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£¨¢��2��­#�v�������I�Ñ�ª��®I§Ö��¸¡�7¢×�ÿ­2������Æ¡��§�£¨�7��Á'���«�7¯v��§��t��¼¥���à¦I�7����§¬�v£¥¢I��¦v£¨¢����I�Ñ²B³²·²B³²[­#�Â��¢«¢I��¼B�ª�¡§T���I�
9:T%Ut¾ ô M í Ý«Áñð�§���¦Âõ���¢I¦sÀO9NPt�êô í Ì�ß��7áeûBü�õ�§¬��­7�¡¢I�¬��§�®I­���£¥�¡¢I�ÒÎÊ�I�7§������I��Ä|������¢¹��£¨��¼ ��â��7­7���
��� ­7�¡¼¨��®I§�§��7­��¡¢I¢«��­7��£¨�¡¢`ô#9NMtõ}��§¬�e��£¨¢«£¨��£¨���7¦xÁ

���«�à½/¾ÓÀn��¢I�7§�Æ�¯�®I¢I­��7§¬����£¨¢¹��£¥���}ÎÊ£Ï����¯¡����§?Øy����Øy¯¡����§}­���§�§��7¼Ú����£¨�¡¢«�}��§¬���#������¢��ª§���� MÊ�7�MÁ � Ì�ð0�yÁ
Ð�¼¨¼|�����«��§�®I¢I­7��§?�#��£¥¢×��£¨�7��£¨¢����«�à��¢Â��¼Ï¯·�¬£¨����§����7¸���¼¥®Â������¦���� �2Ë¡Þ���¢I¦ÃÜ�Ý21�ß��7á"�«��£¨��®I¼¥����¢I����®I��¼Ï¯
£¨¢ ë�ì ��¢I¦ � ì �ª§¬�¡�h���I�Ò�ÈÎÿ��ØÈÄÂ��§������7���7§��I���7ÁT���I��¢�­����
 I£¨¢«£¨¢IÆ[��¼¥¼����I�à�v������®«§�������¢¹���*�B��¢¹¯
¸���§�£Ú����£¨��¢��4¸¡��§Ê���«£¨����¢«��§�Æ�¯�§���¢IÆ���£¨�}�#�.����¢Ã£¨¢¹������­7­��¡®«¢×�Ñ®I�¬£¨¢IÆv��¼¨£¥¢I�2��§ÿ£¨¢¹���7§�Ä��¡¼Ú����£¨�¡¢v�ª�¡§}���I�
£¨¢¹���7§�����¦I£¨����� 9:�l��¢I�7§�Æ¡£¥����ÁÖ� �� I¼¨�eË[¼¨£¨�?���Ê��¼¥¼����«�Å�?¯·�?���7������£¨­à®I¢I­7��§?�#��£¥¢×��£¨�7�Ñ�ª�¡§}���I�e�¬�#��¢I¦Â��§¬¦
��¢Â��¼Ï¯·�¬£¨�e���àÎÿ�7¼¨¼*���à���I���¡Ä«��£¨�v��¼TÀO9NPt�æ��¢I¦D9:T�U�¾ §¬��­7�¡¢I�¬��§�®I­���£¥�¡¢I��£¥¢ ���I��²�³²=²B³²s­#�Â��¢I¢I�7¼yÁ
���I� 9NMæ®I¢I­7��§¬����£¨¢¹�È¯ £¨¢ ���I£¥�Å­#�I��¢I¢I�7¼ÿ£¨�à�#�.����¢`£¨¢¹������­�­7�¡®I¢¹�����Å�2��­#�49:� ��¢I�7§�Æ�¯�ÁÃ���� I¼¥��Þ
¼¨£¨�?���Å��¼¨¼T���I���?¯·�?���7������£¨­v®I¢I­��7§¬����£¨¢¹��£¥���
£¥¢Ç���I���?�#��¢I¦I��§�¦è��¢I��¼¥¯=���7���������I�v���I§��7�����7�v£¥¼¨�7Ä«���¡¢«£¨­
­#�Â��¢I¢I�7¼¨�7Á
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Q¬�7���7Áåù·®« I��£¥¦I£Ú��§?¯`�?��®I¦«£¨�������tÄI��§¬��£¨­�¼¥����ÎÊ£Ï���I£¥¢`���«�3Q¬�7�����I�4¸��� |�7��¢n����¦«�� ¹¯ç­����vÄÂ��§�£¨¢«Æ����I�
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¦I���#�«Áà���I�����2��¢����I£Ï� �����ª�¡®«¢I¦�£¨¢ ë�ì ��¢I¦ � ì ��§��Å���I�7¢ §¬���¬­2��¼¥��¦�����­7�¡§�§¬���¬Ä|�¡¢«¦s�������I�
§����¬£¨¦I®I��¼B¦I£¨�¬­�§��7ÄÂ��¢I­7£¨�7�Ö�ª�¡®I¢«¦� ��7�ÈÎÖ����¢�¦I���#�Å��¢I¦��¬£¨�
®«¼Ú����£¨�¡¢[��� ����§Ö��¢¹¯�­��¡§¬§���­���£¥�¡¢I�*�Â�2¸¡�Ò ����7¢
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�v�¡����¢¹��®I� ­7�¡§�§¬��­7��£¨�¡¢���� Ý«Áñð �*7h­7�¡�
 I£¥¢I��¦�ÎÊ£Ï�������I�àÄ���§¬­���¢¹����Æ¡�e��§�§¬�¡§����'Ý«ÁöÝ�Ý¡Ý¡Ë07 Ä|�7§tßà��á
£¨¢ç���«����¸���¼¨®Â����£¨��¢ç���Ñ���I�����¡�v�7¢¹��®I� ��­2��¼¨��¼¨£¥¢I�2��§�£¥�È¯9�'�#���×£¥¢IÆ�£¨¢¹���s��­�­���®I¢¹�v���I��­��¡§¬§��7¼Ú����£¨�¡¢
ô#��Ý«Á 1�Ë¹õ�ÁT���«�e�¬����¼¨¼� «£Ú���¬�����ª�¡®I¢I¦Ã���Ñ�
�ª®I¢I­���£¨��¢���� Ä��¡¼Ú��§���¢IÆ¡¼¥���Â�2¸¡�Å��¢I��Æ¡¼¥£¨Æ¡£¥ I¼¨�t�7â|��­��2Á

øÂ�¡§T���I� 5¿¶=²�³²[­#�Â��¢I¢I��¼ �=���I�Ñ�v�¡����¢¹��®I� ®I¢I­7��§¬����£¨¢¹�È¯[£¥�Ö¦I�7§�£Ï¸¡��¦v�ª§��¡�î���I�t�ª®«¼¨¼Â�7â|��­��ÿ���x���I�
®I¢I­���§�§��7­7����¦�Æ¡¼¥�¡ Â��¼Â��â��¬�7�Ö���KÝ«ÁóÝ¡Ë07�Á'���«��Ä���§�­7��¢¹�#��Æ¡���7§�§���§Ö���xÝ«ÁóÝ¡Ý¹Ü��*7äÄ|�7§}ß��7á £¨¢v���I�Ñ��¼¨��Ä|�
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£¨¢å���«����£¨��®I¼Ú����£¨�¡¢`��§��
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®I�¡¢«��§¬���¬Ä|�7­7��£Ï¸¡�7¼¥¯ç���Ç�v����­#�å���I��¦Â���#�
ÎÊ�I��¢��2¸¡�7§���Æ���¦��4¸¡��§}��¼¨¼B���¡�v�7¢¹�#�«ÁTøÂ�¡§ ë�ì �=���I�t�7â|��­��Ê£¨�*§���¼¨����£Ï¸¡�7¼¥¯[£¨¢«��£¨Æ�¢I£��Â­���¢¹�ÿ «®«���¡¢ � ì
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ÐjÄ|�¡�¬��£¥ I¼¨�� I£Ú����£¨¢°���I�����2����®I§¬������¢¹���������I��¼¥��Ä«���¡¢©¦I£¥§���­���£¥�¡¢´£¥¢´���I���4¶·²B³²©��¢I¦ 5¿¶·²B³²
­#�Â��¢I¢I�7¼¨�ÒÎÿ�����¬��®I¦I£¥��¦� ¹¯�­7�¡�vÄI��§�£¥¢IÆv���I�
¼¨�7Ä«����¢���§���­ � /���¢I¦ 0`��¢IÆ�¼¨���Ò���Ò���2���¬®I§��7¦� ×¯Ã���I�
á���¾T�´��¢I¦
���I��úÈ� 9 ���ÊÀO9å���7ÄÂ��§�������¼Ï¯�� �0��Á Ut��¦I£Ïâ��7§��7¢I­���Æ¡§¬�2������§ ���Â��¢����ª§���­7��£¥�¡¢
���|�Ò��§���¦
Î}���à�¡ «����§?¸¡�7¦xÁET�ÎÊ£¥¢IÆ��������v��¼¨¼���â|���7���à£¨¢����I�[¦I§¬£¥� �Ò��£¨���
���*���I�[�ÊÀO9 �K���I� �ÙØÈ­����vÄ��¡¢I�7¢×�à���
�v�¡����¢¹��®I�æ­2��¢� ��Ò I£Ú������¦��ª��§ÿ��§���­ �×�Ê�4Îÿ�2¯��ª§¬�¡� Þ�Ý .ÿ�������I�� ��2���h�0A·£¨�7ÁO9ÿ�¡¢I���7§¬¸�����£¥¸¡�7¼¥¯9�«���I�
�7â|��­7�Ê��¢����I��¼¨�7Ä«����¢�Ä|�¡¼¨��§}��¢IÆ¡¼¨�t£¨�}ÄI��§������7��§�£¥����¦��v�0A·£¨�v��¼¥¼¥¯[���ÑÜ=ïöÝ �Ã��£¥¢ÑÜ /�� Z ,8(W*	� ��§���¦�ÎÊ£¥���
§����¬Ä|�7­7���������I�� ��2��� �0A·£¨�7Á`¾'¸���¢¹������§¬��Æ¡��¢«��§�������¦°��­7­��¡§¬¦I£¨¢IÆ�¼¥¯���ÎÊ�I£¨¼¥�¬�������7ÄI£¨¢IÆ����I��¼¨�7Ä«���¡¢
��¢I�7§�Æ�¯���¢I¦����I�������#��¼/�v���v�7¢×��®I�ã���T���«�
�7¸���¢¹�à­��¡¢«����§?¸¡�7¦xÁÅ���«�
���I£Ï� �Ò£¥��¢I�7Æ¡¼¨£¥Æ¡£¨ I¼¥���ª�¡§� ������
ë�ì ��¢I¦ � ì ÁTÐ�¢¹¯��7â|��­��Ê�ª§��¡�hÄ|�¡�¬��£¥ I¼¨��¼¥��Ä«���¡¢ 0s��¢IÆ¡¼¨�� I£Ú���¬���Ê£¨�Ê��¼¨���[¢I�7Æ¡¼¨£¥Æ¡£¨ «¼¨��Á
9ÿ���vÄÂ��§�£¨¢«Æ����I��á���¾T�h��¢I¦núÈ� 9 �ã�ÊÀ�9æ��§���­ �ç�v������®«§�������¢¹��� � �0� �*���I����ÄI§¬�2��¦n���Ñ���I�
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9}��§�¼¥�Ã¦I£¥�¬��§�£¨ «®«��£¥�¡¢I��Î}�����¡ I�¬��§?¸¡��¦�ÁG9ÿ�¡¢«����§?¸�����£Ï¸¡��¼Ï¯�� ��¢ç��¦«¦I£¥��£¨�¡¢Â��¼TÝ«Á ����§���¦ �����2��§¬£¨¢IÆ��Â���
 |�7��¢[��ÄIÄ«¼¨£¨�7¦Å�������I�ÿ��£¨��®I¼Ú����£¨�¡¢à����­��¡��ÄI®«���Ö���«�}®I¢I­7��§¬����£¨¢¹��£¨���'������§�£¨ «®«�#�� «¼¨�T�������I�}�¬£¨�
®I¼¨����£¥�¡¢
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£¨¢`���I��§��7¼Ú����£¥¸���Æ¡¼¨�� Â��¼Ó��¢I�7§�Æ�¯`��­���¼¨��¦«�·�7�
¢I����� A·­����7¦´Ý·Á �*7 £¨¢Ç���I��­7��¢¹��§���¼}§¬��Æ¡£¥�¡¢ç§�£¥��£¥¢IÆ����
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ß��7á[Á�ù×��®I¦I£¥���eÎÊ£¥���
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� ì �ª�¡§e��¼¥¼T­#�Â��¢I¢I�7¼¨�7Á����«���¬¯=�?�����v����£¨­�®«¢I­��7§¬�#��£¨¢¹��£¥���Å�����¬£¨Æ¡¢I�7¦Ç�ª§¬�¡� ���I�v¼¨£¥�v£Ï�Ò�¡¢ ���I�v��¼¨��Ä|�
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����� ��� � 
×� 
��8
=�����°� 
=� � ���¿�5� � �
Ð��e¦I���¬­�§�£¥ |�7¦ç£¨¢`ù·�7­�Á/Ì«ÁóÌ«Áóð
�/���I�v¦I���#�Ã��¢I¦
�Ã�¡¢¹���E9}��§�¼¥�Ã§¬������¼¨®«��£¨�¡¢I�à£¥¢Ç����­#�`­7�¡�+/ X Z (  I£¥¢`���
¦I�7����§���£¨¢«��¦��ª§����h���«��M ��ù��¬ÄI§�����¦�����Q¬�7���7¢I��§¬Æ¡£¨�7�Ê��Æ¡§��7�Ò���
ÎÊ£Ï���I£¥¢�òÅÜ*7 �ª�¡§}¦I£AØWQ¬���}�7¸���¢¹���t���

Ü�Ì



���I�3
 Áÿù·Ä|�7­�£¨��¼K������ÄI¼¥����Îÿ�7§��e����¦I��ÎÊ�I��§¬�e���I�:Q¬���Ê�ª�¡®I§?ØÛ�v���v�7¢×������¢I¦���¢I�7§�Æ¡£¥���t��§��à�¬�v����§��7¦
¦I��Æ¡§���¦I£¥¢IÆ����«�
§��7���¡¼¥®«��£¥�¡¢� ¹¯ �2Ý07YÎÊ£Ï����§¬���¬Ä|�7­7���������I�
¢I���v£¥¢Â��¼K¸���¼¨®I�7��­7�¡�vÄ«®«���7¦��ª§��¡�ã���I�
�=£¥¢I���v����£¨­ �I��ÄI��§������7��§�£¥������£¨�¡¢I�7Á ���«� �¬�I£¥� �����ª�¡®I¢I¦\��§¬��§��7��­2��¼¨��¦����å­7�¡§�§¬���¬Ä|�¡¢«¦\ÎÊ£Ï���¤���I�
�v������®I§¬��¦�¦I£¥â|��§¬��¢I­7��Á

����� ��� � 
×��� �8���7�ª�I���7�ª�Â�
À��¡�¬��£¨ «¼¨�Ê¦I£¨�¬­�§¬��ÄÂ��¢«­�£¨�7�Ö£¥¢����I�Ñ¦I�7����§���£¨¢I����£¥�¡¢����5/ X[Z ( Îÿ�7§��t�¬��®«¦I£¨�7¦G� �0�� ¹¯[­��¡��ÄÂ��§¬£¨¢IÆ �� |���ÈÎÿ�7��¢
¦Â���#����¢I¦å��£¥�
®I¼Ú����£¨��¢������I��¦I£¨§¬��­���£¨��¢ç���Ê���I��­#�I��§�Æ¡�7¦n��¢I¦è¢I��®·��§���¼ Q¬�7��­7�¡��Ä|�¡¢«��¢¹����£¥¢ 
¤¦«£ÏØ
Q¬�7�Å�7¸¡�7¢¹����Á����I����§���­ �×£¨¢IÆÃ¦I�7����­7���¡§�����¢I¦ ���I�v¾O9ÿÐÒ½©Îÿ�7§�����¼¨£¥Æ¡¢I��¦s£¥¢I¦I��Ä���¢«¦I��¢¹��¼Ï¯  I®«�Å�I£¨Æ¡�
�¬�#����£¨�?��£¥­��ÿ�?��®I¦«£¨���ÿÄ|�7§¬�ª�¡§¬�v�7¦����ÿÞ
�¡ÁöÜ
ßà��á �¬�I�4ÎÕ���Â���ÿ���I��£¥§ÿ§¬��¼Ú����£¥¸��tÄ��¡¼¨��§ÿ��¢IÆ¡¼¨����¼¨£¥Æ¡¢I����¢¹�*£¨�
�� |��®«���Ó�v§���¦xÁ¿úÈ¢Å��§�¦I�7§x���Ê�v������®«§��*��¢¹¯à��¢IÆ�®I¼Ú��§�¦I£¨�?���¡§?��£¨��¢I�*�4�¬��ÄÂ��§������7¼¥¯�­7�¡¢I�?��§�®«­7���7¦�­#�Â��§�Æ¡�7¦
��¢I¦�¢I��®·��§���¼K­��¡��Ä|��¢I��¢¹���Ê��� Q¬�7���Ñ��§����¬��¼¨�7­7����¦���¢I¦����I�7£¨§�Ä��¡¼Ú��§}��¢IÆ¡¼¥�Ò¦I£¨§¬��­���£¨��¢I��­��¡��ÄÂ��§¬��¦�£¨¢
 I£¨¢I����� ��¦I��Æ�§����7�[£¨¢Õô�/

����� � �&Z�� � / � Z
�
( � � ���Èõ *¡Ü·Á`���I�Ã�¬£¨�
®«¼Ú����£¨�¡¢ç���t���I��Q¬�7�[­����vÄ��¡¢I�7¢×���[£¨��£¨¢Æ¡�·�=¦[��Æ¡§¬���7�v�7¢×�ÓÎÊ£Ï�������I��¦I���#���BA·­7��Ä«�Ö£¨¢����«���6¸���§¬¼Ú��Ä�§��7Æ¡£¨�¡¢� ��7�ÈÎÖ���7¢����«�� Â��§�§¬��¼B��¢«¦��7¢I¦I­���Ä

­2��¼¥�¡§�£¥�v������§¬�ÒÎÊ�I��§¬�v���I�v¦«£¥â|��§��7¢I­���£¨�à®IÄ ����Ü���§���¦�Áv���I�v¦I£¥â|��§¬��¢I­7�)��ô6/
����� � �&Z��3� / � Z

�
( � � ���Èõ �ÄÂ��§����v����§�£¥���7¦v���ÖÝ·Á 1Iô-Ý«ÁöÜ¡õ/Ø Ü·ÁñðBô�Ý«ÁóÉ¹õM­��¡�'/'�¬£¨¢ /���§���¦Ãô-�7§�§¬�¡§��Ó£¨¢[ I§���­ ��������õ �«Æ�£¥¸¡�7�T���I�Ê ����¬� �I�Ó���

���I�7���Ê¦I£¨�¬­�§¬��ÄÂ��¢«­�£¨�7��ÁTøÂ®I§?���I�7§T�¬��®I¦I£¨�7�T­��¡¢
�Â§��î���Â���'���I���7â|��­��*���B���I��Æ¡¼¥�¡ Â��¼·��â|���7�Ó����Ý·Á 1���§���¦
£¨�¿¢I��Æ�¼¨£¨Æ�£¨ I¼¥�'��£¥¢I­��Ó���I�Ö®I¢I­7��§¬����£¨¢¹��£¨���/�7â|��­���£Ï¸¡��¼Ï¯à­2��¢«­���¼=£¨¢e­����+/ X Z (  ¹¯Å�?¯=�v���7��§¬¯¡Á����I�*§����¬®I¼¥��£¨¢IÆ
�¬¯=�¬�����v����£¥­}®I¢I­7��§¬����£¨¢¹��£¨���Ó��§��}��¸���¼¨®Â������¦� ¹¯���ÄIÄI¼¥¯=£¥¢IÆ����«£¨�'ÄÂ��§������7��§�£¨������£¥�¡¢ÅÎÊ£Ï���I��®«� ���I����â|���7�
���[��Ä���­7£Ú��¼ �Ã��¢×���39}��§�¼¥�[�¤� �7¸¡�7¢¹�������vÄ«¼¨���Ñ���¬��®I��£¨¢«Æ
���Â���@�1/ X[Z ( í ô�/

����� � �&Z�� � / � Z
�
( � � ���Mõ *�Ü·Á

����� � � � 
×��� �8���7�ª�I����
=� � ���¿��� � �
ù·��¼¥��­7����¦�¦I£AØWQ¬�7���7¸¡�7¢¹�����ª§��¡� ���I� 
 ­���¼¨£¥ I§�����£¨�¡¢n§�®«¢I���Â�2¸¡�� �����¢\®I�¬��¦¤���è���2���¬®I§������I� Q¬�7�
��¢IÆ¡®I¼¨��§�§��7���¡¼¥®«��£¥�¡¢��ª�¡§àð ��ßà��á Q¬�7���e�ª§¬�¡�j���I�v¦«£¨�¬��§�£¥ I®«��£¥�¡¢s���ÿ���I�[�¡Ä���¢I£¥¢IÆ���¢IÆ¡¼¨�7�à |���ÈÎÿ�7��¢
���I�e�ÈÎÿ�3Q¬������Á����I��ÀO9NPt� ��¢I¦ 9:T�Ut¾\­7§�£¥����§¬£Ú����§�����¼¨�¬����ÄIÄI¼¥£¨�7¦Ã�������I��Q¬�7���t�������2����®I§¬�����I�
¸���§�£Ú����£¨��¢å£¨¢ Q¬������¢IÆ¡¼¨��§¬������¼¨®«��£¨�¡¢å�ª�¡§[���I�7���Ã§���­7�¡¢I�?��§�®«­7��£¥�¡¢I�7Á ù=Ä|�7­�£Ú��¼��7¸¡�7¢¹��������ÄI¼¥���[ÎÊ£¥���
�v�=¦I£��I��¦�§��7���¡¼¥®«��£¥�¡¢I� ��ÎÊ�I£¨­#� �v����­#�����«��¦Â���#�
�¿��§���®I�¬��¦s�������?��£¥�����������«����â��7­7�à�¡¢ ë�ì ��¢«¦
� ì �ª��§Ê��¼¨¼|­#�Â��¢I¢I�7¼¨�7ÁÖ���I�à§¬����®«¼¥��£¥¢IÆ[®I¢I­7��§¬����£¨¢¹��£¨���Ê£¥¢ ë�ì ��§��Ò¸¡�7§¬¯����v��¼¥¼yÁ

����� ��� � 
×��� ��� �7�4�
���I�è��­�­7®I§���­7¯ �������I�4�Ã��¢×��� 9}��§�¼¥�©§��7­��¡¢«�¬��§¬®I­7����¦ Q¬�7���v���¬������£¥¢ �2��­#�ä­#�I��¢I¢I�7¼�¦I��Ä���¢I¦«�
����¢«��£¥��£¥¸���¼¥¯e�¡¢Å���I�Ö��£¨��®I¼Ú����£¨�¡¢à���Â���I�ÿ­#�I��§�Æ¡�7¦[��¢I¦
¢«��®«��§���¼=ÄÂ��§?��£¨­7¼¨�*�v���v�7¢×������¢«¦
�
®I¼Ï��£¨Ä«¼¨£¨­7£¥�È¯
¦I£¨�?��§�£¥ I®«��£¨�¡¢I�ÃÎÊ£¥���«£¨¢ ���«� Q¬�7���7Á ���7�  ��·�¡�?��� � �*X Z ( 9 X Z ( ����§¬�å­#�I�¡���7¢î§������I�7§����Â��¢ �v�����¬�������
­��¡��ÄÂ��§¬�v¦Â���#�ÃÎÊ£Ï���`�¬£¨�
®«¼Ú����£¨�¡¢s��£¥¢I­�����¢¹¯ �v�¡����¢¹��®I�l¦I£¨�¬­�§��7ÄÂ��¢I­7£¨�7�
��§¬�v�-��­����¡§¬��¦ç�¡®·�
��¢«¦
¦I�¡®I I¼¥�Ê­��¡®I¢¹��£¨¢IÆà��£¨¢I£¥�v£¥����¦�Á�ø�£¨Æ¡®I§¬�ÊÞe­7�¡��ÄÂ��§��7�T���I�Ê¦Â�����Å��¢I¦E���¡¢¹���@9}��§�¼¥�à¦I£¨�?��§�£¥ I®«��£¨�¡¢I�T���
¼¨�¡ÆBô �*X Z ( 9 X Z ( õT�ª��§ Q¬�����Ö I®I£¨¼Ï�Ö���Ö£¥¢����I���?�#��¢«¦Â��§�¦���¢Â��¼Ï¯·�¬£¨� �=£¥¢¹����Æ�§�������¦��4¸���§}��¼¨¼ÂÄ��¡¼Ú��§*��¢«Æ¡¼¨�7�*�ª§¬�¡�
ô��¹õÓ�I£¨Æ¡���¬�#����£¨�?��£¥­��}�Â��¦I§��¡¢«£¨­�
�¦I�7­2�2¯=�}ÎÊ�I��§¬�Ò���I�à�2¸���§���Æ¡��Q¬�7�����¡����¢¹�#�Å��§���­�¼¨���������
���I�¡�¬�Ò£¨¢
� ¦I�7­2�2¯=�*��ô- Bõ*�I£¨Æ¡�«��§}�7¢I��§¬Æ�¯�¦I£AØWQ¬�7���*�xô-­4õ*�Â��¦I§¬�¡¢I£¨­�
s¦I�7­2�2¯=���ª�¡§�ÀO9NPt� ��¢I¦ ô-¦Âõÿ�Â��¦I§¬�¡¢I£¨­�

¦I��­��4¯=�Ò�ª�¡§H9:T�U�¾�Áx���I�7���@Q¬�7�Ò������ÄI¼¨�7�Ò��§¬���?��®I¦I£¥��¦�§������I�7§����I��¢����I�������ª§¬�¡�Y���I�
�¬��¼¥��­7����¦��
ÄÂ��£¨§¬�����Ã�4¸��¡£¨¦s���«�vÄ��¡���¬£¨ I¼¥��£¨¢W�I®I��¢I­7����� �Â¢Â��¼*�?�#�����v£¥¢¹����§���­7��£¨�¡¢«�à��¢I¦Ç���Ã ���¢«� �I�e�ª§��¡�j�I£¨Æ¡�
�¬�#����£¨�?��£¥­���Á����«���¬��®«¦«¯�£¨¢«­�¼¨®«¦I���Ò =ØÈ¦I�7ÄI¼¨������¦�������ÄI¼¨�7����¢I¦ Q¬�������ª§¬�¡�a§���¦I£¨����£Ï¸¡��§¬�7��®I§�¢I�Ò�������I�

nÄ��2���nô�ù·��­�Á Þ¹õÙÁ����� I¼¥�vÉ�Æ¡£¥¸����à���I��¼Ú��§�Æ¡�7�¬�e���I£Ï� ���à�¡ «����£¨¢«��¦  |���ÈÎÿ�7��¢å¦Â�����Ã��¢I¦`�¬£¨�
®I¼¨����£¥�¡¢
�BA·ÄI§��7���¬��¦������°¼¨��ÆBô �*X[Z ( 9 X[Z ( õÙÁT���I�����v��¼¨¼|¦I£¥â|��§¬��¢I­7���Ê ��7�ÈÎÖ����¢�­��7¢¹��§���¼¿��¢I¦��ª�¡§¬Îÿ��§¬¦�§¬��Æ¡£¥�¡¢I�}���
���I�Ò¦«�7���7­7���¡§���§¬��¢I���ÿ�¬������£¥�¬��£¥­2��¼¥¼¥¯��¬£¨Æ¡¢«£��Â­���¢¹�2Á'���I���¬¯=�¬�����v����£¥­�®I¢I­7��§?�#��£¥¢×��£¨�7�}£¨¢ ë�ì ��¢I¦ � ì
��§���¦I�7§�£Ï¸¡��¦�®I�¬£¨¢IÆ[��Ä���­7£Ú��¼��Ã�¡¢¹��� 9}��§¬¼¨�[�����vÄI¼¥���}§¬���¬­2��¼¥��¦������v����­#�����«�e «£Ú���¬����£¨¢����I£¨�}���� I¼¥��Á

Ü�ð



jet boost log(βγ)

ALEPH

0

2500

5000

7500

10000

12500

15000

17500

20000

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

jet boost log(βγ)

ALEPH

0

100

200

300

400

500

600

700

800

900

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

� z�� � {��

jet boost log(βγ)

ALEPH

0

2000

4000

6000

8000

10000

12000

14000

16000

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

jet boost log(βγ)

ALEPH

0

5000

10000

15000

20000

25000

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

� ��� � ���

ø £¨Æ¡®«§���Þ � rbo²t��Gjko�ß%m��Go8s^n)t°s^ãBå>*	�fß#s�sJt
�'t �ª,8s^Î�� ������
 � ��� � ãªs3jÑ�%(��k( ��$=o�j'$�,8*�t � (+n)�È��y �ª&%o²t��Gs^Î3jk(^u � � ��( � ãªjGs3u
Ð�� �����*=®^*�n��kt	� � �
���+� � 
�
�
 � (+n)� �ªß � ãªjGs3u &%o8Î^&©*�n%*=jkÎ^{��Vo���å>*	�¯*�®^*�n��'t � � � � � � 
���z�*�æ � m)tGo8n%Î��k&%*�rbm%jk&)(^u
å>*	��jk*�$=s^n)t��Gjkm)$��ko�s3n�o�n��k&%*Ût��k(^n)�%(^jk��(^n)(+,8{Vt6o²t=- ��$ � (^n)� ��� � ãªjks^u Ð�� �����*=®^*�n��kt�m#t6o8n%Î¶�Iy � �Ë(+n#�
yLÖ��b�
jk*�$=s^n)t��Gjkm)$��Go8s^n)tijk*�tGv#*�$��Go8®^*�,�{3!

���98 � ������� �b�w�¾���R�=��� ���È����� �  !�"! �����L��; �­�R� ���������¯� �
úÈ¢ä���I�èÄI§���¸·£¥�¡®I� ��¢Â��¼¥¯=��£¥�Ç��� �4Ë¡Þ\ßà��á � �0� �
���I�è®I¢«­���§?�#��£¥¢¹�È¯p¦I®I�å�������I�è���·¦«��¼¨¼¥£¨¢IÆnÎ}���
¦I�7����§���£¨¢«��¦å�v��£¨¢I¼Ï¯s�ª§��¡�l���I��­7�¡��ÄÂ��§�£¥���¡¢å��� ë�ì ��¢I¦ � ì ¸���¼¨®I�7��®I��£¥¢IÆ��7¸���¢¹�v������ÄI¼¨�7�
£¨¢
ÎÊ�I£¨­#���ª§���Æ¡����¢¹�#����£¨�¡¢v£¨�Ö��£¨��®I¼Ú������¦�ÎÊ£Ï��� 	.)
� �21Q'G� �;1 �x�¡§�+
� 1 + � -.)�� �2Ë.�x£¥¢�ÄI¼Ú��­������.) )./�%�) /�ÁIÐ
¼Ú��§¬Æ¡�Ò®I¢I­7��§?�#��£¥¢×�È¯���� ,eÌ	�'�Ã��áÅûBü7ý;�«�ª®I¼¥¼¥¯v­��¡§¬§��7¼Ú������¦� |���ÈÎÿ�7��¢Ã­#�Â��¢I¢I�7¼¨�}Îÿ���Ñ�����¬£¨Æ¡¢«��¦xÁÓúÛ�Ê�Â���
 |�7��¢��ª�¡®I¢I¦
���Â���'���I�ÿ¸���§¬£Ú����£¨�¡¢Å£¨¢
 Â��§¬¯¡��¢�­7�¡¢¹���7¢×�* ��7�ÈÎÖ���7¢����I�}���·¦I�7¼¨��£¨�'¼¨��§�Æ¡�7¼¥¯à§¬����Ä��¡¢I�¬£¨ I¼¥��Á
���I�� Â��§¬¯¡��¢��
®I¼Ï��£¨Ä«¼¨£¨­7£¥��£¨����ÄI§��7¦I£¨­����7¦� ¹¯ ) )./�%*)./v��¢I¦N+
� 1 + � -.)���Æ¡§¬���ÑÎÊ£¥���v¦Â���������*���I�H
 � Ì	�;�
ÎÊ�I��§¬�2��� 	.) � �21H'�Æ¡��¢«��§���������ô , Ý·ï �¡õÖ�ª��Îÿ�7§t I��§¬¯��¡¢I�ÊÄ|�7§Ê�7¸¡�7¢¹�2Á

Ü9�



� �� «¼¨��É � ��(+jkÎ^*�t�� �.�%( �'(;�D��y � tG&%o�ã �kt�- � ,8s^Î � � ������
 ����� � o8n¶v@*=j'$�*=n���!±�I&)*¯tG&%o�ã �kt±(+jk* �'(+ß%m%,²( �k*���ãªs^j �G&%*w$�*�n��kjk(^,
jk*=Î3o�s3n�s+ã �k&%*¯�%*��G*�$��ks^j ���>$=s3t�� ����� � � 
 � � � - �k&%*�ãªs^jkài(^jk��jk*=Î3o�s3n ���>$=s3t�� ����� � 
 
 � � � (+n)��ß@s��k&�$=s^u�ß)o�n%*�� �ª*�jGjks^j't
(^jG*±tG&%s;àLnÛo8n�ß%j'(^$'�^*	�kt � !

MÊ��­7�¡¢I�¬��§�®I­���£¥�¡¢ ­��7¢¹��§���¼ �ª�¡§?Î}��§¬¦ ­��¡�� I£¨¢I�7¦
�?�#��¢I¦I��§�¦ Ý«ÁóÞÃô-Ý«ÁöÜ¡õ Ý«Á 1�ô�Ý«ÁöÜ¡õ Ý«ÁóË�ô�Ý«Á��6õ
ÀO9NPt� Ü·Á 1�ô-Ý«ÁöÜ¡õ �¡ÁóÞ�ô�Ý«ÁóÌ¹õ Ü·ÁñðÃô�Ý«ÁöÜ¡õ
9:T�U�¾ Ü·Á���ô-Ý«Áñð×õ Ü·Á��vô�Ý«Á �¡õ Ü·Á��vô�Ý«ÁóÌ¹õ

���«�Ç®I¢«­���§?�#��£¥¢¹��£¨�7��£¨¢ ë�ì �ª�¡§�����­#� ­#�Â��¢I¢I��¼à£¥¢©���I�s�¬����¢I¦Â��§�¦Õ��¢Â��¼Ï¯·�¬£¨����§¬�s§��2�������7���¬��¦
��� ���7§Ò­��¡§¬§��7­7��£¥¢IÆ��ª�¡§Ò���I£¨�Ò��â��7­7��Á�úÈ¢����I��²B³²=²�³²�­#�Â��¢I¢«��¼ �x���I�� I£¨���Ò£¨¢ ë�ì £¨���ª�¡®«¢I¦�����¦I�7Ä|�7¢I¦
¼¨£¨¢«�2��§¬¼¥¯ �¡¢å���I��¢×®I�� |�7§�����ÄI§¬������¢I�[��¢I¦è¢I�7®«��§¬�¡¢I�[Ä|�7§��7¸���¢¹�2Áè�����×£¨¢IÆs�����vÄI¼¥���
ÎÊ£Ï���èÝ
�ÿÜ
�
ð �'ÉÃ��¢I¦åË�¢=®«­�¼¨�7�¡¢I�
Ä���§Å�7¸���¢¹�;�'���I���¬¼¨�¡Ä��v���}���I�v I£Ú���e�ª�¡§Å��¼¥¼Ó���I§��7�����·¦«��¼¨�e£¨�e�¬������£¥�¬��£¨­2��¼¨¼¥¯
��²×®I£¥¸���¼¥��¢¹����¢I¦��ª�¡®I¢«¦����v |�
Ü�Ý«Á��6òeÝ·ÁöË ���7áÅûBü7ýÒÄ���§t¢=®«­�¼¨�7�¡¢xÁtÐî��£¥�v£¥¼Ú��§�¼¥£¨¢I����§Ê |�7�Â�2¸=£¨�¡®I§t£¨�
�����7¢Ã£¥¢����I�à�4¶=²�³² � 5¿¶·²B³² �Â��¢I¦�7B¶=²�³²�­#�I��¢I¢I�7¼¨��ÁÓ���I��� �v���¬��¦I£¥â|��§¬��¢I­7���Ñ |���ÈÎÿ�7��¢Ã���I�à�v�=¦I�7¼¨�
¦I®I�����Ç���I��¸���§�£Ú����£¨��¢n£¥¢n���I��£¥§[ Â��§¬¯��¡¢©­7�¡¢¹����¢¹��£¨���7¸���¼¨®I�����7¦n�ª§¬�¡� ���I��¼¨£¥¢I�2��§�¦I��Ä���¢I¦«��¢I­7���
£¨¢�����­#��­#�Â��¢I¢«��¼T���¬��®I��£¨¢«Æ����Â�������«�7¯���ÄIÄI¼¥¯��4¸¡�7§����«�
��¢¹��£¥§��
§���¢IÆ¡�����Ó Â��§?¯¡�¡¢��
®«¼¥��£¥ÄI¼¨£¥­�£Ï��£¨�7��Á
øB��§ 	.) � �21H'�Ø ) )./ %�)./Ã��¢I¦ + � 1H+ � -0)¹Ø ) )./ %�)./ �«���«�������¬�����I£Ï� ���� ��7�ª�¡§¬�à��¢I¦���� ����§�­���§�§��7­7��£¨¢IÆ��ª�¡§
���I�[¦I£Ïâ��7§���¢«­����Å£¨¢s Â��§?¯¡�¡¢Ç­��¡¢¹����¢¹�
��§���Æ¡£¥¸���¢ £¨¢s� �� I¼¨� 1·Á�Ðt� ����§à­��¡§¬§��7­7��£¥�¡¢��¿���I�[¦I£Ïâ��7§��7¢I­��7�

� �� «¼¨� 1 � �%s3j �k&%*ft��k(+n#�%(+j'��(+n#(+,8{�tGo²tTo8n �G&%* � � � � � 

�Ñz�*=æËj'(+n%Î3*^- �k&%*wu¯*�(+n�× u°(3tGt±�Vo��@*�jG*�n)$�*�t±ß#*	�>àB*�*=n
��y tG(^u¯v),�*�tNs+ã ���������
	 (+n)��� �
� ����� � jk*=,²( �ko�®3* �Gs�� ��������� (+jk* �k(^ß%m%,²( �k*��ðãªs^j�*�(3$'&�$'&)(+n)n%*=,�ß#*=ãªs^jk*�(+n)�¶(;ã �G*�j
$=s^jkjG*�$��ko�n%Î�ãªs^j �k&%*��Vo��@*�jG*�n)$�*±o8n�ß)(+jk{^s3nÛ$�s3n��G*=n���!

ÔÊ�©Ø ��� ÐHM}Ø ���
PÑ¢I­��¡§¬§��7­7���7¦ 9ÿ�¡§�§¬��­�����¦ PÑ¢I­���§�§��7­7����¦ 9ÿ�¡§¬§���­����7¦

²�³²·²B³² � �6Ü�òeË ØJ1¡òàË ��Ì¹òeÞ � �¡òàÞ
�4¶·²B³² �àÜ���òeË ��Ì¹òàË � �6òeÞ ��É¹òàÞ
5¿¶·²B³² � �4Ý¡òeË ØMË¹ò 1 Ø7���6òàË ØJ1�òeË
7B¶·²B³² �Òð¹Ý¡ò"��� � � �¡ò���� � ��ò"�4Ì ��É¹ò��6Ü

 |���ÈÎÿ�7��¢ 	.)
���21H'���¢I¦ ) ) /�%�)./� |�7­��¡���Å£¥¢I��£¥Æ¡¢I£��Â­2��¢¹��ÁÖÐt¼¨¼x���«§����à�ª§���Æ¡�v�7¢¹�#����£¨�¡¢����·¦I�7¼¨�Ê��Æ�§����
ÎÊ£¥���«£¨¢e�¬�#����£¨�?��£¥­2��¼¡�7§�§¬�¡§/�ª��§���¼¨¼¹­#�Â��¢«¢I��¼¥��Á ���«�ÿ�¬¯=�?�����v����£¨­*®I¢I­��7§¬����£¨¢¹�È¯e£¨�¿�����������4Ý@�Ã��áÅûBü7ý��ª�¡§
���I�à�¬����¢I¦Â��§�¦���¢Â��¼Ï¯=��£¨� �I­����I��§¬��¢¹��£¥¢���¼¨¼�­#�Â��¢I¢I�7¼¨�7Á*���«�à¸���§¬£Ú����£¨�¡¢�£¨¢� Â��§?¯¡�¡¢�­��¡¢¹����¢¹�Ñ |���ÈÎÿ�7��¢
���I�à���·¦I�7¼¨�}�I���Ê¢I�v�¬£¨Æ¡¢«£��Â­���¢¹�Ê�7â|��­7�Ñ�¡¢����«�à¸���¼¥®I�����«�����7¦��ª��§ � ì Á

øÂ�¡§����I��ÀO9NPÑ�p��¢I¦�9:T�Ut¾©§���­7�¡¢I�?��§�®«­7��£¥�¡¢I�t£¨¢����I�e²�³²·²B³²�­#�Â��¢«¢I��¼ �����I�Å®«¢I­��7§¬�#��£¨¢¹��£¥���Ñ��§��
¦I�7����§���£¨¢«��¦��ª§¬�¡�æ­��¡��ÄÂ��§¬£¨¢IÆe���I�Ò���������7¸���¢¹�Ê�����vÄI¼¥���Ö��£¨��®I¼Ú������¦�ÎÊ£¥���N+
� 1 + � -.)���¢I¦ ) )./�%*)./
ÎÊ�I��§¬�����I��¸���§�£¨����£¥�¡¢s£¨¢` I��§¬¯��¡¢ç­���¢×����¢¹��£¥�Å¢I���
��£¥Æ¡¢I£��Â­2��¢¹��Á�Ðt¢¹¯`§¬����£¥¦I®Â��¼Ó¦I£Ïâ��7§��7¢I­��7��ô-Ð M�Ø
���Ñõ}��§��Ò¦«®I�����������I��§���â��7­7����®«¢I§��7¼Ú������¦����� Â��§¬¯¡��¢���®I¼¥��£¨ÄI¼¥£¨­�£Ï��£¥���Ó��¢I¦���§¬�Ò�#������¢�����§¬��ÄI§¬���¬��¢¹�
���I�
®«¢I­��7§¬�#��£¨¢¹��£¥���t�ª��§t���«������§���­7�¡¢I�?��§�®«­7��£¥�¡¢I�7ÁÒ���I�
¦I£Ïâ��7§��7¢I­��7�à��§��Å¼Ú��§¬Æ¡��§Ê���Â��¢����I���¬�#��¢I¦Â��§¬¦
��¢Â��¼Ï¯·�¬£¨�� I®·�t­7�¡��ÄÂ��§��� I¼¨���ª��§� |������§���­7�¡¢I�?��§�®«­7��£¥�¡¢I�7Á

��� � ��� ��� ��� ��� � �"!$#%#%��� � ��!'& �
(*),+.-,/,0�+�132
4657/�2
58+�9�57/:2;),+<2
),+�=
1;+>2
570�46?�2;1;+�4@2
AB+�/�2C=6D���EGFH57/,5I2
5J4K?L9M2N4K2;+<1
46O,574K2
58=
/QPSRMTVUXW�46/YO
Z =
-,?7=6A\[]0�=
1;13+�0�2;57=
/Y9^57/`_,a6bdcfe
gh469Ci'+�?7?j4K9\kl+nmd23op2;=Ko�q"+�46O,57/YrtsuPwvxW�0�=
131;+�0�2
58=
/,9y57/]zd{V|KgdgY}

~K�



461;+\OY+�2
+�1;AB57/,+�O D =
1�+�460N) 0N)%46/,/,+�?G46/,O 1;+�0�=
/Y932
13-,0�2;57=
/:[ � 0�=
A��%461;58/,r�� =
/�2
+ Z 4613?7=u9
4KA��,?8+�9
i 582
) 4����,1;=	�Y1;5J4@2
+�+�

+�/�2 i'+�57r
)�2;57/,r
� (*)Y+C+�932;57A 4K2
+�Ou9;),5ID 2
9jD 1;=6A +�4K0N) 9M2
-,O � 461;+�0�=
A\[,58/,+�O 57/
� -,46O,1
4@2
-,13+��

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

R /,582;5J46? 932
4K2
+�1;46O,574K2
58=
/ 589'9;58A\-,?74K2
+�O 57/ _Ya6bdcfe�gu-
� 2
= suPwv�.0/1.>W�2Y53� +4� -
� 2
=\2;),5713O =
13O,+�1*58/ 2
),+
?7+�4KO,57/,r@o ?7=6r�4��
�,13=�mY58A 4@2
57=6/��L(*)Y+l+�5 +�0�2j=KD AB579;9357/,r�),58r
),+�1$=61;O,+�1 RMTYU 2;+�13A 9$[ + � =
/YO s PSv . / . W
=
/ 2
)Y+�A +�469;-Y1;+�AB+�/�2'=6D7698H46/YO;:�8 579$+�9M2
57A 4K2;+�O [ � A +�469;-,1357/,ry2
),+l1;+�9<� +�0�2;5�

+�93),58D 2;9 i ),+�/
2
),589�=�EGF 0�=6A��,-V2N4K2;57=
/�589 O,= i /,r
1;46O,+�O�2
=�suPwv�>0/1>>W 469"=
1;58r
57/,46?7? � 9;-,r6r
+�9M2
+�Oy57/�U +�D?�A@CB �!D �LEG460N)
+E

+�/�2'58/.4�9<� +�0�5746?7? � r
+�/,+�1;4K2
+�OB_Ya6bdcfe�g<9
46A��,?7+'579xi +�57r6)f2;+�O 460�0�=
1;OY57/,r�2;=�2;),+ 0�46?80�-,?74K2
+�O<1
4K2;57=
=6D'93+�0�=
/,O`2;= 2;),5713O =
1;O,+�1�9 � -%4613+�O]A 4K2;1;5Im +�?8+�AB+�/�2
9EF\s PSvG>H/1>nWJI�s PSvG.0/1.>W��.( 1;+�4K2
+�O 469�O%4K2
4�2
K 2
9C4613+BA 46O,+\2;= 2;),+<i'+�57r
)�2;+�O]+�

+�/f2;9^93+�?7+�0�2;+�O]58/ +�460N)`0N)%46/,/,+�?$46/,Ot0�=
A��%4613+�O:i 582;)t2;),=
9;+
D 1;=
A 2
),+<0�=
1;13+�9<� =
/YO,57/,ru-Y/fi +�58r
)�2
+�O`+�

+�/�2;9�2;=u+E
K46?8-%4K2
+y2
),+<93),58D 2;9L��(*),+<9;)Y58D 2
9�58/M698 46/YO
:�8 4K1;+�?7+�9;9j2
),46/�NO� +�P 58/ 4K?7? 0N),46/,/,+�?79L�

Q�������R SO&(TGU,&(VXWY$	&Z'['!)*$�+!�,&(�G�

(*),+ -,/�i'+�57r
)�2;+�O +E

+�/�2
9�D 1;=
A _Ya6bVcfe
g 58/,0�?8-,O,+ /Y=
/VopDS4K0�2
=61;5]\�46[,?8+^=�EGF 0�=
131;+�0>2
58=
/,9_@CBa` D
i ),570N) +E5 +�0>2
5b

+�? �dc 9;0�13+�+�/
e 2;),+ Z =
-Y?7=
A\[ 57/�2
+�1
460>2
57=6/f@gB�h D [ +�2 i +�+�/ 2;),+ 2 i'=jilk 9L� Rp2:579
9;-,r
r6+�932;+�O�@CB	m D 2;)%4K2B2
),+ O,5b5 +�1;+�/Y0�+ [ +>2 i'+�+�/ 2
)Y579 c 9;0�1;+�+�/,+�O
e Z =
-,?8=
A\[h0�=
131;+�0�2
58=
/ 4K/,O /Y=
Z =
-,?7=6A\[ 0�=
1;13+�0�2;57=
/ 0�46/ [ +l-,9;+�O 2
=<46939;+�9;9 46/ -Y/,0�+�132N4K57/�2 � � (*),+XO,5�5 +�13+�/,0�+�9*4613+lD =
-Y/,O 2
=y[ +
?7+�939*2
)%46/nB�� +EP 57/ 46?8? 0N)%46/Y/,+�?89 D =61*[ =62;)o698 4K/,Op:#89�

Q�������� qn)Ar#+LsJ+�&tsvuw)*x
yG����� s PSvxW $	&Z'!'[)*$�+!�,&(�G�

(*),+�93+*0�=
131;+�0>2
58=
/,9x4K1;+j?7461;r
+4261;46/,r
58/,rlD =
1�698 D 13=
Alz{N|h}� +EPOIZ~ > 58/^2
)Y+ �Z����Z�� 0N)%46/,/,+�?V2;=�z ~ h
� +EPOIZ~E>x58/^2
)Y+j+|� �Z�� 0N)%46/,/,+�?��GTf2
-,O,58+�9x),4|
6+*9;),= i /o@CB	� D 2
)%4K2L2
),+ 2
),+�=
1;+>2
570�46?Y58A��Y?7+�AB+�/�2
4K2
58=
/
=6D�2;),+�93+\0�=
131;+�0�2
58=
/,9 57/ b��
�a�A�!�fgdg�@��ah D 4613+y58/ r
=d=VO 46r61;+�+�A +�/�2li 5I2
) zd{V|Kgfg,}t� (*),+CD =
?7?8=�i 58/,r
2 i'=j� =
939;57[Y?7+t0�=
/�2
1357[,-V2
57=6/,9 2;= 2;),+]-,/Y0�+�1M2N4658/�2
57+�9 58/ 2
)Y+�9;+`0�=
131;+�0�2
58=
/,9 -,9;58/,r zd{V|KgdgY} 461;+
0�=
/,9357O,+�1;+�O��

P 5 WL(*)Y+lA 4657/^+E5 +�0�2$=6D 2
)Y+lklq suPwv�W�0�=
131;+�0>2
58=
/,9G579�2;=�A =dO,58D � 2
)Y+�i K /%46?%9M2N4K2;+ 1
46O,574K2
58=
/
P,i TYUlW��%4K2;2;+�13/^=6D��,),=62;=
/,9L�LR /yzd{V|KgdgY}t262;),+G57/YD 1;4@o 13+�O PSR�UlW"0�=
/�2
1357[,-Y2;57=
/Y9 2;=�i TVU 46/,OOi TVU*o
RMTYU 58/�2
+�1MD +�13+�/,0�+ 461;+ +>m�� =6/,+�/�2
574K2
+�O 2
= 58/ K /,5I2
+ =
1;O,+�1 58/,0�?8-,O,57/Yr]/,=
/do R�U kl+nmV2Mop2;=Ko�q"+�4KO,57/,r
0�=
/�2
1357[,-V2
57=6/,9L�y(*),+<-,/,0�+�132
4657/�2 � 58/ 2
),589�0�46?80�-,?74K2
58=
/ 589�+�9M2
58A 4K2;+�Ot469�93-,r
r
+�932
+�O`58/ U +>D?�w@CB	m D
[ � 1;+�A =|
d57/Yr 2
),+ 46O,O,5I2
57=6/%46? /,=
/do R�UH0�=
/�2
1357[,-V2
57=6/,9L� (*)Y+ +E5 +�0>2.579�D =
-,/,O 2;= [ + 9;A 46?7?32L?8+�9;9
2
)%46/ ~ � +EPOIZ~ > 57/9698 D =
1j4K?7? 0N)%46/,/,+�?79 46/YOu1;+�0�=
/,9M2
1;-Y0�2
58=
/,9E�$(*)Y+�9;),5ID 2
9j58/�:#8 461;+X9;57AB57?7461L�

P 575JW R /:0�46?70�-,?J4K2;57/,rB2
),+yi'+�57r
)�2�� +�1�+�

+�/�2�D 1;=6A 2;),+\zd{V|6gfgY}o�Y1;=
r
1;46An2 2
)Y+\1;+�0�=
ABA +�/,O,+�O
1;+�0�5]� +j[ � 2;),+ 46-Y2;),=
139�@g� D 589 46/<46OYO,582;5�

+ 0�=
131;+�0�2
58=
/<57/yi ),570N)\2;),+*F�=
-,[Y?7+>o��L=
?8+j4����,1;=�mV57A 4K2
58=
/
PwF��-��WCD =
1<O,=6-,[,? � 1;+�9;=
/,46/�2�i_k 9.579<4����,?758+�O =
/Y? � 2;= 2
),+ Z*Z h�B��,46132.=6D 2;),+u+E
6+�/�2 i +�58r
)�2��
�X/ 46?I2
+�13/%4K2;5�

+ 1;+�0�5]� + i =
-,?8O [ + 2
=H4��
�Y? � 2
),+ kXq 0�=
131;+�0>2
58=
/ 46?89;= 2;= 2
),+ OY5�5 +�1;+�/,0�+
[ +>2 i'+�+�/ 2;),+��6D�46/,O Z*Z h	B.0�=
/�2
1357[,-V2
57=6/,9'o 2
)Y+C93=Ko 0�46?7?8+�OuA\-Y?82
5��,?7580�4K2;5�
6+Xklq`0�=61;1;+�0�2;57=
/�� (*)Y+
46O,O,5I2
5�
6+ 0�=
131;+�0>2
58=
/ 589 0N),=69;+�/ 469 2;),+ OY+�DS46-,?I2���(*),+ 9 � 932;+�A 4K2
580 -Y/,0�+�132N4K57/�2
58+�9B57/�698 46/YO
:�8 461;+u+�932
58A 4@2
+�Oh[ � AB+�4693-,1;58/,r 2
)Y+uO,5�5 +�13+�/,0�+ [ +�2 i +�+�/ 2;),+ 46O,O,5I2
5b

+ 46/,OhA\-Y?82
5��,?7580�4K2;5�
6+
57A��,?7+�A +�/f2
4K2
58=
/,9E��(*),+�9;+CO,5�5 +�13+�/,0�+�9l461;+�?8+�9;9*2;)%46/�N	���{� +�POIZ~E>l58/ 46?7? 0N)%46/,/,+�?79E�

~ `



����� �]��� �	��# ��� �M! &�

��#,�'�
�

�X9�932
4K2
+�O`58/]Td+�0�� � 2"2;),+.1;+�i +�58r
)�2
58/,r;�,1;=d0�+�O,-,1;+.i'469C2;+�9M2
+�O`[ � 0�=
A��%461357/,r 2;),+ K 2;2;+�Oti 582
)
2
),+*58/
�,-Y2 i A 4K9;9;+�9G46/,O<i 57OV2
),9x58/<+�460N).0N)%4K/,/,+�?%58/,O,5b
V58O,-%46?8? � � kl=�O,+E
d574K2
58=
/,9�i +�13+*=
[,9;+�1<
6+�O
57/`2;),+ K 232
+�O 9;?8=	� +�9\=
1C57/�2
+�1;0�+L�Y2;9\=6D*2
)Y+ �,1;=dO,-,0�+�O 0�46?758[,1
4K2;57=
/ 0�-,1<
6+�9<+>mV0�+L�Y2.58/`2
)Y+ +|� �Z��
0N)%46/,/,+�?�� Z =
A^[,57/,58/,r\9M2N4K2;57932;570�46?7? � 2
),+ K 2;2
+�OuA 4K9;9;+�9 4K2 K 
6+�� =657/�2
9j[ +�2 i +�+�/M`4��� m	�^46/,O;m	h�� ma�
� +�P IZ~E> D 13=
A N|m	�C46/,O ~ ha` � +�P �,93+�-,OY=Ko O%4@2N4y58/B2;),579$0N)%46/Y/,+�?32d2;),+l0�46?758[,1
4@2
57=6/<0�-,1 

+lD =61 698
579"D =
-,/,O�2
= [ +$?857/,+�461"[,-Y2 i 582;)^4 9;?8=	� + =6Dth�� �a�4��� h�� h ~ B����j2 2
)Y+ AB+�4693-,1;+�OyA 46939L2K2;),579 O,+�
d5J4K2;57=
/
D 1;=
A -Y/,582 � 0�=
1;13+�9J� =
/,OY9$2;=^46/ -,/,0�+�132
4657/�2 � =6D N|hO� +EPOIZ~E>$57/�698�� � 9357AB57?J4K1x46/%4K? � 9;589GD =61 :#8
D =
-,/,O /,= 9357r
/Y5 K 0�46/�2l+�5 +�0�2l57/ 2
),+C+|� �(�� 0N)%4K/,/,+�?3� �X/ -
�
� +�1 ?758A 5I2j=6D ~ h9� +EP 589 469;9357r
/,+�O 469
2
),+�9 � 9M2
+�A 4K2;570�-,/,0�+�132
4657/�2 � D 13=
A 2;),+�932
4K2
58932
580�46?#�,1;+�0�579357=
/ =6D 2
)Y+�2;+�9M2��

����� �h� 
���� #%!���&���
"! & �Y��� �3& ��� �M! &

(*),+ +>m�� +�0�2;+�O /f-,A\[ +�139.=6D�+�

+�/�2;9 57/ +�460N) 0N),46/,/,+�? 58/,0�?8-,O,+�OQ58/ 2
),+ 1;+>i'+�57r
)�2;57/,r K 2;9BD 13=
A
/,=
/Vo�iYi [%460��fr
13=
-,/,Oo�,1;=d0�+�9;9;+�9X4K1;+�9;),= i / 57/ (�4K[,?7+ ~ �

(*)Y+ O,=
AB57/%46/�2 [%460��fr
1;=6-,/,O 57/ 2;),+ �Z����Z�� 0N)%46/,/,+�? 579 �Z�� P�� W P?N��! =6DQ46?7?t9;+�?7+�0�2
+�O
+E

+�/�2
9NW^D =
?8?7= i +�O][ �#"$" P ~  .WH� (*),+u/,=
13A 4K?7579;4K2
58=
/,9�=6D*2;),+ 2;),+�93+u0�=
/�2
1357[,-V2
57=6/,9\4613+�
K461357+�O
0�=
/,93+�1 
64@2
5�
6+�? � [ � �% 46/,O N�h� 1;+�9<� +�0�2;5�

+�? � 46/,OC2
),+j0�=
/,93+ � -,+�/�2G93),58D 2;9x46O,OY+�O\58/ � -%46O,1;4K2
-,13+��
R / 4KO,O,582;57=
/#2 2
)Y+�-,/,0�+�132
4657/�2 � 58/ 2
),+ D 1;46r
AB+�/�2N4@2
57=6/ A =dO,+�?7?758/,r =6D 2
),+ �Z�� P�� W]+E
6+�/�2
9Q579
+�932;57A 4K2
+�O [ � 13+L�,?7460�58/,r'&)(!*Y|+(!* i 5I2
) c�b-,�c�.0/�(-1 582;9 58A��,460�2 589 9357r
/Y5 K 0�46/�2 =
/,? � D =
1�698��'(*)Y+
+E5 +�0�2y=6D'46/ � �Z�� )%46O,13=
/,589
4K2;57=
/:-,/Y0�+�1M2N4658/�2 � 57/:2
),+ "2" 0�=
/�2;1;57[Y-Y2
58=
/ 579}

+�1 � 9;A 46?8?x46/,Ot)%469
[ +�+�/ 57r
/,=61;+�O#�

R /.4K?7?%3�� �(�� 0N)%46/Y/,+�?89�2
),+'0�=
/�2N4KA 58/%4K2
58=
/C579�13+�?74K2
5b

+�? � 9;A 46?7?f[,-V2G46?793=�O,=
AB57/,4K2
+�O^[ � +�

+�/f2;9
D 1;=
A 2
)Y+ �Z�� P4� W 46/,O "$" �,1;=d0�+�9;93+�9L�G(*),+�571 1
4K2;+�9*4613+�46?89;= 
64K1;57+�O [ � �% 46/,OMN|h% 1;+�9<� +�0�2;5�

+�? �
2
=X�,13=VO,-Y0�+u2
),+ � -,=K2
+�OQ-,/,0�+�1M2N4658/f2;57+�9<57/�698 46/YO :#8 � �X/ � +�5 +�0�2<D 13=
A )%4KO,1;=
/Y579
4@2
57=6/ 579
D =
-,/,O 2
=.[ +C58/,9;58r
/,5 K 0�46/�2L�

5%=
1j46?7? 0N)%46/,/Y+�?79E2,2
),+ " +�+�0�=6/f2;1;58[,-Y2
58=
/,9*4K1;+�6 4K2j57/ 2
)Y+�O,+ K /Y+�O A 46939'i 57/YO,= i 9 46/,Ou2
),+�571
+E5 +�0�2;9l=6/n698 46/YOo:#8 4613+�/,+�r
?857r
58[,?7+4�

���87 9 �M& ���;:*�,��� �=<f& � � # � 
 � ��!'&�� �M& �?> � �A@ 
 >�� &�&�� �

Q��CB���� SO&(U�&(T7'9'!)*$	&(�G�7)*$�+!��&(�
(*),+ 9M2
-,O,58+�9y=
/`2;),+ A 469;9C9;)Y58D 2y0�=
AB57/,ruD 13=
A � =69;9;58[,?7+B0�=6?7=
-,1�13+�0�=6/,/,+�0>2
58=
/ [ +�2 i +�+�/ OY+�0�4 �
�,1;=dO,-,0>2
9 =6D 2
),+�i �,4657139*)%4�

+C[ +�+�/ O,57930�-,939;+�O 57/u9;+�0�2;57=
/p`��

(*)Y+uA 46939\O,5b5 +�1;+�/Y0�+�9.=
[V2N4658/,+�O]i )Y+�/Q0�=
A��%461357/,rp� ZED ( =
1 ZGF kXE 4K/%46? � 93+�9\i 582;) 2
),+
932N4K/,O%4613O 4K/%46? � 93579\r
5b

+u/,=:58/,O,580�4K2;57=
/`=6D�4K/ +E5 +�0�2.i 5I2
),58/ =
-,1<O%4@2N4 932
4K2
58932;570�9H1'/,=61\O,=:2
),+
O,5�5 +�13+�/,0�+�9<57/ :#8 PI5L57r
�wN|h�WH� (*),+ -��
� +�1\?758A 5I2�O,+�135�
6+�O i 582;)hTKJ�R�+>mV0�+�+�O,9<2;),+ �,13+�O,580�2
58=
/,9
=6DX2;),+ML�i Z U�2 ��U ~ 46/YO � ��q AB=VOY+�?79E� (*),+n�,13+�O,580�2
58=
/,9B=6D}�XU ~ 46/,O � �Xq =
/ �%46132;570�?7+
O,579M2
1;58[,-Y2;57=
/,9:58/ 2;),1;+�+ON3+>2]+�

+�/�2;9 4K2 2
),+ " )%4�
6+ [ +�+�/ 932
-YO,57+�O 57/ U +�D?�]@gB ~!D � (*)Y+ � 461;+
O,579MDS4|
6=
-,13+�Ot[ � 2;),+.O%4K2
4��<F�57931;+�r�461;OY57/,r 2;),+ TKJ�R;Rl46/,O]TKJ�R;R�P A =dO,+�?79Xi ),580N)��Y1;+�OY570�2y4 

+�1 �
9;A 46?7? +�5 +�0�2�2L2
),+ � m� -
��� +�1^?758A 5I2
9�=6/RQ!698 46/,OSQ4:#8 =
[Y2
4657/,+�Oti 5I2
)t2
),+ TKJ N AB=VO,+�?G461;+
2N4+�K+�/t469�0�=
/,9;+�1<
K4K2;5�

+^+�932;57A 4K2
+�9XD =
1 2
),+\9 � 932
+�A 4@2
570^-,/,0�+�132
4657/�2
58+�9XD 13=
A Z U � (*),+.4�

+�1
46r
+�O

64K?7-,+�9l=6DTQ[698 57/ (�4K[,?7+ � 4613+yOY+�2
+�1;AB57/,+�O -,9357/,r =
/,? � 2
),+y932
4K2
58932
580�46?"+�1;13=
1;9 57/o698 4K2 +�460N)
Z � +�/,+�1;r � ��R / 2
),+ K /%46? =	�Y2;57AB579;58/,r.0�=
A^[,57/%4@2
57=6/o�,13=V0�+�O,-Y1;+�2 2
),+\9 � 932
+�A 4@2
570y-,/,0�+�132
4657/�2;57+�9
D =
1 Z U � -,=62;+�O 57/�(L46[,?8+�m 461;+:0�=
A��,-Y2
+�O�2N4+�f57/Yr 57/�2
=h460�0�=
-Y/f2 [ =62;) 2;),+:932
4K2
58932;570�4K?X46/YO
9 � 932;+�A 4K2
580Q-Y/,0�+�132N4K57/�2
58+�9 D 1;=
A 4K?7?<9;=6-,1;0�+�9L� 5 =61 2;),+Q932N4K/,O%4613O 46/%4K? � 9;589 i )Y+�1;+h2
)Y+ Z U

~ m



-,/,0�+�132
4657/�2 � O,=
AB57/,4K2
+�9 4K/,O�
K461357+�9 9357r
/,5 K 0�4K/f2;? � i 582
) Z � +�/,+�13r � 2d2
),+�
K46?7-Y+ � -,=K2
+�O 57/B(�4K[,?7+
m.589*0�=
/Y9;+ � -,+�/�2
? � 13+�O,-,0�+�O D 1;=
A ma`^2
=9`���� +EPOIZ~E>��

Pcut (GeV/c)

∆Γ
W

 (
M

eV
/c

2 )

ALEPH

-300

-200

-100

0

100

200

300

0 1 2 3

1/Rcone (rad-1)

∆Γ
W

 (
M

eV
/c

2 )

ALEPH

-300

-200

-100

0

100

200

300

0 1 2 3

5�57r
-Y1;+ N|h�F��������	��
��	��
��������������������! "���#�%$��'&)("*,+.-./102(3�4�5&76�*,���8 9�������:-�;,<1=>�#(9�	��$4�1?7@9���A(3��(B?7��@"C
��
A� �ED�J�ED� �#
4(9�A�A��F)GH0I
A�J������@9�#�K�#(3L9�,���"��@M("����@9$A�N�.��
A����@"������FO(P���Q@"�B(P���R(9�#
BSE@9���N��������
B��
A���T�#(3�4�A(9���U(3�4(9FQV	������G

Q��CB���R W &(�L)YX}�3���E+|)*��� $	&Z'!'!)�U,x�+!�,&(�G�
(*),+ �,13+�9;+�/,0�+u=KD[Z'=
93+>o�E 58/,932;+�57/]0�=
131;+�?74K2
58=
/,9�[ +�2 i +�+�/ 2;),+ O,+�0�4 � �Y1;=dO,-,0�2;9^=6D'2
),+ 2 i =pilk 9
57/`2;),+�iYi \ �Z����Z�� 93+�?8+�0�2;+�O +�

+�/�2;9<0�=
-,?8O]58/K6%-,+�/,0�+ 2;),+�i A 469;9yA +�469;-,13+�AB+�/�2;@ ~
~ 2GB �!D �
i ),+�/ 9;57A^-,?J4K2;+�OB+E
6+�/�2
9*4K1;+ A =dO,5 K +�OB460�0�=
1;OY57/,r�2
=�2
),+ & (!*,|+(!*^]
e�_^`Va+( ,\A =dO,+�?�@ ~ B D =6D�Z'=69;+>o
EG58/,932;+�58/ 0�=
131;+�?J4K2;57=
/,9G[ +�2 i +�+�/ 2;),+ ilk 9E2V2;-,/,+�Ou=6/ )%46O,13=
/,580 " O,+�0�4 � O,4K2N4�2V4^93),58D 2'=
/ 698 =KD
a B ~ �O� � +EPOIt~ > 5791�Y1;+�OY570�2;+�OB57/<2
)Y+l9M2N46/,O,461;O 46/%46? � 9;579E��(*),589G9;),5ID 2G579G1;+�O,-,0�+�O 58/.2;),+ =	�Y2;57A 46?
ZGF klE =
1 � ZED ( 4K/%46? � 93579C[ � 4 DS4K0�2
=61y=6D'2 i'=
� (*),+���q Ew�AL O,+�OY570�4@2
+�O 46/%46? � 93579C=6D[Z'=69;+>o
EG58/,932;+�58/B0�=
1;13+�?74K2
58=
/,9�[,469;+�O =
/<2;),+ 0�=
A��%4613579;=6/<=6D ?75 �K+>op9;57r6/.46/,O.-,/,?85 �6+no 9357r
/ �,58=
/ �%46581;9 -,9357/,r
2
),+\93=Ko 0�46?7?8+�O c A 5 mV+�O
e A +>2
),=dO�2 579XOY+�9;0�1;58[ +�O:57/:U +�D 9E�1@��
N�2-� ~!D ��(*),+\O,4K2N4 4K1;+\58/ 46r
13+�+�A +�/f2
i 582
) 2
)Y+ ) � � =K2
),+�9;579�i ),+�1;+bZ =
9;+no�E 57/,9M2
+�57/t0�=
131;+�?74K2
58=
/,9�4613+{�,1;+�9;+�/�2^=
/,? � D =
1��,57=
/Y9C0�=
AB57/,r
D 1;=
A 2
),+u9;46AB+9i_�`(*),+ & (!*Y|+(0*^]
eE_^`Ya+( , A =dO,+�? i 582;)cZ'=
93+>o EG58/,932;+�58/Q0�=
1;13+�?74K2
58=
/,9\44�
�,?758+�O
46?793= =
/��,58=
/,9yD 13=
A O,5�5 +�13+�/�2 i [ =
93=
/,9<589^O,5893DS4�

=
-Y1;+�Oh[ � -�� 2
=X�
� `�d -,9357/,r 2;),+ O,5b5 +�1;+�/f2

64K1;5J4K[,?7+�9\932;-,O,57+�O��Q(*),+ 9 � 932;+�A 4K2
580 -Y/,0�+�132N4K57/�2 � =
/�698 579<O,+>2
+�13A 58/,+�OhD 1;=6A 2
)Y+ D 1;460�2;57=
/
=6Dj2
)Y+BD -,?8?w�,1;+�O,570>2
57=6/`=6D'2
),589yAB=VOY+�? i ),570N)]579C0�=
/,93579M2
+�/�2yi 582
)t2
),+�9;+ +nm�� +�1;57AB+�/�2
46?G1;+�93-,?82;9L2
-,9;58/,r�2
),+ 
K46?8-,+ �,13+�O,580�2;+�O\i 582;).46/,O<i 582;),=
-Y2�Z'=
9;+no�E 57/Y932
+�57/<0�=
1;13+�?J4@2
57=6/,9�[ +�2 i +�+�/9�,58=
/,9�D 13=
A
O,5�5 +�13+�/�2 ilk 9L�*(*),589 D 1;460�2;57=
/ 579 a �+ � ~
~  2 r
5�
d58/,rB46/ -,/Y0�+�1M2N4658/�2 � =6/p698 =6D � � +EPOIZ~E>�2 58D
4.?857/,+�461jO,+E� +�/,O,+�/,0�+y[ +>2 i'+�+�/ 2;),+�698 9;),5ID 2 46/,O 2
),+�
K46?7-Y+�=6DL2;),579jD 1;460�2;57=
/ 589 469;93-,A +�O��

���#e fhgji � &�� # �lk

(*),+ q Ew�t[ +�46A +�/,+�13r
57+�9Gi +�13+ 1;+�0�=
1;OY+�OB+E

+�1 � N!�XAB57/f-Y2;+�9E2�=
1xAB=
1;+'D 13+ � -,+�/f2;? � 5ID 1;+ � -,581;+�OB[ �
2
),+*A 460N),58/,+j0�=6/,O,582;57=
/Y9L� (*),+ 57/,9M2N46/�2N4K/,+�=
-Y9 
64K?7-,+�9x1;+�0�=
13O,+�OB/,+�4K1;+�9M2G57/\2;57AB+ 2
=�2;),+*9;+�?7+�0�2
+�O

~ �



+E

+�/�2
9\4K1;+.-,9;+�O]58/ 2;),+B46/%46? � 9;579E� 5%=
1�2
),+ � +�461 ~ h	h	h�2 469�2
),+ Z � +�/,+�13r � i'469C0�=
/�2
58/f-,=
-,93? �
57/,0�1;+�4K9;+�O#2V2
)Y+XO%4K2
469;+>2'589 9<�,?75I2'58/�2
=�2 i'=\9;46A��,?7+�9L2f2
),+ K 1;9M2j57/�2;+�r
1;4K2
58/,ryO,4K2N4y4K2'+�/,+�13r
57+�9 D 13=
A
~ h ~ � � � +�P 2;= ~ h	����� � +EP 0�+�/�2;1;+�O 4K2 ~ h��
� m � � +EP 46/,O 2
),+C9;+�0�=
/,O 57/,0�?7-,OY57/,r.46?8? O%4K2
4 4K[ =|

+
~ ha��� � � +EP 0�+�/f2;1;+�O 4K2 ~ h � � ��B � +EP{�t(*),+u+E5 +�0>2.=
/ 698 =6Dl46/ � OY579;0�1;+E�%46/,0 � [ +�2 i +�+�/Q2
),+
O%4K2N4 46/,O r6+�/,+�1
4K2;+�O:1;+>D +�13+�/,0�+\[ +�46A +�/,+�1;r
58+�9 ij469X57/a

+�932
58r�4K2;+�O:46/YO D =
-,/YO 2
= 1;46/,r
+�D 1;=6A m
� +EPOIZ~E> � +�1 � +�P�O,5b5 +�1;+�/Y0�+*4K2 N|m	� � +�P 2
= N � � +EPOIt~L> � +�1 � +EP 4K2 ~ ha` � +�P ��(*),+'1;+�93-,?82;57/,r
-,/,0�+�132
4657/�2
58+�9X4K2X+�460N) Z � +�/,+�13r � 461;+y9;A 46?7?"0�=
A��,461;+�O i 582;) 2;),+\q Ew� +�/,+�13r � -,/,0�+�132
4657/�2;57+�9
46/,O )%4�

+�[ +�+�/ 57r
/,=61;+�O#�

(*)Y+ � +�461�o =
/do � +�461�0�=61;1;+�?J4K2;+�O -,/,0�+�1M2N4658/f2;57+�9�57/ 2
)Y+.q Ew� [ +�4KA +�/Y+�1;r ��������� 2
4+�6+�/tD 13=
A
U +>D?��@CB�� D 2,4613+�-,9;+�Ou2
=<O,+>2
+�13A 58/,+l2;),+ � -,=62;+�O 9 � 932;+�A 4K2
580�-,/,0�+�1M2N4658/f2;57+�9j57/ 698H46/,O;:#8 � (*)Y+
1;+�?74K2
5b

+l-,/,0�+�132
4657/�2 � =
/�698 D =
1'2
)Y+	�Z� �Z�� 46/YO �(��*�Z�� 0N)%4K/,/,+�?89 579'=6[Y2N4658/,+�OuOY571;+�0�2;? � D 1;=
AH2
),+
1;+�?74K2
5b

+\+�1;13=
1�57/ �
����� i ),+�13+�469�D =
1l2
),+<+�� �(�� 46/,O�
7� �Z�� 0N),46/,/,+�?79L2 2;),+.1;+�?J4K2;5�

+y-,/,0�+�132
4657/�2 �
579�h�� ����� �
����� I �
����� �.(*),+B+E5 +�0�2y=6D 9;AB+�461357/,ru58/:2
),+B+E
6+�/�23op[ � op+E

+�/�2<0�=
?8?7589;57=6/ +�/,+�1;r � @CB�� D 2
i ),570N)t46?89;=u57/�2;1;=dO,-,0�+�9�4u?7=
/,r6582
-YO,57/%4K? [ =d=
932�58/ 2
),+ Z � D 1
4KA +\=KD �Xq E ��L 2 461;+<[ =62
) 2
4+�6+�/
57/�2
=B460�0�=
-,/�2 57/u2;),+�+E
K46?7-,4K2
58=
/u=6D 2
),+�-,/,0�+�1M2N4658/f2 � 57/n:#8��

(�46[Y?7+�m�F��8$AC:C (3��V @3?.��
A�U�%V	�%����C (3���O�'������@9�#�,@9���B� (9�4��� � (  9����(��9�R� @P 9��������� ���� �!#" ��$ ��� ��
A� �ED���ED�
�#
�(3�A�A��F�?7@9�I��
A� �T�#(3�4�4(3�#�&%A+.-./10 &(')�AG  �" �*$�+-,�*I(3�4� -�;,< =Y&/.0'  G 1N* ������@"�4�%����$4� ���Q@"�4��G

� 698 P3� +EPOIt~ > W ��:#8 P�� +EPyW
Td=
-,1;0�+ 932
46/,O%4613O � ZED ( ZGF kXE 932
46/,O%4K1;O � ZED ( ZGF kXE
26+>2 +�/,+�1;r � 930�46?8+43K?857/,+�461;5I2 � ~ ~ B ~ N ~ �
26+>2 +�/,+�1;r � 13+�9;=6?7/ h N h ` � N�h
26+>2l46/,r
?8+ � � � N B B
26+>2l46/,r
?8+�1;+�93=
?7/ N B ~ N!� N|m �
26+>2 [ =d=
932 N�� N!� N	N � � �
5%1;46r
AB+�/�2N4K2;57=
/ N|h ~ h ~ h ~ h �ah �	h
U 46O,574K2
5b

+ Z =
131;+�0�2
58=
/,9 ~ ~ ~ � ` `
q Ew� +�/,+�13r � � N|h N|h ` ` `
U +�D1� Z Tf2N4K2;57932;570�9 ~ B B � ` `
Z��dr6/,O 0�=
/�2N46AB57/,4K2
58=
/ m � � ~ � B�N B ~
Z =6?7=
-,1*13+�0�=
/,/,+�0�2
58=
/ `�� ~ m B � N|h4� ~ � �a�
Z =
9;+no�E 57/,9M2
+�57/ +E5 +�0�2;9 � ~ B ~ h N|h N�h

B�h



(�46[Y?7+;��F �	$AC:C:(9��V @9?���
A� ��V8�%����C (P���O�[������@9�#��@"� �U� (3���h� � �Q� ��
A� �%��(3���A(3�#� (3�4(9FQV	�����'(  9����(��9��� @P "���
� ��� ���� �!�" ��$ ?7@9��(3F�F�����C:�QF���SA��@9�4�����#
4(9�A�A��F���GH0I
A����@9F�$AC:��F�(96���FQF���� ���V�ED� F����%���I��
A�J$A�4��������(3���N�������I��� �U� $4�����
��� ��@"Cl6A���A���-�M��
A� ����C:��FQ��S	��@"�A���J�#
4(9�A�A��F���G

� 698 P�� +EPOIZ~E>nW �{:#8 P�� +�PyW
Td=
-,1;0�+ +|� �(�� 
7� �Z�� �Z� �Z�� 3|� �(�� +|� �(�� 
7� �Z�� �Z� �Z�� 3|� �(��
+��	
tAB=
AB+�/�2
-YA B m o � � � o �
+��	
tAB=
AB+�/�2
-YA 1;+�9;=
?8/ ` � o � � � �	� o ��h
26+>2 +�/,+�1;r � 930�46?8+43K?857/,+�461;5I2 � � � � � � � N � �
26+>2 +�/,+�1;r � 13+�9;=6?7/ � ~ m � ~ h N|m B � ~
~
26+>2l46/,r
?8+ � � � � ~ ~ B ~
26+>2l46/,r
?8+�1;+�93=
?7/ B ~ B B � ` m `
26+>2 [ =d=
932 N!` N!` ~ h N|` B B B B
5%1;46r
AB+�/�2N4K2;57=
/ N|h N|h N|� N�N ~
~ ~ B B	` ~ �
U 46O,574K2
5b

+�0�=
1;13+�0>2
57=6/,9 B ~ B B B ~ ~ ~
q Ew� +�/,+�13r � � � N�h � ` ` N�h m
Z 4K?757[Y1
4K2;57=
/ P +|� �Z�� =
/Y? � W N|h o o � ~ h o o �
U +�D1� Z Tf2N4K2;57932;570�9 B B � ~ ` ` N�h �
Z��dr6/,O 0�=
/�2N46AB57/,4K2
58=
/ B N � ~ � � N�� `

� �	��

����������� �������
���
����� ��� � ! "#�$�&%

Ul46OY5J4K2;5�

+ +E
6+�/�2
9('*)+'-, \ D � D � i ),+�1;+j2;),+*57/a
K461;5746/�2xA 469;9�=6D%2
),+jD � DL9 � 932;+�A 589x57/^2;),+ 
d570�57/,5I2 � =KD
2
),+ " A 469;9j461;+�93+�?8+�0�2;+�O =|

+�1j2
),+XD -Y?7? Z � +�/,+�13r � 1;46/,r
+/. 0/1fN|m�B@o ~ h�� � +EP � (*),+�),46O,1;=6/,570
K /%46? 932
4K2
+�9 �,1;=dO,-,0�57/,ry2 i'= N3+>2
9*4K1;+�4K/%46? � 93+�O -,9357/,ry2
),+�9;46AB+�N3+�2'1;+�0�=
/,9M2
13-,0�2;57=
/ AB+�2;),=dO,9j469
4��
�,?857+�O 2
= 2
),+�i \ �(�� O,+�0�4 � 9L21�,13=!
d58O,57/,r 4 0�1;=
939\0N),+�0��`=6Dj2;),+�i A 469;9y1;+�0�=
/,9M2
1;-Y0�2
58=
/��
5 -Y132
)Y+�1;AB=
13+�2x2
)Y+ 46/%46? � 93579\=KD 2;),+ 
2) 
3, � 0N)%4K/,/,+�? �Y1;=|
d57O,+�9.4 O,5713+�0�2.AB+�4K9;-,13+�AB+�/�2.=6D 2
),+
q Ew� +�/,+�13r � @��aB D 13+�460N)Y57/,r`46/h57/�2
+�1;+�932
58/,r��,1;+�0�589;57=6/hi )Y+�/Q0�=
A\[Y57/,+�Ohi 5I2
) 2
)Y+ =K2
),+�1 q Ew�
+>m�� +�1;58A +�/f2;9O@C�	� D �

Z 4K/,O,57O,4K2
+ �Z�� � +E

+�/�2
9j4K1;+ 1;+ � -,581;+�OB2;=y)%4�
6+X4K2$?8+�469M2G+�57r6)f2$r
=d=dO.2;1
460��f9Gi 582;)B2;=62N46?Y+�/,+�1;r �
+>mV0�+�+�O,58/,r ~ h� =6Dx2;),+^/Y=
A 58/%46? Z � +�/,+�13r � ��(*)Y+\9;0�46?J461 9;-YA =6D�2
),+^2;1
46/Y9<

+�1;93+<A =
AB+�/�2;-,A
0�=
A�� =6/,+�/�2
9 =6Dy2
),+ r
=d=dO 2;1
460��f9 A\-,932 D -,1M2
),+�1 +>mV0�+�+�O N ~  =6D^2;),+ /,=
AB57/%4K? Z � +�/,+�13r � �
R O,+�/�2
5 K +�O{�,)Y=62
=
/Y9xi 582
)^+�/,+�1;r � +>mV0�+�+�O,58/,r �+ =6D%2;),+*/,=
AB57/,46? Z � +�/,+�13r � 2d46/YO<579;=6?J4K2;+�O^D 13=
A
2
),+�r
=d=VOu2;1
460��f9L2 4613+�1;+ N3+�0�2;+�O 46/,O 57r
/,=61;+�O 58/ 2;),+C46/%46? � 9;579E�1�X9 O,+�930�1357[ +�O 57/ TV+�0>2
58=
/pB�� ~ D =
1
2
),+�i A 4K9;9 46/%46? � 93579E2V4K?7?%+�/Y+�1;r � 6,=�i =6[0N3+�0>2
9'[ +�?8= i^N!�54G2
=y2;),+X[ +�4KA 9$4613+X1;+ N3+�0>2
+�O#2,46/,OB2
),+
9
46AB+l2;),1;+�9;),=
?8O,9*4����,?758+�O 2;=\E Z ��qt46/,O L Z ��q:/,+�-Y2
1;46? =
[!N3+�0�2;9L�$U +�0�=6/,932;1;-,0>2
57=6/ +�6B0�58+�/,0�57+�9
D =
1"r
=d=VO�2
1;460��f9�58/CO,4K2N4 )%4�

+$[ +�+�/y0�=
A��%4613+�O�i 582
)�2
)Y+$9357A\-Y?J4K2;57=
/�4K2 . 071���N	� ~ � +EP 1;+E
6+�46?857/,r
?7= i'+�1L+86B0�57+�/,0�58+�9 D =
1 9;=6D 2 2
1;460��f9�D 1;=
A O%4K2N4 57/�2
),+$D =
13i'4613O^O,581;+�0>2
58=
/�� Z =
1;13+�0>2
57=6/yDS460>2
=
139L)%4�
6+
[ +�+�/ 4��
�Y?757+�O 2;= 2
),+^9;57A^-,?J4K2;57=
/uD =
1 2
1;460��f9�i 582
):9�0�=
9<;=9=> h@? � 46/YOBADCFE � � +EP{� Z =62
) 2;),579
?J469M2*0�=
131;+�0�2
58=
/ D =
1jD =
1Mij4K1;O r
=d=VO 2;1
460��f9 46/,Ou2;),+�1;+�AB=|
K46? =6D /,+�-Y2
1;46?"=
[0N3+�0�2;9 /Y+�461j2;),+�[ +�46A
?757/Y+ 4613+ =6D 0�13-,0�5746?'58A�� =
132
46/,0�+ D =
1^2;),+u0�=61;1;+�0�2.9357A\-,?74K2
58=
/]=KD 2;),+ D =
1Mij4K1;Oh1;+�r
57=
/ 46/,O 2
),+
D =
?7?8=�i 58/,rB1;+�0�=
/,9M2
1;-Y0�2
58=
/ =6D 2
)Y+<)%46O,13=
/,570 " A 46939L��(*),+\D =
1Mij4K1;O 2
1;460��f9�0�=
131;+�0�2
58=
/ i'469�/,=62
4��
�,?857+�O�2;= 2;),+Gr
+�/,+�1
4K2;+�O iYi +E

+�/�2
9L��L = i'+�

+�1E2�582;9"+E5 +�0�2 i'469 D =6-,/,Oy2;=l[ +G0�?8=
9;+�? � 0�=
1;13+�?J4@2
+�O
2
=X2;),+ N3+�2G4K/,r
-,?7461L[Y5J469xOY579;0�-,9;93+�O.57/<TV+�04�am��bN	� ��4K/,O\0�=|
6+�1;+�O [ � 2
),+j0�=
1;13+�9<� =
/YO,57/,r�9 � 932
+�A 4@2
570
-,/,0�+�132
4657/�2 � �A5�58r
-,13+ N	N�93),= i 9*2
),+�OY57932;1;58[,-Y2
58=
/,9 =6D"2
),+�N3+�2*[ =V=6932
9'57/u?7=6r PHGJILKNMI�7ILKNM W$0�=
A��%461357/,r
O%4K2N4.46/YO 9357A\-,?74K2
58=
/ 93+L�%461;4K2
+�? � D =
1*0�+�/f2;1
46? 46/YO D =
1Mij4K1;O 1;+�0�=
/,9M2
13-,0�2;+�O N3+>2
9L�

B�N



�l9*57/ �Y1;+E
d58=
-,9 �Xq Ew��L 932;-,O,58+�9*=6D )%4KO,1;=
/Y570X1;46O,574K2
5b

+X13+�2;-,1;/,9 @��aB D 2,4K/,Ou9;58A 58?J4613? � 2;=\2
),+
i A 469;9�1;+�0�=
/,9M2
1;-Y0�2
58=
/�2�2
)Y+ " A 46939 579x=
[V2N4658/,+�O<[ � 0�?7-,9M2
+�1357/,r�2;),+*)%46OY1;=
/,580j9 � 9M2
+�A 58/�2
=�2 i =
N3+�2
9 i 582;) 2;),+ . _Vb��dc��H]��!( 46?7r
=61;582;),An2,46/,On� +�13D =61;AB57/,rB4 �d58/,+�A 4K2;570�1;+�0�=
/Y932
13-,0�2;57=
/ [%4693+�O =6/
K mV57/,r 2;),+ N3+�2 

+�?8=V0�582;57+�9 2
= 2;),+�581XAB+�4693-,1;+�OM
K46?7-,+�9�[,-Y2�1;+�930�46?857/,r 2
),+�571X+�/,+�13r
57+�9�2
= 0�=
/,93+�1<
6+
D =
-,1MopA =6A +�/f2;-,An� Rp2X589l4K9;9;-YA +�O 2
),4K2 2
),+CRMTYU �,),=K2
=
/ 579 +�AB58232
+�O 46?8=
/,r<2
)Y+C[ +�4KA ?757/Y+�2%46/YO
2
)f-,9'2;),+X[ =V=6932 =6D"2
),+ �,1;=dO,-,0�+�O �Z�� 9 � 932;+�A 579$57/ 2;),+�=	��� =
93582;+lO,581;+�0�2
58=
/��L(*),+�O,5 oCN3+�2 1;+�9;0�46?7+�O
" A 46939j0�4K/u[ +�+nm��,1;+�9;9;+�O 58/ 2
+�1;AB9'=6D 2;),+}� =
?J461 46/,r6?7+�9�P ;��	� ; > W$46/,O 
6+�?7=d0�5I2
58+�9�P G
��� G > W$=6D"2
),+2 i'=�N3+�2;9l4K9

� >
 1 0
G
�Y9357/ ;��2� G > 9;58/ ; > a G
� G > 9�9357/ P ;��2�:; > W79
G
�V9357/ ;��3� G > 9;57/ ; > � G
� G > 9�9;57/ P ;��2�:; > W*9

?

U + � -Y571;58/,ru4 O,5 oCN3+>2�1;+�9;0�46?7+�O:A 46939�57/ 2;),+\i 57/YO,= i `�� E�� 
 E�N	N!� � +EP It~ > 2"4 2
=62
46?�=KD ~ ���	h	m
+E

+�/�2
9�4613+y93+�?8+�0�2;+�O D 13=
A 2;),+^O%4@2N4.0�=
A��%4613+�O i 5I2
) ~ ���	h4� +�

+�/�2;9XD 1;=
A 2;),+C9;57A^-,?J4K2;57=
/#�$(*)Y+
+>m�� +�0�2;+�O 9357r
/,46?��,-,13582 � 589��	B�� m� �

(*)Y+:9;),5ID 2 =6D�2;),+ " A 469;9�� +�4+� 589 AB+�4693-,1;+�O�[ � AB+�46/,9 =6DC46/�-,/f[,58/,/,+�O�?75 �K+�?857),=d=VO K 2
2
= 4���� O#� D?� [,-,57?I2 D 13=
A 1;+>D +�13+�/,0�+:O,579M2
1;58[,-Y2;57=
/,9E� (*),+ 0�4K?757[Y1
4K2;57=
/h=6D�2;),+ K 2 579BO,=
/,+ i 582
)
�,9;+�-,O,=KopO%4K2N4.9
4KA��,?8+�9 46/YO 2;),+�9;A 46?7? [,5J469*589*0�=
131;+�0�2
+�O��

P$4K1;57=6-,9:9;=
-Y1;0�+�9`=KD 9 � 9M2
+�A 4K2;570 -,/Y0�+�1M2N4658/�2
57+�9 =
/ 2
),+ ��� 
 AB+�4693-,1;+�A +�/f2t)%4�
6+ [ +�+�/
0�=
/,9357O,+�1;+�O�� Zj460��fr
13=
-,/,O -,/,0�+�132
4657/�2
58+�9 )%4�

+ [ +�+�/ +E
K46?7-,4K2
+�O [ � 
K461 � 57/Yr 2;),+h+>m�� +�0�2;+�O
0�=
/�2
1357[,-V2
57=6/u=6D�2;),+�[%460��fr
1;=6-,/,O +E

+�/�2
9�4K9 " +�+ P8� ��h� .W�2
i`+|�tP8� ~ �% .W*46/,O ��� �Z�� PI�{N�h	h� .W�2
?7+�4KO,57/,r 2;= 4:0�=
A\[Y57/,+�OQ+�5 +�0�2B=
/ ��� 
 =6DON � � +EPOIt~ > �#5%1
46r
AB+�/�2
4K2
58=
/ 9 � 9M2
+�A 4K2;570�9.)%4�
6+
[ +�+�/�+E
K46?8-%4K2;+�O [ � 0�=
A��%461357/,r`1;+�93-,?82;9 =
[Y2
4657/Y+�O i 5I2
) O,5b5 +�1;+�/f2 A =dO,+�?79 & (!*Y|+(0*(2jc�b ,�c�. /�(
46/,O��!(fbfg-,�� ?8+�46OY57/,rQ2
= 46/ -Y/,0�+�132N4K57/�2 � =
/ ��� 
 =6D;N|�Y� +�POIZ~E>���5%=
1 2;),+ 0�4K?7=
1357AB+�2
+�1
9 � 932;+�A 4K2
580�9 2;)%4K2 )%4�

+ 46/ 57A��%460�2 =
/ 2;),+ N3+>2 [ =V=6932�2�O,5b5 +�1;+�/f2 9;),= i +�1 9357A\-Y?J4K2;57=
/,9 )%4�
6+
[ +�+�/ -,93+�O P TV+�0�2;57=
/�B���N�WC46/,O 58/ �%461M2
580�-,?7461C2;),+ -,93+ =6D 5 D q qLTdR � ?7+�4KO,9^2
= 4 O,5�5 +�13+�/,0�+ 57/
��� 
 =6D B�h � +EP IZ~E>L� 5%=
1 2
),+:2
1;460��f57/,rQ445 +�0>2
58/,r 2
),+ N3+>2 46/,r
?8+�9L2l)%46?IDy=KDy2;),+ D -,?7?X+E5 +�0�2
O,-,+ 2
=t1;+�0�=
/,9M2
1;-Y0�2
58=
/ 58/,+�6B0�57+�/Y0�57+�9 58/Q2;),+ D =
13i'461;OQO,581;+�0>2
58=
/ 589<2N4+�K+�/�469<2;),+ 9 � 932
+�A 4@2
570
-,/,0�+�132
4657/�2 � =6D N � � +�P IZ~E>L� (*),+ -,/,0�+�132
4657/�2 � 1;+�?J4K2;+�OB2
=�2
),+ RMTYU�A =dO,+�? 589G+�932;57A 4K2
+�OB2;=^[ +}`
� +EPOIZ~E>��L(*),+j-,/Y0�+�1M2N4658/�2 � 0�=6A 58/,rlD 13=
A ?757AB582;+�O � =
/�2
+ Z 461;?8=X932
4K2
58932;570�9L579LO,=
AB57/%4K2;+�O\[ � 2
),+
K 2*0�4K?757[Y1
4K2;57=
/ -,/,0�+�132
4657/�2 � 4K/,Ou579}N ~ � +EPOIZ~E>�� D 9;58/,r<O,5�5 +�13+�/�2 K 2 AB+�2;),=dO,9'2
)Y+�-,/,0�+�132
4657/�2 �
O,-,+^2;= 2
),+ K 2�AB+�2
)Y=VO 589X+�932
58A 4@2
+�O 2
=u[ + ~ h � +EP IZ~E>L��� =
9;9357[,?8+^r
?8=
[%46? [,57469;+�9�=6D h�� ~ AB1
46O
=
/B2;),+�� =
?7461G46/,r6?7+ A +�469;-Y1;+�AB+�/�2;9 =6D 2
),+ r
=d=VO.2
1;460��f9 ?8+�46O.2
=y46/ -,/,0�+�132
4657/�2 � =6D ~ � � +EP IZ~E>L�
(*),+u0�=
A^[,57/,+�O 9 � 9M2
+�A 4K2;570 -,/Y0�+�1M2N4658/�2 � =
/ ��� 
 O,-,+ 2
= 46?7?G2
),+ 46[ =|
6+u9;=
-,130�+�9<579y2;),+�/ �4�
� +EPOIZ~ > �

(*)Y+y13+�9;-Y?82
58/,r<9;)Y58D 2 57/u2;),+�O,5Io N3+�2 " A 46939 � +�4+� 13+�0�=6/,932;1;-,0>2
57=6/ 58/ 1;46O,574K2
5b

+�+E
6+�/�2
9 579

� 6 
 1 �}�ah��jB�h%PS9M2N4K2�? W2�j�[� PS9 � 9M2�? W � +EPOIZ~E>��

i ),570N)<589�0�=6/,9;58932
+�/�2 i 582
) \�+�13=
��(*),589x0�=6/,0�?8-,9;58=
/\1;+�A 4K57/,9L-,/,0N)%46/Yr
+�O<i ),+�/.2;),+jO,5 oCN3+>2x1;+�9;0�46?7+�O
" A 469;9�589�+E
K46?8-%4K2
+�O -,9;58/,r N3+>2
9�[,-,58?82li 582
) ZGF kXE 27� ZED ( =61�i 582
) r
=d=dO 2
1
4K0��d9C=
/,? � �\(*)Y+
N3+�2 1;+�0�=
/,9M2
13-,0�2;57=
/ A +>2
),=dO,9 932;-,O,57+�O ),+�1;+y461;+C4����,?758+�Ou2
=.2
),+CO,+>2
+�13A 58/%4K2;57=
/u=6DL2
),+�i A 469;9
46/,Ou9;58A 58?J461G-,/Y0�+�1M2N4658/�2
57+�9*4613+�-,9;+�O��G(*)d-Y9L2,2
)Y+�9;+�0�=
/,0�?8-,9;58=
/,9jr65�

+lD -,132;),+�1j0�=
/ K OY+�/,0�+C58/ 2
),+
i A 4K9;9 46/%46? � 9;579E�

(*)Y+o�,13+E
d57=6-,9.1;+�93-,?82<i'469B=
[Y2
4657/,+�Oh-,9;58/,r:2
),+ [ +�46A +�/,+�13r
57+�9.9;-
�
�Y?757+�O [ � q Ew�G� RpDl2
),+
A +�469;-,13+�AB+�/�2*589'57/B2
-,13/u57/�2
+�1J�,13+�2;+�O 469*4y9;),5ID 2j=6D"2;),+�/,=
AB57/,46? q Ew� ~ Z � +�/Y+�1;r � 2Yi ),+�1;+�6 

579G�6+E�Y2 K mV+�O 2;=<2
),+��,-,[Y?75793),+�O�
K46?8-,+�2

� . 0$1 a m � � � � P 932
4K2�? W2� N	N � P 9 � 932�? W�� +�P

B ~



jet boost log(βγ)

ALEPH

0

200

400

600

800

1000

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

jet boost log(βγ)

ALEPH

0

100

200

300

400

500

600

700

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

5�57r
-Y1;+�N	N	F��1�O�T������6A$	���Q@"�4� @9?��T��� 6E@8@"�%���1&7F�@������	��
��
����
T*H?7@9� 
4(9�	��@9�4���I�� 9���N�#� (P�0����� ���� �! " �*$Y��@"C:S4(3���Q� ���1(3��(
(9�4�B����Cl$AFO(P���Q@"� &)("* �Q�U��
A�������N���#(3F����*�9��@9� & ��@N��&����	��
%*��  ���� * (9�4� & 6�* �Q�U��
4�1?7@"���I(3�#� ���*�"�Q@"� &  ���� �b��@N��&	���	��
%*��
� �  * G

�
��� �����

579*=
[Y2
4657/Y+�O�2Yi )Y570N) 46r�4658/u579*57/ r
=d=dO 4Kr
1;+�+�AB+�/�2*i 582;)o\�+�1;=��
(*)Y+]46/,46? � 9;589 =6D\A\-Y=
/ �,4657139 D 1;=
A 2;),+��,1;=d0�+�9;9 ' ) ' , \ " � \ 
 ) 
 , � �,1;=|
d57O,+�9 4K/

46O,O,5I2
57=6/%46?,0N),+�0�� =
/B2
),+l1;+�0�=
/,9M2
13-,0�2;57=
/ =KD 2
),+Xq E � [ +�46A +�/,+�13r
57+�9L� (ji = 
K461;5746[,?7+�9$461;+ -,9;+�O
PS5 W 2
),+{�,?74657/:58/A
K46135J46/�2�A 46939 � � > 2 O,+ K /Y+�O 4K9 � >� > 1 ~ � � � > P?N a 0�=
9=;�� > W�2"i ),+�1;+ � ��� � > 461;+2
),+CA =6A +�/f2
4<=6DL2;),+�2 i'= A\-,=
/,9E2=;�� > 579j2;),+y46/,r
?8+�[ +>2 i'+�+�/ 2
)Y+�A 46/YO PS585 W$2;),+y46/,r
-,?7461jA 469;9
6 � > r
5b

+�/ [ �

6 > � > 1 0
9;58/ ;�� �h9;57/ ; > a 9�9;58/ ;�� > 9
9;58/ ;�� �h9;57/ ; > � 9�9357/ ;�� > 9

?

Td+�?7+�0�2;+�O O,5IopA\-,=
/ +E
6+�/�2
9t4613+]1;+ � -,5713+�O 2
= [ + 58/ 2
),+]1
46/,r6+ � � > > � h � +EPOIZ~E>:46/YO
m	h E 6 � > E N|h	h � +EPOIZ~E>L��� 2
=K2N46? =6D �a` � +E
6+�/�2
9B4613+u9;+�?7+�0>2
+�OhD 13=
A 2;),+uO%4K2
4:46/,O �a`*N	� ~
461;+�+nm�� +�0>2
+�O D 1;=
A 2
),+�9357A\-,?74K2
58=
/�2fi 582;) 4K/ +nm�� +�0>2
+�O 9;58r
/%46?#�,-,1;5I2 � =6D �	B��g�! �

�l/ � O,57930�1;+E�%46/,0 � [ +>2 i'+�+�/ O%4@2N4 46/,Ot9;57A^-,?J4K2;57=
/ 57/ 2
),+�� � > 46/,O 6 � > O,579M2
1357[,-Y2;57=
/Y9�461;++E
K46?7-,4K2
+�O\469�4l9;)Y58D 2L=6D,2
)Y+'O%4K2
4lO,58932;1;57[Y-Y2
58=
/�i 582
)y1;+�9J� +�0�2�2
=X13+�D +�1;+�/Y0�+jO,58932;1;57[Y-Y2
58=
/,9L2K46/,O^461;+
A +�469;-,13+�O i 582;) 46/ -,/f[,57/,/Y+�Ot?75 �K+�?857),=d=VO K 2�0�4K?757[Y1
4K2;+�O i 582;)��,9;+�-,O,=KopO%4K2N4u9;46A��Y?7+�9E�<U +�9;-Y?82
9
D 1;=
A 2
),+u2 i = O,5IopA\-,=
/ A 469;93+�9.4613+u0�=
A^[,57/,+�Oh57/ 2
+�1;AB9<=6Dl4:A +�46/hq E � Z � +�/,+�13r � 93),58D 2
r
5�
d57/Yr

� . 0$1 a B�B�� � N|�	h%P 932N4@2�? W$�Y` � P 9 � 932�? W�� +�P P N�W

i ),+�13+ 2
),+ A 4K57/ 9;=
-Y1;0�+�9<=6D*9 � 9M2
+�A 4K2;570B+�131;=
139^0�=6A +.D 1;=
A P 5 W}� =69;9;58[,?7+B[,57469;+�9^57/t2
),+ A\-,=
/
� =
?7461�46/,r6?7+<AB+�4693-,1;+�A +�/f2C-
�t2
= Q-; 1 h@? ~ AB1
46O P3� ~ � +EPyW�2'PS585 W 2;),+B-,/,0�+�132
4657/�2 � D 1;=6A 2
),+
9;),5ID 2 K 2;2
58/,r A +>2
),=dO P,�am � +EPyW 46/,O PS58575 W D 1;=
A 2;),+'4K[,9;=
?8-Y2
+G0�46?758[,1
4K2;57=
/�=KDY2
)Y+ A\-Y=
/^AB=
AB+�/�2N4
4K2 2;),+}h����% ?8+E
6+�?�P ~ � � +EP^W���(*),579 9;),5ID 2 589 N�� � d D 1;=
A 2;),+X/,=6A 58/%46? q Ew� Z � 4|
6+�1;46r
+X+�/,+�13r � 2
0�=
/,93579M2
+�/�2 i 582;) /Y=B9357r
/Y5 K 0�46/�2 +E5 +�0�2L�

B�B



��� � ��� �
��� �$
 ��� � �������

	�
 ��	 @�
@�@�
@ 
 >�� &�&�� �

� V xt���
5 =61 +�460N) =6D\2;),+]9M2N46/YO%461;O#2C=��Y2
58A 46? ZGF klE 4K/,O^� ZED ( 13+�0�=6/,932;1;-,0>2
57=6/,9L2�2
),+`57/,OY5�
d57O,-,46?
A +�469;-,13+�AB+�/�2
9]=6D;698 46/YOf:�8 4K2]+�460N) Z � +�/Y+�1;r � 4613+ 0�=
A\[,58/,+�O i +�58r
)�2
+�O [ � 2
),+�571
932N4@2
579M2
580�46? +�1;13=
1;9 46/,O 9 � 932;+�A 4K2
580�-,/,0�+�132
4657/�2
58+�9 469 9;)Y=�i / 57/ (�4K[,?7+ m�� Z =
1;13+�?74K2
58=
/,9*57/u2;),+�93+
-,/,0�+�132
4657/�2
58+�9 i 582;) Z � +�/,+�1;r � 4613+ 2
4+�6+�/ 58/f2;=^4K0�0�=6-,/�2�� (*),+�i A 4K9;9;+�9$D =6-,/,O D 13=
A 2;),+l=6/,+>o
�%461
4KA +>2
+�1 A 4@mV57A\-,A ?75C�6+�?857),=d=dO K 2
9 2
= 2;),+CO%4K2N4 461;+Cr
5b

+�/ 57/ (�46[Y?7+�N|h��j(*),+y+>m�� +�1;58A +�/�2N46?

(�46[Y?7+;N|h�F � C (9���%�R�J�Q� ��
A��� D��� D� �#
�(3�A�A��F ?7��@"C (3F�FK�A(3��(�?7@9�J��
A�[�%��(3���A(3�#�&%�@"S	����C (3FK+.-./10 (9�4� -�;,< =
������@9�4�%����$4������@9�4�.���Q��
 ��@"��������S�@"�4�	���-�:�T�#(P���O�%���O��(3F ������@9�#�.(3�4� ��V8�%����C (P���O�,$A�4��������(3���N��������& $A�A�Q��� (9��� " �*$�+-,���*�G

U +�0�=
/,9M2
13-,0�2;57=
/ 9M2N46/YO%461;O � ZED (HP3B � +EP It~ W ZGF kXE PSU 1�h��g�fW
kl-,A\[ +�1*=KD�+�

+�/�2;9 �am � N �	�am�� � � �
N
698 m	h�� �am�N m�h�� �a`	� m�h����4h ~
� > 3KO,=6D `��g� 3	` �
� � 3	` ����N43	`
Td2N4K2;579M2
570�46? +�1;13=
1 h�� ha��m h�� h	`�h h�� h	`�h
Exm�� +�1357AB+�/�2N46? D /,0�+�132
4657/�2 � h�� h ~
~ h�� h ~ m h�� h ~6�
5 TVR D /,0�+�132
4657/�2 � h�� ha`�� h�� h ~ m h�� h�B �
(L=62
46? +�1;1;=61 h��bN|h	h h�� h�m�N h�� h�m ~

9 � 932;+�A 4K2
580j-,/,0�+�132
4657/�2;57+�9x461;+jOY+�1;5b

+�O.D 13=
A 46?7?d9;=
-Y1;0�+�9G57/ � -%46OY1
4K2;-,1;+*58/,0�?8-,O,57/Yrl2
)Y+ q Ew� Z �
+�/,+�1;r � �j(*),+ 5 TVR'-Y/,0�+�132N4K57/�2
58+�9l461;+�2
)Y+y?857AB582
9$D 1;=
A 0�=
?8=
-,1*1;+�0�=
/Y/,+�0>2
57=6/ 46/,OjZ'=
93+>o EG58/,932;+�58/
+E5 +�0�2;9�46O,OY+�O 58/ � -%46O,1;4K2
-Y1;+�� (L4+�f57/,r 57/�2
= 460�0�=
-,/�2�0�=61;1;+�?J4K2;57=
/Y9L2,2
)Y+Oi A 4K9;9 
K46?8-,+�9X461;+C57/
r
=V=dOB46r
13+�+�AB+�/�2$D =
1$46?7?V2
),13+�+ 1;+�0�=
/,9M2
1;-Y0�2
58=
/,9E� (*),+l2;=62N46?%+�1;13=
1;9 461;+ 46?89;=C0�?8=
9;+�? � 0�=
A��,461
46[Y?7+
[,-Y2G57/<2;),+*932
46/,O%4613O 4K/%46? � 93579L2
2;),+ 9 � 932;+�A 4K2
580*-,/,0�+�132
4657/�2 � OY-,+*2
= 5 TVR +>mV0�+�+�O,9$2
),+*9M2N4K2;579M2
570�46?
+�1;13=
1L�h( =`93-
�
�,13+�939 2
)Y+ OY=
A 58/%46/�2./,=
/do � 46-,9;935J46/h0�=
/�2
1;58[,-Y2;57=
/ D 13=
A 0�=6?7=
-,1<13+�0�=
/,/,+�0�2
58=
/�2
2
),+�13+�93-,?82 D 1;=
A 2
)Y+�� ZED ( 1;+�0�=
/,9M2
1;-Y0�2
58=
/ i 582;) 2
)Y+�9;A 46?7?8+�9M2 5xTVRG-,/,0�+�132
4657/�2 � 579'93+�?8+�0�2;+�Ou2
=
�,1;=dO,-,0�+�2;),+ K /%46?"13+�93-,?82*2;= 0�=
A\[,58/,+�i 582;) 2;),+�A 4K9;9jD 1;=6A 2
),+�93+�AB57?7+E�Y2
=6/,570�0N),46/,/,+�?79L�

6����8 1 m	h@?g�A`	�G� h@? ha`�h,PS932
4K2�? W2� h@? h ~ m,PS9 � 9M2�? W �jh ? h ~ m%PI5 TdRMW � +�POIZ~E>�?
(*),+�0�=
131;+�9<� =6/,O,57/Yr +nm�� +�0>2
+�O 932
4K2
58932;570�4K? +�131;=
1*589�h�� h � � � +�P IZ~ > �

(*)Y+�i A 46939;+�9 i 5I2
) AB+�4693-,1;+�O 4K/,O +>m�� +�0�2;+�O 9M2N4K2;579M2
570�46? +�1;13=
1;9 O,+>2
+�13A 58/,+�O 4K2 +�460N) Z �
+�/,+�1;r � D 13=
A 2;),+�932N4K/,O%4613O�2 ZGF kXE 46/YOp� ZED ( 46/%46? � 93+�9 4613+Cr65�

+�/ 57/;� �
� +�/YO,5Im Z �

� � ��y�+��
(*),+1i i 57OV2
),9 D =
-Y/,O�D 1;=
A 2
),+x2 i =Ko��,461
46AB+�2;+�1"A 4@mV57A\-YA ?85 �6+�?758),=V=dO K 2
9"2
=j2;),+GO%4K2
4*461;+ r
5b

+�/
57/ (�46[Y?7+�N	NCD =61l+�460N) 1;+�0�=
/Y932
13-,0�2;57=
/#�*(*),+^9M2N4K2;57932;570�46?"+�131;=
1 O,=
AB57/%4@2
+�9*2;),+y2;=62N46?"9 � 932
+�A 4@2
570
-,/,0�+�132
4657/�2 � 58/:46?8? 2;),1;+�+<1;+�0�=
/,9M2
1;-Y0�2
58=
/,9E�y(*),+�1;+>D =
1;+42 2
),+<AB+�4693-,1;+�A +�/�2�D 1;=
A 2
)Y+<932N4K/,O%4613O
46/%46? � 93579Ci 582
) 2;),+u9;A 46?8?7+�9M2y2;=62N4K?'+�131;=
1^579\-,93+�Oh57/]0�=
A\[Y57/%4K2;57=
/`i 582
)`2
),+u93+�AB57?7+E�Y2
=6/,570�9y2
=
O,+�135�

+�2;),+�AB=
932 �,1;+�0�5793+}
K46?7-,+lD =
1 :#8�� (*)f-,9E2,2
),+}i i 57OV2
) D 1;=6A 2;),+ �(����Z�� 0N),46/,/,+�?"579 2
4+�6+�/
2
=.[ +

:����8 1 ~ ? B�NA�jh@?bN ~ PS9M2N4K2�? W2� h@? h4� PS9 � 9M2�? W
�jh@?�N�NfPI5 TdRMW � +�P ?

B4�



(�46[Y?7+;N	N	F � ���O�8��
�� ��� ��
A��� D� � D� �#
4(3�4�A��F ?7��@9C!(3F�FK�A(P�#(�?7@9�J��
4�B�T�#(3�4�4(3�#�&%�@9SA����C:(9F +.-./10 (9�4�h-�;,< =
������@9�4�%����$4������@9�4�.���Q��
 ��@"��������S�@"�4�	���-�:�T�#(P���O�%���O��(3F ������@9�#�.(3�4� ��V8�%����C (P���O�,$A�4��������(3���N��������& $A�A�Q������� " �*$�* G

U +�0�=
/Y932
13-,0�2;57=
/ 9M2N46/YO%461;O � ZED (HP3B � +EPOIZ~�W ZGF kXE PSU 1�h��g�fW
:#8 ~ � B�N ~ � �	m ~ � B4�
� >�3KO,=6D �&3	` � 3	` N � 3	`
Td2N4@2
579M2
580�46? +�1;13=
1 h��bN ~ h���N � h���N|�
E�m�� +�1357AB+�/�2N4K?"-,/,0�+�132
4657/�2
58+�9 h�� h�� h�� h � h�� h	�
5 TVR -,/,0�+�132
4657/�2
58+�9 h��bN	N h�� h�B h�� h	�
(L=K2N46?"+�1;1;=61 h��bN � h���N|` h���N|`

(*),+�0�=
131;+�9<� =6/,O,57/Yr +nm�� +�0>2
+�O 932
4K2
58932;570�4K? +�131;=
1*589�h���N�N � +EP{�
(*)Y+ i i 58OY2
)Y9 i 5I2
) AB+�4693-,1;+�O 46/YO +nm�� +�0>2
+�O 932
4K2
58932
580�46? +�131;=
139 OY+�2
+�1;AB57/,+�O 4@2 +�460N) Z �

+�/,+�1;r � D 13=
A 2;),+�932N4K/,O%4613O 46/,46? � 9;589 461;+�r65�

+�/ 58/;� �
� +�/,OY5Im Z �

	�
 ��� ��� @ 
@���� � @�
@ � &��
	�� @�
@ 
 >�� &�&�� � �

� V xt���
(*),+.A 46939 
K46?7-Y+�9�57/ 2;),+.932
46/,O%4613Ot46/%46? � 93579XD 13=
A 2;),+<=
/,+no��%4K1
46AB+�2;+�1 K 2;9�2
=u2
)Y+<O%4K2N4�2 i 582
)
2
),+�932
4K2
58932;570�4K? 46/,O 9 � 9M2
+�A 4K2;570�+�131;=
139 58/,0�?8-,O,58/,r^2
)Y+yq Ew� +�/Y+�1;r � 2 4613+

6 K
� ����8 1 m�h@?��4B � � h@? h	ma`,P 932N4@2�? W2� h@? h ~ `,P 9 � 932�? W � +EPOIZ~ > �
6�� � ����8 1 m�h@? B	��B � h@? h	m ~ P 932N4@2�? W2� h@? h ~ �,P 9 � 932�? W � +EPOIZ~E> �
6�� � ����8 1 m�h@? B���� � h@?bN ~ NfP 932N4@2�? W2� h@? h	B�NfP 9 � 932�? W � +EPOIZ~E>�?

(*),+\+>m�� +�0>2
+�O 9M2N4K2;57932;570�46?L+�1;13=
1;9X461;+ ��h�� h	ma`�2 ��h�� h�m ~ 46/,O ��h��bN ~
~ � +EP�IZ~E>XD =
1l2;),+\+42 
 46/YO
� 93+�AB57?8+L�Y2;=
/,570X0N)%46/,/,+�?79E2%1;+�9<� +�0�2;5�

+�? � �

(*)Y+ 58/,O,5b
V58O,-%46?$AB+�4693-,1;+�A +�/f2;9.=6D 698 D =
1<+�460N)Q0N)%46/Y/,+�? 4613+u0�=
A^[,57/,+�O 932
4K2
58932
580�46?8? � 4K2
+�460N) Z � +�/,+�1;r � � (*),+y0�=
A\[,58/,+�O 9;+�A 58?7+L�V2
=
/,580�698 =|
6+�1�4K?7? Z � +�/,+�13r
57+�9l589lOY+�2
+�1;AB57/,+�O [ �
A 58/,57AB579357/,ry4 � > [,-,57?I2jD 1;=6A 2
),+�D -,?8? 0�=|
K46135J46/,0�+�A 4K2;1;5 m#2V2N4+�f57/YrB58/�2
=B460�0�=
-,/�2X46?7? 9 � 932
+�A 4@2
570
-,/,0�+�132
4657/�2
58+�9QO,+�135�
6+�O 4K2Q+�460N) Z � +�/,+�13r � i 582;) 2
)Y+ 4����,1;=	�Y1;5J4@2
+ 0�=
131;+�?J4K2;57=
/ 46/,O 2
),+
932N4@2
579M2
580�46?*+�1;1;=61;9L� (*),+ 9 � 9M2
+�A 4K2;570 -,/,0�+�132
4657/�2;57+�9B?758932;+�OQ57/Q(�46[Y?7+o�`4613+ D =6-,/,O 2;=][ +pm��� 
0�=
131;+�?74K2
+�O [ +>2 i'+�+�/ +�� �(�� 46/,O 
7� �Z�� 2Zm	�% [ +�2 i +�+�/ +|� �Z�� 46/YO �t� �(�� 46/,Oom	�� [ +�2 i +�+�/ 
7� �Z��
46/,O �Z� �Z�� 0N)%46/Y/,+�?89L�

(*)Y+ 1;+�9;-,?I2
57/Yr 0�=6A\[,57/Y+�O A 469;9CD =
1y2;),+ 93+�AB57?8+L�Y2;=
/,570B0N)%46/Y/,+�?89^D 1;=
A 2;),+ =
/Y+>o��,461
46AB+�2;+�1
K 2
9 579

6�� � ����8 1 m	h@?g� ~ ���jh ? ha�[� PS9M2N4K2�? W$�jh ? h ~ �,PS9 � 9M2�? W � +�P IZ~E>��
i 582
) 4 � >�3KO,=6DL=6D B	m&3 ~ B��x(*),+C+>m�� +�0�2;+�O 932N4@2
579M2
580�46? +�1;13=
1*579 � h�� ha�4� � +EPOIZ~E>E�

(*)Y+�i A 46939;+�9 i 5I2
) AB+�4693-,1;+�O 4K/,O +>m�� +�0�2;+�O 9M2N4K2;579M2
570�46? +�1;13=
1;9 O,+>2
+�13A 58/,+�O 4K2 +�460N) Z �
+�/,+�1;r � 4613+�r
5�
6+�/ 57/;� ��� +�/,O,5Im>Z �

� � ��y�+��
� 2 i =Ko��%4K1
46AB+�2;+�1 K 2�2;=X2
),+ O%4K2
4Xr
5�
6+�9 2
),+$D =
?7?8=�i 58/,r 1;+�93-,?82;9LD =
1 2
)Y+ i i 57OY2;)\57/C2
),+ 932N4K/,O%4613O
46/%46? � 93579jD =
1*+�460N) 0N)%46/,/,+�?�F

: K
� ����8 1 N5? m�� � h ? ~ h,PS932
4K2�? W2�jh@? h	m%P 9 � 932�? W � +EP �

B	�



: � � ����8 1 ~ ?�N!`�� h ? ~ h,PS932
4K2�? W2�jh@? h � P 9 � 932�? W � +EP �
: � � ����8 1 ~ ? h�N�� h ? B ~ PS932
4K2�? W2�jh@? h � P 9 � 932�? W � +EP �

P ~ W

i ),+�13+^2
),+^+>m�� +�0�2;+�O +�131;=
139�461;+yO,+�2;+�13A 58/,+�O 2;= [ + � h�� ~ N�2$��h�� ~ hu46/,OO��h�� B�N � +EP D =
1 2
)Y+\+�2

 4K/,O��`0N),46/,/,+�?79�1;+�9J� +�0�2;5�
6+�? � �.(*),+.9 � 932;+�A 4K2
580B-Y/,0�+�132N4K57/�2
58+�9�?758932;+�O:57/ (L46[,?8+{� 4K1;+\D =
-,/YO
2
= [ +MN|h	h% 0�=
1;13+�?74K2
+�O [ +>2 i'+�+�/Q+|� �Z�� 46/,O 
7� �Z�� 21�aB� [ +�2 i +�+�/Q+|� �(�� 46/,O �t� �Z�� 46/,O��	m� 
[ +>2 i'+�+�/ 
7� �(�� 46/,O �Z� �Z�� 0N)%46/Y/,+�?89L�

(*)Y+ i i 58OY2
)Y9 i 5I2
) AB+�4693-,1;+�O 46/YO +nm�� +�0>2
+�O 932
4K2
58932
580�46? +�131;=
139 OY+�2
+�1;AB57/,+�O 4@2 +�460N) Z �
+�/,+�1;r � 4613+�r
5�
6+�/ 57/;� ��� +�/,O,5Im Z �

(*)Y+y0�=
A\[,58/,+�Ou2
=K2N46? i 58OY2
)uD 13=
A 2
)Y+�2 i =Ko �%461
4KA +>2
+�1 K 2
9 57/ 46?8?-3�� �(�� 0N)%46/,/Y+�?79 579
: � � ����8 1 ~ ? h�NA�jh@?bN|B%P 932N4@2�? W2� h@? h � PS9 � 932�? W � +�P �

i 582
) 4 � >�3KO,=6DL=6D N!� 3 ~ N	�x(*),+C+>m�� +�0�2;+�O 932N4@2
579M2
580�46? +�1;13=
1*579 � h��bN|B � +EP{�

	�
 ��� � �	� 
 >�� &�&�� � �

(*),+\0�=6A\[,57/Y+�O 13+�9;-Y?82
9 D 1;=
A 46?8? 0N)%46/,/,+�?79�-Y9;57/Yr 2
),+ � ZED ( 1;+�93-,?82;9X58/ 2
),+ �(����Z�� 0N)%46/,/,+�?�D =
1
2
),+�A 469;9 46/YO 9M2N46/,O,461;O 1;+�9;-,?I2
9*D =
1j2
)Y+�i 58OY2
) 4613+�F

698 1 m	h ? �	��� �jh@? h4�aB%PS9M2N4K2�? W �jh@? h ~ � PS9 � 932�? W2�jh@? h	h	�%P 5 TVRMW$�jh ? h	h��%Pwq Ew�$W � +�POIZ~E> �
:#8 1 ~ ?bN��ah��jh ? h	��h%PS9M2N4K2�? W$�jh ? h��a�,PS9 � 9M2�? W
� h@? h�� � P 5 TVRMW2� h@? h	ha`YPwq Ew� W � +EP ?

(*),+*0�=
A^[,57/%4@2
57=6/,9x4613+ � +�13D =61;AB+�O<57/y2
),+*9;46A + ij4 � 4K9 O,+�930�1;58[ +�O.57/\93+�0�2;57=
/�N�h�� ~ ��(*),+ � >�3KO,=KD
579��aB&34B�N.46/,O ~6� 3 ~ � D =
1�2
)Y+<A 46939�46/,O i 57OY2;) 0�=
A\[Y57/%4K2;57=
/Y9L2 13+�9J� +�0>2
5b

+�? � � �l?82
+�1;/%4@2
5�
6+�? � 2"58D
2
),+ i A 46939�D 1;=
A 2
),+ ZGF kXE 4K/%46? � 93579�57/ 2;),+ �(����Z�� 0N)%4K/,/,+�? 589�0�=
A^[,57/,+�O:i 582
):2;),=
9;+<D 13=
A
2
),+�3�� �Z�� 0N)%46/,/Y+�?79E2,2
),+�A 469;9 589LF

698 1 m	h@?g�A��B��jh@? h��aB%P 932
4K2�? W$�jh@? h ~ B%P 9 � 932�? W
� h ? h�N�NfPI5 TdRMW2� h@? h	h	�%PSq Ew�$W � +�P IZ~E>�?
Td57AB57?J4K1;? � 260�=
A\[,58/,57/,r�2;),+�i A 46939$D 13=
A 2
),+ 932
46/,O%4K1;O 4K/%46? � 93579G57/B2
),+ �(����Z�� 0N)%46/,/Y+�? i 582
)

2
),=
93+�D 1;=
A 2
),+�3�� �Z�� 0N)%46/,/Y+�?79 r
5b

+�9
698 1 m	h@?g�	�ah��jh@? h��aB%P 932
4K2�? W$�jh@? h ~
~ P 9 � 932�? W
� h ? h�N��%PI5 TdRMW2� h@? h	h	�%PSq Ew�$W � +�P IZ~E>�?
( =.46939;+�939*2
),+�+�5 +�0�2 =6D 4K/ � -,/,+nm�� +�0>2
+�O 0�=
1;13+�?J4@2
57=6/ [ +�2 i +�+�/ 2
)Y+�A +�469;-,13+�O i A 4K9;9*46/YO

i 57OY2;)t=6/ 2;),+<=
/,+no��%4K1
46AB+�2;+�1 K 2;9�i ),+�13+.2;),+\i 57OV2
) 579 K mY+�O`2;=u932N4K/,O%4613O`AB=VOY+�?G
K46?8-,+�9E2 2
),+
A 46939^D 1;=6A +�460N) 0N),46/,/,+�?j579\0�=
A��%461;+�O i 582;) 2
),+u0�=
1;13+�9J� =
/,OY57/,r 2 i =Ko��,461
46AB+�2;+�1 K 2.1;+�93-,?82;9L�
Z =
A\[,58/,57/,rB46?8?"0N)%46/,/Y+�?79 57/ 2
)Y+y9M2N46/,O,461;O 46/%46? � 93579E2 2;),+CO,5�5 +�13+�/,0�+^579*D =
-Y/,O 2;= [ + m�� +�P It~ >
57/,O,580�4K2;57/,r^/,= 9357r
/Y5 K 0�46/�2 +E5 +�0�2L�

( = 58/a

+�9M2
58r�4K2
+<i ),+>2
),+�1y2;),+�13+ 589y4 9;58r
/,5 K 0�46/�2�O,5b5 +�1;+�/,0�+B[ +>2 i'+�+�/ 2;),+ A 46939;+�9�D 1;=6A 2
),+
�(��*�Z�� 46/YO 0�=
A\[Y57/,+�O 3�� �(�� 0N)%46/,/Y+�?79^O,-,+ 2
= K /%46?j9M2N4K2;+ 57/�2;+�1
4K0�2
58=
/,9E2 4 K 2<589 � +�13D =61;AB+�O 2
=
+>md2
1;460�2�2;),579�O,5b5 +�1;+�/,0�+<13+�2N4K57/,58/,r 46?7? 9 � 9M2
+�A 4K2;570<-,/,0�+�1M2N4658/f2;57+�9�D 1;=
A (�46[Y?7+�9�mu4K/,O�� +nmV0�+L�V2
2
),=
93+CD 13=
A Z'=69;+>o E 57/,9M2
+�58/ 0�=
1;13+�?74K2
58=
/,9 46/,O 0�=
?8=
-,1*13+�0�=6/,/,+�0>2
58=
/��'(*)Y+^932
46/,O%4K1;O 46/%46? � 93579 57/
2
),+ �Z����Z�� 0N),46/,/,+�? 589*-,9;+�O 2;=B+�/,)%46/Y0�+y46/ � +E5 +�0�2;9L�G(*),+C1;+�9;-,?I2 579

� 6 �Z����(��8 � a � 6 3�� �Z��8 � 1 � ��~ �Y` � PS9M2N4K2�?7�Q9 � 9M2�? W � +EPOIZ~ > �
2
=.[ +�0�=
A��,461;+�O i 5I2
)u2
)Y+���`���� +�P IZ~E> 5xTVR'-,/Y0�+�1M2N4658/�2 � �

B �



� � � � ��� ���
����� �
�

(*),+:A 4K9;9 46/,O i 58OY2
)�=KDC2;),+Mi [ =
93=
/ )%4�

+:[ +�+�/ AB+�4693-,1;+�O D 1;=
A i �%46581 +�

+�/�2;9 -,9357/,r
2
),+\OY571;+�0�2�13+�0�=
/,932;1;-,0>2
58=
/:=6DG2
),+^57/a
K461;5746/�2�A 469;9l=6DG2
),+�571XOY+�0�4 � �Y1;=dO,-,0�2;9�57/ D -,?7? � ),46O,1;=6/,570
46/,O 93+�AB57?7+E�Y2
=6/,570 K /%46? 932
4K2
+�9L� 5%=
?8?7= i 57/Yr 0�=
/,932;1
4658/,+�OM�d58/,+�A 4K2;570 K 2
9 2
= +�460N):+E
6+�/�2�2 2;),+ i
�%461
4KA +>2
+�139�i'+�1;+B+>md2
1;460�2;+�O][ � 13+�i +�58r
)�2
57/Yr D -,?8? � 9;58A\-,?J4@2
+�O:58/a
64K1;5J4K/f2�A 46939�9J� +�0�2;1
4 2
=u2
),+
A +�469;-,13+�OhO,58932
1357[,-V2
57=6/,9L2 +�A��,?8= � 58/,r 46/h-,/f[,58/,/,+�OQA 4@mV57A\-,A ?85 �6+�?758),=V=dO �Y1;=d0�+�OY-,1;+u2
= K /YO
2
),+�[ +�9M2 K 2;9L�G( = �,1;=dO,-,0�+X2
)Y+�A =6932 �,1;+�0�5793+ 
K46?7-Y+X=6D7698 2V=
/Y+>o��,461
46AB+�2;+�1 K 2
9*4K1;+ � +�1MD =
1;AB+�O
i ),+�13+ :#8 
K461357+�9 i 5I2
)p698 460�0�=
13O,57/,rB2
=B2
),+\Td2N46/YO%461;OM� =dO,+�?3�*(ji'=Ko �%461;46A +>2
+�1 K 2;9L2 i ),+�13+
698 46/,Oo:�8 4K1;+C46?7?8= i'+�O 2
={
64K1 � 58/,O,+E� +�/,O,+�/�2;? � 2 4613+�-,9;+�O 2;=BAB+�4K9;-,13+�2;),+�i i 57OV2
)��

�l?7?CO%4K2
4 0�=
?8?7+�0>2
+�O 4K2 0�+�/�2
13+>op=6DJo A 469;9 +�/,+�1;r
58+�9 [ +�2 i +�+�/ N|m�B 46/,O ~ h�� � +�P 461;+`D -,?7? �
1;+L�Y1;=d0�+�939;+�O<46/,Oy46/%46? � 9;+�OC),=
AB=
r
+�/,+�=6-,9;? � 2
=��,13=VO,-Y0�+ 2
),+ K /,46?	
K46?7-,+�9"i 582
)�9M2N4K2;57932;570�46?
+�131;=
139L�
(*),+�9 � 932;+�A 4K2
580�-,/,0�+�1M2N4658/f2;57+�9*461;+XO,+�2;+�1;AB57/Y+�O 2N4 �d58/,r\58/f2;=<460�0�=
-,/�2 0�=
1;13+�?J4@2
57=6/,9 [ +�2 i +�+�/ 4K?7?
0N)%46/,/,+�?79l46/,O Z � +�/Y+�1;r657+�9E�G5%=
1*2
),+�i A 469;9E2 2;),+�93+^AB+�4693-,1;+�A +�/�2
9l461;+C0�=
A^[,57/,+�O i 5I2
) 2
),+
+�4613?757+�1 �,-Y[,?7589;),+�On�Xq E ��L 13+�9;-Y?82
9*=6[Y2N4658/,+�OuD 13=
A 2;),+�2
=K2N46?(i �%46581'0�13=
9;9 93+�0�2;57=
/Y9 4K2�N � N�@ �4D
46/,O�N!` ~ � +EP @ ` D 2;={�,1;=dO,-,0�+�2;),+ K /%46?"13+�93-,?82l469jD =
?8?7= i 9LF

698 1 m	h@?g�	�ah��jh@? h��aB%P 932
4K2�? W$�jh@? h ~ � P 9 � 932�? W2�jh ? h	h��%PI5 TdRMW$�jh@? h	h	�%PSq Ew�$W � +EPOIZ~E> �
i ),+�13+]2
),+ K 13932 +�1;13=
1 589 9M2N4K2;57932;570�46?�2 2
),+`9;+�0�=
/,O O,+�1;5b

+�O D 1;=
A 46?8?���q Ew�AL +>m�� +�1;58A +�/�2N46?
9 � 932;+�A 4K2
580 -Y/,0�+�132N4K57/�2
58+�9L2 2
),+H2
),581;O D 1;=
A 2
),+ K /%4K? 932N4@2
+ Z'=
9;+no�E 57/Y932
+�57/ 46/,O 0�=
?8=
-,1
1;+�0�=
/,/,+�0�2;57=
/<-,/Y0�+�1M2N4658/�2
57+�9�58/^2
),+ �(��*�Z�� 0N),46/,/,+�?%46/,O\2;),+'?746932�579L2;),+*q Ew�t+�/,+�13r � -,/,0�+�132
4657/�2 � �
(*),+.q7B 46/,O F �-�XqQ0�=
?7?746[ =61
4K2;57=
/,9 )%4�
6+<1;+�0�+�/�2
? � �,-Y[,?7589;),+�O 2
),+�571X13+�93-,?82;9�@C�A�A2#� �[D -,9357/,ru4K?7?
2
),+�571 4�
K4657?746[,?7+lO%4K2
4��w�X?793=
2,+�461;?857+�1'1;+�93-,?82;9 )%4�

+C[ +�+�/p�Y-,[,?7589;),+�O [ � F�EGq7��LlR}@C�A` D 469*i'+�?7? 469
K /%46?,13+�93-,?82;9GD 13=
A 2;),+ (L+�
K4K2
13=
/ U -,/.R � ��B0�=
?7?857O,+�1�+nm�� +�1357AB+�/�2
9G-,9357/,r�?7461;r
+*9;46A��,?7+�9 =6D 9;57/Yr
?7+
i�k 9 O,+�0�4 � 57/,rB57/�2
=.+�?7+�0>2
13=
/,9 46/,O A\-,=
/Y9 @C�am D �

k = +�
V58O,+�/Y0�+ 589tD =
-Y/,O D =
1 K /%46?.9M2N4K2;+ 57/�2;+�1
4K0�2
58=
/,9t[ +>2 i'+�+�/ 2;),+ i )%46OY1;=
/,580 OY+�0�4 �
�,1;=dO,-,0>2
9 57/�2
)Y+ �Z��*�(�� 0N)%46/,/,+�?��H(*),+ ?758A 5I2 =
/ 0�=
?7=
-Y1u1;+�0�=
/,/,+�0�2;57=
/ 579uO,+�1;5b

+�O D 1;=
A 2
),+
9;+�4K1;0N) D =
1 46/ � 9;58r
/,5 K 0�46/�2�
K461;574K2
58=
/u57/ 2
)Y+ 
K46?8-,+�=6D1698 i ),+�/ ?7= i AB=
AB+�/�2
-,Ad�,46132;570�?8+�9 =
1
2
),=
93+.[ +>2 i'+�+�/ N3+>2
9C4613+��Y1;=
r
13+�939;5�
6+�? � +>mV0�?8-,O,+�O`58/ 2;),+.57/a
K461;5746/�2�A 469;9�13+�0�=6/,932;1;-,0>2
57=6/,9L�.( =
A 58/,57AB5793+.46/ � 0�=
?7=
-Y1y13+�0�=6/,/,+�0>2
58=
/ +E5 +�0>2
9L2 2;),+�i A 4K9;9^58/]2
)Y+ �Z����Z�� 0N)%46/,/Y+�?j-,93+�O 58/]2
),+
K /%46?,0�=
A\[,58/%4K2;57=
/y579�2
4+�6+�/BD 13=
A 2;),+*1;+�0�=
/Y932
13-,0�2;57=
/<i ),+�1;+ 46?8?��%4K132
580�?8+�9�i 5I2
)<AB=
A +�/�2N4X?8=�i +�1
2
)%46/oB � +�P IZ~�461;+�1;+�A =|
6+�O��

(*)Y579<AB+�4693-,1;+�A +�/f2B=6D 2;),+�i A 469;9.46r61;+�+�9<i 582
) 2;),+ +�4613?758+�1 �Xq E ��L AB+�4693-,1;+�A +�/f2o@g� D
46/,O =62;),+�1lA +�469;-Y1;+�AB+�/�2;9{@C�a�*2(� � 2(�A`*2(�am D 469li +�?8?�4K9li 582;) 2
)Y+^57/YO,5713+�0�2 �,13+�O,580�2
58=
/ D 13=
A 2
),+
Td2N46/YO%461;Op� =dO,+�? K 2 2
=B+�?8+�0>2
1;= i +�4+� =
[Y9;+�1 
K46[,?7+�9 @ N D �'(*),+C0�=6/,9;58932
+�/,0 � i 5I2
) 2
),+C+�?8+�0�2;1;= i +�4+�
K 2 579*=
/,? � � =
9;9357[,?8+�58D 2
)Y+^Tf2N46/,O,461;Op� =dO,+�?
L 57r
r
9*[ =
93=
/ 579*?758r
)�2��

5L57/%46?8? � 2dD 13=
A 2;),+{N|m	B@o ~ h	� � +EP O%4K2N4<58/ 4K?7? 0N)%4K/,/,+�?89L2,2;),+�i i 57OY2;) 589*O,+�2;+�13A 58/,+�Ou2
=.[ +

:#8 1 ~ ?bN�� �jh@? h	�%PS9M2N4K2�? W �jh@? h4� PS9 � 9M2�? W
� h@? ha�,PI5xTVRMW2�jh@? h�NfPwq Ew�$W � +�P �
0�=
/,93579M2
+�/�2 i 582;) 2;),+�=62
)Y+�1 q Ew� A +�469;-,13+�AB+�/�2
9O@��A��2
� � 2
�A` D �

� � % � ��� ��� 
�� � � � �B���

Rp2 579 4}�Y?7+�4K9;-,13+j2
=�0�=6/,r
1
4@2
-,?74K2
+ =
-,1 0�=6?7?7+�46r
-,+�9LD 13=
A 2;),+ Z EGUlk�4K0�0�+�?7+�1
4K2;=
1xO,5b
V589;58=
/,9LD =61�2
),+


+�1 � 93-,0�0�+�9;9MD -,?G=	� +�1
4@2
57=6/ =6D$q Ew� ~ �}i]+.4K1;+^58/,O,+�[Y2
+�O 2
= 2
)Y+\+�/,r657/,+�+�1;9�46/,O 2
+�0N),/,580�5J4K/,9�57/

B	`



46?7? =
-,1$57/Y932
5I2
-Y2;57=
/Y9GD =61 2
)Y+�571$0�=6/f2;1;58[,-Y2
58=
/,9G2
=C2
),+�+nmV0�+�?8?7+�/f2 � +�13D =
13A 4K/,0�+ =6D��Xq Ew��LO�V(*),=
93+
=6D�-Y9 D 13=
A /,=6/Vo AB+�A\[ +�1'0�=
-,/�2;1;57+�9*2
)%46/K� Z EGUlk D =
1*582;9*),=
9<�,582
46?75I2 � �

B�m



� "
"F�$�


��� � ��� �$� � ��������� � � ���
" ���
�
������� �
� � 
 �J��� ���
� ���


���$�

� =VOY5 K +�O 
K46?8-,+�9 =6Dy)%46OY1;=
/,589
4K2;57=
/ 4K/,O�D 1
46r
AB+�/�2
4K2
58=
/Y�%461;46A +>2
+�1;9 4613+ 2
46[,-,?74K2
+�O�D =
1 2
),+
A =dO,+�?-
64K1;5J4K/f2;9*=6D ��cde 4K/,O cfb ,�c�.0/!(ui 5I2
) Z U -,9357/,r<2
)Y+ & (!*Y|+(0*uD 1;46AB+�i =
1 �Z� (*),+CA =dO,5 K +�O
�%461
4KA +>2
+�139*i 582
) 46/,O i 582;),=
-Y2 Z U D =
1*2
),+ �!(fbfg-,��uA =dO,+�? 461;+y46?793=<2N46[,-Y?J4K2;+�O�� (*),+^58/f2;+�13/%46?
/%46AB+ =6Dj2;),+ �%4K1
46AB+�2;+�1;9y579yr
5�
6+�/ 58/]+�4K0N) 0�4693+��:(*),+ -Y/,A =dO,5 K +�O��%461
4KA +>2
+�139^-,93+�Oh57/t2
),+
r
+�/,+�1
4K2;57=
/ =6DL+E
6+�/�2
9 D =
1 46?8? AB=VO,+�?79ji 5I2
),=
-V2 Z U 461;+�r
5b

+�/ 58/ U +�D?��@C�a� D �

& (!*Y|%(!* ��cfe cfb ,�c�.0/!(
��461;46AB+�2
+�1 932
46/,O%4K1;O 46/,O /,= Z U 57/�2
1;4@o i =
/,? � P���U ~ N�W�3

T J A =dO,+�?79 P,��U ~ h�W 57/�2
1;4B4K/,O 58/�2
+�1�o i P,��U ~ W
4�\�58A\-Y2
),46? O,58932;1;57[Y-Y2
58=
/ B h o o
57/n�$Tn� TV(#2%P�� � W

A =
AB+�/�2;-,A 2;1
46/,9 

+�1;9;+
i 57OY2;) D =
1*),46O,1;=6/ d � M h�� Ba`�N h�� B � � h�� B	��m h�� Ba� ~
�(��U 2%P ~ N W�P � +EPCW

q D kXF D 1
46r6A +�/f2
4K2
58=
/
�,461
46AB+�2;+�1*[n�-�XU 2%P,� ~ W h�� m	ha� h�� m�N!� h�� m ~ B h�� ` ��~
���
	�� P � +EP�W �-��U 2%P3m�N�W h�� ~ ��N h�� B	ha`

�� 0�-V23o =45 57/;�$T`P � +�PyW

�(��U 2%P3m ~ W N	� � ~ N	� �	`
932;1;+�/,r62
)n�%461;46AB+�2
+�1�� � o h�� h	B	� o o
Z =
?7=
-Y1 U +�0�=
/,/Y+�0�2;57=
/
93i 5I2
0N)M� TV(��<P3B	�
W o o h N P��XU ~ N�W'=
1 ~ P��XU ~ W

���
	�� P � +�PCW �-�XU��\P N�W o o h�� ~ B	h h�� ~ B�N
�Y2;A 58/u0�-Y2^P � +EP�W

�-��U��<P�B�W o o h���`4��N h�� `�m�N
����������� 0�-Y2^P � +EP�W o o h�� ~ �

�(��U��<P ~ m�W

�!(fbfg-,��
��461;46AB+�2
+�1 /Y= Z U i 582;) Z U

���
	�� P � +EPyW = Z F�q7�}� h��bN|�	h h���N�ma`
� 4@mV57A\-,A 0�?7-Y932
+�1*A 4K9;9 Z q��o��� B�� B	� B��g�ah

T��Y?7582j0�?7-Y932
+�1 9J� +�0�2;1;-,Ad�,461
46AB+�2;+�1
?857r
)�2E6%4|
6=
-,1 0�?8-,932;+�1;9 �$T��GqV(CP N W h�� ���A� h�� m�m �
)Y+�4�
 � 6 4�

=
-,1 0�?8-,932;+�139 �$T��GqV(CP ~ W h�� B	B	h h�� B ~ h
i 58OY2
) =6DLr�46-Y9;9;5746/ 46/,r
?8+�9;AB+�461357/,r Z q T
� UyP N�W h�� ��m h�� �
�
F�+�0�-
�Y?7+�2 [%4K1 � =6/ i +�58r
)�2 F�E Z i ( h�� `�N h�� `�h
Z U �Y1;=
[%4K[,57?8582 � �GUlE ZGF h�� N-3��
� ?7-Y=
/ A 46939 U �n��T,T P?N|B�W h�� `	`4� h���`4�	B

B��



� "
"F�$�


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

 �&��
�� ��" ��� � ���
����� 	 �&�

 
 ����
 ��� � ��� � �$�

(�46[Y?7+pN ~ F�� ���	�Q 8�O�	$4(9F��A�����R� �B�  (9FQ$4����?7��@9C ��
4�U�%��(3���A(3�#��(3�4(9FQV	�����J?7@"�l�R(9�#
h�#
4(9�A�A��F.(3�4� -�� ���A��� �"V�%
��@��"����
4�������Q��
���
A���8$AC'6�����@3?H�%��FQ�R� �����U�� 9���N����(3���B���8SE�������R���%��(3���O�T������(3F ������@9�#��G

Z ),46/,/,+�? Z � +�/,+�1;r � ������� � 698 E�m�� +�0�2
+�O +�131;=
1
P � +EP�W P � +EP It~ > W P � +�P IZ~ > W

�Z��*�(�� N|m	B �aBa� m	h�� � ~ �+� h��bN � m h���N|`�N
N|m	� N�N � � m	h�� ��N|m%� h��bN|ha� h���N�h ~
N|� ~ ~ B�� `���� �	�a�+� h�� ~ Ba� h�� ~ Ba�
N|� � �	� � m	h�� ��h � � h��bN!��N h���N|��N
~ h	h ��~ ` m	h�� B	h	B%� h��bN!��N h���NL� �
~ h ~ ~ m	B m	h�� � Ba�+� h�� ~ h � h�� ~ N|m
~ ha� ��m	� m	h�� ��m	B%� h��bN��a� h���NL� �
~ ha` � � m m	h�� �	`�B%� h��bN	N|� h���N�N|m

+�� �Z�� N|m	B N	N ~ m	h��g�	�ah%� h�� ~6� � h�� ~ ` �
N|m	� B�N!` m	h��g�aBa`+� h��bN!`�h h���N ��~
N|� ~ � ~ m	h�� ��~ N � h�� ��h ~ h�� �	h��
N|� � N��am m	h��g� ~ h%� h�� ~ �	� h�� ~ ��h
~ h	h N � h m	h�� � ha`+� h�� ~ �A` h�� ~ ��N
~ h ~ � � m	h�� ~ h	B%� h�� B	h	B h�� B � B
~ ha� N��ah m�N	� h	m	�%� h�� ~ ` � h�� ~K� �
~ ha` ~ B�� m	h�� ��~ h%� h�� ~ N|m h�� ~ N ~


�� �(�� N|m	B �	m `���� �	��N � h�� ~6� � h�� ~ ���
N|m	� B��	� m	h��bN|ma�+� h��bN � h h���N|��B
N|� ~ � h m	h��g�am	B%� h�� B	ma� h�� B�m�N
N|� � N��a� m�N	�bN|h	�%� h�� ~ � � h�� ~ B �
~ h	h N!`�N `���� m	m���� h�� ~ Ba` h�� ~ B	B
~ h ~ m � m�N	� ~ N|h%� h�� B ~ � h�� B�B��
~ ha� N � � m	h��g�ah	�%� h�� ~ ��h h�� ~ ��h
~ ha` ~ �	m m	h�� ~ `	`+� h��bN|m � h���N��a`

�t� �Z�� N|m	B �a` m	h�� ���a�+� h��g�
N�� h�� B�� �
N|m	� B	h � m	h�� ~ `	`+� h�� ~ B	h h�� ~ B ~
N|� ~ ��� m	h�� �a��h%� h�� �	��N h����[�am
N|� � N!��m m	h�� ��m	�%� h�� B��aB h�� B4�A`
~ h	h N � B m	h�� ~ N|h%� h�� B��A� h�� B4�am
~ h ~ `�h m	h�� � ` � � h�� ��N!� h����4h	�
~ ha� N��a� m	h�� `	��h%� h�� Ba� ~ h�� B	`�h
~ ha` ~
~ � `���� �a���%� h�� ~ �	� h�� ~ � �

�	h



(�46[Y?7+XN|B�F � �4�	�� N�O�	$4(9F��A�%����� �B�  P(3F�$A���'?7��@9C ��
4� -�;,<1= (9�4(3F�V	�%�O� ��� ��
A� 1�� �#
4(9�A�A��FI(3��� -�� ���A��� �"V�%
��@��"����
4�������Q��
���
A���8$AC'6�����@3?H�%��FQ�R� �����U�� 9���N����(3���B���8SE�������R���%��(3���O�T������(3F ������@9�#��G

Z ),46/,/,+�? Z � +�/,+�1;r � ������� � 698 E�m�� +�0�2
+�O +�131;=
1
P � +EP�W P � +EP It~ > W P � +�P IZ~ > W

�Z��*�(�� N|m	B � ~ h m	h�� � ha`+� h�� ~ N�� h�� ~6~ �
N|m	� N�N	N � m	h�� � ~ m%� h��bN|B	m h���N�B ~
N|� ~ ~
~ � m	h��g�A`	`+� h�� B	h	� h�� B�N|�
N|� � ��Ba` m	h��g�A`�h%� h��bN|�a� h���N����
~ h	h ��m	� m	h�� ~ B	h%� h�� ~ h	B h���N���N
~ h ~ ~ ` ~ m�N	� h	h���� h�� B	ha� h�� ~ `�m
~ ha� � � � m	h�� �4�A`+� h�� ~ h ~ h���N��a`
~ ha` ��N|m m	h��g� ~ m%� h��bN � B h���N|���

(�46[Y?7+XN��
F � �4�	�� 8���	$�(3F��A�%����� �U�  P(3F�$A�R�l?7��@9C ��
A� +.-./10 (3�4(9FQV	�����'���h��
4� 1 � �#
4(3�4�A��F�(3��� -�� ���A��� �"V�%
��@��"����
4�������Q��
���
A���8$AC'6�����@3?H�%��FQ�R� �����U�� 9���N����(3���B���8SE�������R���%��(3���O�T������(3F ������@9�#��G

Z ),46/,/,+�? Z � +�/,+�1;r � ������� � 698 E�m�� +�0�2
+�O +�131;=
1
P � +EP�W P � +EP It~ > W P � +�P IZ~ > W

�Z��*�(�� N|m	B �ah	� m	h�� ��ma`+� h�� ~ N|� h�� ~ B	h
N|m	� N�h	m	� m	h�� � ~ �%� h��bN|B	m h���N�B��
N|� ~ ~ N�� `���� �	Ba�+� h�� B�N � h�� B ~
~
N|� � ��N|� m	h�� ��N!`+� h��bN|�a` h���N��	m
~ h	h �	` ~ m	h�� Ba�	`+� h�� ~ h	B h���N��a`
~ h ~ ~ � � m	h�� � N���� h�� B ~ h h�� ~ m�N
~ ha� �4�
N m	h�� B	B	B%� h�� ~ ha� h�� ~ h	h
~ ha` m	m�� m	h�� ��m	m%� h��bN � � h���N|���

��N



� "
"F�$�


��� � � � � ��
 ���
� �J��� � ��� � � �����

 �&��
 ��� � ��� �����

(�46[Y?7+�N!��F � ���	�Q 8�O�	$4(9F �A�����R�[� �  P(9FQ$A�R�H?7��@9C �T� @ � S4(9��(9C:������� �A��� ���:��
A�,�T�#(3�4�A(9���:(9�4(3F�V	�%�O� ?7@9� ��("�#
:�#
�(3�A�A��F
(9�4�j-�� ���A��� �9V ���Q��
 ���	S��R� ���R�>�%��(P�����%���O��(9F1������@9�#��G20I
A� �8$AC'6����U@9?l�%��FQ�R� ���R� �� "���N���U�O�[��
A� ��(3C:� ("� ��
A�
��@9�����R�%SE@9���	�Q� �'C (9���I(3�4(9FQV	�����I��� � SASE�����	� ���,G

Z )%46/,/,+�? Z � +�/,+�1;r � :#8 E�m�� +�0>2
+�O +�131;=
1
P � +�PyW P � +EPyW P � +�PCW

�(��*�Z�� N|m	B N	� m	���!��h�� B	B � h�� Ba�4h
N|m	� ~ � � ~ h���h�� ~ � ~ h�� ~ NL�
N|� ~ ~ � ` � N ��h�� ��m�N h�����B�h
N|� � ~ � h ~
~ ��h�� B	B�N h�� B�N��
~ h	h ~ � m � �%��h�� Ba`�m h�� B�N�N
~ h ~ ~ �bN|B��!��h�� �4�A� h�� �A�4B
~ ha� N	� `��	h���h�� B��A� h�� B�N|�
~ ha` ~ � ��N|m���h�� ~ ` � h�� ~ �a`

+|� �Z�� N|m	B ~ �g�a���!��h�� `�N|m h�� � ��`
N|m	� N	� �
��~ ��h�� Ba��B h�� B	�	`
N|� ~ ~ �bN|m��!� N	�bN!` ~ h�� m�N�N
N|� � N	� `���N ��h�� ��~ B h�� � N�N
~ h	h ~ � �	h	����h�� `�N!� h�� � h �
~ h ~ B�� ~ � � � N	� h�� � h���` � �
~ ha� N	� ~ N|h���h��g�a�	B h�� � B4�
~ ha` N	� � ���!��h��g� � B h�����h�m


7� �Z�� N|m	B N	� m	���!��h�� � B	h h�� � B ~
N|m	� N	� `��a�%��h�� Ba�	� h�� B	m4�
N|� ~ N	� �a�	�%��h�� ��N � h���`�m�B
N|� � ~ � �
� `%��h�� `�h	h h����	` �
~ h	h ~ �bN|ma`%��h�� ��m ~ h����	` ~
~ h ~ ~ � � �
� ��h�� �a�	` h���`	�4h
~ ha� B�� � ���!��h�� m	h�N h�� � h �
~ ha` ~ �bN|m � ��h��g�A�4� h�� �am �

�Z� �Z�� N|m	B ~ �g�	� � � N	� h	m	� h�� m��	m
N|m	� N	� ` ~ h���h�� � ~ ` h���� � �
N|� ~ o h�� � � �
N|� � h�� �a`	`%��h�� ��h�N h���`	` �
~ h	h N	� m	h	m���h�� ` � N h���`	` �
~ h ~ ~ � ~ m��!� N	� ~
~6� h�� � ~ �
~ ha� ~ �bN!`�N ��h�� m	B	h h�� m�N�m
~ ha` ~ �g� ~ ����h�� m ��~ h���`�h�h

R / 2
)Y+ �t� �(�� 0N),46/,/,+�?�2,2
)Y+�2 i =Ko �%461
4KA +>2
+�1 K 2;9*DS4657? 2;= 0�=
/a

+�1;r
+�D =
1*2
),+�i 58OY2
) 4K2�N|� ~ 46/YO
N|� � � +EP +E
6+�/ 2
),=
-Yr
)u2
),+�46?8?7= i +�O 1
46/Yr
+�579 h�� �\2
={�
� B � +EP ���j2ON�� � � +�P 2%4<=
/Y+>o��,461
46AB+�2;+�1
K 2 579*9;-Y0�0�+�9;9MD -,?7? � � +�13D =
13A +�O K mY58/,r<2
),+�A 469;9j2;=B2;),+�A +�469;-Y1;+�O;
K46?7-Y+�r
5�
6+�/ 57/;� ��� +�/,O,5Im>Z �

� ~



�	� �J� ��� ��� � �

@ N D (*),+ �Xq E ��L 2.F�E$q7��LlR02.q7B�2 F �(��q12BTYq F Z =6?7?J4K[ =
1;4K2
58=
/,9E2B2;),+ q Ew� E ?8+�0�2;1;= i +�4+�
i]=
1	�f57/,r � 13=
-
��2<2
)Y+ TYq F E ?8+�0�2;1;= i +�4+� 46/,O Ll+�4|
 � 5�?J4�
6=
-,1 � 13=
-
�,9E2 �����0~������
	��

����0~�����	�������������������������������� 	��!��"��$#&%'���(	��)�*�#~���2 Z EGU k o?��L*o�Ew��3 ~ h	ha� o?h��
N�2 TYq�� Z o U*o
`	`4�
2,)Y+L�Vop+>m 3�ha��h��	h	h	m�2"P ~ h	h	�
W 2
=.[ + �Y-,[,?7589;),+�O 57/n� ) � 93570�9lU +L� =
132;9L�

@ ~!D (*),+ Z F 5 46/,O F�h Z =
?7?746[ =61
4K2;57=
/,9B46/YO 2
),+:( +E
K4K2;1;=
/ E ?8+�0�2;1;= i +�4+��i]=
1	�f57/,r � 1;=6-
��2
+ 	�� ,-���)�*�.�
	��/	10 +3254 �*�)6 287 ���������9���:	��;��"��<�1	�=)>@?-�A�*���:� ������2d)Y+L�Vop+>m 3�h��ah4�ah�N|h�2 P ~ h	h���W��

@gB D ��q Ew�AL Z =
?7?746[ =
1
4K2;57=
/#2����������B�����������C	10D��"��FEG� �����H,-I 2 �����0~��)%'�0~�	��A�����J�Z~����
	��F����'*) '-,
~�	����9�����
	��A�K�*�HLNMPO � +�P{2t� ) � 9E� q"+�232�� W$Q-RZR P?N|�	�	m�W B	m��
�

@C� D ��q Ew�AL Z =
?7?746[ =
1
4K2;57=
/#2����������B�����������C	10D��"��FEG� �����H,-I 2 �����0~��)%'�0~�	��A�����J�Z~����
	��F����'*) '-,
~�	����9�����
	��A�K�*�HLSRUT � +�P{2t�WV � 9E� qYX�232�� W$Q[ZZ� P?N|�	�	��W�N ~ N	�

@ � D ��q Ew�AL Z =
?8?J46[ =S\;4K2
58=S]�2^�!�������������������5	10$��"���E_�`����� �*�)6aEb��6*�c"`��� '*)+'-, + 	����9�����
	��A�
�*�HLSRed � XEP 2 EWfN\E�Z�WV ��g � 2�� S9�Ah P ~ h	h	h�W ~ �
N	�

@ �[D ��q Ew�AL Z =
?7?�i6[ =*\�ikj�l7=S]�2e�!��������������������	10m�c"��bEn� �����o����'*)+'-, ~�	����9�����
	��A�p�*�)=)��	-6*�t~����
	��
�c"�������"�	��q6�2t�WV ��g � qrX�j�jL� W$Q[s7� P N|�	�	`
W B��A`*�

@ ` D ��q Ew�AL Z =
?8?ti6[ =S\�ikj�l8=S]�2u���������B�����������o	10$��"��!Eb>�=A�*����~���	(���8�(�0~����
	��!��� '*)+'-, ~�	����9�����
	��A�
�*�HLNMPO � XEP 2Z�WV ��g � qYXvjwj�� W$Q���Z P N��	�a`
W �aB	���

@gm D ��q Ew�AL Z =
?8?ti6[ =S\�i�j�l7=*]�2F���������������������/	10xE;>�=A�*���/=)��	-6*�t~��.�
	��y���zX�)uX , ~�	����9�����
	��A�&�*�
~������.����>�	10J>{� �����$���u���.|*�
���W0J��	��}LSRUT��{	 O 7 d � XEP 2 EWfN\E�Z�~V ��g � 2�� S �ZQ P ~ h	h��fW NL�A`��

@g� D T-� 2Si6O�i*��V�Xvj<i6?3��2 Z =
A��#�t�WV ��g � Z =
ABA$fN]#� �UQ[s P ~ h�h�N�W �aB ~ �

@ N|h D ��q Ew�AL Z =
?7?�i6[ =S\�ikj�l7=S]#25�o�r
D�~�p��� 6����{�0~��1	���0P	��������0~�����	���>�=�	(�����.��	����*������"����q�*���
	��A���*�
�C
~� 2 kmfN�-�3�,R{] g j��-��Xvj�V���� R��NQ P N��	�	h�W N ~ N	�

@ N	N D ��q Ew�AL Z�� ����i6[ � \�ikj�l � ]#2��'���c0P	��J� �*�#~���	10��c"����o�r
D�~��6����1�0~��{	����*�p�r
~� 2 k<fA�-���GR{] g j��
��Xvj�V��)� � B�s P N|�	�	�
W �am�N	�

@ N ~!D � E1��km��B9��i*]ef�i*��2 Z EGU k��~\ � rS\�i*� qYl7[A\�i*\ � q � ],r i!\�l�j�X-f
�;i ��h�N�B P?N|�	����W��

@ N|B D5� f�� q1� F � � g VNl�jJ\-X-\E2 2��Z�WV ��g �Y� �Ah P N|����N�W N����
N	�

@ N�� D T-� 2Si6O�i*��V�Xvj<i*�3��2 Z�� ���#�t�WV ��g � Z�� � �$fN]#� �UQ[s P ~ h�h�N�W �A`	�*�

@ N!� D ��� T NP�� g j�\�i*]YO�2 Z�� �����Z�WV ��g � Z�� ���$fA]�� QZR P N��	���fW `[�
�

@ N �[D ��� T NP�� g j�\�i*]YO�X�joik���b2 Z�� �����t�WV �Bg � Z�� ���8fN]�� �*��Z P ~ h	h�N�W ~ B�m��

@ N!` D � � Z�� \w�-Xv���ti$X�j<i*���b2 2%LlE � s7�es7� P ~ h	h�N�W h�N|h��

@ N|m D qw� qD�� ]A]d[A�ti6O�2 Z�� ���AfAj��Z�WV ��g � Z�� � �$fN]�� h#� P?N|�	� ~ W N!���

@ N|� D ��� T NP�� g j�\�i*]YO�ik],OnP � �O� JpV � \vX�2 " �t�WV ��g � S B(R P N|�����fW ~ m�N%1
�WV ��g � UmX�
(� qrX�j�jL� h
R P N��	���fW
~ m��

�	B



@ ~ h D 2�� U<ikj�V g ��i*]�2
�~V ��g � qYXvjwj�� W$Q[ZZR P N��	�	��W B � �?1
� �xE ONl�]�2 � �LR{],r*X-����i*]�2 2��xUmikj�V g ��i*]�21�WV ��g �GqYXvjwj�� W{��B�B P N|��� � WOB	`�N%1 " � �WV ��g � SFhNZ
P N|�	�	`
W �	`��

@ ~ N D qw� qD�� ]A]d[A�ti6O�2 " �t�WV ��g � SFhAs P?N|�	� � W N�ha`�i*],O;�N\�lb
kikj�Xp� � ���8fN]Nl��-ikj�l � ]��
@ ~
~!D qw� qD�� ]A]d[A�ti6O�i*],O���� T NP�� g j�\�i*],O�2Z�WV ��g � qYXvj�jL� W{��Z7� P N|���a�
W ~ �	B��
@ ~ B D qw� qD�� ]A]d[A�ti6O�i*],O���� T NP�� g j�\�i*],O�2 EWfN\E�Z�~V ��g � 2�� S R P?N|�	�	m�W�N � ���
@ ~ � D T-� 2Si6O�i*��V#2 Z � 5 � q1��i�i*\;O�i*],O " ��i��i g 2 Z�� ���AfAj��t�WV ��g � Z�� � �$fN]�� �*��s P ~ h	h	h
W ~6� h��
@ ~ � D 2�� � ����� P~X-\w��i g X-\wX-]�2 �~\ � �vX-X�ONl�],r g ��� j�VNX:R P R{]Uj�Xv\�]�i�j�l � ]�i*� i � \	� g V � � � ] � i*����i

� i*� ��i\R{]ej�X-\�i*�vj�l � ] g 2�X�O g � � Z�� ��V�i*\;O#2-����JpX g�g ��Xv\^P?N|�	m	h
W��
@ ~6�[D T-� 2Si6O�i*��V�Xvj<i*�3��2n�WV ��g � qrX�j�jL�KZ ����s P N|���a`
W ~ �	m��
@ ~ ` D F ��Z � fN��X�ONl�Xv]NX�2Y�������B����6��8�q��� �����(�$6*� ,�	(�(	������ 6U�*�A�K�	� ��
v=
������
���#~��m�5�r
~�~�}2[� V��X g X

ONX F � �vj � \�ikjCONX���k D ]Nlb
SXv\ g lqj��X�� ik\�l g P�RBP ~ h	h ~ W�2LF�� �$k R�� o ~ h	h ~ o�h	B@o ��2 Z�� Ulk*o{��L � TVRMT�o
~ h	h	B@o�h	h	m��

@ ~ m D i��KZHi*\wj�X-�YX�joik���b2 " �Z�WV �Bg � S �Z� P N��	m � W ~ BK1
T-�KZ�Xvj�V?�*X:Xvj<i*�3��2n�WV ��g � qrX�j�jL�KZ R���� P N|��m	m�W ~ Ba�*�

@ ~ � D 2 ���1���J�����)�*���
	��&	108�c"��$� ������	108�c"�� i ,�	(�(	��t2ul�]!�~"�I ����~��F�*���C
~��Oa2 Z�� U k � � o?h�N	2[X�O g �
� �t�<��j�ik\�X-����l32���� T NP�� g j�\�i*],O�i*],O 5 � " i'l�\�]NXv\L2�
 � ���#N	2
����N���N	�

@gB	h D P �g� ��JpV � \vXKik],O���� T N � g j�\�i*],O#2 " �t�WV ��g � SnhNs P N|�	� � W ��~ �01
i�� Z�X-Xv]�i+�!�*Xv\L2 � � �G� Z VNi�� � 
 g � � i*]YO 5 �g� �:Z�X-\�Xv],O g 2�k<fA�-��� �WV ��g � WFZ�s-Q P N��	�a`
W;N!` 1
�~V ��g � qYXvjwj�� W$Q��Z� P N��	�a`
W ~ h	BK1
� �xF5Xv]N]NXv\L2 T-�xF5lqj�j���i*l�X-\:i*],O����xU � j�V�2w�WV ��g �GqYXvjwj�� W$Q#R�� P N|���	m�W N��A� 1 k<fN�v��� �~V ��g �
WFZ7��� P?N|�	�	m
W B	���

@gB�N D ��� T NP�� g j�\�i*]YO�2t�N\�lb
kikj�Xp� � ���8fN]Nl��-ikj�l � ]��
@gB ~!D ��q � �AL Z�� ���ti6[ � \�i�j�l � ]�2��)�����o	109~�	���	��������0~�	����u�0~����
	�����	-6���� �$�e������|��c"�������>��P���5���*�����c�����

"A�U6*��	�����~5# 6��0~��*I ��2NVAXL�Vo X>m 3�h � h4�ah�� ~ 2 g f,[N� l�jwj�X�O;j ��� fA\L�Z�WV �Bg ��2�� Z �
@gB	B D LO� U'fNl]\no?���X-\wXL\�2)�!�������������������'	10p��"��/E � �����W0J��	�� ��"������ \ � ��� �M~�"A�*���u���u�W����";��"��

�5�r
~�~� 6����{�0~��{	���2w�WV�� F �xF5l g�g X-\wj�ikj�l � ] D ]Nl�
*X-\ g l�j�ikj �<fAj �� ] � ��i ONX>ZHi*\w�-X-� � ]�i�2 Z�� U k o
��L � TVRMTfo ~ h	h	B@o�h	h��
�

@gB�� D U � � gwg ��i*]N] Xvj i*���b2 q � � � ]NX-\3r � i � \	��l�],r � \ � f
��2 + �*�9��,-���*���
	�� 	10j~�����������>�	10J>{� �����
���u���
|*�
�����*���r
~��O�0P	��/��=)���0~����(�;���������������������$	10;�c"��{i ,�	(�(	�� � ������2 � fA\L� �WV ��g ��2��
S ��� P ~ h	ha�6W ~ ��B��

@gBa� D ��q � �AL Z�� ���ti6[ � \�i�j�l � ]�2}� ���������������������}	10 ��"�� �(���������{=)�1	�����~ ,-�w�*�#~�"�����| �w�*���
	
ZjU^Pw,->@,��*�JIe	�� \ �"! ���#tWp�*�)6 �8���.�A6*I�	105���#~��9�U���$�*�&%'� �)(*� ��P A � A WD=)��	-6*�Z~����
	������;#&6��0~��*I(��2
� fA\L�(�WV ��g � 2�� S$Z P N|�	��m�W ~ ha���

@gB �[D T-� 2Si6O�i*��V�i*],O J � " i*��X>i g �el�2��o�vj�i{�~V ��g �-� � ��� W{RZQ P?N|�	�a`6W N|B � B��
@gBa` D � �Z�G� Z VNi�� � 
 g � � i*],O;P ��� ��JpV � \vX�2 � fN\L�Z�WV ��g � 2�� S$� P N��	�	��W ���a���

���



@gB	m D ��� T �e\J\ � �)X �;X�joik���b2t�WV ��g � qYX�j�j�� WFZZRZ� P ~ h	h�N W N	N!` 1
i��Z�~��i*�L\vX �Z2Z�N\�lb
kikj�Xp� � ���8fN]Nl��-ikj�l � ]��

@gB	� D 5 � Z�� g�g fAj�j�l�2 � fN\E�Z�~V ��g � 2�� SKQ�Q P ~ h	ha�
W B�m	B��
@C�ah D � � F5X-]N]NXv\L2 T-� F5l�j�j���ikl�X-\E2Z��� U � j�V�ik],O:F �ti ik���*X-\ � j�V#2 k<fA�-���-�WV �Bg � WFZ�B�s P N|���	��W�B	BK1

k<fN�v��� �WV ��g � WFZZQ[h P ~ h	h�h�W � `01}�WV �Bg � qYXvj�jL� W$Q^hNZ P ~ h	h�h�WnN ~ ` 1 � ��26ONl�\wX-�vj9P � ��� ~ SKQ
P ~ h	h�h�W N	�

@C�
N D ��q � �AL Z�� ���ti6[ � \�ikj�l � ]�2��5	(�(��>

����A���1����� ~�	��J�����q�*�.�
	��A�!��� E;>�=A�*��� 6��0~��*I ��2 �~V ��g �CqYXvjwj��
W$QYh
Q P ~ h	h	h
W ��h��

@C� ~!D ��q � �AL Z�� ����i6[ � \�ikj�l � ]#2��5	(�(��>

����A���{����� ~�	��J�����q�*���
	��A�F��� Eb>�=A�*����6��0~��*I �F�W����"��*�a���*������>
��� 
S����|��1�0~�"�����?-����2t�WV ��g � qrX�j�jL� W B�s B P ~ h	h	�
W ~6� �*�

@C�aB D ��q � �AL Z�� ����i6[ � \�ikj�l � ]#2 2 ���{���������)�*���
	�� 	10b��"��b�r
~� ~�����������>�	10J>{� �����/���u���.|*I�0J��	���� �
���*�����c��2Z�WV ��g � qYXvj�jL� W$Q-B�Q P N|���	��W B	B	���

@C�	� D F � q7��LlR Z�� ���ti6[ � \�i�j�l � ]�2 � 2 ���{���J�����)�*�.�
	�� 	10��c"�� + �����.����>�	10J>
� �����;
��u���.|*I �*�K�r
~��O
�e������|�%H�U6*���*�.�$�*�pOU> 0P�������
	��/
 �*��������2 Z�� Ulk*o?��L o � ��3 ~ h	ha��o�ha��h�2Aj � [)X��Nf,[N��l g VNX�O�l�] � fN\L�
�~V ��g � 2�� Z �
q�B Z�� ���ti6[ � \�ikj�l � ]�2����������������������Y	10W��"��~#r>@,�	(�(	��$� �����D�U������|m#r>�|U�*��� �����*���������*� + ����������>
	10J>
�`�����p
��u���.|*�
���K�U,�	��*����"���#/=�	�����2t�WV ��g � qrX�j�jL� WFZ(Q�Z P ~ h	h4�fW � ~ �
F �(��q Z�� ���ti6[ � \�ikj�l � ]�2 2 ���1���J�����)�*���
	��}	10 ��"��a�r
~���5���*� 
��u���
|*I��U������|x%H�U6*���*���$�*�
4 ���J���
	���>�=A�*���<
 �*��������2t�WV ��g � qYXvjwj�� W B�s�Q P ~ h	h��fW B�N	�

@C�A� D F �(��q Z�� ���tiK[ � \�ikj�l � ]�2N���������B����������� 	10��c"���� �����8�*�)6 �W��6*�c"�	10���"���i ,�	(�(	��t2
� fA\L�(�WV ��g � 2�� SKQ[Z P ~ h	h � W B	ha`��

@C� �[D q�B Z�� ���ti6[ � \�i�j�l � ]�2N�!�������������������'	10p��"��:� �����K�*�)6��W��6*��" 	10p��"���i ,�	(�(	�� �*�~�r
~� 2
� fA\L�(�WV ��g � 2�� SKQ[Z P ~ h	h � W � � ���

@C�A` D F � q7��LlR Z�� ���ti6[ � \�i�j�l � ]�2��!��������������������	10&��"�� � ����� 	10 ��"�� E ,�	(�(	��G�e������|�6*�����0~��
���0~�	��A�����J�Z~����
	����*� . 0�� LSRed	�<��
�2Z�~V ��g � qYXvjwj�� WFZ��Z� P ~ h	h�N�W N|�����

@C�am D Z F 5 Z�� ���ti6[ � \�ikj�l � ]�2����������������������~	10'�c"���E ,�	(�(	��b� �����m�W����"��c"�� + 	����9��6���� 2 ���{�0~��1	��<�*�
4 ���J�����q�U,L2
�WV ��g � UmX�
(�
� BNQ P ~ h	h�N�W ha� ~ h�h�N	�
F�h Z�� ���ti6[ � \�ikj�l � ]�2��J�o=)��	��*��6�i ,�	(�(	��b� �����<���������������������C�W����"���"�� 2$7 6����{�0~��1	��H2��~V ��g �
UmX�
-��� B�B P ~ h	h ~ W h�N ~ h	h�N��

@C�a� D ��q � �AL Z�� ����i6[ � \�ikj�l � ]�2����.�A6*�
��� 	10��H�A�*���.��� + "���	���	-6*Ik�)�*����~�� �W���c" �c"�� �o�r
~�D�
6����1�0~��{	��H2Z�~V ��g � U'XL��� R��NQ P?N|�	�	m�W N��

�a�


