
� �����������
	

� ��
�����������������
�������
� "!#�%$'&)(* +!,�- .
/102/ 35476+876+9-:<;�=147>@?%AB9C6+47DFEHGI=19C87JCKMLN:PO@=F9NQ+RTSVU@WTU@W�0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0 Z

/102/F02/ [\>@=1]C^F>):_4_6+9`?C8a0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0 Z
/102/F0cb 3�=18_87O@]C>26edf=1>@J`:_O@=19`8g0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0 h

/10cb i<JCjk>@6"^l4nmoJ`8_O@=F9qp5rs^F87O@j+8t0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0 u
/10cbf02/ vn6"^FjT:PO2=19C8w0X0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0 u
/10cbf0cb 3�=�xy6+4<rs^F>@^F9Cjk6 0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0z/"{
/10cbf0}| m�JC87O@=19%vn6+8_6+^F4_j�~�0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0z/�b

/10}| �\d`�\A����<LCDF4P^F?C6Y��=1��^FKM^F��0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0z/�Z
/10}|N02/ ��=1��^FKM^F�op�GI=19`��9C6kKM6k9-:"��AB�fJ`O@>@O2]C4_O2JCK�^F9C?%�1Q�3B4_=F�C>@6%0'0X0Y0'0X0'0X0X0'0z/"�

/10�� �H=F:PO2=19�^F>qdf:�^l4_��A��)6+jk:���O�^lD19C=18�:PO@j 0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0�bFb
/10��`02/ df:P^F4_��AB�)6+jT:t0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0�bFb
/10��`0cb ��dNA���O�^FDF9C=187:_O@j\^l9C?�A �NL�6+4_O2KM6k9-:�^F>*df6k:PJ`L�=19¡�n��[¢0'0X0Y0'0X0'0X0X0'0�bFZ

/10cZ £\JN:P>@O29C6�=F¤��¥~C6k8_O@8¢0X0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0�bl�

¦ §�¨�
N¨�!, T¨�!,�1
C©�
����«ª�¬®­B¯°��!,±�¯N��¨�
�©���
���������������� ²®�
bN02/ df:�^l:_O@8�:PO@j+^F>®�%6k:P~`=N?C8³0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0´|N/

bN02/F02/ iµ=1KM6k9Cj+>@^l:PJ`4_6¶0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0´|N/
bN02/F0cb 3B4_O29Cj+O2L�^F>*GI=FKML�=19C6k9°:n�<9�^F>·EN87O@8¸0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0´|1b
bN02/F0}| �HJ`>2:PO¹Qº>2O@9C6+^F4Ivn6+DF4_6+878_O2=19»0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0´|l�
bN02/F0�� m�JC9CjT:PO2=19%3 ^F4_^FKM6T:P6k4_O@¼+^l:PO2=19t0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0´|1Z

² ½�¾P$X����¿�©À¯�Á�¯f�1�fÂ)¯°��(ÄÃ¡ "!,�*�
Ås$�ÆÇ¯-¨�&*�®�� È��
|`02/ Éº9°:_4_=f?CJCjT:PO@=F9»0X0'0X0X0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0Ê�`/
|`0cb A5�°JCO2>@O2]C4_O2JCK��\^l:�^F]C^F8_6\0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0Ê�`/

/



|`0}bN0·/ �\^l:�^F]C^F8_6X[\6+9C6k4P^l:_O@=19H�H6T:P~C=f? 0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0Ê�C/
|`0}bN0}b �\^l:�^F]C^F8_6��56kjk:P=F4�dfL�^Fj+6XA �NL�^F9C87O@=19³0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0Ê�°b
|`0}bN0�| �\^l:�^F]C^F8_6Y��O@^FD19C=18�:PO2j\dNO2D19�^F>28�0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0Ê�°Z
|`0}bN0 � �\^l:�^F]C^F8_6XdNj+^F>@O29CDw0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0Ê�°Z
|`0}bN0}Z �n��[�m�3³�\^l:�^F]C^F8_6XdNJ`KMKM^F47E 0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0Ê�-u

|`0�| m�3��H=N?`6+>Ç0X0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�Z1b
|`0�|`0·/ 35476+>2O@K¸O@9�^F4�E¸��9�^F>·Ef8_O@8 0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�Z1b
|`0�|`0}b m�3��H=f?C6k>�GI=19C87:_4_JCjT:PO2=19 0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�Zl�

|`0 � �\^l:P^F]�^F876Xvµ6k8_JC>·:P8�0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0��-h
|`0 �C0·/ 3yGI�trs^l8_6+?Hm�3��Mvn6+DF4_6+878_O2=19�vn6+87JC>2:_8e0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0��-h
|`0 �C0}b A5474_=14¥�<9�^F>·EN87O@8 0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�hF|
|`0 �C0�| 3�GI��m�3�� ?�^�:�^F]�^l8_6��� ���¡3B47=F��>@6Yvn6+jk=
	16+47O@6k8 0'0X0Y0'0X0'0X0X0'0X0'0X0X0�h1Z

È �¸Ã
� Ås$�� ª�¬®­B¯°��!#±�¯f�)¨�
�©�Á�¯f "��© ¨� ���

�C0·/ Éº9-:P47=N?`JCjk:_O@=19»0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�hFu
�C0}b G��®É�dN�nA�vn6+j+=
	F6+47E¡=l¤�A �NL)6k4_O2KM6k9°:P^F>������� 3B47=F��>@6k8 0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�hFu

�C0}bN0·/ G��*É�df�nA«A5474_=14¥�<9�^F>·EN87O@8 0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0�hFu
�C0�| m�3��¸vµ6kj+=
	16k47E%=F¤ A��NL�6+47O@K¸6+9-:�^F>��� ��� 3B4_=F��>26+8 0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�-b

�C0�|`0·/ m�3��¸AB4_47=14n��9�^l>2Ef8_O28 0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�1|
�C0 � �n��[ £\L�6+4_^l:PO29CD¸dNjk6+9�^F47O@=18 0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�1|

�C0 �C0·/ £�~CK¸O@j\3B>@^F8_KM^ 0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�1|
�C0 �C0}b ��QºK¸=f?C6\3B>�^F87K ^�0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�1|
�C0 �C0�| �¥QºK¸=N?C6�0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�F�
�C0 �C0 � �<?�	l^F9Cj+6k? dNjk6+9�^l4_O@=F8 0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�F�

�C0}Z �n��[��1Q�3B4_=l��>@6Yvn6+jk=�	F6+4�E%vµ6k8_JC>·:P8 0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�-h
�C0}ZN0·/ Éº9-:P47=N?`JCjk:_O@=19 0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�-h
�C0}ZN0}b dN6k>@6kjk:PO2=19¡=F¤��n��[��1Q�3B4_=l��>@6Yvn6+jk=�	F6+47O@6+8w0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0´�-h
�C0}ZN0�| A �f:P6k9C?C6+?�m�3��MGI=19N��?C6+9`j+6��®O2KMO·:P8I�<9�^F>·EN87O@8'0'0X0Y0'0X0'0X0X0'0X0'0X0X0¥/1/�{

. �q�� k¨����*�o¨�&�¯°�! %����©#!,�*¯°
C�#"g­�¨�!#±
!# +
`¨�!À���³§®��!À¨"¯$�%�& '"�§)( �o�f²
ZN0·/ Éº9-:P47=N?`JCjk:_O@=19»0'0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0¥/1/�|
ZN0}b ��6k8_j+47O@L`:_O@=19¡=F¤�:P~`6*�F��i�£Yd���>@DF=14_O·:P~CK 0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0¥/1/"�
ZN0�| �F��i�£Yd%�\^�:�^F]�^l8_6Xvµ6k8_JC>·:P8 0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0X0'0X0X0¥/1/�Z

b



ZN0�� �n��[�A �NL)6k4_O2KM6k9°:P^F>*vn6+8_J`>2:P8 0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0¥/�bl{
ZN0��`02/ Éº9°:_4_=f?CJCjT:PO@=F9 0Y0X0'0X0'0X0X0'0X0'0X0Y0'0X0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0¥/�bl{
ZN0��`0cb dN6+>26+jk:_O@=19�=l¤ �n��[��-Qº3B4_=F��>26Yvµ6kj+=
	16k4_O26+8w0X0'0X0'0X0X0'0X0Y0'0X0'0X0X0'0¥/�bl{
ZN0��`0}| dNJCK¸K ^F4�E =l¤�:_~C6 �F��i�£Yd¡m�3��M^F9`?�G��®É�dN�nA��1QºL`4_=F��>26Yvµ6kj+=
	16k4_O26+8¢0'0¥/�|1b
ZN0��`0�� A��f:_6+9C?C6k?'�F��i�£Yd%m 3 �MGI=19`��?`6+9Cjk6*�®O@K¸O2:_8s��9C^F>2Ef8_O28 0X0Y0'0X0'0X0X0'0¥/�|1b

� �e�����-©,�� "!À��� �f²o.

� �¡¯°��! ÂC
`¨�!À���Ä���n¨�&�¯ ����
��q¾k§q&*
�� ��
��*�NÂ«ª\½���
`¨�!#��� �f² �

� ����
����³¨�&�¯ ����
��q¾k§q&*
�� ��
��*�NÂ�¯f½q�*
`¨�!À�)� ( �-È)²

� ��	�
�§
�Xª�
k�)¨�¯°��­���¯-¨�! Â�¯%ª�½q��!#©#!�����!,��± �'�®�*¯ �-È).

� Æ 
C&�
�©À
��*��� !# ��I��
��� �� �o��±�
`¨�!#��� ( �-È �

ª �'
`�l!À
`¨�!À���Ä����� ������ � � ¨ � ­B�� "!À¨�!#���Ä����������� �f.®�

|



�



� � ��� ����� �

� �	��

���
��� � � �´� � � �a	���� � ��� 	���� 	

����� ���! #"$ &%('*) +,�.-0/ 12%3 #�!4�5 6�+7%8"�98: ;<'�=>+7%@?BADCFEHGIEHG

�¥~C6+476sO@8 ^�4_6k�°JCO@476+?g^F9`?�?C6k�C9CO2:_6sLC4P^ljk:PO2j"^F>°K¸=F:PO 	l^l:PO2=19Y])6k~CO@9C?e9fJ`j+>@6+^F4�¤ÀJ`8_O@=F9�4_6k8_6"^l4_j�~q�1xn~CO2j�~
O@85=1J`:_>@O29C6+?¸O@9 :P~CO2858_6+jT:PO2=19q0Bvn6+D-^l4_?C>26+8_8�=F¤q:_~C6µ8_j+O26+9-:PO·��jµ4_6kxI^F47?C8s^F878_=fj+O@^l:P6k?¸xnO·:P~M:_~C6µ4_6"^l>@O@8_^�Q
:PO2=19M=l¤*^F9�6HJMjkO@6k9°:y¤ÀJC8_O2=19 476"^FjT:P=14k�f:_~C6+476�^F476<KM^LK7=14587=NjkO�^F>�^F9C? 6+j+=F9C=1K¸O@jn])6k9C6k�`:P8¥^F878_=fj+O@^l:P6k?
xnO2:_~H:P6k4_476+87:_4_O@^F>�¤ÀJ`8_O@=F9q0n�¥~C6exy=14_4�ENO29CD >@^Fj��¡=F¤5^F>·:P6k4_9�^l:_O 	F6+8n:P= 4_^FLCO2?C>2E¡?C6kLC>@6T:PO29CD¸¤À=F8_8_O2>�¤ÀJ`6+>@8
^F8B8_=FJC4_jk6+85¤À=14�D1>2=1]�^F>fLC4_O2K ^l47E'6+9C6k4_DFEgL`4_=f?CJCjk:_O@=19 ^l4_6¥?C6k8_j+47O@]�6+?q�f^F>·:P6k4_9�^l:_O 	F6+8�LC476+876+9-:P6k?q�C^F9`?
:P~C6kO@4n^F? 	F^l9°:P^FD16k8<^l9C?H?`O@8P^l?�	l^F9-:�^FD16k8n?CO@87j+JC878_6+?�0

MONPMQNRM S2TVUOW&X.T�Y[Z]\_^&`#a

��=f?�^"E�:P~`6XKM^LK7=147O2:ºE =F¤�LC47O@KM^F47E 6+9C6k4_DFE¡L`4_=f?CJCjk:_O@=19%?C6kL)6k9C?C8�=F9%:_~C6Y]CJC4_9`O@9CD¸=F¤ ¤À=F8_8_O2>q¤ÀJC6+>28+0
� ^l]C>@6l/102/¡87~C=�xn8�^F9�=
	16+4 	fO@6kxÊ=F¤�:_~C6¡D1>@=1]C^F>s6+9`6+4_DlE LC4_=f?CJCjT:PO@=F9 xn~`O@j�~³~`O@D1~C>2O@D1~-:_8e:P~C6%=
	16k4
?C6+L�6+9`?C6+9Cjk6e=19¡¤À=1878_O@>)¤ÀJC6+>28+���1{cb =F¤�:P~C6YLC476+8_6k9-:�D1>2=1]�^F>)6+9C6k4_DFE¡L`4_=f?CJCjk:_O@=19�0

�¥~C6gj+=1Ke]CJC87:_O@=19�=F¤B¤À=18_87O@>�¤ÀJC6+>28�O@8<D16+9`6+4P^l>@>2EH^Fjkj+6kL`:P6k?�^l8�])6kO@9CD ~�^F4_K ¤ÀJC>*:P= :_~C6�6k9 	fO24_=19NQ
KM6k9-:"�qL�^l47:PO2j+JC>@^F4_>·E%^F8\O2:�O@9 	1=F> 	16k8�:P~C6g476+>26"^F876�=F¤Odfe&g�xn~CO@j�~ jk=19-:P4_O2]CJ`:_6+8�:_=�:P~C6gD1476+6k9C~C=1JC876
6k�)6+jT:"�BO 0 6F0%O@9`j+4_6+^F8_6k? ^F]C87=14_L`:_O@=19�=F¤s:_~C6�O@9N¤À4P^F476+?�4_^F?CO@^l:PO2=19�6kKMO·:_:_6+?�¤À47=1Kz:P~`6�6"^F4�:P~q0%�¥~CO28
6T�Nj+6k8_87O 	16M4_6k>@6"^l8_6�=F¤hdie&g�~�^F8Y>@6k? :_=%^HbFZcb¢O29Cj+476"^F876¸O29�:P~C6¸^FK¸=1JC9-:Y=F¤y^l:_KM=F8_LC~C6k4_67die&g�O29
:P~C6�>@^F87:gbF{1{�~°JC9`?C4_6k?�EF6"^F478+�5¤À4_=1K >@6 	16+>28exn~CO2j�~
xI6k4_6¡j+=19`87:�^l9°: ?`JC4_O29CD�:P~`6�LC4_6 	NO2=1JC8�/F�}{1{F{
E16+^F4_8kj />l,0»�¥~`6�>@=F9CD�:_6+4_K 6T��6kjk:P8M:P=�=FJC4 6kj+=18�EN8�:P6kK ^F476�JC9C�°9C=�xn9q�n]CJN:�=19C6H=F¤�:_~C6�K¸=14_6
O@K¸KM6k?CO�^�:P6Y4_6k8_JC>·:P8�O28�^F9�O@9Cjk4_6"^l8_6eO29�D1>2=1]�^F>*8_6+^ >@6 	16k>@8+��:P~C47=1JCD1~H:P~C6�O29Cj+476"^F876e=F¤B:_~C6g^ 	16k4P^FDF6

Z



m���A � G¥£\i<�nvnÉ�rs�<�¥É�£\i �µ£�35vµÉ��%��v���A5i�A5v¥[���3�vs£Y�\��GI�¥É�£\i
3�6T:P4_=F>@6+J`K |Fu`0}|cb
GI=-^F> bl|`0�� b
i�^l:_JC4P^l>*[X^l8 bl|`0}{cb
�µEf?C47= hN0}{cb
i<JCjk>@6+^F4 �`0cZ b
£�:P~C6k4_8�� {`0}�cb

���	��

��
�������������
���
����	��
��! #"��%$'&(�)��"*�+$�,-�����.$/,0�1�/�2"����3,4"�����
�

�5

�����6���879�+:;
��
<

�y
�� ©À¯
� � � (>=8?A@(B�C(?'D STU%E C S
FHG+IJGTSLK(F D S @NM(O R+P,U @ I B F�Q O G ? U%ISR'T�TUR�VXWZY6[

D1>2=1]�^F>B:_6+K¸L)6k4P^l:_JC4_6¸xn~CO@j�~ >26"^F?C8X:P= ^HKM6k>2:PO29CD%=F¤¥:P~C6 L)=1>@^F4XO@j+6kj"^FL`8+0 m�=14e^�KM=F4_6¸?C6k:P^FO@>26+?
?CO28_jkJC8_87O@=19¸=19 :P~C6nD1476+6+9`~C=1JC876<6T��6kjk:I^F9C?¸=F:P~C6k45?C6k:_4_O@K¸6+9-:P^F>C4_6k8_JC>·:P8Bxn~CO2j�~ 87:_6+K�¤À47=1K�:_~C6nJC8_6
=F¤�¤À=1878_O@>)¤ÀJC6+>28+��8_6k6Y4_6 	fO26kx j bLl,0

m�=18_87O@>I¤ÀJ`6+>s476+8_6k4 	F6+8Mxy6+476H]`JCO@>·:�JCL�=
	16+4 K¸O@>2>@O@=F9C8'=l¤µEF6"^F478 ^l9C?�^F4_6�]�6+O29CD j+=19C87JCK¸6+?�O@9
:_~C6¡=14_?C6k4 =F¤�~°JC9C?`4_6+?`8 =F¤µE16+^F4_8k�I:P~°JC8 :P~C6TE j"^F9�]�6%:_4_6"^�:P6+?Ä^F8g��9CO·:P6¡4_6k8_=1J`4_j+6k8Mxn~CO2j�~³^l4_6
4_^FLCO@?`>2E 47JC9C9CO29CD�=1JN:"0H£�O@>�^Fj+jk=1JC9-:P8'¤À=14e^l>@K¸=187:Y�-{cb =l¤s:P~C6MD1>@=F]�^F>B6+9`6+4_DlE�L`4_=f?CJCjk:_O@=19�^F9C?
K¸=14_6¡O2KML�=147:P^F9-:P>·E ^F>2KM=18�:¡/�{1{ b =F¤�:P4_^F9C87L)=14�: 9`6+6+?`8+0���8 :P~C6H8_O29CD1JC>@^F4_>·E
K¸=187:¸O@K¸L�=147:P^F9-:
LC47O@KM^F47EY6k9C6+47DFE'8_=1JC47j+6l�1=1O@>°476+8_6k4 	F6+85~�^ 	16s]�6+6k9gO@9-:P6k9C8_6k>2E'87:_JC?CO@6k?q0B£ 	F6+4 :_~C6sL�^F8�: ¤À6TxÄ?`6+j"^l?C6+8
:_~C6�KM6+^F9 	l^F>@J`6 ¤À=14e:_~C6�6+8�:PO@KM^l:_6+? JC>·:PO@KM^l:_6+>2E 476+jk=�	F6+4_^F]C>@6]\#A��<v�^e=FO@>�\#~CO287:P=F4_O@j+^F>y:_=F:�^l>%^XO28
^F]�=1J`:<bl{1{1{g]CO@>2>@O2=19 ]�^l4_4_6k>@8_\,ry]`^s=F¤ =FO@>.j � l�^F9C?�hF{ b�=F¤�:_~C6Y6+8�:PO@KM^l:_6+8¥¤#^F>@>)])6T:ºxI6k6+9 bl{1{1{ ^F9C?
bl�1{1{�ry] j�ZLl 0 ryE :P~`6�6+9`?�=F¤XbF{F{`/1�sul�-{�rI]Ä~�^F?�]�6+6k9�j+=F9C8_JCK¸6+?Ja<xnO2:_~Ä:_~C6�LC476+876+9-:�4P^�:P6
=F¤µjk=19C8_J`KML`:_O@=19
^l:¸b1h�rI] L�6+4�EF6"^F4k0�É ¤µ=1O2>Ijk=19C8_J`KML`:_O@=19�4_6+KM^FO29C8�j+=F9C87:P^F9-:¸^F9C?
:P~`6�KM=18�:
=1LN:PO@K¸O@8�:PO2j\6+87:_O@KM^l:P6X=F¤�:_~C6�A5�<vtO28�^F878_JCK¸6+?q��:P~C6k4_6e^F4_6'=19C>2E%^lLCLC4_="�NO@KM^l:_6+>2EHZl{¸E16+^F4_8�=F¤B=1O2>
476+8_6k4 	F6+8�>26k¤ :+�`xn~CO@j�~%>@6+^ 	16+8µ>@O·:_:_>@6<:_O@K¸6�:P=g��9`?�^g9C6TxÇLC4_O2K ^l47EM6+9C6k4_DFE¡476+8_=FJC4_jk6F0

É :�O@8�^F>28_=XO@K¸L)=14�:�^F9-:�:_='9`=F:P6¥:P~C^l:5:P~C6µ4_O28_O@9`DXDF>@=1]�^l>CL)=FLCJC>�^�:PO@=F9gO@85LCJ`:7:PO@9`DX6 	16k4IO@9`j+4_6+^F8_O29CD
8�:P4P^lO@9¡=19¡D1>@=F]�^F>q6k9C6+47DFE¡4_6k8_=1JC47j+6k8+0��¥~C6'L�=1LCJ`>�^l:_O@=19�~C^F8<47O@876+9�¤À4_=1K´bN0cZe:_=��N02/X]CO@>2>@O2=19 O29¡:_~C6
L�^l87:yZF{�EF6"^F478y^l9C?gO@8B6V�`L�6+jT:P6k?¸:_=\D14_=�x�:P=\]�6k:ºxy6+6+9�hN0�|\^F9C?¡/�{`0�u�]CO@>2>@O2=19']-E�:_~C6sE16+^F4�bF{-Zl{ j � l,0
�¥~C6\��9`O2:P6\¤À=1878_O2>�¤ÀJC6+>®476+876+4 	F6F�o:P~C6YL�=1LCJC>@^l:PO2=19�6T�NLC>2=18_O2=19¡j+=1J`LC>@6k?%xnO·:P~�:P~C6YLC476+876+9-:�8�:�^F9C?C^F4_?
=F¤µ>2O 	fO@9CDH:P=�xn~CO2j�~ÄKM^F9C�°O@9`? ~�^F8g]�6+j+=FKM6¡^Fjkj+JC8�:P=1K¸6+? =14gO28�87:_4_O 	NO29CD�:P= ^lj�~CO@6 	16F�yK ^l�F6+8gO·:
O2KML�6+4_^l:PO 	16�:_= �C9C?�^g9C6TxÇLC47O@KM^F47EM8_=1J`4_j+6X=F¤�6+9C6k4_DFEF0

�



MONPMQN�� �<UQa[a��PW#TV\�� UOT�� Y��VUB^&a
3B4_6+876+9-:P>·E�476+9C6Txs^F]`>@6g6+9`6+4_DlE�87=1JC4_jk6+8X^F9C?�9fJ`j+>@6+^F4�6k9C6+47DFE ^F476':_~C6e:ºxy=%KM^FO29�^F>·:P6+479�^l:_O 	16k8<:_=
¤À=18_87O@>�¤ÀJ`6+>@8 a�6"^Fj�~¡xnO2:_~%:_~C6+O24¥=�xn9�^F? 	F^l9°:P^FD16k8<^l9C?H?`O@8P^l?�	l^F9-:�^FD16k8+0

vµ6k9C6kxI^F]C>26\6+9C6k4_DFEM8_=1J`4_j+6k8¥8_JCj�~%^F8I8_=1>@^F4+�°xnO@9C?��ND16k=F:P~`6+4_KM^F>,�f:_O@?�^F>,�°]CO@=lQ K ^l8_8y^F9C?�~-Ef?C4_=�Q
6+>26+jk:_4_O2jIL�=�xy6+4 87:�^�:PO@=F9C8 ^l4_6IL�=1878_O@]`O@>@O·:PO26+8+0®�<>2:_~C=1JCD1~eO@9C?C6T��9CO·:P6+>·EX^ 	F^lO@>�^l]C>@6l��:P^FLCLCO29CD�O29-:P=<:_~C6+876
6+9C6k4_DFE�4_6k8_=1JC47j+6k8\O@8�L`4_=1]C>26+KM^l:PO2jF0���^F9-EH8_J`�)6+4�¤À47=1K�>@=�x 6+9`6+4_DlE�?C6k9C8_O·:PO@6k8�^F9`? j"^F9 ]�6 	F6+47E
8_JC87j+6kL`:PO2]C>@6I:_=�j+>2O@KM^l:PO2j
	�JCjk:_J�^l:_O@=19C8�=14 DF6+=1D14_^FLC~CO2j"^F>fL�=18_O·:PO@=F9q0�35~`=F:P=
	1=F>2:�^lO@j�L�^F9C6k>@8B^F476IK¸=14_6
>@O2�F6+>·E�:P=µ]�6y6HJMjkO@6k9°: O@9Xj+=1J`9°:_4_O26+8�:_=�xs^F47?C8�:_~C6�6+�°J�^l:_=14�4_^l:P~`6+4*:P~�^l:�O@9Xj+=FJC9-:P4_O26+8*:P=�xI^F4_?C8�L)=F>�^F4
4_6kD1O@=19`8+0 �<=�xy6 	F6+4e87O@K¸O@>@^F4µ:_=�xnO@9C? L�=�xy6+4k��:_~C6kE :_=N=¡^l4_6¸^F>@87=!	16k47E 8_J`8_j+6kL`:PO2]C>@6g:_=¡:_4P^F9`8_O@6k9-:
xI6+^l:P~`6+4ILC^l:_:_6+4_9`8+0B�¥O@?C^F>o^F9C?¸~-EN?`4_=1L�=�xI6k4I?CO28_4_J`L`:I>2=Nj+^F>C6kj+=18�EN8�:P6kKM8k�Nxn~CO2>@6¥:P~C6µO@9-:_6+9C87O 	16µJC876
=F¤¥]CO2=lQºL�=�xI6k4'9`6+j+6k8_8_^F47E�:P=�476"^Fj�~�4_6"^l8_=19�^l]C>@6¸6+9C6k4_DFE EfO@6k>@?C8k� >@6+^F?C8Y:P=�^H8_6k4_O2=1JC8e>2=18_8X=F¤¥]`O@=lQ
?CO 	F6+478_O2:ºEF0Y�¥~C6+876¸L`4_=1]C>26+K¸8�K¸6"^F9H:P~�^l:�4_6+9`6kxI^F]C>@6g6k9C6+47DFE�87=1JC47j+6+8�xnO2>@>*:P6k9C?�:P=�jk=1KML`>@6+K¸6+9-:
:P~C6YLC47O@KM^F47EM6+9`6+4_DlE¡8_=1JC47j+6k8<4_^l:P~C6k4¥:P~�^F9¡87JCj+jk6+6+?H:P~C6k9q0

��9C=F:_~C6+4�^F>2:_6+4_9C^l:PO 	16M:_=�¤À=1878_O@>5¤ÀJC6k>@8eO28e9°JCjk>@6"^l4e6+9`6+4_DlE10 �a9°JCjk>@6kJC8gj+=19`8_O@8�:P8�=l¤n9C6+J`:_4_=19`8
^F9C? LC4_=l:P=19C8k��]`J`:Y:P~C6 KM^F8_8Y=F¤s^F9-E 9°JCj+>26+JC8XO@8X^F>·xs^"Ef8Y>@6+878\:P~�^F9 :P~`6M87JCKz=F¤y:P~C6 O@9`?CO 	fO@?`J�^F>
9°JCj+>26+=19%K ^l8_8_6k8+0��<87O@9CDMABO@9C8�:P6kO@9�� 8¥K ^l8_8n6+�°J�^l:_O@=19


�����
���� g \�/F02/)^
:P~C6µ?CO2�)6+476+9Cjk6nO@9 K ^l8_8�\ 
�� ^BO@8BLC47=1L�=147:_O@=19�^l>N:P=\:_~C6n]CO@9C?`O@9CDY6+9`6+4_DlEg=F¤�:_~C6n9°JCj+>26+JC8�\ 
�� ^

xn~C6+476 � O@8µ^gj+=19C8�:�^F9-: \#87L)6k6+?H=F¤ >2O@D1~-:¥O29%^�	l^FjkJCJCK ^T0
m O@DC0·/10·/�8_~C=�xn8 :P~C6&	l^F47O�^l:_O@=19�=F¤�9°JCjk>@6k=19Ä]`O@9C?CO29CD 6+9`6+4_DlE
¤À=14g?CO·��6k4_6+9-: 9°JCjk>@6+Osxn~`O@j�~�O@9NQ

?CO@j+^l:P6k8X:_~�^l:X:P~C6¸8_L`>@O2:7:PO29CD¡=F¤s>@^F4_D16 9°JCjk>@6+O5=14Y:P~`6#K7=1O29CO@9`D%=l¤s8_KM^F>2>�9°JCj+>26+O5xnO@>@> 4_6+87JC>2:'O@9 :P~`6
4_6k>@6"^l8_6Y=F¤�6+9C6k4_DFEF0

i<JCjk>@6"^l4e��8_87O@=19 O28':_~C6 :P6k4_K D1O 	F6+9
:_=�:P~C6�87LC>@O·:_:_O@9CD%=F¤n>�^l4_D16M9fJ`j+>@6kOI]-E
~`O@D1~C>·E 6+9C6k4_D16T:PO2j
9C6+JN:P4_=F9C8gO@9-:P=�8_KM^F>@>26+4X9fJ`j+>@6kO 0��<>2:_~C=1JCD1~�>�^F47D16�^FK¸=1JC9-:_8e=F¤µ6+9`6+4_DlE
^F476�KM^F?C6�^ 	l^FO2>�^F]C>26M]-E
:P~CO28<L`4_=fj+6+878+��:_~C6+476�^F476�	F6+4�E�876+4_O2=1JC8<?�^F9CD16k4_8�^F8_87=NjkO�^l:_6+?�xnO·:P~H�C8_8_O2=19�L�=�xI6k4�LC>@^F9-:P8+0µ��JC47O@9CD
6"^Fj�~M6T�N=F:_~C6+47KMO2js��8_87O@=19 4_6+^Fjk:_O@=19 6V�N:_4P^Y6+9C6k4_D16T:PO2jµ9`6+J`:_4_=19C8�^F476n4_6+>26"^F876+? \��ÇbN0}Z�L)6k4B4_6+^Fjk:_O@=19`^
xn~CO@j�~³j"^F9«>26"^F?�:P=
^�^�4_J`9�^"xs^"E³�C8_8_O2=19�LC47=Njk6+878+����j�~C^FO@9�476"^FjT:PO2=19��·�nGI~C6+479C=1]-Ef>�O@8¸8_J`j�~»^l9
6T�`^FK¸LC>@6l0

m O@878_O@=F9 LC4_=f?CJCjk6+8YL)=l:P6+9-:_O�^F>2>2E%?�^F9CDF6+4_=FJC8Y]°E-Q LC4_=f?CJCjT:P8X^F9C? >�^F47D16�^lKM=1J`9°:_8\=F¤y~�^F¼"^l4_?C=1J`8
xs^l87:P6l0M£\9`6¸]-E-QºL`4_=f?CJCjk:XO28\LC>@J`:_=19CO2JCK¢xn~`O@j�~ O@8\JC876+?�O29�:P~C6 jk=19C87:_4_JCjT:PO2=19�=l¤I9°JCjk>@6"^l4Y^F4_K¸8+�
xn~CO@j�~¸6 	F6+9¸O2¤�9C=F:5J`8_6+?��f~C^F85^\>@=19CD\>2O2¤À6T:PO@K¸6y^F9C?g:P~C6s:_~C4_6+^l:54_6kK ^lO@9C8 :_~�^l:5O·:BKMO2D1~-:�]�6¥J`:PO2>@O28_6+?

h



Å¥!À�)�*��¯ � � � (���O R ? G @ I B U%I M U%I�KHG+IJGTSLK(F��(GTSPW�G�W C P @ EgU R E C W�W I O E B GTS V

O29g9fJ`j+>@6+^F4�xy6"^FL�=19¸LC4_=1>2O2¤À6k4P^l:_O@=19'O@9g:P~C6s¤ÀJN:PJC476F0Bm O28_87O@=19 ^F>28_=\LC47=N?`JCj+6k8y>@^F4_D16s^FKM=FJC9-:B=F¤�xs^F8�:P6
xn~CO2j�~�^l4_6'^F>@87=¸>2=19CD >@O 	16k?q��~CO@DF~C>2E 4P^F?CO2=-^FjT:PO 	F6Y^F9C?%?CO J¸jkJC>2:n:P= ?CO28_L�=18_6X=F¤ ^F9C?%:P~C6k4_6k¤À=F4_6YxnO@>@>
]�6X^F9¡6+9 	fO@4_=F9CKM6k9-:�^F>qxy=14_4�E�¤À=14s:_~C=1JC8_^F9C?C8µ=F¤�E16"^l4_8+0

�s:�:P~C6µKM=FKM6k9°:�9°JCjk>@6"^l4���878_O2=19 476"^FjT:P=1478I^F476µ:_~C6µ=19C>2E�6+9C6k4_DFE¸8_=FJC4_jk6µxnO·:P~�^Y>�^l4_D16n6+9`=1JCD1~
6k9C6+47DFE¸?C6+9C87O2:ºE \�/+�fD��&e&gy6+�°J�^l:_6+8I:_=�����/"{	�s�°De=F¤*£\O2>%^�:_=e8_J`j+j+6k6+?�¤À=1878_O@>�¤ÀJC6k>@8y^F85:P~C6µxI=147>@?�� 8
LC47O@KM^F47E�6+9`6+4_DlE 8_=1J`4_j+6l�I]CJN:g:P~C6¡O@9`~C6+476+9-:¸?�^F9CD16k4_8�:_= :_~C6¡6+9 	fO@47=19CK¸6+9-:¸K ^F�l6�:P~CO28 ^
	16+4�E
JC9C^FLCL�6"^F>2O@9CDg87=1>@J`:_O@=19�:_=g:P~C6\¤ÀJ`:_JC4_6Y6+9`6+4_DlE¡LC4_=f?CJCjT:PO@=F9%L`4_=1]C>26+K%0

i<J`j+>@6+^F45¤ÀJC8_O2=19MO28�:_~C6µ4_6"^ljk:PO2=19Mxn~`O@j�~ jk=1K�]CO29C6+85:ºxy=�8_KM^F>@>26+4B9°JCjk>@6+OoO29°:_=�^Y>�^F47D16+459°JCjk>@6+J`8+0
��=N?C^�E � 8'¤ÀJC87O@=19 4_6k8_6+^F4_j�~
L`4_=1D14_^FK O@8Yjk6+9-:P476+?
=19�]CJCO2>@?CO29CD¡^%¤ÀJC87O@=19 4_6+^Fjk:_=14Yxn~CO@j�~ xnO@>@>�¤ÀJC8_6
:ºxy=Y~°Ef?C47=1D16k9¸O28_=F:_=1L�6+8�\#��6+J`:_6+4_O2JCKt^F9C?g��4_O·:PO@J`KH^®O@9-:P=Y^ �<6+>2O@JCK 9°JCjk>@6+J`8+0�dNO2KMO2>�^F4q:_=\9fJ`j+>@6+^F4
��878_O2=19q��¤ÀJC87O@=19
476"^FjT:PO2=19C8g^F476�~CO2D1~C>2E 6V�`=l:P~C6k4_K¸O@jF��¤ÀJ`8_O@=F9
=F¤µ��6+JN:P6+47O@JCK ^F9C? ��4_O·:PO2JCK 9fJ`j+>@6kO
476+>@6+^F8_6k8BKM=F4_6y:_~�^F9¡/�{	
�:_O@K¸6+8�KM=1476s6+9`6+4_DlEe:P~C^F9g:P~C6sjk=1K�]CJ`87:PO2=19g=F¤)^F9g6k�fJ`O 	l^F>@6k9-:5^FK¸=1JC9-:B=F¤
=1O2> 0��<9`>@O@�l6y¤À=1878_O2>f¤ÀJC6k>@8 :_~C6+476sO@8�9C=�¤À=1476+876+6"^l]C>@6s87~C=14�:�^FD16IO@9�=1]N:�^FO29CO@9CDn¤ÀJC87O@=19e¤ÀJ`6+>@8k0���6kJ`:P6k4_O@J`K
j+^F9Ä]�6�6T�f:_4P^FjT:P6+?�¤À4_=1K =14_?`O@9�^F4�E
876"^"xs^�:P6+4 xnO2:_~�^ EfO26+>@? =F¤�|1|FK¸D =F¤���6+J`:_6+47O@JCK L)6k4¸>2O2:_4_6F0
£�9C>·E#	F6+4�E 8_KM^F>@>�^FK¸=1JC9-:_8�=F¤5��4_O2:_O@JCK�=fj+jkJC4_8�9C^l:PJC4_^F>@>·E%]CJ`:\O·:�O28�6"^F87O@>·EH]`4_6+? ]-E�j+=1K�]`O@9CO29CD
:_~C6�9C6kJ`:P47=19C8sL`4_=f?CJCj+6k?�¤À4_=1K ¤ÀJ`8_O@=F9�4_6+^Fjk:_O@=19C8�xnO2:_~ >@O·:P~CO2JCK%0 iµ6+O2:_~C6+4�=F¤®:_~C6<¤ÀJC87O@=19 LC4_=f?CJCjT:P8
\ �<6+>2O@JCK 9°JCjk>@6kJC8n^F9C?¡^e9`6+J`:_4_=19`^y^F4_6�4_^F?CO2=-^Fjk:_O 	F6µ:_~C6+476k¤À=1476\9C=�LC47O@KM^F47E 4_^F?CO@=1^Fjk:_O 	16µxs^l87:P6\O28

�



LC4_=f?CJCjk6+?q0 �µ=�xI6 	16+4<:P~C6k4_6eO28µ^M4P^l?CO�^l:_O@=19�L`4_=1]C>26+KÊxnO·:P~H¤ÀJ`8_O@=F9HLC47=N?`JCjk:_8<O29H:P~C^l:<^l¤ :P6k4<87=1KM6
:PO2KM6l�5:_~C6�8_J`4_4_=FJC9C?CO29CD'	16+878_6k>µxnO2>@>I]�6+jk=1K¸6�9C6+J`:_4_=19Ä^FjT:PO 	l^l:_6+?q0
vµ6k8_6"^l4_j�~³O28�]�6+O@9`D j+^F4_47O@6k?
=1J`:¥:_=¸K¸O@9`O@K¸O@8_6n:P~`O@8¥]-E�J`:_O@>@O28P^l:_O@=19MK ^�:P6+47O�^F>28yxnO·:P~%^g~CO@D1~¡476+8_O287:P^F9Cj+6\:_=¸9`6+J`:_4_=19H^Fjk:_O 	l^l:_O@=19
8_JCj�~�^F8 ��^F9�^F?CO2JCK%0g��JC6g:P=¡:P~C6g:_~C6 9�^l:PJ`4_6 =F¤I:_~C6g¤ÀJC8_O2=19 LC4_=fj+6k8_8'^ � j�~�^FO29�476"^FjT:PO2=19��qO28'^l9
O@K¸L)=F8_8_O2]CO@>2O2:ºE�^F9C? 87= ^Fj+jkO@?C6k9-:P8�87JCj�~ ^F8gGI~`6+4_9`=1]-EN>yxnO@>@>59C6 	16k4g~�^FLCL�6+9q0�m�=14X:_~C6+876�4_6+^F8_=19`8
¤ÀJC8_O2=19¡4_6+^Fjk:_=14_8µ^F476Y:_~C6YKM=F87:µ^FLCL�6"^l>@O@9`DgLC4_=187L)6kjk:n¤À=14s¤ÀJ`:_JC4_6YLC47O@KM^F47EM6+9`6+4_DlE¡LC4_=f?CJCjT:PO@=F9q0

����� � 9�� -> �� ��� 98"�=>+7%
	��
� "�=�� "

�¥~C6�¤À=1>2>@=�xnO@9CDX8_6kjk:_O@=19�D1O 	16k8¥^F9�O@9-:_4_=f?CJCjk:_O@=19¸:P=g9°JCjk>@6"^l4I¤ÀJC8_O2=19q�fO@9�LC^F47:_O@j+J`>�^F4�K ^lD19C6k:_O@j<j+=19NQ
��9C6kKM6k9°:n¤ÀJC87O@=19H^F9C?¡O28¥]�^F8_6k?�=19 j�h l j � l j u l j¹/"{ l j /1/Hl 0

MON �hNRM � \ X��IY��VUB^&a

i<JCjk>@6+^F4s¤ÀJC8_O2=19%4_6+876"^F47j�~H¤#^ 	1=FJC4_8¥:P~`6'��6kJ`:P6k4_O2JCK Q ��47O2:_O@JCK \,�<Q ��^I4_6+^Fjk:_O@=19

g ���������� ���
� g�� � �"!#� /�h%$ �'& �)( � \�/F0cb/^

xn~C6+476<:P~`6<476"^FjT:�^F9-:P8�j+=FK�]CO@9`6n:_=\¤À=14_K ^l9�^F>2LC~�^\L�^F4�:PO@jk>@6n^F9`? ^Y9C6+JN:P4_=F9Mxn~CO2j�~ j"^l4_47E�/�hN0 �
�H6 �t=F¤��°O@9`6k:PO2j\6+9C6k4_DFEF�®/"�F6 � � /*$·/
�,+�/"{*-/.Y6k> 	fO@9�020��<8nKM=1K¸6+9-:_JCK O28¥j+=19`8_6+4 	16k?H:P~`6'^l>@LC~�^
L�^F4�:PO@jk>@6�j+^F4_47O@6k8<^"xI^"E%|`0cZ �H6 � xn~CO@>287:¥:P~`6X9`6+J`:_4_=19%j"^F474_O26+8Y/"�C0·/'�H6 �e0

��JC6g:P=�:P~`6¸>@^F4_DF6�K�J`:_J�^F>�jk=1JC>@=FK�] 4_6kLCJC>@87O@=19 ]�6k:ºxy6+6k9�:P~`6gL)=187O2:_O 	16k>2EHj�~�^F47D16+? O@=19`8+�q:P~`6
¤ÀJC8_O2=19¡j+47=18_8�Qº8_6kjk:_O@=19%O@8�	F6+47E¡87K ^l>@>q^�:n>@=�x 6+9C6k4_D1O26+8+0�m�JC87O@=19¡j"^l9H^ljk:PJC^F>@>·EM:P^F�F6YLC>@^Fj+6X^l:¥>2=�xI6k4
6+9C6k4_DFE�?CJC6e:_=��°J�^F9-:PJCK¢:PJC9`9C6+>2>@O@9`D =F¤5O2=19C8�O29�:P~`6�~CO@DF~�6+9C6k4_DFEH:�^FO2>*=F¤5:P~C6 �H^��fxI6k>@>@O@^F9�?`O@8�Q
:P47O@]CJ`:_O@=19�=F¤5:P~C6gO2=19$	16k>@=fj+O·:PO@6k8+0'dNO2D19CO2�Cj"^F9-:�:_~C6+47KM=19°JCjk>@6+^F4�¤ÀJC87O@=19 ]�6+D1O29C8�:_=�:�^F�l6+8YLC>�^lj+6g^l:
6+9C6k4_D1O26+8 ^F])=
	F6 Z��l6 ��0��¥~C6k8_6 6+9`6+4_DFO@6+8M^F476�K�JCj�~³D14_6+^l:P6k4¸:_~�^F9³:_~C6�O2=19CO@8_^l:PO2=19 6+9C6k4_DFE ¤À=14
~-EN?`4_=1D16k9 \�/�|`0 � 6 � ^I:P~°JC8¥:_~C6Y~°Ef?C47=1D16k9�4_6+^Fjk:P^F9-:P8<^F4_6\O29�:P~C6\¤ÀJC>2>2EMO@=19CO28_6k?%L`>�^F87K ^�8�:�^l:_6F0

u



���������
	���
������������������� !�"�#��$��"%#��&'�����)(*�� ,+-$*.0/1+-$�+2/3+-$�45%6 #%!7���&8�����9�;:<%� !�����;&=%�>@?�%� !7A&8�B #%
C'D %FEHGJI

KMLON*PAQSR!TVUJW0XZY-LON*PAQSR!T\[BTVR=]_^a`�b)c�T�YdROeFNgf9LOUBhFiFQSRjU<klR!eFNmLONSnoPAROTV[JN3[<Npn�UBQpT\R!TVNpY-U<kqROeFNmWBi9Qpn�NST
P<W9hrROeFNdLONpP<QSROT�UJWrQSLOUJYsY�YONpQ�R!TVUJWtP*[<NpL!PAuJNphvU"[JNpL�ROeFNjwxP�yBzlNpn�nVToP<W{h9T�YsROLOTV|Fi9R!TVUJW}k�UJL~P3�Hy9NShvRONp�3�
f�NpLOPAR!iFLsN<����T�uF�F�<���2YOeFU"z�Y�R!eFN�k�iFYsT�UJWmLONpP<QSROT�UJWmL!PARONpY�k�UJL����=�d�����=���J���=��N�[JNSLOYOi9YlR!NS�gf�NpLOPAR!i9LON
��� NS�-��P<WFh3T\R�k�UJnVn�U"z�Y�ROe�PAR�ROeFN����=��LsN*P<Q�R!TVUJW3T�Y�R!eFN~�mUJY�R�k8P*[JUJiFLOP<|FnVNqk�iFYOTVUJW�LsN*P<Q�R!T�U<W�k�UJL�TVWFTVROToP<n
LsNpYONpP<LOQ#e�����LsTVR!TViF�aTVY�L!P<h9T�U�P<Q�R!T\[JN�P<WFhgP<W�]1������k�iFYsT�UJWmLONpP<QSROUJL�z�T�nVnFQ*PALOLs]3P<WgTVWFeFNSLONpW�R�LOTVY � ���=W
ROeFNdk�i9R!iFLsN<��T\R��gTVuJe�R�|�N-�mUJLONdhFNSYOTVL!P<|FnVN2R!Umn�UBU � PAR�U<R!eFNSL�LON*PAQSR!TVUJWFY~z�T\R!eFUJiHR@PAW�] L!P<hFTVU�P<Q�R!TV[<N
LsN*P<Q�R#P<W�R!YS��YOiFQ#etP<Y�R!eFN5¡£¢_¤¦¥*§�LONpP<QSROT�UJW

¨ © ¡«ª §¨ ¤¦¥ §~¬0­�®¨ ¤¦¥qª
©© ¤¯ª°�*±9²´³�µ¶¥�·�² � �J�¸³��

¹�º�»�º�» ¼t½�¾)¿ÁÀ°Â_Ã�ÄÅÃ�Æ@ÇÈ¿

��eFN,k�UJnVn�U"z�T�WFu�YsiF|H��YONpQ�R!TVUJWÉ|FLsT�NSÊ9]ËhFNpYsQpLsT�|�NpYtf�U"zqNSLt|�PAnoP<WFQSN,NpÌ�i�PAROT�UJWFYvYOf�NpQSTV��Q,R!U�k�iFYOTVUJW
LsNpYONpP<LOQ#etP<WFhrR!eFN-QSLOTVRONpLsToP�WFNSQpNpYsY!P<L�]rk�UJL�P1���=�°k�iFYOTVUJWrLON*PAQSR!U<L�ROU1LON*PAQ#exTVuJWFTVROT�UJW��

��UJL5PvYsNpn\k~YOi9YsR#PAT�WFNSh6R!eFNSLO�mUJW�iFQpnVN*P<L-LsN*P<Q�R!UJL-TVR5TVY5W9NpQpNSYOYOP<Ls]ÍR!e�P�R5ROeFNmfFnoP<Ys�}P{LsN*P<Q#eFNSY3P
Y�R#PARONlz�eFNSLON~R!e9N~fFnoPAYO�gP�f�U
zlNpL�n�UJYsY�Î�Ï5T�Y�NpÌ�i�P<nBR!U@ROeFN~TVW�RONpLsW�P<n�R!eFNSLO�mUJW�iFQpnVN*P<L�eFN*PAROT�WFu�f�U"zlNpL
Î�ÐsÑ��

�"Ò



A 	F6+4�E �<Qº�
¤ÀJC87O@=19e4_6"^ljk:PO2=19�476+>@6+^F8_6k8s/�hN0 �\�H6 �«=F¤o6k9C6+47DFE10��¥~`6\/"�C0·/n�H6 ��9C6+J`:_4_=19g6k8_j+^FL)6k8
]CJ`:¡:P~`6�|N0cZ �H6 � ^F>2LC~�^ L�^F4�:PO2j+>@6H:P4P^l9C87¤À6k4_8¡O2:_8%6k9C6+47DFE«]�^lj���:P= :P~C6 LC>@^F8_KM^ 	fO�^ j+=1J`>@=1K�]
O@9-:P6k4P^FjT:PO2=19C8+0'm�=14�87O@K¸LC>@O2j+O2:ºE¡jk=19C8�:�^F9-:X?C6+9`8_O2:ºE ! ^F9C? 6+9`6+4_DlE \ � ^<O28\^F8_87JCK¸6+?q0'�¥~C6 LC>�^F87K ^
L)=�xy6+4µ>@=1878�����O28¥D1O 	F6+9¡]-E

��� � | ! � (
��� � \�/F0���^

xn~C6+476<| ! � :_~C6s:P=l:�^F>N6+9C6k4_DFEe=F¤):_~C6¥LC>@^F8_KM^`� ( O28 :P~`6µL`>�^F87K ^ 	F=1>@J`KM6¥^l9C? ��� O@8�:P~`6¥6+9C6k4_DFE
j+=19N��9C6+K¸6+9-:µ:PO2KM6l0

ÉºD19C=147O@9CDY]C476+K¸8_87:_4P^F~`>@JC9CDX4P^l?CO�^l:_O@=19g>2=18_8�^F8B:_~C6+876<>2=18_876+8y^F4_6n8_KM^F>2>`xn~C6+9Mj+=1K¸L�^F476+? :P=\:P~`6
~C6"^�:PO@9`D�L)=�xy6+4¥=F¤*:_~C6\^F>2LC~�^eL�^l47:PO2j+>26+8s^�:¥4_6+^Fjk:_=14s4_6k>@6 	F^l9°:I:P6+K¸L�6+4P^�:PJC476+8+0B�¥~`6Y^F>@LC~C^e~C6"^�:PO@9`D
L)=�xy6+4����
	³O28¥?C6+87j+4_O2])6k?�]-E

���
	 � /
�
! g
������� ��� ( � \�/F0cZ/^

xn~C6+476 ��� O@85:P~`6�6+9`6+4_DlEMO2KMLC^F47:_6+? :P=e6+^Fj�~�^F>2LC~�^YL�^F4�:PO@jk>@6n�¥~C6<L)=�xy6+4s]�^l>�^F9Cjk6<O29ML`4_6+876+9-:¥?�^"E
¤ÀJC8_O2=19¡6T�NL�6+4_O2KM6k9-:P8nO@8¥D1O 	16k9H]-E

����	 � /
�
!Ig�������� ��� ( � | ! � (

���
$ \�/F0 ��^

A �N:_6+479�^F>�L`>�^F87K ^\~C6+^l:PO29CD�����	 KM^F�F6k8IJCL¸:P~C6<?CO2�)6+476+9Cjk6�]�6k:ºxy6+6k9�:P~C6<O@9-:P6k4_9�^F>�^F>2LC~�^Y~C6"^�:PO@9`D
=F¤�:P~C6YLC>@^F8_KM^g^F9C?¡:P~C6\:_=F:�^F>)LC>�^l8_KM^�L)=�xy6+4µ>@=1878+0�dN6T:_:PO29CDg:P~CO28¥�°J�^F9-:PO·:ºE�:P= ¼+6k4_=¸D1O 	F6+8nJC8¥:P~`6
j+47O2:P6k4_O2=19

! ��� � /�b �������� ��� � \�/F0ch/^
xn~CO@j�~ ~C^F8�:P= ])6�8_^l:PO287��6k?�¤À=14�^M8_6+>·¤58_JC8�:�^FO29C6+? 476"^FjT:PO2=19q0��¥~C6e4_O@DF~°:�~�^F9C?�8_O@?`6�O@8�^M¤ÀJC9CjT:PO@=F9
=F¤�:P6+K¸L�6+4P^�:PJC476'^l9C?¡D1O 	F6+8µ^¸K¸O@9`O@K�JCK 	l^F>2JC6\=F¤y/*$cZ,+�/"{ g�� ^�:µ|1{F�F6 ��0

;�O2:P~ ��� ])6kO@9CD%^�¤ÀJC9CjT:PO@=F9�=F¤ � ^l9C? :_~C6¸4_6"^ljk:PO 	fO2:ºE �g/*$·/ +Ä/�{ � g � � g � �"! # /¸])6T:ºxI6k6+9�/"{
^F9C?�bF{g�F6 ����^gKM=1476\j+=19 	F6+9CO26+9-:�O2D19CO·:PO@=F9�j+47O2:P6k4_O2=19�O@8s:_~C6\¤ÀJC8_O2=19�:P4_O2LC>@6�LC4_=f?CJCjT:

! ��� �$� | +�/�{ g
�
�%� �'& �)( ! $ \�/F0}��^

��>·:P~C=1J`D1~MKM^F9-Eg6V�`L�6+47O@K¸6+9-:P85~�^ 	F6�4_6+^Fj�~C6k?M:P~`6<9C6kj+6k8_8P^l47EM?C6+9C87O2:ºEF�N6k9C6+47DFE j+=19N��9C6+K¸6+9-:�:PO2KM6
=14s:P6kKML�6+4_^l:PJ`4_6Y9C6+jk6+878P^F4�E%¤À=F4¥O@D19CO·:PO2=19q�f9C=19C6Y~�^ 	16X8P^�:PO@8���6+?H^F>2>q|gj+47O2:P6k4_O@^�8_O@KeJC>2:P^F9C6+=FJC8_>·E10

�¥~C6)( 	l^F>@JC6�¤À=14M^ ¤ÀJ`8_O@=F9Ä6V�`L�6+47O@K¸6+9-:�O28g:P~C6H4P^l:_O@= =F¤�:_=F:�^F>nLC>@^F8_KM^ L)=�xy6+4*�,+«:_=�:P~`6
6T�f:P6k4_9�^l>�~`6"^l:_O@9CD-����	�^l9C?¡O@8n^ KM6+^F8_JC476Y=F¤ ~`=�x 6k�)6+jT:PO 	F6'O28s:P~C6Y6V�`L�6+47O@K¸6+9-:

/1/



( �
�,+
����	 �

Z,+)���
	
����	 $ \�/10�u�^

�$( 	l^F>@JC6µ=F¤�Z'K¸6"^l9C8y:_~�^l:I:_~C6�O29°:_6+479�^F>)^F>@LC~C^'~C6+^l:PO29CDeO28I6+�°J�^l>):P=':P~C6�6V�f:P6+479�^F>)~C6"^l:_O@9CD`0
�¥~CO28�O28�?CJC6�:_=�AB�°9q0 /10}bMxn~C6k4_6e:_~C6�6+87j"^FL`O@9CD�9C6kJ`:P47=19 ~C=1>2?C8��M:PO@K¸6+8<KM=F4_6e6k9C6+47DFE%:P~�^F9�:_~C6
^F>2LC~�^ LC^F47:_O@j+>26F0Xm�=14�O2D19CO2:_O@=19¡xn~C6k4_6 9C=�6T�f:_6+4_9C^F>B~C6"^�:PO@9`D�O@8�476+�°JCO@476+?q�q:_~C6�� 	F^l>@JC6�]�6+jk=1K¸6+8
O29`��9CO·:P6F0

MQN��hN�� � �&a �PUO^ � \Da[\DX!Z ���
m�JC87O@=19%4_6+^Fjk:_O@=19C8µO@9HLC4_6k8_6k9°:�?�^"EH6V�NL)6k4_O@K¸6+9-:_8µ:P^F�F6'LC>�^Fjk6e^�: 	F6+47EH~CO2D1~%:_6+K¸L)6k4P^l:_JC4_6k8<xn~C6k4_6
jk=19 	16+9-:_O@=19�^l>Xjk=19-:�^FO29CK¸6+9-:%KM6T:P~C=f?C8+��JC8_O29CD³KM^l:P6k4_O@^F>@8 xI^F>2>@8+��^F4_6 O29�^F?C6k�fJC^l:P6l0Ê�¥~C6+476�^l4_6
:ºxy=MKM^FO29�^FLCLC47=-^Fj�~C6k8µ:_=gj+=19N��9CO@9`D :_~C6\¤ÀJC8_O2=19¡LC>�^l8_KM^e>@=19`Dg6+9C=1J`D1~%:_= 4_6"^lj�~%:_~C6+47KM=19°JCjk>@6+^F4
O2D19CO2:_O@=19�0

� Éº9`6+47:_O�^F>�j+=19`�C9C6+K¸6+9-:n¤ÀJC8_O2=19]\#É�Gsm ^V�Cxn~C6+476X:_~C6YLC>�^l8_KM^�O@8¥j+=F9`��9C6k?�]-E¡O2:¥=�xn9%O@9C6k47:_O�^`0

� �H^FD19C6T:PO@jBjk=19`��9`6+K¸6+9-:�¤ÀJ`8_O@=F9 \,��m�A ^T�"xn~`6+4_65:P~`6�L`>�^F87K ^¥O@8®jk=19`��9`6+?e]-EY9C6k87:_6+?':_=14_=FO@?�^F>
KM^FD19`6k:PO2j�8_J`47¤#^Fjk6+8+0

É�Gsm�>�^l8_6+478B=14 ~`O@D1~g6k9C6+47DFE�O2=19�]�6"^FK¸8B^F476sJC8_6k?g:P=\~C6+^l:5�<Qº� :P^F4_D16T:BL�6+>@>26k:_8 \��g/kQº|�KMO2>@>2O@K¸6TQ
:_4_6+8�O@9�?`O�^FK¸6k:_6+4�^V0<�¥~`6�L)6k>@>26k:<8_~C6k>@>*:P~C6k9 ^F]C>�^�:P6+8<j"^FJ`8_O@9`D :P~C6X¤À4_=1¼k6+9 �<Q � ¤ÀJC6+>�:P=Mj+=1K¸LC4_6k8_8
\ � /�{F{1{X:_O@K¸6+85O2:_8 	�J`O@? ?`6+9C87O2:ºE'^T0B;�O2:_~¸:_~CO@8yO@9Cjk4_6+^F8_6<O@9¸])=F:_~ 6k9C6+47DFE�^l9C?�?C6k9C8_O·:ºEM=l¤q:P~C6��<Qº�
¤ÀJC6k>)¤ÀJC87O@=19�:P^F�F6k8nLC>�^Fjk6F�`^F>@]�6+O·:yxnO·:P~¡^*	16k47E�87~C=14�:¥j+=19N��9C6+K¸6+9-:¥:_O@K¸6<xn~CO2j�~%j+^F9�]�6\KM6+^F8_JC476+?
O29%L`O@j+=F8_6+jk=19C?C8fj /�b l,0

É�Gsm�xs^F8*��4787:�LC4_=FL)=1876+?X?CJC47O@9CD¥:P~`6µ/"u �1{ � 8*^F9C?Y:P~C6B��4787:�4_6kD1O@8�:P6k4_6+?Y:P~`6+4_K¸=19°JCjk>@6"^l4�9`6+J`:_4_=19
¤À47=1K >�^F876+4�Q LC4_=f?CJCjk6+?«LC>@^F8_KM^ :_=N=F�ÄLC>@^Fj+6HO@9 �®6k]�^F?C6 	«3B~-EN87O@jk8�Éº9C87:_O2:PJN:P6 \#��dCd`v�^MO29¶/�u �1�N0
��=N?C^�E :ºxy=�KM^LK7=14gÉ�Gsmt6T�NL�6+4_O2KM6k9-:P8M^F4_6¡]�6+O@9`D�?C6 	16k>@=1L�6+?q�I9�^FK¸6+>2E�:P~C6Hi�^l:_O@=19C^F>sÉºD19CO·:PO2=19
mo^FjkO@>@O·:ºE¡O@9'�*^"xn4_6k9Cj+6 �®O 	F6+47KM=1476gi�^�:PO@=F9�^F> ��^l])=14_^l:P=F47E1�q��dN� ^l9C? :P~C6 �*^F876+4Y�H6kD-^�Q �F=1JC>@6eO@9
GsAB�e�om�4_^F9Cj+6l05A5^Fj�~H6V�NL)6k4_O@K¸6+9-:¥xnO2>@>�])6Y^F]`>@6�:P=g?`6+>@O 	16k4\/10}� �$�¸=F¤�{`0�|-Z	�qK >�^F876+4s>2O@D1~-:sxnO·:P~
^�L�6"^F� L�=�xy6+4g=l¤�Zl{1{F�s; :P=�:_~C6�¤ÀJC87O@=19NQº^F]C>26¸¤ÀJC6k> 0 rI=F:_~ 6T�NL�6+4_O2KM6k9-:P8gJC9C?`6+4�?C6 	16k>@=1LCK¸6+9-:
~C=FL)6\:P= 8_^l:PO287¤ E :_~C6+47KM=F9fJ`j+>@6+^F4nO@D19`O2:PO2=19 jk=19C?CO·:PO2=19C8¥]-E�:P~`6X6k9C?�=l¤�:_~C6Y?C6+j+^F?C6F0

�¥~C6g:P=F�l^lK ^F�HO@8�:_~C6g])6k87:X�°9C=�xn9 ��m A»?C6 	NO2j+6l��xI^F8\��4_8�:X?C6+87O@D19C6k?�O29�:P~C6 6+^F4_>·E �}ZF{F8\]-E
d`^l�f~C^F4_=
	«^l9C?«� ^lKMK%0 �¥~C6 9�^FK¸6�:P=F�l^lK ^F��O@8 ?C6+47O 	16k?«¤À4_=1K :P~C6 vnJC878_O�^l9 � P @ S @ U M�C(?�
 I C F C

/�b



Å¥!#���*��¯ � � ²%(�� IJGTS
P,U C(? R @ I�� IJG+E G+I.P�W+F�W+P	G+E W�R��.G+E C P#U R�� � C P#U @ I C(?�� K(I�U%P#U @ I	� C RTU ? U%P F
��� C�
 GTS�G+I�R�G
��U �(GTS+E @ S�G � C P#U @ I C(? � C�B+@ S C P @ S
F/V

Toroidal Field Coils

Transformer

Primary windings

θ

φ

Å¥!À������¯�� � È (���C WTU R�W�R��.G+E C P#U R @ Q C P @��(C E C�� M G ��U R�G

/�|



�(C E GTS C U G�G E C K(I�U%P I C F C	�(C P O W�� �(C �·�Nxn~CO2j�~�:P4P^l9C8_>@^l:P6k?�KM6+^F9C8s:_=14_JC8�Qº87~�^FL�6+?�KM^FD19C6T:PO@j<j�~�^FKgQ
]�6+4k0B� :P=1��^FKM^F� O@8s^F9¡^��NO@8�ENK¸K¸6k:P47O@j<?C6 	fO@jk6�xn~CO2j�~%jk=19`��9`6+8¥:P~C6<¤ÀJC8_O2=19�LC>�^l8_KM^eO@9�^e:_=14_=FO@?�^F>
j�~�^lK�])6k4¥]-E�^gj+=1Ke]CO@9�^�:PO@=F9 =F¤�^gL)=F>@=1O2?�^F> ��� ^F9C?�:P=F4_=1O2?�^F> ��� KM^FD19C6T:PO2j���6+>2?C8+�`8_6+6Ym�O@DC0)/10��`0

GIJC474_6+9-:�Qºj"^l4_47EfO29CD<:_=14_=1O2?�^F>1��6k>@?'j+=1O2>@8®8_J`4_4_=FJC9C?e:_~C6�:_=14_=FO@?�^F>-j�~C^FK�]�6+4*xn~CO@j�~�DF6+9C6k4P^l:_6+8�:_~C6
?C=FKMO29�^F9-:<:_=14_=FO@?�^F>*jk=19-:�^FO29CKM6k9-:�KM^FD19C6T:PO@jY��6k>@?q0��t:P=147=1O@?C^F>*LC>�^F87K ^¸j+JC474_6k9°:����gO@8<8_6k:_JCL ]-E
JC87O@9CD�:_~C6\LC>@^F8_KM^�^F8s:_~C6\8_6kj+=19C?C^F47E�xnO29C?CO29CD18s=F¤�^e:_4P^F9C8�¤À=14_K¸6+4s^Fjk:_O@=19q0 �¥~C6YLC>�^F87K ^'j+JC474_6+9-:
jk4_6"^�:P6+85^<L)=1>2=1O@?C^F>°K ^FDF9C6k:_O@j5��6+>2?q0�3B>�^l8_KM^�L�^F4�:PO@jk>@6k8�:P~`6+9�:P4_^ 	16+478_6¥:P~`6I:P=147JC8�O29�~C6+>2O@j+^F>NLC^l:P~C8k0

Éº9CO·:PO�^l>@>2E<:P~C6ILC>�^F87K ^µO@8�~C6"^l:_6+?g476+8_O287:_O 	16k>2E']CJ`:5^l8�:P~`6sLC>�^l8_KM^<j+=F9C?CJCjT:PO 	fO·:ºEeO28 LC47=1L)=F47:PO2=19�^F>
:_= :P~C6 � ��� g 0��s:�~CO2D1~C6k4<:P6kKML�6+4_^l:PJ`4_6+8 \ � / & �)( ^µ:_~CO@8<~C6"^�:PO@9`D K¸6k:P~`=N?�O28�O29C6k�)6+jT:PO 	F6�^F9`?�:P=
476"^Fj�~%~CO@DF~C6+4s:_6+K¸L)6k4P^l:_JC4_6k8n^F?C?CO·:PO@=F9�^F>�~`6"^l:_O@9CDgK¸6k:_~C=N?`8n^F4_6YJC876+?q05Éº=19%jkEfj+>2=F:P47=19¡4_6k8_=19�^l9Cj+6
~C6+^l:PO29CD \#É�Gsv � ^n^F9C?%6+>26+jk:_4_=19%jkEfjk>@=F:_4_=19%4_6k8_=19�^l9Cj+6X~C6"^�:PO@9`D \#A�Gsv ��^nj+^F9H]�6YJC8_6k?q��~C=�xI6 	16+4
:_~C6¥K ^lO@9�~C6+^l:PO29CD\K¸6k:P~`=N?gO29�:P=f?�^"E � 85^F9C?g¤ÀJ`:_JC4_6s:_=1��^FKM^F�°8�O@8�9`6+J`:_4P^F>�]�6"^FK�O@9 K76kjk:_O@=194\#i�rIÉ!^V0

3B4_6k8_6+9-:\:_=1��^FK ^l�%6V�NL)6k4_O@K¸6+9-:_8�8_~C=�x�^ 9C6T:\>@=1878�O29�6+9C6k4_DFEF0\�¥~C6�9C6V�f:Y87:P6kL O@9�:_~C6�D1>2=1]�^F>
:_=1��^FK ^l�e¤ÀJC8_O2=19 O29CO2:_O�^l:_O 	F6¥O@85:P=e87~C=�x»^X:P=F�l^lK ^F�g6V�NL)6k4_O@K¸6+9-:�xnO2:_~ 9C6T:s6+9`6+4_DlE D-^lO@9q0���=f?�^"E ��8
476+8_6+^F4_j�~ LC4_=1DF4P^FK O285j+6+9-:_4_6+?�=F9¸:_~C6<jk=19C8�:P4_J`jk:PO2=19 =l¤�:P~`6<O29°:_6+479�^l:PO2=19�^F>N:P~C6k4_K¸=19°JCj+>26"^F45¤ÀJC8_O2=19
6V�`L�6+47O@K¸6+9-:sQ�¤ÀJC8_O2=19¡6+9C6k4_DFE�^F?�	l^F9Cjk6+?H:_=1��^FKM^F� \ÀÉº�nA5v¥Qºm�AB�B��^ij /�| l,0

�¥~C6nÉº�nA5v¥Qºm�AB�B�³6V�`L�6+47O@K¸6+9-:5~�^F8�:ºxy=XK ^FO29g^FO2KM8k0 m O24_8�:BO@8 :_=Y=1L)6k4P^l:_6¥O@9 ^\�°J�^F87O�87:P6+^F?`E-Q
8�:�^l:_6g6+�°JCO@>2O@]C47O@JCK�xnO2:_~ ^ ��Q 	l^F>@JC6 � /"{�¤À=F4�:P4_^F9C87¤À=F4_K¸6+4Y^FjT:PO@=F9 O@9C?CJ`j+6+?��	�F0g� :P4P^l9C87¤À=147KM6k4
O29C?CJCjk6+?
�	�\476+8�:P4_O2jk:_8y:P=F�l^lK ^F� =1L�6+4_^l:PO2=19M:_=g^eLCJ`>@8_6k?�4_6kD1O@K¸6<^F9C?�O@8y9C=F:y:P~C6�K¸=18�:y¤#^ 	1=FJC4P^F]`>@6
476"^FjT:P=14'?C6+87O@D19q0 �¥~`6�8_6kj+=19C? Éº�nA5vsQ�m�AB�B� ^FO@K O28':P= =FL)6k4P^l:_6MxnO2:_~ ^ �<Q 	l^F>2JC6M=l¤ � Z¡¤À=14g^
9C=F9NQºO29C?CJCjT:PO 	F6+>·E ?C47O 	F6+9��	�1�C:_=g?C6+K¸=19C8�:P4P^�:P6�:P~`6 	l^F>2O@?CO·:ºE¸=F¤�^ 8�:P6+^F?`E-Qº8�:�^l:_6Y:_=1��^FKM^F�M476"^FjT:P=14k0

��9`=F:P~C6k4���m�A�?`6 	fO@jk6BO@8q:P~`6B87:P6k>@>@^F4P^l:_=14+0®É :*O28®8_O2KMO2>�^F4�:P=¥:_~C6�:P=1��^FKM^F�µO@9�:_~�^l:®:P~`6BLC>�^F87K ^sO28
jk=19`��9C6k?�]-E ~C6+>2O@j+^F>CKM^FD19C6T:PO@j¥��6k>@?C8k0 ;�O2:_~¸:_~C6µ9C=19NQº^��NO@87EfK¸KM6T:P47O@j¥87:_6+>2>�^F4_^l:P=14 j+=1O2>@8BD16k=1KM6T:P4�E
876+6 m O2DC0�/F0cZN��:P~C6g~`6+>@O2j"^F>�j+=F9°:P^FO@9`KM6k9°:�K ^lD19C6k:_O@jX��6+>2? j"^F9 ]�6g8_6T:\JCL xnO2:_~C=1J`:<:P~C6g9C6k6+? =F¤y^
LC>@^F8_KM^ j+JC474_6+9-:+0<�¥~CO28�D1O 	16k8µ:_~C6e8�:P6+>2>�^F4_^l:P=F4n:_~C6�^l]CO@>2O2:ºE :_= KM^FO@9-:P^FO@9¡87:_6"^F?NE�8�:�^l:_6e=1L�6+4_^l:PO2=19
¤À=14µ>@=F9CDML�6+47O@=f?C8µ=F¤�:PO2KM6l�oJC9C>@O2�F6XLC4_6k8_6k9°:Y?C^�E%LCJ`>@8_6k?�:P=F�l^lK ^F�°8k0µ��K ^�K7=14µ^F?�	l^F9-:�^FDF6e=F¤�:_~C6
8�:P6+>2>�^F4_^l:P=F4�O@8g:P~C^l:¸O2: ?C=f6+8¸9C=F:¸8_JN��6k4¸¤À47=1K ?CO28_4_J`L`:PO2=19C8 \�O@9C8�:�^F9-:�^l9C6+=1J`8M>2=18_8 =F¤���
�xn~CO@j�~
476+8_J`>2:P8%O@9�jk=19-:�^FO29CKM6k9-:H>2=18_8¡O29 :_=1��^FK ^l�³?C6 	NO2j+6k8�^T0a�¥~C6�O29-:P6+4_^Fjk:_O@=19 ]�6k:ºxy6+6+9»:P~C6 ¤ÀJC8_O2=19
LC>@^F8_KM^%^F9C?�jk=19-:�^FO29CK¸6+9-: 	F6+878_6+>IO@8X?�^FKM^FD1O@9`D¡:_=�87K ^F>2>�:P=1��^FKM^F�°8X]CJ`:�jk=1JC>2?�]�6 ?CO28P^F8�:P47=1JC8
¤À=14 ^
>�^F47D16H¤ÀJ`8_O@=F9�4_6+^Fjk:_=14+0Ç�¥~C6 L�6+4�¤À=14_KM^F9Cjk6�=F¤YLC476+876+9-:%?�^"E³8�:P6+>2>�^F4_^l:P=F4M6V�`L�6+47O@K¸6+9-:P8�O28
L�=N=F4Yxn~`6+9 j+=FKML�^l4_6+?�:P=�L`4_6+876+9-:g?�^"E :P=F�l^lK ^F� 6V�NL)6k4_O@K¸6+9-:_8+0%��>2:_~C=1JCDF~�87:P^F]C>26M8�:P6+>2>�^F4_^l:P=F4
6V�`L�6+47O@K¸6+9-:P8'?C=�9C=l:�j+=F9`��9C6 :_~C6�LC>@^F8_KM^#	F6+4�E�xy6+>2>I^F9`?
:P~C6M9C6T�f:gD16k9C6+4_^l:PO2=19
6V�`L�6+47O@K¸6+9-:P8k�

/"�



Å¥!#���*��¯�� � .%(�� @ I�R�G D P O'C(? M G�WTU K(I @ Q������	� W+P	G ?%? C S C P @ S � ��
�
 = S�GTU QPW 
 C(? M � = GTS+E C I.F

;»h�Q �e��^F476X]�6+O29CD ?C6+87O@D19`6+?¡xnO2:P~¡6k9C~�^F9Cjk6+?HLC>�^F87K ^�jk=19`��9`6+K¸6+9-:�O29¡KMO29C?q0

����
 � ��� 1�� �
;347��� /3 � +�� � : ���

�\d`�\A����µLCD14_^F?C6��n��[ ��8_6+6¡m�O@DC0�/10 � � �NO § ENK¸K¸6k:P47O@j � O 	16k47:_=14 ª�� L�6+47O@K¸6+9-:"��O@8g^�K¸O@?`?C>@6
8_O2¼+6+?%:P=1��^FKM^F�¸xn~CO@j�~%87:P^F47:_6+?�=FL)6k4P^l:_O@=19¡O@9 /�uFu`/X^F9C?%O@8¥:P~C6X8_J`j+j+6k8_87=14<:_=¸:_~C6Y�\d`�\A��t:P=1��^�Q
K ^l��0��n��[�xs^l8�?C6+87O@D19`6+?�:P=�?C6 	F6+>@=FL ^�4_6+^Fjk:_=14�Q j+=1K¸L�^l:_O@]C>26�=FL)6k9�?CO 	F6+4�:P=14�jk=19`��DFJC4P^l:_O@=19XxnO2:_~
^F9 6+>@=F9CD-^l:_6+? LC>�^F87K ^N0M�¥~C6¸KM^FO@9 6T�NL�6+47O@K¸6+9-:�^F>BO29-:P6+476+8�:P8�^l4_6 6+9C6k4_DFE�^F9`?�L�^l47:PO2j+>26g6T�N~�^FJC8�:
LC~-Ef8_O@jk8+�oLC>@^F8_KM^�j+=19-:_4_=1>*^F9`?H?CO28_47JCL`:PO2=19¡LC~-Ef8_O@jk8+0

Éº9 �n��[�:_~C6�LC>@^F8_KM^H87~�^FL�6¡^F9C?
L�=187O2:PO2=19�O28ejk=19-:P4_=F>@>@6k? 	fO�^H:_6+9 	F6+47:_O@j+^F>y��6k>@?
jk=1O@>28�^F9`?
:ºxI=�LC^F8_87O 	16e8P^F?C?`>@6'�C6+>@?�j+=1O2>@8 j¹/"� l ��^F8�87~C=�xn9 O@9�m�O@DC0·/10}hN0n�¥~C6e:P=F4_=1O2?�^F>®��6+>2?�O@8µJC87J�^F>@>·E¡�F6kL`:
j+=19`87:�^l9°:�?CJC47O@9CDM^MD1O 	16k9�?CO28_j�~�^F47D16F�o~C=�xy6 	F6+4Y^�	F^l4_O�^�:PO@=F9%=l¤�JCL%:P=�/"{ ba=F¤ :_~C6Y:P=147=1O@?�^l>q��6+>2?
?CJC47O@9CD¡^�?CO28_j�~�^l4_D16�O28�L�=18_87O@]C>26F0Y� 4_6+^F>·Q :PO@K¸6Yj+=19-:_4_=1>�8�Ef87:P6kKzO@8�JC8_6k? :_=�K ^lO@9-:�^FO29�=14�^F? K7JC8�:
LC>�^l8_KM^ LC^F4P^FK¸6k:_6+478M87JCj�~«^F8g:P~`6%:_~C6HL`>�^F87K ^ L�=18_O·:PO@=F9Ä^l9C?³87~�^FL�6F0��¥~CO28 87Ef87:_6+K 4_6+>2O@6k8¸=F9
6T�NL�6+4_O2KM6k9-:�^F>)?�^l:�^N�C8_JCj�~H^F8sKM^FD19`6k:PO2j 	�Jf�!	l^F>@J`6+8+�N:P=g4_6kj+=
	16k4¥:P~C6k8_6\LC>@^F8_KM^eL�^F4_^FK¸6k:P6k4_8n^F9`?
j"^F9Ä^F? K7J`87: :P~C6¡O29 	�JC6k9Cj+6�:P~C^l:g:P~C6���6k>@?�j+=1O2>@8�~C^
	F6H=F9 :_~C6¡LC>�^l8_KM^�:P= j+=19-:_4_=1>s:_~C6¡LC>�^F87K ^
L�^F4_^FKM6T:P6k4_8+0«�¢j+=FKML�^l4_O@87=19 =F¤�:_~C6HL�=1>2=1O@?�^l>sj+47=18_8M8_6+jT:PO2=19C8¸=F¤\�\dN�\AB���<L`D14P^F?`6�^F9`?Ä:P~`6
9C6T�f:'D16+9`6+4P^�:PO@=F9 :_=1��^FK ^l��Éº�nA5v¥Qºm�AB�B� O@8Y8_~`=�xn9�O@9�m O@D`0�/10}hN��xn~`O@>@8�:Y8_=1K¸6g:ºEfLCO@j+^F>5LC>�^F87K ^
L�^F4_^FKM6T:P6k4_8µ^F9C?�:P6kj�~C9CO2j"^F>*8_L�6+jkO2��j+^l:PO2=19C8n^F476YD1O 	F6+9¡O@9¡��^F]C>@6k8�/10}bN�®/10�|`0

/�Z



central OH-coil

OH-stray field
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Wfe\`ak hN]NVXRfWHe\W�RUTNkgZdc=V^zdVX]Pe\j��re\c=V�e\nNjXksW�� � Zdcfc=ksj�e�RUV^Z\]ÃnPe\W=kst % � Q�V^W�hNWfk�t�VX]�WfVxRUhPe�RUV^Z\]NW | TNk�cfk
RfTNkHhN]NVxRUW Z\} RUTNk��\ercfV�ernNj^k�WSe\c=klV^]iosZd`mYPerRfV^nNjXk\�_nNhiRSVXRSW=TNZdhNjXt¡nbkH]NZ\Rfkst¡RUTNerR9e\W RUTNkHo�Zdcfc=ksj^erRUVXZd]
`aerRUc=Vx�mtNZ¤ksW9]iZ\RSc=k��Pk�o�R9RUTik e\`aZ\hN]_RSZ\} �re\c=V�erRfV^Zd]aZd]6e YNT_{¤WfVXo1e\jXjX{acfksjXk��re\]_R9W=o1e\jXk\�io�Zdcfc=ksj^erRUVXZd]
nPerWfkst % � Q W=TNZdhNjXt6n[k�e1�dZdVXtNkst | TNk�]ÃV^]_�\ksW=RfV^z_e�RUV^]izg` hNjXRfV^o�Zdj^jXV^]Nkse\cfVxR {d�
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| TNk�cfk � V^W�RUTNk��a� ® ��]NZ | ]¡tNksYbks]itNks]_RB�re\c=V�e\nij^k9`aerRUc=Vx�[����V^W�RUTNk �g� ® hN]N��]NZ | ]¡cfk�zdcfk�WfW=V^Zd]YPercUe\`mk�Rfksc��dk�o�RUZ\cs�N��V^W RUTNk��¡�p�y��]NZ | ]yV^]NtNk�Y[k�]NtNk�]�R �re\cfV^e\nNj^k9`aerRfcfVx��e\]Nt���VXW<RfTNk�cfe\]NtNZ\`
k�cfcfZ\cg`�erRfcfV��u� � RmV^Wg`mZdcfk¡o�Zd`m`aZd])}~Z\c RUTNk6V^]itNksYbks]Ntiks]_R�`mk1erWfhNc=ks`mks]_RUWgRUZ�nbkycfkw}~kscfc=kst�RUZ
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e\c=k�]NZdcf`ae\jXjX{�tNV^W;RUcfVXnNhiRfkst�e\]Nt�RUTPerR RfTNkaYicfkstiV^o�RfZdcfW�e\c=k��¤]iZ | ]
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� �� ­ ($� µ´¶Á� ® Å ·
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�P>»� ���­��P> � ³ µ´¶Á� ® 
 ·

� }S� > �&VXWpV^]_�dk�c=RUVXnNj^kr� | TNV^oqT�V^Wp]NZrR erj | e {¤W YbZdWfW=V^nNjXk�e\]Nt | V^j^j/n[k�tNVXWfoshiWfWfk�t
VX]�RfTNkg}~Zdj^jXZ | V^]Nz
Wfk�o�RUVXZd]NW��NRUTNk�]�RUTik�hi]NV^Ä�hNk WfZ\j^hiRfV^Zd]yk �iVXW=RfW��

���­�µ �P> � · �
² �P> � ³ µ´¶Á� ® & ·

�9TNk�ksW=RfV^`aerRUZ\c ��)V^W9hN]�nNV^e\Wfk�t
� µ �� · ­ * µ �P> � · �

� �P> , � µ � · ­�µ �P>»� · �
² �P> ����­ � ³ µ´¶Á� ® V ·
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µ ($� �wÂ À · �NRUTNk o�Z¸�re\c=V�e\]ioskp`aerRUc=Vx��Z\} ��)VXW

¼ µ �� · ­ µ �P> � · �
² Â À ³ µ´¶Á� ® � ·

Ql]Nt�VXR<o1e\]�n[k�YNcfZ �\ks]yhNW=V^]Nz�RUTNk���e\hiWfW����Ãe\c=�\Z ��RUTNk�Zdcfk�` * ¶d¶ , RfTPerR ��Ä�]��i¶Á� ® ��VXW RfTNklW=`�erj^j^k�W=RosZ �re\cfV^e\]No�kl`aerRUc=Vx��Z\} e\]_{�jXV^]Nkse\c ksW=RfV^`aerRUZ\cs�/�9T�hNWS}~Z\j^j^Z | VX]NzpRUTNk�ZdhiRUjXV^]Nk�taZ\YiRUVX`�e\jXVXR { oscfVxRUk�cfV�e
��)V^WSRfTNk n[k�W=R�j^V^]ik1e\cShi]¤niV�e\W=kst�ksW=RfV^`aerRUZ\c µ
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Z\}bRUTik�`mk1erWfhNc=ks`mks]_RUW�� � % | e\W tNk��\ksj^Z\Y[k�t�n_{8.�����VX]Nt�}~Zdc�RUTNk2YNhicfYbZdWfk�Z\}[`aZd`mks]_RfhN`�tNkwRUk�c��
`mV^]Pe�RUV^Z\]a}~cfZ\`�WfYPercf�¡oqTPer` n[k�c9tPerRUe * ¶ & , � * ¶ V , � � % | e\W9vPcfW;R�V^]_RUc=ZÁtNhioskstyRfZmQ ¹�� ���	n�{ 	l�
	Bcfede\`mWSe\WB`akwRUTNZ¤t¡Z\}Fcfk�osZ �dk�cfVX]Nzgosk�c=RqerV^]yzdk�Zd`akwRUc=V^o�YPe\cUer`akwRUksc=WB}~cfZ\`�e o�V^c=oshNj^e\cBYNj^e\Wf`ae�hiW��
VX]Nz�`ae\zd]ik�RUVXo�`mk1erWfhNc=ks`mks]_RUW *�®'( , ��Q�`�erzd]Nk�RfV^o2`mk1e\W=hNcfk�`ak�]�RfWSnPe\W=kst � % `mZ¤tNksj | e\WBo�cfk1e�RUkstn_{ % ���i� ��o � e\c=RfT_{
}~Zdc�RUTNkaQ ¹�� ����W=hNoso�ksW=WfZdc��FZd��e\`�er��Q ¹�� ��� 7 YNzdcfe\tNk * ( , � � % RUk�oqTD�]NVXÄ�hNksW<TPe1�dk�e\j^W=Z�nbksk�]¡e\YiYNj^VXkstgRUZ } e\W=R<k�Ä¤hiV^j^VXnNcfVXhN`	V^]_RUk�cfYNc=k�Rqe�RUV^Z\]NW Z\}uRfTNk�� � � Q ¹ W;RUksjXj�e\cferRUZ\c
* &-, � � ]�RUTiV^W | Zdc=�yRUTNk � % `mZÁtNk�j | V^j^jun[k�kw�ÁYPe\]NtikstÃRfZ�V^]iosj^hitNk�VX]_RUksc=]Pe\j � ¹ ��`mk1erWfhNc=ks`mks]_RUW
| TNVXoqT | VXj^j[n[k hNW=kst�RfZ�cfkso�Z �dksc�Q 7 � 5 W�Wfer}~k�R {y} ero�RUZ\c9YNcfZ\vNj^k\�

� % ose\]6n[k nNc=Zd�\k�]ÃtNZ | ]�V^]_RUZgRfTNcfk�k�`ae\V^]�W=RUk�YNW��
� �pks]ikscUe�RUV^Z\]yZ\}�e�WfVX` hNj^erRUk�tytPerRqernPe\Wfk Z\}FRUTik�YiT�{¤W=V^o1erjFW;{¤W=RUk�`��
� ¹ RqerRfV^W=RfV^ose\j/er]Pe\jX{¤W=V^WlZr}<RfTNkgtPerRUe\nPe\W=k RUZ¡vP]it�tiV^`mks]NW=V^Zd]Perj^jX{¡cfkstihNosk�t�W=k�R Z\}<YNc=kstNVXo�RUZ\cfW
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	mV^]Nk-5X� 	Bksose\hNW=k Z\}�RUTNk�osZd`mYNhiRUerRUVXZd]Pe\juWfV^`mYNjXk
}~hN]io�RUVXZd]Pe\j�cfk�j�erRfV^Zd]iWfTNVXY nbk�R | ksks]�RUTik�`akse\Wfhicfks`mks]_RfW6e\]Nt RfTNk�YPe\cfe\`akwRUk�cfW�RfTNk�cfk�osZ �dk�c={4VXW
�\ksc={Ã} e\W=R | Tiks]�osZd`mYPe\c=kst�RUZyW;Rqe\]NtNe\cft�VXRfkscferRUVx�dk k�Ä¤hiV^j^VXnNcfVXhN` osZ¤tNksW�� � Zd`mYNhiRUerRUVXZd]Pe\jJRUVX`ak�W
}~Zdc�YNj^e\Wf`ae�YPe\cfe\`akwRUk�cmc=kso�Z¸�\ksc;{�hiWfV^]iz�RUTik�VX]_RUksc=YNcfkwRUVx�dk�ksÄ�hNV^jXV^nNc=V^hN`&osZ¤tNk �%$ � ¹ � � * ¶ � , VXWZdc=tNksc=W2Z\}/`ae\zd]iVXRUhitNkHzdc=k1erRfksc9RUTPer]�RfTNk cfkso�Z �dksc;{yRUVX`ak�W9hNWfVX]Nz�� % �
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7 ]itNksc=W=Rqer]NtNV^]iz�RfTNk2YNcfVX]NosVXYNj^k�W�Z\} � % V^W�o�ks]_RUcfe\jPRUZ hN]NtikscfW;Rqe\]itNV^]Nz RUTiV^W | Zdcf� RfTNksc=k�}~Zdc=k2RfTNk

k �io�ksjXj^ks]_R�`aerRUTNk�`�e�RUV^ose\jbtNksW=oscfVXYiRUVXZd]6Z\} � % }~cfZ\` � TPe\YÁRUksc�
 *�® (-, V^W9c=ksYNc=ZÁtihNosk�tÃTNk�cfk\�Q�YNT_{¤WfVXo1e\jHW;{¤W=RUk�` V^W¡o�Zd]NW=V^tNk�cfkstu�lZ\} | TNV^oqT���tNks]NZrRUksW�e)R {¤YNV^ose\jlW;RqerRfk\� �9Tik�W={¤W=Rfks`
`ae1{¡TPe1�dk�e\]_{6]�hN` nbksc2Z\}�tNksz\cfksk�WlZ\}F}~cfk�kstNZ\`��PnNhÁR�VX]_RUksc=ksW;R | VXj^j[n[k cfk�W=RfcfV^owRUk�t�RUZme�µ YPerc=RUV^e\j ·oqTPercUe\owRUksc=V^WferRUVXZd]gn_{��¡V^]_RUc=V^]NW=V^o cfk1erjNYPe\cfe\`akwRUk�cfWs�_c=ksYNc=ksW=ks]_RUk�t�osZ\j^j^k�o�RfVX�dk�jX{�n_{�eHYbZdV^]_R������ O �
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c=ksYNc=ksWfk�]_RUkst�n_{
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}~Zdc e6Wfh$	mosVXks]_RUjx{�Wf`ae\jXj�ksc=cfZdcHRfkscf` �b���9TNk�}~hN]NowRUVXZd]Pe\j/}~Z\cf` Z\} & `ae1{�R {¤YNV^ose\j^jx{Ãnbk�oqTNZdW=ks]
e\W9e jXZ | � Zdc=tNksc<Y[Z\jX{¤]NZd`mV�e\jPVX]¡Zd]Njx{ae�}~k | j^VX]Nk1erc o�Zd` nNVX]PerRUVXZd]NW Z\} RfTNkHosZ\`aYbZd]Nk�]�RfWSZ\} ª����9Tik
hN]N��]NZ | ]¡o�ZÁk�	ao�V^k�]�RfW V^] & e\c=kSRUTNk2tNkwRUksc=`aVX]Nkstmn_{gRUTNk�e\]Ne\jX{¤WfVXW�Z\}ue�tPe�Rqe\nPerWfk2osZd]_RUe\V^]NVX]NzHRUTik
�re\j^hNk�W Z\} RUTNkaYPe\cfe\`akwRUk�cfW��u¥9e\]Nt�Z\}SRfTNk�`mk1e\W=hNcfk�`ak�]_RUW�ªu¥ �/o�Zdcfc=ksWfYbZd]NtiV^]Nz�RUZÃ��WfVX` hNj�e�RUkst
W=RUerRUk�W)��¥Fµ ®�� © � � · �/�9TiV^W�V^W/eHYNcfZ\nNj^k�` Z\}�}~hN]io�RUVXZd] vNR=RUVX]NzpZ �dksc�W=o1erR=RUk�cfkst�tPe�RqeHV^]�RUTNk9TNVXzdTD�tNV^`mks]iWfV^Z\]Pe\jbWfYPe\o�k � � �Á}~Zdc | TNVXoqTyRUTNkphNW=kpZ\}J`mk�RUTiZÁtNW }~cfZd` ` hNjxRUVX�re\c=V�erRfk2W=Rqe�RUV^W;RUVXo1e\j[e\]Pe\jx{¤WfV^W
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& V^W�e 2 cfksz\cfksW=WfVXZd]65x��e\]Nt�RUTNkm}~hN]No�RfV^Zd]�vNRfRfV^]Nz�V^W RUTNka` hNjxRUV j^VX]Nk1e\c c=kszdc=ksWfW=V^Zd])e\]Pe\jx{ÁW=V^W����9Tik
RUk�cf`mV^]NZdjXZdz\{�Z\}/RfTNk o�Zd]NtNVxRUV^Z\]�er]Nt�RfTNk c=ksWfYbZd]NW=ksWHVXW9�dksc;{Ãhi]N]PerRfhNcUe\jJVX]�RfTNk YNc=ksW=ks]_RHo�Zd]_RUkw�¤Rs�
e\]Nt�V^]NW;RUkse\t | k | V^jXjucfkw}~ksc9RUZgRfTNksW=k e\W9RfTNk `akse\WfhNc=ks`mks]_RUW�e\]it�RfTNk YNT_{ÁW=V^ose\jJYPe\cUer`akwRUksc=Ws�
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AUG Flux: Ψpol

Shot: 12055

Time:  2.205

AUGD : FPP(1)

From FPG

Ip :  1.00MA

βp :  0.76

li :  1.03

δ^ : -0.036

δv :  0.308

κ :  1.71

zc :  0.110m

Rc :  1.696m

ahor :  0.479m

zgi : -1.063m

zga : -1.122m

q95: -4.09

Raus : 2.143m

vol : 12.42m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:27:34 2004
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AUG Flux: Ψpol

Shot: 12077

Time:  1.500

AUGD : FPP(1)

From FPG

Ip :  1.01MA

βp :  0.53

li :  1.14

δ^ :  0.113

δv :  0.345

κ :  1.68

zc :  0.082m

Rc :  1.681m

ahor :  0.507m

zgi : -1.075m

zga : -1.233m

q95: -3.68

Raus : 2.169m

vol : 13.57m3

cview-flux (gdc) v1.31  - User: mof - Tue Jun  8 13:46:20 2004
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AUG Flux: Ψpol

Shot: 13012

Time:  3.000

AUGD : FPP(1)

From FPG

Ip :  0.80MA

βp :  1.16

li :  0.95

δ^ :  0.259

δv :  0.417

κ :  1.65

zc :  0.050m

Rc :  1.705m

ahor :  0.502m

zgi : -1.026m

zga : -1.297m

q95: -4.52

Raus : 2.162m

vol : 13.05m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:37:51 2004
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AUG Flux: Ψpol

Shot: 13049

Time:  1.715

AUGD : FPP(1)

From FPG

Ip :  0.81MA

βp :  0.52

li :  1.20

δ^ :  0.161

δv :  0.353

κ :  1.62

zc :  0.023m

Rc :  1.689m

ahor :  0.473m

zgi : -1.043m

zga : -1.177m

q95: -3.59

Raus : 2.146m

vol : 11.57m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:42:11 2004
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AUG Flux: Ψpol

Shot: 13169

Time:  5.280

AUGD : FPP(2)

From FPG

Ip :  1.00MA

βp :  1.08

li :  0.96

δ^ :  0.207

δv :  0.381

κ :  1.74

zc :  0.091m

Rc :  1.695m

ahor :  0.513m

zgi : -1.074m

zga : -1.298m

q95: -5.01

Raus : 2.167m

vol : 14.21m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:47:53 2004
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AUG Flux: Ψpol

Shot: 12952

Time:  2.160

AUGD : FPP(1)

From FPG

Ip :  1.00MA

βp :  0.46

li :  1.17

δ^ : -0.058

δv :  0.297

κ :  1.66

zc :  0.078m

Rc :  1.676m

ahor :  0.481m

zgi : -1.075m

zga : -1.135m

q95: -3.78

Raus : 2.139m

vol : 12.09m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:49:53 2004
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AUG Flux: Ψpol

Shot: 12036

Time:  2.000

AUGD : FPP(1)

From FPG

Ip :  0.80MA

βp :  0.96

li :  0.89

δ^ :  0.317

δv : -0.042

κ :  1.64

zc :  0.136m

Rc :  1.711m

ahor :  0.487m

zgi :  0.000m

zga :  0.000m

q95: -3.89

Raus : 2.159m

vol : 12.39m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:54:43 2004
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AUG Flux: Ψpol

Shot: 13043

Time:  3.010

AUGD : FPP(1)

From FPG

Ip :  1.00MA

βp :  0.89

li :  1.00

δ^ : -0.041

δv :  0.335

κ :  1.70

zc :  0.085m

Rc :  1.709m

ahor :  0.473m

zgi : -1.068m

zga : -1.133m

q95: -3.62

Raus : 2.145m

vol : 12.02m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:52:27 2004
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AUG Flux: Ψpol

Shot: 13154

Time:  3.185

AUGD : FPP(2)

From FPG

Ip :  1.00MA

βp :  0.87

li :  0.98

δ^ : -0.047

δv :  0.328

κ :  1.71

zc :  0.080m

Rc :  1.701m

ahor :  0.469m

zgi : -1.072m

zga : -1.134m

q95: -3.75

Raus : 2.138m

vol : 11.87m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:46:00 2004
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AUG Flux: Ψpol

Shot: 12055

Time:  2.205

AUGD : FPP(1)

From FPG

Ip :  1.00MA

βp :  0.76

li :  1.03

δ^ : -0.036

δv :  0.308

κ :  1.71

zc :  0.110m

Rc :  1.696m

ahor :  0.479m

zgi : -1.063m

zga : -1.122m

q95: -4.09

Raus : 2.143m

vol : 12.42m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:27:34 2004
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AUG Flux: Ψpol

Shot: 13099

Time:  3.200

AUGD : FPP(1)

From FPG

Ip :  0.98MA

βp :  0.57

li :  1.18

δ^ :  0.268

δv : -0.009

κ :  1.69

zc :  0.081m

Rc :  1.629m

ahor :  0.473m

zgi :  0.000m

zga :  0.000m

q95: -4.27

Raus : 2.080m

vol : 11.51m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 17:58:57 2004
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AUG Flux: Ψpol

Shot: 13225

Time:  0.690

AUGD : FPP(1)

From FPG

Ip :  0.70MA

βp :  0.93

li :  0.78

δ^ :  0.382

δv :  0.025

κ :  1.73

zc :  0.118m

Rc :  1.657m

ahor :  0.488m

zgi :  0.000m

zga :  0.000m

q95: -6.40

Raus : 2.111m

vol : 12.69m3

cview-flux (gdc) v1.31  - User: mof - Fri Jun  4 18:08:38 2004
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AUG Flux: Ψpol

Shot: 13130

Time:  1.350

AUGD : FPP(1)

From FPG

Ip :  1.01MA

βp :  0.78

li :  0.90

δ^ :  0.360

δv :  0.008

κ :  1.65

zc :  0.128m

Rc :  1.665m

ahor :  0.481m

zgi :  0.000m

zga :  0.000m

q95: -4.33

Raus : 2.119m

vol : 11.81m3
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� 9g���2'0%����3[ ��< 
^ #&/= =)0 =?"%$)K�>_&(� &-, 8;:b<=>N5N5ed =)KC s��K�>N�DB KN@h" Mj�?B��k")K�>_$�ludon ����� q%�)=)>_$ 2�5r�)=)Mj� 2A��0
 s��M�")KW") =^,7&( 8;:b< ��> =?$%@A�� CBD" E�� E�� Gi��KuEIP���=

¯�
`¦



� 9����+'0% ���\[ �$<+

� �%����� �����a�^�b�J #"%$%&('�") �*i&-,O.1032� #&-4653"
,7&( 8;:�< ��> =?$%@A�� CBD"OE�� E � �i��Kb�jK�>NM�"
&-, G�P���=%Q6R�>NKN@�+ « &-, G�P��oTJ8U�����/- ½V&-,90WFDP��k�

1.0 1.5 2.0 2.5
R(m)

-1.0

-0.5

0.0

0.5

1.0

z(
m

)

AUG Flux: Ψpol

Shot: 13148

Time:  0.750

AUGD : FPP(1)

From FPG

Ip :  0.79MA

βp :  0.92

li :  0.80

δ^ :  0.363

δv :  0.060

κ :  1.76

zc :  0.099m

Rc :  1.657m

ahor :  0.488m

zgi : -1.238m

zga : -1.289m

q95: -6.63

Raus : 2.113m

vol : 12.98m3
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AUG Flux: Ψpol

Shot: 13149

Time:  0.690

AUGD : FPP(1)

From FPG

Ip :  0.71MA

βp :  1.01

li :  0.85

δ^ :  0.372

δv :  0.067

κ :  1.74

zc :  0.098m

Rc :  1.660m

ahor :  0.491m

zgi : -1.223m

zga : -1.289m

q95: -7.42

Raus : 2.112m

vol : 12.90m3
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AUG Flux: Ψpol

Shot: 13108

Time:  1.005

AUGD : FPP(1)

From FPG

Ip :  0.82MA

βp :  0.63

li :  0.92

δ^ :  0.355

δv :  0.003

κ :  1.65

zc :  0.089m

Rc :  1.618m

ahor :  0.467m

zgi :  0.000m

zga :  0.000m

q95: -5.12

Raus : 2.062m

vol : 10.80m3

cview-flux (gdc) v1.31  - User: mof - Mon Jun  7 14:03:59 2004

� 9����+'0% �����Y[ < 
^ #&/= =)0 =?"%$)KC>_&(� &-, 8;:�< >N5N5ed;=)K� s��KC>N�DBJKg@h" Mj�?B��k")KC>_$bl�d�n!����� q%�)=)>_$t2�5r�)=)Mj�S2A��0
 s��M�")K-") @=6,7&( t8;:b<=��> =?$%@A�� CBD"SE�� EDG ����KLE)=

¯ 
`²



� � � � *8'�� 4��j����� *8! �
	��  � ��
�� � 32')4�� ,:%�� %�� 4���%;')9:%(1 TU4 �o1����'&�� * �#&�� -��,4d4��
��� &��<&.->4 �"!$#%#Z1 � /&�$47164 * �$4 * �'��(c45%'&*),+.- � &�����/F& � * &���021	% * �X�o1��3�'&.&�#Z&�� � � * ->4H3 &��"�4��!'&n4��Z45%'&
3@1 �"5 &�/61 � * 164 * �F-��6(87:9 �$� ��;�3 &��<(=� � 4H%#&4/61 � * �:!��>� * �"�7%'1 �"5 &4�"�=&.-�1 � * ����0cT�- � 1 � 4 * ��!'3h1 � 45%'&	4H&=-��'&.-$�=/
��( 45%'& 7:9 ��� ��;�3 & � &�����/F& � * &��E1,-��B& �?� � �A@ 1,-����+4"��%�1B/F& /,& � /i3h1 �?5 &3/61,3C!'&���4��$�+1 � ���	4H%#&.�.&=-04 � &'��(
45%'& � 3h1��?#i1i�D�:!'3C�&� � �$�E-E��!#481,->/F!��<&�(=!'3G�<4H164 * �<4 * �2163 * -$(=� � #Z164 * �F- ��� &��<&.->4B0
1	%'& 5 &.-#& � 163y4 � &=-���� ��� &��5&=->4 * -��.3C!��'&��8H

I 1	%#&'/61 � * �:!$�J�"�.&=-�1 � * �:��KC� * 4H%F/61 � * 1 @ 3 &,+ « 1,-��1- ½LKC��& � &r��&.3 3 � &�����/F& � &��80
I 1	%#&M��!#4H& � � ¨¶©¬« & �"� � � @ 1 � �h��& � &M#�!��7%N�"#Z1,3@3 & � 45%�1,-f4H%'& * -'-'& � � ¨¶©¬« & �"� � � @ 1 � ��K!�E% * �7%
�<%��$�,�845%�164	45%'& * -'-'& � 7:9 ��� ��;�3@& * �	-��,4m��&.3@3 � &����O/,& � &��P0

I 1	%#&'QSRUTL1,-$� �+� T$qV1EA�7W9X/61,3Y!'&��+4��$�o1 � ���+45%'&�&�� 5 &'��(j4H%'& � 3@1��"#Z1��	1 5:� &=&���1,-���4H%Z!�� * 4
�.1,- @ &'�$471645&��B4H%�164E45%'&=/ ��& � &r��&.3 3 � &�����/F& � &�� @ /i4H%'&'#Z1 5 -'&l4 * � #L&216�"! � &�#L&.->4���0

I T�- 5 &.-#& � 1634(=� �[� &�/F& � �<&��\�5%'&.1 � � * �"�7%'1 �"5 &��Z45%'&EQ]RDT 1,-�� �+� T$qV1EA � &�����/F& � * &��^��(�� � ���
1 5:� &=&��+� * 4H% * -�� ¨ª©¬« & �"� � �J@ 1 � ��0

�!� �+��� �`_ 	#�m�����m� 
�� 
bab�o� �(���m��a ���L"$_ "�	' ^�v�������8 '": 

T�-�45% * ���?! @ �<&��=4 * �F-�1c� * # � 3@&E4H&��$4 * � �$� &��<&.->4H&���4"���'&�#M�F-��$4 � 1g4H&G�E%�1g4,��! �?� &.->4,�'&=-�� * 4�/ ��� ��;�3 &��
1 � & � �:�?� * @ 3@&h� * 45% * -dQSRUT%���,-$;��'&=-��.&�3 * # * 4"��0<1	%'&cQ]RDTM���F-$;��'&.->4 @ 1,-����4(=� � � * �?�7%�1 �"5 & ¯$�;¯��N 
1 � &�!$�5&��80	TU4 * �!16�"�"!$#Z&��e4H%�1g4845%'&�QSRUT%� * #c!'3h1g4H&���&�7Z! * 3 * @�� * !�#e�'16471 @ 1��5&�� � 1,-e1,3@3 � %0/f� * �2163@3 /
� �:�"� * @ 3 &2��! �"� &.->4,�'&.-$� * 4�/ ��� ��;�3@&���0<g * �"�7%�1 �?5 & ¯$�;¯��N cQ]RDTc���F-$;��'&=-��.& @ 16-����	1 � &�4H&��<45&���4��c�<&.&
�E% * �7%E��( 4H%'&*��164H1 @ 1��<&�7:9 ��� ��;'3@&��,( 1,3 3 � * 45% * - * 4"�83 * # * 4"��0UQ * 5 0C �0³�`�M�<%��$�,�!45%'&��<& � &��"!'3k4���Kg� * 4H%
45%'&L1 ��� 3 * �21 @ 3@&���1g471 @ 16�5& ��� �6;�3@&��d1,-$� �+� T$qV1EA � &�����/F& � /h��(A� * �?�7%�1 �"5 &z¯$�;¯��N &�5%��$�E- � * 4H% * -
45%'&FQSRUTS& �?� � �c@ 1,-�����0iQ * 5 0  �0¢�N  ��� &��5&.->4"�Z1j�<&.3 &��=4 * �F-i��(E4H%'&L/61 � * �:!$� 1��"�?�V� * 1645&��k��1g471 @ 16�5&
��! �"� &.->4L�#&.-�� * 4�/ ��� ��;�3@&����E% * �7%l;'4o� * 4H% * - 4H%'&`QSRUT & �"� � �[@ 1,-�����0 TU4 * � � �:�?� * @ 3@&F(=� � #Z1,->/
� * 2Y& � &=-04���! �?� &=-04[�#&.-�� * 4�/ �$� ��;�3 &��?4��E;'4i� * 4H% * - 45%'&FQSRUT � &�����/F& � /�0h)!3 45%��:! 5 %i�"�:#L&L��(	45%'&
#M� � & � %>/f� * �.1,3@3k/�16�$/F&=-04"! � ��!��D��! �"� &.->4<�'&=-�� * 4�/ ��� ��;�3@&��U� * 3 3V� � � � �:!#4À�E%'&.-{4H%'&�QSRUT'��1g471 @ 16�5&
* �	-�1 �"� �$�o&���4��[�<&.3@&��=44�F-'3k/�&nm � & � * #L&.->47163@3 / � &=3@&o/,16-04 ��� ��;�3 &���0

¯`¯�




� 9����+'0% ����� � < 

� �%�����] #"%$%&('�") �*��-q15r�D$���5e>N�k"��+�������^�b�p$%&(�74��D")�k$%"S5e>NM/>NK =��  #"f�+5e>N�k" � &-, KN@h"
.1032� #&-4653" ,7&( i8;:�< ��> =?$%@A�� CBD" E�� EIH ��P 8 5 =?&�>N����>_$f��KW"f� �� #" Kg@h" =)>NM/dD5r��K-"f�V8;:b< "f.1d >N5e>�q1 �>NdDM
�I��K �Iq%�)=?" .1032� %&-4653" =�� $)*����!5e>N�k" = �/R�@D>_$%@ 46KuKN@h" 2� #&-4653" R�>NKg@D>N� �^�b��") � #&( 5e>NM/>NK =1P

� 9����+'0% � ��� �+<���")53"%$)KC>_&(� &-,;Kg@h"!�)= =?&?$)>���KW"f� =)>NM/dD5r��K-"f�!8;:�< "f.1dD>N5e>�q1 �>Nd M �I��K_�Iq%�)=?"!$)dD � %")�hK
�D")�A=)>NKC* 2� #&-4653"OR�@D>_$%@ 46KbR�>NKg@D>N� �^�b��$%&(�74��D")�k$%"95e>NM/>NK =6,7&( SE�� EIH �

¯5¯`¯



¯`¯±¡



� � ��� ���	� 


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

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

�! #" $&%"!�'�(*) �,+ !�-.(/%
T�-�45% * �J�<&��l4 * �,-e1,-�1,3k4H& � -�164 * /,& #Z&l4H%��f�&��( @ ! * 3C� * - 5 45%'&*QSRUT[#M�f�'&.3 * � ��� &��5&=-045&��P0
1	%'&'� � * 5 * -�163 Q]R�#M�V�'&=3 ��� &��<&.->4H&�� @ / B * -��10325476j1���� � &��?�5&���45%'& ��� � @ 3@&�#e��( ��/F& � ���:# * - 5

4H%'& * -#%'& � &.->4U#c!'3 4 * ���F3@3 * -'&.1 � * 4�/'��(W45%'&4#Z&.1��"! � &�#L&.->4�� @ /[#i198 * - 5 1 � &��$!��.&��^�5&l4A��( � � 4H%�� 5 �F-�1,3
3 * -'&21 � ���:# @ * -�164 * �F-$�;:J�=<?>.��(U#L&21��?! � &�#Z&=-04"� @ / R@<A)�0 1	%'&��<&i�=<A�?1 � &{45%'&.-N!#4 * 3 * �5&�� 1���4H%#&
@ 1�� * ��(=� � 45%'& QSR � & 5:� &��"� * �F-&#%�f�'&=3X0])3�E1,3 � &21��x/L�$471645&���4H% * �,QSR #Z&l4H%��f�BA+16�E1 ��� 3 * &���4"��)�qZ9
g�A�� @ /Z� � 1,1�#%�C0ED�
96W1,-��%),+.- @ / �d�#<+1 � 4H%>/F0 L 6�(=� � 4H%#& � &�����/,& � /%��( 5 &��:#L&=4 � * � � 1 � 1�#L&=45& � �
/ * 1�#i1 5 -'&=4 * �.� * 1 5 -$�:�<4 * � � * 5 -�1,3C��0
)�-��,45%'& � ���,-Z/,&.->4 * �F-�1,3G�$47164 * �<4 * �.1,3P#L&=4H%$�V�`!��5&��d(=� � 45%'& � &�����/F& � /`��( � %>/f� * �21,3 � 1 � 1�#L&=45& � �

( � �:# (=!�� * �F-�&nm � & � * #L&.->4"� * � 45%'&�!��<&J��(G-'&�! � 1,3x-'&=4GAD� � 8f�C: ���H> #i1 �$� * - 5 ��0 ) 5 �f�V�c��/,& � / * &IA���(
��� * � 5 * /F&=- * -J0LKM276 0c� * �$4H& � ; � �<4 * -04 � �f��!��=&��{4H% * ��45&��7%'- * 7Z!'&,(=� � 4H%'&E&omC4 � 1��l4 * �,-%��(Y&�7Z! * 3 * @$� * !$#
� 1 � 1�#Z&l4H& � � * -^45%'&NgNDODODo9 g 4"�O8g1�#i198P0Q49R56 0 �!�O%�1B/F&�1,3C�"� @ &.&.-\!��<&���4�� &omC4 � 1��l4 � 3h1��?#i1
� 1 � 1�#Z&l4H& � �,�F-S< � �ER )�q'qZ9 g�0345476XK�R�� �49 � 0349T76 K�),+.-U0Q4OV76 K T�1A9WT�
X0Q4 L 6@1,-��BT 1EA��Y0345Z[6X0

\z1 � * �:!���%>/ @�� * � �$47164 * �<4 * �.1,3]#L&=45%��V�$�HAo& � &[�'&�/,&.3C� � &�� @ / �!1�0LT�
96](=� � � &�����/F& � * - 5 &�7f! * 3 * @ 9
� * !�# � 3@1��"#Z1 � 1 � 1�#L&=45& � �4�,-F]?qV1 )��'0C0�1	%#&��5&n%>/ @$� * �$��1 � & @ 16�5&��d�F-S�!� #L&=45%��f���?A * 4H%EQSR
* -AI�!'&.-��=&���K,4H%'&U� � 4 * #Z1,3 � &�����/,& � /�#L&=4H%$�V� ��� &��5&=-045&�� * -?45%�164=AA� � 8HA+16� @ 1��<&��c�,-d14���:! @ 3 &z����0
1	% * �,����! @ 3@&(�!� #Z&l4H%��f�!A+1��81,3C�"�[!��<&���4"� � &�����/F& � &�7Z! * 3 * @�� * !�# � 1 � 1�#L&=45& � � * -�q'qV1A9^DB0LT_D.6 0

T�-Z4H% * �>�7%�1 � 4H& � 4H%#&3#L&=45%��V�[��(Y&�7Z! * 3 * @$� * !$# � 1 � 1�#L&=45& �>� &�����/F& � / * � @ 16�5&��%�F-%QSRi#L&=4H%$�V���
A * 45%�4H%#&�!#4 * 3 * �H164 * �F-&��(c1Z-��F-#3 * -#&21 � � � 4 * # * �5164 * �F-1:J�!� � >J(=!'-��=4 * �F- * - � 3h1��=&��6(�4H%'&��<4H1,-���1 � �

D5D#K



R <A)�0O1	%'&D#Z&l4H%��f� * �G�21,3 3@&���� !��<4 F -��,45%'& � �d�F-#3 * -#&21 ���[� 4 * # * �5164 * �F- � ! * 45&H: T�)�� � q_>@0LTOK76 0��O6 0
R <A) �7%��f�:�5&��3� � 4H%�� 5 �F-�1,3Y�=<A�84"�M#Z1 m * # * �<&!45%'& /,1 � * 16-��.&.�6( 45%'&(3@&216� * - 5 �=<A��0U1	% * �,#Z&l4H%��f�
* ��4��,4H1,3@3k/ * -��'& � &.-$�'&.->4j�6(n45%'& &�7Z! * 3 * @�� * !�# � 1 � 1�#L&=4H& � �&!'-��#& � * -W/F&��<4 * 5 164 * �F-P0VTU4*Ao1���%>/W9
� �,4H%#&�� * �5&��S4H%�164 * (>� *�� & � &=->4��=<A� A�& � &��7%��:�5&=-PK -��,4�-'&��=&��?�H1 � * 3 /d� � 4H%�� 5 �F-�1,3 KG4"�L� � 4 * # * �<&?45%'&
A�& * 5 %>4 * - 5 ��(y45%'&.� * 1 5 -����<4 * �,#Z&.1��"! � &�#L&.->4��@AE% * �7%^���F->471 * -^#M�:�<4 * -$(=� � #Z164 * �F-[�F-i4H%#& � 1 � 1�#�9
&l4H& � �3!#-��'& � * -Z/,&��$4 * 5 164 * �F- * -�4H%'&(3 &21�� * - 5 �=<A�845%'&.-�1[#%� � & ���:# � 1��l4,#%�f�'&=3 A * 45%`([& Ao& � �=<A�
���:!'3Y� @ & @ ! * 3 4�0�) #M� � &����:# � 1��=43#%�f�'&=3&AD�:!'3C�e3 &21��B4��%�5%�� � 4H& � ����# � !x47164 * �F-�163y4 * #L&���0+TU4 * �
1,3C�"� � 3h16-'-'&���4�� * -��=3Y!��#&?45%'& D 
Z%�1,3 (�&=-'& �?5 /"�Sq#A �7%�1,-#-'&.3C� * ->4"�Z4H%#&�QSRUTi16-�1,3 /f� * ��0oT (�4H%'&��5&
#L&21��?! � &�#Z&=->4�� A�& � & * -��.3C!��'&�� * ->4��!4H%'&��$471,-$��1 � �MQSR #M�V�#&.3XK * 4�AA�:!#3Y� * -�� � &21��<&+4H%'&JQ]Rh#M�V�#&.3X0
1	%'&%T�)�� � qN���V�#& A * 3@3�8,&.& � 45%'& * -�� � &216�5&[��(z4H%'&MQSRUT`#M�f�'&.3S� * r=&�4���1&# * - * #c!�#`0�T�)�� � q
Ao1��4� � &.164H&��JA * 45%�45% * � * -&# * -��80A) ���:# � 3@&l4H&'�'&��"� � * � 4 * �F-`��( 4H%'&�T�)�� � q�1,3 5 � � * 4H%�# * � 5 * /,&.-
* -%�<&��=4 * �F-B4V0 2V0>g�164H1 @ 1��<& � &��"!#3 4��o1 � & ��� &��5&=->4H&�� * -L�<&��=4 * �F-B4V03Kd1,-��M;�-�1,3 3 /MT�)�� � q � &�����/,& � * &��
��( ),+.- 7W9 ��� �6;�3@&��!1 � & ��� &��5&=-045&�� * -&�5&��=4 * �F-J4V03R

�! 	� 
���
 + ' -�� !�-I( % (��=!���� ��M�� Q�� M��=R/(/' -(!����
1	%'&?&��?�5&=-��.&c�6(<T�)�� � q * �	45%'&��<&.3 &��=4 * �F-`��(�1M�?#i1,3 3P�5&l42�6( * 45& � 164 * /F&.3k/F� � 4 * # * �<&��B3 * -'&21 � ���:#�9
@ * -�164 * �F-��E�!�=< ��(�4H%#&���1g471/A * 4H%B4H%'&�� @ �<&��=4 * /F&���(c1M�"!����.&��?�?(=!'3 � &�����/F& � /E�6(! " :$#��&%('I>,!$� * - 5 1
#M� � & ���:# � 1��=447Z!�1�� � 164 * � #M�V�'&=3y4H%�16-�45%�1644��(m4H%'&*�<4H1,-���1 � �EQ]R^1 ����� �>1��7%P0U1	%Z!��CA�&?&om � &��=4
�!��<*) �3R AE%'& � &L�2R * ��4H%#&L-Z!�# @ & � ��(�R <A�'��(z4H%'& * - � !#4'� * 5 -'1,3Y��-#&.&��#&�� 4"� 5 * /,&{1 5 �V�f�
QSR ;'4B0^1	%#&(�?!��$4 * ;��2164 * �F- (=� �'� &���!�� * - 5 4H%'&L-Z!�# @ & � ��(	3 * -'&21 � ���:# @ * -�164 * �F-$� @ &=3Y�#A �3R 3 * &��
* -S4H%'&�� @ �5& � /6164 * �F-f4H%�164(-$�,4?1,3@3j4H%#&[/61 � * 1,-$�.&c��(z4H%#&�#i1 5 -'&=4 * �c#L&21��?! � &�#Z&=->4�� * �.�$!'&[�"�F3 &.3 /
4"�Z4H%#&�/61 � * 164 * �F- * -�4H%'&���! �?� &=-042�'&.-$� * 4�/ ��� ��;�3@&'� � &�7Z! * /61,3@&=-0453 /�45%'&+ " �$� ��;�3 &d16-��e%'&=-��.& Ao&
&nm � &��l4n45%�164 * 4 A * 3@3 @ & � �:�?� * @ 3@&�4"� � &�����/,& �  " :,#��-%.' >.!�� * - 5 ([&IA�& � 4H%�16-�45%'&i�3R 4 � 1,-��?(=� � #L&��
#L&21��?! � &�#Z&=->4�� AE% * �7%%�'&��?� � * @ &!1,3 3�#Z&.1��"! � &�#L&.->4</61 � * 1,-��=&�0S1	% * �D���:# � 1��=4UQ]R #%�f�'&.3 * � 5 * /,&.-
@ / H / % � 021 �&3546

��798 � : 78� � � � :�� 0<; � H6 = 7?> R = � � 	&% � =,@ ; � H6 A 7?> R A � : 	&% � AB@DCFE % � 0 : 4V0 D[>

AE%'& � & / % � 0 * ��4H%'&�/61,3Y!#&M�6(�45%'&HG =JI �6(+� � � &�����/F& � &�� � 1 � 1�#L&=45& � � (=� � 45%'&LK =JI �6(	�H< �21��<&�� * -
45%'&L��1g471 @ 16�5&�K�	M% � = * �n4H%#& � =JI R@< �?��� � &L(=� � 4H%'&!K =JI �21��<&�K : R�N&�PORQ7R�S/�PO,Q � � � Q7R&TVU$�PO > * �n45%'&%/,&��l4�� �
��(D#L&21��?! � &�#Z&=-04 A�& * 5 %>4�� (=� � 45%'&LW =JI ��(��=< � � 4 * # * �<&��f3 * -'&21 � ����# @ * -'164 * �F-���1,-$� : ::� � � :�� 0XQYWZ1

[Q]\Z^ >_Qa`b1cWdQY\e^ > * ��45%'&J�5&l4D�6( : �=< C D#>.:J�=< C 2O> ?O2.���(&��M� * &.->4���AE% * �7% � &�����/F& � 4H%#&fG =JI �:!#4 � !#4
� 1 � 1�#L&=45& � : 3g1 
���� �"� &�� � �F-����	4"�L45%'& * ->4H& � �.& � 4 AE%'& � &ih�j � 3-kml D[> >n0

DOD R



qC471 � 4 * - 5 A * 4H% 4H%#&��3R R <A��K,T�)�� � q * �[�<4 � !��l4�! � &��^16�[(=�,3@3Y�#A,��HX<o%��V���5&�4H%'&`#Z164 � * mi��(
Ao& * 5 %>4"�������"	���\e^ >@AE% * �7%`# * - * # * �5&��z4H%'&'���:�<4,(=!'-��l4 * �F-d�#&�;�-'&��S1��^	��
 � 1 �-46 % 7?> ��G6 0 7?> : / % � 0 �
�/ % � 0 >�� C � �-3 46

� 7?> ; D � : � H6 = 7?> R �= � � > � @ � : 4f0 2O>
AE%'& � & �/ % � 021 / % � 0 � E % � 0 * �m4H%'& �$� &�� * �=45&��c/61,3C!'&A��( / % � 0�K * -d45% * � � * � ��!$#%�$471,-��=& E � &o([& � � 4���45%'&+& �?� � �
1��"�?�V� * 1645&��/A * 4H%{4H%#& � &�����/,& � /%��( �/c� 1645%'& � 4H%'1,-Z45%'& * -W/F& � �5&�1�� � &��l4 � 164 * �*�6(Y4H%#&84"�O8g1�#i198 KC1,-$�
4H%'& � * 5 %04"#%���<484H& � #dKG4�!#-'&�� @ /�45%'& � & 5 !'3@1 � * �H164 * �F- � 1 � 1�#L&=45& ��� K ( 1B/:��! � � A�& * 5 %>4��2/,&��l4�� � � ��(
!'- * 4	-�� � #dHLR�O � R�O 1	D:0>1	% * �E1B/:� * ��� * -��#&=4H& � # * -�16� * &�� * -�4H%'&'#Z1 5 - * 4�!��'&3��(�� 1,-$�B45%'& �5&l44��(
��� �,� * -��.&(&��"�5&=->4 * 163@3 /L�F-'3k/i4H%#& �$� �f��!��=4�������������� ����� * �J!'- * 7Z!'& AE%'& � &����������C1,-$����� ����� � & ��� &��<&.->4
4H%'&(-�� � #M�J��( 45%'& Ao& * 5 %>4,/F&��=4"� � �!1,-��B4H%'&(3 * -'&.1 ��� & 5:� &��"� * �F-`���C&��M� * &.->4���K � &�� � &��=4 * /F&=3 /�0
1	%'&��4)4- � �:!#4 * -'&EA 
5R:Q�<�Q ��� &�(=� � #%�c4H%#&!-��,-'3 * -'&21 � � � 4 * # * �H164 * �F-���(Y45%'&��3R����=< A�& * 5 %>4

���C&��M� * &.->4���0ST�- 1E���F-W/F&.->4 * �F-�163o-'&�! � 1,3�-'&=4GAD� � 8b1,3 5 � � * 4H%$# 4H%'& � � � AD�:!'3C� @ &L/61 � * &�� 163Y�F- 5
A * 45%�4H%'&!� #i1g4 � * m 0]) � � &�� * 1,3 ([&2164"! � & �6(ST�)�� � q * �z4H%�164	45%'& ��� �E1 � &�-$�,4	&om � 3 * � * 4H3k/ � 1 � 4���(
4H%'&�-��F-'3 * -'&.1 � � � 4 * # * �H1g4 * �,-PK @ !#4 � 1645%'& � 1 � &U�'&l4H& � # * -'&�� @ /d183 * -'&21 �G� & 5:� &��"� * �F-d3h1 � 16� 8 � �:!#4 * -'&
�21,3 3@&�� A * 45% * -?4H%'&A!��5& � 9 �?! ��� 3 * &��c�"! @$� �:!#4 * -'&@AE% * �7% * � * -d4�! � -c�2163@3@&�� @ /dA 
9RWQ=<�Q�4��.�#&=4H& � # * -'&
4H%'&��<&=4'��(�� <���� � � &�� * �$!�1,3Y�#"

E % � 0%$Z0*Q�� � 45%'& ��� &��<&.->4*�21��<& AE%#& � &�45%'&��5&l4'��( � 1 � 1�#Z&l4H& � ��4"�
@ & � &����O/,& � &��`���F-�� * �$4��J��( 1,-�1 �?� 12/L�6( � * �"� � &l4H&./61,3Y!#&�����(L " 1,3Y�,- 5 45%'&�#��-%.'�1 m * ��Kx45%'& � &�� * �$!�1,3Y�
A * 3 3 @ & % * 5 %#3 /d��� �?� &.3@164H&��P0 B &{%�1B/F& * # ��� �O/,&��f4H%#&����F-W/F& �"5 &=-��.&%��(z4H%'&{1,3 5 � � * 4H%$# @ / !$� * - 5
* -��$4H&.1���45%'& �e1,%�163h1,-�� @ * �o4 � 1,-$�?(=� � #Z&��PK��5&=&�) ��� &.-�� * m`gcK � &�� * ��!�1,3C��H

& 1 �('*) w�+ ' : 4f0 KM>
AE%'& � & ' 1 :

E > � %dQ � � � Q E ��G�� % > * �m4H%'&D/F&��l4�� � �6(X��� � &�� * ��!'1,3Y� (=� � &.1��7%[�21��<& * -d45%'&���1g471 @ 16�5&	1,-$�
�-,/.10�,2. * �c45%'&3����/,1 � * 16-��.&4#i1g4 � * m���(Y4H%'& � &�����/F& � /Z& �"� � � � AE% * �7% * �U�'&l4H& � # * -'&��Z164z4H%'&4�:!#4"�5&l4
@ /�� @ &��$4 � �:�?� * @ 3@&=� � & 5:� &��"� * �F- (=� � &.1��7% � 1 � 16#Z&l4H& � !�� * - 5 1,3 3 �3Rv3 * -'&21 � ����# @ * -'164 * �F-���0 1	%#&
� @ &��<4 � ���"� * @ 3@&=� � & 5:� &��?� * �,- * �(4H%#&%�.1��5& * � � & 5:� &��"� * �F- A * 4H%h#i1 m * #c!�#O-Z!�# @ & � R <A��!��<&��b4"�
@ ! * 3Y��4H%'&'(=!'3 3P7Z!�1�� � 164 * �*�<&=43��( ��� &�� * �l4�� � � AE% * �7%XA * 3@3y-$�,44�O/,& � 9 ;'484H%'&*��164H1$0<1	%'&�16�$/61,->471 5 &
��(D!�� * - 5 4H%'& �e1,%'1,3h1,-$� @ * �!4 � 16-��?(=� � #i1g4 * �,- * ��45%�164(4H% * ��4 � 1,-��?(=� � # * � !��5&�� 4"��&=3 * # * -�164H&(4H%#&
��� �?� &=3h164 * �F- @ &=4GA�&.&=- � &�� * �$!�1,3Y�E16-��&�<4716-���1 � � * �<&(45%'& /61 � * 1,-��.& �6( &.1��7% � &�� * ��!�1,3 0

�! 43 �65 � 7�� 
 #6!.#�8�# 
�� 9 ��
;:��(!�

<�=?>A@CBY�F�ED��F>ABY�G= � D��"!CHI>��&( � �:# >J@CD T�)�KML�N?O�=�� R <A) @ O��AD�� QSRUT � D����O/�D � B�D��d��(	>J@CDh),+.-
D�7Z!CB�H�B @$� BY!$# �*OP>4O @ O��AD  " �$� ��;*H�DA��/GD � #GQSRUT���� � � �VB�=*OP>AD��2O � D �$� D��ED%=W>JD��P0�X�D��"!VH�>�� ( � �:# �YOZ>JD 5 � �E[

D5D[4



K�O�=��`�YOZ>JD 5 � �E[ R � H�O��"# O���O � D ��� D��ADF= >AD�� B�=`Q2B 5 ��0 4V0 D:K 4V0 2 � D�� � D��F>ABC/�D%H [ 0
Q2B 5 ��0 4V0 D;4V0 2 : B >��A@��#A,��>A@CD+ " X�� N�� ��/GD � #GQSRUT*���^� � �CB�=COP>JD��3(=� � T�)�KML	N O�=�� R <A) Q]RDT

� D�����/�D � B�D�� A�B�>J@ � D 5:� D��"�EBY�G=%#%�f�CD%HC� @ O��AD��L�G=SD#T���<A�<(=� � �ABC#c!CH OZ>JD��[),+2- �*OP>4O @ O��AD � H O6�"# O��J0
< >A�A@��:!VHY� @ DM=��P>JD�� >A@*OP>1>J@CD X�� N��>� B�= >A@CBY�D�4@*O � >AD � K @ ��>A@&T�)�KML�N O�=��FR <A)�KVO � D @ O��ED��F�G=
�G=VDM>JD��E>J�*OZ>4O��EDF>J��(G�EBY#c!VH OP>AD��^),+2- D�7Z!CB�H�B @�� B�O$0/< > A O��A�CD��FBY�CD�� >"�c!��ED��&#%�f�CDFHY� @ O��AD��&�G=,D#T
�=<A� O6� >A@CBY��BY� ��� D��ADF=W>JH [ >A@CDM=Z!�# @ D � ��(���<A� >J@*OZ>1>A@CD2Q]R @ O��AD��^),+.- �G=VH�B�=VD4���G=W> � �GH�� [ �E>AD�#
!��ED���0�< >��E@��:!CHC� @ D =��P>JD��!>J@*OZ>#>A@CDSD TET�)MK�L�N��=<A��O � DM�4@��:�ADF= @W[ >J@CDM���f�CD�>�� @ D�>J@CDXD#T
�=<A�.#M�:�E>�O ��� H�BY�%O @ H�D >"� � D�����/GD � B�= 5 >J@CD  " �$� ��;*H�D�( � �:# O�=j� � B 5 B�=*O�H �AD > ��( 2 
L#6O 5 =CDF>ABY�#O�=��
4	� N�� R@<A��0LQ/B 5 ��0&4V0 D 4f0 2 : B >3�VD�#M�G=��E> � OP>AD >J@*OP> >A@CD%T�)�KML	N @ O��ED�� QSRUT � D�����/�D �E[ BC� #%� � D
O�����! � OP>JD.( � �:# 
 � 
 � 
 ��
 #GQSRUT60<Q � �:# 
 ��
 #GQSRUTM>"��>J@CDMD�� 5 D �6((>A@CD � H�O��"# O#>J@VD'R@<A) @ O��AD��dQ]RDT
� D�����/�D �E[ BC� �AH�B 5 @W>JH [ #M� � D�O6����! � OP>AD�0[1�@CD BY# ��� ��/GD�# DF=W>'��(1>A@CD%T�)�KML	N @ O��ED�� � D 5�� D��?�ABC�G= BC�
#M�:�E>A� @ / BY�:!��1B�=6>A@CD � D 5 BC�G= 
 � K � 
 � V #GQSRUT�0>1�@VD'T�)�KML	NL���V�VDMBY� @ O��ED��&�G=^# B�=CBC# BC�AB�= 5 O������E>
(=!C=$�F>JBC�G=[/GD�� >�� � �>7 =P0 4f0 D A�@CD � DMD%O��4@%/�D��F>"� � ���:# � ��=CD%=W>1BY� @ O��ED�� �$� BY# O � B�H [ �G=�>J@CD4�"!$# �O/�D �
>A@CD�D%=W>JB � D #GQSRUT ��� ��;*H�DJ��( >J@CD NCN�� ��( D%O��4@ B�=��CB / BY��!*OPH  " D �"� � � 0 1�@CD4���G=W> � B @ ! >JBY��=�>���DYO��4@M�����E>
(=!C=$�F>JBC�G=^���:# � �G=CDF=W>�( � �:# >J@VD B�=��CB / BY��!*OPH NVN�� B�=6>J@CD � D 5 BY�G=^( � �:# 
 ��
 #GQSRUTM>��#A O � �$� >J@CD D�� 5 D
��( >J@CD � H O��?#6O BY�*7Z!CB�>AD O�HC��>	H�D��?�#>A@*OP> >A@*OP>#B�=!>J@CD B�=C=CD ��� D 5 BC�G=i��( >J@CD � H O��?#6OV0 L � B 5 B�=*O�H�H [
BI> A O�� @ [f� ��>J@VD��ABC�AD�� >A@*OP> >A@CBY� A O���>J@VD � DYO6�"�G= A�@ [ >J@VD R <A) @ O��AD�� Q]RDT  " � D 5:� D��"�ABC�G=��
O � DE#M� � D O�����! � OZ>JD B�= >J@CBC� � D 5 BC�G= >J@CO�= >J@VDNT�)�KML	N @ O��AD��� " � D 5:� D��?�ABY��=���0 1 � ��/GD � ����# D
>A@CBY� �$� � @ H�D�# DYO��4@�B�=��VBC/ BY��!CO�H  " NCN�� A O���=�� � #6OPH�BY�ED�� @W[ >A@CD X�� N�� ��( B�>"� @ D��E> � �:�"�EB @ H�D
� D 5:� D��"�EBY�G=�>"� D%=��?! � D�>J@*OZ>J#6O 5 =CB�>"!��CD.�6(/D%O��4@`���G=W> � B @ ! >JBY��=^( � �:# DYO��4@ B�=$�CBC/ BY�$!*O�H  " D �"� � � >��
BI>��.���:�E> (=!C=$�F>JBC�G= ����# � �G=CDF= > A O�� ���:# � O � O @ H�D60	< > A O��.(=�:!V=�� >J@*OP>M>J@CBC�.�CBY� =$��> � D���!��FD�>A@CD
T�)MK�L�N  " X�� N�� >�� O H�Do/GDFH @ D >A>JD � >J@*O�= >J@COP>,��((>J@CD*R <A) X�� N��J0

1�@CDUR <A)  " X�� N�� BC� @ D >A>JD � >J@*O�= >A@*OP>G��( >J@CDDT�)MK�L�N  " X�� N�� B�=�>J@CD<�:!V>AD �G� D 5 BY��= ��( >A@CD
� H�O��"# ONA�@CD � D#>A@CD � D�����/�D � O @ B�H�B�> [ ��(/>J@CD+ " ��� ��;*H�D*�CD � DF=����2��= >J@VD�# O 5 =CD >JBY� # DYO6�"! � D�# D%=W>��
0>1�@CD�T�)�KML�N  " X
� N�� BY� @ DF>E>JD � (=� � >J@CD � D�����/GD �E[ ��((>J@VD	B�=C=CD �J� D 5 BY�G=&��((>J@CD ��� ��;*H�DHA�@CBY�4@
B�= >A@CD � O��VB O�H � �:�EB�>JBC�G= � � O�=C=CD�� @W[ >J@CD�� N�� �CB O 5 =��:� >JBY���4@CO�=C=CDFHY��0 < >	BY� =��#A
@ [f� ��>J@CD��ABC�AD��
>A@*OP>�>J@CD�T�)�KML	N`���f�CD����G=��FD%=W> � OP>JDc��=E� � >ABY# BY�EB�= 5 >A@CD��=<A�4(=� � # O m BY#�!�#�A1D%B 5 @ >AB�= 5 ��(;>A@CD
� N�� �CB�O 5 =��:� >JBC�c# D%O��"! � D�# D%=W>"��KS>J@Z!���>A@CD[���f�CD @*O�� �CB��M��!CHI> [ B�= O�����! � OP>AD%H [j� D�����/GD � B�= 5 >A@CD
7:9 �$� ��;*H�D B�=�>J@VD*��!V>JD �J� D 5 BY�G=&��((>J@CD � H�O��"# O$0

Q2B 5 ��0�4V0 D:K 4V0 2_: B�B > 9 : BC/_>�O � D ��� D��ED%=W>JD�� >"�j�A@$�[A >A@CD > � D%=$�k��(3T�)�KML	N O�=��kR <A) @ O6�AD��  "
� D�����/�D � B�D��4(=� � �ABC#c!CH OZ>JD�� D�7f!VB�H�B @�� BC!�#
�*OP>4O @ O��AD � H�O��"# O�� A�B�>A@ B�=�� � DYO��EB�= 5 �=<A� B�=�>J@CD � D 5:� D�� 9
�EBY�G= OP>#>A@CD 
V0�
 #GQSRUT6K 
V0 2O4 #GQSRUT6K 
$0 4 
 #GQSRUT K 
$0 VO4 #GQSRUT O�=�� 
$0 ZO4 #GQSRUT � �:�EB�>ABY�G=�� � D�� � D�� >JB /GD%H [ 0d)2�

DOD#T



Dom � D��F>AD�� >A@CD�O�����! � O�� [ ��(2DYO��4@ � D 5:� D��"�EBY�G= 5 D%=VD � OPH�H [ B�=�� � DYO��ED�� A�B�>J@ >J@CD#O����VB�>JBC�G=`��( �=<A� >"�
>J@CD � D 5�� D��?�ABC�G=P0 <�= Od�"# O�H�H�=Z!�# @ D � ��(,�YO��ED���K B 0 D60 B�= Q2B 5 0�4V0 DM: B�B�B >3( � �:# D R �=<A�#>"� D 
 �=<A��K
>J@CD  " X�� N���B�=�� � DYO6�AD�� A�B�>A@�>A@CD O����CBI>JBC�G=k��( �=<A��0�� @CB�H�D >A@CD O6���CB�>ABY�G=k�6( �=<A� B�=W>�� >J@VD
� D 5:� D��"�ABC�G=k#M�V�CDFHD�$� D���O����k�VB O 5 =$�:�E>ABY� B�=$(=� � #6OZ>JBY��= >"� >J@VD^#%�f�CDFHXK2BI> BC� � �:�"�EB @ H�D >A@*OP> >A@CBY�
B�=$(=� � # OP>JBC�G= BC� B �"� D%H�D�/PO�=W> >��&�"��# D���( >J@VD B�=��CB / BC��!*O�H � D 5:� D��"�ABC�G=!O�=�� >J@Z!�� (=� � � � D��%BC;��M�%O��AD��
>J@CBC� O����VB�>JBC�G=j�CB�O 5 =����E>JBC� B�=$(=� � # OP>ABY�G=*A�B�H�H2O�� >�O�� =���BY�AD6KSO���B�= >J@CD DomVO�# � H�Dc� >4OP>AD��P0�)MHC�"� B�=
>J@CD�T�)�KML�N&�%O��AD�� BI> BC� � ���"�AB @ H�D�>A@*OP>�>J@VDcT�)MK�L�N&���V�VD#@*O6��=$��> � DYO6�4@CD�� O 5 HC� @ O�H8# B�=CBY#c!$#
O�=�� >A@f!$� >J@CD.�VB O 5 =$�:�E>ABY��B�=$(=� � #6OZ>JBY��= BC� =���>D(=!CH�H [ !V>JB�H�BY�ED��6O�=��6>A@CD*T�)�KML	N @ O��AD�� � D 5�� D��?�ABC�G=
#%�f�CDFH BY� =$��>c(=!CH�H [ � � >JBC# BC�AD��P0 < >�BY�c� @ / BY��!��c( � �:# Q2B 5 ��0�4f0 D:K 4V0 2 : B�B > 9 : B / >M>A@*OP> >J@VD 5 D%=CD � O�H
> � D%=��E(=� � >A@CD�/PO � BY�:!�� � D 5:� D��"�EBY�G=j#M�f�CD%HC��>A@*OP>4(=� � >J@CD#B�=C=CD �3� O � >3��(;>A@CD ��� ��;*H�D	>A@CD�T�)MK�L�N

@ O��ED�� � D 5�� D��?�ABC�G= BC�S#M� � D�O�����! � OP>JD6KMA�@CB�H�DA(=� � >A@CD,�:!V>JD �>� D 5 BY�G=��6( >A@CD � H O6�"# OM>J@CD4R <A) @ O��AD��
� D 5:� D��"�ABC�G= BY�J# O �"5 B�=*O�H�H [ #M� � D�O�����! � OP>JD

D5D[V



� 9�� � 9
9��

� 9
9:9�� � 9����

� ��� � � 9��

� 9	��

�������������������! #"�$&%('*),+�-/.�01 *2435 6$!798;:�0<:�=9),:�8(3?>@ #"� @=A *2B$/ #C� #0<+B24:D25�A'*3E.F #),:�C(% GEHI�  #C�>
J#�EKMLON PQG�JR)S$A248(0<"	2ATVU�:XWY.�)S$A2B$4CZ"�2O"�[Z$�\^]_Na`�bc'*)O=4'*"�[ J#�EKMLON  #C�> GdHI� PQG�J/)S$A�A'*e#$4),+f'gb�"	[Z$
>@ #"& @=A *2B$Z#GQSRUT  " .�)S'ghY0D$^ij:�"	[� /)S$&%#)A$A2A24:&'*Ck3l'9>($40�=A *2B$!>5'*C_m(npoOHq2Arq:�0�0<8s24"�)t #"u:�C(%/"�[Z$d)S$!>#8Z�4"u:&'*C
:�C  " \^]_Na`v>#8Z$w"g'x"	[Z$ J#�EKMLON 3l$4"�[Z'9>*TtU�:�:XW*y,U�eB:XW�.�)A$A2B$4CZ"�2z"�[Z$w:�3E.�)S'*e#$43l$4CZ"�rq #"Ie* #)4:&'*8@2{h
|;$!>#GQSRUTE.Z'B24:�"�:&'*CF2ArY'gb  " )S$A�A'*e#$4),+Vbc'*)x=4'*"�[ J#�dK/LON  #C�> GEHI� PQG�J�)S$A�A'*e#$4),+Rij:�"�[l"	[Z$x @>@>#:�"u:&'*C}'gb
3l'*)S$poOHq29~�U�:�:XW*y,U�:�e!W5)A$�.�)S$A2B$4CZ"��#~��_#GQSRUTBr��#~D�(� #GQSRUT�r��#~��(�_#GQSRUTBr��#~���� #GQSRUT6 #C�>_�#~��@� #GQSRUTf.Z'B24:�"u:&'*CF2
)S$A2�.Z$A�4"�:�e#$40<+�~ DOD 




� 9�� � 9:9��

� 9:9
9�� � 9	�q�

� ��� � �+9��

� 9���
I�����{���������V� �! #"�$&%('*)4+��k.�01 *2435 _$!798(:�0<:�=9),:�8;3?>@ #"& @=A *2B$R #C� #0<+�24:D2 �A'*3E.F #),:�C(% GEHI�  #C�>
J#�dK/LON P�GVJR)S$A248;0<"�2AT�U�:XW�.�)A$A2B$4CZ"�2V"	[Z$Y\w]_Na`�bc'*)z=4'*"�[ J#�dK/LON  #C�> GEHI� PQG�JR)A$A�A'*e#$4),+p'gbO"�[Z$
>@ #"� @=A *2B$2#GQSRUT  " .�)S'ghY0D$�ij:�"	[� /)S$&%#)S$A2A24:&'*C63l'9>($40�=A *2B$A2p'*C_m(npoOHq2ArQ:�0�0<8@24"u)t #"�:�C(%/"	[Z$E)S$!>#8��4"�:&'*C
:�C  " \w]_Na`v>#8�$w"�'f"�[Z$ J#�dK/LON 3l$4"�[Z'9>*TtU�:�:XW*y,U�eB:XWV.�)S$A2B$4CZ"�2w"	[Z$z:�3E.�)A'*e#$43l$4CZ"�rq #"Ie* #),:&'*8s2 h
|;$!>#GQSRUTE.Z'B24:�"�:&'*CF2Ar�'gb  " )A$A�A'*e#$4),+�bc'*)x=4'*"�[ J#�EKMLON  #C�> GdHI� PQG�J�)S$A�A'*e#$4),+Rij:�"�[�"�[Z$p @>@>#:�"�:&'*C}'gb
3l'*)S$ oOHq29~�U�:�:XW*y,U�:�e!W5)S$�.�)S$A2B$4CZ"^�#~��_#GQSRUT�r��#~D�(� #GQSRUT�r��#~��(�_#GQSRUTBr��#~���� #GQSRUT  #C�>_�#~��@� #GQSRUTR.Z'B24:�"�:&'*CF2
)S$A2�.Z$A�4"u:�e#$40<+#~ D5D#Z



�! �� 5�� � ��� � �H' - � � %"!.#b� 9 ��
;:��(!�

	�

��
�� ������������������ ��!�

<�= >J@CB#"�"AD%$ >JB#&G=('�)+*�< � < N-, � OP=�.0/1'MK�L�N32546/87AD%$9&;:GD%7ED%.0<>=@?A7B&1C*H�D%"�O17EDD?A7AD%"ED%=W>JD9.FE B�= >A@CD
"AO1G D8HI&>7JG6OP>#O1"	B�= N D%$ >JB#&G= R�K 4LKM,�@CDN"JO1G DN'�)+*O.VBP"B$4@CO17BQGD9"�OP>	>J@VDR"JOSG D�>JB#G DT=@?U&GB�=W>V"�OS7AD
O�=CO�H [ "AD9.FEC>J@VDD&�=CH [ .CB � D%7ED%=�$FD	B#" >J@CD�B�=�$%H#W�"AB#&G=X&1H(>J@CDY/1'�KML�NZ2546/87AD%$9&;:GD%7EB�D9"%K

,�@CD�D%7J7B&>7\[CO17B"�O1"J"B&-$%B�OP>JD9. OP=]/1'�K�L�N^2546/M7ED%$9&_:�D%7ED%.`'�)+*a<>=@?�7J&1C*H�D O17AD�>AD%" >JD%. >V& O1"b=
$FD%7E>JO�B�= @�&#AcG6OP= [ "EBPGdWVH OP>AD%. DfeL? D97AB#G DF= >JO�Hg'�)�* D%<�WCB�H�BP[A7ABPWAGh.*OP>JO1[*O1"ED+<>=@?A7B&1C*H�D%"iCC> A�B�>J@VB�=
>A@CD D97B7B&17+[*O17 H�B#G BI>V"%K�,�@CDj:PO17AB#&>W�"k$%W�7J7ADF= >�.CD%=�"EB�> [ ?�7B&SC*H�D9"�O1"J"B&-$%B OZ>JD%.SA�B�>J@ >J@CD9"ADd.*OZ>4O1[*OS"AD
<>=@?A7B&1C*H�D%" OS7AD6>A@CD%=l?�7ED%"ADF=W>JD%.�>V& B�H�HPWA"E>V7AOP>JD�>J@VDX.CB � D%7ED%=W>�> [ ? D9"8&1Hk$%W�7J7AD%=W>8.CDF=�"ABI> [ ?�7J&1C*H�D%"
>A@*OP>�$%&1WCHP.M[ DD?U&>"J"ABP[VH�DHA�B�>A@CB�=M2m4!/87AD9$%&;:GD97 [ H�B#G BI>V"%K

	�

��
on pkqsr�qt���� ��!���!uZvxwzy {�|S}~���i�Dr�q���qt�����!qt�g �qt�

,�@CD+QGD%=CD97JO�H H O [ &>WV>�HI&17 O�H�HC>J@CD�'�)+*�<>=o?�7B&1CCH�Dk7AD%$9&;:GD%7 [ 7AD9?�7AD9"ADF= >JOP>JB#&G=�" B#" B#.CD%=W>JB#$YO�H*>B& >J@�&1"AD
B�=!N D%$ >JBP&�=1RAK 4LK 2LKY,�@CDR2m4!/X7AD9$%&;:GD97 [ O�=A.�ZO4>��$9&G=AC�.CDF=�$%D�[*O�=A.�"	O17AD�7ED%?�7ED%"ADF=W>JD%.`[ [ >J@�7ED%D
"J&GH�B#.�[CHPWVD H�B�=VD%"%KD,�@CD < �S< NL, ��7ED%$%&;:�D%7 [ B#" B�=�.VBP$YOZ>JD%.0[ [ >J@CD�"J&GH�B#.0[CH O1$ 8 H�B�=CD1KD�%�
�b� OZ> DYO1$4@
&1H�>A@CD*D;� � N���$4@*OP=C=CD%H#"�BP"�B�=�.CBP$%OP>JD9.^[ [ >J@CD�Q>7ED%DF=!>B7AB OP=�QGH�DSE A�@CB�H�D�>A@CD��%�
�b� D97B7B&17\[*O17B"�OS7AD
B�=�.CBP$%OP>JD9.X[ [ >J@CD\:GD97E>ABP$YOPH�"B&GH�BP.X7AD9. H�B�=CD9"%K

�M�V�`���I� ���L�>�(���(�)9	�-� '+" >A@CD < �S< NL, ��<>=o?�7B&1CCH�Dk7AD%$9&;:GD%7 [ O�=�.R�%���b��OS7ADMB#.CD%=W>ABP$YOPHUHI&>71O�H�H
.CB#"B$4@*OS7BQGD�>JB#G DT=@?U&GB�=W>V";O1"1B�= N D%$F>ABP&G=/R�K 4LK 2	O�H�HV>J@VD�?U&GB�=W>B"6G O1.CD�HI&>7 >J@VD%"AD�B�=�>J@COP>6"AD%$ >JB#&G=6@�&�HP.
HI&>7�>A@CBP"�.CB#"B$%WA"B"AB#&G=FK�< >�"A@�&1WCHP.Z[ D	=�&�>AD%. >A@*OP> O1"�>J@CDj/1'�KML�N3[*O1"ED%.�2m4!/�GN&-.CD%HSB#"�[CO1"AD9.(&G=
&G=VH [ D T �=<�"9E A�@CD%7ED	>A@CD�[ D9"E>k?�&1"B"AB#[CH�D�4 <�'z[*O1"ED%.Z7AD%Q17AD%"J"AB#&G=3G�&-.CD%H A O1"k[*O1"ED%.Z&G=F254 �=<�"%K

,�@CDiC�7B" >�Tk��=@G�&L.VD6/1'�K�L�N�2546/k7ED%$%&;:�D%7AB�D%"(B�=D22B#Q>"=4LK3K�= 4LK 
 OS7ADi"AB�=�QGH�D =�WCH�HGHP&#A1D%7t.CB�:GD%7 >V&>79E
$%OP>JD9Q>&>7 [ R�E-?CH OS"BG O1"%K5,�@VDD/1'�K�L�N 2546/j7ED%$%&;:�D%7AB�D%"�B�=6>J@CD9"AD\$%O1"AD9"�O17AD�$%HP&1"ADM>B&�EVB�HS=�&�>@A�B�>J@VB�=
�9���b� D97B7B&17m[*O17J"%K/<�=�DYO1$4@�$%O1"ADSEG>J@CD���=oGN&-.CD6?�7B&1CCH�D @*O1"5"EH�BPQ�@ >s7ED9:GD97B"ED%.8"A@CD%O17%E¡.AWCD1>B& �¢< =�K5R�K 2 D
>A@CBP"	H�D%O1.�"�>V&(/1'�K�L�N`2m4!/ D%7B7J&>7D[*O17B"	>V&3[ D8:GD97 [ H O17JQGD1K ,�@VBP"D"AH�B#QG@W>D7AD9:�D%7J"AD%.l"E@CDYO17Y$%&>WVHP.
[ D3.AWCD O�=£2546/~.*OP>JO1[*O1"ED([CB�O1"%K � B�>J@�&G=CH [ D#T �=<�"N&1H�O^?�&>"J"AB#[CH�D >V&�>JO�H�&1H 49T~.CB�O1QG=�&>" >JB#$
G DYO1"JW�7AD9G DF=W>V" O¤:PO�B�H�O1[CH�D�>B&6>J@VDd7AD9Q>7AD9"B"AB#&G=0G�&L.CDFH(O�=�. O1"M>A@CD  " ?�7J&1C*H�D BP"�?�&-&>7EH [ 7AD9$%&;:GD97AD9.
B�= >J@VDd7AD9QGBP&G= >V&#A OS7B.�"M>A@CDd$FD%=W>V7ED�&1H >J@CDj?CH O1"JG6OLE BI>MB#"+.CB��N$9WCH�>�HI&>7 >A@CD8/1'MK�L�N(2546/ GN&-.CDFH
>B&X7AD%$9&;:GD%7 [ >J@CD�$FD%=W>V7AO�H¢<>=@?�7J&1C*H�DSK <�= >J@CB#"\$%B#7B$%WAGN" >4O�=�$FD�>J@CD D9"E>ABPG OP>JD9.`/1'MK�L�N02546/M'�)+*
<>=@?A7B&1C*H�D�7AD9$%&;:GD97 [ A�B�H�H >AD%=�.�>V&#A O17B. >J@VDk"EBPGdWVH OP>AD%.�.*OP>JO1[*O1"ED�G D%O�=FK5'�"¢"A@�&#A�= B�=822B#Q�KOKAK 4 : B#:_>

D[21�



>J@CD�.*OZ>4O1[*OS"AD�G D%O�= BP"�O87ADf:GD%7J"AD9.�<>=@?�7J&1C*H�DSK
22BPQ�K 4LK 4R"A@�&#A�"�>J@*OP>�B�= >J@CD�7ED%QGB#&G=0[ DF>GA1D%D%=!>J@CD�&1WV>JD97BG�&>"E> � N�� $4@*O�=V=CD%H O�=�. >A@CD D%.�Q�D

&1H�>J@CD�?VH O1"JG6O6>A@CD/< �S< NL, ��7AD9$%&;:GD97AD9.`<>=@?�7J&1C*H�D�BP"�&1WV>V"EBP.CD�>A@CD�/1'�KML	N02546/�D%7J7B&>7�[CO17B"�HI&>7
.CBP"J$4@*O17JQGD D#K>�_D[2-K
� @CB�H#"E> >J@VD /1'MK�L�N]2m4!/M<>=@?�7J&1C*H�D B#"	O1QWO�B�=0"AH�B#QG@W>JH [ 7ED9:GD97B"ED%. >A@CD6OS"B"B&-$%B�OP>JD9. D97B7J&>7\[*O17J"

HI&>7�.VBP"B$4@CO17BQGD;D#21�OKOT	B�=X22B#Q�K_4LK Z#BP" Od"EB�=�Q�H�DM=�WCH�H�WA?�? D97�.CB�:GD%7 >V&>7�$YOP>AD%Q>&>7 [ Kd?VH O1"JG6O#O17AD�GjW�$4@
=*O17J7B&#A D97�>J@*O�=XHI&>71>J@CD\$%OP>JD9Q>&>7 [ R�?CH O1"JG6OLK5,�@CD%"ED#=CO17B7J&[A1D%7�D97B7J&>7�[*O17J"�O17AD\.�WVD�>B&�>J@CD H#&#A D97
O1[�"J&GHPWV>AD  " X�� N�� B�= >A@CD�.*OP>JO1[*O1"EDY7ED%$%&;:�D%7 [ HI&>7�$%OP>JD9Q>&>7 [ K�?CH O1"JG6OS"�7AD%H�OP>JB�:GD�>B&N$%OP>JD9Q>&>7 [ R
?CH OS"BG O1"�O1"�?�7AD9"ADF= >AD%. B�= B�=Z22B#Q>"%K 4-K D : B > OP=�. 4LK 2 : B >fK

D#2 D



� 9���
I�*�}��� � �/\w$A�A'*e#$4),+ 'gb^����� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($pm#�F�#�@�

� 9���
I�*�}�����I�/\w$A�A'*e#$4),+ 'gb^����� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($pm#�F�;�@�

D[2O2



� 9	��

��� ��� ��� \w$A�A'*e#$4),+�'gb����V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($ m�-;�#m#�

� 9	��

��� ������� \w$A�A'*e#$4),+�'gb����V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($ m�-;� ���

D#25K



� 9���
I�*�}����� �/\w$A�A'*e#$4),+ 'gb^����� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($pm�-sm(n#�

� 9���
I�*�}�������/\w$A�A'*e#$4),+ 'gb^����� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($pm#�(�@�#�

D[29R



� 9	��

��� ������� \w$A�A'*e#$4),+�'gb����V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($ m#�F� -;n

�%���
�_�;���-� �M�V�`���I� ���L�>�(���(�)9	�-� N BPG B�H OS7	>B& >A@CDZ��=oGN&-.CD 7ED%$%&;:�D%7AB�D%"�>J@CDM"EB�=�QGH�D�=�WCH�H
HP&#A1D%7�.CB�:GD%7 >V&>7j.CBP"J$4@*O17BQ�D%"�BPG�?�7B&;:�D%.l��=oGN&-.CDN.CBP"J$4@*O17BQ�D%"%E6.CB#"B$4@*O17JQGD%"!D K>�5RMK O�=A. .CBP"J$4@*O17BQ�D
D#K_D[47R�E�/1'�K�L�N(2m4!/R<>=o?�7B&1CCH�D#O1Q>7ADFD%" A�B�>J@3�%�
�b� A�B�>A@CB�= >J@CDY�%�
�b��D%7J7B&>7k[*O17J"%Kk,�@CD [ O�HP"J& @CO;:�D
"AH�BPQG@W>i7ADf:GD97B"AD9.X"A@CD%O171O�=�.�>J@CDk$%DF= >B7JO�H�/1'MK�L�NN2546/�D%7B7J&>76[*O17B" O17ED�& � >J@CDk"B$%O�H�Dk&1H >J@CD�C�Q>WA7AD1K
��BP"J$4@*O17BQ�D D K>�5ROR B�=R22B#Q�KM4-K D[2�B#"1O�"AB�=�QGH�D =�WCH�H�W�?A? D97!.CB�:GD97E>V&17¢.CBP"J$4@*O17BQ�D�[�W > OS" BI> O�:�D%7 [ DYO17EH [
>JB#G D9?�&GB�=W>�O�=�.�B�= >J@CD�$9W�7B7ED%=W>�7JO1G�?XW�?M?C@*OS"AD�&1H >J@CD\"E@�&�>�>A@CD\<>=@?�7J&1C*H�D @CO1"�Dfe >V7ED%G D%H [ H OS7BQGD
:PO�HPWCD9" A�@CDF=~$9&>GN?CO17AD9. >V&�BPG�?�7J&_:�D%.]��=oGN&-.CDY.CBP"J$4@*O17BQ�D%" B�=��*OP>A>B&>?FK	<�= >J@CB#"�$YO1"ED O�H�>A@�&>W�QG@
>J@CD /1'�KML	N^7AD9$%&;:GD97 [ O1Q>7ADFD%" O�HPG�&>"E> A�BI>J@CB�=~�9���b�6D97B7J&>7Y[CO17B"9E/>J@VD%7AD BP"#O3"EBPQG=CB�C�$YOP= >D?U&>7E>ABP&G=
&1H >J@CD/< �S< NL, � <>=@?A7B&1C*H�Dd[ DF>GA1D%D%= � N���$4@*OP=C=CD%H?D O�=A. >A@CD�D%.�Q�D�&1H1>A@CD�?CH�O1"BG O A�@CBP$4@!H�B�D%"
&>WV>B"ABP.VD >A@CD /1'MK�L�N~2m4!/ D%7J7B&>7D[*O17J"%K���B#"B$4@*O17JQGD*D#K>�OZ5Z B�=~2/BPQ�K=4LK D#K BP"	O1QWOPB�=!OZ"EB�=�Q�H�D�=�WCH�H
W�?�? D%7�.CB�:GD97E>V&17�?CH OS"BG O O�=�. OS" A�B�>J@R"ABPG B�H�O17i?CH OS"BG O1" B�=X&>7B.CB�=*O17 [ ��=@G�&L.VD+G�&L.CDSE >A@CD�?�7J&1C*H�D
BP"s"AH�BPQG@W>JH [ 7ADf:GD97B"AD9. O1Q>7ADFD%"=A�B�>J@VB�=D�%���b� D%7B7J&>7s[*O17B"2O�=�. >A@CD�/1'MK�L�NY2m4!/MD97B7J&>7�[CO17B"2O17AD!"BG O�H�H�D%7
>J@*OP= >A@CD�D%<�WCB#:PO�H�D%=W>�$YOZ>JD%Q1&>7 [ RN/1'MK�L�NZ2m4!/�D%7J7B&>7�[*OS7B"%K

D#2O4



� 9	��

��� �������{�M\w$A�A'*e#$4),+k'gb^���V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($fm�-;� ��-

� 9	��

��� �������Z�M\w$A�A'*e#$4),+k'gb^���V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($fm�-sm@� �

D[25T



� 9���
I��� ����� ���M\w$A�A'*e#$4)4+�'gb������ 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($fm�-;� � �

� 9���
I��� ����� � �M\w$A�A'*e#$4)4+�'gb������ 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($fm�-;�#�@�

D#2OV



����� ���-�>�;���s�)9��-� ,�@CD~/1'�KML	Nc2546/x7ED%$9&_:�D%7 [ &SH#>A@CD0C�7B" >SRAE\22BPQ1"%K?4-K D R�= 4LK D#VLEM<@,��
.CB#"B$4@*OS7BQGDP� "�<¡=o?�7B&SC*H�D9"2O1Q17AD%DSE�B�=YQGDF=CD%7AO�H E[A�B�>A@CB�=D�%�
�b� D%7J7B&>7s[*O17J"%K�,�@CD DTeA$FD%?V>ABP&G=j[ DFB�=�Qk$4@*O�=C=VD%H

 B�=d.CB#"B$4@*OS7BQGDCD#K_D#K>��B�=j22BPQ�K94LK D[4?A�@CBP$4@ A O1" OPHP7AD%O1. [ .CB#"B$%WA"B"AD9.�B�=j$4@CO1?V>JD97 R�K(<�= DYO1$4@j&1H*>J@CD9"AD
RN7AD%$9&;:GD%7EB�D9"%E-OS" B�= >A@CD�/1'MK�L�N32546/R7ED%$%&;:�D%7 [ B�=Z.CB#"B$4@*O17JQGD D K>�_D[2LEC>A@CD;< �S< NL, ��<>=@?A7B&1C*H�D#B#"
DFB�>J@VD%7�&>WV>B"ABP.VD�&17D$FHP&>"ED >B& >A@CDR/1'�K�L�N^2546/ D%7J7B&>7�[*OS7B"	B�= >J@CD�?CH�O1"BG OX7AD%Q�BP&G=^[ DF>GA1D%D%= >A@CD
&>W >JD%7JGN&1"E> � N��c$4@*O�=C=CDFH;O�=A. >J@CDY7AD9QGBP&G=3&1H;>A@CDd?CH�O1"BG O A�@VD%= >J@VDjG O1QG=CD >JBP$D.CB�O1QG=�&>" >JB#$#OS7AD
O1[VH�D�>V&(7ED%$9&_:�D%7 >A@CDR<>=o?�7B&1CCH�D1K ��B#"B$4@*O17JQGDXD#K_D#K>� B�=`22BPQAK=4LK D#4Z"A@A&[A�"#>J@CDB< � < N-, �z<>=@?A7B&1C*H�D
&>W >V"AB#.CD >J@CD�/1'�KML�NY2546/�D97B7J&>7B"/OP> >J@CD D%.AQGD!&SHV>J@VD6?VH O1"JG6O A�@CD97AD1>A@CD1O1$%$9W�7JOP>AD!7ED%$9&_:�D%7 [ &SH����	�
.CD9? DF=�.�"5&�=#>J@VD�G O1QG=CD >JBP$9"�G DYOS"BW�7ED%G D%=W>V"9K ��BP"J$4@*O17BQ�DCD#K D;� 
 B�=d2/BPQ 4LK D 
 @*O1.jWC=�7ADFH�B�O1[CH�D � N��
G DYO1"JW�7AD9G DF=W>V" B�=�$4@*O�=C=CDFHP" 
 = D;�LEG>J@CD9"AD�OS"ABP.VDkHI&>7 >A@CD�7ED%" >�&1H >J@CDk?�7J&1C*H�D�>J@VD�/1'MK�L�N�<>=@?A7B&1C*H�D
O�=A.]�9���b� O1Q>7ED%DNA�BI>J@CB�= D%7B7J&>7\[*O17J"%K�2�&>7 >J@CD�C�7J"E> R <@,��z.VBP"B$4@CO17BQGD�>A@CD%7ED�BP"�Q>&-&-. O1Q>7ADFD%G D%=W>
[ DF>GA1D%DF= < � < N-, � OP=�.�/1'MK�L�N£2546/]HI&>7 >A@CD3:PO�H#WCDM&1H\��
&%��LKc2�&>78'MH�H >A@CD <@,�� .CBP"J$4@*O17JQGD%"
>A@CD%7ED!B#"MQ>&L&-. O1Q>7ED%D9G DF= >Z[ DF>GA1D%DF= �%�
�b� O�=A. /1'MK�L�N 2546/ O�=�. >J@CD97AD!BP"X?U&L&17 O1Q>7ADFD%G D%=W>
[ DF>GA1D%DF= < �S< NL, � O�=�.^/1'MK�L�N�2546/ &>WV>V"EBP.CD	>J@CD H O1" > � N��c$4@*O�=V=CD%H�K\,�@CD�.*OP>JO1[*O1"EDd7AD9"BWCHI>V"
B�=~2/BPQ>"9K=4LK DM: B >+"E@�&#A�>J@VDN.*OZ>4O1[*OS"AD  " 7AD9$%&;:GD97 [ BP"�?U&L&17AD%7\HI&>7Y/1'MK�L�N]2m4!/ >J@*O�=~4 <�' 2m4!/
>B&[A O17J.�" >J@CD�D%.AQGD�>J@CD�?CH�O1"BG OAKm,�@VBP" B�=A.CBP$%OP>JD9";>J@*OP>�>A@CD�/1'�K�L�N�$%&-.CD�BP"¢&1?V>JB#G B#"AD%.�>B&Y7ED%$9&_:�D%7
>A@CD�<¡=o?�7B&SC*H�DHA�@CB#$4@ B#"�"B?*OP=C=CD%.3[ [ &1H2>A@CD � N��£$4@CO�=C=CDFHP"%K

D[2 




� 9���
I��� ����� �I�M\w$A�A'*e#$4)4+�'gb������ 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($fm�-��@�(�

� 9���
I��� �����;���M\w$A�A'*e#$4)4+�'gb������ 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($fm�-sm�-;�

D#25Z



� 9	��

��� ����� ���M\w$A�A'*e#$4),+k'gb^���V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($fm�-sm ���

� 9	��

��� ����� � �M\w$A�A'*e#$4),+k'gb^���V� 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)u%($fm�-sm ���

D#K>�



� 9���
I��� ����� ���M\w$A�A'*e#$4)4+�'gb������ 79yD.�)S'ghY0D$jbc'*) >#:D2B�A[F #)&%($fm�-sm(� �

D K_D



	�

��
�� p��������¢��� �!uM�
	�q���v�
��cp��X}����i�������8�Ap���� {�|������i�Dr�q ��qF|

�����!qt�g �qt�

'�" B�=8"AD%$ >JB#&G=��AK! LK#" B�>%$ O1"i.CD%$FBP.CD9.6=�&�>�>B&D?A7AD%"ED%=W>�"JW�G�G6O17 [ " >4OP>ABP"E>ABP$�&1H >J@VD�'�)+*�7AD%$9&;:GD%7EB�D9"%K
,�@CDDQGD%=VD%7JOPH->V7ADF=�.�"�?�7ED%"ADF=W>MB�=�$%H#W�.CD%.'&

( '�"�[ DfHI&>7AD�>A@CD\:�OS7ABP&1W�"�"B$FD%=*O17EBP&>"9E�$�B�>A@Z:PO17EB O1[CH�D*)J��O�=�. �,+ E-$ D97AD.$ DFH�H�7AD9$%&;:GD97AD9.FK

( '�"+[ D9HI&>7ED B�=�QGD%=VD%7JOPHsHI&>7�7ADf:GD%7J"AD9.]"E@CDYOS7�.CBP"J$4@*O17JQGD%"M>A@CD�2546/ O�=A.�/ �S< NL, � 7ED%$%&;:�D%7AB�D%"
&SHm� 
-%�� OSQ>7ADFD%.0$�B�>J@VB�=X�%�
�b�#D97B7J&>7�[*O17B"9K

( /1'MK�L�N32m4!/ O�=�. >A@CDY[ D%" >�?U&>"B"EBP[CH�DD41/�'h2546/ O1$%$9W�7JOZ>JD%H [ 7AD9$%&;:GD97�'�)�* <>=@?�7J&1C*H�D%"�B�=
>A@CD�7AD9QGBP&G=X&SH/>A@CD�?CH O1"JG6Od"J?*O�=C=VD%.([ [ >A@CD � N�� $4@*OP=C=CD%H#"%E�$�BI>J@CB�= DTeL? D97ABPG D%=W>JO�H-D%7J7B&>79K

( /1'MK�L�NM2546/ BP"�"ADFD%= >B& @CO;:�Dj.CB���$%WCHI> [ B�=Z7AD9$%&;:GD97AB�=AQ >J@VDY<>=@?A7B&1C*H�D�&>WV>V"EBP.CD >A@CDY7ED%QGB#&G=
&SH/>A@CD�?CH O1"JG6Od"J?*O�=C=VD%.([ [ >A@CD � N�� $4@*OP=C=CD%H#"%K

	�

��
I� �32��Aqs���\qs�4��v�
��cp5�X}����`���+���\qs����q6�� 7�  @�A��v��8�ir9�k�A ��

<�= >A@CBP"�"BW�[A"AD%$ >JB#&G= >J@CDY"JO1G D#>AD%" > O1" B�= N D9$F>ABP&G=:��K! -K#;6B#"�WA"AD%. >B& .CD9GN&G=A"E>V7AOP>JD<$�@*OP>+$%W�7J7AD%=W>
.CDF=�"ABI> [ ?�7B&SC*H�D9" OS7AD�?�&1"B"AB#[CH�D�$�BI>J@CB�=32m4!/8$%&G=LC�.CD%=A$%D H�BPG B�>B"%K ��BP"J$4@*O17JQGD>=?;@=A B��B#"�O1QWO�B�=ZWA"AD%.
O�=A. >A@CD�7AD%"JWCH�>B"MOS7AD�?�7AD9"ADF= >AD%. B�=Z22BPQ>"9KC LKD=?E�O�=�.322BPQ�K
 LK!"S�AKi,�@CDd/1'MK�L�NM2546/ D%7J7B&>7�[*OS7 OS7AD
$�B#.CD%7;>A@*O�=�>J@CD�[ D%" >!?U&>"J"ABP[VH�D�4F/�'�2546/D7AD9$%&;:GD97 [ B�=�>A@CD�?�7ADf: BP&>W�" O�=CO�H [ "AB#"¢"B&�G�&>7AD�.*OZ>4O1[*OS"AD
?�7J&1C*H�D%"+CC>*$�B�>J@VB�= >A@CD�/1'�KML	N�2m4!/ D97B7B&17\[*O17B"MB�=022B#Q�K' LKG=HE�O�=�. >J@VD�Dfe >V7AOX$%W�7J7AD%=W>�.CDF=�"ABI> [
?�7J&1C*H�D%"�O17EDD?A7AD%"ED%=W>JD9. B�=Z22B#Q�K
 -K!"1�LK

<�= >J@CD�$%DF=W>V7JOPHs7ED%QGB#&G=M&1H(>J@CDD?CH OS"BG O�B�>�BP"�" >V7EBJI B�=�Q >A@*OP>�O�HI>J@�&>WAQG@�>J@CDY/1'�KML�NZ2546/�D%7B7J&>7
[*OS7B" O17ADM:GD97 [ H OS7BQGDX[�W >6=�&].*OP>JO1[*O1"ED3<>=o?�7B&1CCH�DK$�B�>A@ H�O17BQGDX7ED9:�D%7B"ED%.�"E@CDYO178CC>B"L$�BI>J@CB�= >A@CD
?�7J&1C*H�D1KD,�@CD%7ED OS7AD >M$!&3?U&>"J"ABP[VH�Dd7EDYO1"J&G=�"�HI&>7M>A@CBP"ONSB�> B#"�?U&>"B"EBP[CH�D >J@*OZ>�>J@CD97AD O17ED�=�&M7ADf:GD%7J"AD9.
"E@CDYO17�?�7J&1C*H�D%"�B�=�>J@VDD.COP>4O1[CO1"ADSK6,�@VDY&�>A@CD%7�?U&>"B"EBP[CB�H�BI> [ B#"�>J@*OP>�>A@CD\:GD97 [ 7ADf:GD97B"AD9.�"A@VDYO17k$YO1"ED%"
CC>�$�B�>A@CB�= >A@CD8/1'MK�L�N D%7J7B&>7+[*O17B" B�= >A@CDd$FD%=W>V7AO�Hm7ED%QGB#&G=�[�WV>M>J@CD9"ADd?�7J&1C*H�Dj.�&�=�&P>+CC>�$�B�>J@VB�=
>A@CDM=*OS7B7B&?$1D%7�/1'MK�L�NR2546/#D97B7J&>7�[*OS7B"1>B&?$ O17J.�" >A@CDMD9.�QGD+&SHS>J@CD�?CH O1"JG6OLKm,�@CB#" BPG�?CH�B�D%";>A@*OP>1B#H
BI>P$ D97AD�?U&>"B"EBP[CH�D�>V& >4O�IPD�B�=W>V&�O1$9$%&>WV= >�>A@CBP"�H�O1$QIR&1HtCC>k&1Hs7ED9:GD97B"ED%.�"E@CDYO17�?�7J&1C*H�D%" >V&?$ O17B.A"�>A@CD
D9.�QGD�&1H(>J@CD�?CH�O1"BG O�B�>R$!&>WCH#.Z[ D�?�&1"B"AB#[CH�D�>B&�=*O17B7J&?$ >J@VDD$FD%=W>V7AO�Hs2546/�D97B7J&>7�[*O17B"9K

=?;S"



� 9���
I��� ����� �{� Hqo��,N���` )S$A�A'*e#$4),+ Ug=901 (��� 0<:�C $�W  #C�> J#�dK/LON PQG�J �A'*CchV>($4C �A$ 0<:�3M:�"�2 U )S$!>
0<:�C $ W 'gbk"�[Z$679yD.�)S'ghY0D$Ebc'*)5���V� >#:D2B�A[F #)u%($ m�-sm@� ��~ �E0X2B' :�C�>#:&�! #"�$!>  #)S$ "�[Z$�24:�3M8;01 #"�$!> �����
$!798;:�0<:�=9),:�8(3 >@ #"& @=A *2B$/79yD.�)S'ghY0D$A2 U �4+� #C 0<:�C $A2 W�i�[(:&�A[fhY"z"	[Z$^.�)S'ghY0D$Rij:�"�[(:�C J��EK/LON PQG�J $4),)S'*)
0<:�3M:�"	29~

� 9���
I��� �{��� �{� N�$40D$A�4"u:&'*C 'gb�"	[Z$  *2A2B'B�4:� #"�$!> 24:�3M8(01 #"g$!> ���V�?$!798(:�0<:�=9),:�8;3 >@ #"& @=A *2B$ �48(),)A$4CZ"
>($4CF24:�"u+x.�)S'ghY0D$pi�[(:&�A[xhY"�ij:�"	[(:�C_J��EK/LON P�GVJ �A'*CchV>($4C �A$d0<:�3M:�"	2jbc'*) m�-sm@� �

=H; ;



=?;��



� � ��� ���	� 


� �
� ����� �����
�

,�@CD�?�7EB�=�$FBP?*O�H >J@VD%G Dd&1H�>J@CB#"�$!&>7 I @*O1"\[ D%B�=�Q6>J@VD�B�=W>JD9Q>7JOZ>JBP&�=�&1H � N���.CB OSQG=�&>" >JBP$YG D%O1"BWA7ADf=
G DF=W>V"�B�=W>B&�O�=M254�G�&-.CD%HC$�B�>J@ >A@CD�O�B#G &SH2OS$%$%WA7JOP>AD\7AD%$9&;:GD%7 [ &1Hs'�)�*�� "�<>=o?�7B&1CCH�D1K¢'�QGD%=CD97JO�H
.CD%"J$%7EBP?V>ABP&G= &SHS>J@CD � N���.CB�O1QG=�&1"E>JB#$ B#"�QGB�:GDF=�B�= $4@*OS?V>JD978=�O�HP&�=�Q $�BI>J@�O�=R&>WV>JH�B�=CD�&1HS>J@VD � N��
.CB OSQG=�&>" >JBP$j"ADF>BW�?]&G=^'�)�*�KF' .CD%"J$%7EBP?V>ABP&G=^&1H�>J@VD82546/ZG�&L.CDFH;O�H#&G=�Q $�BI>J@ O�=^&>WV>AH�B�=CDd&1H�>J@VD
.*OP>JO1[*O1"EDk&SH�"EBPGdWCH�OP>JD9.�'�)�*?D9<�WCB�H�BP[�7EB O�&�=L$�@CB#$4@�B�>�BP"m[*O1"AD9.6B#"5QGB#:�D%= B�=�$4@*OS?V>JD971;LK � OP>4OS[*O1"AD
<>=@?�7J&1C*H�Dk7AD9$%&;:GD97AB�D%" OS7ADk?�7AD9"AD%=W>AD%. B�=�>J@CB#"!$4@CO1?V>JD97%K <�=N$4@*O1?V>AD%7 � OY"AO1GN?VH�D�&1H�'�)+* <>=o?�7B&1CCH�D%"
7AD9$%&;:GD97AD%.0WA"AB�=AQ6O�"E>4OP=�.*O17J.�2546/�G�&-.CD%HSB#"k?A7AD%"ED%=W>JD9.FK�<�=($4@*OS?V>JD97� �O =�&;:�D%H�2546/6O1?�?�7J&WO1$4@FE
$�@CBP$4@`&>?V>JB#G B#"AD9"�>J@CDNGN&-.CD%H¢7ED%Q>7ED%"J"B&>7J"#>V&3G6O_eVB#G B#"AD�>A@CDN7ED%$9&_:�D%7 [ &1H >J@CD��� ?�7J&1C*H�DSE/B#"Y?A7ADf=
"ADF= >AD%. OPHP&G=�Q $�BI>J@ O]"AO1G�?CH�DX&1H�'�)�* <>=o?�7B&1CCH�D%" O17EDM7AD%$9&;:GD%7ED%. WA"AB�=AQ O >J@CB#"�/1'�KML	Nx2546/
GN&-.CDFH K

< > $ O1"5"A@A&A$�=#>J@*OP>2B�>(BP"sG�&>7AD6$%&>7J7AD9$F>2>B&+7ED%$%&;:�D%7;>J@VD��� =@?A7B&1C*H�D1E >J@CD1B�=¡:GD97B"ED�&1HC>A@CD�<>=@?A7B&1C*H�D1E
$�@CD%=XWA"AB�=AQ >J@CD � N��l.CB OSQG=�&>" >JBP$kG DYO1"JW�7AD9G DF= >B"�O1" >J@CD�?�7AB#G6O17 [ .CB OSQG=�&>" >JBP$�B�=R2546/j<>=@?�7J&1C*H�D
7AD9$%&;:GD97 [ Kz,�@CD0<>=@?A7B&1C*H�D B#"6>J@CDF= HI&>WC=�.�[ [ B�=¡:GD97E>JB�=�Q >A@CD��� =@?A7B&1C*H�D1K ,�@VD � N�� .CB O1Q�=�&>"E>ABP$
G D%O1"BWA7AD%G D%=W>B" O17AD�?�7B&>?U&>7 >JBP&�=*O�HW>V& ����EWO1";OS7AD H#&L$%O�H �� :PO�H#WCD%"sHI&>7�CLeVD9. ��WLej"BW�7�H O1$%D >B&>?U&GHP&>Q [ K
,�@CD�<¡=o?�7B&SC*H�D B#"D?A7B&>?U&>7E>ABP&G=CO�H/>B& ="! ���#OP=�.!>A@CBP"�7ED%H OZ>JBP&�=�"A@CB#? H�D%O1.�"�>V& @CD >JD%7J"B$FD%.*O1" >JB#$6D%7J7B&>7
?�7B&1?*O1QWOP>ABP&G=>$�@CDF=6>J@CD�7AD9$%&;:GD97 [ BP"6.CD%? D%=�.VD%=W>�&G= >J@CD � N�� .CB OSQG=�&>" >JBP$�OP=�. BP"i.CD >V7EBPG D%=W>4O�H*>B&
>J@CDD2546/87AD%Q17AD%"J"AB#&G=3G�&-.CD%H�K

'M=�&�>A@CD%7�.CB ��$9WCH�> [ D%=A$%&>WC=W>AD%7AD9. BP"�>J@*OZ> >A@CD � N��c$4@CO�=C=CDFHP" O17EDDCLeVD9. B�=Z"B?*OS$%D $�@CB�H�D >J@VD
?CH OS"BG O#� "RQGD%&>G DF>B7AB#$(?U&>"ABI>JBP&�= BP"N:�OS7AB OS[CH�DSE >J@�W�"�>J@CD0?U&>"EB�>JB#&G=£&SH	>A@CD$�� ?�7B&SC*H�D B#"R:PO17AB�O1[CH�D1K
2�&>7�>J@CB#"\7AD%O1"B&G=!B�>�$ O1"D.CD%$FBP.CD9.!>B&M7AD%$9&;:GD%7	>J@CD%�� ?�7B&1CCH�D�&;:GD97'&GQSRUT�$9&3&17B.CB�=*OP>JD9"8$�@CBP$4@ O17AD
.CDF>AD%7JG B�=CD%.8[ [ [ [ >J@VD ��WLe8"JW�7JH O1$FD�>V&>?U&GHP&1Q [ E�O�=�. O17AD�OPHP7AD%O1. [ 7ADYOS"B&G=*OS[CH [ .CDF>AD%7BG B�=VD%.�[ [ >J@VD
G6OSQG=CDF>ABP$�G DYOS"BW�7ED%G D%=W>V" O�=�. >J@�W�"�>J@VDDQ�D%&>G DF>B7ABP$\?U&>"EB�>JB#&G= &1H/DYOS$4@ HP&-$YOPH(�� :PO�H#WCD BP"RI =�&?$�=FK

=H;S 



,�@CD � N�� .CB O1Q�=�&>"E>ABP$�G DYO1"JW�7AD9G DF= >B" BP"6?�7J&>?�&17E>JB#&G=*O�HC>B& ��� O�=�. ���!Q>& D9" >B&?$ O17J.�"��FD%7B& B�=
>A@CDd$%DF=W>V7JOPHm7AD9QGBP&�=�&1H >J@VDd?CH OS"BG OAK+,�@�W�"�>A@CD%7ED�BP" O H O17JQGD#D97B7J&>7 O1"J"B&-$%B OZ>JD%.:$�B�>J@ >J@CDd$FD%=W>V7AO�H
� N���$4@*O�=C=VD%HP"9E;O�=A. BI> BP"�?U&>"B"EBP[CH�D�>J@*OP>�B�H�"J&>G D�&SH1>A@CD�� N�� $4@*O�=V=CD%H#" O17ED8$%HP&1"AD D%=A&>W�QG@!>V&
>A@CD8$%D%=W>B7AD�&1H1>A@CD�?CH O1"JG6O6>A@CD�C*=CBI>JD�D%7J7B&>7 B�= >A@CD%"EDNG DYOS"BW�7ED%G D%=W>V".$�B�H�HmQGB�:GD87AB#"AD >V& B�=LC*=CB�>AD
WC=A$%D%7 >4O�B�=W> [ Ki,�@CBP"�?V@CD%=�&1G DF=�&>G B#"�.CD9GN&G=A"E>V7AOP>JD9.3[ [ >J@CD DTe >B7AD9G DFH [ H�O17BQ�D��%�
�b�	D97B7J&>7�[*O17J"�B�=
>A@CD�'�)�*a<>=o?�7B&1CCH�D�7AD9$%&;:GD97AB�D%"�B�=^$4@*O1? >JD%7.��KY'+" >J@VD � N���$4@*OP=C=CD%H#"�&G=CH [ "B?CO�= OS[�&>W >.;1$%G�"
B�= >J@CD :�D%7 >JBP$%O�H�.CB#7AD9$F>JB#&G= O�=A. OS"�>J@CD ?U&>"EB�>JB#&G= &1H�>A@CDX?CH OS"BG O BP"j:PO17EB O1[VH�D6BI>�B#"d?�&1"B"AB#[CH�DNHI&>7
>A@CD � N��h$4@CO�=C=CDFHP" >V&^[ DX.CBP" >4O�=W>�HI7B&1G >J@VDX$%D%=W>B7ADM&1H�>J@CDM?CH�O1"BG O B�= $�@VBP$4@x$YO1"ED BI> BP" =�&�>
?U&>"B"EBP[CH�D#>B& O1$%$9W�7JOP>AD%H [ 7ED%$%&;:�D%7 >J@CD�$FD%=W>V7AO�H57ED%QGB#&G=�&1H�>J@VD�<¡=o?�7B&SC*H�DY.�WCD�>V& >A@CD H OS$QI3&1H � N��
B�=AHI&>7BG OP>ABP&G=FK

2�7B&>G [�&�>A@ >J@CD�"E>JO�=�.*O17J.`4F/�' O�=�. /1'�K�L�N^2546/Z.*OZ>4O1[*OS"AD�7AD%$9&;:GD%7EB�D9"Y&1H1>J@CD%�� ?A7B&1C*H�D
BI> $ O1"�.CD%G�&G=�" >V7AOP>JD9. >A@*OP>�>A@CD�X�� N��z&1H�>J@CDX7ED%$%&;:�D%7AB�D%" B#" $�&17B"AD�>B&A$ O17J.�"�>J@CDX$FD%=W>V7ED O�=�.
G�&>7AD O1$%$9W�7JOZ>JD >B&A$ O17J.�"�>J@CD D%.�QGDj&1H >J@CDj?CH O1"JG6OLK�,�@CDj:�D%7 [ H O17JQGD D97B7J&>7B"�B�=�7AD9$%&;:GD97AB�=�Q �� B�=
>A@CD\$%DF= >B7JO�H�7ED%QGB#&G=X&1H >J@VDD?VH O1"JG6O�OS7AD\.CD9? DF=�.CD%=W> B�=X?*OS7E>�&G=�>J@VD\?�&>"EB�>ABP&G= &SH/>A@CD\?CH OS"BG OAEVB�K DSK
$�@CD >J@CD97 >J@CD�� N��~$4@*O�=C=CDFHP" O17EDk?A7AD%"ED%=W> B�= >J@VBP"¢7AD9QGBP&�=�&>7 =�&�>%K � [ .VD9C*=CBI>JB#&G= >J@CD�2546/	X
� N��
B#" O�.*OP>JO1[*O1"ED�O¤:GD97JO1QGD9. D%7J7B&>7�:PO�HPWVD1K�,�@CDj2546/N$%&G=LC�.CD%=A$%Dd[*OP=�.�"�$�@VBP$4@:$1D%7EDd?�7ED%"ADF=W>JD%. OS7AD
[*OS"AD%.l&G= >A@CBP" X�� N���O�=�. >J@�W�"dHI&17d.CBP"J$4@*O17JQGD%" $�B�>A@ $%DF= >B7JO�H � N��h$4@*OP=C=CD%H#"�X
� N�� [*OS"AD%.
2546/~$9&G=AC�.VD%=�$FD0[*O�=�.�"N$YO�=£[ DZ&;:GD%7EH [ H O17JQGD1K <�=�HIWV>VW�7ED3$!&>77I�>A@CBP"8H O1$F>N$%&1WCHP.�[ D3W�"AD9. >V&
G O�I�D8G�&>7AD�$9&G=�"ED%7J:POP>AB#:�DN2m4!/M$%&G=LC�.CD%=A$%D6H�BPG B�>B"%Kj' HP"J&0$!&>77I @*O1"D[ DFD%=].�&G=CDSE�'�?�? D%=�.CB e ��E
>B& >V7 [ >V& >4O�IPD B�= >B& O1$9$%&>WV= >#>J@CD8:GD97E>ABP$YOPH!?U&>"ABI>JB#&G=^&1H >A@CDRG O1QG=CD >JB#$ O_eVB#"#B�=~7ED%H�OP>JB#&G= >V& >A@CD
� N�� $4@*O�=C=CDFHP"9KR,�@CD�7AD9"BWCHI>V"�"ADFD%G�>V&M"BWAQ>QGD%" >#>A@*OP>#OM7AD%H�OP>JB#&G=�"E@CBP? B#"D?A7AD%"ED%=W>d[AWV>.$ D97AD =�&�>
$9&G=�$%H#W�"AB�:GD�DF=�&>W�QG@�>V&�B�=�$%H#W�.CD BI>;>J@CD�[AWCHJIY&1H >A@CBP"/>J@CD9"ABP"9K¢,�@CD�O1$%$9W�7JOS$ [ &1HU�9���b��B�=�>J@VD�'�)�* <>=
?�7J&1C*H�Dk7ED%$9&_:�D%7EB�D%" B�=�.CB#$YOP>AD >J@*OZ>�? D%7EBP&-.CBP$%O�H�H [ E1.VD%? D%=�.CB�=�Qj&�= >J@VD�.CB#"B$4@*OS7BQGDSE >J@VD%7AD�BP"�=�&YW�"ADfHIWCH
B�=AHI&>7BG OP>ABP&G=�QWO�B�=CD%.RHI7J&>G >J@CD\$FD%=W>V7AO�H � N��x$4@*O�=C=VD%HP"9Ki,�@CBP"�B#" Od7AD%O1"B&�=0$�@ [ >J@CD B�=�$%H#W�"AB#&G= &1H
"JW�$4@($4@*OP=C=CD%H#"�B�=W>V& >J@VDY2m4!/8GN&-.CDFHFGdW�" >�[ D�<�WCD%" >JB#&G=CD%.�K

,�@CDZ/1'MK�L�N =�� � /�"�[*O1"AD9.x2546/0G�&-.CD%H!$%&>G�?*O17ED%. $1D%H�HF$�B�>A@ >J@CDX4F/�'�"  � /�"�[*OS"AD%.
2546/dG�&L.CDFH $�@CDF=3$9&>G�?*O17AB�=�Q#>A@CD�O1$9$%W�7AO1$ [ &SH(>A@CD�7ED%$%&;:�D%7 [ &SH�'�)+*z<>=@?A7B&1C*H�D%"�B�=6>J@CD\7ED%QGB#&G=
"J?*O�=C=CD9.X[ [ >A@CD � N��x$4@CO�=C=CDFHP"%K¢,�@VBP"�[U&-.CD%"F$ DFH�H�HI&>7�>J@CD�/1'�K�L�NNG�&-.CD%H�Km' =VD%QWOP>AB#:�D�O1"J? D9$F>
&1H+/1'MK�L�N $ O1" >J@VD OS?�?*O17ED%=W>8.CB ��$9WCH�> [ >J@CB#"�GN&-.CD%H @*O1. B�= 7ED%$%&;:�D%7AB�=�Q >J@CD D%.AQGDM<¡=o?�7B&SC*H�DSK
< >Y"A@�&1WCHP.~[ D =�&�>AD%. >A@*OP>	>J@CD�'�)�* 2546*��
G O1QG=VDF>JB#$8&G=CH [ 7AD%$9&;:GD%7 [ &SH�?CH OS"BG OM?CO17JO1G DF>AD%7J"��
@*OS.`.CB��N$9WCH�> [ B�=]7AD%$9&;:GD%7EB�=�Q(���	� $�BI>J@]&G=CH [ =�� � /�"�HI&>7�>J@CB#"D.COP>4O1[CO1"ADSE $�@CB#$4@`.CB	� D97AD%.^HI7B&1G
?�7ED9: BP&1W�"Y.COP>4O1[CO1"AD9"#B�= >A@*OP>	B�>	@*OS"#OMGdW�$4@~Q>7AD%OP>JD97#=�W�Gj[ D97D&SH�HI7ADFDN?CO17JO1G DF>AD%7J"	B�=!>A@CD�>M$�&

=?;
�



"B&>WA7B$%D6?�7J&1C*H�D9"sHI&17->J@CD�*�7AO1.L=�N @*OSHI7AO�=�&;: D%<�W*OZ>JBP&�=FK�,�@VBP"iE OPHP&G=�QR$�BI>J@�>J@CD¢H O1$ >/>A@*OP> >J@CD!/1'MK�L�N
2546/�� /�"�OPHP"B&�B�=�$%H#W�.CD � N�� G DYO1"JW�7AD9G DF=W>V"%E B#GN?CH�B�D9" >J@*OZ>�G�&>7ED�>A@*O�= =�� � /�" O17ED	=VD%D%.VD%. >B&
O1$%$9W�7JOZ>JD%H [ 7AD9$%&;:GD97�>A@CD�&>WV>AD%7�<>=@?�7J&1C*H�DSK

=H;��



=?; 




� � � � � � ��� �

� �	� �����$� ���
� ��� � � � 	 � �
����
 � ��� � � � ���
� � � �$� ���
�

��D%7EB#:POP>JB#&G=�"�&SH/>A@CDY*�7AO1.L= N O17JH O�=A&_:6D%<�W*OP>ABP&G=Z$YOP=Z[ D\HI&>WC=�. B�= O�= [ HIWA"ABP&�=3&>7EB�DF= >JOP>JD9.M?CH O1"JG6O
?C@ [ "ABP$9"�>ADfe >V[U&-& I�"%K6,�@CBP"�.CD97AB�:�OZ>JBP&�=X$YO�=Z[ D\HI&>WV=�. B�= � �S"���K

,�@CDM[*O1"AB#$X"E>B7JOP>AD%Q [ &1H�>J@CDX.CD97AB�:�OZ>JBP&�= BP"jC�7B"E> >B& DfeL?CHP&�B�> >A@CD O�e BP" [ GNG DF>B7 [ B�= &>7J.CD%7�>B&
.CD%.AW�$%D >A@CD(Q�D%=CD97JO�Hk"E>B7BW�$ >VW�7ED�&1H�>A@CD(G O1QG=CD >JB#$MCCD%HP.x: B O!>A@CD D9<�W*OP>JB#&G=���� � � �AK�,�@CB#"
D%=*OS[CH�D9" >J@CD�C*D%H#. >V&([ D DTeL?�7AD9"B"AD9. B�= >AD%7BG�"j&SH�O(Q>7JOS.CB�DF= >Y&1H�O("J$YO�H�O17 ��WLe`HIWV=�$F>ABP&G=FKZ,�@CB#"
7AD9?�7AD9"AD%=W>JOP>JB#&G=3&SH(>A@CD�C*DFHP. BP" >A@CD%=M"BWA[�"E>AB�>VW >JD%. B�=W>B&�>J@CD D9<-WVB�H�B#[�7AB#W�G D%<�W*OP>ABP&G=���� �����! �K
,�@CD >M$!&D?A7AD%"J$%7EBP[ D%. O17B[VB�>V7AO17 [ HIWC=A$F>JB#&G=�"¢$9&>7B7ED%"B?U&G=�. >B&M>J@CD�?A7AD%"J"BW�7ED�Q>7JO1.VB�D%=W>�OP=�.�O+HIWC=�$ >JBP&�=
$�@CBP$4@ BP"�O8G DYO1"JW�7AD�&1H(>J@CD >B&�>4O�H�?CH O1"JG6Od$9W�7B7ED%=W> B�=X$ [ H�B�=�.�7EBP$%O�HF$%&-&>7J.CB�=*OZ>JD%" �,G�"$#%"'&
�fK

,�@CBP"�QGB�:GD%"

��� �(� =G*) �,G �,+��) G
C
) �.-) &

C =G*) �,+) # � �0/

� [ >J@VD�O1"B"JW�GN? >JBP&�=]&SH O_eVB#" [ G�G D >V7 [ E $ D�@*O¤:�D�11 + � �LE O�=�.^"B& ��� � �$G�"'& �+&�=CH [ Kj,�@CB#"
O�H�H#&?$�"\W�"	>B& B�=W>V7B&-.�W�$FD O ��W-e^HIWC=�$F>ABP&G= >V&M7ED%?�7ED%"ADF=W>�>J@CD�C*DFHP.]$%&>G�?U&G=CD%=W>B"#B�= >A@CD�?�&GH#&GBP.CO�H
?CH OP=CD1E

G �,+2� )43) & 57698 �.-:�<; )43) G&>7%EAGN&>7ED\"BW�$9$%B�=�$F>AH [ E

=H; E



�(� =G � 3 ���� + C �,+��� + �I'jKD= �

�MO¤: B�=AQR&>[V>JO�B�=VD%. >A@CDYCCD%HP.�E >A@CDY?VH O1"JG6O8$%W�7J7ADF= >�$YO�= =A&A$�[ DD$YO�H#$%WCH�OP>JD9.(W�"EB�=�QN'+G�? D97AD � "
H�O?$�K¢,�@VDD$9&>G�?�&G=VD%=W>V"�&1H/>J@CD�$%WA7B7ADF=W>MOS7AD

��� � +2� ) �,+) & " ��� � - � ; =G ) �,G �,+ �) G " ��� �'+!� )) G � =G )43) G	� ; =G )�
$3) & 
 " �I'jK#"
�

L�=RQ>7J&>W�?CB�=�Q >J@CDk?U&GHP&GB#.*O�HVO�=�.�>V&>7J&GBP.*OPH�$%&>G�?U&G=CD%=W>B"!&1H >J@CDk$%WA7B7ADF=W>¤E >J@CB#"!G O [ [ DR$�7EB�>A>AD%=
G�&>7AD\$9&>G�?*O1$F>AH [ O1"

��� � � =G � �,G �,+ �:���� + ; =G
��� 3 �� + �I'jK ; �

$�BI>J@ � � 7AD9?�7AD9"AD%=W>AB�=�Q >J@CD�.CB	� D97AD%=W>AB O�HF&1? D97JOP>B&>7�B�=�>J@VBP"�$%&-&>7J.CB�=*OZ>JD�" [ " >JD9G3K
� ��� G 
 ����� =G 
 ��� � G )) G � =G )) G �

C
) 
) & 
 �I'jK � �

K�&?$ >J@VD�DfeL?�7ED%"B"EBP&G=XHI&>7 >J@CD+G6O1Q�=CDF>ABP$�C*D%H#. QGB#:�D%=�B�= �¢< =�KA'jKD=�O�=�. >J@CD�$9W�7B7ED%=W> �¢< =FKA'YK#;
O17ED�"BW�[A"E>JBI>VWV>AD%.!B�=W>V& >A@CD�D%<�WCB�H�BP[A7ABPWAG �¢< =FK%=>K#"1� � � ��� �! �K�N-? D9$%B#C�$YO�H�H [ E B#H $ D�DTeCOSG B�=CD
>A@CD #�=@$9&>G�?�&G=VD%=W>�&1H(>J@CD�D%<�WCB�H�B#[�7AB#W�G D%<�W*OP>ABP&G=FE OP=�.M&G=�$%DDG�&>7AD OS?�? D%O�H->V& O�e B#" [ GNG DF>B7 [ E

� � � � � ���� + � �! ���� +!��� �I'jK# 
�

&>7

� =��� G ) �$G �,+
�) G ��� =G )43) & � ;�� =��� G ) �$G �,+ �) &
��� =G ) 3) G �!��� �I'jK � �

,�@CB#"Y" >4OP>AD%"#>A@*OP>	>J@CDR/GO1$9&>[CB OP=~&1H >J@CD8HIWC=�$ >JBP&�= G �,+ ! ��� OP=�. 3 BP" �FD%7B&AKZ,�@VD�:PO�=CB#"A@CB�=�Q
&1H2>J@CDj/GO1$%&1[CB O�= BPG�?CH�B�D%" >A@*OP> G �,+ ! ��� ��� � 3 �fK�Kk&?$ W�"AD#>J@CD�H O1$F>�>J@COP> >A@CDYCCD%HP. H�B�=CD%"�H�B�D�B�=
B#"B&>[*OS7ABP$+"BW�7�H O1$%D9" &

�<� �  � =G � 3 ���� + � � �  �
����� � =G ) #) G )  ) & ; =G ) #) & ) #) G ��� �I'jK �
�

=H�¡�



$�@CBP$4@ B#" >J@VD^/GO1$%&1[CB O�=£&1H #?O�=A.  �E�@CD%=A$%D  �  � 3 �fK <oH.$1D =�&?$�$�7AB�>AD(.�&?$�= >A@CD�7�=
$%&>G�?U&G=CD%=W>k&1H(>J@CD�D9<-WVB�H�B#[�7AB#W�G D%<�W*OP>ABP&G='&

� � � � � ���� +2� )  ) G �<; � =��� G*) �$G �,+ �) G � �,+ ; =��� G�� � 3 � =G:)43) G � �
'YK 
 �

)�"AB�=�Q >A@CD3H OS$F> >J@*OP>N[U&�>J@  O�=�.+G �,+ O17EDZHIWV=�$F>ABP&G=�&1H 3 $ D3QGDF> >J@CD(*\7JO1.L=�N @*OSHI7AO�=�&;:
D%<�W*OP>ABP&G=

8  � 3 �8 3 )43) G �(; =G 8 � � 3 �8 3 )43) G � ��� � � 3 �G � ; =��� G � � 3 =G )43) G " �
'YK#E �

$�@CBP$4@3$YO�=M[ DD?A7AD%"ED%=W>JD9. B�=�>A@CD�GN&>7ED�H O1G B�H�B�O17 >JD97BG�"k&SH �¢< =FKD=>K!" �

; ��� 3 � ��� G 
  � � 3 � C ��� � � 3 �

= ��=



=H� "



� � � � � � ��� �

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

,�@CD�?�WA7B?U&>"AD�&SH->J@CB#" O1?A? DF=�.CB�e B#" >B&d.CD%G�&G=�" >V7AOP>JD�>J@*OP>1>J@CD�*�7AO1.L=�N @*OSHI7AO�=�&;:N*�=�N D9<-WCOP>JB#&G= BP"
B�=�.VD%? D%=�.CDF=W>+&1H �,+������.� ; ; ��K62g7J&>G >A@CD�"B$%O�H�D9.�*+= N �¢< =FK�E $�@VD%7AD 3
	 � 3 E; � � 3 � ���
� 
 =� 88 3

 � � 3 �
C =
" � 88 3

� 
 � � 3 � � ��KG= �

BP"R"ED%D9GN"N&>[¡: B#&>W�" >J@*OP> >V&`?�7AD9"AD%7�:GD >A@CD D9<-WVB�H�B#[�7AB#W�G  � � 3 ��� � 
  � 3 � OP=�.�� 
 � �%3 ���� 
 � 
 � 3 ��>J@�W�" � � � 3 � � � � � 3 �TKN,�@CB#"�BP"�B�=�.VD%D%.!>V7JWCD�HI&>7  � 3 �*$�@CBP$4@~.�& D9"Y"J$YO�H�D $�B�>J@ >J@VD"B<�W*O17EDX&1H�>J@CDR?CH O1"JG6O3$%W�7J7AD%=W> $�@CDF= >J@CDX?�7J&1C*H�DR"A@CO1? D�B#"dWC=*OPH�>JD97AD9. O�=�. ��� BP"Y$%&G=A"AD%7�:GD9.FK
��&?$1D9:GD97 � 
 � 3 � BP"�O�= O � =CD\HIWC=A$F>JB#&G= O�=�. >J@�W�"k"B$%O�H�D9"k.VB � D%7ADF=W>JH [ K � 
 � 3 ��$YO�=Z[ D�$�7EB�>A>AD%=� 
 � 3 � � � 
�

C
� � 
� ����� 
�� � 3 � � ��K!"
�

$�@CD%7ED � � � � �,+ ����� B#"�>A@CDj$9&G=�" >4O�=W>�:PO�H#WCDY&SH � OP=�. >J@VDj?CH�O1"BG O�$9&G=W>V7EBP[�WV>ABP&G=
� � 
������� 
�� � 3 �BP"�QGB�:GDF=3[ [ � � 
������� 
�� � 3 � � "��
�� ��� � � 3 � 8 3 � ��K#; �

$�@CD%7ED ��� � BP"�&G=CD�&1H/>J@CDj*�=�N � "k"J&>W�7J$%DD?�7B&1CCH�D%"9K �SBGI�D  � 3 �fEC>A@CDD?CH O1"JG6O�$9&G=W>V7AB#[�WV>ABP&G=
� � 
 � 3 �"B$%O�H�D9" $�B�>A@ � 
 Km,�@CD6:PO1$%W�WAGz$9&G=W>V7EBP[�WV>ABP&G= � 
� "B$%O�H�D9" $�BI>J@#>A@CD�"J<�W*O17AD�&1H �,+�������K �SD > 3
	 � 3O�=�. �,+������ 	�� �,+������jEV=�&?$

� � � 3 " � �,+������ � ��� � 
 � 
�
C
� 

� � 
 � 3 � � ��K � �

��B � D%7ADF=W>JB OZ>JB�=AQ $�K 79K >%K 3 [ B�D%H#.�"� � � �%3 " � �,+������ � � � 
 ��� � � 3 �� � 
 � 
�
C
� 

� � 
 � 3 �

� ��K! 
�

= �S;



�3WCHI>JB#?CH [ B�=AQ �¢< =�K ��K �8[ [ �¢< =�K �+K! �QGB�:GD%"

=
" � 88 3

� 
 � �%3 " � �,+������ � � =

� � � �%3 " � �,+������ � � � � � 3 " � �,+�������� � � � � � � 3 � � �+K � �

O1"t7AD9<�WCBP7ED%.#>B&�?A7AD%"ED%7�:GD1>A@CD�D%<�WCB�H�BP[A7ABPWAG WC=A.CD%7 >J@CD6"B$%O�H�B�=�Q�B�= �¢< =FK �+KG=1K�,�@�W�"(>J@CDi?�7J&L.�WA$F>� � �%3 " � �,+�������� � � � � 3 " � �,+�������� B#"1B#.CD%=W>JB#$YO�H
$�BI>J@ �,+�������B�=A.CD%? D%=�.VD%=W>�"B&1W�7B$FD�HIWC=�$ >JB#&G= ��� � � 3 �O�=A. @VD%=�$FD	>A@CDY*�7AO1. N @*OSHI7AO�=�&;:�D%<�W*OZ>JBP&�= B#"�B�=�.CD9? DF=�.CDF= >�&1H �,+������jK

=H� �



� � � � � � ��� �

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

� ���(�B�+9	�	� ,�@CDiHI&GH�H#&?$�B�=�Q�O1?A? DF=�.CB�e	B#"t7AD%?A7B&-.�W�$%D9.YHI7J&>G � " � � O�=A. BP"tG DYO�=W>(>V&k"AD97J:GD O1"/O
[�7AB�D9H B�= >B7B&-.�W�$ >JBP&�=#>V&�>J@CDR/ � < N-, �~$%&-.CDSK%/ �S< NL, � B#";O�=�O1$%7J&G= [ G�HI&>7 /�&>GN? � D >JD1<�= >AD%7J?�7AD >JB#:�D
NLWCBI>JD+HI&>7�,�& IZO1G O�I��¢<-WVB�H�B#[�7AB�OAKs,�@CD / � < N-, �£$%&-.CD+C*=A.�"�O�=-WAG D97ABP$%O�H�"J&GHPW >JBP&�=6>V&�>A@CDD*�7AO1.L=
N @*OSHI7AO�=�&;:#D%<�W*OP>ABP&G= =1K!" ��HI&>7 O+QGB�:GDF=�"ADF>5&1Hg?�&�HP&GB#.*O�H>C*DFHP.�$%&�B�H-$%W�7J7AD%=W>B"�O�=�. H�B#G BI>JD97�"E>V7JW�$F>BW�7AD9"
[ [ :�OS7 [ B�=�Q�>A@CD�HI7AD%D8?*OS7JO1G DF>AD%7B"�B�= >A@CD8?*O17AO1G D >JD97AB �%OP>JB#&G=0&1H >J@CD  � � 3 ��O�=�. � � � � 3 ��"B&1W�7B$FD?�7B&SC*H�D9"<$�@CB#$4@`.CDfC*=CD >J@CD >V&>7J&GBP.*OPH5$%W�7J7ADF= >j.CD%=A"AB�> [ ?�7J&1C*H�D�
H+X"J& O1"�>V&3&>[V>JO�B�=!O3[ D%" >YCV> B�=
>J@CD	H�D%O1"E>k"J<-WCO17AD9"+"ADF=�"AD	>V& O�"EDF>�&1H/DfeL? D97AB#G DF= >JO�HtG D%O1"BWA7AD%G D%=W>B"%K�,�@VD%"ADYG D%O1"BWA7AD%G D%=W>B"�$%O�=
B�=�$FHPW�.VD#DTe >AD%7E=*O�HmG O1QG=VDF>JB#$Y.COP>4OAE � N��c.*OP>JOAECI B�=CDF>ABP$Y.*OP>4OLE-N
��XzG DYOS"BW�7ED%G D%=W>V"9E DF>B$1K�K#K�ESO�=A.
>J@CD8HI7ADFD8?*O17JOSG D >JD%7J"	O17AD�:PO17AB�D%.]"BW�$4@!>J@*OZ>	>A@CD8$%&>" >YHIWV=�$F>ABP&G=FE B�K DSK�>A@CD�"B<�W*O17ED%.`G�&-.�WCHPWA"\&1H
>J@CD�:GD9$F>V&17j&1H � $1D%BPQ�@ >AD%. ��.CB � D%7ED%=�$FD%"Y[ D >M$ DFD%= >J@VDN"EDF>d&SH�DfeL? D%7AB#G DF=W>4O�HiG DYO1"JW�7AD9G DF= >B"�O�=A.
>J@�&1"AD�?�7AD9.CBP$ >JD9.([ [ >J@VD	D9<�WCB�H�BP[�7EBPW�G "B&GH#WV>JB#&G=FE BP"�G B�=CB#G B#"AD%.�K

��� ��� �������	�g����9����s�v� ��W�7AB�=�Q DYOS$4@ BI>JD%7AOP>JB#&G= $ [ $FH�DSE O�H�B�=CD%O17�&>? >JBPG BP"AOP>JB#&G=R&SH/>A@CD�HI7ADFD
?*O17AO1G D >JD97B"�B�= >J@VD  � � 3 � O�=�. � � � � 3 �k?�7J&1C*H�D%"�B#"+$YOS7B7AB�D%.�&1WV>¤K�,�@VD�H�B�=CDYO17k?*O17AO1G DF>JD97AB �YOP>ABP&G=&1H(>J@CD�"B&1W�7B$FDY?�7J&1C*H�D%"�BP"�Q�B#:GDF=3[ [

 � � 3 � �

���  
!#"%$

 '&( 
� 3 � � /+KG=��

� � � � 3 � �

�)*)� +
!#" 8

+-,.+
� 3 � � /+K!" �

= �  



$�@CD97AD
&( 
� 3 �2OP=�.

,.+
� 3 �;O17AD�OS7B[CBI>V7JOS7 [ HIWC=�$ >JBP&�=�"¢&1H 3 $�BI>J@dCAe D%.�$%& D ��$FB�D%=W>B"�O�=�. $

 " 8
+
OS7AD

>A@CD\HI7AD%D\?CO17JO1G DF>AD%7J"�B�= >J@CD�?�7J&>[CH�D%GZK¢,�@-WA"
&( 
� 3 � O�=�.

,.+
� 3 ��$%&G=�" >JBI>VWV>AD�>A@CD�[*O1"EBP"�HIWC=�$ >JB#&G=�"&1H2>J@CDD?CH OS"BG O�$9W�7B7ED%=W>�.CB#"E>B7ABP[AWV>JB#&G=3$�@VD%7AD 3 BP"�>J@CDDHIWCH�HSD9<-WVB�H�B#[�7AB#W�G ��WLeZHIWC=�$F>ABP&G=ZHI7B&>G >A@CD

?�7ED9: BP&1W�"�B�>AD%7AOP>JB#&G=3$ [ $%H�DSK	K DO$z?U&GHP&�BP.*O�H ��WLe�HIWC=A$F>JB#&G=�" 3
�%����
�

 
O�=�. 3

�¤���
��� �

 
O17ADjHI&1WC=�.(HI7J&>G >A@CD

W�?U.*OP>AD%. D%<�WCB�H�BP[A7ABPWAG ��WLeMHIWC=�$ >JBP&�= O�H >JD%7�"J&GH#: B�=�Q >J@CD�� 4�&GB#"B"B&�=3?�7J&>[CH�D%G �

; � � 
 3 �¤���� �
 � � 
 ; =�

�
3
�¤����
�

 � �
C �


 3 �¤���� �
 �

� 
 � � ���
� 

&( 
� 3 �

; � � 
'3 �%������ �

+� � 
 ; =�
�
3
�¤���
��� �

+� �
C �


'3 �%������ �

+�
� 
 � � ,.+

� 3 � ��/+K ; �

"AD9?*O17AOP>JDFH [ HI&>7�DYOS$4@ 3
�¤����
�

 
O�=�. 3

�¤���
��� �

+
K6K�&�>AD >J@*OP>��¢< =FK!/+K ; >JO�I�D9"j$%O17AD�&G=CH [ &1H1>J@*OP>D?*OS7E>

&1H�>A@CDXW�?U.*OP>JD9. D%<�WCB�H�BP[�7EBPW�G ��WLelQGDF=CD%7AOP>JD9.x[ [ >A@ ?CH OS"BG O($%W�7J7ADF= >�.CB#"E>B7ABP[AWV>JB#&G=FK^,�@CD HIWCH�H
D9<-WVB�H�B#[�7AB#W�G ��W-e�OPHP"B& B�=�$FHPW�.VD%"/>A@CD�$9&G=W>V7EBP[�WV>ABP&G=DHI7B&>G >A@CD DTe >JD%7E=*O�HLG D%O1"BW�7ED%.�$9W�7B7ED%=W>V"9E $�@CBP$4@
O17ED @VD%HP.N$%&G=A"E>4OP= >%K <�= >AD%7BG�"�&SH >J@VD�O1" [ D >�WC=�.VDF>JD97BG B�=CD9.R$9& D �N$FB�DF= >B" $

 
O�=A. 8

+
E >A@CD+W�?U.*OP>AD%.

HIWCH�H D9<-WVB�H�B#[�7AB#W�G ��WLe B#"kQ�B#:GDF=M[ [

3
�%��� � 
���  

!#"�$
 
3
�¤����
�

 C 
 )*)� +
!#" 8

+
3
�%���
��� �

+ C
3
�
�
	 ��/+K � �

,�@CD6"B&GH#WV>JB#&G=�Q>7AB#.�"FHI&>7 3
�¤����
�

 
O�=�. 3

�%���
��� �

+
[ B�D%H#.CD%.D[ [ �¢< =�K�/+K ;�O17ADi?*O1"J"AD9.�B�=�.VB#: BP.�WCO�H�H [ >B&�>A@CD

7J&>WV>JB�=CD�$�@VBP$4@M$YO�H#$%WCH�OP>JD9" >J@VD�?�7AD9.CBP$ >JD9.ZG DYOS"BW�7ED%G D%=W>V"�HI7J&>G >A@CD ��W-e HIWC=�$ >JB#&G=FK <�= >J@VBP" $ O [ E
O+G OP>B7AB�e\&1H����

C
� ��� $%&�HPW�G =�"s&1H
� [CO1"AB#"�:PO�HPWVD%" ��� � � � " � � 6 �6= " / / / / "
� 
 � "
� �6= " / / / / "���� C � ��� �

� "Y$9&���"��B7BW�$����9.lHI&17�� 
 G��YO1"JW�7��9G���� �B"%K�,"!#�R:PO�$PW%�9"j&1H&� �
� �
� "'��!#� $%&��(�B7 � [AW#� � &��)�B&*��!%�_C���!

G��YO1"JW�7��9G����(��?�7��9. � $�� � &��`?+�%7dW#� � � $6"��B7��,�AQ���! &1H"��!%� �-��! [*O1" � "YHIW#��$�� � &��FK('.�/�fe0�B7JO($9&�$PW�G��

$%O1���97 � �AQjHI&>72��!%�+:��97�� � $YO1$F"�! � H3��?*OS7JO1G������%7 � "�O1.�.%�9.4�V&���!%�\G6O5�V7 � e�[ [ $YO1$P$%W#$ O1� � ��Q6��!%��$
!CO���Q��
� ���%O1$
!RG��YOS"BW�7��%G��,�(�1$7!#�,� � �V"98Z?U&>" � � � &�� � "i"�! � H3���%.�[ [ = =¤$%GZKm,"! � "6Q � :��%":��!%�k"�����" � � � : � � [ ?+�%7C
=¤$9G "�! � H3� � �4��!%��?%$ OS"BG Oj:��%7;� � $YO�$F?U&>" � � � &��FK5'<� O1.�. � � � &��*O�$U7B&?$ � "�O1.�.%�9.=�B&���!%��G O1�V7 � eNHI&>7

�%O1$
! 7��9Q>W%$�O17 � "JO1� � &��8$%&���. � � � &��N&�����!%�+HI7��,�+?CO17JO1G������%7J"%K?>oH � � "@��!%�+.CO1�4OjG O1�B7 � e�O���.BA � "@��!%�
:��%$��B&>7d&1H�G��DCS"BW�7��%G��,�(�V"�$E�%"J"�C�$F$:��!%� $%&�� �B7 � [�W#� � &���"DHI7B&>GG��!#�RG��DC1"JW�7��9./�fe0���97���C�$�$%W�7J7��,�(�B"%E
��!%�,�H��!%��&>?I� � G � "�C1� � &��R?A7B&>[%$E�%G 7��%.�WA$,�%"7�V&8"J&�$#: � �AQJ��!%�'$ � �%�DC17�7��%Q17��%"J" � &��

A � � / � ��/+K# 
�

$7!%�97�� � � ".��!%�8"B&�$#W#� � &���:��9$��V&17D&SH�&>?I� � G � "��%.�HI7��,��?�C17�C1G������97B"\HI&>7.��!%�8?�7��9"���� � � ���%7�C1� � &��
$�KL$�$F�SKY,"!%�J�9<-W%C1� � &���HI&>7ML � � �N��!%��&;:��97B.%�����97BG � �%�9.~";KL";���9G &1H@$ � �%�DC17<�%<�W�C1� � &��A"8$7! � $
!0$9&��L=
";� � �BW#���9""��!%�'$ � �%�DCS7�7��9Q>7��9"B" � &��Z?�7B&>[#$F�%G � "O��!-WA"

=H� �



+��!� 
�� � 
�)*) � "�
� !#" � � � � � � � /+K �
�

� �A$,� � � "+.%�����%7JG � �%�%.�E ��!%�YHIW%$F$ �%<�W � $ � [A7 � WAG ��WLe0Q17 � . � "+$9&���";�V7BWA$����9.FKD,"!%��?%$ CS"BG�C ��WLe
HIW%��$�� � &�� 3 ������� � "�$%&>G�?�W#���%.M[(K &��A$,�\G�&>7���"J&�$#: � ��Q��¢< �FKC/+K#;,$7!%�97�� ��!#�\7 � Q�! ��= !�C1��. " � .%� ��&?$� "?��!%��HIW%$F$ ��� 
H++?A7B&1C�$E��$%&��A"��V7JW�$����%.8HI7B&>G ��!%��C�7J"�� ���

C
� ��� �,$F�9G����(�V"¢&1H+��!%�7�%� $7$EKj&>[#�
C � �%�9.

� :��9$��V&17 &
; � � 
 3 ����� �� � 
 ; =�

�
3 ����� �� �

C �

 3 ����� ��
� 
 � � ���
� 



 ��  
!#" $

 '&( 
� 3 �

C 
%)*)� +
!#" 8

+ ,.+
� 3 � � /+K � �

2 � ��C1$F$EK6��!#�<�TeI���%7���C�$ ��WLe�$9&��(�V7 � [�W#� � &�� 3 �
�
	 � "67��%";�V&>7��%.��B&6K � �,$P. 3 �¤����� 3 ����� �
C
3 ���
	bK5,"!#��,�(� � 7��D?�7B&-$,�9.�W�7�� � " � ���%7�C1���9.3W#� � � $ C8W�"��97�=@"J? �9$ � C��%.�$9&��¡:��97BQ�����$,��$97 � ���%7 � &�� � "�"�C1� � "JC��9.FK�2�&>7&C

GN&17��\.%���
C � $F.%�%"J$%7 � ?#� � &��FEA7��9H �97"�V& � " � ��K

= � �



=H���



� � � � � � ��� �

� � � ��� � � � � � � � � � � � � � � �$� ���
� �

2�7B&>G �¢< �FK@"LK ; � �6HI&�$F$P&?$�"?��!�C1�@��!%�k$%&;:1C17 � C���$��kG�C1�B7 � ejHI&>7 ��!%� 6 �  �� G�C1�V7 � e�$,C��R[+�k.%�9C��#�%.
C1"

��� � =

6
��  
!#" ���

 ;��� � ���  ;	�� � � / � �dKG= �


�&���� ��!�C1�"��! � "�G�C1�B7 � eR$DC1�3[+�'�%<�W � :1C�$E�,�(��$ K .%�fC��%�9. C1"

��� � 6
� " � � � ;��� �� � � 6
� " ��� � ��; 6
� " � � � � � � �$/ � �dK!"
�

�¢<0��K �dK ;�$DC��Z[+�\7��O$�7 � �����,�NC1"

��� � 6 � " � � ��� � �dK#; �

$7!%�%7��

��� �:; 6 � " � � � / � �dK � �

� � "�$DC1$F$F�9. ��!%�D$,��� �B7 � ��QNG�C1�B7 � e4C���. � "�";KLG�G����V7 � $'C��A. � .%�%G�?�&1���,�(� ����� � � �9��! � " � G�?%$ � �%"
��!�C5� � � "�?U&>" � � � :��\"��9G � =@.%�fC�� � ��� � ���c� �TK

/�&���" � .%�%7"��!%�'$ � �#�DC172�B7�C��A"JHI&>7JGBC1� � &��

� ��� � � � �dK! 
�

$7!%�%7�� � � "&C�� �  =�V7�C���"JHI&17BG�C1� � &�� G�C1�V7 � e�K5,"!%�D$%&;:1C17 � C���$��\GBC1�B7 � e ��� � "�Q � :��,�Z[(K
���,� =

6 � � ��� �
=

6 ��� � ��� � � � � ��� � � / � �dK � �

= �SE



,"!%���*C1!�C�$ C1��&>[ � "O�V7�C1��"JHI&>7JGBC5� � &�� � "7C�$ � �%�DCS72�V7�C���"JHI&17BG�C1� � &�� $7!%�%7��

��� ���
�
�
� / � �dK �
�

,"!%��$9&_:1C17 � C��A$,��GBC5�V7 � e &SH ��!%���*C�!�C�$FC���&>[ � "2�B7�C���"�HI&>7BG�C1� � &�� � "

���,� ���
�
�
� ���
��� � �� � � / � �dK � �

� &���!%���*C�!�C1$ C���&1[ � "O�B7�C���"�HI&>7BG�C1� � &��H�,$ � G � ��C5���%"O��!%�j$9&>7B7��,$FC1� � &��M[ ���M$2���,� ��!%��:1C17 � C1[%$E�%"&C���.
";�
C���.%C17B. � "��9"7��!%�\:1C17 � C���$,�\&SH �,C1$
!3:1C17 � C1[%$E�1K

=A 1�



� � � � � � ��� �

� � � ���$� ���
� ��� � ��� � � ��� ��� � � ��� � ���
� ���
	 
 �
�

��� ��!%� � � ���
!�C1�%�%�,$ � C��������#��� � � ��� C��,�&��!%�<C���������C ��K"!�# ��!%�%$'&)(*������!,+����;K-! # ��!#���� � ��!���$E��.
C����=!%�,�/�,� ��!%�10 � ��! ��$F� .2�%� � �,��� � !��H��!#� � ! � � � � !��3!�# ��!%� � �4�
!%C��%�%��$ � ���,$FC1� � +��M��!���!%� � $ C �65 C

� ! � � � � !��87:9"!#� � � �;�
!�C1�%�%�,$ �'�6� C�� ;@= /#E<� 5 � �'��!#�9!�!�� � ��!��(�
C�$=� � ������� � !��.$7! � �
!>.?#�!@� C���CA+�����C�B��
�C! I5C 5 C�I � $ C ��5 C.��D=��C1��� � �C! &@E  GF �IH 	 / �J7LKM�#�:��!%� � � �
�
!�C��%�%��$ � !��#$EK ��� C���; /#"�� 5 � ����!#�

+������ � �DC�$N� � ������� � !�� C���� CO+������ � �DC1$P� � �6� $ C���� 5 �,�(�Q!�#2��!%� 5 C�B��#��� � �JC?� � � CH$OCDKR#���! 5 ��!%� � � �

�
!�C��%�#�,$ � $F�,C�� � ��!�CJ$ C ��B�� C ���%���O�%�������;�
C � � � K � � ��!%�1������!,+�����KS!�# ��!#� � �%�%��� �� !@�<0 � �6!���$E� � 7
9"!%�4$ C ��B��T��C1��C�U�C � �V+1C�� � C1� � !�� � � ��!%�"+������ � �DC�$ � ! � � � � !��
! #O��!%� 5 C B��%��� � ��C?� � � �LE �XW?. � ���

$ � B � 7 �Y7G=@. �Y7!"*.�$F�,C�� � �C!.C�� � �/�����,C � � � �6��!%�)����B���� �6� � !��[Z � � �;!�#��,C��
!\�/�I����&@E  GF �� ����B@��� ��� � !��>7
9"! � �)� ��!�U%$F� 5^] C � �_� � $`!������VU(K � ��B@����B(C1� � ��B C���C�$ K � � � !�# ��!%������B@��� �6� � !��a��� � � �/��C�$ � � � � ��B��PE��bW?7
$2!@�"�DC��
! �� ����B���� �6� � !�� ��!%�1��� � � ����C�$ � C���� � !@������� � �(�C![B@�6!@� ��� U(K=�LE �XW C1��� ��!%� � $`!J�DC�$ �/Z � � �
#�!@�%���87N$c!��d�DC1����B@!���KK; � $FC ��5 C � .#C�$ ��!�!���B�!4��!#� � �� C���� ��!1� 5 !���!��C!�� � �,C�$F$ K � �������DC � � �/B�.I��!%�����
� � C��#����� � ��� �����,�/�I! # � �������DC � � ��B � �� C ] CDKe#���! 5 ��!#� � ! � � � � !��e! #6��!%� � � �f�
!�C��%�#�,$ � ��8

g H � 5 � � �h$ � B/7 �<7ji@7�$c!��k�,C1����B@!@��KOl � $ C �65 C���!%�6�C���,��� � �k5 !@��� � �6!���!@�%�/�,��� ] � ��! C"�%���%� � ���
B�$`!�U�C�$ 5 � � � 5 � 5 !�# � �� � � ����C1����� C1� � ! � � � � !��"!�#
��!%� � � �m�
!�C��#�%�,$ � � �-$ � B�7 �Y7on�7P9"!%� C��I��!�!@�
C��qp ��! ] $F����B�� � ��!�C1�6��!#�BC��%C�$EK � � � ! #2��!#�V+1C�� � C1� � !��;!�# � �� ] 7r��7 �A7N�PE��XW � � ��!��Q��! 5"� $E�����TU��I�
��!%��C � 5 !�# ��! � � C ��� ����� � � � � �C!a!��#��$ � �%�6��!�C1� 5 !@����C���������C1��� �����6!@� C��%C�$EK � � � � �%� ! ��� � U%$F� ] � ��!
��!%� � ���,$s� � � !��3!�# ��!%�t+1C�� � C1� � !��a!�# � �� ] 7u��7 ��72�LE��bW?7

i,v�i



���������
	���
������������������ �"!�#%$&!'��(*)+(-,.!�/�021*$&#3��$&!���(*)+(-,54768:9<; # ; ! ; !�/�0>=�(?�"��!���(*)@(-,BADCFE-GH$&�I(*)KJ

L C�M�N�,O(*#�PQ$&!-0�JK(*#3RS�UTV$&!W$VXY$*�?0Z=��[$*�"\S$*�

]
^�_



������� �
	 �B
 � � ����� �������V�"!'#%$&!���(*)+(-,S!�/�021*$&#"��$&!���(*)@(-,54768:9<; # ; ! ; !�/�0 =�(?�"��!���(*)+(-,BA C E-G $&�I(*)KJ

L CFM N ,O(*#�PQ$&! 0�JK(*#3R�� TV$&!�$VXY$*�?0 =��[$*�"\S$*�

]?^��



i v l



� ��� ������� � � � ���

�Gi �4(�!�! � $M7��69"!%� � � 5 ! �6� !%��� � ���OC���U !��	� � !A� � �%�k& ���;�C���6U�C1� � !���
/. �P����! � !(K � � � � 
<� ]<� .
��� . �/.
n�i����Xn�i �/. i����
�

�rn � � �/B��,��Ca(/7�� �:�%����B�K #�!@�%$2�#���������2���(�C��� � � ����� � $E$ $2� � � !��hU ��C1� > �%�_�I!�C�� � � � U%$F� � C # ��C��/�
�2$F�DC1� �:�%����B�K � !@��������
�.�9:��C�� � C���� � !�� � ! #L$2� � � !��S9 ���
!%��!�$`!@B�K�.����8.
��.cn�H@H@H

��� �! Q7 � 7=�%� � C ��� 5 �,�(� !�# �,�%����B�K�.#�,�#����B1K � �/#�!@� 5 C5� � !���C�� 5 � � � � ����C1� � !��"��> �(�������%C1� � !���C�$ �:�%����B�K
� �%�=��C�$:n H@H n#
�.2n�H@H n
] ��U � � ���%$ !(��� � $'&�& ]Y]Y] 7 � � C�7u��!0��7rB@!,+(&1� 5 ���)& � �,C*&

� l � �*C�� + �,� � � � (/7s. � � � � � 5 C1�����  <$ � � 5 C1���,$EK Z&����!,+�����C�U#$F� � �, kZ � ! � $-
/. ] ��U � � ���#$
! ��� � $'&�& ]Y]Y] 7 ] � � 7u!���B�. � !@��$s�OZ&� � !@���6�,� � > � � � � �C�#����. n�H@H�H

�rv � � !J!�� ] C��6�.�\7s./��n�H n�H10 � � � !��>.(C�2 !J!@p C5�:��!%� � � $I> ����� � �C��K � ����!#��nJi ��	 �2�,�(������K3
�. � � ���%$F�
�DC � � ] �,$E$
��+1C�$s��C1� � !��a����+ � � ] .:i4�����

� � �Q& ! � �#$ C1� � !��;� � + � � � !��R!�#2��!%�T�%� � C���� 5 ��� �Q!�#9����!���! 5 � ��C���� � !J� � C�$:C � C � � � !�#9��!%�5 <� � �����

.C1� � !�� � � ����������C�� � C1�
� � !���$`�S&:! � �%$FC1� � !��S&P��! �6� ����� � $ 9"!%�\n H@H@H[Z7��+ � � � !���
/.cn�H@H@H
� � !���$`�6 ���U�C1� � � C1� � !��S&P��! �6� ����� � $)9"!#�\n�H�H/i1Z&�_+ � � � !���
�.2n�H@H/i
] ��U � � ���%$ !(��� � $'&�& ]Y]Y] 7 � � C�7u�%�87u!@�6B7& �%� ���

� � � � � ��� !��;(/7j.,�69:!@p5C 5 C p � 
 � ����!����N��� � � � !��>.
�2$ C ���,�/��!��O&P��� �6� . � �J#�!@���>. i4�����
� � � � ���OC��;��!(K[&:7 (/78� � ��> �(����B���C1������� C1��C<> �(����� � �����
C5� � !�� � K � ��� 5 #�!��'9:!@p5C 5 C p!� � � �
!�C ��B�� � 
�.

& !�� ��!%� � � � .
 &� � +���� � � � K9�M!�$F$F��B����M!@�6pc.��M!@��pc. i���� n
��� �:�OC�$F$FC�B�!�C��<;*7s.:� � ���,$E$ C���C1�C!@� �ND=� � $ � U�� � � 5 Z7����!�� � �C���/��� � !�� U K $2�%�/��� � !�� & C���C 5 ������� � �DC��

� � !���
�.�&:!)� ��!%� � � � .
 <� � +���� � � � K=�M!�$E$F��B����M!@�6p .��M!@�6pc. i������
i,v@v



�Gi,H �*KM��C�C 5"� K�7o(/7j./� �M! 5"� �#��C1� � !���C�$ � ����� � � � � �\9:!@p5C 5 C p �ND=� � $ � U�� � � 5 C����[9:��C1� ��� !@��� 
�.@&:!)�
��!%� � � � .
 7�C�����
!(�A. i�� � �

�Gi@i � � !�$s#�Z17j.:� �N�DC � ����� 5 ���(�T!�# 2 !J�DC1$ �*C�B��%��� � �3$ � �,$s� > � � � �%�HC 9:!@p5C 5 C p
&:$FC ��5 C � ( �P9 �
U(K �N�DC�� � !�#:��!#� � !�� � !��%C�$ � �
C��6p � � �����'C���� � ��C�$ K � � � !�#?��!%� > �(��������C1$ �*C�B��%��� � �\$ � �,$s�
� ���������C����� C1��� �.K0��C 5 � � � 
/.o&:!)� ��!#� � � � .
 &� � +���� � � ��C���� �%�%� ��� ��$`��!��6#X.
�%�%� ��� ��$`��!��6#X.>i��%���

�Gi n � ;&�,����� � �qp � ��7 �\7j.�� 2 C � ��� �%� � +����)> �%����� � C�$ �M!������%� 5 �,�(�\$c� � � !���$*&N� � ��� � � $E� � C��/� > 5"� $F� �
5 �,�(�
C5� � !���
�. � ��C�����C5��� � � 5 � ��C���.��M� � �A7 �,$E�����C� � �DC�$�C����4��! 5"� �#����� �,��B � �%�,��� � ��B�.# <� � +���� � � � K
!�# > $F$ � ��! � � . i���� �

�Gi�� � ] ��U � � ���%$@! ��� � $'&�& ]Y]Y] 7 � ������7u!@�6B �
�GiAl �19:�����#��������� � 7j. ��&:$FC ��5 C � !�C � �=�M!��(�C�6!�$ �M� � � B�� � � � � � �%�  � B@��C��#� 
�.)&P��!J��7P!�#*i�� 	��

� K ��5 72!�� $2� � � !��39 ���
!%��!�$ 7s.�2 � � U !��>.>i���� �
�Gi v � 2
��+ � � ��!��3$M7 �
7j. � �*C�B��%��� � ��$ � �,$s�-& � ���
! � � ��B�$E� �=�DC � ����� 5 ��� � � � �J��!%��&NK � � � 9 !�p1C 5 C�p

� � � ��BJ��!#� �O!�� � !���C�$ � �
C��6p � � ����� 
�.c&:! K � 78Z7��+ 7
2
�����A7j. n�H
�@H��Xn�H
�������>. i���.>i�� ����7
�Gi�� � � ��!@U#$F� ]<� p � �\7s.,� � !�� � !���C�$ � �
C ��p � � ������&:!�$ C � � 5 ������KT#�!@�7C��M���6����� ��&P��!��%$F� � � C�B���! � � � �

� �9�M>�>�> � ��
3.cZ&�_+ 7 � � � 7#> � � ����� 5 7s.����2.
� v@v�n�.8i��%�@H
�Gi � � ] ��U � � ���%$@! ��� � $'&�& ]Y]Y] 7 C���B/7 � ��� 7 5V� B/7u�%�
�Gi � � � ��C���pVZ17s. � � � ��U+����7 � ����� ��� 7 � p5C��>7 � � ��� 7�K2����$ � �8. �%� n �bi4�/i�� � . � �%�>7�&:!(K � � p
	��>.��
� v �bi��/i�l �
�Gi�� ���*C1���%$ � 7j. ��K9�DC 5 � 5 � �6� � !�� � � ��������! � ��! � K C � C"�M! 5"� ���,!%��� � � +�� & $FC ��5 C � � C�B���! � � � �

9:!�!�$-
�./& $FC ��5 CT&:! K � 78�M!�� ����!�$ 72$2� � � !��9���
i����%� �qi���� l�. i4�����
�rn�H �*& �DC�� � !�� +[7N. � � � 2 � �%� � C1����&:$ C1�%� � !�# �2$s! � � � �4$ � �'�C! � K � ��� 5"� !�#d& ! � � � � � � � � C��,��
�.

&:! � $ 7 �*C B�7 � �
�_.
�>. v@v%� �bv �@nJ.8i��@H�i
�rn�i � ;�!�����$F$ � ��B�;Q7j. � � ��C�$EK � � � !�#:C5�M! 5"� $F� �S!�# � �
C5� � � � � �DC�$80@C � � C U%$F� � � �(�C!"&P� � ��� � � C�$ �M! 5"� !��

�%���(� � 
/.8(�!�������C1$ !�# �P���/�DC1� � !���C1$ & � KJ�
!�!�$s!@B�K@.��
	 .�l�i ��� l@l�i�./l���� �bv@n�H�.8i����%�
�rn@n ���*C ��� � C +[7�0\7j.�+'���(�;(/7r9t7s.1K � U�U%$ KI(/7 �
7s.=� � �%$E� � +1C�� � C1��� � ��C1$EK � � � 
�. � �DC��#� 5 � �
&N��� �6� .

2 !����/!��>. i����#�
�rn%� � �%��C � ����
*7oZ17j. � 5 � ��! ;Q7j..� ����� $ � ��� 2 � �%�DC��VZ7��B@��� ��� � !��(
 � ����!���� ��� � � � !��8. � � $E��K�. 
<� ]

� !@�6pc. i�� �/i
i v �



�un?l �!+6C ����C��#� � 7 (/7 � 7u$M7s. ��KOC � � � &P��!@U�C U � $ � � K 9"!%��!@��K C��/� � �
C5� � � � � � � #�!@� �'� � ��� � 5 ���(�
C�$

& $FC ��5 C[&:!(K � � � � 
�.�>X&N&e��� � !@�;�kv�& � ��. � C ���
! � ��B�.8i4���
�
�un�v � � � ��� ;Q7j. ��$2�%�/��� � !�� & C���C 5 ������� � �,C1� � !���
�.c&P�6!����,��� � ��B � !�#?��!%�Vi4���@n � �NZ 
 �M! 5"� �#� � ��B

C����=� C1�
CT&P��!J�,� ��� � ��B � �
!�!J!�$ .)� � Z 
 �@n �Xn�i@.8i4���@n
�un � � � � ���5;Q7j. ��C ����&P� � ��� � � C�$
�M! 5"� !��%�,�(� � ��C1$EK � � � C1��� � � �N����� $ � �,C1� � !����C!*9 ��C��qp"$ � �/� � ��B%
�.

� U � �;> � ����� � !�$FC1� � !�� C1���I$c�#����� � !�� Z7� � ��� � �,�(�
C5� � !���
�. � � �a$2!@� 5 �%$ C��*C���� �N����!�!J� � � �

�L� � ��� � 5 �,�(�
C�$�� C1�
C �L+1C�$`��C5� � !���
�.70N!�$ 7)��. �P����! � �DC1�h&:!(K � � �,C�$ � !J� � ��� K@. � �,�%�_+1C/. i�� ��l
�un � � � ���OC��;��!(K3&:7 (/7j.,�69"!#��� 2
> � 9 � > �(����� � ����� � +�� �PD=� � $ � U�� � � 5 �M!��%��
�.%>X&N& v�& � v�. � C����
! � ��B�.

i������
�un � �Q$c!�$F��K � 7s. � � � � �6� � � � !�� � ����� � ��� � !�� !�� �  � � � � ��B $c�#����� � !���C1$ � C���C 5 ������� � �DC5� � !���
�.:l 	��

K��DC � � ��!��������A.��M!���pc. i������
�un#� �QK2�,$ � $F��K �\7 � 7j.�� �M!���� � � � !�� � ��B � � C�B���! � � � � � $/�M!�$F$ � �%�,C�� � � K<C���� � �,C�p�� C1�
C � �4Z7��B���� �6� � !���
�.

� � $F��K@. 
<� ] � !@��pc. i�����i
� ��H �!;k!@U�� � �qp-(/78. � �N�DC � ����� 5 �,�(� � !�#
��!%�t& !�$`! � ��C�$ �*C�B��#��� � � C����SZ&C�� � C�$ � $E�����C� � �%$ � �,$s�a&P��!#�

��$F� � � � � � � �%�  � B@��C �%��C����;( �N9�
/.L.>&P��!J��7 � �/+1C��/�,���"� � C�B���! � � � �1#�!�� �*C�B��%��� � ��C��/�
> �%���;� � C1$ $2� � � !��>.)+ $`� ] ��� � �,C��%� 5 � ��&�&:$F���=� 5 &P��U%$ � � !%��� � . 
<� ] � !@�6p . n H@H/i

� ��i �4(�!@U � !��S(/7'�\7j.�� ����� $ � ��� �O�%$E� � +1C�� � C1��� � C5�
C � ��C�$ K � � � 770N!�$`� 5 �7> $/Z7��B@��� �6� � !��4C���� �L� � ��� �
� 5 �,�(�
C�$8�M� � � B���
/. � � � � ��B�����. 
&� ] � !���pc. i����/i

� �@n �QK � � !�! � ��7 �
7j. 
 
<���/��C�$ 
<��� ] !@�6p � C1��� ��!#� � � ����� $ � �,C1� � !�� � 
*.@Z&�_+ 7 � � � 75> � � ����� 5 7s. ���-i �@H��/.
i�����l

� �%� �Q&N� � +1C1���t��! 5"5 �%� � �DC1� � !�� ] � ��!=�%��72& C1��� � �qp � ���OC ����!(K�7
� � l � � !�$j#���C 5 � 7j. � �*C1��!%� 5 C1� � �DC#
�. � ��� � � !�� � � � $E��K@. KM!��%�>. i����@n
� �@v �QK2� �6� �,�/��!J�#� � � ��U ��� � C�$ � .��69"!%� 5 �%$E� � � $E�M#�C������ � !�# !�! 5 � ����!��/���#� 5 C��(� � � � � � � �1
�. 
k� �

�,$F�,C��<$2� � � !��>.
���2.>i v�v�.>i�����i
� � � � � � � ! 5 C���!,+"&:7 
*7 . 
 � �,C�$ � ��B � #�!@�N9:!@p5C 5 C p��:�%���6B�K5�M!��/���#� 5 �,�(� 
�. . 
k����$F�DC �M$2� � � !��>. ���

i������/. i����@H
i,v �



����� � � C�B��%���:$ . 
 Z7��B � 5 �L! ##> 5"� ��!,+���� �M!��/���%� 5 ��� � C����!; � B�!*K2����C � � 
<���I�C��C1$=K2�DC 5 ;&�DC1�����
� � +����;�C!@� � � � �
!�C ��B�� � ! # ��!%� � � � �%� 9 !�p1C 5 C�p7
�.�& !(K � 7 Z7��+ 7
2
�����A7 	��
iAl H �/.8i�� � n

��� � �*K � B�$ C � � ;*7s.���> ���2�#�,�����%!�# � !#�DC������3&:!�$`! � ��C�$cZ<!��
C5� � !��"!�� �P��B��k9 ���6U��%$E�,����� 
�./& !(K � 7/$ $`�3�
� � � K � i�� l�. i����@H

����� �19 CDKI$s!@�19t7 � 7s.���&:! K � � � � !�# � �/+1C��������
9 !@p5C 5 C�p � 
 . & $FC ��5 CS&:! K � 7 �M!��(����!�$ 7 $2� � � !��>. ���
KMl���. i������

� l H �'> 9 �NZ &:!(K � � � � �'� � ����� � ��!@� ��� !��5�M!��/���#� 5 �,�(�9C����T9 ��C�� �6� !@�;�@C����5�M!��/�%�%� 5 �,�(� � !J� �
��$F$ � ��B�. 
k����$F�DC �<$c� � � !��>.
���>.cn�i �@vJ.>i������

� l�i �*& �,������� �'� 7 � 7@.��b9"!%� KM!�!1� � ����C � �M���6����� � C���� � � � �M!�� � ��D=�%�,�/�,� � 
[.o&:$FC ��5 CY&:! K � 7��M!��(����!�$ 7
$2� � � !��>. 	8�>.cKYn#�/i@.cn�H�H@H

� l=n �*&P� � +1C1���t��! 5V5 �%� � �,C1� � !�� ] � ��!9�%��7 � ����!=����& �,������� � 7
� l*� �*& �,������� �Y� 7 � 7 . �;> � ��������C�$89:��C1� ��� !@���dKOC��6� � ��� � � � � � � �%�  � B@��C��%� 
/./&P��!J��70> � � � ��!��/#X7j.

� !����,�(��!�. n�H@H n
� l@l ���%� � B�$F��K �<7�..��$2!@� 5 C1� � !�� �M� � ����� � !�� C1��� & ! � � � � !�� !�# > �(�������%C�$�9:��C�� ��� !@���aKOC���� � ��� � � �

� � � �%�  � B@��C��%� 
/.%�C!TU � � �/U%$ � � !%���
� l=v � � !�$s#LZ . ��> �(�������%C�$ 9:��C1� ��� !@����KOC��6� � ��� � � � 9 !�p1C 5 C�pa& !(K � � � � 
�. &:$ C �65 C"&:!(K � 7 �M!��(����!�$ 7

$2� � � !�� 	 �hZ1i��XZ �/i@.�n�H@H��
� l � � � ����U+��� � 78. � � ��C1� � !���C��;K5; � 5 !J�%� � � � �
!�C��6B�� �M] � ��! > �(��������C1$>9 ��C�� �6� !@�;��KOC��6� � ���M!�� � � �

� �%�  � B���C��%��
�. .2&:!(K � 7 ����+ 7
2
�����A7j.��
� i � � ��.>i����%�
� l � � ;�!@U � �6p (/7).���Z7�DC��
! � ��B ; � B�! & !�$s! � �%C�$PK2���
C C1�6��!#� � ���,��� ] C�$s� �M�,� � � � K ] � ��!)> � ��������C�$

9:��C�� ��� !@���kKOC��6� � ��� �2$`! � � �C!"$2�%$F$ 
k!�� � ��������� � +��!�M�������,�(�1�%� � +�� 
S.c&:!(K � 78Z7��+ 7
2
�����A7j.����

�!�7 �Vv�H@H@n�.2n�H�H/i

� l�� �*& �,������� �k� 7 � 7>. � �M!������%� 5 �,�(�k&:!(K � � � � ! # ��!%� � �/+1C��/�,��� � �,����C�� � ! ] � ��! � 2 �=K	; � 5 !J�%�
�P��B�� � � � � � �%�  � B@��C��%��
�. 
k����$F�,C��<$2� � � !��>.
	��
i�� � ���qi4� � n�./n�H@H n

� l*� � � � ���P� 7'��7'��72.�� � ���,C��#K � �
C1��� � �/+1C�������� � �,����C�� � ! � C1� � � � �%�  � B���C��%��
�.J&:$ C �65 C%&:!(K � 7
�M!��(����!�$ 72$2� � � !��>.
	�	;K��%���XK �%�/.2n�H�H n

i v �



�uv H � � �%���(����� � 72. � � ; � &:!%�,�/! 5 ����C � �VZ&�_+���� � ��� � !%�,C�� � � � �
!�C ��B�� � !�� � � � � �  � B@��C �%� 
�.
. 
k����$F�,C���$c� � � !��>.
	 �
i v?l�i@.cn�H�H@H

�uvJi �!;.C ] p�� � 
*7 ��7>. � � U � ���6+1C1� � !��3!�# 8 ���6!5�M�������,�(� �M�,� � � � K � �4��!#� �M!@���1!�#'( �P9 � � � �
!�C ��B�� �
] � ��!=2 ! ] ��� ;&KJU�� � � ;&�DC1� � ��B�C��/� �M�/�������(���%� � +���
�.2&:!(K � 7 Z&�_+ 7
2
�����A7j.���� 
�!�7si�i@. n�H@H/i

�uv�n � �N���6p0$ .'�\7j. � �M���6����� �.;�!�$F� � C���� !1��!%��� � �C�6����������� � � � � !1� � !���C�$ � �
C��6p � � ����� �=�DC � ����� �
5 ��� � � 
�.c&:!)� ��!#� � � � .29  � �%� � �
!>.�>X&N&eZ7� � !@���1i &#��� n�. � C��6�
! � ��B/.cn�H@H�l

�uv#� �Q&N� � +1C1���t��! 5"5 �%� � �DC1� � !�� ] � ��!=�%��7c(�!I����B.;k!�U � �6p
�uv?l �!2 � � �����1(/7uK�7L. ��$�C � � 
k!�� � 2 � �#�DC�� �L�0����C���� � !�� ! #M&:$FC ��5 C �PD=� � $ � U�� � � 5 & C ��C 5 ������� � � � � �/B

C 
&������C�$

<��� ] !���p �*C �/� � ��B/7 
�. 
k����$F�DC �k$2� � � !��8.)���hi n%��i@.>i�����i
�uv�v �QK � � !�! � .c&P��!J��7>i � 	�� > �(�������>7 � K 5"� 72!�� $2� � � !��39 ���
!%��!�$ 7s. Z<! 5 ��.>i��%���
�uv � �!2 C B � �;.c&P��!J��78i � 	�� > �(�������87 � K 5V� 72!��h$2� � � !��39 ���
!%�/!�$ 7j. Z�! 5 ��.8i������
�uv � �:�M!�����!@��� � � ��7j. 
�> �#�,�(� � �2�DC1� � !�� !�# 
k!��3� � � �����%$ C��%& $FC ��5 C �PDJ� � $ � U�� � C-� � � ��B=C�
<���/��C�$ 
&��� �

] !@�6p ���/� ��!(C �
!�
�. 
k�/�,$F�,C���$2� � � !��>.
�
	 i4��l*�/.>i4����l
�uv � � � ! � ! � ��!RZ17s. 
 � ��� � !@� � $`B@!@� � ��! 5 !�#<��!%�S&:$ C �65 C 0 ����� � �DC1$Y& ! � � � � !�� ��! C,+�! � � C 0 ���;� � �DC�$

� � ��� $ C���� 5 �,�(� �L+���� �V����� � ��BR&:$FC ��5 C �M�������,�(� �%�%�,���
! !�� (�9 � �@H% 
�.P$2� � � !�� 9 ���
!#��!�$ 7
� � .cn#����.>i��%�
�

�uv#� � � $`U%C��%� � �tZ17>. ��> �#�,�(� � �2�DC1� � !��3! #:& $FC ��5 C �PD=� � $ � U�� � C � � > 9 �NZ #���! 5 �*C B��%��� � � �=�DC � ����� �
5 ��� � � + � Ca$2�%����� � !���C�$'& C���C 5 ������� � �,C1� � !�� C1����
<���/��C�$ 
&��� ] !@��p � 
�.:$c� � � !��;9 ���
!%��!�$ 7s. ���
n�i��/.>i4���
�

� ��H � 
.C �1� � . �6Z&�,C�$ � 9 � 5 � �'�0�C��C���� � !��[!�# &:$FC ��5 C �PD=� � $ � U�� � � 5 & C���C 5 ������� � � � + � 9 � Z 9 !@p5C��
5 C�p � � � ��B � �
C5� � � � � �DC�$ �=����!/!�� � 
�. Z&�_+ � � ] !�# � � � �,�(� � �2� � � � ����� 5 �,�(� � . ����n�.NiAl H@H �qiAl H@v�.
n�H@H/i

� ��i � � �,��B�� � �
C � 7s. 
 � !J� � �%����
<������C1$ 
<��� ] !@�6p � #�!��3Z<C � � � Z7����! +����;K !�#*9 !�p1C 5 C�p &:$ C �65 C

& C���C 5 ������� � #�!@�<Z7�DC�$ � 9 � 5 � �M!�� ����!�$ 
S.2Z&�_+ 7 � � � 7#> � � ����� 5 7s.8��� n@v �
�/.2n�H@H n
� �@n �!�M�,���#K Z*7j.6� �*C B��%����!�!(KJ����!J�#K0��C 5 � � � 
 $F�����C����� ��!���� � U(K ;�! � ����C?#3� +[7 >q7s. � � ��&:$ C �65 C

& !(K � � � � . C1� � � ����!J�������C!@�;Ka��!���� � � 
�.��OC 5 U�� � ��B��� <� � +���� � � � KS&P��� ��� .��OC 5 U�� � ��B���.8i������
i,v%�



� ��� �*$2!�$E��K �
7�./� �L� � C1� � � !��[!�# � � � � �  � B@��C��%� � � Z7�DC�$ � 9 � 5 � & C ��C 5 �������PZ7����! +����;KTZ�!��#� � �%�
��! > ���,$s���%� � �/� � � � !���C1$ �O! 5 ���(� � � �)��!%�6�M�/�������(�-&P�6!���$F��
�.P&P��!J��7Pn � 	�� �P����7 �M! 5 #X7:!��
�M!��(����7c$2� � � !��O&:$ C � 7 n@v � .�� v ��.2$2�%�/�
!�C�$ .2n�H@H/i

� ��l ��� �4�OC�����!(K"& 7o(/7s.J$2!�$F��K � 7�. ��$�C � �PZ&����!,+�����KT!�#+��!%�YD�� &N�6!���$E�Y!�� � � � �%�  � B@��C �%�  � � ��B
C 
�!��%$ � �%�DC ��$EK � � � � 5 � � ���3$2�%����� � !��3& C���C 5 ������� � �DC1� � !�� �O!��%��$-
3./&N�6!�� 7cn%� 	�� �P����7
�M! 5 #X7
!�� �M!��(�C��7c$2� � � !��O& $FC � 7j.)2 !@� � C��%�%� . n�H@H n

i��@H


