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V�W!XZY![�\G\G[�]ZW_^ `%acbedZfhgZ[�W!\Gfhihj V�k�W!fh\ml!l!lonqp�XZW!rZXZdZds[utvXZ]ZgZ[�`h`h[�wyxzfh{�|s}�`h[ ~Fk��Zd5� k
� ]ZrZ`hfhj�wu[�d �)W�k�dZ{�[ [�im^ `%a�j�ihW�k�ds��[�W!w � `h]Z\Gfh[�]ZW!\ XZ]ZgZW�k���[�\ [�imk�W!ihfh{�`h[�\ \G]ZW `hk
� j�ih|ZXZ�ZXZ`hXZ��fh[��Z[ `%ac|Zfh\GihXZfhW![ �Z] {�fhdZj � k [�iy\G]ZW�`h[�\uW![�`hk�ihfhXZdZ\u[�dZi�W![ {�fhdZj � k [�i
|Zfh\GihXZfhW![5�

���Z�e�Z�����Z�G�e���Z���Z�����h�Z���Z�G�h���Z�������  ��h����¡s��¢h���G�� ��Z¢h�Z�h�h�Z�sw���W!k�dZ{�£¥¤¦k�W!rZ[�W!fh\§[�i©¨eX � fhdZfhªZ]Z[
« |Zk � ]Zfh\GwZ¬Z­Z­Z¬
®&�	¯5�Z� °�±Z²Z�G�G�s³e[�fhiµ´ek�W!`hk�dZw·¶�¸Z¹Z­
º�»Z�	®&� °����Z�Z¡½¼v���Z�h»���°¿¾À�Z¢h�Z�Z��¢�Á�¢h�h��Â¦�sxÃfh{�|Zk�[�`µV�XZÄe[�`h`µ[�iµÅ � [�W!fh{�|�V�W![�\G\GrZ]ZW���[�W!w·¶�¸Z¹ZÆ
¼Ç¼v��È¿�h�½Á����G¢h�h�Z�ÊÉe[�XsW���[�p�ih[�gZ[�dZ\Gw·¶�¸Z¹�Ë
º���ÌZ���Z�&�Z�Z�µ�h��ÌZ���sÅ	W!dZ\Giµ~F]ZrZfhih\G{�|Zw·¶�¸Z¹�¬
Í��ZÎh�G�swZÏ½XZrZ[�W!ihX�Ï½XZ\G\G[�`h`hfhdZfhw·¶�¸Z¹ZÐ

®&��ÌZ�Z�h�Z�h¢h¢h��¡Z���G�Z�h¢�w�Ï½[�dZj « `hj � [�dZihw·¶�¸Z¹�ËZwZÑZË·a
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« [ ªZ]Zf [�\Gi Y!W!k �Z� k�dZi � [�dZ�Zk�dZi�`hk ��]Z[�W!W![�w½[�i�[�d � k�W!ihfh{�]Z`hfh[�W�`hk p�[�{�XZdZ�s[ Ée]Z[�W!W![ � XZdZ�Zfhk�`�[�w
{5ac[�\Gi�`h[§Y�k�fhi�ªZ]Z[ `hk � k � XZW!fhihj��Z[�\ Y�fh` � \ �Z[�Y!fh{�ihfhXZdÇ`hk�Y!]Zfh[�dZihwed·a�[�d � k�W!`hk�dZi�ªZ]s[��Z[ � k�dZfh}�W![
�Zj�ihXZ]ZW!dZj�[���{�[�\GXZdZi�`h[�\ � W!XZ�Z]Z{�ihfhXZdZ\ �Z[�`%acf �©� j��Zfhk�ih[�k�gZk�dZihn!��]s[�W!W�[�[�i��Z[�`%acf �©� j��Zfhk�ih[ k � W�}�\Gn
��]Z[�W!W![ ªZ]Zf � [�W � [�ihih[�dZi `h[ � fh[�]�� �Z[ � [ \G]ZW![�WÀ`�acj�{�k�W!i [�dZihW�[ `hk � [�]sWÀ[�i `%ac[�\ � XZfhW:� Å	d¿W![�gZk�ds{�|Z[�w5k � W!}�\
`hk ��]s[�W!W�[�w [�i �·ack�fh`h`h[�]ZW!\¿k�gZ[�{ ]Zd f �©� X�W!ihk�dZi �Zj�{�k�`hk���[ �sk�dZ\Ê`h[ ih[ �©� \Gw [�`h`h[ �Z[�gZfh[�dZi¦]Zds[ fhdZ]Z\Gk�rZ`h[
� fhdZ[e�Z[e\G{�j�dZk�W!fhXZ\GwµªZ]Zf�`hk�fh\G\G[�dZi�^ � [�dZ\ [�W	ªZ]Z[e\Gf�[�`h`h[ed·a�k�gZk�fhi � k�\½[��sfh\Gihj�wµfh` k�]ZW!k�fhi Y!k�`h`h] `%acfhdZgZ[�dZih[�W:�
V�W![�]ZgZ[ \�acfh`½[�dz[�\Gi½ªZ]Z[ `%a�j�{�W!k�dzd·a�[�\Gi � k�\©gZW!k�f � [�dZi½]Zd � fhW!XZfhWe�Z[ `�k W!j�k�`hfhihj��Àfh`½Y!k�]Zi½]Zdz{�[�W!i�k�fhd
ih[ �©� \ � XZ]ZW ªZ]Z[ `%acXZd � ]Zfh\G\G[ �Zj�{�W!fhW![�w g�XZfhW�[�ih[�dZih[�W��Àac[�� � `hfhªZ]Z[�W!w)]Zdvj�gZj�ds[ � [�dZi·�Z[�{�[�ihih[�k �©� `h[�]ZW!w
ihXZ] � XZ]ZW!\©k�gZ[�{ ]Zd � XZfhdZi½�Z[ gZ]Z[ {�XZdZihW�k�fhdZi�� � k�We`h[�\ f �©� j�W!k�ihfhY!\ � fh`hfhihk�fhW![�\ [�i � XZ`hfhihfhªZ]Z[�\ � [�dZ�Zk�dZi
	 ªZ]·ac[�\Gi�
Z{�[ ªZ]ÀacXZdÃ�ZXZfhi¦XZ] � [�]Zi � XZdZihW�[�W
���
� � k�W `�[�\¿Y!XZdZ{�ihfhXZdZ\ k�ihihW!fhrZ]Zj�[�\ ^ ]ZdzY!fh` � �·ac|Zfh\GihXZfhW![
k � W!}�\ 	�� ]Z\GihfhY!fh{�k�ihfhXZdvn�XZ] {�W!fhihfhªZ]Z[�k � X�\Gih[�W!fhXZW!f·n��·ac]ZdZ[�k�{�ihfhXZdvXZ]v�·ac]Zds[ � XZ\GfhihfhXZd � k�\G\Gj�[�w�XZ] rZfh[�dZw
�Z[ � k�dZfh}�W![ � `h]Z\&W�j�{�[�dZih[�wZ{�X �©� j � XZW�k ihfhXZd�`hfhj�[�\&k�]��Z[�gZXZfhW·�s[ � j � XZfhW![��:�

~ acfhdZih[�W!gZk�`h`h[¿[�\Gi \Gf {�XZ]sW!ihwÀ[�dZihW![©` ac|ZXsW!W![�]sW½�Z[©`hk©rZXZ]s{�|Z[�W!fh[©�s[ ¶�¹Zn:¶�Ñ [�i `h[�\ � [�]ZW!\ �Z[©`�k©Y!fhd
�Z[�\�k�dZdZj�[�\�ÆZ­Zw)ªZ]s[�`hk���]Z[�W�W![ � k�\G\Gj�[�\G[ � rZ`h[�ihXZ] � XZ]ZW!\�\G[�W!gZfhW&^�`%acj�{�W!k�d ^��Zj�\Gk � XZW�{�[�W�`�k���]Z[�W�W![�^
gZ[�dZfhW:� V�fh[�W!W![zp�XZW!`hfhd �Zk�dZ\����Z�G��Â½���Z� ¾·�h�Z���e�Z�G�����Z�G��Â¦���Z� �G�Z���h���h�h��� �sj��Zfh[z]Zd {�|Zk � fhihW![§^Çº�»Z�
���Z�e�h�������Z�G��[�d � [�ihihk�dZi [�d � k�W!k�`h`h}�`�[ `h[�\ Y!fh` � \�� �s[Ã�Z]Z[�W�W![���[�d��eds��`h[�ih[�W�W![�w�[�d ��W�k�dZ{�[�w [�d
�e`h`h[ � k���ds[e[�i�[�dvl i�k�`hfh[ 	 �Z� ��¬ZË��h¬ZÐ��	wµX! ©`hk � k�dZfh}�W![e�s[eihW!k�fhih[�W	`h[e{�XZdZY!`hfhi��Z[ ¶�¹Zn:¶�Ñv[�d �Zfhi `hXZdZ�©\G]sW
`h[�\e{�W!k�fhdZih[�\e^¿gs[�dZfhW:� « [�W!i�[�\Gw·`h[¿Y!fh`hXZd [ \Gi � k�f���W![ 	 Æ�" �Z[�\eY!fh` � \ � W!XZ�Z]Zfhih\#� � k�fh\ `%acfhdZihj�W�[�\G\Gk�dZi [�\Gi
ªZ]Z[ `h[�\¿W!j�k�`hfh\Gk�ih[�]ZW!\Gw�`h[�\¿k�{�ih[�]ZW!\Gw�`h[�\Êih|Z} � [�\¿Y!W!k�ds{�|Zfh\G\G[�dZi¦`h[�\¿Y!W!XZdZihfh}�W![�\¿[�i¦\�a�[�dZihW![�{�W!XZfh\G[�dZi%��Å	d
¶�¸ZÆ�$Zw � k�W·[��s[ �©� `h[�wZ³eXZd�p�ihW!XZ|Z[�f � � XZ]�[�`h[�\%�e`h`h[ � k�dZ�Z\ {�|s[�gZk�`h[�W![�\GªZ]Z[�\ �sk�dZ\&¢h��&&�G�Z�Z¡Z��':¢h¢h�Z�G�h�Z�Z�
[�i�`hkerZW!]Zih[e�Zk�dZ\)(��Z�G�h»s�&���h��»Z�Z�G¡©�Z�©�G� �G ������e¡Z�e¢h�+*��G�Z�s���µ� ~F[ � W![ � fh[�W�Y!fh` � w ªZ]Zf \G[�W!k fhdZih[�W!�Zfhi [�d
, ÆZ¸Zw Y!k�fhi ]Zd ihW!fhX �©� |Z[ [�d ��W!k�ds{�[ � k�fh\½[�\Gi Xs{�{�]Z`hihj [�d-�e`h`h[ � k���dZ[.�ZÏ½[�dZXZfhW!w W�[ � W![�dsk�dZi `h[��Zfh\G{�XZ]ZW!\
� k�{�fhY!fh\Gih[ �Z[ `%a�k � W!}�\�n���]Z[�W�W![ [�d �-/�� [ ih[ �©� \ ªZ]·ac]Zd§�Zfh\G{�XZ]ZW!\ �s[ {�`hk�\G\G[�w½W!k �Z� [�`h`h[ ªZ]s[ �Zk�dZ\v`h[�\
�Z[�]�� � k���\Gw �Z[ � k�dZfh}�W![§fh�Z[�dZihfhªZ]Z[�we`h[§\�[�dZihf � [�dZi�dZk�ihfhXZdZk�`�dZ[��ZXZfhi � k�\ [��s{�`h]ZW![�`h[ W![�\ � [�{�i��Z[
`%ack�]ZihW![�w	{�[�`h]Zf&ªZ]Zf&[�\Gi&�·ac]ZdZ[vk�]ZihW�[vdZk�i"fhXZdZw	{�X �©� [ {�[�`h]Zf&ªZ]Zf [�\Gi �·ac]ZdZ[ k�]Zi�W![ {�`hk�\G\�[5� « [ W�[�\ � [�{�i
� ]Zih]Z[�` � XZ]ZWej�gZfhih[�W `h[ W�[�ihXZ]ZW �Z[�\ � k \G\Gk�{�W![�\ �ZXZdZi `h[ \GXZ]Zgs[�dZfhW [�\Gi W�[�\Gihj \Gf gZfhY d·ac[ �©��/ {�|Z[ � k�\
� XZ]ZW!ihk�dZi `hk W![�{�XZdZ�Z]Z{�ihfhXZd¥�Z[ `hfh[�]�� { X �©� ]ZdZ\§�Zj�dZXZd�0�k�dZi `%ac[�dZds[ � f |Zj�W!j��Zfhihk�fhW�[�wÊdZXZd � `h]Z\�`hk
� [�W!Y!fh�Z[1�e`hrZfhXZdZw � k�fh\ `h[�\ ¤½XZ{�|Z[�\Gw){�X �¿� [ XZd � [�]Zi·`h[�gZXZfhW!w �sk�dZ\�(��Z�G�h»Z�¦���h��»Z�Z�G¡v�Z�v�G���� ��h����¡s�
¢h�2*��G�Z�Z��� 	 Ï½k � � XZdZ� ¤½[�W!dsk�W!���©X� `h[�\43 [�]ZihXZdZ\ � k�\G\Gk�{�W![�dZi \Gk�dZ\ W�k�fh\GXZd `h[�\ |Zk�rZfhihk�dZih\ [�i�`h[�\
[�dZY!k�dZih\�� ~F[�ihXZd�[�\Giµ�ZXZdZdsj.��`%a�[�dZdZ[ � fµ[�\ iµ`hk�rZW!]Zi�[.5

Å	ihk�dZi �ZXZdZdZj `%ack �©� `h[�]ZW �Àac]ZdZ[���]�[�W!W![.� � XsdZ�Zfhk�`h[���w [�i·�ZXZdZ{��Z]v\G] � [�ihw � [ � [�rZXsW!dZ[�W�k�fÃ^�`hk
6 XZdZ[ XZ{�{�fh�Z[�dZihk�`h[ �Z]�{�XsdZY!`hfhi%�·V�]Zfh\GªZ]Z[ {�[�`h]Zfhn!{�f�[�\Gi���7�^ �s[�\vdZk�ihfhXZdZk�`hfh\ � [�\v[��sk�{�[�W!rsj�\Gw½{�|Zk�ªZ]s[
k�{�ih[�]ZW�dsk�ihfhXZdZk�`&kv\Gkv\ � j�{�fhY!fh{�fhihj5� ~F[�\�k�{�ih]Zk�`hfhihj�\�[�i `h[�\Ê�ZXs{�] � [�dZihk�fhW�[�\Gw [�d � k�W!ihfh{�]Z`hfh[�W!w `hk Y!fh{�ihfhXZd
�Zk�dZ\Ã]ZdZ[ � XZfhdZ�ZW![ � [�\G]ZW![�w�\GXZdZi©�Zj � ^ j�i�W!XZfhih[ � [�dZi©\G]ZW!gZ[�fh`h`hj�\z�Zk�dZ\z`h[�\zW�j���f � [�\zk�]ZihXZW!fhihk�fhW�[�\Gw
� ]Zfh\GªZ]Z[ `h[�\Ê\GihW!]Z{�ih]ZW![�\Ê�Z[ � W!XZ�Z]Z{�ihfhXZd \GXZdZi \GXZ]Z\¿{�XZdZihW98Z`h[:�·dZk�ihfhXZdZk�`hfh\Gk�ihfhXZdÃ�Z}�\ ¶�¸·¶�ÑÃ[�dÃbeÏ½p�p�w
� fhdZfh\Gih}�W![ �Z[ `hk � W!X � k��Zk�dZ�Z[�w½�ZfhW!f���j � k�W�É1;erZrZ[�`h\ �ZXZdZi `h[ ihW!k�gsk�fh` [�\Gi Y!k�{�fh`hfhihj � k�WÊ`hk \GihW!]Z{�ih]ZW�[
{�k � fhihk�`hfh\GihfhªZ]Z[�[�i·{�XZdZ{�[�dZihW!j�[��s[�`%acb �<� w)�Z[ � ]Zfh\¿¶�¸ZÆZÆv[�d=�e`h`h[ � k���dZ[�|Zfhih`hj�W!fh[�dZds[�w>':�G�h�h�h�Z�h� ®&�Z���Ê[�i
¾À�h�Z�����h�h��? {�W!j�[�\ � k�W `h[ � XZ]ZgZXZfhW � XZ]ZW `%a"l i�k�`hfh[ � ]Z\G\GXZ`hfhdZfh[�dZdZ[5� ¨ek�dZ\ {�[ {�k�\Gw@� `%a�k�W � [
{�fhdZj � k�ihXs��W!k � |ZfhªZ]Z[A��w ªZ]Zf½\�[�W!i½`hk � W!X � k��Zk�dZ�Z[ �Z]�W!j���f � [ k�gs[�{ � `h]Z\ XZ] � XZfhdZ\ �Z[ rZXZdZ|Z[�]ZW ds[
�Z[ � k�dZ�Z[ ªZ]·a�^ / ihW�[ ]Zihfh`hfh\Gj�[ �Zk�dZ\ �Z[�\ rZ]Zih\ �Z[ ��]s[�W!W�[5� ¨e}�\ `h[ �sj�rZ]Zi �Z[ {�[�`h`h[�n!{�fhw ]ZdZ[
W!j�XZW���k�dZfh\Gk�ihfhXZdÇ�Z[�`�k � W!XZ�Z]Z{�ihfhXZdÇk j���k�`h[ � [�dZi�`hfh[�] �sk�dZ\ `h[�\ � k ��\ XZ{�{�] � j�\Gw � k�W [��s[ �©� `h[ [�d
�)W!k�ds{�[vk�gs[�{v`h[ «CB l « � j�ihk�fhdZfh\Gih[ [�i `%a fhdZih[�W!gs[�dZihfhXZd k�`h`h[ � k�dZ�Z[ � k�W `h[ rZfhk�fh\Ê�Z[ `hk {�[�dZ\G]ZW�[ �·ac]ZdZ[
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� k�W!ihw [�i �Z[ `hk � W!XZ�Z]Z{�ihfhXZd �·ack�]ZihW�[ � k�W!i 	 dZXZi�k �©� [�dZi k�gZ[�{�`hk « XZdZihfhdZ[�dZihk�`��!w)`h[�\��e`h`h[ � k�dZ�Z\�gZXZ]Z`hk�dZi
[�� � `hfh{�fhih[ � [�dZi�{�XZdZihW98Z`h[�W `%ac[�dZ\G[ � rZ`h[ ��] {�fhdsj � k [�]ZW!X � j�[�d·� « [�W!ih[�\GwF`h[�\�{�|ZXZ\�[�\�\GXZdZi�]Zd � [�] � `h]Z\
{�X �©� `hfhªZ]Zj�[�\ �Zk�dZ\ `h[�\ �Zj � XZ{�W!k�ihfh[�\Gw½{ X �©� [ [�d �eds��`h[�ih[�W!W![ X� �`�[ xzfhdZfh\Gih}�W![ �Z[ `%a"l�dZY!XZW � k�ihfhXZd
XZW!�Zk�dZfh\G[�]Zd��Zj � k�W!ih[ � [�dZi©{�fhdsj � k 	 x B l �)fh` � ¨efhgZfh\GfhXZd�� ªZ]Zf � ]ZrZ`hfh[ [�d ¶�¸Z¹Z­ ]Zd �ZXZ{�] � [�dZi
fhdZihfhih]Z`hj �eV�W!Xs�ZW!k �©� [ÃY!XsW¿�)fh` � � W!X � k��Zk�dZ�Zk���w ihk�dZ�Zfh\ ªZ]Z[Ã`h[�\ �ZW!k�dZ�Z\ \Gih]Z�ZfhXZ\ {�X �©� [ÃÅ	k�`hfhds�
� W!XZ�Z]Zfh\G[�dZi � XZ]ZWe`h[�\ � fhdZfh\Gih}�W![�\Gw&dZXZihk �©� [�dZi½{�[�`h]Zf½�Z[ `�k ��]Z[�W�W![5� � � k�W!ihfhW �Z[ V�[�k�W!` ´ek�rZXZ]sW!w `h[
{�fhdZj � kek � j�W!fh{�k�fhd©`h]Zf�k�]Z\G\Gf�\G[�W�k � XZ]ZWF]ZdZ[ � k�W!i�[ � rZW!f���k��sj�wµk�] � X5��[�d©�Z]v{�XZdZihW98Z`h[ �Z]v¤¦]ZW![�k�] �Z[
`%a�l dsY!XZW � k�ihfhXZd �Z[z��]s[�W!W�[Ã[�ie�Z[�\ {�X �¿� k�dZ�s[�\ �Z[Ã`hkÃxzk�fh\GXZd ¤¦`hk�ds{�|Z[5�	xzk�`���W�jÃ{�[�\ �ZfhY!Y!j�W![�dZ{�[�\
dZk�ihfhXZdZk�`h[�\Gw�fh` � k {�[ � [�dZ�Zk�dZi �Z[�\ � XZfhdZih\ {�X �©� ]ZdZ\ [�dZihW![ `�[�\ �ZfhY!Y!j�W![�dZih[�\ � W!XZ�Z]s{�ihfhXZdZ\
{�fhdZj � k�ihXs��W!k � |ZfhªZ]Z[�\ [�dÊih[ �©� \ �Z[ ��]Z[�W�W![.� fh`vY!k�]Zi)[�dÊ[�Y�Y![�i W�k �Z� [�`h[�WÀªZ]s[ � k�W!ihXZ]Zihwµ��{�X �©� W!fh\ �Zk�dZ\
`h[�\ � k���\©ªZ]Zf½]Zihfh`hfh\G[�dZi½`h[ � `h]Z\©`h[ {�fhdZj � k �sk�dZ\©`%ac[�Y�Y!XZW!i½�Z[ ��]s[�W!W�[ 	 ÉeW�k�dZ�Z[�n!¤¦W�[�ihk��ZdZ[ XZ]�bedZfhXZd
p�XZgZfhj�ihfhªZ]Z[��!w5`h[�\¦W![�\ � XZdZ\Gk�rZ`h[�\ � XZ`hfhihfhªZ]�[�\¦{�X �©� [ {�[�]��©�Z[ `hk � W!XZ�Z]Z{�ihfhXZd©Y!fh` � fhªZ]Z[efhdZ\Gfh\Gih[�dZi�\G]ZW	`h[
W98Z`h[��Z[��Zj�ih[�dZi�[�ªZ]Z[��ZXZfhiµ{�XZdZ\G[�W!gZ[�WÀ{�[�i"ih[��Zfh\GihW!k�{�ihfhXZd � X � ]Z`hk�fhW![5� « ac[�\Giµ{�[ ªZ]Zf [�� � `hfhªZ]Z[�wsk�]Zn!�Z[�`h^ �s[
`hk {�[�dZ\G]ZW�[�w�`h[ Y!k�fhrZ`h[ f �©� k�{�i©�Z[�\zj�gZj�dZ[ � [�dZih\z\G]ZW `h[ {�fhdZj � k �Z[ Y!fh{�ihfhXZd·�½Å	dZY!fhdZw � k�`h��W!j `�[�\
rZ`hXZ{�k���[�\ 	 fhdZih[�W!�Zf�{�ihfhXZdZ\ �ZfhgZ[�W!\G[�\Gw rZ`hXZ{ ]Z\ {�XZdZihfhdZ[�dZihk�` f �©� XZ\Gj � k�W `h[�\ dZk 6 fh\Gw [�i �Zk�dZ\ ]ZdZ[ � XZfhdZ�ZW�[
� W!X � XZW!ihfhXZdv`h[�\�Y!k�\G{�fh\Gih[�\#�!w)`�k�{�fhW!{�]Z`�k�ihfhX�dv�Z[�\�Y!fh` � \�[�i·�Z[�\ � [�W!\GXZdZds[�\Gw)ihW!}�\�W�k�`h[�dZihfh[�w)d·ack � k�\�ihXZ]ZiÀ^
Y!k�fhi��Zfh\ � k�W!]=��rs[�k�]s{�XZ] � �Z[eY!fh` � \½�Z[ � W�X � k���k�dZ�s[e\GXZdZi�Y!k�fhih\ dZXZd \G[�]Z`h[ � [�dZi ^ ]Z\�k��Z[ fhdZih[�W!ds[�w � k�fh\
� XZ]ZWÀ`h[�\ gZXZfh\GfhdZ\ XZ]Êk�`h`hfhj�\�� ¨vacX� Ê]ZdZ[ {�[�W!ihk�fhdZ[ |ZX � XZ�Zj�dsj�fhihj �Zk�dZ\¦`h[1� {�f�dsj � k �Z[e��]s[�W!W�[�� w �-/�� [
\Gf	`h[�\e|Zk�rZfhih]Z�Z[�\e�Z[¿`%ac|Zfh\GihXZfhW![¿�Z] {�fhdZj � k©ihW�k��ZfhihfhXZdZdZ[�`h`h[ 	 \GXZ]ZgZ[�dZi ihW!k�fhihj�[ � k�W {�fhdZj � k©dsk�ihfhXZdZk�]�� �
W![�dZ�Z[�dZiµ�ZfhY!Y!fh{�fh`h[�]Zds[�j�ih]Z�Z[�ihW�k�dZ\GgZ[�W!\�k `h[5�
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p�fhw {�X �©� [ � [Ê`%ack�fF�Zfhihw `h[�\A�e�sW�k�dZ��\ Y!fh` � \ � ihW�k�fhih[�dZiF[�d ��j�dsj�W!k�`F�·a�k�]ZihW![�\e\G] � [�ih\ 	 k � XZ]ZW!\e[�i

� j�`hXZ\Gw	{�X � j��Zfh[�\�[�i&�ZW!k � [�\�\GXZ{�fhk�]�� ��w	`h[�\�f � k��Z[�\��Z] Y!W!XZdZi&[�dZgZk�|Zfh\G\G[�dZi&`h[�\�j�{�W!k�dZ\ � k�W�`h[vrZfhk�fh\
�Z[�\¦k�{�ih]Zk�`hfhihj�\¦XZ]¿�Z]¿�ZXZ{�] � [�dZihk�fhW![5�
� gsW!k�f)�ZfhW![�w5XZd¿ds[ W![�\G\GXsW!i)��]s}�W![e{�[�\ � W!XZ�Z]Z{�ihfhXZdZ\ ��XZd � [�]Zi �
k�gZXZfhW k�{�{�}�\��Zk�dZ\��s[�\�k�W�{�|ZfhgZ[�\Gw � k�fh\ � XZ]ZW `h[v{�fhdZj � k � � XsW�ihk�ihfhY
� 	 {�k�\G\�[�ihih[�\�gZfh�Zj�X XZ] ¨e³e¨1��fh`
d·a��Ãk � k�\ ��W�k�dZ�z{�|ZXZ\G[�w&\�k�]ZYe`hXZW!\GªZ]·a�[ `h`h[�\©\GXZdZi � k�W!ihfh[�`h`h[ � [�dZi ]Zihfh`hfh\Gj�[�\ �Zk�dZ\ �Z[�\ � XZdZihk��Z[�\ \G]ZW
�ZfhY!Y!j�W![�dZih\�j�gZ}�dZ[ � [�dZih\§{�X �©� [ �Z[������G���eÌs��� � ?����Z�G���eÌZ��� � �s[ Ï½XZ\G\GfhY!wÊXZ]¥rZfh[�d¥�Zk�dZ\§�Z[�\
j � fh\G\GfhXZdZ\&�Z[�ihj�`hj�gZfh\GfhXZd�{�X �©� [�`hk�\Gj�W�fh[��v�h�G�h�Z�h�G�µÂ¦�Z�G�Z¢h¢���¢h� � k�W·xzk�W�{���[�W!W!X·�

« X �©� [vfh`&\G[�W!k�fhi&Y!k�\Gihfh�Zfh[�]��sw	[�i��Z[vihXZ]Zih[ � k�dZfh}�W![vf �©� XZ\G\GfhrZ`h[�w	�Z[ � XZdZihW![�W��s[�\�f � k��Z[�\��Z[
ihXZ]Z\ `h[�\ � XZfhdZ\ �Z[ gZ]Z[�\ [�d `h]Zihih[�w � ac[�d k f {�|ZXZfh\Gf ]Zd \G[�]Z`hw ^ ihfhihW![�[ � rZ`hj � k�ihfhªZ]Z[5��l�` \�a�k���fhi �Z]vihW!k�gZk�fh`
�·ac]Zd �ZXZ{�] � [�dZihk�W!fh\Gih[ \GXZgZfhj�ihfhªZ]Z[ XsY!Y!f"{�fh[�`hwÊÏ½X � k�d��ek�W � [�d 	 ¶�¸Z­ZÐsn:¶�¸�$ZÑ�� ªZ]ZfhwÊ�Z] � fh`hfh[�]¥�Z[�\
k�dZdZj�[�\�¬Z­vk�] � fh`hfh[�]v�Z[�\�k�dZdZj�[�\�$Z­Zw�Y�fh` � [�k�]Z\G\GfÀrZfh[�d `hkÊ��]Z[�W!W![��ÀacÅ	\ � k���dZ[�XZ] `h[�\ {�XZdZªZ] / ih[�\ �Z[
xzk�XZn!ih\G[�n93	XZ]Zds�¿[�d « |ZfhdZ[ ªZ]Z[ `hk �Zj�Y!k�f"ih[eY�W!k�d�0�k�fh\G[e�Z[ ¨efh[�d©¤¦f�[�d©V�|Z]©k�]©³efh[�ihdZk � XZ]©`hk � W!fh\�[e�Z[
� XZ]ZgZXZfhW � k�W.�e`h`h[�dZ�Z[Ãk�] « |Zfh`hf%�	l ` \G[ \Gfhih]Z[�w � [�dZ�Zk�dZi `hkÃ��]Z[�W!W![�w �sk�dZ\ ]Zd�{�XZdZih[��sih[ X� �`%acbedZfhXZd
p�XZgZfhj�ihfhªZ]Z[�k ]Zihfh`hfh\Gj k�] � k��sf � ] � � `%ack�W � [ {�fhdZj � k�ihXZ�ZW�k � |ZfhªZ]Z[�� ��¨ a�k�rZXZW!��[�d �ZXZdZdZk�dZiÊ�Z[�\
� Xs��[�dZ\½�s[eihW!k�gZk�fh`�^e\�[�\½{�k � [�W!k � [�d 	 [�d©`%acXs{�{�]ZW�W![�dZ{�[�w �ek�W � [�d©[�\Gi�k�]Z\G\Gf ]Zd XZY!Y!f�{�fh[�W ihW�}�\ � W!XZ{�|s[
�Z] {�X �©� k�dZ�Z[ � [�dZi [�d {�|Z[�Y �!wv[�dZ\G]Zf"ih[�[�d � W�XZ�Z]Zfh\Gk�dZi W!j���]Z`hfh}�W�[ � [�dZihwvk � W�}�\ {�|Zk�ªZ]Z[�rZk�ihk�fh`h`h[
��k���dsj�[�w©�s[�\ Y!fh` � \ �ZXZ{�] � [�dZihk�fhW![�\ ihX�] � XZ]ZW!\ XZW��Zk�dZfh\Gj�\ �Z[ `hk �-/�� [ � k�dZfh}�W�[.��� ¢
! � �À�G���G�G�h�Z�
�Z¢h¢h���e�Z�Z¡Z���#"Z�Z��°��Z�h��Â¦���Z�G����?v�Z�v�h�G��� ÌZ¢h���e���Z�·¡s���h���G�G���)¢h�&Â¦�G���G���Z�h�Z�h�h�Z�v¡Z��� �h�G�Z��Â¦��� �G�s ��h���h��"Z�Z���
����¡Z� ¢h���Z�G� ���Z�e�e�Z�Z¡Z�Z�Z�h�G�sÂ¦�Z�h� ¢h� �G�����h� �e�h�Z�Z�h�h����$5�sÂ¦�G���%"Z�Z� �&���h�G� Â¦�Z� �����h�G���½¡Z� ¢
! ��°h°����Z�G�h ��
���Z�Z�h�G��¢h���&�Z��'��h�%( � 	 V�fh[�W!W![�p�XZW!`hfhdZwZ�Zk�dZ\%� É ]s[�W!W�k�[�W�[�\Gfh\Gih[�d 6 k�� w � ��$Z­ZÐ �:�

)�*�+ �
��, +.- 
0/�1�243�5�6�3�78249
5 �s�Z�Ê� �h�Z���Z�G�h� �Z�Ê�G���G ��h��� ¡Z� ¢h�Ê�G�� ��Z¢h�Z�h�h�Z�sw � W!X � XZ\Gj � k�W	�)W�k�dZ{�£
¤¦k�W!rs[�W!fh\�[�i&¨eX � fhdZfhªZ]Z[ « |Zk � ]Zfh\��µV�W!X��Z]Zfhi&[�d ¬Z­Z­Z­Zw	[�i � k�\G\Gj \G]sW+�eW!ih[�w�{�XZn � W!XZ�Z]s{�ih[�]ZW 	 �Z[ ÆZÑ·a�^
¹ZÑ·a��:�
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« [ � XZdZihk���[ � W!j�\G[�dZi�[ �Z[�\�Y�W!k�� � [�dZih\��Z] ihW!k�gsk�fh`v�·ack�{�ih]sk�`hfhihj [�d �ZfhW![�{�i 	 fh{�fv`hk ¼v�h°��Z�h�h�
�Z¢h¢h���e�Z�Z¡Z� ¡Z�� ��Z�Z� (��Z�����Z�Z� ¶�¸Z¹Z¬Zw)®&�����h���·�G�Z¡z���z¢h�Z�h�h� [�i¦±Z�h�Z¢h�h���·�G�Z¡Z� ¶�¸Z¹ZÆZw)Á����G¢h�h�sw ¶�¸Z¹ZË��!w [�d
fhdZ\Gfh\Gihk�dZihw � k�W¿`h[Ã{�|ZXZf�� �Z[�\ f � k���[�\ [ ie]Zd {�X �©� [�dZihk�fhW![zXsY!Y!w \G]ZW©`h[ � XZ�Z[z�s[zY�k�rZW!fh{�k�ihfhXZdZw `h[�\
� XZ�Z}�`h[�\¿[�i¦`%ac[�\Gih|Zj�ihfhªZ]Z[ �Z[ {�[�\©f � k���[ \©ªZ]Zfhw&\GXZ]ZgZ[�dZi½W�[ � W!fh\G[�\ k�fh`h`h[�]ZW!\Gw&�Z[�gZfh[�dZ�sW!XZdZi½�Z[�\©\GXZW!ih[�\
�·ac[ � rZ`h} � [�\�����ac[�d k�f � W!fh\e]Zd [��sihW!k�fhi	k \G\G[ 6 `hXZdZ� ªZ]Zf	dZ[¿W�[ � W!j�\�[�dZih[ � k�\ ihXZ]Zih[©`hk©�Z]sW!j�[©�Z] i�[ �©� \
{�XZdZ\Gk�{�W�j ^ `hk p�[�{�XZdZ�Z[ Ée]s[�W!W�[ � XZdZ��fhk�`h[ 	 [�d Y!k�fhi ¶�Ë·a��
� � a�k�f `hk�fh\G\Gj `hk Y!fhd 	 `h[ i�W!k � [�i¦�Z[ `%a�k�W � j�[
W!XZ]Z�Z[e�Z[ep�ihk�`hfhdZ�ZW!k�� ^e¤½[�W!`hfhdZwµ[�i�`h[�\½f � k���[�\½�Z[e`�ke�Zj�Y�k�fhih[ek�`h`h[ � k�dZ�s[eY!fhdZk�`h[��	[�i �Zk�W!�sj \G[�]Z`h[ � [�dZi
`h[�\ ¶�­ � W![ � fh}�W![�\ � fhdZ]Zih[�\��)Å	dz[�Y!Y�[�i¦{ [ � XZdZihk���[�w&[�dÃ\Gj�`h[�{�ihfhXZdZdZk�dZi¦�Z[�\¿f � k���[�\¿�Z[ `�acj � XZªZ]Z[�w&k
� k�W!Y!k�fhih[ � [�dZiefh`h`h]Z\GihW!j {�[zªZ]Z[ � [zgZXZ]�`�k�fh\ {�XZdZ\GihW!]ZfhW![z�Zk�dZ\ {�[�ihih[ � k�W!ihfh[z�Z[ � k§{�XZdZY�j�W![�ds{�[�� [�d
`%acXZ{�{�]ZW!W�[�dZ{�[�w½`hk ih|Zj � k�ihfhªZ]Z[Ã[�i `hk � f"\G[ [�d�\G{�}�ds[ �Z[�\ f � k��Z[�\ �ZX � fhdZk�dZih[�\��Zk�dZ\ `h[�\ k�{�ih]Zk�`hfhihj�\
{�X �©� [©�Zk�dZ\ `h[�\ �ZXZ{�] � [�dZi�k�fhW![�\��5¤¦fh[�d \#7ZW!wÀ`h[�\ `hfh[�]��swÀ`h[�\ � X � [�dZih\�[�i�\G]ZW!ihXZ]Zi�`h[�\ � XZfhdZ\��Z[ gZ]Z[
{�|Zk�ds��[�dZi �·ac]Zds[ dZk�ihfhXZdÊ^ ]ZdZ[ek�]ZihW![�w � k�fh\¦ihXZ] � XZ]ZW!\¦k�]ZihXZ]ZWF�s[�\ � /�� [�\¦{�`hfh{�|Zj�\ 	 k�]¿\�[�dZ\¦�Z[ � |ZXZihXZ\
�Z]¿W!j�[�`hw � k�fh\½k�]Z\G\Gf��Z[e\Gihj�W�j�XZi$� � [�\Gwµ[�d�i�[�dZ�Z]©{�X �©� [e{�[eªZ]Zf�j�ihk�fhi�W![�{�XZdZdZk�fh\G\Gk�rZ`h[ � k�W	ihXZ]Z\#�:���efhdZ\Gf
� gZXZfhihn!XZd��Z[�\ \GXZfhdZ\ �ZXZdZdZj�\ � XZ]ZW¿W!k�\ \G]ZW�[�WÊk�] � X � [�dZi �s[ `hk �Zj�Y�k�fhih[ W!]Z\G\G[Ã�s[�gZk�dZie`%ack�gsk�dZ{�j�[
k�`h`h[ � k�dZ�Z[�k � W!}�\ `hk�W!] � ih]sW![��Z] � k�{�ih[Ê��[�W � k�dZXZn!\GXZgZfhj�ihfhªZ]Z[�w [�dz¶�¸Z¹·¶ �5{�[�`h`h[�\ �Z[�`hkÊ`h]Zihih[�k�] Y!W!XZdZihw
k�gZ[�{�`hk {�XZdZihW![�n!k�ihihk�ªZ]Z[��s[ `%ack�W � j�[ W!XZ]Z�Z[ �Z[�gZk�dZi xzXZ\G{�XZ]Ê[�i `hk W�j�\Gfh\Gihk�dZ{�[ �s[ ~F[�dZfhds��W�k��Êk�\G\Gfhj���j�[�w
�Zk�dZ\ `%ac|ZfhgZ[�Wz¶�¸Z¹·¶ �Ê{�[�`h`h[�\ �s[ `hk \GX�]ZY!Y�W!k�ds{�[ {�k�]Z\Gj�[ � k�W `h[�\Ã[��sk�{�ihfhXZdZ\ [�iÊ`h[�\ � k�\G\Gk�{�W�[�\Ã�Z[
`%ac[�dZdZ[ � f 	 `h[�\ {�fhgZfh`h\ � [�dZ�Z]Z\Gw½`h[�\ � XZW�ih\ � `h[�]ZW�j�\ � k�W�`h[�]sW!\ � W!XZ{�|s[�\#��[�i � k�WÊ`hk � fh\G}�W�[ `hfhj�[ k�]��
� W!fhgZk�ihfhXZdZ\ 	 `h[�\�\GXZ`h�Zk�ih\�\GXZgZfhj�ihfhªZ]Z[�\�k�W�W�k�{�|Zk�dZi&`h[�\Ê{�W!XZf�� �Z[�\ � XZW!ih\�k�`h`h[ � k�dZ�Z\ � XZ]ZW�\G[v{�|sk�]ZY!Y�[�W!w
`h[�\&Y![ �©� [�\&[�iµ�Z[�\ [�dZY!k�dZih\&�Zk�dZ\&`hk�ds[�f���[��Z[ ~F[�dZfhds��W!k��Êk�\G\Gfhj���j�[��:�

B d ��gZXZfhi k�]Z\G\Gf `h[�\ f � k���[�\ ªZ]·acXZd�W![�ihW!XZ]Zgs[�W!k�fhi k�gs[�{ ªZ]s[�`hªZ]Z[�\ gZk�W!f�k�dZih[�\ �Zk�dZ\ �·a�k�]ZihW![�\
k�{�ih]Zk�`hfhihj�\Gwµk�`h`h[ � k�dZ�s[�\Gwµk�dZ�Z`hk�fh\G[�\Gwµfhihk�`"fh[�dZdZ[�\½XZ] k � j�W!fh{�k�fhdZ[�\ � `h]Z\ ihk�W!�Zw \GXZ]ZgZ[�dZi·k�\G\GXZ{�fhj�[�\�^ �Z[�\
{�X �©� [�dZihk�fhW![�\ �ZfhY!Y�j�W![�dZih\GwÀgZXZfhW�[©{�XZdZihW!k �Zf�{�ihXZfhW![�wÀ{�X �©� [©`%a�k©\Gf rZfh[�d � XZdZihW!j �)[�W�W!X �Zk�dZ\ �v�h�G�h�Z�h�G�
Â¦�Z�G�Z¢h¢���¢h��� � XZ]ZW `hk�`h]Zihih[ � fh`hfhihk�fhW![�w�`h[ \ {�XZdZgZXZfh\ �Z[�{�k � fhXZdZ\ `hk�dZ]Zfhihw�`h[�gZfh\Gk���[��Z[Ê`%ack�gZfhk�ih[�]sW ªZ]Zf
� [�i·\G[�\�`h]ZdZ[�ihih[�\�[�i·�Z] � XZih[�]ZW��·ack�gZfhXZd ªZ]Zf·ihXZ]ZW!dZ[�w � ]Zfh\ � `h]Z\�`hXZfhdv{�[�`h`h[�\ �Z[�\ {�|Zk �©� \ �Z[�rsk�ihk�fh`h`h[
k�gZ[�{�`%a�k�ihihk�ªZ]Z[��Z[�\ k�W � [�\ `h[�\ � `h]Z\ � [�W!Y![�{�ihfhXZdZdZj�[�\ 	 fh{�fhw �s[�\ XZW���]Z[�\ �s[ p�ihk�`hfhdZ[��:� V�XZ]ZWz`h[�\
� k�\G\Gk�{�W![�\Gw){�k��sk�gZW![�\ ihXZW!ih]ZW�j�\ [�i \G]ZW!gZfhg�k�dZih\ k�{�{�k�rZ`hj�\Gw � XZ]ZW�`hk � fh\G}�W�[�w � k�fhdv�Z]ZW�W�k�ihfhXZdZdZj�w)[�dsY!k�dZih\
[ �©� fhihXZ]ZY!`hj�\��Àl � k��Z[�\vk�]Z\G\Gf��Z[ `%a�j�gZj�d�[ � [�dZihw¦fh{�f��Z[ `hk gZfh{�ihXZfhW![ W!]Z\G\G[�w½XZ] � `h]Zi�8Zi �Z[ `hk �Zj�Y!k�fhih[
k�`h`h[ � k�dZ�Z[ 	 ³eXZd V�k�]Z`h]Z\#�z^¥p�ihk�`hfhdZ�ZW�k��Zw k�gs[�{ � fh\G[ [�d ;e]ZgZW![ �Àac]Zd gZj�W!fhihk�rZ`h[ � � XZ�5}�`�[ �Z[
W![ � W!j�\�[�dZihk�ihfhXZd��<� W![��Z�ZfhihfhXZd �Z[�\ \GXZ`h��k�ih\ k�`h`h[ � k�dZ�Z\Gw \Gfh`h|ZXZ]Z[�ihih[�\ ªZ]Zfz\GXZW!ih[�dZizrZW!k�\¥`h[�gsj�\Gw [�i
�ZW!k � [�k�] rZ`�k�dZ{ rZW�k�dZ�Zf:� � ]Zfh\z`hk {�k � j W�k \G]Zfhi©`h[ {�|Z[�Y gZk�fhdZ{�]ZwÊ³eXZd¥V�k�]Z`h]Z\Gw¿[�dZihW!k�dZi �Zk�dZ\§]Zd
rZk�W!k�ªZ]Z[ � [�dZi �Z[ rZXZfh\Gws[�i \�acfhdZ\Gihk�`h`hk�dZi � XZ]ZWF\Gf���dZ[�WF`hkeW![��Z�ZfhihfhXZd·��ÉeW!XZ\ � `hk�d¿�s[ \GXZd¿gZfh\Gk���[.��gsXZfh{�f)`h[
\�� � rZXZ`h[ �Z[�`hk��sj�Y�k�fhih[�k�`h`h[ � k�dZ�Z[�w�W![ � W�j�\G[�dZihj�[�k�]Z\G\Gf � k�W�`�[�ihX � XZ\��Z[�`hk�{�XZ`hXZdZdZ[��s[ � W!fh\GXZdZdZfh[�W!\Gw
Y!fh` � j�[ ^ `hk Y!XZfh\ [�d � `�k�dZ\ �·ac[�dZ\�[ � r�`h[ [�d � `hXZds��j�[�w¦k�gZ[�{ `hk Y!fh`h[ dZXZfhW�[ ªZ]Zf k�gZk�ds{�[ `h[�dZih[ � [�dZihw
k�`hih[�W!dZk�dZi k�gs[�{ �Z[�\ �ZW!XZ\ � `hk�dZ\ �Z[ \GXZ`h��k�ih\�k�]�� gZfh\Gk��Z[�\�j � ]Zfh\Gj�\�[�i·|sk���k�W!�Z\ 	 \GXZ]Z`hfh��dZXZdZ\�ªZ]Z[�{5ac[�\Gi
]Zd � XZ�Z}�`h[ �Zj � ^ {�XZdZ\Gihfhih]Zj � [�dZ�sk�dZi¿`hk ��]Z[�W�W![ �s[ ¶�¹Zn:¶�ÑZw�{�X �©� [ `h[ � XZdZihW�[ ]Zd W!j�{�[�dZi Y!fh` �
�ZXZ{�] � [�dZihk�fhW![ � W!X � XZ\Gj � k�WF~Fk�]ZW�[�dZiµ³e[ W�k ��w:® ! »Z���G�ZÎ�"Z�Z� ���h�Z���e�Z�h���·�G��Â¦»Z�h��wZ¬Z­Z­Z¬��:�

�e]ZihW![�\ � XZfhdZih\ fhdZihj�W![�\G\Gk�dZih\A� � ]Z\Gih[ � [�dZihw `h[ÊihW!k�gZk�fh`F�Z[�\ � XZ�Z}�`�[�\ 	 `hkÊW�j�Y!j�W![�ds{�[Ê^Ê`hk � W!fh\G[¿�Z]
V�k�`hk�fh\ �·ac´efhgZ[�W½�Zk�dZ\�� ���h�ZÌZ�G� �·acÅ	fh\G[�dZ\ i�[�fhdZw � XZ]ZW½`h[©ihW!k�gs[�`h`hfhdZ� \G]ZW `h[�\�\GXZ`h�Zk�ih\��Z[ ~F[�dZfhds��W�k��ZwF`h[
ihW!k�gZk�fh`À�Z] � XZdZihk��Z[ � k�W!k�`h`h}�`h[��!w `�kÊdZj�{�[ \G\GfhihjÊ�Z[ÊW�[�{�XZdZ\Gihfhih]ZihfhXZdZ\ ªZ]Zk�dZ� XZd d·ack � k�\ � ] ihXZ]ZW!ds[�W \G]ZW
`h[egZfhY!wµ{�X �©� [e{5a�[�\Gi�`h[e{�k�\ � XZ]sW	`hk � XZd�{�ihfhXZd©�Z[�\ \GXZ`h�Zk�ih\ �Z] Y!W!XZdZi �Z[ `�a B ]ZW!k�`hw)[�i �Z[ {�[�]��v�Z] Y!W!XZdZi
�Z] « k�]Z{�k�\G[�w�W�[ � fh\G[�[�d�\G{�}�dZ[ � k�W �ek�W � [�dZw�[�i¿�ZXZdZi¿`%acf � k���[ W![ �©� `hk�{�[�W�k�`hk�W!j�k�`hfhihj � XZ]ZW `hk
� XZ\Gihj�W!fhihj5�5Å	\G\G[�dZihfh[�`hwF[�dZY!fhdZw `hk Y!XZds{�ihfhX�d �Z[ {�[�\�f � k���[�\A� � W!X � XZ\G[�W�`�[=� rZXsd�� � XZfhdZi&�s[vgZ]Z[ 	 f�{�f
{�[�`h]Zfµ�Z[��ek�W � [�d�ªZ]ZfµW![ � W![�dZ��{�[�`h]Zfµ�Z[ \&W![�\ � XZdZ\�k�rZ`h[�\&\Gihk�`hfhdZfh[�dZ\#�!wZW!k�\G\G]sW![�WÀ`�k � X � ]Z`hk�ihfhXZd � XZdZihW![�W
k�] � XZdZ�Z[ ªZ]Z[ `h[�\¿{�X � rsk�ihihk�dZih\©\GXZdZi¦�Zk�dZ\©`h[�]ZWerZXZdz�ZW!XZfhihw&[�d � k�W!ihfh{�]Z`hfh[�Wek�]�� � � j�W!fh{�k�fhdZ\Gw&ªZ]Zf
gZXZdZi�rZfh[�dZi�8Zi�fhdZih[�W!gZ[�dZfhWv�Zk�dZ\ `hk ��]Z[�W!W![ ^�`%a B ]Z[�\Gihwe[�i��ZXZdZi�`h[�\ Ï½]Z\G\G[�\ [�\ � }�W![�dZi�`%a�k �Z� ]Zf%� B d
{�XZdZ\Gihk�ih[ k�]Z\G\Gf `%acf �©� XZW!ihk�dZ{�[��Z[�`hk�{�fhW!{ ]Z`hk�ihfhXZdv[�i·�Z]vW!j�[ �©� `hXZf·�Z[�\�f � k���[�\A� �ek�W � [�dv[�\Gi·dZX �©� j
{�XZW!W![�\ � XZdZ�sk�dZi��Z[ `%a��e\G\GXZ{�f�k�ih[�� � W![�\G\GwÀ`�[�\�f � k��Z[�\��Z[v~F[�dZfhdZ�ZW!k�� k�\G\Gfhj��Zj�[v\GXZdZi&W�[ � W!fh\G[�\��Zk�dZ\�`hk
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\Gj�W!fh[�{�X �©� k�dZ�sj � k�WÀ`%acÅ	ihk�i�n!xzk � XZWÀk � j W!fh{�k�fhdÊ^ ��W!k�dZ{�£ « k � W!k	Í��Z�Z�%"Z�Z�Z� �Z�Z�Z� ���s�eÌZ�Z�h�h�Z�Z� � � XZ]ZW
� ]Z\GihfhY!fh[�W·`%acfhdZih[�W!gZ[�dZihfhXZdZdZfh\ � [�k � j�W!fh{�k�f"d·�

3	XZ] � XZ]ZW!\ �Zk�dZ\ `h[ Y![�] �s[ `%ack�{�ihfhX�dZw `h[�\ f � k��Z[�\ �Z[�\ k�{�ih]Zk�`hfhihj�\ [�i �Z[�\ �ZXZ{�] � [�dZihk�fhW![�\ \G[�\GXZdZi
� XZ�ZfhY!fhj�[�\ek�gZ[�{¿`h[¿ih[ �©� \ �	[�d [�Y�Y![�ihw·�Zk dZ\e`hk¿`h]Zihih[©[�dZihW![¿`h[�\ �e`h`hfhj�\e[�i	`%a � �s[�w·`h[¿gZ[�dZi ihXZ]ZW!dZ[©gZ[�W!\
¶�¸Z¹Z¬��h¹ZÆZw&[�i ^ � k�W!ihfhWe�Z[ ¶�¸Z¹Z¹Zw XZd�[�d�ihW![ �sk�dZ\ `hk � |Zk�\G[ Y!fhdZk�`h[.�	`hk Y!fhd§�s[ `hk ��]Z[�W�W![ k �Z� W!XZ{�|s[�w
ihXZ] � XZ]ZW!\ ihW!X � `h[�dZih[ � [�dZihw�[�i `h[�\ �Z[�W!dZf"}�W![�\ `h]Zihih[�\ k�`h`hfhj�[�\�\GXZdZi � [�fhdZ[�\��Àac[�\ � XZfhW:�5V�]Zfh\�`h[ ih[�W!W!fhihXZfhW![
k�`h`h[ � k�dZ�z[�\Gi½rZk�`hk ��j�w&XZ]ZgZW!k�dZi½�Z[ dZXZ]�gs[�`h`h[�\ � [�W!\ � [�{�ihfhgZ[�\ �·ac|ZXsW!W![�]sW%�F`�[�\ ihk � fh\ �Z[ rZX � rZ[�\ ªZ]Zf
�Zj�ihW!]Zfh\G[�dZiÀ`h[�\ gZfh`h`h[�\ k�`h`h[ � k�dZ�Z[�\Gw [�iF\G]�W!ihXZ]ZiF`%acXZ]ZgZ[�W!ih]ZW![Ê�s[�\ {�k �©� \���~À[ {�fhdZj � k¿[�d W![�dZ� {�X �©� ih[
ªZ]Zk�\Gf [�d �ZfhW![�{�ihwFk�gZ[�{©�s[�\ Y!fh` � \ {�X �©� [�®&�Ê®&�hÌZ���G�Z�h�h�Z� ¡Z� Í��Z�G�h��w � `h[vY!fh` � �Z[ `hk {�X �©� ]ZdZfhXZd �
� W!X � [�ihj �Z}�\Ê`h[ ¬Z¸Ãk�X�7Zi ¶�¸Z¹Z¹Zw XZ]©®&��� ¯5�Z�h�2? ¢�� �Z�ZÌZ��w W!j�k�`hfh\Gj � k�W ÉeW�j � fh`h`hXZd [�d ¶�¸Z¹Z¹Zw�\GXZW!ihf¦[�d
¶�¸Z¹ZË·� « ac[�\Gi�`hke`hfhrZj�W!k�ihfhXZd=� � XZ]sW	`%acfhdZ\Gihk�d�i�`h[�\½f � k��Z[�\½�Z[ � XZfh[ [�i��·ac|ZXZW!W�[�]ZW	\GXZdZi ]Zihfh`hfh\Gj�[�\Gw �Zk�dZ\ `h[�\
� k�{�ih]Zk�`hfhihj�\ ��w)`hfhrZj�W!j�[�\ �Z[ `%ac[ �©� W!fh\G[ k�`"`h[ � k�dZ�s[�w [�i {�XZdZihW98Z`hj�[�\ \GXZfhi � k�W �Z[�\�W!j�\Gfh\Gihk�dZih\ 	 �ZXZdZi dZXZ]Z\
W![ � k�W!`�[�W!XZdZ\#�¥\GXZfhi � k�W `h[�\ �e`h`hfhj�\�� ~À[�\ f � k���[�\ �Z[ gZf�{�ihXZfhW![ \G]ZW `h[�\ �e`h`h[ � k�dZ�Z\ gsk�fhdZ{�]Z\Gw
�·ack�W!W�[�\Gihk�ihfhXZd �Z[�\ W![�\ � XZdZ\Gk�rZ`h[�\ gZXZ]Zj�\½^ `�acj � ]ZW�k�ihfhXZdZw �Z[ W![�ihXZ]ZW �s[�\ � W!fh\GXZdZdZfh[�W!\Gw)W�[ �©� `hk�{�[�dZi·{�[�`h`h[
�Z[�\ rZk�ihk�fh`h`h[�\�� « X �©� [ `h[ � k�W!ªZ]Z[ [�d � k�W!ihfh{�]Z`hfh[�W�p ��`hgZfh[ ~FfhdZ�Z[ � [�W�� �sk�dZ\ \GXZd�XZ]ZgZW!k���[ \G]sWÊ`h[�\
k�{�ih]Zk�`hfhihj�\ Y!fh` � j�[�\ �Z[ `�k `hfhrZj�W!k�ihfhXZd [�d �)W!k�ds{�[�w½\Gf `h[ ihXZd [�\Gi \GXZ]ZgZ[�dZi gZfhdZ�Zfh{�k�ihfhYÊ^ `%acj��Zk�W!���Z[�\
gZk�fhdZ{�]Z\GwZ\GfµXZd�\G[�dZi � XZfhdZih[�W·`h[�\&�ZfhgZfh\GfhXZd�\&�·ack � W!}�\�n!�Z]Z[�W�W![ [�dZihW�[ `h[�\ `hfhrZj�W�k�ih[�]ZW!\GwsXZdÊ[�dZi�[�dZ�ÊihXZ] � XZ]ZW!\
[�dÃ\GXZ]ZW!�ZfhdZ[ `%acj�{�|ZXÃ�Z[ `%ac|ZXZW�W![�]ZWe�s[�gZk dZi½`h[�\©�s[�\GihW!]Z{�ihfhXZdZ\©[�i½{�[ ªZ]ÀacXZdzd·ack �Z� [�`h`h[ � k�\©[�ds{�XZW�[ `h[
��j�dZXs{�fh�Z[�w �ZXZdZiÊXZd d·ac]Zihfh`hfh\G[ �·ack�fh`h`h[�]�W!\ ªZ]Àack�gZ[�{ � [�\G]ZW![ `�[�\ f � k���[�\ 	 \Gk�]sY �Zk�dZ\Ã`%a��e`h`h[ � k���dZ[
XZ{�{�] � j�[�w X� �fh` \�ack���fhi �Z[ Y!k�f�W![ � W�[�dZ��W![Ã{�XZdZ\G{�fh[�ds{�[Ã�·ac]Zds[ÃW![�\ � XZdZ\�k�rZfh`hfhihjÃ{�XZ`h`h[�{�ihfhgZ[��:� 3 k�dZie�Z[
{�|ZXZ\G[�\&ªZ]Zfµ�Z[�gZW!XZdZi � `h]Z\&ihk�W!� / i�W![ [��sXZW�{�fh\Gj�[�\GwsdZXZihk �©� [�dZi � k�WÀ`h[�\¦Y!fh{�ihfhXZdZ\GwsªZ]Zf gZfh[�dZ�ZW!XZdZi k � W!}�\ `hk
��]Z[�W!W![ � k�fh\ k�]Z\G\Gf [�d§[��s|Z] � k�dZi �Z[�\©f � k��Z[�\ [�dZY!XZ]Zf�[�\�� bed§�ZXZ{�] � [�dZihk�f�W![ k k�fhdZ\Gf�j�ihj W![ � XZdZihj
k�gZ[�{��s[�\&f � k��Z[�\&�Z[¿¶�¸Z¹ZË�W�[�ihW!XZ]ZgZj�[�\&[ d ¶�¸�$ZË=� ¼ ¡Z��È©�h� Á ���G¢h�h�¿W![���W!XZ] � [ �Z[�\ �ZXZ{�] � [�dZih\ Y!fh` � j�\
[�]�� k�]Z\G\Gf�[�d��ZfhW![�{�i � k�W�Ée[�XZW���[ p�ih[�gZ[�dZ\ k�gZ[�{ ]ZdZ[ j�ªZ]Zf � [ gZ[�dsk�dZi �Z[ ´eXZ`h`$��ÄeXZXZ�Zw½`h[ p � [�{�fhk�`
« XZgZ[�W!k���[ bedZfhi � `h[�]ZWÀXsW!fh��fhdsk�`hfhihj [�\Gi)�·ack gZXZfhW	j�ihj ihXZ]ZW!dZj�\½[�d �eXZ�Zk�{�|ZW!X � [ ¶�Ð �©� w5dZXZ]Z\ � XZdZihW!k�dZi
[�dv{�XZ]Z`h[�]ZW�`h[�\�ihW!XZ] � [�\��Zk�dZ\�`hk¦tvXsW � k dZ�Zfh[�rZX � rZk�W!�Zj�[�w)`�k�`hfhrZj�W!k�ihfhXZd �Z[�V�k�W!fh\ [�iÀ`%ack�W�W!fhgZj�[��Z[��s[
Éek�]Z`h`h[�w	¤½[�W!`hfhd k�dZj�k�dZihfh[�w	�Zj�Y!XZds{�j�[�w	{�k ]s{�|Z[ � k�W!�Z[�\GªZ]Z[ [�i \G]ZW!ihXZ]Zi `h[�\Êf � k��Z[�\Ê�Z[ `%acXZ]Zgs[�W!ih]ZW![ �Z]
{�k �©� �Z[�¨ k�{�|Zk�]�� �
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� {�8Zihj �Z[�\§k�{�ih]Zk�`hfhihj�\GwÊ`h[ �ZXZ{�] � [�dZi�k�fhW![ k ]Zd¥W98Z`h[ [�\G\G[�dZihfh[�`v�Zk�dZ\�`hk � W!X � k���k�dZ�Z[�w©[�d
� k�W!ihfh{�]Z`hfh[�W � XZ]ZW¿`h[�\ � ]Zfh\G\Gk�ds{�[�\ �Z[Ã`%a�� �s[5� �efhdZ\Gfhw k�] �Zj�rZ]Zi �Z[z`hk§��]Z[�W!W![�w �s[�\ �ZXZ{�] � [�dZihk�f�W![�\
k�`h`h[ � k�dZ�Z\�{�|Z[�W!{�|Z[�dZihn!fh`h\�^ � ]Z\GihfhY!fh[�W `%a�k gZk�ds{�j�[ gs[�W!\�`%ac[�\Gi 	 ®&��¾À�Z��Â¦���·�Z�v¡s�eÍ��Z¢h���·�Z��� ¶�¸ZÆZ¸���XZ]
gZ[�W!\¦`%acXZ]Z[�\Gi 	 ¾À�Z�eÌZ�Z�<?¿¢
! �Z�Z���G�h�	¶�¸Z¹Z­��:��x§k�fh\½{�[�ihih[ � W!X � k���k�dZ�s[e[�\Gi�ihXZ]Zi��Z[e\G]Zfhih[e{�W!fhihfhªZ]Zj�[ � k�W!{�[
ªZ]·ac[�dZdZ]5��[�]Z\G[ [�i � k�\zihXZ] � XZ]ZW!\zgZW!k�f � [�dZi {�XZdZgZk�fhdZ{�k�dZih[ ªZ]Zk�dZi©^ `hk `�j���fhihf � fhihj �Z[�\ � k�\G\Gk�{�W�[�\
ªZ]·ac[�dZihW!k��hdZ[�dZi `h[�\ rZX � rZk�W!�Z[ � [�dZih\ d�j�{�[�\G\Gk�f�W![�\ ^�`hk {�XZdZªZ] / ih[ 	 [�i ^ `hk � fh\G[¥[�d gZk�`h[�]sWz�Z[
`%ack�gZfhk�ihfhXZdZw&\G]ZWe`h[ � `hk�dzfh�Zj�XZ`hXs��fhªZ]Z[��:� �efhdZ\Gf½`hk rZW!]Zihk�`hfhihj �Z[�\ {�X � rZk�ih\Gw [��sk�`hihj�[ �sk�dZ\ `h[ � W![ � fh[�W
Y!fh` � w [�\Gihn![�`h`h[zk � XZW!ihfh[z�Zk�dZ\ `h[z\�[�{�XZd��Zw ªZ]Zf�\G[�{�X �©� XZ\G[§�Z[§�Z[�]�� � k�W!ihfh[�\ �Zfh\GihfhdZ{�ih[�\A� �ek�gZk dsi
`%ac|Z[�]ZW![��sj�{�fh\GfhgZ[A��wsªZ]Zf W!j�{�k � fhih]Z`h[ `h[�\ j gsj�dZ[ � [�dZih\ �Z[ `�ac[�dZihW![�n!�Z[�]��sn!��]s[�W!W�[�\Gw � XZdZihW!k�dZi �·ack�rZXsW!�Ê`h[
�Zj � [ � rZW![ � [�dZi �Z[ `�a��e`h`h[ � k���dZ[ � k�W `"[ ihW�k�fhihj �Z[ ³ [�W!\Gk�fh`h`h[�\Gw \Gk �sj�{�k��s[�dZ{�[ \GXZ]Z\¿`h[�\¿{�XZ] � \¿�Z[�\
{�X �©� ]ZdZfh\Gih[�\ [�i��Z]ÇW!j���f � [��Z[�� [�f � k�W!we[�i�rZfh[�dÇ\#7sW!we\GXZd j�dZ[�W���fhªZ]Z[ W�[�{�XZdZ\GihW!]Z{�ihfhXZd \GXZ]Z\ `h[
W!j���f � [ dZk 6 f%�µ~Fkv��]Z[�W�W![ \�ac[�� � `hfhªZ]Z[ k�f"dZ\Gf � k�W+� `�[ {�XZ] � �Z[ � XZf���dZk�W!� �Zk�dZ\�`h[v�ZXZ\ � �µ[�¶�¸·¶�ÑZw	[�i
� `�ack��ZW![�\G\GfhXZd � XZ`hXZdZk�fh\G[A� �Z[ ¶�¸sÆZ¸ � `h[ ih|s} � [ `h[ � `h]Z\�[�Y�Y!fh{�k�{�[ {�XZds{�[�W!dZ[ `hk {�W!fhihfhªZ]Z[ �Z[�\
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�Zj � XZ{�W!k�ihfh[�\¿�sj�{�k��s[�dZih[�\ �·dZ[ gZXZfhihn!XZd � k�\Gw��sk�dZ\¿]ZdZ[ f � k���[ \GXZ]Zgs[�dZi½W![ � W!fh\G[�w � k�W � f½`h[�\©\GXZ`h�Zk�ih\
Y!W!k�d�0�k�fh\Gw �Z[�\+�eds}��ZW![�\ �¿ªZ]Zf �Zk�dZ\G[�dZi·\G]�W�`�k�`hfh��dZ[�x§k���fhdZXZi·Y!k�{�[�^�]Zds[�k�W � j�[�k�`h`h[ � k�dZ�s[�k�]vih[�fhdZi
{�`hk�fhW!w � XZ�Z[�W!ds[�w �Zfh\G{�f � `hfhdZj�[ [�i �5��dZk � f"ªZ]Z[�w �ZXZdZi XZd \G]Zfhi `hk � W!Xs��W�[�\G\GfhXZdvY!XZ]Z�ZW!XZ��k�dZi�[ � ]Z\GªZ]·ac^�\GXZd
[�dZihW!j�[z�sk�dZ\ � p ihW�k�\GrZXZ]ZW�� `hfhrZj�W�j�[����sk�d�\ `hk§\�[�{�XZdZ�s[ � k�W!ihfh[§�Z]ÇY!fh` � ��Å	`h`h[ � }�dZ[§]ZdZ[ � ��]Z[ W�W�[
� W!X � W![A��w ��k�W!k�dZihfh[ �·ac]Zd Y!]Zih]ZW rZfh[�d XZW���k�dZfh\Gj k�]Zihk�dZi � XZ]ZW�`�[�\�gZk�fhdZ{�]Z\�ªZ]Z[ � XZ]sW�`h[�\�gZk�fhdZªZ]Z[�]sW!\Gw
ªZ]Zk�dZ���e�s[ � k�fhd�`hk ��]Z[�W!W![�\�[�W!k Y!fhdZfh[���{�X �©� [�`h[��Zfhiµ`h[��Z[�W!dZfh[�W·W�[�Y!W�k�fhd��Z]�Y!fh` � 5

~F[�\%�e`h`h[ � k�dZ�Z\&�Zj�gZ[�`hX �Z� [�dZi k�]Z\ \Gf ]ZdZ[ � W!XZ�Z]s{�ihfhXZdÊ�Z[ � W!X � k��Zk�dZ�Z[ � fh`hfhihk�fhW![�ws�ZXZ{�] � [�dZi�k�fhW![
XZ]�Y!fh{�ihfhXZdZdZ[�`h`h[�wZ[�d � k�W!ihfh{�]Z`hfh[�W·\G]ZW·`h[�ih|�} � [ �Z[�`%ack�gZf�k�ihfhXZd4� � k�W � fµ`h[�\ � `h]Z\ {�j�`h}�rZW�[�\ [�d.�e`h`h[ � k���ds[
[�d ¶�¸Z¹·¶�w·¢
! ���G���Z¡Z�G�h¢h¢h� ®&²Z� '�� � fhdZ\Gfh\Gihk�dZi	\G]ZW½`hk ªZ]Zk�`hfhihj [�i�`%ac|Zj�W!X��h\ � [ �Z[ �Z[�]�� k�gZfhk�ih[�]ZW!\�`hfhj�\ � k�W
]ZdZ[ k � fhihfhj gZfhW!fh`h[ �Z]ZW!k�dZi `hk {�k �©� k���dZ[��s[ V�XZ`hXZ��ds[�ws[�iµ±Z�h�����Z��wsªZ]Zf gZ[�]Zi � XZdZihW![�WF^ `h[�\ � fh`h`hfhXZdZ\ �Z[
\ � [�{�ihk�ih[�]ZW!\e`h[©{�XZ]ZW�k���[¿�Z[-� { [�\ � [�]Zds[�\ {�k�\G\�[�n!{�XZ]ZwÀ{�[�\e|Zj�W!XZ\ �Z[©`%ack�f�W
� ªs]s[©\GXZdZi � fh`hXZih[�\ �Z[©{�[�\
k�gZfhXZdZ\&�Z[�{�|Zk�\G\�[�ªZ]ZfµrZX � rZk�W!�Z[�dZiµ[�d � fhªZ]sj5��¨vack�]Zi�W![�\&\GXZdZiµ^�`hk ��`hXZfhW![��s[�\&|Zj�W!XZ\&�s[ `hk � [�W 	 ±Z�Z�Z���
�e�Z�G�h�Z� ? ¢
! �Z�Z���G�h� ¶�¸Z¹·¶��)� `h[©�Z[�W!dZfh[�W½�Z[ \���W�k�dZ�Z\ Y!fh` � \ �Z[ � W!X � k��Zk�dZ�Z[©[�\Gi ihXZ]ZW!dZj [�dZihW![ ¶�¸Z¹ZÆ [�i
¶�¸Z¹ZËZw·ªZ]Zk�dZ� `hk¿gZfh{�ihXZfhW![¿Y!]Zfhi	`h[¿{�k �©� k�`h`h[ � k�dZ�=�����Z¢hÌZ��� � 	 ¶�¸Z¹ZË��!w·��7 ^¿³e[�fhi ´ k�W!`hk�dZw � XZdZihW![©`�k
W!j�\Gfh\Gihk�dZ{�[ � W!]Z\G\Gfh[�dZdZ[ `hXZW!\��Z[�\ ��]s[�W�W�[�\�dZk � XZ`hj�XZdZfh[�dZds[�\A�.� `%a"|sj�W!X��h\ � [ �s[�\�k�dZ{ / ihW![�\ � �ZXZfhi
�Z[�gZ[�dZfhWÀ]Zd � XZdZ] � [�dZi ^ `hk ��`hXZfhW![ �Z[�\ �e`h`h[ � k�dZ�Z\ �·ack�] � XZ]ZW!�·ac|Z]Zf:� ��V W!X � [�ihj �sk�dZ\¦ihXZ]Zih[�\¦`h[�\ 6 XZdZ[�\
[�dZ{�[�W�{�`hj�[�\ � k�W½`h[�\1�e`h`hfhj�\GwÀ`h[ Y!fh` � W!k ��� [�`h`h[©{�X � rZfh[�d�� `�k \�[�W!gZfhih]Z�Z[©\GXZ]Z\�`h[ « XZW!\G[vk�]ZW!k�fhi�j�i�j ]Zd
� k�W!k��Zfh\ [�d {�X �©� k�W!k�fh\GXZd k�gZ[�{Ê`�[Ê\GXZW!iÀªZ]ZfFdZXZ]Z\ k�ihih[�dZ�ZW!k�fhiF\GXZ]Z\ `h[ÊrZXZ`h{�|Z[�gZfh\ � [��©�µf�i	]Zd {�W!fhihfhªZ]Z[
k�`h`h[ � k�dZ��[�d�Y�j�gZW!fh[�W·¹ZËZwZ`hXsW!\&�Z[�`hk�\GXZW!i"fh[5��x§k�fh\&\Gk�{�k�W�W!fh}�W�[�Y!]Ziµj�{�XZ]ZW!ihj�[ � k�W·`hk��sj�Y!k�fhih[5�

~F[�\©l i�k�`hfh[�dZ\Êk�]Z\G\Gf XZdZi ]ZdZ[ � W!XZ��]s{�ihfhXZd �Z[ Y!fh` � \Ê�Z[ � W!X � k��Zk�dZ�Z[ �s[ � ]Zfh\¿`hXZdZ��ih[ �©� \Gw � k�fh\
{�[�`h`h[�n!{�f \�acXsW!fh[�dZih[ �Zj�\GXsW � k�fh\�gZ[�W!\�`hk ��]s[�W!W�[ �©¾F�h�s�����h�h��?zÂ¦�G���Z¡Z���h¢½°��Z���h¢h��� �sfhi Éefhk�d V�fh[�W!X
¤¦W!]ZdZ[�ihihk 	 ¾À���Z�
! �Z�Z�Z�¿¡Z�©���h�Z���e� �h�h�Z¢h�h���Z�sw � � ÆZ¬·¶��%� Ï½XZ\G\G[�`h`hfhdZfhw��ZXZdZi©dZXZ]Z\zgZ[�W!W!XZdZ\zªZ]·acfh`©\G[�W!k
[�dZ\G]Zfhih[ `hk Y!f���]ZW![ � /�� [ �Z] {�fhdZj�k�\Gih[ �Z[�`hk W!j�\Gfh\Gihk�dZ{�[�w �·ack�rZXsW!� {�XZn!\G{�j�dZk�W!fh\Gih[�[�i k�\G\Gfh\Gihk�dZihn
W!j�k�`hfh\Gk�ih[�]ZW � XZ]sW�`h[�Y!fh` � �·a��e`h[�\G\�k�dZ�ZW!fhd�fhw ®&�Z���h�Z�Z�v±Z���G�G�Z��Í��h¢h�Z�h�sw)k�gZk�dZi·`hk���]Z[�W�W![ 	 ¶�¸ZÆZÑ �!w�Y!k�fhiÀ\G[�\
ihW!XZfh\ � W![ � fh[�W!\½`hXZdZ��\ � j�ihW!k���[�\ [�dZihW![v¶:¸Z¹·¶ [�i&¶�¸Z¹ZÆ 	 `hk���ihW!fh`hXs��fh[ Y�k�\G{�fh\Gih[	��� � XZ]ZW gZk�dZi�[�W `h[�\ Y!XsW!{�[�\
k�W � j�[�\-�s¢h� ���Z ��h�G� Á�¢h�Z�s���·{�X �©� k�dZ�Zfhihj � k�W `h[ � fhdZfh\Gih}�W![Ê�Z[Ê`�k¿xzk�W!fhdZ[�w�
&� Â¦�h¢h�Z�h�¿�G�� ��h���Z�h� � XZ]ZW
`h[�\½Y!XZW!{�[�\�k�j�W!f�[�dZdZ[�\ [�i�¢
! �v�s�e�e�1? ¢h� � �G�Z� $µw fhdZ\ � fhW!j �Z[ `hk � XZW!i �Àac]Zd � W / ihW�[ \G]ZW `h[ Y�W!XZdZi W!]Z\G\G[5��l�`
k �Z� k�W!k��hi½�Zj � ^ {�X �©� [ � `h]Z\©XZW!f���fhdZk�`½ª�]Z[ �·a�k�]ZihW![�\ {�fhdZj�k�\Gih[�\ 	 {�X �©� [ ¨e[ Ï½XZrs[�W!ihfh\Gw&Ée[�dZfhdZk�� [�d
j�gZfhihk�dZi `%ac[ �©� |Zk�\G[�� �)Â½�Z� ¡Z� ÌZ�s ��Z�G���G»Z���h�Z�G��"Z�Z� Â¦�Z�Z� ��� ����°�¢h��� ¢h� �G�Z��°h°�¢h��� �©~ a�fh�Zj�XZ`hXs��fh[
rZ[�`h`hfh{�fh\Gih[ dZ[ ih[�dZih[ � k�\ {�[ {�k�ih|ZXZ`hf"ªZ]Z[�w�ªZ]Zf {�|Z[�W�{�|Z[ ^ i�W!k�ªZ]Z[�W `%ac|Zfh\GihXZfhW![ ^ ihW�k�gZ[�W!\ �s[�\
{�X �©� XZW!ih[ � [�dZih\ � [�W!\GXZdZds[�`h\���xzk�fh\ fh` d ac[�\Gi � k�\ `h[ \G[�]Z` ^ � W![�\G\G[�dZihfhW ihW�}�\ gZfhih[ `%acj�{�|s[�{ �Z] Y�k�\G{�fh\ � [�w
{�X �©� [ [�dzihj � XZf���dZ[ `h[ \G]Z{�{�}�\©�Z[ �s[ ]���Y!fh` � \ \Gfhih]Zj�\ [�d§Ï½]Z\G\Gfh[�w����Z�  ��h ���[�i
��¡Z¡Z�h� ���h�G�sw �Z}�\
¶�¸Z¹Z¬·�

~F[ � `h]Z\ 	 i�W!fh\Gih[ � [�dZi�� {�j�`h}�rZW![ �s[ \¿Y!fh` � \¿�Z[ Y!fh{�ihfhXZd � W!X � k��Zk�dZ�Zfh\Gih[�\¿[�\Gi ®&��¯5�Z� ° ±Z²Z�G��w�Y!fh` �
k�`h`h[ � k�dZ�¥k�dZihfh\Gj � fhih[ {�X �©� k�dZ�Zfhihj �Z} \ ¶�¸ZÆZ¸ � k�W É ;erZrs[�`h\Gw¿{�|Z[�Y �Z[ `hk � W!X � k���k�dZ�s[�w¿^ ³ [�fhi
´ek�W!`hk�dZw	{�fhdsj�k�\Gih[vW�j � ]Zihj5�µÅ	d Y�k�fhihw	`h[�\�Y!fh` � \�k�dZihfh\Gj � fhih[�\�dZ[v\GXZdZi � k�\Ê]ZdZ[ \ � j�{�fhk�`hfhihj k�`h`h[ � k�dZ�Z[��
� k�fh\ {�[�`h]Zfhn!{�fFk �Z� k�W!k��hiF{�X �©� [¿[ � rZ`hj � k�ihfhªZ]Z[�w ^Ê`hkÊY!XZfh\ � k�W½\Gk©W![�`hk�ihfhgZ[¿ªZ]Zk�`hfhihj�w·[�i � k�W!{�[¿ªZ]·acfh`	k
j�ihj ihW!}�\¥`hk�W��Z[ � [�dZi��ZfhY!Y!]Z\�j dZXZd \G[�]�`h[ � [�dZi�[�d �e`h`h[ � k���dZ[ 	 ¬Z­ � fh`h`hfhXZdZ\ �Z[ \ � [�{�i�k�ih[�]ZW!\
k�`h`h[ � k�dZ�Z\Gw �ZXZdZihw \G]ZW XZW!�ZW![�w ihXZ]Z\ `h[�\©p�pÇ[�i � XZ`hfh{�fh[�W!\A5�� � k�fh\v�Zk�dZ\v`h[�\ � k ��\vXs{�{�] � j�\ 	 k�fhdZ\Gf ¢h�
Í��Z�G�h�G�h���§�Z]Ç¶	� � � k�W!\ ¶�¸Z¹·¶ `h[ gsk�dZihk�fhi¦[�dz{�[�\ ih[�W � [�\-� � ���s� Â¦���Z�5Â¦�Z� �� ��h¡Z���e�e���Z�5Â¦�Z� ¡Z�h�G�
"Z� ! �Z�Z���h¡Z����¡s�µÂ¦�G��Â¦���·�Z�Z¡Z��� ! �ÀÂ¦�Z��Â �����G�h¡Z��?��G���G���Z¢h�h�G�Z�h�h�Z��� (��Z�h� ¢h�FÂ¦�G��Â¦���·�Z�Z¡Z� �Z� �Z�Z�h� Â¦�Z�
?¿¢
! �½�Z ��G� ¡ ! �Z�G��( ~F[ ��]ZfhYFp��Z\G\ ���G�)�Z�Z�)Â �G�Z¡Z�Z���h�h�Z�¿¡Z�)Â¦�G���e�h���¦�Z�G¡Z�G��Â¦�Z�½�G�Z�©�h�Z�h��������¡Z�G�Z�e�Z�h��"Z�Z���
Â¦�Z� ¢h� "Z�Z�Z¢h�h�h�Ã¡Z�Ã�G��� �h�e���·��� ���e¢h�� ��Z¢h���Z� ¡Z�Ã�G�Z� �h�Z�h��� Â¦�G���h�Z�h�h�Z��( ':¢e�G��� Â¦�����h��� ¡ ! �Z�Z�h�G� Â¦�Z�G�h�
�G���G��Â¦�Z¢h���Z�G���e���Z�À¢h�  ����G�h�h��»Z�h�G�h�Z�G��"Z�Z���)¢h��� �e�Z�h�Z¡Z�G��� ¡Z���h�Z�h¢h� ¡Z� �G�����Z�Z�G�h� ���À¡Z��¢h� �e�h�G�Ê��� �G�
���s�
�#! ��ÂZÂ¦�Z�h���Z� �G�Z� �Z�Z� ¡Z�Z���Z�e���Z�h�Z�h�h�Z�����Z�G��� � 3	fhW�j [�Y�Y![�{�ihfhgZ[ � [�dZi �Z[Ã`%ac|Zfh\GihXZfhW![Ã�·ac]Zd {�XZdZ\G[�fh`h`h[�W
Y!fhdZk�dZ{�fh[�W½�Z] �Z]s{©�Z[ � ]ZW!ih[ � rZ[�W�� [�dZi"W![ ¶�$ZÆZÆ [�i ¶�$ZÆ�$ZwF{�XZdZ�Zk � dsj ^ � XZW!i���[�i��ZXZdZi�`hk gZfh[ kvY!k�fhi
`%acXZr � [�i �·ac]Zd W!X � k�d [�d ¶�¸Z¬ZË=�)\GXZd k��sk � ihk�ihfhXZd XZW!fh[�dZihj�[v�ZXZfhi � [�W � [�ihihW![ �s[ � XZdZihW![�W+� ¢h�����Z�h ����G���
�h��¢h¢h� "Z� ! ��¢h¢h�Ê���G� � 	 [�iF[�d [�Y!Y�[�i	XZd Y�k�fhiFgZ[�dZfhW¦]ZdZ[ � k�W!ihfh[¿�Z[¿`hk©Y!fh��]sW!k�ihfhXZd �Z] � fh\Gj�W!k�rZ`h[©��|s[�ihihX �Z[
³ek�W!\GXZgZfh[��:� l `§\GXsW!i§[�d ¶�¸Z¹Z­Zw � k�W!k�`h`"}�`h[ � [�dZi§^ ]Zd �ZXs{�] � [�dZihk�fhW�[ [�dZ{�XsW![ � `h]Z\ gZfhXZ`h[ �©� [�dZi
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k�dZihfh\Gj � fhih[ \G]ZW�`h[ÊÍ����G�h¢	¯5�Z� ° 	 ihXZ]ZW!dZj �Zk�dZ\v`h[ ��|Z[�ihihX��Z[ ~FXZ� 6 ��[�i � XZdZihW![ `h[�\ � j�Y!k�fhih\ �Z[ p��Z\G\
B �Z� [�dZ|Z[�f � [�W!wsªZ]Zfhwsk�gs[�{ `%a�k�fh�Z[ �Z[ \GXZdÊk�ihW!XZ{�[ \�[�{�W�j�ihk�fhW�[ ~�;eÄew � k�dZf � ]Z`h[ `h[ �Z]Z{e�Z[ � ]ZW!ih[ � rZ[�W���w
[�i W!]ZfhdZ[ \GXZd � [�] � `h[5��l�`)[�\Gi {�XZdZ�Zk � dZj ^ � XZW!i � XZ]ZWÀk�gZXZfhW!w5[�dZihW![ k�]ZihW![�\GwsgZfhXZ`hj ]ZdZ[ �sj�`hfh{�fh[�]Z\G[ � [�]Zds[
Y!fh`h`h[�rZ`hXZdZ�Z[�ªZ]Zf·\�ac[�\GiÀ\G]Zfh{�fh�Zj�[��F{5a�[�\GiÀ��XZdZ{�\G]ZW!ihXZ]ZiÀ\Gk�ih[�dZihk�ihfhgZ[��s[ � XZ`h`h]ZihfhXZd �Z[�`hk�W!k�{�[�k�W ��[�dZds[
ªZ]Zfe[�dZihW!k��hdZ[Ã\Gk � ]ZdZfhihfhXZdZw � k�fh\ fh` � X�W!ih[Ã\G]ZW¿`h]ZfeihXZ]Zih[�\ `h[�\ � k�W!ªZ]Z[�\ \Gihj�W�j�XZi$� � j�[�\ �Z] � � ]Zf�Y)� w
W!j � ]s��dZk�dZihweW�k � k�{�[�we` � {�|s[5�&p�k�W!j�k�`hfh\Gk ihfhXZd {�X�7Zih[�W�k {�|Z[�W k�] {�fhdsj�k�\Gih[�w k�{�{�]Z\�j �Z[ {�W!f � [ {�XZdZihW![
`%ac|Z] � k�dZfhihj�k � W!}�\ ��]s[�W!W�[�wv[�i ªZ]Zf k�ihXZ] � XZ]ZW!\ {�|s[�W!{�|sj ^ \G[ �sj�Y![�dZ�sW![¥[�d �Zfh\Gk�dZi ªZ]·acfh` k�gZk�fhi
{�XZdZ\Gfh�Zj�W!k�rZ`h[ � [�dZiÀk�ihihj�dZ]Zj�`hkÊ{�|Zk�W��Z[�k dZihfh\Gj � fhih[��Z] � W!X � [�iFfhdZfhihfhk�` � � XZ]ZW!ihk�dZiFÉ ;erZrZ[�`h\ [�d Y!]ZiFY!XZW!i
{�XZdZih[�dZiµ[�iµ`h[�{�XZdZ\Gfh�Zj�W!k�{�X �©� [ [��sihW /�� [ � [�dZiµ[�Y!Y!fh{�k�{�[5�

)�*�+ �
��, + Y!fhd��Z]¦¯5�Z� °�±Z²Z�G�

� � ��
�� �&����,����
~F[�\ Y!fh` � \ �Z[ � W!X � k���k�dZ�s[�dZ[ \GXZdZi � k�\ `h[ � XZdZX � XZ`h[ �s[�\ � ]Zfh\G\Gk�dZ{�[�\ �Z[ `%a�� �s[.�Ê`h[�\

p�XZgZfhj�ihfhªZ]Z[�\Gw � k�fh\�k�]Z\G\Gf·`h[�\��edZ��`hk�fh\�[ i·`h[�\�� � j�W!fh{�k�fhdZ\�Y�[�W!XZdZihw){�|sk�{�]Zd ^�`�[�]ZW � k�dZfh}�W![��Z[�\ Y!fh` � \
ªZ]Zf©�ZXZfhgZ[�dZi©[��sk�`hih[�W `hk W!j�\Gfh\Gihk�dZ{�[ {�X�dZihW![ `%a�[�dZdZ[ � fhwÊ[�i � XZdZihW![�W `�[ {�XZ]ZW�k���[ �Z[�\ � X � ]Z`�k�ihfhXZdZ\
j�{�W!k�\�j�[�\ � k�W·`h[�\ � W!fhgZk�ihfhXZdZ\&XZ]�`h[�\&rZX � rZk�W!�s[ � [�dZih\GwZXZ]�rZfh[�d�{�XZdZihW�k�fhdZih[�\&^�Y!]ZfhW·`�acXZ{�{�] � k�ihfhXZd·�

Å	d©bedZfhXZd©\GXZgZfhj�ihfhªZ]Z[�wµXZd � [�]Zi {�f"ih[�W `h[�Y!fh` � ���G� ��� ���h��¢ �s[�¨eXZdZ\G£ZXZfhw [�d ¶�¸Z¹ZÆZw ªZ]Zf ihXZ]ZW!dZ[
k�]ZihXZ]ZW&�Z[�`hk�`hj��Z[�dZ�Z[��Z[�`�ack�W�{�[�d {�f�[�`·\Gfh��dZ[��s[ÊrZXZd k�]s��]sW![.�2� ¡Z�s�s� �Z�Z�Ê¢h�Z���Z¢h�h�h�Ê¡Z�Ê¢
! 
 ���G�Z�h�Z���
��� ¢h��� ��¢h¢h���e�Z�Z¡Z���Z�Z�&���Z�e�e�h��¡Z������� �h� �����Z�h�G�Z�����G�	¢h���ÀÂ¦��È5�G�Z�Z����� �G���Z�Z�h�G�G���Z� �G�Z�Ê¢h� Â¦¢h�Z��� ¡Z�
 ��h¢h¢h���·���)���v�Z�Z�·���h�·Â¦���Z¡Z�Z��¡Z���µÂ¦�Z�G�h�h�G���Z�G�GÂ¦�Z�Z�����Z�Z�h����Â¦¢h���������G���h�Z��� ���Z�·�Z�v�Z�G����� ���h��¢ � w·\�f���ds[
�·ac[�\ � XZfhW 	 p�XZW!`hfhdZw���Â (Z���h��� w � � $Z­ZÐ��:��Å	dÊ��j dsj�W!k�`hwZ`h[�\¦Y!fh{�ihfhXZdZ\ \GXZgZfhj�ihfhªZ]Z[�\ fhdZ\Gfh\Gih[�dZiv\G]ZWÀ`h[ �Z[�]Zfh` ªZ]·acfh`
Y!k�]Zi � XZW!ih[�W � XZ]sW&ihXZ]Z\ `h[�\ � [�]ZdZ[�\ {�X �©� ]ZdZfh\Gih[�\ � k�\G\Gk�{�W!j�\ � k�W `h[�\A�e`h`h[ � k�dZ�Z\���p�]ZW!ihXZ]ZiF�Z[�\GihfhdZj�[�\
k�] � ]ZrZ`hfh{ dZk�ihfhXZdZk�` [�`h`h[�\§\GXZdZi k�]Z\G\Gfhw�k � W�}�\ ¶�¸Z¹Z¹ZwÊ�ZfhY!Y!]Z\Gj�\�{�|Z[ 6 `h[�\ �e`h`hfhj�\GwÊ[�i �Zj�{�W!fhgZ[�dZi `hk
W!j�\Gfh\Gihk�dZ{�[ �s[�\v|Zk�rZfhihk�dZih\v^ `%a�k�W!W!fh}�W![�w \G]ZW!ihXZ]Zi�{�[�`h`�[�\ �Z[�\ Y![ �©� [�\ [�i �Z[�\ � [�]ZdZ[�\Gw½ªZ]Zf � k�`���W�j `h[
� k�\G\Gk�{�W![��s[�`h[�]ZW!\ � W!XZ{�|Z[�\GwZXZdZiµ`h[ {�XZ]�W!k��Z[��Z[ � XZ]ZW!\G]ZfhgZW�[�`hk�`h]Zihih[ � Xs]ZW·\Gk�]Zgs[�WÀ`hk ih[�W!W![ W!]Z\G\G[�w � `h]Z\
[�dZ{�XZW![�ªZ]s[�`h[�{�X �©� ]ZdZfh\ � [5�

~ a �eds��`h[�ih[�W�W![ {�|s[�W!{�|s[�w5�Zk�dZ\¦]Zd©{ fhdZj � k1� �s[ � XZrZfh`hfh\Gk�ihfhXZd¿dZk�ihfhXZdZk�`h[��Ê^ � XZdZihW�[�W	]ZdZ[e]ZdZfhihj
� k�W!Y!k�fhih[�ws�s[ `%ac]Z\GfhdZ[ ^ `hk « fhi�����~F[ {�XZ]ZW!k dZi �ZXs{�] � [�dZihk�fhW![�w5�sj � ^ {�j�`h}�rZW�[ �Zk�dZ\¦`%ac[�dZihW�[�n!�Z[�]��sn!��]Z[�W�W![�\Gw
[�iF�Zj�\GXZW � k�fh\ � `hk�{�j¿\GXZ]Z\e`h[¿{�XZdZihW98Z`h[¿��] xzfhdZfh\Gih}�W�[¿�Z[¿`%acfhdZY!XZW � k�ihfhXZd �Zk�dZ\e`h[¿{�k��ZW![¿�s[¿`hk « W!XZÄed
�)fh` � bedZfhihw � XZdZihW![�w�[�d � k�W!ihfh{�]Z`hfh[�W&�sk�d�\ `h[�\ Y!fh` � \ �Z[ � k�ihiF[�iF�Z[ ��[�dZdZfhdZ��\Gw `hkÊW�j�\Gfh\Gihk�dZ{�[¿k�] rZ`hfhi 6
	 ®&�Z�Z¡Z�G�����h�h���Z�À¢h�����Z��Â¦� ¶�¸Z¹Z­��&XZ] rZfh[�dZw)�Zk�dZ\�� ���Z�G�h� ��°½Á��G�h�h�Z�h�Z��®&�h�G�h��� �h� Á��G�h�h�Z�"�Z� j�gZXZ{�k�ihfhXZd �Z[
`hk�ÉeW!k�dZ�Z[�¤¦W�[�ihk���dZ[�[�d ��]Z[�W!W![�^�ihW!k�gs[ W!\�`h[�\�j � fh\G\GfhXZdZ\��Z[�`hk�¤¦¤ « 	 ¶�¸Z¹·¶ ��XZ] º�»Z��±Z�h¢h���Z�	�µ�h¢h¢h���·�
	 ¶�¸Z¹ZÆ��%� � �s�s� �G�Z���h���h� �h�G�Z��"Z�Z�h¢h¢h��� �G��� Â¦�����h�Z���Z�G� ¡s���Ê¡Z�G�Z�h�h�Ê¡Z� ��»Z�Z���Z�Z� �Z�s ����G�h� �Z� °��Z�h�Z�G���e�Z�h�
°������G�Ê¡Z�Ê�G�Z�¦Â¦�Z�G�G��� ���F�G�Z�G�h�Z�Z��Â¦�Z� °��Z�h�h� �e���Z��°����G�e�Ê¡Z�Z�Z� ¢h���e�e�s�e���Z�h�e¡Z� °h°��h���h¢h���%� W j�\�] � [¿V�fh[�W!W�[
p�XZW!`hfhd 	 �eÉe]Z[�W!W!k [ W�[�\Gfh\Gih[�d 6 k�� � �=$Z­Z¹��:� « X �©� [ `h[�\ k�{�ih]Zk�`hfhihj�\Gw�ihXZ]Zih[�Y!XZfh\Gw�fh`h\ W![�\Gih[�dZi
W![�`hk�ihfhgZ[ � [�dZi �Zfh\G{�W�[�ih\ \G]ZWÃ`h[�\ {�X � rZk ih\��eV�k�\ �·a�[ �©� |Zk�\G[�w � k�\ �s[�|Zj�W!XZ\Gw � k�fh\ �Z[�\ {�fhihX5��[�dZ\
XZW!�ZfhdZk�fhW![�\Gw·�Zj�Y![�dZ�Zk�dZi	`hk¿�Zj � XZ{�W�k�ihfh[©{ XZdZihW![©]Zd W!j���f � [©ihXZihk�`hfhihk�fhW![�wF[�i `h[�]ZW � W!X � W![ � [�] � `�[©{�XZdZihW![
`h[�\�[��sk�{�ihfhXZdZ\�� � {�8Zihjv�Z[�\�Y!fh` � \��Z[v{ X � rZk�ihw `h[�\ � |sX � [ Y!W!XZdZi Y!fh` � \ � [�\�\Gk�fh[�dZi �Z[ `�j���fhihf � [�W `hk
��]Z[�W!W![ [�d � XZdZihW!k�dZiµªZ]Z[�ihXZ]Ziµ`h[ � XZdZ�Z[ \�a"� fhdZgs[�\Gihfhi 	 {�X �©� [��Zk�dZ\ (��h¢h¢h�h�Z�Z� ¢h� ��� �Z�G�5[�d ¶�¸Z¹ZÆ��À\�k�dZ\
ihW!X � {�k�W!fh{�k�ih]ZW![�W `%ac[�dZdZ[ � f 	 V�XZÄ [�`h`½[�i¦V�W![�\G\GrZ]ZW���[�W [�\G\Gk ��[�dZi � /�� [ �·ack�dsk�`���\�[�We\G[�\ � XZihfhgZk�ihfhXZdZ\
�Zk�dZ\	
�����
��sÍ��Z�G�Z¢h¢���¢h��[�d ¶�¸Z¹·¶��:� ³e]Z\ [�i�{�X �©� [�dZihj�\ k�]�� Å	ihk�ih\Gn!bedZfh\Gw)fh`h\�{�XZdZihW!fhrZ]Z[�W!XZdZi·`hk�W���[ � [�dZi
^ `hk � � X � ]Z`hk�W!fh\Gk�ihfhXZd����Z[ `%acfhdZih[�W!gs[�dZihfhX�dÊk � j�W!f�{�k�fhdZ[.��gZXZfhW � k�WÀ[��s[ �©� `h[�w5{�[ ªZ]Zf � XZ]ZWFdZXZ]Z\ � k�W!k��hi
� W!j � XZdZfhihXZfhW![�w&`h[ `hXZds��n � j�ihW!k��Z[ �Z[ � X�dZihk��Z[ ��7z^ ��[�dZdZfhdZ��\Gw<*��h�G��� �����G� ±Z�h�Z�G�h��¡Z�¦ªZ]Zf �Zj�{�W!fhi `hk
`h]Zihih[ �Z[�\ � X �©� fh[�W!\Ê^ ~FXZdZ�ZW![�\¿[�d ¶�¸Z¹�ÆZw�[�i¦ªZ]Zf¦[�\Gi � W!X � [�i�j \GXZ]Z\¿`h[ ihfhihW![1' � �Z�¿� *��h�G���e�Z�zk�]��
� ihk�ih\Gn!bedZfh\��¿~Fk � W!XZ�Z]Z{�ihfhXZd �Z[ Y!fh` � \Ç�Z[ ��]s[�W!W�[ [�\GiÃ{�XZdZ\Gfh�Zj�W!k�rZ`h[ 	 � W!}�\��·ac]Zd ªZ]sk�W!iÃ�Z[ `hk
� W!XZ�Z]Z{�ihfhXZd ihXZihk�`h[���\Gf rZfh[�d ªZ]Z[�w Y!fhd ¶�¸�¹Z¬Zw `%a�k�\G\GXZ{�fhk�ihfhXZd �Z[�\ � W!XZ�Z]s{�ih[�]ZW!\Ê�Z[ Y!fh` � \ÊrZW!fhihk�dZdZfhªZ]Z[�\
� W!XZih[�\Gih[�dZizk�] � W!}�\ �s[ `hk ¨efhgZfh\GfhXZd ��] �)fh` � �Z] xzfhdZfh\Gih}�W![ �Z[ `%a"l�dZY!XZW � k�ihfhXZd=5 « X �©� [ [�d
�e`h`h[ � k���ds[eXZ]©[�d l�i�k�`hfh[�wµ`h[�]ZW!\½Y!fh` � \½Y!X�dZi�]ZdZ[e`hk�W���[ � `hk�{�[ek�]�� k�gZfhk�ih[�]ZW!\�[�i k�]�� � k�W!fhdZ\ ��®&� ���hÌZ¢h�
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¡Z� ��� �G�Z�h�G���ZXZ{�] � [�dZi�k�fhW![Ã�Z[ � k�ihihw�[ d ¶�¸Z¹·¶�w�ªZ]Zf � W�j�\G[�dZih[Ã]Zd gZXZ`e�Z[ÃdZ]Zfhie�·ac]Zd rZX � rZk�W!�Zfh[�W
k�dZ��`�k�fh\Êk�] �Z[�\G\G]Z\Ê�Z] Ï½[�fh{�|Zw�XZ] ¾À��� $ "Z�Z�¦�G���G ����Z�½���Ã�e����w�Y!f�{�ihfhXZdÃ�Z[�tvX � ` « XZÄek�W!�Ã[�i¦¨ek�gZfh�
~F[�k�dZw5[�d ¶�¸Z¹Z¬Zw5XZdZi)]Zd¿gZfhYF\G]Z{�{�}�\���x§k fh\¦`h[�\ � [�]ZdZ[�\¦{�X � rZk�ihihk�dZih\¦\GXZdZi � `h]Z\¦W![ � k�W!ªZ]Zk�rZ`h[�\ � k�W	`h[�]ZW
k�\Gih]Z{�[¿[�d \Gfhih]Zk�ihfhXZd �ZfhY!Y!fh{�fh`h[©ªZ]s[ � k�W¦`�[�]ZW½k�`h`h]ZW![ � k�W!ihfhk�`h[���k�W!fh\GihXZ{�W!k�ih[�\ �sj�\GfhdZgZXZ`hih[�\ XZ] XZ]ZgZW!fh[�W!\
j�dZ[�W���fhªZ]Z[�\ {�XZX � }�W�[�dZi ihXZ]Z\Gw [�d�[�\ � j�W�k�dZi 	 \G]ZW!ihXZ]Zi � XZ]ZWÊ`h[�\ \�[�{�XZdZ�Z\=�Ê]Zds[Ãk � j�`hfhXZW!k�ihfhXZd �Z[Ã`�k
\Gfhih]Zk�ihfhXZd�k � W!}�\Gn���]Z[�W�W![5�

bed {�k�\e]Zd � [�] ^ � k�W!i [�\Gi	{�[�`h]ZfF�·ac]Zd Y!fh` � ªZ]Zf	k¿[�] rs[�k�]Z{�XZ] � �s[ � k�` ^©\G[ Y!k�fhW�[�wÀ[�i ^ / ihW![
� W!X � [�ihj�w�k�gZk�dZiÀ�Àa / ihW![ÊW![�\Gihk�]sW!j 	 �sk�dZ\ `h[ \ k�dZdZj�[�\+$Z­��&[�iÀW�[ � fh\ ^�`hk � XZ�Z[�W�j�{�[ �©� [�dZi%�Zl `F\�ack���fhiF�Z[
º�»Z�&®&� °��e�Z�Z¡ ¼v���Z�h»©��°v¾À�Z¢h�Z�Z��¢�Á�¢h�h��Â 	 ¶�¸Z¹ZÆ��:��V�W!j � k�W!j � k�W	V�XZÄe[�`h`�[�i V�W![�\G\GrZ]sW!�Z[�W 	 ]Zd ´eXZds��W!XZfh\
X �Z� XZ\Gj�k�]��ÊdZk 6 fh\&[�iµW!j�Y!]Z��f�j�[�d��eds��`h[�ih[�W!W�[��!wZfh` \G[ |Z[�]ZW!i�[ ^ `hk � k�]Zgsk�fh\G[ gZXZ`hXZdZihj �Z] � fhdZfh\GihW![ �Z[ `hk
��]Z[�W!W![�w	ªZ]Zf {�W!k�fhdZi&`hkvW�j�k�{�ihfhXZd dZj��Zk�ihfhg�[v�Z] � ³ f�[�]��.��w � fhdZ\GihXZd « |Z]ZW!{�|Zfh`h`hw k�`hXZW!\ÊihW!}�\ � X � ]Z`hk�fhW![
{�|Z[�Y	�Z] ��XZ]ZgZ[�W!dZ[ � [�dZi%� l�`�\�[eY!k�fhi�ihXZ]Zi)�Z[ � /�� [�wµrZfh[�d©ªZ]ÀacXZd©{�W�k�f���dZ[e`%ack � rZf���]��hihj �Z[ \GXZd � W!X � XZ\Gw
[�i)ªZ]·acfh`)k�fhi)��k�W!�Zj `hkeW!j � ]Zihk�ihfhXZd¿�·ack�gZXZfhWFfhW!W!fhihj « |Z]ZW!{�|Zfh`h`%��Å	d¿[�Y�Y![�ihwµfh`�W![ � W�[�dZ�©`hkeih|Zj � k�ihfhªZ]Z[e�Àac]ZdZ[
ihW!}�\e{�j�`h}�rsW![¿rZk�dZ�s[¿�Z[�\G\GfhdZj�[¿�Z[¿¨ k�gZfh� ~FXZÄew·ªZ]Zf	W!fh�Zfh{�]Z`hfh\G[�w·\GXZ]Z\e`h[©dZX � �Z[ ¤¦`hf �©� wÀ`h[�\ gZfh[�fh`h`h[�\
rZk��Z[�W!dZ[�\eªZ]Zf � [�] � `h[¿`%ack�W � j�[©f �©� j�W!f�k `h[©k�ds��`hk�fh\G[�wÀ\GXZ]Z\ `h[�\ ihW�k�fhih\ �Z] |Zj�W!XZ\ � W!fhdZ{�f � k�` �Z] Y!fh` � k�]
dZX � \G]Z{�W!j�w �e`�[ ��j�dsj�W!k�` « k�dZ�5� � �Z[�dÊY!k fhi)ihXZ]Zi)`h[ Y!fh` � w5k�\G\G[ 6 `hXZdZ��w5[�\Gi)]Zd¿Y!`�k�\G|Zn!rZk�{�£¿ªZ]Zf)W!k�{�XZdZih[
`hk gZfh[ �·ac]ZdÊXZY!Y!fh{�f�[�WÀihW!k��ZfhihfhXZdZk�`hfh\Gih[�wsªZ]ZfµY!k�fhi `hk ��]Z[�W!W![ {�X �©� [ XZd � XZ]Z[�W�k�fhi)k�]¿{�W!fh{�£Z[�i)w5k�gs[�{1� Y!k�f$W�n
� `hk���� �)dZXZ]Z\�`h[ gZX5��XZdZ\�k�fhdZ\Gf�[�d�¶�¸Z­Z¬ \�[ rZk�ihihW![v[�d �Z]Z[�`�^v¤¦[�W!`hfhd � XZ]ZW �Zj�Y�[�dZ�ZW![ `%ac|ZXZdZds[�]ZW �s[
`%a��edZ��`h[�i�[�W!W�[�wsk�{�{�]Z\Gj�[ �Z[ rZW!]Zihk�`hfhihj�\ `hXZW�\ �Z[ `�ke��]Z[�W�W![ �Z[�\½¤¦XZ[�W!\¦[�d�� Y!W!fhªZ]Z[ �Z]¿p�]Z�Zw � ]Zfh\¦�Z[�gZ[�dZfhW
k � f�k�gZ[�{e`%acXsY!Y!fh{�fh[�W	�s[ebe|Z`hk�dZ\ ªZ]Àacfh` ke{�X � rZk�ihih] 	 [�i ªZ]Zf j � XZ]Z\�[ `hk Y![ �©� [ ªZ]Àacfh` k�f � [.5��
� dsXs]Z\ `h[
gZXs��XZdZ\ k�]Z\G\GfhwsihW!X � ��[�dZihfh` k�gs[�{ `h[�\ � W!fh\ XZdZdZfh[�W!\ `hXZW!\ �Z[ `hk V�W![ � fh}�W![ ��]Z[�W!W![ � XZdZ�Zfhk�`�[�wsX� ¿fh`)[�\Gihf � [
ªZ]Z[�wµrZfh[�d©ªZ]Z[e`h[�\C�e`h`h[ � k�dZ�Z\½\�[e\GXZfh[�d�i � k�`�{�X �©� XZW!ihj�\ � XZ]ZW	gsk�fhdZ{�W�[ � k�W	dÀacf �©� XZW!ih[eªZ]Z[�` � X5��[�dZw
{�[v\GXZdZi&`h[�\��eds��`hk�fh\Gw	rZXZdZ\ � XZ]Z[�]ZW!\Gw	ªZ]�f&XZdZi ��k���dZjv`�kv�Z]Z[�W�W![.� {�[�`hkvgZ[�]Zi&�ZfhW![vªZ]s[v`h[v�ZW!XZfhi&W�[�\Gih[
� ]Zfh\G\Gk�dZi ���½®&��� ��¢h¢h���e�Z�Z¡Z�§�Z�Z� ÌZ�Z� ÌZ�Z�G¡Z� ¡Z���§»���Â¦�h�h�Z��$ ���v¡Z���� ��h¢h¢h�����Z�Z ����G�h���G�¿���Z�Z¢h� ¡s���
ÌZ�Z�h���Z��$©�Z���Z�h�G���G�s�Z�h�h¢h�h�G� ¡Z���
�·��' �e�Z�G�h� ¢h�G�s��� ���Z�Z�¦�Z ��Z�Z�)�·���·�Z�
(�®&�e���Z�eÌZ�Z�GÂ¦�G��Â¦�G���5¢h� �h�G�Z ��Z�h¢)¡Z�
�G�Z¢h¡Z�Z��»Z�Z�Z�����h���Z�Z�C�·���·�Z�+��� « a�[�\Gi�[�d�{�XZW�[�`h[ � XZfhdZiÊ�Z[ gZ]Z[ ªZ]Àacfh`ÊgZ[�]ZiÊ�Zj�Y�[�dZ�ZW![ `hXZW!\ �Àac]ZdZ[
j � fh\G\GfhXZdvW!k��ZfhXvk�]v�Zj�rZ]Zi·�Z[�`hk�p�[�{�XZdZ��[�Ée]s[�W!W�[ � XZdZ�Zfhk�`h[�w � k�fh\�{�[�ihih[�Y!XZfh\�fh`·[�\Gi·{�[�dZ\G]ZW!j=�sfh`Àd·a�k
� k�\ {�X �©� W!fh\ ªZ]Z[ `%ac[�dZds[ � f dZk 6 f d·ac[�\ i � k�\ ]Zd§{�X � rZk�ihihk�dZi {�X �©� [ `�[�\vk�]ZihW![�\Gw½k�fhdZ\Gf�ªZ]Z[ `h[ `h]Zf
[�� � `hfhªZ]Z[¿\GXZd k � fhw·`%ack�dZ{�fh[�d XZY!Y!fh{�fh[�W¦k `h`h[ � k�dZ�Zw·�s[�gZ[�dZ] k�dZihfhn!dZk 6 f	[�i	W�j�Y!]s��fhj¿^ ~FXZdZ�ZW![�\��5l `	ds[¿`h]Zf
W![�\Gih[ � `h]Z\©ªZ]·ac^ Y!k�fhW![ � W!XZY!fhih[�We�s[ \GXZdÃ[�� � j�W!fh[�dZ{�[ `hk �v�Z� � &&�Z�Z�G¡ 	 `hk W!j�\Gfh\Gihk�dZ{�[ {�fhgZfh`h[�w&ªZ]·acXZd
dZXZ]Z\ � XZdZihW![Ê]ZdZfhihk�fhW![Ê[�iF[�Y�Y!fh{�k�{�[��:��3	X�]Zih[Ê{�[�ihih[ � k�W!ihfh[¿{�[�dZihW!k�`�[Ê�Z] Y!fh` � w ihW!k�fhihj�[Êk�gs[�{Ê�s[�\ef � k���[�\
|s� � [�W½\Gihj�W!j�XZi$� � j�[�\Gw � [�]Zi / i�W![©`h]Z[ {�X �¿� [ `hk {�W!fhihfhªZ]Z[ �s[ `%ack�W � j�[ k�ds��`�k�fh\G[ ihW!k��ZfhihfhXZdZdZ[�`h`h[�� � k�fh\
[�d � /�� [�ih[ �©� \Gw�`h[ � [�W!\GXZdZdZk���[��s[ « k�dZ�5�ÇW![�\Gi�[�ihXZ]Z{�|Zk�dZi¿[�i¿]Zd � [�] [�dZY�k�dZihfhd4��W!fh�Zfh{�]Z`h[ [�i
\�� �©� k�ih|ZfhªZ]Z[ ^ `�k Y!XZfh\�� « [ � [�dZ�sk�dZihw5`%ac[ \G\G[�dZihfh[�`)d·ac[�\Gi � k�\¦`h^.��`�[e�Zj�rZ]Zi�[�i�`hkeY!fhd©�Z] Y!fh` � [�dZ{�[�W�{�`h[�dZi
`h[ Y!`hk�\G|Zn!rZk�{�£§k�gZ[�{ ]ZdZ[ X � j�W!k�ihfhXZd��Z[ i$� � [ � XZ�s[�W!dZ[.� fh`�\�ack���fhi��Z[ � W!j � k�W![�W�`�k �Zj�Y![�dZ\G[ [�d {�k�\
�·acfhdZgZk�\GfhXZd [�d XZW���k�dZfh\Gk�dZi ]Zd�[��s[�W!{�fh{ [ 	 �Zfhi « |ZX � [ �Z[ ¤¦fh}�W![����sk�dZ\ `h[�ªZ]Z[�` �s[�\ \GXZ`h�Zk�ih\ k�ds��`hk�fh\
� XZ]Z[�W!XZdZihw {�XZdZihW![ `hk �v�Z�e� &&�Z�Z�G¡Z�¦`�[ W 8Z`h[ �Z[�\vdsk 6 fh\v[�dZgZk�|Zfh\G\G[�]ZW!\��À~F[ � W!XZrZ`h} � [ [�\Gi�ªZ]·acfh`h\v\G[
{�X �©� XZW!ih[�dZi)�Z[ `hk � /�� [ � k�dZfh}�W![ ªZ]s[ `h[�\½�Zfhih\½dZk 6 fh\Gwµ[�d � k�W!ihfh{�]Z`hfh[�W	`h[ � [�]ZdZ[e`hfh[�]Zih[�dsk�dZi�p � ]Z�ZwµªZ]Zf
�Zj�{�fh�Z[¿¶��·�Àack�gZk�ds{�[�W·`�ac|Z[�]ZW�[��Z[�`%ack�ihihk�ª�]s[�wZ¬��·�s[ � W!k�ihfhªZ]Z[�W � �h»s� �G���Z¢ �h»Z�h������{�X �©� [ fh` `%ac[�� � `hfhªZ]Z[
^v\GXZd {�X � k�fhd p�ih]ZY!Y � �)� � �&ÌZ�h���Z�	�� ��h¡Z� �e� ���Z�h�	¢h���ÀÂ¦�G�h�G�Z�Z�Z�h���G��¡Z�Z�h ����Z�����h�G� °��G��ÂZÂ¦���.? ���Z��Â ¡s�
ÌZ�ZÎh�Z�Z�Z���h�h�����Z�%"Z� ! ?v��� "Z�Z���e�Z�G�·�#! ���Z� �Z�h �����¢���� °����e�e��� ¡Z�Z�� ����Z�
���h�G�Ê ��h�Z¢h�����G���Z�Z� Â¦���G�h��� ¡Z�Z�h ����Z�
���h�G��¡Z�h ��h�G���µÂ¦�Z�&¡Z� $©���µ����¢h¢h���&¡Z��¢ ! ���Z�Z���e�µ�e�Z¢h�h� Â¦¢h�h������Â¦�Z�& ��h���·� �-�

)�*�+ �
��, +%� �Zj�rZ]Ziµ�Z[Êº�»Z�	®&� °����Z�Z¡¦¼v���Z�h»���°¿¾À�Z¢h�Z�Z��¢�Á�¢h�h��Â 	 ¶Z¶Za��

� ]·acXZd�dZ[ \�a"�zihW!X �©� [ � k�\ � � k�`���W!j `h[ rZ]sW!`h[�\GªZ]Z[ �s[�\ \G{�}�ds[�\ 	 ªZ]Zf j�gZXZªZ]Z[�dZi � k�W�k�gsk�dZ{�[
3	k�ihf��	`h[eY!fh` � �Zj�dZXZdZ{�[ef�{�f�`hkerZW!]Zihk�`hfhihje��[e`hk ��]s[�W!W�[eihXZihk�`h[ � `hk Y!fhd �Z] Y!fh` � w ªZ]Zf W![ � W�[�dZ� {�[�\ \G{�}�ds[�\
[�d�`h[�\&W![ � W�j�{�fh\Gk�dZi � XZdZihW![�dZiµªZ]Àacfh`µdZ[�\�a k���fhi � `h]Z\&�Z[ � XZ]Z[�WÀ\G]ZfhgZk�dZi `h[�\¦W!}���`h[�\ �·ac]Zd¿{�XZ�Z[ �·ac|ZXZdZds[�]ZW
ªZ]Zf W![�dZgZ[�W!W�k�f ^ ]Zd �e\ � XZW!ihfhds�©{�`h]Zr ��w � k�fh\ �Z[��Zk���dZ[�W `�k���]Z[�W�W![ ^ ihXZ]Zi � W!f������ �e�v ����Z�·�Z�����hÂ¦�h���
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¢h��� �%� �·¢h���e¡Z� �����Z�·�e�Z�h�e�Z� �Z�¿�����G�G�¿¡��¿�������� ��Z�h�e¡Z���e���Z��Â¦�e¡s�	Â¦�h��¡ �Z� ���Z¢ � ®&� �G���Z¢	�%� �·¢�� "Z�Z�
��! �Z�����hÂ¦�h���µ��! ���G�)¡Z� ¡Z�h°����Z¡Z��� �e�Z�	Â¦��Ès�ZÂ¦�Z�½�h�Z�Z�½¢h���½�e��Èµ���Z�C?©�e�©¡Z�h� Â¦�Z�G�h�h�h�Z�Z�µ�h��¢h��"Z� ! �h¢�� $5�h�G�h���Z�
¡Z�hÂ¦�Z�h��"Z�Z� ¾À�Z�h�v�v�h�ZÌZ�Z�G�G� ��ÌZ��¢ ����Ï½}���`�[�ªZ]Z[ � W�j�{�XZdZfh\G[��sj�\GXZW � k�fh\�`h[�{�X �©� k�dZ�s[ � [�dZiÀk�ds��`hk�fh\Gw
{�X �©� [�`h[ � XZdZihW![�^�`hkÊY!fhdZw�`h[�W![�dZgZXZfÀ��] ihW!X � Y!k�fhW!n � `�k�� �Zj�dZj�W!k�` « k�dZ�5��w�ªZ]ZfÀ{�XZdZ\Gihk�ih[Êk � }�W�[ � [�dZi
ªZ]Z[�w \Gf�p � ]Z� �Z[�gZfh[�dZi�]Zd � XZ�Z}�`h[�w `%a k�W � j�[§k�ds��`hk�fh\G[ � XZdZihW�[§ªZ]·ac[�`h`h[�[�\Gi�{�k � k�rZ`h[§�Z[�\ � /�� [�\
[��sk�{�ihfhXZdZ\ ªZ]Z[ `h[�\ dZk 6 fh\Gw�[�i¿ªZ]Z[ �A�0� �5� ���h�Ã�Z��¢h�Z���·���Ã»Z�Z� ��� � B d�{�X �©� W�[�dZ� � fh[�]�� `h[�\
fhdZªZ]Zfhj�ih]Z�Z[�\ �Z[ « |Z]ZW!{�|Zfh`h` �FdZXZd�\G[�]Z`h[ � [�dZi�`%ack�W � j�[ ihW!k��ZfhihfhXZdZdZ[�`h`h[ [�\Gi�W!fh�Zfh{�]Z`hfh\Gj�[ 	 {µac[�\Gi�`%ac[�Y!Y![�i
� ¤½`hf �©� �>� � k�fh\ `hk©dZXZ]ZgZ[�`h`h[ k�W � j�[ [�\ i&{�W!fhihfhªZ]Zj�[5�5V�XZ]ZW!ihk�dZi�`%a��eds��`h[�i�[�W!W�[ W![�\Gih[ ]ZdZ[ �sj � XZ{�W!k�ihfh[�w
� ]Zfh\GªZ]Z[�`h[�Y!fh` � wZªZ]Zf � XZ]Z[�[�dZihW![ � W!X � k���k�dZ�Z[ [�iµ{�XZdZihW![�n � W!X � k��Zk�dZ�Z[�ws[�\Gi � W!XZ�Z]Zfhiµ[�iµ\GXZW!ihf%�

B ]ZihW![�n9�eih`hk�dZihfhªZ]Z[�w¦[�dZY!fhdZw ^ {�8Zi�j �Z[�\ �ZXZ{�] � [�dZihk�fhW![�\ 	 �ZXZdZi `%a�[��s[ �©� `hk�fhW![ \Gj�W!fh[ �Z[ ��W!k�dZ{�£
« k � W!k � Í��Z�Z�%"Z�Z�Z�·�Z�Z�Z�����Z�eÌZ�Z�h�h�Z�Z�G��W!j�k `hfh\Gj�[�[�dZihW�[ ¶�¸Z¹Z¬v[�i¦¶�¸Z¹ZËvY!]Zi � XZdZihW!j�[�k�]�� \GXZ`h�Zk�ih\�k�`h`hfhj�\Gw
�edZ��`hk�fh\©XZ]zÏ½]Z\G\G[�\Gw&{�X �©� [ k�]�� � � j�W!fh{�k�fhdZ\#�!w&rZ[�k�]Z{�XZ] � �s[ Y!fh` � \©[�d � k�W!ihfh{�]Z`hfh[�WefhdZ\Gfh\Gih[�dZihw&�Z[
� k�dZfh}�W![ � `h]Z\ XZ] � XZfhdZ\ |Z] � XZW!fh\GihfhªZ]Z[�wµ\G]ZW `hk � k�dZfh}�W![��ZXZdZi `hk `h]Zihih[ [�\Gi � [�dZj�[ �ZW � {�[ ^ `%a�[�dZihW!k�fh�Z[
�Z[�\��e`h`hfhj�\���V�k�W � f·{�[�]�� ªZ]Zf·\GXZdZi·W![�\Gihj \�`h[�\ � `h]Z\ {�j�`h}�rZW�[�\Gw�rZ[�k�]s{�XZ] � � k�W!ªZ]s[�dZiÀ`h[�W98Z`h[�f �©� XZW!ihk�dZi
�Z[ `hk {�fhW!{�]Z`�k�ihfhXZd¿[�dZihW![ Å	]ZW!X � [ [�i)´eXZ`h`���ÄeXZXZ� � º��¿ÌZ� �Z�¦�Z�Z�)�h�¿ÌZ��w5�Z[e~À]srsfhih\G{�|Zw5�Z� ¾À�Z�G�ZÌZ¢h�Z�Z���Z�
�Z[ « ]ZW!ihf 6 [�dÇ¶�¸Z¹Z¬Zw ®&��� Á��Z�Z�G�G���Z��$�� ���Z�G���Z�½�Z�Z�G�G�h� �Z[ �)W!fhi 6 ~Fk�ds��� Í��Z�G�G���·� �h�=(��Z�G�G���h¢h¢h� �Z[
« ]ZW!ihf 6 wF[�d�¶�¸Z¹ZÆ \GXZdZi��Z[�\�[��s[ �©� `h[�\��Z[ {�[vªZ]·acXZdZi � ] Y!k�fhW�[v{�[�]�� ªZ]Zf&k�gZk�fh[�dZi � k�W!Y!XZfh\���7 Y!]ZfhW�`hk
i���W!k�dZdZf�[ dZk 6 fh[ 	 ~Fk�ds��� XZ]¥ihXZ]Zi \Gf �©� `h[ � [�dZiv`hk gZfh[�fh`h`h[ Å	]ZW!X � [ 	 ~F]ZrZfhih\G{�| �s}�\�¶�¸Z¬ZÆZw « ]ZW!ihf 6 w
�·acXZW!fh��fhds[ |ZXZds��W!XZfh\G[��:�e¨ek�dZ\�]Zd {�k�\ {�X �©� [ �Zk�dZ\�`%a�k�]ZihW![ `hk rZXZdZds[ {�XZdZ\G{�f�[�dZ{�[�W!}���ds[.��`h[�\
� j�{�|Zk�dZih\¦\GXZdZi � k�W!Y�k�fhih[ � [�dZi)fh�Z[�dZihfhY!fhj�\ 	 `h[�\ �e`h`h[ � k�dZ�Z\#�!w `h[�\½rZXZdZ\½k�]Z\G\Gf 	 `h[�\��eds��`hXZn9� � j�W!fh{�k�fhdZ\#�
ihk�dZ�Zfh\ ªZ]Z[�`hk�W![ � W�j�\G[�dZihk�ihfhXZd �Z[�\ �)W!k�d�0�k�fh\ [�\Gi � k�W!Y!XZfh\ ªZ]Z[�`hªZ]Z[ � [�] k � rZf���] � �¿k�fhdZ\Gf �Zk�dZ\
¾À�Z�G�ZÌZ¢h�Z�Z���sw�X� ´e] �©� |ZW![ � ¤¦Xs�Zk�W!ihw��Zk dZ\ \GXZd Y�k � [�]��sw�rZk�W � « |s[ 6 Ï½fh{�£ �vw·ihXZ]ZiF[�d k�Y!Y![�{�ihk�dZiF`hk
dZ[�]ZihW!k�`hfhihj�w�k�fh�Z[�`hkÊW!j�\Gfh\Gihk�dZ{�[�Y!W�k�d�0�k�fh\�[ w � k�`h�ZW!jÊ\G[�\ |Zj�\Gfhihk�ihfhXZdZ\ ^ÊY!XZ]ZW!dZfhW �s[�\ `h[�ihihW![�\ �Z[ÊihW�k�dZ\GfhiF^
`hk�Y![ �©� [�ªZ]Zf·`%ack�ihW�k�|Zf·�Zk�dZ\�`h[ � k�\G\Gj 	 l�ds��W!fh� ¤¦[�W�� � k�d��&[�iÀªZ]ZfÀk��s[ � ]Zfh\ j � XZ]Z\Gj�]Zd W!j�\Gfh\Gihk�dZi%��~F[
W![ � W!j�\�[�dZihk�dZi��Z[e³efh{�|5��w k�\G\G[ 6 gZfh[�]�� [�i)W!fh�Zfh{�]Z`h[�wµY!k�fhi k�W�W / ih[�W ]Zdvk�gZ[�dZih]ZW!fh[�W 	�� XZ]Zj � k�W V�[�ih[�W&~FXZW!W�[��
ªZ]Zf k ih]Zj �Z[�]�� �e`h`h[ � k�dZ�Z\Gw � k�fh\�fh` � [�i"ih[�^�`hk � XZ]ZrZ[�`h`h[�]ZdZ[�rZXZ]Zih[�fh`h`h[��·a�[�k�]v�Z[�³ef�{�|5� 5)¨ [ � [�]ZW�j
{�j�`h}�rZW�[�\G]ZW!ihXZ]Zi � XZ]ZWÀ\Gk �Zfh\GihW!fhrZ]ZihfhXZdZw � XZ]ZWÀ\Gk � ]Z\GfhªZ]Z[�ws\GXZdÊ|Z] � XZ]ZW!ws{µac[�\Gi ]ZdZ[ \GXZW!ih[ �s[ W!k�{�{�XZ]sW!{�f
�Z[�\&Y!XZW!{�[�\&[�d � W�j�\G[�dZ{�[��Zk�dZ\&`h[ {�XZdZY!`hfhi"wZ\�� � rZXZ`hfh\Gj�[�\ � k�W·`h[�\&{�`hfh[�dZih\&�Z]Ê{�k�rZk�W![�i%�

« ac[�\Gi�Y!W!k�dZ{�|s[ � [�dZi�\G]ZW `hk {�X � j���fh[ ªZ]Z[ � XZ]s[v~F]ZrZfhih\G{�| �Zk�dZ\ º�� ÌZ� �Z���Z�Z���h� ÌZ��w	\GXZ]ZgZ[�dZi
{�XZdZ\Gfh�Zj�W!j {�X �©� [Ç`h[Ç{�|s[�Y �·a�;e]ZgsW![Ç�Z[�{�[�i k�]Zi�[�]ZW!w �ZXZdZi dZXZ]Z\�k�`h`hXZdZ\�gZXZfhW ]Zd [��sihW!k�fhi ��`h[�\
� j�W!fh`h`h[�]Z\G[�\½k�gZ[�dZih]sW![�\½�Z[e`hkei�W!XZ] � [eªZ]Zf)k�]©�sj�rZ]Zi�{�X �©� [e^e`hk Y!fhd©�Z] Y!fh` � w � XZ]Z[ �v�Z�e¢h����w � k�fh\ ªZ]Zf
\G[©ihW!XZ]ZgZ[©k�]�� � W!fh\G[�\ k�gZ[�{©´efhih`h[�W½[�i `h[ \ dsk 6 fh\ \GXZdZi ihW!k�fhihj�[�\ \G]ZW½`h[ � XZ�Z[©{�X � fhªZ]Z[�wFk�`hXZW!\ � /�� [
ªZ]·acXZd�[�\Giµ�Zk�dZ\&`h[�\ � fhW![�\ � X � [�dZih\&�Z[�`"k ��]s[�W!W�[5�
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~F[�\ Y!fh` � \eW![�\Gihj�\e`h[�\ � `h]Z\e{�XZdZdZ]�\e\GXZdZi {�[�]�� ªZ]Zf � XZdZihW![�dZi `%ack�]ZihW![ k�\ � [�{�i �Z[©`�k ��]Z[�W�W![.� `�k

`h]Zihih[�{�`hk�dZ�Z[�\GihfhdZ[��Zk�dZ\�`h[�\ � k ��\ Xs{�{�] � j�\ 	 {�X �©� [�`hk���W�k�dZ{�[��&XZ] [�]��sn � /�� [�\ ihXZihk�`hfhihk�fhW![�\ 	 l�i�k�`hfh[��:�
p�k�W![ � W!j�\�[�dZihk�ihfhXZdv[�\Gi·ihW!}�\�i�8Zi·k � XZW!{�j�[�[�d �eds��`h[�ih[�W�W![�w)\Gk�dZ\�ªZ]Àacfh`À� k�fhi·]ZdZ[��Zfh\GihfhdZ{�ihfhXZdvihW!}�\ dZ[�ihih[
k�gZ[�{ `hk � W!X � k���k�dZ�s[�w�k�gs[�{ ±Z�����G���)(��h�G� �h�Z� 	 ´ k�W!XZ`h�z��W![�dZ{�| �eXZ] �µ�Z¢½�G�Z�Z�©�G���h�Z�Z� 	 �e�Z� ��° �Z�Z�
�Z�h�G���G��°��µ�h�&�e�h�G�G�h��� �!wZ�Z[�xzfh{�|Zk�[�`µV�XZÄe[�`"`µ�Z}�\e¶�¸Z¹ZÆZwZ{�k�W·`hk ��`hXZW!fhY!fh{�k�ihfhXZd��Z[�`�k�W!j�\Gfh\Gihk�dZ{�[�Y�k�fhi � k�W!ihfh[
�Z[ `hk `h]Zihih[ �Z[�\§�Zj � XZ{�W!k�ihfh[�\GwÊ[�d � X�dZihW!k�dZi `%a�k�fh�Z[ ªZ]·a�k �Z� XZW!ih[�dZiv`h[�\ �eds��`hk�fh\�^ `�k W!j�\Gfh\Gihk�ds{�[
Y!W!k�d�0�k�fh\G[�[�d � k�W!ihfh{�]Z`hfh[�W:��V�XZ]ZW&`h[�\ � k ��\ XZ{�{�] � j�\Gw�fh`ÀY!k�]ZiÀ�Zj � ^�ªZ]s[�`hk��Zj�Y!k�fhih[�k�`h`h[ � k�dZ�s[�\GXZfhiÀrZfh[�d
k � XZW!{�j�[ � XZ]ZWeªZ]·acXZd � ]Zfh\G\G[ � XZdZihW�[�W `h[ W98Z`�[ � XZ]Zj � k�We`�[�\©dZk�ihfhXZdZk�]����Zk�dZ\ `hk `hfhrZj�W!k�ihfhXZd·�·l�` [�\Gi
j�gZfh�Z[�dZiµªZ]·acfh` \�ack���fhi �·ack�rZXZW!�Ê�s[ W�[��ZXZdZd�[�WF{�XZdZY!fhk�ds{�[ k�]��¿W!j�\Gfh\Gihk�dZih\ [�]��sn � /�� [�\ [�i k�]��¿dZk�ihfhXZdZk�]��sw
[�dZ\G]Zfhih[ �Z[ � XZdZihW![�W `h[�{�X � rZk�i fhdZihj�W!fh[�]ZW k�]��vdZk�ihfhXZdZ\ �Z[ � [�]ZW!j�[�\ `hfhrZW�[�\Gw [�i ªZ]Zf gZXZdZi � XZ]Z[�W ]Zd W98Z`h[
f �©� XZW!ihk�dZi�dZXZd�\G[�]Z`h[ � [�dZi��Zk�dZ\v`hk `hfhr�j�W!k�ihfhXZdZw¦[�d k�fh�Zk�dZi�`h[�\v{�`hk�dZ�s[�\GihfhdZ\Gw � k�fh\ �Zk�dZ\ `h[�\ Y!]Zih]ZW!\
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W!}���`h[ � [�dZih\½�Z[ {�X �©� ih[�\Gwµ[�d©�Zj��ZXZ]sk�dZk�d�i � XZ]ZW	Y�k�fhih\½�Z[eW!j�\Gfh\Gihk�ds{�[e{�[�W!ihk�fhdZ\ � k ��\ ªZ]Zf XZdZi {�XZ`h`hk�rZXsW!j
k�gZ[�{�`h[�\&dsk 6 fh\GwZgZXZ`hXZdZihk�fhW![ � [�dZiµXZ]�dZXZd �

« [�\©Y!fh` � \©\GXZdZi½\GXZ]ZgZ[�dZi � W!XZ�Z]Zfhi"\ � k�W `h[�\ � W!XZY![�\G\GfhXZdZdZ[�`h\ ªZ]Zf � k�W!ihfh{�f � [�dZi�^ `hk W!j�\Gfh\Gihk�ds{�[5�
« [�`h`h[�n!{�f \�ac[�\Gi XZW��Zk�dZfh\Gj�[�w � k�WÀ[��s[ �©� `h[�[�dÊ��W!k�ds{�[�ws�Zk�dZ\¦]Zd � fh`hfh[�]©��j�dsj�W!k�`h[ � [�dZi � `h]Zi�8Zi)k�ihih[�dZihfh\Gih[�w
� k�W!Y!XZfh\ {�XZ`h`hk�rZXZW�k�ih[�]ZW 	 dZXZihk �©� [�dZi��Zk dZ\�`h[ {�k��ZW![ �s[�\�Y!fh` � \ � W!XZ�Z]Zfhih\ � k�W `hk Y!fhW � [ k�`h`h[ � k�dZ�s[ `hk
« XZdZihfhdZ[�dZihk�`h[��:� ¨e[�\ W�j�k�`hfh\Gk�ih[�]ZW!\Gw¦�Zj�dZj W�k�`h[ � [�dZi � W!Xs{�|Z[�\ �Z[�\v{�X �©� ]ZdZfh\Gih[�\Gw [�i�W![�\ � XZdZ\Gk�rZ`h[�\v�s[
\���dZ�Zfh{�k�ih\��s[ � W!XZY�[�\G\GfhXZdZdZ[�`h\ � `h]Z\�X�] � XZfhdZ\�{�`hk�dZ�Z[�\GihfhdZ\Gw {�X �©� [ ¨ek�ªZ]ZfhdZw ÉeW�j � fh`h`hXZdZw ~À[
« |Zk�dZXZfh\ 	 k�`hXZW!\©\G{�j�dsk�W!fh\Gih[�w&[�i½ªZ]Zf½ihXZ]�W!dZ[�W!k � `h]Z\©ihk�W!� ���§�	�½�Z� ¡Z� ¢
! �Z�G���·� � w ��[�k�d�~FXZ�Z\Gw V�fh[�W!W�[
¤¦`hk�dZ{�|sk�W � XZ]ZW `h[�\�{�X � j��Zfh[�dZ\�[�ivrs[ k�]Z{�XZ] � �Àack�]ZihW�[�\ 	 k�] � XZfhdZ\�¬Z­Z­ � [�W!\GXZdZds[�\�`hXZW!\��·ac]ZdZ[
� W![ � fh}�W![ � k�dZfhY![�\Gihk�ihfhXZd [�d k�gsW!fh` ¹Z¹�� � k�W!ihfh{�f � [�dZi�^z`%acXZW���k�dZfh\�k�ihfhXZd �Z}�\ ¶�¸Z¹ZÆ �·ac]Zd « X � fhihjz�Z[
~FfhrZj�W!k�ihfhXZd��Z]Ê{�fhdZj � k Y!W!k�d 0�k�fh\ 	 « ~ « � �FªZ]Zf [�\Gi W!k�ihihk�{�|sj k�] « X � fhihj tvk�ihfhXZdZk�` �Z[ `�k Ï½j�\Gfh\Gihk�dZ{�[�ws`h[
« tvÏ��sp�k�dZ\ [�dZihW![�W½�Zk�dZ\ `h[©�sj�ihk�fh`hwÀW!k �Z� [�`hXZdZ\ ªZ]·acfh`h\ {�|s[�W!{�|s[�dZihwÀk�] �Z[�`�^ �Z[�\�ihj � XZf���dZk���[�\�Y!fh` � j�\
\G]ZW `h[ÊgZfhY!w � k�`h�ZW!jÊ`h[�\e�ZfhY�Y!fh{�]Z`hihj�\Gw·^¿W�j XZW���k�dZfh\�[�W¦`hk � W!XsY![�\G\GfhXZd {�fhdZj � k�ihXs�ZW!k � |ZfhªZ]Z[ � XZ]ZW¦`�ack � W�}�\Gn
��]Z[�W!W![�w5k�gZ[�{ `hk {�W�j�k�ihfhXZdÊ�·ac]ZdZ[ « XZX � j�W�k�ihfhgZ[ É j�dZj�W!k�`h[ �Z]©{�fhdZj � k Y!W�k�d�0�k�fh\¦ªZ]Zf � W!XZ�Z]ZfhW!k ªZ]Z[�`hªZ]s[�\
Y!fh` � \�f �©� XZW!ihk�dZih\�k�gZk�dZi·�·a / ihW![��Zfh\G\GXZ]Zi"[�w){�k�W�`hk�W�[�\GihW!]Z{�ih]ZW�k�ihfhXZdv�Z]v{�fhdZj � k�\GXZ]Z\�`%acj���fh�s[��Z] « t « w
k � W!}�\½��]Z[�W!W![�wµW![�dZ�ZW�k \Gk � `hk�{�[ ^ ]Zds[ � W�XZ�Z]s{�ihfhXZd � W!fhgZj�[5� « [�ihih[ W�j�\Gfh\Gihk�dZ{�[e[��sfh\Gih[ k�]Z\G\Gf)[�d©l ihk�`hfh[ X� 
]Zd � XZ]ZgZ[ � [�dZi¦{�`hk�dZ�Z[�\GihfhdZw�ihW!}�\ � W!Xs{�|�[ �s[�\©{�X �©� ]ZdZfh\Gih[�\Gw&\�ac[�\Gi½XZW���k�dZfh\Gj �sk�dZ\©]Zd§��W!XZ] � [ ªZ]Zf
k�dZf � [ `hk W![�gZ]s[§¾À�h�Z���e�sw � XZ]ZW!ihk�dZi½�ZfhW!fh��j�[ � k�W `�[ � W!X � W�[ Y!fh`h\ �Z[ xz]Z\G\GXZ`hfhdZf%�
�e]ZihXZ]ZW �Z[ � [�]ZdZ[�\
{�W!fhihfhªZ]Z[�\ [�iÊ\G{�j�dsk�W!fh\Gih[�\Gw k�gs[�{ �Z[�\ |�X �©� [�\ ªZ]ZfÊY!XZ]sW!dZfhW!XZdZi � `h]Z\Ãihk�W!��`h[�\Ã{�k��sW![�\Ã�Z[�`�ack�{�ihfhXZd
{�]Z`hih]ZW![�`h`h[ {�X �©� ]ZdZfh\Gih[�w \G[ �Zj�gs[�`hX �Z� [ ]ZdZ[ k�{�ihfhXZd �·ack�fh�Z[ k�]����e`h`hfhj�\ 	 \G]ZW!ihXZ]Zi ^ � k�W!ihfhW �Z]
�Zj�rZk�W!ªZ]Z[ � [�dZiÀ[�d p�fh{�fh`h[��&ªZ]ZfFk � }�ds[�W!kÊ{�[�W!i�k�fhdZ\ ih[�{�|ZdZfh{�fh[�dZ\ XZ] W�j�k�`hfh\Gk�ih[�]sW!\Gw {�X �©� [Ê³efh\G{�XZdZihfhw ^
� k�W!ihfh{�f � [�W·�ZfhW�[�{�ih[ � [�dZi ^�`hk�`h]Zihih[�wZ[�i � / � [�^ / ihW![ k�W!W / i�j � k�W·`hk�Ée[�\Gihk � X·�

xzk�fh\ {�[�\ W!j�\Gfh\Gihk�dZih\ fhihk�`hfh[�dZ\ � }�dZ[�dZi k�]Z\G\Gf ]ZdZ[ W!j�Y!`h[��sfhXZd � W!X � W![ � [�dZi [�\Gih|Zj�ihfhªZ]Z[¥ªZ]Zf
�ZXZdZdZ[�W!k dZk�fh\G\�k�dZ{�[Çk�] �edsj�XZW�j�k�`hfh\ � [�� �5Xsdsiv`h[�\ � W![ � fh[�W!\�Y!fh` � \�[ � rZ`hj � k�ihfhªZ]Z[�\ \GXZdZi �Z]Z\ ^
Ï½XZ\G\G[�`h`hfhdZf 	 ªZ]Zf � XZ]ZW!ihk�dZi�dZ[ Y!k�fhi � k�\ �ZfhW![�{�ih[ � [�dZi � k�W!ihfh[ �Z] ��W!XZ] � [��:�Fl�` \�a�k���fhi �Z[ /�1�249���������9
1��
	
9
7���9 	 \GXZW!ihfµ[�d ¶�¸Z¹ZË��À[�iµ�Z[�
 3�� � 3 	 \GXZW�ihfµ[�d ¶�¸Z¹ZÐ �·ªZ]Zfµk �Z� k�W!ihfh[�dZds[�dZiµ^�`hkA� ihW�f�`hXs��fh[ �Z[ ��]s[�W!W�[ �
�Z[ÊÏ½XZrZ[�W!ihX Ï½XZ\G\G[�`h`hfhdZf 	 `h[¿�Z[�W!dZfh[�W!w ��¢h¢h���e���·�Z�¿�Z�Z�Z����'����G� 	 ¶�¸Z¹�$ �¦k �Z� k�W!ih[�dZk�dZi � `h]Zi�8Zi	^¿`%ack � W!}�\Gn
{�XZ] � w�[�iÀk�] ��[�dsW![��eY�fh` � \ �Z[�W!]Zfhds[�� �sX�dZiÀdZXZ]Z\ W![ � k�W!`h[�W!XZdZ\#�:�:tvXZd \G[�]Z`h[ � [�dZiF{�[�\ Y!fh` � \ XZdZiFY!k�fhi
{�XZdZdZk��hihW![¿`hk©W!j�\Gfh\Gihk�dZ{�[©�Z[�\ � k�W!ihfh\Gk�dZ\ fhihk�`hfh[�dZ\Gw � k�fh\efh`	`%acXZdZi	Y!k�fhi	�Z[ � k�dZfh}�W![¿\Gf	dZ[�]Zgs[¿ªZ]·acfh`h\eXZdZi
gZk�`h]©^eÏ½XZ\G\G[�`h`hfhdZf�`h[edZX � �Z[ � � }�W![��©�s]¿dsj�XZn!W�j�k�`hfh\ � [efhihk�`hfh[�d·� ~F[ � W�[ � fh[�W [�\Gi `h[ � `h]Z\ {�j�`h}�rZW�[�w [�i
k�\G]Z\G{�fhihj�ihXZ]Zi·�Z[�\G]Zfhih[�`%ack�� � fhW!k�ihfhXZdZw)k fhdZ\Gf·ªZ]Z[�`h[ � k�W�ªZ]Z[�`hk�{�W!fhihfhªZ]Z[�fhihk�`hfh[�dZdZ[�w � k�`���W�j�ªZ]Z[�`hªZ]Z[�\
W!j�ihfh{�[�dZ{�[�\&^�`%a�j���k�W!���Àac]Zd��   �����h�G� ���G�Z����Â¦�h�h�h�+� �!� ® � � ���G�h�h� ���G�G���Z�h�h��¢ ¡Z� ���Z�G����¢h¢h�h�Z� ���G� ¡ ! �Z ��Z�h�
�h�G�Z�Z �� ¢h� � È5�h»Z�e�e���)¢h� �e�Z�Z ����e���Z�)¢h��� �e������$ �Z¡Z��Â¦�h���ZÂ¦�Z�Z�¦�G���Z¡Z��� �Z�������G�G�hÌZ¢h� ?©�Z�+�·�G�Z�Z¡ Â¦�ZÌZ¢h�h�
¢h���Ê���Z�Z�h���Z�Z�Ê�Z�Z�Z ����Z� $z¡Z�Z�Z� ¢h� °��h¢h� � �G��Â¦�Z�G�h���Z�%( � j {�W�fhi « k�W!`hXÃ~Àf 6�6 k�dZf"��dZXZgZ[ � rZW![z¶�¸Z¹ZËZw��Zk�dZ\
*��h¢h�e�Ê¡ ! � ���·��� « ac[�\Gi `h[ i�� � [ � /�� [ �Z] Y!fh` � [�Y�Y!fh{�k�{�[.� � k�W�{�[ ªZ]Àacfh` W!j�{�XZds{�fh`hfh[ `h[�\©l�ihk�`hfh[�dZ\¿k�gs[�{
[�]��sn � /�� [�\Gw¿k�fhdZ\Gf ªZ]Z[Ç`h[Ç\GXZ]Z`hfh��dZ[�W!k � `h]Z\ ihk�W!� `%ac|Zfh\GihXZW!fh[�d ¤¦W!]Zds[�ihihk�w � k�W�{�[ÇªZ]s[Ç`h[ � ]ZrZ`hfh{
�e¡s���G�h�h�Z�Z�h�Z�h�G� ��� Â¦�G�Z�h���·�Z�Z�h�G�h� ¡Z�Ê°��h¢h� � kÃW![�\G\G[�dZihf `%ac|Zfh\GihXZfhW![ {�X �©� [ÃY!k�fh\Gk�dZi � k�W!ihfh[ � ¡Z�Ã���Z�
Â¦�G��Â¦�G� ���Z� Â¦�G��¡Z� �G�Z� Â¦�G��Â¦�G� �G�Z����� ��� ��� ¢h���Z¡Z���e�Z�h� ¡Z� ¢h� ¢h�hÌZ���G�Z�h�h�Z�Z�Ê��� °��h¢h� ���h�Z�h� ¢h�
Â¦�G���e�����G� �½�Z ��G� ����Â¦�ZÌZ¢h�v¡Z�v���hÂ¦�G���G�����h����¢ ! �Z� Â¦�h�G�Z�h�h�Z� ¡ ! �Z�Z�v�Z�Z�h�h�Z� ���Z�h�����G� ? �G�hÂ¦�Z�G�h�h�Ê ����G�Ê�Z�
°��Z�h�Z� �Z�Z�Z ����Z� ��� ¡Z� °h°����G���Z���!���!¾F���Z�
! �Z�Z���·¡Z�·���h�Z���e�v�h�h�Z¢h�h�Z�Z�Z�GÂ (���
�� � (�xzk�fh\�k�]Z\G\Gf � k�W�{�[�ªZ]Àacfh`·[�d
�ZXZdZdZ[©]ZdZ[©rZXZdZdZ[©f � k��Z[©[��sihj�W!fh[�]ZW![.�)�Zf"\GihW!fhrZ]Zj � k�W½^ t [�Ä��eXsW!£ �Z}�\ `h[©¬ZË Y�j�gZW!fh[�W ¹ZÐZwFfh`�XZrZihfhdZi
ihXZ]Zi��Z[e\G]Zfhih[e]Zd©��W�k�dZ�©\G]Z{�{�}�\���`h[0��� ��� �Z������� �Z]©¬ � k�W!\Gw �ÊgZXZfhi
��¢h� �e����¢�¢h���Z�5°��h¢h� ���Z�e�Z�h�  ����Z�
¡ ! ':�h�Z¢h�h� � ªZ]ZfÃ\Gk�fhiÃdZXZihk �©� [�dZi � XZdZi"W![�W��Z[�\�[�dsY!k�dZih\�k�] � W�}�\��Z[�\GªZ]Z[�`h\�{�[�]�� � W!j�\G[�dZihj�\ � k�W
´eXZ`h`���ÄeXZXZ� � k�W!k�fh\G\G[�dZi)� ���Z����»Z�Z�G�h�Z���½� ���h�Z�hÂ¦�h��� � ��®&� °�[ 	 `h[e¹ � k�W!\ �	[�\Gihf � [eªZ]Z[1� ¢�� Â½¢h��Â¦�Z�G� ¡Z���
� Â¦�����h�Z�h���Z�G�©�Z�Z�½�G���h�G�Z�Z �� ¡Z�Z�Z�vÏ½X � [�w&gZfh`h`h[ XZ]ZgZ[�W!i�[ �����h�h� Â¦�Z�G� ¡Z� �Z�ZÌZ¢����G�G� "Z�Z� ¢
! ':�h�Z¢h�h� �Z ��Z�h�
Â¦���G¡Z�Z�§�G�Z�Z��(��Z�G�G�Z¢h�h�Z��( ��l�`Ê[�\Gi��ZXZdZ{zW![�\Gihj§�sk�dZ\ `h[�\ � j � XZfhW![�\ {�X �©� [ ���Z� °��h¢h� � Â¦»Z�Z�G��¡Z�
¢
! »Z�h�G�h�Z�h�G�z¡Z� ���h�Z���e� ��� �Z�v°��h¢h� �Z���h����¢·Â¦�Z� ¢h��� ��� ������$����h»Z��"Z�Z��� �������G�h»s���h��"Z�Z��� "Z�Z���G�Z�Z��¢h���
�G�h���Z�%( � 	 ��[�k�dÊÏ½X5��w¿¸ � k�f ¶�¸ZÑZ­��!ws]ZdÊ��[ {�[�\ Y!fh` � \ ªZ]Zf XZdZihws^ ihW!k�gs[�W!\¦`hk Y!fh{�ihfhXZdZw5{�[�W!dsj `hk W!j�k�`hfhihj [�i
W!k�{�|Z[�i�jÊihXZ]Zih[�\ `h[�\ ` � {�|s[�ihj�\e�Z] {�fhdZj � k � [�dZ�Zk�dZi	`hk©��]Z[�W!W�[ 	 ÉeXZ�sk�W!�Zw �v�h�G�h�Z�h�G��� � � ¡Z��¾À�h�Z���e� �!wÀ]Zd
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gZj�W!fhihk�rZ`h[ � XZdZ] � [�dZiF^Ê`hk.� ����� �Z�h�G� ���G����¢h¢h� � ¡Z� "Z�s��¢�"Z�Z�Ê��»Z�Z�G� "Z�s�Ê�Z�Z�Z� � ! �Z ��Z�Z�)Â¦�Z�e ��������
¢h��� �Z�Z�Z ���¢h¢h���-�·���s���G�Z�h�h�Z�Z� �G� �G��ÂZÂ¦��¢"¢h���G�Z�Z�¿¢h� �·�Z���G�G�¿Â¦�Z�G����"Z��! ��¢h¢h���Z�Z�G�Z�Z�¿ �� Ï½X � [�w�gZfh`h`h[
XZ]ZgZ[�W!ih[A� 	 �e�sW!fhk�dZX�� � W�^�w·¶�¸�$ZË��:�

~ ac|Zfh\GihXZfhW![ \�[ � k�\G\G[e[�d ¶�¸Z¹Z¹Zwµk�`hX�W!\½ªZ]s[eÏ½X � [e[�\Gi�XZ{�{�] � j�[ � k�W	`h[�\C�e`h`h[ � k�dZ�Z\���~	k Ée[�\Gihk � X
W![�{�|Z[�W!{�|s[z`h[�\ � k�W!ihfh\Gk�dZ\ ªZ]Zf � }�ds[�dZie`h[z{�X � rZk�i {�`hk�dZ�Z[�\Gihfhd·��3	XZ]Z\ � k�W!ihfh{�f � [�dZi�^§`hk�W!j�\Gfh\Gihk�dZ{�[�w
XZW!�Zk�dZfh\Gj�[ � k�W¦]Zd W�[�\ � XZdZ\Gk�rZ`h[¿{�X �©� ]�dZfh\Gih[¿[�i \GXZ]Zih[�dZ]s[ � k�W½]Zd � W / ihW![ k�fhdZ\Gf ªZ]Z[ � k�W½`�[�\ {�`hk�\G\G[�\
� X � ]Z`hk�fhW![�\GwsW![ � W!j�\G[�dZihj�[ � k�WÀ]ZdÊXZ]ZgZW!fh[ WÀi$� � Xs��W�k � |Z[�ws{�X �©� ]ZdZfh\Gih[�ws[�i)\Gk Y!fhk�dZ{�j�[ V�fhdZk�w5{�k�ih|ZXZ`hfhªZ]Z[�w
� k�fh\vk�]Z\G\Gf � k�W�`h[�\v[�dZY�k�dZih\��À~F[ � XZ]ZW � /�� [ �s[�\ dZXZ{�[�\ �Z[ V�fhdZk�w½]ZdZ[ W�k�Y!`h[ [�\Gi XZW���k�dZfh\Gj�[ � XZ]sW
{�k � ih]ZW![�WF`h[�\¦W!j�\Gfh\Gihk�dZih\���p�XZd¿Y!fhk�dZ{�j k�W!W / ihj�w [�`h`h[e\G[ � W�j�{�f � fhih[egZ[�W!\½`h]Zfhwµ[�i�[�\Gi�ih]Zj�[e�·ac]Zds[eW!k�Y!k�`h[5� ~F[�\
�Z[�]�� {�|Z[�Y!\��Z[�`hk�W�j�\Gfh\Gihk�dZ{�[�\GXZdZiÀ`hfhgZW!j \ ^�`hk�Ée[�\Gihk � X=�5`h[Ê{�X �©� ]ZdZfh\Gih[�w�ihXZW!ih]ZW!j�\GXZ]Z\ `h[�\e��[�]�� �Z]
� W / ihW![�wZds[ � k�W!`h[ � k�\&[�i � [�]ZW!i [�d � k�W!i$��W�[��µ`�[�`h[�dZ�Z[ � k�fhdZwZ`h[ � W / ihW![ [�\Gi [��sj�{�]Zihj�ws\GXZ]Z\ `h[ W�[���k�W!�Ê�s[�\
[�dZY!k�dZih\��Zp�X �©� [�i	�Z] Y!fh` � wÀ`%acj � fh\GXZ�Z[©��[©`hk©W�k�Y!`h[ [�i �Z[©`hk � XZW!i �Z[©V�fhdZk � XZ]Z[©\G]ZW½`%a�j � XZihfhXZd � `h]Z\
ªZ]Z[ \G]ZW�`hk gZW!k�fh\�[ � rZ`hk�dZ{�[���{�XZdZ\GihW!]Zfhi \ ]ZfhgZk�dZi �Z[�\ W![�{�[�ihih[�\ j � W!XZ]Zgsj�[�\ �Z]�W�j�{�fhi � X � ]Z`hk�fhW![�w \GXZd
[�Y!Y!fh{�k�{�fhihj�[�\Gi·�Z]Z[ � XZ]sW�]ZdZ[�rZXZdZds[ � k W!iÀk�] � [�] �Z[�xzk���dsk�dZf 	 V�fhdZk�� [�iÀ�Z[Ê�)k�rsW!f 6 f 	 `h[ � W / ihW![Ê¨eXZd
V�fh[�ihW!X��)�Àk�] {�XZdZihW!k�fhW�[�w � XZdZihW!j�[��s[ � k dZfh}�W�[Êf �©� fhihXs��k�rZ`�[�w `hk � � k�\�\GfhXZd � �s[�\ �Z[�]�� W![�\ � XZdZ\Gk�rZ`�[�\Gw
`hk�W!�Z[ � [�dZiF[ �©� W�[�fhdZih[Ê�Z[Ê`%acfh{�XZdZXs�ZW!k � |�fh[¿{�|ZW!fh\GihfhªZ]Z[�w [�\Gi � `h]Z\e\�� � rZXZ`hfhªZ]Z[¿[�i � `h]Z\ek�rZ\GihW�k�fhih[ �µ[�`h`h[
� [�i [�d j�gZfh�Z[�dZ{�[ `h[ ��{�X �©� W!X � fh\�� fh��j�XZ`hXs��fhªZ]Z[ �Z] Y!fh` � w½[�dZihW![Ã{�X �©� ]ZdZfh\ � [ [�i {�k�ih|ZXZ`hfh{�fh\ � [5�
Å	dZY!fhdZw `h[�\ k �Z� k�W!fhihfhXZdZ\ W!j�{�]ZW!W�[�dZih[�\ �Z[z`hk�{�fhihj§{�X �©� [§�s[�\ [�dZY�k�dZih\ k�\G\G]ZW![�dZi�`%ac]ZdZfhihj§�Z]ÇY!fh` � �
� W!j�\G[�dZ{�[vih]Zihj�`hk�fhW![�w	Ï½X � [�w	ªZ]Zf&�ZXZdZdZ[ \GXZd ihfhihW![ k�] Y!fh` � w	[�\Gi&`hkvY!f���]ZW�[v|ZXZW!\Êih[ �©� \Ê�Z[ `%a�j�ih[�W!dZfhihj�w
� k�fh\&k�]Z\G\Gfµ�·ac]Zd�Y!]Zih]ZW·�Z[�`%ac|Zfh\GihXZfhW![�wZªZ]�fµ\�acXZ]ZgZW�[ � XZ]ZW·]Zds[�dZXZ]ZgZ[�`h`h[ ��j�dsj�W!k�ihfhXZd·�

V�W!j � k�W!j k�] � fh`hfh[�]��Z]��Zj�\Gk�\GihW![�w½k � W�}�\ `h[�\ rZX � rZk�W!�Z[ � [�dZih\ �Z[ Ï½X � [ � k�W�`h[�\=�e`h`hfhj�\ ªZ]Zf
gZfh[�dZdZ[�dZi&�Z[v�Zj�rsk�W!ªZ]Z[�W�[�d l�ihk�`hfh[�w	`�[vY�fh` � [�\Gi&ihXZ]ZW!dZjvk�gs[�{v�Z[�\�rZXZ]Zih\��Z[ Y!fh{�[�`h`h[�\A� �sfhY!Y!f�{�]Z`hihj�\Ê�Z[
Y!fhdZk�dZ{�[ � [�dZihw � k�dZªZ]s[ �Z[ � [�`h`hfh{�]Z`h[ [�i��·acj�`�[�{�ihW!fh{�fhihj �!� ��¢	� ! È �&Â¦¢h�Z��¢h�&Â¦�Z�G�G�hÌZ�h¢h�h�h��� ���e�·Â¦�Z�Z���Z�
���h�Z���Z�G�h���F¡Z� �h�Z�Z�G�Z��� ?�Â¦�Z�G�h�h��¡ ! �Z�Z� �G���Z¢h�h�h� ¡Z� ��? �G����¢h�ZÌZ�Z�G���
(:':¢�� ! È ��Â¦¢h�Z��¡s� �G�h�Z¡Z�h�Z�G��Â¦¢h�Z��¡Z�
¡Z�����Z�G�G� Â¦¢h�Z� �G�h��� � �h¢ �Z�z�G���G�h� Â¦¢h��� "Z�Z�z¢h�z�G�h�G�h��� �e�h�Z�h�e�Z� � ¢h� �e�s��»Z�h�Z�z¡Z� Â¦�G�h�G�z¡s�z ��Z���
"Z�Z��¢�"Z�Z�����e�Z�G�����Z� $ ¡Z�ÀÂ½��¢h¢h�h���Z¢h��� »Z���h� �G��� ���s��� � ���s���Z�G�G��¢h¢h�h�Z�À� ! � ¡ ! �Z�Z�h�G�Ê��»Z�Z� $�"Z�Z��¡s���G�hÂ¦�Z�G�h�h�
¡Z� �����h�h� �h�ZÌZ¢h� �G�Z�G�µ���Ãl�`½�sj�{�fh�Z[ �s[ � Â¦����°��h�h���©¡Z� ����"Z�Z� ¢h���©�G�h�G�Z���h�Z�G���©»Z�ZÌZ�h�h�Z��¢h¢h���©���h�Z�h���Z�½���
Â¦�Z�Z�Z�ÀÂ¦�Z�Z� ���Z�e� ���Z����� ¡ ! �h�s ����Z�h��� �Z�Z���h����»Z�Z��"Z�Z�ÀÂ¦���G�e���h�h�Z�Z�À¡Z�À°��Z�h�G��¡Z� ���h�s���e� �G�Z�Z� �Z�h�h¢h�h�G���
¢h� �G�h�Z¡Z�h��( ��V�W!j � k�W!jeihW�}�\½\GXZfh��ds[�]Z\G[ � [�d�i�^ � k�W!ihfhW	�·a�j�gZj�dZ[ � [�dZih\½W�j�[�`h\ � k�fh\½W�[ � k�dZfhj�\Gwµ`h[e\G{�j�dZk�W!fhX
[�\Gi·j�{�W!fhi·^ � `h]Z\Gfh[�]ZW!\ � k�fhdZ\Gw�[�d � k�W!ihfh{�]�`hfh[�W � k�W � � fh�Z[�fhw � [ � rZW�[��Z] ��W!XZ] � [��Z[�`hk�W�[�gZ]Z[ ¾À�h�Z���e�
ªZ]Zf�gZ[�]Zi�fhdZgZ[�dZih[�W ]ZdZ[ dZXZ]ZgZ[�`h`h[ � k�dZfh} W![ �s[ Y�k�fhW![ �Z[�\�Y!fh` � \���l ` \�a�k���fhi �Z[ \G]ZfhgZW![ �Z[�� gZW!k f�\���[�dZ\ �
�Zk�dZ\¿�Z[��egsW!k�f�[�\¿gZfh`h`h[�\ ��w � XZ]ZWeY!XZdZ�Z[�W {�[ ªZ]ÀacXZdÃgZk k �Z� [�`h[�W `h[�� dZj XsW�j�k�`hfh\ � [�� w¦�5XsdZi ���Z�e���
 ��h¢h¢h�©�Z�Z ����G�h� \G[�W!k©{�XZdZ\Gfh�sj�W!j�[©{�X �©� [©`%a�;e]ZgsW![ fhdZk�]s��]ZW�k�`h[5�5V�XZ]ZW `h[ ihXZ]ZW!dsk���[ [�d [��sihj�W!fh[�]ZW!wF�Zj � ^
]Zihfh`hfh\Gj � k�W Ï½XZ\G\G[�`h`hfhdZf �Zk�dZ\ \G[�\ Y!fh` � \ � W!j�{�j��Z[�dZih\Gw fh` {�|ZXZfh\Gfhi `h[ ªZ]Zk�W!ihfh[�W � k�]ZgZW![ �Z] 3	W!k�\Gih[�gs[�W![�w
k�gZ[�{�\Gk � X � ]Z`�k�ihfhXZd ªZ]ZfÀY!XZ]ZW!dZfhiF�Z[�\ k {�i�[�]ZW!\ dZXZdZn � W!XZY�[�\G\GfhXZdZdZ[�`h\Gw [�iF]Z\G[Ê�s[Ê`hkÊ`hk�ds��]Z[ � X � ]Z`�k�fhW![�w
{�X �©� [��Z[�`%ack�`h`h[ � k�dZ� � XZ]sW·`h[�\&XZ{�{�] � k dZih\�� « [ � [�dZ�sk�dZihws`h[ Y!fh` � [�\Gi � XZ]ZWÀ]ZdZ[ `hk�W!�Z[ � k�W!i ihXZ]ZW!dZj [�d
�Zj�{�XZW!\Gw [�i � XZ]Zj � k�\ �Z[�\ k�{�ih[�]ZW!\ �sj � ^ {�j�`h}�rZW![�\�� {�[�d·ac[�\Gi·�ZXZds{ � k�\�[�ds{�XZW![�gsW!k�f � [�dZi·]ZdvY!fh` � dZj�XZn
W!j�k�`hfh\Gih[5�

Å	d W![�gZk�ds{�|Z[�w�Í��ZÎh�G�Z�·W!j�k�`hfh\GjÊ[�d , ¹�Ð �ZW � {�[Êk�] \G]s{�{�}�\ �s[½���Z�e���· ��h¢h¢h�Ê�Z�Z ����G�h��w·[�\GiF^Ê`hk¿Y!XZfh\
� `h]Z\ k�]Z\Gih}�W![�wÀ[�i � `h]Z\ XZW!f���fhdZk�` \G]ZW½`h[ � `hk�d Y!XZW � [�`��)fh` \�ack���f�i��·ac]ZdZ[ \�j�W!fh[ �·a�j � fh\GXZ�Z[�\ � XZdZihW!k�dZi�`hk
� k�W!ihfh{�f � k�ihfhXZd �Z[�\ l�ihk�`hfh[�dZ\ 	 [�i �Z[�\ l�ihk `hfh[�dZds[�\#��^ `hk `hfhrZj�W!k�ihfhXZd �Z[ `%a"l i�k�`hfh[ � k�WÊ`�[�\=�e`h`hfhj�\ k�ds��`hXZn
k � j�W!fh{�k�fhdZ\Gw·ªZ]Zf W�[ � XZdZih[�dZi �Z[©`hk©p�fh{�fh`"[©gZ[�W!\ `�[©V 84� ^©{�|Zk�ªZ]Z[ Y!XZfh\ `h[©W!j�k�`hfh\Gk�ih[�]ZW½fhdZ\Gfh\Gih[©\G]ZW½`h[�\
� k�`h[�dZih[�dZ�Z]Z\�ªZ]Zf�XZdZi � ] \G]ZW!��fhW�[�dZihW![©`h[�\ � k�W!ihfh\Gk�dZ\�[�i�`h[�\�\GXZ`h�Zk�ih\�k�`h`hfhj�\ � j�Y!f�k�dZih\ 	 k�fhdZ\Gf��Zk�dZ\�`h[
� W![ � fh[�W j � fh\GXZ�Z[�w `�ac[��sj�{�]ZihfhXZd �·ac]ZdZ[ � [ ]Zds[ Y!fh`h`h[ \Gfh{�fh`hfh[�dZdZ[�w ªZ]Z[ `h[�\�� � j�W!fh{�k�fhdZ\�{�W!XZfh[�dZi·{�XZ] � k�rZ`h[
�·ack�gZXZfhW ih]Zj§]Zd � [�]Zds[§\GXZ`h�Zk�ihwe[�dÇW�j�k `hfhihj�[��sj�{�]Zihj � k�Wv�Z[�\ �e`h`h[ � k�dZ�Z\ [�dÇ[ � rZ]Z\G{�k��Z[��!w [�i�\G]ZW
`%ack�rZ\G[�dZ{�[ �Z[ W�[�{�XZdZdZk�fh\G\Gk�ds{�[ �Z]©{�X � r�k�i)fhdZihj�W!fh[�]ZW 	 �Zk�dZ\¦`h[e�s[�W!dZfh[�W j � fh\GXZ�Z[�wµªZ]Zf�\G[ � k�\G\�[e�Zk�dZ\½`hk
� `hk�fhdZ[ �Z] V 8Zw½`h[�\ W!j�\Gfh\Gihk�dZih\ [�i `h[�\ � `h`hfhj�\ \GXZdZi Y!k�fhi � W!fh\GXZdZdZfh[�W!\ � k�W�`h[�\ �e`h`h[ � k�dZ�Z\ � � k�fh\ `h[�\
� W![ � fh[�W!\�\GXZdZi·ihW!k�fhihj�\�\G[�`hXZdv`h[�\�`hXZfh\��Z[ `hk���]s[�W!W�[�w)ihk�dZ�Zfh\�ªZ]Z[�`h[�\�\G[�{�XsdZ�Z\ \GXZdZiÀdZXs��j�\ \Gk�dZ\ k�]ZihW�[�\
Y!XZW � [©�Z[ � W!Xs{�}�\ � � [�W!\GXZdZdZ[©dZ[ {�XZdZdZk��"ihW!k©`�[�]ZW½`h]Zihih[©dZf `h[�]ZW½\GXZW!i��:�sÅ	d gZXZf�{�f�]Zd [��sihW!k�fhi�^ ihW!k�gZ[�W!\
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`h[�ªZ]Z[�`·XZd � [�]Zi � ]Z�Z[�W�[�i·�s[�`%ack � rZf���]��hi"j��Z[�`hkÊW![�{�XZdZdZk�fh\G\�k�dZ{�[��s[�`hk�W�j�\Gfh\Gihk�dZ{�[�fhihk�`hfh[�dZds[�w�[�iÀ�Z[�`hk
ªZ]Zk�`hfhihj [�\Gih|Zj�ihfhªZ]Z[ �Z] Y!fh` � w {�XZdZ\Gfh�Zj�W!j w � k�W \GXZd W ��ih| � [�w�\�[�\¿ihXZ]ZW!dZk���[�\©[�dÃ[��sihj�W!fh[�]ZW!\Gw�k�gs[�{ �s[�\
k�{�ih[�]ZW!\ dZXZd � W�XZY![�\G\GfhXZdZdZ[�`h\ [�i�`h[§ihW�k gZk�fh`��Z[§`hk§`h] � fh}�W![�dZk�ih]ZW�[�`h`h[�w {�X �©� [�`h[�gZj�W!fhihk�rZ`h[�{�|s[�Y!n
�·a�;e]ZgZW![�dsj�XZW!j�k�`hfh\Gih[��Z[�Ï½XZ\G\G[�`h`hfhdZf%�!3	W�}�\ k �Z� W�j�{�fhjÊ�s[Ê`hkÊ{�W!fhihfhªZ]Z[�w·[�d � k�W!ihfh{�]Z`hfh[�W Y!W�k�d�0�k�fh\G[�w fh`F[�]Zi
� XZfhdZ\ �Z[ \G]Z{�{�}�\ ªZ]Z[����Z� ���  ��h¢h¢h� �Z�s  ���G�h� � k�W!{�[ ªZ]·acfh` d·ac]Zihfh`hfh\Gk�fhi � k�\Gw {�X �©� [ {�[ �s[�W!dZfh[�W!w¦`�[�\
� W!XZ{�j��Zj�\&�Z]Ê{�fhdZj � k � X � ]Z`hk�fhW�[�w

)�*�+ �
��, +�Í��ZÎh�G�

B d � XZ]ZW!W!k�fhi){�XZds{�`h]ZW![�wµdZXZd � `h]Z\¦\G]ZW	`h[�\ [�Y!Y�[�ih\½�Z[�\½Y!fh` � \½\G]ZW	`hkeW![ � W!j�\G[�dZihk�ihfhXZd©�Z[e`�k ��]Z[�W�W![�w
gZXZfhW![©\G]ZW½\Gk©{�XZdZ�Z]Zfhih[ 	 k � W!}�\ ihXZ]Zi Ï½XZ\ \G[�`h`hfhdZf {�|Z[�W!{�|Z[ ^©Y!k�fhW�[©�Zj��ZXZ]sk�dZ[�W½`%a"l i�k�`hfh[©Y!k�\�{�fh\Gih[ k�] � W�}�\
�Z[�\ �e`h`hfhj�\�gZk�fhdZªZ]Z[�]ZW!\#� � k�fh\�\G]ZW `�[�\�[ Y�Y![�ih\��Z[ `hkv��]s[�W!W�[ \G]ZW `h[ {�fhdsj � k.��[�d l�ihk�`hfh[ k�] � XZfhdZ\Gw	`h[
�Zj�\Gk�\GihW![ keY!k�gZXZW!fh\�j 	 � XZ]ZWF]Zd¿ih[ �©� \#�F`�k W!j�Y!`h[��sfhXZd¿[�\Gih|Zj�ihfhªZ]Z[ \G]ZWF]Zd¿k�W!i)ªZ]Zfhw5^ ihW!k�gs[�W!\½`hkeY!f�{�ihfhXZd©[�i
`hk�W![�{�XZdZ\Gihfhih]ZihfhXZdZwZ�ZXZdZdZ[�ihXZ]Zih[�\GXZd�j � k fh\G\G[�]sW·k�]�W�j�[�`%�

xzk�fh\ fh`Fd·ac[�d [�\Gi � k�\ � k�W!ihXZ]ZiF�Z[ �-/�� [5�!�efhdZ\GfF`h[ÊY!fh` � ªZ]ZfF\G[�W!k � W�j�\G[�dZihj¿ihXZ]Zi	^¿`%ac|s[�]ZW![�� 3
� 3���3�������9���� 7%3���� 	 ¶�¸Z¹ZË��!w � k�`h��W!j \GXZd�fhdZihj�W / ihw�d·ack � k�\ � XZdZihW�jÃ`hk � /�� [ � ]Zfh\G\Gk�dZih[ÃXsW!fh��fhdsk�`hfhihj5�
V�W![ � fh[�W `hXZdZ� � j�ihW!k���[§�s[§`hk « XZX � j�W!k�ihfhgZ[�Éej�dsj�W!k�`�[��Z] « fhdZj � k�Y!W�k�d�0�k�fh\Gwefh`�[�\Gi�fhdZ\Gj�W�j��Zk�dZ\
`%ack�{�ihfhXZd � /�� [©�Z[©`hk W!j�\Gfh\Gihk�dZ{�[.�)`�[v��j�d�j�W!fhªZ]Z[ � [�dZihfhXZdZdZ[ `h[�\�XZW��Zk�dZfh\ � [�\��Z[ W�j�\Gfh\Gihk�dZ{�[ « fhdZj�n
bedZfhXZd [�i Ï½j�\Gfh\Gihk�dZ{�[�n��)[�W!w)[�i·`%ack�gsk�`·�Z] « tvÏÇ[�i·�Z[�`hk�p�t « � ªZ]Zf·�ZXZdZdZ[�dZi·k�] Y!fh` � ]ZdZ[�[�\Gihk �©� fh`h`h[
XZY!Y!fh{�fh[�`h`h[ 	 � XZ`hfhihfhªZ]Z[©��W � {�[©k�] « tvÏ½w·ª�]Zf	W![ � W!j�\�[�dZih[¿`hk¿Ï½j�\Gfh\Gihk�dZ{�[�w·ih[�{�|ZdZfhªZ]s[©��W � {�[¿^¿`�k¿p�t « �)w
� XZ]ZW `hk�ªZ]Z[�`h`h[ÊÏ½[�dZj « `hj � [�dZi	kÊ�Zj � ^ � W�j � k�W!jÊ]Zd �ZXZ{�] � [�dZihk�fhW![¿[�d§¶�¸Z¹Z¬Zw&¾À����$ ¡Z� �G�Z�h¢ �:�Z~F[©Y!fh` �
� W!j�\G[�dZih[ �·a�k�rZXZW!�Ê`%a�k�{�ihfhgZfhihj �Z[ Ï½j�\Gfhihk�d�{�[�n!��[�WF[�dZihW![ ¶�¸Z¹Z­©[�i)¹Z¹ 	 � k�\G\Gk��Z[�\¦�·ac|ZX �©� [�\¦[�i)�Z[ i�W!k�{�ih\Gw
\Gk�rZXZihk��Z[�\Gw)gZXZfhW![Êk�ihih[�dZihk�ih\#�!w � ]Zfh\ fh`ÀW!k�{ XZdZih[Ê{�X �©� [�dZiÀ{�|Z[ � fhdZXZih\ [�i � k�ªZ]Zfh\Gk�W!�Z\ \�a"� � W!fhW![�dZi � XZ]ZW
rZ`hXZªZ]Z[�W `h[�\ {�XZdZgZXZfh\ k�`h`h[ � k�dZ�Z\ ªZ]Zfv�Z[�gsk�fh[�dZi W!k�gZfhihk�fh`h`h[�W `�[ ��W!XZdZi �Z[ `%a��eih`hk�dZihfhªZ]Z[ k � W!}�\�`h[
�Zj�rZk�W!ªZ]Z[ � [�dZi%��l�` \�ack���fhi k�gsk�dZi ihXZ]Zi©�Z[ � XZdZihW![�W {�X �©� [�dZi ]Zd ��W!XZ] � [ �Z[ ihW�k�gZk�fh`h`h[�]ZW!\ � ~À[�\
« |Z[ � fhdZXZih\¦�Z[ �)W!k�dZ{�[A��wµgZj�W!fhihk�rZ`h[ |Zj�W!X�\ {�XZ`h`h[�{�ihfhY!w � k�W!ihf�{�f � [e^e`hk ~Ffhrsj�W!k�ihfhXZd©�Z[e`hk �)W�k�dZ{�[�wµ�Z[�gZXZfhW
f �©� j�W!k�ihfhY:� « [�ihih[ W![ � W!j�\G[�dZihk�ihfhXZd��·ac]Zds[ W!j�\Gfh\Gihk�ds{�[ |Zj�W!X��hªZ]Z[ [�i |ZX � Xs��}�ds[ k XZrZih[�dZ] `h[ � W!f����Z]
� [�fh`h`h[�]ZW	Y!fh` � [�i��Z[e`hk � fh\G[e[�d©\G{�}�dZ[ek ] � W�[ � fh[�W Y![�\GihfhgZk�`��Z[ « k�dZds[�\Gwµ[�i�`h[ � W�[ � fh[�W W�k�ds�©�Zk�dZ\ ]Zd
\GXZdZ�Zk��Z[ � ]ZrZ`hfh{ [�Y�Y![�{�ih]sj [�d ¶�¸Z¹ZÐ·��l�` {�XZdZ\Gihfhih]Z[ ihXZ] � XZ]ZW!\Ç]ZdZ[ Y!f���]ZW![ [ � rZ`hj � k�ihfhªZ]Z[ �Z[ `hk
Ï½j�\Gfh\Gihk�dZ{�[�Y!W�k�d�0�k�fh\�[�w � /�� [�\GfÊ\GXZd � W!X � XZ\ [�\GiÊ`hf � fhihj 	 � ]Zfh\GªZ]·acfh`ÊdZ[ � W!j�\G[�dZi�[ ªZ]·ac]Zd���W!XZ] � [
k �Z� k�W!ih[�dsk�dZi ^ `hk � /�� [�[�dZihW![ � W!fh\G[�� gZX�fhW![ XsW!fh[�dZihj.�Z`hk p�t « � [�\Gi [�d [�Y�Y![�i Y!XZW!i�[ � [�dZi \:��dZ�Zfh{�k�`hfh\Gj�[�w
`h[�\ {�X �©� ]ZdZfh\Gih[�\�� � XZ]Z[�dZi ]Zd W98Z`h[ f �©� XZW!ihk�dZi 	 XZd [�d gZXZfhi �Z[ � [�ihfhih[�\�ihW!k�{�[�\��sk�dZ\�`h[�\��Zfh\G{�XZ]ZW!\�ªZ]Zf
{�X �©� [�dZ{�[�dZi � k�W��e{�k � k�W!k��s[�\ � Xs] � k�W `h[©rsW![�Y k � [�W90�] �·ac]Zds[©Y!k�]s{�fh`h`h[©[�i �·ac]Zd � k�W!i�[�k�] \G]ZW½]Zds[
�Z[�\&Äek���XZdZ\&�Z]�ihW!k�fhd��s[�`hk�gZfh{�ihXZfhW![ ^�`hk Y!fhd��Z]�Y!fh` � �:��3	XZ]Ziµ`h[ � XZdZ�Z[ � k�W!ihfh{�f � [ ^ `hk `h]Zihih[�wsXZ]ZgsW!fh[�W!\Gw
{�XZdZihW![ � k��hihW![�\½[�i){�k��ZW�[�\Gwµ[�i�\G[�]Z`h\½ªZ]Z[�`"ªZ]s[�\ � [�]ZW�[�]�� XZ]©ªZ]Z[�`hªZ]Z[�\½\GXZ] � fh\½XZrZj�fh\G\G[�dZi 	 � k�`h��W�je[�]�� �
k�]�� �e`h`h[ � k�dZ�Z\�� « [ � [�dZ�Zk�dZihw�XZd W![ � k�W�ªZ]Z[��Z[�]�� � k�W!ihfh[�\ ihW!}�\ �ZfhY�Y!j�W�[�dZih[�\ �Zk�dZ\ `h[ÊY!fh` � �s{�[�`hk�ihfh[�dZi
k�]§Y!k�fhi ªZ]Z[ `h[ � W!X � [�i fhdZfhihfhk�`�[�\Gi�{�[�`h]Zf �·ac]Zd��ZXZ{�] � [�dZihk�fhW�[ \G]ZW�`hk W!j�\Gfh\Gihk�dZ{�[�w½ªZ]Zf�k [�dZ\G]Zfhih[ j�i�j
ihW!k�dZ\GY!XZW � j�[�dv]Zdv`hXZdZ� � j�i�W!k���[5��~Fk���fhY!Y�j�W![�ds{�[�\Gi$��`hfh\GihfhªZ]Z[�[�\GiÀihW!}�\ Y!XZW!i�[:�s`hk � W![ � fh}�W![ � k�W!ihfh[�w�ªZ]Zf
\�ack�{�|Z}�gs[ `hXZW!\GªZ]Z[ `hk W!k��ZfhX k�dZdZXZds{ [ `h[ �Zj�rZk�W!ªZ]s[ � [�dZihw [�\Gi {�XZdZ\Gihfhih]Zj�[ �s[ \G{�}�ds[�\ ihW!}�\
� �sj � XZdZ\GihW�k�ihfhgZ[�\ ��w \GXZ]Zgs[�dZi k�{�{�X �©� k���dZj�[�\ �Z[ {�X �©� [�dZi�k�fhW![ XZY�Y!w k�gZ[�{ �Z[�\�ih[��sih[�\�[�iÃ�Z[�\
k�Y!Y!fh{�|s[�\GwF[�i � XZdZihj�[�\�\G]ZfhgZk�dZi�]Zd � W!fhdZ{ f � [ �·acX �Z� XZ\GfhihfhXZd [�i&�Z[v{�XZdZihW�k�\Gih[�\��Z[v`hf���dZ[�\Gw	�Z[v`h] � fh}�W�[�w
�·ack�ds��`h[�\ �Z[ � W!fh\�[ �Z[ gZ]Z[�w �Àacj�{�|s[�`h`h[�\ ��[ � `hk�dZ\Gw�k�gZ[�{��s[�Y!W�j�ªZ]Z[�dZih\�[�Y!Y![�ih\��Z[ � XZdZihk��Z[�k�`hih[�W!dsj�ªZ]Zf
j�gZXZªZ]Z[�dZiµ�Z[ � k�dZfh}�W![ j�gZfh�s[�dZih[ `%acfhdZY!`h]Z[ ds{�[ �Z[ `%a�j�{�XZ`h[ \GXZgZfhj�ihfhªZ]Z[ 	 gZXZfhWÀ[�d � k�W!ihfh{�]Z`hfh[�WÀ`hk \�j�ªZ]Z[�dZ{�[
�Z[�\½XZihk��Z[�\GwµªZ]Zf�]Zihfh`hfh\G[ek�]Z\G\Gf�`h[ � k�ih|ZXZ\¦[�fh\G[�dZ\Gih[�dZfh[�d��
� `hke\�[�{�XZdZ�Z[ � k�W!ihfh[�wµrs[�k�]Z{�XZ] �©� `h]Z\ `hfhdZj�k�fhW�[�w
W![�\G\G[ � rZ`h[v^v]Zds[v{�XZ]ZW!\�[�n � XZ]ZW!\G]Zfhih[ [�d�ihW![v`h[�\�W�j�\Gfh\Gihk�dZih\�[�i&`h[v{�XZdZgZXZf&rZ`hfhdZ�Zjvk�`h`h[ � k�dZ�Zw k�gZ[�{v�Z[�\
� X � [�dZih\Ê�·ack�dZ��XZfh\G\G[ ihW�}�\Êih[�dZ�Z]Z\Ê[�i ��[�\ � |sk�\G[�\Ê�·a�k�ihih[�dZih[ [�i �Z[ �sj�{�X �©� W�[�\G\GfhXZd·� B d k ]Zd � [�]
`%acf �©� W![�\G\GfhXZd ªZ]·acXZd � k�\G\G[¿�·ac]Zd � XZ�Z} `�[¿�Z[ � XZdZihk���[¿{�XZdZY!`hfh{�ih]Z[�` 	 � W![ � fh}�W�[ � k�W!ihfh[�� ^©]Zd � XZ�Z}�`h[
�·acXZW���k�dZfh\Gk�ihfhXZdvdZk�W�W!k�ihfhgZ[ � `h]Z\�`hfhdZj�k�fhW�[ w)`h[ � W![ � fh[�W�[�dZgZX5��k�dZi·^�`hk�ihW!k��ZfhihfhXZd \GXZgZfhj�ihfhªZ]Z[�w�`h[�\G[�{�XZdZ�
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k�] � XZ�Z}�`h[ k � j�W!fh{�k�fhdZws{�X �©� [ \Gfhws[�dÊ\�[��Zj�gs[�`hX �Z� k�dZi [�dÊ`hXZds��]Z[�]ZW!ws`�[ Y!fh` � ihW!k�|Zfh\G\Gk�fhi � k�WÀ\GXZdÊ\Gi$��`�[
|Zj�ihj�W!Xs��}�ds[�w �Z[�\ |Zj�\Gfhihk�ihfhXZdZ\ [�dZihW�[ `h[�\ �Z[�]�� � XZ�Z}�`h[�\ �·acXZW���k�dZfh\Gk�ihfhXZd \GXZ{�fhXZn � XZ`hfhihfhªZ]Z[�\
	 �Zj � XZ{�W�k�ihfhªZ]Z[�[�iµ{�X �©� ]ZdZfh\Gih[��·ªZ]Zfµ\G[ � W!X � XZ\�[�dZiµk�]��ÊÅ	]ZW!X � j�[�dZ\&`hfhrZj�W�j�\��
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��, � �

�� 	 + ,���,�� ���
��[�k�dZn!V�fh[�W!W![�¤½[�W!ihfhdZn!xzk���|Zfhiµw�¢h�¿¾·�h�Z���e�À°��G�Z�����Z�h�&�G�Z�Z�&¢
! �Z������Â¦�Z�h�h�Z�Z� � k�W!fh\GwZV�be�)w·¶�¸Z¸Z¹
Éefhk�d�V�fh[�W!X�¤½W!]ZdZ[�ihihk�w ¾À���Z�
! �Z�Z�Z�5¡Z�µ���h�Z���e���h�h�Z¢h�h�Z�Z�swZ¤½k�W!fhws~Fk�ih[�W 6 k�w·¶�¸Z¸ZÆ

V�fh[�W!W![ « k��Zk�W!\&[�iµ��W!k�dZ{�fh\ « XZ]ZW!ihk��Z[�w:®&�����h�Z���e���Z��'��h�sV�k�W!fh\GwZÅ	W!fh{ ~FXZ\GY![�`h�Zw·¶�¸�$Z¬
¾À�h�Z���e�Z�Z±Z�h�Z�G�h���	�����G�h�G�h����'�� 	 k�{�]ZW!k��ZfµÅ�� « |Zk�dZXZ]��sw��·xzfh`hk�dZXZw·¶�¸ZÑ�$
��XZ\G[ � | ¨ek�dZfh[�`hw &&�Z���G�G�����½¾À�h�Z��� �Z� �·�G�Z�Z¡Z��� �h¢h¢h�Z�G�h�Z�Z� ��� Â¦���h�h�h� �G�Z¢h¡Z�Z�h�G������������� �
	���� V�k�W!fh\Gw

�eW � k�dZ� « XZ`hfhdZw·¶�¸�$Z¬
« |ZW!fh\Gihfhk�d§¨e[�`hk��Z[ � ®&�§ ��h�G�h�Z�§�Z��' �h� ¡Z� ¢
! �v�h�G�h�Z�h�G� ?��h�G�Z ����G�v¢h� ���h�Z���e��¡Z�Z���s�e���Z�h�Z�h�G� ¡Z�

º��G�Z�h�G�����e�	�����h��»Z�5~Fk�]Z\Gk�dZds[�w�~ a�� �Z[��·ac´ X �©� [�w·¶�¸ZÑZ¸·�
¤¦[�W!dsk�W!��Å	fh\G[�dZ\�{�|Zfhi 6 w:®&�����h�Z���e����¢h¢h���e�Z�Z¡Z�sV�k�W!fh\Gw�tvk�ih|Zk�dÊbedZfhgZ[�W!\Gfhihj�w·¶�¸Z¸Z¸
�v� ~½� �e[�dZdZ[��5��w º�»Z�	®&� °����Z�Z¡½¼ � �Z�h»���°¿¾À�Z¢h�Z�Z��¢�Á�¢h�h��Â¦�s~FXZdZ�ZXZdZws¤¦��l�w·¶�¸Z¸�$
xzfh{�|Z}�`h[ ~Fk���d5��w �µ�h�G���Z�Z�h�µ���h�Z���Z�G�h���sV�k�W!fh\GwZ¨e]ZW�k�dZih[�¤ l�� l�wZ¬Z­Z­Z¬
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