
���������	��
��������
����	�����	������� ������������� �������� ��!���

"$#�%�&('*)�+-,.)-/102,�3546057�8 ,9);:�<�<(4>=?)-/9@A)�B )$C-DE'*FEB 8 GIH�/9+�8 FJ#�%�&�<�%-KL"�"$#�M64>NIOP"�<EQJ:�%�R-K.#P"$O�R(4>S$TVUWNIOX"$<YQZ:�%�R-K9&�:�M�%

[]\_^a`�bdc�ePfgeh`dc `�i�j kWc�l�monpeXfqfr\_c s e5bdeXfgt
kWc�l j u�v kWc w�kW^a\_tox	y

z{`dc�|}`d~�u	f�eh`dc�k�~�� \_u�ngkW~�� \�f�m{`�n���t

���A���������V���q�����V�
���d�E�J���E�����

�	���1�V���g�V�d V�J�J�

¡����P¢������*¢
£g¤?¥�¦1¤?§9¨�©�ª9¤*¥Z«¬§6¥�5¨�®E«¬§�¥�5©-¯(¤*®�°�±³²�®�¤¬¦Vªµ´V�«�¥�P¶¸·Pª.5¥�©�¹�5©�º�¤V´�©�¤�·P¤*¥J±-©�®Y«¬ª9¥»©�º��·P¤?¹d¼

²�§.5½�ª.©-¾�¤¬¿À¿A5Á´Â¿A¤*®�¯6«¬®Y´�¥�5¨�®Y«¬§�¥�5©-¯(¤*®�°�±pÃV¾�¯p5ª.Ä*ºV©E±-ºJ«¬®�ª9¥�Ä�ÅpÆpº�ª ±p¥�5©-¯p¤?®�°�©�¤*²J¤*§.¤*Ä?¾ÇºZ«*±
ÃJ55¥È«¬²�²�§9ª9Á´�ª9¥�²J«�®�©�ª ·P¨�§ «¬®É©�¤Çª.¹	«¬Ä?�·P§ «*±�±ÊªÌËÍ·5«¬©�ª9¤*¥�¯6º�5¥�®Y«5¯Îª9¹¸«¬Ä*Á±É«¬®��©�¤	ÃJ�·P§ «*±�±ÊªÌ¼
ËJ�´�¯6ª9©�º�¤*¨�©�²�®�5²�®�¤V·P�±�±-ª9¥�Ä�ÅÐÏ$¥Ð©�º�ªµ±³²J«�²J5®�©-¯p¤�¦?«¬®�ªµ«¬©�ª9¤?¥J±³¤¬¿Ñ·P¤*¥V¦1¤*§.¨�©�ª.¤*¥J«�§g¥�5©-¯p¤?®�°�±
¼!Ò>5¤V·X¤*Ä*¥�ª9©�®�¤*¥Ó«¬¥J´ÓÒ>5¤*²J5®Y·P5²�©�®�¤?¥�¼	«�®��·P¤?¹�²J«¬®��´�¯6ª9©�º�·X§µ«*±�±ÊªIËJ5®E±}ÃJ«*±-�´Ô¤*¥�¿A¨�§.§9¾
·P¤?¥�¥��·P©��´W¿A5Á´Â¿A¤*®�¯6«¬®Y´d§µ«5¾15®Y±>ÕAª$ÅÖ×ÅÀØ�¨�§.©�ª9§ «5¾15®�²J5®Y·PP²�©�®�¤?¥�Ù1Ò>Á«¬®�Á±Ê©6Ò�5ª9Ä?º�ÃJ¤*®É£g§ «*±�±ÊªÌËZ5®5Ù
Ú>¨�©�¤15¥J·P¤V´Vª9¥�Ä}¥�5©-¯p¤?®�°JÛg¯6ª9©�ºÇ®��±Ê²J�·X©6©�¤�©�º�5ª9®6¦Vªµ±-¨J«¬§�®��·P¤*Ä?¥�ª9©�ª9¤?¥Ç²J5®-¿A¤*®�¹	«¬¥J·X1ÅÀÜp�±-ªµ´�
©�º��¤?®�ª.Ä*ª9¥Z«¬§�Ò>5¤V·P¤?Ä*¥�ª.©�®�¤?¥�«6¹�¤V´�ªIË;·5«¬©�ª9¤?¥�·5«¬§.§9�´�Ò>h¤*²J5®E·X5²�©�®�¤*¥�ªµ±�²�®�¤*²J¤×±Ê�´³¯6º�ª ·2º�·P¤?¹d¼
Ã�ª.¥��±�¥�5¨�®�¤?¥J±Ý¿A®�¤*¹ßÞq5®Y·P5²�©�®�¤*¥}¯6ª9©�º�©�º�É§9¤V·5«�§9ª.à5�´�¥�5©-¯p¤?®�°}±Ê©�®�¨J·X©�¨�®�É¤¬¿rÒ>h¤V·P¤*Ä?¥�ª9©�®�¤*¥áÅ
Ï$¥J±Ê©��«*´}¤¬¿r©�®E«�ª9¥�ª.¥�Ä�·X¤*¥V¦1¤*§9¨�©�ª9¤?¥J«¬§J¥�h©Ê¯(¤*®�°�±gÃ�¾}©�ª.¹�P¼â·P¤*¥J±-¨�¹�ª.¥�ÄÉ5®�®�¤*®(ÃJ«*·E°V²�®�¤?²J«¬Ä×«¬©�ª.¤*¥
ª9¥	©�º�ªµ±6¯p¤?®�°	«d¹!¤V´�¨�§µ«�®6²�®�¤V·X�´�¨�®�_ª ±>«�²�²�§.ª9�´�Ù�¯6º�5®�5ÃV¾}§µ«5¾15®E±6«�®��©�®E«�ª9¥�Á´Ç±-�ã1¨�5¥V©�ªµ«�§9§.¾
¿A®�¤?¹�©�º��ª9¥�²�¨�©É©�¤!©�º��¤?¨�©�²�¨�©É§µ«5¾15®�ª9¥�¤?®E´�5®ä©�¤�®��·P¤*Ä?¥�ª9àh_¿A�«�©�¨�®��±>¤¬¿(ª.¥J·P®�Á«*±Êª.¥�Ä	·P¤?¹d¼
²�§.5½�ª.©-¾1Å�å�¤*®!«Ðã1¨J«¬¥V©�ª.©E«¬©�ª9¦1	5½V²J5®�ª.¹�5¥V©E«¬§(·P¤?¹�²J«�®�ªµ±-¤*¥»¯6ª9©�ºæ±Ê©Y«¬¥J´�«�®E´ç·P§µ«?±�±-ªÌËJ5®Y±W©-¯(¤
¦15®�¾�´�ªIè;5®�5¥V©6®�Á·P¤*Ä?¥�ª9©�ª9¤*¥	©Y«*±Ê°�±6ºJ«5¦1ÉÃJ55¥�·Eº�¤×±Ê5¥�éÀºZ«¬¥J´�¯6®�ª9©�©�5¥�´�ª.Ä*ª9©6®��·P¤?Ä*¥�ª.©�ª9¤?¥�«¬¥J´
¿�«*·X�®��·P¤?Ä*¥�ª.©�ª.¤*¥�Å}Ï$¥�©�º�³ËZ®E±Ê©�5½�«¬¹!²�§9�¤*¥�ºJ«¬¥J´V¯6®�ª9©�©�5¥È´�ª.Ä*ª9©ä®��·P¤?Ä*¥�ª.©�ª.¤*¥�©�º��Ä?5¥�5®Y«¬§Ì¼
ª9àÁ«¬©�ª.¤*¥}¤¬¿r·P¤?¥�¦1¤?§9¨�©�ª9¤?¥J«¬§J¥�5©-¯(¤*®�°�±Àªµ±g·P¤?¹�²J«¬®��´�©�¤É¿A¨�§9§.¾}·P¤*¥�¥��·P©��´W¥�5©-¯p¤*®�°�±XÅÀÏ$¥!±Ê5¦15®Y«¬§
5½V²J5®�ª.¹�5¥V©E±>©�º��ª9¥VêJ¨�5¥J·Xd¤�¿�¦*«�®�ª «¬©�ª.¤*¥J±³¤�¿É²J¤×±Êª9©�ª9¤?¥�Ùg±Êª.à5	«¬¥Z´�¤?®�ª.5¥�©Y«¬©�ª9¤*¥È¤¬¿ä´�ª.Ä*ª9©Y±_ª ±
´�5©�5®�¹!ª9¥��´»«¬¥J´�©�º��®�5§µ«�©�ª9¤?¥ÔÃJ5©-¯(55¥�©�®Y«¬ª.¥�ª9¥�Ä»±�«¬¹�²�§.�±Êª.à5�«¬¥J´ç¦*«�§9ª ´�«¬©�ª9¤*¥ç5®�®�¤*®	ª ±
¤*ÃZ±Ê5®�¦1�´�Å�Ï$¥ë©�º�	±-�·P¤*¥Z´�h½�«�¹�²�§9}®�Á·P¤*Ä?¥�ª9©�ª9¤*¥�¤�¿ÉºV¨�¹	«�¥ì¿�«?·P�±³ªµ±³ª.¥�¦1Á±Ê©�ª.Ä1«�©��´�¨�¥J´�h®
·P¤?¥J±Ê©�®E«¬ª.¥��´	«¬¥Z´¸¦?«�®�ªµ«�Ã�§9Ñ·P¤*¥J´Vª9©�ª.¤*¥J±g¯6ª9©�º�®��±-²J�·P©6©�¤�¿�«*·Pä¤*®�ª.5¥V©E«¬©�ª9¤?¥�«�¥J´�ª9§.§9¨�¹�ª.¥J«¬©�ª9¤?¥
«¬¥Z´Ç©�º�_§.ª9¹�ª.©E«�©�ª9¤?¥J±À¤¬¿(·X¤*¥V¦1¤*§9¨�©�ª9¤?¥J«¬§;¥�5©-¯p¤?®�°�±6«¬®�³´Vªµ±�·X¨J±�±-�´�Å



� ���������
	��
��������

���������������� !���#"$�%��&'�#()"*����&+�-,���().�/0,� !�213�!��4'"*��,�&+ !5�1���/21#"�(6 ���57�)��8#���!��5�975�"* ���&+:;4+����/� !:#&'(�"�<��=&> ���?
��&'(6&+/)�
<#���21@ A�@�21�&CBD&+�!:E�$FG/28H&+&+4I13"���:7 �JK"*5�&L"��#"*�!9�/� !/NM�O'PRQ-SKTU1�&+ A(�����8H���!��5�9V !/KJC��(W&X/) AJL =��"�(
���K<� !���!��5� !4'"*�Y��&+�6,G��(�.�/�<#"*/�&+:N���N(W&+4+&'8��� !��&ZBD&+�!:#/["���:N �JK8#(W�\��&+/G�)���!&'(�"���4+&]���C�!��4'"$��:# !/�����(6�) =����/'S
^Z:#:# =�) =���#"*�!�=9_�21�&7JC��:#&+�]4+��JK8��!&+`� !�69a"���:b�21�&7���#JC<#&'(c�$F
,G&+ !5�1���/N !/N&edf4+ !&'�����!9g(W&+:D��4+&+:h<�9
,�&+ !5�1��)/21#"�(6 ���5DSNT�1� !/C !/L"��E"*:#�*"����2"*5�&C,i1�&'�j �JK"*5�&+/C,� !�2171� !5�1�:# �JC&'��/) =���#"*�i ��#8#������&+4+����(6/C"�(6&
���N<#&f8#(W&+/�&'���)&+:k:# �(6&+4+�)�=9l���N�e1�&L��&+�6,���(�.� ���/���&'"*:j�*Fm&+`n8��! !4+ !�0Fo&'"*�e�#(6&C&+`��2()"*4+�� !���l"���:l:D"*�2"c(6&e?
:D��4+�� !���c,i1� !4+1K !/���/2�#"*�!�!9V"�8#8��! !&+:V<#&eFp��(6&Z4+��"*/�/� qBD4'"*�� !���lMrO'sRQ-tuMwv�xRQ-tDMqv�yRQ-S�z7&+ !5�1��)/21#"�(6 ���5C4'"��c"*�!/��
<#&]4+����/� !:#&'(6&+:7"*/�"��N"*�!��&'(��#"*�) =��&]���C,G&+ !5�1���&+�! �JC ��#"*�� !���3Mwv�{RQ� ��N��(W:#&'(m�)�f(6&+:D��4+&]�21�&
���#JC<#&'(��*F
,�&+ !5�1��)/KMw|RQ-S]}l��(6&+�*��&'(Z��&+�6,G��(�.�/U,� !�21l�!��4'"$�Y����8#���=��5�9V4'"��lJC��(6&
&e~�&+4+�� !��&+�!97<#&fJL =5�(�"*��&+:l���N"
�!��4'"$�=�!9>4+���#��&+4+��&+:k8#"�(�"*�!�!&+��4+��J�8#����&'(��21#"���F����!�!9V4+���#��&+4+��&+:�Fo&+&+:�Fp��(6,�"�(W:���&+�6,���(�.�/]M�O+��Q-S

TU1�&V��&+��4+��5��� !�2(6���aMwsRQ-tZMw��Q-tZM�O'xRQ-tZM�O�O)Q-t�,i1� !4+1;4'"���<#&V4+����/� !:#&'(6&+:a"*/K�21�&�B�(6/��f(6&'"$�= !�'"*�) =���
�*Fm4+�������������� !���#"$����&+�6,���(�.�/i1#"*/
<H&+&'�V ����2(6��:D��4+&+:E<�9N���#.���/2.� �JK"HS[���>�21�&X�U&+��4+��5��� !�2(6���lJC��:#&+�
Fp��(]�21�&�B�(6/��0�� �JC&N(6&+4+&'8��� !��&�BD&+�=:#/c"�(6&f��/�&+:3&+`���&'��/� !��&+�!9�tm,Z1� =4+131#"'��&�<H&+&'�7:# !/�4+�*��&'(6&+:3 ��3�21�&
4'"*�'��/
�� =/e�#"*��4+��(6�)&+`E<�93�i�#<H&+�i"���:3z� !&+/�&+�0M�O'vRQ-t�M�O'|RQ-Sl�u�#.���/21� �JK"j"�8#8��! =&+:��21�&V�U&+��4+��5��� =�e(6���
8#(6 �JK"�(W =�!9l���V1#"���:#,Z(6 !����&'�l:# !5� !�X(W&+4+��5��� !�� !���uSC��"*��&'(Z�*"�(6 �"�����/
�*Fm4+���������A���) =���#"*�m��&+�6,G��(�.�/]1#"���&
<#&+&'�>"�8#8��! !&+:VFp��(�&+`#"�JK8��!&0���K��"�(65�&]/)4'"*�!&
�+ �8N4+��:#&X(6&+4+��5��� !�� !���V"���:cF�"*4+&
(6&+4+��5��� !�� !���7M�O�{+Q6t�M���Q-S

zb !�21� ��7"c4+�������������� !���#"$�m"�(64+1� =�)&+4+�2�#(6&K�21�&'(W&f"�(6&C/�&+��&'()"*��8H��/�/� �<� !�! !�� !&'/K���N4+��JX<� ���&K:# q~�&'(6&'���
.� A��:#/��*F���&'�#(6����/%"���:K�!&'"�(��� ���5f(����!&+/'Sm�]��&]JC&+�21���:K !/����X��/)&i}l4e?-�����!�!��4+1c�Y !����/���&'�#(6����/'t�,i1� !4+1
4'"*�!4'����"*��&]"],�&+ !5�1���&+:K/2�#J�8��A��/�/� !5�JC�� !:N�������! ���&'"�(6 !�69�tD"���:K���]�e(�"* ��C�21�&�,Z1����!&i��&+�6,G��(�.
<�9C&'(�(6��(
<#"*4+.�8#(W��8#"*5�"*�) =���NMwv�PRQ-SYT�1� !/�"�8#8#(6��"$4I1K1#"$/G<#&+&'�N"�8#8��= !&+:cFp��(Y�+ �8�4+��:#&](6&+4+��5��� =�) =���lM�O'{RQ-SY����4+����?
�2(�"$/���,� !�21� ��C�21�&���&+��4+��5��� !�2(W���C��&'�#(6����/Y4'"*�!4'����"*��&i"U,�&+ !5�1��)&+:X/e�#Jh����()JK"*�! !�+&+:f<�9]�e1�&G ���4+��JL A��5
/� !5��#"*��,i1� !4I1�(6&+/2���!��/m ��c"
����()JK"*�! !�+&+:f4+�������������� !����M�O'xRQ-S����#(6�e1�&'(�JC��(6&�,�&+ !5�1���/m"�(6&��e(�"* ���&+:K��"�9�&'(
<�97��"'9�&'(] ���:#&'8#&'��:#&'�����!9�<�9E(6&+ ���Fp��(64+&'JC&'���K"���:�">,� ��#��&'(C�e"�.*&+/X"$�=��(����!&�S7T�1� !/f"�8#8#(6��"*4I1j1#"*/
<#&+&'�>/21��*,i�����f<H&
Fp&'"*/� �<��!&CFp��(�<� ��#"�(6 !�+&+:7 �JK"$5�&+/i�$Fm:# =5� =�)/
<#���[1#"*/]�����]<#&+&'�>��&'(6 qBD&+:l�����A"�(65�&
:D"*�2"0/�&+�)/'Sm���c�e1� =/Z,���(�.K"0�21� �(6:lJC&+�21���:N !/i8#(6��8H��/�&+:V,Z1� =4+1c4+��JC<� ���&+/["$:#�\"����2"*5�&+/��*Fm<#���21N"�8�?
8#(6��"$4I1�&+/i<�9V��/� ���5c}k4'�U���=�!��4I1l�� =�)��/i��&'�#(6����/Z ���/���&'"*:>�*FmJC��(6&]4+��J�8��= !4'"*�)&+:k��&'�#(6����/]<#"*/�&+:>���
�U&+��4+��5��� =�e(6���NM�O��+Q6S�TU1�&%��&+�6,���(�.� !/m�2(�"$ A��&+:��A"�9�&'(�<�90��"'9�&'(Y/� �JC !��"�(6�!9K���
�U&+��4+��5��� !�2(6����"���:K�21���/
�� �JC&e?�4+����/e�#JC ���5k&'()(6��(Z<#"*4I.�8#(6��8#"$5�"*�� !���> !/X"����� !:#&+:�SCT�1� !/X"�8#8#(W��"*4+1V !/]4'"*�!�!&+:;��&+��8H&'(64+&'8��2(6���
 ��N�21� !/Z4+������&+`���S���"*/)&+:N���N�21�&
8#(W&+�� !����/Z,���(�.C ��N�e1� =/UBD&+�!:V�6,��C�n��&+/��) =����/["�(W =/)&��

�U"��f�U&+��8H&'(64+&'8��2(6���>"���:k�U&+��4+��5��� !�2(6���N"$/�&+`n"�JK8��!&+/i�*F�4+�������������� !���#"*����&'�#(�"$����&+�6,G��(�.�/�<H&
��/�&+:>Fp��(�5�&'��&'(�"$��(6&+4+��5��� !�� !���>�2"*/2.�/��! �.*&0F�"*4+&C(6&+4+��5��� !�� !���l"���:>:# !5� !�
(6&+4+��5��� !�� !���>�����A"�(65�&
/)4'"*�!&
:D"*�2"�<#"*/�&+/2�

�U�*,;:#�C�21�&+9C4+��JK8#"�(6&Z�#�#"����) =�e"*�� !��&+�!9C,� !�21CFp&+&+:�Fp��(6,�"�(6:f��&+�6,���(�.�/m<#"*/�&+:c���C4+��JK8��!&+��&]4+����?
��&+4+�� !�� =�69V<H&+�-,�&+&'���A"�9�&'(W/�,� !�21��������)��8#���!��5� =4'"$��4+����/��2()"* �����/e�

���C8#(6&+�� !����/�,���(�.Z�21�&�8#&'(-Fo��()JK"���4+&��*F��U&+��4+��5��� !�2(6���C1#"*/m�����Y9�&+��<H&+&'�K:#&+�)&'(�JC ���&+:CFp��(�JL��(6&
/���8#1� !/��) =4'"$��&+:E8#(6��<��!&'JC/0�! A.$&KF�"*4+&K(6&+4+��5��� !�� !���j<#���
�����!9>Fo��(�4+1#"�(�"*4+�)&'(Z��(Z:# !5� !�X(6&+4+��5��� =�) =���l���
">�! AJL =�)&+:;:D"*�2"*/2"�JK8��!&�S7T�1���/C����&c5���"$�Y�*Fi�21� !/C,���(�.> !/'tY���l4+��JK8#"�(6&K�21�&N��&+��4+��5��� !�2(W���3,� !�21
/�&+��&'()"*��F����!�!9N4+���#��&+4+��&+:V��&+�6,���(�.�/�"���:f,U =�e1c�21�&
��&+��8#&'(64+&'8��2(W���uSY^�4+��JK8#(6&'1�&'��/� !��&0&+�\"*���#"*�) =���
4+����/� !:#&'(6 ���5C�21�&� ��� ���&'��4+&i�$FD�\"�(69� ���5
�2()"* ��� A��5]/e"�JK8��!&�/� !�+&i"���:C���e1�&'(Y.*&+9
8#"�(�"�JL&+��&'(6/Y !/Y/2�#<�¡6&+4+�
�*FY�21� !/i8#"�8H&'(X¢£/)&+&
"*�!/��VMwv�vRQo¤RS

O



� �b�����i���I�[�u���������
	��%�[�����	��Y���g�U��������	��m�0Y�����
�6�D�������Z�
	�	����������������0�D�����
 "!   ���1¢$#&%Í�('*);¢����q�*¢������

^ :#&+�2"* !�!&+:7:#&+/�4'(W A8��) =���l�*Fm�21�&K�U&+��4+��5��� =�e(6���V"�(64I1� !��&+4+�e�#(6&C4'"��V<H&
Fp���#��:l ��3Mws�Q-SZ���N�Y !5DSCO0�21�&
����8H���!��5�9c�*FY4+�������������� !���#"*����&+�6,���(�.�/i��/�&+:> A���21� !/i,���().C !/i/21��*,i�uS�T�1�&X(�"�,a �JK"$5�&] !/�Fp&+&+:V ������
�21�&N ��#8#���c�A"�9�&'(N¢6O���¤C"���:;:#&+��&'(�JC ���&+/c�21�&c/� !�+&V�*Fi�e1�&N A�#8#���)��&+4+����(+S;�U&'�#(6����/f8H&'(�Fp��(�J �!��4'"*�
Fp&'"*�2�#(6&c&+`��e(�"*4+�� !���7"���:E�21�&'(W&eFo��(W&f&'"*4+13��&'�#(6���j =/C4+���#��&+4+�)&+: <�9E"l(6&+4+&'8��) =��&KBD&+�!:;���7"N/eJK"*�!�
"�(6&'"Z�$F��e1�&i8#(6&+�� =����/G��"�9�&'(+SY���C�21� !/�,G��(�.
"UFp���#(Y��"�9�&'(6&+:c��&+�-,���().] !/G"�8#8��! !&+:�S�T�1�&i1� !:#:#&'�c��"'9�&'(6/
4+����/� !/��C�*F,+�?�/2�#<���"'9�&'(X"���:���?�/e�#<��A"�9�&'(N¢£/)&+&kMws\QmFp��(]:#&+�2"$ =�!/2¤�"���:E&'"$4I1j/2�#<���"�9�&'(0 =�)/�&+�qF[4+����/) =/)��/
�*Fm/�&+��&'(�"*��8���"���&+/'S]T�1�&C ��#8#���]��"�9�&'(� !/ZB�(6/)�iJK"�8#8H&+:k�������NJC���!�� �8��=&c8��A"���&+/]�*Fm�21�&Xv-+�?�/2�#<���"'9�&'(+S. "$4I1>8��A"���&K�*FG"c��"�9�&'(�4+�����2"$ A��/
��&'�#(W����/],i1� !4I1l"�(W&X&+`��2(�"$4+�� ���5�"c8#"�(6�� !4'����"�(��=��4'"*� Fo&'"$�2�#(6&C�! A.$&
"j��(6 !&'���)&+:�<#"�(C��(K&+:#5�&�SaTU1�&V,�&+ !5�1��)/f�*F]�21�&l��&'�#(6����/c A���21�&/+�?�/2�#<���"�9�&'(6/N"�(6&kJL��:# qBD&+:a<�9
�2(�"$ A�� ���5DS���&'�#(6����/m�*F��21�&�/e"�JC&�8���"���&i/e1#"�(6&��21�&U/2"�JC&�,�&+ !5�1���/Y ��K��(6:#&'(Y���
"$4I1� !&+��&Z/���JC&U:#&+5�(6&+&
�*Fm�����=&'()"���4+&
����/21� qFo�]"���:l:#&eFo��(�JK"*�� !���uS�TU1�&X(6&+4+&'8��� !��&0BD&+�!:l/� !�+&K1#"*/i<#&+&'�@4I1���/)&'�N���f<H&KyC`Vy
8� !`�&+�!/��e1#(6����5�1������Y�e1� =/�8#"�8H&'(+SY^aJK"�8#8� ���50F�(6��J�����&]8���"���&i�)�
�21�&i��&+`��m4'"��f<H&i4+����/) =:#&'(W&+:�"*/�"
4+�������������� !���C/) A��4+&Z"*�!�D��&'�#(6����/m�$F�����&�8���"���&i1#"���&�5������21�&�/2"�JL&%(W&+4+&'8��� !��&�BD&+�!:#/'SY�u(6��J�����&���"�9�&'(
���0�21�&[��&+`����21�&Z/28#"*�� �"*�u(6&+/��������� !���c !/�(6&+:D��4+&+:V<�9K�6,G�
"���:�"C<����#(�(6 ���5CBD�!��&'(]¢p|*`#|
(W&+4+&'8��� !��&ZBD&+�!:
,� !�21�BD`�&+:7,�&+ =5�1���/Z�*F��#�� wFp��(�J /e1#"�8#&'¤]"����� !:#/]/2�#<�/e"�JK8��! ���5DSX�]�@�21�&C���21�&'(Z1#"���:7�21�&K���#JX<H&'(
�*Fm8���"���&+/i !/Z ���4'(6&'"*/�&+:�F�(6��J ��"'9�&'(����C��"'9�&'(� ��N��(6:#&'(%���K:#&+��&+4+�iJL��(6&]/28H&+4+ wBD40Fp&'"*�2�#(6&+/U�*F�1� !5�1�&'(
4+��JK8��!&+`� !�-9;¢£4'�#(6��&+:l/21#"�8#&+/2¤+SZT�1�&
/e"�JC&
�)��8#���!��5�9N =/
��/)&+:VFp��(U�21�&X�U&+��8H&'(64+&'8��2(6���l<#���],� !�21>"
:# q~�&'(6&'���Z.� ���:l�*F0+�?-��&'�#(6���uS

 "!1 2 %�3q�V��%54Ñ���V���-%6��

�����21�&m�U&+��4+��5��� =�e(6���]�e1�&�+�?-��&'�#(6����/�¢£����5�&+�e1�&'(D,U =�e1]�21�&�7U?-��&'�#(6����/2¤�"�(6&Y:#&+/)4'(6 �<#&+:K<�9K¢6O'¤RS��p/�1#"*/
<#&+&'�c/e1��\,Z�C ��VM�O�x+Qu�21#"*�]¢6O'¤Y ���4+����:# ���5f�e1�&[����()JK"*�! !�'"*�� !������&'(�J ¢87�?-��&'�#(6����/:9<;>=�¤�"�8#8#(6�*`� �JK"$��&+/
"34+�������������� !��������(�JK"$�= !�+&+: <�9��21�&7�!&'��5��21g�*FK�21�&l,G&+ !5�1�����&+4+�)��(N"���:a�21�&j A�#8#���)��&+4+����(+S T�1�&
/�&+�!&+4+�� !�� =�69l�*Fm�21�&?+�?-��&'�#(6����/]4'"��l<�9l"*:*¡W��/)��&+:k<�9k1#"���:l,� !�21>�21�&C8#"�(�"�JL&+��&'(i(RS[(U !/
/�&+�Z���Nx#Swy
 ��3�21� !/C,G��(�.Dt�/��l�21#"$�
/� !5��� qBD4'"����f"*4+�� !�*"*�� !���3�*Fi"�Fo&+, ��&'�#(6����/L(W&'JK"* ���/'tY,i1� !�!&V/eJK"*�!����&'�#(6���
"*4+�� !�*"*�� !����/]"�(6&]/2�#8#8#(6&+/)/�&+:�S

9A@ = ¢CBED>F#¤�G H = ¢CF#¤JILKNMPO�QSRTQLUAVXWZY\[^] _`] a>bdcfegWihkjJYZlmO�[^] _$bMPOon Wdprqtsn W prqts\u jwv WdY\a>bdcfxyWdYzl{b | O~}
9 ;>= ¢CBu¤�G � Q _ Q ["� = ¢C�#¤'¢C9T� =Z� M ¢CB�����D>�D¤^�X� MP� �IY¢C��¤�G �A��"�\��\� �{� ��{� �

¢6O'¤

v



�Y !5��#(6&NO���T�1�&C����8H���!��5�9N�*FG�U&+��4+��5��� !�2(6���>"���:7��&+��8H&'(64+&'8��2(6���k��/)&+:VFp��(�F�"*4+&K"���:>:# =5� =�
(W&+4+��5*?
�� !�� !���34+����/� !/��)/X�$F�Fo���#(]��"�9�&'(6/C,� !�21@Fo���#(04+�������������� !���#"$�%8���"���&+/� A�3�e1�&KB�(6/)�X1� !:#:#&'�;��"�9�&'(C"���:
/� !`���&+&'�N4+�������������� !���#"$��8���"���&+/i ����21�&
/�&+4+����:V1� =:#:#&'�>��"�9�&'(+S

9 ;X= ¢CBu¤ 7U?-��&'�#(6���ut��A"�9�&'(��6tn8H��/� !�� !��� B��9A� = ¢CB�����D>��¤ ��?-��&'�#(6���utD��"�9�&'(�� | O�t#8���"���&���tD8H��/� !�� !���
B �����9A@ = ¢1B"DXF#¤ +�?-��&'�#(6���ut���"�9�&'(��6t#8���"���& FutD8H��/� !�� !���/B��9A� = � M ¢CB�����D>��¤ ��?-��&'�#(6���utD��"�9�&'(�� | O�t#8���"���&���tD8H��/��� !��� B � ���
� = ¢C��DX�D>F#¤~D	� = ¢CF#¤ JC��:# qB�"�<��!&X,�&+ !5�1���/
�� = ¢C�#¤ 8#��/� !�� !��&0BD`�&+:N,�&+ !5�1���/
�Hf=�¢CF#¤ /�&+�!&+4+�� !�� =�69��IY¢C�D¤ �������! ���&'"�(6 !�69��

���74+�����2()"*/��]���>�21�&f�U&+��4+��5��� =�e(6���j�21�&��U&+��8H&'(64+&'8��2(6���j !/K<#"*/�&+:3���l}l4'�����!�!��4+1�?-�Y !����/c��&'��?
(6����/Z,� !�21�/� !5�JC�� !:7�������! ���&'"�(6 !�69kT�1���/[�U&+��8H&'(64+&'8��2(6���> !/
"�4+��JC<� A�#"$�� !���N�*FG"c��&'�#(6����F��#��4+�) =���
<#"*/�&+:3���3��&'(64+&'8��2(6���7,� !�21j�21�&c4+�������������� !���#"*����&+�6,���(�.N/)�2(���4+�2�#(6&c�*F[�U&+��4+��5��� !�2(6���b¢pv�¤RSVT�1�&
�U&+��8#&'(64+&'8��e(6���C8#&'(�Fp��(�JL/m"�4+�������������� !���0,� !�21������m����(�JK"*�! !�'"*�� !���C(6&+/e���=�) A��50 ��K"�/) AJ�8��=&'(�F��#��4+�) =���
,i1� !4+1c =/Z&+�#�� =�*"*�!&'���Z���K"0,�&+ =5�1���&+:N/e�#J <#&+�6,�&+&'�c ��#8#������&+4+����(0¢£,� !�21� ��c�21�&
(6&+4+&'8��� !��&ZBD&+�!:D¤Z"���:
,�&+ !5�1��)��&+4+����( �*F��e1�&%��&'�#(W���uSY���0�21�&���&+��8#&'(64+&'8��2(W���K"Z/� !5�JC�� =:0F��#��4+�� !���C !/G��/)&+:L"$/m�������! A��&'"�(6 !�-9�S

|



T�1�&
JK"$ A��:# q~�&'(W&'��4+&
���K�e1�&]4+����4+&'8��[��/)&+:V ��7M�O�{+Q� =/Z<#"*/�&+:V���N"C/�&+�#��&'���� �"*� �=&'"�(��� ���5N/��2(�"*�)&+5�9�S

9 @ =�¢CBED>F#¤ G IK¢ Q _ Q [ � =�¢C��D>� D>F#¤J9 � =Z� M ¢1B ����DX�D¤�¤I�¢1�D¤ G O � ¢6O����f����¢ | �D¤)¤ ¢pv�¤

 "!�� � �V���(6	� 6�
Ð�����A���
���c�e1� =/]"�8#8#(6��"*4I1��21�&]4+�������������� !���#"$����&'�#()"*����&+�6,���(�.�/G"�(6&]�e(�"* ���&+:N��"'9�&'(G<�9c�A"�9�&'(%/��2"�(6�) A��50F�(6��J
�21�&UB�(6/���1� =:#:#&'�c��"�9�&'(+S�^UFo�)&'(Y�2(�"$ A�� ���5C�*F��21�&UB�(6/���1� =:#:#&'����"'9�&'(Y,� !�21� �JK"*5�&+/�4+�����e"* ��� A��5C/� �JK8��!&
Fp&'"*�2�#(6&+/��21�&Z�2(�"* ��� ���5K/�&+��Fp��(��21�&]��&+`�����"�9�&'(�4+�����e"* ��� A��5cJC��(6&Z4+��JK8��!&+`N8#"*����&'(���/� !/i8#(6��8#"*5�"*��&+:
�21#(6����5�1c�21�&]B�(W/�����"�9�&'(+S�T�1� !/
8#(6��4+&+:D�#(W&
 !/[(W&'8#&'"*��&+:7�#���� !���21�&0�����28#���Z�A"�9�&'(% =/](6&'"*4+1�&+:�S�T�1���/
1� !5�1�&'(]��"�9�&'(6/
(W&'8#(6&+/�&'���ZFo&'"*�e�#(6&+/]�*Fm ���4'(6&'"*/� ���5l4+��JK8��!&+`� !�-9�SK�]��&K"*:#�*"����2"*5�&C�*F��21� !/
"�8#8#(6��"*4+1
 !/]�21#"*�]�21�&0B�(6/)�[1� !:#:#&'�j�A"�9�&'(U:#��&+/X�����]1#"���&C����<H&K(6&+�2(�"* ���&+:lFp��(U&'"*4+1V4+��"*/)/� qBD4'"*�� !���78#(6��<��=&'J
/� ���4+&UFo��(��69#8� !4'"*�#�� !/2�#"$��(6&+4+��5��� =�) =���C�2"*/2.�/m��/2�#"*�!�!9K&+:#5�&+/�1#"���&����
<#&�&+`��2(�"$4+��&+:K"*�Y�21�&�B�(6/)�Y�=&+��&+�oS
�D��(��21�&X�U&+��4+��5��� !�2(6�����21�&K(6&+ ���Fo��(64+&'JC&'���i�!&'"�(��� ���5V(����!&K8#(6��8H��/�&+:l<�9N�u�#.���/21� �JK"c !/]��/�&+:71�&'(6&
<#���21�Fo��(�/2�#8#&'(W�� !/�&+:7"���:V�#��/2�#8H&'(6�� =/)&+:k�e(�"* ��� ���5@¢p|�¤+S��D��(��e1�&
��&+��8H&'(64+&'8��2(6���N�21�&
�u}L+�?-(����!&0 =/
��/�&+:lFp��(U/2�#8#&'(W�� !/�&+:3�!&'"�(��� ���5DSCT�1� !/] =/�Fo&'"$/� �<��=&LFo��(Z�e1�&X:# !5� !�C(6&+4+��5��� !�� !���l8#(6��<��!&'J ,i1�&'(6&C !�] =/
 ����e�� =�) =��&+�=9>4+�!&'"�(��e1#"*��4'�#(6��&+:>�! A��&+/
"���:V&'��:D8#�� A����/]"�(6&] �JK8H��(6�2"����i1� !5�1�&'(U�!&+��&+��Fp&'"*�2�#(W&+/'SY�D��(�"
8#(6��<��!&'J �! �.*&KF�"*4+&K(6&+4+��5��� =�) =���7���@�21�&K���21�&'(]1#"���:E !�
 !/0:# wdc4'���=�C���>�2(�"* ��l �����&'(�JC&+:# �"*�)&K��"'9�&'(6/
/2�#8H&'(6�� !/�&+:c/� ���4+&Z =�Y !/������m.����*,i�0,i1� !4+1f1� !5�1�&'(��!&+��&+�#Fp&'"*�2�#(6&+/m"�(6&�JC��/��Y �JK8H��(6�2"����'S����C�21� !/�4'"*/�&
�#��/2�#8H&'(6�� !/�&+:N"*�!5���(W =�e1#JC/�Fo��( Fo&'"*�e�#(6&�&+`��2()"*4+�� !���C"�(6&�"�8#8��! !&+:f�! �.*&i8#(W A��4+ �8��!&]4+��JK8H����&'���m"��#"*�!9�/) =/
��(Y"����)��&'��4+��:# ���5X�!&'"�()�� A��5cMw{�Q-t#Mqv�|RQ-S������21��#��/2�#8#&'(6�� !/�&+:N"*�!5���(6 !�21#JC/�5� !��&�/� �JC !��"�(�(6&+/2���!��/m/) A��4+&Z !�
1#"*/m<H&+&'�K/21��*,i�0�21#"$���21�&U,G&+ !5�1���/Y ��C�21�&Z1� =:#:#&'����"�9�&'(��*F�"Z�e1#(6&+&+��"'9�&'(6&+:f"�������&'��4+��:# A��5C��&+�6,G��(�.
4+������&'(65�&]�)�L8#(W A��4+ �8#"*�Y4+��JK8#����&'����/
Mq|+Q6t�MwyRQ-S

� � = ¢C��D>� D�F�¤�G � = � = ¢1�#¤J9A� = � M ¢ B ����DX�D¤
� � = ¢�F#¤�G � = 9 [ = ¢ Bu¤ ¢p|�¤

� � �J�����u���K����u���]� �������Z�
	��h���6���5�%��� �J�Z�6�5�
�Y �(6/��c�21�&k8H&'(�Fp��(�JK"���4+&>�*F
4+�������������� !���#"*�Z��&'�#(�"*�]��&+�-,���().�/f"���:;F����=�!9b4+���#��&+4+��&+:a��&+�6,���(�.�/C =/
4+��JK8#"�(6&+:7Fp��(0(6&+4+��5��� !�� !���3�*F]1#"���:#,i(6 !����&'�j:# !5� !��/'S3���j�21�&KFp���!�!�*,� ���57&+`n8H&'(6 �JC&'����/f���l/28#&+4+ qBD4
Fp&'"*�2�#(6&C&+`��2(�"*4+�� !�����2"�.*&+/]8���"*4+&f<#���]�21�&K(�"�,� �JK"*5�&+/]"�(6&K��/�&+:l:# �(6&+4+���!9>Fo��(Z4+�A"$/�/� qBD4'"*�� !���uSCT�1�&
:# !5� !�V:D"*�e"*/�&+�c4+����/� !/���/N�*FNO'x�x�x�xl:# !5� !��/�¢6O�x�x�x38#&'(c4+��"*/�/2¤�Fp��(c�!&'"�(��� ���5b"���: O'x�x�x�xj:# !5� !��/NFp��(
�\"$�= !:D"*�) =���uS
���>�21�&C��(6 !5� ��#"*��:D"*�2"$/�&+���21�&C:# !5� !��/
"�(6&C����(�JK"$�= !�+&+:7,U =�e1V(6&+/28H&+4+�]���c/� !�+&�t�8#��/� !�� !���ut
��(6 !&'���2"*�� !���]"���:
4+�����2(�"*/)��"���:]�21�&m(6&+/��������� !���� !/GO'{U<�9CO'{�8� !`�&+�!/Y,� !�210s�<� !��5�(6&+9��\"*����&+/'S . `n"�J�8��=&+/
�*FY�21�&]:D"*�2"$/�&+��"�(6&]/21��*,i�c ��N�Y !5DS�v#S

T%,G�U&+`n8H&'(6 �JC&'���)/m"�(6&m:#&+/)4'(6 �<#&+:K ��0:#&+�2"* !�pSm����&+`n8H&'(6 �JC&'���G�u����(�JK"$�= !�+&+:K:# !5� !��/m"�(6&m4+��"*/�/) wBD&+:�S7m"�(6 �"*�) =����/f ��;�e1�&V1��#JK"��3/��69��!&N�*F],i(6 !�� ���5;(6&+�n�� �(6&l"l/��2(W����5l�����!&'(�"���4+&N���j:#&eFo��()JK"*�� !����/'S;���
&+`#8#&'(6 �JC&'���k�6�l¢£�Y !5DS |�¤c"*:#:# !�� !���#"*�!�!9a�21�&l:# !5� !��/k"�(6&V/21� qFp��&+:�tZ/�4'"*�!&+:h"���:a(6���2"*��&+:b<�9b"�d���&
�2(�"���/6Fo��(�JK"*�� !����/] ��3��(W:#&'(
�)�kJC&'"*/e�#(6&f�e1�&f�����=&'()"���4+&f�$Fi�21�&c4+�A"$/�/� qBD&'(6/K,� !�213(6&+/28H&+4+�C���l�21�&+/�&
�2(�"���/6Fo��(�JK"*�� !����/�/�&'8#"�(�"*��&+�!9N"���:N ��N4+��JC<� ��#"*�� !���uS

�



�Y !5��#(6&Cv#� . `n"�JK8��!&+/]�*F��e1�&
:# !5� !�]:D"*�2"*/)&+�'t#4+�����2"* ��� ���5N:# !5� !��/[����(�JK"*�! !�+&+:l,� !�21l(6&+/28#&+4+�Z���K/) =�+&�t
8#��/� !�� !���V"���:>��(6 !&'���2"*�� !���N��/�&+:> ��N&+`#8#&'(6 �JC&'���[�Z¢6O'{*`uO'{�8� !`�&+�!/2¤+S

�Y !5��#(6&K|#� . `n"�J�8��=&+/ZF�(6��J �21�&C:# !5� !�]:D"*�2"*/)&+�i,� !�21l"*:#:# !�� !���#"$�Y�\"�(6 �"*�) =���V�$Fm:# =5� =�]/) =�+&�t�8#��/) =�) =���
"���:N��(W =&'���2"*�) =���ut#,i1� !4I1� !/[��/�&+:> ��N&+`#8#&'(6 �JC&'���[�6�]¢pv*��`nv*��8� =`�&+��¤+S

��!   �����g�����A�Ð�A6Í¢����
	��56 3�#}��� ¢5¢Á�T6ç� � 
 �µ¢�� # � ¢�� �&%6��P¢���6J¢ ) ��1���
��%J� � ¢ �t%6���6�3
�}���L�A6Í¢Á��¢�� % 6

�U&+��8#&'(64+&'8��e(6���N"���:N��&+��4+��5��� !�2(W���f"�(6&i4+��JK8#"�(6&+:K,U =�e1c�21#(6&+&UF����!�!9f4+���#��&+4+��&+:N4+��"*/�/� qBD&'(6/'S������!�!9
4+���#��&+4+��&+:N4+��"*/)/� qBD&'(6/�"�(6&](6&'8#(6&+/�&'����&+:N<�9C�21�&Z�6,G�]��"�9�&'(6&+:N��&'(64+&'8��2(W���ut��21�&Z�21#(6&+&+��"�9�&'(6&+:c}7���!�� q?
��"�9�&'(�8#&'(W4+&'8��2(6���l"���:>�21�&K��&'"�(W&+/��[�U&+ !5�1�<#��(]����"*/)/� qBD&'(Z,� !�21>�21�&X"�8#8#(W��8#(6 �"*��&0����8#���=��5�9E¢pT�"�<��!&
O'¤+Sl���j�21� !/K4+������&+`��
�21�&V�U&'"�(6&+/)�X�U&+ =5�1�<H��(K����"*/�/) wBD&'(L4'"��E<H&V(6&+5�"�(W:#&+:�"*/C"l��&'�#(�"*����&+�6,G��(�.
,i1�&'(6&]�e1�&
���#JC<#&'(%�*F�1� !:#:#&'�V�#�� !��/Z !/�&+�n�#"$���)�X�e1�&
���#JC<#&'(%�*F��2(�"$ A�� ���5c/2"�JK8��!&+/i"���:V"
,U A�#��&'(
�2"�.$&+/%"$�=�Y(����!&
 !/i"�8#8��= !&+:7"*���e1�&]�����28#������"�9�&'(+S

T�"�<��!&KO��Y����"*/�/� qBD&'(6/�<#"*/�&+:c�����!��4'"*��"���:c5��!��<#"*��Fp&+&+:�Fo��(6,�"�(6:K4+���#��&+4+�) =����/'t#,i1� !4+1f"�(W&i4+��J�8#"�(6&+:
 ��N&+`#8#&'(6 �JC&'���]�m���N����(�JK"*�! !�+&+:V:# !5� !��/�S

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

-,��� ( ��+&��� ( �&+���� .*/102/".43�/".*5 -,����+&��$ ��-6�2!4718�',��+9������$�$2!4:�!1��+ 3�;�<�/1=2/".*5
-6���&����71�>!*�&+���� .*/102/".43�/".*5 ?�@&�A���1B,��+DC,��+&��� ( �&+���� 3�;�<�/�.45

?�8,+����A���1B,��+DE�)"� �"!1���1B,��+ ( ��+&��� ( �&+���� 3�;�<�/�;�5�/".*5

za1� !�!&
�21�&Z����8H���!��5�9c�*F��U&'"�(6&+/����U&+ !5�1�<H��(�����"*/)/� qBD&'(i"���:V��&'(W4+&'8��2(6���� !/�:#&+��&'(�JC ���&+:l<�9c�21�&

y



8#(6��<��!&'JNt�Fp��(��21�&�}7���!�� !��"�9�&'(�8#&'(W4+&'8��2(6�����21�&i���#JC<#&'(Y�$F�1� !:#:#&'�N��&'�#(6����/�1#"*/Y���
<#&Z��8��� �JC !�+&+:c ��
"*:#�*"���4+&
<�9NJC���!�� �8��=&0�2(�"* ��� ���5f(��#��/U,� !�21c:# q~�&'(W&'�������#JX<H&'(6/��*FY1� =:#:#&'�l��&'�#(6����/'SY�Y qFo�69f��&'�#(W����/
�2�#(���&+:c�����Y���C<#&]"Z5�����:K�e(�"*:#&��*~k<H&+�6,G&+&'�L4+�A"$/�/� qBD4'"*�� !���N8H&'(�Fo��(�JK"���4+&i"���:fJC��:#&+�D4+��JK8��!&+`� !�-9�S
^Z�=�u4+��"*/�/) wBD&'(W/G&+`�4+&'8�����&'"�(6&+/��G�U&+ !5�1�<#��(�����"*/�/) wBD&'(U1#"'��&����X<H&i�e(�"* ���&+:f !��&'()"*�� !��&+�!9�t�,i1�&'(6&'<�9K�21�&
4+������&'(65�&'��4+&��*FG�21�&C�*"*�! =:D"$�� !���7&'()(6��(Z !/
��<�/)&'(6��&+:l/� �JC���=�e"���&+����/��!97���l"��@ A��:#&'8H&'��:#&'���C��&+/)�]/�&+�
 ��l��(6:#&'(Z�)�V"'���� !:k�*��&'(-BD���� ���5DS
T�(�"* ��� ���5V !/
/)����8#8#&+:j,i1�&'�l�21�&C�\"$�= !:D"*�) =���7&'(�(W��(� !/C�����ZF��#(W�21�&'(
:#&+4'(6&'"*/) A��5�S TU1�&V�2(�"$ A�� ���5;/2"�JK8��!&k/) =�+&l !/V"��  AJ�8#��(6�e"����N.*&+9 8#"�()"�JC&+��&'(0Fp��(�5�&'��&'(�"*�! !�'"*�� !���uS
T�1�&'(6&eFp��(6&0�21�&]�!&'"�(��� ���5V8#(6��4+&+:D�#(6&C !/[(6&'8H&'"*��&+:>/�&+��&'(�"*� �� �JC&+/�Fp��(�&'"$4I1�4+�A"$/�/� qBD&'(Z,� !�21N:# q~�&'(6&'���
�2(�"$ A�� ���5>/2"�JK8��!&C/� !�+&+/'SC�� ���&K�2()"* ��� A��5l(6&'8#&+�) =�) =����/X"�(6&C4'"�()(6 !&+:k�����],� !�21>�2(�"* ��� ���5V/2"�JK8��!&X/) =�+&+/
(�"���5� A��5�F�(W��J O'xZ���CO'x�x�x]8#"$����&'(���/m8H&'(Y4+��"*/�/'S�����(�&+`n"�JK8��!&i�Y !5DS��]/21��*,�/�Fp��(��21�&�}7���!�� !��"�9�&'(�8#&'(-?
4+&'8��2(6���C�21�&�4+������&'(65�&'��4+&��*F��e(�"* ��� ���5L"���:K4+��(�(6&+/e8#����:# ���5
�*"*�! !:D"*�� !���c&'(�(6��( Fo��(�:# q~�&'(6&'���m�2()"* ��� A��5
/2"�J�8��=&0/� !�+&+/'S

0

5

10

15

20

0 20 40 60 80 100 120

T
es

tfe
hl

er
ra

te
 [%

]

Iterationen []

"bpa_10.t"
"bpa_20.t"
"bpa_30.t"
"bpa_50.t"
"bpa_70.t"

"bpa_100.t"
"bpa_200.t"
"bpa_500.t"

"bpa_1000.t"

V
al

id
at

io
ne

rr
or

 [%
]

Iterations [ ]

�Y !5��#(6&>�D�V��������&'(65�&'��4+&V�*F]�2(�"* ��� ���5;"���: �*"*�! =:D"$�� !����&'(�(6��(C�$F[}7���!�� !��"'9�&'(�8#&'(64+&'8��e(6��� Fo��(K�� ���&
:# q~�&'(6&'���U�2(�"* ��� ���5f/e"�JK8��!&
/� !�+&+/]<#&+�6,�&+&'�7O'xC"���:3O'x�x�x0/2"�JK8��!&+/i8#&'(U4+��"*/�/'S

�Y !5DS�yl/2�#JKJ�"�(6 !�+&+/N�21�&k(W&+/2���!��/N�*F
&+`#8#&'(6 �JC&'���V��S�T�1�&l�\"*�! !:D"*�� !���g&'(�(6��(C !/V8��!�����)&+:�"*/N"
F��#��4+�� !���C�*F��2(�"$ A�� ���50/2"�JK8��!&�/� !�+&UFo��(��21�&�BD��&�:# q~�&'(6&'����4+��"*/�/� qBD&'(6/'S��p�m !/�4+�=&'"�(6�!9K/21��*,i�0�21#"*�m<H���21
4+�������������� !���#"*�Z��&+�-,���().�/C5�&'��&'(�"$�= !�+&>/� !5��� qBD4'"����)�=9b<#&+���)&'(C�21#"��3�21�&cF����!�!9 4+���#��&+4+��&+: ��&+�6,���(�.�/'S
T�1�&l8#&'(�Fp��(�JK"���4+&V�*FX��&'(64+&'8��e(6���; !/c,���(6/��K/) A��4+&7"l�*"*�! !:D"*�� !���b&'(�(W��(C�*FXy#Sqy�v � (6&'JK"* ���/V"�Fp��&'(
�2(�"$ A�� ���5>,� !�213O'x�x�xC/e"�JK8��!&+/X8H&'(Z4+�A"$/�/'S
T�1� !/0/21��*,�/i�e1#"*�["c�! ���&'"�(�/�&'8#"�(�"*�) =���V�$Fm�21�&C��&'�>:# =5� =�
4+��"*/�/�&+/U =/]������/2��df4+ !&'�����!9k"*4+4'�#()"*��&Z���N(�"�,b AJ�"*5�&+/'SmTU1�&]}@���!�� !��"�9�&'(�8H&'(64+&'8��2(6���>1#"*/�5����%vHSwy�| �

&'(�(6��(+S��]���21�&����e1�&'(m1#"���:�Fo��(��21�&�4+�������������� !���#"*�u��&+�6,G��(�.�/�?m�U&+��8#&'(64+&'8��e(6���K"���:N�U&+��4+��5��� =�e(6���
?������!9;O�Swv�| � "���:;O�Swy�� � JC !/�4+��"*/�/) wBD4'"$�� !����/K1#"'��&X<#&+&'�@��<�/�&'(6��&+:7(6&+/e8#&+4+�� !��&+�!9�SKT�1� !/
 ���:# !4'"*��&+/
�21#"*���21�&���&+��8H&'(64+&'8��2(6���
 !/Y&+��&'�0/��! !5�1����!9X<H&+����&'(��21#"����21�&G�U&+��4+��5��� !�2(6���0,� !�21CJC��(6&m4+��J�8��= !4'"*�)&+:
��&'�#(6����/�S ����(c/2JK"*�!�]�2()"* ��� A��5�/2"�JK8��!&l/� !�+&+/�¢WO'x;8#"*����&'()��/�8H&'(N4+��"*/�/2¤c�e1�&E��&'"�(6&+/��N��&+ !5�1�<#��(
����"*/�/) wBD&'(�1#"*/C5����C�21�&c,G��(6/��
&'()(6��(C(�"*��&l¢6O's#Sw��| � ¤]<#���K,� !�213 ���4'(6&'"$/� ���57�2(�"* ��� ���57/2"�JK8��!&N/� !�+&
 !�
5�()"*:D�#"*�!�!97 �JK8#(6�*��&+/
(6&+��"*�� !��&+�!97�)�N�21�&K���21�&'(0"*�!5���(6 !�21#JL/
"���:E"*4+1� !&+��&+/Kv#Sw|#O � ��&+/��]&'()(6��(ZFp��(
O'x�x�xC�!&'"�(��� ���5�8#"$����&'(���/i8H&'(Z4+��"*/�/'S�T�1� !/[JL =5�1��]<#&0:D��&X�)�K�21�&ZF�"*4+���21#"*�U�21�&X�U&'"�(6&+/��Z��&+ !5�1�<#��(

{



����"*/�/) wBD&'(Z"�8#8#(6�*`� �JK"*��&+/��e1�&]��8��� �JK"*����"�9�&+/�4+��"*/)/� qBD&'(UFo��(���"�(65�&
/2"�J�8��=&0/� !�+&+/'S����*,�&+��&'(�,�&
"�(6&
 ����)&'(6&+/���&+:f8#(W AJ�"�(6 !�!9X ��C5�����:C5�&'��&'(�"*�! !�'"*�� !���0Fp��(�/2J�"*�!�#�2(�"* ��� ���5
/2"�JK8��!&G/) =�+&Z"���:K4+��JK8#���e"*�� !���#"*�
&edf4+ !&'��4+9;/��7�e1#"*�C�21�&V��&'"�(6&+/��K��&+ !5�1�<#��(K4+��"*/�/) wBD&'(c<#"*/�&+:;���bO'x�x�x�/2"�JK8��!&+/N8#&'(C4+��"*/�/� =/c�����
Fp&'"*/� �<��!&
Fp��(�8#(�"*4+�) =4'"$��"�8#8��! !4'"*�� !����/'S

0

5

10

15

20

10 20 30 50 70 100 200 500 1000

F
eh

le
rr

at
e 

T
es

ts
tic

hp
ro

be
 [%

]

Groesse der Lernstichprobe pro Klasse []

"lms.t"
"bpa.t"
"cog.t"
"neo.t"
"knn.t"

V
al

id
at

io
ne

rr
or

 [%
]

Perceptron
Multilayerperceptron

Nearest Neighbour Cl.
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