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

,.-0/214365879/;:=<>-0?A@6<4BDCE7)36/GFIHJ-0/G/G-0K4LNM>OQPR@TS
UWVYXTZ[VY\G]Y^4\`_badcfegV�hi\j^lkmVYnmnmopXqerc4X2sd_mXtZ[Vue>\jc>Z[VvswUW^4a`x2yzZuopXqe|{fU6_vhG_4U2}
~ V�xgc>\bZua�VbXtZQ^v]�UE^>a`x2yzZ[VY\��tkfo�VYX2kmV
� XTop�DVb\YnmopZu��^v]�UEcq� o ]Y^4\YXTo�c�� ~ c4�lopn

�J30�W79F��rO	�W79?A-zK>7	3A/GFIPA@RLG/���5��G<4@RBD7[36/G@83A/GF
:w-z<>3A�9F;:=<>36LQ365&36/GFI����<4<>30S���@A�97[/GB�CW7
� ^>n	��� c4a�^4n`��c>Zuop^>Xtcq� � cg�v^>\jc>Z9^4\Y�
� ^>n	��� c4a�^4nv�W� Vb¡£¢wV¥¤>opk¥^§¦0¨4©fªt©

��36<DCN�w�¬«>L¬3A79/G-T36�
UWVYXTZ[VY\G]Y^4\`�ixqx2� ouVvs§�tkfouVbXtZuo ¬k§UW^4a`x2yzZuopXqe|{fU6���®Ut}
� c>¡�\vVYX2kmV � op�DVb\Yad^>\vV¯��c4Zuo�^4X2c>� � cg�v^4\vc>Z9^4\Y�

°r±�²l³l´Dµ2¶q³ ·¹¸�ºT»m¸l¼¥¸l½z¾ ¿§½2¸fÀÂÁ§¸f¾mÃ2Ä0Å|ÆpÄ>» ÇlÄ>½2¼v¾¥»mÈ2ÇY¾mÉÊ½tË�Á�È2ÌÍ¾mÉÍ»m¸l¼¥ÄqÌÎÈT¾mÉÊÄ>½w»m¸lºt»m¸l¼¥¸f½0¾b¿DÏ
¾mÉÎÄq½t¼ Ä>Æ)Åt¿4¾b¿Ð¼¥¸f¾m¼�¾mÃÑ¿D¾�ÇlÄq½z¾b¿4ÉÊ½�Ár¿4¾m¸f»mÉÊ¿4Ì¬ÉÎ½z¾m¸f»¥Æ�¿>Çl¸l¼lÒrÓ=¿4¾m¸f»mÉÊ¿>ÌQÉÎ½0¾m¸Y»¥Æu¿>Çf¸l¼
¸lÁ�Ô6¸�Å2ÅT¸�Å ÉÊ½d¾mÃ2¸QÁ§¸l¼¥Ã2¸l¼�Ä4Æ6ÇlÄ>Á§º2Èt¾b¿D¾mÉÎÄq½Ñ¿4ÌTÅ2¿4¾b¿¯¼¥¸f¾m¼¬¿4»m¸)Ä4Æp¾m¸l½�¿�¼¥ÄqÈT»mÇl¸	Ä>Æ
¸f»¥»mÄ4»�Æ�Ä4»G¼¥ÉÊÁ§ºtÌÎÉÎÕ2Ç�¿4¾mÉÎÄ>½.¿>ÌÎË>Ä>»mÉÍ¾mÃ2Á§¼�Ô6¸lÇl¿>È2¼¥¸Q¾mÃ2¸fÖ�»m¸fºt»m¸l¼¥¸l½z¾GÅTÉÎ¼¥ÇlÄq½z¾mÉÎ½0È2ÉÍ¾mÉÎ¸l¼
ÉÎ½�¾mÃ2¸G¼¥Ç�¿4Ì×¿D»�Ä>»®Øg¸lÇY¾mÄ>»EÕ2¸lÌÊÅ�ÄDØg¸f»®Á§¸l¼¥Ã�¸lÌÎ¸lÁ§¸l½z¾m¼lÒEÙQÖ�»m¸lºT»m¸l¼¥¸l½z¾mÉÎ½2Ë`Ár¿4¾m¸Y»mÉ×¿4Ì
ÉÎ½z¾m¸f»¥Æu¿4Çl¸l¼G¸fÚTº2ÌÎÉÎÇlÉÍ¾mÌÍÖzÛ>Ài¸)¿4»m¸	¿>Ô2ÌÎ¸i¾mÄ�ºt»mÄDØ0ÉÊÅt¸i¼¥¸fºÑ¿4»b¿D¾m¸iÕÑ¸fÌ×Å�»m¸lºT»m¸l¼¥¸l½z¾b¿4¾mÉÎÄq½t¼
ÆpÄ>»`¸�¿4ÇYÃ�Ár¿4¾m¸f»mÉÊ¿>ÌAÄDØg¸f»)¿d¼¥ÉÎ½2Ë>ÌÎ¸�Çl¸lÌÎÌuÒ	Ó|ÈtÌÍ¾mÉÎ»m¸f¼¥ÄqÌÎÈt¾mÉÎÄq½�»m¸lºt»m¸l¼¥¸f½0¾b¿D¾mÉÎÄq½2¼)ÈT¾mÉÍÏ
ÌÎÉÎÜlÉÎ½2Ë�¼¥¸lºÑ¿D»b¿4¾m¸QÕ2¸lÌÊÅ�»m¸lºt»m¸l¼¥¸f½0¾b¿D¾mÉÎÄq½2¼EÇ�¿>½d¿>ÇfÇlÈt»b¿D¾m¸lÌÍÖd¿>º2ºT»mÄ�ÚtÉÎÁr¿D¾m¸QÅt¿4¾b¿4¼¥¸f¾m¼
¾mÃ2¿4¾�ÇlÄ>½z¾b¿>ÉÎ½ÝÅtÉÎ¼¥ÇlÄq½z¾mÉÎ½0È2ÉÍ¾mÉÎ¸l¼�À`ÉÍ¾mÃ2Ä>Èt¾�ºtÌÊ¿>ÇlÉÎ½2Ë|¿ÐÌÊ¿D»mËq¸�º6¸Y»mÇl¸l½z¾b¿>Ë>¸.Ä>ÆQÇl¸lÌÎÌÎ¼
¿D»mÄqÈ2½2Å.¾mÃ2¸¯ÅtÉÎ¼¥ÇlÄ>½0¾mÉÎ½0È2Ä>È2¼¬»m¸lËqÉÎÄq½t¼lÒiÞ�Èt»i¿>ÌÎËqÄ4»mÉÎ¾mÃtÁßÈ2¼¥¸f¼	¿�Á�ÈtÌÎ¾mÉÍ»m¸l¼¥Ä>ÌÎÈt¾mÉÎÄq½
¾m¸f¾¥»b¿4Ã2¸�Å0»b¿>Ì0Á§¸l¼¥Ã ¼¥È2ºtº6Ä>»¥¾mÉÎ½2Ë`Æu¿4¼v¾GÇlÄg¿D»m¼¥¸l½2ÉÎ½tË�¿>½2Å »m¸fÕ2½2¸lÁ§¸f½0¾®Ç�¿4ºÑ¿>ÔtÉÎÌÊÉÍ¾mÉÎ¸l¼là
¸f»¥»mÄ4»GÔ6ÄqÈt½ÑÅt¼®Æ�Ä>»�Æp¸�¿4¾mÈT»m¸	ºt»m¸f¼¥¸f»mØq¿D¾mÉÎÄq½®àq¸fÚTº2ÌÎÉÎÇlÉÍ¾�»m¸lºt»m¸f¼¥¸l½z¾b¿4¾mÉÎÄq½�Ä>Æ6ÅTÉÎ¼¥ÇlÄq½z¾mÉÍÏ
½0È2ÉÍ¾mÉÎ¸l¼	À`ÉÍ¾mÃ2ÉÎ½�Çl¸lÌÎÌÎ¼làÑ¿4½ÑÅr¼¥¸lºÑ¿D»b¿4¾m¸�ÕÑ¸fÌ×Å§»m¸lºT»m¸l¼¥¸l½z¾b¿4¾mÉÎÄq½t¼)Æ�Ä>»`¸l¿>ÇbÃ|Ár¿4¾m¸Y»mÉ×¿4Ì
À`ÉÍ¾mÃ2ÉÎ½w¿�Çl¸lÌÎÌuÒ

á�âTãRädå ´4æW²qçJÓ=¿D¾m¸f»mÉÊ¿>Ìdèj½z¾m¸f»¥Æu¿4Çl¸l¼lÛ é�¿D¾b¿Nê0ÉÎÁ§º2ÌÎÉÍÕÑÇ�¿D¾mÉÊÄ>½®ÛdÓ|ÈtÌÍ¾mÉÎ»m¸f¼¥ÄqÌÎÈt¾mÉÎÄq½�ëE¸f¾¥»b¿4Ã2¸�Å0»b¿>Ì
Ó|¸l¼¥Ãt¸l¼lÛAÓ|ÈtÌÍ¾mÉÎ»m¸f¼¥ÄqÌÎÈt¾mÉÎÄq½Ýìt»b¿4Á§¸fÀ	Ä4»mí0¼lÛ2ìtÈ2½2ÇY¾mÉÊÄ>½=î¯º2ºt»mÄ�ÚTÉÎÁr¿4¾mÉÎÄq½

ï



�

��� �����
	
��������
�����
���������
� �!� "#��$%�'&���(*),+ "#-.+/+ "0�1�%&0�!� "2��$%+3�!4 576'58$
5.49�!� "#$
6:&0�!4 6'5.4;�'$%<=&#�!4 6'5.4

�'�����%$>� +��'?�<��!� �,@/AB(
5.)C�'�D5.49�!�E5;��$F�7GH"#<
5/IJ�!4K"25.�L)M�'?�"0$
���
�N��58+ (
58+8OP?Q�'4
5SR,�'���T&25�4 58-S� "#&#"0$
58�!4���58+ (
58+.OU�'<%�!�%� "2I'58&#)C4 5.V�$%58<F��58+ (
58+�?W�'4YXZ�%&25.49"#�'$[(>)*\
<
4 �,<
)�$��'�;"#-.+.O]�%$�+E�E49�%-S� �
4958<F��58+ (
58+�?W�'41^_�!6'49�'$
6�"#�'$`(*),<
4 �,<
),$%�'�;"#-.+��'$%<
�!4 a�"2�E49�!49)3^_�!6'49�'$
6'5S\LXb��&25.49"#�'$;�;58+ (
58+.@bc�?W�E58$PO*� (%58+E5B<%�!� �1+E5.� +b-S��$>� �'"#$d+E�D5S\
-."#�'&
��(>)�+9"#-.�'&,?Q58�!� �%4 58+b+ ��-9(;�'+Z�;�!�E5.49"#�'&%"0$*�E5.4 ?e�'-S58+.O>��(*),+ "#-.�'&,aD���%$�<%�!49"258+.O!�'4
� (%"#$3+ &#"#-S58+_�'?��;�!�E5.49"0�'&>� (��!�f�3�%+E�UaD5b�%4958+E5.4 I'58<3GB(
58$1� (
5�V%58&#<3"#+U+ "#����&0"2V%58<P@
g $h�'49<
5.4H�E�i58$%+9�
4 5Y� (��!�H� (
58+ 51?W58�!� �
4 58+��!4 53�%4 58+E5.4 I'58<]OT� (
53+ "#���T&#"2V%58<7I'5.4E\
+ "2��$3�'?�� (
5j<%�!� ��+ 5.��$
5.58<%+U�E��aD5�-S��$�+E�E49�%-S�E58<��%+9"#$
6H+ �E49"#-S�lkZmn5.4 4 �'4faD���%$%<�+
� (%�!��%4 5.I'58$>�B+ �o�'&#&D)'5.�B"#���D�'4 � �'$>�j?W58�!� �
4 58+?W4 ���paD58"#$
6/58&#"0�;"#$%�!�E58<P@

q �!� �h+E5.� +r�'?�� (%"0+��L)��D5;4 58s��%"24 5��t+ "0����&#"2VT-.�!� "2��$[�'&26'�'49"2� (%�u�E�M�!�%�%4 �vR,"2\
�;�!�E5j<%�!� �N+E5.� +fGB"2� (34 58+E�D58-S�U�E��+E5.I'5.49�'&
+ "#�;��&#"2V�-.�!� "#��$r-S49"2�E5.49"0�,@UA(%5�-S58&#&0+U"0$
� (
5��!���%4 �8R
"#�;�!� "#��$i�3�%+E��+ �!� "#+E?W);5.4 49�'4ZaD���%$%<�+�GB"2� (i4 58+E�D58-S���E�/� (
5�<%5.��58$
\
<
58$*��V%58&#<iI!�!49"#�!a�&258+Z�vI'5.4j58�'-K(w��58+ (7-S58&#&xO,�'$%<i�E�/� (
5N4 5.�%4 58+E58$>� �!� "2��$d�'?]� (
5
<%"#+ -S��$>� "#$��%"2� "258+_GB"2� (%"0$Y58�'-K(o-S58&#&x@ g $��'<%<%"2� "2��$]OJ� (%5+ "#����&0"2V�-.�!� "2��$1�'&26'�'49"2� (%�
�1�%+ �ja�5r�!aT&25��E�o<
58�'&PGH"2� (w��GB"#<%5�4K�'$
6'5r�'?U����+9+ "2a�&25N"#$
�T�
���;58+ (
58+.@

y 5j�%4 58+E58$>�l�'$��'&26'�'49"2� (%�z?W�'4l6'58$
5.49�!� "#$%6r�'$��!�%�%4 �vR,"#�o�!� "2��$3�'?T�N-S�������,\
� �!� "2��$%�'&%<%�!� �Y+E5.��� (%�!�b-.�'$;a�5��+E58<�"#$/��&#�'-S5j�'?D� (
5j�'4K"26�"#$%�'&
(%"#6�(,\{4 58+E��&#�%� "2��$
<%�!� �H+ 5.�_6'58$
5.4K�!�E58<1a�)�� (
5�+ "#�3�%&#�!� "2��$]@UcN�
4U�!�%�%4 �vR,"#�o�!� "2��$Y"#+U�4958+ �'����&#"0$
6
�'?�� (%5;�'49"26�"#$��'&l<%�!� �C+E5.�1� (%�!�r�%4958+E5.4 I'58+Y��+E5.4E\L+E�D58-."2V%58<F�'+YGZ58&0&��'+1-K(%�!49�'-|\
�E5.49"#+E� "#-i?W58�!� �
4 58+�"#$}� (
5w<%�!� �[+E5.���'$%<~�!�%�%4 �vR,"0�;�!�E58+3� (
5w<
5.�D58$%<
58$>�1V%58&0<
IJ�'&#�%58+j�E�;GB"2� (�"#$7��+E�D58-."2V%58<7�E��&25.49�'$�-S5'@

��� ���f���f���U�u����	%�
� "25.4K�!49-9(%"0-.�'&_�!�%��4 �8R
"#�;�!� "2��$h�E58-9(�$%"#s��
58+B?W�'4N�E49"#�'$
6�&#51��58+ (%58+.OP+ -.�!�E�E5.4 58<

<%�!� �,OH�'$%<��E5.�E49�'(%58<
49�'&N��58+ (
58+7(%�vI'5:�;�!� �
4 58<�+ �
aT+E� �'$*� "0�'&#&2)=�vI'5.4w4958-S58$*�
)'58�!49+.@H��&#�!4 6'5/�'�����%$>�B�'?�4 58+ 58�!49-9([(%�'+HaD5.58$h<
��$%51"#$C� (
51V�58&#<t�'?�+ �%4 ?W�'-S5
+ "#����&0"2V�-.�!� "2��$P@ g $C���|�D�'$o"2�E5.4K�!� "2I'5�E49"#�'$%6�&25��58+ (i<
58-."#�;�!� "2��$o��5.� (
�,<;"#+�"#$
\
�E4 ��<��%-S58<P@bA_49"#�'$
6�&#58+j"#$w$
58�!49&2)7&#"#$%58�!4j4 5.6�"2��$%+�!495Y"#<
58$>� "2V%58<w�'$%<C-S��&#&#�!��+E58<
�E�d�i�D��"#$*�H� (%�!�N"#+H-S���;���
�E58<["#$C�d&2�,-.�'&#&2)7�'�%� "#�o�'&�?e�'+ (%"2��$]@ g $~�����{O � �'�%�D5
<
58+ -S49"2aD58+�;�%4 �'6'4 58+ +9"2I'51��58+9(t+ "#���T&#"2V�-.�!� "2��$w�;5.� (
��<t?Q�'4��E49"#�'$
6�&#5r��58+ (
58+.@
�H$h�!4 a�"2�E49�!49)i��58+ (h"#++ "0����&#"2V�58<o� (
49���
6�(t�;+E5.4K"258+�'?f58<
6'53-S��&#&#�!��+E5��'�D5.49�J\
� "2��$%+N�E�7)�"#58&#<[�7I'5.4 )h+ "0����&251a��'+E5;��58+ (]@ � 58-9�>aD5.4 �r�'$�<`�N�!49&#�'$%<M�%4958+E58$*�
��-S�����%4 58(
58$�+ "2I'5�+ �
4 I'5.)i�'?_� (%58+E5��E58-9(%$�"#s>�%58+"#$F���v�{@ g $w���'4 5�4 58-S58$>�G��'4 �TO
� 58-9�>aD5.4 ���'$%<M�N�!4K&#�'$%<}� �!�l�%+E51�os��%�'<
49"#-N5.494 �'4��;5.�E49"#-�?W�'4�+9�
4 ?e�'-S5Y+ "#���T&#"�\
V�-.�!� "2��$P@FA(
5.)}�%+E5dI'5.4 �E5SR}���'"#43-S��&#&0�!��+E5d�'��5.4K�!� "2��$%+1�E�[+9"#����&#"#?Q)M�E49"#�'$
6�&#5
��58+ (
58+/�'$%<�� (
5.)`��+E5[�8�%���!�|�e C¡;�'¢e�K�x K£S¤Y� (%�!��<
5.V�$%5d�Ms>���'<
49"#-o�'a,¥¦58-S���!�
58�'-9(}I'5.4 �E5SR:�E�C-S��$>�E4 ��&�� (
5o5.4 4 �'4Y�'?�� (
5o+9"#����&#"#V%58<h+9�
4 ?e�'-S58+.@ g $���§��{OU� (
5.)
�%+E5;� (
5i+ �'��5o�E58-K(%$%"#s��
5��E�M+ "#����&0"2?Q)h��58+ (
58+Y� (%�!�Y(%�vI'5d�'+ + ��-."#�!�E58<}-S��&2�'49+
�'$%<=�E5SR,� �
4 58+.@ � �'�%�D5}��¨����%+ 58+;�`���,<%"2V�58<=s>�%�'<%49"#-w��5.�E49"0-7?Q�'4d+ "#����&0"2?Q)>\



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, 3

4 oÍe>yz\vV$576 é�¸l½2¼¥ÉÍ¾jÖÝÕÑ¸fÌ×Å�Èt¼¥ÉÎ½2ËJ¸fÚTº2ÌÎÉÎÇlÉÍ¾�ÉÎ½z¾m¸f»¥Æ�¿>Çl¸r»m¸lºt»m¸f¼¥¸l½z¾b¿4¾mÉÎÄq½t¼.¿>½2Å�¼¥¸lºÑ¿D»b¿4¾m¸rÕÑ¸lÌÊÅ
»m¸fºt»m¸l¼¥¸l½z¾b¿D¾mÉÊÄ>½2¼lÒQë	Ã2¸�ÌÊ¸YÆp¾¯º2ÉÎÇf¾mÈT»m¸�¼¥Ã2Ä�À`¼	¾mÃ2¸�ÕÑ¸lÌÊÅ|¿4ÌÎÄq½2Ë�À`ÉÎ¾mÃÐ¾mÃ2¸�¿4º2ºT»mÄDÚTÉÎÁr¿4¾mÉÎ½tËd¾m¸f¾¥»b¿DÏ
Ãt¸�ÅT»b¿4Ì®Á§¸f¼¥Ã®Ò'8uÉÎ½z¾m¸f»¥Æu¿4Çl¸ ¸f»¥»mÄ>»:9<;0Ò�=,>@?YÒ

"#$
6r�D��&2)�6'��$%�'&%��58+9(
58+bGH(%"#&25j�%4958+E5.4 I,"#$
6r+ �
49?W�'-S5��!�E�E49"2a��
�E58+Z+ �%-K(i�'+�$
�'49�;�'&
I'58-S�E�'49+.O_-S4958�'+E58+.O_�'$�<F-S��&2�'49+.@/A(
5BAc�DC +E),+E�E58�wO�<
58+9-S49"2aD58<h"0$ �FE��{O��%+E58+
�%49"2�'49"#�L)rs��
58�
5S\L<
49"#I'58$1+E�T&#"2���'$%</��5.496'5��'�D5.49�!� "#��$%+U�E����4 �vI,"#<
5��'�%� "#�;�'&>4 58�'&�\
� "#��5/<%"#+E��&0�8)w�'?b�E4K"#�'$
6�&25/��58+ (
58+N?W�'4N�E5.4 49�'"#$M4 58$�<
5.49"#$
6d�!�%��&#"0-.�!� "2��$%+.@rA(%5
�E5.�E49�'(
58<
49�'&N��58+9(�+ �E49�%-S� �
4 5[�%+E58<�"#$����
47?W49�'��5.G��'4 ��"#+d�'$ 5SR��E58$�+ "2��$��'?
� (
5Y�'49"#6�"#$%�'&GAcB�HC <��!� �i+E�E4K�%-S� �
4 5r?W�'4��E49"#�'$
6�&251��58+ (
58+.@HCC�%&#� "24 58+E��&#�%� "2��$
��5.� (
�,<%+r?W�'4/4 58-S��$%+E�E49��-S� "2��$}�'$�<`+ "#�;��&#"2V�-.�!� "#��$F(%�8I'5w�'&#+E�haD5.58$`5SR,��&2�'4 58<
�%+ "#$
6�+ �%aD<�"2I�"0+ "2��$��E58-K(%$%"#s��
58+�'$%<tG��vI'58&25.� +.@

AB(
5C�!�%�%49�8R
"#�;�!� "2��$~�'?��;�!�E5.49"0�'&"#$>�E5.4 ?W�'-S58+i"#+;+ "0�;"#&#�!4/�E�`� (%5C�!�%�%4 �vR,"2\
�;�!� "2��$t�'4�+ "#���T&#"2V�-.�!� "2��$7�'?l&#�!496'5Y�D��&2)�6'��$%�'&]��58+ (%58+.@jA(
5Y�!�%��4 �8R
"#�;�!� "#$%6
��58+ (i4 5.�%4 58+E58$>� +�� (
5N&#�!4 6'5N��58+ (d�E�/GB"2� (%"#$o�1-S5.4 � �'"0$i5.494 �'4��E��&25.49�'$%-S5��%+ "0$
6
�M+9�
a�+E� �'$>� "#�'&#&2)F+ �o�'&#&25.4/$>�%�1aD5.41�'?H�E49"#�'$
6�&#58+.@ICt58+ (~�!�%��4 �8R
"#�;�!� "2��$~�'$%<
+ "#����&0"2V�-.�!� "2��$��'&26'�'4K"2� (%�;+Z-.�'$iaD5�<%"2I,"#<
58<;"#$>�E�1<%58-."#�;�!� "2��$i�E58-9(%$�"#s>�%58+Z�'$%<
4 58��58+ (%"0$
6/�E58-9(%$%"0s>�
58+8@



�

cN�
4i�!���%4 �8R
"#�;�!� "#��$ �'?Y�;�!�E5.4K"#�'&H"0$*�E5.4 ?e�'-S58+d?W�'&0&#+o"#$>�E�`� (%5M-.�!�E5.6'�'4 ) �'?
4 58��58+ (%"0$
6r�E58-9(�$%"#s��
58+.@���+Z<
58+9-S49"2aD58<o"#$���58-S� "2��$���O,� (
5��o�!�E5.49"#�'&�"#$*�E5.49?W�'-S58+
�!4 5F6�"2I'58$ �'+7�E49"#�'$%6�&25M�;58+ (
58+.@ y "2� (�"#$�58�'-9( �'?1���
4t-S58&#&#+dG�5:-S��$%+E�E49�%-S�
�7��"258-S5.GB"#+ 5;&#"#$
58�!4��!�%�%49�8R
"#�;�!� "2��$[�'?�� (
5;�;�!�E5.49"0�'&�"#$>�E5.4 ?W�'-S58+Y�E�wGB"2� (%"0$M�
+E�D58-."2V%58<15.4 4 �'4f�E��&25.49�'$%-S5�a��'+ 58</��$1� (%5�<�"#+E� �'$%-S5�aD5.�LG�5.58$/� (
5��'49"26�"#$%�'&���58+ (
�'$%<w���
4B�!���%4 �8R
"#�;�!� "#��$P@

�j� � �N� �%�¦	
�������E�B�%�����	���]�
	
��
H�_�N	
�b��� ���

A(
5;V%4K+E�Ya��'+9"#+r?W�'41���%43+ "0����&#"2VT-.�!� "2��$F�'&26'�'49"2� (�� "#+Y� (
5i+ �%aD<�"2I�"0+ "2��$M�'?

�h�E5.�E4K�'(
58<
49�'&j��58+9(��'+/��4 58+E58$>�E58<~a>)��P(
����5.�;�'&x@������{@}A(�"#+1+9�
aP<%"2I,"#+ "2��$
+ -9(
58�;5d(%�'+3�'$�"#���D�'4 � �'$>�1�'<
I!�'$*� �!6'57��I'5.4��'� (
5.4��1�%&#� "24 58+E��&#�%� "2��$F+E���!� "#�'&
<%�!� �o+E�E4K�%-S� �
4 58+H+ �%-9(C�'+H�'$C��-S�E4 5.53�'+H"#�B�;�!�'58+�"2�58�'+E)w�E�d�8I'��"#<h"#$*�E49��<%��-|\
"#$
6C+E�T�
49"2���%+�<�"#+ -S��$>� "#$>��"2� "258+�"#$>�E�C4 5.��4 58+E58$>� �!� "2��$%+1�'?jV%58&#<%+.@7A(
5oG��v):GZ5
��5.49?Q�'49� � (
5oaT"#$%�!4 )[+ �
aP<%"2I,"#+ "#��$h58$�+ �
4 58+Y� (%�!�Y� (
5d�E5.�E49�'(
58<%49�'&b��58+9(`GB"0&#&
�'&2G��v)�+ra�5��w-S��$
?W�'49�;�'$>�Y��58+9(PO]"x@�5'O��w��58+9([GB(
5.4 5;�'&#&U58<
6'58+Y"#$[� (
5;��58+ (
58$%< �!�o� (%5t58$%<
�D��"#$>� +/�'?N�'� (
5.4i58<%6'58+o�'$%< $
�'�o"#$~� (
5M"#$>�E5.49"2�'4��'?N58<
6'58+.@
A(
5r+ "#�;��&258+E��4 5.�%4958+E58$*� �!� "#��$t?W�'4B��V%58&#<7GH"2� (%"#$7���E5.�E49�'(%58<
49�'&�-S58&0&]"#+�6�"2I'58$
a>)M� (
5;�%$%"0s>�
5/&#"#$%58�!4�?e�%$%-S� "#��$h� (��!�Y"#$>�E5.4 �D��&#�!�E58+NV%58&#<MI!�'&#�
58+�+E�D58-."2V%58<[�!�
� (
5�-S58&#&���+NI'5.4 � "#-S58+8@ g $[� (
5�-.�'+E5��'?Z�w-S��$
?W�'49�;�'$>�r��58+ (]O�� (�"#+N$%�!� �
49�'&fV%58&0<
4 5.�%4 58+E58$>� �!� "2��$`GB"#&#&UaD5;-S��$*� "0$>�
����+r�'-S4 ��+ +3-S58&#&laD���%$%<��!49"258+.OP4 58+9�%&2� "#$
67"#$:�
6�&2�'a��'&#&2)�����4 5.�%4958+E58$*� �!� "#��$P@

y 5r(%�8I'5r6'58$%5.49�'&#"��.58<w� (%5r"#����&258�;58$*� �!� "2��$d�%4958+E58$*�E58<ta>)��D(
���75.��'&x@la�)
4 58���vI,"#$
6�� (
5[4 58+E�E4K"#-S� "2��$�� (%�!�7� (
5F"#$
���%�o<%�!� �~$
5.58<%+7�E�~aD5h6�"#I'58$ ��$ �
4 5.6��%&#�!44958-S� "#&#"#$
58�!4�;58+ (C-S��$%+9"#+E� "#$
6��'?��x��� � �"!LR#�x���$� �"!LR%�x���&� �"!j-S58&#&#+8@
� IJ�!49"#5.�L)��'?�"#$%���
����58+ (%58+b-.�'$daD5B+ �
�%�D�'4 �E58<;a>);"#$>�E5.4 �D��&#�!� "#$%6�V%58&#<;I!�'&#�
58+
�E�i� (
51I'5.4 � "#-S58+��'?l� (
53�1�%&#� "24 58+E��&#�%� "2��$w�E5.�E49�'(
58<%49�'&���58+9(P@ g $t6'58$
5.49�'&{O��'$>)
"#$*�E5.49����&0�!� "2��$ �%4 �,-S58<%�
4 5F�;�v) a�5:��+E58<P@ g $ +E����5:-.�'+E58+8Or� (
5F�%4 �,-S58<%�
495
�;�8)/aD5B<
58<%��-S58<�?Q49��� � (
5��(>),+ "#-.+����,<
58&#+b�%$%<
5.49&#)�"#$%6H� (
5H+ "#�3�%&#�!� "2��$/� (%�!�
�%4 �,<%�%-S58<[� (
5;<%�!� �C+E5.�.@ g $F�'� (
5.4Y-.�'+E58+8OU�w6'58$%5.49�'&�\{���
49����+ 5/"0$*�E5.4 �D��&#�!� "#��$
�'&26'�'49"2� (%�pGH"#&#&�aD5r�!�%�%4 �'�%4K"#�!�E5'@

y 5Y-S��$%+E�E49��-S�j���
4B<%�!� �;+ �E49�%-S� �
4 5��'+�;a�"#$%�!4 )o�E4 5.5Y"#$w�/�E�'�
\L<%�vGB$w?e�'+ (,\
"2��$P@ q �!� �C?W4 ��� � (%5;"#$
���
��<%�!� �C+E5.�.OU"0$%-.&#�%<%"0$
6o6'49"0<[����"0$*� +r�'$�<:"#$>�E5.4 ?W�'-S5
����&#)>6'��$%+8O,�!495Y�'+ + "26�$%58<w�E�o-9(�"#&#<w-S58&#&#+�GH(
58$w� (
58"24j�T�!4 58$*�H"#+j+E��&#"#�.@

A(
5;+E58-S��$%<}a��'+ "0+�?Q�'41���
4Y�'&26'�'4K"2� (%� "#+Y� (
5+AcB�HC +E),+E�E58�wOf<
58+ -S4K"2aD58<
"#$}�FE��{@ Ac�DC �%+ 58+B�%4K"2�'49"2� )7s��
58�
5S\L<%49"2I'58$M+E��&#"2��'$�<h��5.496'53�'�D5.49�!� "#��$%+�E�
�%4 �vI,"#<
5Z�'�%� "#�;�'&>4 58�'&�\{� "0��5Z<%"0+E��&#�v)��'?��E49"#�'$
6�&25���58+ (
58+U?W�'4_�E5.4949�'"#$14 58$%<
5.49"0$
6
�!�%��&#"#-.�!� "#��$%+.@_AB(
5j�E5.�E49�'(
58<
4K�'&���58+ (�+ �E49�%-S� �
4 5��+E58<;"#$/���
4b?Q49�'�;5.GZ�'4 ��-.�'$
a�5�4 5.6��!4K<
58<;�'+��'$/5SR,�E58$%+ "2��$;�E���E5.�E49�'(
58<
49�'&���58+ (
58+f�'?�� (
5j�'49"26�"0$%�'&.AjcB�DC
<%�!� �;+E�E49��-S� �
4 5�?W�'4�E49"#�'$
6�&#5r��58+ (
58+.@
�,"#$%-S5M���
4t<%�!� � + �E49�%-S� �
4 5F"#+7<
5.VT$
58< 4 58-.�
49+9"2I'58&2)��'+t�~aT"#$%�!4 ) �E495.5'ON�

4 5.�%4 58+E58$>� �!� "2��$d�'?�� (%5��'4K"26�"#$%�'&T<%�!� �/-.�'$7a�5��%4 5S\L-S���;���
�E58<P@ y 5�-.�'$w�
� "#&0"��.5



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, �

� (
5d�;5.� (
��<�+1<
5.I'58&#�'��58<�"#$ AjcB�DC �E�M5��o-."258$>� &2)`+E58&258-S�/�h4 5.�%4 58+E58$>� �!� "2��$
� (%�!�;+ �!� "#+EV�58+��'$~5.4 4 �'4�aD���%$%<��'4;�F<
58+ "#4 58<~-S58&#&j-S���%$>�.@~AB(%"#+3�;�!�'58+;� (
5
?Q49�'�;5.GZ�'4 �w"#<%58�'&D?Q�'4B"0$*�E5.49�'-S� "#I'51<%"#+ ��&#�8)'@Z��"2I'58$C�;<��!� �;+E5.�B�'$%<t����&#)>6'��$%�'&
4 5.�%4 58+E58$>� �!� "2��$%+H?W�'4H� (
5/�;�!�E5.49"0�'&_"#$>�E5.4 ?e�'-S58+.O����
4��'&#6'�'49"2� (%� -S��$%+E�E49��-S� +H�'$
�!�%�%4 �vR,"#�o�!� "2��$w�'+?W��&#&2��GB+��

�}cN�
4��'&26'�'49"#� (%�p+E� �!4 � +�GB"2� (7�3a��'+E5N��58+ (d�'?U+ "�Ro�E5.�E49�'(%58<
49�/�'$%<7�'+ +E�!\
-."#�!�E58+BGB"2� (758�'-9(h��$
5�� (
51"#$*�E5.49?W�'-S5r�D��&2)�6'��$%+�� (%�!�H"#$*�E5.4K+E58-S�B"2�.@

�=A(
5H"#$%"2� "#�'&,�E5.�E4K�'(
58<
49�'&T��58+ (o"0+�V%49+ �b+ �
aP<%"2I,"#<
58<3+E�1� (%�!�b� (
5H�D��&2)>6'�!\
$%�'&_+ �
4 ?e�'-S53�;58+ (
58+B<%58+ -S49"2a�"0$
6�� (
5/�;�!�E5.49"#�'&_"#$*�E5.49?W�'-S58+N�!4 5/�!�%�%4 �vR,"2\
�;�!�E58<1GB"2� (%"0$��H-S5.4 � �'"#$Y�E��&25.49�'$%-S5'@l����58�'-K(1+9�
aP<%"2I,"#+ "2��$POS� (
5��;�!�E5.49"#�'&
"#$>�E5.4 ?e�'-S5��D��&2)�6'��$%+f&2),"#$
6����!4 � "#�'&0&2)N�'4l58$*� "24958&2)Y"#$/�N-S58&#&,�!4 5�'+ +E�,-."#�!�E58<
GB"2� (:� (
5i-S58&#& ��+r-9(%"0&#<
4 58$��f�!�%�%49�8R
"#�;�!� "2��$%+r?Q�'41� (
5o�D��&2)�6'��$%+r"#$:58�'-9(
-9(�"#&#<M-S58&#&l�!4 5�-S��$%+E�E49��-S�E58<PO��'$%<["#$>�E5.4 ?e�'-S5;�!�%�%4 �vR,"#�o�!� "2��$M5.4 4 �'49+��!4 5
-S�������%�E58<w?Q�'4B� (
5r�LG��i$%5.G -9(%"0&#<7-S58&#&#+.@

�=A(
5�;58+ (�"#+f?e�
4 � (
5.4l4 5.VT$
58</�E�Y�!�%�%49�8R
"#�;�!�E5j� (
5jV%58&0</�'?�"#$>�E5.4 58+E�.O*?Q�'4
5SR
�'����&25r<
58$�+ "2�L)d�'4�%4958+ + �
4 5'O,GB"#� (%"#$7�;+E�D58-."2V%58<7�E��&#5.49�'$%-S5'@

� �'41� (
5;-S58&0&#+r-S��$>� �'"#$%"#$
6w�;�!�E5.4K"#�'&�"#$>�E5.4 ?e�'-S58+.O_���%4r�'&26'�'49"2� (%� -S�������
�E58+
�wV%58&#<[4 5.��4 58+E58$>� �!� "2��$F?W�'4Y58�'-9(}�;�!�E5.49"#�'&{@oA(%"#+N"#+Y<
��$
5�a�)M5SR,�E49�!�D��&#�!� "#$%6
�	��
 ¤S¢lI!�'&#�
58+N?W�'4�58�'-9(`�o�!�E5.49"#�'&��!��� (
5�I'5.49� "#-S58+r�'?�� (
5��E5.�E49�'(
58<%4 ��$FGB(
5.495
� (
5t�;�!�E5.49"#�'&j<%�>58+;$%�'��5SR,"#+ �.@�� 6�(
��+E�;I!�'&#�
5w"#+��'$ 58<%�%-.�!�E58<=6��
58+9+��'?��
V%58&#<=I!�'&#�
5C�!�d�:�D��"#$>�;GB(
5.495t� (
5tV%58&0< <
��58+i$
�'�o5SR,"#+ �.@ y (
58$��;�!�E5.49"#�'&
"#$*�E5.49?W�'-S58+3�!4 5o��4 58+E58$>�.OUV�58&#<FI!�'&#�
58+r?W�'4/�t6�"2I'58$��;�!�E5.49"#�'&Z<
�h$%�'�Y5SR
"#+E�Y�!�
�'&#&l�'?j� (
5i�E5.�E49�'(
58<
4 ��$#��+YI'5.4 � "0-S58+.@ �,"#$%-S5o�E49"�\L&#"#$%58�!4r�!�%�%4 �vR,"#�o�!� "2��$:��I'5.4/�
�E5.�E49�'(
58<
4 ��$:4 58s>��"24 58+N?W���
4�V%58&#<[I!�'&#�
58+r�!�Y� (
5�I'5.4 � "#-S58+.OU5SR,�E49�wV%58&#<[I!�'&#�
58+
�!4 5F$
5.58<
58<��E�~��5.49?Q�'49��� (
5F"#$>�E5.4 �D��&#�!� "2��$P@ A(��%+d?Q�'4w��6�"2I'58$ V%58&0< �'$%<
�;�!�E5.49"#�'&xO�� (
536�(
��+E�NI!�'&#�
58+N�'$%<h� (
515SR
"#+E� "0$
6oI!�'&#�
58+N�!4 5/�%+E58<h�E�7?Q�'49� � (
5
�E49"�\L&#"#$%58�!4��!���%4 �8R
"#�;�!� "#��$7GB"2� (%"#$d� (
5Y�E5.�E49�'(
58<
4 ��$]@

AB(%"#+/"#+/"#&#&#��+E�E49�!�E58<�"#$ � "#6��
4 5t�h?Q�'4;�[V%58&0<�+9�'����&258<��vI'5.4i�[�E49"#�'$
6��%&0�!4
<
���;�'"#$M-S��$*� �'"0$%"#$
67�LG��t�;�!�E5.49"0�'&#+.@ � �'4�� (
5/V%58&0<h+ �'�;��&258<[�!�� � �'$%<����8O
�16�(%��+E�jIJ�'&0�
5��!�jI'5.49�E5SR���H"0+�$%5.58<
58<7�E��-S�������
�E5���&#"#$%58�!4��!�%��4 �8R
"#�;�!� "2��$
�'?l� (
5YV%58&0<t�vI'5.4N� (
53�E49"#�'$%6�&25'@A(
5Y�!���%4 �8R
"#�;�!� "#��$C"#+H�%+E58<h��$%&2)7?Q�'4�� (
��+E5
+ �'����&25��D��"#$>� +r� (��!�YaD58&2��$
6t�E�h� (%"#+r�o�!�E5.49"#�'&x@C�N"2I'58$}�t?e�%$%-S� "2��$`+ �'����&258<
�vI'5.4o�h���!4 � "#-.��&#�!43<%���;�'"#$POl� (
5d6�(
��+E�/I!�'&#�
57-S�������
� �!� "#��$~5SR��E49�!�D��&#�!�E58+��
?W�%$�-S� "2��$/IJ�'&0�
5B�!�b�Y����"0$*�f���
� + "0<
5�'?D� (%"#+l<
���o�'"#$P@ y (%58$�� (
5V%58&0<;�!�%�%4 �vR>\
"#�;�!� "2��$/5.4 49�'4�?Q�'4b� (
5B-S58&#&%"0+l-S�������
�E58<PO>� (
5+E5.���!4K�!�E5BV%58&#</495.�%4 58+E58$>� �!� "2��$%+.O
a��%"#&2�1�%+ "#$
6h� (
58+E576�(
��+E�/I!�'&#�
58+.OZ�!4 5w�%+E58<}�E�:-.�'&#-.�%&#�!�E5w�'$�5.4 4 �'4�?W�'4/58�'-9(
<%"#+E� "#$�-S�r�;�!�E5.49"#�'&Z"#$F� (
5d-S58&#&x@wA(
5o<%58-S�����D��+ "2� "2��$F��4 ��-S58+9+Y�'?j�M-S58&#&l� (%�!�
-S��$*� �'"#$�+�1��&2� "2��&25N�;�!�E5.49"0�'&#+-S��$%+ "0+E� +j�'?U� (
58+E5Y+E�E5.�T+��

�:A(
5H+ "26�$
58<�<%"0+E� �'$%-S5I!�'&#�
58+Z�'$%<�6�(
��+E�ZIJ�'&0�
58+l?W�'4b� (
5B$%5.G I'5.4 �E5SRi�!4 5
-S�������%�E58<7GB(
58$7� (
5NI'5.4 �E5SRt"#+�-S4 58�!�E58<h<%�
49"#$%61��+E��&0"2�b�'4B+9�
aP<%"2I,"#+ "2��$



�

Extrapolated
Ghost Value

Material Interface

Sampled function
over a triangle

V0

V1

V2

4 oÍe4yz\¥V���6 � é���Ã2Ä>¼v¾��i¿4ÌÊÈt¸	�iÄqÁ§ºtÈt¾b¿4¾mÉÎÄ>½

�'�D5.49�!� "2��$P@FA(�"#+Y"#+/<
��$%5ia�):5SR
�'�;"#$%"#$%6t� (
��+E5w-S58&#&#+1� (%�!��+ (%�!495i� (
5
58<
6'5raD58"#$%6/+ ��&#"2�.@

�=A(
51"#$*�E5.49?W�'-S514 5.�%4 58+E58$>� �!� "2��$%+8O�"x@�5'@2O��E4K"#�'$
6�&25Y�;58+ (
58+.O��!4951�'+ +E�,-."#�!�E58<
GB"2� (h� (
5�-9(�"#&#<C-S58&0&#+.OD�'$%<M� (
53�!���%4 �8R
"#�;�!� "0$
6i495.�%4 58+E58$>� �!� "2��$%+��'?b"#$
\
�E5.4 ?e�'-S58+H�'$�<w� (
58"24�'+ + ��-."#�!�E58<C5.4 4 �'49+B�!4 5r-S�������
�E58<]@
�=A(
5jV�58&#</5.4 4 �'4l?W�'4�58�'-9(o�'?D� (
5�;�!�E5.49"#�'&0+�"#+l-S�������%�E58<PO*�'$%</� (
5H�;�JR>\

"#�3�%� I!�'&#�
5��'?T� (%58+E5j5.4 4 �'49+l"0+l<
5.V�$
58</�'+l� (
5j��I'5.49�'&#&
5.494 �'4b�'+ +E�,-."#�!�E58<
GB"2� (w�o-S58&#&]-S��$>� �'"#$%"#$
6;�3�%&2� "#��&25N�;�!�E5.49"#�'&#+8@


B� ���f�B�U	
�b� � ��� �%�¦	
��>���E�B�
�������	
�	� ���}�Z	%�
���3�%&2� "#4 58+E��&#�
� "#��$N?Q49�'�;5.GZ�'4 �N?W�'4U�!���%4 �8R
"#�;�!� "0$
6$>����5.49"#-.�'&#&#)H+ "#�3�%&#�!�E58<

<%�!� �w$
5.58<%+N�E�waD5��74 �'a��%+ ���'$%<[5SR,�E58$%+ "#a�&25'@1AB(
5/?Q49�'�;5.GZ�'4 �M�1��+E�Na�5�-.�J\
���!a�&25r�'?Z+ �
�%�D�'4 � "#$%6�� (
5YGB"0<
5Y49�'$%6'5Y�'?��D��+ + "#a�&25r"#$
�T�
�+E�E49�%-S� �%4 58+H��+E58<h"0$
� (
5o+ "#�3�%&#�!� "#��$%+��'$%<F� (
5oGB"#<
5/49�'$
6'5o�'?����%�E���
�Y<%�!� �t6'58$
5.49�!�E58<}a>)[� (
58+E5
+ "#�3�%&#�!� "2��$%+8@7AB(
5o?W��&#&2��GB"#$
6w�%49�'��5.49� "258+Y�'$%<`�'�D5.49�!� "2��$%+3�!4 5i<%58+ "249�!a�&#5�?Q�'4
+ �%-9(C��?Q4K�'��5.GZ�'49� �

������������������� �!�"�����!��#�� ���%$��'&(�)�+*,�����'-%�)�!�.-%#/$�0213�)�����4- @YA(
5��!a�"#&0"2�L)
�E�ws>��"#- �,&2)w���vI'5/aD5.�LG�5.58$[<%"65D5.4 58$>�H&25.I'58&#+H�'?b<
5.� �'"0&_�'&#&#�vGB+��i��+E5.4B�E�
+E58&258-S�1�w<
58+ "24 58<F�!���%4 �8R
"#�;�!� "#��$F�!��GB(%"#-K([�E�t�D5.4 ?Q�'4K� �w-.�'&#-.�%&#�!� "2��$
�W?W�'4H�/I,"#+ �%�'&#" �8�!� "2��$w�!�%��&#"0-.�!� "2��$ !K@

�879���:�%���dkZm;���:��$!�<&	$!=3��13#'@ ���E49"0-S�5.4 4 �'4Ha�����$%<%+��%4 5.I'58$>�H+9�;�'&#&P)'5.�
"#���D�'4 � �'$>�Y?W58�!� �
4 58+3?W4 ��� aD58"#$
6C�vI'5.49�!6'58<=�'4�+ �����'� (
58<}���
�1a�):� (
5
�!�%�%49�8R
"#�;�!� "2��$w��4 ��-S58+9+.@



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, �

��� $ � ��- ����1 � 1 ������� �����"��#�� �:�
	 � ��� �����,��� 1 -%$ � ��- �)�:�:$�� � $���
��= ��� ���%$!� #'@ ^]�,-.�'&��58+ ( 4 5.V�$
58��58$>�;�'&#&2��GB+�� (
5w495.�%4 58+E58$>� �!� "2��$=�E�
aD5r4 5.V�$%58<w��$%&2)w"#$w� (%51�!4 58�'+H�'?�"#$>�E5.4 58+E�.@jA(
5r5.494 �'4�-.�'&0-.�%&#�!� "2��$%+?Q�'4
<%�!� �'+E5.� +Z-S��$%+ "#+ � "#$
6N�'?T�;"0&#&#"2��$%+_�'4la�"#&0&#"2��$%+��'?�-S58&#&0+l+ (
���%&#</$
�'��"0$*I'��&2I'5
�;&#�!496'5r�'�����%$>��'?f�'49"26�"#$%�'&D<%�!� �,@

���<� � $���� $ 1 � ���4����1����	�����.�����"��#�� �����(��#'@Z�����;���
� �!� "2��$%�'&P+9"#�1�
\
&#�!� "2��$�+Z�!4 5�<
��$
5���$i�3&#�!4 6'5HIJ�!4K"25.�L);�'?_��58+ (d+E�E49�%-S� �
4958+.@ g $o�'49<
5.4�?Q�'4
��?W49�'��5.G��'4 �7�E�oaD5r�%+E5.?e�%&P"2�H+ (
���%&#<7aD5�58�'+ "0&2)d�'<��!�%� �!a�&25r�E�i�;a%4 ���'<
-.&#�'+ +�'?f"0$
���
����58+ (
58+8@

�������3-4�%� � � �:��� �:�)#�������� ���%$!� $�0�	3�.-%1 ��� 1���$���� � �����:�%��- 1�� #�� $!����� 
� =3� �:� ��#'@ q "#+9-S��$*� "#$��%"2� "#58+��!4 5;I'5.4 )F"#���D�'4 � �'$>�r"#$F+ -."#58$*� "2VT-�<%�!� �'+E5.� +
�'$%<�I'5.49)3�'?W�E58$d$
5.58<��E�YaD5j�%4958+E5.4 I'58<;GH(
58$�� (
5B<��!� �'+E5.� +Z�!495B�!�%�%4 �vR>\
"#�;�!�E58<]@N� �1��&2� "24 58+E��&0�
� "2��$w?W49�'��5.G��'4 �C+ (%���%&#<M+ �
�%�D�'4 �� (%535SR,��&#"0-."2�
4 5.�%4958+E58$*� �!� "#��$t�'$%<t�!�%��4 �8R
"#�;�!� "2��$t�'?_� (
58+ 5Y<%"#+ -S��$>� "#$��%"2� "258+8@

c��
4t�1��&2� "24 58+E��&0�
� "2��$ 4 58-.�
49+ "#I'5F�E5.�E49�'(
58<
49�'&r?Q49�'�;5.GZ�'4 � + �!� "#+ V%58+w� (
58+E5
<
58+ "26�$F-S49"#�E5.49"#�,@oA_5.�E49�'(
58<
4K�'&b-S58&#&#+Y�'&#&2�vG �%+��E�C�%+ 5o&#"#$
58�!4�aT�'+ "#+N?e�%$%-S� "2��$%+
�E�1�!�%�%49�8R
"#�;�!�E5B� (%5H�;�!�E5.49"0�'&�"#$>�E5.4 ?e�'-S58+Z�'$%<o� (
5H<%5.��58$�<
58$*�lV�58&#<�I!�!49"#�!a�&258+
"#$ �~-S58&#&{@ � 4 5.�%4958+E58$*� �!� "#��$ �'?Y� (
5[�'49"26�"0$%�'&B<%�!� �=-.�'$ aD5[-S�������
�E58< "#$
�~�%4 5S\{�%4 �,-S58+ + "0$
6�+ �E5.�]O��'$%< GZ5:-.�'$ �
� "#&#"��.5[��5.� (
�,<%+w<
5.I'58&#�'��58< ?W�'4t� (
5
AjcB�DC +E),+E�E58� �FE��l�E�75��o-."258$>� &2)h+E58&#58-S�N�d4 5.��4 58+E58$>� �!� "2��$M� (%�!��+ �!� "#+EV%58+N�'$
5.4 4 �'4�aD���%$%<i�'4�3<%58+ "24 58<d-S58&#&D-S���%$>�.@bA(%"#+��;�!�'58+j� (%5�?W49�'��5.G��'4 �d"#<
58�'&T?Q�'4
"#$*�E5.4K�'-S� "2I'5t<%"#+E�T&#�8)'@$���E49"#-S��kZm 5.4 49�'4�a�����$%<%+/�!4 5t"#$%-S�'49���'4K�!�E58<�"0$*�E�F� (
5
4 5.V�$
58��58$>�j�%4 �,-S58+ +.@

AB(
5B?W49�'��5.G��'4 �;+ �
�����'49� +lIJ�!4K"2���%+b"0$
���
����58+9(
58+ba�)�4 58+ �'�;��&#"#$
6�� (%58� �!�
� (
5rI'5.4 � "#-S58+B�'?_� (%5r�E5.�E49�'(
58<
4K�'&���58+ (]@�A(
5�4 58+ �'�;��&#"#$
6/5.4 49�'4�'?f� (
5r�E5.�E49�J\
(
58<
49�'&���58+ (7"#+��/�%+E5.4j+E�D58-."2V%58<iIJ�!4K"#�!a�&25'@lA(
5�4 58+ �'�;��&258<d��58+ (7-.�'$7aD5H4 5S\
V�$
58<i�E�/�!���%4 �8R
"#�;�!�E5�� (
5��%$%<%5.49&2),"#$
6�V%58&#<i�E�/GB"2� (%"0$o�/+E�D58-."2V%58<o�E��&25.49�'$%-S5
�'4H�%$>� "#&D� (
53��58+ (t-S��$>� �'"#$%+��;+E�D58-."2V�-�$��%�1aD5.4�'?f�E5.�E49�'(
58<
49�,@jA(%5r4 58+ �'�/\
��&258<[V%58&#<F"0+��t&#"#$
58�!4r�!���%4 �8R
"#�;�!� "#��$[�'?Z� (
5i"#$
���
��V%58&#<]@;A(
5�aD���%$%<%�!4K"258+
�'?]� (
5N"#$
���
�Z��58+ (d�!4 5H495.�%4 58+E58$>�E58<7"#$;� (
5N+ �'��5N�;�'$%$%5.4��'+�� (
5N+ �
4 ?e�'-S58+��'?
<%"#+ -S��$>� "#$��%"2�L)'@fA(
5jI'��&0�%��5j�'?P+E���'-S5���%� + "#<
5j�'?D� (
5��58+9(�aD���%$%<%�!4 )3"#+l-S��$,\
+ "#<
5.4 58<7�'+��+ 5.���!49�!�E5Y�;�!�E5.4K"#�'&DGB"2� (w-S��$%+ � �'$*�V�58&#<7IJ�'&0�
58+.@lA(%"#+�4 5.6�"#��$w�'?
£S¡"!�¢$#j+E���'-S5"#+U58�'+E)/�E��5.I!�'&#�%�!�E5�'$%<��!���%4 �8R
"#�;�!�E5 �>$
��6�(
��+E�lI!�'&#�
58+f�'$%<�$
�
V%58&#<;�!�%��4 �8R
"#�;�!� "2��$�+�$
5.58<i�E�YaD5B-S�������%�E58<P@lA(%"#+��'&0&2�vGB+Z�Y$
��$
\{4 58-S� "#&#"#$%58�!4
"#$
���
�Z��58+ (d�E�/a�5�58�1a�58<%58<d"0$*�E�3� (
5�&#�!4 6'5.4�4 58-S� "#&0"#$
58�!4���58+ (d6'58$
5.49�!�E58<7a�)
� (
5r4 5.V�$%58��58$*�B�'?U� (%5r�E5.�E49�'(
58<
4K�'&]6'49"#<]@ q "#+ -S��$>� "#$>��"2� "258+�!4 51+ �
�%�D�'4 �E58<w�!�
� (
5�-S58&#&P&25.I'58&P�'&#&2��GB"#$
6/&2�,-.�'&D4 5.V�$
58�;58$*���'?U� (
5N4 5.�%4 58+E58$>� �!� "2��$%+�'?_+ �
49?W�'-S58+
�'?_<%"#+9-S��$*� "#$��%"2� );"#$i6'5.����5.�E49"#-.�'&#&#)i-S������&#5SRd�!4 58�'+.@�AB(
5�-S��$*I'5.4 6'58$�-S5r�'?�� (
5
�!�%�%4 �vR,"#�o�!� "2��$h<%5.��58$�<%+H�%����$h� (
5/-S������&25SR
"2� )t�'?b� (
5�"#$%���
�V%58&0<h�'$%<M� (
5
-S������&25SR
"2�L)d�'?U� (
5Y"#$
�T�
���;58+ (P@



�

A(
5�?Q4K�'��5.GZ�'49�3(%�'+l+ 5.I'5.49�'&%�'<
I!�'$*� �!6'58+Z�vI'5.4Z�'� (
5.4b�3�%&2� "24958+E��&#�
� "2��$3+E���J\
� "#�'&1<��!� ��+ �E49�%-S� �
4 58+M+ �%-K(n�'+F�'$n�,-S�E4 5.5'@ A(
5}4 5.V�$
58��58$>�[��5.� (
�,< 58$,\
+ �
4 58+o� (%�!�i� (%5h�E5.�E49�'(%58<
49�'&���58+ ( GH"#&#&�'&2G��8),+daD5t?Q495.5C�'?Y-S49�'-9��+7�'$%<����
����¢L£.�9¤8£  v¢e� 
 �%¤K@hAB(%"#+Y�o�!�'58+3"#�Y58�'+E)F�E�M6��%�!49�'$>�E5.57� (%�!�1495.�%4 58+E58$>� �!� "2��$%+1�'?
V%58&#<%+f�'$%<�+ �%4 ?W�'-S58+f�'?D<%"#+9-S��$*� "#$��%"2� )Y�!4 5-S��$>� "#$��
���%+l�'-S4 ��+ +Z-S58&#&�aD���%$%<%�!49"#58+.@

cN�
4j4 58+ �'�;��&#"#$
6��'$%<t5.4 4 �'4BaD���%$�<%"#$
6/�'&26'�'49"2� (��;+�4 58s��%"24 5�� (%�!�H�'$t�'49"26�"2\
$%�'&><��!� ��+ 5.�f�'&0&2�vG�� (
5�5SR��E49�'-S� "#��$/�'?%� (
5�IJ�'&0�
58+��'?�� (
5�V%58&#<rI!�!49"#�!aT&258+_�!�l�'$>)
����"0$*�Y�'$�<PO_?W�'41�C6�"2I'58$}V%58&#<PO_� (
5i�;�JR
"#�3�%� <�"65�5.4958$%-S5;aD5.�LG�5.58$�� (
5;4 5.�
\
4 58+E58$>� �!� "2��$:��I'5.41��$
5o�'?����%4Y-S58&#&#+r�'$�<F� (
5;4 5.��4 58+E58$>� �!� "2��$`"#$[� (%5;�'49"26�"#$��'&
<%�!� �'+E5.�B��I'5.4B� (
51+ �'��5rI'��&#����5'@

��� � �f�,�_	����b�������,�_		�|���D���
� �;�!�E5.4K"#�'&�"#$>�E5.4 ?e�'-S5o<
5.V�$
58+r� (
5�aD���%$%<%�!4 )haD5.�LG�5.58$:�LG��h<�"#+E� "#$%-S���;�J\

�E5.49"#�'&#+.@ � "26��
495��/+9(
�vGB+B�'$75SR,�'���T&25N�'?_� GZ�;�E4K"#�'$
6�&258+�-S4 ��+ + 58<wa>)d�'$t+ "#$%6�&25
"#$*�E5.49?W�'-S5$�e+ �����'� ( -.�
4 I'5 !K@ A(%"#+i"#$>�E5.4 ?W�'-S5[+E�D58-."2V%58+iGB(
5.495C� (
5[<%"65D5.4 58$>�
�;�!�E5.49"#�'&#+5SR,"#+ �jGB"2� (%"#$7�;-S58&0&x@ � "258&#<74 5.��4 58+E58$>� �!� "2��$%+B�'-S49��+ +B�;�o�!�E5.49"#�'&]"#$
\
�E5.4 ?W�'-S5N�!4 5��'?Q�E58$d<%"#+9-S��$*� "#$��
���%+8@UA(��%+.O��'$i"0$*�E5.4 ?e�'-S5N-.�'$d"0$*�E4 �,<%�%-S5H�Y&#�!4 6'5
�'�����%$>��'?_5.494 �'4�E�;-S58&#&#+� (%�!�-S4 ��+ +H"2�.@ g $�+E�E58�'<w�'?U4 5.V�$%"#$%6/�'$C�!�%�%4 �vR,"#�o�J\
� "2��$w+ �
a�+ � �'$*� "#�'&0&2);"#$d� (
5r$
58"26�(>aD�'49(
����<i�'?_�'$C"#$*�E5.49?W�'-S5'O
� (
5r<�"#+ -S��$>� "#$>��"2�L)
"#$:� (
5iV%58&#<}"#+raD5.�E�E5.434 5.�%4 58+E58$>�E58<�a>)F5SR,��&#"0-."2� &2)C495.�%4 58+E58$>� "#$
6h� (
5i+ �%4 ?W�'-S5
�'?�<%"#+ -S��$>� "#$��%"2�L)7"#$w58�'-K([-S58&#&x@BcN$%-S51� (
51<%"0+ -S��$*� "0$>�%"#�L)7"#+4 5.��4 58+E58$>�E58<PO�� GZ�
+E5.���!49�!�E5r?e�%$%-S� "#��$%+j�!4 5Y�%+ 58<w�E�o<
58+ -S4K"2aD5H� (
51<
5.�D58$%<
58$>��V�58&#<7IJ�!4K"#�!a�&258+���$
58"2� (
5.4H+9"#<
5��'?f� (
51<�"#+ -S��$>� "#$>��"2�L)'@�
Z)w495.�%4 58+E58$>� "#$
6;� (%5Y+ �
4 ?e�'-S5r�'?�<%"0+ -S��$*� "2\
$>�%"#�L)�5SR
�'-S� &2)'O'���
4f+ "#����&0"2V�-.�!� "2��$��'&26'�'4K"2� (%� <%�>58+U$
�'�_$%5.58<Y�E��4 5.V�$
5Z4 5.6�"2��$%+
"#$7� (
5Y+E�T�!� "#�'&P<
���;�'"#$7GH"2� (w�;&#�!4 6'51$>�%�1aD5.4j�'?_�E5.�E4K�'(
58<
49�,@

���E� ��B�,	
�����%����� �b���������N	
���� � �f�
�����
g $~� (
5t-.&0�'+ +/�'?�"0$
���
�/<%�!� �'+E5.� +oGB"2� (�GB(%"#-K(~GZ5t�!495wGZ�'4 �,"#$
6
O��;�!�E5.49"#�'&

"#$*�E5.49?W�'-S58+7�!4 5M4 5.�%4 58+ 58$*�E58< �'+d�E49"#�'$
6�&#5h��58+ (%58+.@ g $�� (%5M-.�'+E5M� (%�!�7� (
58+E5
�E49"#�'$
6�&25���58+ (
58+��!4 5�$
�'���,$
�vGB$]O>� (
5.)d�!4 5�5SR��E49�'-S�E58<t?Q4 ��� I'��&#����5B?W49�'-S� "2��$
<%�!� �7a>)M�w�;�!�E5.49"#�'&f"#$>�E5.4 ?e�'-S5�4 58-S��$%+E�E4K�%-S� "2��$[�E58-9(�$%"#s��
5'O]+E5.5C�����{@ �,�%-9([�'$
"#$*�E5.49?W�'-S5i4 58-S��$%+E�E49��-S� "2��$F�E58-9(�$%"#s��
5;�%4 �,<%�%-S58+Y�t+E5.�Y�'?j-S49�'-9�*\{?W4 5.5d�E49"#�'$
6�&#5
��58+ (
58+Z�'$%<;$
�'49�o�'&
I'58-S�E�'4j"#$
?W�'49�;�!� "2��$/� (%�!��-.�'$oaD5�%+ 58<��E�1<
5.�E5.4K�;"#$
5j��$
GB(%"#-K(w+ "#<
5��'$%<t"0$7GB(%"#-K(w�;�!�E5.49"#�'&]�;����"0$*�j&#"258+8@

y "2� (�"#$`��$%5w�'?H���
4o�E5.�E49�'(
58<
49�,O��'$ �!�%�%49�8R
"#�;�!�E5t�;�!�E5.49"0�'&j"#$*�E5.49?W�'-S5t"#+
4 5.�%4 58+E58$>�E58<`�'+1� (
5 �.5.4 �h+E5.�1�'?�C+ "#6�$
58<:<%"#+ � �'$%-S5;?e�%$%-S� "2��$P@7Xb�'-K(`I'5.49�E5SR
�'?��;�E5.�E49�'(
58<%4 ��$C"#+H�'+ + "26�$%58<C�o+9"26�$
58<t<%"0+E� �'$%-S5rI!�'&#�
5r?W�'4�58�'-9(h�'?l� (
51�;�J\
�E5.49"#�'&l"#$>�E5.4 ?e�'-S58+�"#$[� (
5/�E5.�E49�'(
58<
49��$P@3AB(
5�+ "26�$
58<[<%"#+ � �'$%-S5/?Q4 ��� �7I'5.49�E5SR
� �E�d�'$["#$>�E5.4 ?e�'-S53�;58+ ( �1"#+H<%5.�E5.49�;"#$
58<Ca>)wV�49+E�V�$�<%"#$
6;�i�E49"#�'$
6�&#51��58+ (
I'5.4 �E5SR ��� "0$F� (
5;�E49"0�'$
6�&25;��58+ (`<
58+ -S49"2aT"#$
6 �/� (%�!�1(��'+r�;"#$%"0�;�'&l<%"#+E� �'$�-S5
�E� � @�A(
5r+ "#6�$w�'?_� (%5Y<%"#+E� �'$�-S5r"#+<
5.�E5.49�o"#$
58<7a�)7-S��$�+ "#<
5.49"0$
61� (%5Y$
�'49�;�'&



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, �

4 oÍe4yz\¥V�� 6 ëR»mÈ2¸ ¿>½2Å|¿4º2ºt»mÄ�ÚTÉÎÁr¿4¾m¸�ÅÐÉÎ½0¾m¸Y»¥Æu¿>Çf¸l¼lÒ

I'58-S�E�'4�� � �!� ��� @ g ?�� � �D��"#$*� +Y�E�vG��!49<%+ � O�� (
58$ � "#+1-S��$%+ "#<%5.4 58<:�E�MaD5
��$C� (
5 ! 
 ¤|�W¢e���!£/¤K�x�*£H�'?�� (
53"#$>�E5.4 ?W�'-S5 �P�'� (%5.4 GB"#+E51"2�H"#+�-S��$%+ "0<
5.4 58<t�E�daD5Y��$
� (
5 ��£ � �'¢e���!£�¤K�x�*£b�'?P� (
5H"#$>�E5.4 ?e�'-S5'@�A(
5B-S���;��&25SR
"2�L)��'?P� (%"0+�-S�������
� �!� "#��$i"#+
�%4 �'�D�'4 � "2��$%�'&>�E��� (
5-S�����T&25SR,"#�L)Y�'?�� (
5�;�!�E5.4K"#�'&
"#$>�E5.4 ?W�'-S58+fGH"2� (%"#$3�N���!4 � "#-|\
�%&#�!4��E5.�E49�'(
58<
49�,@ g $d6'58$
5.49�'&D�/-S���!49+E5r-S58&0&�"0$o� (
5���58+9(iGH"#&#&�-S��$>� �'"#$w�/&#�!4 6'5
$>�%�1aD5.4Y�'?B"0$*�E5.4 ?e�'-S5d����&#)>6'��$%+8OU�'$%<��hV�$
5i-S58&0&Z"#$`� (
57��58+ (}GB"#&#&�-S��$>� �'"#$
�M+9�;�'&#&b$��%�1aD5.41�'?�"#$*�E5.49?W�'-S57�D��&2)�6'��$%+.@FA(
57+ "26�$
58<�<%"#+ � �'$%-S5iI!�'&#�
58+/�!4 5
-S�������
�E58<h�'+B� (
51��58+ (C"0++ �
aP<%"2I,"#<
58<]@ y (
58$h�o$
5.GnI'5.4 �E5SRC"#+H"#$*�E49��<%��-S58<
I�"#�N� (%5��58+ (/4 5.V�$%58��58$*�.O>� (
5-S�������%� �!� "2��$��'?�� (
5B+ "26�$%58<�<%"#+E� �'$%-S5j?W�'4l� (%�!�
I'5.4 �E5SRM��$�&2)C$
5.58<%+N�E�t&#�>�'�M�!��� (
5;"#$>�E5.4 ?W�'-S58+N� (��!��5SR,"#+ �N"0$h� (%53�E5.�E4K�'(
58<
49�
�!4 ���%$%<i� (
5N+E��&#"2�b58<
6'5'@ g ?P� (
��+E5N�E5.�E49�'(
58<
4K�1<
�/$
�'�j-S��$>� �'"#$7�'$*)o"0$*�E5.4 ?e�'-S58+.O
$
�;+ "26�$
58<w<�"#+E� �'$%-S5�I!�'&#�
5r$
5.58<�+j�E�;aD5r-S�������
�E58<]@

g $ � "26��%4 5 ��OT� (
5Y�E49�%51�;�!�E5.49"0�'&�"#$>�E5.4 ?e�'-S51"#+B6�"2I'58$Ca�)7� (
51+9���>�'� (M-.�
4 I'5
�'$%<C"2� +��!�%�%49�8R
"#�;�!� "2��$h"#+6�"2I'58$Ma�)w� (
5Y�T"258-S5.GB"#+E51&#"#$
58�!4�-.�
4 I'5'@HAB(
5Y�;"#$
\
"#�1��� <�"#+E� �'$%-S58+�?W4 ��� � (%5wI'5.4 � "#-S58+;�'?�� (
5w�E49"0�'$
6�&258+/�E�:� (
5t"0$*�E5.4 ?e�'-S5C�!4 5
+ (
�vGH$h�'+N<
�'�E�E58<[&#"#$%58+.@BA(
53<%"#+E� �'$�-S58+B?W�'4NI'5.4 � "#-S58+���$M��$
53+9"#<
5r�'?�� (%53"#$
\
�E5.4 ?W�'-S5��e+ �v)'O��!aD�vI'53� (
53"#$*�E5.49?W�'-S5 !�!4 51�'+ +9"26�$
58<t�D��+ "#� "2I'5rI!�'&#�
58+B�'$�<t� (
��+E5
��$}� (%5i�'� (
5.4;+9"#<
5i�!4957�'+9+ "26�$
58<~$
5.6��!� "2I'57I!�'&#�
58+.@FA(%58+E5d+9"26�$
58<�<%"#+E� �'$%-S5
IJ�'&#�%58+Z�!��� (
5BI'5.49� "#-S58+�<
5.�E5.49�;"#$%5H&#"#$%58�!4b?e�%$%-S� "2��$%+Z"#$;58�'-K(d�'?]� (
5��E49"#�'$
6�&258+8O
�'$%<d� (
5r�!�%�%4 �vR,"0�;�!�E58<w"#$>�E5.4 ?W�'-S5NGB"0&#&�aD5N� (
5 �.5.4 �;+E5.�j�'?_� (
58+E5r&#"0$
58�!4�?W�%$�-|\
� "2��$%+.@ 
�58-.�'�%+E5�� (
5���58+9(M"0+�-S��$%?Q�'49�o�'$*�.OP� (
5�&#"0$
58�!4H?e�%$%-S� "#��$%+H"0$C� (
5/� GZ�
�E49"#�'$
6�&258+bGB"#&#&
�!6'495.5���$i� (
58"24�-S���;����$7+ "#<%5'O>�'$%<o� (
5 �.5.4 �/+E5.��"#+b-S��$>� "#$��
���%+
�'-S4 ��+ +� (%5�a�����$%<%�!4 )'@lA(
5r+9"2� �%�!� "2��$t"0$7� (
4 5.5r<%"#�;58$%+ "2��$%+�"#+j�'$��'&2�'6'���%+.@

AB(
5;+ "26�$
58<F<�"#+E� �'$%-S5/?e�%$%-S� "2��$F"#+��'+9+ �%��58<[�E�tI!�!4 )M&#"#$
58�!49&#)C"#$M� (
5o-S58&#&{O
"x@�5'@2O��[�E5.�E4K�'(
58<
4 ��$P@ A(
5w-S�>5��i-."258$*� +o?Q�'4o� (
5C&#"#$%58�!43?e�%$%-S� "#��$=<
5.V�$%"#$%6[�
a�����$%<%�!4 )r495.�%4 58+E58$>� �!� "2��$��!4 5?W���%$%<3a�)3+ ��&2I�"0$
6��r�!R��r+E),+E�E58� �'?�58s��%�!� "2��$%+.O
-S��$%+ "#<
5.4K"#$
6d� (
5/4 58s>��"24 58��58$>�N� (%�!�r� (
5;+ "#6�$
58<[<%"#+E� �'$%-S5/?e�%$%-S� "2��$[��I'5.4Y� (
5



ï��

v0
v1

v2

v3

N

4 oÍe>yz\vV�ª 6 ëE¸f¾¥»b¿4Ã2¸�Å0»mÄq½ ¼¥Ã2Ä�À`ÉÎ½2Ë¯¼¥ÉÎËq½t¸�Å ÅtÉÎ¼v¾b¿>½tÇl¸QØ>¿>ÌÎÈt¸l¼W¿4½ÑÅ�¾mÃ2¸¬ÇlÄ4»¥»m¸l¼¥º6Äq½2ÅtÉÎ½2Ë¯Ô6ÄqÈt½ÑÅTÏ
¿D»¥Ö=¿4º2ºT»mÄDÚTÉÎÁr¿4¾mÉÎÄ>½®Ò

�E5.�E49�'(
58<
4 ��$w�3�%+E�"0$*�E5.4 �D��&#�!�E5N� (
5�+ "#6�$
58<7<%"#+E� �'$%-S5NI!�'&#�
58+j�!�j� (
5�?W���
4jI'5.4E\
� "#-S58+.@

A(
57� (
4 5.5S\L<%"0��58$%+ "2��$��'&Z5SR
�'����&#5t"#$ � "26��
4 5w�`+9(
�vGB+o�F�E5.�E49�'(
58<
49��$PO��
�;�!�E5.49"#�'&f"#$>�E5.4 ?e�'-S53�!�%��4 �8R
"#�;�!� "2��$]O��'$%<M� (
5/+ "26�$%58<h<%"0+E� �'$%-S53IJ�'&#�%58+�< � ?Q�'4
58�'-9(wI'5.4 �E5SR�� � @�A(%5��!�%��4 �8R
"#�;�!� "2��$d"#+�+ (
��GB$d�'+j�1�T&#�'$
5N-.�
�E� "#$
63� (
4 ���
6�(
� (
5r�E5.�E49�'(
58<%4 ��$P@bA(%5r$
�'49�;�'&DI'58-S�E�'4�� "#$%<%"#-.�!�E58+�� (%5r�D��+ "2� "2I'5�+ "#<%5��'?f� (
5
�;�!�E5.49"#�'&�a�����$%<%�!4 )7�!�%�%4 �vR,"0�;�!� "2��$P@jA(��%+.OT� (
51<%"0+E� �'$%-S5r�E��� � "#+�D��+ "2� "#I'5
�'$%<w� (
5r<%"0+E� �'$%-S58+j?W�'4 � �8O � �!O��'$�< �����!4 51$
5.6��!� "2I'5'@

y 5r$
�'�E5r� (%�!��/I'5.4 �E5SRw(%�'+�!��;��+E�j��$
5r+ "26�$%58<d<�"#+E� �'$%-S5�I!�'&#�
5N?W�'4j58�'-9(
"#$*�E5.49?W�'-S5'@FA(%"0+r58$%+ �%4 58+Y� (��!�1� (
57"#$>�E5.4 ?e�'-S5d495.�%4 58+E58$>� �!� "2��$~"#+3-S��$*� "#$��
���%+
�'-S4 ��+ +�-S58&#&_aD���%$%<%�!49"#58+.@ g ?b�7-S58&#&_<%�>58+N$
�'�N-S��$*� �'"0$M�d���!49� "#-.�%&#�!4�"#$*�E5.49?W�'-S5'O
� (
53+9"26�$
58<C<�"#+E� �'$%-S53IJ�'&0�
5Y?W�'4H� (��!�N"0$*�E5.4 ?e�'-S5/"#+H�;58�'$%"#$
6�&258+9+?W�'4H� (%�!��-S58&#&{@
�N"2I'58$[�o�D��"#$>��� "0$h�'$["#$>�E5.4 ?e�'-S53�D��&2)�6'��$M�'$%<h"#� +��'+9+E��-."0�!�E58<F�!�%�%4 �vR,"#�o�J\
� "2��$ 
��JO*� (
5H5.4 4 �'4Z�'+9+E��-."0�!�E58<;GB"2� (	�n"#+�� (
5H�!a�+ ��&#�
�E5I!�'&#�
5�'?D� (
5�<%"#+E� �'$�-S5
a�5.� GZ5.58$
� �'$�< 
��J@YA(%53�;�!�E5.4K"#�'&f"#$*�E5.49?W�'-S5��!�%�%49�8R
"#�;�!� "2��$M5.4 4 �'4��'+ + ��-."�\
�!�E58<[GB"2� ([�7-S58&#&f"#+�� (
5��;�JR,"0�1�%� �'?b� (%58+E5�<%"#+E� �'$%-S58+8O]-S��$%+ "#<
5.4K"#$
6o�'&#&U� (
5
"#$*�E5.49?W�'-S58+BGB"2� (%"#$d� (
5r-S58&0&x@

�j�  � ���D�����%�E��H��� � �d���f�¦� � ���N	
����U���,�f�
����� �
��58&#&#+�� (%�!�Y-S��$>� �'"#$:�o�!�E5.49"#�'&�"#$>�E5.4 ?e�'-S58+��L)���"#-.�'&0&2)h�'&#+ �t(%�8I'5o<�"#+ -S��$>� "#$>�
\

"2� "258+j"#$7� (
5YV%58&#<%+j<
5.VT$
58<7�vI'5.4�� (
58�w@ � �'4H5SR,�'�;��&25'O%� (
5r<%58$%+ "2� )iV%58&0<7�vI'5.4
��-S58&#&D� (%�!�-S��$>� �'"#$%+�aD�'� (w+E�E5.58&]�'$%<w$�"#- �'58&P"#+j<�"#+ -S��$>� "#$>�%���%+b5SR
�'-S� &2)7GB(
5.495



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, ïAï

� (
5t�LG��~�;�!�E5.49"#�'&#+i��5.5.�.@ g $�� (
58+E5M+ "2� �%�!� "2��$�+.O�"#�o"#+�aD5.�E�E5.4d�E�`4 5.�%4958+E58$*�
� (
5t<
58$%+ "#�L)�V%58&#<��vI'5.4d� (
5t-S58&#&j�'+o�LG��`+E5.���!49�!�E5CV%58&#<%+.OZ��$
5wV%58&#<~?W�'4;� (
5
4 5.6�"2��$:-S��$>� �'"#$%"#$%6t��$%&2)M� (
5;V%4K+E�Y�;�!�E5.49"0�'&��'$%<F��$
5i?Q�'41� (
5o+E58-S��$�<`�;�!�E5S\
49"#�'&x@�c��
4H�'&26'�'4K"2� (%� 4 5.�%4 58+E58$>� +�� (
51<�"#+ -S��$>� "#$>��"2�L)wa�)t-S��$%+E�E49��-S� "#$
6i�iV%58&#<
4 5.�%4 58+E58$>� �!� "2��$�?W�'4�58�'-9( �;�!�E5.4K"#�'&�"#$`� (%57-S58&0&x@:Xb�'-K(~�'?B� (
57I'5.4 � "#-S58+�"0$��
-S58&#&f�1�%+ �N(��8I'5;<%"#+ � "#$%-S��V%58&#<hIJ�'&#�%58+N?Q�'4�58�'-K(:�;�!�E5.49"#�'&f"#$M� (
5�-S58&#&{@YA(
58+E5
5SR��E49�!�D��&#�!�E58<tIJ�'&#�%58+�!4 5r� (
5�6�(%��+E�I!�'&#�
58+.@
� �'4f�HI'5.4 �E5SR � � (%�!�_<
��58+U$
�'��4 58+9"#<
5b"#$1�;�!�E5.49"#�'&�� OvG�5�-S���;���
�E5Z�B6�(
��+E�

IJ�'&#�%51?W�'4�� (
5/V%58&#<M�'+ +E�,-."#�!�E58<FGB"#� (h�;�!�E5.4K"#�'&�� �!�NI'5.4 �E5SR � @PA(%"#+H6�(
��+E�
IJ�'&#�%5r"#+�'$t5SR,�E49�!�D��&#�!� "2��$t�'?U� (%5rV%58&#<wI!�'&#�
5�?W�'4�� �!� � @��H+H<
58+ -S49"#a�58<7"#$
��58-S� "2��$ ��O%� (%5�6�(
��+E�I!�'&#�
5r-S�����T�
� �!� "2��$t"#+��D5.4 ?W�'49��58<7GH(
58$7� (
5rI'5.4 �E5SRt"#+
-S4 58�!�E58<C<%�%49"#$
63� (
5r�E5.�E49�'(%58<
49�'&P4 5.VT$
58��58$>�j�%4 �,-S58+ +.@

�j�E� �:� � ���B���f�%����� � � � 
H� �>���[�b�E�H���
AB(
5�6�(
��+E�I!�'&#�
58+?Q�'4B�;I'5.4 �E5SR � �!4 5r-S�������
�E58<h�'+j?W��&#&2�vGH+��

� � �'4H58�'-9(C�o�!�E5.49"#�'&]"#$>�E5.4 ?e�'-S5��%4 58+E58$>�"#$7� (
5r-S58&0&#+j� (%�!�+ (��!4 5�� (
5�I'5.4E\
�E5SRDO*V�$%</��I'5.49�E5SR ��� �	� "#$��N�E49"#�'$
6�&#5��;58+ (/4 5.�%4 58+ 58$*� "#$%6r�'$�"#$*�E5.49?W�'-S5
GB"2� (w�o"#$%"#�;�'&D<%"0+E� �'$%-S5��E� � @

�=X�I!�'&#�%�!�E5Y� (
5Y<%�!� �i+E5.���$t� (%5r?W�!4H+ "#<
5��'?f� (
5Y"0$*�E5.4 ?e�'-S51�!� �
� ��� �'$%<
�%+E53� (%"#+N�'+N� (
5/6�(
��+ ��I!�'&#�
5/�!� � ?W�'4N� (
5��;�!�E5.49"#�'&U��$[� (
5/�'�%�D��+ "#�E5
+ "#<%5��'?f� (
5r"0$*�E5.4 ?e�'-S5'@

c�$%&2)~��$
5[6�(
��+E�dIJ�'&0�
5C5SR
"#+E� +i?Q�'4w�}6�"2I'58$�I'5.4 �E5SRDOBV%58&#< �'$%<��;�!�E5.49"#�'&x@
A(%"#+Z58$%+ �
4958+�� (%�!��� (
5�V%58&#<d4 5.�%4958+E58$*� �!� "#��$%+j�!4 51� ��-S��$*� "0$>�
����+j�'-S4 ��+ +-S58&#&
a�����$%<%�!49"258+8@

� � �C	%	
��	 ���]�
	��¦�%�
AB(
5Z5.494 �'4l��5.�E49"#-.+U58����&#�v)'58<�"#$1���
4f?Q4K�'��5.GZ�'49�Y�!4 5j+ "#�;"0&#�!4]�E��� (
5�$
58+E�E58<

5.4 4 �'4�aD���%$%<%+��%+E58<F"0$h� (%5 AjcB�DC�+ )�+E�E58�t@3XZ�'-9(:-S58&#&l(��'+��LG��C�'+ +E�,-."#�!�E58<
5.4 4 �'4�I!�'&#�
58+��t�[V%58&0<}5.494 �'4o�'$%<=�:�o�!�E5.49"#�'&j"#$>�E5.4 ?e�'-S5t5.4 4 �'48@ g $~�'49<
5.4��E�
-.�'&#-.�%&#�!�E5� (%5V%58&#<�5.494 �'49+l?W�'4Z�r&#58�!?D-S58&0&%"#$����
4Z�E5.�E49�'(
58<
4K�'&%��58+ (i(%"25.49�!49-K(*)'O
GZ5C�'+9+ �%��5w� (%�!�i� (
5t�'49"#6�"#$%�'&j<%�!� �:+ 5.�o-.�'$ aD5t<%"2I,"#<
58<~"#$>�E� �T��¢e� �'£[���'¢{�
£�#£S¡o£ ��¢W¤P� (%�!�f�!4 5Z6'49"#<r�D��"#$>� +]�'?��.5.49�HI'��&#����5'@ � �'4l�B6�"2I'58$YV�58&#<POJGZ5��'+ + �%��5
� (%�!��"2��"0+P�D��+ + "2a�&#5_�E�Ha�����$%<N� (
5b<%" 5�5.4 58$�-S5�aD5.�LG�5.58$r� (
5Z4 5.�%4 58+E58$>� �!� "2��$Y�vI'5.4
��$
5r�'?f���
4B&258�!?f-S58&#&#+B�'$%<w� (
5r495.�%4 58+E58$>� �!� "2��$t��I'5.4H58�'-K(C�'?U� (
5Y$��!� "2I'5Y<%�!� �
58&258��58$>� +1GH"2� (:GB(�"#-9(`� (
5i6�"#I'58$�-S58&0&Z"#$>�E5.49+E58-S� +8@MA(%5o5.4 4 �'43?W�'41� (
5d6�"2I'58$
V%58&#<d"#$o� (%5�6�"#I'58$d-S58&0&�"0+b� (
5��;�JR
"#�3�%� �'?�� (
5N5.4 4 �'4K+��'+9+E��-."0�!�E58<7GB"2� (i58�'-9(
�'?_� (
51"#$*�E5.4K+E58-S� "#$
6;$%�!� "#I'5Y<%�!� ��58&258�;58$*� +.@



ï��

A(
5[V%58&#<�5.4 4 �'4���� ?Q�'4h�=$
��$,\L&258�!?3-S58&#&�"#+w-S�������%�E58< ?Q49��� � (
5F5.4 4 �'49+
�'+ +E�,-."#�!�E58<tGB"#� (w"2� +j�LG��o-K(%"#&#<
4958$w�'-.-S�'49<%"#$
6��E� �

����� �;�JR����	��
��������� ��� � ����� !������ ����� !���� �¦�"!

GB(
5.4 5�� ��
 �'$�<�� ��� �!4 5d� (
5o5.4 49�'49+r�'?� (%5i-9(�"#&#<
4 58$ � � � "0+r� (
5iI'5.4 �E5SR}� (%�!�
+E��&#"2� +/� (%5t���!4 58$>�o"#$>�E�:"2� +o-K(%"#&#<%4 58$��!� ����� !/"#+�� (%5tV%58&#<~I!�'&#�
5t�'+ +9"26�$
58<=�E�
��� �Z�'$%<���� ����� !r"#+1� (
5dV%58&#<`IJ�'&#�%5o� (%�!�3� (
5d���!4 58$>�1�'+ + "#6�$%+Y�E�M� (
57+E���!� "#�'&
&2��-.�!� "#��$w�'? ���S@bAB(
5r�!�%�%4 �vR,"0�;�!�E58<wI!�'&#�
5r�!�"���SO#��� ����� !KO%"0+-.�'&#-.�%&#�!�E58<C�'+��

� � ��� � !$� �
� �%� ��� � !%�&� ��� � ! !'� �x� !

GB(
5.4 5(� � �'$%<�� �Y�!495o� (
5;I'5.49� "#-S58+r�'?�� (
5;�T�!4 58$*� ��+3+E��&0"2�N58<
6'5'@dAB(%"#+N5.4 4 �'4
"#+o+E� "0&#&�}6'58$>�%"0$
5taD���%$%<=��$ � (
5M<%"65D5.4 58$%-S5CaD5.� GZ5.58$����
4i4 5.�%4 58+E58$>� �!� "2��$
�'$%<=� (
5t495.�%4 58+E58$>� �!� "2��$=�'?N� (
5w�'49"#6�"#$%�'&j<%�!� �:+ 5.�.@ � �vG�5.I'5.48O"2�;"#+;&#�>��+E5.4
� (%�'$C� (%51aD���%$%<h-S�������
�E58<M<%"24958-S� &2)w?Q49��� � (
5/<%�!� �,@NA(
515.4 4 �'4N-S�������
�E58<
?Q4 ��� � (
5C-9(�"#&#<
4 58$~(%�'+;� (
5C�'<
I!�'$*� �!6'5M� (%�!�;� (%5w5.4 4 �'4i�'+9+E��-."0�!�E58< GB"2� (=�
-S58&#&]aD���%$%<�+$
�'�B��$�&2)7� (
53<%5.I�"#�!� "#��$t?W4 ��� � (
53�'49"26�"0$%�'&P4 5.�%4958+E58$*� �!� "#��$Ca��%�
�'&#+E��� (
5j<
5.I�"0�!� "2��$Y?W4 ���z� (
5�4 5.�%4958+E58$*� �!� "#��$��!�f�'$>)1"0$*�E5.49�;58<%"#�!�E5�4 58+E��&#�
� "#��$
&25.I'58&x@H����$%+ 58s>�
58$>� &2)'O�� (%"#+B5.4 4 �'4H"0+ ��£S¤|¢L£ �h�'4N����$
�'�E��$%"0-Y"#$w� (%53+E58$�+E5Y� (%�!�
� (
5N5.4 4 �'4��'?_�/-9(�"#&#<d"#+�6��%�!49�'$>�E5.58<t$
�'���E�/a�5�6'4 58�!�E5.4� (��'$7� (
5N5.4 4 �'4��'?�� (
5
���!4 58$>�.@ZcN$%-S5� (
5H5.4 4 �'49+b�'?P� (
5H&#58�!?D-S58&0&#+b�!4 5�-S�������
�E58<]O*� (
5�$
58+E�E58<;aD���%$�<
?Q�'4f�'&#&*-S58&0&#+_(�"26�(
5.4_"0$r� (
5Z�E4 5.5�-.�'$3aD5Z-S���;���
�E58<3"#$r� "#�;5b�%4 �'�D�'4 � "#��$%�'&'�E�*)}O
GB(
5.4 5+) "#+U� (
5j$��%�1a�5.4U�'?T&#58�!?�-S58&#&#+f"#$1� (
5��E4 5.5'@lA(%"#+U-.�'$/aD5��'-.-S���;��&#"#+ (%58<
a>)d�E49�8I'5.4K+ "#$
6;� (%5r�E4 5.5Y"#$w�/aD�'�E�E���/\L�%�t?W�'+9(%"2��$P@

A(
51�o�!�E5.49"#�'&U"#$*�E5.49?W�'-S535.4 4 �'4N�'+ +E�,-."#�!�E58<MGB"2� (M�i&#58�!?�$
��<%51"#+H� (
5/�;�JR,"2\
�1�%� IJ�'&0�
5Y�'?l� (
515.4 4 �'49+��'+ +E�,-."#�!�E58<hGB"2� (C58�'-9(M�'?l� (
51�o�!�E5.49"#�'&U"#$*�E5.49?W�'-S58+
"#$/� (
5B$
�,<
5'@ � �'4b58�'-K(i�o�!�E5.49"#�'&%"#$>�E5.4 ?e�'-S5'O*� (
5j5.494 �'4b"#+l� (%5�;�JR,"0�1�%� IJ�'&#�%5
�'?_� (
5�5.494 �'49+�'+ + ��-."#�!�E58<tGB"2� (7� (
5�I'5.4 � "0-S58+B-S��$%+E� "#� �
� "#$
6/� (
5r�E4K"#�'$
6�&25���58+ (
<
5.V�$%"#$%63� (%5Y"#$>�E5.4 ?W�'-S53�'$%<taD58"#$%6/"0$%+ "#<
5N� (
53-S58&#&x@�A(
5�5.4 4 �'4H�'?l�;I'5.4 �E5SRC"#+
� (
51�!a�+ ��&#�
�E5YI!�'&#�
51�'?l� (
51<�"#+E� �'$%-S51a�5.� GZ5.58$M� (
51I'5.4 �E5SRM�'$�<t� (
5/"#$>�E5.4 ?W�'-S5
�!�%�%4 �vR,"#�o�!� "2��$P@fA(
5B�;�!�E5.4K"#�'&T"0$*�E5.4 ?e�'-S5B5.494 �'4 � ?W�'4��1-S58&#&%6����!49�'$*�E5.58+�� (%�!�
$
���D��"#$*�l"#$/� (%5�'49"26�"#$��'&�"0$*�E5.4 ?e�'-S5�D��&2)�6'��$;��58+ (�"0+l?W�%4 � (
5.4l?W4 ��� "2� +��'+ + ��-."�\
�!�E58<C�!�%�%49�8R
"#�;�!� "2��$7� (%�'$C�;<%"#+E� �'$�-S5��'? �3@%A(�"#+�5.4 4 �'4��5.�E4K"#-r"#+j�'$t�%�%�D5.4
a�����$%<���$;� (%5H<
5.I,"#�!� "2��$o�'?P� (
5B�'49"#6�"#$%�'&%"#$>�E5.4 ?e�'-S58+b?W4 �������
4��!���%4 �8R
"#�;�!�E58<
"#$*�E5.49?W�'-S58+.@l��-S58&#&
� (%�!��<%�>58+�$%�'��-S��$*� �'"#$i���;�!�E5.49"#�'&�"#$*�E5.49?W�'-S5"#+l-S��$�+ "#<
5.4 58<
�E�o(%�8I'53�'$t"#$>�E5.4 ?e�'-S5r5.4 4 �'4�'?�.5.4 �
@

,j� ����,�N� ���
y 5�(%�vI'5Z�E58+ �E58<1���%4U�'&26'�'4K"2� (%� ��$3�B<��!� �H+E5.�U4 58+ ��&2� "#$
6j?W4 ���z�B+ "#�3�%&#�!� "#��$

�'?��r(>)���5.4K+E��$%"#-�"#�����'-S�laD5.� GZ5.58$i���%4 �J¥E58-S� "#&25j�'$%<;�Y��5.� �'&
a�&2�,- ��@fA(
5+ "#��\
�%&#�!� "2��$YG��'+Ua��'+E58<1��$3�H&2�'6�"0-.�'&#&2)N4 58-S� "#&#"0$
58�!4���58+ (1�'?�<%"0��58$%+ "2��$�+#�'��R��'��R �'��@



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, ï 3

� �'4Y58�'-K(`-S58&#&xO�� (
5;�8I'5.49�!6'57<
58$%+9"2�L)M�'$%<[�%4 58+ +9�
4 5/IJ�'&0�
58+��!4 5o�vIJ�'"#&0�!a�&25'O��'+
GZ58&#&��'+/� (
5w�D5.4E\L�o�!�E5.49"#�'&�<
58$%+ "2� "#58+3�'$�<}I'��&0�%��57?Q4K�'-S� "2��$%+.@�A(
5d��(*),+ "#-.�'&
<%"#��58$%+9"2��$%+�"#$dR�O�)'O��'$%<��r<%"#4 58-S� "2��$%+j�!4 5d� �,O#�8���j� �,O#�8���f�'$%<`� \9��E�O��
@ §��{@

4 oÍe>yz\vV ©@6 Þ�»mÉÎËqÉÎ½2¿>Ì®¾¥»mÉÊ¿4½2ËqÈtÌÊ¿4»�Á§¸l¼¥Ã2¸l¼	»m¸fºt»m¸l¼¥¸l½z¾mÉÎ½2Ë�Ár¿4¾m¸f»mÉÊ¿>ÌRÉÎ½z¾m¸f»¥Æu¿4Çl¸l¼lÒ

AB(
5.4 5N�!4 5N� (
4 5.5��;�!�E5.49"#�'&0+�"0$o� (
5�+ "0�1�%&0�!� "2��$���� (%5���4 �J¥¦58-S� "0&25'O,� (
5HaT&2��-9�TO
�'$%< £S¡"!�¢$#w+E���'-S5'@~A(
5w"#$>�E5.4 ?e�'-S5waD5.�LG�5.58$ � (
57�%4 �J¥E58-S� "#&25w�'$%<~� (%5wa�&2�,- �
-S��$%+ "#+E� +B�'?��'§;�D��&2)�6'��$%+.OT� (
51"0$*�E5.4 ?e�'-S5YaD5.� GZ5.58$M� (
51�%4 �J¥E58-S� "#&25Y�'$%<h58���%� )
+E���'-S57-S��$%+ "#+E� +Y�'?Y�'�8§C����&#)>6'��$%+1�'$%<}� (
5i"#$>�E5.4 ?e�'-S5iaD5.� GZ5.58$�58���%� ):+E���'-S5
�'$%<F� (
5ia�&2�,- �F-S��$%+ "#+ � +r�'?��v� �����h�D��&2)�6'��$%+.@ � "26��
4 5 �w+ (
��GB+r� (
5i�'49"26�"#$��'&
"#$*�E5.49?W�'-S5N��58+ (
58+�<
5.�E5.4K�;"#$
58<o?Q4 ��� � (
5�I'��&#�%��5�?W49�'-S� "2��$d"#$
?W�'49�;�!� "2��$P@lA(%5
&#�!4 6'58+E�B�;58+ (t"#+j� (%5Y"#$>�E5.4 ?W�'-S5Ya�5.� GZ5.58$C� (
5Y��5.� �'&�a�&2�,- �7�'$%<w58�����L)w+E���'-S5 �
� (
5o$
5SR,�Y&#�!4 6'58+ �1��58+ (`"#$F� (
5;�E�'��OU&25.?W�.O�?W4 ��$>�1-S�'49$%5.4Y"#+r� (%5o"#$>�E5.4 ?W�'-S5oa�5S\
�LG�5.58$7� (
5H��4 �J¥¦58-S� "0&25��'$�<o58�����L)i+ ���'-S5 �,� (
5�+9�;�'&#&258+E����58+ (d"#+Z� (
5N"#$*�E5.49?W�'-S5
a�5.� GZ5.58$C� (
5��%4 �J¥E58-S� "#&25r�'$�<w� (
5�a�&2�,- ��@
� "26��%4 5 E�+ (%�vGB+H�;-S4 ��+ +¦\L+ 58-S� "2��$CI,"25.G �'?f� (
53��58+ (t-S4958�!�E58<Ca�)w�;-.�
�E� "#$
6

��&#�'$
5�� (
49���
6�(:� (
5i�E5.�E49�'(
58<
4K�'&b��58+ (]@7AB(
5o<%�!4 �'5.43&#"#$
58+Y�!4 5o� (
5i�'49"26�"#$��'&
"#$*�E5.49?W�'-S57�D��&2)�6'��$%+.O��'$%<~� (
5w&#"#6�(*�E5.4�&#"#$%58+1�!4 57� (
5w�!�%��4 �8R
"#�;�!� "2��$��E�F� (
5
"#$*�E5.49?W�'-S5'@�A(
5�"#$>�E5.4 ?e�'-S5;�!�%�%4 �vR,"0�;�!� "2��$M5.4 4 �'4Y"0+��,@#� ��@ �e��$F5.4 49�'4��'?��,@#� �
��58�'$%+�� (%�!�r�'&0&f�'?Z� (
5oI'5.4 � "#-S58+r"#$[� (%5��'49"26�"#$%�'&f�;�!�E5.4K"#�'&�"#$>�E5.4 ?e�'-S5;��58+ (
58+
�!4 5�$
�����'4 5N� (%�!�j�/��(>)�+ "0-.�'&T<%"0+E� �'$%-S5N�'?��,@#� �3?W4 ���p� (
58"24j�'+ + ��-."#�!�E58<w"0$*�E5.4E\



ï �

?W�'-S53�!�%�%4 �vR,"#�o�!� "2��$P@ZAB(%"#+"#+58s>�%"#IJ�'&258$>��E�o�'$h5.4 4 �'4B�'? � �,@ �/\��!@ � ! � GB(
58$
-S��$%+ "#<
5.4958<d�!6��'"0$%+E�j� (
5���(>),+ "#-.�'&D<%"#��58$�+ "2��$%+.@ !Y� �E�'� �'&��'?�,�v���i�E5.�E49�'(
58<
49�
GZ5.4 5�4958s>�%"#4 58<d�E�;�!�%�%4 �vR,"#�o�!�E5�� (
5�"#$*�E5.49?W�'-S5�GB"#� (%"#$d�'$w5.4 4 �'4j�'? �,@#� ��@ZA(%5
�vI'5.49�'&#&,��58+9(3-S��$>� �'"#$
58</�H�E�'� �'&,�'? ���'¨ �N�E5.�E49�'(
58<%49�,@l�=�E�'� �'&,�'?��'�8¨'¨ �N�E5.�E49�J\
(
58<
49��G�5.4 5H4 58s>��"24 58<��E�/�!�%�%4 �vR,"0�;�!�E5� (
5�"#$*�E5.49?W�'-S5H�E�3�'$o5.4 4 �'4��'? �,@#� �Y�'$%<
� (
5<
58$%+ "#�L)YV�58&#<3GB"2� (%"#$3�'$�5.4 49�'4l�'? ��@lA(
5j�;�JR
"#�3�%� V%58&#</�!�%��4 �8R
"#�;�!� "2��$
5.4 4 �'4H"0$w� (
51-S58&0&#+B-S��$>� �'"#$%"#$%6o�;�!�E5.49"#�'&_"#$>�E5.4 ?W�'-S58+�"#+B��@ §J�
OP�'$%<C� (
51�vI'5.49�!6'5
V%58&#<}5.4 4 �'4/?Q�'4/� (
58+ 57-S58&0&#+/"#+ �,@ � �*�>@�A(
58+E5d5.4 4 �'4���58�'+9�
4 58��58$>� +�"#$%<%"0-.�!�E5
� (%�!�r+E5.���!49�!�E5oV%58&#<[4 5.�%4958+E58$*� �!� "#��$%+�?W�'4�� (
5;�;�!�E5.49"#�'&0+���$F58"2� (
5.4r+9"#<
5/�'?��
<%"#+ -S��$>� "#$��%"2�L)d-.�'$C�'-.-.�
4K�!�E58&2)74 58-S��$%+E�E49��-S�j� (
5rV%58&#<]@
� "#6��
4 58+ EB�'$%<o�Z-S�������!4 5Z� (
5b<
58$%+9"2�L)NV%58&#<�+P6'58$
5.49�!�E58</�%+ "0$
6&#"#$
58�!4]"0$*�E5.4E\

����&0�!� "2��$��'?P� (
5B<%58$%+ "2� )3I!�'&#�
58+Z�'$%<�5SR,��&#"#-."#�lV%58&#<�4 5.��4 58+E58$>� �!� "2��$%+���$i58"2� (
5.4
+ "#<
5j�'?D� (
5B<�"#+ -S��$>� "#$>��"2�L)'@lA(
58+ 5B"#�;�!6'58+Z�!4 56'58$
5.49�!�E58<ia�)/"0$*�E5.49+ 58-S� "#$
6r� (
5
-.�
�E� "#$
6r�T&#�'$
5GB"#� (�� (
5B�E5.�E4K�'(
58<
49�1�'$%<�5.I!�'&#�%�!� "#$
6Y� (
5H<
58$�+ "2�L)/V%58&0<;�!�b� (
5
"#$*�E5.4K+E58-S� "2��$F�D��"#$>� +.@����D��&2)�6'��$F"#+r<%49�8G � (%4 ���
6�([� (
5;"#$>�E5.49+E58-S� "#��$F�D��"#$*� +
�E�dI,"#+ ���'&#"��.5Y� (%5/<%58$%+ "2� )tV%58&#<P@ g $M� (
5/-S58&#&#+�GB(
5.4 5��;�!�E5.4K"#�'&f"#$*�E5.49?W�'-S58+��!4 5
�%4 58+E58$>�.O�� (
5t-.�
�E� "0$
6h�T&#�'$
57"#+��'&#+E�["#$>�E5.49+E58-S�E58<=GB"#� (}� (%57"0$*�E5.4 ?e�'-S574 5.�%4 5S\
+E58$*� �!� "#��$h�E�d6'58$
5.49�!�E5;<��!� �o�D��"#$>� +��$M� (
5/-.�
�E� "#$
6i��&#�'$
51� (%�!�N�!4 53�'&0+E�o��$
� (
5d"0$*�E5.4 ?e�'-S5'@FA(
58+E57<%�!� �M�D��"#$>� +1�!4 57�%+E58<}�E�F<
49�vGp�h�D��&2)�6'��$`?W�'4/58�'-9(
�;�!�E5.49"#�'&P� (��!�� (
5r-.�
�E� "#$%6���&#�'$
5r"#$>�E5.49+E58-S� +8@
� "#6��
4 5h�7+ (%�vGB+3� (%�!�/�%+ "#$%6C5SR,��&#"#-."2�1V%58&#<`4 5.�%4 58+E58$>� �!� "2��$%+/"#$}� (
57�%4 58+E\

58$%-S5;�'?<%"#+9-S��$*� "#$��%"2� "#58+�-.�'$}"#���%49�vI'5;� (
5is>�%�'&0"2�L)M�'?�� (
5;V%58&#<`�!�%�%4 �vR,"#�o�J\
� "2��$P@�A(%"0+j-.�'$taD5r+E5.58$t"#$7� (%5����!�B(
�'4K"��.��$*� �'&��'$%<7I'5.4 � "#-.�'&_+E58-S� "2��$%+j�'?f� (
5
a�&2�,- �7GB(
5.4 5Y� (
51-S58&#&0+�!�%�%4 �vR,"0�;�!�E51��495.6�"2��$C� (��!�H-S��$>� �'"#$%+� (%5Ya�&2�,- �w�'$%<
58���%�L)�+E���'-S5'@ g $�� (
58+ 5t-S58&#&#+.O�� (%57��+E57�'?B5SR,��&#"#-."2�34 5.�%4958+E58$*� �!� "#��$%+/�'?B� (
5
<%"#+ -S��$>� "#$��%"2� "258+Z&258�'<%+Z�E�/�'$75SR
�'-S��4 5.�%4 58+ 58$*� �!� "2��$7�'?�� (
5�<
58$%+ "2� )�V%58&#<P@lA(%5
-S�'4 4 58+E�D��$%<%"0$
6;V%58&#<h4 5.�%4958+E58$*� �!� "#��$%+N�%+ "#$
6i&#"#$
58�!4N"#$>�E5.4 �D��&#�!� "2��$PO�+ (
�vGH$M"0$
� "#6��
4 5HE�O,-.�!�%� �
495B� (
5N<%"#+ -S��$>� "#$��%"2� "258+f�D���'49&2)'@ � �
49� (
5.49���'4 5'O � "26��
4 51�H-.�!�
\
� �
4 58+����'4 53�'?�� (
5/<
)�$��'�;"#-.+B"0$C� (
5/�!4 58�iGB(
5.4 53� (
51�%4 �J¥E58-S� "#&25/"#+58$>�E5.49"#$
6
� (
5ta�&2�,- � �e�
�%�D5.4E\L&#5.?Q�;-S�'49$%5.4 !K@ A(%5t&#"#$
58�!4o"0$*�E5.4 �D��&#�!� "#��$~�'?�� (%5C<
58$%+ "#�L)
IJ�'&#�%58+Z"#$i� (
5�4 5.6�"2��$iGB(
5.4 5�� (
5��%4 �J¥E58-S� "#&25�"#+Z"0�����'-S� "#$
61� (
5�a�&2�,- �o+ �;�>�'� (%+
���
�l� (
5<
58$%+9"2�L)1V%58&#<PO'�'$%<�<
��58+�$
�'��-.�!��� �
4 5�� (
5<%"#+ � "#$%-S�f"#$*�E5.49?W�'-S5aD5.� GZ5.58$
� (
5ra�&2�,- �d�'$%<w� (
5Y�%4 �J¥E58-S� "#&25'@

�j� �:�����]�E� �,����� �}�b���;�N�B�
��	
� � �Z	%�
y 5o(%�8I'5o�%4 58+E58$>�E58<:�w��5.� (
�,<F?W�'4Y-S��$%+E�E4K�%-S� "#$
6w�3�%&2� "24 58+ ��&#�
� "2��$h4 5.�%4 5S\

+E58$*� �!� "#��$%+��'?_+ -."#58$*� "2VT-�<��!� �'+E5.� +j� (%�!�j5SR,��&#"#-."#� &2)/4 5.�%4 58+E58$>� +j�;�!�E5.49"0�'&�"0$*�E5.4E\
?W�'-S58+.@�cN�
4��'&26'�'49"#� (%�u-S��$%+E�E49�%-S� +��'$F�!���%4 �8R
"#�;�!� "#��$h� (��!�r-.�'$[a�5/�%+E58<F"0$
��&#�'-S5��'?,� (
5Z�'49"26�"#$%�'&'<��!� �?W�'4�I,"#+ �%�'&#" �8�!� "2��$N���
4 �D��+E58+8@�XlR,��&#"#-."#� &2)4 5.�%4958+E58$*�¦\
"#$
6w�;�!�E5.49"#�'&l�'$�<F"#����&#"0-."2�BV%58&0<M<�"#+ -S��$>� "#$>��"2� "258+N�'&#&2��GB+��%+N�E�t�%+E5;�3�%&2� "#��&25
V%58&#<N4 5.�%4958+E58$*� �!� "#��$%+]�E�Ha�5.�E�E5.4_�!�%�%4 �vR,"#�o�!�E5�� (
5�V%58&0<�GB"2� (%"0$H58�'-K(1-S58&0&x@_A(%5



���������
	������������������������	���������������������! #"$�����������&%'�
�)(*�+������	,�����.-,�/����	) ��102�, ï �

4 oÍe>yz\vV��76 �Q»mÄq¼¥¼	¼¥¸fÇf¾mÉÎÄq½rÄ>ÆR¾mÃ2¸)¾m¸f¾¥»b¿4Ã2¸�Å0»b¿>ÌÑÁ§¸l¼¥ÃRÒGë	Ã2¸¯ÌÎ¸fÆp¾iº2ÉÎÇf¾mÈT»m¸¯¼¥ÃtÄ�À`¼i¾mÃ2¸`Ä>»mÉÎË>ÉÊ½2¿>Ì
ÉÎ½z¾m¸f»¥Æ�¿>Çl¸l¼Ð¿4½ÑÅ�¾mÃt¸lÉÍ»Ð¿>ºtºt»mÄ�ÚTÉÊÁr¿D¾mÉÎÄq½2¼lÒ�ë	Ã2¸=ºtÉÊÇY¾mÈt»m¸=Ä>½�¾mÃ2¸�»mÉÊË>Ãz¾r¼¥Ã2Ä�À`¼ÐÅt¸l½t¼¥ÉÎ¾�Ö£ÕÑ¸lÌÊÅ
Èt¼¥ÉÎ½2Ë.ÌÎÉÎ½2¸�¿D»¯ÉÊ½z¾m¸f»mº6Ä>ÌÊ¿4¾mÉÎÄq½RÒ

�%+E5r�'?l� (
51�E5.�E49�'(
58<
4K�'&�+ �
aP<%"#I�"#+9"2��$i�'&0&2�vGB+H�%+�E�i6'58$
5.49�'&#" �.5Y���
4��'&26'�'49"2� (%�
�E�t�7GB"#<
53IJ�!4K"25.�L)M�'?�<��!� �t+E5.� +r�'$%<[�E�t+9�
�%�D�'4 �N"#$*�E5.4K�'-S� "2I'5;&25.I'58&�\{�'?Q\L<
5.� �'"#&
5SR���&#�'49�!� "2��$w�'$%<wI,"25.Gj\L<%5.��58$�<
58$*�j+ "0����&#"2VT-.�!� "2��$P@

���T�B�H�������_��� � �U��� �
AB(%"#+1GZ�'4 �}G��'+/+ �%�%�D�'4 �E58<`a�)'Ob^���+3��&#�'����+ ���!� "2��$%�'&�^_�!a��'4K�!�E�'4 )}�'$%<

a>)t� (%5 ���!� "2��$%�'&��
-."258$%-S5 � ���%$%<%�!� "#��$M��$%<
5.4�-S��$*�E4K�'-S�r�B� g ¨�E'�J� � �J� �{���\
ABXbX A}�HG��!49< !KO!� (
4 ���
6�(Y� (
5Z^_�!4 6'5��,-."258$>� "2V�-l�'$%< ���'?W�LG��!4 5 q �!� ����5.� �N"#+ �
\
�'&#"��8�!� "2��$ �e^� � q ����!��%4 �'6'4K�'� �%$%<
5.4�-S��$*�E4K�'-S��B� g ¨'¨'§'�'���,�!OD�'$%<d� (
4 ���
6�(
� (
5
�H�!� "2��$��'&��f�!4 � $%5.49+ (%"2��?W�'4t�H<
I!�'$%-S58< �����;���
� �!� "2��$%�'& g $
?Q4K�'+E�E49�%-S� �
495
� ���D�B� g ! �H� (%5}^��vG4 58$%-S5�^�"2I'5.4K���'4 5 ���!� "2��$%�'&1^��!aD�'49�!�E�'4 ) �%$�<
5.4C���%� g
� �,��� ^�5.I'58&�\ � CC58���'49�'$%<%��� �B6'4 5.58�;58$*� 
 �J�>�!§��!§C�8G��!49<
58<:�E�w� (%5��H$%"2\
I'5.49+ "2� )��'?U���'&#"2?W�'49$%"0�,O q �8I,"#+.@ y 5�� (%�'$
��� (
5N��58�1a�5.4K+��'?P� (
5 ��"0+ �%�'&#"��8�!� "#��$
��4 ���
�=�!�/� (
5t��58$*�E5.4�?W�'4 g �o�!6'5���4 �,-S58+ + "#$%6h�'$%< g $*�E5.6'49�!�E58<����������
� "0$
6



ï��

�{� g � g � !j�!��� (
5 ��$%"2I'5.4K+ "2�L)w�'?Z�j�'&#"2?W�'49$%"#�,O q �vI�"#+N�'$%<h� (
5/��58�1a�5.4K+�'?�� (
5
�H<
I!�'$%-S58<t�������T�
� "#$
63^��!aD�'49�!�E�'4 )d�!�^]��+��H&0�'����+ �H�!� "#��$%�'&P^��!aD�'49�!�E�'4 )'@

�����K�U	
�U���D���
� =�� Ù¯Ò���¿>Ár¿>½t½®ÒGî Å2¿D¾b¿Ý»m¸�ÅTÈ2Çf¾mÉÎÄq½�¼¥ÇbÃ2¸lÁ§¸ÐÆ�Ä>»r¾¥»mÉÊ¿>½tËqÈtÌ×¿D¾m¸�Å�¼¥ÈT»¥Æu¿4Çl¸qÛ��	��
���������

����� � ��� ����
������ ��� � ��! �#"�$ Û�=@=�%�='&)(�Ï � =+*TÒ
� � � ��È2Ë>È2¸l¼,��Äqº2º6¸>Ò)-�»mÄqË4»m¸l¼¥¼¥ÉÎØg¸¯Ó|¸l¼¥Ã2¸f¼lÛ/.10 ��324��53687:9 �	� $'; ����� $<� � 5 ��� � �=� ���>$�" !mÛ

=+&?&�@1% &?&'A =,;�B
� C � DQÄq½tË E6Ã2ÄqÈ�¿>½2Å.Ù	¿>Ä�FzÈ2¿>½ �iÃt¸l½§¿>½2Å.î¯»mÉÎ¸4G)Ò?H ¿4ÈtÆpÁr¿>½®ÒgÓ|È2ÌÍ¾mÉÍ»m¸l¼¥Ä>ÌÊÈT¾mÉÎÄq½rëE¸f¾¥»b¿DÏ

Ãt¸�ÅT»b¿4ÌÑìt»b¿4Á§¸fÀ	Ä4»mí�ÆpÄ>»!��ÉÎ¼¥ÈÑ¿4ÌÊÉÎÜlÉÎ½tË�I¯¸lË>È2ÌÊ¿4»��QÄ>ÌÊÈtÁ§¸	é�¿D¾b¿TÛgèJG3G	G,��ÉÎ¼¥È2¿>ÌÎÉÎÜ�¿4¾mÉÎÄq½
K &?(0Û.= C >'A =+* � Ò

� *L� Ó|ÉÎÇbÃÑ¿4¸lÌ ��¿D»mÌÊ¿>½ÑÅ�¿>½2ÅM-�¿4È2ÌtêAÒL��¸fÇYí0Ô6¸f»¥¾�Ò>ê0Èt»¥Æu¿4Çl¸`ê0ÉÊÁ§ºtÌÎÉÎÕ2Ç�¿4¾mÉÎÄ>½MN�¼¥ÉÊ½tËPO�È2¿qÅ0»mÉÊÇ
G�»¥»mÄ>»�Ó|¸f¾¥»mÉÎÇl¼lÛ6êTè � �I�î-Q�R&)( �iÄq½TÆ�¸f»m¸f½2Çl¸�-�»mÄzÇl¸l¸�ÅTÉÊ½tËq¼lÛ � ;?&DÏ � ='@0Ò

� >'� H ¿D¾mÃ2ÌÎ¸l¸l½¹êAÒ6ÙiÄq½t½2¸lÌÎÌ¬¿>½2ÅJé�¿>½2ÉÎ¸lÌ,I ÒRê0ÇYÃtÉÊíqÄ>»m¸�¿>½ÑÅSH�¸l½t½2¸f¾mÃJèbÒUTqÄ�ÖÝ¿>½2Å�Ó=¿D»mí
é�È2ÇbÃÑ¿>ÉÎ½t¸�¿>È�¿4½ÑÅ Ùi¸f»m½2ÅV��¿4Ár¿>½2½RÒ �iÄ>½2¼v¾¥»mÈtÇf¾mÉÎ½2ËIÓ=¿4¾m¸Y»mÉ×¿4Ì§èj½z¾m¸f»¥Æ�¿>Çl¸l¼¹ìt»mÄqÁ
é�¿4¾b¿IêT¸f¾m¼J·�ÉÍ¾mÃ �¬ÄqÌÎÈ2Á§¸YÏjìT»b¿>Çf¾mÉÎÄq½�èj½tÆpÄ>»mÁr¿D¾mÉÊÄ>½®ÛP-G»mÄzÇl¸f¸�ÅtÉÎ½2Ë>¼,��ÉÎ¼¥È2¿>ÌÎÉÎÜ�¿4¾mÉÎÄq½
� ;@;7;TÛ C @)('A C ( � Ò

� @W� Ó�Ò¯î Ò)é�ÈtÇYÃ2¿>ÉÎ½2¸�¿4ÈI¿>½ÑÅIÓ�Ò)·¹ÄqÌÎÉÎ½2¼¥ízÖ;¿>½2Å é�Ò4G)Ò�êTÉÎËq¸Y¾mÉ ¿>½ÑÅIÓ�Ò ��Ò�Ó|ÉÎÌÎÌÎ¸f»
¿4½ÑÅ2��ÒRî¯Ì×Å0»mÉÎÇYÃw¿4½ÑÅJÓ�ÒRÙ�ÒAÓ|ÉÊ½t¸l¸lØzÏ9·�¸lÉÎ½t¼v¾m¸lÉÎ½®Ò�I¯Þ¯î�Ó|ÉÎ½2Ërë®¸f»¥»b¿>ÉÎ½X%�I�¸�¿4ÌÍÏ[¾mÉÎÁ§¸
Þ�ºT¾mÉÎÁr¿>ÌÎÌÍÖ|î�Å2¿4ºt¾mÉÎ½2Ë.Ó|¸l¼¥Ã2¸l¼lÛ2èYG	G3G ��ÉÎ¼¥ÈÑ¿4ÌÎÉÊÜl¿4¾mÉÎÄq½B='&�&)(zÛ<B1=ZA�B�BTÒ

� ('� -�¿4È2Ì®êAÒ)��¸lÇbí0Ô6¸f»¥¾)¿4½ÑÅÐÓ|ÉÎÇYÃ2¿>¸lÌ)��¿4»mÌÊ¿4½ÑÅRÒ2ê0Èt»mØg¸fÖ�Ä>Æ[-WÄqÌÍÖTËqÄ>½Ñ¿>Ì®ê0Èt»¥Æu¿4Çl¸�ê0ÉÎÁ§º2ÌÎÉÍÏ
Õ2Ç�¿4¾mÉÎÄ>½wî�ÌÎËqÄ4»mÉÍ¾mÃ2Á§¼

� BW� Ó�Ò ��¿4»mÌÊ¿4½ÑÅ=¿4½ÑÅ\-�ÒÑêAÒ���¸lÇbíTÔ6¸Y»¥¾�ÛÑê0ÉÎÁ§º2ÌÎÉÍÆpÖTÉÎ½2Ë�¼¥ÈT»¥Æu¿4Çl¸l¼)À`ÉÍ¾mÃ|ÇlÄ>ÌÊÄ4»�¿>½ÑÅr¾m¸fÚ0¾mÈt»m¸
Èt¼¥ÉÎ½2Ë�FzÈÑ¿>ÅT»mÉÎÇ�¸f»¥»mÄ4»�Á§¸Y¾¥»mÉÊÇf¼lÛ2èJG3G	G ��ÉÊ¼¥È2¿>ÌÎÉÎÜ�¿4¾mÉÎÄ>½�='&?&�BTÛ � @ C A � (�;

� &W� ��È2Ë>È2¸l¼Q��ÒL��Äqº2º6¸>Ò�]�¸fÀ^O�ÈÑ¿>ÅT»mÉÎÇ¯Ó|¸f¾¥»mÉÎÇ	Æ�Ä4»iêTÉÎÁ§º2ÌÎÉÍÆpÖTÉÎ½2Ë�Ó|¸l¼¥Ã2¸l¼�À`ÉÍ¾mÃ§î¯º2º6¸�¿D»¥Ï
¿4½2Çl¸ î	¾¥¾¥»mÉÎÔ2ÈT¾m¸l¼lÛtèYG	G3G ��ÉÎ¼¥ÈÑ¿4ÌÊÉÎÜ�¿D¾mÉÎÄq½�='&�&?&0Û >�&'A�@�@TÒ


