


�����������
	
����������
�����
�������������

�������! " �#%$�&(')�+*,$.-0/�/��!&21�3546-07��!/�89�! :;-2 =<>���?*��!@2 "�!�6-2:BAC&2D�<>�9 �-E:F��89�+�!/G8!� �+/
�-0HJI�1G<"�! ���8!���!/�89� I� "�9D"�!/K<"�!*L-0/����9IG<>�9HNMO�! �P0P�QRP2S2SKT U
����<"7+�EV
W 7X&2/G/��+/�@Y��/�A�1�7�<"�Z3[&2@0�!/K< W &2 \<"�X&27�7�#]�.M�D"�9 \'E&2M�7��?$.-0H]&E�+/�D=1GD"�+/G@]�)I^&2 "D\�N��&2H_IG7+�+/G@

��MGD\<> "&289<�&2IGI� "-`'0�9*aV
W  >&2D"&2*��b&2*��9I^&27�7+�

��7X&2 \@0�./c1�HNMO�! 
-2:bD"�9dc1��!/K<>�+&27e*��!89�+D\�+-0/�3fH]&Eg)��/�@NI� \-0M�7��!HJD��+/%1�/�89�! \<>&2�+/%�9/c')�h3
 "-2/�H_�9/K<>Di8!&2/NMO�jHJ-)*��!7��!*N&EDkAC&2 \g2-`'l$.�!89�+D"��-0/ W  \-�89�!D"D\�!D
mnAC$ W DpoqUB�[/ND"1G8p�YD"�9<\<>��/�@0D!Q
&2/_&2@0�9/c<�8!&2/_-2M�D"�9 \'0��&E<��(&E8p�_<>��H_�D\<>�9I_<"���
D\<p&r<>�
-2:s<"���
�!/K')�+ \-0/�HJ�!/K<j&2/�*t<>���9/_�quG�q3
8!1�<>�!D
&E/v&289<"�+-0/sQ�8!&21�D"��/�@Y&ND�<>-)8p�^&2D\<"�+8�<> >&E/�D"�Z<>�+-2/_<>-N&w/��9xyD\<>&E<>��-2:z<>�����!/K')�+ "-2/�H_�9/K<
&2/�*] "�!89�!�Z'���/�@N&? "�{x=&2 \*v&2898!-0 \*��+/�@27�#0Ui�[/v&?|^/G��<>�q3[��-2 "�+}9-0/]AC$ W Qc<>����@0-K&27^-E:zI�7X&E/�/��+/G@
�+D6<>-�H]&~uG��H_��}!�Y<>�G�]�{u�IO�!8{<>�!*�<"-2<p&E7�I�&`#2-2��-~'2�! w<"���]@2��'0�9/���-0 \�+}9-0/aU�AC$ W Dw8!&2/�MO�
D"-27�'0�9*v1�D"��/�@t&w/c1�HNMO�! -2:e*������! \�!/K<
&27�@0-0 \��<>�GH_Dkx
��-0D\�.8!-2H_I�7��{u���<[#J��D@0�9/��! "&27+7Z#_D\-0HJ�
7+-`x=3f-0 "*��9 �I�-27�#)/�-0HJ�X&27O�+/v<"���6/)1GHNM��9 
-2:iD�<p&E<"�!D�&2/�*,*��98!�+D\�+-0/)3[H_&2gc�+/�@N�G-0 "��}!-0/aU

�[/K<>�9 >&28{<>��'2��8!-0HJI�1G<"�! �@0&2H_�9D]89-0/�D\<"��<"1G<>��&�@2 "�(&r<�I�7+&E<":;-0 \H -2:6*��9'2�!7�-0I�HJ�!/K<
:;-0 6���� "�9D"�(&E "8p����/�7��(&2 \/��+/G@�&E/�*�IG7X&2/�/G�+/�@�Ut��g)��/�<"-,<"���t "�!&27Z3�x-0 \7+*�I� \-0M�7+�9H_D.<"���9#
D"��HN1�7+&E<>�EQa<>���{#���/K<> "-)*�1�89�J&2/�&2*G*���<"�+-0/^&E7i7+�{'0�97�-E:=8!-2H_I�7��{u���<[#2U_��Dw&%H_&E<"<"�! 6-2::�&E89<(Q
�+/�D\1�8p��D\�9<"<"�+/�@2Dt<"���,&2@0�9/c<!��DtD\�!/�D\-0 "D_I� "-`')�+*��v-2/�7�#�I�&2 \<"�X&27j�+/G:;-0 \H]&r<>�+-2/�&2MO-01G<t<>�G�
D\<>&E<>�?-2:�<>���?�!/K')�+ \-0/�HJ�!/K<(QR8!&27+7��!*,&2/,-0M�D"�9 \'E&E<"�+-0/aU������9D"�wIG "-0M�7��!HJD
8(&2/�M��6HJ-�*��97+�9*
&2DYI^&E \<>�+&27+7Z#�-0M�D\�! \'E&2MG7+�,AC$ W D,m W �6AC$ W DpoqU��=<J&2/K#�IO-0�+/K<w�+/�<>��H_�EQB<>���vD\�!dc1��9/�8!�
-2:�-0M�D\�! \'E&E<"�+-0/GDJH_&2*��%MK#�<>�G��&E@0�!/K<_D"-�:�&2 Y*��9<"�! \H_��/��!DJ&�I� "-0M�&2M��+7���<[#�*��+D�<> \�+M�1G<"�+-0/
-`'0�9 ?D�<p&E<"�!D9Qz8(&27�7+�!*L&%MO�!7��+�{:FD\<p&r<>�2U?�f<6�^&2D�MO�!�9/�D"��-`x
/�<>�^&E<.D"-07Z'���/�@%& W �6AC$ W 8!&2/



MO�� "�9*�1�8!�9*�<>-LD\-07�')��/�@C<>�G�]8!-2 " "�9D"IO-0/�*���/�@�AC$ W -0/ <"����D\�9<Y-2:
MO�!7��+�{:�D\<>&E<>�9D!U�������D
I�7+&2/�/���/�@�I� "-2M�7+�9H�Q0�G-~xj�9'2�! 9QGMO�!8!-2H_�9D� "&2I���*�7�#l�+/K<> "&289<>&2M�7��=�+/Y7+&2 "@0��D�<p&E<"��D"I^&E8!�!DFx
��<"�
&YD"1�MGD\<>�9/K<>�X&E7�/c1�HwM��9 �-E:i-0MGD"�! �'E&E<>��-0/�D!U

�[/ <"���+D?<>���9D"�+D9Qixj�v&2*^&2I�<l<"���]xj-0 "g�-2: � �(&E "/�D9QFAC&2/�D\-01� w&2/�*���@L-0/�D\I^&2 "D\�
D>&EH_I�7��+/�@w&27+@2-0 "�Z<>��HJDk<>-w:�&28{<>-0 \�!* W �6AC$ W  \�!I� \�!D\�!/K<p&E<"�+-0/GD�-2:eHN1�7Z<>�Z3[&2@0�9/c<jI^&2 �<>�+&27+7Z#
-0M�D\�! �'2&EM�7+�J*�-0H_&2�+/GD!UJ��I�I�7Z#)�+/�@v<>�G�+D?&27+@2-0 "�Z<>��H <>-%<[x-�*�-0H_&2�+/�D�M�&2D"�9*�-0/�I�-0IG1�7X&2 
')�+*��9-6@K&2HJ�!D!Q0xj��D"��-`x �9H_I��� "��8(&27�7�#6��-`x &� "&2/�*�-0HJ7�#lD>&EH_I�7��!*t7+-)-0g035&E���(&2*N<" "�9��89-`'0�! 53
�+/G@J-2/�7�#]&JD\H]&E7+7�:; "&289<"�+-0/v-E:b<"����:;1�7+7a7�-�-2gK3[&2���!&2*�<> \�!�6�+D�D\1��J8!�+�9/K<�<"-J89-0HJI�1G<>��/G�(&2 53
-0IG<"�+H_&27aIO-07+��8!���!D��+/v<"���!D\�wD"�{<"<"�+/�@0D9U����l89-0H_I�&2 "�6<>���?IO�! \:;-2 "H_&2/�8!�6-2:b<>����D�&EI�I� "-0&28p�
<>-t<>�G�?897X&2D\D"��8(&27zHJ�9<"��-�*GD�&E/�*�89-0/�897+1�*���<"�^&E<�D"I^&E "D"�?D>&EH_I�7��+/�@Y*G >&2H_&E<>��8(&27�7�#J "�9*�1�89�!D
<>�G�] "1G/�/��+/G@�<>��H_�t-2:<>���_I�7X&2/G/��+/�@,&27�@0-0 \��<>�GH &2/�*�D"8(&E7+�!D?x�97+7Fx
��<"��<>�G�]/c1�HNMO�! ?-2:
�!/G�!Hw#%&E@0�!/K<>D9U



8� �-0IK#� \�+@0�K<�MK#%�����+�9 " �#%$�&('���*%$.-0/�/��!&21�3546-07��!/�89�! 
�)�!IG<"�!HNMO�! �P0P�Q^P2S0SKT
��7�7z	
�+@0�K<>D
	
�!D\�! �'0�!*



W 7X&2/�/G�+/�@Y��/CA,1�7�<"�Z35&E@0�!/K< W &2 \<"�X&27�7�#]�.M�D"�9 \'E&2M�7��l$.-2H]&2��/�D=1�D\�+/�@_��I�&2 "D\�N�G&EH_I�7��+/�@

MK#

�����+�9 " \#v$�&`')��*�$.-2/�/��(&E1�3�4�-07+�9/�8!�9 

���
���������

D"1�MGH_�Z<"<>�9*v<>-

�. "�9@0-0/��)<>&E<>����/G��'0�9 "D\��<[#

��/vI^&2 \<"�X&27�:;1�7�|^7�7+HJ�!/K<=-E:
<"���6 "�!dc1��� "�9H_�9/c<"D�:;-0 =<>���

*��9@0 "�9�6-2:

AC&2D�<>�! 
-2:B��89�+�!/G8!�

W  \�!D"�9/K<>�!*����!IG<"�!HNMO�! �P0P�Q^P2S0SKT
�-0HJHJ�!/�89�!HJ�!/K<��21�/��lP2S0S��



AC&2D�<>�9 �-E:k��89�+�9/�8!� <"���!D\�+D -E: �����+�9 " \#v$�&`')��*�$.-2/�/��(&E1�3�4�-07+�9/�8!�9 IG "�!D\�!/K<>�9* -0/
���9IG<>�9HNM��9 �P0P�QRP2S2SKT

� WFW 	������F$NV

AC&��\-2 W  \-2:;�!D\D"-0 9Q^ "�!IG "�!D\�!/K<>��/�@v�-2H_I�1�<>�! ��)8!�+�9/�8!�

$.�+ \�!8{<>-0 =-E:i<>�G�w�)8p��-�-27a-2:k�k7��!89<" "��8(&27s�F/G@0�+/��9�! \�+/�@J&2/�*C�-0HJI�1G<"�! ���8!���!/�89�

$.�(&E/,-E:b<"���l46 "&2*�1^&E<"�l��8p��-)-07

�F1�/�*��9 "D�<p&2/�*%<>��&E<=Hw#J<>�G�!D"��D=x
�+7�7�MO�!89-0H_��I^&2 \<=-2:z<>����IO�! \H]&E/��!/K<�89-07+7��!89<"�+-0/_-2:b�. "�q3
@0-0/��)<p&r<>� ��/��Z'0�! \D"�Z<[#t7+�+MG >&2 \�+�!D9UBA%#_D\�+@0/�&E<>1� \�
M��97+-`x &21G<"��-0 \�+}!�9Dj \�!7��(&2D\��-2:aHw#N<>�G�!D"��D
<>-J&2/K#v \�(&2*G�! �1�I�-2/, \�!dc1��9D\<(U

���G�+�! \ \#%$�&(')�+*,$.-0/G/��(&21)3�4�-07+�9/�8!�9 !QG��1G<>�G-0 



��IGI� "-`'0�9*CMK#��-0HJH_�Z<"<"�!�2V

AC&��\-2 W  \-2:;�!D\D"-0 lm W  "&2D>&2*,�b&2*��!I�&27+7�� o

�-0HJH_�Z<"<"�!�6A��9HNMO�! lm���7X&2/,�^�! \/Ro

�-0HJH_�Z<"<"�!�6A��9HNMO�! lm W &21�7��1�7�7 o

4� >&2*�1�&E<>�?��8p�G-�-07e	
�!IG "�!D\�!/K<p&r<>��'2��m�	���8p�^&2 \* W -0I�I���/�-co

$�&E<"�.<>���9D"�+D
I� \�!D\�!/K<>�9*����!I�<>�!HwM��9 �P2P�QRP2S0S0T



��� � ��� ���e�F$64lA��������

�zx-21�7+*Y7��+g2��|^ "D�<F-2:�&27+7c<>-�<>�^&2/GgwHw#lH]& �\-0 B&2*�'���D"-0 9Q W  >&2D"&2*Y�b&2*��!I�&27+7���QE:;-2 i����D
8!-2/c<"�+/c1��9*�D"1�IGI�-0 �<(Qb&2*G')�+89�2Q�:;-0 6���+D?gc�+/�*�/G�!D"Dw&2/�*����+D6�! \1�*��Z<>�+-2/aU�$.-)89<"-0 6�i&2*G�!I^&27�7+�
@01���*��!*wH_��<>�� \-01�@0��-21G<BHw#?D�<>1�*����!Dk&r<F�. "�9@0-0/t�)<>&E<>� ��/��Z'0�! \D"�Z<[#N&2/G*N���+Db�+/K<> \-�*G1�89<"-0 \#
8!7+&2D"D�-0/��� �<>��|�8!�X&E7��[/K<"�!7+7��+@0�9/�8!�lH]&E*��wHJ�N7+-`'2�N����&2/�*C*��!89�+*��N<"-]:;-�891�D.-0/L<"���+D�&2 "�!&
:;-0 FHw#t \�!D"�!&2 "8p�sU��bx-01G7+*�&E7+D"-?7+��g2��<>-?<>�^&E/�gYHw#t8!-2H_HJ��<\<>�!�
HJ�!HNMO�! \D W &21�7��1�7�7�&E/�*
��7+&2/,�^�! "/sU

A�-0 \�v@0�!/G�! >&E7+7�#2QB�6x-01G7+*�7+��g2�]<"-L<>�^&E/�g�&27�7�<"���vI� \-2:;�!D\D"-0 \DY-2:
<>���,��8p�G-�-07j-2:
�k7+�989<> \�+8!&27a�k/�@0��/��!�9 "��/�@J&2/�*��-0HJI�1G<>�9 ���8!���!/�89��:;-0 =<>���9�+ =�qu�8!�!7�7+�9/c<
<"�(&28p����/�@J&2/�*%Hw#
:;�!7�7+-`x @0 "&2*�1^&E<"�vD\<"1�*��!/K<"Dt:;-2 w<>���9�+ Y���97+I�&2/G*�<"���!�� w:; "���!/�*GD"����IaU�A�&2/K# <>��&2/�gcDJ&27+D\-
<>-�<"����D\<>&E� &E<��. \�!@0-0/ �c<p&E<"� ��/��Z'0�! \D"�Z<[#0Q�:;-2 v���!7�I��+/�@ H_�L<"-�@0�9<%D\�9<"<"7+�9*y&E/�* 1�I
&2/�*� \1�/�/���/�@��+/�&C<>-E<p&27�7�#�/��9x �!/K')�+ \-0/�HJ�!/K<(U�A%#�D"IO�!89�X&27<"�^&2/�gcDY<>-L<"����� �_89�v-2:
�[/K<>�9 "/^&E<"�+-0/�&27z�k*�1�8!&E<>��-0/,:;-2 =<>���9�+ �gc�+/�*G/��!D\D�&2/G*,IG "-2:;�9D"D"��-0/^&27��+D\H�U

�=xj-01�7+*CI� "-0M�&2M�7�#,/��{'0�9 .�^&('0�N*G-0/��Y&2/K#, "�9D"�!&2 "8p��I� \- �\�!8{<��+/�������:B���^&2*L/�-E<
�\-0��/��!* <>�����e&2/�@01^&E@0�C���!8p��/G-07+-0@E# 	��9D"�(&E "8p� 4� "-01�I�&E<]� "�Z<>�+D\�����!7��!89-0H�U �wxj-01�7�*
7+��g2�?<>���9 "�9:;-2 "�N<>-�<"�^&2/�g�Hw#,:;-0 "HJ�! �D"1�IO�! �'���D"-0 ?�c<>�9'2�t��I�I�7��!MK#�&ED�x�97+7k&ED�<>���Y-E<>���9 
HJ�!HNMO�! \D�-2:k<"���N@0 \-01�IaU.A,#�<"�+HJ�w&r<6AC&2 �<>7��!D"��&2H ���(&r<>���!/�&2M�7+�9*LHJ�l<>-_x-0 \g�-2/�&
:�&2D\8!�+/�&E<>��/�@YI� "-��\�!89<�&2/G*,x&2D�&2/,�9#0�q3[-0IO�!/G�! 
:;-0 �Hw#v��/c<"�! \�!D\<���/,���&ED�&Nx
��-27+�2U

�i8!&2HJ�
<"-N�. \�!@0-0/]�)<>&E<>� ��/G��'0�9 "D\��<[#J&2D�&2/_�{u�8p�^&2/�@2��D�<>1�*��9/K<:; "-2H � W ���z#2-0/
�+/t�^ "&2/�8!�EUi�������qu�8!�!7�7+�9/c<k<"�(&28p�G�+/�@��� "�98!�!�Z'0�9*_&r<�� W � *�1� \�+/�@.<[xj-�#0�(&E "DkI� \�!I^&2 \�!*tHJ�
xj�!7+7b:;-0 .:;1G<>1G "�Y8p�^&27�7+�9/�@0�!D�7Z#)�+/�@%&2�G�(&2*�&2/�*��
x-01G7+*�<>���9 "�{:;-0 "�t7+��g2�w<"-,&28pgc/�-`x
7+�!*G@0�
<>�G�!�+ �D"1GI�I�-2 \<(U�A%#_D\I��98!�+&27O<"�^&2/�gcD�<>- W  "-E:;�!D"D\-0 �2�!&2/�35AC&2 "�����j�!8pg2�9 =:;-0 ����+D�@01���*^&2/�89�
<>�G "-01�@2�,<"���+D �\-01G "/��{#0U

�i��/^&27+7Z#t�jxj-01�7�*,7��+gE��<>-Y<>��&2/�g]Hl#]:�&2HJ�+7Z#0Q)�!D"IO�!89�X&27�7�#_Hw#�I�&2 "�9/c<"D!Q�<"-tx
�G-0H �
-`x�?�9'2�! �#)<"���+/G@�U



�z��:;�.8!&2/�-2/�7�#]M��61�/�*G�! "D�<>-)-�*,M^&28pgKx&2 "*sQOMG1G<���<
HN1�D�<
M��67���'0�9*v:;-0 \x&2 "*sU
��-0 "�9/ � ���! "gE�!@K&2&2 "*



���.� ��� ��� �������
�F�����
W &E@0�

� �5���
	���$ �.������������������������������������������������������������������������������������������������������������������ �

� U � �.1G<"7+�+/G�.-2:�<>����<>�G�!D"��D�������������������������������������������������������������������������������������������� �

� U P �����9D"��D��. \@K&2/���}(&E<"�+-0/�������������������������������������������������������������������������������������������� T

P ���6A W ���
�F	 46�.AC���%����$����	������������������������������������������������������������������������������� �

P�U � �-0HJI�1G<"�! �@K&EH_�9D
������������������������������������������������������������������������������������������������� �

P�U P �� \<>�Z|^8!�+&27s�[/K<"�!7+7��+@0�9/�8!�.&2/�*C�-0H_IG1G<>�9 �46&2HJ�!D���������������������������������������������� �

 W �z�.�����5�.4���������������������������������������������������������������������������������������������������������������������� � P

 U � �=&E8pg)@2 "-01�/G*������������������������������������������������������������������������������������������������������������ � P

 U P AC$ W D�&2/�* W �6AC$ W D������������������������������������������������������������������������������������������ ���

 U  W -07+��8!�+�9D�&2/�*,*��98!�+89�+-0/%H_&2gc�+/�@���������������������������������������������������������������������������� � �

 U � 4��!/��9 >&E<"��'2��H_-)*��!7a&2/�*,I�7X&2/G/��+/�@YHJ�9<"��-)*�D���������������������������������������������������� � �

� � W �.	��G� ���.A W �e�5��4 W �e��������	�����	 W �6AC$ W ��������������������������������������������� P2S

� U � W 7X&E/�/��+/G@Y�+/%7X&2 \@0�.-0 ���/G|^/��Z<>� W �6AC$ W D����������������������������������������������������������CP2S

� U P �����6I�7+&2/�/���/�@t&27�@0-0 "�Z<>��H��������������������������������������������������������������������������������������LP �

� U  ��8!8!1G >&28{#,&2/�*%8!-0HJI�7��{u���<[#���������������������������������������������������������������������������������� P��

T $6�6A����5�.�v�.��$ 	���� � ���������������������������������������������������������������������������������������������  P

T�U � ������:;-)-�*,&2/G*,IG "�!*�&E<>-0 \D
*�-0H_&2�+/����������������������������������������������������������������������  P
T�U � U � $.�!D"89 "��IG<>��-0/v-2:�<>���6*�-0H_&2��/�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  P
T�U � U P �Bu�IO�! \�+HJ�!/K<p&27s "�!D\1�7�<"D�U^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U �

T�U � U  ��/^&27Z#)D"�+D�U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �

T�U � U � ��1�HJH]&2 �#%UGU^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �



�b��� �e� �����������
������� mn�-0/K<>�+/c1��9*Ro
W &E@0�

T�U P �����?�-2HNM��9 "H_&2/v*�-0H_&2��/ ��������������������������������������������������������������������������������� � S
T�U P�U � $.�!D"89 "��IG<>��-0/v-2:�<>���6*�-0H_&2��/�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U � S
T�U P�U P �Bu�IO�! \�+HJ�!/K<p&27s "�!D\1�7�<"D�&2/�*�&2/^&27Z#�D\�+DtU^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U ���

� �����.� � ���������.������$�� ��� ��	�� � ��	 � ������������������������������������������������������������� � �

�GU � �-0/G8!7+1GD"�+-2/�D ����������������������������������������������������������������������������������������������������������� � �

�GU P �^1G<"1� "��*��� "�989<>��-0/�D ������������������������������������������������������������������������������������������������� � �

��5� �z���646	�� W ��� ����������������������������������������������������������������������������������������������������������������� T2S



�e���)� �����i��4���	����
�i��@01� "� W &E@0�

� U � ���G�l�qu�&E89<�&27+@2-0 "�Z<>��H :;-0 W �6AC$ W Dwm :�&289<"-0 "��}(&E<"�+-0/_:;-0 �Pt�9/��!HJ�+�9DpoqU^U�U^U^U�U P0P
� U P ���G�lD\I^&2 "D\�6D>&2HJI�7+��/�@t&27�@0-0 "�Z<>��H :;-0 W �6AC$ W DBURU�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U P0T
� U  �)I^&2 "D\�%D>&2HJI�7+��/�@C7�-�-2gK3[&2���!&2*�<> \�!�v-2:�D\<>&E<>�9D�m�����-`x
/�x
��<"� ���?T�&2/G* P

&E89<>��-0/�D
& � QR&��qo{U�U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U P �
T�U � ��'0-0��*�3[IG "�!*�&E<>-0 535&2/G*�3[�!&E<\3�:;-�-)*�I� \-0M�7+�9H�U�U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  P
T�U P ���+*��q3f:; \-0Ht3fI� "�9*^&E<"-0 I� \-0M�7��!H,U�UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U �

T�U  �7��+HNM)3f<> \�!�.IG "-0M�7��!H,UsU^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  T
T�U � ��8!891� >&28{#�-2:
<"���v&27�@0-0 "�Z<>��H &2DY&C:;1�/�8{<>��-0/�-2:�<"����/c1�HNMO�! N-E:
D>&2HJI�7+�9D!U

��&E7+1��9D?:;-0 ?&%@0��'2�!/�I� "-0MG7+�!H &2 "�J*��+D\I�7X&(#2�!*aU����G�]�{uG&28{<l'E&27�1��_� �+D6-0M�3
<>&2�+/G�!*vM�1���7+*���/�@l<"����:;1�7�7s7�-�-0g03[&2���(&E*_<> \�!�Jm;�{uG&289<�&E7+@0-0 \��<"��H�oqUb���G�.'2&E7+1��
A @0�Z'0�!/�MK#�<>�G�YD"I^&2 \D"�JD>&2HJI�7��+/�@v&E7+@0-0 \��<"��H 8!-0/K'0�9 "@0�9Dl<"-�� x
���!/�<>���
/c1�HwM��9 �-E:iD"&2H_IG7+�!D���/�8! \�(&2D\�!D9U����G�6'E&27�1��!D�-E:b<"���6�! " \-0 ��=&2/�*%<>����D�<p&2/�3
*�&2 "*,*��9')�+&E<>��-0/��
&2 \�6&27+D\-t*��+D\I�7X&(#0�9*aU
U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �

T�U T 	
1�/�/G�+/�@Y<>��H_��-0/C&N<"�!D\<�D\�9<�-2: � StIG "-0M�7��!HJDzU�U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �

T�U � 	
1�/�/G�+/�@Y<>��H_�6&ED�&Y:;1�/�8{<>��-0/%-2:i<"���6/)1GHNM��9 �-E:iI� \�!*^&r<>-0 \D�:;-0 =<"�� "�9�l*G��:X3
:;�9 "�9/c<,I� \-0M�7��!HJD!U W  "�!*�&E<>-0 \D,&2 "�C<" "�!&E<>�9* D\�!I^&E "�9<"7�# m�*��98!-0HJI�-2D>&2M���7+�Z<[#
&ED"D"1GH_IG<"�+-0/^o{U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �

T�U � 	
1�/�/G�+/�@?<>�+HJ��&2D=&6:;1�/�89<"�+-0/_-2:z<>�G��/c1�HNMO�! j-2:zD>&EH_I�7��!D�:;-0 �<"�� "�9��*��Z�s�9 �3
�9/K<�IG "-0M�7��!HJD!UFU^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �

T�U � 	
1�/�/G�+/�@J<>�+HJ�?&2D.&J:;1�/�89<"�+-0/�-2:B<"���w*��98!��D"�+-2/�3[H_&2gc�+/�@t��-2 "�+}9-0/�:;-2 �<"�� "�9�
*G�����! "�9/K<�IG "-0M�7��!HJD!UkU^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U  �

T�U � �j-0HNMO�! "H_&2/%*�-0H_&2��/aUwU^U�U^U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U ���

T�U � S���89<"�+-0/%*��9D"8! \�+IG<"�+-0/v:;-0 =<"���?�-0HNMO�! \H]&E/,*G-0H]&E�+/v1�D\�+/�@_���
	
� W � U�U^U^U^U�U � P
T�U ��� �� >&EI�35&2/)3[�!/G�!Hw#vIG "-0M�7��!H,U�U^U^U^UGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U ���

T�U � P��kD\8(&2IO�{3�:; "-0HY3[�9/��!Hw#�I� "-0MG7+�!H,UiUGU^U^U^U�U^U^U^U^U�U^U^U^U�U^U^U^U�U^U^U^U^UGU^U^U^U�U^U^U^U�U � �



���������	�
����
����������������������������� ���
�����"!$#&%('��)�+*���%,�-�

.�#&�����
��'/��'0�1�2��'�������'���'0�����3�-�
���

465 �1���3��#&.���7��3�8#&�

46594:5 #&;=<?>9@BADC	E"F+<?GDC�<?GDCIHJ@9H

�����%/��9�!*�:;-0 Y&21G<"-0/�-0HJ-01�Dw7+�(&E "/���/�@�&2/�*�I�7+&2/�/���/�@�&2@0�9/K<>Dt&2 \�+D"�9DY�+/�&Lx
�+*G�
'E&2 "���9<[#C-2:*G-0H]&E�+/�D9Qa:; "-0H  "-0MO-2<>��8!D.<"-,@0&2H_�YIG7X&(#)�+/�@�<"-,D\I^&289�_�quGIG7+-0 "&E<>��-0/aUY	
�!89�!/K<
&2I�IG7+�+8!&E<>��-0/�D��+/�897+1�*��t�������l��Dl	
�!HJ-2<>�Y��@0�!/K<(Q�	
�LKwQzH_-01G/c<"�!*�-0/�<>�G�_$.�9�!I ��I^&289�
W  "-0MO�NM A�1�D\8!�{<"<>-27X&��9<�&27�UZQ � �����PO�Qj<>����$
�.	b� 8! "��D"��D�&28{<>�+-2/�I�7+&2/�/���/�@ D�#�D�<>�9H 1�D\�!*
�+/�<>���t4�1�7Z: ��&2 QM�� \-0D"D6&E/�* ��&E7+g2�9 !Q � ��� � OnQ�IG7X&2/K<�89-0/K<> "-27B&2/�*�D\8p���!*G1�7+��/�@�D\#)D�<>�!HJD
M �=&2D\<"�+7+7�-��{<v&27nU�Q=P2S0S0SRO�&E/�*�<>-21� �3f@01��+*G��-0 J- �J8!�C*��!7���'0�9 \#  "-2M�-2<"DSM �z�9'2�!D"dc1����{<v&27nU�Q
� ��� � O�U

� 7+&2 "@2�_/c1�HNMO�! w-2:�D"�9dc1��!/K<>�+&27=*��98!��D"�+-2/ H_&2gc�+/�@�I� "-0MG7+�!HJD?�+/�1�/G8!�! �<p&2��/��!/)3
')�+ \-0/�HJ�!/K<>DN8!&2/�MO��H_-)*��97+�!* &2D(T�UWV�XZYR[	\ �^]`_ �`_aYRbdceV�Y8] � � � � �]m�AC$ W D>o�M 	
1�D"D\�!7�&E/�*
��-2 \')�+@�Q=P2S0S  O�U �[/�I� \-0M�7��!HJDJ-E:�<>�G�+Dt<[#�IO�2Qj<>����&2@0�9/c<_-0M�D\�! �'0�!D�&E<J�(&28p��<"�+HJ�vD\<"�!I
<>�G�.D\<>&E<>��-2:z<"�����!/K')�+ \-0/�HJ�!/K<
&2/G*�<>���9/,�qu��!8!1�<>�!D
-0/G�.-2:���<"D7+�9@K&27�&289<"�+-0/GD!Q�<" "��@0@0�! \�+/�@
&�D\<"-�8p�^&ED\<>��8�<> "&2/�D"�Z<>��-0/��+/�<"���%D\<p&r<>�v-2:�<>���%�9/c')�� "-0/�HJ�!/K<J&2/G*  \�!89�!��')��/�@�&� \�9x&2 "*sU
� IO-07+��89#�:;-0 w&�AC$ W �+Dw&LH]&2IGI��+/�@,:; "-0H &2/K# D\<p&r<>�]<"-C<>����&289<"�+-0/ <"�^&E<wD"��-01G7+*�MO�
<p&Eg2�!/���/L<>�^&E<.D\<p&r<>�2Ul�����Y@0-K&E7i-2:gf"hiUWb6b6_jbIkw�+D�<>-�|^/�*�&vIO-07+��89#%<>�^&r<�H]&~uG��H_��}!�9D�<>�G�
�{u�IO�!8{<>�!*� "�{<>1� \/aUY� /c1�HNMO�! �-2:j*������! \�!/K<?H_�{<>��-)*�D6&2/G*�&E7+@0-0 \��<"��H_D�8(&E/�MO�Y1�D"�9*�<"-
D"-27�'0�wAC$ W D!U����G�wHJ-0D\<
:�&2HJ-01�D
HJ�9<>�G-�*�D�-2:B<"���+D�<[#)IO�N&2 \�?'E&27�1��6��<>�9 >&E<"�+-0/,&2/G*CIO-07Z3
�+8{#v��<"�! "&E<>��-0/lM��)1G<"<"-0/L&2/G*C�=&E \<>-GQ � �����nm�	�1�D\D"�97i&2/G*C��-0 \')�+@GQRP2S0S  O�U������?8!-0HJI�7+�qu���<[#



P

-2:F<>�G�!D"�J&27�@0-0 \��<>�GH_D��+D�D\-0H_�w7+-`x=3[-0 \*��! �I�-07Z#)/�-0HJ�X&27e�+/L<"���Y/c1�HNMO�! 6-2:�D\<>&E<>�9D6�+/L<>�G�
�!/K')�+ \-0/�HJ�!/K<�&2/�*,*��!89�+D\�+-0/�3fH]&Eg)��/�@N��-2 "�+}9-0/aU

�[/�HJ-0D\<� \�(&27h3fxj-0 "7�*CI� \-0M�7��!HJD�&2/�*�@K&EH_�9D!Qa��-`xj�9'2�! !Q <>�G�]&2@2�!/K<(� D�D"�9/�D"-0 \D6I� "-E3
')�+*���-0/�7Z#tI^&2 \<"�X&27R��/G:;-0 "H_&E<"�+-0/J&2MO-01G<�<>����D\<>&E<>�.-E:a<>�����!/K')�+ "-2/�H_�9/K<(UB�����.&2@0�!/K<*�-��9D
/�-2<�/��!89�!D\D>&2 \�+7�#�gc/�-`x�x
���+8p��D�<p&E<"�N��<��+D��+/aQOD"-��Z<.8!&2/�/�-2<�1�D"1�&27+7Z#%�{u��!891G<>�Y<>�G�wIO-07+��89#

� m �"o6 \�!8!-2H_HJ�!/�*G�!* :;-0 6<>��&E<wD�<p&E<"�2U��^1� \<"���! \H_-0 \�2Q�<>���_1G<>��7+��<[#C-2:
&CD�<p&E<"� �?&E/�* <>�G�
-0IG<"�+H_&27z&28{<>��-0/%�+/ ��*��9I��9/�*L/�-2<�-0/G7�#v-0/ �
M�1�<.&27�D"-t-0/,��-`x�HN1�8p�,<>���l&2@0�9/c<�gc/�-`x
D
x
���9/��Z<=�+D�+/��{Uk������D�I^&2 \<"�X&27O�+/�:;-0 "H_&E<>��-0/J�+D=8!&27+7��!*%&2/dY�� � �`V�[RU��9_aYRbt&2/�*%�+D=@2�!/��9 >&E<"�!*
D\<"-�8p��&2D\<"�+8(&E7+7�#�:; \-0H <>���vD�<p&E<"�2U������9D"�%I� "-2M�7+�9H_Dw&2 "��HJ-)*��!7��!*�&2DwI^&2 \<"�X&27�7�#�-2M�D"�9 \'K3
&2M�7���AC$ W D6m W �?A�$ W D>o{U�����H_��7X&2 \7�#l<>-w<"���.8(&ED"�.-2:bA�$ W D9Q�D"-27�')�+/�@w& W �6AC$ W ��/]<>�G�
|^/��Z<>�q3[��-0 \�+}9-0/]8!&2D"��89-0/�D"��D\<"D��+/�8p��-)-0D\�+/�@Y&E89<>��-0/�D=��/�-0 \*��! <"-NH_&ru��+HJ�+}!�
<>�G�.�{u�IO�!89<"�!*
<>-E<p&27z \�9x&2 "*�1�I�<"-J<"���+D
��-0 \�+}9-0/aU � ��&E<
<>���l&2@0�9/c<��\gc/�-`x
D��]&E<�&J@2��'0�9/�<"�+HJ��D\<>�9IC��D
HJ-�*��97+�9*LMK#�<"���ND"�9dc1��!/�89�t-2:F-0M�D\�! \'E&E<"�+-0/GD.��<��^&2D.H_&2*��lD"-�:�&2 9U.�����!D\�Y-0M�D\�! \'E&E<"�+-0/GD
*��{|^/���&�I� "-2M^&2M���7+��<[#�*��+D�<> "��M�1G<"�+-0/�-`'0�9 ]D\<>&E<>�9D�-2:�<>�����!/K')�+ "-2/�H_�9/K<(Q�8(&E7+7+�9*�&�� �`h _ �
	

���aU�� �{U
�f<��^&2D,M��9�!/ D\��-`x
/ <>��&E<,D"-07Z'���/�@�& W �6AC$ W -0/ & I��K#)D"��8(&27?D\<>&E<>��8(&E/ MO�

 "�9*�1�89�!*t<>-�D"-27�')�+/�@.&2/JAC$ W -0/N<>����89-0 " \�!D\I�-0/G*��+/�@�MO�!7��+�{:RD\<p&r<>��D"I�&28!��M ��-0/�*G�+gRQ � � � � O�U
�����%A�$ W -0M�<p&2��/��!*aQb��-`x�{'0�9 !Q��^&2DN&�8!-0/K<>��/c1�-01�DY&E/�*�1�D"1�&27+7Z#�&C���+@2� *���H_�9/�D"��-0/^&27
D\<>&E<>�EUF��D�&Y8!-0/�D\�!dc1��9/�8!�EQ�/�-2/��6-2:b<"���68!7+&2D"D\�+8(&E7eAC$ W &E7+@0-0 \��<"��H_Dj8(&2/,MO�6&2I�I�7��+�!*�<"-
D"1G8p��AC$ W D!U��[/K<"1���<"��'0�97�#2Q�<>�G�w/c1�HNMO�! �-2:FM��97+���9:BD�<p&E<"�!D.��D���/G|^/��Z<>�l&2/�*C<"���! \�9:;-0 \�N��<���D
/�-2<.I�-0D\D"��M�7+�w<"-v��<"�! >&r<>�w-`'2�! 6M��97+���9:FD\<>&E<>�9D6&2D.��D./�-0 \H]&27�7�#%*�-2/��Y�+/�A�$ W &27�@0-0 "�Z<>��HJD
D"1G8p�C&2Dj'2&E7+1��.�Z<>�9 >&E<"�+-0/aUb��7Z<>��-01G@0�vD"-0HJ��<"�!8p��/���dc1��!D9QOD\1�8p��&2D=1�D\�+/�@YI����!89�9x
�+D\�67+�+/G�(&2 
 "�9I� "�9D"�9/c<>&E<>��-0/�D?-2:'E&27�1��Y:;1�/�8{<>�+-2/�D?&2/�*�8!-0/�D\�+*��9 "��/�@� \�!@0��-0/�D�-2:M��97+���9:jD\<p&r<>�tD"I^&E8!�!D9Q
8(&E/�MO�,&2I�I�7��+�!*�<"-�D\-0HJ�%|�/���<"�{3[�G-0 "��}!-0/�I� \-0M�7��!HJD	M �z��<\<>H_&2/aQ � ��� �PO�QF��/�<"���,@0�!/��9 >&27
8(&ED"�2Q�|^/�*���/�@L&EI�I� "-(u��+H_&E<"�!7�#L-0IG<>��H]&E7BI�-27+�+89�+�9D��+DQc� c����������nUWV��2QeH_&2gc�+/�@,I� \-0M�7+�9H_D
x
��<"� �\1�D\<�&N:;�9x *G-0}!�9/�D�<p&E<"�!D
�+/K<> "&289<>&2M�7��&M 	
1�D"D\�!7�&2/�*���-2 \')�+@�Q�P2S0S  O�U





���9<!Qi��/�<"���_8!&2D"�Jx
���! \�_<"���_/c1�HwM��9 l-2:=-0M�D"�9 \'E&E<"�+-0/�D?&2/G*�&28{<>�+-2/�Dl��D�|^/���<"�N3
x
����8p����D<> \1���:;-0 =HJ-0D\<
89-0H_IG1G<>�9 �@K&2HJ�!Dj3�-0/G7�#]&Y|�/���<"��/)1GHNM��9 �-2:bM��97+�+�{:�D\<p&r<>�!D
8!&2/
MO�? \�(&28p�G�!*�:; \-0H &Y@0�Z'0�9/���/���<"�X&27OD\<>&E<>��:;-0 
&N|^/��Z<>�6��-0 \�+}9-0/aU

�[/v<>�^&r<�8(&2D\�2QG<"���.:;-07�7+-`x
�+/�@?D\<" >&2��@0�K<":;-0 �x=&E "*%&27�@0-0 "�Z<>��H 8!&2/vMO��1�D"�9*aU � ��8!&2/
<>�G�+/�g�-2:=& W �6AC$ W &EDl&v@K&EH_�NMO�9<[xj�!�9/�<"���J&2@0�!/K<?&2/G*�<"���Y�!/K')�+ \-0/�HJ�!/K<(V6&E<6�!&28p�
<>��H_�YD�<>�9I m;<"�^&E<?�+D6&r<l�!&28p� 7��9'2�!7F-2:=*G�!IG<"� �+/�<"���_@0&2H_�N<" "�9�`o{Qe<>�G�_&E@0�!/K<lD"�!7��!8{<>Dl&2/
&28{<>�+-2/ &2/G*�<"���!/�<>���J�!/K')�+ \-0/�HJ�!/K<w "&2/�*�-2H_7Z#LD"�97+�989<>D6<>�G�_/��qu)<N-0M�D\�! �'2&r<>�+-2/aQ�&2/�* D\-
-0/�1G/c<"�+7F<>���J<> \�!�� \�(&28p���9Dt&C*��9IG<>��89-0 " \�!D"IO-0/�*G�+/�@C<"-�<"����*��98!�+D\�+-0/)3[H_&2gc�+/�@,��-0 \�+}!-2/
�lUR�����wM��9D\<�&E89<>��-0/,8(&2/C<"���!/CM��?D"�97+�!8{<>�9*LMK#CD\�(&2 \8p���+/�@J<>���l@K&2HJ�?<" "�9�l*�-`x
/L<"-_<>�G�
@0�Z'0�!/���-0 \�+}!-2/aU������J8!-0HJI�7��{u���<[#�-E:=<>����D?&27+@0-2 "��<"��H ��D��+M�� ��� � m�� ����� ��� o
	 O M�A�89��7�7+�!D�<>�9 
&2/�* �)�+/�@0�sQ � �����RO�UL�f<N�^&2DNMO�!�9/�D"��-`x
/�<>�^&r<t&2/�&27�@0-0 \��<>�GH -2:�<>����Dl<[#)IO�v8(&2/�/G-2<YMO�
�{u�IO�!8{<>�!*L<"-_*G-_MO�9<\<>�! �<>�^&E/�D\�+/�@07Z#v�{u�IO-0/��9/c<"�X&27e��/,<"���l�G-0 "��}!-0/dM W &2I^&2*G�+HJ��<> \�+-01%&E/�*
��D"�Z<>D\�+gc�+7�D!Q � ��� � OnU

��7Z<>��-21�@0��-0/��Y8!&2/�/�-E<6�{u�I��989<6<>-,&('0-2�+*L<>�G�Y�{u�I�-2/��!/K<>�+&27k*��9I��9/�*��!/G89#�-0/�<>�G�
*��98!�+D\�+-0/)3[H_&2gc�+/�@t��-0 \�+}9-0/aQOD"�+@2/���|^8!&2/K<���H_IG "-`'0�9H_�9/c<�8(&2/CM��w&28p���+�{'0�9*�-0/C<>�G�w*��9I��9/�3
*��9/�8!��-0/�� ����&2/G*�� �� U A�8!��7+7��!D\<"�! %�9<�&27nU �^&('0��I� "-2I�-0D\�!*y&�x&(# <>-� "�9*�1�89��<>�G�
*��9I��9/�*��!/G8!�t-0/�� ���^1�D"��/�@vMO�!7+���9:kD�<p&E<"�YD"��H_I�7���|^8!&E<>��-0/ M�A,8!��7�7+�9D\<>�9 �&2/�*��)�+/�@0�sQ � �����RO�U
�[/�<>�G�+Dwxj-0 "gRQFM�1���7+*���/�@,-0/�<>����xj-0 \g�MK# � �!&2 "/�DY�{<t&27nU M � �!&2 "/�DY�{<t&27nU�Q � �����0&POnQixj�
<p&E8pg)7���<>���6*��9I��9/�*��!/G8!�w-2/�� ��� U

�����&27+@0-2 "��<"��H ��DeM^&2D"�9*N-0/?<>�����+*��!&�-2: � fnUWV � � �
U�� f"h _jbIk2U � �(&E "/�Db�9<i&27�UeI� \-~'2�!*
<>��&E<�&] "&2/�*�-2H_7Z#%D>&2HJI�7+�9*L7+-)-0g035&E���(&2*,<> \�!�w<"�^&E<.89-`'0�! \D?&]D"H_&27+7z:; "&289<"�+-0/�-2:k<>���l:;1�7+7
7+-)-0g035&E���(&2*�<> \�!��D"1��J8!�9D]<>-�8!-0HJI�1G<"��/G�(&2 53[-0IG<"�+H_&27=IO-07+��8!���!DY:; "-0H &E/c# D�<p&E<"��-2:�&2/
AC$ W M � �!&2 "/GD!Q�AC&2/�D\-01� v&E/�* ��@GQ � �����0&RO�U ���+HJ�+7+&2 "7Z#0QF�+/�<>��� W �6AC$ W D"�9�!/ &2D]&
@K&2HJ�JM��{<[x�9�!/�<>���v&E@0�!/K<Y&E/�* <>�G���!/K')�+ \-0/�HJ�!/K<(Qk-0/G�]8(&E/�&2I�I� \-`u���H]&E<"�!7Z#�8!-0HJI�1G<"�
<>�G���{u�I��989<"�!*] \�9x&2 "*_&28p�����9'E&2M�7��=:; "-0H &.@0��'2�!/_&289<"�+-0/YMK#YD�<>-)8p�^&2D�<>�+8!&27+7Z#wD"&2HJI�7+��/�@�<>�G�
-0M�D\�! �'2&r<>�+-2/��� "�!D\I�-2/�D"�9D���&Y/c1�HNMO�! 
-2:�<>��H_�9D!U



�

����� �qu�I��989<>�9*  "�{x=&2 \* -0MG<>&2�+/��9* 1�D\�+/�@ <>����D &27�@0-0 \��<>�GH �+D /�- 7��!D\Dy<>��&2/
� :; "-0H -0IG<"�+H_&27%&2/�* <>���y8!-0HJI�7+�qu���<[# -2:L<"���+D�&27+@0-2 "��<"��H �^&ED�MO�!�!/  \�!*�1G8!�!* <"-
�+M � ��� � mjf6YRh��2m �

�
o � � � o
	 OnU ��Dt-0/��%8(&2/ D"�9�2Qj��<t�^&2Dt/�-�*��9I��9/�*��9/�8!��-0/ � ��� U � ���9/ � ��

�+D�7+&2 "@2�2QG<"���6�+HJI� "-`'0�9H_�9/K<
8(&2/,M���'2�! \#%��H_IO-0 �<p&2/K<(U
�[/K<>�9 >&28{<>��'2�C89-0H_IG1G<>�9 J@0&2H_�9DJ&2 "��&�@2 "�(&r<_IG7X&E<\:;-0 "H -2:.*��{'0�97+-0I�HJ�!/K<_:;-0 t���

 "�9D"�!&2 "8p��-0/�7+�(&E "/���/�@�&2/G*LI�7X&E/�/��+/G@�U
�����!�� .&2M�D�<> "&289<�/^&E<>1G "�NH_&2g2�9D�<"���!H &2I�IO�(&27��+/�@
<>-�D�<>1�*�#0UB������D�<p&E<"�=-2:O&.@K&EH_�j�+Di�!&2D\#l<>-� \�!I� \�!D"�9/K<(Q)&2/�*t&2@2�!/K<>Dk8!&2/Y@0�!/G�! >&E7+7�#?1�/G*��! 53
<p&Eg2�.&?7+��H_�Z<>�!*Y/c1�HwM��9 j-2:a&289<"�+-0/GD�x
��-2D"��-21G<>89-0H_�9D&E "��*��9<"�! "HJ�+/G�!*]MK#JI� \�!8!��D"�� "1�7��!D!U
�^-0 NH_&2/K#�#2�(&2 \D!Q����6�^&2DYMO�!�9/��+/K<>�9 "�!D�<>�9*���/� "-0MO-2<"�+8!DN&2/�*� "�!&27Z3�x-2 "7+* D"�+Hw1�7X&E<"�+-0/GD!U
�-0HJI�1G<"�! =@K&EH_�9D!QGx
�Z<>��<>�G�!�+ j�+/�89 "�!&2D"��/�@Y "�!&27+��D"H,QG&2 \�.MO�!8!-2H_��/�@Y&2/%&E<\<> "&289<"��'0�.&27�<"�! �3
/^&E<"��'2�_<>-,<>���9D"�� \�(&27kxj-0 "7�* �quGIO�! \�+HJ�!/K<>D9UL�j#�xj-0 "gc��/�@C-0/ D"�+Hw1�7X&E<"�+-0/GD!Qe "�9D"�(&E "8p���9 "D
8(&E/C:;-�891�D.-0/����+@2�L7+�{'0�!7�8!-2@0/���<"��'2�w8(&EI^&2M���7+��<"�+�9D=x
��<>�G-01G<.��&`')��/�@_<"-]x-2 " \#C&2MO-01G<�7+-`x
7+�{'0�97zI��9 "8!�9IG<>��-0/aU

������H_&2�+/]8!-0/K<> \�+M�1�<>�+-2/v-2:e<>����Dx-2 "g]��D<>�G���{u)<>�9/�D"��-0/%-2:e<>���.xj-0 "g_-2: � �(&2 \/�D
�9<=&27�U�<>-NHw1�7�<"�Z35&E@0�!/K<FI^&2 �<>�+&27+7Z#N-0M�D\�! �'2&EM�7+��*�-0H_&2�+/�D�&2/G*]<>�����!HJI��+ \�+8!&27^�9'E&27�1^&E<>��-0/t-2:
��<"DjIO�! �:;-0 "H_&2/�89����/_D\1�8p�v*�-0H_&2��/�D!U � ���^&('0��&2*�&2IG<>�9*]<>�G��&27�@0-0 \��<>�GH -2: � �(&E "/�D��9<=&27�U
<>-?<>��� W �?A�$ W D\�9<\<>�+/G@lx
��<"�]HJ�+/�-2 �HJ-)*���|^8!&E<>��-0/�D9Ub��I�I�7�#)��/�@l<"���+Dj&27+@2-0 "�Z<>��H�<>-l<[xj-
*�-0H_&2��/�DjM�&2D"�9*,-2/�I�-2I�1�7X&E �')�+*G�!-N@K&EH_�9D!Q�xj�.�^&('2��*��!HJ-0/�D�<> >&r<>�!*v�9H_IG�+ "��8(&27�7�#l<>�^&E<=&
 >&E/�*�-0HJ7�#_D>&2HJI�7��!*v7+-)-0g035&E���(&2*_<> "�9�68!-`'0�9 "�+/G@J-2/�7�#]&YD"H_&27+7R:; >&28{<>��-0/v-2:e<>����:;1�7�7s7�-�-0g03
&2���!&2*Y@K&2HJ�<" "�!��+DBD\1��J8!�+�9/K<k<>-�8!-2H_I�1�<>�=/��!&2 �3f-0IG<"�+H_&27�IO-07��+8!���!D9U �����^&('0��89-0HJI^&2 "�9*
<>�G�?IO�! �:;-0 "H_&2/�89��-2:�<>����D
&2I�I� \-K&28p�v<>-t8!7+&2D"D\�+8!&27aHJ�9<>�G-�*�D
&E/�*�89-0/�897+1�*��9*,<"�^&E<
D\I^&2 "D\�
D>&EH_I�7��+/�@�*� >&EH]&E<"�+8!&27+7Z#� "�!*G1�8!�9Dt<"���v "1G/�/��+/G@L<>�+HJ�]-E:�<"���vI�7+&2/�/���/�@�&27�@0-0 "�Z<>��H &E/�*
D"8!&27+�9D�x�97+7ax
��<"�v<>���6/c1�HNMO�! 
-2:b�!/��9Hw#,&2@0�9/K<>D!U



T

465��=5 �3G CIHJ@9H #������ A @	�
�n<?@ E"A

�����? "�9D\<�-2:�<>����<>�G�!D"��D
�+D�-0 \@K&2/���}!�!*,&2D�:;-07�7+-`x
D!U
��^&2I�<>�! LP�@0�Z'0�!D�D"-0HJ��M^&28pgc@0 "-21�/�* �+/�:;-0 "H_&E<>��-0/ -0/y�+/K<>�9 >&28{<>��'2� 89-0H_IG1G<>�9 

@K&2HJ�!D9Uk�f<=�qu�&EH_��/��!Dx
�K#]D"1�8p�%@K&2HJ�!D8!-0/�D�<>�Z<>1G<"�!D�&2/v�qu�8!�!7�7+�9/c<=I�7X&E<\:;-0 "H -E:b*G�9'0�97+-0I)3
HJ�!/K<F:;-0 k���b "�!D\�(&2 \8p��&2/G*_�quGIO-0D\�!D�D"-0HJ������<>�!8p�G/��+dc1��9D8!-2H_HJ-0/�7Z#w1�D\�!*J�+/t8!1G " "�9/K<>7�#
IO-0I�1�7+&2 =@K&2HJ�!D�&2D=xj�!7�7e&2D�<>�98p��/��+dc1��9D�891� " \�!/K<>7Z#%1�/�*��9 
�+/K'0�9D\<>��@K&E<"�+-0/aU

��^&2I�<>�!  ��/K<> "-)*�1�89�!D�<>�G�lI�7+&2/�/���/�@tI� "-2M�7+�9H�U��f<�@2��'0�9D�<"���6:;-0 "H_&27a*��{|^/��Z<>�+-2/
-2:sAC$ W D!Q W �6AC$ W DF&2/�*Y*G�9|^/��9Dk<>����/�-E<>�+-2/N-2:O&.D\<" >&E<"�!@2#2UB�f<F&27�D"-.�quG&2H_��/��!Di8!7X&ED"D"��8(&27
I�7+&2/�/���/�@t&2I�I� \-K&28p���9D�&E/�*��G-~xy<>���{#vMO�!8!-2H_�6�+/K<" >&28{<p&2M�7���:;-0 �7+&2 "@0� W �6AC$ W D!U

��^&2I�<>�! � *��9D"89 "�+MO�!D�<"��� D"I^&E "D"� D"&2H_IG7+�+/G@ &27+@2-0 "�Z<>��H &2/G* �qu�I�7X&2��/�D���-`x
<>�G�+Dl&2I�I� \-K&28p���9/^&2M�7��!D?1�Dl<"-�<p&E8pg)7��]89-0H_IG7+�{u�IG7X&2/�/G�+/�@,I� "-2M�7+�9H_D6�+/�7X&2 \@0�Y:�&289<"-0 "�9*
W �6AC$ W D!U

��^&2I�<>�! �T���/c<" "-)*�1�89�!D_<"���CIG7X&2/�/G�+/�@�*�-0H_&2�+/GDJ89-0/�D\�+*��9 "�!* &E/�*��quGIO-0D\�!D�<>�G�
 "�9D"1�7Z<>Dv-0M�<p&2��/��!* x
���9/ &EI�I�7�#)��/�@�<>����D\I^&2 \D"��D>&2HJI�7��+/�@�&E7+@0-0 \��<"��H <>-�<>�G�!H,U ������D
&2I�IG "-K&28p�J�+Di8!-0HJI^&2 \�!*Y<>-�<>�G��897X&2D\D"��8(&27�H_�{<>��-)*�DF�+/N<"�! "HJDk-2:s&28!891� >&E89#t&2/G*_� �_89�+�9/�89#2U

��^&2I�<>�! �w8!-0/G8!7+1G*��!D<"����<"���!D\�+Dx
�Z<>�v&?D"1�HJH_&2 \#J-2:z<"���� \�!D"1G7�<>D=&2/�*�-01�<>7+��/��!D
&N:;�9x I�-0D\D"��M�7+��*��� "�989<>��-0/�D=<"-J�qu)<>�!/G*C<>���9H�U



�05 7 #&� �3���3�)�$����� �3' ����. ���

������*�-0H_&2�+/GDB8p��-0D\�!/]:;-0 B<"���+Dk \�!D\�(&2 \8p��I� "-��\�!89<j&2 \�
M^&2D"�9*]-0/t��/c<"�! "&289<"��'0�
89-0Ht3
I�1G<"�! J@K&2HJ�!D9U ��1G8p��@K&2HJ�!DJ&2 \�v'0�! �# &E<"<" >&28{<>�Z'0�v:;-0 t���l "�!D\�(&2 \8p� -0/ I�7X&E/�/��+/G@�&E/�*
7+�!&2 "/G�+/�@�U �[/�<"���+D_8p�^&2IG<"�! ]xj�L@0�Z'0�LD\-0H_��M^&28pgc@0 \-01�/�* ��/G:;-0 "H_&E<"�+-0/�-0/ ��/K<>�! "&289<"��'2�
8!-2H_I�1�<>�! _@K&2HJ�!D9Q=�{uG&2HJ�+/��,x
�K#�D\1�8p� @K&2HJ�!D_8!-0/�D�<>�Z<>1G<"�L&2/ �qu�8!�!7�7+�9/c<]I�7X&r<":;-0 \H -2:
*��{'0�!7�-0I�HJ�!/K<�:;-2 ����= "�9D"�!&2 "8p��&2/G*C*��9D"8! \�+MO�lD\-0HJ�l���<>�98p��/��+dc1��9D.8!-2H_HJ-0/�7Z#�1�D\�!*L��/
8!1G " "�9/K<>7�#�I�-0IG1�7X&2 �@0&2H_�9D
&2D�x�97+7z&ED
<"�!8p��/G�+dc1��!D�8!1� \ "�9/c<"7�#v1G/�*��! 
��/c'2�!D�<>�+@0&E<>��-0/aU

�0594:5 73E���� ;D<8C � �����dCIH

�[/CHw1�7�<"�X&2@0�9/K<��!/K')�+ \-0/�HJ�!/K<>D9Qs&2/�&2@0�9/K<��^&ED�<"-_89-0/�D"��*��! 
<>�G�w&28{<>��-0/�D
-2:B-E<>���9 
&2@0�9/K<>D?&2/�*���-`x <"���9#�&r�s�989<6��<"D�-`x
/� \�9<>1G "/�D9UJ���G�J1G/�I� "�9*��+8{<p&2MG�+7+�Z<[#,-2:j<"���!D\�_-E<>���9 
&2@0�9/K<>D���/K<> "-)*�1�89�!D
'E&2 "��-01�D
8!-0/K<"�+/�@0�9/�8!���!D��+/K<>-t<>���l&2@0�9/K<(� D�I� \-0M�7+�9H D"-07Z')�+/�@JI� "-)8!�9D"D9U
�-0HJI��{<>�Z<>��'2�
�!/K')�+ "-2/�H_�9/K<>D=@0�Z'0�� "��D"�
<>-Y&2*�'0�! \D>&2 \�X&27RD\�(&2 \8p�vI� "-0MG7+�!HJD!Q)&27�D"-lg)/G-~x
/%&ED
kZU�� � �{U

46&2H_�9D=�^&('0�6MO�!�9/,D�<>1�*G�+�!*v:;-0 j<>��-01GD>&2/�*%-2:e#2�(&2 \D!UF�� �<>��|�8!�X&E7���/c<"�!7�7+�+@2�!/�89��x&2D
����@0��7�#NH_-2<"��'E&E<"�!*tMK#_@0&2H_�9D�:; \-0H <>�G��MO�!@0��/�/���/�@�UB�^-0 F���k "�!D\�(&2 \8p���! \D!QG<"���!�� &EM�D\<" >&28{<
/^&E<"1� "�6H_&2g2�9D�<"���!H &2I�IO�(&27��+/�@N<"-_D�<>1�*G#2U�����6D�<p&E<"�l-2:i&t@K&2HJ���+D��(&ED\#v<>-J "�9I� "�9D"�9/c<!Q
&2/�*C&2@0�9/c<"D�8!&2/L@0�9/��! "&27+7Z#v1�/�*��9 \<>&2g2�Y&t7+��H_�Z<>�9*,/c1�HwM��9 �-2:k&289<"�+-0/�D�x
��-2D"�N-01�<>8!-2H_�9D
&2 \��*G�9<>�9 "HJ�+/��9*lMK#?I� \�!8!��D"�� "1�7��!D9UB����9D"Db�^&2*?M��9�!/l<>&28pgc7+�9*N&27�H_-0D�<�&2DeD"-)-0/l&2Db89-0HJI�1G<\3
�! \D�x�9 "�JM�-0 \/ &E/�*�8!-0HJI�1G<"�! "Dl&2 \�Y/�-`x &2M�7��N<>-,*��9:;�!&E<?�c1�H]&E/�8p��&2H_IG�+-0/�D9U_4?&2HJ�!D
&2 \�v�+/K<>�9 "�!D�<>��/�@�M��98(&21GD"�v<>���{#�&2 \��'0�! �#��^&2 \*�<>-�D"-07Z'0�EU�����9D"D!Q�:;-0 N��/�D\<>&2/�8!�EQj��&2Dt&
M� "&2/�8p����/�@]:�&28{<>-0 �-2:�&2MO-01G<  T]&2/�*C@K&2HJ�!D�-E: <>�!/C@0-]<>-vT2S_HJ-`'0�!D�Mc#��(&E8p��I�7X&(#0�9 !QaD\-
<>�G��D"�(&E "8p�%<> "�9�6�^&2D
&2MO-01G<  T ����� -0 � S ���
	 /�-)*��!D9U����!/G8!�2Q^@0&2H_�9D!Q�7��+gE��<>���� \�(&27�x-0 \7+*aQ



�

 "�9dc1��+ \�JH_&2gc�+/G@,D\-0HJ�J*G�!8!��D"��-0/��{'0�9/�x
���9/�8(&27�8!1�7+&E<>��/�@]<"���_-2IG<>��H]&27b*��!89�+D\�+-0/��+D6/�-E<
:;�(&ED"�+MG7+�2U

��-`x&2*^&(#)Dj��/K<>�! "&289<"��'2��8!-0HJI�1G<"�! k@K&2HJ�!DB&2 "�
&�@0 \�(&E<kIG7X&E<\:;-0 "H�-2:O*��9'2�!7�-0I�HJ�!/K<
:;-0 ����
 "�9D"�(&E "8p���9 "D!Uw�^-0 �H_&2/K#�#2�(&2 \D!Qz������&2D�M��9�!/���/c<"�! \�!D\<"�!*��+/C "-0MO-2<>��8!D�&2/�*� "�!&27Z3
xj-0 "7�*wD"��HN1�7+&E<>��-0/�D!U��c<>�+7�7�Q`/�-E<i-0/G7�#?&2 \��<"���!D\�D"��HN1�7+&E<>��-0/�Dz7+-2/�@�&E/�*w�quGIO�!/GD"��'2�<>-�8(&2 \ \#
-01G<!QaM�1G<�<>���{#CHN1GD\<6&27�D"-v&E*�*� "�9D"D�H_&2/K#�<"�!8p��/G�+8(&E7i�+D\D"1��9DJm�D\1�8p� &ED�x
���+8p��D\�!/�D\-0 "D.<"-
1�D\�l�{<>82UZUZU oN<>�^&r<
H]&(#�/G-2<�M���<>�G�?H_&2��/�:;-�891�D�-2:i<"���6�{u�IO�! "��H_�9/K<>D!U

�[/ <>����DvI��9 "D\I��989<>�Z'0�EQ�8!-0HJI�1G<"�! v@K&2HJ�!D9Q�x
�Z<>� <>�G�!�+ v��/�8! \�(&2D\�+/�@� \�(&27��+D\H�Q�&2 \�
MO�!8!-2H_��/�@ &2/ &E<\<> "&289<"��'0��&27Z<>�9 "/^&E<"��'2��<"- <"���!D\�  \�(&27�xj-0 "7�*yD\�+HN1�7+&E<>��-0/�D2M �e&2�+ \* &E/�*
��&2/ �z�!/K<!QeP2S0S0S mz�1� \-%&2/�*��^1� \<>&2gRQzP2S2S  OnU6�j#�xj-0 \g)��/�@v-0/�@K&EH_�9D!Qs \�!D\�(&2 \8p���! \Dl8!&2/
:;-)8!1�D�-0/C�G�+@0��7+�9'2�!7e8!-2@0/���<"��'2�l8!&2I^&2M���7+�Z<>�+�9Dx
��<"��-01G<�xj-0 " �#���/�@�&EM�-01�<�7�-~x 7+�{'0�!7��+D\D"1��9D
D"1G8p� &2D%IO�! "89�!IG<"�+-0/sU �[/ &2*G*���<"�+-0/aQ�8!-2H_I�1�<>�! v@0&2H_�9D%&2 "��8p���!&2I &E/�*  "�!7��X&2MG7+�2Q
<>�G�
����@0��7�#l8!-2H_IO�9<"��<>�Z'0��89-0H_IG1G<>�9 k@K&2HJ���+/�*�1GD\<> �#Y�+DF&r<�<"���
8!1G<\<>��/�@6�!*�@0�
-2:O<>�98p��/�-07�-0@0��8(&27
M� \�(&2gK<>�G "-01�@2��D!Q^&E/�*���<"DHJ�+7�7+�+-2/�Dk-2:z1�D\�! \D�I� "-`')�+*��.&l'0�9 \#�7+&2 "@2��&2/G*� "�!&2*��+7Z#J&('2&E�+7X&EM�7+�
<>�9D\<�MO�!*aU

�[/ <>1� \/aQ�891� " \�!/K<,8!-0HJI�1G<"�! v@K&EH_�9D�8(&2/ @0 \�(&E<"7�#�M��9/��9|�<v:; \-0H ���_ \�!D\�(&2 \8p�aU
��-`x&2*^&(#)D!Q�I�7+&(#0�! \D�&2 \����/K<>�! \�!D�<>�!*��+/ H_-0 \�,&2/�* H_-0 \�% "�(&E7+�+D�<>��8v�!/K')�+ "-2/�H_�9/K<>D�&E/�*
@K&2HJ�YI�7+&`#2U_���G�_ \�(&27��+D"H -2:<"���!D\�_@0&2H_�9D68(&2/�M��t��H_I� \-`'0�!*�MK#�*��9'2�!7�-0I��+/G@��9/��!HJ�+�9D
-0 YI^&E \<>/G�! "DN<"�^&E<t \�(&28{<J&2Dt&��)1GH]&2/���DN�{u�IO�!89<"�!* <>-�U�����-0D"�%��/c<"�!7�7+�+@2�!/K<N8p�^&E >&28{<>�! \D
xj-01�7+*]�^&('0�.<>�G�!�+ j-`x
/v@0-K&27�D!Q)g)/G-~x
7��!*�@2�2Q�8!&2I^&2M���7+�Z<>�+�9D!QK�{'0-07Z'0�.*�1G "�+/G@w<>����@K&2HJ�!D=&E/�*
&2*^&EIG<�<"���!�� � "�9D"IO-0/�D\�!D.<>-_<>���NIG7X&(#0�9 "D!�s&289<"�+-0/GD!U����G�9#L89-01�7�*L "�9I�7X&289�w�c1�H_&2/LI�7+&(#0�! \D
�+/ /G�9<[xj-0 "gE�!* @K&EH_�9Dv-0 vI�7X&(# &27+-0/G@0D"��*��C<>�G�!H :;-0 vHJ-0 \�L�+/K<>�9 "�9D\<>��/�@ &2/�* 8!-2H_I�7��{u
�+/K<"�! >&E89<>��-0/�D9U



�

�05��=5 � �8<?@����Z@	�6>g�1A <8CI>B>9@	�"CIA�� C �6A�� 73E���� ;D<8C ��� � � C H

����:;-01�/�*J��<"DBx=&(#t��/c<"-68!-0HJI�1G<"�! F@K&2HJ�!Dk��/t<"��� � � � SEDBx
��<>�t<>�G�
|� "D\<�89-0H_IG1G<>�9 
8p���9D"DCIG7X&(#0�9 "D�&2/�* M^&2D"��8�8!-0HJI�1G<"�! %@K&2HJ��-0I�IO-0/��!/K<"D�7��+g2�L<"����:;-01� v@0��-2D\<>D,�+/ <>�G�
-0 \�+@0��/^&27 W &28q3�AC&2/,@K&2HJ�2U

�=<t|^ "D�<(Q<"���%1�/�*��9 "7Z#���/�@����w<"���!-2 \#�-2:�<>���9D"�,@K&2HJ�!DYx&2D_ "&E<>�G�! tD"��H_I�7��+D�<>�+8EU
�F#�IG�+8(&E7+7�#2Q�&�D\H]&E7+7
D"�{<�-2:� \1�7+�9D�&2/G* D"89 "�+I�<>�!*�D"�!dc1��9/�8!�9D%-2:6&28{<>�+-2/�DJ<"-0@0�{<>���9 _x
��<"�
D"-2H_��g)��/�*�-2:e "&2/�*�-2H *G�!8!��D"��-0/�3[H_&2gc�+/G@?x&2D=D\1��J8!�+�9/K<�<>-wH_&2gE��<>����@K&2HJ�.&2IGI��!&27+��/�@�U
��-NH]&Eg2�
<>����-0I�IO-0/��!/K<"D �\7+-)-0gND\H]&E \< �GQ�D\-0H_���^&28pgcDxj�! \�.1�D\�!*aQ�7��+gE��@0�Z')�+/�@�<>�G�!H :;1�7+7
gc/�-`x
7+�9*�@0�6-2:e<>�����9/K'��� "-0/GH_�9/c<�-0 =&2*�*��Z<>�+-2/^&27�&2M��+7���<"�+�!D�*��9/��+�9*%<"-Y<>�����c1�H_&2/vI�7+&`#2�! 9U

������D�&EI�I� "-0&28p��IO�! �:;-0 "HJ�!*%xj�!7+7e&E/�*,x&2D
�!/G-01�@0�,:;-0 =<>���6�!&2 "7Z#v@K&2HJ�+/�@w�{u�I��q3
 "���!/�89�!D9U���Dw@K&2HJ�!Dw&2 "�JMO�!8!-2H_��/�@CHJ-0 "�_&2/�*�H_-2 "�J "�(&E7+�+D�<>��8J@2 >&2I��G�+8(&E7+7�#2Q�&2/�*�HJ-0 "�
&2/�*CH_-0 \�w89-0H_IG7+�{u�QO<>���N/G�!�!*L:;-2 �_jb � �`hjh _ik �`b �i&2/G* V � UWh _ ���B_a]�D\�+HN1�7+&E<>��-0/�D
-2:F89-0H_IG1G<>�9 
&2@0�9/K<>D
�^&2D
�+/G8! "�!&2D"�9*C��/�<>���6I^&2D�<�*��!8!&2*�� M $�&(')�+D9Q��pU �kU�Q � �����POnU

����<>�98p��/��+dc1��9D�89-0HJH_-0/G7�#_1�D"�9*C�+/%891� " \�!/K<�8!-0HJI�1G<"�! 
@K&2HJ�!D���/�8!7�1�*��2V
3 ��� fnU�� �
	-b �W_jbIk2Vk<>���?����D"�(&E "8p��&27�@0-0 \��<>�GH ��D�1GD"�!*�<>-JD"�(&E "8p��&tD"�9d)1G�!/�89�N-2:

&28{<>�+-2/�Dk<>-w \�(&28p�]&l@0-0&27^D\<>&E<>�
:; "-0H &6@0�Z'0�!/_�+/��Z<>�+&27GD�<p&E<"�2Uk������ "�!&2D"-0/]-2:a�Z<>DFD"1�898!�9D"D=��D
��<"D�1GD"�N-2:B-0IG<>��H_��D\<"�+8����91� "��D\<>��8!D�<>-] \�!D�<> "��89<�<>���lD"�(&E "8p��D"I�&28!�NMK#,D"�!&2 "8p�G�+/�@]<"���NHJ-0D\<
I� \-0H_��D"��/�@Y&28{<>�+-2/�D=|^ "D�<,M 	
1�D"D\�!7�&2/�*,��-2 \')�+@�Q^P2S0S  OnU

3 �eY � �&UWb � �I_ �`V UWV�] �I_ � �{V HJ-0D\<"7�# 1GD"�!* �+/�<>1� \/�3[M^&ED"�!*  "�(&E7Z3f<"�+HJ��D\<" >&E<"�!@2#
@K&2HJ�!D9Q<>�G�9#�8(&2/ MO�CD\�!�9/ &2D�&2/ &2I�I�7��+8(&r<>�+-2/ -E:�*���')��*��C&E/�* 8!-2/�dc1��! �HJ�9<"��-)*�DJ:;-2 
@K&2HJ�����)M 	
�9#)/�-27+*�D9QOP2S0SKPROnU

3 �0]`V�_ f �B_jbIk2V?&%D"8! \�+IG<l7X&E/�@01^&2@2�Y�+D?&,IG "-0@0 "&2HJH_��/�@�7X&E/�@01^&2@2�J*G�!D"��@0/��9*�<>-,MO�
1�D\�!*�MK#L&E \<>��D\<"D�-0 �7+�{'0�97b*��9D"��@0/��! \D!U��f<.8(&E/LM��l1�D"�9*L<>-_D"IO�!8!�Z: #%x
��-07+�l@K&2HJ�?<[#)IO�!D�&ED
xj�!7+7e&ED
<"-tD"IO�!8!�Z: #vD"IO�!89�X&27sM��9�^&('���-0 "D�:;-0 ����8p�^&E >&28{<>�! \D���/%@K&2HJ�!D�M ��! \@0�! 9QOP2S0SKPROnU



�

3 � �aU�� �(T2UI] �I_jb � �{V_&C|^/��Z<>��D�<p&E<"�vH]&E8p���+/��_�+DN-2/��v-2:�<>�G�vH_-0D�<Nx
�+*G�!7�#�1�D\�!*
<>-)-07�D]�+/ D\I��98!�Z: #���/�@�@K&2HJ�L���pU������*������! \�!/K<%MO�!�^&(')�+-0 \Dv-2:w&�8!-0HJI�1G<"�! v8!-2/c<" "-07�7+�9*
8p�^&2 "&289<"�! .89-0 " \�!D\I�-0/G*C<>-_*������! \�!/K<.D�<p&E<"�!D.-2:i<>���lD\<p&r<>�wH_&28p����/��2QO-0/��l-2:Bx
����8p�L�+D�&28q3
<>�Z'0��&2/�*t�quG�98!1G<"�!*v&r<F "1�/t<>��H_�EUb������H_&28p���+/G��8(&2/t8p�^&2/G@0��:; \-0H -2/��
D\<p&r<>��<>-?&2/�-E<>���9 
��:BD"-0HJ�N8!-2/�*���<"�+-0/GD�&2 \�NHJ�9<�&E/�*C<>�G�N/��9x 8!-2 " "�9D"IO-0/�*���/�@�MO�!�^&(')�+-2 ��+D��{u��!891G<>�9* MR�^1
&2/�*���-21�7+�{<"<>�EQRP2S0S � O�U

A��{<>��-)*�D%8!1� \ "�9/c<"7�# 1�/G*��! %�+/K'2�!D\<"�+@K&r<>�+-2/ :;-0 vI�-2D"D"��M�7+��1GD"���+/ :;1G<"1� "��@K&EH_�9D
�+/G8!7+1G*��2V

3��LU � � �`_9UWb�� ����� YRV�X �{V��+/J&��=&(#0�9D"�+&2/]���9<[xj-0 "gRQK'E&2 "�+&2M�7��!DBD�<p&2/�*Y:;-0 kI�&2 \<"�+8!1G7X&2 
D\<>&E<>�9D
-0 =:;�(&E<"1� "�9D���/�<>���6@K&EH_��&E/�*C&E "��8!-2/�/��!8{<>�9*CMK#%I� "-2M^&2M���7+�+D�<>��8�8!&21�D>&E7z "�!7+&E<>��-0/�3
D"�G�+I�D9U W  \-0M^&2MG�+7+��D\<"�+8��+/�:;�! "�9/�8!��<>-N��/G:;�! F'E&27+1��9D-2:e1G/�gc/�-`x
/%'E&2 \�X&2MG7+�!D�-0 ��!D�<>�+H_&E<"��<>�G�
D\<>&E<>�v8!&2/�<>�G�!/�M��vIO�! �:;-0 "HJ�!*sU���/��{uG&2HJI�7+�]-2:�&2I�I�7��+8(&r<>�+-2/�xj-01�7�*�M���<"-��!D\<"�+H_&E<>�
x
�^&E<_&�I�7X&(#2�! t�+Dt@0-0��/�@L<>-�*�-�/��{u)<_M^&2D\�!*�-2/�-0MGD"�! �'E&E<>��-0/�Dt-2:���<>DtI� \�9')�+-21�DtH_-`'0�9D
M 	�1�D\D"�97b&E/�*C��-0 \')��@�Q^P2S2S  OnU

3��	��
�
 ��h Y kW_a]{Ve:;1�}9}9#J7+-0@2�+8=��Dj&E/]�{u)<"�!/�D\�+-0/_-2:a897X&2D\D"�+8!&27^7+-2@0�+8�M^&ED"�!*_-0/_<"�����+*��!&
-2:�&C:;1�}9}9#�D\�9<!U��-0/K<> "&2 \#�<>-L897X&2D\D"��8(&27j7+-0@0��82Qix
�G�! "�%&L@2��'0�9/��!7+�9H_�9/K<Y*�-)�!DY-0 l*�-��9D
/�-2<=M��97+-0/�@N<"-t&YD"�9<!Q��+/%&w:;1G}!}9#�7+-0@0��82Q�&2/%�!7��!HJ�!/K<�H_&`#]�^&('0�6&Y8!-2/c<"�+/c1�-01GD"7�#_'E&2 \#)�+/G@
*��9@0 "�9��-2:RH_�9HNMO�! "D\���+Iw�+/Y&�:;1�}9}9#wD"�9<!UB��������*��(&���Di<>-�1�D"��D\1�8p�tD"�9<"Dk�+/N-2 "*��9 i<>-�*��9D"��@0/
����<>�^&r<�xj-01�7�*CMO�67+�!D\D
D"�!/GD"��<"��'2�?<"-_/c1�HJ�! \�+8(&E7a'2&E7+1��9D!Q�:;-0 
�{uG&2HJI�7��6:;-2 =<>���?8p��-0��8!�6-2:
&28{<>�+-2/�D�M � ��7+ �&2/G* ��1�&2/aQ � ���0TRO�U

3+c�UWV��9_a]`h � 	-h � �`V`_jbIk2VFI^&E \<>��8!7��.|^7�<"�! "D
�^&('2�wMO�!�!/C&2I�I�7��+�9*%x
�Z<>�,@0 "�!&E<
D"1G8!8!�9D"D�<"-
&.'E&2 "���9<[#l-2:sD�<p&E<"���!D�<>�+H_&E<"�+-0/NIG "-0M�7��!HJD+M �e�9/�D"�9 �&2/�* �F�!7�-0D"-�QKP2S0S0Snm)�)8p�)1G7�<>}EQ)�1� "@0&2 "*aQ
�^-(u�&2/G*�� "�9H_�9 "D!QzP2S0S � m����� "1G/aQ�P2S0SKP?O�U������9#C�^&('0�YMO�!�!/�D\��-`x
/�<>-�MO�Y&]89-0H_IG1G<p&r3
<>��-0/^&27�7�#Y� �J8!�+�9/K<�H_�{<>��-)*�MK#Jx
���+8p�v/�-2/�3[I�7+&(#0�! j8p�^&2 "&289<"�! "D�8!&2/�<> "&28pgt<>����7+-)8(&E<"�+-0/J-2:
&%I�7X&(#0�9 l-2 ?-E<>���9 w&2@2�!/K<>D?�+/�&,H_&2IaU_�����J�+*��!&,��D6<"-�1GD"�_<"���+D6��/G:;-0 "H_&E<"�+-0/C<"-�MG1��+7�*



� S

&2@0�9/K<>D�8(&EI^&2M�7��.-2:� "�!&2D"-0/G�+/�@t&2MO-01G<j:;1G<>1G "�6&28{<>�+-2/�D=M^&2D\�!*%-0/v \�(&27��+D\<"�+8��!D\<"�+H_&E<>��-0/�D�-2:
<>�G�?IG7X&(#0�9 !� D�IO-0D"�Z<>��-0/2M ��! \�9<>-2/aQ�P2S0S � OnU

3�� � UWV�b6_jbIk2V�&.7+-2<i-2:O "�!D\�(&2 \8p�t�+DB891� " \�!/K<>7Z#N*��� "�!8{<>�9*_&r<BD"1G8p�_HJ�9<"��-�*GDk&2DB/��91� >&E7
/��{<[x-0 \gcD!Q�*��98!�+D\�+-0/�<> \�!�,7+�!&2 "/���/�@�&2/�*  "�9�+/G:;-0 \8!�9H_�9/c<J7��(&2 \/��+/�@GU������,H_&2�+/��+*G�(&�-2:
7+�!&2 "/G�+/�@��+Db<"�^&E<kIO�! \8!�9IG<>DkD\��-01�7�*YM��=1GD"�!*t/�-E<B-0/�7Z#6:;-0 k&28{<>�+/G@�Q2M�1�<F&27+D\-�:;-0 b�+HJI� "-`')�+/�@
<>�G��&2@2�!/K<(� D=&2MG�+7+�Z<[#l<"-w&E89<j�+/t<>���
:;1G<>1G "�2U �z�!&2 "/���/�@6<p&2gE�!D�I�7X&289��&ED�<"����&E@0�!/K<j-0M�D"�9 \'2�!D
��<"Dk�+/K<>�9 >&28{<>��-0/�DBx
��<"�J<"����x-2 "7+*_&2/�*J��<"Dk-`x
/_*��98!��D"�+-2/�3[H_&2gc�+/�@�IG "-)8!�!D\D&E/�*_8!&2/J >&2/�@2�
:; "-2H D\�+HJI�7+�.HJ�!HJ-0 \�+}(&r<>�+-2/_-2:��quGIO�! \�+�9/�8!�6<>-N<"����8! \�(&E<"�+-0/v-2:�89-0H_IG7+�{u]<>���9-0 "���!D9Uk�����
��-0IO�
�+Dk<>-6*��9D"��@0/]&6@K&2HJ������x
���+8p�J7+�!&2 "/GDF:; \-0H <"���
@K&2HJ��-01G<>89-0HJ�!D�&2/�*J@0�9<"DjMO�9<\<>�9 
&2/�* MO�9<\<>�9 !U ��/G�L "��D"g �+D]<"-�7+�!&2 "/ x
 \-0/�@�&2D\D"-)8!�X&r<>�+-2/�D_<"�^&E<v*��98! \�(&2D\��<"����&2@2�!/K<(� D
IO�! \:;-2 "H_&2/�8!�689-0H_I�&2 "�9*,<"-]&t:;1�7+7Z#�I� \-0@0 >&EH_HJ�!*%HJ�9<>�G-�* M 	�1�D\D"�97i&2/G*L��-2 \')�+@�QOPES0S  m
� x-2g_&E/�*��^-(u�Q�P2S2S � mG46�^&('E&2HJ}(&2*G�!��&E/�*vAC&E�^&2*��{'2&E/aQ^P2S2SKP m�461G�!D\<" "��/]�9<=&27�UZQ�P2S0S � O�U

3gcehiUWb6b6_jbIk2VbIG7X&2/�/G�+/�@6�+DB<"����&2I�I� \-K&28p�tx��&2 \�
:;-)8!1GD"�+/G@?-2/_��/t<"���+Dk<"���!D\�+D!Ui�����
&2��H�-E:�IG7X&2/�/G�+/�@��+Di<"-.8!-0HJ�=1�IYx
�Z<>�Y&.D\�!dc1��!/G8!��-2:O&289<"�+-0/GDi<>�^&r<B<p&2gE�!DB<"���xj-0 "7�*N:; "-0H
-0/���D\<>&E<>��<>-N&E/�-2<>�G�! !Qc<[#)I��+8!&27+7Z#t&28p�����9')�+/G@wD"-2H_��g)��/�*]-E:z@0-K&27nUi�F#)I��+8!&27+7Z#0QK<>����&289<"�+-0/GD
�^&('0�%D\-0H_�]I� "�98!-0/�*G��<>��-0/�DY&E/�*��9���!8{<>Dt-0/�<>�G�v�!/K')�+ "-2/�H_�9/K<(U������%I�7X&2/G/��+/�@,<p&2D\g ��D
<>�G�!/]HJ-0D�<>7�#w "�9*�1�8!�9*]<>-?&6D"�!&2 "8p�]<>&2D"gN<"-�|^/�*_x
�G�+8p��&E89<>��-0/Y<>����&2@0�9/K<jD\��-01�7�*_8p�G-�-0D\�
�+/tx
����8p�]D\<>&E<>�EUF�^-0 k/�-`x6QG&EI�I�7+��8(&E<"�+-0/GDB<>-6<>����@K&2HJ�
�+/�*�1GD\<> �#J&2 "�
I� \�9'2�!/K<>�9*,MK#tHJ�! \�
8!-2H_I�1�<p&E<"�+-0/^&E7�89-0HJI�7+�quG�Z<[#0U��B'0�9/ D\�+HJI�7+�J<p&2D\gcDY7+�+gE�]89-07+7��!89<"�+/�@C&LD"�{<t-2:
-0M �\�989<>Dt��/
<>�G�?�9/K'��� "-0/GH_�9/c<�&2 \���+/K<> "&289<>&2M�7�� M � ��7+7�H_-2<\<(Q)�1�/G*G#0Q �z�9')�+/G�l&E/�*,	���8p�^&2 "*GD"-0/aQ � �����nm
� &2�!7�M�7+��/�@�Q �z�Z<"<>H_&2/aQc&E/�*v�=&2D\D>&2/G*� >& � �����nm � �(&2 \/�D!QGAC&2/GD"-01� &2/�*]��@�Q � ����� m W �9<" "�+8pg
&2/�*C�=&2898p�)1GD!QsP2S0SKP m �z��g)��&28p���9'OQs46-2 "*�-0/�&2/�*����� "1G/aQ�P2S0S � OnU��.1� �xj-0 "gv��/K'0�!D�<>��@K&E<>�9D
-0/��YIO-0D\D"�+MG7+�Nx&`#C<>-v "�9*�1�89�J<"���YI�7X&E/�/��+/G@]<p&2D\gL8!-2H_I�7��{u���<[#�1�D\�+/�@%D"I�&2 "D\�JD"&2HJI�7+��/�@�U
�f:�D"1�898!�9D"D\:;1G7�QFI�7X&E/�/��+/G@�xj-01�7+*�@2��'0�_1�Dt&CHJ-0 "�_@0-K&27h3[*��� "�989<>�9*�&28{<>��-0/ 8p��-2�+8!�_:;-0 w<>�G�
&2@0�9/K<>D!Uk�[/GD\<>�!&2*%-2:eM�7��+/�*�7Z#N:;-07�7+-`x
�+/�@?D"-2H_��'0�! �#�89-0H_IG7+�{u_I� \-0@0 "&2H�Q)&wIG7X&2/]xj-01�7�*�MO�
*��9D"�+@2/��!*�M^&2D\�!*�-0/�<"���Y8!1G " "�9/K<wD\I��98!��|�8(&E<"�+-0/�D�-E:j<"���t�!/K')�+ "-2/�H_�9/K<?&2/�*��+/�<>���YMO�!D�<



���

8(&ED"�Y:;-07+7�-`x�9*L<>-�x
�+/�<"���t@K&2HJ�2U?�����+D6&2IGI� "-K&E8p��xj-01�7�*�@2��'0�Y1GD �\D"H_&2 \<��v����&2@0�9/c<"D
HJ-0 "��8p�^&E7+7+�9/�@0��/�@N<>-Y<>�G�?�c1�H_&2/�3fI�7X&(#2�! !U



�05 �3���������1�2�

�[/�<>����Dz8p�^&2IG<"�! zxj����/K<> "-)*�1�89�B<>���FI�7+&2/�/���/�@�I� \-0M�7+�9H :;-2 �AC$ W Db&E/�* W �6AC$ W D9U
���C<>���9/ �{uG&2HJ�+/���8!7X&ED"D"��8(&27�I�7+&2/�/���/�@�&2IGI� "-K&E8p���!D%&2/G* �{u�I�7X&E�+/ ��-`x <>�G�9# MO�!89-0HJ�
�+/K<" >&28{<p&2M�7���:;-0 �7+&2 "@0� W �6AC$ W D!U

�0594:5 % � ��� � �?E"; A��

�����6<p&2D\g%-2:B89-0H_��/�@t1�I%x
��<>�C&JD\�!dc1��9/�8!�N-E:k&28{<>�+-2/�D�<>�^&E<
x
��7+7e&28p�����9'2�w&J@0-K&27
�+D�8!&27+7��!* f"hiUWb6b6_jbIk2U

W 7X&2/G/��+/�@���DF&2/J&2 "�!&?-E:s@0 \�(&E<F891� " \�!/K<��+/K<>�9 "�9D\<Fx
��<"���+/t���pU2��D�&�H]&E<\<>�9 k-2:�:�&E89<(Q
��<689-0HNM���/��!D6<[xj-CH_&��\-0 6&2 \�(&2D?-2:=���pVeD"�(&E "8p��&2/G*�7�-0@0�+8EUt���^&E<l�+D!Qb&%I�7X&2/G/��! 68(&E/ MO�
D"�9�!/v�9��<>�G�! j&2D=&wIG "-0@0 "&2H <>��&E<D\�(&2 \8p���!D=:;-2 &?D"-07�1G<>��-0/]-0 j&2Dj-0/���<"�^&E<j8!-0/GD\<> \1�89<"��'2�!7�#
I� \-~'2�!D
<>���6�quG��D\<"�!/�89�l-2:B&YD"-07�1G<>��-0/aU

�^-0 68!7+&2D"D\�+8(&E7kI�7X&2/G/��+/�@,�!/K')�+ \-0/�HJ�!/K<>D�3�<>�^&r<w��D?�9/K'��� "-0/GH_�9/c<"Dl<"�^&E<w&2 "�Y:;1�7�7�#
-0M�D\�! �'2&EM�7+�EQ�*��9<"�! \H_��/��+D�<>�+8EQK|^/���<"�2Q�D\<p&r<>�+8.&2/�*v*���D"8! \�9<"��3F� �J89�+�!/K<
 \�!I� \�!D"�9/K<p&E<"�+-0/�D
&E/�*
IO-~xj�! �:;1�7F&27�@0-0 "�Z<>��HJ�+8?&2IGI� "-K&E8p���!D6�^&('0�JMO�!�!/�*��{'0�97+-0IO�!*aUJ�.IO�! "&E<>��/�@vH_-2D\<>7Z#C-2/��quc3
I�7��+8!�Z<aI� \-0IO-0D"�Z<>�+-2/^&272-2 a|^ "D�<\3[-2 "*��9 � \�!I� \�!D\�!/K<p&E<"�+-0/GDb-2:�D\<>&E<>�9D�&2/�*l&289<"�+-0/�D9Q`<>���{#6�+/�897+1�*��
I^&2 �<>�+&27Z3f-0 "*��9 �IG7X&2/�/G�+/�@�Q(<"���F8!-0/GD\<> \1�89<"�+-0/6-2:)I�7+&2/�/���/�@�@0 "&2I���De&2/G*6<"����46	�� W � W �e���
&2/�*]���k� W �z�.� &27+@2-0 "�Z<>��HJD!Ue�����9D"�
<>-)-07+Dk�^&('2��7��!*Y<>-6@0 \�(&E<��+HJI� \-~'2�!HJ�!/K<>DF��/JIO�! �:;-0 �3
H_&2/�8!���+/?<>����7X&ED\<b*��!8!&2*��=&E/�*wI�7+&2/�/��9 "Di&2 "��/�-`x=&E*^&(#�Di�+/�89 "�(&ED"�+/G@07�#�1GD"�!*Y��/l��/�*�1�D�<> \�X&27
&2I�IG7+�+8!&E<>��-0/�D)M 	
1�D"D\�!7�&2/�*���-2 \')�+@�Q^P2S0S  OnU



��

� ���9/w*��!&27+��/�@�x
��<>�?& ��� Y8] �nU ���9_a] � &2/�*�fnUWV��9_9UWhjh��3Y�� � �`V�[RU �
h ���!/K')�+ \-0/�HJ�!/K<(QE��-`x=3
�9'2�! 9QR<"���6I�7X&E/�/��+/G@N<p&2D\g�M��98!-0HJ�!D
HN1G8p��HJ-0 "��*G� �J8!1�7Z<(UB���G�w&2@2�!/K<
�^&2D�<>-t*��!&27ax
��<"�
�+/G8!-0HJI�7+�{<>�Y��/G:;-0 "H_&E<"�+-0/LMO�!8!&21�D\�_<>�G�Jxj-0 "7�*���D6I^&2 \<"�X&27�7�#�-0M�D\�! \'E&2MG7+�_&2/�*��E-2 ?/G-0/�*��q3
<>�9 "HJ�+/���D\<"�+82U � ���!/v*G�(&27��+/�@wx
�Z<>��MO-01�/G*��!*%�+/G*��9<"�! "HJ�+/�&289# � Q�-0/���&2IGI� "-K&E8p�v�+D<"-N8!-0/)3
D\<" "1�8{<J&�8!-0/�*G��<>��-0/^&27�I�7+&2/�x
��<"��*������! \�!/K<tM� >&E/�8p���!DY:;-0 N<"���v*��Z�s�9 "�!/K<t89-0/K<>�+/G@0�!/�89�+�9D
<>��&E<
8!-01G7+*�&2 "��D"�2Uk��8!89-0 "*���/�@Y<>-t��<"D�-0M�D\�! \'E&E<"�+-0/GD�&r<
�(&28p��D\<>�9IaQ�<>�G�w&2@2�!/K<�x
�+7�7s:;-07+7�-`x
-0/��6M� "&2/�8p�,-2:�<>���6I�7+&2/%-0 
&2/�-2<"���! 9U

��/G-2<>���9 �7��9'2�!7e-2:B89-0HJI�7+�quG�Z<[#���D� \�(&28p�G�!*Cx
���9/C*��!&27+��/�@Yx
��<"� � �Ih �B_ � U8k �`b �zD\�9<�3
<>��/�@0D9U.�[/L<>����D�8!&2D"�EQs<>���N&2@0�!/K<���&2D�<>-_<p&2gE�N�+/K<>-�&28!89-01�/K<�<>���w-2<>���9 .&2@2�!/K<>D9�aI�-2D"D"��M�7+�
HJ-~'2�!Dwx
�G�!/�M�1���7+*���/�@%��<"Dw-`x
/�I�7+&2/aU,�[/ <>���_8!-0HJIO�9<>�Z<>�Z'0�J8(&2D\�2QBx
���9 "�v&2@2�!/K<>DN��&`'2�
8!-2/��^�+8{<>��/�@ 1G<"�+7���<[#�:;1�/G89<>��-0/�D9Q<>����D]D\��<>1�&E<>��-0/�8!&2/ MO�CD\�!�!/ &ED�& @K&EH_�,M��{<[x�9�!/ <>�G�
&2@0�9/K<�&E/�*C�Z<>D�-0I�IO-0/��9/K<>D!U=�./��l�quG&2H_IG7+��-2:b<>����D��+D�<>���?8!7+&2D"D
-2:�<[xj-E3[I�7+&(#0�! �}!�9 "-E3fD"1�H
@K&2HJ�!D9Q�D"1G8p�L&2D
8p���9D"D!U

��/�&E@0�!/K<���/�&�8!-0HJIO�9<>�Z<>�Z'0�?�!/K')�+ "-2/�H_�9/K<��^&2D.<"-�8!-0HJI�1G<"�w<>�G�N-2<>�G�! �&2@2�!/K<>D9�
IO-0D"D\�+M�7��YH_-`'0�9D?&2/�*���-`x <"���9#�8!&2/��+/K<>�9 >&28{<�x
��<>���Z<>D.-`x
/�I�7X&2/GD6&2/�*�*��!89�+*��Y-0/�<>�G�
MO�!D\<�&28{<>��-0/%M^&2D"�9*C-0/v<"���!D\�l��/c<"�! "&289<"�+-0/�D9UF�^-0 =<>�^&r<�IG1� "IO-0D"�EQ^D"-0HJ�6gc�+/�*%-2:bH_-)*��97a-2:
<>�G�?-E<>���9 �&E@0�!/K<(� D
I�7X&E/�D��+D� \�!dc1��+ \�!*aU

�B�s�989<"��'0�97�#2Qr<"���j89-0/�*��Z<>��-0/^&27EI�7X&2/G/��+/�@
&EI�I� "-0&28p�w89-0/�D"��*��! \�!*l&2MO-~'2�j��DzD\<"�+7+7E'2&E7+�+*
�+/%D\1�8p�CD\�9<"<"�+/�@2D!UF�����6�+*��!&Y�+D�<>-t8!-2/�D"��*��! �&27�7sIO-0D"D\�+M�7���H_-`'0�9D�:; \-0H <"���6-2<>�G�! �&2@0�9/c<"D
&2/�* <"-�8!-2/�D\<" "1�8{<%& I�7+&2/�<>��&E<]xj-0 "gcDv1�/G*��! ]xj-0 \D\<\3f8(&2D\��&2D"D\1�HJIG<>��-0/�D!U � ���!/ <>�G�

�����	��
�������������������������
��������� �!�"�$#%�����&�'�)(��"#%*,+ �-����+'.0/�-���-�!#1�2���/43�.4��
��(-5�������������������
���$/���
�6��(����'�"�7������(-5$����/73�.���
�8��9������-:,��
������
�8�����;� ���"�$#%�����	�'�	/�-���-�!#<�'�$�'�����2(�=�����
�-�!>?�'���
� ���'�	������(@
$�������'(�A
�CB � ��
13D�"5$�,/��/%�'�$/�-���-�@#1�'�$��(�.�:E��(����'�"�$�F(-����
$�����G5$�*$�!��/$�'(�����3,+ �H��ID��(����-:�3,5�J��
�?*��"�!��� 3,+ �

��ID��(����K(-���73D�6+'�2������/7���$/L�����M3��"5,�$/��/NA



���

&2@0�9/K<&E/�*_�Z<>Dk-0IGI�-0/G�!/K<>D�&2 \��89-0/�89�! "/G�!*�&EM�-01�<k<>���
8!-2D\<�-2:s&?I�7+&2/aQ0<"���!/t<>���
HJ�+/���H]&~u
&2I�IG "-K&28p�,�+D
&EI�I� "-2I� "�+&E<>�&M 	�1GD"D"�97�&2/�*,��-0 �')�+@�QRPES0S  OnU

�[/%-01� =8!&2D"�EQ���-`xj�9'0�9 !Q^xj��8!-0/�D\�+*��9 =<>����-2I�I�-2/��!/K<>D
&ED=M��9�+/�@YI�&2 \<�-E:z<>�����9/c')�h3
 "-2/�H_�9/K<(Ui�[/Y-E<>���9 ix-2 "*�D9Q0x��*�-�/G-2<B89-0/�D"��*��! iD\<> "&E<>�9@0�+8�!/��9H_���!D!Q2M�1G<k "&E<>���9 B >&E/�*�-0H
&2@0�9/K<>DF:;-07+7�-~x
��/�@6&�m;I�-2D"D"��M�7�#ND\<>-)8p�^&2D�<>��8`oBI�-27+�+8{#0Ub��/�-2<"���! ��+HJIO-0 \<>&2/K<�&2D"D\1�H_I�<>�+-2/Jxj�
H_&2g2�v��Dw<>�^&r<Y<>���v�9/��!HJ�+�9Dt&2 "�v��/�*��!IO�!/G*��!/K<t:; "-0H �(&E8p��-2<"���! 9U �����9�+ YIO-07+��8!���!DN&E/�*
&28{<>�+-2/�D=*�-t/�-2<
*G�!IO�!/�*%-0/v<>�G��I�-07��+89�+�!Dj-0 �&28{<>��-0/�D�-2:e<>�G��-2<>���9 ��!/��9H_���!D���/�<>�����9/c')�h3
 "-2/�H_�9/K<�&2/�*%x�?8(&2/%<>�G�! "�{:;-0 "��<" "�(&r<�<>���9H D"�!I�&2 "�{<>7�#2U

� ���9/ *��(&27��+/�@�x
��<"� D"�9d)1G�!/K<>�+&27.*��98!�+D\�+-0/�I� "-0MG7+�!HJD!Qj<>����&E@0�!/K<(� D�1G<"�+7���<[#�*��q3
IO�!/�*�De-0/?& � ��� � �`b�] �a-2:)*��98!��D"�+-2/�D!U���7X&2 \@0�B/c1�HNMO�! z-2:�I� \-0M�7+�9H_Ds-2:GD\�!dc1��9/c<"�X&27K*G�!8!��D"��-0/
H_&2gc�+/�@Y��/�1�/G8!�! �<p&2��/%�!/K')�+ "-2/�H_�9/K<>D
:; "-0H &E \<>�Z|^8!�+&27s��/K<>�!7�7+��@0�!/�89�2Q�-0I��9 >&E<"�+-0/)3[ "�9D"�!&2 "8p�aQ
&2/�*,8!-2/c<" "-07z8!&2/CMO�6H_-)*��97+�!*,&2D�AC&E "g2-`'�$.�!89�+D\�+-0/ W  "-)8!�9D"D\�!DtmnAC$ W Dpo{Q�<"�^&E<
xj�l/�-`x
*��9D"8! \�+MO�2U

�05��=5 ��.���H��6A�� � # � .��3H

���?MO�!@2�+/vx
��<"�,D\-0HJ��D\<p&E/�*^&2 \*�*��{|^/��Z<>�+-2/�D!U

� :;1�7+7Z#]-2M�D"�9 \'E&2M�7��wA�$ W �+D
&Y<>1GI�7+������� �
�
� ���jc��	��
.*��{|^/��9*L&2D�:;-07�7+-`x
D!U

3 �_�+D
&tD"�9<�-2:bD\<>&E<>�9D!U
3��

��� ����D
&YD\<p&E \<�D\<>&E<>�EU
3 ���� U � �aU �����	�	���aU����N�+D
&YD\�9<�-2:i&289<"�+-0/�D�x
����8p����/��^1��9/�8!��<"���6D\<p&r<>�2U
36$�#)/^&EH_��8!DN&E "��@0�Z'0�9/�Mc#/c�� ��� ��� ���  "!#��$&%qU W m�D&'fQ &GQ D)(9o?*G�!/�-2<"�!DY<>�G�

I� \-0M^&2M���7+�Z<[#_<"�^&E<�&28{<>�+-2/dU2Q�x
���!/��{u��!891G<>�9*L&E<�D\<>&E<>� �*'�Q��+/�*G1�8!�9D�&N<> "&2/�D\��<>��-0/�<>- �+(~U



� T

3 � � � � � ��D�&Y "�!&27Z3�'2&E7+1��9*aQGMO-01�/�*G�!*, "�9x&2 \*,:;1�/G89<>��-0/aU ��� � 
��+D<"���6�+/�D�<p&2/�3
<p&E/��!-01GD� \�9x&2 "*C&2/,&2@0�9/c<� \�!8!�9��'2�!D
:;-0 ��!/K<>�9 "��/�@_D�<p&E<"�6D!U

������/�-2<>&E<>��-0/�c�� �*'+�aU � �+(�
B�9H_IG�^&2D"��}!�9D�<"���F�+HJI�-0 �<p&2/K<a&2D"D\1�H_I�<>�+-2/6<"�^&E<e<>�G��/G�{u)<
D\<>&E<>��D)(�-E:z<>���.D�#)D\<>�9H *��9I��9/�*�D
-0/�7Z#J-0/]<>�G�.7X&2D�<=D�<p&E<"� �*'e&2/�*�&289<"�+-0/2U.&E/�*v*�-)�!D=/�-E<
*��9I��9/�*�-2/�&E/c#]I� "�{')�+-01�D�D�<p&E<"�!D
-0 �&E89<>��-0/�D?mnAC&2 "gE-`'��+&2/v<> "&2/�D"�Z<>��-0/�HJ-�*��97 oqUi��/G-2<>���9 
�+HJIO-0 \<>&2/K<�&ED"D"1GH_IG<"�+-0/,1�/�*G�! "7��+/��9*LMK#%<>����D�/�-E<p&E<"�+-0/,�+D
<>�^&r<�I� \-0M^&2MG�+7+�Z<>���!D�-2:B<" >&2/GD"�Z3
<>��-0/ MO�9<[xj�!�9/�D\<>&E<>�9DN*�-L/�-E<w8p�^&E/�@0�]x
�Z<>��<"�+HJ�2U%�[/�-2<"���! ?x-2 "*�D9Qi<>���]�!/K')�+ "-2/�H_�9/K<
�+D ��� U��9_aYRb"UWV �N&2/G*���<>D�I� "-2M^&2M���7+�+D�<>��8?IG "-0IO�! �<>�+�9D� \�!H_&2�+/,<>���ND"&2HJ�N/�-�H_&E<"<"�! �:;-0 ���-`x
7+-2/�@�&L*��!89�+D\�+-0/�H_&2g2�9 Y�+Dt&28{<>��/�@��+/�<"���v�!/K')�+ \-0/�HJ�!/K<(U����+HJ�+7+&2 "7Z#0Qb<"���v "�{x=&E "*�DJ&2 \�
:;1�/�8{<>��-0/�D
-0/�7Z#�-2:�<>���67+&2D\<
D�<p&E<"�2U

� I� \-�89�!D\DJ��D 	 �Ihjh��dY�� � �`V`[RU �
h �?�Z:
<>���v&E@0�!/K<t8(&E/ -2M�D"�9 \'0�v<"���vD\<>&E<>�vI� \�!89�+D"�97�#
-0/�89����<w�+Dl "�(&E8p���!*aU���/�-2<>�G�! N�qu�<" "�9H_��8!&2D"�_x-01G7+*�MO�v&C/�-0/)3[-0M�D\�! �'2&EM�7+�_D\#)D\<"�!H ��/
x
����8p�]<>����&2@0�9/c< "�98!�!�Z'0�9D�/�-w��/G:;-0 "H_&E<"�+-0/J&2MO-01G<�<>����D\#)D\<"�!H D\<p&r<>��*G1� "��/�@w�quG�98!1G<"�+-0/sU

�[/�-01� �8(&2D\�2Qaxj�J89-0/�D\�+*��9 �&2/��+/K<"�! "HJ�!*G�X&E<"�w8(&ED"�YMO�9<[xj�!�!/�<>�G�!D"�N<[xj-%�{u)<> \�!HJ�
HJ-�*��97+Dt�+/ x
���+8p��<>���C&2@0�!/K<] "�!89�!�Z'0�!D]/�-0�+D�# -0 _��/�8!-2H_I�7��9<"�,��/G:;-0 \H]&E<"�+-0/�&EM�-01�<]<>�G�
D\#)D�<>�!H D�<p&E<"�2VkI^&2 �<>�+&27+7Z#_-2M�D"�9 \'E&2M�7��wA�$ W D9QR&2M�M� \�9')�X&r<>�!*�&2D W �6AC$ W D!U

� W �6AC$ W 89-0/�D"��D\<"D�-2:k&2/C1�/G*��! \7�#)�+/�@]AC$ W I�7�1�D�&tD"�{<.-2:BI�-0D\D"��M�7+�6-0M�D\�! �'2&~3
<>��-0/�D9Uv�^-0 "H_&27+7Z#0Qz& W �?A�$ W �+D6*��!D\8! \�+MO�!*�&2Dl&,<"1�I�7��]A��Jmn��Q �wQ W Q�	?Q �NQ��iQ M

�
o{Q�x
���! \�

-0M�D\�! �'2&r<>�+-2/]D"I�&28!�6� ��Dj��/c<" "-)*�1�89�!*]<"-NH_-)*��97R<"���.&E@0�!/K<(� D=-0MGD"�! �'E&E<>��-0/^&27R8(&EI^&2M���7+��<"�+�9D!U
�����v&E@0�!/K<N \�!89�!��'2�!DY&E/ -0M�D\�! �'2&r<>�+-2/ :; "-0H <"���+D?D"�{<t&E<l�(&28p��D�<p&2@2�]I� \�+-0 �<>-�8p��-)-0D"��/�@
��<"DF&289<"�+-0/t&r<B<>�^&r<FD\<p&E@0�2UB���G��IG "-0M^&EM��+7���<[#?*��+D�<> \�+M�1G<"�+-0/�� � W  `m;-�� � D&'fQ�& �EQ�D�(!oi*��{<>�9 "HJ�+/��9D
<>�G�?IG "-0M^&EM��+7���<[#]<"�^&E<�<"���w&E@0�!/K<�-0M�D\�! \'2�!D�-�� � ��@0��'2�!/�<"�^&E<
�Z<
I��9 \:;-0 \H_D�& ����/�D�<p&E<"�
D&'�&E/�*%�!/�*�D�1�I%�+/vD�<p&E<"��D)(~Uk�����6�+/G:;-2 "H_&E<>��-0/�&2MO-01G<<>���6�+/G��<>�+&27RD\<>&E<>��-2:�<>�G�.x-0 \7+*v��D



� �

 "�9I� "�9D"�9/c<"�!*�MK#tD\-0H_�
MO�!7��+�9:�M
�
m;Dpo � W  (m�D

�
�.DpoqQcI� "-0M�&2M��+7���<[#l*��+D�<> \�+M�1G<"�+-0/Y-`'2�! j&27+7�IO-0D\D"�Z3

M�7���D�<p&E<"�!DD � ��U��[/_<>����8(&2D\��-2:a:;1G7+7�#N-0M�D"�9 \'E&2M�7���AC$ W D9Q^� �6�_&2/�* W  (m�-�� � D&'fQ & �rQ D)(9o � �
���L-�� �.D)(?m^-2<>�G�! \x
��D"�EQ�<>����D�I� "-0M�&2M��+7���<[#_�+D
SGU

�[/�*��98!��D"�+-2/_<>�G�!-0 �#0Q�<"����@2-K&27R-2:e&2/�&2@0�!/K<�+DF<>-wH_&ru��+HJ�+}9�=<>�����{u�IO�!89<"�!*%1G<"�+7+�Z<[#
mn&E/�&('2�! >&E@0�?<"-2<p&E7a&2898!1�HN1G7X&E<"�!*% "�{x=&2 \*Ro�-~'2�! 
D"-2H_�.<"�+HJ��:; >&2HJ�2Uk���G�?�G-0 "��}!-0/,� *��q3
|^/��9D�<>����D=<>�+HJ��:; "&2H_��Mc#�D"IO�!8!�Z: #)�+/�@Y<>�G�?/c1�HwM��9 �-2:b<"�+HJ�.D\<"�!I�D�<"���?&2@0�!/K<
HN1GD\<�I�7X&E/
:;-0 9U

��/�&2@2�!/K<?I�7X&289�!*��+/�& W �6AC$ W <>&2g2�9D?&289<"�+-0/�D6&E/�*� "�!89�!�Z'0�!D? "�{x=&E "*�D �\1�D�<w&ED
�+/C&vAC$ W Us��-~xj�9'2�! 9Qa��<�*�-)�!D�/G-2<.gc/�-`x�*��+ \�!8{<>7�#v<"���w891� " \�!/K<�D�<p&E<"�w��<��+D��+/aU�	�&E<>�G�! !Q
��<=�^&2D�&28!89�!D\D�-0/G7�#]<"-Y<>���68!1G " "�9/K<�-2M�D"�9 \'E&E<>��-0/aUk������D�:�&289<
H_&2g2�9D
M�-2<"�%I�7X&2/G/��+/�@t&E/�*
7+�!&2 "/G�+/�@?�+/JD"1�8p�%&lD"�9<\<>��/�@wHN1G8p��H_-2 "�
*�� �J891�7�<!UB��D&lH_&E<"<"�! �-2:a:�&28{<(Qc<>����&2@0�9/c<jx
�+7�7�Q
�+/YHJ-0D�<B8(&ED"�!D9Qc/��9'2�! Fgc/�-`x�<>�G�=<> "1G�=D\<>&E<>�EQKM�1G<F��<iHN1�D�<k<> \#?<>-.<" >&28pgl<>���=891� " \�!/K< � �`h _ �
	
���aU�� �{Ub�[/N-2<>�G�! bxj-0 \*�D!QK�Z<i�^&EDb<>-�|^@01� \�-01G<b<>���j7+��g2�!7��+��-)-)*?�Z<i��Db��/wD\-0H_�jI�-2D"D"��M�7+��D\<>&E<>�9D
-2:j<>���t1�/�*G�! "7Z#)�+/�@CAC$ W Uz�[/�<>���J@0�9/��! "&27k8(&2D\�2Q�<>����D?MO�!7��+�{:D�<p&E<"�JH_&(#�MO�]&2 \M���<" >&2 \�+7Z#
7X&E "@0�6&2/G*C8!-2H_I�7��{u%*G�!IO�!/�*���/�@]-2/,<"���l��/���<"�X&27�*��+D�<> \�+M�1G<"�+-0/%-2:iD\<>&E<>�9D�&2/G*�<>�G�l����D\<"-0 \#
-2:�&28{<>��-0/�DN&E/�*�-0M�D\�! �'2&r<>�+-2/�DND"-�:�&2 !UL�f<w�+D?<>���9 "�9:;-2 "��HN1G8p��H_-0 \�]*�� �J8!1�7Z<l<"�^&2/�<>�G�
:;1�7�7�#Y-0MGD"�! �'E&2M�7+��8(&ED"�2Qcx
���9 "��<"����-2IG<>��H]&27GI�-07��+8{#Y*��!IO�!/G*�D-0/G7�#t-0/J<>����8!1� \ "�9/c<D\<>&E<>�EU

�05 �=5 �)E">9@ �Z@ CIH �6A�� � C �Z@ �Z@9E"A � � �=@9A �

��-_8p��-)-0D\�w&28{<>��-0/�D!Q�xj�?HN1�D\<
:;-07�7+-`x D"-0HJ�6I�-27+�+8{#0UF�^-07�7+-`x
�+/�@wD\<p&E/�*^&2 \*�<>�9 "HJ�Z3
/�-07�-0@2#2Q�xj��*��9|^/G�l&3f6YRh _a] ��:;-0 �&tAC$ W <>-YMO�6&2/K#�H_&2I�I���/�@ � V���� �r& � QZU�UZUZQ & � �6:; "-0H
D\<>&E<>�9Dk<>-?&289<"�+-0/GD!UB�[/G:;-2 "H_&27+7Z#0Q0&�IO-07+��89#lD"IO�!89��|^�9DF<"���
*��!89�+D\�+-0/t "1G7+�=<>-6MO��1�D"�9*�&E<F�!&28p�



� �

D\<>&2@0�EV�@2��'0�9/,&JD�<p&E<"�2Q^��<=@0��'2�!D�<>���?&28{<>��-0/v<>-t�{u��!891G<>�w&E<�<>�G�+D�D\<>&E<>�EU

�^-0 =& W �6AC$ W Q�<>�G��*��9|^/G��<>��-0/�-2:b&wIO-07��+89#J�^&ED<>-YMO�.HJ-�*��Z|^�!*_<>-N<p&Eg2��-0M�D\�! 53
'E&E<>��-0/�D���/c<"-J&28!89-01�/K<(U

�z�9<!��De8!-2/�D"��*��! �&2/?&2@0�9/K<i&r<z<>�+HJ�b<����<
�
U��f<e�^&2Dz<p&2gE�!/l&289<"�+-0/GDe&

�
QZU�UZQ &���� � QE \�!8!�9��'2�!*

 "�{x=&E "*�D�	
�
Q�UZU�UZQ�	���� � &2/�*%H]&E*��6-0M�D"�9 \'E&E<"�+-0/�D�� � QZUZU�UZQ ���5U

����*��{|^/��,<>��� �I_ ��� YRV � Y 	SY�� � �`V`[RU��9_aYRb	��&2DJ<"���%:;-07+7�-~x
��/�@�7+��D\<t-2:�<> "��I�7+�9DY-2:
-0M�D\�! �'2&r<>�+-2/�D!QR&28{<>��-0/�D
&2/�*% \�9x&2 "*�D9V

� ��
lm��
�
Q�&
�
Q 	
�
oqQ�UZU�UZQ+m������ � Q &���� � Q� ���� � o{Q+m�����o�

��1�8p��-0M�D\�! \'E&2MG7+������D\<>-2 "�+�9D!Q^&E7+D"-t8!&27+7��!* �9V U�� �^]�� YRV�_ � �{Q^&2 \�6<"�����+/GI�1G<>D�<"-JD�<> "&E<>�q3
@0���!D!U�A�-2 "�]:;-0 \H]&E7+7�#2Qbxj�v8(&2/�*G�9|^/��,&LD�<> >&r<>�!@E# � ��/�& W �6AC$ W &2Dt&2/K#�H]&EI�I��+/G@
:; "-2H |^/��Z<>�6-0M�D\�! �'2&EM�7+������D\<"-0 \#�
lmn�

�
Q &
�
Q 	
�
o{QZU�UZUZQXmn����� � Q�&���� � Q  ���� � oqQXmn���no�y<"-J&289<"�+-0/�D9U

������*��!89�+D"��-0/JI� "-0MG7+�!H :�&28!�9*]MK#t<>����&2@0�9/c<���/]& W �6AC$ W ��Dk<>-6|^/�*�&6D\<" >&E<"�!@2#

� <>�^&r<�H_&ru��+HJ�+}9�!D<"���6�{u�IO�!89<"�!*� "�9x&2 \*C&2898!1�Hw1�7X&E<"�!*,-`'0�! �&t@0��'2�!/%��-0 \�+}9-0/,�lU
��|^/���<"�{3f��-0 "��}!-0/,*��98!�+D\�+-0/,I� \-0M�7+�9H x
��<"�C��-0 \�+}9-0/C��H_�!&2D"1G "�!D
<>�G�l'E&27+1G�?-E: �

&2D9V

����m�D>o � � M
	�
��� ��� �

���
�
����� � O

x
���9 "�N	 'b�+D
<>���? "�{x=&2 \*L "�98!�9��'0�9*�-0/�<"���?� � � D�<>�!I�x
���!/L�qu��!8!1�<>�+/G@ � D�<p&2 �<>�+/G@
:; "-2H D\<>&E<>�YD

�
Q�&2/�*�<>���t�quGIO�!8{<p&E<"�+-0/���D.-`'0�! 6<>�G�N<> >&E/�D"�Z<>�+-2/�&2/�*�-0M�D\�! \'E&E<"�+-0/�I� \-0M^&r3

M���7+��<"�+�9D=&2D�xj�!7+7a&2D�&2/K#v >&2/G*�-0HJ�+}(&r<>�+-2/��+/ � U
�����6:;1�/�8{<>�+-2/ ���Y�+D�8!&27+7��!*2[RUWh � � 	 � b�]��9_aYRb_:;-2 �D\<> "&E<>�9@2# � U



� �

����H_��7X&2 \7�#0Q~-0/G�=8(&2/t*��{|^/��=<"���='E&27+1��-2:R<p&2gc�+/G@�&289<"�+-0/	U=��/ND\<>&E<>� �b1�/�*G�! kIO-07+��89#

� QR*��9/�-2<>�9*�����m;D!Q�&Ko{Q�&2D�<>���?�{u�IO�!89<"�!*� \�9<>1G "/C<"�^&E<�8(&2/�M��l&28!891�HN1�7+&E<>�9*C�Z:i<>�G�N&2@0�9/K<
<p&Eg2�!D�&28{<>�+-2/%&J��/,D�&2/G*%<"���! \�(&E: <"�! �:;-07�7+-`x
D�I�-27+�+8{# � V

� � m;D!Q�&Ko � � M
	�
� � � � �

� �
�
�������

�
��� � � O

��D\D"1�HJ�+/G@�&J|�uG�9*L*���D\<> \�+M�1�<>�+-2/,-`'2�! �D�<p&2 �<.D�<p&E<"�!D!QRxj�w8(&E/L*��9|�/��l<"���	Y^f �9_��&UWh
���9V U�� �ak �.:;-0 
& W �6AC$ W A &2D!V

�.IG<~mnA�Q��.o ��D"1�Iem��lQ ���^m�D
�
o\o

x
���9 "� ���^m;D
�
o��+D�<>�G�]�{u�IO�!8{<>�!*  "�9<"1� "/ -2: � :; "-0H D

�
&2/�*�x
���! \�]D

�
�+D68p��-0D\�!/

&2898!-0 \*��+/�@Y<"-JM
�
U

�05	� 5 ��C ADC ���n<?@�
 C �dE �DCI> �6A�� � >	�6A A @9A ���dCZ<?GDE � H

��/ �+D"D\1��t<>�^&E<l�+D?8! \��<"�+8(&E7B<>-�<"����&EI�I�7+��8(&E<"�+-0/�-E:�AC&2 \g2-`'�$.�98!��D"�+-2/ W  "-)8!�9D"D\�!D
m� \�!D\IaU W &2 \<"�X&27�7�#��.M�D\�! \'E&2MG7+�vA�&2 "gE-~'�$.�!89�+D"��-0/ W  \-�89�!D\D"�!D>ow<>-C \�(&27��+D�<>�+8tI� \-0M�7��!HJDl��D
��-`x�<"���j89-0HJI�7+�quG�Z<[#.-2:GI�7X&E/�/��+/G@�D\8(&27��!Dzx
��<"�?<"����D"�+}9�F-2:G<"���=A�$ W Dm� \�!D\IaU W �6AC$ W DpoqU

�[/ D\<>-)8p�^&2D�<>��8v�!/K')�+ "-2/�H_�9/K<>Dtx
��<>��'2�! \#�7+&2 "@2��-0 Y�9'2�!/��+/G|^/G��<>�]D\<p&r<>�%D"I^&E8!�!D9Q
<> "&2*��Z<>�+-2/^&270I�7+&2/�/���/�@�&27+@2-0 "�Z<>��HJDa-2: <"�!/wMO�!89-0HJ����/^&2I�IG7+�+8!&2M�7��kD"�+/G8!�F<>���9�+ e "1�/G/��+/�@
<>��H_�
@0�9/��! "&27+7Z#�D\8(&27��!Dz7+��/��(&E "7�#
x
�Z<>��<>���kD�<p&E<"�kD"I^&E8!�FD"��}!�2Ub��Da<"���kD\<>&E<>�FD"I�&28!�FMO�!8!-2H_�9Dz7X&2 \@0�2Q
<>�G��8!7X&ED"D"��8(&27�x=&(# -2:lD"IO�!89��: #)�+/G@�& W �6AC$ W Mc#�<p&2M�7��!Dv-2:6<" >&2/�D\��<"�+-0/ I� \-0M^&2MG�+7+�Z<>���!D
MO�!8!-2H_�9DJ�Z<>D\�!7�:�897+�(&E "7�#��+/�:;�(&2D\�+M�7��2U ��-�M��%&2MG7+��<>-�I�7+&2/��+/�D\1�8p��8!&2D"�9D!Q89-0HJI^&289<t-2 
�+HJI�7��+8!�Z<k "�9I� "�9D"�9/c<>&E<>��-0/�D=-E:zM�-E<>� W �6AC$ W D=&2/G*�-2:eD\<" >&E<"�!@0���!D��+/ W �6AC$ W D9Q�HN1�D�<=MO�
*��{'0�!7�-0IO�!*aU



� �

�./��?&(x=&(#%<>-Y<p&E8pg)7���<>����D�IG "-0M�7��!H ��D=<>-_&2D"D\1�HJ�6<"�^&E<
<>�G� W �6AC$ W �^&ED�D\-0HJ�
D"IO�!89�X&27RD�<> "1G89<>1G "�.&E7+7+-`x
��/�@6&?89-0HJI^&289<� \�!I� \�!D"�9/K<p&E<"�+-0/v&E/�*_<"-l*��9D"��@0/]D\I��98!�X&E7Z3[IG1� "IO-0D"�
I�7+&2/�/���/�@�&27�@0-0 \��<>�GH_D
x
���+8p���qu�I�7+-0�Z<�<"���+D�D\<> \1�89<"1� "�EUw�iuG&2HJI�7+�9D.-2:k<"���+D�&EI�I� "-0&28p���+/�3
8!7�1�*���:�&289<"-0 "�9*y/G�{u)<\3fD\<p&r<>��*��+D�<> "��M�1G<"�+-0/�DlM �-01�<>�+7��+�9 !Q�$.�(&2/y&2/�* ��&2/�gcD9Q � �����PO?&E/�*
:;1�/�8{<>��-0/,&2I�I� \-`u���H]&E<"�+-0/]D"8p���9H_�9D,M ��1G<"<"-0/�&2/�*,�=&2 �<>-�Q � �����POnU

�[/ -21� �8!&2D"�EQ�:;-07+7�-~x
��/�@ M � �!&2 "/GD!Q?AC&2/GD"-01� C&2/�*y��@�Q � �����POnQ�xj� 8!-2/�D"��*��! �&
D"�{<"<"�+/�@���/Cx
����8p�Lx�t&2 \�N@0�Z'0�!/�&_D"�+Hw1�7X&E<"�+-0/,HJ-�*��97b-E:k<>��� W �6AC$ W Qa&2D.-2I�I�-2D"�!*L<"-
&2/N�qu�I�7+��8!��<bHJ-�*��97G&EDB�+Db@0�!/��9 >&27�7�#�<"���=8(&ED"�2Ui���)1GDBx��&E "��&2MG7+�j<"-.D>&EH_I�7���<"���=MO�!�^&(')�+-2 
-2:bA�UG�[/v-2<>���9 xj-0 "*�D9QGxj���^&('0�6&2898!�!D\D=<>-t& �`_�� �IhiU�� YRVF3k&27+D\-N8(&27�7+�9*�k �`b �`V U��B_j[�� � Y � �`h
3�-2:�<>��� W �6AC$ W U

� D\�+HN1G7X&E<"-0 �8(&2/ M��J<>��-01G@0�K<N-2:
&EDN& ��M�7X&28pg�MO-(u �C�!/^&2MG7+�+/G@�1�D?<>-�@0�!/��9 >&E<"�
<> "&��\�!8{<>-0 \�+�9D
:; \-0H 8p�G-0D"�9/CD\<>&2 \<"�+/�@t89-0/�*��Z<>�+-2/�D!U

�^-0 "H_&27�7�#0Q�&_@2�!/��9 >&E<"��'0�6HJ-�*G�!7a:;-0 �& W �6AC$ W A �+D�&t >&2/�*G-0H_��}!�9*�&E7+@0-0 \��<"��H
x
����8p�aQs@0�Z'0�9/L&2D��+/�I�1�<.&2/K#,D\<>&E<>�q35&28{<>��-0/CI^&E�+ lm�D9Q &Ko�x
�+7�7z-01G<>IG1G<�&JD\<p&r<>�wD9��*G >&(x
/�&28q3
8!-2 "*���/�@?<"- W m�U � D9Q &0o{Q�&2/_-2M�D"�9 \'E&E<>��-0/lY�*� >&(x
/�&E8!8!-2 "*���/�@?<"- �km5U � D!Q D!Q D!� oj&2/�*J<>���� "�{x=&E "*
	lm�DpoqU

�./��F8(&2/689-0/�D"��*��! �&=D\�+HN1�7+&E<>-2 a&2DeD"-2H_�{<>����/�@��+/K<>�9 "HJ�!*��+&E<>�iM��{<[x�9�!/N&E/?�qu�I�7+��8!��<
/��qu�<�3[D�<p&E<"��*G�+D\<" "��M�1G<>��-0/Y&2/G*Y�+ " \�9'2�! "D\�+M�7��=<> "&��\�!8{<>-0 \�+�!Dk��/t& W �?A�$ W U0�f<�&27�D"-�I� \�!897+1�*��9D
<>�G��dc1��9D\<>��-0/J-2:a�quGIG7+-0 "&E<>��-0/t�+/����9 "�9/c<�<>-?�+ \ "�{'0�! \D"��M�7+���quGIO�! \�+�9/�8!�9D=&2/�*_���!/G8!��8(&2/]&27+D\-
MO�?D\�!�9/L&2D
&tM� "��*�@0��MO�9<[xj�!�9/�<>�G�?/G-2<>��-0/�D�-2:iI�7X&2/G/��+/�@t&E/�*%7+�(&E "/���/�@�U



�D5 '0� ����'���'=��� �3���1�2� �3�e�������)��� # ��,#&��.�� '

�[/t<>����D�8p��&2IG<>�9 �xj��*��!D\8! "��M��
<>�G��D\I^&2 \D"��D>&2HJI�7+��/�@6&27�@0-0 "�Z<>��H &2/�*J�{u�I�7+&2�+/t��-`x
<>�G�+Dl&2I�I� \-K&28p���9/^&2M�7��!D?1�Dl<"-�<p&E8pg)7��]89-0H_IG7+�{u�IG7X&2/�/G�+/�@,I� "-2M�7+�9H_D6�+/�7X&2 \@0�Y:�&289<"-0 "�9*
W �6AC$ W D!U

�D594:5 �3> � A A @BA � @9A >	� ���:C�E ��@9A � A @ <8C	�,#&��.��3H

W 7X&2/G/��+/�@%8!&2/�MO�t<>��-01G@0�K<l-E:�&2D68!-2H_I�1�<>�+/G@�&%/��!&2 �3f-0IG<>��H]&E7iIO-07+��89#�@0��'2�!/�&ED
�+/GI�1G<i<"���<" >&2/�D\��<"�+-0/lI� "-0M�&2M��+7���<"�+�!D W  `m;D!Q�&GQ D!� oB&2/�*Y "�{x=&E "*�DF	��pUB��#)I���8(&27�7�#2QE<>�G�+Di��Di*�-2/��
MK#��8YRh [8_jbIk.<>��� W �6AC$ W :;-0 =<"���6-0IG<>��H]&E7sIO-07+��89#0U

� ���9/w*��!&27+��/�@�x
��<>�6'0�9 \#67+&2 "@0�FD�<p&E<"��D\I^&289�!D!Q2��-`x�{'0�! 9Q0<>����De&2I�I� \-K&28p�l�+De8!7��(&2 \7�#
�+/�&2I�I� \-0I� "�+&E<>�EQsD\�+/�89�w<>���Y897X&2D\D"��8(&27�x=&(#L-E:jD\I��98!�Z: #���/�@%& W �6AC$ W MK#C<>&2M�7��!D.-2:F<" >&2/�3
D"�Z<>��-0/�IG "-0M^&EM��+7���<>���!DYMO�!89-0H_�9D]��/G:;�(&2D\�+M�7��,&2/�*��{'0�9/  "�(&E*��+/�@ &27+7=<"���C��/�I�1G<_8(&E/�<p&2gE�
�
mn� � o<>��H_�EU

�^-0 iD\1�8p�JD"�9<\<>��/�@�QK-0/��8(&2/t�+/GD\<>�!&2*Y8!-2/�D"��*��! B<"���=IO�! �3fD\<>&E<>��89-0H_IG7+�{u��Z<[#l-E:�IG7X&2/�3
/���/�@�Ui�[/t-2<"���! Bxj-0 \*�D!QK<>�G���+/�I�1�<B<>-�<>�G��I�7X&2/G/��+/�@.&27+@0-2 "��<"��H xj-01�7+*tMO� �\1�D\<F-2/���D"��/�@07+�
D\<>&E<>�?&2/G*,<"���6-01G<>IG1G<�<>���6MO�!D�<.&28{<>��-0/�<>-Y<p&Eg2�6:; "-0H <>�^&E<�D�<p&E<"�2U

�[/ M � �(&E "/�D9QBAC&E/�D"-01G l&E/�* ��@�Q � �����RO�Q � �(&E "/�D6�9<l&27nUN*��9D"8! \�+MO�]&E/�&E7+@0-0 \��<"��H
� x
�G�+8p�aQG&2D"D\1�H_��/�@N&E8!8!�9D"D=<"-Y&wD"��HN1�7+&E<>-0 k:;-0 =AC$ W A�QG89-0HJI�1G<>�9D:; "-2H &E/c#_D\<>&E<>��-2:
A &2/,&289<"�+-0/ U�D"1�8p�,<>�^&E<!V

� �����lIO-07��+89#_�+HJI�7��!HJ�!/K<>�9*vMc# � ��D�/��(&E �3[-2IG<>��H]&27O�+/�A�QR&E/�*

� �����l \1�/�/���/�@Y<>��H_�.-E: � ��D��+/�*��9I��9/�*��9/c<�-2:�<>���6/c1�HNMO�! 
-2:bD\<>&E<>�9D�-E:kA�U



P �

�[/?-01� zx-2 "gRQExj�j��&`'2�&E*^&2IG<"�!*6<>����&27�@0-0 "�Z<>��H -2: � �(&2 \/�Db�{<b&27�Uz<>-�<"��� W �6AC$ W
D"�{<"<"�+/�@Jx
��<>��H_��/�-0 �HJ-�*G��|^8!&E<>��-0/�D!U���1G �H_&2�+/,8!-2/c<" "��M�1G<>��-0/,�+D
<>���?�{u)<>�9/�D"��-0/L-2:i<>����D
&27�@0-0 "�Z<>��H�&E/�*Y-2:^<>�G�=x-0 \gl��/	M�A,8!��7�7+�9D\<>�9 k&2/�*J�)�+/�@0�sQ � �����PO�<"-�HN1�7Z<>�Z3[&2@0�9/c<bI^&2 �<>�+&27+7Z#
-0M�D\�! �'2&EM�7+�6@K&2HJ�!D
&E/�*,<"���?&2/^&27Z#)D"�+D�-E:i�Z<>D�IO�! \:;-2 "H_&2/�8!����/%D"1�8p��*�-0H_&2�+/�D9U

�D5��=5 �3G C � >	�6A A @9A � �6> �:E �R@ <8G �

��D6HJ�!/K<>��-0/��9*��!&2 "7��+�9 !Qs<"���tI�7X&2/G/��+/�@vIG "-0M�7��!H x�J&2 \�J89-0/�D\�+*��9 "�+/G@v�+D.<>��&E<6-2:
I� \-�*�1G8!�+/G@v&2/�&28{<>�+-2/�&2D�-01G<"I�1G<.<"-%&]����D\<>-2 \# ��@0�Z'0�9/�&2D.�+/GI�1G<(U��[/�-2<"���! �x-0 \*aQa<>�G�
&27�@0-0 "�Z<>��H ��H_I�7��!HJ�!/K<>D=& ���9V U�� �ak �rU

��{:;-0 "�j*��!D\8! "��M��+/G@�<>���D"I^&2 \D"�q3[D>&EH_I�7��+/�@�&27�@0-0 "�Z<>��H,Q~7+�{<(� Di8!-2/�D"��*��! �<>���j8!7X&ED"D"��8(&27
&2I�IG "-K&28p�sQbx
����8p��xj�_x
�+7�7k8(&27�7 � ��� UI]�� UWh kIYRV`_ � � � ��&2/�* *G�!/�-2<"�]MK#����{U W D"�91�*�-E3f8!-)*��
:;-0 ������+D�@0�Z'0�!/%��/��b�+@01� \� � U � U

�����
&27�@0-0 \��<>�GH �+DbM��9D\<F1�/�*G�! "D�<>-)-�*YMK#lD"�9�!�+/G@.<>���=IG "-0M�7��!H &2Dk&�@0&2H_�jM��{<[x�9�!/
<>�G��&2@0�9/K<Y&2/�* ��<>Dl-0I�IO-0/��9/c<"D!U��=<N�(&E8p��D\<>�9IaQi<"����&2@2�!/K<N<p&Eg2�!Dw-0/���&E89<>��-0/�&E/�* <>�G�
-0I�IO-0/��9/K<>DY "�9D"IO-0/�*�MK#��!&28p��<p&Eg)��/�@L-0/G�v&289<"�+-0/�<> "��@0@0�9 "�+/G@L&2/�-2M�D"�9 \'E&E<>��-0/ �=U������
�+*G�(&N�+D=<"-Y8!-0/GD"�+*G�! 
&27�7sIO-0D"D\�+M�7���&289<"�+-0/GD:;-0 =<>�G�6&2@0�!/K<�&2/G*�&E7+7sIO-0D\D"�+MG7+�.-0MGD"�! �'E&E<>��-0/�D!U
�����
'E&27+1��� \�9<"1� "/��9*J:;-2 F&?@0�Z'0�9/J*G�!IG<"� ��8!-0 \ "�!D\I�-2/�*�DF<>-�<>���
��H_HJ�!*��+&E<>�j "�{x=&2 \* ����� 

&2*�*G�!*�<"-,<"���J�{u�I��989<"�!*� "�{x=&E "*�:;-2 �tD\<"�!I�Dl-0/aU������J�{u�IO�!8{<p&E<"�+-0/��+D�<p&2gE�!/�-~'2�! w&27+7
IO-0D"D\�+M�7��?-2M�D"�9 \'E&E<>��-0/�D�xj�!�+@E<>���9*CMK#v<>���?I� \-0M^&2M���7+�Z<[#]-2:b<>���9D"�l-0M�D"�9 \'E&E<"�+-0/�D
@0�Z'0�9/�<>�G�
7X&ED\<�&289<"�+-0/dU?<>&2g2�9/LMK#v<>���w&2@0�!/K<�&2/�*,<>���?���+D�<>-0 �#%-2:B-2M�D"�9 \'E&E<>��-0/�D �^U��=<��!&28p�LD�<>�!IsQ
<>�G�l&E@0�!/K<�� I��+8pgcD
<>���6MO�!D�<�&E89<>��-0/�m�H_&ru�<>&2g2�9/�-`'2�! ��w� D�IO-0D\D"�+MG7+�6&28{<>�+-2/�DpoqU

� �^&E<_� � *�-)�!D9Q��+DJM�1���7+*�<>���%:;1�7+7
7�-�-0g03[&2���(&E*�<" "�9�2U ������<" "�9�C�+DJ8!-2H_IO-0D"�9*
&27Z<>�! \/^&E<"��'0�97�#w-2: �\H_&rut/�-)*��9D��w-`'2�! F<>����&2@0�9/c<!��D&289<"�+-0/GD!Q)&2/�*_-2: �\�qu�I��989<p&r<>�+-2/]/�-)*��!D �



P0P

��� ��� � � �����

	lm �)o
	 �
�
M� �������]m �6m��n&GQ�-��9Q�MsQ�*�3 � o O W m;- � &�Q �)o

� � E � � � � ���

�
���
� m�� �Go �

���"!
� m#�$�&% o �

�"'
� m)( � o �

� ! '
� m)(*%

�
� ( � o � m)+ � � (*% � �,� �&% o �

�.-
� m#( �qo �

� ! -
� m)(*% � � ( �{o � m)+ � �(*% � �/� �&% o

x
���! \�2V
3���@�Q^� � &2/�*,� ��D\<>&2/�*, "�!D\I��989<"��'0�97�#v:;-0 =<"���67+-)8(&E<"�+-0/GD=-2:b�wQ^� � &E/�*,� ��&E<�� �.*
3���@��ZQF�2� � &E/�*��2� �_D�<p&2/G*�:;-2 w<>���]7+-)8(&E<"�+-0/�D�m�89-�-0 \*��+/�&E<>�9Dpol-2:��lQB� � &E/�*�� �_&r<

� �.*�3 �
3�- � &2/�*,- �
8!-2 " "�9D"IO-0/�*,<>-Y<>���6-0MGD"�! �'E&E<>��-0/%-2:B� � &2/�*,� �`U

�i��4���	�� � U � U����G�l�qu�&E89<�&27+@2-0 "�Z<>��H :;-0 W �6AC$ W Dwm :�&289<"-0 "��}(&E<"�+-0/�:;-2 �PY�9/��!HJ�+�9DpoqU



P 

-`'0�9 B<>���
&28{<>��-0/�Di-E:O<"�����!/G�!HJ�+�!D9UB�B'0�9/Jx
�Z<>�Y \�!7X&r<>��'2�!7Z#lD\H]&E7+7c/c1�HNMO�! "Dk-E:s&E89<>��-0/�Dk&E/�*
IO-0D"D\�+M�7��-0M�D\�! �'2&r<>�+-2/�D!Q0D\1�8p�J&2/t&2I�IG "-K&28p�Y��Di�quGIO�!8{<>�9*J<"-.M��98!-0HJ�= "&2I��+*G7�#6�+/K<" >&28{<p&2M�7��2U

�i��@01� "� � U � D"��-`x
D�<>�G��:�&289<"-0 "��}(&E<"�+-0/txj��-0MG<p&E�+/���/]<>����8(&2D\��-2:z<[x-t-0IGI�-0/G�!/K<>D9U
��DB&.H]&E<\<>�9 b-2:R:�&28{<(Q01G/�*��! i-01� B&ED"D"1GH_IG<"�+-0/N<"�^&E<i-0I�IO-0/��!/K<"DF&2 "�L_jb � � f �`b � �`b �nQrx��8!&2/
*��98!-0HJI�-2D"�6<>��� ��3�:;1�/�8{<>�+-2/C&2/G*�<> \�(&E<�D"�9I^&2 \�9<>7Z#,�(&28p���!/��9Hw#�&2/�*L�Z<>D
8!-0 \ "�9D"IO-0/�*���/�@
-0M�D\�! �'2&r<>�+-2/aU
��7�<"��-01�@2��<>�G�+D
:�&289<"-0 "��}(&E<"�+-0/,D"��@0/���|�8(&2/K<>7Z#vD"IO�!�9*�D�1�IC<"���wIG "-)8!�!D\D!QO<>����D
&2I�IG "-K&28p�,D\<"�+7�7a*�-)�!D
/�-2<�D"8!&27+�.<"-_HJ-0D�<
I� "-0MG7+�!HJD�D"��/�8!�6�Z<
 "�!dc1��� "�9D�D\1�HJH_��/�@t-~'2�! 3UWhjh
IO-0D"D\�+M�7���-0M�D"�9 \'E&E<"�+-0/�D9U

$.�(&E7+�+/G@�x
�Z<>� 7X&2 \@0�%I� "-2M�7+�9H_DYx
��<"��&�7X&2 \@0�v/c1�HNMO�! J-2:�-0MGD"�! �'E&E<>��-0/�DJ���!/�89�
 "�9dc1��+ \�!D=&?*������! \�!/K<&2I�I� \-K&28p�]<"�^&E<�x��/�-`x *��!D\8! "��M��EUk������IO�! �:;-0 "H_&2/�89��-E:s<>�G���{uG&28{<
&27�@0-0 "�Z<>��H ��D�8!-0HJI^&2 \�!*%<>-t-01� �&2I�IG "-K&28p�,�+/,���&2IG<>�9 .T)U

�����.H_&2��/]�+*G�(&w-2: � �!&2 "/�D�9<
&27nUB�+D�<>-N1GD"��� fnUWV � � �
U�� f"h _jbIk�-0/]<>�G�.@0�!/G�! >&r<>��'2�
HJ-�*��97�-E:z<>���6A�$ W A�UG4���'0�9/%&2/���/�I�1G<D\<p&r<>� �{Q)<>���.@2�!/��9 >&E<"��'0��H_-)*��!7O�+DjD>&2HJI�7��!*���/
<>�G� �\/G�!�+@2�)MO-0 \��-�-)* �v-2: ����/�-2 "*��9 6<"-,|�/�* &%/��!&2 �3f-0IG<>��H]&E7B&28{<>�+-2/�<"-�IO�! �:;-0 "H :; "-0H
D\<>&E<>� �{U �B�s�989<>�Z'0�97�#0Q�<"����&27�@0-0 "�Z<>��H �+D]MG1��+7�*��+/�@�& D\H]&27�7
D"1�M�35AC$ W A��-2:lA &E/�*
D"-27�')�+/�@NA��GD\1�8p��<>��&E<<"���.-0IG<"�+H_&27R&28{<>�+-2/]�+/vA�����D=&w/G�(&2 53[-0IG<"�+H_&27R&28{<>�+-2/_:;-0 ���+/%A�U
�[/K<>1��Z<>�Z'0�!7Z#0QG<"���+D�HJ�9<"��-)*,��D�M�1���7+*���/�@t&�V UWb �IY �,h�� �
U�� f"h ��� � � � � h Y8Y8X � U � � U � �9V � �{U

�����lH]&��\-2 �&2IGI��!&27e-2:B<>�G�+D�H_�{<>��-)*C��D�<"�^&E<�<>���l/)1GHNM��9 �-2:BD\<p&r<>�!D��+/LA��R*�-��9D
/�-2<?*��9I��9/�* -2/�<"���_/c1�HwM��9 l-2:jD\<>&E<>�9Dl��/�A�Uz�[/ -2<"���! �xj-0 "*�D9QB&% >&2/G*�-0HJ7�#LD"&2HJI�7+�9*
7+-)-0g035&E���(&2*�<> "�9�N<>�^&r<�-0/�7Z#�89-`'0�! \Dw&J:; >&28{<>�+-2/�-2:k<>���N:;1G7+7�7+-)-0g035&2���!&2*C<" "�!�YD\1��J8!�9D6<"-
8!-2H_I�1�<>�6/��(&E �3[-2IG<>��H]&27�&28{<>�+-2/�D=:; "-0H &2/K#vD\<>&E<>�6-2:BA�U

�.1� �&27+@2-0 "�Z<>��H,Q)x
�G�+8p��xj�?*��!/�-E<>�?Mc#%���~QR&2*^&2I�<>D
<>����D��+*��!&t<"- W �6AC$ W D!Uj���
*��{|^/��!Dl&�D\<"-�8p��&2D\<"�+8YIO-07+��89# �

�
Qax
�G�+8p��<p&2gE�!D?&v���+D�<>-0 �# �^Qe&vD>&EH_I�7��N-2:�D\<>&E<>�9Dl��&E/�*



P �

&���-0 \�+}9-0/�� &2D���/�I�1G<6&E/�*�8!-0HJI�1G<"�!D6&2/�&E89<>��-0/aU W D"�91�*�-E3f8!-)*��Y:;-0 �<"���t&27+@2-0 "�Z<>��H ��D
@0�Z'0�!/,�+/,�i��@01� \� � U P�U

�����,�+*��!&��+DN<>-�89-0HNM���/���<>���,D>&EH_I�7���@0�9/��! "&E<>��-0/�x
��<>� M�1���7+*���/�@C<"���,&289<"�+-0/�3
-0M�D\�! �'2&r<>�+-2/�<> \�!�EU������]D>&2HJI�7+�JD\<>&E<>�9DY��@2��'0�9/�&2D?�+/�IG1G<N8!&2/�MO�_��/c<"�! \I� "�{<>�!*�&EDl<>�G�
D\<>&E<>�9D.x
���+8p��&2 \�Y8!-0/GD"�+D�<>�9/c<�x
�Z<>�L<"���Y8!1� \ "�9/c<?-0MGD"�! �'E&E<>��-0/�D�&2/G*�&E89<>��-0/�D.1G/c<"�+7b/�-`x6U
4���'0�9/L&t���+D�<>-0 �# �^QO<"���l&27+@0-2 "��<"��H D\�(&2 \8p���!D�<>���?@K&2HJ��<> "�9�wMO�!7�-~x <>���?/�-)*��!D�*��9|^/G�!*
MK#�<>��&E<�����D\<>-2 \#]<"-J&2/,&2*�*��Z<>�+-2/^&27R*��!I�<>�,-2:B�?U��f<
D"�!&2 "8p�G�!D�UWhjh)IO-0D\D"�+MG7+��&2@2�!/K<�&289<"�+-0/GD
&E<J�(&E8p� &2@0�9/c<_HJ-~'2�C&E/�* �
U�� f"h � � � Y�� � �`V`[RU��9_aYRb �t&r<_�!&28p� -0IGI�-0/G�!/K<(� D_HJ-`'0�EU �=<
�(&E8p� &2@2�!/K<\3fH_-`'0�wI�-0D\��<"�+-0/ �^Qa<"���t&27�@0-0 "�Z<>��H 89-0H_IG1G<>�9D6&]'2&E7+1�� �tmn��Q �^Q�&GQ *Ro�:;-0 .�!&28p�
IO-0D"D\�+M�7��.&28{<>�+-2/�U�-0/�<"���.D"�{<�-2:eD�<p&E<"�!D
�]89-0 " \�!D"IO-0/�*G�+/�@w<"-Y&w@0�Z'0�9/v-0M�D"�9 \'E&E<"�+-0/aUi�����
�+*G�(&��+Dk<>��&E<(QcMK#Y@0 \-01�I���/�@�<>����D>&2HJI�7��!DkMK#t-0M�D\�! \'E&E<"�+-0/GD!QKx��&2 \��H_&2gc�+/G@�D"1� \��&6D"��/�@07+�
&28{<>�+-2/���D�1�D"�9*C:;-0 
�(&28p�C&289<"�+-0/)3[-0M�D\�! �'2&r<>�+-2/,I�&E<>�aUj�����N&E7+@0-0 \��<"��H |�/^&27+7Z#�D\�!7+�989<"D�<>�G�
 "-)-2<�&28{<>��-0/�<>-JM��6&E "@0H_&ru � �tm��

�
Q �^Q MaQ��.o{U

��-�@2�9<�&=MO�9<"<"�! e1�/�*G�! "D�<p&2/G*��+/�@
-2:c<"���FI� "-)8!�9D"D!QE&2/6�{uG&2HJI�7��B-2:)D"I^&E "D"�q3[D"&2H_IG7+�+/G@
7+-)-0g035&E���(&2*�<" "�9�?89-0/�D�<> "1G89<>�9*CMK#v<>�G�l&E7+@0-0 \��<"��H 8(&2/,M��6D\�!�!/�-0/,�i�+@21� "� � U  U

� �^&E<�x�l�^&('0�N��D�&J*��+ \�!8{<>�!*�<> "�9�w��/�x
����8p�L�(&28p��/G-�*��?�+D�7X&EM��97+�!*�MK#C&JD\<>&E<>�EU
�f<j�+D�8!-0HJI�-2D"�!*]&27�<"�! \/^&E<>�Z'0�97�#Y-2:��BU8k �`b � � � YR[����i/�-)*��!Dj&2/�*�� Y^fZf6YRb �`b � ��� � YR[�����/�-)*��!D9U
�F&28p� *G�+ "�989<"�!* �9*�@0�t:; "-0H &2/ �\&2@0�!/K<�3[HJ-~'2� ��/�-�*G�t<"-C&E/ �\-2I�I�-2/��!/K<\3fH_-`'2� �C/G-�*��t��D
7X&EM��97+�!*�MK#�&2/�&28{<>�+-2/aUJ��&E8p� *��� "�!8{<>�9*��9*�@0�t:; "-0H &2/ ��-0I�IO-0/��!/K<�3[HJ-~'2� �,/�-)*��Y<>-�&2/
�"&2@2�!/K<\3fH_-`'0� �t/�-�*G�?��D�7X&2MO�!7��!*%MK#%&2/,-0M�D\�! \'E&E<"�+-0/sU

��-LH]&Eg2�]�Z<?D"�+HJI�7��2Q�7+�9<l1�Dl8!-0/�D\�+*��9 l<"����8(&ED"�_x
�G�! "�_<>���]&2@0�!/K<w8(&2/��qu��!8!1�<>�
<[xj-�&28{<>�+-2/�D � � &2/�* � �`U=���G�w&2/�&27�#)D"��D
8(&2/L-E:B8!-21� "D\�wMO�l�qu�<"�!/�*G�!*C<"-�&2/K#%/c1�HNMO�! �-2:
&28{<>�+-2/�D!U



P0T

��� ' � ��� � � � � �

����� 

��:b* ��S

����� 
�� �
�
�
U�� f"h ��� ����� � �aU ��� 


-2<>�G�! \x
��D"�

H � � � > C ��� ' � ��� � � �����

��� �`b �`V U�� � � �
U�� f"h � � � � � b6_ 	JYRV �,h���V UWb �IY �,h�� f"_a]^XR_jbIk�	�V�Y � ��UWb � �
� �`b�U`fZf"h��R_jbIk

� UI] �SY^fZf6YRb �`b � ���Jf6YRh _a] � � Y � �`h0_jb � � V�b � � �^]^Y � f6Y �
U �
_jh _ � � U � � � � f �9_aYRb 
 �
:;-0 �� � � UZU �
�z�9<,]*' � ��M��?&Y >&2/G*�-0H D"&2H_IG7+�.:; "-2H �
�^-0 �/ � � UZU ��1�H��.I�IO-0/��9/K<
��fZf"h���f6YRh _a] ��Y 	��`b � � � � � YRbd]*'

	��{<>1� \/�D"&2HJI�7+���*'

� ��� Y�� � �`V�[RU��9_aYRb Y ' 	JYRV �
U�� f"h � �*' UI]^]^YRV �W_jbIk � Y U8k �`b ���	� �,Y�� � �`V�[RU��B_aYRb � Y � �`h

�
� V�Y �8f � � � k �`b �`V U�� ��� �
U�� f"h � � � ��Y�� � �`V`[RU��9_aYRb �{V
�e�{< � � �
� �����	�	���
� ��MO�.<>���6D"�{<�-E:iD"&2H_IG7+�!D=<"�^&E<
@0�Z'0�9D�-2M�D"�9 \'E&E<>��-0/�D�� � �
� �����	�	���
� �
� � � ��Snm
:;-0 
� � � UZU�g
� � � � � � � 	 ��� '
� � � ����� �tm�� '�Q �6m ��&GQ��'��9Q MaQ *�3 � o

 "�{<>1� \/ � � �,m

�i��4 ��	�� � U P�U
�����6D"I^&E "D"�?D>&EH_I�7��+/�@N&27+@0-2 "��<"��H :;-0 W �?A�$ W D



P �

�i��4 ��	�� � U  U���I^&2 \D"�.D"&2HJI�7+��/�@w7�-�-0g03[&2���(&E*]<> \�!�.-2:eD�<p&E<"�!D?mn����-`x
/vx
��<>�v���?TN&E/�*,P
&28{<>�+-2/�D
& � QR&��po{U



P �

�^ "-0H &2/ �"&2@0�9/K<\3[HJ-`'0� �?/G-�*��EQ0<>���
M� "&2/�8p����/�@�:�&289<"-0 Bx
�+7�7)<"���! \�9:;-0 \�
M���P�QcD\�+/�89�
xj�=8!-0/GD"�+*G�! k&E<b�(&E8p�JD�<>�9It&27+7cIO-0D"D\�+M�7��&28{<>��-0/�Db:;-2 �<"����&2@0�9/K<(Ui�=<k&2/ �\-0IGI�-0/G�!/K<\3fH_-`'0� �
/�-)*��2Q � �
U�� f"h � �x
��7+7sMO�6@0�!/G�! >&r<>�!*�&2/�*%<>�G�!/,@0 "-01GI��9*���/c<"-�X�Y�� � �`V�[RU��B_aYRb � ��� �D"1�8p�
<>��&E<�D"&2H_IG7+�!D_@0��')��/�@�<"���LD"&2H_��-0M�D\�! \'E&E<"�+-0/ ��'.x
�+7�7�M��L��/�<"���LD>&EH_��D"�9<v� '[Uy�����
M� "&2/�8p����/�@J:�&E89<>-2 
&E<
D"1�8p��/�-)*��!D�x
�+7�7�<"���! \�9:;-0 \�lMO��g�����U

W  >&28{<>��8(&27�7�#0Q0<"���+Dj�+D�*�-0/����+/J<>����:;-07+7�-~x
��/�@�x=&(#OVk:;-0 j&l@0�Z'0�!/]D>&2HJI�7+��8�'�:; "-0H ��Q
xj�w&2IGI�7�#_:;-0 
�(&28p�,�!/��9Hw#,� � �+/v<>�G�?�9/K'��� "-0/GH_�9/c<���<"D�I�-27+�+8{# � � ��/v<>1� \/�m;*��!89-0H_IO-0D53
&2M���7+�Z<[#�&2D\D"1�HJIG<"�+-0/RoqQ�<>���9 "�!&E: <>�9 �@2�9<"<"�+/�@_&Y/��9x D>&2HJI�7+�6D"'fU�4���'2�!/,D&'b&2/�*,<>���?&2@2�!/K<(� D
-0M�D\�! �'2&r<>�+-2/]HJ-�*��97�QKxj�.8(&2/v-2MG<p&2��/_<"����-0MGD"�! �'E&E<>��-0/]- 's8!-0 \ "�9D"IO-0/�*���/�@w<>-wD&'z&E/�*]<>�G�!/
&2*�*,D&'e<"-t<"���?&2I�I� \-0I� \�X&E<"��-0M�D"�9 \'E&E<"�+-0/%D"�{<�� '�U

�����.<" "�!����D=M�1���7�<�+/�<>�G�.:;-07+7�-~x
��/�@lx&(#0UF������ \-�-2<=/�-�*G�.-2:e<>���.<" "�9���+D=7+&2M��97+�9*
MK#]<"���.�+/G��<>�+&27^D"�{<
-2:�D\<>&E<>�.D

�
Uk�����?PEgCm���/�@0�!/G�! >&E7 � ��� g�oj8p����7+*� \�!/v-2:eD

�
&2 "�.@2�!/��9 >&E<"�!*

MK# 8(&27�7+��/�@ <>�G��@2�!/��9 >&E<"��'0��HJ-�*G�!76� <>�+HJ�!D]-0/ <"����D\<>&E<>�q35&28{<>�+-2/ I�&2�+ �m �
�
��� � o�m;<>�G�

�\-0IGI�-0/G�!/K<\3fH_-`'0� ��/�-)*��!D>o{QB<>-C@0�9<N<"���2U � � ] �I_jh �WV �`b�m <>���]/��{u)< �"&2@2�!/K<\3fH_-`'0� �L/�-)*��!D>o
&2/�*L�y<>��H_�9D�-0/�m �

�
��� �{o=<>-_@0�9<�<>����U � � ] �I_jh �WV �`b^U������+D�I� "-)8!�9D"D��+D� "�!IO�(&r<>�!*C1�/K<>�+7e<>�G�

*��9IG<>�,* ��� �+D� "�!&28p���9*aU
�����L�9*�@0�9Dv-0/�<>�G�C<> \�!��&2 \��&27�D"- 7+&2MO�!7+�9*�MK#�<"���L \�9x&2 "*�Dv \�9<"1� "/��9* MK#�<>�G�

@0�9/��! "&E<>�Z'0�6H_-)*��97�Q�&E/�*,<"���68p���+7�*%/�-�*G�!D
MK#�<>���?&28{<>1^&E7zD\<p&r<>�!D
 \�9<>1G "/��9*aU
��/���H_IO-0 \<>&2/K<��97+�9H_�9/c<�<"-v/�-2<"�+8!�w���! \�Y�+D�<"�^&E<�xj�Y�^&('0�Y<[x-v<[#)IO�!D6-2:�/�-)*��!D9U

����� �"&E@0�!/K<\3fH_-`'2� �v/�-)*��!D6&E "�YH_&ru�/�-�*G�!D.x
����8p��8!&2 " �#L1�IKx&2 "*GD6<"���NH_&ru�'2&E7+1��9D.-2:
<>�G�!�+ �D"1�M�3�<> \�!�!D9UJ�./�<"���Y8!-2/c<" >&2 �#0Qz<>�G� �\-0I�IO-0/��9/c<�3[HJ-`'0� �%/�-)*��9Dl&E "�Y&('0�9 >&2@2�J/G-�*��9D
x
���9 "�N<>�G�Y&('0�! "&2@0�N'E&27�1��N-2:k<"���ND"1GM�3f<" "�!�9D��+D.89-0HJI�1G<>�9*�&2/�*�8!&2 " \�+�!*C1�IKx=&2 \*�D!U?�f<���D
�+HJIO-0 \<>&2/K<b<"-�1�/�*��9 "7+��/��=&r<B<>����DiIO-0�+/K<b<>�^&E<i<>����DB&2I�IG "-K&28p�t��Db'E&27+��*wMO�!8!&21�D"�=xj�
&2D\D"1�HJ�
<>��&E<�<>���6-0IGI�-0/G�!/K<>D�&2 "�6 "&2/�*�-0H M�1G<�/�-2<�D�<> >&r<>�!@2�+86&2@0�9/K<>D!U



P��

�[/K<>1��Z<>�Z'0�!7Z#0Q~x
�^&E<�x�j�^&('0�=��De�!D"D\�!/K<>�+&27+7Z#?&�D\I^&2 \D"�=7�-�-0g03[&2���(&E*6<" "�9�-0/6<>��� � �`h _ �
	
���aU�� �{Uk��D�&lH_&E<"<"�! j-2:a:�&28{<(Q�<"����/c1�HwM��9 =-2:eMO�!7+���9:sD\<p&r<>�!D8!-0HJI�1G<"�!*vMK#_<"���.&E7+@0-0 \��<"��H
�+Db<>����/c1�HNMO�! F-2:O/�-)*��9Dk�+/N<>�G�=<> "�9��D"�!&2 "8p���9*aQcx
���+8p�J�+DB��/N<>���=xj-0 \D\<\3f8(&2D\���+M�mn� � � � o
	gO�U

������D
xj-0 \D\<\3f8(&2D\�l89-0 " \�!D\I�-0/G*�D�<>-_&t8!&2D"��x
���9 "�l&27+7s-0M�D"�9 \'E&E<"�+-0/�D
&E "�6*������! \�!/K<(U
�[/�H]&E/c#C*�-0H_&2�+/GD!Qa��/�8!7�1�*��+/G@]<>���t-0/G�!D�x�tD�<>1�*����!*aQa<"���t/c1�HNMO�! �-2:j*������! \�!/K<6-0M�D\�! 53
'E&E<>��-0/�D�x
�+7�7zM��?7+��H_�Z<>�9*vD"1�8p�C<"�^&E<�<>���?-0M�D\�! �'2&r<>�+-2/�D�x
��7+7zMO�l@2 "-01�IO�!*��+/K<>-_&_/c1�HwM��9 
-2:�8(&r<>�!@2-0 "���!D�g_x
�G�+8p�%-0/,&('0�! "&2@0��x
�+7�7�MO��HN1�8p�%D\H]&27�7+�9 j<>��&2/���QGx
���+8p�%x
�+7�7�7��+/��!&2 "7Z#
D"IO�!�9*�3[1GI�<>�G�l&E7+@0-0 \��<"��H�U

������D� \�!I� \�!D\�!/K<p&E<"�+-0/,-2:b-01� �D\1�M�3�A�$ W A��R&2D
&N<> \�!�6���97+I�D
1�D
1�/�*G�! "D�<p&2/G*�<>�G�
x&`#,<>�G�N&27�@0-0 "�Z<>��H x-2 "gcD!U��&2D"��8(&27�7�#0QOA�����D�&2/�AC$ W �+/�x
�G�+8p�C<"���wD�<p&2 �<�D�<p&E<"�N�+D �

�

&2/�*,�+/%x
����8p�,<>&2gc�+/�@_&2/�&289<"�+-0/ U�'e:; "-0H &J/�-)*��6�+/%<>�G�6<" "�9�l8!&21�D"�9D.&Y<> "&2/�D"�Z<>��-0/�<>-_&
1�/��Z:;-0 "HJ7�#� >&E/�*�-0H 8p�G�+7+*�-2:�<>��&E<?/�-�*G�2U �z�(&E:/�-�*G�!D?&E<6<>���tMO-2<"<"-0H 8!&2/ MO�tD"�9�!/�&ED
&2M�D\-0 "MG�+/�@vD�<p&E<"�!D!U ��/�*��9 .<>����D��+/K<>�9 "I� \�9<p&r<>�+-2/aQsxj�J8!&2/�8!-0HJI�1G<"�N<>���Y-2IG<>��H]&27b&28{<>�+-2/
<>-Y<>&2g2�6:; "-0H D

�
�+/�A��ZU

�i��@01� "� � U PlD"�G-~x
DI^&2 \<-2:�&l<" "�!��M�1���7�<�:;-0 =���6TlD"&2HJI�7+�9D�m���/]-01G �{u�IO�! \�+HJ�!/K<>D9Q
����D6@0�!/��9 >&27�7�#L&2M�-`'2� � S2SKo{UJ�^ "-0H <>���J "-)-2<6D

�
Qb&E89<>��-0/�� � &2/�* � �N&2 \�Y<> "���!*�T�<>�+HJ�!D

�(&E8p�aUB�^ "-2H �(&28p�l-2:G<"���� "�!D\1�7�<"�+/�@ _ ��-0I�IO-0/��!/K<�3[HJ-~'2� ��/�-)*��!D9QExj�j@0�{<i-2/��F-0M�D"�9 \'E&E<"�+-0/aQ
x
����8p��&2 \��@2 "-01�IO�!*J�+/K<"-?g�� � D"�{<>D!Qc<>��&E<�@0��'2�!Dj&6<"-2<p&27G-2:Fm�� � 	�� �qo �"&2@2�!/K<\3fH_-`'0� �l/G-�*��9D
&E<�<>���l/��{u)<�7+�9'2�!7nU��^ \-0H �(&28p�C-2:B<>�G�!D"�l "�9D"1�7Z<>�+/G@]D\<>&E<>�9D!Q��(&28p��&E89<>��-0/,�+D�&27+D\-_<> \�+�9*��
<>��H_�9D!QK&E/�*YD"-�-0/Y*G-~x
/Y<"-�*��!IG<"�t* �����+/N<"���<> \�!�EUB�����='E&27+1G�!Dk&2D\D"��@0/��!*Y<"-�<>����7��(&('0�9D
-2:z<"���.<> \�!�.89-0 " \�!D"IO-0/�*v<"-N "�{x=&2 \*�D�&E<<"���!D\��D\<>&E<>�9D
&2/�*%&2 \�.M^&28pgE�!*,1�I%&2/�*%&('0�9 >&2@2�!*
&E<.<"��� �\-2I�I�-2/��!/K<\3fH_-`'2� �v/�-)*��Y&2MO-`'0�EU?���G�!D"�J&('0�9 >&2@2�!*�'E&27+1��9D.&2 \�w<>�G�!/�M^&28pgE�!*�1�I
<>-6<>�G� �"&2@2�!/K<\3fH_-`'0� �l/G-�*���&E<�<>����/��qu�<7X&(#0�9 j1GI_x
���9 "��<"����H]&ruN'2&E7+1��
�+DF<p&Eg2�!/sUk�����
-2<"���! jD"1�M�3�<> \�!�!D=&2 "��*��+D\8(&2 \*��!*�D\�+/�89��<"���9#_*�-N/�-E<89-0/K<> "��M�1G<"��<>-l<>����|^/^&27R'E&27+1��EUB������D



P��

I� \-�89�!D"D��+D� \�!IO�(&E<"�!*�M�-2<\<>-0HY3[1GIv1�/K<>�+7a<"����|^/^&27 �&U �6-`'0�9 �&28{<>��-0/%�+D�8!-2H_I�1�<>�!*�&E<
<>�G�
 "-)-2<
-2:�<>�G�6<" "�9�2U

��D]D"��-`x
/ �+/ � �!&2 "/�D]�9<v&E7�UZQ=<>���L��/K<>�! \�!D�<v-2:�<>�G�+D]HJ�9<"��-)* �+DJ<>�^&E<]<>���LD\�+}9�
-2:�A��b8(&2/ M���8p�G-0D"�9/ ��/�*��9I��9/�*��!/K<"7�#�-2:�<>���]D"�+}9��-2:�<"���]-0 \�+@0��/^&27�AC$ W &2/�*� \�!D\1�7�<"D
/��{'0�! �<>���97+�9D"D]��/�8p��-)-0D"��/�@�/��(&2 53[-0I�<>�+H_&27j&289<"�+-0/GDt&E<Y<>���% \-�-2<!U ���%x
��7+7j/�-2<t@0-��+/K<"-
HJ-0 "�_*��9<>&2�+7�Dl���9 "��MG1G<N��/c<"1���<"��'2�!7�#2Qb<"���]gE�9#�&E "@01�HJ�!/K<w�+Dl<"�^&E<wD"H_&27+7FD>&EH_I�7��!D9Qi�9'2�!/
x
���9/ @0�Z'���/�@%I�-)-0 6&2IGI� "-(u��+H_&E<>��-0/�D.-E:<>�G�J/G�{u)<\3fD\<p&r<>�J*��+D�<> "��M�1G<"�+-0/�&E<?�!&28p� D�<p&E<"�_��/
<>�G��<> \�!�2Q�@0��'2�.@0-)-�*_�!D�<>�+H_&E<"�!D-E:z<>��� ���1f �^]��aU��9_aYRbN-`'0�! 
&E7+7R-0M�D\�! \'E&E<"�+-0/GD=8!-0HJI�1G<"�!*v&r<
�\-0IGI�-0/G�!/K<\3fH_-`'0� �_/G-�*��9D!ULM � �!&2 "/GD!QOAC&2/GD"-01� �&2/G*C��@�Q � �����RO

�D5 �=5 � � �Z; ��� ��� �6A�� � E���� >9C��D@j<��

� �(&2 \/�D
�9<�&27nUBI� "-`'2�?<"�^&E<(V

��GDC E �RC � 4 m � �!&2 "/GD��{<�&27�U o
�����6'E&27+1��.:;1G/�89<"�+-0/%-2:�<>���6D�<>-)8p�^&2D\<"�+86IO-07+��89#_�+HJI�7+�9H_�9/c<"�!*vMK#v� � D>&r<>�+D�|^�!D9V

��� ��� m;Dpoj3 � �~m;Dpo � �
	

:;-0 i&27+7)D\<>&E<>�9DkD � �lx
���9 "� � � �+Di<"���=-0IG<"�+H_&27K'E&27+1���:;1�/�8{<>�+-2/t&2/�*N<>�G�'E&27+1��j-2:�	
8(&E/_MO��&2* �\1�D�<>�!*_MK#t8!-0/�D�<> "&2�+/K<>DF-0/t<>�G��D"&2H_IG7+��D"��}!����QK<>���
��-2 "�+}9-0/J� &2/�*JH]&ru���HN1�H
 "�{x=&E "*�	� ���cU

�[/�I� "&289<"�+89�2Qc<>����M�-01G/�*�-0/�� &2D=&6:;1�/�89<"�+-0/_-2:e�y&2/�*�	�� ������Dj \�!7+&E<>�Z'0�!7Z#t7+-)-0D"�
&2/�*Jx���^&('0��M��9�!/�&EM�7+��<>-?D"�G-~x /G�(&2 53[-0IG<"�+H_&27�IO-07+��8!���!DBx
��<"�_Hw1�8p�]D\H]&27�7+�9 B'2&E7+1��9DF:;-2 
<>�G�!D"�?I^&2 "&2HJ�9<>�9 "D
&2D�x
��7+7sMO�6D"��-`x
/��+/���^&2IG<"�! �T�U



 S

73E���� > C��D@j< �
�

�����F/c1�HNMO�! e-2:�/�-)*��!De�+/.<"���F8!-0HJI�7��9<>�i7+-)-0g035&2���!&2*.<> \�!�F�+D �+MZm � � � � ��� o 	 O�Q~x
���! \�
� �+D6<>���JD"�{<N-2:
&E89<>��-0/�D9QB� ��D6<"���]D\�9<l-2:�IO-0D"D\�+M�7��t-0M�D"�9 \'E&E<"�+-0/�Dl&2/�*�� ��D6<"���]@2��'0�9/
��-0 \�+}9-0/aU���D\D"-)8!�+&E<>�9*�x
�Z<>���!&28p��/�-�*G�N�+/C<"���N<> \�!�Y��D.&�MO�!7+���9:FD�<p&E<"�2Uw�-0H_IG1G<>��/�@]<>�G�
MO�!7+���9:�D\<>&E<>�Y \�!D\1�7�<"�+/�@�:; \-0H &v@0�Z'0�!/�&28{<>��-0/� "�!dc1��� "�9D �
m�� ��� � o�-0IO�! "&E<>��-0/�D9Qax
���! \�]�L��D
<>�G�ND"�{<�-2:FIO-0D"D\�+M�7��wD\<>&E<>�9D�-2:k<>�G�N�!/K')�+ \-0/�HJ�!/K<&M �e�Z<"<"H]&2/sQ � �����POnU.�����w<"-2<p&E7b \1�/�/���/�@
<>��H_���+D=<>�G�! "�{:;-0 "���+M � ��� � m � � � � ��� o 	gOnU

�f<B��&2DBMO�!�!/YD\��-`x
/N<>�^&r<i<>�G�=�{u�IO-0/��!/K<"�X&27�*��!IO�!/�*G�!/�8{#Y-0/w<"���*��98!��D"�+-2/�3[H_&2gc�+/�@
��-0 \�+}9-0/�8(&E/�/�-2<wM��v&('2-0�+*��9* M W &2I^&2*G�+HJ��<> \�+-01�&2/�* ��D"��<"D"��g)��7+D9Q � ��� � O�U ���9<YD\�+@0/��Z|^8(&E/c<
�+HJI� \-~'2�!HJ�!/K<=8!&2/vMO��&28p�����9'0�9*%�+/]<"���.*��9I��9/�*��!/G8!�6-0/ � ���K&2/�* � ��� UFA,8!��7�7+�9D\<>�9 =�9<�&27�U
�^&('0�YIG "-0IO-0D"�9*�&_x&`#�<>-� \�!*�1G8!�N<>�G�N*��!IO�!/G*��!/�89�t-0/ � ����1�D\�+/�@�MO�!7��+�{:kD\<>&E<>�ND\�+HJI�7+�Z|G3
8(&r<>�+-2/dM A�89��7+7��!D�<>�! 
&E/�*L�)�+/�@0�sQ � �����RO�U

������D"I^&2 \D"�.D"&2HJI�7+��/�@?&27+@0-2 "��<"��H IG "�!D\�!/K<>�9*,&2M�-`'2��<p&E8pg)7��!D�<>����*��!IO�!/�*G�!/�89��-0/
� ��� U��[/�D�<>�!&2*�-2:FM�1���7+*���/�@t<>���?:;1�7+7�7+-)-0g035&2�G�(&2*%<> \�!�2Q�<>���w&27+@0-2 "��<"��H M�1G�+7+*GD�&]D\1�M�3�<> "�9�
 "�9I� "�9D"�9/c<"�+/�@�-0/�7Z#�&L:; >&28{<>�+-2/ -E:�<>�G�,89-0HJI�7+�{<>��<> \�!�EU��[/K<>1��Z<>�Z'0�!7Z#0QFx
�^&E<txj���^&('2����D
�!D\D"�9/c<"�X&27�7�#�&tD\I^&2 \D"�?7+-)-0g035&2���!&2*�<> \�!�6-0/%<>���6MO�!7��+�9:�D�<p&E<"�2U

��D�D"�!�9/��(&2 \7+�+�9 !Q^<>�G�N/c1�HNMO�! .-2:FMO�!7��+�{:BD\<>&E<>�9D�8!-0HJI�1G<"�!*LMK#�<>���w&27+@0-2 "��<"��H ��D
<>�G�N/c1�HNMO�! �-2:F/�-)*��9D��+/C<"���w<> \�!�YD\�(&2 \8p���!*aQax
�G�+8p���+D��+/C<"���Nx-2 "D\<�3[8!&2D"� �+MZm�� � � � o 	-O
x
���9 "�_����D�<>�G�Y/)1GHNM��9 �-2:�D>&2HJI�7��!D!Q�<>�^&E<.�+D�<"���Y/c1�HNMO�! �-2:�8(&E7+7+D�<>-v<>�G�N@0�!/G�! >&r<>��'2�
HJ-�*��97a:;-0 ��(&E8p�L&2@0�9/K<\35&E89<>��-0/%/�-)*��l��/v<>���6<> \�!�2U������? "1�/G/��+/�@t<>��H_��-E:i<>�G�l&E7+@0-0 \��<"��H
�+D=<"���! \�9:;-0 \���+M�� ��� � mn� � ��� o
	gOnU

�f<=8!&2/vMO�.D"�9�!/aQG<"�c1�D!QG<"�^&E<��:a<"���./c1�HNMO�! =-E:eD>&2HJI�7+�9D�� 8!-2/�D"��*��! \�!*v�+DjD"H_&27+7��! 
<>��&2/�<"���_/c1�HwM��9 w-2:-0M�D"�9 \'E&E<"�+-0/�D � ��� Q�<"���] \1�/�/���/�@,<"�+HJ�t-2:<"����&27�@0-0 \��<>�GH 8!&2/�MO�
D"��@0/��Z|^8(&2/K<"7�#���H_IG "-`'0�9*aU=A,8!��7�7+�9D\<>�9 
�9<�&27�UF�^&('0�?*��9 "��'2�!*�M�-01G/�*�D�-0/,<"���6'2&E7+1��9D�-E:F�
&2/�*_� #����!7�*��+/�@6&E/]&27�@0-0 \��<>�GH &28p�G�+�9')��/�@w&�<>-E<p&27^ \�9x&2 "*_/�-l7��!D\DF<"�^&2/ ��:; "-0H -2IG<>��H]&27nQ



 �

x
���9 "� �N*��!IO�!/�*GD�-0/C��QO��&E/�*,<"���6H]&~uG��HN1�H  "�9x&2 \*L	�� � �cU�kHJI��+ \�+8!&27+7Z#0Qc��-`x�{'0�9 !Q
��<k<"1� "/GDj-01�<j<"�^&E<F<>���9D"��M�-01G/�*�DFx�9 "�� "�!7+&E<>�Z'0�97�#Y7�-�-0D\�
&2/�*J<>�^&E<Fxj��89-01�7�*_-0M�<p&2��/t'2�! �#
@0-)-�*v \�!D\1�7�<"D
x
�Z<>��&YHN1�8p�,D"H_&27+7��! =/c1�HNMO�! 
-2:bD>&EH_I�7��!D9U



�=5 .�#&�����1�2'/����. ����'=�����,'

�[/L<>�G�+D.8p�^&EIG<>�9 .x�Y*��9D"89 "�+MO�w<"���N*�-0H_&2��/�D�xj�Y�^&('0�YD�<>1�*����!*�&2/G*��{u�I�7X&E�+/L<>�G�
 "�9D"1�7Z<>D�-0MG<p&E�+/��9*Cx
���!/�&EI�I�7�#)��/�@J<"���ND\I^&2 "D\�ND>&EH_I�7��+/�@J&27�@0-0 \��<>�GH <>-]<"���!H,U � �w&27+D\-
8!-2H_I^&E "�F<>����Db&EI�I� "-0&28p�w<>-�<>����8!7+&2D"D\�+8!&27KH_�{<>��-)*�D��+/?<>�! \H_D�-2:�&28!891� >&28{#l&2/�*N� �_89�+�9/�89#2U

�0594:5 �3G CSFaE0E � �6A�� � �?C � �n<8E �RH �DE�� �6@9A

�0594:59465 .�C H � �P@ �D<?@9E"A/E"F+<?GDC �DE�� �6@9A

��-�MO�!@0��/ x
�Z<>�aQ�x���+7�7+1�D�<> >&r<>�C<"����MO�!/G�9|�<"D�-2:w-01� ,&27�@0-0 "�Z<>��H -0/ &�D\�+HJI�7+�
&('0-0��*�3[IG "�!*�&E<>-0 535&2/G*�3[�!&E<�:;-�-)*,I� "-0MG7+�!H,Q���/c<" "-)*�1�89�!*CMK# M ���+/G@0�C&E/�*��-0�G/aQ � ��� � O�&E/�*
*��9I��+8{<>�!*,�+/,�i��@01� \�?T�U � U

�i��4���	���T)U � U���'0-0��*�3[IG "�!*�&E<>-0 535&2/G*�3[�!&E<\3�:;-�-)*�I� \-0M�7+�9H�U

�.1� F&2@0�9/K<.m;��oB "-0&2H_Di�+/J&2/t/ ��/J@0 \�+*aU��f<�@0�9<"Dj&�I^&(#2-2�%-2: � S.:;-0 k�9'2�! \#JI����!89�
-2:B:;-)-)*�m��ko
�Z<�|�/�*�D.&E/�*�&_/G�!@K&E<"��'2�w "�{x=&E "*L-2:b3�P2SJ��:B�Z<���D�gc��7+7+�9*%Mc#C&_IG "�!*�&E<>-0 Nm W o{U



�

� ���9/�:;-�-)*_��D�:;-21�/�*aQ���<� "�!&2I�IO�(&2 \D�&E<&l >&E/�*�-0H 7+-)8(&r<>�+-2/J-2/]<>����/��{u)<j<>�+HJ��D\<>�9IaU��./
<>�G�.8!-0/K<" >&2 �#0Q��Z:z<>���6&2@2�!/K<��+Djgc�+7+7��!*aQc<>�G��<> \�X&27O�+D=-`'2�! 
&2/�*�<"����&2@2�!/K<�8(&E/�/�-2<=<>&2g2�6&E/c#
HJ-0 "��D�<>�!IGD!U

�0594:5��05 � � �gC �R@ � C A"< �6> �?CIHJ; > <8H

��-,��7+7�1�D\<" >&E<"�l<>�G� �\D"H_&2 \<��vM��9�^&(')�+-0 \D.x�t@0�{<61�D"��/�@%-01� ��+HJI�7��!HJ�!/K<p&E<"�+-0/sQOxj�
x
�+7�7s�qu�&EH_��/��.<>����:;-07�7+-`x
�+/G@w<[x-J�{uG&2HJI�7��!D!U

� ���+*G�+/�@

�-0/�D\�+*��9 �<>����:;-07�7+-`x
�+/�@wI�7X&2/G/��+/�@YIG "-0M�7��!H *��!I���89<"�!*,�+/,�i�+@21� "�?T�U P�U

�i��4 ��	���T�U P�U
����*��{3�:; "-0HY3[I� \�!*^&r<>-0 jI� "-0MG7+�!H,U

�[/�<>����DJIG "-0M�7��!H,Q�&�I� \�!*^&r<>-0 W ��DYI^&E<> \-07+7��+/�@L&� \-�-0H *��!7��+HJ��<"�!*�MK# &Lx=&27�7�U
�f<>DYIO-07��+89#��+Dl<>����:;-07�7+-`x
�+/G@�Vt��:�/�-�&2@0�9/c<t��/�D"��@0�K<(Qkg2�9�!I x=&27�gc�+/�@�&2 \-01�/�*�<"���% "-)-0H
m��Z<>D�I^&E<>�C�+D�*G�!I���89<>�9*Lx
��<"��&�*�-2<\<>�!*C7+�+/G�`o{U��f:j&2@0�!/K<��+/LD\�+@0�K<(QOx=&E7+gv<>-`x&2 "*�D��Z<(U������
I� \�!*^&E<"-0 �8(&E/v-0/�7�#_D"�9��<>����89�!7+7�D=�+/�:; \-0/K<�-2:�����H m;1�/�7+�9D"D=<"���! \�?��Dx&27+7Xoj&2/�*v��D�&27Zx=&(#)D



��

:�&289�+/�@N<"����*��+ \�!8{<>�+-2/v8!-0 \ "�!D\I�-2/�*��+/G@N<>-t��<"D=7X&2D�<�HJ-~'2�Jm��EU�@t "��@0�K<���:��Z<>D=7+&2D\<
&E89<>��-0/�x&2D
HJ-~'2�(	
�+@0�K<po{UB������&2@0�9/c<�+D��+/��Z<>�+&27+7Z#l7�-�8!&E<>�9*�&E<�<>�G��<"-0I�3[7��9: <�8!-2 "/��9 !Uk�f<>Dj@0-K&27R��D�<"-w@0�{<
<>�G�6:;-)-)*%��x
�Z<>��-01�<
M��9�+/�@t8(&E1�@0�K<�Mc# W U

�^-0 =<>�G�+D�I� \-0M�7+�9H�Q)x�?@0�{<�<"����:;-07+7�-`x
�+/�@NMO�!��&`')��-0 !V�m�� � � QR��� � S0S0o
� � YR[��^\QY �gb � � YR[�� �+_ik � � � b�Y � f � � YR[�� � �
	 �	� � YR[��^\QY �gb � � YR[��^\�Y �gb �

kWV U � � Y8Y � �
� �1f �^]�� ���&V � ��UWV �2V 	 � S

�[/ -2<>���9 Nx-2 "*�D9Qj<>�G�%&2@0�!/K<t|^ \D\<tHJ-~'2�!Dt*�-`x
/�<>-`x=&E "*�D_� M�1G<Y<>�G�!/�<p&2gE�!DJ&
D\<"�!I�<>-�<>�G�v "�+@2�c<w<>-����+*G��:; "-0H <>���vI� \�!*^&r<>-0 W UF�./�8!� W ��&2DY<>1� \/��!*�<>-L<"���% "�+@2�c<
&2/�*vD�<p&2 �<>�9*,HJ-`')�+/�@Y&(x&(#�:; "-0H �Q���<=��D=D>&r:;�.:;-0 <>�G��&2@0�9/c<�<"-Y@0-t&2/�*v@2 >&2M�<"���.:;-�-)*aQ
���9/�8!�Y@0�{<"<"�+/�@%&] \�9x&2 "*�-2: 	 � SGU����G�YI�-07��+8{#���D.1�/�89-0/�*��Z<>��-0/^&27��+/C<"���+D�8(&2D\�YM��98(&21�D\�
<>�G�?IO-07��+89#_-2:�<>���6�9/��!Hw#%��D�*��9<"�! \H_��/��+D�<>�+8EU

� 46�{<"<>��/�@t8! \1�8!�+&27a�+/�:;-0 "H_&E<>��-0/

������D"�!89-0/�*�IG "-0M�7��!H xj��89-0/�D"��*��! \�!*���7+7�1�D\<" >&E<"�!Dk��-`x <"���.&2@2�!/K<j<>&2g2�9D \�!7+�{'E&2/K<
-0M�D\�! �'2&r<>�+-2/,D�<>�9I�D�x
�G�!/C/G�!8!�9D"D"&2 \#2U�f<
�+D�*G�!I���89<>�9*���/,�i�+@01G "�?T�U  U

������&E@0�!/K<���D�+/G��<>�+&27+7Z#w7�-�8!&E<>�9*]��/�M��{<[x�9�!/v<[xj-Y "-)-0H_D9Q��!&28p�v-2:z<"���!H 8!-0/K<>&2�+/�3
�+/G@J:;-)-�*C&2/�*�I�-2<"�!/K<>�+&27+7Z#�-0/G�w-0 �H_-2 "�6I� "�9*^&E<"-0 "D9U������w&2@0�9/c<!��D��+/��Z<>�+&27sMO�!7��+�9:i�+D
<>�^&r<
<>�G�! "�t��Dl&,T2S�� I� "-2M^&2M���7+��<[#,<>��&E<�<>���t�9/��!HJ�+�9Dl&E "�t�+/�<>�G�t<"-0I�3f7+�9: <6 \-�-2H &2/�*�&,T2S��
I� \-0M^&2M���7+�Z<[#�<"�^&E<N<"���9#�&2 "����/�<>����<"-0I�3f "�+@2�c<w "-)-0H,U������vIO-07��+89#�-2:�<>�G�!D"�vIG "�!*�&E<>-0 \D
�+D?<>-�@01�&2 "*�<"���]:;-)-�*�&E/�*�gc�+7+7F<>�G�v&2@0�9/c<t�Z:���<w@0�9<"DY�+/K<>-�<>���� \-�-2H�U���/�&2*�*��Z<>�+-2/^&27
�!7��!HJ�!/K<j-2:a<>�G�+D��!/K')�+ "-2/�H_�9/K<=�+Dj&l/c1�HwM��9 -2:a<" "�9�!D!U��)H]&27�7�<> \�!�!D.m;<po��!/�&2M�7+�
<>�G�.&2@0�9/K<
<>-lD"�9��&2MO-~'2��<"����x&27+7R��/c<"-l<"����897+-0D\�!D\< "-)-0H m;�2U @�UB<>-0I)3[7+�{: <� "-)-0H :;-0 F<>����<> "�9��7�-�8!&E<>�9*



 T

�i��4 ��	���T�U  U��7+�+HwM�3f<" "�!��I� "-0MG7+�!H,U

�+/�mnP�Q P2o{Uk�����6M���@t<" "�9�]m;��o=�!/^&2MG7+�!D�<"���?&2@0�!/K<
<>-tD\�!�6<>���6I� \�!*^&E<"-0 "D
��/vM�-2<"�� \-�-2H_D9U

�^-0 =<>�G�+D�I� \-0M�7+�9H�Q)x�?@0�{<�<"����:;-07+7�-`x
�+/�@NIO-07��+8!���!D9V�mn� � � QR��� � S0SKo

� � YR[��^\QY �gb � � YR[��^\QY �gb �
��:\m;/�- &2@0�9/c< ��/ <"-0I�3f7+�9: <  "-)-0H�o � YR[����6f � � YR[���� f � � YR[���� f �

� YR[�� � �
	 � � � V U � � Y8Y �
�!7�D"� � YR[���� f � � YR[����6f � � YR[����6f � � YR[�� � _ik � � � � V U � � Y8Y �
�
� �1f �^]�� ���&V � ��UWV �2V 	 � S

��Djx��8!&2/vD"�9�.<>����&E@0�!/K<�*�-)�!D/�-2<�@0-wM�7+��/�*�7�#Y<"-`x=&2 \*�D�-0/���:;-�-)*]-0 j<>���.-E<>���9 
M�1G<6D�<p&2 �<>D�MK#L<>&2gc�+/�@vD�<>�!IGDl&(x&(#L:; "-0H � <>-v@0�{<6H_-2 "�N��/G:;-0 "H_&E<"�+-0/aU��f<.8p��-�-2D"�!D6<>�G�
<p&E7+7+�9D\<l<> "�9��� x
���! \�v��<N8!&2/�@0�9<w<>���vHJ-0D\<w�+/G:;-2 "H_&E<>��-0/ &E/�*�<>���9/�@0-��9Dw<>-L<"���vD>&r:;�
 "-)-0H Mc#]<>���6D"�G-0 \<"�!D\<�I^&E<"�aQ^���9/�8!�?@0�9<\<>��/�@t&J \�9x&2 "*,-2:�	 � SGU



 �

0 20 40 60 80 100 120 140 160 180 200
8.5

9

9.5

10

10.5

11

11.5

12

12.5

13

13.5

Number of samples

A
cc

ur
ac

y

Mean M by sampling
Exact value
M + s
M − s

s=1.8 

s=1.4 s=1.1 

s=0.5 

e=1.4 
e=0.3 e=0.02 

M + s 

M − s 

M 

e=0.01 

�i��4 ��	���T�U � U
��898!1� "&289#]-2:z<>���6&E7+@0-0 \��<"��H &2D�&w:;1G/�89<"�+-0/�-E:z<>����/c1�HNMO�! -2:eD>&2HJI�7��!D!U
��&27�1��!D=:;-0 
&Y@0�Z'0�9/,IG "-0M�7��!H &2 "��*���D"I�7+&(#0�!*sU����G�?�quG&289<
'E&27+1G�����+D�-2MG<p&2��/��!*vMG1��+7�*��+/�@
<>�G��:;1G7+7.7�-�-0g03[&2���(&E* <" "�9��m;�{uG&28{<L&27�@0-0 \��<>�GH�oqU ������'E&27+1G� A @0�Z'0�!/ MK# <>����D\I^&2 "D\�
D>&EH_I�7��+/�@%&E7+@0-0 \��<"��H 89-0/K'0�9 "@0�9Dl<>-��yx
���9/ <>�G�J/c1�HwM��9 l-2:jD>&EH_I�7��!D6�+/G8! "�!&2D"�9D!U_�����
'E&27+1G�!D�-2:b<>���6�! \ "-0 ��=&2/�*%<>�G�?D�<p&2/G*^&2 "*,*��{'��+&E<>��-0/��
&E "�6&27�D"-t*��+D\I�7X&(#2�!*aU

�0594:5 �05 ��A � > �DH
@BH

��/J�+HJIO-0 \<>&2/K<kI^&2 "&2H_�{<>�9 k-2:s-21� F&27+@2-0 "�Z<>��H��+DB<"���
/)1GHNM��9 F-2:sD"&2HJI�7+�9Dk/��!�9*��!*
<>-�-2MG<p&2��/Y/��(&E k-0IG<>��H]&E7�IO-07+��8!���!D!U��f:R<>����Dk/c1�HNMO�! k�+DiD"1��J8!���!/K<(Qc<>�G�
&27+@0-2 "��<"��H�&28p�����9'2�!D
&2/J�{u�IO�!89<"�!*]<"-2<p&E7^ "�9x&2 \*_<>��&E<��+Dk/�-?7+�9D"DF<>�^&2/ ��:; "-2H -0IG<"�+H_&27�&2D�*��9I��+8{<>�!*_�+/J�i��@01� "�
T�U � :;-0 =<>���?���+*��q3f:; "-2Ht3fI� "�9*^&E<>-2 I� \-0M�7+�9H�U

�./��6-2:�<>���6H_&2�+/vMO�!/��{|�<>D�-2:b-01� 
&2IGI� "-K&E8p����D=<>-J "�!*G1�8!�6<>���6 \1�/�/���/�@Y<>�+HJ�2U
�i��@01� "�.T�U Tw8!-0HJI^&2 \�!D<"���� "1�/G/��+/�@N<"�+HJ��-2:e<"���.D"I�&2 "D\�{3[D"&2HJI�7+��/�@Y&27�@0-0 "�Z<>��H <"-

<>�G�= "1�/G/��+/�@.<"�+HJ�j-E:O<"���=897X&2D\D"�+8!&27�&EI�I� "-0&28p�,m�M�1G�+7+*G�+/�@�<>���:;1G7+7)7+-)-0g035&2���!&2*w<" "�!�(o{Q0:;-0 i&
<>�9D\<FD\�9<�-2: � S.I� \-0M�7+�9H_Dbx
��<>�Y��/�8! \�(&2D\�+/�@�*G�!8!��D"��-0/�3[H_&2gc�+/G@.��-0 \�+}!-2/t�lU0��Dk-0/���8(&E/JD\�!�EQ
<>�G�JD\I^&2 \�YD>&2HJI�7+��/�@v&27�@0-0 \��<>�GH 891G<>D6*� "&2H_&E<>��8(&27�7�#v<>�G�J \1�/�/���/�@�<>��H_�w�9'0�9/�:;-0 �D"H_&27+7



 �

'E&27+1G�!DJ-2:��?UF�R-2 t'E&27�1��!DJ-2:.� @0 \�(&E<"�! Y<>��&2/  Q�<>���,8!7+&2D"D\�+8!&27
&2I�I� \-K&28p��8!-0HJI�7+�{<>�97�#
M� \�(&2gcD=*�-`x
/]x
�G�! "�!&2D<"����D\I^&2 "D\�.D>&EH_I�7��+/�@l&27�@0-0 "�Z<>��H �!/^&EM�7+�9Dj<>-lH]&Eg2��<"����IG "-0M�7��!H
<> "&289<>&2M�7��B:;-0 s'E&27+1G�!Dz-2:G��1�I6<>- ��-0 � U��^-0 z���+@2���! s'E&27�1��!De-2:��?Q`��-`x�{'0�! 9Q2-01G b&EI�I� "-0&28p�
MO�!8!-2H_�9D���/G:;�(&2D\�+M�7���<>-)-_D\�+/�89�?<"���wD\I^&2 "D\�wD"&2H_IG7+�+/G@_&E7+@0-0 \��<"��H ��D�D�<>��7+7a�quGIO-0/��9/K<>�X&E7b��/
�lU

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

500

1000

1500

2000

2500

3000

3500

4000

Horizon

R
un

ni
ng

 ti
m

e 
(m

s)

Exact algorithm
Sparse sampling algorithm

0 0.5 1 1.5 2 2.5 3
0

1

2

3

4

5

6

7

8

9
x 10

4

Horizon

R
un

ni
ng

 ti
m

e 
(m

s)

Exact algorithm
Sparse sampling algorithm

����� � � ����� � �

�i��4���	���T)U T�U�	
1�/�/���/�@Y<>��H_�.-2/�&Y<>�9D\<�D"�{<�-2: � StIG "-0M�7��!HJD

��D�D\��-`x
/���/��i��@01� "�YT�U �v&E/�*�T�U � Qs<>���Y \1�/�/���/�@�<>��H_�l-2:F<>���wD"I^&2 \D"�tD>&EH_I�7��+/�@
&27�@0-0 "�Z<>��Hy�+D�7+��/��(&2 e��/l<>�G�/c1�HNMO�! b-2:^I� \�!*^&E<"-0 "Di&2/�*N7��+/��!&2 e�+/6<>���j/c1�HNMO�! i-E:^D>&2HJI�7��!D!U
������7+��/��(&2 \��<[#��+/�<>�G��/c1�HwM��9 b-2:�I� \�!*^&E<"-0 "D��+Dz*G1���<"-�<>����*��!89-0HJI�-0D"&2M���7+��<[#�&2D\D"1�HJIG<"�+-0/aU
��D
&NH_&E<\<>�! -2:e:�&289<!Q�xj�l&E "�.89-0/�D"��*��! \�+/�@t&w:�&E89<>-2 "�!*,A�$ W �+/�x
�G�+8p�v<>�����!/��9H_���!D
&2 \�
<> \�(&E<"�!*_�+/�*��9I��9/�*��9/c<"7�#2UB�f:sxj��*G-l/�-E<jH_&2gE��<"���+DF&2D\D"1�HJIG<"�+-0/aQK<"����&27+@0-2 "��<"��H�H]&(#Y/�-E<
D"8!&27+�67��+/��!&2 \#Jx
��<"�%<"���6/c1�HNMO�! 
-2:b�!/��9H_���!D!U

�����t "1G/�/��+/G@%<"�+HJ�N�+D.&27+D\-v�+/�*��9I��9/�*��9/c<l-2:�<>���YD\�+}9�J-E:�<"���t�!/K')�+ \-0/�HJ�!/K<(UN��D
�{u�IO�!8{<>�!*sQ^&2/�*_D"��-`x
/���/]�i��@01� \��T)U �GQc<>�G�� \1�/�/���/�@l<"�+HJ���+D��{u�I�-2/��!/K<>�+&27R�+/t<>������-0 \�+}!-2/
�lU



 �

0 10 20 30 40 50 60 70 80 90 100
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

Number of predators

R
un

ni
ng

 ti
m

e 
(m

s)

�i��4 ��	�� T�U �GUl	�1�/G/��+/�@v<"�+HJ�Y&2D?&�:;1�/�89<"�+-0/�-2:j<>���t/c1�HNMO�! 6-2:jI� \�!*^&E<"-0 "D�:;-0 .<"�� "�9�
*��Z�s�9 "�!/K<bI� "-2M�7+�9H_D9U W  "�9*^&E<"-0 "Db&2 "�F<> \�(&E<"�!*lD"�!I�&2 "�{<>7�#]m;*��!89-0H_IO-0D"&2M��+7���<[#.&2D"D\1�H_I�<>�+-2/Ro{U

0 50 100 150 200 250 300
0

1000

2000

3000

4000

5000

6000

Number of samples

R
un

ni
ng

 ti
m

e 
(m

s)

�i��4 ��	��yT)U � U]	�1G/�/��+/G@�<"�+HJ�v&2DJ&�:;1�/�89<"�+-0/�-2:�<>�G�,/c1�HwM��9 J-E:.D>&EH_I�7��!DN:;-0 N<"�� "�9�
*��Z�s�9 "�!/K<�I� \-0M�7+�9H_D9U



 �

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

500

1000

1500

2000

2500

3000

3500

Horizon

R
un

ni
ng

 ti
m

e 
(m

s)

�b��4���	���T�U �GU
	
1�/�/���/�@�<"�+HJ��&2DB&
:;1�/�89<"�+-0/l-2:�<"���*��98!��D"�+-2/�3[H_&2gc�+/�@
��-2 "�+}9-0/6:;-0 �<"�� "�9�
*��Z�s�9 "�!/K<�I� \-0M�7+�9H_D9U

�0594:5	�D5 '=; � � � � �

��IGI�7�#)�+/G@ <>����D\I^&2 "D\�{3fD>&2HJI�7+��/�@ &27�@0-0 "�Z<>��H <"- <>��� &('0-0��*�3[IG "�!*�&E<>-0 535&2/G*�3[�!&E<\3
:;-)-�*_I� "-0MG7+�!H,Qcx��&E "�.&EM�7+�
<>-N-2MG<p&2��/]��/c<"�! \�!D\<"�+/�@wM��9�^&('���-0 "DjD"1�8p�,&2Dj���+*G�+/�@?:; "-0H <>�G�
�!/G�!Hw#�-0 6<p&2gc��/�@�-2M�D"�9 \'E&E<>��-0/ D�<>�9I�D!UC�./�<>�G�!D"�]I� "-0MG7+�!HJD!Qe<>�G�]&27�@0-0 \��<>�GH I��9 \:;-0 \H_D
�\1�D�<�&ED
xj�!7�7e&2D
&t�^&2/�*�3f8!-)*��!*,IO-07+��89#_-0 
&Y8!-0HJI�7+�quv����@0��3f7+�9'2�!7aIG "-0@0 "&2H �quG�98!1G<"�+-0/sU

� @0 \�(&E<.M��9/��9|�<6-E:k<>���ND\I^&2 \D"�{3fD>&2HJI�7��+/�@v&EI�I� "-0&28p���+D�<"�^&E<�<>���Y \1�/�/���/�@]<>��H_�
-2:k<"���Y&27�@0-0 "�Z<>��H ��&2D./�-�*G�!IO�!/�*��9/�8!�t-0/L<"���N/c1�HNMO�! �-2:FD\<>&E<>�9D.-2:F<>���w�!/K')�+ "-2/�H_�9/K<
x
����8p�,x
��7+7s�9/^&2M�7��61�D�<>-Y<p&28pgc7��?IO-2<"�!/K<>�+&27+7Z#]7+&2 "@0��-0 ��9'2�!/C��/G|^/��Z<>���9/c')�� "-0/�HJ�!/K<"D!U

� ���9/C<>���l8!-0HJI�7��{u���<[#%-2:i<>���l*�-0H_&2�+/%�+/G8! "�!&2D"�9Dtm;:;-2 ��quG&2H_IG7+�2QRx
���9/L8!-0/GD"�+*)3
�! \�+/�@t&Y����@0���9 �/)1GHNM��9 �-2:bI� "�9*^&E<>-2 "DpoqQ�<>���.<" >&2*G��<>��-0/^&27�&2I�IG "-K&28p�,-2:�M�1���7+*���/�@w<"����:;1�7+7
7+-)-0g035&E���(&2*N<" "�9��M� \�(&2gcDF*�-`x
/]*G1���<>-?��<>Dk*G�!IO�!/�*��9/�8!��-0/t<>���
/c1�HNMO�! F-2:�-0M�D\�! \'E&E<"�+-0/GD
� ��� U%�j#� >&2/G*�-0HJ7�#�D"&2H_IG7+�+/G@%<"���]7�-�-2gK3[&2���!&2*�<" "�9�2Qb<"���]D\I^&2 \D"�{3fD>&2HJI�7��+/�@,&2I�IG "-K&28p�sQ
x
��-0D\�� "1�/G/��+/�@l<>�+HJ��*G-��9D=/�-2<*��!IO�!/�*%-0/ � ���0M�1G<=-0/�<>����/)1GHNM��9 =-2:eD"&2H_IG7+�!D���QG�!/)3



� S

&2M�7��!Dk<>-�<>&28pgc7+�
H_-2 "�
8!-0HJI�7��{uYIG "-0M�7��!HJD!Ub��7�<"��-01�@2�t<"����M�-01G/�*�DF-0/]��&2/�*_� *��! \��'2�!*
MK#�A�89��7�7+�!D�<>�9 ��9<�&27�U�xj-01�7�*�7+�!&2*C<>-]���+@0��'2&E7+1��9D�:;-0 �<"���!D\�YI^&2 "&2H_�{<>�9 "D!Q��!HJI��+ \�+8!&27+7Z#
xj�l�^&('2�?:;-01G/�*v<>�^&E<�HN1G8p��D\H]&27�7+�9 j'E&27+1G�!D
D"1��J89�?<"-J-2MG<p&2��/%D>&E<"�+D\: #)��/�@Y "�9D"1�7Z<>D!U

�05��=5 �3G C�%QE����gC � � �6A �DE�� �6@9A

�05��=59465 .�C H � �P@ �D<?@9E"A/E"F+<?GDC �DE�� �6@9A

��D
x&2D�*G�+D"891�D"D\�!*L�!&2 "7��+�9 !Q���/c<"�! "&289<"��'0�689-0H_IG1G<>�9 �@0&2H_�9D
-2�s�9 
�+/K<>�9 "�!D�<>��/�@]&E/�*
8p�^&27�7+�9/�@0�+/G@C�!/K')�+ \-0/�HJ�!/K<>DN:;-2 N���? "�9D"�(&E "8p��-0/�7+�!&2 "/���/�@L&E/�*�I�7X&2/G/��+/�@GU��^ "-0H <>�^&r<
IO�! "D\I��989<"��'0�Nxj�Y*��98!�+*G�!*�<>-v*��{'0�97+-0I�&]*�-2H]&2��/LM^&2D\�!*�-0/L<"���w')�+*��9-v@K&2HJ� �"�j-0HNMO�! �3
H_&2/ ��U

�"�-2HNM��9 "H_&2/ � �+D &2/ &28{<>�+-2/ @K&2HJ��<>�^&E< �^&2D�MO�!89-0HJ� & D�#�/G-0/K#�H -2:v<>�G�
')�+*��9-0@K&2HJ�68!-0HJI^&2/K#,��1�*�D"-2/aU������l|� "D\<�@K&2HJ��x=&ED�*��{'0�97+-0IO�!*L��/ � ���KTN:;-0 �<>���l�����
mn���+/K<>�9/�*�-��k/K<>�9 \<>&2�+/�HJ�!/K<Y�)#)D\<>�9H�oqU�A�-2 "�_<"�^&2/ � H_��7+7��+-0/L89-0I����!* xj�! \��D"-07�*aU,�����
�+*G�(&Yx=&2D�D"��H_I�7��?&2/�*Cdc1��Z<>�l&2*�*���89<"��'0�EU=�����lI�7X&(#0�9 "D�8!-0/K<" "-07�7+�!*�&_MO-2<
x
��-0D\�NHJ�+D"D\�+-0/
x&2D_<"-�*��9D\<" "-`# ��<>Dt�9/��!HJ�+�9DJMK# I�7+&28!��/�@�M�-0HwM�DJ&E<]D�<> "&E<>�9@0�+8%I�7+&28!�9D!U A�&2/K#�*G�����! �3
�!/K<�'0�9 "D"��-0/�D
x�9 "�l*��9'2�!7+-2I��9*C-`'0�9 �<"����#0�(&E "D�-2/�H_&2/K#v*��Z�s�9 "�!/K<�H_&28p���+/G�!D!QO&2 \@01^&2MG7�#
H_&2gc�+/�@ �"�j-0HNMO�! "H_&2/ �Y-2/��6-2:b<"���6H_-2D\<
IO-0I�1�7+&2 =@K&2HJ�!D
-2:i&27�7�<>��H_�9D!U

�[/ M $.-0/G/��(&21)3�4�-07+�9/�8!�9 Y&2/�* �i&E*��!I^&E7+7+�nQFP2S0S � O�Qkxj��*G�9'0�97+-0IO�!*�& �0&('2&���H_I�7��{3
HJ�!/K<p&E<"�+-0/v-E:b<"���?�-0HNMO�! \H]&2/%*�-2H]&2��/v*��!IG�+89<"�!*,�+/,�i��@01� "��T�U ��U

�.1� �&2@0�9/c<�m;��ok&2/�*t<>�� \�!�
�!/G�!HJ�+�!D�m�� � Q�� �`Q ���{oi \-K&2H &2/J/ ��/_@0 \�+*t8!-2H_IO-0D"�9*
-2:bx=&27�7+D�&2/�*��!HJIG<[#% "-)-0HJD!Uj�=<��!&28p��<"�+HJ�?D�<>�9IaQ^<>���w&2@0�!/K<"D�8!&2/CHJ-`'0�6<>-J-0/��?-2:B<>�G�
&2* �"&E8!�!/K<�89�!7�7+D���-0 "��}!-0/K<>&27+7Z#Y-0 j'2�! �<>�+8!&27+7Z#t-0 D�<p&(#_�+/]IG7X&289�2Uk�����{#]8!&2/�/�-2<@0-w<"�� "-01G@0�
x&27+7�D!U?�����t@0-K&27b-2:j<"���t&2@0�9/K<6�+D�<"-,gc��7+7e<>���t�!/G�!HJ�+�!D�1�D"��/�@%M�-0HwM�D���<�8(&2/�8!-07�7+�989<�&r<
D"-2H_��D\I��98!��|�8l7�-�8!&E<>��-0/�Djx
�G�+7+�6&('2-0�+*���/�@tM��9�+/�@Y8!&21�@0�K<�MK#v<>���6�9/��!HJ�+�9D!U



���

�b��4���	���T�U �GU��-0HwM��9 "H_&2/v*�-0H_&2�+/sU

W  >&28{<>��8(&27�7�#0Q)<>���6I�7+&2/�/���/�@YI� \-0M�7+�9H ��D�*��9|^/G�!*L&ED
:;-27+7+-`x
D9V
3a<"���! \�
&2 "��T.&289<"�+-0/�Di&('2&E�+7X&EM�7+�F<>-�&E7+7�&2@0�!/K<"D!V � YR[���� fOQ � YR[��^\QY �gb^Q � YR[�� � �
	 �nQ

TlYR[�� �+_ik � �)&2/�*�b�Y � fOU��=x-�HJ-0 "�j&28{<>�+-2/�DB&2 \�=&('E&2�+7+&2M�7��B<>-.��-0/�7�#OVeI���8pg)1GI^�-0HNMt&E/�*
I�7+&2/K<p�-0HwMaUY���9�Y|^@01� \�JT�U � Sv:;-2 �&v*��!D\8! "��IG<>��-0/�-2:�<>���9D"�J&28{<>�+-2/�D�1�D"��/�@�<>�G�]�)�
	�� W �
7X&E/�@01^&2@2�2U

3j� ��D�gc��7+7+�9*%��:b-0/��?-2:B<>�G�l�9/��!HJ�+�9D�� 'b "�(&E8p���!D.�l��D�8!1G " "�9/K<.7+-)8(&r<>�+-2/aUj�[/,<>�^&r<
8(&ED"��<>���?&2@2�!/K<� "�!89�!�Z'0�!D�&Y/��!@K&r<>��'2�6I^&(#0-2� � � &2/G*,<"���6@K&2HJ���+D�-`'0�9 

3l&�M�-2HNM�I�7X&2/K<"�!*�MK#�� �+/�8!�97+76mXusQ #GoJ&r<Y<>�+HJ�]<Yx
��7+7=�quGIG7+-)*��%&E<Y<>��H_�_< 	6P
gc�+7�7+�+/G@Y&27+7s&2@0�9/c<"DNm;�+/�897+1�*G�+/�@Y�.o�7�-�8!&E<>�9*%�+/%8!-07�1�HJ/]u,-0 � "-`x #2Uj�f:b<>���9 "�6�+D�&Nx&27+7z��/



� P

��8{<>��-0/em � YR[���� fsmn&2@0�9/K<qo{Q
W 	���������$NV^�=<`mn&2@2�!/K<(Q u�Q #Go���� x&27+7fm u�Q # 	 � o
�F�B�B�����V����=<`mn&2@0�9/K<(Q usQ #Go����=<~mn&E@0�!/K<(Q u�Q # 	 � o\o

��8{<>��-0/em � YR[��^\QY �gbOm�&2@0�!/K<po{Q
W 	���������$NV^�=<`mn&2@2�!/K<(Q u�Q #Go���� x&27+7fm u�Q #K3 � o
�F�B�B�����V����=<`mn&2@0�9/K<(Q usQ #Go����=<~mn&E@0�!/K<(Q u�Q #K3 � o"o

��8{<>��-0/em � YR[�� � �
	 �fm�&2@0�9/c<po{Q
W 	���������$NV^�=<`mn&2@2�!/K<(Q u�Q #Go���� x&27+7fm uc3 � Q #Go
�F�B�B�����V��B�=<~m�&2@0�!/K<!Q u�Q #�o����=<~m�&2@0�9/c<!Q uc3 � Q #Go\o

��8{<>��-0/em � YR[�� �+_ik � ��mn&2@2�!/K<qoqQ
W 	���������$NV^�=<`mn&2@2�!/K<(Q u�Q #Go���� x&27+7fm u 	 � Q #Go
�F�B�B�����V����=<`mn&2@0�9/K<(Q usQ #Go����=<~mn&E@0�!/K<(Q u 	 � Q #Go\o

��8{<>��-0/em b�Y � fsmn&E@0�!/K<qoqQ
W 	���������$NV��
�F�B�B�����V�� o

��8{<>��-0/em f"_a]^X �8f �)Y � �`mn&2@2�!/K<qoqQ
W 	���������$NV^�=<`mn&2@2�!/K<(Q u�Q #Go����=<~m;M�-0HwMaQ u�Q #Go
�F�B�B�����VR��&ED>�-0HwMemn&2@2�!/K<qo\o

��8{<>��-0/em f"hiUWb � �)Y � �`mn&2@2�!/K<qoqQ
W 	���������$NV^�=<`mn&2@2�!/K<(Q u�Q #Go�����&2D"�-0HNMzmn&2@0�9/K<qo
�F�B�B�����V^�=<~m;M�-2HNMaQ usQ #Go�������&2D"�-0HNMzmn&2@0�9/K<qo"o

�i��4 ��	���T�U � SGU���8{<>�+-2/,*G�!D"89 "��IG<>��-0/v:;-0 =<>���?�-2HNM��9 "H_&2/%*�-0H_&2�+/v1GD"�+/G@]�)�
	�� W �



� 

8!-27+1�HJ/tu]-0 � "-`x #JM��{<[x�9�!/v<>�G��MO-0HNM�&E/�*_<"����&2@0�9/K<(Q)��<j�+D�D>&E:;�EUk�����.&2@2�!/K<= \�!8!�9��'2�!D
&YI�-2D"��<"��'2�� "�9x&2 \* ��� :;-2 ��(&28p�,�!/��9Hw#,� '�g)��7+7��!*aU

3�� &27�D"-v "�98!�9��'0�9Dw&v/��9@K&E<"��'0�YI�&`#2-2� ��� x
���!/�<p&2gc�+/G@%&%HJ-`'0�J&28{<>�+-2/�&2/�*�&
IO-0D"�Z<>��'2�� "�{x=&2 \* ��� x
���9/C��<
IG�+8pgcD
1�IC&YMO-0HNMaU

3z�Z:^����Di7�-�8!&E<>�9*w�+/�m u�Q #�oqQK��<b8(&2/w-0M�D"�9 \'2�=<>���=�quG&289<k7�-�8!&E<>��-0/?-2:R&27�7�� 'z� DB7�-�8!&E<>�9*
�+/%89-07+1�HJ/]u%-0 � \-`x #v�quG89�!IG<���:e<>�G�! "�6��D
&tx&27+7sM��{<[x�9�!/L��&2/G*C� 'fU

3 � Y
UWh VkH_&ru��+HJ�+}!��<>-2<>&27a "�{x=&E "*,-~'2�! ���-0 \�+}!-2/��?U

�f<��(&2D�#Y<>-6D"�9��<"�^&E<!QK*�1��
<>-�<>���
/c1�HNMO�! F-2:a&289<"�+-0/GDF&2/�*JI�-0D\D"��M�7+��-0MGD"�! �'E&E<>��-0/�D!Q
<>�G�wI�7+&2/�/���/�@]I� \-0M�7��!H dc1��+8pgc7�#,MO�!89-0H_�9D���/c<" >&28{<p&2MG7+�?�9'0�9/�:;-0 �&_D"H_&27+7e�!/K')�+ \-0/�HJ�!/K<(U
�.1� �D"I�&2 "D\�_D"&2H_IG7+�+/G@v&27+@2-0 "�Z<>��H MO�!�+/G@,�qu�I�-0/G�!/K<>�+&27B�+/�<"���Y��-0 \�+}!-2/aQax�_&2 \�Y7+�+HJ��<"�!*
<>-,D"H_&27�7B'2&E7+1��9D?-E:�� m;<[#)I��+8!&27+7Z#�� �?T%-0 ��Ko{U � ��<"��<"���+D?7+��H_�Z<p&E<"�+-0/aQRxj�_x
�+7�7B/�-2<lMO�
&2M�7��_<"-�&2*�*� \�!D"DYD\1�8p���+D\D"1��9Dt&2D ��x
��/�<>����@0&2H_� ��m;<"�^&E<Y��Dwgc�+7�7&E7+7�� '[��D>olD"��/�8!��<"���!D\�
I� \-0M�7+�9H_D
x
�+7�7s<[#)I��+8!&27+7Z#% "�9d)1G�+ "�?H_&2/K#%H_-0 \�lD�<>�9I�D!U �z�+HJ��<>�9*v<>-�&JD"H_&27+7z�G-0 "��}!-0/aQ^xj�
x
�+7�7�&27Z<>�! \/^&E<"��'0�97�#�:;-)8!1GD_-0/ D"1GM�I� "-2M�7+�9H_DJD"1�8p� &2D � kW_j[��`b �
� ��] �IV�V �`b � ���aU�� ��Y 	 � � �

kZU�� � � � �nU���_ � � � ��U8k �`b � � � � � ��� � ��� � �`b�] ��Y 	�UI]��B_aYRb � � Y �&U � _��,_ 
 ��_ � ��V � ��UWV � YR[��`V
� ��UG�����9D"��I� \-0M�7��!HJDj��/�8!7�1�*���<>&2D"gcD=D\1�8p�,&2D=gc�+7�7+��/�@6-0 �9D"8(&EI��+/�@l:; "-0H -0/����!/��9Hw#�&E/�*
8!-27+7+�989<"�+/�@Y-0/G��M�-0HwM,D"&E:;�!7Z#0U

� ����7+�j<"���+Di7+�+HJ��<>&E<>��-0/�<>-6&.D\H]&27�7��G-0 "��}!-0/Nxj-01�7�*t&E<B|^ \D\<FD"��@0�K<kD"�9�!H <"-� "�9D\<> \�+8{<
<>�G�_ "&2/�@0�J-2:�I� \-0M�7��!HJD6xj��&E "�_&2M�7+�Y<"-�<p&E8pg)7��2Qb��<l&289<"1^&27�7�#L89-0 " \�!D\I�-0/G*�Dw<>-%<>�G�_x&`#
�+/K<"�! >&E89<>�Z'0��@K&2HJ�!DD\1�8p�,&2D �\�-0HNMO�! \H]&2/ �N&2 \��*��!&27�<�x
��<"�aUk�[/v&w*G#)/^&EH_��8.&2/�*]���+@0�G7�#
D\<"-�8p��&2D\<"�+8�*�-0H_&2��/ -2:?<>����Dvg)��/�*aQ���<v@2�!/��9 >&27�7�#�*�-��9Dv/�-2<%H_&2g2��Hw1�8p�yD\�!/�D\��<" \#)�+/G@
<>-,I�7+&2/�:;-0 6&,7+&2 "@2�Y��-0 "��}!-0/sQ�D\�+/�89�Y<>���J-0I�IO-0/��9/c<"D!�eHJ-~'2�!D?H_��@0�K<� >&EI��+*�7Z#LH_&2g2�t-01G 
I�7+&2/�-2M�D"-07��9<"�l&E/�*�xj�lHJ�+@2�c<
@2�9<�D"-0HJ��'2&E7+1^&2MG7+���+/�:;-0 "H_&E<>��-0/]<"�� "-01G@0�C-0MGD"�! �'E&E<>��-0/�D!U
��{<"<>�9 w \�!D"1G7�<>Dw&2 "�_-2: <>�9/�&28p�����9'2�!*�MK#�:;-)8!1GD"�+/G@C-0/�D"-0HJ�]7��+HJ��<>�9*�D"1�M�IG "-0M�7��!H :;-0 l&
D"�G-0 \<���-0 \�+}9-0/,&2/�*v<>���9/C \�!IO�(&E<"�+/�@N<"���+D
I� \-�89�!D"D
1�/K<"�+7a<>�G�?-`'2�! >&E7+7a@0-0&27a�+D� \�(&28p�G�!*aU



���

� �1A @j<?@	�6>eH`< �n<8C � � � @9A �6>�H1< � <8C �

�i��4 ��	���T�U ��� U��b "&2I�3[&2/�3[�9/��!Hl#vI� "-2M�7+�9H�U

���9/�8!�EQe�+/L-01G �x-2 "g�xj�t�^&('0�N:;-)8!1�D\�!*�-0/�I�7+&2/�/���/�@_x
�Z<>��&�D"H_&27�7b��-2 "�+}9-0/��lU
�����,�+*��!&��+DN<>��&E<t<>���%I�7+&2/�/���/�@�&27+@2-0 "�Z<>��H x
�+7�7MO�,8!&27+7��!*� \�!IO�(&E<"�!*�7Z# &2DY<>���,&2@0�9/K<
H_&2g2�9D�IG "-0@0 \�!D\D���/�<>���6�!/K')�+ \-0/�HJ�!/K<(U

���6x
��7+7a/G-~x *��+D\8!1�D\D�D\-0H_�6��/c<"�! \�!D\<"�+/�@t \�!D"1G7�<>D�xj�l-2MG<p&2��/��!*,1�D\�+/�@Y<>�G�lD\I^&2 "D\�
D>&EH_I�7��+/�@N&27+@0-2 "��<"��H -0/v<>���?�-0HwM��9 "H_&2/%*�-0H_&2�+/aU

�05��=5��05 � � �gC �R@ � C A"< �6> �?CIHJ; > <8H �6A�� �6A �6> �DHJ@9H

� �b "&2I�I���/�@J&2/��9/��!Hl#

�-0/�D\�+*��9 �<>���6I� \-0M�7+�9H *��9I��+8{<>�9*C�+/%�b�+@01� \�?T�U ��� U
�[/v<>����D�8(&2D\�2Q�<"����I�-27+�+8{#]-E:�<"���6�!/��9Hw#v���+D<"-J@2-t&2 "-01G/�*v<>���� \-�-0H :;-07+7�-`x
�+/�@

<>�G���qu)<>�! \/^&27^x&27+7nUi�f:z��D"�!�9Dj<"����&2@0�!/K<.m��.oF��8p�^&2D"�9D�Z<(QK��:s� D\�!�!D&�M�-0HwMLm���o{Qc� @2-��9D
&(x=&(#v:; \-0H ��<!Uk�[/,<"���+D
8!&2D"�EQ�<>���l&2@0�9/c<���D��+/��Z<>�X&E7+7�#tIG "-`')�+*��9*,x
�Z<>�,-0/��6M�-2HNMaQ^&2/G*,xj�
@0�Z'0��<>-Y<>�G�?MO-0HNM,&Y >&E/�@0�6-2: � U



� T

��IGI�7�#)�+/G@J-21� 
&27+@2-0 "�Z<>��H,Q)xj�6@0�9<
<"����:;-07+7�-~x
��/�@NIO-07+��8!���!D!V=mn� � � QO��� � S0SKo

� � YR[�� �+_ik � �	� f"hiUWb � � Y � � � � YR[�� �+_ik � � � � YR[���� f �
� �1f �^]�� ���&V � ��UWV �2V 	 ���

�[/v<>����D=8(&ED"�2Q�<>���6&2@2�!/K<�x=&ED�D"H_&2 \<��9/�-01�@2��<>-YI�7+&2/K<
&NM�-2HNM�x
���! \����<�8!&2/�/�-E<
MO��D\�!�!/]Mc#t<"�����9/��!Hw#2Uk�f:a<>�G��MO-0HNM_�+DFI�7X&E/c<"�!*_�+/J8!-07�1�H_/ � Qc<>�����!/G�!Hw#txj-01�7+*_D"�9����<
&2/�*_<>�c1�D�@0-lM^&28pg�&E/�*v&('0-0��*]<>�G�.M�7X&ED\<(UB�1G<�D\�+/�89��<>�G�.M�-2HNM��^&2DjM��9�!/%I�7+&2/K<>�!*] "�+@2�c<
&E: <"�! �<"���w<>1G "/aQs<"���N�9/��!Hw#C8(&2/�/G-2<.D\�!�Y��<�M��{:;-0 "�w��<��+D�<"-�-�7+&E<>�w&2/�*L��D.gc�+7�7+�!*�MK#C<>�G�
MO-0HNMaU ���?8!&2/L&E7+D"-t/�-E<>��<>�^&r<�<"���+D�IG7X&2/%�+/G8!7+1G*��!D
HJ-~')��/�@Y<>���?&2@0�9/K<�<"-_&tD>&r:;�?IG7X&289�
&E: <"�! =<>�G�?MO-0HNM%�^&ED�MO�!�9/CI�7+&2/K<>�9*aU

��1�8p��&v8!-0HJI�7��{uCM��9�^&('���-0 .xj-01�7+*� \�!dc1��+ \�t&v8!-0HJI�7+��8(&E<"�!*L��&2/�*�3f8!-)*��!*�IO-07+��89#
M�1G<���D�/^&E<>1G >&27�7�#_-0MG<p&E�+/��9*,MK#%&EI�I�7�#)��/�@t-01� 
&27�@0-0 "�Z<>��H,U

� �FD\8(&2IG�+/�@t:; "-0H &2/,�!/��9Hw#

��D�&2/G-2<>���9 k�{uG&2HJI�7+�-2:�<"���=<[#)I��9DF-2:sIG7X&2/�Dbx�
@0�{<(Qc7+�{<(� DB8!-0/GD"�+*G�! k<>����IG "-0M�7��!H
*��9I��+8{<>�!*,�+/,�i��@01� \�?T�U � P�U

�[/�<"���+Dt8!&2D"�EQ<>���,IO-07+��89#�-E:�<>�G���9/��!Hw# � ��DY<>-�@0- &E "-01�/G* <"����89-0 " \�+*�-2 _&ED
D"�G-~x
/�MK#%<>�G�w*^&2D\���!*L&2 " \-~x
D9U��^-0 
<>�G�+D��{uG&2HJI�7+�EQ�� ��D�@0�Z'0�9/�<>�G�N&2M���7+�Z<[#�<>- �\D"��-)-2<��
�wUR�[/L-E<>���9 �xj-0 "*GD!Qs�Z:B���+D
-0/C�
� D�7��+/��6-2:BD"�+@2�c<!QR� ��D�gc�+7�7+�9*aU�[/C<"���+D�8(&ED"�2QR<>�G�N&2@0�9/K<
�+D�/G-2<�I� "-`')�+*��9*,x
�Z<>�,&2/K#vMO-0HNM,&2/�*,�+D
&EM�-01�<�<>-Y:�&27+7�-0/��
� D
7+��/���-2:bD"�+@2�c<!U

��IGI�7�#)�+/G@J-21� 
&27+@2-0 "�Z<>��H,Q)xj�6@0�9<
<"����:;-07+7�-~x
��/�@NIO-07+��8!���!D!V=mn� �?T)QO��� � S0SKo

� � YR[�� �+_ik � �	� � YR[�� �+_ik � �	� � YR[����6f � � YR[���� f � � YR[�� � �
	 � �



� �

� �1A @j<?@	�6>eH`< �n<8C � � � @9A �6>�H1< � <8C �

�i��4���	���T)U � P)U
�FD\8(&2IO�{3�:; "-0HY3[�9/��!Hl#�I� \-0M�7+�9H�U

� �1f �^]�� ���&V � ��UWV �2VFS

�[/�<"���+D68!&2D"�EQb<>�G�_&E@0�!/K<l�^&2D?/�-�8p�G-0�+89�_M�1�<l<"-��9D"8(&EI��J�+/�-0 "*G�! �<>-�&('0-0��*�<>�G�
7X&E "@0�./G�!@K&E<"��'2�? \�9x&2 "*GD � � �Z:b�Z<
�+D�gc�+7�7+�9*aUB�f<
�+HJHJ�!*��+&E<>�97�#t@0-)�!D
 "��@0�K<
/�-2<�<"-JMO�6D"�9�!/
MK#�� &2D.�Z<.HJ-~'2�!D���/c<"-]<>�G�w|^ "D�<68!-07�1�HJ/aU.�����9/��Z<.�^&ED�<>-vgE�!�!I�HJ-`'���/�@�MO�!8!&21�D"�t��� D
IO-07+��89#?x
�+7+7�M� "��/�@6��x
�G�! "��� 8!1G " "�9/K<>7�#ND\<p&E/�*�D!Ui�=<�<"���+DkIO-0��/c<B� 8(&2/tg2�9�!I_@0-0�+/G@� "�+@2�c<
M�1G<�<"�^&E<.xj-01�7�*�H]&2gE�Y��<�'�1G7+/��9 >&2M�7��t&E: <>�9  <>��H_�wD\<>�9I�D!UN���!/G8!�J&�M��{<"<"�! �I�7+&2/��+D�<"-
HJ-~'2�61�IC&E/�*��G�+*��.<"���! \�6x
�G�+7+�.<"���?&2@0�9/c<�I^&ED"D"�9D�MK#2U

�./�8!��&2@K&2��/�xj��-0MG<>&2�+/����! \�v&C89-0H_IG7+�{u�IG7X&2/ <"�^&E<w�^&2Dl<"-C<p&Eg2��&�7+-2<l-2:
I^&r3
 >&EH_�{<>�! \Dt�+/K<>-�&28!89-01�/K<]&2/�*�x-01G7+*  "�!dc1��� "�v<>�G���quG�98!1G<"�+-0/�-2:�&� \�!7X&r<>��'2�!7Z#�8!-2H_I�7��{u
����@0��3[7��9'2�!7aI� \-0@0 "&2H�U



�05 7 #&��7��e��'��?#&��'/����. � ����������� # ���

�[/�<>����D�8p�^&EIG<>�9 6xj�YI� \�!D"�9/K<w&�D\1�HJH]&2 �#,-2:�-01� �&2IGI� "-K&E8p��&E/�*�-2:F<>���Y \�!D\1�7�<"D
xj�l-0M�<p&2��/��!*,&2D=xj�!7�7e&2D
D"-0HJ��*��+ \�!8{<>�+-2/�D��+/vx
����8p�,<"���+D=xj-0 "gv89-01�7�*,MO�6�{u)<>�9/�*��9*aU

�0594:5 73E"A��Z>9; HJ@9E"A H

��7X&2 \@0�./c1�HNMO�! 
-2:bD"�9dc1��!/K<>�+&27e*��!89�+D\�+-0/�3fH]&Eg)��/�@NI� \-0M�7��!HJD��+/%1�/�89�! \<>&2�+/%�9/c')�h3
 "-2/�H_�9/K<>DB:; "-2H &2 �<>��|�8!�X&E7���/c<"�!7�7+�+@2�!/�89�8(&E/JMO��HJ-�*��97+�9*t&2D�AC&2 \g2-`'Y*��98!�+D\�+-0/tI� \-�89�!D\D"�!D9U
�[/N<>�G�=8(&2D\��-2:R|^/��Z<>�{3f��-0 \�+}!-2/YAC$ W D!Qc&./c1�HwM��9 B-2:RIO-~xj�! �:;1�7^&27�@0-0 \��<>�GH_De�{u���D\<B:;-0 iD"-07Z'c3
�+/G@%<"���!D\�_IG "-0M�7��!HJD6&2/�*�<>���9�+ �89-0H_IG7+�{u��Z<[#C<[#)I��+8!&27+7Z#L��D�D"-0HJ�t7+-`x -0 \*��! 6IO-07�#)/�-2H_�+&27
�+/v<"���6*��!89�+D"��-0/�3fH]&2gc��/�@N��-0 \�+}9-0/,&2/�*,/)1GHNM��9 
-2:iD�<p&E<"�!D
�+/v<"���6�!/K')�+ "-2/�H_�9/K<(U

� ���9/C8!-2/�D"��*��! \�+/�@t "�!&27Z3�x-2 "7+*%I� \-0M�7��!HJD���-`x�{'0�! 9Q�<"���?&2@0�!/K<��^&2D�-0/�7Z#v&2898!�9D"D
<>-CD"-0HJ�]I^&E \<>�+&27F�+/G:;-2 "H_&E<>��-0/�&2M�-21G<w<"���]�9/c')�� "-0/�HJ�!/K<!Qk8(&27�7+�!*�-0M�D\�! \'E&E<"�+-0/GD!U � �G�+7+�
 "-0&2H_��/�@N��/%<"���6�!/K')�+ \-0/�HJ�!/K<(Q�<"���?&2*�*��Z<>�+-2/^&27O�+/G:;-0 \H]&r<>�+-2/���<�@2�9<>D
HJ-�*G��|^�9D=��<"D�M��97+�+�{:
&2MO-01G<�<"���L�9/c')�� "-0/�HJ�!/K<!U W  "-2M�7+�9H_D_-2:6<>���9D"��gc�+/�*GDv8(&2/ MO�LHJ-�*��97+�9* &2DvI^&2 �<>�+&27+7Z#
-0M�D\�! �'2&EM�7+�NAC$ W D!U W 7+&2/�/���/�@_��/LD"1G8p��D"�9<\<>��/�@0D�8!&2/C<"���!/LMO�N \�!*�1�89�!*L<"-]I�7+&2/�/���/�@]��/
<>�G�?89-0 " \�!D\I�-0/G*��+/�@tMO�!7��+�9:bD\<>&E<>�lAC$ W U

��7Z<>��-21�@0�]��/_<"����@0�9/��! "&27O8(&2D\��I�7+&2/�/���/�@l��/]MO�!7��+�9:sD\<>&E<>���+D��+/K<> "&289<>&2M�7+�EQ)&w/c1�Ht3
MO�! t-2:�&2I�I� \-K&28p���9D_�^&('2��MO�!�9/�*��{'0�97+-0IO�!* x
���!/�*��(&27��+/�@Lx
�Z<>� &�|^/���<"�{3f��-0 "��}!-0/�&E/�*
x
���9/�<>�G�?/c1�HwM��9 "D
-2:i&289<"�+-0/�D
&E/�*�-2M�D"�9 \'E&E<>��-0/�D�&2 \��7+�+HJ��<"�!*aU

�./��v&2IGI� "-K&E8p��<>-L \�!*�1�89�+/�@L<"����89-0H_IG7+�{u��Z<[#�-E:
D"1�8p� &27�@0-0 "�Z<>��HJD6�+D?<>-�1�D\�v&
@0�9/��! "&E<>�Z'0�JH_-)*��!7iD"�+Hw1�7X&E<"�+/�@�<"��� W �?A�$ W Ue�����J�+*��!&%<"���!/��+D.<>-,8(&E7+7B<>�G�+D6H_-)*��97k&
8!�9 \<>&2�+/Y/c1�HNMO�! k-E:�<"�+HJ�!D!Q2M�1��+7�*��+/G@.&� >&2/G*�-0HJ7�#?D>&2HJI�7��!*Y7+-)-0g035&E���(&2*l<> "�9��<>�^&E<B8!-`'0�9 "D
-0/�7Z#Y&�:; >&28{<>��-0/Y-2:O<>����:;1�7�7�7+-)-0g035&2�G�(&2*N<" "�!�EU ��/�*G�! FD"-0HJ�
8!-0/G*���<"�+-0/�Di-0/J<"���
*��!89�+D\�+-0/�3



� �

H_&2gc�+/�@t��-0 \�+}9-0/C&E/�*,<"���?/)1GHNM��9 �-E:BD>&EH_I�7��!D9Q�<>����D�D\I^&2 \D"�{3fD>&2HJI�7��!*�<" "�9�l��D�D\1��J8!���!/K<
<>-t89-0H_IG1G<>�6/��!&2 �3f-0IG<>��H]&E7�IO-07+��8!���!D!U

�1���7+*���/�@ -0/�<>����xj-0 "g -E: � �(&E "/�D��9<�&27nU�Qwxj� �^&('0���qu)<>�!/G*��!* <"����D"I^&E "D"�q3
D>&EH_I�7��+/�@�&E7+@0-0 \��<"��H <"-�Hw1�7�<"�Z35&E@0�!/K<YI^&E \<>�+&27+7Z# -2M�D"�9 \'E&2M�7��,@0&2H_�9DJ&2/�*�&2/^&27Z#�}9�!* ��<"D
IO�! \:;-2 "H_&2/�8!��-2/�*��Z�s�9 "�9/c<
*G-0H]&E�+/�D9U

�����9D"�J*�-0H_&2�+/�D9QsM^&ED"�!*�-0/��+/K<"�! >&E89<>�Z'0�N89-0HJI�1G<>�9 �@K&2HJ�!D9Qz-2�s�9 �&v8p�^&27�7+�!/G@0�+/�@
I�7+&E<":;-0 \H -E:=*��{'0�!7�-0I�HJ�!/K<6:;-0 ����� "�9D"�(&E "8p�aU_�����!�� l&EM�D\<" >&28{<l/�&E<>1� \�J&2/�*�8!-0HJI�7+�qu���<[#
H_&2g2��<>�G�!H I^&E \<>��8!1�7+&2 "7Z#_&2I�IO�(&27��+/�@N:;-0 � \�!D\�(&2 \8p�C-0/,7+�!&2 "/���/�@t&2/�*%I�7+&2/�/���/�@�U

��D\�+/�@,<>���9D"��*G-0H]&E�+/�D9Q�xj�_xj�! \�v&2M�7��J<"-CD"�G-~x <"�^&E<?<>���_D"I^&2 \D"�_D>&2HJI�7+��/�@�&27Z3
@0-0 \��<"��H 8!-01�7�*%7+�(&E*�1�D�<>-Y��/c<"�! \�!D\<"�+/�@YMO�!��&`')��-0 "D=<"�^&E<=xj-01�7�*,-E<>���9 \x
�+D\��/��!�9*v<>������Ht3
I�7��!HJ�!/K<p&E<"�+-0/C&2/�*��quG�98!1G<"�+-0/�-E:FD"-0HJ�w89-0H_IG7+�{u�����@0��3f7+�9'2�!7�I� "-2@0 >&2H <>-]M��Y&E8p���+�{'0�!*sU
�����6D"I�&2 "D\�{3[D"&2HJI�7+��/�@t&27+@2-0 "�Z<>��H x=&ED�&E7+D"-tD\��-`x
/,<"-_I� \-`'���*���D"��@0/��Z|^8(&2/K<
D\I��9�!*�3f1�IC��/
<>�G�?D\�(&2 \8p�CMK#%&('0-2�+*���/�@tM�1��+7�*��+/G@w<>���6�9/c<"�+ \�?7�-�-2gK3[&2���!&2*�<> \�!�2U

�05��=5 �D;=<?; �?C � @	�RC �W<?@ E"A H

������H_-0D�<89 "1�89�X&27R��D"D"1G��x
���9/�*��(&E7+�+/G@?x
�Z<>�]IG7X&2/�/G�+/�@l&27+@2-0 "�Z<>��HJD!Q0MO�!D\�+*��9D<>�G�
&2898!1� "&289#C-2:k<>���w "�!D\1�7�<"D�-0MG<>&2�+/��9*aQs��D�<"���!�� � "1G/�/��+/G@�<>�+HJ�2U���D6&]H_&E<\<>�! �-2:k:�&28{<(Qa-0/G�
��-0IO�!DB<"�^&E<k�Z<ix
��7+7)M���IO-0D"D\�+M�7��-0/G��*^&(#w<>-�1�D"��<>�G�!H ��/N "�!&27Z3�x-2 "7+*wD"�9<\<>��/�@0Dk&2/G*t')��*��!-E3
@K&2HJ�!D9Ui�[/N<"���=7X&r<"<>�9 i8!&2D"�EQK@0��'2�!/N<>�G�=���+@2�ND"IO�!�9*J-E:R�+/K<>�9 >&28{<>��'2�89-0H_IG1G<>�9 B@K&2HJ�!DbD"1�8p�
&2D��j-0HNMO�! "H_&2/aQ�&2/%&2@2�!/K<�8(&E/�/�-2<
&r�s-0 \*�<>-ND\I��9/�*v<>-)-NHN1�8p�v<"�+HJ��I�7+&2/�/���/�@N�Z<>D/G�{u)<
HJ-~'2�2U,��D?x����&`'2��*���D"8!1GD"D"�9*�<>�� \-01�@0�G-01G<w<"���+D6xj-0 "gRQB-0/G�]-2:=<"���]H_&2��/�7��+HJ��<p&r<>�+-2/�D
-2:�-21� w&EI�I� "-0&28p���+D?��<"Dl89-0HJI�7+�quG�Z<[#�MO�!�+/G@C�{u�IO-0/��9/c<"�X&27�-0/�<>���_��-0 "��}!-0/�<>��H_�EQex
�G�+8p�
7+��H_�Z<>Dk1�D*���:�&28{<>-w<"-ND"H_&27+7h3[��-2 "�+}9-0/tI� "-2M�7+�9H_D9UB� 89 "1�89�X&27O*��+ \�!8{<>�+-2/_:;-0 j�+HJI� "-`'0�9H_�9/K<
xj-01�7+*�M��6<>-_*��9'2�!7�-0IL&27�@0-0 \��<>�GH_D<"�^&E<�*�-]/G-2<���&`'2�w�quGIO-0/��9/K<>�X&E7�*G�!IO�!/�*��9/�8!�Y-2/�<>�G�
��-0 \�+}9-0/ <>��H_�EUC�[/�<"���+DNIO�! \D"IO�!8{<>��'2�2Q � �(&2 \/�DN�{<t&27�U��^&('0�v��/c'2�!D�<>�+@0&E<>�9*�<>����IG "-0M�7��!H



� �

-2:j|^/�*���/�@,&,/��!&2 �3fM��9D\<lD\<" >&E<"�!@2#�&2HJ-0/�@%&% "�9D\<" "�+8{<>�9* 8!7+&2D"D6-2:D\<" >&E<"�!@0���!D � M � �(&E "/�D9Q
AC&2/GD"-01� 
&E/�*%��@�Q � �����EMnO�U ��/�*��9 �D"-0HJ�.89-0/�*��Z<>�+-2/�D-0/_<>����89-0H_IG7+�{u��Z<[#_-E: � &2/�*v<>�G�
�\D\H_-)-2<>�G/��!D\D��,-2:=�Z<>D6I^&2 "&2H_�{<>�9 "D!Qe<>�G�9#��^&('0�_M��9�!/ &2M�7+�N<"-�*G�9'0�97+-0I�:�&2D\<w&27�@0-0 "�Z<>��HJD
<>-�|^/G* &�/��!&2 �3fM��9D\<,D\<" >&E<"�!@2#2U �����!D\� &27�@0-0 \��<>�GH_D]&2 "��M^&ED"�!*y-0/ @0 >&E*��+�9/c<%*G�!D"89�!/K<
D\<"�!I�D9QB�(&E8p��-2:<"���!D\��D\<"�!I�DNMO�!��/�@,7+�+/G�(&2 \7�#0Qe��/�D\<"�(&2*�-2:��{u�IO-0/��9/c<"�X&27�7�#2Qb*��9I��9/�*��9/c<N-0/
<>�G�l��-2 "�+}9-0/v<>��H_�EUA,8!��7�7+�9D\<>�9 ��{<�&27�UFD"1G@0@0�!D�<�<"���!D\�wD\H_-)-2<>�G/��!D\D�89 "��<"�! \�+-0/%D"�G-01�7+*,MO�
�+HJIO-0D"�9*�-0/]<"���. "�{x=&E "*�:;1�/�8{<>��-0/lM�A,8!��7�7+�9D\<>�9 =&2/G*v���^&GQ � �����RO�UB���G�!D"��89 "�Z<>�! \�+-0/GD=&2 \�
 >&r<>���9 .�{u�IO�! "��H_�9/K<p&27i:;-2 �/�-`x &2/�*���<.�+D�/G-2<�8!7��(&2 �#0�9<6�G-~x�<>-v�qu)<>�!/G*�<"���+D�&EI�I� "-0&28p�
<>-Y<"���6@0�!/��9 >&27z8!&2D"�EU

��/G-2<>���9 �I� \-0H_��D"��/�@�&2IGI� "-K&E8p� :;-0 ]*��!&27+��/�@ x
�Z<>� 89-0H_IG7+�{u��Z<[#���D������! >&E "8p����8(&27
*��98!-0HJI�-2D"��<"�+-0/sU������NgE�9#CM��9/��9|�<6-E:F���+�9 >&2 \8p���+8!&27bD�<> \1�89<"1� "�N��D�<"�^&E<(Qa&E<.�!&28p��7+�{'0�!7b-2:
<>�G�?�G�+�! "&2 "8p�K#2Q�&t8!-2H_I�1�<p&E<"�+-0/^&E7�<p&ED"gv�+D� \�!*�1G8!�!*�<>-_&tD\H]&E7+7a/c1�HNMO�! 
-2:iD"1�M)3f<p&ED"gcD�&r<
<>�G�_/��qu)<N7+-`xj�! l7+�9'2�!7nQbD\-�<>��&E<l<"���]/c1�HwM��9 l-2:=*��!89�+D"��-0/�D6<>-%<p&2gE�2Qk&E/�*�<"���! \�9:;-0 \�_<>�G�
8!-2 " "�9D"IO-0/�*���/�@�8!-2H_I�1�<p&E<"�+-0/^&E7�89-0D\<!QK�+DiD\H]&E7+7�Ue�[/Y<>�G�=M��9D\<F8!&2D"�EQ)�G�+�! "&2 "8p�G�+8(&E7�HJ�9<"��-�*GD
8(&E/JIG "-`')�+*��
7+��/��(&E �3f<"�+HJ�&E7+@0-0 \��<"��H_D��+/GD\<>�!&2*t-2:��{u�I�-2/��!/K<>�+&27Z3�<>��H_�&27+@0-2 "��<"��HJD!Ue�[/Y<>����D
IO�! "D\I��989<"��'0�EQ�D\-0HJ�?IG "-0HJ�+D\�+/�@wxj-0 \gv�+D
1�/�*��9 �x&(#%-0/,1�D"��/�@_H_&289 "-0D
&2/G*C�����! >&E "8p����8(&27
<p&ED"gY/��{<[x-0 \gcD�M ��/�*� \�2Q�$NU � ����� m)�[7�@0�^&2HJ���{<&E7�UZQ)P2S0SKP m�4�1��!D�<> \�+/J�9<&27�UZQ)P2S0S � mGA,1��/�-0}{3
��')��7X&Y&2/�*,����&GQRP2S0S � O�U



T2S

%Q�1%,���8#�������� � !

��/�*� \�2Qb$NUFm � �����KoqU �z�(&2 \/��+/G@v���+�9 >&2 \8p���+8!&27BMO�!�^&(')�+-0 \D!Uz�[/ ���^c� $���������YRV�X � �6Y^f YRb
� � ���9V UI]��B_aYRblUWb � � _ �`V UWV�] � �(_jb � �`_jb 	JYRV�] � � �`b � � � UWV�b6_jbIk�Q � �����GU

�j�! "�{<>-0/sQ���U
mnP2S0S � oqUk�)<>&E<>�%�9D\<>��H]&r<>�+-2/ :;-0 Y@K&2HJ�����l1�D\�+/�@�I^&E \<>��8!7��]|^7�<"�! \D!U� � �`V �
_a] UWb � � �8Y8]`_9U��9_aYRb�	JYRV � V �B_ 	�]`_9UWh���b � �`hjh _ik �`b�] �2Q^P2S2S � U

�j�! "@2�! !Q �FUjmnP2S0SKP0oqUb��8! \�+IG<"�+/�@�VN��'0�! �')�+�9x &E/�*�8!-)*��_@0�!/��9 >&E<"�+-0/sUz�[/ �	� � U�� �&ceV�Y �
kWV U�� �,_jbIk
��_ � �IY �,QG'0-07�1�HJ� � Q^I^&2@0�9D�T2SKT~35T � SGUG��^&2 \7+�!D�	
��'2�! �A��!*G�X&GQRPES0SKP�U

�j-01G<>��7+���! !Q���UZQ�$.�!&2/aQG��U�&2/�*%��&2/�gcD!Q^��Uam � �����0o{U)$.�!89�+D"��-0/]<"���!-0 \�9<"�+8�IG7X&2/�/G�+/�@�VbD\<" "1�8q3
<"1� >&E7i&2D\D"1�HJIG<"�+-0/�D�&2/�*L89-0HJI�1G<p&r<>�+-2/^&27e7+�{'0�! "&2@0�EU��6Y �IV`b"UWhgY 	 � V��9_ 	�]`_9UWh�`b � �`hjh _ik �`b�] �
� � � � UWV�] �sQ � ������U

�j1���Q�$NUB&E/�* �0&2HJ "-0@K& ��U
m�P2S2S  o{UBA�1�7Z<>�Z3f��@0�9/K< W 7X&2/G/��+/�@Lx
�Z<>� W 7X&E/�/��+/G@�46 "&2I��aU
�[/�ceV�Y8] � ���W_jbIk �QY 	�� �Ib6_ � ��� ! !��iQ^��1G7+1aQ^�b�+/�7+&2/�*aQ�P2S0S  U

�j1� "-�Q�A�UF&2/�*��R1G \<p&EgOQj��U�m�P2S0S  o{UF	i����4?&EH_�9D_&EDt<"�!D�<\3[MO�!*�:;-0 t "�(&E7Z3f<"�+HJ�]���N "�q3
D\�(&2 \8p�aUR�[/2ceV�Y8]���Y 	 � � ��� �
���6YR_jb � �eYRb 	 �`V �`b�] ��YRb��`b 	JYRV �&U��9_aYRb �0]`_ �`b�] �2Q �K����CPES0S 

�=&ED\<>��7+7�-�Q �kUZQ^�i*��9}{35��7���'E&2 \�!D!Q �GU^&2/�*�4�-0/�}!&27+�9}2Q��lUem�P2S2S0SKo{U���1G<"-0H_&E<>��8�@0�9/��! "&E<>��-0/v-2:
89-0/K<> \-07kD"�9d)1G�!/�89�!Dl:;-2 .H]&E/)1�:�&289<"1� "��/�@vD\#)D\<"�!HJD6M^&2D"�9*�-2/�/G-0/�7+��/��(&E .I�7X&E/�/��+/G@]<>�98p��3
/G�+dc1��!D9U�� V��9_ 	�]`_9UWh���b � �`hjh _ik �`b�] �)_jb � bIkW_jb � �`V�_jbIk ��� ! ! ! 
cQG'0-27�U � QG/aU � Q^I�IaU � T~3  S�U

� \-0D"D9Qk��Ue&E/�* � &27�g2�! 9Qi��U�m � ��� � oqUe$���	i��3���I�I�7Z#���/�@ � /�-`x
7+�!*G@0�{3fM^&2D"�9* W 7X&E/�/��+/G@
&E/�*,��8p���9*�1�7+��/�@N<>-J� \�+D\�+D��89<"�+-0/ W 7X&E/�/��+/G@�Uc�[/���b � �`hjh _ik �`b ���0] � ����� h _jbIk�Q ��xj�!MO�!/aQOA�U
&E/�*C�^-(u�QOA�U�mn�k*�D9U oqQOA�-0 \@K&2/�3 � &E1G:;H]&E/�/ W 1�M�7+��D"���9 "D9Q^�[/�82UZQRI�IaU � ��� 3 � P���Q � ��� � U

$�&(')�+D9Q��pU �kU�m � �����Ko{U��c<> >&r<>�!@2�+�!DJ:;-0 JD\<> "&E<>�9@2#�@K&2HJ�,����m � �����Ko{Uk�[/ ceV�Y8] � ���W_jbIk ��Y 	
� � � � � ����$���������I� \�+/�@_�)#)HJI�-2D"�+1GH -0/,���&2/�*��-0HJI�1G<>�9 �4?&2HJ�!D�U^AC&2 "8p�sQ � �����GU

$.-2/�/��(&E1�3�4�-07+�9/�8!�9 !Qc��U)&2/�*_�i&2*G�!I^&27�7+�nQ W U�m�PES0S � oqU �e�!&2 "/G�+/�@?�+/_&?89-0HJI��{<>��<"��'2��Hw1�7�<"�Z3
&E@0�!/K<bI^&2 \<"�X&27�7�#�-0M�D\�! �'2&EM�7+���!/K')�+ \-0/�HJ�!/K<(UWceV�Y � ��� � � 	-b � �������� � � �`b&[ � � � �eh � Y�� � �`b �9_aYRb
��� �W_ f"h��Y � � � � _jbIk���`b6_ � �IV ��� ��Q^� W � �a#0-0/sQR�R "&2/�89�2QOP2S0S � U

�^1aQ�$NUz&E/�* ��-01�7��9<"<"�2Q�	6U�m�P2S0S � o{U������ ��7�<"�+H_&E<>�N@21��+*��N<"-,�k��A�D?�+/�46&2H_�9D!Ua�[/ ���
� U�� ��ceV�Y kWV U�� �,_jbIk!��_ � �IY ��Q�'2-07+1GH_�?P�QGI^&2@0�9D  3 ��� U^��^&2 "7��!D�	
��'0�9 �A��!*G�X&GQOP2S2S � U

4��^&('E&2HJ}(&2*��9�aQ^A�U�&2/�*vAC&2�^&2*G�9'E&2/aQ���UzmnP2S0SKP0oqUc� HN1�7Z<>�X&E@0�!/K<� "�9�+/G:;-0 \8!�9H_�9/c<7+�!&2 "/�3
��/�@N&E7+@0-0 \��<"��H MK#_*G#)/^&2HJ�+8(&E7+7�#wH_�9 "@0��/�@wAC&2 "gE-`']*��98!��D"�+-2/]I� \-�89�!D"D\�!D9UG�[/�ceV�Y8] � ���W_jbIk �
Y 	�� � � �-_jV ������b � �`V�b"U��9_aYRb"UWh��eYRb 	 �`V �`b�] � YRb � � � YRb�Y � Y � � ��k �`b � �+UWb �LT �Ih �B_9U8k �`b � � � ���



T �

� � ���KQR�j-07+-0@2/^&GQG�f<>&27�#2QRP2S0S0P�U

4�1��9D\<> \�+/aQ���UZQ�AC&2 �<>���nQ���UZQ ��&r<>�^&2H,Q�$NUj&2/�* 	
1�D\D"�!7�7�Q���U�m�PES0S � oqU�-2/�8!1� \ "�9/c<v���Z3
�9 >&2 \8p���+8!&27z	
�!��/G:;-0 "89�!HJ�!/K< �z�(&E "/���/�@�U)�[/�ceV�Y8] � ���W_jbIk ��Y 	 �
� � � � ������!�� ��YRV�X � �6Y^fdYRb
� � UWV�b6_jbIk�UWb �&cehiUWb6b6_jbIk&_jb�T�UWV�XZYR[�ceV^Y8] � � � � �0Q^�G&E/ �2-0D\�2Q�P2S0S � U

��-2��H]&2/G/aQ �GUb&E/�* ���!MO�!7nQi��UjmnP2S0S � oqUa�����_�B� W 7+&2/�/���/�@��)#)D\<"�!H,VN�R&2D\< W 7X&E/ 4��!/)3
�9 >&E<"�+-0/v���G "-01�@2�����!1� \�+D�<>�+8����(&2 \8p�aU �6Y � V�b"UWh Y 	 � V �B_ 	�]`_9UWh���b � �`hjh _ik �`b�] � � � � � UWV�] �aQ ���
P2T  3  SKP�Q^PES0S � U

�[7�@0�^&2HJ��Q0�NU�Q)��&E1aQc$NUc��UZQ�A�1��/�-0}q3[��')��7X&GQ2�lUc&2/�*J����&GQc$NU ��UOm�PES0SKP0oqUK�=&KA��97�V �e�!&2 "/)3
��/�@NHJ�9<"��-�*_I� "�98!-0/G*���<"�+-0/�D�:;-0 =���
� W 7X&2/G/��+/�@GU � � �`V�_a] UWb�U � �8Y8]`_9U��9_aYRb 	JYRV � V��9_ 	�]`_9UWh
��b � �`hjh _ik �`b�] �.QOP2S0SKP)U

� &2�97+M�7��+/�@GQ �kU W UZQ �z��<"<"H]&E/aQ�A�U �kUj&2/�* �=&ED"D>&E/�*� >&�Q��lU�	?U�m � �����KoqU W 7+&2/�/���/�@ &E/�*
��89<"�+/�@��+/ W &2 �<>�X&E7+7�#L�.M�D"�9 \'E&2M�7��v�)<"-�8p��&2D\<"�+8J$.-0H_&2�+/�D9U � V �B_ 	�]`_9UWh ��b � �`hjh _ik �`b�] �2Q �F-07�U
� S � Q � �����GU

� �!&2 "/�D9Q�A�UZQ�AC&2/�D\-01� �YUZQe&2/�*���@�Qz�wU � m � �����0&KoqU�� �)I^&2 "D\�_�G&2HJI�7+��/�@]��7+@0-0 \��<"��H
:;-2 ���(&2 53��.IG<>��H]&E7 W 7+&2/�/���/�@?�+/ �e&2 \@0��A�&2 "gE-~']$.�!89�+D\�+-0/ W  "-)8!�!D\D"�9D!U��[/ � � ���`b � �`V�b"U��
�9_aYRb"UWh �6YR_jb � �eYRb 	 �`V �`b�] � �3YRb � V �B_ 	�]`_9UWh���b � �`hjh _ik �`b�] �2Q � �����GU

� �!&2 "/�D9QaA�U�Q�AC&2/GD"-01� �YUZQO&2/�*L��@�QR�wU � m � �����2MRo{U^��I�I� \-`u���H]&E<"�6I�7X&2/G/��+/�@t��/�7+&2 "@0�
W �6AC$ W ��')�X&� "�91�D>&EM�7+�L<" >&��\�989<>-2 "�+�9D!U=�[/ ceV�Y8] � ���W_jbIk �lY 	 � � � $ � � � �eYRb 	 �`V �`b�] �2YRb
� � �IV UWh �`b 	JYRV �&U��9_aYRbdceV^Y8] � � �`_jbIk � � ��� � ��� �����^c� � ��� 
cQbI�IaU � S0S ��� � S0S � U�A,�[� W  \�!D"D9Q
mnP2S0S0S0o{U

� ��7+ !Q�4YU=&E/�* ��1^&2/aQ���U�m � ���KT2o{U=�^1�}9}9#�D"�9<"D,&2/�* :;1�}!}{# 7�-0@0�+8EV�<>���9-0 \# &E/�* &2I�I�7��Z3
8!&E<>��-0/�D9U �-_jV ��� � UWhjh�c�� �?Q � ���KT)U

� xj-0gRQ
��U�&2/�*��R-(u�Q�$NU�mnP2S0S � oqUk	
�!�+/�:;-0 "89�!HJ�!/K< �e�!&2 "/G�+/�@�:;-0 _���!/GD"�+/G@��)<" >&E<"�!@0���!D!U
�[/�ceV�Y8] � ���W_jbIk �QY 	�� � � �QRPES0S � U

�e&2�� "*aQ �GUO��Us&E/�*C'E&2/ �z�9/c<!QzA m�P2S0S2SKo{UO��1GH]&2/)3[7+�{'0�97����p��D�gc�+7+7��! 
&2IGI�7+��8(&E<"�+-0/aV��+/K<"�! �3
&E89<>�Z'0�68!-2H_I�1�<>�! 
@K&EH_�9D!U � � �`V�_a] UWb � � �8Y8]`_9U��B_aYRb 	JYRV � V �9_ 	�]`_9UWh��`b � �`hjh _ik �`b�] �2Q^P2S0S2SGU

�z�9/�D"�9 !Q���UE&2/�* �F�!7�-0D"-GQcA�U^mnP2S0S0S0o{UE���!/GD"-0 k \�!D"�{<"<"�+/�@.7�-�8!&27+��}(&E<"�+-0/�:;-0 bI�-)-0 \7�#6HJ-�*��97+�9*
HJ-0M���7+�� "-0MO-2<>D9U��[/�c V�Y8] � ���W_jbIk �3Y 	 �
� � � � �� ��b � �`V�b"U��9_aYRb"UWh �eYRb 	 �`V �`b�] ��YRb � Y��`Y �9_a] �
UWb � � � � Y �&U��B_aYRb�� � � � ��
cU

�z�{'0�!D\dc1��2Q^�?U �GUZQ�	��9��<>�9 !Q)	6U�Q �z�!D\I���! "&2/�8!�EQ �NU�Q �z�+/_�Uc&2/�*]��8p���9 "7�Q�	6U ��U�m � ��� � oqUc4�-07+-0@
V�� �z-0@2�+8 W  "-0@2 >&2HJH_��/�@ �e&2/G@01^&2@0�N:;-2 �*G#)/^&2HJ�+8N*�-2H]&2��/�D!U��6Y � V�b"UWh Y 	 �DY kW_a]QceV�Y �



T0P

kWV U�� �,_jbIk�Q  � QRT �r3 � � U � ��� �

�z��g)��&28p���9'OQ.A�U�4�-0 "*G-0/aQ�4tUj&2/�* ���G "1�/aQ.��U�mnP2S0S � o{U W 7+&2/�/���/�@�:;-2 %AC&2 \g2-`' $.�98!�Z3
D\�+-0/ W  "-)8!�9D"D\�!D�x
�Z<>����I^&E "D"�w�)<"-�8p�^&ED\<>��8!�Z<[#0U ���^c� � ! !��=U

�z�Z<"<>H_&2/aQ�A�U �kUjm � �����KoqUa��7�@0-0 "�Z<>��HJD�:;-0 6D\�!dc1��!/K<"�X&27�*��!89�+D\�+-0/�H]&Eg)��/�@�U c �Z\ � � � �`_ �KQ
�j "-`x
/ ��/���'2�! \D"��<[#2Q � �����GU

A,8L��7�7+�!D�<>�9 !Q
$NUF�wU&2/�* ����/�@0�aQ��OU.m � �����KoqUF��I�I� \-(uG��H]&r<>� W 7+&2/�/���/�@�:;-0 _�R&289<"-0 "�9*
W �6AC$ W DJ1�D"��/�@ �j�!7+���9:.�)<p&r<>�C���+HJI�7+�Z|^8(&r<>�+-2/aUb�[/ ceV�Y8] � ���W_jbIk �SY 	 � � � $����
� � b6b �nUWh
�eYRb 	 �`V �`b�] �	YRb �Db�] �`V � UW_jb � �2_jb � V �9_ 	�]`_9UWh �`b � �`hjh _ik �`b�] � � � ����� ��� 
LQ�I�&2@0�!D � S��r3 � � �GQ
��&2/C�^ "&2/�D"��D"89-�QR�=&27���:;-0 \/��X&GQ � �����GU

A,1��/�-0}{3f��')�+7+&GQk�?Uk&2/�*����^&GQ�$NU ��U
mnP2S0S � o{Uk�./�<"���v "-07���-2:��{u�I�7+&2/^&E<"�+-0/�:;-0 N�����! �3
&E "8p����8(&27�8(&2D\�{3fM^&2D"�9*�I�7X&E/�/��+/G@���/  "�!&27Z3�<>��H_�YD�<> >&r<>�!@E#�@0&2H_�9D!U��[/ ceV�Y8] � ���W_jbIk ��Y 	 � � �
� �`[��`b � � � � V�Y^f � UWb �eYRb 	 �`V �`b�] ��YRb �-U � ��� � U � ��� � � U �8YRb6_jbIk�U^AC&E*� "��*aQO��I^&2��/aQ  � ��1)3
@21�D\<�P2S0S � U

A,1�D"89�9<"<"-07X&�Qs�?U�Q���&(#K&EgOQ W U W UZQ W �!7�7�QO��UO&2/�* � ��7+7��X&2HJD!QG��U ��Uim � �����KoqUR	��9H_-2<"�w&E@0�!/K<(V
<"-vM�-27+*�7Z#%@0-]x
���9 "�Y/�-v����D�#)D\<>�9H �^&2D�@0-0/��NMO�9:;-2 "�2U � V �B_ 	�]`_9UWh �`b � �`hjh _ik �`b�] �Nm � �����Ko{Q
'2-07 � S  Q�/aU � Q^I�IsU T~3 � �

W &2I^&2*G�+HJ��<> \�+-01sQ���U=�?U&E/�* ��D"�Z<>D"��gc7+�+D9Q �GU=�?U.m � ��� � o{U������L8!-2H_I�7��{u���<[# -2:lA�&2 "gE-~'
$.�98!��D"�+-2/ W  "-)8!�9D"D\�!D!U T2U�� � � �&U��B_a] ��Y 	 � f �`V U��9_aYRb � � � � � UWV^] �sQ � PGm  oqV ����� 3 � T2SGQ���1)3
@21�D\< � ��� � U

W �9<" "�+8pgRQ
	6U�&2/�* �&28!8p�c1�D9Q
�U�m�P2S0S0P0o{Uk� gc/�-`x
7+�9*�@0�{3fM^&2D\�!* &2I�IG "-K&28p� <>-�I�7X&E/�/��+/G@
x
�Z<>�%�+/G8!-0HJI�7+�{<>����/G:;-0 "H_&E<"�+-0/]&2/�*,D"�!/GD"�+/G@�U �	��c� ��! �BQG��I� "��7eP2S0SKP)U

W -0/�D\�!/aQ)A�UZQ �z�9�{3 �� "M^&E/aQK��UZQcA�1 �/G-0}{3f��')�+7+&GQ~�lUZQ2���^&GQ0$NUZQ0&E/�*YA�-27+�+/G�(&21�u�Q2A�UGm�P2S0S0T0o{U
�c<> >&r<p&2@01GD!VB��/�-0IO�!/�3fD"-01� \8!��@K&2HJ���9/�@0�+/G��:;-0 � "�9D"�!&2 "8p�v��/_ \�(&27h3f<>��H_��D�<> "&E<>�9@2#J@K&2HJ�!D!U
��YRV�X � �6Y^f 	JYRV �`b � �`V`b"U��9_aYRb"UWh �6YR_jb � �eYRb 	 �`V �`b�] �(YRb � V �B_ 	�]`_9UWh ��b � �`hjh _ik �`b�] ��� � ��� �	� �
!�� 
KU

	
�9#)/�-27+*�D9Q �GU�m�P2S0S0P0o{U��b&28{<>�+8!&27a<>�!&2H ���1�D\�+/�@J&_�-0H_H_&2/�*%�����! "&2 "8p�K#0U^�[/ ��� � U�� �
ceV�Y kWV U�� �,_jbIk
��_ � �IY ��QG'2-07+1GH_� � Q^I�&2@0�!D�P �2Sr3�P � � Q^��^&E "7+�9D
	��Z'0�9 �A,�!*��+&GQRP2S0S0P�U

	
-`x�EQ��lU � &E/�* ��/�*� "&2*��EQ���U��U6mnP2S0S0SKoqU��-01G/c<"�! \I�7X&2/G/��+/�@�:;-0 vHw1�7�<"�Z35&E@0�!/K<_I�7X&2/GD
1GD"�+/G@�D\<>-)8p�^&2D�<>��8%A��(&E/�D�3[�F/G*�DY��/^&E7�#)D"��D!U � � � � �-\ ��b � �`V�b"U��9_aYRb"UWh �eYRb 	 �`V �`b�] �2Qk��q3
/�&27+HJ*��!/�&GQR��I^&E�+/����!I�<>�!HwM��9 �PES0SKP�U

	
1�D\D"�!7nQa�OU �GUO&2/G*L��-2 \')�+@�Q W UimnP2S0S  o{U^�� �<>�Z|^8!�+&27z�[/K<>�!7�7+��@0�!/�89�2QR� A�-�*G�! "/���I�IG "-K&28p�sU



T 

ceV �`b �9_a] � � UWhjh[U

��&2 "*�� �/^&GQ���U&2/�* ���^&EI��+ \-�Q���U6mnP2S0S  oqU	�&E<"�+-0/^&E7���89<"�+-0/ ��/ ��@0�9/K< W  "-0@0 "&2HJD_x
��<"�
W  \�+-0 \��<>��}!�9*,46-K&E7+D!U � � T � � � !�� �21�7�# ��� 3 � �E<>�,P2S2S  QRA��97+MO-01� \/��2Q���1�D\<" >&27��X&GU

��&2 "�+&GQ
��U�&2/�* AC&2�^&2*G�9'E&2/aQ���U�m�PES0S � oqU W  \-0M^&2MG�+7+��D\<"�+8 W 7X&2/�	��98!-0@2/���<"�+-0/ �+/ A�1�7�<"�Z3
&E@0�!/K<�D\#)D\<"�!HJD!U�� � �`V�_a] UWb � � �8Y8]`_9U��B_aYRb 	JYRV � V �9_ 	�]`_9UWh��`b � �`hjh _ik �`b�] �0Q^P2S0S � U

�)8p�)1G7�<>}EQ=$NUZQ��1� "@0&2 "*aQ ��UZQ�^-(u�Q$NUB&2/�*�� "�9H_�9 "D!Qj�wU���U
mnP2S0S � oqUi�� >&28pgc��/�@�Hw1�7�<"�Z3
IG7+�6H_-`')�+/G@t<>&2 "@2�9<>D�x
�Z<>��&JHJ-0M���7+�. \-0M�-E<�1GD"�+/G@_I^&E \<>��8!7��.|^7�<"�! "D�&2/G*�D�<p&E<"�+D\<"�+8!&27a*^&E<>&
&ED"D"-)8!�+&E<>��-0/aU`�[/(ceV�Y8] � ���W_jbIk � Y 	 � � � � � �� �`b � �`V`b"U��9_aYRb"UWh �eYRb 	 �`V �`b�] � YRb �+Y��`Y �B_a] �+UWb �
� � � Y �&U��B_aYRb � � � � � 
cU

�)�+/�@0�sQ^��U^&E/�*,�-0��/,$NUzm � ��� � o{U���-`xy<"-Y*G#)/^&2HJ�+8!&27+7Z#tH_�9 "@0�6A�&2 "gE-~'�$.�!89�+D"��-0/ W  "-r3
89�!D\D"�!D9U��[/�ceV�Y8] � ���W_jbIk �QY 	 � � ��$���� �&]^YRb 	 �`V �`b�] �QYRb � �W[RUWb�] � � _jb�b � � V UWh0_jb 	JYRV �&U��9_aYRb
f"V�Y8] � � �`_jbIk � � ��� � ���KQ^$.�9/c'2�! 9Qs�-27+-0 "&2*�-�U

�)-0/�*���gOQa�
U �GUkm � � � � oqU������J�.IG<"�+H_&27i�-0/K<> "-27i-2: W &E \<>�+&27+7Z#��.M�D"�9 \'E&2M�7��tAC&2 \g2-`'�$.�{3
89�+D\�+-0/ W  "-)8!�9D"D"�9D!U=c �Z\ � � � �`_ �6QR�c<p&2/G:;-2 "* ��/��Z'0�! \D"�Z<[#0QO�)<>&2/G:;-0 \*aQR�=&27���:;-0 \/��X&GU
�)-01G<>8p��&2/�D"gc�nQ�A�U^m�P2S0S  o{UK���+@0�)3 �z�9'2�!7^	
-0MO-2< W  "-0@2 >&2HJH_��/�@.��/t$�#�/�&2H_��8�&2/�*J�[/�89-0Ht3
IG7+�9<"�!7Z# � /�-`x
/L�k/K')�+ "-2/�H_�9/K<>D!U � � � �`_ �0U

�)1G<"<"-0/aQ=	6UF��UF&E/�*��&2 \<"-�QF�wU�4YU
m � �����Ko{UB	��9�+/G:;-0 \8!�9H_�9/c<t7��(&2 \/��+/G@�V���/ �+/K<" "-)*�1�8{3
<"�+-0/sU T����dceV � � �KQO�=&2HNMG "�+*G@0�2QRA,�wQ � �����GU

���G "1�/aQb��U�mnP2S0SKP2o{U W &2 \<"�+897+�w|^7Z<>�9 "D��+/� \-0MO-2<>��8!D!Us�[/NceV�Y8] � ���W_jbIk � Y 	��
� � $ � � � � b6b �nUWh
�eYRb 	 �`V �`b�] �QYRb � b�] �`V �aUW_jb � �&_jb �	� � � ��� 
KQRP2S0SKP)U

� ��7+7�H_-2<\<(Q)��UZQ^�1G/�*G#0QG�wUZQ �z�9')�+/G�2Q �GUG&2/�*%	
�+8p�^&2 \*�D"-2/aQ �GUzm � �����0o{U)��*G'2�! "D"&2 "�+&27sIG7X&2/�3
/G�+/�@t�+/%89-0H_IG7+�{u�*�-0H_&2�+/GD!U � � ��� ���iQ � �����GU




