]pIg <kj]ggINYIr@] h]DgI ]h dg]EIhh]h GI I[hQ[]� <YKZ GI dIgZQjQg <]h dg]NIhh]gIh� � � � � � � � � � � �

<jk<F@] Q[GQpQGk<YQv<G< E]Z NIIGD<EXh dY<[IW<G]h GI <E]gG] E]Z E<G< [IEIhhQG<GI� "]h� � � � � � � � � � �

dg]EIhh]h GI I[hQ[] I <dgI[GQv<OIZ jg<GQEQ][<Qh� ]h jQd]h GI Q[N]gZ<F@] E]YIj<G<h G]h� � � � � � � � � � � �

IhjkG<[jIh E]hjkZ<Z hIg GI [<jkgIv< Ihj>jQE<� ]k hIW<� gINIgIZ�hI < <jgQDkj]h dIhh]<Qh I� � � � � � � � � � � � �

<E<GLZQE]h fkI [< Z<Q]gQ< G<h pIvIh h@] Ihj>pIQh <] Y][O] G] jIZd] ]k� [@] OIg<Z� � � � � � � � � � � � � � �

QZd<Ej]h GQgIj]h [< <jQpQG<GI IGkE<EQ][<Y� /IgQ<Z IYIh� < QG<GI� GIZ]Og<NQ<� g<F<�� � � � � � � � � � �

[IEIhhQG<GIh IhdIEQ<Qh� I [<EQ][<YQG<GI� ]k <Q[G< PQhj_gQE]h IhE]Y<gIh <[jIgQ]gIh� I� � � � � � � � � �

IrdIgQL[EQ<h <E<GLZQE<h d<hh<G<h� d]g IrIZdY]� $ ]kjg] jQd] GI Q[N]gZ<F@] IhjkG<[jQY�� � � � � � � � � � �

EP<Z<G] GI GQ[?ZQE]� hI gINIgI =h Q[N]gZ<FaIh OIg<G<h Gkg<[jI ] dg]EIhh] GI� � � � � � � � � � � �

<dgI[GQv<OIZ I <p<YQ<G<h hQZkYj<[I<ZI[jI = ]E]ggL[EQ< G]h Ekgh]h I GQhEQdYQ[<h� �hj<h� � � � � � � � � � �

Q[N]gZ<FaIh GQvIZ gIhdIQj] <] I[O<W<ZI[j] G] <Yk[] [<h <jQpQG<GIh� d]GI[G] hIg� � � � � � � � � � �

gINIgI[jIh = d<gjQEQd<F@] IZ dg>jQE<h� YIQjkg<h� IrIEkF@] GI IrIgESEQ]h� DIZ E]Z] ] [SpIY� � � � � � � � � � � � �

Z]jQp<EQ][<Y G]h <Yk[]h Gkg<[jI <h <jQpQG<GIh� $kjg]h IrIZdY]h GI Q[N]gZ<F@] GQ[?ZQE<� � � � � � � � � � �

IhjkG<[jQY� Ihj@] YQO<G]h <] E]Zd]gj<ZI[j] G]h <Yk[]h Gkg<[jI <h <kY<h I jg<D<YP]h� � � � � � � � � � � �
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GIhI[p]YpQG]h� �YKZ GQhh]� <YOkZ<h Q[N]gZ<FaIh gINIgI[jIh = dIgN]gZ<[EI G]h <Yk[]h�� � � � � � � � � �

hIW< IY< N]gZ<jQp< ]k h]Z<jQp<� I []j<h <GpQ[G<h GI <p<YQ<FaIh hkDhIfkI[jIh h@]� � � � � � � � � � � �

E][hQGIg<G<h�Q[N]gZ<FaIh�GQ[?ZQE<h��

$kjg] E][EIQj] QZd]gj<[jI [IhjI E][jIrj]� K dg>jQE< gINYIrQp< G] dg]NIhh]g� �][<YG /EP][� � � � � � � � � � � �

¥ÂÊÉÄ¦ Q[jg]GkvQk ] E][EIQj] GI dg>jQE< gINYIrQp<� j<[j] d<g< Q[GQpSGk]h I dg]NQhhQ][<Qh�� � � � � � � � � � � �

E]Z] d<g< ]gO<[Qv<FaIh� � dgIZQhh< dgQ[EQd<Y G< dg>jQE< gINYIrQp< GQv gIhdIQj] = DkhE< GI� � � � � � � � � � � � � �

dg]d_hQj]� I < gINYIr@] hQhjIZ>jQE< [< IrdIgQL[EQ< G] Q[GQpSGk] I ]gO<[Qv<F@] E]Z] kZ<� � � � � � � � � � � � �

EP<pI d<g< ] <dgI[GQv<G] E][jS[k]� 
]Z] gIhkYj<G]� < dg>jQE< gINYIrQp< d]GI hIg� � � � � � � � � � � �

QGI[jQNQE<G< E]Z] kZ QZd]gj<[jI Q[hjgkZI[j]� D<hI<G] [< dg>jQE< GIhI[p]YpQG< dIY]h� � � � � � � � � �

Q[GQpSGk]h I ]gO<[Qv<FaIh� d<g< ZIYP]gQ< I <dgI[GQv<OIZ� $kjg<h GINQ[QFaIh Z<Qh <ZdY<h� � � � � � � � � � �

hIgQ<Z��

�$h ZIQ]h dIY]h fk<Qh <dgI[GQv<G]� gI[]p<F@] I EgIhEQZI[j]� � � � � � � �

E][jQ[k<Z <] Y][O] G] GIhI[p]YpQZI[j] G< E<ggIQg<� ¥��.. Ij <Y��� � � � � � � � � �

Á¿¿Ä¦��

�1Z ZIQ] dIY] fk<Y ]h dg]NQhhQ][<Qh d]GIZ GIhI[p]YpIg kZ Z<Q]g� � � � � � � � � �

[SpIY GI <kj]E][hEQL[EQ< h]DgI < [<jkgIv< I ] QZd<Ej] GI hIk� � � � � � � � � � �

GIhIZdI[P]� kZ< E][hEQL[EQ< fkI EgQ< ]d]gjk[QG<GIh GI� � � � � � �

EgIhEQZI[j] I GIhI[p]YpQZI[j] dg]NQhhQ][<Y� ¥$/0�.!�" I� � � � � �

�$00��!+��ÀÈÈÂ¦��

�§1Z dg]EIhh] fkI¨ I[p]YpI dI[h<g I <[<YQh<g EgQjQE<ZI[jI <h� � � � � � � � �

<FaIh GI kZ< dIhh]< E]Z ] ]DWIjQp] GI ZIYP]g<g hk< dg>jQE<� � � � � � � � � � �

dg]NQhhQ][<Y��¥�!� ��ÀÈÈÁ¦��

�

�Ihj< N]gZ<� d]GI�hI Q[NIgQg fkI < dg>jQE< gINYIrQp< YQO<G< = G]EL[EQ<� ]k hIW<� p]Yj<G<� � � � � � � � � � � � � �

d<g< <h dg>jQE<h dIG<O_OQE<h I <h Q[N]gZ<FaIh ]DjQG<h < d<gjQg GIhj<h dg>jQE<h� I[p]YpIZ <� � � � � � � � � � � � � �

<kj] <p<YQ<F@] G]h dg]NIhh]gIh h]DgI < dg_dgQ< dg>jQE< GI I[hQ[]� D<hI<G< IZ� � � � � � � � � � � �

]DhIgp<FaIh I E]YIj< GI G<G]h IhdIESNQE]h� �YKZ GI Ihj<g gIY<EQ][<G< <]� � � � � � � � � � �

GIhI[p]YpQZI[j] E][jS[k] G] dg]NIhh]g E]Z] kZ dg]NQhhQ][<Y� IY< j<ZDKZ QZd<Ej< ]h� � � � � � � � � � �

Ekgh]h I Q[hjQjkQFaIh I[p]YpQG<h� �Z ÃÁÂÃ� 
PIEX I /EPkjj� <dgIhI[j<g<Z kZ Z]GIY] d<g<� � � � � � � � � � � � �

< dg>jQE< gINYIrQp< GI dg]NIhh]gIh� "IhjI Z]GIY] hIQh N<hIh h@] <dgIhI[j<G<h E]Z] kZ� � � � � � � � � � � � �
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EQEY] GI <p<YQ<F@] E][jS[k<� �hj< <D]gG<OIZ []gZ<YZI[jI I[p]YpI ] dg]NIhh]g IZ kZ� � � � � � � � � � � �

dg]EIhh]�ESEYQE]�fkI�hIOkI�p>gQ<h�Ij<d<h��Q[EYkQ[G]��

À� ±�GI[jQNQE<g kZ dg]DYIZ< d<g< Q[pIhjQO<g� $ dg]NIhh]g QGI[jQNQE< kZ<� � � � � � � � �

fkIhj@] dgI]Ekd<[jI IZ gIY<F@] < kZ <hdIEj] IhdIESNQE] GI hIk dg]WIj]� � � � � � � � � � �

GI I[hQ[] ¥d]g IrIZdY]� dY<[] GI <kY<¦ fkI GIhIW< Q[pIhjQO<g�<p<YQ<g d<g<� � � � � � � � � � �

d]hhQpIYZI[jI�ZIYP]g>�Y]��

Á� �IhI[p]YpIg dIgOk[j<h d<g< dIgOk[j<h I GINQ[< ] ZKj]G] GI dIgOk[j<h� $� � � � � � � � � � �

dg]NIhh]g GIhI[p]YpI dIgOk[j<h IhdIESNQE<h d<g< Q[pIhjQO<g ] dg]DYIZ<� � � � � � � �

QGI[jQNQE<G] I GINQ[I ] ZKj]G] <dg]dgQ<G] d<g< IhjkG>�Y<h� �hh] Q[EYkQ <� � � � � � � � � � �

GINQ[QF@] GI G<G]h IGkE<EQ][<Qh fkI dgIEQh<Z hIg E]YIj<G]h� dg]EIhh<G]h� � � � � � � � �

��I <[<YQh<G]h ��Gkg<[jI < E][hkYj< I <h GQpIgh<h N][jIh G<h fk<Qh IYIh d]GIZ� � � � � � � � � � � � �

hIg�E]YIj<G]h��

Â� �Y<D]g<g I G]EkZI[j<g dg]WIj] GI I[hQ[]� $ dg]NIhh]g GINQ[I I G]EkZI[j<� � � � � � � � � � �

j]G]h ]h IYIZI[j]h G] dg]WIj] GI I[hQ[] ¥d]g IrIZdY]� dY<[IW<ZI[j] GI� � � � � � � � � � �

<kY<h¦�<�hIgIZ�QZdYIZI[j<G]h�Gkg<[jI�<�E][hkYj<��

Ã� �ZdYIZI[j<g ] GIhQO[ G] I[hQ[] I E]YIj<g G<G]h� $ dg]NIhh]g QZdYIZI[j<� � � � � � � � � � �

hIk dg]WIj] GI I[hQ[] ¥[< h<Y< GI <kY<¦ I E]YIj< ]h G<G]h IGkE<EQ][<Qh� � � � � � � � � � � � �

gIYIp<[jIh�d<g<�<[>YQhI��

Ä� +g]EIhh<g I <[<YQh<g G<G]h� $ dg]NIhh]g dg]EIhh< I <[<YQh< ]h G<G]h� � � � � � � � � � �

E]YIj<G]h d<g< ]DjIg Q[hQOPjh gIY<EQ][<G]h =h dIgOk[j<h GI dIhfkQh<� � � � � � � � �

GINQ[QG<h��

Å� �[jIgdgIj<g G<G]h I j]Z<g ZIGQG<h� $ dg]NIhh]g N<v kZ IhN]gF] d<g<� � � � � � � � � � �

Q[jIgdgIj<g ]h G<G]h <[<YQh<G]h ��IZ gIY<F@] = hk< dg_dgQ< E][EIQjk<F@] G]� � � � � � � � � � �

dg]DYIZ< QGI[jQNQE<G] I� IZ hIOkQG<� j]Z< ZIGQG<h IZ gIY<F@] <] hIk� � � � � � � � � � �

GIhQO[ GI I[hQ[] ¥d]g IrIZdY]� gINQ[<g ]k gIpQh<g IYIZI[j]h GI hIkh� � � � � � � � � � �
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hQ[jKjQE< ]h <EP<G]h GI[jg] G<h >gI<h EQI[jSNQE<h G< IrdIgjQhI I G< GQhEgQZQ[<F@]� � � � � � � � � � � �

dIgEIdjQp<��fkI�hIgpQg@]�GI�D<hI�d<g<�<�IY<D]g<F@]�G]�Z]GIY]�dg]d]hj]�d]g�IhjI�IhjkG]��

�

0���Å��
][EIQj]h�GIhj<E<G]h�G<�Nk[G<ZI[j<F@]�jI_gQE<��IrdIgjQhI�I�GQhEgQZQ[<F@]�dIgEIdjQp<��

�.��� 
][EIQj]h�

�8+�.0�/�� Ɣ +]kE]�jIZd]�gIfkQhQj<G]�d<g<�IrIEkF@]�GI�j<gIN<h�
Ɣ �hE]d]�<GIfk<G]�GI�E][EIQj]h�
Ɣ �]E]�IZ�h]YkFaIh��E]O[QF@]�jgIQ[<G<�I�IrdIgQI[jI�
Ɣ 0g]E<�E]O[QjQp<�E][hj<[jI�
Ɣ �hhQZQY<F@]�GI�E][EIQj]h�[]h�dgQZIQg]h�<[]h�¥ �
1"�¦�

��/
.�!�"���$�+�.
�+0�6�� Ɣ .>dQG]��<kj]Z>jQE]�I�<kj]�E]ggIjQp]�
Ɣ 0IE[]Y]OQ<h�N<EQYQj<Z�¥� 
�"
������/��������$/¦�
Ɣ �rdIgjQhI�IZ�jIZd]�gIE]gGI�
Ɣ �GI[jQNQE<F@]�GI�E][EIQj]h�I�d]hjIgQ]g�I[jI[GQZI[j]�
Ɣ �dgI[GQv<G]�hIZ�IhN]gF]��GI�N]gZ<�[<jkg<Y�I�]gO<[Qv<G<�
Ɣ 
][EIQj]h�p<gQ<G]h��Q[jIgGQhEQdYQ[<gQG<GI�
Ɣ 0gIQ[<ZI[j]h�E]Z]�gIEkgh]h�E]ZdYIZI[j<gIh�=�N]gZ<F@]�

gIOkY<g�

�][jI���]�<kj]g��ÃÁÂÊ��

�

"Ihj< Ij<d< G] jg<D<YP]� I[jI[GI�hI fkI < <D]gG<OIZ < hIg <G]j<G< I GIgQp<G< G<h� � � � � � � � � � � � � �

E][EYkhaIh <EQZ< hQ[jIjQv<G<h� hIgQ< < G] GIhI[p]YpQZI[j] GI kZ< jIE[]Y]OQ< IGkE<EQ][<Y� � � � � � � � � � �

D<hI<G< IZ GQhEgQZQ[<F@] dIgEIdjQp< d<g< ] GIhQO[� GQgIEQ][<G< d<g< < <hhQZQY<F@] GI� � � � � � � � � � � �

E][EIQj]h []h <[]h Q[QEQ<Qh G] Ekgh]� �Q[G<� IhjI dg]j]E]Y] GI dg>jQE< GIYQDIg<G<� Q� I�� GI� � � � � � � � � � � � � � �

O<[P] GI IrdIgQL[EQ< < d<gjQg G< IrIEkF@] GI gIdIjQG<h j<gIN<h� GIpI hIg dY<[IW<G] GI� � � � � � � � � � � � � �

N]gZ<�E]ZdYIZI[j<g�<]�I[hQ[]�N]gZ<Y��

+<g< I[jI[GIg I[j@] E]Z] E][hjgkQg ]h IYIZI[j]h GI YQO<F@] G< jIE[]Y]OQ< E]Z <h� � � � � � � � � � � � �

dIEkYQ<gQG<GIh G]h dg]EIhh]h dIG<O_OQE]h� WkYO]k�hI [IEIhh>gQ] < Nk[G<ZI[j<F@] GI� � � � � � � � �

E][EIQj]h G< EQL[EQ< G< <dgI[GQv<OIZ I G< EQL[EQ< E]O[QjQp<� "]p<ZI[jI� E]Z] Ij<d<� � � � � � � � � � � �

E][EYkhQp< d<gEQ<Y� <dgIhI[j<Z�hI ]h dgQ[EQd<Qh E][EIQj]h I IYIZI[j]h� G< Nk[G<ZI[j<F@]� � � � � � � � � �

jI_gQE< G] jg<D<YP]� ]gO<[Qv<G]h IZ N]gZ< GI j<DIY<h� "IY< ¥0�� Æ¦� Ihj@] ]gO<[Qv<G]h GI� � � � � � � � � � � � � �

N]gZ< hQ[jKjQE< ]h dgQ[EQd<Qh <EP<G]h GI[jg] G< EQL[EQ< G< E]O[QF@] I G< jIE[]Y]OQ<� � � � � � � � � � � � �

IGkE<EQ][<Y� fkI hIgpQg@] GI D<hI d<g< < IY<D]g<F@] G] Z]GIY] dg]d]hj] d]g IhjI� � � � � � � � � � � � �

IhjkG]��

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÁ�

�

0���Æ��
][EIQj]h�GIhj<E<G]h�G<�Nk[G<ZI[j<F@]�jI_gQE<��N<j]gIh�dIG<O_OQE]h�I�jIE[]Y]OQ<h��

�.��� 0IZ<h� 
][EIQj]h�

��0$.�/�
+����&��
$/�

$�"�0�6$/�

Ɣ !IZ_gQ<�
Ɣ 
<gO<�
]O[QjQp<�

Ɣ 
][PIEQZI[j]�+gKpQ]�
Ɣ 
gQ<F@]�GI�!IZ_gQ<h�
Ɣ .IEkdIg<F@]�GI�!IZ_gQ<h�
Ɣ  QZQjIh�G<�
<gO<�
]O[QjQp<�
Ɣ !kYjQj<gIN<h�

��0$.�/�
+����&��
$/�
"�$�
$�"�0�6$/�

Ɣ !]jQp<F@]�
Ɣ !I[j<YQG<GI�

�E<GLZQE<�

Ɣ �IhI[p]YpQZI[j]��GI�<kj]GIjIgZQ[<F@]�
Ɣ 1jQYQv<F@]�GI�"]j<h�I�.IE]ZdI[h<h�
Ɣ +IgEIdF@]�h]DgI�gIE]ZdI[h<h�I�IY]OQ]h�
Ɣ �Zd<Ej]�G]h�N<j]gIh�[@]�E]O[QjQp]h�
Ɣ �IhI[p]YpQZI[j]�GI�!I[j<YQG<GI�GI�
gIhEQZI[j]�
Ɣ /I[h<F@]�GI�+IgjI[EQZI[j]�

0�
"$ $���/���
�"� �/�����
���$/�
��1
�
�$"��/�

Ɣ �IEQhaIh�IZ�h<Y<�
GI�<kY<�

Ɣ �[>YQhI�G]��[hQ[]�
Ɣ �[>YQhI�G]�

�dgI[GQv<G]�
Ɣ �p<YQ<F@]�I�

0<r][]ZQ<�

Ɣ �kj][]ZQ<��<kj]<p<YQ<F@]�I�ZIYP]gQ<�E][jS[k<�
Ɣ +Y<[]h�GI��[hQ[]�I�$DWIjQp]h�GI��dgI[GQv<OIZ�
Ɣ +Igh][<YQv<F@]�G]��[hQ[]�
Ɣ "SpIQh�0<r][`ZQE]h�

�][jI���]�<kj]g��ÃÁÂÊ�� �

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÂ�

Ä��+.$
���!�"0$/�!�0$�$ &��
$/�

�

$h Q[hjgkZI[j]h I dg]EIGQZI[j]h GI E]YIj< GI Q[N]gZ<F@] hIg@] <dgIhI[j<G]h [IhjI� � � � � � � � � � �

E<dSjkY]� �QhjgQDkSG]h I ]gO<[Qv<G]h IZ jgLh N<hIh� ]h dg]EIGQZI[j]h Q[pIhjQO<jQp]h G<� � � � � � � � � � �

dIhfkQh< h@]� < E]YIj< Q[QEQ<Y GI Q[N]gZ<FaIh OIg<Qh pQ< fkIhjQ][>gQ]� ]h IrdIgQZI[j]h� � � � � � � � � � � �

Q[QEQ<Qh d<g< jIhjI GI ZIE<[QhZ]h G< GQhEgQZQ[<F@] dIgEIdjQp< <dYQE<G< < E][jImG]h GI� � � � � � � � � � � �

GIhQO[�I�<�<dYQE<F@]�GI�dg]j]E]Y]h�Ihjgkjkg<G]h�IZ�hQjk<FaIh�dIG<O_OQE<h�GI�GIhQO[��

Ä�Â�-1�/0�$"�.�$/�

�<hI<G]h IZ IhjkG]h I <d][j<ZI[j]h G] YIp<[j<ZI[j] DQDYQ]Og>NQE] I jI_gQE] gI<YQv<G]� � � � � � � � � � �

dgIpQ<ZI[jI� I <dgIhI[j<G]h [] E<dSjkY] Ã� GIpQG] = hk< QZd]gj?[EQ< d<g< ] jIZ<� � � � � � � � � � � � �

dIhfkQh<G]� ]h fkIhjQ][>gQ]h hIgpIZ d<g< <ZdYQ<g ] I[jI[GQZI[j] G<h fkIhjaIh� � � � � � � � � �

Q[pIhjQO<G<h NgI[jI < d]dkY<F@] G< <Z]hjg<� $ dg]DYIZ< I PQd_jIhIh G< dIhfkQh< N]g<Z� � � � � � � � � � � � �

E][hj<[jIZI[jI gIpQhj]h d<g< fkI ]h fkIhjQ][>gQ]h N]hhIZ Q[hjgkZI[j]h p>YQG]h I� � � � � � � � � �

]DWIjQp]h�d<g<�<�E]YIj<�GI�Q[N]gZ<FaIh�gIYIp<[jIh��

�hjI dgQZIQg] d<hh] Q[pIhjQO<jQp] G] dg]WIj] GI dIhfkQh< N]Q GIhI[p]YpQG] E]Z ] Q[jkQj]� � � � � � � � � � � � �

GI E]ZdgII[GIg ] QZd<Ej] GI N<j]gIh dIG<O_OQE]h [] I[hQ[] G] GIhQO[� d]g dIghdIEjQp<h� � � � � � � � � � � � �

E]Zd<g<G<h� $h jIZ<h dIhfkQh<G]h N]g<Z <dgIhI[j<G]h < kZ< d]dkY<F@] GI ÃÂ� � � � � � � � � � �

dg]NIhh]gIh I j<ZDKZ < kZ Ogkd] GI ÅÊ IhjkG<[jIh I dg]NQhhQ][<Qh GI GIhQO[� +<g<� � � � � � � � � � � � � �

O<g<[jQg EY<gIv< I Z<[jIg ] gQO]g EQI[jSNQE] <GIfk<G] <] ZKj]G] GI dIhfkQh< hIYIEQ][<G]�� � � � � � � � � � � � �

j]G]h ]h fkIhjQ][>gQ]h kjQYQv<G]h N]g<Z j]j<YZI[jI QGL[jQE]h� �h dIgOk[j<h hIZdgI N]g<Z� � � � � � � � � � �

IrIEkj<G<h [< ZIhZ< ]gGIZ I E]Z ]h ZIhZ]h p<Y]gIh I EgQjKgQ]h� 0]G]h ]h d<gjQEQd<[jIh� � � � � � � � � � � � � �

d<gjQEQd<g<Z p]Yk[j<gQ<ZI[jI G< dIhfkQh< I <EIQj<g<Z ] jIgZ] GI E][hI[jQZI[j] YQpgI I� � � � � � � � � � � �

IhEY<gIEQG] fkI <dgIhI[j<p< < Ihjgkjkg< I ]h ]DWIjQp]h G< dIhfkQh<� "@] P]kpI gQhE]� � � � � � � � � � � � �

<hh]EQ<G] = d<gjQEQd<F@] [< dIhfkQh<� dIY] E][jg>gQ]� < d<gjQEQd<F@] <dI[<h G> <]� � � � � � � � � � � �

p]Yk[j>gQ]�<�EP<[EI�GI�<dgI[GIg�h]DgI�]h�j_dQE]h�<D]gG<G]h��

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÃ�


]Z gIY<F@] = <dYQE<DQYQG<GI G] ZIhZ] dg]WIj] GI dIhfkQh< < ]kjg<h IhE]Y<h I� � � � � � � � � � � � �

k[QpIghQG<GIh� IhjI IhjkG] hI j]g[< j]j<YZI[jI pQ>pIY� kZ< pIv fkI ] N]gZkY>gQ] d]GI hIg� � � � � � � � � � � � � �

kjQYQv<G] GI N]gZ< hQZdYIh I GQgIj<� j<[j] [< pIgh@] GQgIEQ][<G< <]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � � � � �

fk<[j]�[<�pIgh@]�fkI�Q[pIhjQO<�]�d]hQEQ][<ZI[j]�GI�dg]NIhh]gIh��

�

���hjgkjkg<F@]�G<�
]YIj<��[QEQ<Y�GI��<G]h�

�hh< dIhfkQh< hI Q[hIgI [] E][jIrj] G] I[hQ[] G] GIhQO[� $ dg]d_hQj] GIhj< Ij<d< G]� � � � � � � � � � � � � � �

jg<D<YP] K <p<YQ<g < dIgEIdF@] GI IhjkG<[jIh GI GIhQO[ I dg]NQhhQ][<Qh E]Z < GI� � � � � � � � � � � � � �

dg]NIhh]gIh� �hj< pQh@] E]Zd<g<jQp<� jIZ E]Z] ]DWIj] EI[jg<Y ] I[jI[GQZI[j] G]h� � � � � � � � � � �

N<j]gIh E]O[QjQp]h I j<ZDKZ ]h [@] E]O[QjQp]h� YQO<G]h <] <dgI[GQv<G] [] GIhQO[� 
]Z]� � � � � � � � � � � � �

d<gjI GIjIgZQ[<[jI G] I[jI[GQZI[j] G< gIY<F@] I[jgI I[hQ[] I <dgI[GQv<OIZ� < dIhfkQh<� � � � � � � � � � � �

gI<YQv< kZ< E]Zk[QE<F@] GQgIj< E]Z <h dIhfkQh<h [< >gI< G< dhQE]Y]OQ< I EQL[EQ<h� � � � � � � � � � � � �

E]O[QjQp<h�<dYQE<G<h�=�IGkE<F@]���

�]g<Z hIYIEQ][<G]h <hdIEj]h YQO<G]h <] I[jI[GQZI[j] OIg<Y G]h N<j]gIh dIG<O_OQE]h� � � � � � � � � �

YQO<G]h <] GIhIZdI[P] <E<GLZQE]� d<g< ZI[hkg<g < dIgEIdF@] I[jgI ]h dIhfkQh<G]h�� � � � � � � � � � �

�hj<h <[>YQhIh N]g<Z Ihjgkjkg<G<h GI N]gZ< fkI d]hh<Z <krQYQ<g ] I[jI[GQZI[j] G<� � � � � � � � � � � �

gIY<F@] I[jgI dg]NIhh]gIh I <Yk[]h [] E][jIrj] G< ZI[j<YQG<GI <E<GLZQE<� Z]jQp<F@]�� � � � � � � � � � �

ZIZ_gQ<�I�E<gO<�E]O[QjQp<�[]�I[hQ[]�G]�GIhQO[��

�I[jgI ]h <hdIEj]h <D]gG<G]h� jIZ]h <h <NQgZ<FaIh YQO<G<h <]h IYIZI[j]h Z<Qh� � � � � � � � � � �

QZd]gj<[jIh G]h N<j]gIh dIG<O_OQE]h E]O[QjQp]h I [@] E]O[QjQp]h fkI <NIj<Z <� � � � � � � � � � �

<dgI[GQv<OIZ� +]hjIgQ]gZI[jI� N]Q gI<YQv<G< < ZI[hkg<F@] G]h <hdIEj]h Z<Qh� � � � � � � � �

QZd]gj<[jIh [] I[hQ[] G] GIhQO[� �hhI E][Wk[j] GI QZdgIhhaIh hkDWIjQp<h� pQ[EkY<G] <� � � � � � � � � � � �

N<j]gIh G< EQL[EQ< G< <dgI[GQv<OIZ� pQhj]h [] E][jIrj] G] I[hQ[] IZ GIhQO[� d]GIZ� � � � � � � � � � � � �

<dgIhI[j<g QZd]gj<[jIh d][j]h GI ZIYP]gQ<� j<[j] [< dg>jQE< Q[hjgkEQ][<Y G]h dg]NIhh]gIh� � � � � � � � � � �

GI GIhQO[ fk<[j] [<h Ihjg<jKOQ<h GI <dgI[GQv<OIZ G]h <Yk[]h� 
]ZdgII[GIg ] QZd<Ej]� � � � � � � � � � � �

GIhhIh N<j]gIh [< dIG<O]OQ< G] GIhQO[ d]g ZIQ] G< dIgEIdF@] GI <Yk[]h I dg]NIhh]gIh�� � � � � � � � � � � � � �

d]GI hIg kZ< j<gIN< GIjIgZQ[<[jI� 
]Z IhhIh G<G]h� dgIjI[GIhhI j]g[<g d]hhSpIY <� � � � � � � � � � � �

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÄ�

QGI[jQNQE<F@] GI >gI<h EgSjQE<h [< gIY<F@] I[hQ[]�<dgI[GQv<OIZ� < NQZ GI Ihjgkjkg<g� � � � � � � � � � �

Ihjg<jKOQ<h�E]Z�D<hI�IZ�Z]GIY]h�Q[hjgkEQ][<Qh�I�dg]EIhh]h�<dgQZ]g<G]h��

�hjI jg<D<YP] GI E]YIj< K < D<hI GIhjI IhjkG] fk<YQj<jQp]� D<hI<G] [< <p<YQ<F@] hkDWIjQp<� � � � � � � � � � � � � �

GI <hdIEj]h IhdIESNQE]h G< EQL[EQ< E]O[QjQp< IZ gIY<F@] = <dgI[GQv<OIZ IZ Ekgh]h GI� � � � � � � � � � � � �

GIhQO[� +<g< GIQr<g EY<g< < Ihjgkjkg<F@] jKE[QE< G]h jIZ<h� G<h <NQgZ<FaIh I N<j]gIh� � � � � � � � � � � � �

<p<YQ<G]h� <YKZ G< IhE<Y< GI ZI[hkg<F@]� N]g<Z EgQ<G<h j<DIY<h fkI Ihjgkjkg<Z <h� � � � � � � � � � � �

dIgOk[j<h�kjQYQv<G<h�[]�fkIhjQ][>gQ]��

�
��0IZ<h��hjgkjkg<G]h�G]h�-kIhjQ][>gQ]h�

!IZ_gQ<�

� 0<DIY< ÁÇ <dgIhI[j< <h <NQgZ<jQp<h <dgIhI[j<G<h <]h d<gjQEQd<[jIh G< dIhfkQh<� DIZ� � � � � � � � � � � �

E]Z] <h IhE<Y<h GI gIhd]hj<h� �hj<h <NQgZ<jQp<h h@] YQO<G<h <]h jIZ<h� E][PIEQZI[j]� � � � � � � � � � � �

dgKpQ]��EgQ<F@]�I�gIEkdIg<F@]�GI�ZIZ_gQ<h��

�

0���Ç���hjgkjkg<F@]�G<h�fkIhjaIh�G]h�fkIhjQ][>gQ]h��!IZ_gQ<��

0IZ<� �NQgZ<jQp<h� �hE<Y<�


][PIEQZI[j]�
+gKpQ]�

Ɣ $�I[hQ[]�INQE<v�K�<YE<[F<G]�E]ZIF<[G]�
E]Z�]�<Yk[]�IZ�ZI[jI��

Ɣ $�fkI�]h�dg]NIhh]gIh�N<vIZ�
dIG<O]OQE<ZI[jI�K�Z<Qh�Q[NYkI[jI�[<�
<dgI[GQv<OIZ�G]�fkI�]�E][PIEQZI[j]�
dgKpQ]�G]h�<Yk[]h��

Ɣ /I�]h�<Yk[]h�jQpIgIZ�E][PIEQZI[j]�dgKpQ]�
<dg]dgQ<G]��]�<dgI[GQv<G]�<E][jIEIg>�Z<Qh�
g<dQG<ZI[jI�I�dIgZ<[IEIg>�GI�Z<[IQg<�
Gkg<G]kg<��

¢�
Ɣ �k�<p<YQ]�]�E][PIEQZI[j]�dgKpQ]�G]�ZIk�

<Yk[]��gIY<EQ][<G]�<]�E][jImG]�I�jIZ<h�
dgIjI[GQG]h��[]�Q[SEQ]�G<h�GQhEQdYQ[<h��

Ɣ $h�dg]NIhh]gIh�<p<YQ<g<Z�ZIk�
E][PIEQZI[j]�dgKpQ]��gIY<EQ][<G]�<]�
E][jImG]�I�jIZ<h�dgIjI[GQG]h��[]�Q[SEQ]�G<h�
GQhEQdYQ[<h��

Ɣ 
][E]gG]�j]j<YZI[jI�
Ɣ 
][E]gG]�
Ɣ "Ikjg]�
Ɣ �QhE]gG]�
Ɣ �QhE]gG]�j]j<YZI[jI�

�
�
�
¢�

Ɣ "k[E<�
Ɣ .<g<ZI[jI�
Ɣ �gIfoI[jIZI[jI�
Ɣ /IZdgI�

�
�

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÅ�


gQ<F@]�GI�
!IZ_gQ<h�

Ɣ !IZ_gQ<h�h@]�]�gIhSGk]�G]�dI[h<ZI[j]��
Ɣ �h�GQNQEkYG<GIh�GIpIZ�hIg�EgQ<G<h�

Q[jI[EQ][<YZI[jI�dIY]h�dg]NIhh]gIh��d]gfkI�
I[p]YpIZ�kZ�dg]EIhh<ZI[j]�Z<Qh�
dg]Nk[G]�GI[jg]�G<h�E<d<EQG<GIh�G]�<Yk[]��

¢�
Ɣ $h�<Yk[]h�gI<OIZ�<�GQNQEkYG<GIh�I�GIh<NQ]h�

E]Z�kZ<�<D]gG<OIZ�Z<Gkg<�I�d]hQjQp<��
Ɣ $h�dg]NIhh]gIh�EgQ<g<Z�D][h�GIh<NQ]h�I�

GQNQEkYG<GIh�d<g<�ZIYP]g<g�ZIk�
GIhIZdI[P]�[]�<dgI[GQv<G]��

Ɣ 
][E]gG]�j]j<YZI[jI�
Ɣ 
][E]gG]�
Ɣ "Ikjg]�
Ɣ �QhE]gG]�
Ɣ �QhE]gG]�j]j<YZI[jI�

¢�
Ɣ "k[E<�
Ɣ .<g<ZI[jI�
Ɣ �gIfoI[jIZI[jI�
Ɣ /IZdgI�

.IEkdIg<F@]�
GI�!IZ_gQ<h�

Ɣ ��gI<YQv<F@]�GI�<jQpQG<GIh�gIY<EQ][<G<h�=�
gIEkdIg<F@]�I�gIEkdIg<F@]�G<�ZIZ_gQ<�K�
DI[KNQE<�d<g<�]�dg]EIhh]�GI�<dgI[GQv<G]��

Ɣ ��]gO<[Qv<F@]�<WkG<�[<�gIEkdIg<F@]��
Ɣ ��gIEkdIg<F@]�INQE<v�GIpI�YIp<g�jIZd]��

�
¢�

Ɣ 
][PIEIg�dg]d_hQj]�I�hQO[QNQE<G]�N<EQYQj<�<�
gIEkdIg<F@]��

Ɣ 
][E]gG]�j]j<YZI[jI�
Ɣ 
][E]gG]�
Ɣ "Ikjg]�
Ɣ �QhE]gG]�
Ɣ �QhE]gG]�j]j<YZI[jI�

¢�
Ɣ "k[E<�
Ɣ .<g<ZI[jI�
Ɣ �gIfoI[jIZI[jI�
Ɣ /IZdgI�

0$0� ��ÂÂ�-kIhjaIh�

�][jI���]�<kj]g��


<gO<�
]O[QjQp<�

� 0<DIY< ÁÈ <dgIhI[j< <h <NQgZ<jQp<h <dgIhI[j<G<h <]h d<gjQEQd<[jIh G< dIhfkQh<� DIZ� � � � � � � � � � � �

E]Z] <h IhE<Y<h GI gIhd]hj<h� �hj<h <NQgZ<jQp<h h@] YQO<G<h <]h jIZ<h� E<gO< E]O[QjQp< I� � � � � � � � � � � � � �

ZkYjQj<gIN<h��

0���È���hjgkjkg<F@]�G<h�fkIhjaIh�G]h�fkIhjQ][>gQ]h��
<gO<�
]O[QjQp<��

0IZ<� �NQgZ<jQp<h� �hE<Y<�


<gO<�
]O[QjQp<�
I�
!kYjQj<gIN<h�

Ɣ .I<YQv<g ZkYjQj<gIN<h Gkg<[jI ] IhjkG] d]GI� � � � � �
Ekhj<g Z<Qh jIZd] d<g< < gI<YQv<F@] GI� � � � � � �
GIjIgZQ[<G<�j<gIN<��

Ɣ .I<YQv<g ZkYjQj<gIN<h Gkg<[jI ] IhjkG] d]GI� � � � � �
QZd<Ej<g�[<�dIgN]gZ<[EI��

Ɣ �IpI�hI IpQj<g ZkYjQ j<gIN<h d<g< j<gIN<h� � � � � �
QZd]gj<[jIh��

Ɣ 
][E]gG]�
0]j<YZI[jI�

Ɣ 
][E]gG]�
Ɣ "Ikjg]�
Ɣ �QhE]gG]�
Ɣ �QhE]gG]�

0]j<YZI[jI�

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÆ�

!kYjQj<gIN<h� Ɣ �kg<[jI ZIk dIgS]G] GI IhjkG]� E]hjkZ]� � � � � �
gI<YQv<g�]kjg<h�<jQpQG<GIh��E]Z]��

ż YIg�I�I[pQ<g�ZI[h<OI[h�I�I�Z<QYh�
ż [<pIO<g�[<�Q[jIg[Ij�
ż [<pIO<g�[<h�gIGIh�h]EQ<Qh�
ż N<Y<g�<]�jIYIN][I�
ż pIg�pSGI]h�
ż IhEkj<g�ZmhQE<�

�
Ɣ "k[E<�
Ɣ .<g<ZI[jI�
Ɣ �gIfkI[jIZI[jI�
Ɣ /IZdgI�

0$0� ��ÁÅ�-kIhjaIh�

�][jI���]�<kj]g��

!]jQp<F@]�

� 0<DIY< ÁÉ <dgIhI[j< <h <NQgZ<jQp<h <dgIhI[j<G<h <]h d<gjQEQd<[jIh G< dIhfkQh<� � � � � � � � � � �

gINIgI[jIh�=�Z]jQp<F@]�<E<GLZQE<��DIZ�E]Z]�<h�IhE<Y<h�GI�gIhd]hj<h���

�

0���É���hjgkjkg<F@]�G<h�fkIhjaIh�G]h�fkIhjQ][>gQ]h��!]jQp<F@]��

0IZ<� -kIhjaIh� �hE<Y<�

�IhI[p]YpQZI[j]�GI�
<hdIEj]h�GI�
<kj]�GIjIgZQ[<F@]�
Gkg<[jI�]�Ekgh]��
�

Ɣ �kg<[jI�ZIk�Ekgh]��GIhI[p]YpQ��
Ɣ �kg<[jI�]�Ekgh]��[]jIQ�fkI�<�Z<Q]gQ<�G]h�

IhjkG<[jIh�I�E]YIO<h�GIhI[p]YpIk��
Ɣ �kg<[jI�]�Ekgh]��ZIkh�<Yk[]h�GIhI[p]YpIZ��

Â� /IZ�
GIhI[p]YpQZI[j]�

Ã� �IhI[p]YpQZI[j]�
�[h<jQhN<j_gQ]�

Ä� �IhI[p]YpQZI[j]�
h<jQhN<j_gQ]�

Å� �IhI[p]YpQZI[j]�

]ZdYIj]�

1jQYQv<F@]�GI�[]j<h��
gIE]ZdI[h<h�I�
IY]OQ]h�

Ɣ .IE]ZdI[h<h�I�[]j<h��h@]���N]g<Z�kh<G<h��
Ɣ �Y]OQ]h�h@]���N]g<Z�kh<G]h��

Â� "k[E<�kh<G]�
Ã� .<g<ZI[jI�kh<G]�
Ä� 1h<G]�

NgIfkI[jIZI[jI�
Å� /IZdgI�kh<G]�

+IgEIdF@]�GI�
GIEY<g<FaIh�
h]DgI�gIE]ZdI[h<h�I�
IY]OQ]h�

Ɣ +<g<�ZQZ��]h�INIQj]h�G]h�IhjSZkY]h�<hh]EQ<G]h�=h�
[]j<h�h@]�GI�Ekgj]�dg<v]��

Ɣ �h�[]j<h�d]GIZ�E<kh<g���E<kh<g�GIhZ]jQp<F@]��
Ɣ �h�[]j<h�h@]���N]g<Z�kh<G<h�IZ�j<gIN<h�

±ZI[]gIh±��
Ɣ $h�dg]NIhh]gIh�dg]Ekg<Z���dg]Ekg<Z�IpQj<g�<�

<dYQE<F@]�GI�[]j<h�I�DkhE<Z�I[E][jg<g�]kjg<h�
<YjIg[<jQp<h��

Ɣ �Y]OQ]h�h@]���hIZdgI�N]g<Z�hQ[EIg]h�I�
ZIgIEQG]h��

Ɣ ��YQ[Ok<OIZ�GI�E][jg]YI�K���N]Q�IpQj<G<�IZ�
IY]OQ]h��

Ɣ +g]EIhh]�I�IhN]gF]�h@]���N]g<Z�I[N<jQv<G]h��[@]�
P<DQYQG<GI��

Â� 
][E]gG]�
0]j<YZI[jI�

Ã� 
][E]gG]�
Ä� "Ikjg]�
Å� �QhE]gG]�
Æ� �QhE]gG]�0]j<YZI[jI�

�

0$0� ��ÂÃ�-kIhjaIh�
�][jI���]�<kj]g��

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÇ�

�

!I[j<YQG<GI��E<GLZQE<�

� 0<DIY< ÁÊ <dgIhI[j< <h <NQgZ<jQp<h <dgIhI[j<G<h <]h d<gjQEQd<[jIh G< dIhfkQh<� DIZ� � � � � � � � � � � �

E]Z] <h IhE<Y<h GI gIhd]hj<h� �hj<h <NQgZ<jQp<h h@] YQO<G<h <]h jIZ<h� ZI[j<YQG<GI� � � � � � � � � � � �

<E<GLZQE<� QZd<Ej] GI N<j]gIh [@] E]O[QjQp]h� GIhI[p]YpQZI[j] GI ZI[j<YQG<GI GI� � � � � � � � � �

EgIhEQZI[j]�I�hI[h<F@]�GI�dIgjI[EQZI[j]��

�

0���Ê���hjgkjkg<F@]�G<h�fkIhjaIh�G]h�fkIhjQ][>gQ]h��!I[j<YQG<GI�<E<GLZQE<��

0�!�� ���.!�0�6�/� !�����$����/
� ��

!�"0� ������
�
���!�
��

Ɣ !Q[P< P<DQYQG<GI I E]ZdIjL[EQ<� � � �
EgIhEIZ�E]Z�ZIk�IhN]gF]�INIjQp]��

Ɣ �k�dIgjI[F]�<�Ihh<�E]Zk[QG<GI��
Ɣ �hhI�jg<D<YP]�jIZ�p<Y]g�d<g<�ZQZ��
Ɣ �k�E][hQO]�hIg�DIZ�hkEIGQG]�[Qhh]��
Ɣ $ <dgI[GQv<G] hQO[QNQE<jQp] gIfkIg� � � �

IhN]gF]�E][Nkh@]�I�<jK�ZIhZ]�Igg]h��

Ɣ 
][E]gG]�j]j<YZI[jI�
Ɣ 
][E]gG]�
Ɣ "Ikjg]�
Ɣ �QhE]gG]�
Ɣ �QhE]gG]�j]j<YZI[jI�

�

�!+�
0$ ��� �
��0$.�/ "�$� �

$�"�0�6$/�

Ɣ 
][jIrj]�/]EQ]EkYjkg<Y�
Ɣ !I[j<YQG<GI��E<GLZQE<�
Ɣ �<DQYQG<GIh�/]EQ<Qh�
Ɣ +IghIpIg<[F<��E<GLZQE<�
Ɣ �hjg<jKOQ<h�GI��dgI[GQv<OIZ�
Ɣ 
]Zd]gj<ZI[j]��E<GLZQE]�
Ɣ 
<g<EjIgShjQE<h�+Ihh]<Qh�

Ɣ �Zd<Ej]��Yj]�
Ɣ �YOkZ��Zd<Ej]�
Ɣ "I[PkZ��Zd<Ej]�

��/�"6$ 6�"�$�
!�"0� ����� ��� �

.�/
�!�"0$�

Ɣ �hj<DIYIF<�<Yj]h�d<GgaIh�I�IrdIEj<jQp<h��
Ɣ �hj<DIYIF< ZIj<h <YE<[F>pIQh I GI Ekgj]� � � � � �

dg<v]��
Ɣ �]g[IF<�NIIGD<EX�hQO[QNQE<jQp]��
Ɣ �Y]OQI�E]Z�EkQG<G]��
Ɣ �[E]gd]gI�]��<Q[G<�[@]��

Ɣ 
][E]gG]�
Ɣ �QhE]gG]�

�

/�"/���$ ��� �
+�.0�"
�!�"0$�

Ɣ 0Ig hI[jQZI[j]h GI Q[EIgjIv<� ]k [@]� � � � � �
dIgjI[EQZI[j]��

Ɣ +g]Ekg<[G] <WkG< IhdIEQ<YQv<G< d<g<� � � �
Q[EIgjIv<�GI�dIgjI[EQZI[j]��

Ɣ �gIfkI[jIZI[jI�
Ɣ �YOkZ<h�pIvIh�
Ɣ "k[E<�

¢�
�

Ɣ /QZ�
Ɣ "@]�

0$0� ��ÂÊ�-1�/0(�/�

�][jI���]��kj]g��

�

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÈÈ�

Ä�Ã��8+�.�!�"0$/ �"�
���/� 0�/0� �� !�
�"�/!$/ �� ��/
.�!�"���$ +�.
�+0�6�� � � � � � � �

�!�
$"0�3�$/��$���/��"�

$h IrdIgQZI[j]h dQY]j] N]g<Z GIhI[p]YpQG]h d<g< jIhj<g < pQ<DQYQG<GI GI E][EIQj]h GI� � � � � � � � � � � �

GIhQO[� IZ <dYQE<FaIh GI Z]GIY]h W> Ihj<DIYIEQG]h dIY< GQhEgQZQ[<F@] dIgEIdjQp<� �hhQZ�� � � � � � � � � � �

]h ZIE<[QhZ]h <dgIhI[j<G]h [] j_dQE] Ã�Â� hIg@] jIhj<G]h IZ hQZkY<FaIh GI E][jImG]� � � � � � � � � � � �

GQhEQdYQ[<gIh G] GIhQO[� E]Z p<gQ>pIQh I Ogkd]h E][jg]YI fkI d]GIZ hIg GQgIEQ][<G]h <]h� � � � � � � � � � � � �

Q[GQE<G]gIh GI IrdIgjQhI ¥<dgIhI[j<G]h G] j_dQE] Ã�Ã I gIY<EQ][<G]h <]h N<j]gIh� � � � � � � � � � �

dIG<O_OQE]h E]O[QjQp]h G] j_dQE] Ã�Ä¦� ]k gINIgI[jIh <]h Q[GQE<G]gIh dIG<O_OQE]h [@]� � � � � � � � � � �

E]O[QjQp]h�¥j_dQE]�Ã�Å¦��

�

���rdIgQZI[j]�D<hI<G]�IZ���g<DQhE]h��I���²6±���QDh][��ÂÊÆÆ��

$ ]DWIjQp] G] IrdIgQZI[j] Ig< jIhj<g fk@] g>dQG] ]h hkWIQj]h d]GIgQ<Z GQhjQ[OkQg� � � � � � � � � � � �

jQd]Y]OQ<h N]gZ<Qh GI ZIhZ< N<ZSYQ<� �hj<h jQd]Y]OQ<h I hk<h gIdgIhI[j<FaIh pQhk<Qh hI� � � � � � � � � � � �

gINIgIZ E][EIQj]h GI dg]EIhh]h GI N<DgQE<F@] GI dg]Gkj]h Q[GkhjgQ<Qh� I h@] D<hI<G<h IZ� � � � � � � � � � � � �

¥0�$!+/$"� ÃÁÁÈ¦� �hjI IhjkG] kjQYQv]k IhjSZkY]h pQhk<Qh I N]Q <dYQE<G] < hkWIQj]h� � � � � � � � � � � �

GQNIgI[jIh E][N]gZI GIhEgQF@] <[jIgQ]g� IhjkG<[jIh GI GIhQO[ I YIQO]h� �hjIh� N]g<Z� � � � � � � � � � �

E][pQG<G]h < gIE][PIEIg d<GgaIh GI hIZIYP<[F< <d_h hIgIZ <dgIhI[j<G]h < kZ� � � � � � � � � � �

IhjSZkY] <Yp]�QZ<OIZ OkQ<� �d_h Ihh< Ird]hQF@] Q[QEQ<Y� fkI Gkg]k Æ hIOk[G]h� ]h� � � � � � � � � � � �

d<gjQEQd<[jIh N]g<Z E][pQG<G]h < QGI[jQNQE<g Å IYIZI[j]h pQhk<Qh hIZIYP<[jIh� GI[jgI ÃÁ� � � � � � � � � � �

QZ<OI[h <dgIhI[j<G<h < E<G< Ä hIOk[G]h� kZ< < kZ<� $ IrdIgQZI[j] gIdIjQ< IhjI� � � � � � � � � � � � �

dg]j]E]Y]�d]g�hIjI�hIhhaIh�]k�g]G<G<h��


]Z] p<gQ>pIQh <GQEQ][<G<h <] N]gZ<j] ]gQOQ[<Y G] IrdIgQZI[j]� jIZ]h E]Z] N<j]g GI� � � � � � � � � � � �

GIhj<fkI� < <khL[EQ< GI <pQh]h GI <EIgj] [<h g]G<G<h� �YKZ GIhjI� <YOk[h hkWIQj]h� � � � � � � � � � � � �

gI<YQv<g<Z ] IhjkG] E]Z dY<[QYP< QZdgIhh< IZ d<dIY� d]GI[G] EPIE<g <h hk<h gIhd]hj<h� � � � � � � � � � � � �

GI hIhhaIh <[jIgQ]gIh hQZkYj<[I<ZI[jI = IrIEkF@] GI kZ< g]G<G<� $kjg] Ogkd] GI� � � � � � � � � � � �

d<gjQEQd<[jIh gI<YQv]k < j<gIN< IZ N]gZkY>gQ] GQOQj<Y I� GQNIgI[jIZI[jI G] dgQZIQg] Ogkd]�� � � � � � � � � � � �

[@] jQ[P<Z <EIhh] =h hk<h gIhd]hj<h <[jIgQ]gIh� d]gKZ� [<h QZ<OI[h N]g<Z <GQEQ][<G]h� � � � � � � � � � � �
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+<g< N<vIg kZ< hQZkY<F@] D<hI<G< [] IrdIgQZI[j] E][GkvQG] d]g 
<gIs ¥ÃÁÂÅ¦� kZ<� � � � � � � � � � � �

pIgh@] gIGkvQG<� Z<Qh g>dQG<� Z<h E]Z ] ZIhZ] Og<k GI GQNQEkYG<GI I GI dg]Nk[GQG<GI� � � � � � � � � � � � � �
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ÂÇ SE][Ih fkI gIdgIhI[j<Z jQd]Y]OQ<h N]gZ<Qh GI dg]EIhh]h GI N<DgQE<F@] Q[GkhjgQ<Qh�� � � � � � � � � � �

�hh<h gIdgIhI[j<FaIh pQhk<Qh GI dg]EIhh]h GI Z<[kN<jkg< N]g<Z D<hI<G<h IZ 0P]Zdh][� � � � � � � � � � �
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SE][Ih gIdgIhI[j<Z Å jQd]Y]OQ<h GI E][hjgkF@] GI ]DWIj]h Q[GkhjgQ<Qh� hI[G]�� � � � � � � � � �
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� dgQZIQg< Ij<d< G] IrdIgQZI[j] K kZ< <p<YQ<F@] Q[QEQ<Y GI <dgIhI[j<F@] G]h ÂÇ SE][Ih�� � � � � � � � � � � � � �

IZ fkI E<G< d<gjQEQd<[jI Q[GQpQGk<YZI[jI� GIpI <hh]EQ<g E<G< QZ<OIZ gIdgIhI[j<jQp< <� � � � � � � � � � �

kZ< G<h fk<jg] N<ZSYQ<h jQd]Y_OQE<h� �d_h Ihh< <p<YQ<F@] Q[QEQ<Y� E<G< d<gjQEQd<[jI gI<YQv< Æ� � � � � � � � � � � � �

hIhhaIh GI IhjkG] E][jI[G] fk<jg] SE][Ih IZ E<G< hIhh@]� [] jIZd] fkI N]g [IEIhh>gQ]�� � � � � � � � � � � � � �
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gIE][PIEQZI[j] GI d<GgaIh pQhk<Qh hIgQ< h<jQhN<j]gQ<ZI[jI <YE<[F<G]� Z<h� j<ZDKZ�� � � � � � � � �

ZI[hkg<g ] QZd<Ej] GIhh<h <NQgZ<FaIh fkI� hIOk[G] < Nk[G<ZI[j<F@] jI_gQE<� jIgQ<Z <� � � � � � � � � � � �
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]Z ] ]DWIjQp] GI hQZkY<g kZ IrdIgQZI[j] hIZIYP<[jI <]h Z_GkY]h GI �IYYZ<[ ¥ÃÁÁÃ =� � � � � � � � � � � � � �

ÃÁÂÃ¦� N]g<Z kjQYQv<G<h <h QZ<OI[h GI Z]GIY<OIZ d<hh] < d<hh] G]h SE][Ih� � � � � � � � � � � �

gIdgIhI[j<jQp]h GI jQd]Y]OQ<h N]gZ<Qh GI dg]EIhh]h Q[GkhjgQ<Qh GI 0P]Zh][ ¥ÃÁÁÈ¦ G]� � � � � � � � � � �

IrdIgQZI[j] <[jIgQ]g� "IhjI E<h] IhdIESNQE]� d<g< E][hjgkF@] GI kZ< IrdIgQL[EQ< GI� � � � � � � � � � �

GQhEgQZQ[<F@] dIgEIdjQp< ZkYjQZ]G<Y� "IhjI IrdIgQZI[j]� <p<YQ<�hI < E<d<EQG<GI GI� � � � � � � � �

<hh]EQ<F@] I gIE][PIEQZI[j] GI p>gQ]h IYIZI[j]h pQhk<Qh hQZkYj?[I]h d<g< Q[GQE<F@]� � � � � � � � � �

E]ggIj< G< gIhd]hj<� �hhQZ� E<G< fkIhj@] <p<YQ<G<� <dgIhI[j<p< kZ d<hh] < d<hh] GI� � � � � � � � � � � � �

Z]GIY<OIZ Ä� fkI [@] gIpIY<p< <h Ij<d<h NQ[<Qh <]h hkWIQj]h <p<YQ<G]h� I h]YQEQj<p< <� � � � � � � � � � � � � �

Q[GQE<F@] GI fk<Y hIgQ< ] gIhkYj<G] G< Z]GIY<OIZ� GI[jgI Ç QZ<OI[h GQNIgI[jIh GI dIF<h� � � � � � � � � � � � � �

<E<D<G<h� �hj<h dIF<h <E<D<G<h hI jg<j<p<Z GI SE][Ih gIdgIhI[j<jQp]h GI E<jIO]gQ<h� � � � � � � � � � �

N]gZ<Qh G<h fk<jg] N<ZSYQ<h jQd]Y_OQE<h GI dg]EIhh]h dg]GkjQp]h Q[GkhjgQ<Qh� 0<ZDKZ N]Q� � � � � � � � � � �

h]YQEQj<G] <]h d<gjQEQd<[jIh fkI jI[j<hhIZ Q[GQE<g ] Z<Qh g>dQG] d]hhSpIY < gIhd]hj<�� � � � � � � � � � � �

<hhQZ fkI ] IhjSZkY] Ig< <dgIhI[j<G]� � dgQZIQg< Ij<d< G] IrdIgQZI[j] hI gINIgI < kZ� � � � � � � � � � � � � � �

jIhjI Q[QEQ<Y GI ÂÁ IhjSZkY]h� hIOkQG< GI Å hIhhaIh GI IhjkG] E]Z Æ QZ<OI[h GQNIgI[jIh� � � � � � � � � � � � � � �

d<g< E<G< hIhh@]� "<h hIhhaIh GI IhjkG]� ]h d<gjQEQd<[jIh gIEIDQ<Z kZ NIIGD<EX E]Z <� � � � � � � � � � � � � �

gIhd]hj< E]ggIj< <d_h E<G< jI[j<jQp< d]g fkIhj@]� �] NQ[<YQv<g <h fk<jg] hIFaIh GI IhjkG]�� � � � � � � � � � � � � �
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Q[N]gZ<FaIh E]YIj<G<h [] jIZd]� Q�I�� ZIGQ[G] ] <dg]pIQj<ZI[j] I QZd<Ej] G]h� � � � � � � � � � �

jgIQ[<ZI[j]h ¥dIgN]gZ<[EI¦ I� j<ZDKZ� ZIGQ[G] <h p<gQ<FaIh GI ZI[hkg<F@] GI� � � � � � � � � �

dIgEIdF@] IZ <hdIEj]h hkDWIjQp]h E]Z] < Z]jQp<F@] I < ZI[j<YQG<GI <E<GLZQE<� $h� � � � � � � � � � � �

Q[GQE<G]gIh GI Z]jQp<F@] I ZI[j<YQG<GI <E<GLZQE< kjQYQv<G]h GIgQp<Z�hI GI gINIgL[EQ<h� � � � � � � � � �

<dgIhI[j<G<h [< Nk[G<ZI[j<F@] jI_gQE<� hI[G] Æ <NQgZ<jQp<h fkI h@] E]Y]E<G<h E]Z]� � � � � � � � � � �

hQhjIZ< GI <kj]�<p<YQ<F@] IZ IhE<Y< GI E][E]gG?[EQ<� 1Z G]h Q[GQE<G]gIh GI Z]jQp<F@]� � � � � � � � � � � �

j<ZDKZ GQv gIhdIQj] <]h ]DWIjQp]h GI <dgI[GQv<OIZ� fkI� E]Z] <dgIhI[j<G] [< gIpQh@]� � � � � � � � � � � �

Q[QEQ<Y K kZ G]h IYIZI[j]h Z<Qh QZd]gj<[jIh d<g< ] hkEIhh] GI fk<YfkIg dg]WIj]� � � � � � � � � � � � �

dIG<O_OQE]� �YKZ GIhjI Q[GQE<G]g� <YOk[h Z_GkY]h N<vIZ kZ< <pIgQOk<F@] GI� � � � � � � � � �

<kj]�<p<YQ<F@] G]h ]DWIjQp]h IhdIESNQE]h GI E<G< E][jImG]� IZ fkI ]h d<gjQEQd<[jIh� � � � � � � � � � �

gIhd][GIZ GQgIj<ZI[jI E]Z °hQZ°� °[@]° ]k °j<YpIv° h]DgI < E<d<EQG<GI GI gI<YQv<g j<gIN<h� � � � � � � � � � � � �

]k gIE][PIEIg GIjIgZQ[<G]h E][jImG]h� �dI[<h <YOk[h d<gjQEQd<[jIh gIEIDIg<Z IZ� � � � � � � � �

<YOk[h G]h Z_GkY]h� IhjSZkY]h YQO<G]h = E][hjgkF@] GI kZ< ZI[j<YQG<GI <E<GLZQE< GI� � � � � � � � � � � �

EgIhEQZI[j] IZ gIY<F@] <]h jIZ<h� "IhjIh E<h]h� ] ]DWIjQp] N]Q GI ZIGQg ] QZd<Ej] GIhjI� � � � � � � � � � � � � � �

dg]EIGQZI[j] [< ZIYP]gQ< OIg<Y G]h gIhkYj<G]h GI dIgN]gZ<[EI� DIZ E]Z] [<� � � � � � � � � � �

E<d<EQG<GI GI <YjIg<g d]hQjQp<ZI[jI IhjI N<j]g [@] E]O[QjQp] G< dIG<O]OQ< [] GIhQO[� +]g� � � � � � � � � � � � �

NQZ� ]h d<gjQEQd<[jIh j<ZDKZ Ig<Z E][pQG<G]h < E][NQgZ<g hI gI<YQv<g<Z ]kjg<h j<gIN<h� � � � � � � � � � � �

hQZkYj<[I<ZI[jI =h hIhhaIh GI IhjkG]� E]Z < ZIj< GI pIgQNQE<g ] QZd<Ej] GI ZkYjQj<gIN<h� � � � � � � � � � � � � �

[]h�gIhkYj<G]h�GI�GIhIZdI[P]��

$h jgIQ[<ZI[j]h N]g<Z <dYQE<G]h D<hQE<ZI[jI IZ Gk<h Z]G<YQG<GIh� < GI dg>jQE< YQpgI I� � � � � � � � � � � � �

< GI IrIEkF@] N]gZ<j<G< I QGL[jQE< d<g< j]G]h ]h d<gjQEQd<[jIh� $ ]DWIjQp] Ig< pIgQNQE<g� � � � � � � � � � � � � �

hI < fk<[jQG<GI GI pIvIh IZ fkI ] Q[GQpSGk] Ig< Ird]hj] <]h jgIQ[<ZI[j]h� <NIj<p<� � � � � � � � � � � � � �

GQgIj<ZI[jI ]h Q[GQE<G]gIh OIg<Qh� hIW<Z IYIh E]O[QjQp]h ]k [@]� �Z <YOk[h G]h E<h]h ]h� � � � � � � � � � � � � �

Q[GQE<G]gIh EQj<G]h <[jIgQ]gZI[jI Ig<Z j<ZDKZ E]Y]E<G]h [<h hIhhaIh GI jgIQ[<ZI[j]�� � � � � � � � � �
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d<g< fkI dkGIhhI hIg <pIgQOk<G] < E<d<EQG<GI GI <YjIg<F@] Y][OQjkGQ[<YZI[jI [<� � � � � � � � � � �

IrIEkF@] G<h j<gIN<h� $h N]gZkY>gQ]h GI <p<YQ<F@] NQ[<Y� hIgpQ<Z GI D<hI E]Zd<g<jQp< d<g<� � � � � � � � � � � � �

ZI[hkg<g <h ZkG<[F<h ]DjQG<h [< dIgN]gZ<[EI� ZI[j<YQG<GI <E<GLZQE<� [SpIQh GI� � � � � � � � � �

Z]jQp<F@] I GIZ<Qh Q[GQE<G]gIh IhdIESNQE]h� /Ig@] <dgIhI[j<G]h ]h GIj<YPIh I p<gQ<FaIh� � � � � � � � � � �

IZ�E<G<�kZ�G]h�IrdIgQZI[j]h�E][GkvQG]h��<]�Y][O]�GIhjI�E<dSjkY]��

�I N]gZ< E]ZdYIZI[j<g� D<hI<G] [< gIpQh@] GI YQjIg<jkg< I [< Nk[G<ZI[j<F@] GI� � � � � � � � � � � �

E][EIQj]h jI_gQE]h� N]Q <G]j<G< kZ< <D]gG<OIZ GI E][hjgkF@] GI dg]j]E]Y]h GI dg>jQE<� � � � � � � � � � � �

GIYQDIg<G< d<g< jgIQ[<ZI[j] GI gIE][PIEQZI[j] I kjQYQv<F@] GI E][EIQj]h GI GIhQO[� � � � � � � � � � �

GI[jg] G]h G]Qh dgQZIQg]h <[]h G] Ekgh] gIOkY<g� �YKZ GQhh]� N]Q Ihjgkjkg<G] kZ< N]gZ<� � � � � � � � � � � � � �

GI E]ggIF@] <kj]Z>jQE< G<h <p<YQ<FaIh I IZ <YOk[h E<h]h j<ZDKZ []h jgIQ[<ZI[j]h GI� � � � � � � � � � � � �

E]Y]E<F@] GI IY]OQ]h gIGQOQG]h GI <E]gG] E]Z <h ]gQI[j<FaIh I[E][jg<G<h []h E<dSjkY]h� � � � � � � � � � � �

<[jIgQ]gIh DIZ E]Z] ] NIIGD<EX E]Z <h gIhd]hj<h E]ggIj<h� �Z hQjk<FaIh GQG>jQE<h� � � � � � � � � � � �

IhdIESNQE<h� <YKZ G< gIhd]hj< E]ggIj<� <YOkZ jQd] GI IhjSZkY] gIY<EQ][<G] =� � � � � � � � � � �

<kj]GIjIgZQ[<F@] ]k ZI[j<YQG<GI <E<GLZQE< Ig< <EgIhEI[j<G]� $h IY]OQ]h� fk<[G]� � � � � � � � �

kjQYQv<G]h [<h gIhd]hj<h <kj]Z>jQE<h G]h N]gZkY>gQ]h Ig<Z hIZdgI GIhjQ[<G]h <] IhN]gF]� � � � � � � � � � �

<] O<[P] GI <kj][]ZQ< I E]ZdIjL[EQ< <YKZ GI <Og<GIEQZI[j]h <] jIZd] GIGQE<G] d<g<� � � � � � � � � � � � �

<�<fkQhQF@]�G<fkIYI�E][PIEQZI[j]��

�

��7]gXhP]d�GI�!<jIgQ<Qh�[]��IhQO[�

$ dg]j]E]Y] GI dg>jQE< GIYQDIg<G< <dYQE<G] IZ q]gXhP]d GI I[hQ[] G]h E][EIQj]h GI� � � � � � � � � � � � �É

Z<jIgQ<Qh d<g< ] GIhQO[ N]Q E][hjQjkSG] IZ jgLh Og<[GIh Ij<d<h ]k Z_GkY]h� � dgQZIQg<� � � � � � � � � � � � � �

Ij<d< GQv gIhdIQj] < kZ< <p<YQ<F@] Q[QEQ<Y GIGQE<G< = ZIGQF@] GI E][PIEQZI[j] GI� � � � � � � � � � � � �

E][jImG]� E]Z ÇÆ d][j]h ]k fkIhjaIh� <YKZ GI kZ< <kj] <p<YQ<F@] hkDWIjQp< GI fkIhjaIh� � � � � � � � � � � � � �

YQO<G<h = Z]jQp<F@]� fkI h@] Ihjgkjkg<G<h IZ Æ Q[GQE<G]gIh� �YKZ GIhhIh Q[GQE<G]gIh GI� � � � � � � � � � � � �

Z]jQp<F@]� G]Qh Q[GQE<G]gIh Ihj@] GQgIj<ZI[jI YQO<G<h <]h ]DWIjQp]h GI <dgI[GQv<OIZ�� � � � � � � � � �

�Z gIY<F@] <]h Q[GQE<G]gIh GI Z]jQp<F@]� N]g<Z hIYIEQ][<G<h EQ[E] <NQgZ<jQp<h fkI� � � � � � � � � � �

É 
][EIQj] <dgIhI[j<G] [] 
<dSjkY] Â� fkI GQv gIhdIQj] <] jgIQ[<ZI[j] gIdIjQjQp] I GIGQE<G] < kZ jIZ< ]k� � � � � � � � � � � � � � � � � �
<jQpQG<GI� 6Qh< ] O<[P] GI IrdIgjQhI GI N]gZ< g>dQG< I INQEQI[jI� I Ihjgkjkg< ZkQj]h ZIE<[QhZ]h G<� � � � � � � � � � � � � � � �
GQhEgQZQ[<F@]�dIgEIdjQp<��¥�.�
//$"��ÂÊÊÊ¦�
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fk<[G] <dgIhI[j<G<h <]h d<gjQEQd<[jIh dIgZQjIZ < <kj] <p<YQ<F@] IZ kZ< IhE<Y< GI� � � � � � � � � � � �

 QXIgj ¥ÂÊÄÃ¦ fkI p<Q GI Â < Æ hI[G] Â < E][E]gG?[EQ< j]j<Y� jgLh < [Ikjg<YQG<GI EPIO<[G]� � � � � � � � � � � � � � � � �Ê

<] Æ [SpIY GI GQhE]gG?[EQ< j]j<Y� �Z gIY<F@] <]h ]DWIjQp]h GI <dgI[GQv<OIZ� <h dIgOk[j<h� � � � � � � � � � � � � �

N]g<Z E]Y]E<G<h E]Z gIhd]hj<h GI hQZ I [@]� �Y<h N]g<Z Ihjgkjkg<G<h GI N]gZ< DIZ� � � � � � � � � � � � � �

GQgIj< E][Ng][j<[G] ]h d<gjQEQd<[jIh hI h<DQ<Z <d][j<g GIjIgZQ[<G]h E][jImG]h ]k� � � � � � � � � �

GQNIgI[EQ<g�jQd]h�GI�Z<jIgQ<Qh��d]g�IrIZdY]��I�j]j<YQv<g<Z�ÃÁ�d][j]h���

� hIOk[G< N<hI G< IrdIgQZI[j<F@] GQv gIhdIQj] <] jgIQ[<ZI[j]� "IhjI E<h]� � � � � � � � � � �

IhdIEQNQE<ZI[jI� ]h jgIQ[<ZI[j]h N]g<Z gI<YQv<G]h IZ fk<jg] hIFaIh GQpQGQG<h d]g jIZ<h� � � � � � � � � � �

hI[G]� <hdIEj]h Q[jg]Gkj_gQ]h GI Z<jIgQ<Qh E]Z ÃÄ fkIhjaIh� <hdIEj]h GI dg]GkF@] E]Z� � � � � � � � � � � �

ÂÊ fkIhjaIh� GIhI[p]YpQZI[j]h gIEI[jIh IZ Z<jIgQ<Qh E]Z ÂÆ fkIhjaIh I� d]g NQZ�� � � � � � � � � � � �

QZd<Ej] <ZDQI[j<Y [< dg]GkF@] GI Z<jIgQ<Qh E]Z É fkIhjaIh� "]j<�hI I[j@] fkI ]� � � � � � � � � � � � �

jgIQ[<ZI[j] ]NIgIEI <]h d<gjQEQd<[jIh < ]d]gjk[QG<GI GI gIpQh<g < ÇÆ fkIhjaIh fkI h@]� � � � � � � � � � � � �

]h ZIGQG]gIh GI GIhIZdI[P] <dgIhI[j<G]h [< <p<YQ<F@] Q[QEQ<Y I fkI� j<ZDKZ� N<g@]� � � � � � � � � � � �

d<gjI G< <p<YQ<F@] NQ[<Y� �YKZ GQhj]� E<G< kZ G]h Å Z_GkY]h GI jgIQ[<ZI[j] ]NIgIEI <]h� � � � � � � � � � � � � � �

d<gjQEQd<[jIh < ]d]gjk[QG<GI GI gIY<j<g < gI<YQv<F@] ]k [@] GI ZkYjQj<gIN<h Gkg<[jI <h� � � � � � � � � � � � �

hIhhaIh GI IhjkG]� "IhjI dgQZIQg] IrdIgQZI[j] <dI[<h fkIhjaIh NIEP<G<h GI ZmYjQdY<� � � � � � � � � � �

IhE]YP< N]g<Z kjQYQv<G<h� � Z<Q]gQ< GIY<h <dgIhI[j<p<Z E]Z] ]dFaIh ]h Ogkd]h GI� � � � � � � � � � � �

Z<jIgQ<Qh ]k jQd]h IhdIESNQE]h GI hkDE<jIO]gQ<h GI[jg] G]h Og<[GIh Ogkd]h GI Z<jIgQ<Qh�� � � � � � � � � � � �

�I N]gZ< E]ZdYIZI[j<g� <h ]kjg<h fkIhjaIh <dgIhI[j<p<Z <NQgZ<FaIh h]DgI Z<jIgQ<Qh� � � � � � � � � �

fkI dIgZQjQ<Z < IhE]YP< GI pIgG<GIQg] ]k N<Yh]� �kg<[jI j]G]h ]h jgIQ[<ZI[j]h�� � � � � � � � � � � �

Q[GIdI[GI[jI G] <EIgj] ]k Igg]� E<G< d<gjQEQd<[jI pQ< ]DgQO<j]gQ<ZI[jI < gIhd]hj<� � � � � � � � � � �

E]ggIj< G< fkIhj@] <[jIh GI d]GIg d<hh<g = NgI[jI� � <p<YQ<F@] NQ[<Y� d]g hk< pIv� fkI K <� � � � � � � � � � � � � � � � � �

mYjQZ< Ij<d< G] IrdIgQZI[j]� jIZ Ihjgkjkg< QGL[jQE< = <p<YQ<F@] Q[QEQ<Y� E]Z ]h ZIhZ]h� � � � � � � � � � � � �

ZIGQG]gIh GI dIgN]gZ<[EI� GI Z]jQp<F@] I GI ]DWIjQp]h GI <dgI[GQv<OIZ� �hjIh Z_GkY]h� � � � � � � � � � � �

N]g<Z Ihjgkjkg<G]h kh<[G] NIgg<ZI[j<h GQOQj<Qh GI E][hjgkF@] GI N]gZkY>gQ]h� �hh<h� � � � � � � � � �

NIgg<ZI[j<h dIgZQjIZ < E]YIj< I ]gO<[Qv<F@] g>dQG< G]h G<G]h <YKZ G< d]hhQDQYQG<GI GI� � � � � � � � � � � � �

Ê �0Qd] GI IhE<Y< GI gIhd]hj< dhQE]ZKjgQE< kh<G< P<DQjk<YZI[jI IZ fkIhjQ][>gQ]h� I K < IhE<Y< Z<Qh kh<G<� � � � � � � � � � � � � � � � �
IZ dIhfkQh<h GI ]dQ[Q@]� �] gIhd][GIgIZ < kZ fkIhjQ][>gQ] D<hI<G] [Ihj< IhE<Y<� ]h dIgOk[j<G]h� � � � � � � � � � � � � �
IhdIEQNQE<Z�hIk�[SpIY�GI�E][E]gG?[EQ<�E]Z�kZ<�<NQgZ<F@]��¥ ���.0��ÂÊÄÃ¦�
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kh] GI G<G]h Ird]gj<G]h IZ N]gZ<j] ±
/6± d<g< dY<[QYP<h fkI dIgZQjIZ <D]gG<OIZ GI� � � � � � � � � � � � �

<[>YQhI�GQNIgI[EQ<G<h��

�d_h < gI<YQv<F@] G] IrdIgQZI[j] YQO<G] < E][EIQj]h GI Z<jIgQ<Qh� fkI E][NQOkg<p<�hI� � � � � � � � � � � �

E]Z] kZ Z_GkY] Q[jg]Gkj_gQ] d<g< jIhjI Q[QEQ<Y G] dg]j]E]Y]� N]g<Z GIhI[p]YpQG]h ]h� � � � � � � � � � � �

Z_GkY]h GI dg]EIhh]h GI N<DgQE<F@]� �hjIh� <dIh<g GI hIgIZ Z<Qh <ZdY]h I� � � � � � � � � � � �

<dg]Nk[G<G]h� Z<[jQ[P<Z < Ihjgkjkg< D>hQE< GI N]gZkY>gQ]h Q[QEQ<Qh� jgIQ[<ZI[j]h I� � � � � � � � � �

N]gZkY>gQ]h NQ[<Qh� �YKZ GQhh]� ]h Z_GkY]h dIgZQjQ<Z kZ< pIgQNQE<F@] Y][OQjkGQ[<Y G<� � � � � � � � � � �

<dgI[GQv<OIZ I jIhj<p< GQNIgI[jIh p<gQ>pIQh� E]Z] < E]Zd<g<F@] GI IhjSZkY]h pQhk<Qh� � � � � � � � � � �

GQpIgh]h�E][jI[G]�<�ZIhZ<�Q[N]gZ<F@]��

�

��!_GkY]h�GI�+g]EIhh]h�GI��<DgQE<F@]�d<g<��IhQO[Igh�

$h Z_GkY]h GI I[hQ[] GI E][EIQj]h GI dg]EIhh]h GI N<DgQE<F@] d<g< GIhQO[Igh K kZ� � � � � � � � � � � � � �

IrdIgQZI[j] DIZ Z<Qh <ZdY] fkI ] IrdIgQZI[j] <[jIgQ]g� �dIh<g G< Ihjgkjkg< hIg� � � � � � � � � � � �

d<gIEQG<� < fk<[jQG<GI I < p<gQIG<GI GI E][jImG]h K DIZ Z<Q]g� E][j<[G] E]Z hIQh� � � � � � � � � � � � � �

GQNIgI[jIh Z_GkY]h j]j<YQv<[G] ÂÉ Ij<d<h [] j]j<Y� 
<G< Z_GkY] E][j<p< E]Z kZ� � � � � � � � � � � �

N]gZkY>gQ] GI <p<YQ<F@] Q[QEQ<Y� kZ N]gZkY>gQ] GI jgIQ[<ZI[j] fkI d]GQ< hIg gI<YQv<G]� � � � � � � � � � � �

Q[mZIg<h�pIvIh�I��d]g�NQZ��kZ�N]gZkY>gQ]�NQ[<Y�GI�<p<YQ<F@]�OIg<Y���

$ dgQZIQg] Z_GkY] hI gINIgQ< =h E<jIO]gQ<h GI dg]EIhh]h GI N<DgQE<F@] Q[GkhjgQ<Y E]Z]� � � � � � � � � � � � �

EQj<G<h IZ 0P]Zdh][ ¥ÃÁÁÈ¦� $ hIOk[G] Z_GkY] GQv gIhdIQj] = QGI[jQNQE<F@] GI ÂÉ� � � � � � � � � � � � �

GQNIgI[jIh dg]EIhh]h GI E][N]gZ<F@]� $ jIgEIQg] Z_GkY]� =h EY<hhQNQE<FaIh G]h dg]EIhh]h� � � � � � � � � � �

Q[GkhjgQ<Qh I� ] fk<gj] GQv gIhdIQj] =h hkDE<jIO]gQ<h GI dg]EIhh]h GI N<DgQE<F@] E]Z]� � � � � � � � � � � � �

Q[GQE<G]h IZ  INjIgQ ¥ÃÁÂÅ¦� 
]Z] GIhj<fkI [Ihj< <dYQE<F@]� jIZ]h < IrIEkF@] G]� � � � � � � � � � � �

fk<gj]� fkQ[j] I hIrj] Z_GkY]h fkI jg<j<Z G] gIE][PIEQZI[j] dgIEQh] GI dg]EIhh]h� � � � � � � � � � � �

Q[GkhjgQ<Qh� $h jgLh Z_GkY]h jLZ Ihjgkjkg<h QGL[jQE<h IZ hk< <p<YQ<F@] Q[QEQ<Y� [] hIk� � � � � � � � � � � � �

jgIQ[<ZI[j]� I [< hk< <p<YQ<F@] NQ[<Y� +]gKZ� ] d][j] GI GIhj<fkI hI G> []h IhjSZkY]h� � � � � � � � � � � � � � �

kjQYQv<G]h� d]Qh ] dgQZIQg] GIYIh kjQYQv< GI jIrj]h I GIhEgQFaIh h]DgI ]h dg]EIhh]h� � � � � � � � � � � � �

Q[GkhjgQ<Qh� ] hIOk[G] <dgIhI[j< QZ<OI[h GI dg]Gkj]h dg]GkvQG]h E]Z ]h gINIgQG]h� � � � � � � � � � �

dg]EIhh]h I d]g NQZ� ] jIgEIQg] <dgIhI[j< ]gO<[]Og<Z<h I QZ<OI[h IrdYQE<jQp<h G]� � � � � � � � � � � �
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Nk[EQ][<ZI[j] G]h dg]EIhh]h� �hhQZ� < EgQ<F@] GIhhIh jgLh Z_GkY]h jIZ E]Z] ]DWIjQp]� � � � � � � � � � � �

ZIGQg ] QZd<Ej] GI GQNIgI[jIh IhjSZkY]h [< <hhQZQY<F@] GI E][EIQj]h IZ GIhQO[� [IhhI� � � � � � � � � � � � �

E<h] ] gIE][PIEQZI[j] I ZIZ]gQv<F@] GI ÃÁ dg]EIhh]h GQNIgI[jIh GI N<DgQE<F@]� � � � � � � � � � �

Q[GkhjgQ<Y��

�[GIdI[GI[jIZI[jI G]h E][jImG]h d<g< E<G< Z_GkY] ] dgQZIQg] N]gZkY>gQ] N<vQ< <� � � � � � � � � � �

ZIGQF@] Q[QEQ<Y G] E][PIEQZI[j] G]h d<gjQEQd<[jIh h]DgI ] jIZ<� j<ZDKZ dIgZQjI <� � � � � � � � � � � �

<kj]<p<YQ<F@] I ZI[hkg<F@] GI Z]jQp<F@]� �YKZ GQhh]� ] N]gZkY>gQ] j<ZDKZ ]NIgIEQ< <� � � � � � � � � � � �

<p<YQ<F@] GI d]hQEQ][<ZI[j] G]h hkWIQj]h h]DgI ]h ]DWIjQp]h GI <dgI[GQv<OIZ� "]h� � � � � � � � � � �

jgIQ[<ZI[j]h� d]g hk< pIv� <YKZ G< ZIGQF@] GI d][jk<F@] ]k dIgN]gZ<[EI ]h hkWIQj]h� � � � � � � � � � � � �

j<ZDKZ Ig<Z E][pQG<G]h < gIY<j<g < gI<YQv<F@] GI ]kjg<h <jQpQG<GIh I ZkYjQj<gIN<h� � � � � � � � � � � �

Gkg<[jI <h hIhhaIh GI IhjkG]� E]Z] [] IrdIgQZI[j] <[jIgQ]g� $h Z_GkY]h NQ[<Qh�� � � � � � � � � � � �

GQNIgI[jIZI[jI�ZIGQ<Z <YKZ G] O<[P] GI dIgN]gZ<[EI� j]G]h ]h gIfkQhQj]h E][jQG]h [<� � � � � � � � � � �

<p<YQ<F@] Q[QEQ<Y� dIgZQjQ[G] < E]Zd<g<F@] G]h Q[GQE<G]gIh GI Z]jQp<F@] I GI ]DWIjQp]h� � � � � � � � � � � �

GI�<dgI[GQv<OIZ��

�


�!$$
�GI�
][EIQj]h�IZ�!]GIY<OIZ�0gQGQZI[hQ][<Y��QOQj<Y�
���d<g<��IhQO[Igh�

$ jIgEIQg] N]gZ<j] GI <dYQE<F@] G] dg]j]E]Y] d<g< O<[P] GI IrdIgjQhI IZ GIhQO[� N]Q� � � � � � � � � � � � � �

IrIEkj<G] IZ N]gZ<j] GI !$$
� .I<YQv<G] d]g GQpIgh]h IhjkG<[jIh G] dg]Og<Z< GI� � � � � � � � � � � �

Q[jIgE?ZDQ] G< k[QpIghQG<GI� <YKZ GI IhjkG<[jIh Ihjg<[OIQg]h� IhjIh Z_GkY]h hI� � � � � � � � � �

GQNIgI[EQ<Z d]g Ihj<DIYIEIg IZ kZ< E][GQF@] GI E]ZdYIZI[j<gQG<GI < <kY<h� � � � � � � � � �

Ihjgkjkg<G<h�G]h�E][EIQj]h�YQO<G]h�<]�jIZ<�G]�Ekgh]��

$ dgQZIQg] Z_GkY]� <dgIhI[j< ]h EQ[E] Q[GQE<G]gIh GI Z]jQp<F@] <YKZ GI GQgIjgQvIh OIg<Qh� � � � � � � � � � � � �

G] Ekgh] I <dgIhI[j<F@] G] E][jImG]� Q[hjgkj]g� IjE� $ hIOk[G] Z_GkY] fkI j<ZDKZ� � � � � � � � � � � � �

E][jQ[P< <dI[<h kZ N]gZkY>gQ]� <dgIhI[j< ]h E][EIQj]h Q[jg]Gkj_gQ]h IZ N]gZ<j]h GI� � � � � � � � � � �

jIrj]h� QZ<OI[h I pSGI]h� $ jIgEIQg] Z_GkY]� <YKZ GI E][jImG] GI <kY<� E][jQ[P< kZ� � � � � � � � � � � � � �

N]gZkY>gQ] fkI <p<YQ<p< ÂÂ d][j]h YQO<G]h < E][PIEQZI[j]h GI E][EIQj]h D>hQE]h GI� � � � � � � � � � � �

Z]GIY<OIZ Ä�� 0]G<h Ihj<h fkIhjaIh Ig<Z GI ZmYjQdY< IhE]YP<� EkW<h gIhd]hj<h d]hhSpIQh� � � � � � � � � � � �

Ig<Z�]h�E][EIQj]h�GI�Z]GIY<OIZ�<�hIgIZ�<dgII[GQG]h�[IhjI�Z_GkY]��
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$ fk<gj] Z_GkY]� <dgIhI[j<p< E][EIQj]h Q[jIgZIGQ>gQ]h GI Z]GIY<OIZ Ä� E]Z]� � � � � � � � � �

E][jImG] GI <kY< IZ QZ<OI[h� jIrj]� I pSGI]h� <YKZ GI ZIGQg < <hhQZQY<F@] GI ÂÇ� � � � � � � � � � � � � � �

E][EIQj]h YQO<G]h < IhhI jIZ<� �hj<h ÂÇ fkIhjaIh j<ZDKZ Ig<Z GI ZmYjQdY< IhE]YP<� E]Z]� � � � � � � � � � � � � �

]�Z_GkY]�<[jIgQ]g���

$ fkQ[j] Z_GkY] <dgIhI[j<p< ] N]gZkY>gQ] GI jgIQ[<ZI[j] fkI <YKZ GI <p<YQ<g� < E<G<� � � � � � � � � � � � � �

IrIEkF@]� < dIgN]gZ<[EI G] d<gjQEQd<[jI� <p<YQ<p< ]h ÂÂ E][EIQj]h D>hQE]h� ]h ÂÇ� � � � � � � � � � � �

E][EIQj]h Q[jIgZIGQ>gQ]h� <EgIhEI[j<p< fkIhjaIh <DIgj<h gINYIrQp<h h]DgI Z<[IQg<h� � � � � � � �

GQNIgI[jIh GI gIh]YpIg Z]GIY<OI[h GI dIF<h <dgIhI[j<G<h� I dg]dk[P< < IrIEkF@] dg>jQE<� � � � � � � � � � � �

GI IrIgESEQ]h� �hjI Z_GkY] GI jgIQ[<ZI[j]� j<ZDKZ GIQr<p< Ihd<F] d<g< fkI ]h� � � � � � � � � � � �

d<gjQEQd<[jIh dkGIhhIZ gIY<j<g < IrIEkF@] GI ]kjg<h j<gIN<h hQZkYj?[I<h =h hIhhaIh GI� � � � � � � � � � � �

IhjkG] I� <Q[G<� <dgIhI[j<p< EQ[E] fkIhjaIh d<g< <kj]<p<YQ<F@] G< ZI[j<YQG<GI� � � � � � � � � �

<E<GLZQE< G]h d<gjQEQd<[jIh� "]h Ogkd] GI d<gjQEQd<[jIh YIQO]h� N]g<Z Q[hIgQG]h []h� � � � � � � � � � �

jgIQ[<ZI[j]h� IhjSZkY]h E]Z <NQgZ<FaIh d<g< ZIYP]gQ< GI ZI[j<YQG<GI <E<GLZQE<� �hj<h� � � � � � � � � �

Q[hIgFaIh�[@]�Ihj@]�dgIhI[jIh�[]h�jgIQ[<ZI[j]h�GI�IhjkG<[jIh�GI�GIhQO[��

�Q[<YQv<[G]� ] hIrj] I mYjQZ] Z_GkY] E][j<p< E]Z kZ N]gZkY>gQ] fkI E][jQ[P< j]G<h <h� � � � � � � � � � � � � �

fkIhjaIh GI GIhIZdI[P] G]h Z_GkY]h <[jIgQ]gIh� <YKZ GI dIgZQjQg < <p<YQ<F@] NQ[<Y G]h� � � � � � � � � � � � �

Q[GQE<G]gIh GI Z]jQp<F@]� G]h Q[GQE<G]gIh GI ZI[j<YQG<GI <E<GLZQE<� GI IrIEkF@] GI� � � � � � � � � � �

ZkYjQj<gIN<h I <Q[G< dIgZQjQk <]h <Yk[]h ] I[pQ] ]k kdY]<G G]h <gfkQp]h GI dg>jQE< GI� � � � � � � � � � � � � � �

Z]GIY<OIZ��

�

��+g]j]E]Y]h�GI�0gIQ[<ZI[j]�<dYQE<G]h�IZ�/<Y<�GI��kY<�

� fk<gj< I mYjQZ< Z]G<YQG<GI GI <dYQE<F@] G]h dg]j]E]Y]h IZ hQjk<FaIh gI<Qh GI I[hQ[]� � � � � � � � � � � � � �

GI GIhQO[� Ihj> gIY<EQ][<G< = jgIQ[<ZI[j]h g>dQG]h GI[jg] GI h<Y< GI <kY< IZ <p<YQ<FaIh� � � � � � � � � � � � � �

GI E][PIEQZI[j] GI Z<jIgQ<Qh I dg]EIhh]h GI N<DgQE<F@]� �hhQZ� ] dg]j]E]Y] N]Q <G<dj<G]� � � � � � � � � � � � �

d<g< ] jgIQ[<ZI[j] GI IhjkG<[jIh GI GIhQO[� E]Z E][PIEQZI[j]h D>hQE]h I� � � � � � � � � � �

Q[jIgZIGQ>gQ]h GI[jg] G] Ekgh] N]gZ<Y� I� IZ hQjk<FaIh GI <p<YQ<F@] G< GQhEQdYQ[<� �I� � � � � � � � � � � � �

N]gZ< OIg<Y� IhjIh Z_GkY]h hIOkQg<Z ]h ]DWIjQp]h GI <dgI[GQv<OIZ� ]h E][jImG]h� I <� � � � � � � � � � � � �

<D]gG<OIZ GI <p<YQ<F@] G] dg]NIhh]g G< GQhEQdYQ[<� ]NIgIEI[G] kZ< hQjk<F@] GQNIgI[EQ<G<� � � � � � � � � � �
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I fkI jIhj<p< ] dg]j]E]Y] G] d][j] GI pQhj< GI ]kjg] dg]NIhh]g fkI [@] K ] dIhfkQh<G]g I� � � � � � � � � � � � � � � � � �

QGI<YQv<G]g�G]�dg]EIhh]��

"Ihj< <dYQE<F@] N]g<Z GIhI[p]YpQG]h EQ[E] GQNIgI[jIh Z_GkY]h <] Y][O] G] hIZIhjgI� � � � � � � � � � �

YIjQp]� $ dgQZIQg]� hIOk[G] I jIgEIQg] Z_GkY]h GQvQ<Z gIhdIQj] gIhdIEjQp<ZI[jI <� � � � � � � � � � �

E][jImG]h YQO<G]h = d]YSZIg]h� Z<jIgQ<Qh ZIj>YQE]h I d]g NQZ� Z<jIgQ<Qh [<jkg<Qh I� � � � � � � � � � � �

EIg?ZQE]h� �hjIh jgLh Z_GkY]h Ig<Z GQpQGQG]h IZ jgLh N]gZkY>gQ]h� $ dgQZIQg] N]gZkY>gQ]� � � � � � � � � � � �

E][jQ[P< < <p<YQ<F@] G< GQhEQdYQ[<� E][N]gZI Ihjgkjkg<G< dIY] dg]NIhh]g� $ hIOk[G] Ig<� � � � � � � � � � � �

kZ jgIQ[<ZI[j] Z][j<G] < d<gjQg GI d<gjI G<h fkIhjaIh <dgIhI[j<G<h [< <p<YQ<F@] I Ig<� � � � � � � � � � � � � �

gI<YQv<G] Y]O] <d_h < dgQZIQg< Ij<d<� �Id]Qh GI gI<YQv<g kZ< j<gIN< d<g< YQZdIv< GI E<gO<� � � � � � � � � � � � � � �

E]O[QjQp< I ZIZ_gQ< gIEI[jI� ]h <Yk[]h Ig<Z E][pQG<G]h < gIdIjQg < ZIhZ< <p<YQ<F@]� � � � � � � � � � � � �

Q[QEQ<Y G< GQhEQdYQ[<� d]gKZ� <O]g< G]j<G]h G] E][PIEQZI[j] <EkZkY<G] G] jgIQ[<ZI[j]� � � � � � � � � � �

GI dg>jQE< GIYQDIg<G<� "] E<h] G< <p<YQ<F@] GI E][PIEQZI[j] h]DgI Z<jIgQ<Qh ZIj>YQE]h�� � � � � � � � � � � �

IhdIEQNQE<ZI[jI� < IrIEkF@] N]Q NIQj< IZ d<dIY� ]k hIW<� GQNIgI[jIZI[jI G]h ]kjg]h� � � � � � � � � � � �

N]gZkY>gQ]h fkI Ig<Z j]j<YZI[jI GQOQj<Qh� �dIh<g G< Z<Q]g YI[jQG@] d<g< j<DkY<F@] G]h� � � � � � � � � � � �

gIhkYj<G]h I <[>YQhI G]h G<G]h Ihh< Ij<d<� N]Q QZd]gj<[jI jIhj<g < <dYQE<DQYQG<GI G]� � � � � � � � � � � � �

dg]j]E]Y] IZ hQjk<FaIh IhdIESNQE<h� ][GI <h jIE[]Y]OQ<h GQOQj<Qh [@] dkGIhhIZ hIg� � � � � � � � � � �
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G]ZS[Q] G]h <hdIEj]h jKE[QE]h G] E][jImG] G] Ekgh]� K ] m[QE] IYIZI[j] fkI [k[E< N]Q� � � � � � � � � � � � � � �

dIgEIDQG]�E]Z]�±[k[E<�GIhI[p]YpQG]±�dIY]h�hkWIQj]h��

1jQYQv<G<h E]Z] gIEkgh] jKE[QE]� fkI <WkG< < QZdIGQg fkI ]h gIhkYj<G]h dIgEIdjQp]h G]� � � � � � � � � � � � �

IhjkG] hIW<Z GQgIEQ][<G]h <dI[<h dIY< hkDWIjQpQG<GI I <kj]dIgEIdF@] G]h hkWIQj]h� � � � � � � � � �

I[p]YpQG]h� fkIhjaIh GQgIEQ][<G<h = <p<YQ<F@] d]g d<gIh d]GIZ hIg kh<G<h E]Z] kZ<� � � � � � � � � � � �

Z<[IQg< GI I[jI[GIg ] GIhIZdI[P] gI<Y G]h <Yk[]h� -k<[G] ]h <Yk[]h hI <p<YQ<Z� IYIh� � � � � � � � � � � � � �

]dQ[<Z h]DgI hk< IrdIgQL[EQ< I j<ZDKZ h]DgI kZ< <D]gG<OIZ IO]EL[jgQE<� �] <p<YQ<g� � � � � � � � � � � �
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!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÂÃ�

E]YIO<h� d]g hk< pIv� < <p<YQ<F@] hI GQgQOI < kZ [mZIg] Z<Q]g GI Q[GQpSGk]h� I Ihj<DIYIEI� � � � � � � � � � � � � � � �

kZ< ZKGQ< ZkQj] Z<Qh gIYIp<[jI d<g< ] IhjkG] IZ fkIhj@]� �hhQZ� dIgEIDI�hI fkI K� � � � � � � � � � � � � �

[IEIhh>gQ] ZIYP]g<g < E]Zk[QE<F@] GI p<Y]gIh QZd]gj<[jIh d<g< ] Ogkd] IhjkG<G]� []� � � � � � � � � � � �

fkI hI gINIgI = E]ZdgII[h@] G] ]DWIjQp] I hQO[QNQE<G] G<h <jQpQG<GIh I E][PIEQZI[j]h� � � � � � � � � � � � �

d<hh<G]h ��[]h Ekgh]h GI GIhQO[ <p<YQ<G]h� �Q[G<� <dI[<h ] Q[GQE<G]g GI E][Ir@]� � � � � � � � � � � �

Q[jIgdIhh]<Y hI Z<[jIpI dg_rQZ] <] gIhkYj<G] <[jIgQ]g� I� j]G]h ]h GIZ<Qh hkOIgIZ kZ<� � � � � � � � � � � � �

<p<YQ<F@] gkQZ IZ gIY<F@] <] GIhI[p]YpQZI[j] G]h GIZ<Qh QjI[h <p<YQ<G]h� �YKZ G<� � � � � � � � � � � �

E][Ir@] Q[jIgdIhh]<Y� dg<jQE<ZI[jI Q[<YjIg<G<� < dIgEIdF@] G]h <Yk[]h G]h ]kjg]h jgLh� � � � � � � � � � �

j_dQE]h N]Q ZkQj] dQ]g� E]Z kZ< dIgEIdF@] GI Z<k GIhI[p]YpQZI[j]� E]Z kZ< ZKGQ< GI� � � � � � � � � � � � � �

dg]rQZQG<GI�d<g<�ÆÁÚ��

� dIgEIdF@] G]h dg]NIhh]gIh h]DgI ] GIhI[p]YpQZI[j] GIhh<h E<g<EjIgShjQE<h [@] GQNIgQk� � � � � � � � � � �

ZkQj] G<h gIhd]hj<h GI <kj]<p<YQ<F@] G]h <Yk[]h� d]Qh j]G<h N]g<Z <p<YQ<G<h E]Z]� � � � � � � � � � � �

GIhI[p]YpQG<h GI Z<[IQg< h<jQhN<j_gQ<� "] I[j<[j]� [I[PkZ G]h IYIZI[j]h N]Q Q[GQE<G]� � � � � � � � � � �

E]Z] ±[k[E< GIhI[p]YpQG]± [IhjI Ogkd] GI hkWIQj]h ¥�g>NQE] ÂÉ¦� 
]Z gIhkYj<G]h ZkQj]� � � � � � � � � � � �

d]hQjQp]h� [I[PkZ G]h j_dQE]h N]Q <p<YQ<G] E]Z] d]kE] GIhI[p]YpQG]� �dIh<g GQhh]� K� � � � � � � � � � � �

[IEIhh>gQ] I[N<jQv<g fkI [@] N]Q gI<YQv<G< kZ< dIgOk[j< GQgIEQ][<G< <] jg<D<YP] GI� � � � � � � � � � � �

]kjg]h dg]NIhh]gIh ]k = <p<YQ<F@] GI dg>jQE<h dg_dgQ<h IZ gIY<F@] = G]h E]YIO<h� � � � � � � � � � � � �

GId<gj<ZI[j<Qh��d]g�IrIZdY]��

�

�
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!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÂÄ�

�.���
$�ÂÉ��+IgEIdF@]�G]h�dg]NIhh]gIh�h]DgI�<hdIEj]h�GI�<kj]GIjIgZQ[<F@]��
GIhI[p]YpQZI[j]�G]h�<Yk[]h�

�

�][jI���]�<kj]g��ÃÁÂÊ��

�

$ kh] GI gIE]ZdI[h<h� []j<h I IY]OQ]h [< IGkE<F@] K kZ< fkIhj@] EgkEQ<Y [< Z]jQp<F@]�� � � � � � � � � � � � � � �


]Z] GQhEkjQG] <[jIgQ]gZI[jI� [] QjIZ Ã�Å� IrQhjIZ d<g?ZIjg]h I GQgIjgQvIh fkI d]GIZ� � � � � � � � � � � �

GIjIgZQ[<g ] hkEIhh] ]k ] Ng<E<hh] IZ gIY<F@] = kjQYQv<F@] GIhhIh j_dQE]h [< h<Y< GI <kY<�� � � � � � � � � � � � � � � �

�Z gIY<F@] =h gIE]ZdI[h<h I []j<h� fk<hI ÈÆÚ G]h IhjkG<[jIh <NQgZ<g<Z fkI N]Q hIZdgI� � � � � � � � � � � � � �

]k NgIfkI[jIZI[jI kjQYQv<G]� �[jgI ]h dg]NIhh]gIh� Z<Qh GI ÈÆÚ G]h hkWIQj]h <NQgZ<g<Z� � � � � � � � � � � �

kjQYQv<g�IhhIh�gIEkgh]h�IZ�hk<�dg>jQE<�¥�g>NQE]�ÂÊ¦��

�
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!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÂÅ�

�.���
$�ÂÊ��1h]�GI�gIE]ZdI[h<h�I�[]j<h�[<h�GQhEQdYQ[<h�GI�GIhQO[��dg]NIhh]gIh�I�<Yk[]h�
j<ZDKZ�dIgEIDIZ�]�kh]�GI�gIE]ZdI[h<h�I�[]j<h��

�

�][jI���]�<kj]g��ÃÁÂÊ��

+]g ]kjg] Y<G]� < kjQYQv<F@] GI IY]OQ]h K dIgEIDQG< GI N]gZ< GQNIgI[jI dIY]h Ogkd]h� � � � � � � � � � � � � �

¥�g>NQE] ÃÁ¦� -k<hI ÊÁÚ G]h dg]NIhh]gIh GIEY<g<g<Z ] kh] E][hj<[jI GI IY]OQ]h� Z<h� � � � � � � � � � � � �

<dI[<h ÅÁÚ G]h <Yk[]h ] []j<g<Z GIhh< Z<[IQg<� � Og<[GI GQNIgI[F< [< dIgEIdF@] G]� � � � � � � � � � � � � �

kh] G] IY]OQ] K Z]jQp] GI dgI]Ekd<F@]� kZ< pIv fkI < YQjIg<jkg< GIGQE<G< <] <hhk[j]� � � � � � � � � � � � � � �

<d][j< d<g< <EP<G]h IZdSgQE]h fkI Q[GQE<Z fkI IhhI gIEkgh] K IrjgIZ<ZI[jI� � � � � � � � � � �

QZd<Ej<[jI�[<�Z]jQp<F@]�I�E][hjgkF@]�G<�ZI[j<YQG<GI�<E<GLZQE<�G]h�<Yk[]h���

�
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!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÂÆ�

�.���
$�ÃÁ��1h]�GI�IY]OQ]h�[<�GQhEQdYQ[<�GI�GIhQO[��dg]NIhh]gIh�I�<Yk[]h�dIgEIDIZ�]�kh]�GI�
IY]OQ]h�GI�Z<[IQg<�ZkQj]�GQNIgI[jI��

�

�][jI���]�<kj]g��ÃÁÂÊ��


]Z IhhIh gIhkYj<G]h� K d]hhSpIY Ihj<DIYIEIg fkI < ]jQZQv<F@] GIhjI j_dQE] hIgQ< EgkEQ<Y� � � � � � � � � � � � �

d<g< < ZIYP]gQ< G]h <hdIEj]h [@] E]O[QjQp]h gIY<EQ][<G]h <] <dgI[GQv<G] G] GIhQO[� � � � � � � � � � � �

[IhhIh Ekgh]h� �Q[G< <hhQZ� ] kh] E]ggIj] GI IY]OQ]h d]GIgQ< ZIYP]g<g GQgIj<ZI[jI ]h� � � � � � � � � � � � �

S[GQEIh�GI�dg]d_hQj]�I�hQO[QNQE<G]��fkI�Ig<Z�GINQEQI[jIh�IZ�j_dQE]h�<[jIgQ]gIh��

$h hkWIQj]h GIhjI IhjkG] N]g<Z <dgIhI[j<G]h E]Z hIjI GIEY<g<FaIh h]DgI gIE]ZdI[h<h I� � � � � � � � � � � �

IY]OQ]h��fkI�h@]��

Â� +<g<�ZQZ��]h�INIQj]h�G]h�IhjSZkY]h�<hh]EQ<G]h�=h�[]j<h�h@]�GI�Ekgj]�dg<v]��

Ã� �h�[]j<h�d]GIZ�E<kh<g���E<kh<g�GIhZ]jQp<F@]��

Ä� �h�[]j<h�h@]���N]g<Z�kh<G<h�IZ�j<gIN<h�ZI[]gIh��

Å� $h dg]NIhh]gIh dg]Ekg<Z � dg]Ekg<Z IpQj<g < <dYQE<F@] GI []j<h I DkhE<Z� � � � � � � � � � � �

I[E][jg<g�]kjg<h�<YjIg[<jQp<h��

Æ� �Y]OQ]h�h@]���hIZdgI�N]g<Z�hQ[EIg]h�I�ZIgIEQG]h��
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!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÂÇ�

Ç� ��YQ[Ok<OIZ�GI�E][jg]YI�K���N]Q�IpQj<G<�IZ�IY]OQ]h��

È� +g]EIhh]�I�IhN]gF]�h@]���N]g<Z�I[N<jQv<G]h��[@]�P<DQYQG<GI��

�

� d<gjQg GIhh<h <NQgZ<FaIh� j]G]h ]h Q[GQpSGk]h d<gjQEQd<[jIh G< dIhfkQh<� <Yk[]h I� � � � � � � � � � � �

dg]NIhh]gIh� N]g<Z E][pQG<G]h < hI d]hQEQ][<g� Z<Qh kZ< pIv� +<g< E<G< kZ< G<h� � � � � � � � � � � � �

<NQgZ<FaIh� ]h hkWIQj]h d]GIgQ<Z E][E]gG<g j]j<YZI[jI� <dI[<h E][E]gG<g� GIZ][hjg<g� � � � � � � � �

[Ikjg<YQG<GI� GQhE]gG<g ]k GQhE]gG<g j]j<YZI[jI� $h Og>NQE]h ÃÂ < ÃÈ Z]hjg<Z ]h� � � � � � � � � � � �

gIhkYj<G]h�GIhh<h�<[>YQhIh�E]Zd<g<jQp<h���

� dIgEIdF@] GI jgLh GIhh<h <NQgZ<FaIh Ig< IrjgIZ<ZI[jI GQpIgh< IZ gIY<F@] <]h d][j]h� � � � � � � � � � � � �

GI pQhj< GI dg]NIhh]gIh I <Yk[]h� gIY<EQ][<G<h <] kh] GI []j<h d<g< j<gIN<h ZI[]gIh� � � � � � � � � � � � � �

¥�g>NQE] ÃÄ¦� = hQ[EIgQG<GI I ZIgIEQZI[j] GI IY]OQ]h ¥�g>NQE] ÃÆ¦ I = L[N<hI IZ IhN]gF] I� � � � � � � � � � � � � � � �

dg]EIhh] I [@] P<DQYQG<GI ¥�g>NQE] ÃÈ¦� $h gIhkYj<G]h gINIgI[jIh = dIgEIdF@] G]h hkWIQj]h� � � � � � � � � � � � �

[<h GIZ<Qh GIEY<g<FaIh [@] GQNIgQg<Z ZkQj] d<g< E<G< Ogkd] I h@] <dgIhI[j<G]h []h� � � � � � � � � � � � �

Og>NQE]h�ÃÂ��ÃÃ��ÃÅ�I�ÃÇ��
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ÀÂÈ�

�.���
$�ÃÂ��+IgEIdF@]�h]DgI�IhjSZkY]h�GI�[]j<h��

�

�][jI���]�<kj]g��ÃÁÂÊ��

+g]NIhh]gIh I IhjkG<[jIh GI GIhQO[ <p<YQ<G]h [< dIhfkQh< jI[GIZ < E][E]gG<g fkI ] kh]� � � � � � � � � � � � � �

GI []j<h jI[GI < hIgpQg E]Z] IhjSZkY]h GI Ekgj] dg<v]� GI <E]gG] E]Z < YQjIg<jkg< G< >gI<� � � � � � � � � � � � � � � � �

¥QjIZ Ã�Å¦� �ZD]g< <ZD]h ]h Ogkd]h GI hkWIQj]h jI[P<Z GIZ][hjg<G] E][E]gG?[EQ< E]Z� � � � � � � � � � � �

< <NQgZ<F@] GI fkI <h []j<h E<kh<Z ]k d]GIZ E<kh<g GIhZ]jQp<F@]� K d]hhSpIY dIgEIDIg� � � � � � � � � � � � � �

fkI ]h IhjkG<[jIh <dgIhI[j<g<Z kZ< d]hQF@] ZkQj] Z<Qh <YQ[P<G< E]Z < YQjIg<jkg<� $h� � � � � � � � � � � � �

dg]NIhh]gIh� d]g ]kjg] Y<G]� <dgIhI[j<g<Z kZ< d]hQF@] GI E][E]gG?[EQ< fkI hI <dg]rQZ<� � � � � � � � � � � �

G<�[Ikjg<YQG<GI�¥�g>NQE]�ÃÃ¦��

�
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ÀÃ¿�

�.���
$�ÃÃ��+IgEIdF@]�h]DgI�[]j<h�I�GIhZ]jQp<F@]��

�

�][jI���]�<kj]g��ÃÁÂÊ��

�

"< <YIO<F@] GI fkI <h []j<h Ig<Z kh<G<h IZ j<gIN<h ZI[]gIh� d]g IrIZdY] ¥�g>NQE] ÃÄ¦�� � � � � � � � � � � � � � �

< Z<Q]gQ< G]h dg]NIhh]gIh GQhE]gG< G< <NQgZ<F@]� Z<h� GQNIgI[jIZI[jI� ]h <Yk[]h jQ[P<Z� � � � � � � � � � � �

kZ< ]dQ[Q@] GQpQGQG< E]Z kZ< ]dQ[Q@] ZkQj] Z<Qh [Ikjg<� "IhjI j_dQE]� I[E][jg<Z]h kZ� � � � � � � � � � � � �

d][j]�EP<pI GI Q[pIhjQO<F@]� kZ< pIv fkI <ZD]h ]h Ogkd]h hI d]hQEQ][<Z GI Z<[IQg<� � � � � � � � � � � � �

GQNIgI[jI G<h Z<Qh gIEI[jIh GIhE]DIgj<h G< EQL[EQ< E]O[QjQp< I G< EQL[EQ< G<� � � � � � � � � � � �

<dgI[GQv<OIZ� $ kh] GI []j<h IZ j<gIN<h ZI[]gIh Z]hjg]k�hI d]hQjQp]� d<g< EgQ<g kZ<� � � � � � � � � � � � �

ZI[j<YQG<GI GI EgIhEQZI[j]� Z<[jIg ]h <Yk[]h IZ j<gIN<h gIdIjQjQp<h ]k <GfkQgQg� � � � � � � � � � �

P<DQYQG<GIh��

�
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ÀÃÀ�

�.���
$�ÃÄ��+IgEIdF@]�h]DgI�]�kh]�GI�[]j<h�d<g<�j<gIN<h�ZI[]gIh��
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"< DkhE< GI ]kjg<h <YjIg[<jQp<h =h []j<h� dg]NIhh]gIh I <Yk[]h jI[GIZ < GQhE]gG<g� � � � � � � � � � � � �

¥�g>NQE] ÃÅ¦� �ZD]h ]h Ogkd]h N]g<Z d]hQEQ][<G]h [IO<jQp<ZI[jI� E]Z Z<Qh <Yk[]h� � � � � � � � � � �

hI[G] [Ikjg]h� "] I[j<[j]� ] kh] GI []j<h IZ <jQpQG<GIh ZI[]gIh jIZ hQG] IhjkG<G] I� � � � � � � � � � � � � � �

<dgIhI[j< gIhkYj<G]h ZkQj] d]hQjQp]h IZ gIY<F@] = E][hjgkF@] GI kZ< ZI[j<YQG<GI GI� � � � � � � � � � � �

EgIhEQZI[j]� �hh] d]GI [@] <dI[<h gIpIY<g kZ< QO[]g?[EQ< G< YQjIg<jkg< GIGQE<G< <]� � � � � � � � � � � �

<dgI[GQv<G] GI EQL[EQ<h� Z<h j<ZDKZ d]GI Q[GQE<g kZ< GINQEQL[EQ< [< N]gZ<F@]� � � � � � � � � � �

E][jQ[k<G<�GI�dg]NIhh]gIh��
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"< <NQgZ<F@] fkI <NQgZ< fkI ] IY]OQ] K hQ[EIg] I ZIgIEQG]� ]h dg]NIhh]gIh jQpIg<Z kZ<� � � � � � � � � � � � � � �

gIhd]hj< d]hQjQp<� Z<h < Z<Q]gQ< G]h <Yk[]h� Z<Qh kZ< pIv� <G]j]k kZ< d]hjkg< [Ikjg<� � � � � � � � � � � � � �

IZ gIY<F@] <] jIZ< ¥�g>NQE] ÃÆ¦� �ZD]g< ]h dg]NIhh]gIh E][E]gGIZ fkI IY]OQ<Z GI� � � � � � � � � � � � �

Z<[IQg< hQ[EIg< I ZIgIEQG<� ]h <Yk[]h <d<gI[jIZI[jI [@] E][hIOkIZ I[jI[GIg ] IY]OQ]� � � � � � � � � � � �

G<�ZIhZ<�Z<[IQg<��
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]Z] d]GI hIg pQhj] [< YQjIg<jkg< GIGQE<G< = Z]jQp<F@] I <]h <hdIEj]h [@] E]O[QjQp]h� � � � � � � � � � � � � �

gIY<EQ][<G]h = <dgI[GQv<OIZ� [] QjIZ Ã�Å� ] kh] E]ggIj] G] IY]OQ] d]GI E][jgQDkQg� � � � � � � � � � � � �

d]hQjQp<ZI[jI d<g< kZ ZIYP]g GIhIZdI[P] G] <Yk[]� �YKZ GI IhEY<gIEIg fk<Qh <jQjkGIh�� � � � � � � � � � � �

E]Zd]gj<ZI[j]h I dg>jQE<h h@] E][hQGIg<G<h <dg]dgQ<G<h [] dg]EIhh] GI <dgI[GQv<OIZ�� � � � � � � � � �

]h IY]OQ]h� fk<[G] DIZ E]Y]E<G]h� d]GIZ <WkG<g ] <Yk[] < hI hI[jQg Q[E]gd]g<G] <]� � � � � � � � � � � � � �

E][jIrj] G] Ogkd]� < hI hI[jQg hIOkg] I I[O<W<G] I < dg]Z]pIg < ZI[j<YQG<GI d<g< ]� � � � � � � � � � � � � � � �

GIhI[p]YpQZI[j] dIhh]<Y� +]g jkG] ] fkI N]Q <dgIhI[j<G]� IhhI <EP<G] GI dIhfkQh< hI� � � � � � � � � � � � �

j]g[<�IrjgIZ<ZI[jI�gIYIp<[jI���

-k<[j] <] kh] G< YQ[Ok<OIZ GI E][jg]YI []h IY]OQ]h� <ZD]h ]h Ogkd]h N]g<Z� � � � � � � � � � � � �

d]hQEQ][<G]h GI Z<[IQg< [Ikjg<� +]GI�hI Q[NIgQg fkI IrQhjI kZ GIhE][PIEQZI[j] I[jgI ]h� � � � � � � � � � � �

dIhfkQh<G]h ��h]DgI ] <hhk[j]� �Q[G< <hhQZ� K QZd]gj<[jI gIhh<Yj<g fkI < YQjIg<jkg< ¥Ã�Å¦� � � � � � � � � � � � �

<dgIhI[j< QZd]gj<[jIh gIhkYj<G]h GI dIhfkQh<h fkI Z]hjg<Z fkI ] kh] G< YQ[Ok<OIZ GI� � � � � � � � � � � � �

E][jg]YI GIpI hIg IpQj<G] fk<[G] ]h dg]NIhh]gIh IY]OQ<Z ]h <Yk[]h� "IhjI QjIZ G]� � � � � � � � � � � � �
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fkIhjQ][>gQ] IhdIEQNQE<ZI[jI� ]h G]Qh Ogkd]h N]g<Z d]hQEQ][<G]h GI Z<[IQg< [Ikjg<� � � � � � � � � �
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�Q[<YZI[jI� ] jIgEIQg] <EP<G] EgSjQE] Ihj> gIY<EQ][<G] = L[N<hI [] dg]EIhh] I [] IhN]gF]�� � � � � � � � � � � � � �

�ZD]g< < Z<Q]gQ< G]h dg]NIhh]gIh d<gjQEQd<[jIh E][E]gG<hhI E]Z < <NQgZ<F@]� < Z<Q]gQ<� � � � � � � � � � � �

G]h IhjkG<[jIh jI[GQ< < hIg [Ikjg< ]k GQhE]gG<g G< <NQgZ<F@] <dgIhI[j<G< ¥�g>NQE] ÃÈ¦�� � � � � � � � � � � � �

"]p<ZI[jI� E]Z] pQhj] [] j_dQE] Ã�Å� d<gIEI P<pIg kZ< N<YP< [< EY<gIv< G< E]Zk[QE<F@]� � � � � � � � � � � � � �

I[jgI dg]NIhh]gIh I <Yk[]h GI GIhQO[� �Y]OQ<g E]ggIj<ZI[jI� E]Z] dg]daI < YQjIg<jkg<� K� � � � � � � � � � � � �

kZ N<j]g EgkEQ<Y d<g< <NIj<g d]hQjQp<ZI[jI ]h N<j]gIh [@] E]O[QjQp]h fkI Q[NYkI[EQ<Z <� � � � � � � � � � � � �

<dgI[GQv<OIZ� "] I[j<[j]� E]Z] pQhj] []h gIhkYj<G]h GIhj< dIhfkQh<� K d]hhSpIY fkI P<W<� � � � � � � � � � � � �

N<Yj< GI E]Zk[QE<F@] I[jgI dg]NIhh]gIh I <Yk[]h� �YKZ G< EY<gIv< G]h IY]OQ]h I G]� � � � � � � � � � � � � �
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Ihj<DIYIEQZI[j] EY<g] GI dg]d_hQj]h d<g< <h GQhEQdYQ[<h IhjkG<G<h� < N]gZ<F@] GI� � � � � � � � � � �

dg]NIhh]gIh�d]GI�hIg�kZ�N<j]g�QZd]gj<[jI�d<g<�<�E]ggIF@]�GIhhIh�j_dQE]h��
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�hj< Ij<d< G< Q[pIhjQO<F@] N]Q GIGQE<G< = IYIZI[j]h fkI E]ZdaIZ < ZI[j<YQG<GI� � � � � � � � � � � �

<E<GLZQE< GI IhjkG<[jIh� � d<gjQg GI <NQgZ<jQp<h Ihj<DIYIEQG<h IZ IpQGL[EQ<h IZdSgQE<h� � � � � � � � � � �

G< >gI< GI IhjkG]h dhQE]Y_OQE]h ¥QjIZ Ã�Å¦� ]h IhjkG<[jIh GI GIhQO[ I dg]NIhh]gIh N]g<Z� � � � � � � � � � � � � �

<dgIhI[j<G]h <h EQ[E] <NQgZ<jQp<h� �ZQ[P< P<DQYQG<GI I E]ZdIjL[EQ< EgIhEIZ E]Z ZIk� � � � � � � � � � �

IhN]gF] INIjQp]�� �Ik dIgjI[F] < Ihh< E]Zk[QG<GI�� �IhhI jg<D<YP] jIZ p<Y]g d<g< ZQZ�� �Ik� � � � � � � � � � � � � �

E][hQO] hIg DIZ�hkEIGQG] [Qhh]�� �] <dgI[GQv<G] hQO[QNQE<jQp] gIfkIg IhN]gF] E][Nkh@] I� � � � � � � � � � �

<jK ZIhZ] Igg]h�� "] Og>NQE] ÃÉ� pIZ]h < dIgEIdF@] GI dg]NIhh]gIh I IhjkG<[jIh GI� � � � � � � � � � � � � �

GIhQO[ h]DgI P<DQYQG<GI I E]ZdIjL[EQ< IZ gIY<F@] <] IhN]gF]� �h Gk<h E<jIO]gQ<h GI� � � � � � � � � � � � �
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hkWIQj]h <D]gG<G]h jI[GIZ < E][E]gG<g j]j<YZI[jI E]Z < <NQgZ<F@] GI fkI P<DQYQG<GI I� � � � � � � � � � � � �

IhN]gF]�Ihj@]�GQgIj<ZI[jI�gIY<EQ][<G]h��
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]Z <d<gI[jIZI[jI < ZIhZ< dIgEIdF@] d]hQjQp<� Z<h E]Z <YOk[h hkWIQj]h�� � � � � � � � � �

dgQ[EQd<YZI[jI <Yk[]h� jI[GI[G] < [Ikjg<YQG<GI ]k < GQhE]gG?[EQ<� pIZ]h [] Og>NQE] ÃÊ� <� � � � � � � � � � � � �

dIgEIdF@]�G]h�I[jgIpQhj<G]h�h]DgI�]�dIgjI[EQZI[j]�=�E]Zk[QG<GI�G]�GIhQO[���
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"] Og>NQE] ÄÁ� pIZ]h j<ZDKZ kZ E]Zd]gj<ZI[j] d]hQjQp] IZ gIY<F@] <] p<Y]g G]� � � � � � � � � � � � �

jg<D<YP]� !kQj]h <Yk[]h E][E]gG<Z j]j<YZI[jI E]Z < <NQgZ<F@] GI fkI ] jg<D<YP]� � � � � � � � � � � �

GIGQE<G] <] <dgI[GQv<G] G] �IhQO[ jIZ p<Y]g d<g< IYIh� I� dg]NIhh]gIh jI[GIZ <� � � � � � � � � � � � �

dIgEIDIg�fkI�]h�<Yk[]h�G@]�p<Y]g�<]�hIk�jg<D<YP]��
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/]DgI < <NQgZ<jQp< GI fkI d]GIZ hIg DIZ�hkEIGQG]h [] GIhQO[� j<[j] <Yk[]h I� � � � � � � � � � � � �

dg]NIhh]gIh jQpIg<Z kZ< d]hjkg< GI E][E]gG?[EQ<� d]gKZ� dIY< dgQZIQg< pIv [] IhjkG]�� � � � � � � � � � � �

E]Z�<Yj]�S[GQEI�GI�[Ikjg<YQG<GI�G]h�<Yk[]h��E]Z]�d]GI�hIg�pQhj]�[]�Og>NQE]�ÄÂ��
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"] Og>NQE] ÄÃ� pIZ]h ] gIhkYj<G] G< dIgEIdF@] G]h hkWIQj]h G< dIhfkQh< h]DgI < Æw� � � � � � � � � � � � � � �

<NQgZ<F@] <dgIhI[j<G<� �Y< GQv gIhdIQj] <] IhN]gF]� E][NkhaIh I <jK ZIhZ] ]h Igg]h� � � � � � � � � � � � �

[IEIhh>gQ]h d<g< fkI ] <dgI[GQv<G] hQO[QNQE<jQp] ]E]gg<� /]DgI Ihh< <NQgZ<F@]� IhjkG<[jIh� � � � � � � � � � �

jI[GIZ < <dgIhI[j<g kZ< d]hQF@] GI E][E]gG?[EQ< I[fk<[j] dg]NIhh]gIh GIZ][hjg<Z� � � � � � � � � �

hIg�[Ikjg]h�]k�<�GQhE]gG<[jIh��

�hjI j_dQE] hI j]g[< ] Z<Qh QZd]gj<[jI gIhkYj<G] G< Q[pIhjQO<F@] [Ihj< dgQZIQg< N<hI� �hh]� � � � � � � � � � � � � �

hI GIpI <] N<j] GIhhI jIZ< GIZ][hjg<g�hI GmDQ] d<g< dg]NIhh]gIh I IhjkG<[jIh� 
]Z] N]Q� � � � � � � � � � � � � �

<dgIhI[j<G] [< d<gjI Q[jg]Gkj_gQ< GIhjI jg<D<YP]� ]h <Yk[]h Ihj@] GI <E]gG] E]Z ]h Z<Qh� � � � � � � � � � � � � �

gIEI[jIh <EP<G]h G< EQL[EQ< G] <dgI[GQv<G] [] fkI GQv gIhdIQj] <]h N<j]gIh [@]� � � � � � � � � � � � �

E]O[QjQp]h�YQO<G]h�<]�I[hQ[]��
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"< hIOk[G< N<hI G< Q[pIhjQO<F@] h]DgI Z]jQp<F@]� ] N]E] N]Q GQgIEQ][<G] < ZIGQF@] GI� � � � � � � � � � � � � �

QZd<Ej] G]h N<j]gIh [@] E]O[QjQp]h [] I[hQ[] G] �IhQO[ d<g< dg]NIhh]gIh I IhjkG<[jIh�� � � � � � � � � � � � �

/IjI N<j]gIh N]g<Z [kZIg<G]h GI <E]gG] E]Z < jI]gQ< G< >gI< GI Q[pIhjQO<F@]� hI[G]� � � � � � � � � � � � � �

IYIh� ] E][jIrj] h]EQ]EkYjkg<Y� < ZI[j<YQG<GI <E<GLZQE<� <h P<DQYQG<GIh h]EQ<Qh� <� � � � � � � � � � �

dIghIpIg<[F< <E<GLZQE<� <h Ihjg<jKOQ<h GI <dgI[GQv<OIZ� ]h E]Zd]gj<ZI[j]h� � � � � � � �

<E<GLZQE]h��I��d]g�NQZ��<h�E<g<EjIgShjQE<h�dIhh]<Qh��


][N]gZI <dgIhI[j<G] [<h NQOkg<h ÄÄ I ÄÅ gIhdIEjQp<ZI[jI� G] d][j] GI pQhj< G]h� � � � � � � � � � � � �

dg]NIhh]gIh I G]h �hjkG<[jIh� < Z<Q]gQ< G]h QjI[h <p<YQ<G]h N]g<Z E][hQGIg<G]h GI �<Yj]� � � � � � � � � � � � �

QZd<Ej]�� �I[jgI ]h dg]NIhh]gIh� ] E][jIrj] h]EQ]EkYjkg<Y� <h Ihjg<jKOQ<h GI I[hQ[]�� � � � � � � � � � �

hIZdgI�jIZ�QZd<Ej]�[<�pQG<�<E<GLZQE<�GI�hIkh�<Yk[]h�Wk[j<[G]�hI�=h�P<DQYQG<GIh�h]EQ<Qh���
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+<g< ]h IhjkG<[jIh� d]g hk< pIv ¥�g>NQE] ÄÅ¦� ] m[QE] QjIZ fkI k[<[QZIZI[jI hIZdgI� � � � � � � � � � � � � �

E<kh< QZd<Ej] K < ZI[j<YQG<GI <E<GLZQE<� +<g< IYIh� <Q[G< ]kjg]h N<j]gIh GI Z<Q]g� � � � � � � � � � � � �

QZd<Ej]�h@]�<�dIghIpIg<[F<�<E<GLZQE<�I�]�E][jIrj]�h]EQ]EkYjkg<Y��
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$ GIhI[p]YpQZI[j] GI ZI[j<YQG<GIh <E<GLZQE<h GI EgIhEQZI[j]� j<YpIv hIW< ] dgQ[EQd<Y� � � � � � � � � � �

j_dQE] d<g< < ]gQI[j<F@] GI dg>jQE<h Q[hjgkEQ][<Qh d<g< ZIYP]gQ< G] I[hQ[] G] �IhQO[�� � � � � � � � � � � � �

�hhQZ� [IhjI jIZ<� DkhE]k�hI Q[pIhjQO<g ]h N<j]gIh GI E][E]gG?[EQ< I GQhEgId?[EQ< []� � � � � � � � � � � �

I[jI[GQZI[j] I[jgI dg]NIhh]gIh I IhjkG<[jIh pQh<[G] Ihj<DIYIEIg d<g?ZIjg]h d<g< ]� � � � � � � � � �

GIhI[p]YpQZI[j] GI jIE[]Y]OQ<h IGkE<EQ][<Qh ]k dg>jQE<h dIG<O_OQE<h fkI pI[P<Z� � � � � � � � �

hkdIg<g�IhhIh�dg]DYIZ<h��

"] Og>NQE] ÄÆ� <dgIhI[j<�hI < dIgEIdF@] G]h dg]NIhh]gIh GI �IhQO[ IZ gIY<F@] <h EQ[E]� � � � � � � � � � � � � �

dg>jQE<h fkI d]GIZ <WkG<g [] GIhI[p]YpQZI[j] G< ZI[j<YQG<GI <E<GLZQE< GI� � � � � � � � � �

EgIhEQZI[j]� E][N]gZI Z]hjg<Z IpQGL[EQ<h IZdSgQE<h IZ IhjkG]h <dgIhI[j<G]h [<� � � � � � � � �

Q[jg]GkF@] GIhjI jg<D<YP]� $ m[QE] j_dQE] fkI ]DjIpI E][E]gG?[EQ< j]j<Y G]h dg]NIhh]gIh� � � � � � � � � � � �

I[jgIpQhj<G]h Ihj> gIY<EQ][<G] < ]NIgIEIg NIIGD<EX hQO[QNQE<jQp] <]h <Yk[]h� +]g ]kjg]� � � � � � � � � � �

Y<G]� kZ< G<h dg>jQE<h Z<Qh QZd]gj<[jIh d<g< ] GIhI[p]YpQZI[j] G< ZI[j<YQG<GI GI� � � � � � � � � � � �

EgIhEQZI[j] YQO<G] = GINQ[QF@] GI IrdIEj<jQp<h I d<GgaIh <Yj]h d<g< ]h <Yk[]h ]DjIpI Z<Qh� � � � � � � � � � � � � �

GI�ÆÁÚ�GI�GQhE]gG?[EQ<�G]h�dg]NIhh]gIh�d<gjQEQd<[jIh�G<�dIhfkQh<��
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]Z] d]GIZ]h pIg j<ZDKZ� [] Og>NQE] ÄÇ� IhjI ZIhZ] j_dQE] j<ZDKZ K ] GI Z<Q]g� � � � � � � � � � � � � � �

GQhE]gG?[EQ< d<g< IhjkG<[jIh GI GIhQO[� Z]hjg<[G] kZ GIhE]Zd<hh] G< >gI< IZ gIY<F@]� � � � � � � � � � � �

<]h <EP<G]h G< EQL[EQ< G] <dgI[GQv<G]� �] d][j] GI pQhj< G]h <Yk[]h� ]h IYIZI[j]h GI� � � � � � � � � � � � � � �

Z<Q]g E][E]gG?[EQ< IZ gIY<F@] < Ihh< N<hI G] IhjkG]� GQvIZ gIhdIQj] <] gIEIDQZI[j] GI� � � � � � � � � � � � � �

NIIGD<EX hQO[QNQE<jQp]� fkI j<ZDKZ K kZ d][j] GI GIhj<fkI d]hQjQp] j<ZDKZ IZ gIY<F@]� � � � � � � � � � � � �

<]h dg]NIhh]gIh� I� d]g NQZ� ] Ihj<DIYIEQZI[j] GI dIfkI[]h ]DWIjQp]h <jQ[OSpIQh I GI� � � � � � � � � � � � �

Ekgj]�dg<v]��
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�<[G] E][jQ[kQG<GI = Q[pIhjQO<F@] h]DgI fkIhjaIh gIY<EQ][<G<h <] GIhI[p]YpQZI[j] GI� � � � � � � � � �

ZI[j<YQG<GI <E<GLZQE< GI EgIhEQZI[j]� dIgOk[j<Z]h <]h dg]NIhh]gIh hI hIkh <Yk[]h� � � � � � � � � �

Ihj<DIYIEQ<Z d<GgaIh IrdIEj<jQp<h IYIp<G<h� �YKZ GQhh]� hI ]gO<[Qv<p<Z hIkh ]DWIjQp]h� � � � � � � � � �

IZ ZIj<h <jQ[OSpIQh I GI Ekgj] dg<v]� 
][N]gZI pIZ]h [] Og>NQE] ÄÈ� Z<Qh GI ÆÁÚ G]h� � � � � � � � � � � � � � � �

dg]NIhh]gIh jI[GIZ < GQhE]gG<g fkI hIkh <Yk[]h h<QD<Z kjQYQv<g ]h gIEkgh]h EQj<G]h d<g< ]� � � � � � � � � � � � � �

GIhI[p]YpQZI[j]�GI�kZ<�ZI[j<YQG<GI�<E<GLZQE<�GI�EgIhEQZI[j]��

�

b

1[QpIghQG<GI�G]��hj<G]�GI�!Q[<h��Ig<Qh������hE]Y<�GI��IhQO[�

�

�



!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÄÄ�

�.���
$�ÄÈ���p<YQ<F@]�h]DgI�dg>jQE<h�GI�GIhI[p]YpQZI[j]�GI�ZI[j<YQG<GI�GI�EgIhEQZI[j]��dIY]h�
dg]NIhh]gIh��

�
�][jI���]�<kj]g��ÃÁÂÊ��

�

"] E<h] G]h IhjkG<[jIh� d]g hk< pIv� < pQh@] [IO<jQp< Ihj> YQO<G< < <NQgZ<F@] GI fkI ]h� � � � � � � � � � � � � � � � �

dg]NIhh]gIh IY]OQ<Z EkQG<G]h<ZI[jI IZ h<Y< GI <kY<� "IhjI fkIhQj]� Z<Qh GI ÆÁÚ G]h� � � � � � � � � � � � �

IhjkG<[jIh I[jgIpQhj<G]h GQhE]gG<Z G< <NQgZ<F@]� /]DgI < <NQgZ<F@] GI fkI ]h� � � � � � � � � � �

dg]NIhh]gIh ]NIgIEIZ kZ NIIGD<EX hQO[QNQE<jQp]� fk<hI ÈÆÚ G]h <Yk[]h E][E]gG<Z�� � � � � � � � � �

Z]hjg<[G]�kZ<�hQjk<F@]�d]hQjQp<�IZ�gIY<F@]�<�Ihj<�dg>jQE<�G]EI[jI�¥�g>NQE]�ÄÉ¦��
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]Z] mYjQZ] j_dQE] G< Q[pIhjQO<F@]� <dgIhI[j<Z]h EQ[E] <NQgZ<jQp<h <]h hkWIQj]h G<� � � � � � � � � � �

dIhfkQh< fkI GIpIgQ<Z IhE<Y<g <h <jQpQG<GIh ZI[EQ][<G<h IZ gIY<F@] = hk< NgIfkL[EQ< GI� � � � � � � � � � � � �

dg>jQE<� hI[G] ] dgQZIQg] [SpIY <jQjkGIh fkI hIZdgI j]Z<� hIOkQG] GI <jQjkGIh fkI j]Z<� � � � � � � � � � � � � �

NgIfkI[jIZI[jI� g<g<ZI[jI� I d]g NQZ� <jQjkGIh fkI [k[E< h@] j]Z<G<h dIY]h� � � � � � � � � � �

IhjkG<[jIh� 
][N]gZI <dgIhI[j<G] [] Og>NQE] ÄÊ� ] NIIGD<EX hQO[QNQE<jQp]� I� ]h IY]OQ]h� � � � � � � � � � � �

EkQG<G]h]h��h@]�]h�QjI[h�fkI�hIZdgI�h@]�kjQYQv<G]h�dIY<�E]Zk[QG<GI�<E<GLZQE<�G<�>gI<��
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EgIhEQZI[j]��IhjkG<[jIh��
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/I[h<F@]�GI�+IgjI[EQZI[j]�<]�
kgh]��gI<�


][N]gZI <d][j<Z IhjkG]h ZI[EQ][<G]h [< d<gjI Q[jg]Gkj_gQ< GIhjI jg<D<YP]� ] hI[h]� � � � � � � � � � �

GI dIgjI[EQZI[j] K kZ N<j]g GI IrjgIZ< QZd]gj?[EQ< I QZd<Ej] [< ZI[j<YQG<GI� � � � � � � � � � � �

<E<GLZQE< GI IhjkG<[jIh� +]g IhhI Z]jQp]� IhjI d][j] G< Q[pIhjQO<F@] DkhE]k� � � � � � � � � � �

GIZ][hjg<g hI IhjkG<[jIh I dg]NIhh]gIh G< >gI< G] GIhQO[ dIgEIDQ<Z fkI E]YIO<h I� � � � � � � � � � � � �

<Yk[]h d<hh<g<Z d]g hQjk<FaIh IZ fkI hI hI[jQg<Z [@] dIgjI[EI[jIh = E]Zk[QG<GI ]k <]� � � � � � � � � � � � � �

Ogkd]� "kZ hIOk[G] Z]ZI[j]� N]g<Z fkIhjQ][<G]h h]DgI < dg]Ekg< GI <WkG<� � � � � � � � � � �

IhdIEQ<YQv<G<�d<g<�YQG<g�E]Z�<�hQjk<F@]���

"] Og>NQE] ÅÁ pIZ]h fkI ]h hI[jQZI[j]h YQO<G]h = Q[EIgjIv< G] dIgjI[EQZI[j] <] Ogkd] K� � � � � � � � � � � � � � �

kZ N<j]g dgI]Ekd<[jI [< >gI< G] GIhQO[� +]kE]h IhjkG<[jIh I dg]NIhh]gIh gIY<j<Z [k[E<� � � � � � � � � � � � �

jIgIZ dIgEIDQG] ] hI[jQZI[j] GI [@] dIgjI[EQZI[j]� d]gKZ� fk<hI ÆÁÚ G]h dg]NIhh]gIh� � � � � � � � � � � �

<d][j<Z fkI NgIfkI[jIZI[jI hIkh <Yk[]h <dgIhI[j<Z IhhIh hI[jQZI[j]h I� I[jgI ]h� � � � � � � � � � �

IhjkG<[jIh��Z<Qh�GI�ÃÆÚ�E][NQgZ<Z�Ihh<�NgIfkL[EQ<��
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�IpQG] = QZd]gj?[EQ< GIhhI jIZ<� gIhh<Yj<�hI j<ZDKZ fkI Z<Qh GI ÆÁÚ G]h IhjkG<[jIh� � � � � � � � � � � � �

gId]gj<Z fkI <YOkZ<h pIvIh W> hI hI[jQg<Z [@] dIgjI[EI[jIh <] Ogkd] ]k = E]Zk[QG<GI�� � � � � � � � � � � � � �

�hj< gI<YQG<GI GIhpI[G<G< dIY< dIhfkQh<� <Q[G< K <Og<p<G< fk<[G] dIgEIDIZ]h fkI� � � � � � � � � � �

d]kE]h�IhjkG<[jIh�jLZ�<EIhh]�P>�<YOkZ�jQd]�GI�<WkG<�IhdIEQ<YQv<G<��


]Z] d]GIZ]h pIg [] Og>NQE] ÅÂ� Z<Qh GI ÈÆÚ G]h IhjkG<[jIh fkI hI hI[jIZ [@]� � � � � � � � � � � � � � �

dIgjI[EI[jIh <] Ekgh] ]k <] Ogkd]� [@] DkhE<g<Z <WkG< d<g< YQG<g E]Z < hQjk<F@]�� � � � � � � � � � � � � �

-k<[G] fkIhjQ][<G]h� Z<Qh GI ÆÁÚ G]h dg]NIhh]gIh G< >gI< G] �IhQO[� gIY<j<Z [@]� � � � � � � � � � � � �

jIgIZ�dg]Ekg<G]�<WkG<�d<g<�]h�<Yk[]h�E]Z�]h�hI[jQZI[j]h�EQj<G]h�<EQZ<��
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$h gIhkYj<G]h <dgIhI[j<G]h [IhjI QjIZ GQvIZ gIhdIQj] <]h IrdIgQZI[j]h EY>hhQE]h ]k GI� � � � � � � � � � � �

Og<[GI QZd<Ej] [< GQhEgQZQ[<F@] dIgEIdjQp< ¥QjIZ Ã�Â¦� �YIh N]g<Z GIhEgQj]h j<ZDKZ�� � � � � � � � � � �

E]Z�N]E]�[<�hk<�IrIEkF@]�I�ZKj]G]�[]�QjIZ�Ä�Ã��
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"< E]YIj< GI G<G]h h]DgI <hh]EQ<F@] GI jQd]Y]OQ<h� NIQj< []h Z]YGIh G] IrdIgQZI[j]� � � � � � � � � � � � �

]gQOQ[<Y G< dIhfkQh<G]g< �QDh][ ¥ÂÊÅÊ¦� Q�I�� E]Z ]h <pQh]h GI gIhd]hj<h E]ggIj<h� I� � � � � � � � � � � � �

gI<YQv<G] E]Z fk<jg] dg]NQhhQ][<Qh G< >gI< G] �IhQO[� NQE]k EY<g] fkI E]Z <dI[<h jgLh� � � � � � � � � � � � � �

g]G<G<h j]G]h IYIh W> E][hIOkQg<Z g<dQG<ZI[jI <hh]EQ<g ]h IhjSZkY]h E]ggIj<ZI[jI� �hjI� � � � � � � � � � �

N]Q ] ±Ogkd] E][jg]YI± G] IrdIgQZI[j]� $ ]kjg] Ogkd] gI<YQv]k ]kjg< pIgh@] G] jIhjI� fkI� � � � � � � � � � � � � � �

N]Q�QGI<YQv<G]�E]Z�ZkG<[F<h�IhdIESNQE<h��

/IZ ] <krSYQ] G< Q[GQE<F@] G<h gIhd]hj<h E]ggIj<h� d]g hk< pIv� ]h d<gjQEQd<[jIh G]� � � � � � � � � � � � � �

IrdIgQZI[j]� Ç YIQO]h I ÂÊ IhjkG<[jIh� j<ZDKZ E][hIOkQg<Z ZIYP]g<g hk< dIgN]gZ<[EI�� � � � � � � � � � �

d]gKZ� [@] G< ZIhZ< N]gZ< fkI ]h dg]NQhhQ][<Qh� �hhQZ� dIgEIDI�hI fkI ] EKgIDg]� � � � � � � � � � � � �

gI<YZI[jI K E<d<v GI ±<dgI[GIg± h]vQ[P]� ]k hIW<� K E<d<v GI gIE][PIEIg I <hh]EQ<g� � � � � � � � � � � � � �

d<GgaIh hkjQh� GI N]gZ< Q[E][hEQI[jI� +]gKZ� ] ±<YIgj<± d<g< gIhd]hj<h IfkQp]E<G<h E]Z� � � � � � � � � � � �

<dgIhI[j<F@] G< <hh]EQ<F@] E]ggIj<� gI<YZI[jI <EIYIg< ] dg]EIhh] GI <dgI[GQv<OIZ�� � � � � � � � � �

ZIhZ]�fkI�GI�N]gZ<�Q[E][hEQI[jI��
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IZ fkI ]h d<gjQEQd<[jIh jQ[P<Z <EIhh] = hk<h gIhd]hj<h <[jIgQ]gIh� ]h YIQO]h d<gjQg<Z GI� � � � � � � � � � � � � �

kZ< ZKGQ< Q[QEQ<Y GI ÇÁÚ GI <EIgj]h I EPIO<g<Z < ÇÇ�ÇÚ GI dIgN]gZ<[EI Z>rQZ<� �I� � � � � � � � � � � � � � �
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]Zd<g<G]h < IYIh� ]h� � � � � � � � � � � � � �
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GI ÉÇ�ÂÆÚ [< hIOk[G< g]G<G<� �hhQZ� dIgEIDIZ]h fkI ]h YIQO]h [IEIhhQj<Z GI Z<Q]g� � � � � � � � � � � � �

fk<[jQG<GI GI g]G<G<h d<g< ZIYP]g<g hIkh gIhkYj<G]h� I[fk<[j] ]h IhjkG<[jIh GI GIhQO[�� � � � � � � � � � � �
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Q[GQE<G]gIh GI N<j]gIh dIG<O_OQE]h [@] E]O[QjQp]h <dgIhI[j<G]h [< Nk[G<ZI[j<F@]� � � � � � � � �
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jI_gQE<� I GIhEgQj]h []h ZKj]G]h I gIhkYj<G]h G< E]YIj< Q[QEQ<Y GI G<G]h gI<YQv<G< d]g� � � � � � � � � � � � � �

fkIhjQ][>gQ]�¥QjI[h�Ã�Å��Ä�Â�I�Æ�Â¦��

�

��!Kj]G]��dYQE<G]�<�
][EIQj]h�GI�!<jIgQ<Qh�

$h Z_GkY]h GI jgIQ[<ZI[j] <dYQE<G]h <]h E][EIQj]h GI Z<jIgQ<Qh [] Ogkd] GI YIQO]h� fkI� � � � � � � � � � � � � �

E][j]k E]Z È d<gjQEQd<[jIh� ]DjIpI kZ< ZKGQ< Q[QEQ<Y GI ÅÅ d][j]h IZ ÇÆ ]NIgj<G]h� "]� � � � � � � � � � � � � � �

E<h] G]h ÃÅ IhjkG<[jIh GI GIhQO[ d<gjQEQd<[jIh G] ]kjg] Ogkd] dIhfkQh<G]� d]g hk< pIv� <� � � � � � � � � � � � � � �

ZKGQ< Q[QEQ<Y N]Q GI ÅÇ�ÁÅ d][j]h IZ ÇÆ� �hjI gIhkYj<G] EP<Z< < <jI[F@]� d]Qh ]h� � � � � � � � � � � � � � �

IhjkG<[jIh GI GIhQO[ W> Ihj<p<Z Ekgh<[G] ]k P<pQ<Z Ekgh<G] <] ZI[]h kZ< GQhEQdYQ[< GI� � � � � � � � � � � � � �

Z<jIgQ<Qh� ] fkI hkOIgQgQ< kZ< GQNIgI[F< DIZ Z<Q]g [IhjI gIhkYj<G]� �hhQZ� hI d]GI� � � � � � � � � � � � �

Q[NIgQg fkI <h fkIhjaIh <dgIhI[j<G<h hkd]hj<ZI[jI h@] ZkQj] D>hQE<h� YQO<G<h <� � � � � � � � � � �

E][PIEQZI[j]h hkdIgNQEQ<Qh G]h Ogkd]h GI Z<jIgQ<Qh I hk<h E<g<EjIgShjQE<h� $h gIhkYj<G]h� � � � � � � � � � �

GIhEgQj]h�Ihj@]�hQ[jIjQv<G]h�[<h�j<DIY<h�ÂÇ�I�ÂÈ��

$h Q[GQE<G]gIh GI Z]jQp<F@] Q[jgS[hIE< G]h YIQO]h� IZ hk< Z<Q]gQ< N]g<Z <hh]EQ<G]h <� � � � � � � � � � � � �

d]hQEQ][<ZI[j]h GI E][E]gG?[EQ< d<gEQ<Y I j]j<Y� hI[G] fkI <dI[<h ] Q[GQE<G]g YQO<G] <]� � � � � � � � � � � � �

[SpIY GI E][PIEQZI[j] IZ gIY<F@] <] jIZ< hI Z<[jIpI IZ [Ikjg<YQG<GI [Ihh< N<hI� � � � � � � � � � � � �

Q[QEQ<Y� $h Q[GQE<G]gIh GI Z]jQp<F@] G]h IhjkG<[jIh GI GIhQO[ j<ZDKZ hI Z<[jQpIg<Z [<� � � � � � � � � � � � �

IhE<Y<�GI�E][E]gG?[EQ<��

� ZKGQ< GI d][j]h OIg<Y ]DjQG]h IZ gIY<F@] <] jgIQ[<ZI[j] Q[jg]Gkj_gQ] N]Q GI ÂÊ�Ç IZ� � � � � � � � � � � � � � �

ÃÄ d][j]h� I� GI[jgI ]h ]NIgj<G]h []h <hdIEj]h dg]GkjQp]h� < ZKGQ< N]Q GI ÂÇ�Å d<g< ÂÊ� � � � � � � � � � � � � � � �

d][j]h d]hhSpIQh� /]DgI ]h GIhI[p]YpQZI[j]h gIEI[jIh GI Z<jIgQ<Qh GI ÂÄ�ÈÆ IZ ÂÆ� � � � � � � � � � � �

d]hhSpIQh� I� [] Z_GkY] GI jgIQ[<ZI[j] h]DgI QZd<Ej]h <ZDQI[j<Qh� < ZKGQ< N]Q GI È� � � � � � � � � � � � � �

d][j]h�IZ�É�d]hhSpIQh��

� ZKGQ< NQ[<Y ]DjQG< dIY]h d<gjQEQd<[jIh YIQO]h []h ÇÆ d][j]h d]hhSpIQh G< mYjQZ< <p<YQ<F@]� � � � � � � � � � � � � �

OY]D<Y G] Ekgh]� N]Q GI ÇÃ d][j]h� kZ <kZI[j] E][hQGIg>pIY IZ gIY<F@] <]h ÅÅ d][j]h� � � � � � � � � � � � � � �

ZKGQ]h G< <p<YQ<F@] Q[QEQ<Y� � ZKGQ< NQ[<Y ]DjQG< dIY]h d<gjQEQd<[jIh IhjkG<[jIh GI GIhQO[� � � � � � � � � � � � �

j<ZDKZ <kZI[j]k EPIO<[G] < ÆÇ�ÃÊ d][j]h [] ÇÆ ]NIgj<G]h� �dIh<g GIhjI [mZIg]� � � � � � � � � � � �

<dgIhI[j<g kZ< ZIYP]gQ< E][hQGIg>pIY� hkdIgQ]g < ÃÁ d][j]h [< ZKGQ< Q[QEQ<Y� ] gIhkYj<G]� � � � � � � � � � � � �
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NQE]k <D<Qr] G] gIhkYj<G] NQ[<Y ]DjQG] dIY]h d<gjQEQd<[jIh YIQO]h� 
]Z] Q[GQE<G]g� � � � � � � � � � �

gIY<EQ][<G]� d]GI�hI gIY<j<g ] N<j]g GI Z]jQp<F@] G]h IhjkG<[jIh GI GIhQO[� "] E<h] G]h� � � � � � � � � � � � � �

IhjkG<[jIh GI GIhQO[� Z<Qh kZ< pIv ] gIhkYj<G] hkgdgII[GIk� $h Q[GQE<G]gIh GI� � � � � � � � � � � �

Z]jQp<F@] hI Z<[jQpIg<Z [] [SpIY GI E][E]gG?[EQ< IZ hk< Z<Q]gQ<� Z<h dQ]g<g<Z� IZ� � � � � � � � � � � � �

gIY<F@] < <p<YQ<F@] Q[QEQ<Y� IZ fk<hI j]G]h ]h Q[GQE<G]gIh� "] E<h] G]h YIQO]h�� � � � � � � � � � � � �

GQNIgI[jIZI[jI� ]h Q[GQE<G]gIh GI Z]jQp<F@] j<ZDKZ <dgIhI[j<g<Z ZIYP]g<h E]Z� � � � � � � � �

fk<jg] G]h EQ[E] Q[GQE<G]gIh jI[GI[G] = E][E]gG?[EQ< dYI[< E]Z <h <NQgZ<FaIh� � � � � � � � � � �

<dgIhI[j<G<h� $ [SpIY GI Q[jIgIhhI d<g< <fkQhQF@] G] E][PIEQZI[j] d]GI hIg I[jI[GQG]� � � � � � � � � � � �

E]Z kZ< d]hhSpIY IrdYQE<F@] d<g< ] NI[`ZI[] gIOQhjg<G]� $h YIQO]h hI p]Yk[j<gQ<g<Z d<g<� � � � � � � � � � � � �

< IrIEkF@] G]h Z_GkY]h IZ N]gZ<j] GI !$$
 ]NIgj<G] IZ dg]Og<Z< G< k[QpIghQG<GI�� � � � � � � � � � � � �

�> ]h IhjkG<[jIh GI GIhQO[� jQpIg<Z ]h Z_GkY]h Q[hIgQG]h E]Z] IrIgESEQ]h GI jgIQ[<ZI[j]� � � � � � � � � � � � �

Gkg<[jI < gI<YQv<F@] gIOkY<g GI GQhEQdYQ[<h G] Ekgh]� !kQj]h GIYIh gIY<j<g<Z hI[jQg kZ� � � � � � � � � � � � �

IrEIhh]�GI�<jQpQG<GIh�EkggQEkY<gIh�[]�dIgS]G]��

�

0���ÂÇ��.IhkYj<G]h�hQ[jKjQE]h�G]��IrdIgQZI[j]�GI�Z<jIgQ<Qh��YIQO]h��
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��!Kj]G]��dYQE<G]�<�
][EIQj]h�GI�+g]EIhh]h�GI��<DgQE<F@]�

$ dgQZIQg] Z_GkY] GIhjI Og<[GI IrdIgQZI[j]� YQO<G] <]h dg]EIhh]h GI N<DgQE<F@]� � � � � � � � � � �

Q[GkhjgQ<Y d<g< GIhQO[Igh� <dgIhI[j<p< [] hIk N]gZkY>gQ] Q[QEQ<Y ÃÆ fkIhjaIh� � ZKGQ<� � � � � � � � � � � �

Q[QEQ<Y ]DjQG< dIY]h YIQO]h N]Q GI É d][j]h I GI É�ÁÅ d<g< ]h IhjkG<[jIh GI GIhQO[� "]j<�hI� � � � � � � � � � � � � � � � �

fkI Z<Qh kZ< pIv� jIZ]h kZ< []j< Q[QEQ<Y hIZIYP<[jI I[jgI ]h Ogkd]h� �dIh<g GI hIg kZ� � � � � � � � � � � � � � � �

NI[`ZI[] GQNIgI[jI G] dgIpQhj]� fkI E]Y]E<gQ< ]h IhjkG<[jIh GI GIhQO[ E]Z kZ< []j<� � � � � � � � � � � � �

Q[QEQ<Y hkdIgQ]g� Ihj<h ]E]ggL[EQ<h [@] jQg<Z ] ZKgQj] GI ZIGQF@] G< Q[pIhjQO<F@] ]k G]� � � � � � � � � � � � � �

Z]GIY]�kjQYQv<G]��

"]h Q[GQE<G]gIh Z]jQp<EQ][<Qh� ]h IhjkG<[jIh GI GIhQO[ jI[GIg@] < E][E]gG?[EQ<� Z<h� � � � � � � � � � �

dg_rQZ]h = [Ikjg<YQG<GI IZ fk<hI j]G]h ]h Q[GQE<G]gIh� �QNIgI[jIZI[jI G]h YIQO]h� fkI� � � � � � � � � � � �

<dgIhI[j<g<Z hIg ZkQj] Z<Qh Z]jQp<G]h E]Z < IrIEkF@] G] Ekgh] I <dI[<h jI[GI[G] =� � � � � � � � � � � � � �

[Ikjg<YQG<GI IZ gIY<F@] <] Q[GQE<G]g fkI N<v gINIgL[EQ< <] [SpIY GI E][PIEQZI[j] h]DgI� � � � � � � � � � � � �

] jIZ<� �hhQZ� jIZ]h Ir<j<ZI[jI ] ZIhZ] gIhkYj<G] G] IrdIgQZI[j] <[jIgQ]g d<g< <� � � � � � � � � � � � �

N<hI Q[QEQ<Y� j<[j] IZ gIY<F@] <]h Q[GQE<G]gIh GI dIgN]gZ<[EI� E]Z] ]h GI N<j]gIh [@]� � � � � � � � � � � � � �

E]O[QjQp]h YQO<G]h = Z]jQp<F@]� $ Q[GQE<G]g gINIgI[jI <] E][PIEQZI[j] G] jIZ< Ihj> IZ� � � � � � � � � � � � �

E][h][?[EQ< E]Z <h gIhd]hj<h G]h d<gjQEQd<[jIh YIQO]h� h]DgI ]h ]DWIjQp]h GI� � � � � � � � � � �

<dgI[GQv<OIZ� IZ fkI Q[GQE<p<Z IZ hk< j]j<YQG<GI ]k [@] E][PIEQZI[j] G]h E][jImG]h� � � � � � � � � � � �

<dgIhI[j<G]h [] Ekgh]� "] E<h] G]h IhjkG<[jIh GI GIhQO[� ZkQj]h Q[GQE<g<Z fkI j<YpIv� � � � � � � � � � � � �
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E][hIOkQg<Z <d][j<g d<gjI G] E][jImG] G] Ekgh] E]ggIj<ZI[jI ] fkI j<YpIv� WkhjQNQE<gQ<� � � � � � � � � � � �

<�GIhZ]jQp<F@]�gIOQhjg<G<��

"] N]gZkY>gQ] GI jgIQ[<ZI[j]� ]h IhjkG<[jIh GI GIhQO[ gI<YQv<g<Z ÉÅ hIhhaIh I� � � � � � � � � � � �

<kZI[j<g<Z < ZKGQ< OIg<Y GI dIgN]gZ<[EI d<g< ÂÈ d][j]h� I[fk<[j] ]h YIQO]h� � � � � � � � � � � �

gI<YQv<g<Z EQ[E] hIhhaIh I hkDQg<Z hk< dIgN]gZ<[EI d<g< ÃÃ d][j]h G]h ÃÆ d]hhSpIQh� "<� � � � � � � � � � � � � �

IrIEkF@] G] N]gZkY>gQ] NQ[<Y G] Z_GkY] GI d]YSZIg]h� ]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � � �

E][hIOkQg<Z kZ< ZKGQ< GI ÂÉ�ÄÄ d][j]h I ]h YIQO]h E][hIOkQg<Z kZ< ZKGQ< GI ÃÅ� � � � � � � � � � � � � �

d][j]h G]h ÃÆ d]hhSpIQh� $h Q[GQE<G]gIh GI Z]jQp<F@] G]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � � �

ZIYP]g<g<Z� E]Z IrEIF@] <] Q[GQE<G]g fkI GQv gIhdIQj] <] [SpIY GI E][PIEQZI[j]� $h� � � � � � � � � � � � �

YIQO]h d]g hk< pIv jQpIg<Z ZIYP]gQ< hQO[QNQE<jQp< IZ j]G]h ]h Q[GQE<G]gIh Z]jQp<EQ][<Qh�� � � � � � � � � � � �

E]Z IrEIF@] < <NQgZ<F@] fkI GQv gIhdIQj] <] [SpIY GI Q[jIgIhhI h]DgI ] jIZ<� �hjI� � � � � � � � � � � � � � �

gIhkYj<G] N]Q <Q[G< Z<Qh gIN]gF<G]� E]Z ]h ZIGQG]gIh G]h ]DWIjQp]h GI <dgI[GQv<G] fkI� � � � � � � � � � � � �

N]g<Z IZ hk< Z<Q]gQ< [IO<jQp]h ]k Q[EIgj]h d<g< ]h IhjkG<[jIh G] GIhQO[ I�� � � � � � � � � � � � �

GQNIgI[jIZI[jI�d<g<�]h�YIQO]h��<dgIhI[j]k�ZIYP]gQ<h�hQO[QNQE<jQp<h��

�hjI ZIhZ] d<Gg@] hI gIdIjQk [] hIOk[G] Z_GkY] G] Ekgh]� pQhj] fkI < ZKGQ< Q[QEQ<Y G]h� � � � � � � � � � � � � � � �

ÂÉ d][j]h d]hhSpIQh [] hIOk[G] Z_GkY] N]Q GI ÂÄ�ÉÆ d<g< ]h IhjkG<[jIh GI GIhQO[ I� � � � � � � � � � � � � � �

<dI[<h È�ÆÁ d<g< ]h YIQO]h� $h Q[GQE<G]gIh Z]jQp<EQ][<Qh j<ZDKZ <dgIhI[j<Z ] ZIhZ]� � � � � � � � � � � �

jQd] GI gI<F@] G]h d<gjQEQd<[jIh E]Z ]h IhjkG<[jIh GI GIhQO[ <dgIhI[j<[G] E][E]gG?[EQ<� � � � � � � � � � � �

E]Z <h <NQgZ<FaIh Z<h jI[GI[G] dg_rQZ]h < [Ikjg<YQG<GI� I[fk<[j] ]h YIQO]h hI� � � � � � � � � � � �

I[E][jg<Z j<ZDKZ [< v][< GI E][E]gG?[EQ< Z<h jI[GI[G]� [< Z<Q]gQ< G]h Q[GQE<G]gIh�� � � � � � � � � � � �

= j]j<Y E][E]gG?[EQ<� �d_h < gI<YQv<F@] G]h jgIQ[<ZI[j]h� ]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � � �

E][hIOkQg<Z ZIYP]g<g hk< dIgN]gZ<[EI <jQ[OQ[G] ÂÇ�ÅÇ d][j]h IZ ZKGQ< d<g< ]h ÂÉ� � � � � � � � � � � �

d]hhSpIQh� �I ]kjg< N]gZ<� ]h d<gjQEQd<[jIh YIQO]h� hkgdgII[GI[jIZI[jI� ZIYP]g<g<Z <� � � � � � � � � �

hk< dIgN]gZ<[EI d<g< ÂÈ�ÅÁ d][j]h� �Q[G<� E]Z] pQZ]h [] Z_GkY] <[jIgQ]g� ]h� � � � � � � � � � � �

Q[GQE<G]gIh Z]jQp<EQ][<Qh d<g< ]h YIQO]h j<ZDKZ <dgIhI[j<g<Z ZIYP]gQ<h� I[fk<[j] ]h� � � � � � � � � �

Q[GQE<G]gIh�Z]jQp<EQ][<Qh�G]h�IhjkG<[jIh�GI�GIhQO[�hI�Z<[jQpIg<Z�Ihj>pIQh��

"] jIgEIQg] Z_GkY] Ekgh] GI dg]EIhh]h Q[GkhjgQ<Qh� ]h IhjkG<[jIh GI GIhQO[ j]j<YQv<g<Z� � � � � � � � � � � �

kZ< ZKGQ< GI ÂÂ�ÆÈ d][j]h GI[jgI ]h ÂÇ d]hhSpIQh I ]h YIQO]h d]g hk< pIv E][hIOkQg<Z� � � � � � � � � � � � � � � �

<dI[<h È�ÃÊ d][j]h� �d_h < gI<YQv<F@] G]h jgIQ[<ZI[j]h ]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � � �
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ÀÆÃ�

ZIYP]g<g<Z < dIgN]gZ<[EI d<g< ÂÆ�ÂÊ d][j]h I ]h YIQO]h E][hIOkQg<Z ÂÇ d][j]h� ]k� � � � � � � � � � � � �

hIW<� j]G]h ]h d<gjQEQd<[jIh GIhjI Ogkd] <EIgj<g<Z j]G<h <h fkIhjaIh G] Z_GkY] NQ[<Y� $h� � � � � � � � � � � � � �

Q[GQE<G]gIh Z]jQp<EQ][<Qh gINYIjQg<Z Ihh< ZIYP]gQ< GI dIgN]gZ<[EI I� <dIh<g G]h� � � � � � � � � �

Q[GQE<G]gIh G]h IhjkG<[jIh GI GIhQO[ hI Z<[jIgIZ dg<jQE<ZI[jI Ihj>pIQh� ]h Q[GQE<G]gIh� � � � � � � � � � �

GI Z]jQp<F@] G]h d<gjQEQd<[jIh YIQO]h ZIYP]g<g<Z D<hj<[jI� �[EYkQ[G] <Q[G< ] Q[GQE<G]g� � � � � � � � � � �

fkI�GQv�gIhdIQj]�<]h�]DWIjQp]h�GI�<dgI[GQv<OIZ���

/]DgI IhjI fkIhQj]� <h Gk<h dIgOk[j<h fkI <D]gG<Z GQgIj<ZI[jI I O<[P] GI� � � � � � � � � � � �

E][PIEQZI[j] <d_h < gI<YQv<F@] G]h jgIQ[<ZI[j]h� N]Q dg<jQE<ZI[jI k[?[QZI IZ hk<� � � � � � � � � � �

d]hQjQpQG<GI d<g< ]h d<gjQEQd<[jIh YIQO]h� �QNIgI[jIZI[jI� d<g< ]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � �

N]Q�dgIG]ZQ[<[jIZI[jI�GkpQG]h]��

�dIh<g G< gIYIp?[EQ< G]h G<G]h <dgIhI[j<G]h <jK ] Z]ZI[j]� ] I[N]fkI Q[pIhjQO<jQp]� � � � � � � � � � � �

dgQ[EQd<Y G]h Z_GkY]h GI dg]EIhh]h Q[GkhjgQ<Qh GQvIZ gIhdIQj] <]h Z_GkY]h fkI� � � � � � � � � � �

<dgIhI[j<Z ]h ÃÁ dg]EIhh]h GI N<DgQE<F@] gIdIjQG]h jgLh pIvIh [] Ekgh]� 
]Z IhjSZkY]h� � � � � � � � � � � � �

GI [<jkgIv<h GQNIgI[jIh� hI[G]� ] jIrj] GIhEgQjQp]� < QZ<OIZ GI dg]Gkj]h NIQj]h []h� � � � � � � � � � � � �

dg]EIhh]h IhdIESNQE]h� ]k <Q[G<� < QZ<OIZ fkI gIdgIhI[j< j]G<h <h Ij<d<h G] dg]EIhh] GI� � � � � � � � � � � � � �

dg]GkF@]� "] Z_GkY] Q[QEQ<Y IZ fkI ] dg]j]E]Y] N]Q Z][j<G] E]Z GIhEgQFaIh jIrjk<Qh� ]h� � � � � � � � � � � � � �

IhjkG<[jIh GI GIhQO[ E][hIOkQg<Z ZIYP]g<g < dIgN]gZ<[EI Q[QEQ<Y GI ÂÅ�ÉÉ d][j]h GI� � � � � � � � � � � �

ZKGQ< OIg<Y� d<g< ÂÉ�ÁÅ� "] E<h] G]h YIQO]h� < dIgN]gZ<[EI Q[QEQ<Y GI ÂÁ�ÇÈ d][j]h N]Q� � � � � � � � � � � � � � �

<ZdYQ<G< d<g< hkgdgII[GI[jIh ÂÊ�Å d][j]h GI ZKGQ< NQ[<Y� "] Z_GkY] hIOkQ[jI� IZ fkI� � � � � � � � � � � � �

<h GIhEgQFaIh jIrjk<Qh N]g<Z hkDhjQjkSG<h d]g QZ<OI[h GI dg]Gkj]h N<DgQE<G]h E]Z ]h� � � � � � � � � � � �

dg]EIhh]h < hIgIZ <dgI[GQG]h� ]h <Yk[]h GI GIhQO[ j<ZDKZ ZIYP]g<g<Z hk<� � � � � � � � � � �

dIgN]gZ<[EI d<gjQ[G] GI ÂÈ�ÉÉ d][j]h []h ÃÁ d]hhSpIQh d<g< ÂÊ�ÅÆ� $h d<gjQEQd<[jIh� � � � � � � � � � � �

YIQO]h d]g hk< pIv� d<gjQg<Z GI ÂÄ�ÃÁ d][j]h GI ZKGQ< Q[QEQ<Y d<g< ÂÊ�ÇÁ d][j]h []� � � � � � � � � � � � � � �

N]gZkY>gQ]�NQ[<Y�GIhjI�Z_GkY]���

�> ] mYjQZ] Z_GkY] E]Zd<g<jQp] GI IhjSZkY]h� E][j]k E]Z QZ<OI[h gIdgIhI[j<jQp<h GI� � � � � � � � � � � �

E<G< Ij<d< G]h dg]EIhh]h GI N<DgQE<F@] IZ QYkhjg<FaIh ]k Q[N]Og>NQE]h I� d<g< ]h� � � � � � � � � � � � �

IhjkG<[jIh GI GIhQO[� gIdgIhI[j]k kZ< ZIYP]gQ< GI ÂÉ�È d][j]h GI ZKGQ< OIg<Y [<� � � � � � � � � � � � �

<p<YQ<F@] Q[QEQ<Y d<g< ÂÊ�ÄÃ d][j]h [< ZKGQ< NQ[<Y� $h ]kjg]h d<gjQEQd<[jIh fkI� � � � � � � � � � � �
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ÀÆÄ�

E]ZIF<g<Z E]Z kZ< ZKGQ< DIZ Q[NIgQ]g� GI ÂÁ�ÉÁ d][j]h� E][hIOkQg<Z kZ< ZIYP]gQ<� � � � � � � � � � � �

GI�dIgN]gZ<[EI�hQO[QNQE<jQp<�EPIO<[G]�<�ÂÊ�Å�d][j]h�GI�ZKGQ<��

�dIh<g GI j]G]h ]h jgIQ[<ZI[j]h <dgIhI[j<gIZ gIhkYj<G]h d]hQjQp]h [< dIgN]gZ<[EI�� � � � � � � � � �

d<g< <ZD<h <h E<jIO]gQ<h GI d<gjQEQd<[jIh� ]h gIhkYj<G]h G]h YIQO]h Z]hjg<Z ] d]GIg� � � � � � � � � � � � �

GIhj< NIgg<ZI[j<� �I N]gZ< g>dQG<� IZ ZQ[kj]h� ] dg]j]E]Y] Z]hjg<�hI E<d<v GI QOk<Y<g� � � � � � � � � � � � �

Q[GQpSGk]h j]j<YZI[jI YIQO]h = GIhQO[Igh Q[QEQ<[jIh� �Q[G<� ]h Q[GQE<G]gIh GI N<j]gIh [@]� � � � � � � � � � � �

E]O[QjQp]h� YQO<G]h = Z]jQp<F@] G]h IhjkG<[jIh j<ZDKZ N]Q E<d<v GI gIdgIhI[j<g� � � � � � � � � � �

NQGIGQO[<ZI[jI < gI<F@] <]h gIhkYj<G]h GI <dgI[GQv<OIZ� /]Z<G]h� ]h G]Qh Q[GQE<G]gIh�� � � � � � � � � � �

d]GIZ hIg kZ< NIgg<ZI[j< IhhI[EQ<Y d<g< fkI dg]NIhh]gIh d]hh<Z E][GkvQg Ekgh]h E]Z� � � � � � � � � � � �

[SpIQh GI N]gZ<F@] dg]NQhhQ][<Y DIZ Z<Qh IrdgIhhQp]h� 0]G]h ]h G<G]h gIY<j<G]h N]g<Z� � � � � � � � � � � �

]gO<[Qv<G]h�[<�0���ÂÉ�d<g<�]h�YIQO]h��I�[<�0���ÂÊ�d<g<�]h�IhjkG<[jIh�GI�GIhQO[��

�

0���ÂÉ��.IhkYj<G]h�hQ[jKjQE]h�G]��IrdIgQZI[j]�GI�dg]EIhh]h�GI�N<DgQE<F@]��YIQO]h��
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!&�1 $�Â� É�ÃÆ� ÃÅ�ÃÆ� Æ� ÃÃ�ÃÆ�

!&�1 $�Ã� È�Æ�ÂÉ� ÂÈ�Å�ÂÉ� Æ� ÂÂ�ÂÉ�

!&�1 $�Ä� È�ÃÊ�ÂÇ� ÂÇ�ÂÇ� Å� ÂÁ�ÂÇ�

!&�1 $�Å� ÂÁ�ÇÈ�ÃÁ� ÂÊ�Å�ÃÁ� Å� ÂÆ�ÃÁ�

!&�1 $�Æ� ÂÄ�Ã�ÃÁ� ÂÊ�Ç�ÃÁ� Å� ÂÅ�ÃÁ�

!&�1 $�Ç� ÂÁ�É�ÃÁ� ÂÊ�Å�ÃÁ� Å� ÂÅ�ÃÁ�
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�

0���ÂÊ��.IhkYj<G]h�hQ[jKjQE]h�G]��IrdIgQZI[j]�GI�dg]EIhh]h�GI�N<DgQE<F@]��IhjkG<[jIh�GI�GIhQO[�
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!&�1 $�Â� É�ÁÅ�ÃÅ� ÂÉ�ÄÄ�ÃÅ� ÉÅ� ÂÈ�ÃÅ�

!&�1 $�Ã� ÂÄ�ÉÆ�ÂÉ� ÂÇ�ÅÇ�ÂÉ� ÆÁ� ÂÈ�ÂÉ�

!&�1 $�Ä� ÂÂ�ÆÈ�ÂÇ� ÂÆ�ÂÊ�ÂÇ� ÄÃ� ÂÅ�ÂÇ�

!&�1 $�Å� ÂÅ�ÉÉ�ÃÁ� ÂÉ�ÁÅ�ÃÁ� ÊÉ� ÂÉ�ÃÁ�

!&�1 $�Æ� ÂÈ�ÉÉ�ÃÁ� ÂÊ�ÅÆ�ÃÁ� ÈÁ� ÂÊ�ÅÃ�ÃÁ�

!&�1 $�Ç� ÂÉ�È�ÃÁ� ÂÊ�ÄÃ�ÃÁ� ÈÈ� ÂÉ�ÃÁ�

�][jI���]�<kj]g��ÃÁÂÊ��

�


�!Kj]G]��dYQE<G]�<��p<YQ<FaIh��[hIgQG<h�IZ�/<Y<�GI��kY<�

"< <dYQE<F@] G]h dg]j]E]Y]h IZ <p<YQ<FaIh GI GQhEQdYQ[< YQO<G< Z<jIgQ<Qh I dg]EIhh]h GI� � � � � � � � � � � � �

N<DgQE<F@] d<g< GIhQO[Igh� ]h gIhkYj<G]h N]g<Z E][hQGIg<G]h ZkQj] D][h�Y �Z gIY<F@] =� � � � � � � � � � � �

<p<YQ<F@] h]DgI Z<jIgQ<Qh d]YQZKgQE]h� < ZKGQ< Q[QEQ<Y ]DjQG< dIY]h <Yk[]h <[jIh G]h� � � � � � � � � � � �

jgIQ[<ZI[j]h N]Q GI ÂÅ IZ ÃÅ d][j]h d]hhSpIQh� 
]Z < IrIEkF@] GI ÃÃÅ hIhhaIh GI� � � � � � � � � � � � � � �

jgIQ[<ZI[j] G]h ÃÆ <Yk[]h� < ZKGQ< hkDQk [< <p<YQ<F@] NQ[<Y� d<g< ÃÃ d][j]h G]h ZIhZ]h� � � � � � � � � � � � � � �

ÃÅ d]hhSpIQh� "] jgIQ[<ZI[j]� N]g<Z ]NIgIEQG<h ÂÆ fkIhjaIh d<g< gIpQh@] I < ZKGQ< G]h� � � � � � � � � � � � � �

<Yk[]h N]Q GI ÂÅ d][j]h IZ OIg<Y� "]j<�hI fkI� <dIh<g G] jgIQ[<ZI[j] [@] jg<vIg j]G<h <h� � � � � � � � � � � � � � � �

fkIhjaIh G< <p<YQ<F@] d<g< gIpQh@] I jgIQ[]� < gIE<dQjkY<F@] G]h E][EIQj]h <d<gI[jIZI[jI� � � � � � � � � � � �

<WkG< [< gIEkdIg<F@] GI ]kjg<h fkIhjaIh I�]k Q[N]gZ<FaIh� ZIYP]g<[G] < dIgN]gZ<[EI� � � � � � � � � � �

GI�N]gZ<�OY]D<Y��

"] dg]j]E]Y] gI<YQv<G] NQhQE<ZI[jI� IZ N]gZkY>gQ]h GI d<dIY� I gINIgI[jIh <]h Z<jIgQ<Qh� � � � � � � � � � � �

ZIj>YQE]h� < ZKGQ< Q[QEQ<Y G]h <Yk[]h N]Q GI ÂÉ d][j]h d<g< ÃÅ d][j]h d]hhSpIQh� $h� � � � � � � � � � � � � � �

ZIhZ]h ÃÆ <Yk[]h gI<YQv<g<Z YQpgIZI[jI ÂÂÊ hIhhaIh GI jgIQ[<ZI[j] I j]j<YQv<g<Z kZ<� � � � � � � � � � � �

ZKGQ< GI ÂÅ d][j]h d<g< ]h ÂÆ ]NIgIEQG]h [] jgIQ[<ZI[j]� 
]Z] gIhkYj<G]� ]h <Yk[]h� � � � � � � � � � � � � �
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ZIYP]g<g<Z < dIgN]gZ<[EI j<ZDKZ [Ihj< <p<YQ<F@]� I E][hIOkQg<Z <jQ[OQg < ZKGQ< GI ÃÄ� � � � � � � � � � � � �

d][j]h�G]h�ÃÅ�d]hhSpIQh�[<�<p<YQ<F@]�d_h�jgIQ[<ZI[j]��

"] Z_GkY] GIGQE<G] <]h Z<jIgQ<Qh EIg?ZQE]h� I Z<jIgQ<Qh [<jkg<Qh� ]h <Yk[]h� � � � � � � � � � �

E][hIOkQg<Z ZKGQ< GI ÂÇ d][j]h d<g< ]h ÃÅ d]hhSpIQh [< <p<YQ<F@] Q[QEQ<Y� "]h� � � � � � � � � � � � �

jgIQ[<ZI[j]h fkI E][jQ[P<Z Ê fkIhjaIh� ]h <Yk[]h E][hIOkQg<Z <jQ[OQg < ZKGQ< OIg<Y GI� � � � � � � � � � � � �

É d][j]h� gIdIjQ[G] ÂÁÃ pIvIh ]h jgIQ[<ZI[j]h� 
]Z] E][hIfkL[EQ<� ZIYP]g<Z < hk<� � � � � � � � � � � �

dIgN]gZ<[EI�d<g<�ÃÂ�d][j]h�[]h�ÃÅ�d]hhSpIQh�[<�<p<YQ<F@]�NQ[<Y�h]DgI�]�jIZ<��

"]h Z_GkY]h GIGQE<G]h <] I[jI[GQZI[j] GI Z<jIgQ<Qh E]Zd_hQj]h� fkI [@] E][jQ[P<Z� � � � � � � � � � �

<p<YQ<F@] Q[QEQ<Y� ]h <Yk[]h N]g<Z Ird]hj]h = ]d]gjk[QG<GI GI jgIQ[] YQpgI� Gkg<[jI Gk<h� � � � � � � � � � � � �

hIZ<[<h <[jIgQ]gZI[jI < IrIEkF@] G< dg]p<� E]Z Å GQ<h GI Ihd<F<ZI[j] ]DgQO<j_gQ] G<� � � � � � � � � � � � �

<p<YQ<F@]� $ N]gZkY>gQ] E][jQ[P< fkIhjaIh <DIgj<h d<g< jgIQ[<ZI[j] G]h E][EIQj]h I� ]h� � � � � � � � � � � �

ÃÆ <Yk[]h� gI<YQv<g<Z ÇÅ gIdIjQFaIh� +]hjIgQ]gZI[jI� GQpQGQG]h IZ G]Qh Ogkd]h� N]g<Z� � � � � � � � � � �

E][pQG<G]h < gI<YQv<g kZ< dg]p< I E][jQ[P< ÂÃ fkIhjaIh� � ZKGQ< G] dgQZIQg] Ogkd] N]Q� � � � � � � � � � � � � � �

GI É d][j]h I < G] hIOk[G] Ogkd] GI È d][j]h� +IgEIDI�hI� fkI <YKZ G< IrIEkF@] IZ� � � � � � � � � � � � � � � � �

[mZIg] DIZ ZI[]g GI hIhhaIh GI jgIQ[<ZI[j]� <d<gI[jIZI[jI� ] jgIQ[] Z<Qh YI[j] I� � � � � � � � � � � � �

E]O[QjQp<ZI[jI Z<h GIZ<[G<[jI E]Z fkIhjaIh <DIgj<h� [@] gIhkYj]k IZ kZ<� � � � � � � � � �

dIgN]gZ<[EI�G]�ZIhZ]�[SpIY�fkI�]h�jgIQ[<ZI[j]h�<[jIgQ]gIh��

"< IrIEkF@] G]h Ir<ZIh OY]D<Qh� fkI ZIGQ<Z < <hhQZQY<F@] G]h E][EIQj]h Gkg<[jI ]� � � � � � � � � � � � �

dIgS]G] hIZIhjg<Y� < jkgZ< j<ZDKZ N]Q GQpQGQG< IZ G]Qh Ogkd]h fkI gI<YQv<g<Z kZ<� � � � � � � � � � � � �

<p<YQ<F@] GI ÉÁ d][j]h� 0]G]h IhjIh E][EIQj]h I fkIhjaIh Ig<Z QGL[jQE]h <]h E]Y]E<G]h� � � � � � � � � � � � �

IZ <p<YQ<FaIh <[jIgQ]gIh� $ dgQZIQg] Ogkd] ]DjIpI kZ< ZKGQ< GI ÆÊ d][j]h I ] hIOk[G]� � � � � � � � � � � � � � �

Ogkd]�kZ<�ZKGQ<�GI�ÆÈ�d][j]h�[Ihj<�<p<YQ<F@]��

� �
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�

0���ÃÁ��.IhkYj<G]h�hQ[jKjQE]h�G]�IrdIgQZI[j]�IZ�<p<YQ<FaIh�Q[hIgQG<h�IZ�h<Y<�GI�<kY<��

�"��
��$.�/����
+�.�$.!�"
��

�6� ����$�
�"�
�� �

�6� ����$���"� � 0.��"�!�"0$�

¢� ¢� ¢� .�+�0��(�/� !�������.� �

+$ �!�.$/� ÂÅ�ÃÅ� ÃÃ�ÃÅ� ÃÃÅ� ÂÅ�ÂÆ�

!�0�.���/�
!�0� �
$/�

ÂÉ�ÃÅ� ÃÄ�ÃÅ� ÂÂÊ� ÂÅ�ÂÆ�

!�0�.���/�

�.�!�
$/���
"�01.��/�

ÂÇ�ÃÅ� ÃÂ�ÃÅ� ÂÁÃ� É�Ê�

!�0�.���/�

$!+&/�0$/�

¢� È�Æ�ÂÃ� ÇÅ� ¢�

� $�� � ¢� ¢� ¢� ÆÉ�ÉÁ�

�][jI���]�<kj]g��ÃÁÂÊ��

�

��!Kj]G] �dYQE<G] < 
][EIQj]h GI !]GIY<OIZ 0gQGQZI[hQ][<Y I �IhI[P] �krQYQ<G] d]g� � � � � � � � � � �


]Zdkj<G]g�

�d_h < IrIEkF@] GI G]Qh Z_GkY]h GI <kY<� ]h d<gjQEQd<[jIh YIQO]h G] IrdIgQZI[j]� � � � � � � � � � � � �

]DjQpIg<Z kZ< d][jk<F@] Q[QEQ<Y GI Ê d][j]h IZ ÂÂ� YQO<G]h < E][EIQj]h D>hQE]h� � � � � � � � � � � � �

<dgIhI[j<G]h <[jIgQ]gZI[jI <]h jgIQ[<ZI[j]h I� GI ÂÅ d][j]h ZKGQ]h IZ ÂÇ� ]NIgj<G]h� � � � � � � � � � � �

d<g< ]kjg] Ogkd] GI fkIhjaIh YQO<G<h = E][EIQj]h GI Z]GIY<OIZ Q[jIgZIGQ>gQ]h� �hjIh� � � � � � � � � � � �

Z_GkY]h N]g<Z QZd]gj<[jIh d<g< hkDhjQjkQg kZ< <p<YQ<F@] Q[QEQ<Y fkI N<j<YZI[jI hIgQ<� � � � � � � � � � �

[kY< d<g< ] IrdIgQZI[j]� 6Qhj] fkI [I[PkZ GIhhIh d<gjQEQd<[jIh jQ[P<Z E][PIEQZI[j]h� � � � � � � � � � �

GI Z]GIY<OIZ Ä� pQgjk<Y� I ] Ekgh] jQ[P< kZ< <D]gG<OIZ dg>jQE< I GI O<[P] GI� � � � � � � � � � � � � � �

P<DQYQG<GIh� <h <kY<h Q[jg]Gkj_gQ<h N]g<Z < <YjIg[<jQp< Z<Qh pQ>pIY d<g< kZ< Ird]hQF@]� � � � � � � � � � � �

D>hQE< GI E][EIQj]h� � ZKGQ< ]DjQG< dIY]h IhjkG<[jIh GI GIhQO[ [@] N]Q ZkQj] GQNIgI[jI� � � � � � � � � � � � � �

hI[G] GI ÂÁ�ÃÂ d<g< <h ÂÂ fkIhjaIh GI [SpIY D>hQE] I ÂÆ d][j]h IZ ÂÇ d<g< <h fkIhjaIh� � � � � � � � � � � � � � � � � �

Q[jIgZIGQ>gQ<h��[kZ<�<p<YQ<F@]�Q[QEQ<Y��

�Z gIY<F@] = ZKGQ< OIg<Y NQ[<Y ]DjQG< [] Ekgh] ]NIgIEQG]� ]h hkWIQj]h YIQO]h jQpIg<Z kZ<� � � � � � � � � � � � � � �

ZKGQ< GI ÄÂ d][j]h IZ ÄÄ ]NIgj<G]h [< <p<YQ<F@] GI I[EIgg<ZI[j]� I[fk<[j] ]h� � � � � � � � � � � � �
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IhjkG<[jIh GI GIhQO[ ]DjQpIg<Z kZ< []j< NQ[<Y GI ÄÃ d][j]h [< ZIhZ< <p<YQ<F@]� $� � � � � � � � � � � � � �

gIhkYj<G] j]g[<�hI gIYIp<[jI GIpQG] = GQNIgI[F< GI dgId<g] I E][PIEQZI[j] dgKpQ]� � � � � � � � � � �

<dgIhI[j<G] dIY]h G]Qh Ogkd]h� $h d<gjQEQd<[jIh YIQO]h [@] <dgIhI[j<Z IrdIgQL[EQ<� � � � � � � � � �

<[jIgQ]g IZ gIY<F@] <]h E][EIQj]h GI Z]GIY<OIZ Ä�� I[fk<[j] ]h IhjkG<[jIh GI GIhQO[� � � � � � � � � � � � �

W> P<pQ<Z Ekgh<G] <] ZI[]h kZ< GQhEQdYQ[< h]DgI ] jIZ<� <[jIgQ]gZI[jI� �hhQZ� GI� � � � � � � � � � � � �

N]gZ< Q[QEQ<Y� ] ZKj]G] <d<gI[jIZI[jI E][hIOkQk dgII[EPIg < GQNIgI[F< GI GIN<h<OIZ� � � � � � � � � � �

jKE[QE<�G]h�d<gjQEQd<[jIh�YIQO]h��

�h fkIhjaIh gINYIrQp<h N]g<Z Q[hIgQG<h [< IrdIgQL[EQ<� E]Z ] ]DWIjQp] < <p<YQ<g <� � � � � � � � � � � � �

E<d<EQG<GI G]h d<gjQEQd<[jIh G] Ekgh] GI E][IEj<g I Q[jIg�gIY<EQ][<g ]h E][EIQj]h GI� � � � � � � � � � � �

N]gZ< < j]Z<g GIEQhaIh� I WkhjQNQE<g d]hQEQ][<ZI[j]h� ]k gI<YQv<g h]YkF@] GI dg]DYIZ<h�� � � � � � � � � � � �

�YKZ GI Gk<h fkIhjaIh <DIgj<h� ]kjg<h Gk<h fkIhjaIh N]g<Z QGI<YQv<G]h d<g< d]GIg� � � � � � � � � � � �

<p<YQ<g IZ jgLh [SpIQh < E<d<EQG<GI GI kh]� dIY]h Q[GQpSGk]h� G]h E][EIQj]h GI Ä�� "Ihj<h� � � � � � � � � � � � � � �

fkIhjaIh� kZ< QZ<OIZ GI Z]GIY]h Ä� Ig< <dgIhI[j<G<� I jgLh GQNIgI[jIh N]gZ<h GI� � � � � � � � � � � � �

Z]GIY<OIZ Ig<Z hkOIgQG<h E]Z ]h []ZIh I < ]gGIZ G]h gIEkgh]h GI Z]GIY<OIZ� �<h� � � � � � � � � � � � � �

]dFaIh G<G<h� Gk<h Ig<Z E]ggIj<h G] d][j] GI pQhj< jgQGQZI[hQ][<Y� d]gKZ� kZ< GIY<h� � � � � � � � � � � � �

E][hkZQ< ZI[]h gIEkgh]h ]k <jQpQG<GIh GI Z]GIY<OIZ� hI j]g[<[G] kZ< ]dF@] Z<Qh� � � � � � � � � � � �

g>dQG<� Z<h IE][`ZQE<� I fkI <dgIhI[j< G]ZS[Q] ]k IrdIgQL[EQ< IZ Z]GIY<OIZ� � � � � � � � � � �

<p<[F<G<� �Z gIY<F@] = dgQZIQg< fkIhj@]� GI [SpIY Z<Qh D>hQE]� ] Ogkd] GI YIQO]h jIpI� � � � � � � � � � � � � � �

ÉÆ�ÈÂÚ GI <dg]pIQj<ZI[j] E]Z < gIhd]hj< Z<Qh <GIfk<G<� I ÃÂ�ÅÃÚ G< gIhd]hj<� � � � � � � � � � � �

d<gEQ<YZI[jI E]ggIj<� I[fk<[j] ]h IhjkG<[jIh GI GIhQO[ d<g< < gIhd]hj< E]ggIj<� � � � � � � � � � �

]DjQpIg<Z ÆÈ�ÆÈÚ GI <EIgj] I ÄÄ�ÄÄÚ [< gIhd]hj< d<gEQ<YZI[jI E]ggIj<� �> IZ gIY<F@] =� � � � � � � � � � � � � �

hIOk[G< fkIhj@]� E]Z E][EIQj]h Q[jIgZIGQ>gQ]h GI Z]GIY<OIZ I[p]YpQG]h� ]h� � � � � � � � �

d<gjQEQd<[jIh YIQO]h jQpIg<Z ÄÆ�ÈÂÚ G<h gIhd]hj<h <hh]EQ<G<h < h]YkF@] Z<Qh <GIfk<G< I� � � � � � � � � � � �

ÇÅ�ÃÉÚ G<h gIhd]hj<h <hh]EQ<G<h < h]YkF@] d<gEQ<YZI[jI E]ggIj<� "] E<h] G]h IhjkG<[jIh� � � � � � � � � � � �

GI GIhQO[ ] gIhkYj<G] N]Q GI ÄÇ�ÄÇÚ d<g< gIhd]hj< Z<Qh <GIfk<G< I ÇÁ�ÇÁÚ d<g< <� � � � � � � � � � � � � � �

gIhd]hj< d<gEQ<YZI[jI E]ggIj<� �hhQZ� <dIh<g GI [< dgQZIQg< fkIhj@]� < fk<[jQG<GI GI� � � � � � � � � � � �

<d][j<ZI[j]h = gIhd]hj< Z<Qh <GIfk<G< jI[P< hQG] G]h YIQO]h� []j<�hI fkI GI Z<[IQg<� � � � � � � � � � � � �

OIg<Y d<g< <ZD<h <h fkIhjaIh < fk<[jQG<GI GI Igg]h G]h IhjkG<[jIh GI GIhQO[ K IZ hk<� � � � � � � � � � � � � � � �

j]j<YQG<GI�DIZ�Q[NIgQ]g��
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�Z gIY<F@] = dg>jQE< <hh]EQ<G<� [] Ogkd] GI YIQO]h <dI[<h È G]h d<gjQEQd<[jIh gI<YQv<g<Z� � � � � � � � � � � � � �

]h IrIgESEQ]h dg>jQE]h YQO<G]h <]h E][EIQj]h GI Z]GIY<OIZ Ä�� "] E<h] G]h IhjkG<[jIh GI� � � � � � � � � � � � � �

GIhQO[� j]G]h ]h d<gjQEQd<[jIh gI<YQv<g<Z ]h IrIgESEQ]h dg>jQE]h� � fk<[jQG<GI GI Igg]h� � � � � � � � � � � �

I[E][jg<G]h [<h Z]GIY<OI[h� dgQ[EQd<YZI[jI YQO<G<h <]h E][EIQj]h Q[jIgZIGQ>gQ]h� d<g<� � � � � � � � �

]h d<gjQEQd<[jIh YIQO]h N]Q hkdIgQ]g d][j] d]gKZ [<h Z]GIY<OI[h Z<Qh D>hQE<h� <� � � � � � � � � � � �

fk<YQG<GI�G]h�Z]GIY]h�N]Q�ZkQj]�D]<�d<g<�<ZD]h�]h�Ogkd]h�IhjkG<G]h��

�Z gIY<F@] <]h Q[GQE<G]gIh GI Z]jQp<F@] Q[jgS[hIE< G]h d<gjQEQd<[jIh YIQO]h� ] m[QE]� � � � � � � � � � � �

Z<gE<G]g fkI hI I[E][jg]k IZ d]hQF@] [Ikjg< GQv gIhdIQj] <] [SpIY GI E][PIEQZI[j]�� � � � � � � � � � � � �

dIgEIDQG] dIY]h d<gjQEQd<[jIh� IZ gIY<F@] <]h ]DWIjQp]h GI <dgI[GQv<OIZ� 0]G]h ]h� � � � � � � � � � �

GIZ<Qh fk<jg] QjI[h GI Z]jQp<F@] Q[jgS[hIE< <dgIhI[j<Z�hI d]hQjQp]h� E]Z E][E]gG?[EQ<� � � � � � � � � �

j]j<Y ]k d<gEQ<Y� �hjIh hI gINIgIZ <] [SpIY GI Q[jIgIhhI� <] I[jI[GQZI[j] G] kh]� � � � � � � � � � � � � �

dg]NQhhQ][<Y G] E][PIEQZI[j] <GfkQgQG]� = E]ZdgII[h@] G] jIZd] GIGQE<G] <] Ekgh]�� � � � � � � � � � �

<YKZ G< dgIGQhd]hQF@] I <] E]ZIjQZI[j] GI Igg]h d<g< ] dg]EIhh] GI <dgI[GQv<OIZ�� � � � � � � � � � � � �

-k<[G] <p<YQ<G]h []h ZIhZ]h fkIhQj]h� ]h IhjkG<[jIh GI GIhQO[ j<ZDKZ <dgIhI[j<Z� � � � � � � � � � �

gIhkYj<G]h YQO<G]h < E][E]gG?[EQ< E]Z ]h EQ[E] QjI[h <dgIhI[j<G]h� d]gKZ� IZ G]Qh� � � � � � � � � � � �

Q[GQE<G]gIh Ihj@] DIZ dg_rQZ]h G< [Ikjg<YQG<GI� �YKZ GQhh]� []j<�hI fkI j]G]h ]h QjI[h� � � � � � � � � � � � �

Ihj@] Z<Qh dg_rQZ]h GI kZ E]Zd]gj<ZI[j] [Ikjg] G] fkI kZ G]h d<gjQEQd<[jIh YIQO]h�� � � � � � � � � � � � �

!<Qh kZ< pIv d]GI hIg <hh]EQ<g ]h gIhkYj<G]h Z]jQp<EQ][<Qh <] kh] GI []j<h I� � � � � � � � � � � � � �

gIE]ZdI[h<h pQhj] [< gIpQh@] I Nk[G<ZI[j<F@] jI_gQE< GIhjI jg<D<YP]� �[fk<[j] ]h� � � � � � � � � � �

d<gjQEQd<[jIh YIQO]h hI Z<jgQEkY<g<Z d]g p][j<GI dg_dgQ< IZ kZ Ekgh] YQpgI I ][YQ[I� ]h� � � � � � � � � � � � � �

IhjkG<[jIh GI GIhQO[ N]g<Z E][pQG<G]h d]g hIkh dg]NIhh]gIh < gI<YQv<g <h <jQpQG<GIh� � � � � � � � � � � �

E]Z]�gIfkQhQj]�GI�EkZdgQZI[j]�GI�GQhEQdYQ[<h��ZkQj<h�pIvIh�IZ�N]gZ<�GI�IrIgESEQ]h��

$h gIhkYj<G]h G<h <p<YQ<FaIh Q[QEQ<Qh I NQ[<Qh d<g< <ZD]h ]h Ogkd]h [@] <dgIhI[j<Z� � � � � � � � � � � � �

GQhEgId?[EQ<h� DIZ E]Z] ]h Q[GQE<G]gIh hkDWIjQp]h GI Z]jQp<F@]� +]gKZ� kZ N<j]g GI� � � � � � � � � � � �

GIhj<fkI [] IrdIgQZI[j] IZ fkIhj@] Ihj> gIY<EQ][<G] = fk<[jQG<GI GI jgIQ[<ZI[j]h� � � � � � � � � � �

gI<YQv<G]h dIY]h GQNIgI[jIh Ogkd]h� �[fk<[j] ]h ÂÇ d<gjQEQd<[jIh G] Ogkd] GI YIQO]h� � � � � � � � � � � �

IrIEkj<g<Z ÅÊ jgIQ[<ZI[j]h [] j]j<Y� ] Ogkd] GI ÄÈ IhjkG<[jIh GI GIhQO[ gI<YQv<g<Z ÂÇÃ� � � � � � � � � � � � � �

pIvIh ] Z_GkY] GI jgIQ[<ZI[j]� 
]Z IhhIh gIhkYj<G]h d]GIZ]h d]GI�hI Q[NIgQg fkI ]� � � � � � � � � � � � �
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ÀÇÀ�

QZd<Ej] G]h jgIQ[<ZI[j]h IZ hkWIQj]h fkI [@] d]hhkIZ E][PIEQZI[j] dgKpQ] [< >gI< K� � � � � � � � � � � � �

Z<Q]g�G]�fkI�d<g<�Q[GQpSGk]h�fkI�W>�Ihj@]�N<ZQYQ<gQv<G]h�E]Z�]h�ZIhZ]h�E][EIQj]h��

�

0���ÃÂ��.IhkYj<G]h�hQ[jKjQE]h�G]��IrdIgQZI[j]�GI�Ä��
����YIQO]h��
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�dgIhI[j<G]h ]h gIhkYj<G]h G]h IrdIgQZI[j]h YQO<G]h = <dYQE<F@] G] Z]GIY] dg]j]E]Y<g� � � � � � � � � � �

GI dg>jQE< GIYQDIg<G< IZ GQNIgI[jIh jIZ<h G] I[hQ[] G] GIhQO[� <p<YQ<�hI QZd]gj<[jI ]� � � � � � � � � � � � �

<d][j<ZI[j] GI E<g<EjIgShjQE<h QZd]gj<[jIh I dIEkYQ<gIh G< <D]gG<OIZ <G]j<G< []� � � � � � � � � �

dg]WIj]� $ dgQZIQg] GIYIh GQv gIhdIQj] <] Q[EI[jQp] I ZIYP]gQ< G< ZI[j<YQG<GI <E<GLZQE<�� � � � � � � � � � � � �
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ÀÇÁ�

]k ZI[j<YQG<GI <E<GLZQE< GI EgIhEQZI[j] ¥QjIZ Ã�Å¦� $ hIOk[G] hI gINIgI = E<gO<� � � � � � � � � � � � �

E]O[QjQp< I gI<YQv<F@] GI ZkYjQj<gIN<h ¥QjIZ Ã�Ç¦� �Q[G< N]g<Z <p<YQ<G]h ]h O<[P]h GI� � � � � � � � � � � � �

<OQYQG<GI [] gIE][PIEQZI[j] GI E][EIQj]h I gI<YQv<F@] OIg<Y G<h j<gIN<h G]h Z_GkY]h�� � � � � � � � � � � �

E]Z] hkOIgI < jI]gQ< G< IrdIgjQhI E]Z] kZ N<j]g GI E]Zdg]p<F@] GI GIhIZdI[P] ¥QjIZ� � � � � � � � � � � � � �

Ã�Ã¦� � d]g NQZ� N]g<Z <dgIhI[j<G]h ]h INIQj]h YQO<G]h <]h IY]OQ]h I NIIGD<EXh ¥QjIZ Ã�Å¦� � � � � � � � � � � � � � �

<kj]Z>jQE]h�[]h�jgIQ[<ZI[j]h��
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���[EI[jQp]�I�!I[j<YQG<GI��E<GLZQE<�

�Z gIY<F@] = ZI[j<YQG<GI <E<GLZQE< G]h d<gjQEQd<[jIh� ZIGQG< [IhhI IhjkG] Gkg<[jI <� � � � � � � � � � � �

IrIEkF@] G]h jgIQ[<ZI[j]h� ] Ogkd] GI YIQO]h fkI gIEIDIk Q[EI[jQp]h Gkg<[jI <� � � � � � � � � � � �

gI<YQv<F@] G]h Z_GkY]h Z<[jIpI < ZKGQ< G]h Q[GQE<G]gIh I[jgI < j]j<Y E][E]gG?[EQ< I <� � � � � � � � � � � � � �

E][E]gG?[EQ<� �I N]gZ< GQpIgh<� <dI[<h kZ Q[GQE<G]g G]h IhjkG<[jIh GI GIhQO[ hI� � � � � � � � � � � �

<dg]rQZ]k G< j]j<Y E][E]gG?[EQ<� IYI GQv gIhdIQj] <] <dgI[GQv<G] hQO[QNQE<jQp]� I N<v� � � � � � � � � � � �

ZI[F@] <] I[jI[GQZI[j] G] I[O<[]� G< E][Nkh@] I G]h Igg]h [] d<gjI G] dg]EIhh]� $h� � � � � � � � � � � � � � �

GIZ<Qh fk<jg] Q[GQE<G]gIh NQE<g<Z [< v][< GI E][E]gG?[EQ<� hI[G] fkI <YOk[h GIYIh� � � � � � � � � � � �

DIQg<[G] < [Ikjg<YQG<GI� +gQ[EQd<YZI[jI ] Q[GQE<G]g YQO<G] = E<d<EQG<GI I E]ZdIjL[EQ<�� � � � � � � � � � �

fkI hIgQ<Z gIY<EQ][<G<h GQgIj<ZI[jI <] IhN]gF] INIjQp] []h jgIQ[<ZI[j]h� N]Q ] fkI Z<Qh� � � � � � � � � � � � �

hI <dg]rQZ]k G< [Ikjg<YQG<GI� d]GI[G] Q[GQE<g fkI ]h IhjkG<[jIh [@] I[E][jg<g<Z� � � � � � � � � � �

GIh<NQ]h [IhjI Z_GkY]� <]� <Q[G<� [@] ]DjQpIg<Z O<[P]h GI Q[N]gZ<F@] I�]k� � � � � � � � � � �

E][PIEQZI[j]�fkI�IYIp<gQ<Z�hk<�E]ZdIjL[EQ<�I�]k�gIdIgj_gQ]�jKE[QE]��

�

��!kYjQj<gIN<�

"] QjIZ fkI GQv gIhdIQj] = gI<YQv<F@] G]h Z_GkY]h IZ E][E]ZQj?[EQ< E]Z ]kjg<h� � � � � � � � � � � � �

<jQpQG<GIh� <dI[<h Ç G]h d<gjQEQd<[jIh YIQO]h gIY<j<g<Z gI<YQv<g <jQpQG<GIh hQZkYj?[I<h� � � � � � � � � �

I[fk<[j] gI<YQv<p<Z ]h Z_GkY]h dg]d]hj]h� �hhIh d<gjQEQd<[jIh gIY<j<g<Z ]kpQg ZmhQE<� � � � � � � � � �

]k pIg pSGI]h� <YKZ GQhh]� Ihd]g<GQE<ZI[jI <jI[GIg <YOkZ< YQO<F@]� IhEgIpIg ZI[h<OI[h�� � � � � � � � � � �
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ÀÇÂ�

]k [<pIO<g dIY< Q[jIg[Ij� "] E<h] G]h IhjkG<[jIh GI GIhQO[� Ê d<gjQEQd<[jIh gIY<j<g<Z� � � � � � � � � � � � �

]kpQg ZmhQE< ]k <hhQhjQg < pSGI]h Gkg<[jI < IrIEkF@] G]h Z_GkY]h GI IhjkG]� $ ZIhZ]� � � � � � � � � � � � � � �

[mZIg] GI d<gjQEQd<[jIh GIhh< E<jIO]gQ< j<ZDKZ gIY<j]k <jI[GIg = YQO<FaIh ]k IhEgIpIg� � � � � � � � � � � �

ZI[h<OI[h Gkg<[jI <h hIhhaIh GI IhjkG]� !IhZ] <[<YQh<[G]�hI IZ GIhj<fkI <� � � � � � � � � � �

dIgN]gZ<[EI GIhjIh Q[GQpSGk]h� [@] j]g[<�hI d]hhSpIY dIgEIDIg kZ< Q[jIgNIgL[EQ< GQgIj<� � � � � � � � � �

IZ gIY<F@] < kZ [SpIY GI dIgN]gZ<[EI� 
<h] Ihj< ZIGQF@] N]hhI E]Y]E<G< [<h <p<YQ<FaIh�� � � � � � � � � � � � � �

j<YpIv hIgQ< d]hhSpIY <[<YQh<g ZIYP]g ] QZd<Ej] GIhh<h Q[jIgNIgL[EQ<h E]O[QjQp<h� �Q[G<�� � � � � � � � � � �

<d_h < IrIEkF@] GI j]G<h <h <jQpQG<GIh dIgEIDIk�hI fkI <� j<YpIv < ZIYP]g <D]gG<OIZ� � � � � � � � � � � � � �

d<g< <p<YQ<F@] G< ZkYjQj<gIN< hIgQ< < IrIEkF@] GI IrdIgQZI[j] IhdIESNQE] E]Z j]j<Y� � � � � � � � � � � �

E][jg]YI G< hQjk<F@] GI IhjkG] ]k GI <p<YQ<F@] GI dIgN]gZ<[EI E]Z] ]kjg]h IhjkG]h� � � � � � � � � � � � �

I[E][jg<G]h�[<�gIpQh@]�GI�YQjIg<jkg<��

�

�0IZd]�ZKGQ]�


]Z ] ]DWIjQp] GI jg<F<g <YOk[h d<g?ZIjg]h h]DgI < kjQYQv<F@] �Ig<Y GI jIZd] d<g<� � � � � � � � � � � � � �

gI<YQv<F@] G<h j<gIN<h N]g<Z IhE]YPQG]h E]Z] dgQ[EQd<Y ]DWIj] GI ZIGQF@] ]h d][j]h GI� � � � � � � � � � � � �

<p<YQ<F@] ]k hIW<� <h <p<YQ<FaIh Q[QEQ<Y I NQ[<Y� �Q[G<� E]Z] < E]YIj< GI G<G]h gIOQhjg< ]� � � � � � � � � � � � � � � �

Q[SEQ] GI dgII[EPQZI[j] G] N]gZkY>gQ]� <YKZ GI h]YQEQj<g <] khk>gQ] ] gIOQhjg] IhdIESNQE]� � � � � � � � � � � � �

G] Q[SEQ] GI gIhd]hj<h <]h E][jImG]h I ] jKgZQ[] G< <p<YQ<F@]� Z<h Q[NIYQvZI[jI� [@]� � � � � � � � � � � � � �

E][j<DQYQv< <kj]Z<jQE<ZI[jI <h GQNIgI[F<h GI jIZd] I[jgI d<gjQEQd<[jIh� < <[>YQhI GIhjIh� � � � � � � � � � �

G<G]h N]Q NIQj< ±Z<[k<YZI[jI±� �hhQZ ] gIOQhjg] I E][j<DQYQv<F@] GI j]G]h ]h jIZd]h GI� � � � � � � � � � � � � �

E<G<�d<gjQEQd<[jI�j]G<h�<h�<dYQE<FaIh�hI�j]g[<gQ<�Q[pQ>pIY�d<g<�IhjI�IhjkG]���

�]g<Z hIYIEQ][<G]h I[j@] <YOk[h Z_GkY]h d<g< E]Zd<g<g ] jIZd] kjQYQv<G] d]g� � � � � � � � � � �

IhjkG<[jIh GI GIhQO[ I d<gjQEQd<[jIh YIQO]h d<g< < IrIEkF@] G<h j<gIN<h Q[QEQ<Qh� DIZ� � � � � � � � � � � � �

E]Z] G< <p<YQ<F@] NQ[<Y d<g< ZI[hkg<g ] O<[P] ]k [@] GI kZ QZd]gj<[jI <hdIEj] GI� � � � � � � � � � � � � � �

IrdIgjQhI� 
]Z] pQhj] <[jIgQ]gZI[jI jgLh Z_GkY]h G] Ekgh] GI dg]EIhh]h Q[GkhjgQ<Qh d<g<� � � � � � � � � � � �

GIhQO[Igh E][jQ[P<Z Ir<j<ZI[jI ] ZIhZ] E][jImG] d]gKZ E]Z IhjSZkY]h GQNIgI[jIh� � � � � � � � � �

hI[G] jIrj]� QZ<OI[h GI dg]Gkj]h� <YKZ GI QYkhjg<FaIh GQG>jQE<h G]h dg]EIhh]h� E]Z]� � � � � � � � � � � �

IhjIh Z_GkY]h N]g<Z gI<YQv<G]h IZ hIfkL[EQ< I h@] Ir<j<ZI[jI G] ZIhZ] j<Z<[P]�� � � � � � � � � � � �
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ÀÇÃ�

E]Z ZIhZ] E][jImG]� j]g[<Z�hI [<jkg<YZI[jI ] ZIYP]g EI[>gQ] GI <p<YQ<F@] GI� � � � � � � � � � �

p<gQ<F@]�GI�jIZd]��

[] Z_GkY] gI<YQv<G] E]Z IhjSZkY]h jIrjk<Qh ]h d<gjQEQd<[jIh YIQO]h O<hj<g<Z kZ< ZKGQ<� � � � � � � � � � � �

GI Ê�ÂÇ ZQ[kj]h d<g< gI<YQv<g < dgQZIQg< <p<YQ<F@] I� W> [< <p<YQ<F@] NQ[<Y G] ZIhZ]� � � � � � � � � � � � � � �

Z_GkY] D<Qr<g<Z IhhI jIZd] d<g< Æ�ÅÁ ZQ[kj]h� ]h IhjkG<[jIh GI GIhQO[ O<hj<g<Z É�ÃÆ� � � � � � � � � � � � �

ZQ[kj]h d<g< E]ZdYIj<g Ihj< dgQZIQg< <p<YQ<F@] I [< <p<YQ<F@] NQ[<Y G] Z_GkY] O<hj<g<Z� � � � � � � � � � � � �

kZ< ZKGQ< GI Å�ÂÃ ZQ[kj]h� ]k hIW<� IhjIh gIhkYj<G]h d<gEQ<Qh E][NQgZ<Z <h Q[GQE<FaIh� � � � � � � � � � � � �

G]h IrdIgQZI[j]h dQY]j] IZ fkI ]h IhjkG<[jIh GI GIhQO[ [IEIhhQj<p<Z GI ZI[]g jIZd]� � � � � � � � � � � � �

d<g<�<YE<[F<g�ZIYP]gQ<h�GI�dIgN]gZ<[EI�IZ�E][EIQj]h�GI�GIhQO[��

�d_h < gI<YQv<F@] G] Z_GkY] jIrjk<Y� Qhj] K� ][GI j]G]h ]h E][EIQj]h Ihj@] Ird]hj]h GI� � � � � � � � � � � � � � �

N]gZ< IhEgQj< ]h d<gjQEQd<[jIh gI<YQv<g<Z ] Z_GkY] E][jI[G] <h QZ<OI[h GI dg]Gkj]h� � � � � � � � � � � �

NIQj]h []h ZIhZ]h dg]EIhh]h Q[GkhjgQ<Qh� 
][N]gZI Q[N]gZ<G] ]h Z_GkY]h jLZ� � � � � � � � � �

Ir<j<ZI[jI < ZIhZ< fk<[jQG<GI GI IhjQY]h I E][EIQj]h� $ Z_GkY] IZ fkI hIfkL[EQ< K ]� � � � � � � � � � � � � � �

fkI E][jKZ <h QYkhjg<FaIh GQG>jQE<h GI E<G< dg]EIhh]� +<g< IhjI Z_GkY]� j<ZDKZ N]Q� � � � � � � � � � � � �

gI<YQv<G< < <NIgQF@] G]h jIZd]h [IEIhh>gQ]h d<g< E<G< Ogkd]� <hhQZ E]Zd<g<[G] ]� � � � � � � � � � � �

dgQZIQg] E][j<j] E]Z IhhIh E][EIQj]h GI[jg] G] Ekgh]� I ] E][j<j] NQ[<Y hkd]hj<ZI[jI� � � � � � � � � � � � �

d<hhSpIY GI Z<Q]g dIgN]gZ<[EI� [< <p<YQ<F@] Q[QEQ<Y GIhjI Z_GkY] ]h YIQO]h [IEIhhQj<Z GI� � � � � � � � � � � � �

Ç�ÅÉ ZQ[kj]h IZ ZKGQ<� <d_h < gI<YQv<F@] G] dg]j]E]Y] GI jgIQ[<ZI[j]� IhjI jIZd]� � � � � � � � � � � � �

ZKGQ] E<Qk d<g< Ç�ÄÇ ZQ[kj]h� $h IhjkG<[jIh GI GIhQO[ d]g hk< pIv� [IEIhhQj<g@] GI� � � � � � � � � � � � � �

<dI[<h Ä�ÅÁ ZQ[kj]h d<g< gI<YQv<g < dgQZIQg< <p<YQ<F@] I <Q[G<� E][hIOkQg<Z gIGkvQg ]� � � � � � � � � � � � �

jIZd]�ZKGQ]�G<�<p<YQ<F@]�NQ[<Y�GIhjI�Z_GkY]�d<g<�Ã�ÃÂ�ZQ[kj]h�GI�ZKGQ<�OIg<Y��

�hhQZ� dIgEIDI�hI fkI ] E]Zd]gj<ZI[j] GI YIQO]h I Q[GQpSGk]h fkI W> d]hhkIZ� � � � � � � � � � � �

E][PIEQZI[j] dgKpQ] G] jIZ<� IZ gIY<F@] <] jIZd] [Ihj< IrdIgQZI[j<F@] E][NQgZ< ]h� � � � � � � � � � � �

G<G]h I[E][jg<G]h [< gIpQh@] GI YQjIg<jkg<� $kjg] <hdIEj] gIYIp<[jI K fkI ] dg]j]E]Y] GI� � � � � � � � � � � � � �

jgIQ[<ZI[j] E][hIOkQk ZIYP]g<g < dIgN]gZ<[EI IZ gIY<F@] <] jIZd] O<hj] d<g< <ZD]h� � � � � � � � � � � �

]h�Ogkd]h��

�

b
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ÀÇÄ�

���
]ggIFaIh��<p<YQ<FaIh��NIIGD<EX�I��Y]OQ]h�

$kjg]h <hdIEj]h QZd]gj<[jIh I[E][jg<G]h [< Nk[G<ZI[j<F@] jI_gQE< G] jg<D<YP] fkI� � � � � � � � � �

N<vIZ gIY<F@] GQgIj< E]Z ]h gIhkYj<G]h I[E][jg<G]h gINIgIZ�hI =h E]ggIFaIh GI� � � � � � � � � � �

<p<YQ<FaIh� ]h IY]OQ]h gI<YQv<G]h GI N]gZ< E]ggIj< I ] NIIGD<EX <]h <Yk[]h� <h E]ggIFaIh� � � � � � � � � � � � � �

GI <p<YQ<FaIh <E][jIEQ<Z <kj]Z<jQE<ZI[jI []h N]gZkY>gQ]h GQOQj<Qh� I ]h <Yk[]h� � � � � � � � � �

gIEIDQ<Z GQgIj<ZI[jI [< jIY< I IZ <YOk[h E<h]h j<ZDKZ d]g I�Z<QY� <h []j<h hId<g<G<h� � � � � � � � � � � � � �

d]g jIZ<h ]k <hhk[j]h IhdIESNQE]h� "]h jgIQ[<ZI[j]h� <d_h < gI<YQv<F@] GI E<G< fkIhj@]� � � � � � � � � � � � �

] <Yk[] gIEIDQ< kZ< ZI[h<OIZ fkI W> Q[GQE<p< < gIhd]hj< E]ggIj< G< fkIhj@]� I []h� � � � � � � � � � � � � � �

Z_GkY]h GI <kY< G] Ekgh] GI Ä�� <YKZ G< gIhd]hj< kZ< dIfkI[< IrdYQE<F@] ]k IrIZdY]� � � � � � � � � � � � � � �

Ig<�G<G]�d<g<�E<G<�E][EIQj]�<dgIhI[j<G]��

�YOk[h Z_GkY]h E][jQ[P<Z <NQgZ<FaIh E]Y]E<G<h []h jgIQ[<ZI[j]h I[E][jg<G<h [<� � � � � � � � �

gIpQh@] GI YQjIg<jkg< I Nk[G<ZI[j<F@] jI_gQE< E]Z d]hhQDQYQG<GI GI ZIYP]gQ< G<� � � � � � � � � � �

ZI[j<YQG<GI <E<GLZQE<� !<h <YKZ GIhhIh hjQZkYkh� j]G]h ]h jgIQ[<ZI[j]h E][jQ[P<Z IZ� � � � � � � � � � �

hk< hIhh@] NQ[<Y kZ <Og<GIEQZI[j] hQ[EIg] dIY] IhN]gF] I jIZd] GIGQE<G]h E][N]gZI� � � � � � � � � � � �

hkOIgQG]�dIY<�YQjIg<jkg<���

�Z gIY<F@] <]h NIIGD<EXh G<G]h <]h <Yk[]h� j<[j] [< <dYQE<F@] G]h Ekgh]h GI Ä� E]Z]� � � � � � � � � � � � � � �

G<h <p<YQ<FaIh GI GQhEQdYQ[< GI Ekgh] gIOkY<g� <d_h < gI<YQv<F@] GI E<G< Z_GkY] ]h <Yk[]h� � � � � � � � � � � � � � �

gIEIDQ<Z ]h gIhkYj<G]h E]Z E]ZI[j>gQ]h dgIpQ<ZI[jI gIGQOQG]� D<hI<G]h [<h <NQgZ<FaIh� � � � � � � � � �

YQO<G<h = <kj]GIjIgZQ[<F@] I ZI[j<YQG<GI <E<GLZQE< GI EgIhEQZI[j] ] fkI I[E][jg<Z]h� � � � � � � � � � �

[]h E<dSjkY]h Q[QEQ<Qh GIhjI G]EkZI[j]� !kQj]h G]h IhjkG<[jIh gIhd][GIg<Z < IhjIh� � � � � � � � � � �

G]EkZI[j]h GI N]gZ< DIZ E<gQ[P]h< I j<ZDKZ Z<jkg< d]g gIEIDIgIZ kZ gIj]g[]� � � � � � � � � � � �

jKE[QE] Z<h <Q[G< E]Z YQ[Ok<OIZ I E][jImG] <GIfk<G]h d<g< kZ< D]< gIY<F@]� � � � � � � � � � � �

I[hQ[]�<dgI[GQv<OIZ��

� �
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ÀÇÅ�

Æ�
$"
 1/(�/�

�Z gIY<F@] = N<hI E][EYkhQp< G] jg<D<YP] GI dIhfkQh< gI<YQv<G]� dgQZIQg<ZI[jI� hIg>� � � � � � � � � � � �

gI<YQv<G< kZ< gIpQh@] G]h ]DWIjQp]h G] jg<D<YP] NgI[jI <]h gIhkYj<G]h <dgIhI[j<G]h�� � � � � � � � � � �

+]hjIgQ]gZI[jI� <h fkIhjaIh []gjI<G]g<h I PQd_jIhIh Q[QEQ<Qh G] dg]WIj] j<ZDKZ hIg@]� � � � � � � � � � �

gIpQhQj<G<h d<g< <p<YQ<F@] OIg<Y GI[jg] G< ZIhZ< dIghdIEjQp< E]Zd<g<jQp< E]Z ]h� � � � � � � � � � �

gIhkYj<G]h�<YE<[F<G]h��

�d_h IhjI dgQZIQg] Z]ZI[j]� <h E][EYkhaIh hIg@] GIj<YP<G<h GI <E]gG] E]Z E<G< Ij<d<� � � � � � � � � � � � �

GI Q[pIhjQO<F@]� gINIgI[jIh <] fkIhjQ][>gQ]� <]h IrdIgQZI[j]h dQY]j] I <] ZKj]G]� � � � � � � � � � �

<dYQE<G]� �YKZ GQhh]� <h YQZQj<FaIh I ]h d]hhSpIQh GIhG]Dg<ZI[j]h G< dIhfkQh< hIg@]� � � � � � � � � � � �

<dgIhI[j<G]h�<]�NQ[<Y�G<h�E][EYkhaIh��

�

��/]DgI�]�$DWIjQp]��Ig<Y�

$ ]DWIjQp] OIg<Y E]Z < dIhfkQh< E][hQhjQ< [] GIhI[p]YpQZI[j] GI kZ Z]GIY] GI� � � � � � � � � � � � �

jIE[]Y]OQ< IGkE<EQ][<Y E<d<v GI <krQYQ<g < <Dh]gF@] GI Q[N]gZ<FaIh� E][EIQj]h I N<j]h� � � � � � � � � � � �

d<g< Q[hjgkF@] IZ GIhQO[ I fkI GIpIgQ< hIg D<hI<G< IZ G<G]h� �Ihh< N]gZ<� I[jI[GI�hI� � � � � � � � � � � � � �

fkI IhhI Z]GIY]� fkI d]hhkQ kZ< <D]gG<OIZ dg]j]E]Y<g fkI d]GIgQ< hIg <dYQE<G<� GIhGI� � � � � � � � � � � � �

N]gZ< NShQE<� E]Z N]gZkY>gQ]h IZ d<dIY� kjQYQv<[G] dY<j<N]gZ<h jIE[]Y_OQE<h IGkE<EQ][<Qh� � � � � � � � � �

IhdIESNQE<h� ]k <Q[G<� <jK kjQYQv<[G] GI dY<j<N]gZ<h Og<jkQj<h I GI kh] E]ZkZ d<g< ZkQj]h� � � � � � � � � � � � � �

d<ShIh� N]Q DIZ�hkEIGQG]� 1Z< pIv fkI W> []h dgQZIQg]h gIhkYj<G]h GI <dYQE<F@]� � � � � � � � � � � �

]DhIgp]k�hI ] O<[P] GI GIhIZdI[P] GI YIQO]h I j<ZDKZ GI IhjkG<[jIh GI GIhQO[� DIZ� � � � � � � � � � � � � �

E]Z] kZ< D]< Ip]YkF@] [< <kj]<p<YQ<F@] G]h d<gjQEQd<[jIh IZ gIY<F@] <]h ]DWIjQp]h GI� � � � � � � � � � � � �

<dgI[GQv<OIZ��

$ Z]GIY] dg]j]E]Y<g N]Q E<d<v GI GIjIgZQ[<g ] Og<k GI Q[NYkL[EQ< G< jIE[]Y]OQ<� � � � � � � � � � � � �

IGkE<EQ][<Y [] I[hQ[] GI GQhEQdYQ[<¥h¦ GI GIhQO[� <pIgQOk<[G] ] O<[P] GI dIgN]gZ<[EI GI� � � � � � � � � � � � �

Q[GQE<G]gIh GQpIgh]h ¥QjI[h Å�Ã� Å�Ä¦� $h fkIhjQ][>gQ]h E][hIOkQg<Z <d][j<g ]h dgQ[EQd<Qh� � � � � � � � � � �

GIh<NQ]h dIG<O_OQE]h gIY<EQ][<G]h <] EI[>gQ] <jk<Y G] I[hQ[] G] GIhQO[� dIgZQjQ[G] <� � � � � � � � � � � �

<GIfk<F@] G] Z]GIY] d<g< <jI[GL�Y]h ¥�jIZ Å�Â¦� � <dYQE<F@] G] dg]j]E]Y] IZ p<gQ<G<h� � � � � � � � � � � � �
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ÀÇÆ�

hQjk<FaIh� I OkQ<G< dIY] gIhkYj<G] G]h fkIhjQ][>gQ]h� pIgQNQE]k fkI <h []p<h GIhE]DIgj<h� � � � � � � � � � � �

G< EQL[EQ< G] <dgI[GQv<G] <dgIhI[j<Z gIEkgh]h <dYQE>pIQh d<g< <¥h¦ hQjk<F@]¥aIh¦ GI� � � � � � � � � � �

I[hQ[] dIhfkQh<G<¥h¦ ¥QjI[h Å�Â� Å�Ã I Å�Ä¦� � E]YIj< GI G<G]h Q[QEQ<Y Q[pIhjQO]k E]Z] K� � � � � � � � � � � � � � �

dIgEIDQG< < gIY<F@] dIG<O_OQE< I[jgI dg]NIhh]gIh GI GIhQO[ I IhjkG<[jIh� GI N]gZ<� � � � � � � � � � � �

E]Zd<g<jQp<� �hhQZ E]Z] <dgIhI[j<G] []h gIhkYj<G]h OIg<Qh G]h fkIhjQ][>gQ]h� [] QjIZ� � � � � � � � � � �

Å�Â��

�

��/]DgI�<h��Qd_jIhIh�

�h PQd_jIhIh G] jg<D<YP] <dgIhI[j<G]� N]g<Z <hh]EQ<G<h dgQ[EQd<YZI[jI < jgLh N<j]gIh�� � � � � � � � � � �

E][N]gZI�QjIZ�Â�Ä���

�� YQO<G]�<]�dg_dgQ]�E<g>jIg�IrdIgQZI[j<Y�I�GI�GIhI[p]YpQZI[j]�G<�dg]d]hj<���

�� IZ�gIY<F@]�<]�E][jIrj]�<jk<Y�G]�I[hQ[]�G]�GIhQO[�I�hk<h�dIEkYQ<gQG<GIh���


� = E]ggIY<F@] dgIjI[GQG< I[jgI < jIE[]Y]OQ< D<hI<G< [< GQhEgQZQ[<F@] dIgEIdjQp<� � � � � � � � � �

E]Z�[]p<h�GIhE]DIgj<h�G<�EQL[EQ<�G<�<dgI[GQv<OIZ��

�Z gIY<F@] <] E<g>jIg IrdIgQZI[j<Y GI GIhI[p]YpQZI[j] GI jIE[]Y]OQ<� ]h gIhkYj<G]h� � � � � � � � � � �

<dgIhI[j<G]h E][NQgZ<Z fkI ] Z]GIY] Z]hjg]k kZ< IrdIgQZI[j<F@] fkI d]GIg> hIgpQg� � � � � � � � � � �

GI dg]j_jQd] d<g< ] GIhI[p]YpQZI[j] GI kZ< jIE[]Y]OQ< Z<Qh E]ZdYIj< I <Dg<[OI[jI� � � � � � � � � � � �

d<g< < >gI< G] GIhQO[� �Z gIY<F@] <] E][jIrj] I E<g<EjIgShjQE<h G] I[hQ[] G] GIhQO[� ]h� � � � � � � � � � � � � � � �

gIhkYj<G]h Z]hjg<g<Z fkI < <dYQE<F@] G] dg]j]E]Y] GI jgIQ[<ZI[j] <NIj< d]hQjQp<ZI[jI <� � � � � � � � � � � �

gIY<F@] I[hQ[]�<dgI[GQv<OIZ� �YKZ GIhjIh� IZ gIY<F@] = <hh]EQ<F@] G< GQhEgQZQ[<F@]� � � � � � � � � �

dIgEIdjQp< E]Z ]kjg<h GIhE]DIgj<h G< EQL[EQ< G< <dgI[GQv<OIZ� ] jg<D<YP] GIZ][hjg]k� � � � � � � � � � �

fkI < QGI[jQNQE<F@] GI []p]h N<j]gIh I E][EIQj]h G< EQL[EQ< G] <dgI[GQv<G] <NIj<g<Z� � � � � � � � � � � � �

d]hQjQp<ZI[jI�]�GIhI[p]YpQZI[j]�G<�jIE[]Y]OQ<��<ZdYQ<[G]�hIk�<YE<[EI�I�QZd<Ej]��

� d<gjQg G< gIpQh@] G]h ]DWIjQp]h I PQd_jIhIh G< dIhfkQh<� d`GI�hI <p<[F<g d<g< <h� � � � � � � � � � � � � �

hIOkQ[jIh�fkIhjaIh�fkI�[]gjI<g<Z�]�GIhI[p]YpQZI[j]�G]�jg<D<YP]��

�Z gIY<F@] <] I[hQ[] G] GIhQO[� fk<Qh h@] <jk<YZI[jI ]h dgQ[EQd<Qh ]Dhj>EkY]h I ]h� � � � � � � � � � � � � �

dg]DYIZ<h gIY<EQ][<G]h = dg>jQE< G< G]EL[EQ< I j<ZDKZ = N]gZ<F@] GI D][h� � � � � � � � � � � �

dg]NQhhQ][<Qh�GI�GIhQO[��[]�fkI�GQv�gIhdIQj]�<]�kh]�GI�jIE[]Y]OQ<h�IZ�h<Y<�GI�<kY<���
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ÀÇÇ�

$h gIhkYj<G]h GIZ][hjg<g<Z fkI ] kh] GI NIgg<ZI[j<h jIE[]Y_OQE<h [] I[hQ[] G] GIhQO[� � � � � � � � � � � � �

[@] h_ K dgIhI[jI� E]Z] j<ZDKZ Ihj> IZ E][h][?[EQ< E]Z < kjQYQv<F@] GIhGI gIGIh� � � � � � � � � � � � � �

h]EQ<Qh� <jK h]Njq<gIh IhdIEQ<YQv<G]h G< >gI<� <YKZ G] kh] GI fk<Gg]h GI OQv I fk<Gg]h� � � � � � � � � � � � � � �

Dg<[E]h� �YKZ GQhh]� <h YIQjkg<h GQOQj<Qh I NShQE<h <Q[G< h@] D<hj<[jI kjQYQv<G<h� E]Z <� � � � � � � � � � � � � �

<GQF@] G] kh] GI ZSGQ<h <kGQ]pQhk<Qh� � dIhfkQh< [@] Ihj<DIYIEIk EgQjKgQ]h ]k Q[GQE<G]gIh� � � � � � � � � � � � �

GI N]gZ<F@] GI dg]NIhh]gIh� [] fkI j<[OI < <YN<DIjQv<F@] GQOQj<Y� ]k kh] GI <[>YQhI GI� � � � � � � � � � � � � � �

G<G]h� !<h < <dYQE<F@] G]h dg]j]E]Y]h IZ GQhEQdYQ[<� ZIhZ] hI[G] kZ E<h] Qh]Y<G]� N]Q� � � � � � � � � � � � � �

E<d<v GI jgIQ[<g ] dg]NIhh]g d<gjQEQd<[jI fkI d<hh]k < kjQYQv<g gIEkgh]h GQOQj<Qh� � � � � � � � � � � �

IhdIEQ<YQv<G]h d<g< hk<h dg>jQE<h dIG<O_OQE<h� �hjIh gIhkYj<G]h Ihj@] Ird]hj]h []h QjI[h� � � � � � � � � � �

Å�Â��

�Z gIY<F@] <] kh] GI jIE[]Y]OQ<h IGkE<EQ][<Qh� fk<Qh hIgQ<Z <h p<[j<OI[h G] kh] GI� � � � � � � � � � � � � �

jIE[]Y]OQ<h IGkE<EQ][<Qh d<g< ] I[hQ[] G] GIhQO[� I fk<Qh jIE[]Y]OQ<h h@] <GIfk<G<h�� � � � � � � � � � � �

fk<Qh hIgQ<Z ]Dh]YIj<h� I E]Z] ]h dg]NIhh]gIh I <Yk[]h dIgEIDIZ ] kh] GIhh<h� � � � � � � � � � � � �

jIE[]Y]OQ<h�d<g<�kZ<�N]gZ<F@]�DIZ�hkEIGQG<��

�I[jgI ]h <hdIEj]h dIG<O_OQE]h <D]gG<G]h� p<gQ<G<h jIE[]Y]OQ<h d]GIZ hIg kjQYQv<G<h�� � � � � � � � � �

1jQYQv]k�hI G] kh] GI N]gZkY>gQ]h GI d<dIY� ] kh] GI pSGI]h� <YKZ GI NIgg<ZI[j<h GQOQj<Qh� � � � � � � � � � � � � � �

kjQYQv<G<h IZ j<DYIjh� E]Zdkj<G]gIh I�]k EIYkY<gIh� �h NIgg<ZI[j<h GQOQj<Qh N]g<Z Z<Qh� � � � � � � � � � �

IY]OQ<G<h dIY]h d<gjQEQd<[jIh GIpQG] = hk< pIgh<jQYQG<GI I pIY]EQG<GI� +<g< ] <dYQE<G]g G]� � � � � � � � � � � � �

dg]j]E]Y]� <h NIgg<ZI[j<h GQOQj<Qh j<ZDKZ hI dg]p<g<Z Z<Qh g>dQG<h I <Ekg<G<h� �� � � � � � � � � � � �

Ihjgkjkg< G] Z]GIY] N]Q dI[h<G< d<g< hIgpQg GI gIEkgh] E]ZdYIZI[j<g =h <kY<h� � � � � � � � � � � �

Ird]hQjQp<h� �dIh<g GI j]G<h <h <dYQE<FaIh G] Z]GIY] <dgIhI[j<gIZ O<[P]h GI� � � � � � � � � � �

GIhIZdI[P] hQO[QNQE<jQp]h ¥QjI[h Å�Ä �� � I 
¦� ]h gIhkYj<G]h G]h IrdIgQZI[j]h YQO<G]h <� � � � � � � � � � � � � �

E][EIQj]h GI Z]GIY<OIZ jgQGQZI[hQ][<Y <krQYQ<G< d]g E]Zdkj<G]g h@] ]h Z<Qh� � � � � � � � � �

<Dg<[OI[jIh��Q[E]gd]g<[G]�j]G<h�<h�p<gQ>pIQh�EQj<G<h���YIh�hI�I[E][jg<Z�[]�QjIZ�Å�Ä�����

�Z gIY<F@] <] GIhI[p]YpQZI[j] GI IrdIgjQhI I kh] GI GQhEgQZQ[<F@] dIgEIdjQp<� fk<Qh� � � � � � � � � � � �

h@] ]h N<j]gIh GINQ[QG]gIh G< IrdIgjQhI IZ GIhQO[ I E]Z] <YE<[F>�Y]h < d<gjQg G< dg>jQE<� � � � � � � � � � � � � � �

G]EI[jI IZ GIhQO[� <krQYQ<G< d]g jIE[]Y]OQ< IGkE<EQ][<Y IhdIESNQE<� 1Z Z]GIY]�� � � � � � � � � �

ZKj]G]� ]k jIE[]Y]OQ< D<hI<G] IZ GQhEgQZQ[<F@] dIgEIdjQp< hIgQ< E<d<v GI dg]GkvQg ]k� � � � � � � � � � � �

<WkG<g�<�GIhI[p]YpIg�<�IrdIgjQhI�IZ�GIhQO[���

b
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!]GIY]��[hjgkEQ][<Y�d<g<��jgIQ[<ZI[j]�I�GIhI[p]YpQZI[j]�GI�IrdIgjQhI�IZ��IhQO[����� ��p<[�!]j<�/<[j]h�

ÀÇÈ�

�YKZ G] d]kE] jIZd] gIfkQhQj<G] d<g< EPIO<g < kZ< D]< h]YkF@] I d]hhkQg kZ IhE]d]� � � � � � � � � � � � � � �

<GIfk<G] GI E][EIQj]h� ]h IrdIgjh IZ GIhQO[ j<ZDKZ <dgIhI[j<Z N]E] IZ gIh]YkF@]�� � � � � � � � � � � �

E]Z E]O[QF@] jgIQ[<G< I IrdIgQI[jI� � <hhQZQY<F@] GI E][EIQj]h []h dgQZIQg]h <[]h GI� � � � � � � � � � � � �

<jQpQG<GI d]GI <krQYQ<g [] O<[P] GI IrdIgjQhI� <YKZ G] E]Zd]gj<ZI[j] GI jg]E< E]O[QjQp<� � � � � � � � � � � � �

E][hj<[jI� 
]Z ] kh] G< GQhEgQZQ[<F@] dIgEIdjQp<� N]Q d]hhSpIY GIhI[p]YpIg kZ dg]j]E]Y]� � � � � � � � � � � �

GI jgIQ[<ZI[j] E<d<v GI O<g<[jQg g<dQG<ZI[jI ] O<[P] GI dIgN]gZ<[EI GI N]gZ<� � � � � � � � � � � �

INQEQI[jI I <kj]Z>jQE<� E]Z < <WkG< GI jIE[]Y]OQ<h GQOQj<Qh� � <hhQZQY<F@] I QGI[jQNQE<F@]� � � � � � � � � � � � �

GI E][EIQj]h ¥p<gQ<G]h I Q[jIgGQhEQdYQ[<gIh¦� EgkEQ<Y d<g< ] GIhI[p]YpQZI[j] GI� � � � � � � � � �

E]Zd]gj<ZI[j] IrdIgj� N]Q <jQ[OQG< IZ jIZd] gIE]gGI� GI N]gZ< [<jkg<Y I ]gO<[Qv<G<� � � � � � � � � � � �

¥QjI[h Å�Ã� I Å�Ä¦� $h gIhkYj<G]h gINIgI[jIh <] O<[P] GI dIgN]gZ<[EI G]h YIQO]h�� � � � � � � � � � � � �

dgQ[EQd<YZI[jI� N]g<Z ]h Z<Qh QZd<Ej<[jIh� 
][N]gZI <h E][EYkhaIh G] E<dSjkY] Ã� []� � � � � � � � � � � �

QjIZ Ã�Ã� ] GIhI[p]YpQZI[j] GI kZ< jIE[]Y]OQ< p]Yj<G< <]h dgQZIQg]h <[]h GI IhjkG] <]� � � � � � � � � � � � � �

GIhQO[� GI N]gZ< GQ[?ZQE< I E]Z ]DWIjQp] GI dg]dQEQ<g ] <dgI[GQv<G] g>dQG] GI E][EIQj]h� � � � � � � � � � � � � �

d]GIgQ<�hIg�kZ�_jQZ]�<p<[F]�d<g<�<�>gI<��

Æ�Â��.�1!�"0$�+.�"
�+� ���+.�//1+$/0$/����+�/-1�/��

� dIhfkQh< N]Q <d]Q<G< []h hIOkQ[jIh dgIhhkd]hj]h� <O]g< <dgIhI[j<G]h NgI[jI <]h� � � � � � � � � � �

gIhkYj<G]h��

�¦ $ I[hQ[] G] GIhQO[� <hhQZ E]Z] j]G<h <h dg>jQE<h IGkE<EQ][<Qh I N]gZ<jQp<h�� � � � � � � � � � � �

I[E][jg<Z�hI NgI[jI < ]Dhj>EkY]h Q[KGQj]h [< PQhj_gQ< G< PkZ<[QG<GI ¥.$��"/$"�� � � � � � � � � �

ÃÁÁÇ� ÃÁÂÁ< I ÃÁÂÁD¦� �hhQZ� < [IEIhhQG<GI GI Z]GIY]h Q[hjgkEQ][<Qh Q[]p<G]gIh�� � � � � � � � � � �

NYIrSpIQh� dIgh][<YQv>pIQh� h@] < YQ[P< GI NgI[jI d<g< kZ< gIN]gZ<� ]k <Q[G<� kZ<� � � � � � � � � � � � �

gIp]YkF@]�[<�IGkE<F@]��

�¦ 
][N]gZI <dgIhI[j<G] dIY< jI]gQ< G< GQhEgQZQ[<F@] dIgEIdjQp< I Q[GQE<G] d]g� � � � � � � � � �

Q[pIhjQO<FaIh IZdSgQE<h YQO<G<h <] jIZ<� ] EKgIDg] <dgI[GI GI N]gZ< GIYQDIg<G< I� � � � � � � � � � � �

<kj]Z>jQE<� <hhQZQY<[G] Q[N]gZ<FaIh� N<j]h I E][EIQj]h GI N]gZ< [<jkg<Y I� � � � � � � � � �

Q[E][hEQI[jI��

b
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ÀÈ¿�


¦ � QGI[jQNQE<F@] I GQhEkhh@] G]h N<j]gIh fkI GINQ[IZ < IrdIgjQhI IZ GIhQO[�� � � � � � � � � � � �

<krQYQ<g<Z [] GIhI[p]YpQZI[j] GI GQgIjgQvIh d<g< < N]gZ<F@] GI dg]NQhhQ][<Qh� � � � � � � � � �

hkd]hj<ZI[jI Z<Qh dgId<g<G]h d<g< ]h GIh<NQ]h G] Q[EIgj] ZIgE<G] GI jg<D<YP]� � � � � � � � � � �

Nkjkg]��

�¦ $ kh] G] dg]j]E]Y] GI N]gZ< p<gQ<G<� hI Z]hjg]k kZ gIEkgh] E]ZdYIZI[j<g� � � � � � � � � � � �

Q[jIgIhh<[jI d<g< kZ< ZIYP]g IrdIgQL[EQ< GI <dgI[GQv<OIZ� <krQYQ<[G] <� � � � � � � � �

<dgI[GQv<OIZ�<jQp<��I�]�I[hQ[]�d<g<�]�I[jI[GQZI[j]�GI�E][EIQj]h�IZ�GIhQO[��

�
��/]DgI�]h�.IhkYj<G]h�


]Z < Q[jI[F@] GI GIZ][hjg<g p>YQG< < [<jkgIv< G< Q[pIhjQO<F@] dg]d]hj<� ]h gIhkYj<G]h� � � � � � � � � � � � �

IhdIg<G]h N]g<Z Irjg<SG]h GI Gk<h dIgOk[j<h fkI !]gIQg< I 
<YINNI ¥ÃÁÁÉ¦ <dgIhI[j<Z� � � � � � � � � � � �

E]Z] EgkEQ<Qh d<g< <p<YQ<g I IhEY<gIEIg ] dg]d_hQj] GI kZ< dIhfkQh< hQjk<G< [< >gI< G]� � � � � � � � � � � � � � �

I[hQ[]��hI[G]��

Â� �[jI[GI�hI fkI ] Z]GIY] d]GI d]jI[EQ<YQv<g ] I[hQ[] G] GIhQO[ d]g dIgZQjQg� � � � � � � � � � � �

Z<Q]g GQ[?ZQE<� NYIrQDQYQG<GI I Q[jIOg<F@] jIE[]Y_OQE<� dgQ[EQd<YZI[jI []h� � � � � � � �

dgQZIQg]h <[]h GI Ekgh]� ]h gIhkYj<G]h G<h IrdIgQZI[j<FaIh IZ YIQO]h� hIZ� � � � � � � � � � �

E][PIEQZI[j] [] jIZ< GIZ][hjg<Z E]Z] < jIE[]Y]OQ< N]Q DIZ hkEIGQG< [IhjI� � � � � � � � � � �

<hdIEj]��¥�jI[h�Å�Ã�I�Å�Ä¦�

Ã� $h gIhkYj<G]h E]gg]D]g<Z E]Z < QGIQ< GI ]jQZQv<F@] G] dg]EIhh] I� E]Z Qhh]�� � � � � � � � � � � � �

hIgQ< E<d<v GI gIGkvQg ] jIZd] [IEIhh>gQ]h d<g< ] EkZdgQZI[j] dIG<O_OQE] IZ� � � � � � � � � � � �

GIjIgZQ[<G<h N<hIh G] I[hQ[]� ]h gIhkYj<G]h G< <dYQE<F@] IZ Ekgh] YQpgI <dYQE<G] =� � � � � � � � � � � � �

GQhj?[EQ< I j<ZDKZ kjQYQv<G]h E]Z IhjkG<[jIh GI GIhQO[ GI Ekgh] gIOkY<g� � � � � � � � � � �

E]gg]D]g<Z�E]Z�IhjI�<d][j<ZI[j]�¥�jIZ�Å�Ä¦�

Ä� $ dg]j]E]Y] <dYQE<G] N<p]gIEI ] <p<[F] jIE[]Y_OQE] [] j]E<[jI G< DkhE< dIY]� � � � � � � � � � � �

ZIYP]g<ZI[j] E][jS[k] G] I[hQ[] IZ hk< j]j<YQG<GI� ]h Z_GkY]h� <d_h� � � � � � � � � �

E][hjgkSG]h� h@] GI N>EQY gI<dYQE<F@]� E]Z <WkhjIh hQZdYIh� dg]dQEQ<[G] < Ip]YkF@]� � � � � � � � � � �

E][jS[k< G] Z]GIY]� hIW< [< <jk<YQv<F@] GI E][jImG]� <WkhjI GI IY]OQ]h I� � � � � � � � � � � �

NIIGD<EXh��]k�<jK�ZIhZ]�<ZdYQ<F@]�GI�dg]Og<Z<�GQG>jQE]��

b
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ÀÈÀ�

Å� $h gIhkYj<G]h I[N<jQv<Z < [IEIhhQG<GI GI kZ GIhdIgj<g G] hQhjIZ< IGkE<EQ][<Y� � � � � � � � � � �

d<g< < kjQYQv<F@] Q[jIOg<G< G] E][Wk[j] jIE[]Y_OQE] IZ fkI hI I[E][jg< <� � � � � � � � � � � �

h]EQIG<GI� d<g< kh] IZ h<Y< GI <kY<� < NQZ GI E]YIj<g G<G]h IGkE<EQ][<Qh fkI� � � � � � � � � � � � � �

d]hh<Z Nk[G<ZI[j<g GIEQhaIh dIG<O_OQE<h� ]h IrdIgQZI[j]h gI<YQv<G]h GI N]gZ<� � � � � � � � �

NShQE<� IZ d<dIY� hI Z]hjg<g<Z Z<Qh YI[j]h I Q[INQEQI[jIh� j<[j] d<g< ]h IhjkG<[jIh� � � � � � � � � � � � �

E]Z] d<g< ] dIhfkQh<G]g� $h N]gZkY>gQ]h d]g hk< pIv� N]g<Z dgII[EPQG]h GI� � � � � � � � � � � �

N]gZ< g>dQG<� IZ EIYkY<gIh� j<DYIjh� E]Zdkj<G]gIh GI N]gZ< < hI <G<dj<gIZ =� � � � � � � � � � � �

g]jQ[<�I�jQd]�GI�<EIhh]�GQhd][SpIY�<�E<G<�d<gjQEQd<[jI���

�

Æ�Ã��-1�/0�$"�.�$/�

$h fkIhjQ][>gQ]h Ihjgkjkg<G]h <dgIhI[j<G]h [] QjIZ Ä�Â G< ZIj]G]Y]OQ<� EkW]h jIZ<h I� � � � � � � � � � � �

E][EIQj]h Ihj@] Ird]hj]h [] QjIZ Ã�Ä� Ã�Å Ä Ã�Æ G] fk<Gg] jI_gQE] GIhjI jg<D<YP]�� � � � � � � � � � � � � �

<dgIhI[j<g<Z IrjI[h]h gIhkYj<G]h GIhEgQj]h [] QjIZ Å�Â� "IhjI d][j] hIg@] GIhEgQj]h ]h� � � � � � � � � � � �

d][j]h�GI�GIhj<fkI�d<g<�E][EYkh@]��

�

���<j]gIh�+IG<O_OQE]h�
]O[QjQp]h��!IZ_gQ<�

� QZd]gj?[EQ< GIhjI IhjkG] K gIpIY<g <h dIgEIdFaIh GI <Yk[]h I dg]NIhh]gIh GI GIhQO[� � � � � � � � � � � � � �

h]DgI < N]gZ<F@] GI ZIZ_gQ<h I ]h N<j]gIh E]O[QjQp]h YQO<G]h = dIG<O]OQ< G] GIhQO[� $h� � � � � � � � � � � � � � �

gIhkYj<G]h GIhj< dIhfkQh< ¥Å�Â �¦ d]GIZ hIg kjQYQv<G]h GI N]gZ< E]Zd<g<jQp< < ]kjg]h� � � � � � � � � � � � �

Ekgh]h I >gI<h� d<g< Ihj<DIYIEIg GQgIjgQvIh d<g< < dg>jQE< Q[hjgkEQ][<Y G]h dg]NIhh]gIh� IZ� � � � � � � � � � � � �

GQpIgh]h Ekgh]h I d<g< <dgIhI[j<g E<ZQ[P]h d<g< ] GIhI[p]YpQZI[j] GI jIE[]Y]OQ<h� � � � � � � � � � �

IGkE<EQ][<Qh��


]Z gIY<F@] <] E][PIEQZI[j] dgKpQ] G]h <Yk[]h� ]h gIhkYj<G]h Z]hjg<Z fkI ]h� � � � � � � � � � � �

dg]NIhh]gIh GI GIhQO[ GIpIZ IhEY<gIEIg I <p<YQ<g ] E][PIEQZI[j] dgKpQ] GI hIkh <Yk[]h� � � � � � � � � � � � �

[] Q[SEQ] G<h GQhEQdYQ[<h� �Q[G< <hhQZ� ]h <Yk[]h d<gIEIZ p<Y]gQv<g ] dg]EIhh] GI� � � � � � � � � � � � �

<dgI[GQv<G]� fk<[G] ]h dg]NIhh]gIh E]ZIF<Z ] dg]EIhh] GI I[hQ[]� YIp<[G] IZ� � � � � � � � � � �

E][hQGIg<F@]�]�fkI�]�<Yk[]�W>�h<DI��

b
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ÀÈÁ�

$kjg] d][j] EgSjQE] I[E][jg<G] [< dIhfkQh< GQv gIhdIQj] <] N<j] GI ]h dg]NIhh]gIh GI� � � � � � � � � � � � � �

GIhQO[ jI[GIZ < dI[h<g fkI� ] fkI ]h ZIhZ]h IrIEkj<Z dIG<O]OQE<ZI[jI� Q[NYkI[EQ<� � � � � � � � � � � �

Z<Qh ] dg]EIhh] GI <dgI[GQv<OIZ� G] fkI hIkh E][PIEQZI[j]h <[jIgQ]gIh G]h <Yk[]h�� � � � � � � � � � � �

�[fk<[j] Qhh]� ]h IhjkG<[jIh jI[GIg<Z < GQhE]gG<g GIhh< pQh@]� p<Y]gQv<Z Z<Qh ]� � � � � � � � � � � �

E][PIEQZI[j]�<[jIgQ]g�G]�<Yk[]�G]�fkI�hk<h�dg_dgQ<h�d]hhQDQYQG<GIh�dIG<O_OQE<h��

�Z gIY<F@] <] IhN]gF] I =h GQNQEkYG<GIh [] dg]EIhh] GI <dgI[GQv<OIZ� d<g< EgQ<g� � � � � � � � � � � � �

ZIZ_gQ<h Gkg<G]kg<h� ]h dg]NIhh]gIh GIpIZ GIQr<g EY<g< < Q[jI[F@] I ] d<dIY G]h� � � � � � � � � � � � �

GIh<NQ]h I ]Dhj>EkY]h E]Y]E<G]h [<h GQhEQdYQ[<h� �hh< GIhE]DIgj< K <Q[G< Z<Qh QZd]gj<[jI� � � � � � � � � � � �

fk<[G] dIgEIDIZ]h fkI ]h <Yk[]h jI[GIZ < p<Y]gQv<g ] dg]EIhh] GI <dgI[GQv<OIZ I� � � � � � � � � � � � �

I[E][jg<Z N<EQYQG<GIh d<g< gIEkdIg<g ZIZ_gQ<h fk<[G] h<DIZ ] dg]d_hQj] I ]� � � � � � � � � � �

hQO[QNQE<G]�GIhhI�E][jImG]��

$kjg< GQhEgId?[EQ< [< dIgEIdF@] GI dg]NIhh]gIh I <Yk[]h jIZ < pIg E]Z ] jIZd]� � � � � � � � � � � � � �

[IEIhh>gQ] d<g< ]DjIg kZ< gIEkdIg<F@] DIZ�hkEIGQG< G< ZIZ_gQ<� �[fk<[j] ]h <Yk[]h� � � � � � � � � � �

<EgIGQj<Z fkI ] dg]EIhh] d]GI YIp<g jIZd]� ]h dg]NIhh]gIh <dgIhI[j<g<Z kZ d][j] GI� � � � � � � � � � � � �

pQhj< [Ikjg] IZ gIY<F@] < Ihh< <NQgZ<F@]� 
]Z D<hI [Ihh<h GIhE]DIgj<h� ]h Ekgh]h I� � � � � � � � � � � � � �

dg]NIhh]gIh GI GIhQO[ d]GIZ Ihj<DIYIEIg Z<[IQg<h GI GQZQ[kQg <h GQhEgId?[EQ<h Z<Qh� � � � � � � � � � �

EgSjQE<h�gIY<EQ][<G<h�<]h�<hdIEj]h�E]O[QjQp]h�G<�dIG<O]OQ<�I�G]�I[hQ[]�GI�GIhQO[��

�
���<j]gIh�+IG<O_OQE]h�"@]�
]O[QjQp]h��!]jQp<F@]�

�hj< dIhfkQh< K QZd]gj<[jI d<g< gIpIY<g <h dIgEIdFaIh GI <Yk[]h I dg]NIhh]gIh GI GIhQO[� � � � � � � � � � � � � �

IZ gIY<F@] = Z]jQp<F@] I <kj]GIjIgZQ[<F@]� $h gIhkYj<G]h ¥Å�Â 
¦ d]GIZ hIg kjQYQv<G]h� � � � � � � � � � � � �

d<g< <[>YQhIh E]Zd<g<jQp<h IZ ]kjg]h Ekgh]h I >gI<h� �YKZ GQhh]� E]Z] IhjkG]h Nkjkg]h�� � � � � � � � � � � � �

d]GI�hI EQj<g < d]hhQDQYQG<GI GI kh<g Ihh<h Q[N]gZ<FaIh d<g< <Wkhj<g ] EkggSEkY]�� � � � � � � � � � � �

hIYIEQ][<g ]kjg]h Ekgh]h gIY<EQ][<G]h I GQgIEQ][<g < N]gZ<F@] E]ZdYIZI[j<g GI� � � � � � � � � �

dg]NIhh]gIh I� j<ZDKZ� <G<dj<g ]h ZKj]G]h GI I[hQ[] I ] kh] E]ggIj] G<h jIE[]Y]OQ<h� � � � � � � � � � � � � �

IGkE<EQ][<Qh��

� dgQZIQg< GIhE]DIgj< QZd]gj<[jI E]Z < dIhfkQh< GQv gIhdIQj] = dIgEIdF@] E]Zd<g<jQp<� � � � � � � � � � � �

G]h IhjkG<[jIh GI GIhQO[ h]DgI hQ ZIhZ]h I hIkh E]YIO<h� "Ihj< N<hI G< dIhfkQh<� IYIh� � � � � � � � � � � � � � �

N]g<Z E][pQG<G]h < <p<YQ<g ] GIhI[p]YpQZI[j] GI fk<jg] <hdIEj]h QZd]gj<[jIh� � � � � � � � � �

b
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ÀÈÂ�

gIY<EQ][<G]h = <kj]GIjIgZQ[<F@]� � <kj]<p<YQ<F@] G]h IhjkG<[jIh GI GIhQO[ h]DgI hQ K� � � � � � � � � � � �

Z<Qh d]hQjQp< G] fkI < <p<YQ<F@] fkI IYIh N<vIZ G]h E]YIO<h G] ZIhZ] Ekgh]�� � � � � � � � � � � � � �


]ZdIjL[EQ< I G]ZS[Q] h@] <h E<g<EjIgShjQE<h GIhI[p]YpQG<h Z<Qh h<jQhN<j_gQ<h� �YKZ G<� � � � � � � � � � �

E][Ir@] Q[jIgdIhh]<Y� dg<jQE<ZI[jI Q[<YjIg<G<� < dIgEIdF@] G]h <Yk[]h h]DgI ]h ]kjg]h� � � � � � � � � � �

jgLh j_dQE]h N]Q dQ]g� E]Z kZ< dIgEIdF@] GI D<Qr] GIhI[p]YpQZI[j]� E]Z ZKGQ< GI EIgE<� � � � � � � � � � � � � �

GI ÆÁÚ� �YKZ GQhh]� d]GIZ]h dIgEIDIg fkI K [IEIhh>gQ] ZIYP]g<g < E]Zk[QE<F@] GI� � � � � � � � � � � � �

p<Y]gIh QZd]gj<[jIh d<g< ] Ogkd] IZ fkIhj@]� [] fkI GQv gIhdIQj] = E]ZdgII[h@] G]� � � � � � � � � � � � � �

]DWIjQp] I hQO[QNQE<G] G<h <jQpQG<GIh I E][PIEQZI[j]h d<hh<G]h ��[]h Ekgh]h GI GIhQO[� � � � � � � � � � � �

<p<YQ<G]h� 
]Z gIhkYj<G]h d]hQjQp]h� [I[PkZ G]h j_dQE]h N]Q <p<YQ<G] E]Z] d]kE]� � � � � � � � � � �

GIhI[p]YpQG] dIY]h dg]NIhh]gIh� �dIh<g GQhh]� K [IEIhh>gQ] I[N<jQv<g fkI [@] N]Q gI<YQv<G<� � � � � � � � � � � �

kZ< dIgOk[j< GQgIEQ][<G< <] jg<D<YP] GI ]kjg]h dg]NIhh]gIh ]k = <p<YQ<F@] GI dg>jQE<h� � � � � � � � � � � � �

dg_dgQ<h�IZ�gIY<F@]�=�G]h�E]YIO<h��G]�GId<gj<ZI[j]��d]g�IrIZdY]��

$kjg] <EP<G] QZd]gj<[jI Ihj> gIY<EQ][<G] =h GQNIgI[jIh dIgEIdFaIh GI <Yk[]h I� � � � � � � � � � �

dg]NIhh]gIh h]DgI < kjQYQv<F@] G] IY]OQ]� �hh< GQhEgId?[EQ< d]GI hIg kZ hQ[j]Z< GI� � � � � � � � � � � � �

dg]DYIZ<h Q[hjgkEQ][<Qh I N<Yj< GI Q[N]gZ<FaIh G]h dg]NQhhQ][<Qh G< IGkE<F@]� ]k <jK� � � � � � � � � � � �

ZIhZ] Q[GQE<g kZ E<[<Y GI E]Zk[QE<F@] gkQZ I[jgI ]h E]YIO<h G< h<Y< GI <kY<� 
]Z� � � � � � � � � � � � � � �

IhhIh gIhkYj<G]h� K d]hhSpIY Ihj<DIYIEIg fkI < ]jQZQv<F@] GIhjI j_dQE] hIgQ< EgkEQ<Y d<g< <� � � � � � � � � � � � � �

ZIYP]gQ< G]h <hdIEj]h [@] E]O[QjQp]h gIY<EQ][<G]h <] <dgI[GQv<G] G] GIhQO[ [IhhIh� � � � � � � � � � �

Ekgh]h��

�YKZ GQhh]� <h GIhE]DIgj<h gIYIp<[jIh gINIgIZ�hI =h ]dQ[QaIh ]d]hj<h G]h G]Qh Ogkd]h IZ� � � � � � � � � � � � �

gIY<F@] = jgLh GIEY<g<FaIh h]DgI ] kh] GI gIE]ZdI[h<h I IY]OQ]h d<g< Z]jQp<F@]�� � � � � � � � � � � � �

�d<gI[jIZI[jI� ]h dg]NIhh]gIh kjQYQv<Z D<hj<[jI <h []j<h� ] fkI K kZ< EY<g< ]d]hQF@] =h� � � � � � � � � � � � � �

ZIYP]gIh dg>jQE<h hQ[<YQv<G<h dIY]h EQI[jQhj<h IZ E<Zd]� $h <Yk[]h j<ZDKZ d<gIEIZ [@]� � � � � � � � � � � �

I[jI[GIg fkI ] IY]OQ] kh<G] K hIZdgI hQ[EIg] I ZIgIEQG]� ] fkI d]GI hIg kZ< Q[GQE<F@]� � � � � � � � � � � � � � � �

GI d<g?ZIjg]h [@] E][NQ>pIQh� �Q[<YZI[jI� IZD]g< ]h dg]NIhh]gIh d<gIF<Z E][E]gG<g� � � � � � � � � �

fkI < L[N<hI G]h IY]OQ]h I gIE]ZdI[h<h Ihj> <hh]EQ<G< <] dg]EIhh] I <] IhN]gF]� ]h� � � � � � � � � � � � � � �

<Yk[]h jI[GIZ < hI[jQg fkI < P<DQYQG<GI K ] d][j] dgQ[EQd<Y� $kjg< pQ]Y<F@] EY<g< G<h� � � � � � � � � � � � � � �

GQgIjgQvIh h]DgI ] jIZ< [< EQL[EQ< G< Z]jQp<F@]� �Y]OQ<g E]ggIj<ZI[jI� E]Z] dg]daI <� � � � � � � � � � � � �

YQjIg<jkg<� K kZ N<j]g EgkEQ<Y d<g< QZd<Ej<g d]hQjQp<ZI[jI ]h N<j]gIh [@] E]O[QjQp]h fkI� � � � � � � � � � � � �
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ÀÈÃ�

<NIj<Z < <dgI[GQv<OIZ� "] I[j<[j]� E]Z] pQhj] []h gIhkYj<G]h GIhj< dIhfkQh<� K d]hhSpIY� � � � � � � � � � � � �

fkI P<W< N<Yj< GI E]Zk[QE<F@] I[jgI dg]NIhh]gIh I <Yk[]h� "< dIgEIdF@] G] kh] G<h []j<h� � � � � � � � � � � � � � �

d<g< j<gIN<h ZI[]gIh� ]h G]Qh Ogkd]h N]g<Z d]hQEQ][<G]h [IO<jQp<ZI[jI� 
]Z Z<Qh� � � � � � � � � � �

<Yk[]h hI[G] [Ikjg]h� [] I[j<[j]� ] kh] GI []j<h IZ <jQpQG<GIh ZI[]gIh jIZ hQG]� � � � � � � � � � � � � �

IhjkG<G] I <dgIhI[j< gIhkYj<G]h d]hQjQp]h IZ gIY<F@] = E][hjgkF@] GI kZ< ZI[j<YQG<GI� � � � � � � � � � � �

GI�EgIhEQZI[j]��


]Z D<hI [Ihh<h GIhE]DIgj<h� ]h Ekgh]h I dg]NIhh]gIh GI GIhQO[ d]GIZ Ihj<DIYIEIg� � � � � � � � � � � �

Z<[IQg<h GI GQZQ[kQg <h GQhEgId?[EQ<h Z<Qh EgSjQE<h gIY<EQ][<G<h <]h <hdIEj]h� � � � � � � � � �

Z]jQp<EQ][<Qh G< dIG<O]OQ< I G] I[hQ[] GI GIhQO[� � YQZQj<F@] Z<Qh EY<g< G] IhjkG] K� � � � � � � � � � � � � � �

GIpQG] = D<Qr< <Z]hjg<OIZ� "] I[j<[j]� E]Z] < <dYQE<DQYQG<GI GI fkIhjQ][>gQ]h IZ� � � � � � � � � � � �

]kjg<h IhE]Y<h� Ekgh]h I k[QpIghQG<GIh [@] <dgIhI[j< ]Dhj>EkY]h I GQNQEkYG<GIh� []p<h� � � � � � � � � � �

h]YQEQj<FaIh d]GIZ hIg NIQj<h IZ kZ Nkjkg] dg_rQZ] I ]kjg]h Ekgh]h d]GIg@] <p<YQ<g IhhIh� � � � � � � � � � � � � �

j_dQE]h Z]jQp<EQ][<Qh I GIEQGQg hI <YOkZ< ZIGQG< GIpI hIg j]Z<G< d<g< ZIYP]g<g <YOk[h� � � � � � � � � � � � �

<hdIEj]h�G<�dg>jQE<�GI�I[hQ[]�GI�GIhQO[��

�


��!I[j<YQG<GI��E<GLZQE<�

$h dgQ[EQd<Qh <EP<G]h GIhh< Q[pIhjQO<F@]� IZ gIY<F@] = dIgEIdF@] GI IhjkG<[jIh I� � � � � � � � � � � �

dg]NIhh]gIh GI GIhQO[� [] fkI GQv gIhdIQj] =h <NQgZ<jQp<h fkI gIdgIhI[j<Z < ZI[j<YQG<GI� � � � � � � � � � � � �

<E<GLZQE< GI IhjkG<[jIh� h@] YQO<G]h = []F@] GI fkI ] <dgI[GQv<G] hQO[QNQE<jQp] gIfkIg� � � � � � � � � � � � �

IhN]gF]� E][Nkh@] I <jK ZIhZ] Igg]h� $ N<j] G< Z<Q]gQ< G]h dg]NIhh]gIh <hhkZQg kZ<� � � � � � � � � � � � � �

d]hQF@] GI GQhE]gG?[EQ< IZ gIY<F@] < Ihh< <NQgZ<F@]� Z]hjg< fkI d]hhQpIYZI[jI IhhIh� � � � � � � � � � � �

dg]NQhhQ][<Qh [@] Ihj@] <jk<YQv<G]h IZ gIY<F@] = EQL[EQ< G] <dgI[GQv<G]� ]k <Q[G<� d]GI� � � � � � � � � � � � �

hIg Q[NIgQG] fkI < d<gjI GI N]gZ<F@] GI dg]NIhh]gIh [< >gI< G] GIhQO[ jIZ GIQr<G] <� � � � � � � � � � � � � � � �

GIhIW<g�¥QjIZ�Å�Â��¦��

�Z gIY<F@] <]h N<j]gIh [@] E]O[QjQp]h fkI Z<Qh QZd<Ej<Z ] I[hQ[] G] �IhQO[� � � � � � � � � � � � �

dIgEIDIZ]h fkI < dIghIpIg<[F< <E<GLZQE< I <h Ihjg<jKOQ<h GI <dgI[GQv<OIZ GIp<Z hIg� � � � � � � � � � � �

<Wkhj<G<h� �YKZ G] E][jIrj] h]EQ]EkYjkg<Y� gIY<j<G] d]g dg]NIhh]gIh� P<DQYQG<GIh h]EQ<Qh� � � � � � � � � �

j<ZDKZ h@] d][j]h GI GIhj<fkI I ZIgIEIZ hIg ZIYP]g <D]gG<G<h []h Ekgh]h GI GIhQO[�� � � � � � � � � � � � � �
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ÀÈÄ�

$ d][j] GI Z<Q]g GIhj<fkI IZ gIY<F@] <] GIhI[p]YpQZI[j] GI kZ< ZI[j<YQG<GI� � � � � � � � � � � �

<E<GLZQE< GI EgIhEQZI[j] Ihj> gIY<EQ][<G] <] Ihj<DIYIEQZI[j] GI IYIp<G]h d<GgaIh I� � � � � � � � � � �

IrdIEj<jQp<h j<[j] d]g dg]NIhh]gIh E]Z] <Yk[]h� �Z gIY<F@] < ]kjg] jIZ<� ] hI[h] GI� � � � � � � � � � � � � �

dIgjI[EQZI[j]� []j<�hI fkI < >gI< G] GIhQO[ <dgIhI[j< IYIp<G]h S[GQEIh GI hI[h<F@] GI� � � � � � � � � � � � �

[@] dIgjI[EQZI[j]� �hhIh Q[GQE<G]gIh Ihj@] YQO<G]h = GIhZ]jQp<F@]� ] fkI d]GI hI j]g[<g� � � � � � � � � � � � �

Z]jQp] GI dgI]Ekd<F@]� h]Z<[G]�hI <] N<j] GI fkI d]kE< <WkG< IhdIEQ<YQv<G<� � � � � � � � � � �

¥dhQE_Y]O]h��d]g�IrIZdY]¦�K�GQgIEQ][<G<�<�Ihh<h�]E]ggL[EQ<h��

$h dgQ[EQd<Qh d][j]h G]h gIhkYj<G]h <YE<[F<G]h [Ihj< dIhfkQh<� Z]hjg<Z fkI IrQhjIZ� � � � � � � � � � �

<WkhjIh I ZkG<[F<h < hIgIZ NIQj<h IZ Z]GIY]h Q[hjgkEQ][<Qh I dIG<O_OQE]h G< >gI< G]� � � � � � � � � � � � � �

GIhQO[� �I d]hhI GIhhIh gIhkYj<G]h� ZIZDg]h G< E]Zk[QG<GI <E<GLZQE< G< >gI< d]GIZ� � � � � � � � � � � �

GIGQE<g�hI GQgIj<ZI[jI <]h d][j]h IpQGI[EQ<G]h < d<gjQg G< ZkG<[F< GI dg>jQE<h� � � � � � � � � � �

dIG<O_OQE<h� Q[hjgkEQ][<Qh� ]k <jK ZIhZ]� [] GIhI[p]YpQZI[j] GI jIE[]Y]OQ<h� � � � � � � � �

IGkE<EQ][<Qh�d<g<�jg<[hd]g�]h�]Dhj>EkY]h�I[E][jg<G]h��

Æ�Ä��8+�.�!�"0$/�

$h IrdIgQZI[j]h N]g<Z GQpQGQG]h IZ IrdIgQZI[j]h Q[QEQ<Qh I <h <dYQE<FaIh G] Z]GIY] IZ� � � � � � � � � � � � �

GQpIgh<h hQjk<FaIh GI I[hQ[] G] GIhQO[� E]Z gIhkYj<G]h Ird]hj]h []h QjI[h Å�Ã I Å�Ä� 
]Z� � � � � � � � � � � � � � �

gIY<F@]�<�IYIh�N]g<Z�OIg<G<h�<h�E][EYkhaIh�fkI�hI�hIOkIZ��

�

���rdIgQZI[j]h�+QY]j]�

$h gIhkYj<G]h E][NQgZ<Z fkI ]h YIQO]h GIZ<[G<Z jIZd] E][hQGIg<pIYZI[jI Z<Q]g d<g<� � � � � � � � � � �

<Dh]gF@] GI E][EIQj]h I� ZIhZ] E]Z <YOk[h gIhkYj<G]h Q[NIgQ]gIh� j]G]h ]h hkWIQj]h� � � � � � � � � � � �

]DjQpIg<Z�gIhkYj<G]h�E][hQGIg<G]h�h<jQhN<j_gQ]h�GI�<dgI[GQv<OIZ�g>dQG<���Q[G<��

Ɣ ]h IrdIgQZI[j]h E][GkvQG]h IZ ZIQ]h GQOQj<Qh <dgIhI[j<g<Z Z<Q]g QZd<Ej] [<� � � � � � � � � �

<dgI[GQv<OIZ�I�N<EQYQj<Z�]�gIOQhjg]�G]h�G<G]h�I�<h�ZKjgQE<h�GI�<[>YQhI��

Ɣ ] kh] GI Q[jIgpI[FaIh GIhjQ[<G<h < ZIYP]g<g < ZI[j<YQG<GI <E<GLZQE< G]h� � � � � � � � � � �

d<gjQEQd<[jIh�IhjkG<[jIh�GI�GIhQO[�<dgIhI[j]k�ZIYP]gQ<h�GI�dIgN]gZ<[EI��

�

b
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ÀÈÅ�

�hhQZ� E][hQGIg]k�hI ] gIhkYj<G] GIhhIh IrdIgQZI[j]h E]Z] kZ Q[GQE<G]g dg]ZQhh]g� � � � � � � � � �

d<g< kh] GIhhIh IhjSZkY]h E]Z] hIhhaIh GI jgIQ[<ZI[j] d<g< ] GIhQO[� � <D]gG<OIZ� � � � � � � � � � � � �

IhE]YPQG<� fkI WkYO]k�hI DIZ hkEIGQG<� N]Q < jgIQ[<ZI[j]h YQpgIh� E]ZdYIZI[j<gIh <]� � � � � � � � � � �

I[hQ[] gIOkY<g� GI N]gZ< < E]ZDQ[<g N]gF<h E]Z ]h IhjSZkY]h GI h<Y< GI <kY< I N<EQYQj<g ]� � � � � � � � � � � � � � � � �

I[jI[GQZI[j]�GI�E][EIQj]h��

�

���dYQE<FaIh�G]�!Kj]G]�IZ�
kgh]h�I�7]gXhP]dh�

$ dgQZIQg] <hdIEj] gIYIp<[jI < hIg <d][j<G] E]Z] E][EYkhQp] GI[jg] G]h gIhkYj<G]h� � � � � � � � � � � �

<dgIhI[j<G]h K ] N<j] GI IZ j]G]h ]h Z_GkY]h I IrdIgQZI[j]h� j]G]h ]h Q[GQpSGk]h� � � � � � � � � � � � � �

<dgIhI[j<g<Z ZIYP]gQ<h GI dIgN]gZ<[EI []h Q[GQE<G]gIh E]O[QjQp]h� �Z <YOk[h Z]G]h ]k� � � � � � � � � � �

Ekgh]h� <YOk[h Q[GQE<G]gIh GI dIgN]gZ<[EI E][hIOkQg<Z <kZI[j<g Z<Qh ÇÁÚ ] fkI� � � � � � � � � � �

E]Zdg]p< < INQEQL[EQ< G] Z]GIY] kjQYQv<G]� �Z gIY<F@] <] ]DWIjQp] GI d]hQEQ][<g ]� � � � � � � � � � � � �

ZKj]G] d<g< ] O<[P] GI IrdIgjQhI IZ E][EIQj]h []h dgQZIQg]h <[]h G] Ekgh] GI GIhQO[� ]� � � � � � � � � � � � � � � �

IrdIgQZI[j] gI<YQv<G] E]Z Q[GQpSGk]h YIQO]h Z]hjg]k�hI Nk[G<ZI[j<Y� $h gIhkYj<G]h� � � � � � � � �

<dgIhI[j<G]h IZ O<[P]h GI dIgN]gZ<[EI GI YIQO]h N]Q gIYIp<[jI� Q[EYkhQpI gINIgI[jI <]h� � � � � � � � � � � �

Q[GQE<G]gIh GI N<j]gIh dIG<O_OQE]h [@] E]O[QjQp]h� $h Z_GkY]h E]Zdg]p<g<Z fkI E]Z� � � � � � � � � � �

ZQ[kj]h GIGQE<G]h <] jgIQ[<ZI[j] Ihjgkjkg<G] GI N]gZ< E]ggIj< K d]hhSpIY QOk<Y<g ]� � � � � � � � � � � �

gI[GQZI[j] GI dIgN]gZ<[EI GI kZ YIQO] >kGQ] IhjkG<[jI G]h dgQZIQg]h <[]h G] Ekgh]� � � � � � � � � � � � �

gIOkY<g� �hj< GIhE]DIgj< <DgI E<ZQ[P] d<g< < kjQYQv<F@] GIhjIh dg]j]E]Y]h d<g< fkI� � � � � � � � � � � �

IhjkG<[jIh d]hh<Z O<[P<g <kj][]ZQ< g<dQG<ZI[jI� �hhQZ� d]GI[G] kjQYQv<g ]h E][EIQj]h� � � � � � � � � �

D>hQE]h GI GIhQO[ GI N]gZ< Z<Qh <hhIgjQp< [< IrIEkF@] GI dg]WIj]h I kjQYQv<[G] ] jIZd]� � � � � � � � � � � � � � �

gIhj<[jI fkI N]Q ]jQZQv<G] dIY] kh] GIhhIh jgIQ[<ZI[j]h d<g< DkhE<g IrdIgQL[EQ< IZ� � � � � � � � � � � �

h]YkF@]�GI�dg]DYIZ<h�[<�dg>jQE<�dg]WIjk<Y��

$ jgIQ[<ZI[j] Ihjgkjkg<G] GI N]gZ< dg]j]E]Y<g E]Z] d][j]h GI <p<YQ<F@] Q[QEQ<Y I NQ[<Y�� � � � � � � � � � � � �

j<ZDKZ dIgZQjQk < Ihjgkjkg<F@] E]ggIj< GI E]ggIFaIh� NIIGD<EX I IY]OQ]h fkI <WkG<Z ]h� � � � � � � � � � � � �

IhjkG<[jIh j<[j] [< <fkQhQF@] GI []p]h E][EIQj]h� E]Z] j<ZDKZ [< ZIYP]gQ< G]h� � � � � � � � � � � �

Q[GQE<G]gIh GI <kj]GIjIgZQ[<F@]� Z]jQp<F@] I ZI[j<YQG<GI <E<GLZQE< GI EgIhEQZI[j]�� � � � � � � � �

0]G]h IhhIh N<j]gIh GI dIgN]gZ<[EI <Q[G< h@] h]Z<G]h <] O<[P] GI pIY]EQG<GI [<� � � � � � � � � � � � �
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ÀÈÆ�

IrIEkF@] GIhh<h j<gIN<h ]k hIW<� [] gIE][PIEQZI[j] ]h E][EIQj]h I IhjSZkY]h� [] hIk kh]� � � � � � � � � � � � � �

d<g< E<jIO]gQv<F@] d<g< WkhjQNQE<F@] I <jK ZIhZ] d<g< IY<D]g<F@] GI h]YkFaIh Z<Qh� � � � � � � � � � � �

g>dQG<h� $ O<[P] GI pIY]EQG<GI K kZ ZIE<[QhZ] QZd]gj<[jI GI[jg] G]h IhjkG]h� � � � � � � � � � � �

E]O[QjQp]h� dgQ[EQd<YZI[jI gINIgI[jIh = GQhEgQZQ[<F@] dIgEIdjQp<� 
]Z] gINIgI[EQ<G] IZ� � � � � � � � �

]kjg]h jg<D<YP]h� ]h IhjkG<[jIh GI GIhQO[ W> gI<YQv<p<Z <h <jQpQG<GIh GI N]gZ< Z<Qh >OQY� � � � � � � � � � � � � �

fkI ]h YIQO]h� d]gKZ� []j]k�hI fkI ]h G]Qh jQd]h GI d<gjQEQd<[jIh E][hIOkQg<Z ZIYP]g<g� � � � � � � � � � � � �

hk<�dIgN]gZ<[EI�gINIgI[jI�<]�jIZd]�[IEIhh>gQ]�d<g<�IrIEkF@]�G<h�j<gIN<h��

Æ�Å���/�$�.�!�"0$/����101.$/�0.��� �$/�

� dIhfkQh< IrdIgQZI[j<Y gI<YQv<G<� N]Q E<d<v GI E]YIj<g fk<[jQG<GI E][hQGIg>pIY GI G<G]h� � � � � � � � � � � �

gINIgI[jIh = dg]d]hj< GI E]YIj< GI Q[N]gZ<FaIh IGkE<EQ][<Qh� �YKZ G]h <hdIEj]h� � � � � � � � � � �

<dgIhI[j<G]h [IhjI jg<D<YP]� GIhGI < hQhjIZ<jQv<F@] G] Z]GIY] gINIgI[EQ<[G] ]h� � � � � � � � � �

E][EIQj]h I jI]gQ<h <dgIhI[j<G]h [< gIpQh@] GI YQjIg<jkg< I Nk[G<ZI[j<F@] jI_gQE<� <jK <h� � � � � � � � � � � � �

<G<dj<FaIh NIQj<h E]Z GQNIgI[jIh E][jImG]h I hQjk<FaIh dIG<O_OQE<h� ]h G<G]h E]YIj<G]h� � � � � � � � � � �

dIgZQjIZ []p<h E][IraIh I <D]gG<OI[h� �hhQZ� I[jI[GI�hI fkI kZ< dgQZIQg< dg]d]hj<� � � � � � � � � � �

d]GIgQ< hIg ] Egkv<ZI[j] GI G<G]h ]DjQG]h [< dIhfkQh< GI[jg] GI ]kjg]h d<GgaIh ]k E]Z� � � � � � � � � � � � � � �

]kjg<h�<D]gG<OI[h��E]Z]��

Â� � <p<YQ<F@] Q[GQpQGk<YQv<G< GI hkWIQj]h E]Z dIgNQh IhdIESNQE]h� <ZdYQ<[G] ] <YE<[EI� � � � � � � � � � �

GI�I[jI[GQZI[j]�G]�Z]GIY]�d<g<�Q[hjgkFaIh�dIgh][<YQv<G<h��

Ã� � <p<YQ<F@] GI GQNIgI[jIh <jQpQG<GIh ]k jIZ<h gIY<EQ][<G]h < GQNIgI[jIh EkYjkg<h�� � � � � � � � � � �

[<EQ][<YQG<GIh�]k�<Q[G<��I[N]fkIh�GI�Ekgh]h�¥GIhQO[�Og>NQE]��dg]Gkj]¦��

�

$kjg<h d]hhQDQYQG<GIh GI G<g E][jQ[kQG<GI < IhjI IhjkG]� Ihj@] YQO<G<h = kjQYQv<F@] d]g� � � � � � � � � � � � �

GQNIgI[jIh dg]NIhh]gIh� IZ h<Y< GI <kY<� GI dg]j]E]Y]h hIZIYP<[jIh� $ I[N]fkI d]GIgQ<� � � � � � � � � � � �

hIg G< dIgEIdF@] I gIj]g[] GIhjIh dg]NQhhQ][<Qh h]DgI <h GQpIgh<h N]gZ<h GI kjQYQv<F@]� � � � � � � � � � � � �

GIhjI Z]GIY] d<g< E][jImG]h GQpIgh]h� Z<h [IhjI Z]ZI[j] E]Z kZ I[N]fkI j]j<Y []� � � � � � � � � � � � �

]dIg<G]g�G]�hQhjIZ<��]k�hIW<�]�dg]NIhh]g��
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ÀÈÇ�

�rQhjI j<ZDKZ kZ< ]kjg< Z<[IQg< GI hI I[jI[GIg ZIYP]g ]k Z<Qh dg]Nk[G<ZI[jI j]G]h� � � � � � � � � � � � �

]h Q[GQE<G]gIh E][jQG]h [IhjI Z]GIY]� �hj< Z<[IQg< Ihj> YQO<G< <] kh] GI hQjk<FaIh GI� � � � � � � � � � � � � �

I[hQ[]�<dgI[GQv<OIZ Z<Qh gIY<EQ][<G<h = h]YkF@] GI dg]DYIZ<h E]ZdYIr]h I[p]YpI[G]� � � � � � � � �

dg]NQhhQ][<Qh Z<Qh O<D<gQj<G]h� IZ E][GQFaIh Y<D]g<j]gQ<Qh fkI dIgZQj<Z kZ E][jg]YI� � � � � � � � � �

Z<Q]g GI ZI[hkg<F@] GI E<d<EQG<GIh E]O[QjQp<h� <YKZ GI kZ Z<dI<ZI[j] Z<Qh� � � � � � � � � � �

dg]Nk[G]�G<h�dIEkYQ<gQG<GIh�GI�E<G<�Q[GQpSGk]�<[<YQh<G]��

$ kh] GI Z_GkY]h d<g< <ZdYQ<F@] GI gIhkYj<G]h IZ GQhEQdYQ[<h GI dg>jQE< GI dg]WIj]� d<g<� � � � � � � � � � � � � � �

hIgpQg GI <d]Q] ]k gIN]gF] GI E][EIQj]h QZd]gj<[jIh <] jIZ< IhdIESNQE] <D]gG<G]�� � � � � � � � � � � �

d]GIgQ< hIg kZ ]kjg] E<ZQ[P]� �YKZ GIhjI� ] kh] G]h Z_GkY]h d<g< jgIQ[<ZI[j]� � � � � � � � � � � � �

E][jQ[k<G]�GI�dg]NQhhQ][<Qh�gIEKZ�N]gZ<G]h�K�kZ<�]kjg<�d]hhQDQYQG<GI��

+]g NQZ� j<ZDKZ I[jI[GI�hI fkI ] E<Zd] GI <dYQE<F@] G]h Z_GkY]h [kZ< <D]gG<OIZ GI� � � � � � � � � � � � � �

P<DQYQG<GIh dhQE]Z]j]g<h j<ZDKZ d]GI hIg dg]ZQhh]g I E]ZdYIZI[j<g = <D]gG<OIZ� � � � � � � � � �

E]O[QjQp< <fkQ <dgIhI[j<G<� �hhQZ� GQhEQdYQ[<h GI GIhI[P] I IrdgIhh@] d]GIgQ<Z j<ZDKZ� � � � � � � � � � �

hIg E][jIZdY<G<h E]Z Z_GkY]h GI IrdIgjQhI []h dgQZIQg]h <[]h GI Ekgh]� O<g<[jQ[G] ]� � � � � � � � � � � � �

O<[P] g>dQG] GI IrdIgjQhI [< dg]GkF@] GI �hXIjEPIh �� gI[GIgQv<FaIh Z<[k<Qh I E][hjgkF@]� � � � � � � � � � � �

GI�Z]GIY]h��d]g�IrIZdY]��

�

� �
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�

���!/� .� �+IgEIdjQ][h ]N Q[[]p<jQ][h� IrdY]gQ[O <[G GIpIY]dQ[O Q[[]p<jQ][� � � � � � � � �

EY<hhQNQE<jQ][� ��+���0PIhQh��
g<[NQIYG�1[QpIghQjs��ÃÁÁÄ��

�

��$ +�������²��.�0
������/� ���QDh][°h�0PI]gs�]N�+IgEIdjk<Y� I<g[Q[O� ���[��[jIg[<jQ][<Y�

�[EsEY]dIGQ<�]N�jPI�/]EQ<Y�²��IP<pQ]g<Y�/EQI[EIh��/IE][G��GQjQ][�¥dd��ÂÃÈ�ÂÄÅ¦���YhIpQIg�

�[E��ÃÁÂÆ��

�

��!��� +�� 7�"�� 
� �$gO<[Qh<jQ][<Y YI<g[Q[O� < EgQjQE<Y gIpQIq�� 0PI  I<g[Q[O� � � � � � � � � � �

$gO<[Qv<jQ][� 6]Y� ÂÁ "]� Â� dd� É�ÂÈ� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÁÉ�ÁÊÇÊÇÅÈÁÄÂÁÅÆÈÅÇÊ�� � � � � � � �

ÃÁÁÄ��

�

���"� �00 ����������
��.0��0� ��� $6�00��������²� �00 ���/���� ��rjgQ[hQE�gIQ[N]gEIZI[j�Q[�jPI�

EY<hhg]]Z���gQDIgs�]g�DIhj�dg<EjQEI ���/EP]]Y�+hsEP]Y]Os�.IpQIq��ÄÄ��ÄÅÅ�ÄÇÃ��ÃÁÁÅ��

�

���"��)���²� �"��
�� ��IhQO[�dg]j]E]Y�G<j<�<[G�[]pIY�GIhQO[�GIEQhQ][h ���ÂÊÊÆ��

�

�"��./$"�� $.�"�7����.�0�7$� ����6���.����"��� $$!����"��!�"�/��� ���0<r][]Zs�
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