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[]\_^H`Ha)b7cP`Pd�e D�f�fgICFHO�Q3X Y)ICF�X T h4AiY)AKj]LNM�AkY
lKQmFHSHT Y�XnSHX Y�lKl�M�LWlKQ7Y)AClKFpoqFHS=ICM�ACl
T lrMP@4ICX T G3FsZut_?v3F�lKQ7Y)AClKFHG3FHlKlrlwIKAC@3S=IC@4ACF]M�L ICv3FHlKF]oqFHS=ICM�AClxSsY�G'hmF�Y)ACh3T IKAiY)AKj
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Figure 1. The relative evaluation time of the dot product of two vectors of length 40;\0G<CDC�?;\³Y�QXA%?Sf��
CTSVs and hand-coded C (they overlap entirely);
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vectors;
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runtime sparse vectors. The number of nonzero elements is
shown on the x-axis.
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Ñ�¿YZ[Ç�O�WwN(Z[M<Í V>ÊYW(VcÇwV%XfNPÇSO�X2Æ#Æ;È�À�É�V%Í�N(À�ÇwV%W ¾ V>OdÇSO�X�Z XfN(V%W(È�VcÉ�Z[O�N(V>Í Z XYÒ�T$V<NaÎ�V%V%X+N(¿YV

NaÎ�À2W(V%ÊYW(VcÇwV%XfNPO�N(Z ÀdX�Ç&É�VcÇ(M<W(Z T$VcÉ�O�T$À ¾ Vdi+Ñ�¿YV+È�À�É�V%Í8ÊYW(À ¾ Z[É�VcÇ#ÇwZ È�ÁYÍ NPO�XYV%ÀdÁ�ÇwÍ R�O�X�V<Ð�h
M<Z V%XfNSM<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�O�ÍYÒdV%W(XYV%ÍUÏúÀdW
N(¿YVgÀdÊ�N(Z È�Z[Ç(O�N(Z ÀdX+O�Í ÂdÀdW(Z N(¿YÈ+Ç
O�X�É�N(¿YV>ÇaN(W(Á�M�N(ÁYW(VcÉ ¾ Z V%Î
ÏúÀdWgN(¿YV�Á�ÇwV%Wci�;KN&Z[Ç>O�M<ÀdÍ Í VcM�N(Z ÀdX-À�ÏSM<Í[OdÇ(ÇwVcÇ>M<ÀdÈ�ÊYW(Z[ÇwZ XYÂ�O�M<ÀdW(V#N(À�W(V%ÊYW(VcÇwV%XfN�ÇaN(W(Á�M�N(ÁYW(VcÉ
È�À�É�V%ÍDÏúÁYX�M�N(Z ÀdX�Ç%igÑ�¿YVcÇwV3M<ÀdW(V3M<Í[OdÇ(ÇwVcÇ�Z È�ÊYÍ V%È�V%XfN>N(¿YV3T�OdÇwZ[M3ÇaN(W(Á�M�N(ÁYWPO�Í.O�X�É=8$O�N ¾ Z V%ÎgÇ
N(À�N(¿YV&È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdXDË�OdÇ�Î�V%Í Í�OdÇSN(¿YV#È�VcMP¿�O�XYZ[ÇwÈ+ÇSÏúÀdW�ÏúÁYX�M�N(Z ÀdX ¾ O�Í ÁYV#O�X�É�É�V%W(Z ¾ O�N(Z ¾ V
M%O�Í[M<ÁYÍ[O�N(Z ÀdX�Ç%i
Ñ�¿YV�V#:UN(V%X�ÇwZ ÀdX_À�Ï�N(¿YV/M<ÀdW(V�È�À�É�V%ÍSÏúÀdW�O@ÇwÊ$VcM<Z �$M�O�ÊYÊYÍ Z[M%O�N(Z ÀdX_Z[Ç�É�ÀdXYV�TUR�ÊYW(À ¾ Z[ÉUh

Z XYÂ2O/ÇwZ È�ÊYÍ V+M<Í[OdÇ(Ç>ÏúÀdW&VcOdMP¿@NaRUÊ$V�À�Ï�M<ÀdÈ�Ê$ÀdXYV%XfN&ÏúÁYX�M�N(Z ÀdXDi ½ Ç(ÇwV%XfN(Z[O�Í Í R2ÀdXYÍ R@È�V%È�T$V%W
ÏúÁYX�M�N(Z ÀdX�Ç�ÇwÊ$VcM<Z ÏúRUZ XYÂ3N(¿YV�È+O�N(¿YV%È+O�N(Z[M%O�Í�ÏúÀdW(È�ÁYÍ[O�V>À�Ï�N(¿YV&M<ÀdÈ�Ê$ÀdXYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç�O�W(VgW(V<h
ÌfÁYZ W(VcÉ�Z X/N(¿YVcÇwV#M<Í[OdÇ(ÇwVcÇ%iSQSÀdX�ÇwVcÌfÁYV%XfN(Í RdËUN(¿YV#Ê�O�WwN(Z[M<ÁYÍ[O�W�È+O�N(¿YV%È+O�N(Z[M%O�ÍDV#:�ÊYW(VcÇ(ÇwZ ÀdX�Ç�O�W(V
V%X�M%O�Ê�ÇwÁYÍ[O�N(VcÉ�O�X�É#N(¿YV�È+O�N(¿YV%È+O�N(Z[M%O�Í�ÇaN(W(Á�M�N(ÁYW(VcÇ�À�ÏYN(¿YV�ÊYW(ÀdTYÍ V%È É�ÀdÈ+O�Z X�O�W(VSÊYW(VcÇwV%W ¾ VcÉ
Z X/N(¿YV3ÊYW(ÀdÂdWPO�È M<À�É�Vdi�Ñ�¿YZ[Ç�È�VcO�X�Ç�N(¿�O�NgN(¿YV#XYVcM<VcÇ(Ç(O�W(R�MP¿�O�XYÂdVcÇ�N(À+ÊYW(ÀdÂdWPO�È M<À�É�V�O�W(V
È�Z XYÀdWgO�X�É�Î�V%Í ÍDM<ÀdXfN(W(ÀdÍ Í VcÉ�Z Ï�N(¿YV#È�À�É�V%ÍDZ[Ç�O�ÊYÊYÍ Z VcÉ�N(À+O�É�Z ��V%W(V%XfN>O�ÊYÊYÍ Z[M%O�N(Z ÀdX2O�W(VcOYi
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M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�Ç%i Ñ�¿YZ[Ç�W(V%Í Z V ¾ VcÇ+N(¿YV�ÊYW(ÀdÂdWPO�È�È�V%W+ÏúW(ÀdÈ Î�W(Z N(Z XYÂ¯O�X�O�Í RfN(Z[M%O�Í�É�V%W(Z ¾ O�N(Z ¾ V
M<À�É�VcÇ%i:LgÁ�N(ÀdÈ+O�N(Z[M�É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX Z[Ç2È+OdÉ�V�N(WPO�X�ÇwÊ�O�W(V%XfN�N(À¯N(¿YV�ÊYW(ÀdÂdWPO�È�È�V%W�Î�Z N(¿
ÀdÊ$V%WPO�N(ÀdW�À ¾ V%W(Í ÀfOdÉ�Z XYÂ�i
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Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdXDi
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ÂdV%XYV%WPO�Í�É�VcÇ(M<W(Z Ê�N(Z ÀdX�Ç
À�Ï.M<ÀdÈ�ÊYÁ�N(V%W�ÇwR�ÇaN(V%È+ÇSÇw¿�O�W(Z XYÂ�ÇwÀdÈ�V>ÇwZ È�Z Í[O�W(Z N(Z VcÇ
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> ÀdW�É�VcÇ(M<W(Z Ê�N(Z ÀdX±À�Ï�O�X ,.-0/:O�X�O�Í R�ÇwZ[Ç�ÇwÀ�Ï¥NaÎ�O�W(V�TYÁYZ Í N+Á�ÇwZ XYÂ�O ¾ O�W(Z[O�XfN�À�Ï�N(¿YV2ÀdT�ÄaVcM�N
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M%O�X�T$V&ÇwV%V%X/OdÇ�È�Z XYZ È�Z[Ç(O�N(Z ÀdX�À�Ï�O�M<ÀfÇaN�ÏúÁYX�M�N(Z ÀdX/É�VcÇ(M<W(Z TYZ XYÂ�N(¿YV#É�Z[ÇaNPO�X�M<V�T$V<NaÎ�V%V%X�N(¿YV
È�À�É�V%Í.O�X�É�N(¿YV�ÉYO�NPOYi�L M<ÀdÈ�È�ÀdX-MP¿YÀdZ[M<V�ÏúÀdW�N(¿YV�M<ÀfÇaN�ÏúÁYX�M�N(Z ÀdX-Z[Ç�N(¿YV�ÇwÁYÈ À�Ï
Ç(ÌfÁ�O�W(VcÇ
ÏúÁYX�M�N(Z ÀdXDi8Ñ�¿YZ[Ç�Í VcOdÇaNwh�Ç(ÌfÁ�O�W(VcÇSÈ�À�É�V%Í �YNwN(Z XYÂ+ÊYW(ÀdTYÍ V%È:M%O�X/T$V3ÇaNPO�N(VcÉ/OdÇ�ÏúÀdÍ Í À�ÎgÇ�BC V<N?D�^!EGFKeIHKJ?L `MH�N�N�N�HKO T$V2O�ÇwV<N�À�ÏgÀdT�ÇwV%W ¾ VcÉ�ÉYO�NPO@Ê$ÀdZ XfNPÇ%Ë5PQL ^ R&STH�N�N�N�HUR�V�e#T$V
O ¾ VcM�N(ÀdW>À�Ï8È�À�É�V%Í�Ê�O�WPO�È�V<N(V%WPÇgO�X�É4WD�^!EXHKP
e>O�Ê�O�WPO�È�V<N(V%Wwh�É�V%Ê$V%X�É�V%XfN>È�À�É�V%Í.ÏúÁYX�M�N(Z ÀdXDi
Ñ�¿YVgÈ+O�:�Z È�ÁYÈ Í Z ÒdV%Í Z ¿YÀUÀ�É�VcÇaN(Z È+O�N(V>À�Ï�N(¿YV>Ê�O�WPO�È�V<N(V%WPÇ
Z[Ç8ÀdT�NPO�Z XYVcÉ+TUR�È�Z XYZ È�Z[ÇwZ XYÂ3N(¿YV
MP¿YZ h�Ç(ÌfÁ�O�W(VgÏúÁYX�M�N(Z ÀdX
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Î�¿YV%W(V d F�Z[Ç�N(¿YV#ÇaNPO�X�ÉYO�WPÉ�É�V ¾ Z[O�N(Z ÀdX�À�ÏDN(¿YV&È�VcOdÇwÁYW(V%È�V%XfN�V%W(W(ÀdW�À�ÏDN(¿YV�JsN(¿2ÉYO�NPO�Ê$ÀdZ XfNci
Ñ�¿YZ[Ç�ÏúÀdW(È�ÁYÍ[O�N(Z ÀdX¯Í VcOdÉYÇ�N(À_O�Ê$ÀfÇ(ÇwZ TYÍ R_XYÀdX�hKÍ Z XYVcO�W�ÀdÊ�N(Z È�Z[Ç(O�N(Z ÀdX®ÊYW(ÀdTYÍ V%È Î�¿YZ[MP¿"M%O�X
T$V�ÇwÀdÍ ¾ VcÉ�Î�Z N(¿±Z N(V%WPO�N(Z ¾ V�È�V<N(¿YÀ�ÉYÇ%Ë�È�ÀfÇaN�M<ÀdÈ�È�ÀdXYÍ R�Î�Z N(¿ C V ¾ V%XUT$V%W(Â�h@-@O�WPÌfÁ�O�WPÉUN&ÀdWf O�Á�Ç(Çah@,gV%Î�N(ÀdX2O�Í ÂdÀdW(Z N(¿YÈ+Ç � � ËD`43��Ki8Ñ�¿YV#Z[É�VcO�Z[Ç�N(À�Z È�ÊYW(À ¾ V&Z N(V%WPO�N(Z ¾ V%Í R+N(¿YV&N(W(Z[O�ÍDÇwÀdÍ Á�h
N(Z ÀdX P9g%h�ijLkP[l�m%n�n�hIg�op,rqsP ^ � e
ÁYXfN(Z Í>O�XÃOdM%M<V%Ê�NPO�TYÍ V@ÇwÀdÍ Á�N(Z ÀdX"Z[Ç�ÏúÀdÁYX�É�iÅÑ�¿YV@MP¿�O�XYÂdVtqsP Z[Ç�É�V<N(V%W(È�Z XYVcÉ®Á�ÇwZ XYÂ�N(¿YV
ÂdWPOdÉ�Z V%XfN>O�X�É2Á�ÇwÁ�O�Í Í R2O�X@O�ÊYÊYW(À�:�Z È+O�N(Z ÀdX2À�Ï�N(¿YV 1gVcÇ(ÇwZ[O�X-À�Ï�N(¿YV�M<ÀfÇaNgÏúÁYX�M�N(Z ÀdXDi>Ñ�¿YVcÇwV
Z X®N(ÁYW(XÃW(VcÌfÁYZ W(V-M%O�Í[M<ÁYÍ[O�N(Z ÀdX®À�Ï&N(¿YV@Ê�O�WwN(Z[O�ÍgÉ�V%W(Z ¾ O�N(Z ¾ VcÇvu�wxTy z%{ |~}uI��� H��vL `MH�N�N�N�H��¯À�Ï�N(¿YV
È�À�É�V%ÍgÏúÁYX�M�N(Z ÀdXDi ½8¾ V%X®N(¿YÀdÁYÂd¿ÃVcOdMP¿"Z N(V%WPO�N(Z ÀdX®NaRUÊYZ[M%O�Í Í R®Z X ¾ ÀdÍ ¾ VcÇ+OdÉYÉ�Z N(Z ÀdX�O�Í>M<ÀfÇaNPÇ%Ë



3 ���������	�
���������

frequency

am
pl

it
ud

e
αγ β

PCr

Pi

> Z ÂdÁYW(V-`MB ½ :YO�È�ÊYÍ V�À�ÏgO�� S + ,.-0/ ÇwÊ$VcM�N(W(ÁYÈ ^úÍ À�Î�V%W�M<ÁYW ¾ V�e&O�X�É_O-È�À�É�V%Í8ÏúÁYX�M�N(Z ÀdX
^úÁYÊYÊ$V%W>M<ÁYW ¾ V�e �YNwN(VcÉ/N(À�N(¿YV3ÇwÊ$VcM�N(W(ÁYÈ2i��SË��_O�X�É��@Ê$VcO�Ò�ÂdW(ÀdÁYÊ�Ç�ÀdW(Z ÂdZ X�O�N(V>ÏúW(ÀdÈ L
Ñ +
È�ÀdÍ VcM<ÁYÍ VcÇ%i
Ñ�¿YV#È�VcOdÇwÁYW(VcÉ�ÇwÊ$VcM�N(W(ÁYÈ:Z[ÇgÇw¿YZ Ï¥N(VcÉ/W(Z Âd¿fNaÎ�O�WPÉYÇ8ÏúÀdWgM<Í[O�W(Z NaRdi

ÇwÁ�MP¿2OdÇgÇwÀdÍ ¾ Z XYÂ+O�Í Z XYVcO�WgÇwR�ÇaN(V%È:À�Ï�VcÌfÁ�O�N(Z ÀdX�Ç%ËUN(¿YV�M%O�Í[M<ÁYÍ[O�N(Z ÀdX/À�Ï�N(¿YV3È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX
O�X�É/É�V%W(Z ¾ O�N(Z ¾ V ¾ O�Í ÁYVcÇ�À�Ï¥N(V%X-É�ÀdÈ�Z X�O�N(V�N(¿YV#À ¾ V%WPO�Í Í�M<ÀfÇaNci
Ñ�¿YV�O�T$À ¾ V�M<Í[O�W(Z ��VcÇ>N(¿YV+XUÁYÈ�V%W(Z[M%O�Í ¾ Z V%Î N(À2N(¿YV+Ê�O�WPO�È�V<N(W(Z[M�VcÇaN(Z È+O�N(Z ÀdX�ÊYW(ÀdTYÍ V%È2i

Ñ�¿YV�O�Í ÂdÀdW(Z N(¿YÈ+Ç8É�V ¾ V%Í ÀdÊ$VcÉ�ÏúÀdWSN(¿YV>VcÇaN(Z È+O�N(Z ÀdX�È�Á�ÇaN�T$V�ÇwÁYÊYÊYÍ Z VcÉ+Î�Z N(¿�N(¿YV>Ê�O�WPO�È�V<N(W(Z[M
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;�X ,.-0/ ÇwÊ$VcM�N(W(ÀfÇ(M<ÀdÊURdË�O@ÇwZ ÂdX�O�Í8À�Ï>ÉYO�È�ÊYZ XYÂ@ÀfÇ(M<Z Í Í[O�N(Z ÀdX�Ç�^ > ;�1&e#V%È�Z NwN(VcÉ_TUR�M<V%WwNPO�Z X
O�N(ÀdÈ�Z[M�XUÁ�M<Í V%Z#^úVdi Â�i�� S + e�Z[Ç�ÀdT�ÇwV%W ¾ VcÉ�i±LgX ,.-0/ ÇwÊ$VcM�N(W(ÁYÈ Z[Ç+O > ÀdÁYW(Z V%W�N(WPO�X�ÇaÏúÀdW(È
À�Ï�N(¿YZ[Ç�ÇwZ ÂdX�O�Ísi�Ñ�¿YV�ÇwÊ$VcM�N(W(ÁYÈ M<ÀdXfNPO�Z X�Ç3Ê$VcO�Ò�Ç3ÀdW�W(VcÇwÀdX�O�X�M<V+Í Z XYVcÇ�M<ÀdW(W(VcÇwÊ$ÀdX�É�Z XYÂ2N(À
XUÁ�M<Í V%Z�Z X ¾ O�W(Z ÀdÁ�Ç8M<ÀdÈ�Ê$ÀdÁYX�ÉYÇ%i
Ñ�¿YV�O�È�ÊYÍ Z N(Á�É�V>À�Ï.O3ÇwZ XYÂdÍ VgÊ$VcO�Ò�Z[ÇSÊYW(ÀdÊ$ÀdWwN(Z ÀdX�O�Í�N(À#N(¿YV
XUÁYÈ�T$V%W�À�Ï�VcÌfÁYZ ¾ O�Í V%XfN�XUÁ�M<Í V%Z�W(VcÇwÀdX�O�N(Z XYÂ�O�N�N(¿�O�N�ÏúW(VcÌfÁYV%X�M<Rdi � ���
L®NaRUÊYZ[M%O�Í'� S + ,.-0/"ÇwÊ$VcM�N(W(ÁYÈ Z[Ç
Çw¿YÀ�Î�X�Z X > Z Â�i�`di32UZ ÂdX�O�Í[Ç�À�Ï�Z XYÀdW(ÂfO�XYZ[M8ÊY¿YÀfÇwÊY¿�O�N(V

^ + Z¥e�ËDÊY¿YÀfÇwÊY¿YÀ�M<W(VcO�N(Z XYV-^ + QSW�e>O�X�É�OdÉ�V%XYÀfÇwZ XYV�N(W(Z ÊY¿YÀfÇwÊY¿�O�N(V-^�L
Ñ + e�M%O�X�T$V+Z[É�V%XfN(Z ��VcÉ
ÏúW(ÀdÈ N(¿YV_ÇwÊ$VcM�N(W(ÁYÈ2i:Ñ�¿YV�O�Z È7Z[Ç�N(À ��X�É;N(¿YV�O�È�ÊYÍ Z N(Á�É�VcÇ2O�X�ÉÃÏúW(VcÌfÁYV%X�M<Z VcÇ/À�Ï3N(¿YV
Z[É�V%XfN(Z ��VcÉ�M<ÀdÈ�Ê$ÀdÁYX�ÉYÇ%i
Ñ�¿YZ[ÇSZ[Ç�É�ÀdXYVgTUR+ÌfÁ�O�XfN(Z ÏúRUZ XYÂ3N(¿YV�ÇwÊ$VcM�N(W(ÁYÈ ÀdW8N(¿YV > ;�1�ËUÎ�¿YZ[MP¿
Z[Ç�W(V%ÊYW(VcÇwV%XfN(VcÉ±OdÇ�O�ÇwÁYÊ$V%W(Ê$ÀfÇwZ N(Z ÀdX¯À�ÏgÊ�O�WPO�È�V<N(W(Z[M+ÏúÁYX�M�N(Z ÀdX�Ç%Ë8VcOdMP¿®M<ÀdW(W(VcÇwÊ$ÀdX�É�Z XYÂ-N(À
O�ÇwZ XYÂdÍ V�W(VcÇwÀdX�O�X�M<V3Í Z XYVdi3Ñ�¿YZ[Ç>Ê�O�WPO�È�V<N(W(Z[M3È�À�É�V%Í.ÏúÁYX�M�N(Z ÀdX�Z[Ç��YNwN(VcÉ@N(À�N(¿YV�È�VcOdÇwÁYW(VcÉ
ÇwZ ÂdX�O�Í�O�X�É¯N(¿YV-W(VcÇwÁYÍ NPÇ%Ë�Ê$VcO�Ò¯Z XfN(V%X�ÇwZ N(Z VcÇ+O�X�É¯ÏúW(VcÌfÁYV%X�M<Z VcÇ%Ë�O�W(V-M%O�Í[M<ÁYÍ[O�N(VcÉ±ÏúW(ÀdÈ N(¿YV
È�À�É�V%Í�Ê�O�WPO�È�V<N(V%WPÇ%i > Z Â�i�`#O�Í[ÇwÀ+Çw¿YÀ�ÎgÇ�O �YNwN(VcÉ/È�À�É�V%Ísi

4 OdÇwZ[M%O�Í Í R�Î�V�¿�O ¾ V�O@ÇaN(W(Á�M�N(ÁYWPO�ÍSÈ�À�É�V%ÍSÏúÁYX�M�N(Z ÀdX¯M<ÀdX�ÇwZ[ÇaN(Z XYÂ@À�Ï>O�ÇwÁYÈ À�Ï>M<ÀdÈ�Ê$À�h
XYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç%Ë�N(¿YV�W(VcÇwÀdX�O�X�M<V�Í Z XYVcÇ%i52UV ¾ V%WPO�Í�Í Z XYVcÇw¿�O�Ê$VcÇ&O�W(V�V%X�M<ÀdÁYXfN(V%W(VcÉ�Ë�N(¿YV�È�ÀfÇaN
M<ÀdÈ�È�ÀdX2T$V%Z XYÂ�N(¿YV C ÀdW(V%X�6&ÏúÁYX�M�N(Z ÀdX�É�VcÇ(M<W(Z T$VcÉ2TUR2O�È�ÊYÍ Z N(Á�É�V573Ë�ÏúW(VcÌfÁYV%X�M<R�8�Ë�ÊY¿�OdÇwV
9 O�X�É�ÉYO�È�ÊYZ XYÂ2Ï�OdM�N(ÀdW;:�i�L È�À�É�V%Í
À�Ï��®W(VcM<ÀdX�O�X�M<V�Í Z XYVcÇ#Z X_O2ÇwÀdÈ�V%Î�¿�O�N3ÇwZ È�ÊYÍ Z ��VcÉ
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Z[ÇgÊ�O�WwN(Z[O�Í Í R2ÇwV%Ê�O�WPO�TYÍ Vdi�,gÀ�N(V3N(¿�O�NcË�M<ÀdXfN(WPO�W(R�N(À+N(¿YZ[Ç�ÇwZ È�ÊYÍ Z ��VcÉ@V#:�ÊYW(VcÇ(ÇwZ ÀdXDËYN(¿YV ,.-0/
ÇwZ ÂdX�O�ÍSM%O�X±M<ÀdXfNPO�Z X_É�Z ��V%W(V%XfN�Í Z XYVcÇw¿�O�Ê$VcÇ�O�X�É�N(¿YV%W(V�È+O�R�T$V�OdÉYÉ�Z N(Z ÀdX�O�Í8N(V%W(È+Ç3Z X�N(¿YV
ÇwÁYÈ2i � F��

1>V%Ê$V%X�É�V%X�M<Z VcÇgT$V<NaÎ�V%V%X2Ê�O�WPO�È�V<N(V%WPÇ�À�Ï
É�Z ��V%W(V%XfN�M<ÀdÈ�Ê$ÀdXYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç>O�W(V�NaRUÊYZ[M%O�Í
ÏúÀdW9,.-0/ È�À�É�V%Í[Ç%i+QSÀdX�ÇwZ[É�V%W>N(¿YV+L
Ñ + È�ÀdÍ VcM<ÁYÍ Vdi
;KN#Z[Ç�ÒUXYÀ�Î�X�O/ÊYW(Z ÀdW(Z.N(¿�O�N?/+Ê$VcO�Ò�Ç
O�Í N(ÀdÂdV<N(¿YV%W�ÀdW(Z ÂdZ X�O�N(V>ÏúW(ÀdÈ N(¿YV3L
Ñ + È�ÀdÍ VcM<ÁYÍ VcÇ%i8Ñ�¿YV&Ê$VcO�Ò�ÇgM<ÀdÈ�V&Z X/N(¿YW(V%V&ÂdW(ÀdÁYÊ�Ç�B0�SË
�_O�X�É���iSÑ�¿YVcÇwV&ÂdW(ÀdÁYÊ�Ç�¿�O ¾ V&VcÌfÁ�O�ÍDO�È�ÊYÍ Z N(Á�É�VcÇ%iSÑ�¿YV#ÂdW(ÀdÁYÊ�Ç �±O�X�É���M<ÀdX�ÇwZ[ÇaN�À�Ï�NaÎ�À
Ê$VcO�Ò�ÇDVcOdMP¿#¿�O ¾ Z XYÂ>O�ÂfO�Z X&VcÌfÁ�O�ÍfO�È�ÊYÍ Z N(Á�É�VcÇ%i�Ñ�¿YV)��hKÂdW(ÀdÁYÊ#M<ÀdX�ÇwZ[ÇaNPÇDÀ�Ï�N(¿YW(V%VSÊ$VcO�Ò�ÇDÎ�Z N(¿
W(V%Í[O�N(Z ¾ V�O�È�ÊYÍ Z N(Á�É�VcÇ�` B � B3`di#Ñ�¿YV3ÏúW(VcÌfÁYV%X�M<R-É�Z ��V%W(V%X�M<VcÇ�T$V<NaÎ�V%V%X-N(¿YV�Ê$VcO�Ò�Ç>Z X�ÇwZ[É�V
N(¿YV�ÂdW(ÀdÁYÊ�Ç�O�W(V�ÒUXYÀ�Î�X�O�X�É@Z N&Z[Ç�W(VcOdÇwÀdX�O�TYÍ V#N(À2OdÇ(ÇwÁYÈ�V3N(¿�O�N�N(¿YV+ÉYO�È�ÊYZ XYÂ�Ï�OdM�N(ÀdWPÇ>À�Ï
O�Í Í�N(¿YV3Ê$VcO�Ò�ÇgO�W(V&VcÌfÁ�O�Ísi�Ñ�O�ÒUZ XYÂ�N(¿YVcÇwV#Z XfN(À�M<ÀdX�ÇwZ[É�V%WPO�N(Z ÀdXDËUN(¿YV�O�È�ÊYÍ Z N(Á�É�VcÇ%Ë$ÉYO�È�ÊYZ XYÂ
Ï�OdM�N(ÀdWPÇ�O�X�É�ÏúW(VcÌfÁYV%X�M<Z VcÇ�À�Ï\/3Ê$VcO�Ò�ÇgO�W(V#OdM�N(Á�O�Í Í R�É�V#��XYVcÉ/TUR�ÀdXYÍ R�ÀdXYV#O�È�ÊYÍ Z N(Á�É�VdË�ÀdXYV
ÉYO�È�ÊYZ XYÂ�Ï�OdM�N(ÀdW8O�X�É�N(¿YW(V%V�ÏúW(VcÌfÁYV%X�M<R�Ê�O�WPO�È�V<N(V%WPÇ%i.Ñ�¿YV�¿YZ V%WPO�WPMP¿YZ[M%O�Í�ÇaN(W(Á�M�N(ÁYW(V�À�Ï�L
Ñ +
O�X�É�À�N(¿YV%W�Ê$VcO�Ò�Ç�Z X/N(¿YV
,.-0/ÅV#:YO�È�ÊYÍ V#ÇwÊ$VcM�N(W(ÁYÈ:Z[ÇgÉ�V%ÊYZ[M�N(VcÉ/Z X > Z Â�i � i
Ñ.À#ÇwÁYÈ ÁYÊ�N(¿YV�ÊYW(ÀdTYÍ V%È ÇwV<NwN(Z XYÂ�Ë�N(¿YV�VcÇaN(Z È+O�N(Z ÀdX�À�Ï�N(¿YV�Ê�O�WPO�È�V<N(V%WPÇ.À�Ï�N(¿YV�ÏúÁYX�M�N(Z ÀdXWD�Z[Ç
N(¿YVgNPOdÇwÒ3N(À3T$V>Ê$V%WwÏúÀdW(È�VcÉ�i�Ñ�¿YZ[ÇSZ[ÇSÉ�ÀdXYVgTUR�È�Z XYZ È�Z[ÇwZ XYÂ#N(¿YV�MP¿YZ h�Ç(ÌfÁ�O�W(V�V%W(W(ÀdW
Î�Z N(¿

W(VcÇwÊ$VcM�N.N(À>N(¿YV�È�VcOdÇwÁYW(VcÉ3ÇwZ ÂdX�O�ÍsË�Î�¿YV%W(V8N(¿YV�Ê�O�WwN(Z[O�ÍUÉ�V%W(Z ¾ O�N(Z ¾ VcÇ.À�Ï-WD#È�Á�ÇaN�T$V�M%O�Í[M<ÁYÍ[O�N(VcÉ
W(V%Ê$VcO�N(VcÉ�Í Rdi > ÁYX�M�N(Z ÀdX WD2¿�OdÇ�O�¿YZ V%WPO�WPMP¿YZ[M%O�Í.ÇaN(W(Á�M�N(ÁYW(V�M<ÀdW(W(VcÇwÊ$ÀdX�É�Z XYÂ+N(À�N(¿YV�Ê$VcO�Ò�Ç>Z X
N(¿YV3ÇwÊ$VcM�N(W(ÁYÈ2i
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2UZ ÂdXYZ �$M%O�XfNgÇ(O ¾ Z XYÂfÇSZ X-É�V ¾ V%Í ÀdÊYÈ�V%XfN�N(Z È�V3M%O�X/T$V3OdMP¿YZ V ¾ VcÉ�Î�Z N(¿-M%O�W(V<ÏúÁYÍDÉ�VcÇwZ ÂdX/À�Ï.N(¿YV
È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX#W(V%ÊYW(VcÇwV%XfNPO�N(Z ÀdXDi ;�X#N(¿YVSM%OdÇwV
À�ÏYÇaN(W(Á�M�N(ÁYWPO�Í�È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX�Ç%ËcN(¿YV8Á�N(È�ÀfÇaN
ÂdÀfO�Í$Z[Ç 8�V#:�Z TYZ Í Z NaRdi8Ñ�¿YV#XUÁYÈ�T$V%W�O�X�É�NaRUÊ$V#À�Ï.N(¿YV3M<ÀdÈ�Ê$ÀdXYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç�È+O�R ¾ O�W(R�O�X�É
N(¿YV%W(V2È+O�R_T$V@M<ÀdÈ�È�ÀdX®ÀdW+W(V%Í[O�N(VcÉ±Ê�O�WPO�È�V<N(V%WPÇ�T$V<NaÎ�V%V%X¯N(¿YV@M<ÀdÈ�Ê$ÀdXYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç%i
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Ñ�¿YV�È�À�É�V%ÍYÏúÁYX�M�N(Z ÀdX�W(V%ÊYW(VcÇwV%XfNPO�N(Z ÀdX�ÀdÁYÂd¿fN
N(À3T$V>O�TYÍ V�N(À3¿�O�X�É�Í V�N(¿YVcÇwV>ÇwZ N(Á�O�N(Z ÀdX�Ç
Î�Z N(¿
VcOdÇwV&O�X�É/RdV<N�T$V3O�TYÍ V�N(À�M<ÀdÈ�ÊYÁ�N(V&N(¿YV&ÏúÁYX�M�N(Z ÀdX ¾ O�Í ÁYV#O�X�É2É�V%W(Z ¾ O�N(Z ¾ VcÇ�V<Ð�M<Z V%XfN(Í Rdi
LgX�Z È�Ê$ÀdWwNPO�XfNSZ[Ç(ÇwÁYV>Z[Ç
N(¿YV>Á�ÇwV%WSZ XfN(V%WwÏ�OdM<V�ÏúÀdWSÈ+O�X�O�ÂdZ XYÂ&N(¿YV>È�À�É�V%ÍYÏúÁYX�M�N(Z ÀdX�Ç%i
Ñ�¿YV

Á�ÇwV%W3M<ÀdX�ÇaN(W(Á�M�NPÇ�N(¿YV+È�À�É�V%Í
ÏúÁYX�M�N(Z ÀdX�Ç3O�X�É�ÀdT�ÇwV%W ¾ VcÇ�ÀdW#VcÉ�Z NPÇ&N(¿YV+È�À�É�V%Í8Ê�O�WPO�È�V<N(V%WPÇ%i
Ñ�¿YV>ÊYW(ÀdÂdWPO�È�È�V%W�? Ç�NPOdÇwÒ�N(À�ÊYW(À ¾ Z[É�V�N(¿YZ[Ç�Z XfN(V%WwÏ�OdM<VgÏúÀdW ¾ O�W(RUZ XYÂ3È�À�É�V%Í[Ç�Z[Ç�M<ÀdX�ÇwZ[É�V%WPO�TYÍ R
O�Í Í V ¾ Z[O�N(VcÉ�Z ÏDN(¿YV>Z XfN(V%WwÏ�OdM<V�M%O�X+T$V�Z È�ÊYÍ V%È�V%XfN(VcÉ�Î�Z N(¿YÀdÁ�NSN(¿YV�XYV%VcÉ�N(À�ÒUXYÀ�Î"N(¿YV�OdM�N(Á�O�Í
NaRUÊ$VcÇ�ÀdW�XUÁYÈ�T$V%W�À�Ï�N(¿YV2M<ÀdÈ�Ê$ÀdXYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç%i_Ñ�¿YV�N(V%W(È &�*4!#D3W(V<ÏúV%WPÇ#N(À�O@¿UÁYÈ+O�X
ÀdÊ$V%WPO�N(ÀdW�À�Ï�O/M<ÀdÈ�ÊYÁ�N(V%W#ÊYW(ÀdÂdWPO�È Î�¿YV%W(VcOdÇ>TUR ��� ')!# �$
Î�V+É�V%XYÀ�N(V�N(¿YV�ÊYW(ÀdÂdWPO�È�È�V%W>ÀdW
M<À�É�V#M%O�Í Í Z XYÂ�N(¿YV&ÏúÁYX�M�N(Z ÀdX�Ç�ÀdW�Á�ÇwZ XYÂ�À�N(¿YV%WgÇwV%W ¾ Z[M<VcÇ�À�Ï�N(¿YV#ÀdT�ÄaVcM�NwhKÀdW(Z V%XfN(VcÉ�È�À�É�V%Ísi
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NaRUÊ$Vdi 1gÀ�Î�V ¾ V%WcË�N(¿YV2Ç(O�È�V�Ê�O�WPO�È�V<N(V%W ¾ O�Í ÁYV�È+O�R�T$V/Çw¿�O�W(VcÉ_TUR_ÇwV ¾ V%WPO�Í�M<ÀdÈ�Ê$ÀdXYV%XfN
ÏúÁYX�M�N(Z ÀdX�Ç+ÀdW�N(¿YV%W(V-È+O�R¯T$V-À�N(¿YV%W�É�V%Ê$V%X�É�V%X�M<Z VcÇ+T$V<NaÎ�V%V%XÃÊ�O�WPO�È�V<N(V%WPÇ%i 1gV%X�M<VdË�XYÀ�N
O�Í Í8Ê�O�WPO�È�V<N(V%WPÇ�À�Ï�N(¿YV�M<ÀdÈ�Ê$ÀdXYV%XfN#ÏúÁYX�M�N(Z ÀdX�Ç3ÇaN(ÀdW(V�O ¾ O�Í ÁYVdi/L>Ç3O-M<ÀdX�ÇwVcÌfÁYV%X�M<VdËYÄaÁ�ÇaN
W(V%ÊYW(VcÇwV%XfN(Z XYÂ�O�Ê�O�WPO�È�V<N(V%W&OdÇ&O 8�ÀfO�N(Z XYÂ�Ê$ÀdZ XfN#XUÁYÈ�T$V%W&Z[Ç�XYÀ�N#ÇwÁ�Ð�M<Z V%XfN&N(À2O�Í Í À�Î N(¿YV
M<ÀdÈ�Ê$ÀdXYV%XfNgÈ�À�É�V%Í[Ç�N(À+Á�ÇwV&N(¿YV3Ê�O�WPO�È�V<N(V%WPÇ�Z X@O�ÁYXYZ ÏúÀdW(È Î�O�Rdi�Ñ�¿YV%W(V<ÏúÀdW(V&Ê�O�WPO�È�V<N(V%WPÇ
O�W(V�W(V%ÊYW(VcÇwV%XfN(VcÉ/OdÇ�M<Í[OdÇ(ÇwVcÇSÏúW(ÀdÈ N(¿YV#Ê�O�WPO�È�V<N(V%W�¿YZ V%WPO�WPMP¿UR@^ > Z Â�i Fde�i
Ñ�¿YV ������� /��$3�M<Í[OdÇ(Ç>Z[Ç�N(¿YV�N(ÀdÊYÈ�ÀfÇaN#M<Í[OdÇ(Ç�À�ÏSN(¿YV�¿YZ V%WPOdMP¿UR@O�X�É@ÊYW(À ¾ Z[É�VcÇ>N(¿YV+M<ÀdÈ�h

È�ÀdX�Z XfN(V%WwÏ�OdM<VdË�N(¿YV�ÏúÁYX�M�N(Z ÀdX�Ç ?"��, <��=# B���O�X�É�?"��,  "�$3�g <��2,�g <���ÏúÀdW
W(V<N(W(Z V ¾ Z XYÂ>N(¿YV ¾ O�Í ÁYV�O�X�É
Z XYZ N(Z[O�Í.É�V%W(Z ¾ O�N(Z ¾ V&À�Ï�N(¿YV#Ê�O�WPO�È�V<N(V%Wci
Ñ�¿YV	�.,.��37�2 /��$3�M<Í[OdÇ(Ç�W(V%ÊYW(VcÇwV%XfNPÇ�OdM�N(Á�O�Í Í R�ÇaN(ÀdW(VcÉ�Ë
OdÉ�ÄaÁ�ÇaNPO�TYÍ V>Ê�O�WPO�È�V<N(V%WPÇ%i�Ñ�¿YV  "�$/$�$1� "�$12, /��$3.M<Í[OdÇ(ÇSZ[ÇSN(¿YV&T�OdÇwV�M<Í[OdÇ(Ç8ÏúÀdW�É�V%Ê$V%X�É�V%XfN�Ê�O�h
WPO�È�V<N(V%WPÇ�O�X�É'# g 1��2�$3 /��$3$Z[Ç�ÏúÀdW
V#:�ÊYW(VcÇ(ÇwZ XYÂ�Í Z XYVcO�W
W(V%Í[O�N(Z ÀdX�Ç�T$V<NaÎ�V%V%X�Ê�O�WPO�È�V<N(V%WPÇ%i�ÆgN(¿YV%W
É�V%Ê$V%X�É�V%X�M<Z VcÇ�È+O�R+T$V&Z È�ÊYÍ V%È�V%XfN(VcÉ/TUR�É�V%W(Z ¾ Z XYÂ�XYV%ÎÅM<Í[OdÇ(ÇwVcÇ8ÏúW(ÀdÈ N(¿YV	 "�$/$�$1� "�$12, /��$3
M<Í[OdÇ(Ç%i
½ OdMP¿-É�V%Ê$V%X�É�V%XfN�Ê�O�WPO�È�V<N(V%Wg¿YÀdÍ[ÉYÇ�O+Ê$ÀdZ XfN(V%WgN(À�O�XYÀ�N(¿YV%WgÊ�O�WPO�È�V<N(V%WcË$O ��7�DE!# �$.Ê�O�h

WPO�È�V<N(V%Wci&Ñ�¿YV ¾ O�Í ÁYV�Z[Ç>W(VcÇwÀdÍ ¾ VcÉ2TUR@OdÇwÒUZ XYÂ+N(¿YV ¾ O�Í ÁYV�À�Ï
N(¿YV�Ê�O�W(V%XfN�W(VcM<ÁYWPÇwZ ¾ V%Í R/ÁYXfN(Z Í
��X�O�Í Í R�O�X�Z X�ÇaNPO�X�M<V�À�Ï�O��.,.��37�2 /��$3$M<Í[OdÇ(Ç�Î�Z Í Í�V%X�É�N(¿YV�W(VcM<ÁYWPÇwZ ÀdXDi�Ñ�¿YV�Ç(O�È�V�È�VcMP¿�O�XYZ[ÇwÈ
O�ÊYÊYÍ Z VcÇ
ÏúÀdW�É�V%W(Z ¾ O�N(Z ¾ VcÇ%i�Ñ�¿YV�?"��,  "�$3�g <��2,�g <��gÏúÁYX�M�N(Z ÀdX�V ¾ O�Í Á�O�N(VcÇ
N(¿YV�É�V%W(Z ¾ O�N(Z ¾ VgÎ�Z N(¿�W(V<h
ÇwÊ$VcM�N&N(À/N(¿YV+ÁYX�É�V%W(Í RUZ XYÂ-ÇaN(ÀdW(VcÉ@Ê�O�WPO�È�V<N(V%Wci > ÀdW	�.,.��37�2 /��$38N(¿YZ[Ç#Z[Ç�`2^¥N(¿YV�É�V%W(Z ¾ O�N(Z ¾ V
À�Ï�O ¾ O�W(Z[O�TYÍ V�Î�Z N(¿_W(VcÇwÊ$VcM�N#N(À-Z NPÇwV%Í Ï�Z[Ç+`�e�Ë.Î�¿YZ Í V�ÏúÀdW3Í Z XYVcO�W#Ê�O�WPO�È�V<N(V%WPÇ&Î�V�ÂdV<N3Z N�TUR
È�ÁYÍ N(Z ÊYÍ RUZ XYÂ>N(¿YVgÉ�V%W(Z ¾ O�N(Z ¾ VSÀ�Ï�N(¿YV�Ê�O�W(V%XfN�Î�Z N(¿�N(¿YV�Í Z XYVcO�W�Ï�OdM�N(ÀdW�^�ÇwV%V�N(¿YV�M<À�É�V�ÀdÁ�N(Í Z XYVcÉ
Z X > Z Â�i Fde�i
LgÍ Í8Ê�O�WPO�È�V<N(V%WPÇ&O�Í[ÇwÀ2È+O�Z XfNPO�Z X�O2MP¿YZ Í[É�Í Z[ÇaN�O�X�É�O/Ê$ÀdZ XfN(V%W#N(À/N(¿YV+È�À�É�V%Í
ÏúÁYX�M�N(Z ÀdX

À�Î�XYZ XYÂ�N(¿YV@Ê�O�WPO�È�V<N(V%Wci Ñ�¿YV�É�V%Ê$V%X�É�V%XfN�Ê�O�WPO�È�V<N(V%WPÇ+M<ÀdXfNPO�Z XÃO ¾ VcM�N(ÀdW+À�Ï ��7�DE7��A!(C
$@!#DA�A��B�' D !#D�*#ÇwÁ�MP¿_OdÇ&N(¿YV�M<ÀUV<Ð�M<Z V%XfNPÇ#À�Ï�N(¿YV�Í Z XYVcO�W#W(V%Í[O�N(Z ÀdXDi/Ñ�¿YV�XUÁYÈ�T$V%W3À�Ï�N(¿YVcÇwV
È�À�É�Z ��V%WPÇ�Z[Ç �+:�VcÉ�ÏúÀdW�VcOdMP¿2É�V%W(Z ¾ VcÉ/M<Í[OdÇ(Ç�O�X�É/ÂdZ ¾ V%X�Z X/N(¿YV3M<ÀdX�ÇaN(W(Á�M�N(ÀdWci
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> Z ÂdÁYW(V
F�B + O�WPO�È�V<N(V%W�¿YZ V%WPO�WPMP¿URdi

�� 
 !��#" (�& " ���#$ $�� ! "+(�� ���� $'! � "%,

Ñ�¿YV#ÉYO�NPO+ÇaN(W(Á�M�N(ÁYW(V�ÏúÀdW�W(V%ÊYW(VcÇwV%XfN(Z XYÂ�ÇaN(W(Á�M�N(ÁYWPO�Í�ÏúÁYX�M�N(Z ÀdX�ÇgM<ÀdX�ÇwZ[ÇaNPÇ�À�Ï
ÇwV ¾ V%WPO�Í�ÀdT�ÄaVcM�NPÇ
ÏúW(ÀdÈ�N(¿YV�ÏúÁYX�M�N(Z ÀdX_O�X�É�Ê�O�WPO�È�V<N(V%W&¿YZ V%WPO�WPMP¿YZ VcÇ�^ > Z Â�i �fe�iA;KN3Z[Ç#O2M<ÀdÈ�TYZ X�O�N(Z ÀdX�À�ÏSNaÎ�À
ÀdT�ÄaVcM�N#N(W(V%VcÇ%Ë�T$À�N(¿±È+O�Z XfNPO�Z XYZ XYÂ@MP¿YZ Í[É�XYÀ�É�V�Í Z[ÇaNPÇ3O�X�É�Ê�O�W(V%XfN3Ê$ÀdZ XfN(V%WPÇ%i=;�X¯OdÉYÉ�Z N(Z ÀdXDË
N(¿YV�XYÀ�É�VcÇ&À�ÏSN(¿YV�È�À�É�V%Í
N(W(V%V�È+O�R@À�Î�X�XYÀ�É�VcÇ&À�ÏSN(¿YV+Ê�O�WPO�È�V<N(V%W>N(W(V%Vdi�Ñ�¿YZ[Ç&W(V%Í[O�N(Z ÀdX
Z[ÇgW(V%ÊYW(VcÇwV%XfN(VcÉ-OdÇ>O�Í Z[ÇaN�Z X-N(¿YV�È�À�É�V%Í.N(W(V%V3XYÀ�É�V�O�X�É@O�M<ÀdW(W(VcÇwÊ$ÀdX�É�Z XYÂ+À�Î�XYV%W>Ê$ÀdZ XfN(V%W
Z X-N(¿YV�Ê�O�WPO�È�V<N(V%WgN(W(V%V3XYÀ�É�Vdi > ÁYWwN(¿YV%W(È�ÀdW(VdË�O ¾ VcM�N(ÀdW>À�Ï8W(V<ÏúV%W(V%X�M<VcÇ�N(À+N(¿YV�OdÉ�ÄaÁ�ÇaNPO�TYÍ V
Ê�O�WPO�È�V<N(V%WPÇ�Z X#N(¿YVSÊ�O�WPO�È�V<N(V%WD¿YZ V%WPO�WPMP¿URgZ[ÇDÈ+O�Z XfNPO�Z XYVcÉ#Z X&N(¿YV8N(ÀdÊYÈ�ÀfÇaN.È�À�É�V%ÍdÏúÁYX�M�N(Z ÀdXDi
Ñ.À2T$V�O�TYÍ V�N(À2ÂdÁ�O�WPO�XfN(V%V3N(¿YV�M<ÀdX�ÇwZ[ÇaN(V%X�M<R-À�Ï�ÇwÁ�MP¿�O2M<ÀdÈ�ÊYÍ V#:�ÇaN(W(Á�M�N(ÁYW(V�N(¿YV+M<ÀdX�h

ÇaN(W(Á�M�N(Z ÀdX�O�X�É@È+O�XYZ ÊYÁYÍ[O�N(Z ÀdX�À�Ï8N(¿YV�ÀdT�ÄaVcM�NPÇ>Z X ¾ ÀdÍ ¾ VcÉ-Z X@N(¿YV+ÉYO�NPO�ÇaN(W(Á�M�N(ÁYW(V�È�Á�ÇaN&T$V
M<ÀdXfN(W(ÀdÍ Í VcÉ+N(Z Âd¿fN(Í RdiSÑ�¿YÀdÁYÂd¿2XYÀ�N>Çw¿YÀ�Î�X/Z X/N(¿YV3M<Í[OdÇ(Ç�É�V#��XYZ N(Z ÀdX�Ç%ËYN(¿YV3M<W(VcO�N(Z ÀdX2O�X�É2É�V<h
ÇaN(W(Á�M�N(Z ÀdX_À�Ï�È�À�É�V%Í[Ç�Z[Ç3XYÀ�N�Ê�O�WwN�À�Ï�N(¿YV�ÊYÁYTYÍ Z[M�Z XfN(V%WwÏ�OdM<V�À�Ï�N(¿YV/M<Í[OdÇ(ÇwVcÇ%Ë�Z X�ÇaN(VcOdÉ�N(¿YV
M<W(VcO�N(Z ÀdX/À�Ï�N(¿YV3ÀdT�ÄaVcM�NPÇ�Z[ÇgÉ�V%Í V%ÂfO�N(VcÉ�N(À�O+ÇwÊ$VcM<Z[O�Í �#DE!�7�$@��D�ÀdT�ÄaVcM�N>O�X�É�N(¿YV�É�VcÇaN(W(Á�M�N(Z ÀdX
Z[Ç�Ê$V%WwÏúÀdW(È�VcÉ�ÏúW(ÀdÈ Î�Z N(¿YZ X2N(¿YV#È�V%È�T$V%W�ÏúÁYX�M�N(Z ÀdX�Ç�À�Ï�N(¿YV3M<Í[OdÇ(ÇwVcÇ�À�Ï.N(¿YV#¿YZ V%WPO�WPMP¿URdi
Ñ�¿YV ��X�O�ÍDÉYO�NPO�ÇaN(W(Á�M�N(ÁYW(V&È+O�Z XfNPO�Z X�Ç�ÇwV ¾ V%WPO�Í�Z X ¾ O�W(Z[O�X�M<VcÇ%i�Ñ�¿YV3MP¿YZ Í[É/Í Z[ÇaN�À�Ï
O�M<ÀdÈ�h

Ê$ÀfÇwZ N(V2È�À�É�V%ÍgZ[Ç�ÒdV%Ê�N�M<ÀdX�ÇwZ[ÇaN(V%XfN+Î�Z N(¿®N(¿YV-Ê�O�W(V%XfN+W(V<ÏúV%W(V%X�M<VcÇ�À�Ï�N(¿YV-MP¿YZ Í[É�W(V%XDiÃÑ�¿YV
Ç(O�È�V@O�ÊYÊYÍ Z VcÇ�N(À±MP¿YZ Í[É&%�Ê�O�W(V%XfN+W(V%Í[O�N(Z ÀdX"Z X"N(¿YV@Ê�O�WPO�È�V<N(V%W+¿YZ V%WPO�WPMP¿UR±OdÇ+Î�V%Í Í>OdÇ�N(¿YV
Ê�O�WPO�È�V<N(V%W�%�À�Î�XYV%WSW(V%Í[O�N(Z ÀdX/T$V<NaÎ�V%V%X/È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX�ÇgO�X�É�Ê�O�WPO�È�V<N(V%WPÇ%i
Ñ�¿YVgW(V%Í[O�N(Z ÀdX+T$V<NaÎ�V%V%X+Ê�O�WPO�È�V<N(V%WPÇ8O�X�É�È�À�É�V%Í[Ç8Z[Ç
ÏúÁYWwN(¿YV%WSW(VcÇaN(W(Z[M�N(VcÉ�i�L;Ê�O�WPO�È�V<N(V%W

O�X�É&Z NPÇ�É�VcÇ(M<V%X�ÉYO�XfN�M%O�X#XYÀ�N�T$V�À�Î�XYVcÉ&TUR#É�Z ��V%W(V%XfN.ÏúÁYX�M�N(Z ÀdX3¿YZ V%WPO�WPMP¿YZ VcÇ%i > ÁYWwN(¿YV%W(È�ÀdW(VdË
N(¿YV�À�Î�XYV%W>ÏúÁYX�M�N(Z ÀdX�À�Ï�O/É�V%Ê$V%X�É�V%XfN#Ê�O�WPO�È�V<N(V%W>È�Á�ÇaN#T$V�O/É�VcÇ(M<V%X�ÉYO�XfN�À�Ï8N(¿YV�À�Î�XYV%W
À�Ï.N(¿YV&Ê�O�W(V%XfN�Ê�O�WPO�È�V<N(V%Wci02UÀdÈ�V&À�Ï.N(¿YV#Z X ¾ O�W(Z[O�X�M<VcÇ�O�W(V�ÂdÁ�O�WPO�XfN(V%VcÉ�O�Á�N(ÀdÈ+O�N(Z[M%O�Í Í R+TUR
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> Z ÂdÁYW(V � B ;�X�ÇaNPO�XfN(Z[O�N(VcÉ;ÀdT�ÄaVcM�NPÇ2O�X�ÉÃN(¿YV%Z W2W(V%Í[O�N(Z ÀdX�Ç�Z Í Í Á�ÇaN(WPO�N(VcÉ;Z X;N(¿YV ,.-0/ M%OdÇwV
^úÊ�O�WwN�À�Ï.N(¿YV&L
Ñ + È�ÀdÍ VcM<ÁYÍ V�e�i�2UÀdÍ Z[É�Í Z XYVcÇ�W(V%ÊYW(VcÇwV%XfN�À�Î�XYV%WPÇw¿YZ Ê�W(V%Í[O�N(Z ÀdXDËUÎ�¿YZ Í V#ÉYOdÇw¿YVcÉ
Í Z XYVcÇ�O�W(V/XYÀdX�hKÀ�Î�XYZ XYÂ�Ê$ÀdZ XfN(V%WPÇ%i 1>À�NwN(VcÉ¯Í Z XYVcÇ+O�W(V�Ê�O�W(V%XfN�Í Z XYÒ�Ç%i®Ñ�¿YV2M<Í[OdÇ(Ç�À�Ï>VcOdMP¿
ÀdT�ÄaVcM�N�Z[Ç�ÂdZ ¾ V%X¬Z X Ê�O�W(V%XfN(¿YVcÇwZ[Ç®^KQ-L�M<ÀdÈ�Ê$ÀfÇwZ N(VdË C L>Í ÀdW(V%X�6dË CX+ L>Í Z XYVcO�W�Ê�O�WPO�È�V<N(V%WcË
1 + L�É�V%Ê$V%X�É�V%XfN#Ê�O�WPO�È�V<N(V%WcË 2 + L�ÇaN(ÀdW(VcÉ-Ê�O�WPO�È�V<N(V%W�e�i�LgÍ ÀdXYÂ�N(¿YV�Ê�O�W(V%XfN#Í Z XYÒ�Ç�À�ÏSN(¿YV
Ê�O�WPO�È�V<N(V%WPÇ�O�W(V�N(¿YV&ÏúÀdW(È�ÁYÍ[OdÇSÏúÀdW>M<ÀdÈ�ÊYÁ�N(Z XYÂ�N(¿YV ¾ O�Í ÁYVcÇ�À�Ï�Í Z XYVcO�W�Ê�O�WPO�È�V<N(V%WPÇ%i
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N(¿YV�W(VcÇaN(W(Z[M�N(VcÉ�ÀdT�ÄaVcM�N�M<ÀdX�ÇaN(W(Á�M�N(Z ÀdXDiSÆgN(¿YV%WPÇ�O�W(V>V%X�ÏúÀdWPM<VcÉ�TUR+WPO�Z[ÇwZ XYÂ�O�X�V#:YM<V%Ê�N(Z ÀdX�Z Ï�O
Á�ÇwV%W�N(W(Z VcÇ�N(À�Ê$V%WwÏúÀdW(È:O�X2ÀdÊ$V%WPO�N(Z ÀdX�Î�¿YZ[MP¿-M<ÀdX	8�Z[M�NPÇ�Î�Z N(¿-O�X/Z X ¾ O�W(Z[O�X�M<V#M<ÀdX�É�Z N(Z ÀdXDi
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Ñ�¿YV#ÇaNPO�WwN(Z XYÂ�Ê$ÀdZ XfNgÀ�Ï�O�È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX2Z[Ç�O�X/Z X�ÇaNPO�X�M<V&À�Ï.N(¿YV�,.��/ ���! "�$#fM<Í[OdÇ(Ç%i
L�Ï¥N(V%W
Z Ng¿�OdÇ�T$V%V%X-M<W(VcO�N(VcÉ�ËYM<ÀdÈ�Ê$ÀdXYV%XfN�È�À�É�V%Í[Ç�M%O�X2T$V3OdÉYÉ�VcÉ�N(À+Z NPÇ�MP¿YZ Í[É/Í Z[ÇaNci
Ñ�¿YV�M<ÀdX�ÇaN(W(Á�M�N(Z ÀdX3À�ÏYÀdT�ÄaVcM�NPÇDZ[Ç�É�V%Í V%ÂfO�N(VcÉ&N(À�OgÇwÊ$VcM<Z[O�ÍUM<W(VcO�N(ÀdWDÀdT�ÄaVcM�N�Z È�ÊYÍ V%È�V%XfN(Z XYÂ

N(¿YV ¾ Z WwN(Á�O�ÍYM<ÀdX�ÇaN(W(Á�M�N(Z ÀdX�È�VcMP¿�O�XYZ[ÇwÈ2i�Ñ�¿YV�ÊYÁYW(Ê$ÀfÇwV�À�Ï$N(¿YZ[Ç8Z[Ç�N(À#È+O�ÒdV�N(¿YV>M<Í Z V%XfNSM<À�É�VdË
Î�¿YZ[MP¿3Z XYZ N(Z[O�N(VcÇDN(¿YV�M<W(VcO�N(Z ÀdX#À�ÏYÀdT�ÄaVcM�NPÇ%Ë�Z X�É�V%Ê$V%X�É�V%XfN
À�Ï�N(¿YV�MP¿�O�XYÂdVcÇDZ X3N(¿YV�V%Í V%È�V%XfNPO�W(R
ÏúÁYX�M�N(Z ÀdX-M<Í[OdÇ(ÇwVcÇ%i
Ñ�¿YV�M<Í[OdÇ(Ç�À�Ï#N(¿YV�ÀdT�ÄaVcM�N�N(À¯T$V�M<W(VcO�N(VcÉÃZ[Ç�ÇwÊ$VcM<Z ��VcÉ OdÇ�O¯M<Í[OdÇ(Ç�X�O�È�V�ÇaN(W(Z XYÂ®O�N

W(ÁYXfN(Z È�Vdi¬Ñ�¿YZ[Ç�Z[Ç/O_M<ÀdX ¾ V%XYZ V%XfN�Î�O�R¯À�Ï3Z XYZ N(Z[O�N(Z XYÂ±ÀdT�ÄaVcM�N/M<ÀdX�ÇaN(W(Á�M�N(Z ÀdXDi 2UZ X�M<V-N(¿YV
ÀdT�ÄaVcM�NgM<W(VcO�N(Z ÀdX�NPOdÇwÒ�Z[Ç�È�ÀfÇaNgÍ Z ÒdV%Í R+Z XYZ N(Z[O�N(VcÉ/TUR�O�Á�ÇwV%WgM<ÀdÈ�È+O�X�É�Ë�Z NgZ[ÇgÌfÁYZ N(V&X�O�N(ÁYWPO�Í
N(À-ÇwÊ$VcM<Z ÏúR-N(¿YV�M<Í[OdÇ(Ç&OdÇ#O2M<Í[OdÇ(Ç�X�O�È�V+ÇaN(W(Z XYÂ�i�Ñ�¿YV�Á�ÇwV%W#È+O�RdËDVdi Â�i ËD¿�O ¾ V�ÇwV%Í VcM�N(VcÉ@N(¿YV
M<Í[OdÇ(ÇSÏúW(ÀdÈ:O+ÇwV%Í VcM�N(Z ÀdX/Í Z[ÇaNci
Ñ�¿YV�M<W(VcO�N(Z ÀdX2È�VcMP¿�O�XYZ[ÇwÈ W(VcÌfÁYZ W(VcÇ�VcOdMP¿@M<Í[OdÇ(Ç�N(À0DE!�d ' * $@!#D�Z NPÇwV%Í Ï>^úÀdXYV�Í Z XYV�À�Ï8M<À�É�V�e

O�X�É2É�V#��XYV#N(¿YV ¾ Z WwN(Á�O�ÍDÏúÁYX�M�N(Z ÀdX�Ç?"��, (�# ����� 1��=����O�X�É0(�37�2�2,.�di>ÆgN(¿YV%W(Î�Z[ÇwV�N(¿YV�M<W(VcO�N(Z ÀdX
È�VcMP¿�O�XYZ[ÇwÈ:Z[Ç�N(À�NPO�Í Í R/Z X�É�V%Ê$V%X�É�V%XfN�À�Ï�N(¿YV�É�V%W(Z ¾ VcÉ2M<Í[OdÇ(ÇwVcÇ�BSVdi Â�i Ë$OdÉYÉ�Z XYÂ+XYV%Î¬V%Í V%È�V%X�h
NPO�W(R�ÏúÁYX�M�N(Z ÀdX�ÇgN(À+N(¿YV�È�À�É�V%Í.¿YZ V%WPO�WPMP¿UR/É�ÀUVcÇgXYÀ�N>¿�O ¾ V3O�XUR/V#��VcM�N>ÀdX2N(¿YV�M<Í Z V%XfN&M<À�É�Vdi
> ÀdW�É�V<NPO�Z Í[Ç�À�Ï�N(¿YV ¾ Z WwN(Á�O�Í�M<ÀdX�ÇaN(W(Á�M�N(Z ÀdX±È�VcMP¿�O�XYZ[ÇwÈ2Ë8ÇwV%V � a �gÉ�VcÇ(M<W(Z TYZ XYÂ�ÇwV ¾ V%WPO�ÍSM<W(V<h
O�N(Z ÀdX�O�Í�É�VcÇwZ ÂdX/Ê�O�NwN(V%W(X�Ç%i
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L>Ç�O�X�V#:YO�È�ÊYÍ V�À�ÏgO-Á�ÇwV%W3Z XfN(V%WwÏ�OdM<V+ÏúÀdW�ÇwÊ$VcM<Z ÏúRUZ XYÂ�ÇaN(W(Á�M�N(ÁYWPO�Í8È�À�É�V%ÍSÏúÁYX�M�N(Z ÀdX�Ç%Ë > Z Â�i/+Çw¿YÀ�ÎgÇ�O�ÇwX�O�Ê�Çw¿YÀ�N�À�Ï8N(¿YV�È�À�É�V%Í�VcÉ�Z N(ÀdW�Î�V�¿�O ¾ V3Î�W(Z NwN(V%XDi3Ñ�¿YV�ÇaN(W(Á�M�N(ÁYWPO�Í.ÏúÁYX�M�N(Z ÀdX
N(W(V%VgZ[Ç ¾ Z[ÇwZ TYÍ V>ÀdX+N(¿YV>Í V<Ï¥N�O�X�É�N(¿YV�Ê�O�WPO�È�V<N(V%WPÇ
À�Ï�N(¿YV�M<ÁYW(W(V%XfN(Í R�ÇwV%Í VcM�N(VcÉ+È�À�É�V%Í$ÀdX+N(¿YV
W(Z Âd¿fNcigÑ�¿YV3X�O�È�VcÇgÀ�Ï
N(¿YV3ÏúÁYX�M�N(Z ÀdX�Ç�OdÇgÎ�V%Í Í�OdÇ�N(¿YV�Ê�O�WPO�È�V<N(V%WgX�O�È�VcÇ>O�X�É ¾ O�Í ÁYVcÇ>M%O�X
T$V�VcÉ�Z N(VcÉ�ÏúW(V%V%Í R@ÀdX�N(¿YV�ÇwÊ$À�Nci�Ñ�¿YV%W(V�O�W(V�TYÁ�NwN(ÀdX�Ç3O�X�É�È�V%XUÁ�M<ÀdÈ�È+O�X�ÉYÇ�ÏúÀdW3OdÉYÉ�Z XYÂ
O�X�É�W(V%È�À ¾ Z XYÂ>ÏúÁYX�M�N(Z ÀdX�Ç8O�X�É�Ê�O�WPO�È�V<N(V%WPÇ%Ë�É�V#��XYZ XYÂ#W(V%Í[O�N(Z ÀdX�Ç�T$V<NaÎ�V%V%X�Ê�O�WPO�È�V<N(V%WPÇ�O�X�É
ÇaN(ÀdW(Z XYÂ�O�X�É�W(V<N(W(Z V ¾ Z XYÂ�È�À�É�V%Í[Ç%i8L>Ç�Ê$ÀdZ XfN(VcÉ�ÀdÁ�N>O�T$À ¾ VdËfN(¿YV3M<À�É�V&À�Ï�N(¿YV&È�À�É�V%ÍDVcÉ�Z N(ÀdW
Z[Ç#N(À�NPO�Í Í R�Z X�É�V%Ê$V%X�É�V%XfN�À�Ï�N(¿YV�Ê�O�WwN(Z[M<ÁYÍ[O�W3V%Í V%È�V%XfNPO�W(R�ÏúÁYX�M�N(Z ÀdX¯M<Í[OdÇ(ÇwVcÇ�É�V%W(Z ¾ VcÉ�ÏúW(ÀdÈ
N(¿YV#È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX2¿YZ V%WPO�WPMP¿URdi
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;�X2OdÉYÉ�Z N(Z ÀdX�N(À�È�V<N(¿YÀ�ÉYÇ�ÏúÀdW�M<W(VcO�N(Z XYÂ�O�X�É�È�À�É�Z ÏúRUZ XYÂ�N(¿YV3ÇaN(W(Á�M�N(ÁYWPO�Í�È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX�Ç%Ë
È�VcO�X�Ç>ÏúÀdW&N(¿YV%Z W3ÇaN(ÀdWPO�ÂdV�O�X�É�W(V<N(W(Z V ¾ O�Í
O�W(V�XYV%VcÉ�VcÉ�i�;�X�ÀdT�ÄaVcM�NwhKÀdW(Z V%XfN(VcÉ�ÇwR�ÇaN(V%È+Ç%Ë�N(¿YV
O�TYZ Í Z NaR-À�Ï�ÀdT�ÄaVcM�NPÇ�N(À2Í Z ¾ V�T$V%RdÀdX�É-N(¿YV+Í Z ÏúV<N(Z È�V+À�ÏSN(¿YV�ÊYW(ÀdÂdWPO�È Z[Ç#M%O�Í Í VcÉ�Ê$V%WPÇwZ[ÇaN(V%X�M<Vdi
;KN3M%O�X�T$V�OdMP¿YZ V ¾ VcÉ@Á�ÇwZ XYÂ �"5��4!��#$.*4!#D ')7�� ' *47�$(')�� �Ë.N(¿YV�M<ÀdÈ�È�ÀdX�O�ÊYÊYW(ÀfOdMP¿@Á�ÇwVcÉ�Z X�M<ÀdÈ�h
È�V%WPM<Z[O�ÍSM<Í[OdÇ(Ç&Í Z TYWPO�W(Z VcÇ3ÇwÁ�MP¿_OdÇ
- > Q � ` � ��O�X�É¯Æ � C � ` * �Ki-Ñ�¿YZ[Ç�O�ÊYÊYW(ÀfOdMP¿�W(V%Í Z VcÇ#ÀdX
¾ Z WwN(Á�O�Í�M<ÀdX�ÇaN(W(Á�M�N(Z ÀdX±È�VcMP¿�O�XYZ[ÇwÈ O�X�É±W(VcÌfÁYZ W(VcÇ�N(¿YV/ÊYW(ÀdÂdWPO�È�È�V%W�N(À�ÇwÊ$VcM<Z ÏúR±W(VcOdÉ�Z XYÂ
O�X�É�Î�W(Z N(Z XYÂ�È�V<N(¿YÀ�ÉYÇ�ÏúÀdW�VcOdMP¿/Ê$V%WPÇwZ[ÇaN(V%XfNgM<Í[OdÇ(Ç%i



` � ���������	�
���������

> Z ÂdÁYW(V / B)2UX�O�Ê�Çw¿YÀ�N�À�Ï�ÀdÁYW�È�À�É�V%Í�VcÉ�Z N(ÀdWci
� Z WwN(Á�O�Í�M<ÀdX�ÇaN(W(Á�M�N(Z ÀdX3Z[Ç�O�Í W(VcOdÉ�R�Z X�M<Í Á�É�VcÉ�Z X3N(¿YV�È�À�É�V%Í�O�X�É3Ê�O�WPO�È�V<N(V%W.¿YZ V%WPO�WPMP¿YZ VcÇ%i

> ÁYWwN(¿YV%W(È�ÀdW(VdË�Î�¿YV%X�N(¿YV>È�À�É�V%Í�¿YZ V%WPO�WPMP¿UR3Z[Ç8V#:UN(V%X�É�VcÉ�ËfXYÀ#XYV%ÎÃÉYO�NPO#È�V%È�T$V%WPÇ8XYV%VcÉ�N(À
T$V�Z XfN(W(À�É�Á�M<VcÉ-Z X@N(¿YV+É�V%W(Z ¾ VcÉ-V%Í V%È�V%XfNPO�W(R�ÏúÁYX�M�N(Z ÀdX�M<Í[OdÇ(ÇwVcÇ%i&Ñ�¿YV%W(V<ÏúÀdW(V3N(¿YV�W(VcOdÉ@O�X�É
Î�W(Z N(V#ÏúÁYX�M�N(Z ÀdX�Ç>M%O�X-T$V3Z XY¿YV%W(Z N(VcÉ@O�X�É2XYV%VcÉ2XYÀ�N>T$V�ÇwÊ$VcM<Z ��VcÉ�i�QSÀdX�ÇwVcÌfÁYV%XfN(Í RdËYN(¿YV�Z È�h
ÊYÍ V%È�V%XfNPO�N(Z ÀdX�À�Ï�Ê$V%WPÇwZ[ÇaN(V%X�M<V�M%O�X�T$VgV%X�M%O�Ê�ÇwÁYÍ[O�N(VcÉ�V%XfN(Z W(V%Í R�Z XfN(À&N(¿YVgM<ÀdW(V�M<Í[OdÇ(ÇwVcÇ�À�Ï$N(¿YV
È�À�É�V%ÍDO�X�É/XYÀ+MP¿�O�XYÂdVcÇ�O�W(V&W(VcÌfÁYZ W(VcÉ�Î�¿YV%X/XYV%Î M<Í[OdÇ(ÇwVcÇ�O�W(V#OdÉYÉ�VcÉ�N(À�N(¿YV#¿YZ V%WPO�WPMP¿YZ VcÇ%i

� ��� 3)@%º 3�¶
¼<¸�µ*¸����dº-µ2»�¶
¼<¸�µ � 3)@%º 7�; 33µ2¹ ¹A7g·8¼ � 3�¶
¼ � 7�;
;�X;N(¿YZ[Ç2ÇwVcM�N(Z ÀdXDËgN(¿YV�ÏúÁYX�M�N(Z ÀdX ¾ O�Í ÁYV�O�X�É É�V%W(Z ¾ O�N(Z ¾ V�M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX;Z XÅÀdÁYW/È�À�É�V%Í&Z[Ç
V#:�ÊYÍ[O�Z XYVcÉ�i2Ñ�¿YV�M<ÀdX�M<V%Ê�N�À�Ï�O�Á�N(ÀdÈ+O�N(Z[M�É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX�Z[Ç�É�VcÇ(M<W(Z T$VcÉ_O�X�É�Z N�Z[Ç3Çw¿YÀ�Î�X
¿YÀ�ÎªN(À�M%O�Í[M<ÁYÍ[O�N(V�N(¿YV/É�V%W(Z ¾ O�N(Z ¾ VcÇ3À�Ï�ÇaN(W(Á�M�N(ÁYWPO�Í8ÏúÁYX�M�N(Z ÀdX�Ç�VcOdÇwZ Í R_O�X�É_RdV<N�V#��VcM�N(Z ¾ V%Í R
Î�Z N(¿/N(¿YZ[Ç�N(VcMP¿YXYZ[ÌfÁYVdi

� ��� � � $'(�@ / $��" ���	�;! &�! �)$���/ $���(��

Ñ�¿YV�É�V%W(Z ¾ O�N(Z ¾ VcÇ�O�W(VgN(WPOdÉ�Z N(Z ÀdX�O�Í Í R+M%O�Í[M<ÁYÍ[O�N(VcÉ+V%Z N(¿YV%W�ÇwRUÈ�T$ÀdÍ Z[M%O�Í Í R�ÀdW�TUR+Á�ÇwZ XYÂ�É�Z ¾ Z[É�VcÉ
É�Z ��V%W(V%X�M<VcÇ%i¬Ñ�¿YV-ÏúÀdW(È�V%W�È+O�R®T$V�ÌfÁYZ N(V�É�Z Ð�M<ÁYÍ N2O�X�É"V%W(W(ÀdWwhKÊYW(ÀdXYV/Î�¿YZ Í V-N(¿YV�Í[O�NwN(V%W
Z XfN(W(À�É�Á�M<VcÇ�N(W(ÁYX�M%O�N(Z ÀdXÃV%W(W(ÀdWPÇ+O�X�ÉÃÈ+O�R¯T$V�Z X�OdM%M<ÁYWPO�N(V@O�X�ÉÃZ XYV<Ð�M<Z V%XfNci LgÁ�N(ÀdÈ+O�N(Z[M
É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX/ÊYW(À ¾ Z[É�VcÇ�O�X2O�ÊYÊ$VcO�Í Z XYÂ+O�Í N(V%W(X�O�N(Z ¾ Vdi

;�X¯O�Á�N(ÀdÈ+O�N(Z[M�É�Z ��V%W(V%XfN(Z[O�N(Z ÀdXDË�N(¿YV/É�V%W(Z ¾ O�N(Z ¾ VcÇ3O�W(V�M<ÀdÈ�ÊYÁ�N(VcÉ_TUR�N(¿YV�Î�V%Í Í hKÒUXYÀ�Î�X
MP¿�O�Z X"W(ÁYÍ VdË�TYÁ�N/Z X�ÇaN(VcOdÉ®À�Ï#ÊYW(ÀdÊ�O�ÂfO�N(Z XYÂ_ÇwRUÈ�T$ÀdÍ Z[M/ÏúÁYX�M�N(Z ÀdX�Ç%Ë�XUÁYÈ�V%W(Z[M%O�Í ¾ O�Í ÁYVcÇ�O�W(V
ÊYW(ÀdÊ�O�ÂfO�N(VcÉ�O�Í ÀdXYÂ�N(¿YV�M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdXDi�Ñ�¿YV#V ¾ O�Í Á�O�N(Z ÀdX2À�Ï�N(¿YV#ÏúÁYX�M�N(Z ÀdX@O�X�É2Z NPÇgÉ�V%W(Z ¾ O�h
N(Z ¾ VcÇ�O�W(V�M%O�Í[M<ÁYÍ[O�N(VcÉ@ÇwZ È�ÁYÍ NPO�XYV%ÀdÁ�ÇwÍ R2Á�ÇwZ XYÂ�N(¿YV�Ç(O�È�V�V#:�ÊYW(VcÇ(ÇwZ ÀdX�Ç%i&Ñ�¿YV%W(V�O�W(V�ÇwV ¾ V%WPO�Í
É�VcÇ(M<W(Z Ê�N(Z ÀdX�Ç#O�T$ÀdÁ�N�O�Á�N(ÀdÈ+O�N(Z[M�É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX � `�F�Ë8`�Ë * ��O�X�É�O�Í[ÇwÀ-ÇwÀ�Ï¥NaÎ�O�W(V�Ê�OdMPÒ�O�ÂdVcÇ
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O ¾ O�Z Í[O�TYÍ V � bYË 3��Ki 2UÀdÈ�V�Ê�OdMPÒ�O�ÂdVcÇ#ÊYW(V%ÊYW(À�M<VcÇ(Ç&N(¿YV2ÇwÀdÁYWPM<V�M<À�É�V�N(À�OdÉYÉ�N(¿YV�XYVcM<VcÇ(Ç(O�W(R
ÇaNPO�N(V%È�V%XfNPÇ�ÏúÀdWSM<ÀdÈ�ÊYÁ�N(Z XYÂ&N(¿YV>É�V%W(Z ¾ O�N(Z ¾ VcÇ%i8ÆgN(¿YV%W8Ê�OdMPÒ�O�ÂdVcÇ%Ë�Á�ÇwZ XYÂ3ÊYW(ÀdÂdWPO�È�È�Z XYÂ�Í[O�X�h
ÂdÁ�O�ÂdVcÇSN(¿�O�N�ÇwÁYÊYÊ$ÀdWwNgÀdÊ$V%WPO�N(ÀdW�À ¾ V%W(Í ÀfOdÉ�Z XYÂ�ËUZ È�ÊYÍ V%È�V%XfNgN(¿YV3É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX-OdÇgO�M<Í[OdÇ(Ç
Í Z TYWPO�W(R+Î�Z N(¿YÀdÁ�N�N(¿YV#XYV%VcÉ�ÏúÀdWgO�ÇwV%Ê�O�WPO�N(V�ÊYW(VcM<ÀdÈ�ÊYZ Í[O�N(Z ÀdXDi
Ñ�¿YV%W(V2O�W(V/Z XfN(V%W(VcÇaN(Z XYÂ�M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�O�Í�Z[Ç(ÇwÁYVcÇ�M<ÀdX�M<V%W(XYZ XYÂ@N(¿YV-Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdX®À�Ï

O�Á�N(ÀdÈ+O�N(Z[M�É�Z ��V%W(V%XfN(Z[O�N(Z ÀdXDi�Ñ�¿YV>MP¿�O�Z X�W(ÁYÍ VgM%O�X�T$V>Á�ÇwVcÉ�V%Z N(¿YV%WSZ X
%#��D)+ 7�DEB�ÀdW�5�7�����+ 7�DEB
È�À�É�V+ÀdW#Z X±ÇwÀdÈ�V<N(¿YZ XYÂ-T$V<NaÎ�V%V%XDi/Ñ�¿YV+Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdX�Z X ¾ ÀdÍ ¾ VcÇ#O/N(WPOdÉ�V%À �¯T$V<NaÎ�V%V%X
N(Z È�V�O�X�É@ÇwÊ�OdM<V�M<ÀdÈ�ÊYÍ V#:�Z NaRdi.;�X-N(¿YZ[Ç�O�WwN(Z[M<Í V#N(¿YV�ÏúÀdW(Î�O�WPÉ/È�À�É�V�O�Á�N(ÀdÈ+O�N(Z[M�É�Z ��V%W(V%XfN(Z h
O�N(Z ÀdX�Z[Ç&Á�ÇwVcÉ�i�;KN3Z[Ç#ÇwZ È�ÊYÍ V�O�X�É0�YNPÇ ¾ V%W(R-Î�V%Í Í
Z X�N(¿YZ[Ç#Ê�O�WwN(Z[M<ÁYÍ[O�W#O�ÊYÊYÍ Z[M%O�N(Z ÀdX�OdÇ�Î�Z Í Í
T$VcM<ÀdÈ�V#M<Í VcO�W�T$V%Í À�Î#i

;�X¯ÏúÀdW(Î�O�WPÉ±È�À�É�V-O�Á�N(ÀdÈ+O�N(Z[M2É�Z ��V%W(V%XfN(Z[O�N(Z ÀdXDËSZ X�ÇaN(VcOdÉ¯À�Ï&M<ÀdÈ�ÊYÁ�N(Z XYÂ�Î�Z N(¿ÃÇ(M%O�Í[O�W
¾ O�Í ÁYVcÇ%ËYÎ�V�M<ÀdÈ�ÊYÁ�N(V3Î�Z N(¿@O�Á�N(ÀdÈ+O�N(Z[M%O�Í Í R/É�Z ��V%W(V%XfN(Z[O�TYÍ V#XUÁYÈ�T$V%WPÇ�^�L 1 ,�e����MH����	��i�LgX
L 1 , M<ÀdX�ÇwZ[ÇaNPÇ�À�Ï�O ¾ O�Í ÁYV�O�X�É O ¾ VcM�N(ÀdW/À�Ï3Ê�O�WwN(Z[O�Í&É�V%W(Z ¾ O�N(Z ¾ VcÇ�À�Ï�O_ÏúÁYX�M�N(Z ÀdXÅO�N-O
ÂdZ ¾ V%X®Ê$ÀdZ XfNci9�Ã¿YV%XÃTYÁYZ Í[É�Z XYÂ±V#:�ÊYW(VcÇ(ÇwZ ÀdX�Ç�Î�Z N(¿"N(¿YVcÇwV-ÀdT�ÄaVcM�NPÇ%Ë�O�N�N(¿YV@Í VcO�Ï&Í V ¾ V%Í>À�Ï
N(¿YV�V#:�ÊYW(VcÇ(ÇwZ ÀdX/N(W(V%V���Z[ÇgV%Z N(¿YV%W&O ¾ O�W(Z[O�TYÍ V3ÀdW�O�M<ÀdX�ÇaNPO�XfNci�Ã¿YV%X�É�Z ��V%W(V%XfN(Z[O�N(Z XYÂ�Î�Z N(¿
W(VcÇwÊ$VcM�N>N(À�
 ¾ O�W(Z[O�TYÍ VcÇ%Ë$N(¿YV+É�V%W(Z ¾ O�N(Z ¾ V�À�Ï8N(¿YV ' N(¿ ¾ O�W(Z[O�TYÍ V�Z[Ç�W(V%ÊYW(VcÇwV%XfN(VcÉ@OdÇgN(¿YV ' N(¿
M%O�XYÀdXYZ[M%O�Í�ÁYXYZ N ¾ VcM�N(ÀdW�À�Ï&Í V%XYÂ�N(¿�
 O�X�É®N(¿YV�É�V%W(Z ¾ O�N(Z ¾ V-À�Ï#O_M<ÀdX�ÇaNPO�XfN�Î�Z N(¿;O 6%V%W(À
¾ VcM�N(ÀdWci > ÀdW+V#:YO�È�ÊYÍ VdËSÎ�¿YV%X"É�Z ��V%W(V%XfN(Z[O�N(Z XYÂ�Î�Z N(¿®W(VcÇwÊ$VcM�N�N(À�N(¿YW(V%V ¾ O�W(Z[O�TYÍ VcÇ EXHKD�H�
N(¿YV�M<ÀdX�ÇaNPO�XfN * i `43�Z[ÇgV#:�ÊYW(VcÇ(ÇwVcÉ/OdÇ�� * N `43�Hc^U0 H�0 H�0fe��SO�X�É/N(¿YV ¾ O�W(Z[O�TYÍ V.D/OdÇ��UD�Hc^U0 H%`MH�0fe��(i
QSÀdÈ�ÊYÁ�NPO�N(Z ÀdX/Î�Z N(¿/N(¿YVcÇwV#ÀdT�ÄaVcM�NPÇ�Á�N(Z Í Z[ÇwVcÇ�N(¿YV3MP¿�O�Z X2W(ÁYÍ V&À�Ï�É�V%W(Z ¾ O�N(Z ¾ VcÇ%i�� � 8�^���^��wewe����� � ` ��� L�� ��&� 8�^ ��e����� � `�� y ����}�� � �� � ��^��we����� � ` ����� ^ 3Ue

L>ÇgO�X-V#:YO�È�ÊYÍ VdË�M<ÀdX�ÇwZ[É�V%W�N(¿YV#NaÎ�À�h�É�V%W(Z ¾ O�N(Z ¾ V#M%OdÇwV&ÏúÀdW�ÏúÁYX�M�N(Z ÀdXAD),¯ÇwZ XD^!E Z e�i 2fNPO�WwN(Z XYÂÎ�Z N(¿��!D�Hc^U0 H%`�e���,�ÇwZ X �!EXHc^a`MH�0fe�� Z eSTUR�Ç(ÌfÁ�O�W(Z XYÂ E.Ë�Î�V&ÂdV<N!�!D�Hc^U0 H%`�e���,�ÇwZ X.^��!E Z Hc^ � EXH�0fe��we�iÑ�O�ÒUZ XYÂ+N(¿YV�ÇwZ XYV�ÂdZ ¾ VcÇ"�!D�Hc^U0 H%`�e��X,#��ÇwZ X.^!E Z eIHc^ � E>M<ÀfÇ%^!E Z eIH�0fe��>O�X�É ��X�O�Í Í R�N(¿YV�OdÉYÉ�Z N(Z ÀdXÎ�Z N(¿sD2ÂdZ ¾ VcÇ"�!D ,®ÇwZ X.^!E Z eIHc^ � E>M<ÀfÇ E Z eIH%`�e���i > ÀdW�XUÁYÈ�V%W(Z[M%O�Í�Î�ÀdW(Ò�Ë�N(¿YV�M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�Z[ÇXYÀ�N&É�ÀdXYV�ÇwRUÈ�T$ÀdÍ Z[M%O�Í Í RdË$WPO�N(¿YV%WgN(¿YV�OdM�N(Á�O�Í ¾ O�Í ÁYVcÇ>À�Ï8N(¿YV3ÏúÁYX�M�N(Z ÀdX�O�X�É-Z NPÇ&É�V%W(Z ¾ O�N(Z ¾ VcÇ
O�W(V�M%O�Í[M<ÁYÍ[O�N(VcÉ�O�X�É3ÊYW(ÀdÊ�O�ÂfO�N(VcÉ&N(¿YW(ÀdÁYÂd¿3N(¿YV�V#:�ÊYW(VcÇ(ÇwZ ÀdXDi f Z ¾ V%X?E�L � HKD�L 3>N(¿YV�Ç(O�È�V
V#:YO�È�ÊYÍ V&T$VcM<ÀdÈ�VcÇ� 3�Hc^U0 H%`�e���,±ÇwZ X.^�� � Hc^a`MH�0fe�� Z e^L � 3�Hc^U0 H%`�e��&,¯ÇwZ XD^�� 3�Hc^ 3�H�0fe��we\L� 3�Hc^U0 H%`�e���,��U0 N 0��db /�� Hc^a`MN bdb�F�`MH�0fe��8L � 3�N 0��db /�� Hc^a`MN bdb�F�`MH%`�e��IN
Ñ�¿YV�È�V<N(¿YÀ�É M%O�X;T$V�O�ÊYÊYÍ Z VcÉ"N(À"O�XUR®È+OdMP¿YZ XYV<h�M<ÀdÈ�ÊYÁ�NPO�TYÍ V@ÏúÁYX�M�N(Z ÀdXDi LgÍ Í�N(¿�O�N

Z[Ç#XYV%VcÉ�VcÉ�Z[Ç&N(À@M<À�É�V�N(¿YV�É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX�W(ÁYÍ VcÇ&ÏúÀdW3ÇwZ È�ÊYÍ V�ÏúÁYX�M�N(Z ÀdX�Ç�O�X�É�ÀdÊ$V%WPO�N(Z ÀdX�Ç%i
Ñ�¿YV%X±O�XUR@ÏúÁYX�M�N(Z ÀdX¯M<ÀdÈ�Ê$ÀfÇwVcÉ�À�Ï�N(¿YÀfÇwV�V%Í V%È�V%XfNPO�W(R@ÏúÁYX�M�N(Z ÀdX�Ç�M%O�X_T$V�É�Z ��V%W(V%XfN(Z[O�N(VcÉ
O�Á�N(ÀdÈ+O�N(Z[M%O�Í Í Rdi ;�X®Q-,., N(¿YZ[Ç3È�VcO�X�Ç#À ¾ V%W(Í ÀfOdÉ�Z XYÂ2M<ÀdÈ�È�ÀdX�ÏúÁYX�M�N(Z ÀdX�Ç�O�X�É�ÀdÊ$V%WPO�N(ÀdWPÇ
ÏúÀdW�ÀdT�ÄaVcM�NPÇ�É�VcÇ(M<W(Z T$VcÉ/O�T$À ¾ Vdi
Ñ�¿YV2ÏúÀdW(Î�O�WPÉ±È�À�É�V@O�Á�N(ÀdÈ+O�N(Z[M2É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX¯ÏúÀdW�M%O�Í[M<ÁYÍ[O�N(Z XYÂ�ÂdWPOdÉ�Z V%XfNPÇ+M%O�X®T$V

M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�O�Í Í R�ÁYX�O�NwN(WPOdM�N(Z ¾ VgZ Ï.O�ÊYÊYÍ Z VcÉ+TYÍ Z X�É�Í Rdi2;KÏDN(¿YV>ÂdWPOdÉ�Z V%XfNS¿�OdÇ��-V%Í V%È�V%XfNPÇ%ËdN(¿YV
M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX/È+O�R�W(VcÌfÁYZ W(V&ÁYÊ/N(À�ÀdWPÉ�V%W�À�Ï ��OdÇ�È�Á�MP¿/N(Z È�V3OdÇ�M<ÀdÈ�ÊYÁ�NPO�N(Z XYÂ�N(¿YV ¾ O�Í ÁYV
À�ÏSN(¿YV+Ç(O�È�V�V#:�ÊYW(VcÇ(ÇwZ ÀdXDi 1gÀ�Î�V ¾ V%WcË�Z X�N(¿YV�M%OdÇwV�À�Ï�Ê�O�WwN(Z[O�Í Í R@ÇwV%Ê�O�WPO�TYÍ V�ÏúÁYX�M�N(Z ÀdX�Ç�N(¿YV
ÏúÀdW(Î�O�WPÉ�È�À�É�V/M%O�X±T$V2O�ÊYÊYÍ Z VcÉ_V<Ð�M<Z V%XfN(Í Rdi ;KÏ>Î�V�M<ÀdX�ÇwZ[É�V%W�N(¿YV�È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX¯OdÇ�O
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Î�¿YÀdÍ VdËdZ N�È+O�R�¿�O ¾ V>ÌfÁYZ N(V>O#XUÁYÈ�T$V%WSÀ�Ï�Ê�O�WPO�È�V<N(V%WPÇ%Ë�TYÁ�NSN(¿YV>XUÁYÈ�T$V%WSÀ�Ï�Ê�O�WPO�È�V<N(V%WPÇ
À�Ï
N(¿YV&Z X�É�Z ¾ Z[É�Á�O�ÍDV%Í V%È�V%XfNPO�W(R+ÏúÁYX�M�N(Z ÀdX�Ç�Z[Ç�NaRUÊYZ[M%O�Í Í R�WPO�N(¿YV%W�Í À�ÎÅO�X�É�ÒUXYÀ�Î�X/T$V<ÏúÀdW(V%¿�O�X�É�i
> ÁYWwN(¿YV%W(È�ÀdW(VdË�É�Z ��V%W(V%XfN�V%Í V%È�V%XfNPO�W(R/ÏúÁYX�M�N(Z ÀdX�Ç&O�W(V3ÀdXYÍ R2W(V%Í[O�N(VcÉ ¾ Z[O�O�ÇwÁYÈ�È+O�N(Z ÀdX@V#:Uh
ÊYW(VcÇ(ÇwZ ÀdXDË�Î�¿YZ[MP¿-È�VcO�X�Ç�N(¿�O�N�O�Í[ÇwÀ�N(¿YV�É�V%W(Z ¾ O�N(Z ¾ VcÇ�O�W(V�ÄaÁ�ÇaN�ÇwÁYÈ�È�VcÉ/N(ÀdÂdV<N(¿YV%Wci�QSÀdX�ÇwV<h
ÌfÁYV%XfN(Í RdË.Î�V+Á�ÇwV�O�Á�N(ÀdÈ+O�N(Z[M+É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX�Z X±M<ÀdÈ�ÊYÁ�N(Z XYÂ2N(¿YV+Í À�M%O�Í8ÂdWPOdÉ�Z V%XfNPÇ&À�Ï�N(¿YV
V%Í V%È�V%XfNPO�W(R�ÏúÁYX�M�N(Z ÀdX�Ç�O�X�É+ÁYÊ�ÉYO�N(V>N(¿YV&M%O�Í[M<ÁYÍ[O�N(VcÉ ¾ O�Í ÁYVcÇ ¾ Z[O3Ê$ÀdZ XfN(V%WPÇ8N(À3N(¿YV&M<ÀdÈ�È�ÀdX
É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdWci
Ñ�¿YV�M<ÀdÈ�ÊYÁ�N(Z XYÂ-N(Z È�V�À�Ï�N(¿YV�Í À�M%O�Í8ÂdWPOdÉ�Z V%XfNPÇ3M%O�X_T$V�ÏúÁYWwN(¿YV%W�W(VcÉ�Á�M<VcÉ�i 4 R�Á�ÇwZ XYÂ

Q-,., N(V%È�ÊYÍ[O�N(VcÇ%Ë
È�À�É�V%WPO�N(V�ÇwZ 6%V�É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdWPÇ3À�Ï>L 1 ,>Ç�M%O�X±T$V�W(V%ÊYÍ[OdM<VcÉ�Î�Z N(¿
ÇwÊ$VcM<Z[O�ÍDÇwÊ�O�WPÇwV ¾ VcM�N(ÀdWPÇSN(À�RUZ V%Í[É ¾ V%W(R+V<Ð�M<Z V%XfN>M<À�É�V � `�0��Ki8Ñ�¿YZ[Ç�È�V<N(¿YÀ�É/Î�OdÇ�Á�N(Z Í Z[ÇwVcÉ/Z X
N(¿YV&N(VcÇaN�W(ÁYX�ÇgÉ�VcÇ(M<W(Z T$VcÉ�Z X-ÇwVcM�N(Z ÀdX=3�i 3�i
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Ñ�¿YV3È�À�É�V%Í.ÏúÁYX�M�N(Z ÀdX�Z[ÇgV ¾ O�Í Á�O�N(VcÉ-TUR2M%O�Í Í Z XYÂ+N(¿YV���<��=#�ÏúÁYX�M�N(Z ÀdX@À�Ï
N(¿YV3N(ÀdÊYÈ�ÀfÇaN�M<Í[OdÇ(Ç%Ë
Î�¿YZ[MP¿-Î�Z Í ÍDN(WPO ¾ V%WPÇwV#O�Í ÍDN(¿YV�M<ÀdXfNPO�Z XYVcÉ2È�À�É�V%Í[Ç>O�X�É-M%O�Í[M<ÁYÍ[O�N(V&N(¿YV%Z W�M<ÁYÈ�ÁYÍ[O�N(Z ¾ V ¾ O�Í ÁYVcÇ
O�N�O�ÂdZ ¾ V%X_Ê$ÀdZ XfNci±Ñ�¿YV2É�V%W(Z ¾ O�N(Z ¾ VcÇ�O�W(V/M<ÀdÈ�ÊYÁ�N(VcÉ¯ÇwZ È�ÁYÍ NPO�XYV%ÀdÁ�ÇwÍ R�Á�ÇwZ XYÂ�O�Á�N(ÀdÈ+O�N(Z[M
É�Z ��V%W(V%XfN(Z[O�N(Z ÀdXDi�Ñ�¿YV&É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdWSZ[ÇSÊ�OdÇ(ÇwVcÉ�OdÇSO3Ê�O�WPO�È�V<N(V%W8N(À3N(¿YV���<��=#�ÏúÁYX�M�N(Z ÀdXDi
> Z WPÇaN�N(¿YV&W(VcÇwÁYÍ N(Z XYÂ�É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdW�ÀdW�ÂdWPOdÉ�Z V%XfN�Z[Ç�Z XYZ N(Z[O�Í Z[ÇwVcÉ+N(À56%V%W(À�i ½ OdMP¿�V%Í V%È�V%X�h
NPO�W(R2ÏúÁYX�M�N(Z ÀdX�W(VcOdÉYÇ>N(¿YV ¾ O�Í ÁYVcÇ#O�X�É�Z XYZ N(Z[O�ÍSÉ�V%W(Z ¾ O�N(Z ¾ VcÇ�À�ÏSN(¿YV+Ê�O�WPO�È�V<N(V%WPÇ�^úÎ�Z N(¿�N(¿YV
?"��, <��=# B��#O�X�É ?"��,  "�$3�g <��2,�g <���ÏúÁYX�M�N(Z ÀdX�ÇPe�O�X�É�M<ÀdX�ÇaN(W(Á�M�NPÇ�L 1 ,>Ç�ÏúW(ÀdÈ N(¿YV%È2i ;KÏ�N(¿YV&V%Í V<h
È�V%XfNPO�W(R3ÏúÁYX�M�N(Z ÀdX+¿�OdÇ��/Ê�O�WPO�È�V<N(V%WPÇ%ËdL 1 ,>ÇS¿�O ¾ Z XYÂ���h�É�Z È�V%X�ÇwZ ÀdX�O�Í�É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdWPÇ
O�W(V�Á�ÇwVcÉ�i_Ñ�¿YV�È+O�N(¿YV%È+O�N(Z[M%O�Í�V#:�ÊYW(VcÇ(ÇwZ ÀdX_Z[Ç�N(¿YV%X±V ¾ O�Í Á�O�N(VcÉ±Á�ÇwZ XYÂ�L 1 ,>Ç�O�X�É_VcOdMP¿
V%Í V%È�V%XfNPO�W(R�ÏúÁYX�M�N(Z ÀdX@ÁYÊ�ÉYO�N(VcÇgN(¿YV�W(VcÇwÁYÍ N(Z XYÂ�É�V%W(Z ¾ O�N(Z ¾ V ¾ O�Í ÁYVcÇ�N(À�N(¿YV�OdM�N(Á�O�Í.ÂdWPOdÉ�Z V%XfN
¾ VcM�N(ÀdWci�Ñ�¿YZ[Ç�Z[Ç�OdM%M<ÀdÈ�ÊYÍ Z[Çw¿YVcÉ�Î�Z N(¿-O+M%O�Í Í�N(À;�.,.��37�  "�$3�g <��2,�g <��&��ÏúÁYX�M�N(Z ÀdX-É�V#��XYVcÉ/Z X/N(¿YV
�$# �$���$12,��$3 4 ���! "�$#�N(V%È�ÊYÍ[O�N(V_^�ÇwV%V > Z Â�i 3Ue�Ë8Î�¿YZ[MP¿¯OdÉYÉYÇ�N(¿YV2É�V%W(Z ¾ O�N(Z ¾ V ¾ O�Í ÁYVcÇ3N(À�N(¿YV
W(Z Âd¿fN�Ê$ÀfÇwZ N(Z ÀdX�Ç�À�Ï.N(¿YV#ÂdWPOdÉ�Z V%XfNci
L�Ï¥N(V%W�N(¿YV>Î�¿YÀdÍ VgÏúÁYX�M�N(Z ÀdX�N(W(V%V>¿�OdÇST$V%V%X�N(WPO ¾ V%WPÇwVcÉ�Ë�N(¿YV>ÏúÁYX�M�N(Z ÀdX ¾ O�Í ÁYV>Z[ÇSW(V<N(ÁYW(XYVcÉ

O�X�É�N(¿YV#ÂdWPOdÉ�Z V%XfN�Z[ÇgO ¾ O�Z Í[O�TYÍ V&OdÇ�N(¿YV3É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdW�Ê�OdÇ(ÇwVcÉ�N(À�N(¿YV	��<��=#fÏúÁYX�M�N(Z ÀdXDi
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�ÃZ N(¿/W(V%ÂfO�WPÉ�N(À�N(¿YV#M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�O�Í$V<Ð�M<Z V%X�M<R+N(¿YV&V ¾ O�Í Á�O�N(Z ÀdX�ÇaN(WPO�N(V%ÂdR+Z X�M<Í Á�É�VcÇ�O3ÏúV%Î
ÊYZ NwÏ�O�Í Í[Ç%i > Z WPÇaN(Í RdË�É�RUX�O�È�Z[MgTYZ X�É�Z XYÂ�Z[Ç�O�ÊYÊYÍ Z VcÉ+Z X�N(¿YV���<��=#�ÏúÁYX�M�N(Z ÀdX�Z X ¾ À�M%O�N(Z ÀdX�Ç%i�Ñ�¿YV%W(V
Z[Ç�O�X�Z XY¿YV%W(V%XfN8OdÉYÉ�Z N(Z ÀdX�O�Í�M<ÀfÇaN�Z X�O�M%O�Í ÍfN(À#O�É�RUX�O�È�Z[M%O�Í Í R#T$ÀdÁYX�É ¾ Z WwN(Á�O�ÍfÏúÁYX�M�N(Z ÀdX�M<ÀdÈ�h
Ê�O�W(VcÉ�Î�Z N(¿+O#ÇaNPO�N(Z[M%O�Í Í R3T$ÀdÁYX�É�ÏúÁYX�M�N(Z ÀdX � /��Ki > ÁYWwN(¿YV%W(È�ÀdW(V�É�RUX�O�È�Z[M�TYZ X�É�Z XYÂ#ÊYW(VcM<Í Á�É�VcÇ
N(¿YV�Á�ÇwV�À�Ï�Z XYÍ Z XYVcÉ�ÏúÁYX�M�N(Z ÀdX�Ç%i ;�XYÍ Z XYV�V#:�Ê�O�X�ÇwZ ÀdX_M%O�X±ÇwÊ$V%VcÉ�ÁYÊ�ÏúÁYX�M�N(Z ÀdX¯M%O�Í Í[Ç3O�X�É�Z[Ç
T$V%XYV#�$M<Z[O�ÍDÏúÀdW>ÇwÈ+O�Í ÍDÏúÁYX�M�N(Z ÀdX�Ç%i61gÀ�Î�V ¾ V%WcË�Z X2N(¿YZ[Ç>M%OdÇwV&N(¿YV�M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�O�Í.M<ÀfÇaNgÀ�Ï�N(¿YV
ÏúÁYX�M�N(Z ÀdX_M%O�Í Í
Z[Ç#ÊYW(ÀdT�O�TYÍ R@È�Z XYÀdW3M<ÀdÈ�Ê�O�W(VcÉ@N(À/N(¿YV�M<ÀfÇaN3O�W(Z[ÇwZ XYÂ�ÏúW(ÀdÈ�N(¿YV+V ¾ O�Í Á�O�N(Z ÀdX
À�Ï�N(¿YV�OdM�N(Á�O�ÍYÈ+O�N(¿YV%È+O�N(Z[M%O�ÍYÏúÀdW(È�ÁYÍ[O�VgÀ�Ï�N(¿YV>V%Í V%È�V%XfNPO�W(R3ÏúÁYX�M�N(Z ÀdX�Ç%ËfW(VcM%O�Í Í Z XYÂ#N(¿�O�N8N(¿YV
É�V%W(Z ¾ O�N(Z ¾ VcÇ�O�W(V3O�Í[ÇwÀ�M%O�Í[M<ÁYÍ[O�N(VcÉ/Z X2N(¿YV�Ç(O�È�V#ÏúÁYX�M�N(Z ÀdXDi>QSÀdX�ÇwZ[É�V%W(Z XYÂ�N(¿YZ[Ç%Ë�N(¿YV3W(V%Í[O�N(Z ¾ V
M<ÀfÇaN�À�Ï.N(¿YV3ÇwÍ Z Âd¿fN(Í R�ÇwÍ À�Î�V%W�ÏúÁYX�M�N(Z ÀdX-M%O�Í Í�Z[Ç�È�ÀfÇaN�Í Z ÒdV%Í R�Z X�ÇwZ ÂdXYZ �$M%O�XfN�Z X/N(¿YZ[ÇgM%OdÇwVdi

2UVcM<ÀdX�É�Í RdË$É�RUX�O�È�Z[M#TYZ X�É�Z XYÂ�Z[Ç>O�Í[ÇwÀ�O�ÊYÊYÍ Z VcÉ2T$V<NaÎ�V%V%X-Ê�O�WPO�È�V<N(V%WPÇ�Z X2N(¿YV-?"��, <��=# B��
O�X�É ?"��,  "�$3�g <��2,�g <��@ÏúÁYX�M�N(Z ÀdX�Ç%i ;�XÃN(¿YZ[Ç2M%OdÇwV-N(¿YV�V#:UN(WPO±M<ÀfÇaN/È+O�R®T$V�XYÀ�NPO�TYÍ VdiªÑ�¿YV
V ¾ O�Í Á�O�N(Z ÀdX�À�Ï�O�X�V%Í V%È�V%XfNPO�W(R-ÏúÁYX�M�N(Z ÀdX�¿�O ¾ Z XYÂ �®Ê�O�WPO�È�V<N(V%WPÇ�Î�ÀdÁYÍ[É�RUZ V%Í[É�O�N3Í VcOdÇaN;�
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¾ Z WwN(Á�O�ÍDÏúÁYX�M�N(Z ÀdX�M%O�Í Í[Ç�N(À�ÏúV<NPMP¿-N(¿YV�Ê�O�WPO�È�V<N(V%W ¾ O�Í ÁYVcÇ%i�Ñ�¿YV�XUÁYÈ�T$V%W�À�ÏSM%O�Í Í[ÇgZ[Ç>Í[O�W(ÂdV%W
Z Ï�É�V%Ê$V%X�É�V%XfN3Ê�O�WPO�È�V<N(V%WPÇ�O�W(V�Z X ¾ ÀdÍ ¾ VcÉ�i 1gÀ�Î�V ¾ V%WcË�Z X�È�À�É�V%Í2�YNwN(Z XYÂ2NPOdÇwÒ�Ç>N(¿YV�È�À�É�V%Í
ÏúÁYX�M�N(Z ÀdX�Z[Ç�V ¾ O�Í Á�O�N(VcÉ+W(V%Ê$VcO�N(VcÉ�Í R+O�N�ÇwV ¾ V%WPO�Í�Ê$ÀdZ XfNPÇ%ËUÎ�Z N(¿YÀdÁ�N�MP¿�O�XYÂdZ XYÂ3N(¿YV�Ê�O�WPO�È�V<N(V%W
¾ O�Í ÁYVcÇ%i"Ñ�O�ÒdV%X±N(¿YV2V#:YO�È�ÊYÍ V/ÏúW(ÀdÈ ,.-0/ ÇwÊ$VcM�N(W(ÀfÇ(M<ÀdÊURdË
N(¿YV-W(V%ÂdZ ÀdX±À�Ï&Z XfN(V%W(VcÇaN�È+O�R
M<ÀdXfNPO�Z X�N(¿YÀdÁ�Ç(O�X�ÉYÇ3À�ÏgÊ$ÀdZ XfNPÇ%i@Ñ�¿YV%W(V<ÏúÀdW(V+N(¿YV�Ê�O�WPO�È�V<N(V%W ¾ O�Í ÁYVcÇ�M%O�X_T$V/M%OdMP¿YVcÉ_O�X�É
ÀdXYÍ R-Î�¿YV%X�N(¿YV�Ê�O�WPO�È�V<N(V%W ¾ O�Í ÁYVcÇ#O�W(V�MP¿�O�XYÂdVcÉ�Ë�VcOdMP¿�V%Í V%È�V%XfNPO�W(R2ÏúÁYX�M�N(Z ÀdX�W(VcOdÉYÇ>N(¿YV
¾ O�Í ÁYVcÇ3O�X�É±É�V%W(Z ¾ O�N(Z ¾ VcÇ#Î�Z N(¿�N(¿YV ¾ Z WwN(Á�O�Í�?"��, <��=# B���O�X�É ?"��,  "�$3�g <��2,�g <��+ÏúÁYX�M�N(Z ÀdX�Ç�O�X�É
ÇaN(ÀdW(VcÇ8N(¿YV ¾ O�Í ÁYVcÇSN(À�Í À�M%O�Í�ÊYW(À�:�R ¾ O�W(Z[O�TYÍ VcÇ&^�L 1 ,>ÇPe�i �ÃZ N(¿/N(¿YZ[Ç�O�ÊYÊYW(ÀfOdMP¿+N(¿YV#W(V%Í[O�N(Z ¾ V
M<ÀfÇaN8À�Ï�W(V<N(W(Z V ¾ Z XYÂ�N(¿YVgÊ�O�WPO�È�V<N(V%W ¾ O�Í ÁYVcÇ ¾ Z[O ¾ Z WwN(Á�O�Í�ÏúÁYX�M�N(Z ÀdX�Ç8Z[Ç8À�Ï�Í Z NwN(Í V>M<ÀdX�ÇwVcÌfÁYV%X�M<Vdi
Ñ�¿YV�M%OdMP¿YZ XYÂ-Z[Ç3È+OdÉ�V+N(WPO�X�ÇwÊ�O�W(V%XfN#N(À-N(¿YV/M<Í Z V%XfN�M<À�É�V�TUR�È+O�Z XfNPO�Z XYZ XYÂ@O 8$O�Â@Z X�N(¿YV
N(ÀdÊYÈ�ÀfÇaN�M<Í[OdÇ(Ç8Z X�É�Z[M%O�N(Z XYÂ�Î�¿YV<N(¿YV%WSN(¿YV ¾ O�Í ÁYVcÇSZ X+N(¿YV�ÊYW(À�:�R ¾ O�W(Z[O�TYÍ VcÇSO�W(V ¾ O�Í Z[É+ÀdWSXYÀ�Nci
LgÍ[ÇwÀ�ËDN(¿YV+ÁYÊ�ÉYO�N(Z XYÂ@À�Ï�N(¿YV+Í À�M%O�Í
ÂdWPOdÉ�Z V%XfNPÇ�N(À2N(¿YV+ÂdÍ ÀdT�O�Í8É�V%W(Z ¾ O�N(Z ¾ V ¾ VcM�N(ÀdW&È�Á�ÇaN

T$V&V<Ð�M<Z V%XfNci8Ñ�¿YZ[Ç�Z[Ç�Z È�ÊYÍ V%È�V%XfN(VcÉ/Z X�N(¿YV	�$# �$���$12,��$3 4 ���! "�$#dN(V%È�ÊYÍ[O�N(V&TUR�È+O�Z XfNPO�Z XYZ XYÂ
O-È+O�ÊYÊYZ XYÂ@ÏúW(ÀdÈ VcOdMP¿_Í À�M%O�ÍSÊ�O�WPO�È�V<N(V%W�Z X�É�V#:�N(À�O�X±Z X�É�V#:_Z X_N(¿YV�ÂdÍ ÀdT�O�Í�É�V%W(Z ¾ O�N(Z ¾ V
¾ VcM�N(ÀdWci
Ñ�¿YVcÇwV&È+O�ÊYÊYZ XYÂfÇ�M%O�X2T$V3M<ÀdX�ÇaN(W(Á�M�N(VcÉ�ÊYW(Z ÀdW�N(À�N(¿YV ��WPÇaNgÈ�À�É�V%ÍDV ¾ O�Í Á�O�N(Z ÀdXDi2;�X
N(¿YZ[Ç�NPOdÇwÒ�N(¿YV�ÏúÁYX�M�N(Z ÀdX±N(W(V%V�È�Á�ÇaN�T$V�N(WPO ¾ V%WPÇwVcÉ�ÀdX�M<VdË
TYÁ�N�N(¿YZ[Ç�M%O�Á�ÇwVcÇ3XYÀ�V<Ð�M<Z V%X�M<R
ÊYW(ÀdTYÍ V%È+Ç%Ë8ÇwZ X�M<V�N(¿YV2Z X�É�Z[M<VcÇ�ÀdXYÍ R±MP¿�O�XYÂdV�Z ÏgN(¿YV2È�À�É�V%Í�ÏúÁYX�M�N(Z ÀdX"MP¿�O�XYÂdVcÇ%Ë
Zsi Vdi Ë8XYV%Î
M<ÀdÈ�Ê$ÀdXYV%XfN
ÏúÁYX�M�N(Z ÀdX�ÇSO�W(V�OdÉYÉ�VcÉ�ÀdW
W(V%È�À ¾ VcÉ�i�L�NSV ¾ O�Í Á�O�N(Z ÀdX�N(Z È�V�N(¿YVgÀdXYÍ R�OdÉYÉ�Z N(Z ÀdX�O�Í
M<ÀfÇaN�Z[Ç�O�X/V#:UN(WPO�Z X�É�Z W(VcM�N(Z ÀdX/ÏúÀdW�VcOdMP¿�Ê�O�WPO�È�V<N(V%Wci

2UÀdÈ�V�M<ÀfÇaN�È+O�R-O�Í[ÇwÀ/O�W(Z[ÇwV3Z ÏSN(¿YV�M<ÀdÈ�Ê$ÀfÇwZ N(V�È�À�É�V%Í[Ç�Z X@N(¿YV�ÏúÁYX�M�N(Z ÀdX�N(W(V%V�M<ÀdXfNPO�Z X
È+O�XUR�Í V ¾ V%Í[Çg^úVdi Â�idZ X�N(¿YV>L
Ñ + M<ÀdÈ�Ê$ÀdÁYX�É�e�i > W(ÀdÈ N(¿YV>M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�O�ÍYÊ$ÀdZ XfNSÀ�Ï ¾ Z V%Î#ËdZ N
Z[ÇSXYÀ�N�XYVcM<VcÇ(Ç(O�W(R3N(À�N(WPO ¾ V%WPÇwVgO�Í Í�M<ÀdÈ�Ê$ÀfÇwZ N(VgÏúÁYX�M�N(Z ÀdX�Ç�É�ÁYW(Z XYÂ3N(¿YV�V ¾ O�Í Á�O�N(Z ÀdXDËUWPO�N(¿YV%WSZ N
Z[Ç>ÇwÁ�Ð�M<Z V%XfNgN(À/M%O�Í ÍDN(¿YV3V ¾ O�Í Á�O�N(Z ÀdX2ÏúÁYX�M�N(Z ÀdX�Ç>À�Ï�N(¿YV�V%Í V%È�V%XfNPO�W(R�È�À�É�V%Í[Ç�É�Z W(VcM�N(Í R2O�X�É
Ç(O ¾ V�N(¿YV/M<ÀfÇaN3À�ÏgO2ÏúV%Î ¾ Z WwN(Á�O�Í�M%O�Í Í[Ç%i-Ñ�¿YZ[Ç3Z[Ç3VcOdÇwR@N(À@Z È�ÊYÍ V%È�V%XfN�TUR�È+O�Z XfNPO�Z XYZ XYÂ�O
ÇwV%Ê�O�WPO�N(VgÍ Z[ÇaN�À�Ï�N(¿YV�Í VcO�Ï.XYÀ�É�VcÇSZ X�N(¿YV�,.��/ ���! "�$#dM<Í[OdÇ(Ç%ËfÎ�¿YZ[MP¿�Î�V�É�Z[É�Z X�N(¿YV>N(VcÇaN�W(ÁYX�Ç%i
� ��� ?5!#� $ &���� �

Ñ.À�OdÇ(ÇwVcÇ(Ç3N(¿YV2V<Ð�M<Z V%X�M<R_À�ÏgN(¿YV2È�À�É�V%Í�ÇwÀdÈ�V�N(VcÇaN�W(ÁYX�Ç�Î�V%W(V/Ê$V%WwÏúÀdW(È�VcÉ�i±L>Ç�O@N(VcÇaN
M%OdÇwVdË�Î�V�Á�ÇwVcÉ@ÏúÀdW(È�ÁYÍ[O�V3ÏúW(ÀdÈ N(¿YVA,.-0/ªM%OdÇwV�M<ÀdX�ÇwZ[ÇaN(Z XYÂ/À�Ï>`�0/M<ÀdÈ�Ê$ÀdXYV%XfN�ÏúÁYX�M�N(Z ÀdX�Ç
¿�O ¾ Z XYÂ � 3+OdÉ�ÄaÁ�ÇaNPO�TYÍ V#Ê�O�WPO�È�V<N(V%WPÇ�O�Í N(ÀdÂdV<N(¿YV%Wci > Z ¾ V3É�Z ��V%W(V%XfN>O�Í N(V%W(X�O�N(Z ¾ VcÇ�N(À+Ê$V%WwÏúÀdW(È
N(¿YV&ÏúÁYX�M�N(Z ÀdX-O�X�É/É�V%W(Z ¾ O�N(Z ¾ V#M<ÀdÈ�ÊYÁ�NPO�N(Z ÀdX�Ç�Î�V%W(V&ÊYW(ÀdÂdWPO�È�È�VcÉ&B
`di�LÅNPO�Z Í ÀdW(VcÉ�Í À�Î�hKÍ V ¾ V%Í.Q8h�M<À�É�V&Î�Z N(¿-O�X�O�Í RfN(Z[M%O�Í�É�V%W(Z ¾ O�N(Z ¾ VcÇ%i
� i�Ñ�¿YV#ÊYW(VcÇwV%XfN(VcÉ-Æ#Æ È�À�É�V%Í�Î�Z N(¿-O�X�O�Í RfN(Z[M%O�ÍDÉ�V%W(Z ¾ O�N(Z ¾ VcÇ%i* i�Ñ�¿YV�Æ#Æ È�À�É�V%Í�Î�Z N(¿-O�Á�N(ÀdÈ+O�N(Z[M#É�Z ��V%W(V%XfN(Z[O�N(Z ÀdXDi
3�i�L¬ÇaN(WPO�Z Âd¿fNwÏúÀdW(Î�O�WPÉ/Æ#Æ Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdXDË�Î�Z N(¿YÀdÁ�N>O�XUR�M%OdMP¿YZ XYÂ�i
F�i�L Í À�Î�hKÍ V ¾ V%Í�Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdX®À�ÏgN(¿YV/ÏúÁYX�M�N(Z ÀdX"Î�Z N(¿ ��XYZ N(V-É�Z ��V%W(V%X�M<V ¾ O�Í ÁYV2O�Ê�h
ÊYW(À�:�Z È+O�N(Z ÀdX�Ç�À�Ï�N(¿YV#É�V%W(Z ¾ O�N(Z ¾ VcÇ%i

;�X�N(¿YV+NPO�Z Í ÀdW(VcÉ�Í À�Î�hKÍ V ¾ V%Í
Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdXDË.N(¿YV�È�À�É�V%Í
ÏúÁYX�M�N(Z ÀdX_Î�OdÇ�N(À�NPO�Í Í R0�+:�VcÉ_O�N
É�VcÇwZ ÂdX�N(Z È�VdË�ÇwÀ+O�XUR�MP¿�O�XYÂdV&Z X/N(¿YV&ÏúÁYX�M�N(Z ÀdX-W(VcÌfÁYZ W(VcÇ�MP¿�O�XYÂdVcÇ�Z X/N(¿YV�M<À�É�Vdi8Ñ�¿YV3M<À�É�V
Î�OdÇ.¿�O�X�ÉUhKÀdÊ�N(Z È�Z[ÇwVcÉ3N(À#O>W(VcOdÇwÀdX�O�TYÍ VSÍ V ¾ V%Í�^úXYÀ�N
È+O�ÒUZ XYÂ&O�XUR#ÊYW(À�M<VcÇ(ÇwÀdW�ÇwÊ$VcM<Z �$MSN(W(Z[MPÒ�ÇPe�i
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;�È�ÊYÍ V%È�V%XfNPO�N(Z ÀdX /�V%Í[O�N(Z ¾ V�N(Z È�V
`di
Ñ�O�Z Í ÀdW(VcÉ�Í À�Î Í V ¾ V%Í�Q8h�M<À�É�V `di 0M0
� iSÆ#Æ È�À�É�V%ÍDÎ�Z N(¿-O�X�O�Í RfN(Z[M%O�Í�É�V%W(Z ¾ O�N(Z ¾ VcÇ `di 0 /* iSÆ#Æ È�À�É�V%ÍDÎ�Z N(¿-O�Á�N(ÀdÈ+O�N(Z[M&É�Z ��V%W(V%XfN(Z[O�N(Z ÀdX `di � b
3�i�2fN(WPO�Z Âd¿fNwÏúÀdW(Î�O�WPÉ/Æ#Æ Z È�ÊYÍ V%È�V%XfNPO�N(Z ÀdX � i 3 a
F�i01>Z ¾ Z[É�VcÉ2É�Z ��V%W(V%X�M<V3O�ÊYÊYW(À�:�Z È+O�N(Z ÀdX�Ç `��Yi F �

Ñ�O�TYÍ V&`MB /�V%Í[O�N(Z ¾ V�V ¾ O�Í Á�O�N(Z ÀdX�N(Z È�VcÇ
À�Ï�N(¿YVgÉ�Z ��V%W(V%XfN8È�V<N(¿YÀ�ÉYÇ�ÏúÀdW8M<ÀdÈ�ÊYÁ�N(Z XYÂ&N(¿YV ¾ O�Í ÁYV
O�X�É/É�V%W(Z ¾ O�N(Z ¾ VcÇ�À�Ï.N(¿YV
,.-0/ÅÈ�À�É�V%Ísi

LgÍ ÍDÇwÁYT$V#:�ÊYW(VcÇ(ÇwZ ÀdX�Ç�Î�V%W(V#M%O�Í[M<ÁYÍ[O�N(VcÉ�ÀdXYÍ R�ÀdX�M<V#O�X�É/O�Í Í�W(V%Í[O�N(Z ÀdX�Ç�T$V<NaÎ�V%V%X/Ê�O�WPO�È�V<N(V%WPÇ
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·�6 µSÍ|´5²KÎB°SµS6<�+ÑS²KÈ�ÑQÈ�²K¶�6 µ�6 ´BÈ`6 ·�¸S¹ ²�·�²�µ+´B*D´56 0,µ¡ÐQÆ`²�3�´B*.6 µ�´5²KÎB°SµS6HÎ�*.¹\¶�²�´B*.6 ¹HÈ`°Q*e4,²�»2²�²�µ
0,·�6 ´�´5²K¶�Åv350,· ´5°S²$¸S35²KÈ�²�µ+´5²K¶�Î�0�¶�²fÅv0,3�Î�¹H*.356 ´=¼,Ð
¯�0$»2²�Í,6 µ�ÃI6 ´5°¡Â+È�0,·�²I¸Q*.3�´BÈ�0.Å2´5°S²�»S6 µQ¶�²�3`¹ 6 »S3B*.35¼�Î�*.µSµS0.´�»2²�ÃI356 ´�´5²�µ�Í,²�µS²�356HÎ�*.¹ ¹ ¼

ÃI6 ´5°$35²KÈ�¸2²KÎl´¡´50I´5°S²�¹ ²�µSÍ.´5°$0.Å/´5°S²�´B*.35Í,²�´8ÅvÑSµQÎl´56 0,µ$¸Q*.3B*.·�²�´5²�3¡¹ 6HÈ=´KÐ Ý È�²�´�0.Å/´5²�·�¸S¹H*D´5²KÈ
*.35²$35²�¸2²K*D´5²K¶
ÃI6 ´5°ÊÈ�¹ 6 Í,°+´�·�0�¶�6 ë2Î�*D´56 0,µQÈIÅv0,3�²K*,ÎB°�È�ÑS¸S¸20,3�´5²K¶�*.35Í,ÑS·�²�µ+´�¹ 6HÈ=´�¹ ²�µSÍ.´5°¡Ð
Ý Í,35²K*D´I¶�²K*.¹¡0.Å�´5°S6HÈI35²�¸2²�´56 ´56 0,µ�Î�*.µ�»2²|*e4,0,6H¶�²K¶�ÑQÈ�6 µSÍ
Ö^ÓKæ\é ÛlÜ +

� CED�/T �POEQ![
¯±°S²�»S6 µQ¶�²�3�¹ 6 »S3B*.35¼ÊÑQÈ�²KÈ�*�È�²�´�0.ÅI´5²�·�¸S¹H*D´5²KÈ�Î�0,·�¸S356HÈ�6 µSÍÊ*
´5ÑS¸S¹ ²
*.»QÈ=´53B*,Îl´56 0,µ�¿ øKÁbÐ
¯±°S²KÈ�²�´5²�·�¸S¹H*D´5²�¶�²�ëQµS6 ´56 0,µQÈ|*.35²�3B*D´5°S²�3$6 µ+´5356HÎ�*D´5²�*.µQ¶êµS0.´|¸S35²KÈ�²�µ+´5²K¶ê°S²�35²,Ð¡ã�²�4,²�3�Ë
´5°S²�¹ ²KÈ5È�Â�´5°S²�6 3IÑQÈ5*.Í,²f6HÈ±6 µ+´5ÑS6 ´56 4,²,Ð
¯±°S²�´5ÑS¸S¹ ²�´5²�·�¸S¹H*D´5²�6HÈ�»Q*,È�6HÎ�*.¹ ¹ ¼�*�Í,²�µS²�3B*.¹ 6HÈ5*D´56 0,µ�0.Å�´5°S²�¸Q*.6 3�´5²�·�¸S¹H*D´5²�6 µÊ´5°S²

È=´B*.µQ¶S*.3B¶�¹ 6 »S3B*.35¼,Ð��b´|Î�*.µ�»2²�6 µQÈ=´B*.µ+´56H*D´5²K¶�´50
Î�0,µ+´B*.6 µÊ*.µê*.35»S6 ´53B*.35¼�µ/ÑS·�»2²�3�½vÑS¸Ê´50
È�0,·�²�¸S35²K¶�²�ëQµS²K¶�¹ 6 ·�6 ´l¾`0.Å¡²�¹ ²�·�²�µ+´BÈ�0.Å�*.35»S6 ´53B*.35¼|´=¼/¸2²KÈ�Ð���Ð ÍQÐ Â ���
�
� ��7�� ����%�-1��3E� ��,K% � 9
6HÈI*�4D*.¹ 6H¶�´5ÑS¸S¹ ²f´=¼/¸2²,ÂQÎ�0,3535²KÈ�¸20,µQ¶�6 µSÍ|´50�*�Î�¹H*,È5È±°Q*e4/6 µSÍ�´5°S35²�²$·�²�·�»2²�3I4D*.356H*.»S¹ ²KÈ�0.Å
´=¼/¸2²KÈ � ��� Â -1��3E� ��, *.µQ¶!�IÐ Ý È@6HÈ@´5°S²±Î�*,È�²�0.Å2È=´B*.µQ¶S*.3B¶$¸Q*.6 3BÈ�Â�´5ÑS¸S¹ ²KÈ�Î�*.µ�»2²IÎ�0,µQÈ=´535ÑQÎl´5²K¶
¶�6 35²KÎl´5¹ ¼�0,3IÑQÈ�6 µSÍ '�! ��� ���
�
� � ½yÎlÅ=Ð '�! ��� �2!�� 3 ¾�°S²�¹ ¸2²�3±´5²�·�¸S¹H*D´5²KÈ�
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¯±°S²�²�¹ ²�·�²�µ+´BÈ�Î�*.µ$»2²�*,Î�Î�²KÈ5È�²K¶�6 µ�*IÍ,²�µS²�356HÎ�Åy*,È�°S6 0,µfÃI6 ´5°$´5°S²�È�¼/µ+´B*Dß ,��+�+7�� 9 "4��) Â
ÃI°S²�35² � 6HÈ�È�0,·�²�´5ÑS¸S¹ ²�*.µQ¶ � 6HÈ�*.µá6 µ+´5²�Í,3B*.¹±Î�0,µQÈ=´B*.µ+´�È=´B*D´56 µSÍÊ´5°S²
6 µQ¶�²�ßá0.Å�´5°S²
²�¹ ²�·�²�µ+´KÐ.¯±°S² ,��+� ÅvÑSµQÎl´56 0,µ�´5²�·�¸S¹H*D´5²±6HÈ�*�ÖEÛ ��æ\é äDÖEÛ ��Û�ÖEä5æ\ç5Ø �.ç5ä�� ¿ �DÁbÂDÃI°S6HÎB°�35²KÈ�0,¹ 4,²KÈ
*�35²�Åv²�35²�µQÎ�²�´50�´5°S²$Í,6 4,²�µ�²�¹ ²�·�²�µ+´�0.Å�*�´5ÑS¸S¹ ²|*D´�Î�0,·�¸S6 ¹ ²f´56 ·�²,Ð
¯±°S²�´=¼/¸2²KÈ�0.Å�´5°S²
´5ÑS¸S¹ ²�²�¹ ²�·�²�µ+´BÈ�Î�*.µâ»2²�²�ß�¸S35²KÈ5È�²K¶áÍ,²�µS²�356HÎ�*.¹ ¹ ¼�*,È�Ã�²�¹ ¹#�´5°S²

²�ß�¸S35²KÈ5È�6 0,µ ���
�
� � ��� ��'0�����+7��L%��$9(O O � �
��� Í,6 4,²KÈ�´5°S²�´=¼/¸2²�0.Å�´5°S² � ´5°Þ²�¹ ²�·�²�µ+´�0.Å$*
´5ÑS¸S¹ ²�´=¼/¸2² � Ð¡¯±°S6HÈ�²�ß�¸S35²KÈ5È�6 0,µ�6HÈf*�-/6 µQ¶�0.Å�*ÊÖ#�5æQÛIÒBÓ�Ô\Õ�Ö^×yØDÔ�Åv350,·�´5°S²�Î�0,µQÈ=´B*.µ+´ �
*.µQ¶�´=¼/¸2² � ´50�´5°S²$²�¹ ²�·�²�µ+´I´=¼/¸2²,Ð
¯±°S²�6 ·�¸S¹ ²�·�²�µ+´B*D´56 0,µê6HÈ$»Q*,È�²K¶�0,µ�Î�0,·�¸S6 ¹ ²�´56 ·�²�¹ 6HÈ=´BÈ�¿ ùSÂ�À��DÁbÂ8ÃI°S6HÎB°�*.35²�35²KÎ�ÑS3�Ë

È�6 4,²�¹ ¼�6 µQÈ=´B*.µ+´56H*D´5²K¶�´5²�·�¸S¹H*D´5²KÈ�Ð8Æ`0,µQÈ�6H¶�²�3KÂ�Åv0,3�²�ßS*.·�¸S¹ ²,ÂQ°S0DÃ£´5°S² �2!�� 3 6 µQÈ=´B*.µ+´56H*D´56 0,µ
�2!�� 387�� ����%��2!�� 387 -1��3E� ��,K%��2!�� 387 � %���� � 9 9 9 Î�0,ÑS¹H¶�35²�¸S35²KÈ�²�µ+´�´5°S²�¸S35²KÎ�²K¶�6 µSÍ$´5ÑS¸S¹ ²,Ð/¯±°S²
Î�0,·�¸S6 ¹ ²f´56 ·�²|¹ 6HÈ=´BÈI6 µ
´5°S²�(±º�*.35²|È=´535ÑQÎl´5ÑS3B*.¹ ¹ ¼�È�6 ·�6 ¹H*.3KÂS»SÑ�´I´5°S²�¼
*.35²fµS0.´�»Q*,È�²K¶�0,µ
´5°S² �2!�� 3 ´5²�·�¸S¹H*D´5²,Ð

� C'B�!�LQSNPHEJLK5R�TLJLU=VWHEX�J5VWQ�� �POEM�VWQ![
¯±°S² ��� �2� ÅvÑSµQÎl´56 0,µ�´5²�·�¸S¹H*D´5²KÈ�¶�²�ëQµS²Ê´5°S²Ê»S6 µQ¶�6 µSÍá6 µ+´5²�3�Åy*,Î�²,Ð±¯±°S²�¼Þ*.35²�35²�¸2²K*D´5²K¶
Åv0,3f²K*,ÎB°Ê*.35Í,ÑS·�²�µ+´�¹ 6HÈ=´f¹ ²�µSÍ.´5°¡Ð¡íS0,3�²�ßS*.·�¸S¹ ²,Â2´5°S²�Åv0,ÑS3�ËE*.35Í,ÑS·�²�µ+´ ��� �2� ÅvÑSµQÎl´56 0,µê6HÈ
¶�²�ëQµS²K¶
*,È�

�1��'(�
� !��1�R7$62� !�-.-��J!�3<,��+��%�62� !�-.- � �
%�62� !�-.- � CB%�62� !�-.- � ��9
� �
� � ���/��� �2����387��J!�3<,��+��%!�B%����
�
� ��7 � �
% � CB% � ��9 9
��� �2�B"��J!�3<,��+�I?D�
��%�6+����-1� � � � !!�
%�6+����-1� � C � !2CB%�6+����-1� � � � ! �
)$M

3<�+���
3#� ��� �2����387��J!�3<,��+��%!�B%
���
�
� ��7 � �
% � CB% � ��9 9
"@?D�
��%;'�! ��� ���
�
� ��"#!!�
%�!2CB%�! �
).)+*

Q�*

¯±°S²KÈ�²$ÅvÑSµQÎl´56 0,µQÈ�Í,350,ÑS¸�´5°S²�*,Îl´5ÑQ*.¹�*.35Í,ÑS·�²�µ+´BÈ±´50�´5°S²$´B*.35Í,²�´IÅvÑSµQÎl´56 0,µ�6 µ+´50�*�´5ÑS¸S¹ ²
*.µQ¶�Î�35²K*D´5²�*�»S6 µQ¶�²�3�0,»�à=²KÎl´KÐ@¯±°S²�35²�*.35²�´=Ã�0�0D4,²�35¹ 0+*,¶�²K¶ ��� �2� ÅvÑSµQÎl´56 0,µ�´5²�·�¸S¹H*D´5²KÈ
Åv0,3$²K*,ÎB°ê*.35Í,ÑS·�²�µ+´f¹ 6HÈ=´|¹ ²�µSÍ.´5°ê»2²KÎ�*.ÑQÈ�²�µS0,µQÎ�0,µQÈ=´f´B*.35Í,²�´f·�²�·�»2²�3fÅvÑSµQÎl´56 0,µQÈ$·�ÑQÈ=´
»2²$°Q*.µQ¶�¹ ²K¶
¶�6 �\²�35²�µ+´5¹ ¼,Ð

� C� FIHEJLKLQ � X�N�ZWQ!U=VW[
Ý µâ6 ·�¸20,3�´B*.µ+´�Í,0+*.¹�6 µá´5°S²�¶�²KÈ�6 Í,µá0.Å�´5°S²S(±º£Ã±*,È�´50ê·�6 µS6 ·�6HÈ�²�´5°S²�Î�0�¶�²�35²�¸2²�´56 Ë
´56 0,µ¡ÐS¯±°S6HÈ�°Q*,È±Î�0,µQÈ�6H¶�²�3B*.»S¹ ¼�6 ·�¸Q*,Îl´5²K¶�´5°S²$È=´535ÑQÎl´5ÑS35²�0.Å¡´5°S²f»S6 µQ¶�²�3IÎ�¹H*,È5È�²KÈ�Ð!(�6 µQ¶�²�3
0,»�à=²KÎl´BÈ�*.35²�6 µQÈ=´B*.µQÎ�²KÈ`0.Å�Î�¹H*,È5È�´=¼/¸2²KÈ�´5°Q*D´�ëS´±6 µ�´5°S²�Åv0,ÑS3�Ëb¹ ²�4,²�¹2Î�¹H*,È5È`°S6 ²�3B*.3BÎB°/¼�6 ¹ ¹ ÑQÈ=Ë
´53B*D´5²K¶
6 µÊí@6 ÍQÐ�À,Ð��`*,ÎB°
¹ ²�4,²�¹�6 µ�´5°S²�°S6 ²�3B*.3BÎB°/¼�²�µQÎ�*.¸QÈ�ÑS¹H*D´5²KÈ�È�0,·�²f´B*,È�-�0,3�´5°S0,Í,0,µQ*.¹
´50�´5°S²�´B*,È�-�Èf6 µê´5°S²�0.´5°S²�3$¹ ²�4,²�¹HÈ�Ð¡¯±°S6HÈf35²K¶�ÑQÎ�²KÈ�´5°S²�*.·�0,ÑSµ+´$0.Å±¸Q*.3�´56H*.¹�È�¸2²KÎ�6H*.¹ 6HÈ5*DË
´56 0,µQÈ�Â+È�6 µQÎ�²I0,µS¹ ¼�0,µS²�¸S350,¸2²�3�´=¼|·�ÑQÈ=´`»2²I´B*.-,²�µ�6 µ+´50�Î�0,µQÈ�6H¶�²�3B*D´56 0,µ�*D´`*f´56 ·�²,Ð��b´�*.¹HÈ�0
*e4,0,6H¶SÈ$´5°S²�µS²�²K¶�´50Ê35²�¸2²K*D´�´5°S²�·�²�·�»2²�3�*.µQ¶�´=¼/¸2²
¶�²�ëQµS6 ´56 0,µQÈ�ÃI°S6HÎB°â*.35²�Í,²�µS²�356HÎ
ÃI6 ´5°
35²KÈ�¸2²KÎl´±´50�´5°S²|*.35Í,ÑS·�²�µ+´±¹ 6HÈ=´�¹ ²�µSÍ.´5°¡Ð

/M�����Q�V R�TLJLU=VWHEX�J ¯±°S²|»Q*,È�²�Î�¹H*,È5È �.!�3<,��+� ?D�
�26�� � ��� 6HÈ�*�Í,²�µS²�3B*.¹ 6HÈ5*D´56 0,µ�0.Å�´5°S²�³�¯Iº
´5²�·�¸S¹H*D´5²KÈ �
�2!�3 � ?D�
�26�� � ��� *.µQ¶ ��� �2!�3 � ?D�
�26�� � ��� 
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�b´`Î�0,µ+´B*.6 µQÈ�´=¼/¸2²�¶�²�ëQµS6 ´56 0,µQÈ�ÃI°S6HÎB°�È�¸2²KÎ�6 Åv¼|´5°S²I*.35Í,ÑS·�²�µ+´�´=¼/¸2²KÈ�*.µQ¶|´5°S²I35²KÈ�ÑS¹ ´�´=¼/¸2²
0.Å8´5°S²�´B*.35Í,²�´�ÅvÑSµQÎl´56 0,µ¡Ð/¯±°S²KÈ�²�´=¼/¸2²�¶�²�ëQµS6 ´56 0,µQÈ`*.35²�µS²KÎ�²KÈ5È5*.35¼�6 µ�4D*.356 0,ÑQÈ�´=¼/¸2²�ÅvÑSµQÎlË
´56 0,µQÈf¸S35²KÈ�²�µ+´5²K¶Ê»2²�¹ 0DÃ$Ð¡¯±°S²�È5*.·�²�´5²�·�¸S¹H*D´5²�Î�0D4,²�3BÈ�*.¹ ¹�´B*.35Í,²�´�ÅvÑSµQÎl´56 0,µ�*.35Í,ÑS·�²�µ+´
¹ ²�µSÍ.´5°QÈ�Â,È�6 µQÎ�²I´5°S²±´5²�·�¸S¹H*D´5²�6HÈ�6 µQÈ=´B*.µ+´56H*D´5²K¶�ÃI6 ´5°�� 3<,�- È�ÑS»QÈ=´56 ´5Ñ�´5²K¶�»/¼�*�´5ÑS¸S¹ ²I´=¼/¸2²,Ð

� TLJLU=VWHEX�J M9KLM �LVWX � [ ¯±°S²�¸SÑS35¸20+È�²�0.Å8´5°S²�ÅvÑSµQÎl´56 0,µ�*,¶S*.¸�´50,3BÈ�6HÈ�´50�ÑSµS6 Åv¼�´5°S²�ÅvÑSµQÎlË
´56 0,µ�6 µ/4,0�Î�*D´56 0,µ�È�¼/µ+´B*Dß$Åv0,3�¶�6 �\²�35²�µ+´�´=¼/¸2²KÈ�0.ÅQÅvÑSµQÎl´56 0,µQÈ�Ð.íS0,3�²K*,ÎB°�*.35Í,ÑS·�²�µ+´�¹ ²�µSÍ.´5°¡Â
´5°S²�35²f*.35²�Åv0,ÑS3IÈ�¸2²KÎ�6H*.¹ 6HÈ5*D´56 0,µQÈ`0.Å¡´5°S² ?D�
�26�� � ��� !2�
!
���1��3 ´5²�·�¸S¹H*D´5²,Ð�¯±°S²�¼�Î�0D4,²�3�Î�0,µQÈ=´
*.µQ¶ÊµS0,µQÎ�0,µQÈ=´$·�²�·�»2²�3fÅvÑSµQÎl´56 0,µQÈ�Â8µS0,µS·�²�·�»2²�3fÅvÑSµQÎl´56 0,µQÈ$*.µQ¶Ê0.´5°S²�3fÅvÑSµQÎl´56 0,µ�0,»�Ë
à=²KÎl´BÈ�Ð

�`*,ÎB°�È�¸2²KÎ�6H*.¹ 6HÈ5*D´56 0,µ�Î�0,µ+´B*.6 µQÈ�*.µ�*.¸S¸S350,¸S356H*D´5²�¹ ¼$´=¼/¸2²K¶�¶S*D´B*$·�²�·�»2²�3�Åv0,3`È=´50,356 µSÍ
´5°S²�´B*.35Í,²�´�ÅvÑSµQÎl´56 0,µâ0,»�à=²KÎl´�*.µQ¶â¶�²�ëQµS²KÈ�´5°S² !
�
�
� � ÅvÑSµQÎl´56 0,µ¡Â�ÃI°S6HÎB°á¸S350D4/6H¶�²KÈ�´5°S²
ÑSµS6 Åv0,35· Î�*.¹ ¹�È�¼/µ+´B*Dß8Ð Ý µS0.´5°S²�3|´B*,È�-ê0.Å±´5°S²�ÅvÑSµQÎl´56 0,µá*,¶S*.¸�´50,3$´5²�·�¸S¹H*D´5²KÈ|6HÈ$´50Ê¶�²�Ë
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»S6 µQ¶�6 µSÍ�Ã±*,È�µS0.´±¶�²KÈ5Î�356 »2²K¶8Ð/¯±°S²I´=¼/¸2²�ÅvÑSµQÎl´56 0,µQÈ`Ã�²�35²�µS0.´±È�°S0DÃIµ�6 µ�¶�²�´B*.6 ¹^Ð���0DÃâ´50
*,ÎB°S6 ²�4,²$Î�0,·�¸Q*D´56 »S6 ¹ 6 ´=¼�ÃI6 ´5°Ê³�¯Iº�ÅvÑSµQÎl´56 0,µ�0,»�à=²KÎl´BÈI0,3�²�µQÈ�ÑS35²|Î�0,3535²KÎl´IÑQÈ5*.Í,²$0.Å@Åv35²�²
*.35Í,ÑS·�²�µ+´BÈ�Ã�²�35²�µS0.´f*,¶S¶�35²KÈ5È�²K¶
²�6 ´5°S²�3KÐ�Æ`35ÑQÎ�6H*.¹¡´5²KÎB°SµS6<�+ÑS²KÈ�Åv0,3f*e4,0,6H¶�6 µSÍ�35²�Åv²�35²�µQÎ�²
´50�35²�Åv²�35²�µQÎ�²
È�6 ´5ÑQ*D´56 0,µQÈ�6 µÞ»S6 µQ¶�²�3�6 µQÈ=´B*.µ+´56H*D´56 0,µQÈ�Ã�²�35²
µS0.´�²�ß�¸S¹H*.6 µS²K¶8Ð`ã�²�4,²�3�´5°S²�Ë
¹ ²KÈ5È�Â8´5°S²�¹ 6 »S3B*.35¼ÊÎ�0,µ+´B*.6 µQÈ$È�0,¹ Ñ�´56 0,µQÈf´50
´5°S²KÈ�²�´5²KÎB°SµS6HÎ�*.¹�*,È�¸2²KÎl´BÈ$*.µQ¶�¸S350D4/6H¶�²KÈ�´5°S²
ÅvÑSµQÎl´56 0,µQ*.¹ 6 ´=¼�¶�²KÈ5Î�356 »2²K¶�6 µ�È�²KÎl´56 0,µ�Ì�Ð
¯±°S²�¹ 6 »S3B*.35¼�Î�0,µQÈ�6HÈ=´BÈ�²�µ+´56 35²�¹ ¼�0.ÅI´5²�·�¸S¹H*D´5²
¶�²�ëQµS6 ´56 0,µQÈ�ÐP�b´�°Q*,È�*�ëSß�²K¶�*,È�Ã�²�¹ ¹

*,È�4D*.356H*.»S¹ ²�È�6 
�²�¸Q*.3�´KÐ�¯±°S²�ëSß�²K¶�È�6 
�²�¸Q*.3�´�6HÈ�*.¸S¸S350eß�6 ·�*D´5²�¹ ¼Þø�����¹ 6 µS²KÈ�0.Å|Î�0�¶�²,Ð
¯±°S²�4D*.356H*.»S¹ ²�È�6 
�²�¸Q*.3�´�Í,350DÃ�Èf¹ 6 µS²K*.35¹ ¼êÃI6 ´5°�´5°S²�·�*Dß�6 ·�ÑS· *.35Í,ÑS·�²�µ+´|¹ 6HÈ=´�¹ ²�µSÍ.´5°
È�ÑS¸S¸20,3�´5²K¶áÅv0,3�´B*.35Í,²�´�ÅvÑSµQÎl´56 0,µQÈ�Ð/�`*,ÎB°âÈ�ÑS¸S¸20,3�´5²K¶Þ*.35Í,ÑS·�²�µ+´�¹ 6HÈ=´�¹ ²�µSÍ.´5°Þ35²��+ÑS6 35²KÈ
*.¸S¸S350eß�6 ·�*D´5²�¹ ¼�À�����¹ 6 µS²KÈI0.Å�Î�0�¶�²|*.µQ¶�´5°Q*D´�Î�0�¶�²$Î�*.µ
»2²$Í,²�µS²�3B*D´5²K¶�·�²KÎB°Q*.µS6HÎ�*.¹ ¹ ¼,Ð
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Ý µ£6 ·�¸20,3�´B*.µ+´�Í,0+*.¹�6 µ ´5°S²ê¶�²KÈ�6 Í,µ£0.Å$´5°S²�³�¯IºÄÃ±*,È�´50â¸S350D4/6H¶�²Ê*�°S6 Í,°£¹ ²�4,²�¹�0.Å
*.»QÈ=´53B*,Îl´56 0,µÞÃI6 ´5°S0,Ñ�´�È5*,Î�356 ë2Î�6 µSÍ�²���Î�6 ²�µQÎ�¼ ¿ À�ÁbÐ�¯±°S²>(±º 6HÈ�Î�0,·�¸Q*D´56 »S¹ ²�ÃI6 ´5°�´5°S6HÈ
0,»�à=²KÎl´56 4,²,Ð8¯±°S²�ÅvÑSµQÎl´56 0,µQÈf6 µ�´5°S² (±ºá0,µS¹ ¼�35²K¶�6 35²KÎl´$*.35Í,ÑS·�²�µ+´BÈ�*.µQ¶�ÅvÑSµQÎl´56 0,µ�Î�*.¹ ¹HÈ�Ð
��4,²�35¼�ÅvÑSµQÎl´56 0,µ�6 µ
´5°S²|¹ 6 »S3B*.35¼�6HÈ�6 µS¹ 6 µS²K¶�È�0�´5°Q*D´�Î�0,·�·�²�3BÎ�6H*.¹ ËbÍ,3B*,¶�²fÎ�0,·�¸S6 ¹ ²�3BÈIÎ�*.µ
²�¹ 6 ·�6 µQ*D´5²|*.µ/¼�0D4,²�35°S²K*,¶�*.356HÈ�6 µSÍ�Åv350,·É´5°S²KÈ�²f35²K¶�6 35²KÎl´56 0,µQÈ�Ð

�Eµ�4D*.356 0,ÑQÈ@´5²KÈ=´BÈ�¸2²�3�Åv0,35·�²K¶�ÃI6 ´5°�´5°S²�Í+Î�Î�ÆIÇ$Ç Î�0,·�¸S6 ¹ ²�3�½v4,²�3BÈ�6 0,µ�Ì�Ð ù� ,¾�¿ À,À�ÁbÂe´5°S²
¸2²�3�Åv0,35·�*.µQÎ�²�0.ÅQ³�¯Iº�*.¹ Í,0,356 ´5°S·�È\ÑQÈ�6 µSÍ (±º�È=´=¼/¹ ²�»S6 µQ¶�²�3�0,»�à=²KÎl´BÈ8Ã±*,È8µS²K*.35¹ ¼�6H¶�²�µ+´56HÎ�*.¹
´50ê*.¹ Í,0,356 ´5°S·�È|ÑQÈ�6 µSÍêÈ=´B*.µQ¶S*.3B¶�³�¯Iº£»S6 µQ¶�²�3BÈ�Ð�íSÑS3�´5°S²�35·�0,35²,Â@Î�0,·�¸Q*.35²K¶�ÃI6 ´5°âÎ�0�¶�²
ÃI°S²�35²|´5°S²�*.¹ Í,0,356 ´5°S·�È�°Q*,¶�»2²�²�µ�²�ß�¸Q*.µQ¶�²K¶�·�*.µ/ÑQ*.¹ ¹ ¼�´50�Î�*.¹ ¹�´5°S²|´B*.35Í,²�´�ÅvÑSµQÎl´56 0,µQÈ
¶�6 35²KÎl´5¹ ¼,ÂK´5°S²�¸2²�3�Åv0,35·�*.µQÎ�²�Ã±*,È�²KÈ5È�²�µ+´56H*.¹ ¹ ¼�´5°S²±È5*.·�²,Ð���0DÃ�²�4,²�3KÂK¶�ÑS²`´50�´5°S²�²�ß/´5²�µQÈ�6 4,²
´5²�·�¸S¹H*D´5²Ê6 µQÈ=´B*.µ+´56H*D´56 0,µQÈ�Â�´5°S²êÎ�0,·�¸S6 ¹H*D´56 0,µ�0.Å�Î�0�¶�²ÊÑQÈ�6 µSÍ�´5°S² (±º 35²��+ÑS6 35²KÈ�·�0,35²
35²KÈ�0,ÑS3BÎ�²KÈ`´5°Q*.µ
Î�0,3535²KÈ�¸20,µQ¶�6 µSÍ�Î�0�¶�²�´5°Q*D´�¶�0/²KÈ±µS0.´�ÑQÈ�²f´5°S²�(±º�Ð
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��È�6 µSÍ�³�¯IºÞ*.¹ Í,0,356 ´5°S·�È�*.µQ¶�ÅvÑSµQÎl´56 0,µê0,»�à=²KÎl´BÈ�6HÈf*�È=´5²�¸Ê´50DÃ±*.3B¶SÈ�*,¶�0,¸�´56 µSÍ
*�ÅvÑSµQÎlË
´56 0,µQ*.¹¡¸S350,Í,3B*.·�·�6 µSÍ�È=´=¼/¹ ²,ÐB��0DÃ�²�4,²�3KÂ�0,µS¹ ¼�*�È�ÑS»QÈ�²�´�0.Å`ÆIÇ$Ç ÅvÑSµQÎl´56 0,µ�0,»�à=²KÎl´BÈIÎ�*.µ
»2²�ÑQÈ�²K¶�ÃI6 ´5°�³�¯IºÊ*.¹ Í,0,356 ´5°S·�È�Ð/íSÑSµQÎl´56 0,µ�0,»�à=²KÎl´I*,¶S*.¸�´50,3BÈ`*.µQ¶�»S6 µQ¶�²�3BÈ�6 µ�´5°S²$³�¯Iº
¸S350D4/6H¶�²|È�0,·�²$·�²K*.µQÈI´50�*,¶S*.¸�´�ÅvÑSµQÎl´56 0,µQÈIÅv0,3f³�¯Iº�*.¹ Í,0,356 ´5°S·�È�Â�»SÑ�´�´5°S²�È�0,¹ Ñ�´56 0,µ
6HÈ
6 µQÈ�Ñ���Î�6 ²�µ+´KÐ
¯±°S6HÈ�*.3�´56HÎ�¹ ²�¸S350,¸20+È�²K¶á*ÊµS0D4,²�¹I*.35Í,ÑS·�²�µ+´�»S6 µQ¶�6 µSÍ�·�²KÎB°Q*.µS6HÈ�· *.µQ¶á*êÍ,²�µS²�356HÎ

»S6 µQ¶�²�3|¹ 6 »S3B*.35¼�»Q*,È�²K¶ê0,µê´5°S6HÈ|·�²KÎB°Q*.µS6HÈ�·
Ð ��µ/»20,ÑSµQ¶�*.35Í,ÑS·�²�µ+´BÈ$*.35²�È�¸2²KÎ�6 ëQ²K¶�¶�6 Ë
35²KÎl´5¹ ¼�6 µ�´5°S²$*.35Í,ÑS·�²�µ+´±¹ 6HÈ=´BÈI*,È�0,¸S¸20+È�²K¶�´50�*.µ�6 µQ¶�²�ß�ÃI6 ´5°S6 µ�´5°S²�ÅvÑSµQÎl´56 0,µ
µQ*.·�²�0.Å
´5°S²|»S6 µQ¶�²�3KÐ2¯±°S6HÈ�*.¹ ¹ 0DÃ�È±·�ÑQÎB°
Í,35²K*D´5²�3±ïQ²�ß�6 »S6 ¹ 6 ´=¼�6 µ�»S6 µQ¶�²�ß�¸S35²KÈ5È�6 0,µQÈ�Ð Ý 35Í,ÑS·�²�µ+´BÈ
0.Å@µS0,µS·�²�·�»2²�3±ÅvÑSµQÎl´56 0,µQÈ�ÂSÎ�0,µQÈ=´�*.µQ¶�µS0,µQÎ�0,µQÈ=´I·�²�·�»2²�3±ÅvÑSµQÎl´56 0,µQÈ�ÂS*,È±Ã�²�¹ ¹8*,È�³�¯Iº
ÅvÑSµQÎl´56 0,µ
0,»�à=²KÎl´BÈIÎ�*.µ�»2²$»20,ÑSµQ¶8ÐQ¯±°S²�´=¼/¸2²KÈI*.µQ¶�µ/ÑS·�»2²�3I0.Å�´5°S²|*.35Í,ÑS·�²�µ+´BÈ±Î�*.µ�»2²
*.35»S6 ´53B*.35¼,Ð
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¯±°S²�»S6 µQ¶�6 µSÍ�È�¼/µ+´B*Dß�6HÈf4,²�35¼�È�6 ·�¸S¹ ²�*.µQ¶�6 µ+´5ÑS6 ´56 4,²,Ð��EµÊ¸Q*.3�´56HÎ�ÑS¹H*.3KÂ2µS0�*,¶S*.¸�´50,3BÈ
½yÎlÅ=Ð ����3 ?D�
� 0,3 '0��' ?D�
� 6 µ�³�¯Iº@¾�*.35²�35²��+ÑS6 35²K¶á¸S356 0,3�´50�»S6 µQ¶�6 µSÍQÐ���0,35²�0D4,²�3KÂ�´5°S²
¹ 6 »S3B*.35¼�È�ÑS¸S¸20,3�´BÈ±35²KÎ�ÑS3BÈ�6 4,²�»S6 µQ¶�6 µSÍQÂ�ÃI°S6HÎB°�¸S350D4/6H¶�²KÈ�*�4,²�3BÈ5*D´56 ¹ ²�ÅvÑSµQÎl´56 0,µ
Î�0,·�¸20+È�6 Ë
´56 0,µ
·�²KÎB°Q*.µS6HÈ�·
Ð
¯±°S²�¹ 6 »S3B*.35¼�6HÈ¡´=¼/¸2²`È5*DÅv²,ÐK¯`¼/¸2²`²�35350,3BÈ\6 µ|»S6 µQ¶$6 µ/4,0�Î�*D´56 0,µQÈ\35²KÈ�ÑS¹ ´@6 µ|Î�0,·�¸S6 ¹ ²�´56 ·�²

²�35350,3BÈ�Ð Ý È�*�¶�0DÃIµQÈ�6H¶�²,Â�´5°S²KÈ�²$²�35350,3I·�²KÈ5È5*.Í,²KÈ±*.35²$È�0,·�²�´56 ·�²KÈI¹ ²�µSÍ.´5°/¼�*.µQ¶
¶�6 ��Î�ÑS¹ ´
´50$6 µ+´5²�35¸S35²�´KÐ+¯±°S²I¸S350,¸20+È�²K¶�»S6 µQ¶�6 µSÍ|·�²KÎB°Q*.µS6HÈ�· ¶�0/²KÈ�µS0.´�6 µQ¶�ÑQÎ�²�*.µ/¼�¸2²�3�Åv0,35·�*.µQÎ�²
¶�²�Í,3B*,¶S*D´56 0,µ¡Â/6 ´�6HÈI*,È±²���Î�6 ²�µ+´�*,È�´5°S²|È=´B*.µQ¶S*.3B¶
³�¯Iºê»S6 µQ¶�6 µSÍ�·�²KÎB°Q*.µS6HÈ�·
Ð
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