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Q[[]p<jQ][h ]N jPQh N]gZ<j qPI[ Qj Qh dkj Q[j] dg<EjQEI� []j ][Ys Q[ jIgZh ]N <EjQpQjQIh�� � � � � � � � � � � � � � � �

dIG<O]OQIh <[G j]]Yh� Dkj <Yh] qPI[ Q[jIg�Q[hjQjkjQ][<Y E]YY<D]g<jQ][ <[G <EEgIGQj<jQ][ <gI� � � � � � � � � � �

E][EIg[IG� 0PQh G]EkZI[j Q[pIhjQO<jIh <Yh] jPI IGkE<jQ][<Y hjg<jIOQIh khIG Ds ]kg d<gj[Igh�� � � � � � � � � � � �

<h qIYY <h jPI hXQYYh <[G X[]qYIGOI jP<j / +h <gI <DYI j] jg<[hZQj <[G Qj Ir<ZQ[Ih qPIjPIg� � � � � � � � � � � � � � � � �

Z<gXIj [IIGh <gI j<XI[ Q[j] <EE]k[j Q[ jPI GIhQO[ ]N / +h� 0PI E]ZdI[GQkZ I[Gh Ds� � � � � � � � � � � � � � �

PQOPYQOPjQ[O d]hhQDYI hP]gjE]ZQ[Oh Q[ jPI EgI<jQ][ ]N / +h� 0PI NQghj d<gj ]N jPQh gId]gj� � � � � � � � � � � � � �

dgIhI[jh jPI dg<EjQEIh E<ggQIG qQjPQ[ jPI ��/ + E][h]gjQkZ� qQjP GIj<QYh <D]kj� j<gOIj Og]kd�� � � � � � � � � � � � �

NYIrQDQYQjs�<[G�hE<Y<DQYQjs��<EEIhhQDQYQjs�<[G��[[]p<jQ][���

7PQYI jPI hIE][G d<gj <[G NQ[<Y d<gj ]N jPQh E]ZdI[GQkZ dg]pQGIh <[ Q[ GIdjP IrdY]g<jQ][ ]N� � � � � � � � � � � � � � � �

jPI O]]G dg<EjQEIh ]N I<EP / +� �j Qh ]gO<[QhIG Ds / + <[G YQhjh jPI EP<g<EjIgQhjQEh jP<j I<EP ]N� � � � � � � � � � � � � � � � � �

jPIZ�P<h��

���2QOLQH�VXUYH\�FRPSOHWHG�LQ�6HSWHPEHU������

� �I�hYd�I<Gjk�Ik�
È�



�

0PI G<j< E]YYIEjIG Q[ jPQh �]ZdI[GQkZ ]N �]]G +g<EjQEIh� gIdgIhI[jh jPI D<hQh ][ qPQEP� � � � � � � � � � � � � �

jPI GIYQpIg<DYI ��Å�Ã ��IhQO[ OkQGIYQ[Ih N]g NYIrQDYI <[G hE<Y<DYI / +h� qQYY DI GIhQO[IG <[G� � � � � � � � � � � � � �

Gg<NjIG� �j qQYY j<XI Q[j] <EE]k[j jPI IrQhjQ[O O]]G dg<EjQEIh PQOPYQOPjIG Q[ jPI �]ZdI[GQkZ� � � � � � � � � � � � � �

]N �]]G +g<EjQEIh� <h qIYY <h jPI hkOOIhjIG d]hhQDYI dg]OgIhhIh� 0PI ��IhQO[ OkQGIYQ[Ih N]g� � � � � � � � � � � � � �

NYIrQDYI <[G hE<Y<DYI / +h� qQYY N]Ekh ][ P]q j] GIhQO[ / +h jP<j E]ggIhd][G j] jPI� � � � � � � � � � � � � � �

d<g<ZIjIgh�]N�jPI���/ +�dg]WIEj��

�

�

� �

� �I�hYd�I<Gjk�Ik�
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0PI NQghj d<gj ]N jPQh E]ZdI[GQkZ PQOPYQOPjh O]]G dg<EjQhIh N]k[G Q[ / +h� 0PQh d<gj ]N jPI� � � � � � � � � � � � � � � �

gId]gj YQhjh jPI DIhj Ir<ZdYIh� Qjh <QZ Qh []j j] E]ZZk[QE<jI qP] Qh gIhd][hQDYI N]g jPIZ Dkj� � � � � � � � � � � � � � � � �

j] Q[GIr jPIZ <[G hP]q P]q jPIs Z<jEP jPI dg]WIEj�h [IIGh� 0PIs <gI GQpQGIG Q[j] Å Z<Q[� � � � � � � � � � � � � � � � �

<gI<h ]N Q[jIgIhj� j<gOIj Og]kdh� NYIrQDQYQjs�hE<Y<DQYQjs� <EEIhhQDQYQjs� Q[[]p<jQ][� 7PI[IpIg Qj Qh� � � � � � � � � � �

gIYIp<[j� hkOOIhjQ][h N]g gI<EPQ[O jPI dg]WIEj O]<Yh P<pI <Yh] DII[ Z<GI� 0PI gIYIp<[EI ]N� � � � � � � � � � � � � �

d<jjIg[h�<[G�gIE]ZZI[G<jQ][h�gIYQIh�][�jPI�E][jIrj�]N�<ddYQE<jQ][��

7I P<pI <hh]EQ<jIG j<Oh N]g <kGQI[EI QGI[jQNQE<jQ][ ¥Z<[<OIZI[j hj<NN� YIEjkgIgh <[G� � � � � � � � � � �

dg]NIhh]gh��IGkE<jQ][<Y�hj<NN��dg]Og<ZZI�GQgIEj]gh¦�j]�I<EP�d<jjIg[�� �

�I�hYd�I<Gjk�Ik
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0PI dg]WIEj�h <QZ Qh j] N]Ekh ][ �[][�jg<GQjQ][<Y� YI<g[Igh <[G <GkYj YI<g[Igh j<gOIjQ[O Ng]Z� � � � � � � � � � � � � �

][I hQGI <[ <kGQI[EI jP<j [IIGh j] E]ZDQ[I q]gX <[G hjkGs j]OIjPIg� <[G Ng]Z jPI ]jPIg� � � � � � � � � � � � � � � �

hQGI�jPI�GQh<Gp<[j<OIG�Og]kdh��

$kg ���h gINIg j] < p<gQIG j<gOIj <kGQI[EI� YQNIY][O YI<g[Igh <gI d<gj ]N jPIZ� dg]NIhhQ][<Yh� � � � � � � � � � � � � � �

<[G hjkGI[jh ¥D<EPIY]g <[G Z<hjIg¦� �j P<h DII[ N]k[G jP<j GIhdQjI jPI dg]WIEj�h j<gOIj� � � � � � � � � � � � � �

<kGQI[EI�¥IrdY<Q[IG�<D]pI¦�jPIgI�Qh�<Yh]�h]ZI�YQZQjIG�Q[jIgIhj�Q[�gINkOIIh�<h�<�j<gOIj�Og]kd���

+<jjIg[�]N�O]]G�dg<EjQEI� �� �0PIgI�<gI�E]kghIh�N]g�� � QNIY][O�YI<g[Igh��

.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j� "] / + j<gOIjh ZQOg<[jh N]g jPI jQZI DIQ[O� � � � � � � � � � � �

<YjP]kOP ][I Qh <QZQ[O <j j<XQ[O jPIZ Q[j] <EE]k[j <h qIYY <h dgQh][Igh� .INkOIIh <gI < qIYY� � � � � � � � � � � � � � � � �

k[GIg�gIdgIhI[jIG�Og]kd�<j�dgIhI[j��

Ã�Ã� � �8��� �09���/� ��� �09�

�YIrQDQYQjs <[G hE<Y<DQYQjs <gI N]k[G <j GQNNIgI[j hj<OIh ]N jPI YI<g[Q[O dg]d]h<Yh�  I<g[Igh E<[� � � � � � � � � � � � � �

EP]]hI j] DkQYG d<jEPq]gXIG dg]Og<ZZIh jPg]kOP [Ijq]gXIG EkggQEkY<� 1[QpIghQjQIh hP]kYG� � � � � � � � � �

DI <DYI j] hZ]]jPYs hE<YI jPIQg dg]Og<ZZIh j] jPI [kZDIg ]N YI<g[Igh I[g]YYIG� �]gZ<jQ][h� � � � � � � � � � � � � �

E<[ DI NgIIYs <G<djIG j] YI<g[Igh� jQZIj<DYI <[G hQjk<jQ][h� .Ih]kgEIh <[G IrEP<[OIh E<[ DI� � � � � � � � � � � � � �

Z<GI <p<QY<DYI Q[ GQNNIgI[j Y<[Ok<OIh� / +h E<[ DgQ[O Z]gI NYIrQDQYQjs� �hhQhj<[EI <[G� � � � � � � � � � � �

<GWkhjZI[jh E<[ I[<DYI [][�jg<GQjQ][<Y ]g gIZ]jI YI<g[Igh j] YI<g[� 0PI d<gj[IghPQd [IIGh� � � � � � � � � � � �

j] GIpIY]d NYIrQDYI <[G hE<Y<DYI / +h qQjP E]YY<D]g<jQpI Z]GkY<g <ddg]<EPIh qPQEP Q[EgI<hI� � � � � � � � � � � �

jPI ]kjgI<EP ]N / +h� ��YY dg]Og<ZZIh hP]kYG P<pI < Z]GkY<g hjgkEjkgI <[G  ��h P<pI EgIGQj� � � � � � � � � � � � � � �

d]Q[jh jP<j <gI E][hQhjI[j qQjP [<jQ][<Y <[G �kg]dI<[ []gZh� �/ +h P<pI j] DI GIpIY]dIG <h� � � � � � � � � � � � � � �

[Iq�I[jQjQIh��E]Zd]hIG�]N� ��h�<[G�IZDIGGIG�Q[�<�[IIGh�]gQI[jIG�]gO<[Qh<jQ][��

Á�Á�À� kggQEkY<�

�YIrQDQYQjs Qh <j jPI EI[jgI ]N jPI ��/ + dg]WIEj� $[I q<s j] <EPQIpI jPQh Qh jPg]kOP pQgjk<Y� � � � � � � � � � � � � � � � �
Z]DQYQjs� �QpQ[O YI<g[Igh jPI d]hhQDQYQjs j] <EEIhh pQgjk<YYs GQNNIgI[j k[QpIghQjQIh <YY]qh jPIZ� � � � � � � � � � � �
j] DI[INQj Ng]Z < qQGIg hIYIEjQ][ ]N hXQYYh� X[]qYIGOI <[G IrdIgQI[EIh <h qIYY <h GIpIY]dQ[O� � � � � � � � � � � � � � �
Q[jIg[<jQ][<Y�E][j<Ejh�Q[�jPIQg�NQIYG���

/]ZI k[QpIghQjQIh qQjPQ[ jPI ��/ + dg]WIEj E]YY<D]g<jI j]OIjPIg <[G ]NNIg < [Ijq]gXIG� � � � � � � � � � � �
EkggQEkY< qQjP pQgjk<Y [Ijq]gXIG Z]DQYQjs� qPQYI ]jPIgh dg]d]hI <[ Q[jIOg<jIG EkggQEkY< qQjP� � � � � � � � � � � �
pQgjk<Y�Q[jIOg<jIG�]g�IZDIGGIG�Z]DQYQjs��

+<jjIg[�]N�O]]G�dg<EjQEI ��� �+gIhI[EI�]N�[Ijq]gXIG�EkggQEkY<�

+g]OgIhh��[IIGIG ���][h]YQG<jQ][��<ZdYQNQE<jQ][�<[G�OI[Ig<YQh<jQ][�]N�[Ijq]gXIG�EkggQEkY<�

�I�hYd�I<Gjk�Ik
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Á�Á�Á� �YIrQDQYQjs�

0PI ��/ + dg]WIEj N]EkhIh ][ NYIrQDQYQjs <[G hE<Y<DQYQjs� $[YQ[I� DYI[GIG YI<g[Q[O Z]GIh <YY]q / +h j]� � � � � � � � � � � � � � �

E<jIg N]g jPI Q[EgI<hQ[O GIZ<[Gh� D]jP Ng]Z IZdY]sIgh N]g jg<Q[IG hj<NN <[G Ng]Z YI<g[Igh� N]g� � � � � � � � � � � � � � �

dIgh][<Y <[G dg]NIhhQ][<Y GIpIY]dZI[j� ��j <Yh] I[<DYIh 1[QpIghQjQIh j] <EE]ZZ]G<jI Y<gOIg� � � � � � � � � � �

Og]kdh�]N�hjkGI[jh�<[G�jPIgIN]gI�<G<dj�j]�jPI�hQjk<jQ][h��

/E<Y<DQYQjs Q[ d<gj[Ig / +h hIIZh j] gIYs ][ jPI XQ[G ]N dg]Og<ZZI jPIs ]NNIg� 0PIgI <gI� � � � � � � � � � � � � � � �

Ir<ZdYIh ]N / +h <QZIG <j E][jQ[k]kh IGkE<jQ][� qPQEP <gI hE<Y<DYI <[G P<pI <[ k[YQZQjIG� � � � � � � � � � � � � �

[kZDIg ]N YI<g[Igh�� �[ jPI E<hI ]N E][jQ[k]kh dg]NIhhQ][<Y GIpIY]dZI[j Ir<ZdYIh ]N� � � � � � � � � � � �

hE<Y<DYI / +h <gI N]k[G qPI[ jPI j<gOIj Og]kdh <gI jI<EPIgh <[G IGkE<jQ][<Y hj<NN� "]� � � � � � � � � � � � � �

hE<Y<DYI / +h <GGgIhhQ[O ]jPIg jsdIh ]N dg]NIhhQ][<Y N]gZ<YQjs P<pI DII[ gId]gjIG qQjPQ[ jPI� � � � � � � � � � � � �

<[<YshIG h<ZdYI� $[ jPI E][jg<gs� jPIs hdIEQNQE<YYs hIIZ j] P<pI < pIgs gIhjgQEjIG [kZDIg ]N� � � � � � � � � � � � � � �

YI<g[Igh�<[G�jPIs�<Yh]�jI[G�j]�P<pI�<�DYI[GIG�YI<g[Q[O�N]gZ<j���

$[YQ[I dg]Og<ZZIh dg]pQGI hE<Y<DQYQjs Ds GQhjgQDkjQ[O YI<g[Igh Q[j] �Og]kdh <[G <YY]E<jQ[O� � � � � � � � � � �

jkj]gh �j] I<EP Og]kd� jPI PQOPIg jPI hjkGI[j Og]kdh� [kZDIg� jPI PQOPIg jPI <Z]k[j ]N� � � � � � � � � � � � � � �

jkj]gh�<hhQO[IG�j]�jPI�E]kghI��

+<jjIg[ ]N O]]G dg<EjQEI �� ��[EgI<hI ]g GIEgI<hI ]N jPI [kZDIg ]N YI<g[Igh <GZQjjIG j] <� � � � � � � � � � � � � � �

dg]Og<ZZI�D<hIG�][�Og]kd�EYkhjIgQ[O�<[G�jkj]g�PQgQ[O���

.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j �� /E<Y<DQYQjs ]N / +h Zkhj DI QZdg]pIG qPIjPIg� � � � � � � � � � �

jPIs�qQYY�DI�Q[�<�DYI[GIG�]g�I�YI<g[Q[O�Z]GI��

Á�Á�Â� �G<djQpI�dg]Og<ZZI�

/ +h [IIG j] ]NNIg h]YkjQ][h j] <GkYj YI<g[Igh qP] P<pI ]jPIg ]DYQO<jQ][h jP<[ hjkGs <[G� � � � � � � � � � � � � � �

P<pI QZd]gj<[j jQZI E][hjg<Q[jh�  I<g[Igh [IIG <[ <G]djQpI�NYIrQDYI dg]Og<ZZI <h jPIs� � � � � � � � � � �

[IIG�j]��<G<dj�jPIQg�hjkGs�jQZI�<[G�hjkGsQ[O�dY<EI�j]�jPIQg�hQjk<jQ][h��

0PIgI <gI Q[hj<[EIh ]N �<hs[EPg][]kh <[G �hIYN�d<EIG �dg]Og<ZZIh I[<DYQ[O YI<g[Igh j] NQj� � � � � � � � � � � �

jPIQg hjkGs jQZI j] jPIQg jQZIj<DYI� /]ZI / +h <G<dj j] YI<g[Igh� EP<[OQ[O [IIGh Ds� � � � � � � � � � � � � �

dIgZQjjQ[O jPIZ j] �dIgh][<YQhI jPIQg YI<g[Q[O d<jP <[G j] �[IO]jQ<jI jPIQg hjkGQIh� qPQYI� � � � � � � � � � � � �

]jPIgh�dg]pQGI�NgIIG]Z�jPg]kOP��[][�hj]d�I[g]YZI[jh����

+<jjIg[ ]N O]]G dg<EjQEI �� ��hs[EPg][]kh <[G hIYN�d<EIG dg]Og<ZZIh� +Igh][<YQh<jQ][ ]N� � � � � � � � � �

YI<g[Q[O�d<jP��[][�hj]d�I[g]YZI[jh���

�I�hYd�I<Gjk�Ik
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.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j �� /]ZI DYI[GIG YI<g[Q[O / +h P<pI pIgs YQjjYI ]g� � � � � � � � � � � �

[] <G<dj<DQYQjs Q[ jIgZh ]N jPI N<EI j] N<EI ¥�Ã�¦ jQZI dg]d]hIG� h]ZI <gI Y]]XQ[O <j� � � � � � � � � � � � � � � �

QZdYIZI[jQ[O�][YQ[I�h]YkjQ][h�N]g�GQhj<[EI�d<gjQEQd<jQ][�j]��Ã��<EjQpQjQIh�� �

Á�Á�Ã� �]gZ<j�

$[I ]N jPI QZdIg<jQpIh ]N jPI ��/ + dg]WIEj Qh jP<j jPI N]gZ<j ]N jPI dg]Og<ZZIh Zkhj DI� � � � � � � � � � � � � � � � �
hP]gj�<h�jPIs�[IIG�j]�NQj�Q[�qQjP�jPI�jQZI�E][hjg<Q[jh�<[G�jPI�jQZI�P]gQv][�]N�YI<g[Igh��

/ +h GIhQO[Igh P<pI gId]gjIG jP<j �YQNIY][O YI<g[Igh gIfkQgI NYIrQDYI YI<g[Q[O ]NNIgQ[Oh� /P]gj� � � � � � � � � � � �
dg]Og<ZZIh I[<DYI < OgI<jIg [kZDIg ]N YI<g[Igh j] NQj hjkGsQ[O Q[j] jPIQg �IrQhjQ[O� � � � � � � � � � � � �
E]ZZQjZI[jh�� <[G jPIs d<gjQEkY<gYs <GGgIhh �dg]NIhhQ][<Y YI<g[Igh� [IIGh� 0PIs <Yh]� � � � � � � � � �
ZI[jQ][ jP<j jPQh N]gZ<j dg]pQGIh YI<g[Igh qQjP <[ ]dd]gjk[Qjs j] �jIhj hZ<YY EPk[Xh ]N� � � � � � � � � � � � � �
YI<g[Q[O DIN]gI E]ZZQjjQ[O j] < NkYY GIOgII dg]Og<ZZI� qPQYI Qj OQpIh ]jPIgh jPI EP<[EI j]� � � � � � � � � � � � � � �
hdIEQ<YQhI Q[ < hdIEQNQE j]dQE �qQjP]kj P<pQ[O j] E<ggs ][ j] < NkYY GIOgII dg]Og<ZZI� �[� � � � � � � � � � � � � � � �
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d<gE]kgh�q]kYG�dg]pQGI�OgI<jIg�NYIrQDQYQjs��
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�EEIhhQDQYQjs Qh ][I ]N jPI XIs IYIZI[jh ]N <[ Q[jIg[<jQ][<Y dg]WIEj� / +h <EEIhh P<h j] DI� � � � � � � � � � � � � � � �

N<EQYQj<jIG jPg]kOP Y<[Ok<OI ]djQ][h N]g Q[jIg[<jQ][<Y YI<g[Igh� jPg]kOP <hhQhj<[EI N]g� � � � � � � � � �

[][�jg<GQjQ][<Y�YI<g[Igh�<[G�gIE]O[QjQ][�N]g�dgQ]g�X[]qYIGOI�<[G�dg]NIhhQ][<Y�IrdIgQI[EI���
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�[ ]gGIg j] <EPQIpI <[G dg]pQGI pQgjk<Y Z]DQYQjs jPIgI Zkhj DI < OgI<jIg ZkYjQYQ[Ok<Y� � � � � � � � � � � � � �

IGkE<jQ][<Y�]NNIg���

�Z][O jPI / +h <[<YshIG h]ZI E<[ DI N]k[G GIYQpIgIG Q[ DQYQ[Ok<Y Z]GI� h]ZI Q[ �[OYQhP� � � � � � � � � � � � � � �

][Ys <[G ]jPIgh Q[ jPI [<jQ][<Y Y<[Ok<OI qQjP I[OYQhP hkDjQjYIh� 0] I[<DYI < Z]gI NYkQG� � � � � � � � � � � � � � �

E]ZZk[QE<jQ][ h]ZI / +h dg]pQGI EP<jh <[G YQpI <kj]Z<jQE jg<[hY<jQ][ hshjIZh qPQYI s]k� � � � � � � � � � � �

EP<j���

+<jjIg[ ]N O]]G dg<EjQEI �� ��kj]Z<jIG jg<[hY<jQ][ hshjIZ N]g hs[EPg][]kh E]ZZk[QE<jQ][h�� � � � � � � � � �

hkDjQjYIh��DQYQ[Ok<Y�pIghQ][���
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.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j� / +h Q[ �[OYQhP ]g Q[ jq] GQNNIgI[j Y<[Ok<OIh� � � � � � � � � � � �

q]kYG PIYd j] QZdg]pI <EEIhhQDQYQjs ¥<YjP]kOP h]ZI E]k[jgQIh <gI gIhjgQEjIG Q[ jPI <Z]k[j ]N� � � � � � � � � � � � � �

�[OYQhP�dg]Og<ZZIh�jPIs�E<[�EgI<jI¦��
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 I<g[Igh E]kYG [IIG <hhQhj<[EI ][ hIpIg<Y YIpIYh� �j E]kYG DI j] <EEIhh N]gZ<Y IGkE<jQ][� j]� � � � � � � � � � � � � � �

I[<DYI GQh<Gp<[j<OIG Og]kdh j] gI<EP gIfkQgIG YIpIYh� j] E]k[jIg < qI<X[Ihh Q[ EIgj<Q[� � � � � � � � � � � � �

<E<GIZQE hXQYYh� j] I[<DYI gIZ]jI YI<g[Igh j] N]YY]q N<EI�j]�N<EI <EjQpQjQIh Ng]Z <N<g� ]g j]� � � � � � � � � � � � � �

<EE]Zd<[s�GQh<DYIG�YI<g[Igh��

�QNNIgI[j jsdIh ]N <hhQhj<[EI <gI dg]pQGIG Q[ jPI <[<YshIG / +h� �]g YI<g[Igh qQjP GQh<DQYQjQIh� � � � � � � � � � � � � �

]g YI<g[Q[O EP<YYI[OIh� / +h dg]d]hI �hkDjQjYIh�� �ZIj< G<j< N]g gI<GQ[O Z<EPQ[Ih� YI<g[Q[O� � � � � � � � � � � �

gIh]kgEIh <G<djIG j] jPI �YI<g[Igh [IIGh� hdIEQNQE j<hX Og]kdh� �N<EQYQj<j]gh j] hkdd]gj� � � � � � � � � � �

YI<g[Igh�Q[�[IIG�<[G�OkQGI�jPIZ���<EEIhhQDQYQjs�j]�h]Njq<gI ��<[G�OkQGIYQ[Ih��

�]g [][�jg<GQjQ][<Y YI<g[Igh� / +h dg]pQGI ][YQ[I jkj]gh qP] E<[ gIE]ZZI[G �NkgjPIg� � � � � � � � � � �

gI<GQ[Oh ]g PIYd j] E][h]YQG<jI EIgj<Q[ hXQYYh jPg]kOP �Irjg< <EjQpQjQIh �� �hhQhj<[EI Qh ]NNIgIG ][� � � � � � � � � � � � � �

< E<hI�j]�E<hI D<hQh ][EI <[ QhhkI P<h DII[ g<QhIG� /]ZI DkQYG hkdd]gjQpI YI<g[Q[O gIh]kgEIh� � � � � � � � � � � � � �

qPQYI ]jPIgh P<pI �IrdIgQI[EIG jkj]gh �khIG j] q]gX qQjP <EEIhh YI<g[Igh <[G j] I[E]kg<OI� � � � � � � � � � � � � �

jPIZ���

�]g YI<g[Igh Ng]Z ]jPIg gIOQ][h� h]ZI / +h <gg<[OI �hjgI<ZQ[Oh ]g �d]GE<hjh ]N �Ã� hIhhQ][h�� � � � � � � � � � � � � �

]jPIgh d]hhIhh �h<jIYYQjI hQjIh <YY ]pIg jPIQg E]k[jgQIh j] YQZQj jPI jg<pIY GQhj<[EI <[G N<EQYQj<jI� � � � � � � � � � � � � � �

N<EI�j]�N<EI�<EjQpQjQIh�� �
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jkj]gh <[G N<EQYQj<j]gh� hjgI<ZQ[Oh <[G d]GE<hjh ]N �Ã� hIhhQ][h� gIE]O[QjQ][ ]N dgQ]g hjkGQIh� � � � � � � � � � � � �

<[G�dg]NIhhQ][<Y�IrdIgQI[EIh���
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]N Q[jIgIhj ]N jPI ��/ + dg]WIEj <gI jPI Q[[]p<jQpI GIpIY]dZI[jh N]g E][jQ[kQ[O dg]NIhhQ][<Y� � � � � � � � � � � � �

GIpIY]dZI[j� �jh dkgd]hI Qh j] GIpIY]d dg]Og<ZZIh <[G YI<g[Q[O DkQYGQ[O DY]EXh GIhQO[� � � � � � � � � � � �
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Á�Ã�À� ][jQ[kQ[O�+g]NIhhQ][<Y��IpIY]dZI[j�
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$[I ]N jPI XIs Q[jIgIhjh ]N jPQh dg]WIEj Qh j] OI[Ig<jI / +h qPQEP qQYY QZdg]pI YI<g[Igh�� � � � � � � � � � � � � � � �
IZdY]s<DQYQjs Ds Ip]YpQ[O qQjP jPI h]EQIjs <[G Y<D]kg Z<gXIj <Gp<[EIZI[j� �h ZI[jQ][IG Q[� � � � � � � � � � � � �
jPI dg]WIEjh� [IIGh <[<YshQh� EkggI[j Q[QjQ<jQpIh N]g ][jQ[kQ[O �GkE<jQ][ ¥�¦�][jQ[kQ[O� � � � � � � � � �
dg]NIhhQ][<Y GIpIY]dZI[j ¥+�¦ <gI dgIG]ZQ[<[jYs hZ<YY hE<YIG <[G G] []j NQj j] jPI [IIGh�� � � � � � � � � � � � � �
hQvI ]N ]kg IE][]Zs <[G h]EQIjs� �Yh]� GIEYQ[Q[O GIZ]Og<dPQEh qQYY EgI<jI <GGQjQ][<Y� � � � � � � � � � � �
dg]DYIZh ]N IZdY]sZI[j <[G IZdY]s<DQYQjs� ][ qPQEP k[QpIghQjQIh P<pI j] gIhd][G� / +h� � � � � � � � � � � �
Zkhj gIhd][G j] [IIGh Q[ jPI qQGIg IE][]Zs <[G DIjjIg <[jQEQd<jI jPI Ip]YkjQ][h Q[� � � � � � � � � � � � � �
j]Z]gg]q°h E<gIIgh� �1ÃÁÃÁ N<Ej hPIIjh ]N jPI �kg]dI<[ ]ZZQhhQ][ gIpI<Y jP<j ÅÁÚ ]N jPI� � � � � � � � � � � � � �
IZdY]sIgh�N<EI�dg]DYIZh�qQjP�gIEgkQjQ[O�q]gXN]gEI�qQjP�jPI�gQOPj�fk<YQNQE<jQ][h��

$EEkggI[EI ]N h]EQIjs <[G Z<gXIj GgQpI[ / +h P<pI DII[ GIdQEjIG Q[ jPI h<ZdYIG� � � � � � � � � � � � �
dg]Og<ZZIh� 0PIgI <gI p<gQ]kh Z<[[Igh ]N XIIdQ[O Q[ jk[I qQjP Z<gXIj [IIGh�� � � � � � � � � � � �
�I[EPZ<gXQ[O Qh ][I ]N jPIZ� Q[N]gZ<jQ][ ][ hXQYYh [IIGIG E<[ <Yh] E]ZI Ng]Z jPI �ZQ[Qhjgs� � � � � � � � � � � � � � �
]N IGkE<jQ][ Q[ jPI E<hI ]N IGkE<jQ][<Y hj<NN jg<Q[Q[O� $jPIg dIG<O]OQE<Y jI<Zh EP]]hI j]� � � � � � � � � � � � � �
P<pI < �GQgIEj E][j<Ej qQjP E]Zd<[QIh gIYIp<[j j] jPIQg dg]Og<ZZI <[G Q[EYkGI jPIZ IQjPIg� � � � � � � � � � � � � �
<j jPI GIhQO[ hj<OI ]g <h YIEjkgIgh� !<gXIj Ip]YkjQ][h <gI <Yh] h]ZIjQZIh Q[E]gd]g<jIG Q[ <� � � � � � � � � � � � � � �
dg]Og<ZZI jPg]kOP < ��Ã� GQ<Y]OkI qQjP Z<gXIj dgIG]ZQ[<[j <Ej]gh� �[ ]jPIg E<hIh Qj Qh jPI� � � � � � � � � � � � � � �
YI<g[Igh jPIZhIYpIh qP] <gI <j jPI EI[jgI ]N jPI Z<gXIj <[G qP] gIfkIhj hdIEQNQE hXQYYh ]g� � � � � � � � � � � � � � � �
X[]qYIGOI j] DI GIpIY]dIG Q[ jPIQg hjkGQIh� jPkh gIfkQgQ[O < EIgj<Q[ <Z]k[j ]N NYIrQDQYQjs� � � � � � � � � � � � � �
qQjPQ[ jPI dg]Og<ZZIh� EkggQEkYkZ� /]ZI dIG<O]OQE<Y jI<Zh khI hjkGQIh Ng]Z jPIQg �[<jQ][<Y� � � � � � � � � � � �
<OI[EQIh��qPQEP�Y]]X�<j�Og<Gk<jIh��IZdY]s<DQYQjs�j]�<G<dj�j]�Z<gXIj�gIfkQgIZI[jh���

/]ZI / +h EgI<j]gh P<pI gId]gjIG P<pQ[O GIpIY]dIG jPIQg dg]Og<ZZIh <h < E]ZdYIjIYs �[Iq� � � � � � � � � � � � �
hkDWIEj�j]�<[hqIg�<�GQgIEj�<[G�hdIEQNQE�Y<EX� �]N�fk<YQNQIG�hj<NN�N]g�<�hIOZI[j�]N�<[�Q[Gkhjgs���

+<jjIg[ ]N O]]G dg<EjQEI �� ��I[EPZ<gXQ[O� gId]gjh Ng]Z gIYIp<[j ZQ[Qhjgs � [<jQ][<Y <OI[EQIh�� � � � � � � � � � � �

Z<gXIj XIs <Ej]gh <h d<gj ]N dIG<O]OQE<Y jI<Zh� N<EI�j]�N<EI GQ<Y]OkIh qQjP Q[GkhjgQIh� � � � � � � � � � � �

dg]j<O][Qhjh� dg]NIhhQ][<Y YI<g[Igh [IIGh� gI<jQ][ ]N [Iq dg]Og<ZZIh j] <[hqIg Z<gXIj�h� � � � � � � � � � �

EP<[OIh���

.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j �� /shjIZ<jQh<jQ][ ]N h]EQIjs <[G Z<gXIj� � � � � � � � �

Ip]YkjQ][h Q[dkj Q[j] dIG<O]OQE<Y EP]QEIh� �<EQYQj<jQ][ ]N Z<gXIj G<j< <[G GQhhIZQ[<jQ][ ]N� � � � � � � � � � � �

E][j<Ej�qQjP�XIs�<Ej]gh���
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/ +h E<[ XIId Q[[]p<jQpI X[]qYIGOI <[G hXQYYh ]N jPI q]gXN]gEI kd j] G<jI� E<[ Z]gI g<dQGYs� � � � � � � � � � � � � � � �
gIhd][G j] [IIGh Q[ jPI qQGIg IE][]Zs� <[G E<[ DIjjIg <[jQEQd<jI E<gIIgh ]N j]Z]gg]q jP<[� � � � � � � � � � � � � � �
GIOgII dg]Og<ZZIh� qPQEP <gI hkDWIEjIG j] hjgQEj gIOkY<jQ][h� �kgjPIZ]gI ��/ + E<[ dY<s <� � � � � � � � � � � � �
E]gI g]YI qQjPQ[ jPI PQOPIg IGkE<jQ][ Q[hjQjkjQ][h Q[ jPIQg gIOQ][ <h < EI[jgI ]N X[]qYIGOI� � � � � � � � � � � � � � �
[Ijq]gXQ[O�N]g�hZ<gj�hdIEQ<YQv<jQ][��

7QjPQ[ jPI E][h]gjQkZ jPI IZdY]s<DQYQjs ]N YI<g[Igh Qh j<XI[ Q[j] <EE]k[j qPI[ / +h <gI� � � � � � � � � � � � � �

GIhQO[IG� / +h <gI GIpIY]dIG j] hkdd]gj YI<g[Igh N]g ¥[Iq¦ E<gIIgh� dIgh][<Y GIpIY]dZI[j�� � � � � � � � � � � �

�I�hYd�I<Gjk�Ik
ÂÉ�



<EjQpI QjQvI[hPQd� k[QpIghQjs <EEIhh ]g GIOgIIh� �h N<g <h dg]NIhhQ][<Y GIpIY]dZI[j Qh� � � � � � � � � � � �

E][EIg[IG� qQjPQ[ jPI ��/ + dg]WIEj d<gj[Igh ]kjE]ZIh <gI Ip<Yk<jIG Q[ GQNNIgI[j Z<[[Igh�� � � � � � � � � � � �

YI<g[Igh�hkgpIs��Ip<Yk<jQ][�Ds�[<jQ][<Y�<OI[Es��Z<QY�I[fkQgs��

$kjE]ZIh qIgI N]k[G j] DI d]hQjQpI� YI<g[Igh gId]gjIG �dg]Z]jQ][h �� �[Iq IZdY]sZI[j��� � � � � � � � � � �

DIQ[O�Z]gI�INNQEQI[j�]g�<DYI�j]��h]YpI�[Iq�dg]DYIZh��qQjPQ[�jPIQg�]gO<[Qh<jQ][h���

$[I q<s ]N PIYdQ[O YI<g[Igh j] dg]Z]jI jPIZhIYpIh <[G j] E]ZI ]kj ]N jPIQg jg<Q[Q[O qQjP <� � � � � � � � � � � � � � � � �

khINkY�j]]Y�j]�QZdg]pI�jPIQg�EP<[EIh�]N�NQ[GQ[O�IZdY]sZI[j�Qh�<[�I�d]gjN]YQ]���

0PIgI <gI Z<[s q<sh ]N DkQYGQ[O <[ �I�d]gjN]YQ] �� /]ZI dg]Og<ZZIh <hX jPIQg YI<g[Igh j] khI� � � � � � � � � � � � � � �

<[ ]kjYQ[I ]N jPI YI<g[Q[O ]kjE]ZIh <[G YQ[Xh j] j<hXh jPIs j]]X GkgQ[O jPI E]kghI <h <� � � � � � � � � � � � � � � � �

gINIgI[EI j] hP]q� $jPIgh gIfkQgI YI<g[Igh j] dg]GkEI < j<DYI qQjP jPI E]kghIh� Q[N]gZ<jQ][� � � � � � � � � � � � � �

jPIs GQG� qgQjI < hP]gj hkZZ<gs <D]kj jPI  ��h jPIs�pI G][I <[G E]Zd]hI < P]YQhjQE dQIEI� � � � � � � � � � � � � � � �

E]Zd<gQ[O� ��/�<[G�j<YX�<D]kj�jPI�d]hQjQpIh�<[G�[IO<jQpIh�]N�I<EP� �����

/]ZI dg]Og<ZZIh khI YI<g[Igh�  Q[XIG�[ dg]NQYIh <[G dg]NIhhQ][<Y dY<jN]gZh� 0PI NQ[<Y� � � � � � � � � � �

dg]WIEjh�]N�h]ZI�dg]Og<ZZIh�<gI�hIj�kd�j]�G]kDYI�<h�d]gjN]YQ]h���

$jPIgh GIZ<[G < gId]gj <j jPI I[G ]N IpIgs YIEjkgI ][ qP<j YI<g[Igh P<pI YI<g[IG <[G qP<j� � � � � � � � � � � � � � � � �

jPIs hjQYY [IIG j] YI<g[� jPIs <gI <hXIG j] XIId jPIhI d<dIgh Q[ jPIQg d]gjN]YQ]� 0PQh� � � � � � � � � � � � � � � �

dg]GkEjQ][ I[<DYIh jPIZ j] hP]q jPIQg pQhQ][ ]N I<EP hkDWIEj DIN]gI jPI dg]Og<ZZI <[G j]� � � � � � � � � � � � � � �

<[<YshI jPI EP<[OI ]N jPIQg pQhQ][ jPg]kOP jPI dg]Og<ZZI� 0PQh W]kg[Is E][hjQjkjIh jPIQg� � � � � � � � � � � � �
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"][�N]gZ<Y <[G Q[N]gZ<Y YI<g[Q[O <EjQpQjQIh <gI dgIhI[j <[G gIE]O[QhIG Ds h]ZI / +h� /]ZI� � � � � � � � � � � � �

/ +h�<gI� �IGkE<jQ][<Y�d<jPq<sh ��j]�NkYY�GIOgIIh���

+<jjIg[ ]N O]]G dg<EjQEI �� �/ +h qQjP jPI ]DWIEjQpI ]N GIpIY]dQ[O jg<[hpIgh<Y hXQYYh�� � � � � � � � � � � �

dg]NIhhQ][<Y�<[G�dIgh][<Y�hXQYYh��GQOQj<Y�hXQYYh�<[G�Y<[Ok<OIh�hXQYYh�� �

.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j �� 7PQYI jPI hdIEQNQE ]DWIEjQpIh ]N jPI dg]WIEj <gI� � � � � � � � � � � �

DIQ[O ZIj Qj Qh jPI OI[Ig<YQh<jQ][ <[G jPI [kZDIg ]N ]NNIgQ[Oh� qPQEP Zkhj DI Ird<[GIG j]� � � � � � � � � � � � � � � �

gI<EP�jPI�[IIGh�PQOPYQOPjIG�Ds���kg]dI<[�]ZZQhhQ][�[IIGh���

���������6/3SURMHFWIRUPB����������0DVWHUGRF��)LQDO��
KWWSV���GRFV�JRRJOH�FRP�GRFXPHQW�G��];/8�YF&G73*�S��+S575Z�%I$�X�IOVNOF��E�7T,V�HGLW"XVS VKDULQJ�

�I�hYd�I<Gjk�Ik
ÃÃ�
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/ +h gIfkQgI Q[[]p<jQpI <ddg]<EPIh j] EkggQEkYkZ <[G E]kghI GIhQO[� Q[p]YpQ[O [Iq� � � � � � � � � � �

dIG<O]OQIh <[G <ddg]dgQ<jI jIEP[]Y]OQIh N]g < GQhjgQDkjIG GIYQpIgs ¥<EjQpI YI<g[Q[O�� � � � � � � � � �

Q[fkQgs�YI<g[Q[O� E]YY<D]g<jQpI YI<g[Q[O� dg<EjQEI YI<g[Q[O <[G dg]GkEjQ][ YI<g[Q[O ¥ <kgQYY<gG�� � � � � � � � �

ÃÁÂÆ¦��

/ +h <gI GIhQO[IG j<XQ[O Q[j] <EE]k[j E][hjgkEjQpQhZ� E]O[QjQpQhZ� E][[IEjQpQhZ <[G� � � � � � � � � �

DIP<pQ]kgQhZ�<h�jPI]gIjQE<Y�Ng<ZIq]gX��

]YY<D]g<jQpI <[G �dIIg YI<g[Q[O Qh < GQG<EjQE<Y <ddg]<EP khIG Q[ Z<[s / +h� �[jIOg<jIG Q[ <� � � � � � � � � � � � � � �

PQOPIg dg]NIhhQ][<Y IrdIgQI[EI� < h]EQ<Y E][hjgkEjQpQhj <ddg]<EP OQpIh YI<g[Igh < DIjjIg� � � � � � � � � � �

k[GIghj<[GQ[O�]N�jPI�j]dQE��

�[fkQgs�D<hIG�� �E<hI�D<hIG �<[G �gIhI<gEP�D<hIG YI<g[Q[O <gI <Yh] <Z][Ohj d]dkY<g� � � � � � � � �

dIG<O]OQE<Y�<ddg]<EPIh�<G]djIG�qQjPQ[�jPI�E][h]gjQkZ���

0PIgI <gI < NIq Q[hj<[EIh ]N �Q[GIdI[GI[j YI<g[Q[O �� g]YI�dY<sQ[O <[G �<hh]EQ<jQ][<Y� � � � � � � � � � �

Dg<Q[hj]gZQ[O�� /]ZI / +h dg]d]hI Y<D <[G NQIYGq]gX� ]jPIgh �hQZkY<jQ][h� O<ZIh� pQgjk<Y� � � � � � � � � � �

Y<Dh�� +� ¥<gIIg +g]NIhhQ][<Y �IpIY]dZI[j¦ gIY<jIG / +h jI[G j] gIEgkQj dg]NIhhQ][<Yh Ng]Z� � � � � � � � � � � �

Z<gXIj dY<sIgh <h jI<EPIgh ]g YIEjkgIgh j] I[P<[EI �<kjPI[jQE YI<g[Q[O �� $[I ��� E]ZZI[jIG� � � � � � � � � � � � �

jP<j YI<g[Igh � �hj<gj j] qgQjI < dIgh][<Y [<gg<jQpI <D]kj < gI<Y dg]DYIZ jPIs <gI Q[� 0PIs [IIG� � � � � � � � � � � � � � � � �

j] <[<YshI Qj <[G Y]]X <j Qj Ng]Z GQNNIgI[j <[OYIh jPg]kOP]kj jPI sI<g� 0PIs <Yh] G]� � � � � � � � � � � � � � � �

hQZkY<jQ][h <[G <hX jPIZ <D]kj qP<j jPIs P<pI YI<g[j Ng]Z Qj��� �kjPI[jQE YI<g[Q[O E<[ <Yh]� � � � � � � � � � � � � � �

]EEkg qPQYI IrEP<[OQ[O qQjP NQIYG dg]NIhhQ][<Yh ]g qQjP j]dQE gIYIp<[j gI<Y YQNI dY<sIgh� � / +� � � � � � � � � � � � � � �

Q[jg]GkEIh gI<Y j]dQE hEI[<gQ]h <[G I[E]kg<OIh YI<g[Igh j] dg]GkEI <gjIN<Ejh <[G q]gX Q[� � � � � � � � � � � � �

<kjPI[jQE�E][jIrj��

/]ZI / +h dgIhI[j NYIrQDQYQjs <[G <G<dj<jQ][ Q[ jPI Nk[EjQ][ ]N YI<g[Igh� [IIGh <[G� � � � � � � � � � � � �

E<d<EQjQIh� �YIrQDQYQjs Qh <Yh] dg]GkEIG jPg]kOP �PsdIgZIGQ< YI<g[Q[O <ddg]<EPIh� OQpQ[O� � � � � � � � � �

YI<g[Igh jPI NgIIG]Z ]N [<pQO<jQ][ Ds <GGQ[O gINIgI[EIh j] NkgjPIg Z<jIgQ<Yh IZDIGGIG Q[� � � � � � � � � � � � �

jPI�pQGI]�YIhh][h¦��

$[I / + <QZh <j PIYdQ[O YI<g[Igh <EfkQgI dhsEP]Z]j]g hXQYYh <j < GQhj<[EI qQjP dIgh][<YQvIG� � � � � � � � � � � � � �

OkQGIG�hjkGs���

+<jjIg[ ]N O]]G dg<EjQEI �� �]YY<D]g<jQpI <[G dIIg YI<g[Q[O Qh <[ QZd]gj<[j IYIZI[j ]N� � � � � � � � � � � � �

I�YI<g[Q[O� �IdI[GQ[O ][ jPI dg]Og<ZZIh� j]dQEh� Q[fkQgs�D<hIG <[G E<hI�D<hIG�� � � � � � � �

g]YI�dY<sQ[O <[G <hh]EQ<jQ][<Y Dg<Q[hj]gZQ[O� Y<D <[G NQIYGq]gX� hQZkY<jQ][h� O<ZIh� pQgjk<Y� � � � � � � � �

Y<Dh <[G <kjPI[jQE YI<g[Q[O <ddg]<EPIh� <gI O]]G dg<EjQEIh Q[ GIpIY]dQ[O Q[[]p<jQpI� � � � � � � � � �

dIG<O]OQIh�j]�ZIIj�[Iq�N]gZ<jQ][�[IIGh�

�sdIgZIGQ< YI<g[Q[O <[G Q[GIdI[GI[j YI<g[Q[O <gI <Yh] gIYIp<[j <ddg]<EPIh Dkj <gI []j� � � � � � � � � � �

hkQj<DYI�N]g�<YY�j<gOIj�Og]kdh�

�I�hYd�I<Gjk�Ik
ÃÄ�



.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j �� +IIg YI<g[Q[O E]kYG DI GIpIY]dIG NkgjPIg khQ[O� � � � � � � � � � �

dIIg <hhIhhZI[j ZIjP]Gh� N]Ekh ][ <EjQpI YI<g[Q[O <[G <kjPI[jQE hQjk<jQ][h qPI[IpIg Qj Qh� � � � � � � � � � � � �

d]hhQDYI <[G hkQj<DYI� �QZ <j []j EgI<jQ[O ][YQ[I E]kghIh qQjP]kj <[s E]YY<D]g<jQpI YI<g[Q[O� � � � � � � � � � � � �

j<hXh���

Ɣ �A=?DEJC�OPUHA

0PIgI <gI p<gQ]kh jI<EPQ[O hjsYIh qPQEP E<[ PIYd gI<EP jPI dg]WIEj�h [IIGh� �kQGIG� � � � � � � � � � � � �
Q[GIdI[GI[j YI<g[Q[O qPQEP NQjh qQjP jPI jQZI E][hjg<Q[jh <[G jPI jQZI P]gQv][ ]N YI<g[Igh� � � � � � � � � � � � � �
DIQ[O ][I ]N jPIZ� 0P]hI N<p]kgQ[O dg]GkEjQ][ ]N [Iq X[]qYIGOI hP]kYG DI I[E]kg<OIG� � � � � � � � � � � � �
¥!khX< !]hhj][�h /dIEjgkZ ]N 0I<EPQ[O /jsYIh ¥/$0/¦� �kQGIG �QhE]pIgs� ][pIgOI[j� � � � � � � � � �
�QhE]pIgs� �QpIgOI[j �QhE]pIgs�  I<g[Ig��IhQO[IG �[GQpQGk<Y +g]Og<Z�  I<g[Ig��[QjQ<jIG�� � � � � � �
/IYN�0I<EPQ[O¦��]NNIg�Q[jIgIhjQ[O�gIhkYjh�<[G�E<[�PIYd�<EPQIpI�jPI�dg]WIEj�h�O]<Yh��

+<jjIg[ ]N O]]G dg<EjQEI� �/ +h P<pI gId]gjIG khQ[O Z]hj ]N jPI jI<EPQ[O hjsYIh ][ jPI !khX<� � � � � � � � � � � � � � � �

!]hhj][�h hdIEjgkZ ¥!]hhj][ ² �hPq]gjP� ÃÁÁÉ¦ qPQEP dg]Z]jI dg]GkEjQ][� ��kQGIG� � � � � � � � � �

�QhE]pIgs �� ��QpIgOI[j �QhE]pIgs �� � I<g[Ig��IhQO[IG �[GQpQGk<Y +g]Og<Z�� � I<g[Ig �[QjQ<jIG��� � � � � � � �

/IYN�0I<EPQ[O���

.IE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j �� ][pIgOI[j �QhE]pIgs E<[ <Yh] DI khIG�� � � � � � � � � �

0I<EPQ[O hjsYIh qPQEP gIfkQgI < Z]gI QZd]gj<[j g]YI <h < GIEQhQ][ Z<XIg Ng]Z jPI YI<g[Igh�� � � � � � � � � � � � � � �

hQGI <YY dg]Z]jI dg]GkEjQ][ ]N [Iq X[]qYIGOI Q[hjI<G ]N gIdg]GkEjQ][ ]N d<hj X[]qYIGOI�� � � � � � � � � � � � �

jPkh�Q[EgI<hQ[O�jPI�YIpIYh�]N�E]ZdYIrQjs�]N�YI<g[Q[O�]kjE]ZIh�<EPQIpIG���

Ɣ �ULA�KB�=?PEREPEAO

�[ jPI ��/ + dg]WIEj dg]d]h<Y Qh PQOPYQOPjIG jP<j YI<g[Igh hjkGs Z]hj YQXIYs Q[ gIZ]jI Z]GI�� � � � � � � � � � � � � � �
jPIgIN]gI Qj Qh IhhI[jQ<Y j] EgI<jI <EjQpQjQIh qPQEP I[<DYI YI<g[Igh j] []j ][Ys gI<EP jPI� � � � � � � � � � � � � � �
Q[jI[GIG YI<g[Q[O ]kjE]ZIh Dkj j] E][j<Q[ d]hhQDYI Qh]Y<jQ][ NIIYQ[Oh jP<j YI<g[Igh E]kYG� � � � � � � � � � � �
GIpIY]d��Ds�Q[jg]GkEQ[O�Q[jIg<EjQpQjs�Q[�jPI�jg<Q[Q[O�E]kghI�<[G�N<EQYQj<jQ[O��[Ijq]gXQ[O���

+<gj[Igh <EjQpQjQIh dg]Z]jI EgQjQE<Y jPQ[XQ[O� dg]DYIZ h]YpQ[O� gINYIEjQ][� E]YY<D]g<jQpI� � � � � � � � �

dg]WIEjh�<[G�YQpI�Q[jIg<EjQ][h�P<pI�DII[�GIhEgQDIG�<h�P<pQ[O�Q[jIgIhjQ[O�gIhkYjh���

�Z][Ohj jPI <EjQpQjQIh qQjP DIhj gIhkYjh GIhEgQDIG Ds dIG<O]OQE<Y jI<Zh <gI j<hXh qPIgI� � � � � � � � � � � � �

YI<g[Igh qIgI <DYI j] �E][[IEj jPI]gs <[G dg<EjQEI� j] khI jPIQg IrdIgQI[EI <[G jPIQg� � � � � � � � � � � � � �

dgIpQ]kh IGkE<jQ][� �[]jPIg Ir<ZdYI Qh jPI khI ]N dIgh][<Y q]gX IpI[jh <[G hQjk<jQ][h�� � � � � � � � � � � � �

YI<g[Igh <gI NQghj <hXIG j] Ir<ZQ[I jPI]gQIh jP<j E<[ DI <G<djIG j] jPIQg hQjk<jQ][� jPI[ jPIs� � � � � � � � � � � � � � � �

GQhEkhh Qj DIjqII[ jPIZhIYpIh� <NjIg qPQEP jPIs j<YX <D]kj Qj Q[ < ZIIjQ[O� jPI[ jPIs G]� � � � � � � � � � � � � � � �

q]gXhP]d ][ Qj <[G NQ[<YYs� jPIs gINYIEj ][ jPI qP]YI dg]EIhh� �<hI hjkGQIh <[G �gI<Y� � � � � � � � � � � � � � �

dg]DYIZh�h]YpQ[O��<gI�<Yh]�d]dkY<g�<EjQpQjQIh���

7]gXQ[O ][ < �hEQI[jQNQE dg]DYIZ �Ds gIdYQE<jQ[O Qjh gIhkYjh <[G �dg]d]hQ[O < DIjjIg q<s P<h� � � � � � � � � � � � � � �

<Yh]�DII[�ZI[jQ][IG�<h�P<pQ[O�O]]G�gIhkYjh���

�I�hYd�I<Gjk�Ik
ÃÅ�



�EjQpQjQIh E][[IEjIG j] �<gjQhjQE IrdgIhhQ][ �<Yh] OI[Ig<jI I[O<OIZI[j <Z][Ohj YI<g[Igh� N]g� � � � � � � � � � �

Ir<ZdYI Z<XI < hP]gj ¥hj]gs jIYYQ[O¦ NQYZ qQjP < Z]DQYI dP][I ]g IGQj jPIQg ]q[ pQGI]h P<pI� � � � � � � � � � � � � � � � �

DII[�hkEEIhhNkY�<hhQO[ZI[jh���

+IIg YI<g[Q[O <EjQpQjQIh <gI khIG Q[ h]ZI / +h � N]g h]ZI Qj Qh jPg]kOP IrEP<[OIh ][ < �N]gkZ ��� � � � � � � � � � � � � � � � � �

� �d]qIgNkY N]g hjkGI[jh E][[IEjQ][ <[G <Yh] XIId GQhEkhhQ][h O]Q[O� hI<gEP<DYI��� N]g ]jPIgh Ds� � � � � � � � � � � � �

d<gjQEQd<jQ[O Q[ �E]YY<D]g<jQpI dg]WIEjh �� � �jI<Zq]gX� [IO]jQ<jQ][� GQhEkhhQ][� j<XQ[O jPI YI<G�� � � � � � � � � �

]g Ds DkQYGQ[O < �qQXQ j]OIjPIg� �DkQYGQ[O ]N < E]ZZk[Qjs� k[IrdIEjIG gIhkYjh� O]]G fk<YQjs ]N� � � � � � � � � � � � � � �

E]YYIEjQpI q]gX�� 0PIhI j<hXh <gI <YY O]]G Ir<ZdYIh ]N <EjQpQjQIh qPQEP dIgZQjh YI<g[Igh j]� � � � � � � � � � � � � �

<EfkQgI�jg<[hpIgh<Y�hXQYYh�<[G�j<EXYI�gI<Y�q]gYG�dg]DYIZh���

$jPIg <EjQpQjQIh qPQEP P<pI OQpI[ h<jQhN<Ej]gs ]kjE]ZIh <gI �YQpI Q[jIg<EjQ][ �qQjP IrdIgjh�� � � � � � � � � � � �

jPIs jgQOOIg GQNNIgI[j E]O[QjQpI hXQYYh Dkj <gI []j I<hQYs hE<Y<DYI� $[I <Gp<[j<OI ]N YQpI� � � � � � � � � � � � � �

IrEP<[OIh�Qh�jP<j�YI<g[Igh�P<pI�jPI�gIhd][hIh�hjg<QOPj�<q<s��

/]EQ<Y YI<g[Q[O Qh� h]ZI NIIY� QZd]hIG Ds jPI ]kjhQGI q]gYG ][I QN jPI NQghj Z]pI ]N YI<g[Igh� � � � � � � � � � � � � � � � �

Qh j] DkQYG < dgQp<jI Og]kd ][ �<EID]]X qPQEP Qh dIgEIQpIG <h DI[INQEQ<Y N]g jPI / +� "]j <YY� � � � � � � � � � � � � � � � � �

YI<g[Igh d<gjQEQd<jI Q[ h]EQ<Y YI<g[Q[O� Dkj jPI ][Ih qP] G] OQpI d]hQjQpI NIIGD<EX� �j EgI<jIh� � � � � � � � � � � � � � �

< hI[hI ]N dg]rQZQjs <[G YI<g[Igh Z<XI NgQI[Gh IpI[ Q[ <[ ][YQ[I I[pQg][ZI[j� 0PIhI jsdIh� � � � � � � � � � � � � � �

]N <EjQpQjQIh <gI d]qIgNkY j]]Yh j] DkQYG < E]ZZk[Qjs hdQgQj� 0PI  Q[XIG�[ dY<jN]gZ Qh khIG j]� � � � � � � � � � � � � � � �

I[G]ghI h]ZI][I°h hXQYYh jPIgI h] jP<j jPI dg]NIhhQ][<Y E]ZZk[Qjs E<[ hII E]ZZI[jh Ng]Z� � � � � � � � � � � � �

IrdIgjh ][ jPI YI<g[Igh dg]NQYIh� / +h EgI<j]gh P<pI E]ZZI[jIG jP<j DIQ[O <DYI j] �IrEP<[OI� � � � � � � � � � � � � �

DIjqII[ dIIgh Qh < O]]G q<s ]N OIjjQ[O j] X[]q NkjkgI dg]NIhhQ][<Y E][j<Ejh <[G j]� � � � � � � � � � � � � � �

[Ijq]gX� 0PIs <Yh] IrdgIhhIG jPI QZd]gj<[EI N]g YI<g[Igh ]N DIQ[O <DYI j] q]gX Q[ Og]kdh� � � � � � � � � � � � � � �

<[G IrEP<[OI ]dQ[Q][h ][YQ[I <[G <j ZIIjQ[Oh qQjP ]g qQjP]kj hkdIgpQhQ][�  I<g[Igh <Yh]� � � � � � � � � � � � �
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<EjQpI dIG<O]OQIh ¥E<hI�D<hIG YI<g[Q[O¦ <[G <p]QG jg<[hZQhhQpI jI<EPQ[O� 0PIs N<p]kg� � � � � � � � � �

E]YY<D]g<jQ][ qQjP jkj]gh� ]gO<[QhI E]YY<D]g<jQpI q]gX� h]YpI dg]DYIZh <[G P<pI gIOkY<g� � � � � � � � � � �

GIYQpIgQIh���

�

0PI gIh]kgEIh <gI Z<GI j] ]gGIg Q[jIg[<YYs Q[ jPI k[QpIghQjs� N]k[G ][ jPI Q[jIg[Ij�� � � � � � � � � � � � � �

dkDYQhPIG <gjQEYIh� EgI<jQpI E]ZZ][ � g]s<Yjs NgII QZ<OIh <[G pQGI]h� hEP]Y<g dkDYQE<jQ][h� � � � � � � � � � � �

<[G�<Yh]�E]ZI�Ng]Z�jPI�$dI[��GkE<jQ][<Y�.Ih]kgEI���

�

0PIs khI dIIg Ip<Yk<jQ][ <[G E][jQ[k]kh <hhIhhZI[j�  I<g[Igh� ]kjdkjh <gI <hhIhhIG khQ[O� � � � � � � � � � � �

hE<YIh <[G gkDgQEh qQjP qgQjjI[ NIIGD<EX <[G QGI[jQNQE<jQ][ ]N <YQO[IG qQjP YI<g[Q[O� � � � � � � � � � � �

]kjE]ZIh���

� �I�hYd�I<Gjk�Ik�
ÂÁÃ�



�

�

 I<g[Igh gIEIQpI < EIgjQNQE<jI ]N hdIEQ<YQh<jQ][� qPQEP Qh gIE]O[QhIG Ds h]ZI k[QpIghQjQIh <h <� � � � � � � � � � � � � �

hj<[G�<Y][I�EIgjQNQE<jI��

�

�j Qh ][I k[Qj ]N <[ <ZdYIg dg]Og<ZZI� gIE]O[QhIG qQjPQ[ < +]hjOg<Gk<jI �QdY]Z< ¥ÄÁ �0/¦� � � � � � � � � � � � � � �

<[G < !<hjIg ¥ÇÁ �0/¦� �j Qh < hdIEQ<YQh<jQ][� 0PI Z<hjIg Qh GIhQO[IG NQghj <[G jPI[ jPI hP]gj� � � � � � � � � � � � � � � � � �

YI<g[Q[O dg]Og<ZZI Qh GIhQO[IG� 0PIgI Qh < PQOP GIZ<[G N]g hP]gjIg dg]Og<ZZIh� ¥YIhh jP<[� � � � � � � � � � � � � �

ÄÁ�EgIGQjh�Qh�<�hdIEQ<YQjs��Ng]Z�ÄÁ�Qj�Qh�<�d]hjOg<Gk<jI�E]kghI��Ng]Z�ÇÁ�Qj�Qh�<�Z<hjIg¦��

�

0PI dg]Og<ZZI fk<YQjs Z][Qj]gQ[O Qh Z<GI Ds jPI k[QpIghQjs fk<YQjs GId<gjZI[j Z][Qj]gQ[O�� � � � � � � � � � � �

G<j< Qh <Yh] ]Dj<Q[IG Ng]Z jPI YI<g[Igh h<jQhN<EjQ][ fkIhjQ][[<QgIh� 0PI jI<Z pIgQNQIh jPI� � � � � � � � � � � � �

E]PIgI[EI DIjqII[ dY<[ <[G E]ZdIjI[EQIh jP<j [IIG j] DI GIpIY]dIG <[G gIEIQpIh� � � � � � � � � � � �

<ddg]p<Y�Ng]Z�jPI�[<jQ][<Y�<OI[Es�]N�fk<YQjs�Ng<ZIq]gX���
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0PQh E]ZdI[GQkZ GgIhhIh < dQEjkgI ]N jPI EkggI[j hQjk<jQ][ ]N / +h Q[ �kg]dI <Z][Ohj� � � � � � � � � � � � � �

d<gjQEQd<jQ[O d<gj[Igh� 0PQh gId]gj gIdgIhI[jh < NQghj hjId Q[ G]EkZI[jQ[O IrQhjQ[O dg<EjQEIh� � � � � � � � � � � �

][ hP]gj dg]Og<Zh qPQEP <gI Q[ <EE]gG<[EI qQjP h]ZI ]g <YY jPI dgQ[EQdYIh ]kjYQ[IG Q[ jPI� � � � � � � � � � � � � � � �

dg]WIEj� �j Qh Q[jI[GIG j] Q[N]gZ jPI GIpIY]dZI[j ]N < hIj ]N OkQGIYQ[Ih Q[ hkdd]gj ]N / +� � � � � � � � � � � � � � � � �

GIhQO[ <[G QZdYIZI[j<jQ][ ¥dg]WIEj GIYQpIg<DYI� ��kQGIYQ[Ih̿�¦ �� 0PI dgIhI[j E]ZdQY<jQ][� � � � � � � � � �

hP]qh jP<j jPIgI <gI <YgI<Gs Z<[s Q[[]p<jQpI� NYIrQDYI <[G hE<Y<DYI ]NNIgQ[Oh� �<EP / +� � � � � � � � � � � � �

DgQ[Oh QZd]gj<[j IYIZI[jh <[G h]YkjQ][h� qPQEP qQYY E][jgQDkjI j] jPI GIpIY]dZI[j ]N <� � � � � � � � � � � � �

E]ZdgIPI[hQpI�GIhQO[�dg]EIhh��

�Z][Ohj jPI Z]hj gIYIp<[j d<jjIg[h ]N O]]G dg<EjQEIh� qPQEP P<pI IZIgOIG Ng]Z jPQh hjkGs�� � � � � � � � � � � � � �

Qh jPI <p<QY<DQYQjs ]N < hIj ]N / + j<gOIjQ[O YQNIY][O YI<g[Igh� jPkh <[hqIgQ[O ][I ]N jPI� � � � � � � � � � � � � � � �

dg]WIEj�h dgQ]gQjQIh� 0PI d]hhQDQYQjs ]N hE<Y<DQYQjs ]N / +h� Ds Q[EgI<hQ[O ]g GIEgI<hQ[O jPI� � � � � � � � � � � � �

[kZDIg ]N YI<g[Igh� OI[Ig<YYs <EPQIpIG jPg]kOP jPI ]gO<[Qv<jQ][ ]N YI<g[Igh Q[j] EYkhjIgh� Qh� � � � � � � � � � � � �

<Yh] gIEkggI[j <Z][O jPI G]EkZI[jIG dg]Og<Zh�� $[I []jIq]gjPs NI<jkgI� qPQEP P<h E]ZI� � � � � � � � � � � �

kd� Qh jPI gIY<jQ][ ]N < O]]G [kZDIg ]N IrQhjQ[O / +h qQjP h]EQIj<Y <[G Z<gXIj gIfkQgIZI[jh�� � � � � � � � � � � � � � � �

!<[s dIG<O]OQE<Y jI<Zh E<YY kd][ DI[EPZ<gXQ[O <[G Q[Gkhjgs � ZQ[Qhjgs gId]gjh j] I[hkgI� � � � � � � � � � � � �

jPI <GIfk<Es ]N jPIQg ]NNIg ]g Q[p]YpI XIs Z<gXIj <Ej]gh Q[j] jPI GIhQO[ <[G GIYQpIgs dg]EIhh�� � � � � � � � � � � � � � � �

!<gXIj dY<sIgh I[O<OI Q[ EkggQEkYkZ <kGQjQ[O <[G dY<s <[ I[E]Zd<hhQ[O g]YI I[hkgQ[O jPI� � � � � � � � � � � � �

/ +�gIYIp<[EI�<Eg]hh�jQZI��Ds�ZI<[h�]N�gIOkY<g�NIIGD<EX�<[G�gIpQIqh���

][EIg[Q[O Q[[]p<jQ][ Q[ dg]Og<ZZI <[G YI<g[Q[O DkQYGQ[O DY]EXh GIhQO[� d<jjIg[h ]N O]]G� � � � � � � � � � � �

dg<EjQEIh gIpI<YIG P]q / + GIhQO[Igh <gI Q[EYkGQ[O gI<Y hQjk<jQ][h <[G IrdIgQI[EIh� YI<g[Igh�� � � � � � � � � � � �

gINYIEjQ][ <[G IY<D]g<jQ][ ]N [Iq h]YkjQ][h� E]YY<D]g<jQ][h <[G dIIgh�IrdIgjh�jkj]gh� � � � � � � � �

Q[jIg<EjQ][h Q[ jPIQg GIhQO[� 0PIgI Qh <Yh] < jI[GI[Es j] Q[EYkGI [][�N]gZ<Y <[G hkOOIhj� � � � � � � � � � � � � �

Q[N]gZ<Y�YI<g[Q[O�<EjQpQjQIh�Q[�jPI�YI<g[Q[O�dg]EIhh��

�[ / +°h EIgjQNQE<jQ][ Qh OI[Ig<YYs QhhkIG� qPIjPIg EgIGQjIG ]g []j� gIE]O[QhIG Ds ]jPIg� � � � � � � � � � � � �

Q[hjQjkjQ][h ]g []j� IgjQNQE<jIh g<[OI Ng]Z dg]NIhhQ][<Y EIgjQNQE<jQ][h� hP]gj dg]Og<ZZI� � � � � � � � � �

EIgjQNQE<jIh�¥EIgjQNQE<jQ][�]N�<jjI[G<[EI�]g�E]ZdYIjQ][¦�j]�EgIGQj�<YY]E<jQ][h��

� dg]ZQ[I[j NI<jkgI ]N jPI I�/ + dg]WIEj Qh jPI E]�EgI<jQ][ ]N / +h� � NIq Ir<ZdYIh ]N� � � � � � � � � � � � � � � �

E]YY<D]g<jQpI <ddg]<EPIh P<pI IZIgOIG Q[ jPI N]gZh ]N d<gj[IghPQdh� gIkhI ]N  ��h Ng]Z� � � � � � � � � � � � �

Y<gOIg dg]Og<Zh� E][jI[jh DIQ[O gIkhIG Ng]Z IrQhjQ[O dg]Og<ZZIh qQjP ]g qQjP]kj� � � � � � � � � � �

<G<dj<jQ][��<[G�E]�EgI<jQ][�Qh�Z]hjYs�<DhI[j�<j�dgIhI[j���

�

0PQh gId]gj <Yh] <QZh <j hkOOIhjQ[O gIE]ZZI[G<jQ][h N]g NkjkgI GIpIY]dZI[j Q[ GIhQO[ j]� � � � � � � � � � � � �

gI<EP jPI dg]WIEj�h ]DWIEjQpIh� �QOPYQOPjQ[O d]hhQDYI O<dh Q[ jPI IrQhjQ[O / +� dg]pQGIh <� � � � � � � � � � � � �

hjIddQ[O hjId N]g jPI hIE][G gId]gjh� ��IhQO[ OkQGIYQ[Ih N]g NYIrQDYI <[G hE<Y<DYI / +h��� � � � � � � � � � � � �

qPQEP qQYY dg]pQGI OkQG<[EI N]g GIhQO[Igh <[G IGkE<jQ][<Y hj<NN j] EgI<jI / +h� qPQEP� � � � � � � � � � � � �

E]ggIhd][G�j]�jPI�dg]WIEj�h�EgQjIgQ<�<[G�jPI�[IIGh�N]g��kg]dI<[�IGkE<jQ][<Y�Z]DQYQjs���
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�Qh<Gp<[j<OIG�Og]kdh�j]�GIOgII�hjkGQIh���ZQOg<[j�hjkGI[jh��gINkOIIh��IjE��
�
�QpIgOI[j��QhE]pIgs����QhE]pIgs�/jsYI�Qh�j]�dg]GkEI��qQjPQ[�jPI�h<ZI�hIj�]N�E]O[QjQpI�]dIg<jQ][h��
ZkYjQdYI�GQhE]pIgIG�gIhd][hIh�j]�][I�]g�<�hIgQIh�]N�k[N<ZQYQ<g�fkIhjQ][h�]g�hQjk<jQ][h���<EP�YI<g[Ig�
dg]GkEIh�[Iq�ZkYjQdYI�QGI<h�jP<j�dgIpQ]khYs�qIgI�[]j�X[]q[���QpIgOI[j��QhE]pIgs�hIIXh�j]�Ird<[G�
jPI�d<g<ZIjIgh�]N�jPQ[XQ[O�<D]kj�E][jI[j�DIs][G�jPI�X[]q[�<[G�IrdIEjIG��¥!khX<�!]hhj][�h�
/dIEjgkZ�]N�0I<EPQ[O�/jsYIh�¥/$0/¦�¥!]hhj][�²��hPq]gjP��ÃÁÁÉ¦�
�
�kDYQ[��IhEgQdj]gh�� �0PI��kDYQ[��IhEgQdj]gh�<gI�jPI�EsEYI�GIhEgQdj]gh�¥]g��YIpIY�GIhEgQdj]gh�¦�dgIhI[jIG�
Q[�ÃÁÁÄ�<[G�<G]djIG�Q[�ÃÁÁÆ�<h�jPI�-k<YQNQE<jQ][h��g<ZIq]gX�]N�jPI��kg]dI<[��QOPIg��GkE<jQ][�
�gI<��0PIs�]NNIg�OI[IgQE�hj<jIZI[jh�]N�jsdQE<Y�IrdIEj<jQ][h�]N�<EPQIpIZI[jh�<[G�<DQYQjQIh�<hh]EQ<jIG�
qQjP�<q<gGh�jP<j�gIdgIhI[j�jPI�I[G�]N�I<EP�]N�<�¥�]Y]O[<¦�EsEYI�]g�YIpIY��0PI�GIhEgQdj]gh�<gI�dPg<hIG�
Q[�jIgZh�]N�E]ZdIjI[EI�YIpIYh��[]j�YI<g[Q[O�]kjE]ZIh��<[G�jPIs�I[<DYI�jPIZ�j]�GQhjQ[OkQhP�Q[�<�Dg]<G�
<[G�OI[Ig<Y�Z<[[Ig�DIjqII[�jPI�GQNNIgI[j�EsEYIh����YIpIY�GIhEgQdj]g�Q[EYkGIh�jPI�N]YY]qQ[O�NQpI�
E]Zd][I[jh��X[]qYIGOI�<[G�k[GIghj<[GQ[O���<ddYsQ[O�X[]qYIGOI�<[G�k[GIghj<[GQ[O���Z<XQ[O�
WkGOIZI[jh���E]ZZk[QE<jQ][���YQNIY][O�YI<g[Q[O�hXQYYh��¥ ��kDYQ[��IhEgQdj]gh¦��
�
�YIrQDQYQjs��Q[�jPI�jQZI��dY<EI�<[G�d<EI�]N�YI<g[Q[O�¥OkQGIG�Q[GIdI[GI[j�YI<g[Q[O�qPQEP�NQj�qQjP�jPI�
jQZI�E][hjg<Q[jh�<[G�jPI�jQZI�P]gQv][�]N�YI<g[Igh�� I<g[Igh�E<[�YI<g[�qPIgI�<[G�qPI[�jPIs�q<[j��<j�
P]ZI�]g�Q[�<�E]Zd<[s��GIdI[GI[j�]N�jPIQg�hQjk<jQ][¦��Q[�hjkGsQ[O� ��h�Ng]Z�GQNNIgI[j�k[QpIghQjQIh��
dIgh][<YQh<jQ][��<ddgI[jQEIhPQd�hEPIZIh�<[G�q]gXdY<EI�]g�Gk<Y�YI<g[Q[O�¥E]ZDQ[Q[O�q]gX�<[G�hjkGs¦��
/ +h�E<[�DI�<GWkhjIG�Z]gI�fkQEXYs�D<hIG�][�GIZ<[Gh�[Iq�Z]GIh�]N�jI<EPQ[O�<[G�YI<g[Q[O���
�
�YIrQDYI�<[G�hE<Y<DYI�/ +h�����QpQ[O�hjkGI[jh�NYIrQDYI�<EEIhh�j]�YI<g[Q[O�IrdIgQI[EIh�Q[�<j�YI<hj�][I�]N�
jPI�N]YY]qQ[O�<hdIEjh��jQZI��dY<EI��d<EI��YI<g[Q[O�hjsYI��E][jI[j��<hhIhhZI[j�<[G�d<jPq<sh�����
�/E<Y<DQYQjs�Qh�jPI�E<d<DQYQjs�]N�<�dg]EIhh�]g�<�dg]Og<ZZI�j]�P<[GYI�<�Og]qQ[O�<Z]k[j�]N�YI<g[Igh��]g�
Qjh�d]jI[jQ<Y�j]�DI�I[Y<gOIG�j]�<EE]ZZ]G<jI�jP<j�Og]qjP����INQ[QjQ][�/ +�<[G��Y]hh<gs���7+Ã����/ +���
���01� �
�
�[N]gZ<Y�YI<g[Q[O ��� I<g[Q[O�gIhkYjQ[O�Ng]Z�G<QYs�<EjQpQjQIh�gIY<jIG�j]�q]gX��N<ZQYs�]g�YIQhkgI���j�Qh�[]j�
]gO<[QhIG�]g�hjgkEjkgIG�Q[�jIgZh�]N�]DWIEjQpIh��jQZI�]g�YI<g[Q[O�hkdd]gj���[N]gZ<Y�YI<g[Q[O�Qh�Q[�Z]hj�
E<hIh�k[Q[jI[jQ][<Y�Ng]Z�jPI�YI<g[Ig�h�dIghdIEjQpI���[N]gZ<Y�YI<g[Q[O�]kjE]ZIh�Z<s�DI�p<YQG<jIG�<[G�
EIgjQNQIG��¥IGIN]d��ÃÁÁÉ��d�ÂÂÂ¦�
�
�[jIOg<jIG EkggQEkY< qQjP Q[jIOg<jIG ]g IZDIGGIG Z]DQYQjs�� < EkggQEkYkZ Qh GIhQO[IG <h ][I hQ[OYI�� � � � � � � � � � � � � �
E]ZZ][ dg]Og<Z <[G Z]DQYQjs NY]qh N]g <YY hjkGI[jh <gI IZDIGGIG Q[ jPQh hjgkEjkgI� 0PI I[G gIhkYj� � � � � � � � � � � � � � � �
Qh []gZ<YYs jPI <q<gG ]N W]Q[j EIgjQNQE<jIh�GIOgIIh� !]DQYQjs Qh E][EIQpIG Q[ dgI�GIhQO[IG Z]DQYQjs� � � � � � � � � � � � �
d<jPh�¥Q[GQpQGk<Y�hjkGs�dg]Og<Zh�]g��/+�h��qPQEP�Ds�GINQ[QjQ][�E][j<Q[�Z]DQYQjs¦��¥���01��ÃÁÂÃ¦�
�
�/$�ÊÁÁÂ��Qh�<�hj<[G<gG�jP<j�hIjh�]kj�jPI�gIfkQgIZI[jh�N]g�<�fk<YQjs�Z<[<OIZI[j�hshjIZ���j�PIYdh�
DkhQ[IhhIh�<[G�]gO<[Qv<jQ][h�j]�DI�Z]gI�INNQEQI[j�<[G�QZdg]pI�Ekhj]ZIg�h<jQhN<EjQ][��
�
 I<g[Igh� �E<[�DI�D]jP�N]gZ<Y�hjkGI[jh��IZdY]sIIh�Ng]Z�E]Zd<[QIh�<h�qIYY�<h�YQNIY][O�YI<g[Igh�
¥   �Igh¦�<[G�EQjQvI[h�Q[�OI[Ig<Y��"][�jg<GQjQ][<Y�YI<g[Igh�<[G�<GkYj�YI<g[Igh��qP]�E]ZDQ[I�q]gX�<[G�
hjkGs�]g�YI<g[�N]g�dIgh][<Y�GIpIY]dZI[j��!<[s�]N�jPIhI�YI<g[Igh�qQYY�P<pI�Y][OIg�E<gIIgh�<[G�g<dQGYs�
EP<[OQ[O�E<gIIgh�<[G�<gI�Q[�[IIG�]N�kdG<jQ[O�Q[[]p<jQpI�X[]qYIGOI�<[G�hXQYYh��/ +�h��Q[jg]GkEQ[O�
GQh<Gp<[j<OIG�Og]kdh�j]�GIOgII�hjkGQIh�¥ZQOg<[j�hjkGI[jh��gINkOIIh��IjE�¦�E<[�DI�dg]pQGIG�<h�qIYY��
�

� �I�hYd�I<Gjk�Ik�
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 I<g[Q[O��kQYGQ[O��Y]EXh��P<h�DII[�<G]djIG�<[G�GINQ[IG�qQjPQ[�jPI�gI<YZ�]N�jPQh�dg]WIEj��Qj�gINIgh�j]�<�
hIYN�E][jI[j�k[Qj���Z]GkYI���E]kghI�]N�s]kg�/P]gj� I<g[Q[O�+g]Og<ZZI��
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