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¢L°¼¥m�M�¡¾L��¤t��¢L¯J¥1¥G�a¢L²@¬fÔ°J��Ây²@�c¤t��²a¯J�MÉ¿�Ä«u¤t���°A �¤¡�a��¤¡�t����¤t���M¯-¤F¿�ÞGÒ:¢�Ë¿½FàMá¢qLâA½´�´º ÷ â�ã'º®���a�¦¥

àR�



¥m²@°J¥m��«l¤t�c¢ª¯�A�M��¢L¯J¥G¤t�'��¤t��¥��a¢�§ú«u¢L¯J«l¢L����¤'�h¯-¤'¥�¤¡�J�h¤ q�sog �ÄÉ4��«u¤¡��µ°- �¤t�@�1¤t�¡���h¤¡���M¯-¤�«M��¯�°J�
²J¥G��Å¤¡¢�£d�L«u��¬c�c¤·�h¤¡��«M�h²J¥¡�h¬:�c¯-£¶�M�t�M¯¼«u��º����a���M����t¨L��¯a¨�«u�t��¤t�M�¡�c¢L¯�½¿§#�a�f«'�Î§���§#�c¬�¬�¯J������¤¡�a�
£¶�t¢ª¯A¤¡¹7-¢�¢L��«u�t��¤t�M�¡�c¢ª¯´½P§#��¬c¬F«u¢ª¯J¥m¤¡�c¤¡²a¤t��¤¡�a��¥G��«u¢L¯¼Ô°a²a�c¬¦A�c¯@¨�°a¬c¢-«'À�¢h£E¤t�@��¨L�M¯a��'�h¬F¤t�Ä¥m¤[£¶¢ª�
�f-�M¯A¤¡�Æ£¶ -�c¯a¨}«M�h²¼¥t�h¬´�lÉ¿�Ä«u¤'¥�§#�a�¦«o��§#��¬c¬¿°J�1£¶¢L�¡��²@¬f�h¤¡�����¯ÅëÓ��«u¤t��¢L¯ ÷ º
Ò:¢ª¯J¥m�¦A�M��¤t�a��A�f��¨L�·�h� �c¯³ç��c¨ª²a�t� ÷ ½F§#�a�f«'��¢ª°a¤'���c¯J¥1£¶�t¢ª��ç���¨L²a�¡� ô ��¯±«M�L¥G��¾ª���t�f��°a¬c�Ä¥

ä�üMýR�R�B�Mýtä$#®�h�¡��²a¯@¢L°J¥G�M�t¾���4º�U[¬c¤¡�a¢L²@¨L�±æÏA¢��Ä¥Ý¯@¢L¤�¥t��¤t�f¥7£¶ ��h¯- Î¢h£E¤t�@��°J�ª«oÀ-¹dA¢�¢L�}«u¢L¯a¹
A��¤t�c¢ª¯J¥u½J�����ª¥m²a�¡�M���M¯-¤'¥�¢�£[æ «M�h¯Î¯@�M¾��M�t¤¡�a�M¬���¥t¥:�M¯J�h°@¬c��«l¢L¯J¥G�f¥m¤¡�M¯-¤[��¥G¤t�����h¤¡�c¢L¯�¢�£$��Þ��*���	 ã·º���a�¦¥�§#�c¬c¬E°J�Ô¥G�a¢�§#¯ï°- ��¡��A²J«l�c¯a¨Î¤¡�a���MËA�@�t��¥¡¥m�c¢ª¯�£¶¢L����Þ��*���	 ã®¤¡¢Ô£¶¢L�¡��²a¬¦�h��«u¢L���a²a¤'��°a¬c�£¶�t¢ª��¤t�@�"¢ª°J¥m��t¾����A�¦¥m¤t�¡�c°a²@¤t�c¢ª¯�£¶²a¯J«u¤¡�c¢L¯Õ��Þ 	 ýF�JýF�Aã·º
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(Unobserved)

ç���¨L²a�¡� ÷ Ñ�UWA�¦�h¨ª�'�h� �t�M�a�¡��¥m�¯A¤¡�c¯a¨�¤¡�a�1£¶�t¢L¯-¤t¹dA¢�¢ª�1«u�¡�c¤¡�M�t��¢L¯´º
���@��¸G¢ª�c¯-¤ A�f¥G¤t�¡�c°a²a¤¡�c¢ª¯Ô�ª¥t¥G¢-«u�f��¤t���§#�c¤t�Íç���¨L²a�¡� ÷ «M�h¯Í°P��A�Ä«u¢L���J¢Ó¥m��ÎÞ7T:ÂJº´Þ ó ãtã:�c¯-¤t¢��Þ 	 ýF�JýF�aý,+¿ã<
Ò�µÞ-+¿ã���Þ 	 �.+¿ãe�µÞ��b� 	 ã���Þ���� �aý,+¿ã ÞtàB�yã

ça�t¢ª� T:ÂPº Þ7â�ã'½ ¤t�a�Î��¯A¤¡�M�t¾��M¯-¤t��¢L¯rÇ%È#ÉuÞ 	 ã��¡�M��¢�¾���¥"¤¡�a�Ô£d�L«l¤t¢L�Õ��Þ 	 � +�ã}�h¯¼ ��¯JA²J«u�Ä¥µ¤¡�a��J¢�¥G¤t¹¶�c¯-¤t�M�¡¾��M¯A¤¡�c¢ª¯�A�f¥G¤t�¡�c°a²a¤¡�c¢ª¯��Þ��PýF�aý/+ ���	 ã�
¶��Þ���� �aý,+¿ã���Þ��b� 	 ãe��Þ0+¿ã Þtàªàhã
ë�²a�����c¯a¨®¢�¾��M� ����¯J�+�¨L�c¾��Ä¥��Þ��*���	 ã�
 �F� ��Þ��b� 	 ã � 1 �µÞ���� �aý,+¿ã���Þ0+¿ã Þtà ó ã
�´¢��M¬c�����c¯¼�h¤t�2+ñ£¶�¡¢L�I¤t�a���º �´ºò¥uºa¢�£#T:ÂJº�Þ¡à ó ã'½´§���²J¥m��¤¡�a��¤G§�¢Ã«u¢L¯J-�c¤t��¢L¯J��¬���¯JA�M�J�M¯¼A�M¯J«u�
�L¥¡¥m²a���a¤t��¢L¯J¥��M¯¼«u¢-A����c¯�¤¡�a�®¨L�'���a�Î¢h£ùç���¨L²a�¡� ÷��Þ0+<� �aý 	 ãp
 ��Þ0+<� 	 ã Þtà ô ã��Þ��*� 	 ýF�aý,+¿ã 
 ��Þ��*���aý,+¿ã Þtà ÷ ã
§#�a�¦«o�� -�c�M¬¦a¥N¤¡�a�®��Ây²¼�h¬c��¤G � 1 �µÞ���� �aý,+¿ã���Þ0+¿ã 
 �  � 1 ��Þ��*���aý/+�ãe��Þ0+<� 	 ã���Þ 	 ã
 �  � 1 ��Þ��*� 	 ýF�aý/+�ãe��Þ0+<� 	 ýF�Aãe�µÞ 	 ã
 �  ��Þ���� 	 ý¤�Aã���Þ 	 ã ÞtàBqyã

àLà



�h¯¼Ô�h¬�¬c¢�§ ¥�¤t�@�"�¡��A²J«l¤t�c¢ª¯�¢h£ùTNÂJº´Þtà ó ãE¤t¢�¤t�a��A�Ä¥m�c�¡��µ£¶¢ª�t�ÎÑ��Þ��*���	 ã<
 � � ��Þ��b� 	 ã �  " ��Þ��*� 	 & ýF�Aã���Þ 	 & ã Þtà Æ ã
ëÓ�c¯J«u� ��¬c¬a£d�L«l¤t¢L�·¥�¢L¯�¤¡�a�#�Mº �´ºí¥lºy¢�£FT:ÂJºaÞtà Æ ã:���t�Y«u¢L¯¼¥m�f¥G¤t�M¯-¤t¬� ���¥G¤t�����h°a¬��N£¶�¡¢L�Ï¯a¢ª¯a�MË-�P��t�c¹

���M¯-¤'��¬Ja��¤'�A½-�c¤�£¶¢L¬�¬c¢�§ ¥N¤¡�J�h¤ ��Þ��*���	 ãF�f¥:��¥m¤¡�c����°a¬c�Ç�L¥:§��M¬�¬7º����-²J¥l½A§��Y�h�¡�[��¯��J¢�¥¡¥m��¥¡¥m�c¢ª¯�¢h£�h¯��f-�M¯A¤¡�ÆÜ4��°a¬c�#¯@¢L¯a�J���'�����M¤t�¡�f«���¥G¤t�����h¯J1£¶¢L�E¤t�a� «M��²J¥t��¬¿�uÉ4��«l¤�¢h£D�h¯�äI¢L¯Ã�"å §#�a�¯a�M¾��M�
§���«M��¯�ÜJ¯JÔ������A�f��¤t��¯a¨�¾ª�h�¡�f��°a¬c��æê¤t�J��¤[���M�M¤'¥�¤¡�a��«u¢L¯J-�c¤t��¢L¯J¥#¢h£ùT:ÂA¥lº´Þtà ô ãÇ�h¯J�Þtà ÷ ã'º
T:ÂJº¿Þ¡à Æ ãÇ«M��¯Á°J�®�c¯-¤t��t�a�¡�M¤t����L¥#��¤m§E¢L¹d¥m¤¡�M�Í�h�a�a¬��f«M��¤t��¢L¯�¢h£�¤t�a�®°J�ª«oÀ-¹dA¢�¢L�#£¶¢L�¡��²a¬¦�AºF»7¯

¤t�@��ÜJ�'¥G¤�¥G¤t�M��§���Ü¼¯Jµ¤¡�a� «M��²J¥t��¬P�lÉ¿�Ä«u¤�¢h£�äI¢L¯Ôæ)��¯J¿½-¥m��¯J«u�#¤t�@�M�t�#�¦¥ù¯@¢"°¼�L«'ÀA¹dA¢�¢L�:�J��¤t�
£¶�t¢ª��ä ¤t¢�æ®½a§E��¥G�c���@¬c ��J�M¾�� ��Þ��b���	 ã�
��Þ��b� 	 ã)[�MË-¤M½�§��Ç«u¢L���a²a¤t�E¤t�a�Ç«M�h²¼¥t�h¬J�uÉ4��«l¤�¢�£�æ±¢ª¯�å�½L§#�@�f«'��§��#«�h¯�¯a¢1¬�¢L¯a¨ª�M����Â�²J��¤t�#§#�c¤¡��¤¡�a�
«u¢ª¯JA�c¤¡�c¢ª¯J�h¬F�a�t¢ª°J�h°@�c¬c��¤G z��Þ��*���Aã:°J��«M��²J¥m��¤¡�a�M�t�®�¦¥[��°¼�L«'ÀA¹dA¢�¢L�Y�J�h¤¡��æ43 ä 3 5 × å
£¶�t¢ª��æ
¤t¢�å�º�©[¢�§��M¾��M�½�¥m��¯J«u�#ä�°a¬c¢-«'Àa¥#Þ��L¹7¥G�M�J�h�·�h¤¡��¥oã:¤¡�a�f¥��J��¤t�´½-äÊ«�h¯��a¬¦�M �¤t�a� �t¢ª¬c� ¢h£
�1«u¢ª¯J«u¢ª���c¤·�h¯-¤���¯�¤t�@�#°J�L«'ÀA¹dA¢�¢ª��«l�t�c¤¡�M�t��¢L¯´½�§#�a�¦«o�}�h¬c¬�¢�§ ¥�²J¥�¤t¢®«l¢L���a²@¤t��¤¡�a�#«�h²J¥¡�h¬J�uÉ4��«u¤
¢h£Eæê¢L¯Íå �c¯Ã�L«M«u¢ª�'a��¯J«u�®§#�c¤¡��T:ÂPº´Þdáyã·º:ç��c¯J��¬c¬� �½�§��®«u¢ª��°@�c¯a� ¤t�a�Y¤m§E¢�«M�h²¼¥t�h¬´�lÉ¿�Ä«u¤'¥:¾A�¦���Þ��*���	 ã�
 � � ��Þ��*����Aãe��Þ��b���	 ã
§#�a�¦«o���t�ÄA²J«u��¥:¤t¢�T:ÂPº´Þ¡à Æ ã·º
ß���¥m²a�����h�¡�cèM�#¤¡�a�f¥��¡��¥m²a¬�¤#°A Ã��¤t�a�M¢ª�t�M�ñ½A�M£¶¤t�M�#£¶¢L�¡���h¬�¬c �A�lÜJ¯a�c¯@¨�¤t�a���L¥¡¥m²a���a¤t��¢L¯J¥lº
Úzy0} Ö×ÁÖØ"Ö Ù × 6`� UÏ¥m�M¤®¢�£#¾ª�h�¡�f�h°@¬c��¥"æ �f¥Y¥t�h�¦Å¤¡¢Í¥t�h¤¡�f¥7£¶ Î¤t�a��£¶�¡¢L¯-¤t¹dA¢�¢L�}«u�t��¤t�M�¡�c¢L¯

�t�¬f�h¤¡�c¾�� ¤t¢��h¯Í¢L�'-�M�t����J���c�#¢�£:¾ª�h�t�¦�h°a¬���¥1Þ{äÍý'å�ã:��£
Þ ` ã�æê�c¯-¤t��'«u�M�@¤'¥���¬c¬�A�c�¡��«u¤t�Ä��J�h¤¡�J¥�£¶�t¢L� äø¤¡¢�å�º
Þ `f` ãÝ���a�M�t�®�¦¥�¯a¢�°¼�L«'ÀA¹dA¢�¢L� �J��¤t�Á£¶�¡¢L��ä ¤t¢�æ®º
Þ `f`f` ãÝU[¬c¬4°J�L«'ÀA¹dA¢�¢ª�1�J�h¤¡�J¥�£¶�t¢L��æ ¤¡¢�åÏ���t�®°a¬�¢-«oÀ����°A �ä³º0�
Ø w{y"Ùµ�vy1� sb� »{£¿æÅ¥t�h¤¡�f¥7ÜJ��¥´¤t�a��£¶�¡¢L¯-¤t¹dA¢�¢L��«u�¡�c¤t��t�c¢ª¯1�t�¬f�h¤¡�c¾��F¤t¢®Þ¶äÔý'å�ã·½��h¯J���Þ 	 ýF�Aã
7�A½a¤¡�a�M¯�¤t�@��«�h²J¥¡�h¬F�uÉ4��«u¤#¢h£�ä ¢L¯Îå �¦¥��fA�¯A¤¡�ÆÜ4��°a¬c�®��¯J��f¥#¨L��¾��M¯�°- �¤t�a�1£¶¢ª�t��²a¬f���Þ��*���	 ã<
 � �¸��Þ��b� 	 ã �  " ��Þ��*� 	 & ýF�Aã���Þ 	 & ã Þtà��Lã�
���@��«u¢ª¯JA�c¤¡�c¢ª¯J¥[¥G¤'��¤t����c¯ÎS �uÜJ¯a��¤t�c¢ª¯Õq����t��¢�¾��M�¡¬c ��¡��¥m¤¡�t�¦«u¤t��¾���Ì-¥m¢L���"¢�£:¤t�@��°J�ª«oÀ-¹7-¢�¢L�

�J��¤t�J¥��MË@«u¬�²JA���°A �«l¢L¯JA��¤t��¢L¯J¥ Þ�´�´mãù�h¯JÍÞ�´�´�´Gã�«�h¯���¯�£d�L«u¤E°J�®�h¬�¬c¢�§���4½A�ª¥�¬c¢ª¯a¨��L¥:¤t�a�M ��h�¡�
°a¬�¢-«oÀ����°A ñ¥m¢ª����«u¢L¯¼«u¢L����¤'��¯A¤·¥uº�ç¼¢ª�1�MË@�h���@¬c��½J¤t�a��¾ª���t�f��°a¬c��æ�þ®�c¯�ç���¨L²a�¡��à�¥¡�h¤¡�f¥+Ü¼��¥®�
£¶�t¢ª¯A¤¡¹7-¢�¢L�t¹¶¬c��À��E«u�t��¤t�M�¡�c¢L¯Y�t�M¬¦�h¤t��¾���¤t¢®Þ¶äÔýlæ�ÿ�ãJ°- 1¾A���t¤¡²a��¢h£�æ�ü´°a¬�¢-«oÀ-�c¯a¨ ��¬c¬�°J�ª«oÀ-¹dA¢�¢L�F�J�h¤¡�J¥
£¶�t¢ª�Iäø¤¡¢Áæ�þ �L¥[§E�M¬c¬��L¥#¤t�a¢Ó¥m�"£¶�¡¢L�/æ�þ[¤t¢�æFÿ�º��´¢��h¬c¬�¢�§ ¤t�a����¯J�h¬� a¥G�f¥#¢h£E¥G²J«o�Í�c¯-¤t�¡�f«M��¤t�
¥m¤¡�t²J«l¤t²a�¡��¥u½¿��¯J«u¬�²JA�c¯@¨�¯a�Ä¥m¤t�ÄÎ«u¢L��°a�c¯¼�h¤t��¢L¯J¥#¢h£Ç°J�L«'À-¹7A¢�¢ª���h¯JÔ£¶�t¢ª¯A¤¡¹7A¢�¢ª��«u¢L¯J-�c¤t��¢L¯J¥l½F�
��¢ª�t�Ô�J¢�§���m£¶²a¬®¥G A��°J¢L¬��f«����L«'�a��¯a�M�t ³§#�c¬c¬ °J����¯A¤¡�t¢-A²¼«u��ï�c¯ ëÓ��«u¤t��¢L¯q-½[¢L¯@�Î¤t�J��¤Á§#��¬c¬
¥m�¦A��¥G¤t�M�ú�h¬c¨ª�M°a�·�h�f«�����¯a�c�@²a¬f��¤t�c¢ª¯J¥�¥m²¼«o�ú�L¥�¤¡�a¢�¥G�Ô²J¥G��H��¯ï¤t�@�Ô-�M�t��¾L��¤t��¢L¯ï¢�£�T:ÂPº ÞtàBqyã·º��²a¤:ÜJ�'¥G¤�¬c�¤�²J¥:¬c¢�¢LÀÃ�h¤#��¯��MËa�����a¬��#�c¬c¬�²J¥m¤¡�'��¤t�c¯@¨��J¢�¥¡¥m�c°@¬c�®���a�a¬c�¦«M�h¤¡�c¢ª¯J¥N¢�£�¤¡�a�[£¶�t¢ª¯A¤¡¹7-¢�¢L�
«u¢ª¯JA�c¤¡�c¢ª¯´º

à ó



�*�8� y:9 �'¸�Y���<; � ¸�<�*���>=¡�'�Y� ���Y� t �d�Y�'�,?Y�D�ÍØ=�Y�d�3��?
Ò:¢L¯¼¥m�f-�M��¤¡�a�#«l�M¯A¤¡²a�t -¹¶¢L¬f�A�M°J��¤t�E¢L¯�¤¡�a���¡�M¬f��¤t��¢L¯�°J�M¤G§E�M�M¯�¥m��¢ªÀA��¯a¨®Þ{ä�ãF�h¯¼"¬c²@¯a¨®«M��¯J«u�M�
Þ7å�ã�Þmë��@�c�t¤¡��¥��M¤���¬7ºc½ ó áAà'é ó � ô ½�àMáLá ô ã·º
U1«M«u¢ª�'A��¯a¨Ô¤¡¢��Ã�h¯- �½�¤t�a��¤t¢L°¼�L«M«u¢��c¯¼A²J¥m¤¡�t ��¼�L¥
����¯J�h¨ª���¤t¢�¥m¤·�M ±�h¯-¤t��¹7¥G��¢LÀ-�c¯a¨Í¬c�M¨ª�f¥G¬f�h¤¡�c¢ª¯H°- ³�h�t¨ª²a�c¯@¨�¤¡�J�h¤�¤t�a��¢ª°J¥m�M�¡¾����«u¢ª�t�¡�M¬f��¤t�c¢ª¯
°J�M¤G§��M�¯�¥G��¢LÀ-�c¯a¨ñ�h¯J�¬c²a¯a¨�«�h¯J«u���«l¢L²a¬¦�°J�Á�ËA�a¬¦�h��¯a��Î°A �¥G¢L����¥G¢L�¡¤�¢h£Ý«M���'«u��¯a¢L¨ª�M¯a�f«
¨L�¯a¢L¤G -�P��Þ@5"ãE§#�a�¦«o����¯A¾�¢ª¬c¾���¥:�c¯-°J¢L�t¯Í«u�·�M¾A��¯a¨�£¶¢L�#¯a�¦«u¢L¤¡�c¯a�Óº
���@������¢L²@¯A¤E¢h£�¤'�h�®ÞGæ1ã:-�M�J¢�¥m��¤t�����¯Ô���J�M�·¥m¢ª¯´ìí¥�¬�²a¯a¨�¥#�f¥E��¾ª�h�t�¦�h°a¬��®¤t�J��¤#�a�t¢ª���f¥G��¥N¤¡¢

���M�¤#¤t�a�}«u¢L¯J-�c¤t��¢L¯J¥#¬c�¦¥m¤¡��Á��¯ÎS[�uÜ¼¯a�c¤¡�c¢L¯Øq��h°J¢�¾���½¿¤¡�A²¼¥ÇÜJ¤¡¤t��¯a¨�¤t�@��¥m¤¡�t²J«l¤t²a�¡��¢h£Eç���¨L²a�¡�
÷ º��´¢����M�M¤ «u¢ª¯JA��¤t�c¢ª¯ïÞ�´mã'½4§�����²J¥m¤Y�L¥¡¥m²a����¤¡�J�h¤�¥G��¢LÀ-�c¯a¨Ã«u�c¨Ó�h�t�¤t¤t�Ä¥[�J�L¥1¯a¢��uÉ4��«l¤"¢ª¯
¤t�@�#�a�t¢-A²¼«u¤t��¢L¯�¢�£´¬c²@¯a¨�«M�h¯J«l�M���MË@«u�M�a¤�¤t�a�#¢ª¯a�[����A�f��¤t��®¤t�a�¡¢L²a¨ª��¤'���EA�M�J¢�¥G�c¤'¥lº:�D¢®����M¤
«u¢ª¯JA�c¤¡�c¢ª¯J¥"Þ�´�´mãù�h¯J�Þ�´�´�´Gã'½A§E�®��²J¥G¤#�ª¥t¥m²@���®¤t�J��¤M½a�M¾��M¯���£:��¨ª�M¯a¢L¤G -�J���f¥#��¨L¨ª�'�M¾ª�h¤t��¯a¨�¤¡�a�
�a�¡¢-A²J«u¤¡�c¢L¯�¢h£Ç¬c²a¯@¨�«M�h¯¼«u�M�M½4�c¤1¯a�¾��M�t¤¡�a�M¬c�Ä¥t¥��J�ª¥Ý¯@¢Á�lÉ¿�Ä«u¤1¢L¯�¤t�@���h��¢ª²a¯A¤ ¢h£Ç¤'���1�c¯Î¤¡�a�
¬c²@¯a¨�¥��MË@«u�M�@¤��c¯¼A�c�¡��«u¤t¬� �½�¤¡�a�t¢ª²a¨L�ú«u�c¨Ó�h�¡�M¤t¤¡��¥m��¢ªÀA��¯a¨aº³ç��c¯¼�h¬c¬� �½�«l¢L¯JA��¤t��¢L¯r��Þ 	 ýF�AãA7 �
¢h£"���a�M¢L�¡�M� ó �t��Â�²a���t��¥®¤t�J��¤�§E�Ô��¬c¬�¢h§ ¤t�J��¤��a�c¨ª�ï¬c�¾��M¬f¥®¢h£Y¤'�h���c¯±¤¡�a�Ô¬�²a¯a¨�¥�«u¢ª²a¬f�°J�
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Ø w{y"Ùµ�vy1� ��� Z¿�M¤Ø�ø°J��¤¡�a�³A�c�¡��«u¤t�Ä �ª«u a«l¬c�f«Ô¨ª�'���a�W�L¥¡¥m¢-«u�¦�h¤¡�� §#�c¤t� �ï«M��²J¥t��¬

��¢-A�¬-�L¥�A�lÜJ¯a��®�c¯�T:ÂJºAÞ ô ã·½��h¯J�¬��M¤Y��ÞSU�ãF¥m¤·�h¯J"£¶¢ª��¤¡�a���a�¡¢L°J��°a�c¬��c¤G �A�f¥G¤t�¡�c°a²a¤¡�c¢ª¯��c¯¼A²J«u��
°- �¤t�J��¤#��¢-A�M¬dº�ça¢L�Y�h¯- �A�¦¥ö¸G¢ª�c¯-¤ ¥m²a°J¥G�M¤'¥�¢�£:¾ª�h�¡�f�h°@¬c��¥�äÍý'å:ýuæ®½J�h¯¼WV §E�®�J�M¾���Ñ
� TY����Õ »7¯J¥G�M�t¤¡�c¢L¯YX�A�M¬��M¤t��¢L¯�¢�£�¢ª°J¥m��t¾ª�h¤¡�c¢L¯¼¥��Þ��*���	 ýF�aý¤�Ýã�
��Þ��*���	 ýF�Ýãú�Æ£êÞdå � æ�� äÔýZVWãe� [ Þtàáyã
� TY���¡s U1«l¤t�c¢ª¯�XM¢ª°J¥m��t¾ª�h¤¡�c¢L¯��MË@«'�J�h¯a¨ª���Þ������	 ý'��aýF�1ã<
��Þ��*���	 ýF�aý¤�Ýã)�Æ£êÞdå � æ�� äÔý�V�ãe� [�\ Þ ó �yã
� TY���]� »7¯J¥G�M�t¤¡�c¢L¯YX�A�M¬��M¤t��¢L¯�¢�£:�ª«u¤t��¢L¯J¥��Þ��*���	 ý'��aý¤�Ýã<
Ò�µÞ������	 ýF�Ýã)�Æ£ Þ7å � æ�� äÍý^VWã�� [<_ \�`badc Þ ó àhã

§#�a�M�¡��æ®Þ�VWã:�¦¥�¤t�a��¥m�¤[¢�£�æ#¹¶¯a¢-A�Ä¥�¤¡�J�h¤Y�h�¡�"¯@¢L¤Y�h¯J«u�Ä¥m¤t¢ª�'¥#¢h£ù�h¯- �Vê¹{¯@¢-A����¯ � ½ º
T:�ª«o�Î¢�£�¤¡�a���c¯-£¶�M�t�M¯¼«u�®�t²a¬���¥1�h°J¢�¾���£¶¢L¬�¬c¢�§ ¥�£¶�¡¢L�Ê¤¡�a��°¼�L¥m�¦«��c¯-¤t�M�¡�a�t�¤'�h¤¡�c¢ª¯Ô¢h£Ç¤t�a�¡¾M�	 ¿¢L�J�M�·�h¤¡¢L� �L¥#���¡�M�a¬¦�L«u�M���M¯A¤F¢h£�¤t�@�®«M�h²¼¥t�h¬´����«o�¼�h¯a�¦¥m� ¤¡�J�h¤Ç«u¢L¯@¯a��«u¤·¥�äÊ¤t¢���¤'¥:�a�t�M¹d�L«l¤t�c¢ª¯

�J���t�M¯-¤'¥#°A Ã�µ¯a�§ ����«'�J�h¯@�f¥m�Ïä,
 	 �c¯-¤t�¡¢-A²J«u�ÄÁ°- �¤t�a���c¯-¤t�M�¡¾��M¯a��¯a¨1£¶¢L�'«l��º#���a���t��¥G²a¬c¤�f¥���¥m²@°a��¢-A�M¬ «'�J���'�L«l¤t�M�¡�cèM���°A �¤¡�a�Í¥m²a°@¨L�'���a�«� ½ Þ¶¯J�h�����¾t�Ã�h¯a���a²a¬f��¤t���¨ª�'�h�@�3¿Å��¯
ë��a���t¤¡��¥��M¤ �h¬dº´ÞtàáLá ô ãtãE§#�a�f«'�Í¥m²a�@�P¢ª�t¤·¥[��¬c¬´¤t�@�t�M�®�t²@¬c��¥lº
X#²a¬c��à®�t���MÈ��¡��¥k�L¹7¥G�M�J���'�h¤¡�c¢ª¯��L¥ �µ¾ª�h¬��f�¤t��¥G¤�£¶¢ª�1«u¢ª¯JA��¤t�c¢ª¯J�h¬´��¯JA�M�J�M¯¼A�M¯J«u�®��¯Á¤¡�a��-�f¥m¹
¤t�¡�c°a²@¤t�c¢ª¯��t��¥G²a¬c¤¡�c¯a¨®£¶�t¢L� ¤t�a�®�c¯-¤t��t¾��M¯-¤t��¢L¯~Ç%È#ÉuÞ¶äp
 	 ã'½a�@�M¯J«u�1¤¡�a�®¨L�·�h�a�¡� ½ º:���a�f¥��¡²a¬c�£¶¢L¬�¬c¢�§ ¥ù£¶�¡¢L�9¤t�a� £d�L«u¤E¤t�J��¤ A�M¬c�¤t�c¯@¨"�ÄÂy²J��¤t��¢L¯J¥�£¶�t¢L�9¤t�@�®¥m @¥m¤¡�M��-¢���¥�¯a¢L¤E�c¯-¤t�¡¢-A²J«u�®��¯A 
A�M�J�M¯¼A�M¯J«u����¥�����¢L¯@¨�¤t�a�®�t����h��¯a�c¯a¨}A�f¥G¤t²a�¡°J�h¯¼«u�®¤t�M�¡��¥[Þd¥m�M��T:ÂPº4Þ ô ãtã'º
X#²a¬c� ó �a�t¢�¾-�fA�Ä¥���«u¢ª¯JA�c¤¡�c¢ª¯�£¶¢L� ��¯Á�ËA¤¡�M�t¯J��¬J�c¯-¤t�M�¡¾��M¯A¤¡�c¢ª¯vÇ%È#ÉlÞmæ 
Ò�Aã�¤t¢��¼�Ä¾��Y¤t�a�®¥¡�h���
�uÉ4��«u¤Y¢L¯³å<�ª¥1¤t�a���J�ª¥t¥G�c¾���¢L°J¥G�M�t¾ª�h¤¡�c¢ª¯HæÍ
 �aº����@��«u¢ª¯JA��¤t�c¢ª¯��h��¢ª²a¯-¤'¥1¤t¢¡¦Mä Ú V §
°a¬�¢-«oÀ-�c¯a¨��h¬�¬´°J�L«'À-¹7A¢�¢ª�1�J��¤t�J¥�£¶�¡¢L�/æ ¤¡¢�åIÞ{�c¯Ø� ½ ã'½4¥m��¯J«u��� ½
N �t�M¤·�h�c¯¼¥[��¬c¬EÞ7�h¯¼Á¢L¯@¬c Jã

àRq



¥m²¼«o���J��¤t�J¥lº
X#²a¬c� ô �a�t¢�¾-�fA�Ä¥Ô«u¢ª¯JA�c¤¡�c¢ª¯J¥Á£¶¢L�Í�c¯-¤t�t¢--²J«u�c¯@¨WÞ{¢L�ñA�M¬��M¤t��¯a¨AãÃ�h¯W�MË-¤t�M�¡¯J�h¬®�c¯-¤t��t¾��M¯-¤t��¢L¯Ç%È#ÉuÞGæp
,�Aã�§#�c¤t�@¢L²a¤��ÄÉ4��«u¤¡�c¯a¨�¤t�@�Ô�a�¡¢L°J��°a�c¬��c¤G �¢h£}å 
 �Pºê���a�Í¾L��¬c�¦A�c¤G �¢h£�¤t�a�¦¥µ�¡²a¬c�
¥m¤¡�M��¥l½��h¨Ó�h�c¯�½y£¶�t¢ª��¥G�c��²a¬f��¤t��¯a¨1¤t�@�[��¯A¤¡�M�t¾��M¯-¤t��¢L¯�ÇfÈ#ÉlÞmæ¶
Ò�Aã�°- �¤t�@�1A�¬c�M¤¡�c¢L¯�¢h£���¬c¬J��Â�²J�h¹
¤t��¢L¯J¥#«l¢L�t�¡��¥m�J¢ª¯JA�c¯@¨�¤t¢�¤¡�a�®¾L���t�¦�h°a¬���¥���¯ÔæÏÞ¶�a�M¯J«l�1¤t�a�®¨ª�'�h�@�¨� ½ N ã·º
Û�Ùµ��Ù~x6xE���[� Õm� Uø«M��²J¥t��¬��uÉ4��«l¤�e-Ñ ��Þ��LüMýR�X�G�cý¤�gf¥���	 üuýR�X�G�cý��	ih ã��¦¥Á�¦A�M¯-¤t�ÆÜP�h°a¬��Ô�c¯ ���¢-A�¬ «o�J���'�ª«u¤t�M�¡�cèM�Ä!°- )��¨L�·�h�a�ø���Æ£®¤¡�a�M�t�Í�MË-�f¥m¤·¥��ÎÜJ¯a�c¤¡�Î¥G��Ây²@�M¯J«u��¢h£�¤¡�'�h¯¼¥+£¶¢L�¡���h¹

¤t��¢L¯J¥l½����ª«o��«l¢L¯A£¶¢ª�t����¯a¨�¤t¢Í¢L¯a��¢h£Ç¤t�a���c¯-£¶�M�t�M¯¼«u���¡²a¬c��¥1��¯����a�M¢L�¡�M� ô ½F§#�a�f«'�Î�t�ÄA²J«u��¥je
�c¯-¤t¢Í�Í¥m¤'��¯Ja���'
Þ{�dº ��º�½¿�J�h¤¡¹ö£¶�¡�M�LãY�a�t¢ª°J�h°a��¬c��¤m Í�MË-�a�t��¥¡¥m��¢L¯��c¯-¾�¢L¬c¾-�c¯@¨�¢L°J¥G�M�t¾��Ä�Ây²¼�h¯-¤t�c¤¡�c��¥lº�
ß
�@�M¤t�a��´¤t�a�:¤t�@�t�M���¡²a¬c�Ä¥´�h°J¢�¾������t�Ç¥m²AÈÃ«u�c�¯A¤a£¶¢L��A�M�¡�c¾-�c¯a¨Ç�h¬�¬��fA�M¯-¤t��Ü4�h°@¬c�:«M��²J¥t��¬��uÉ4��«u¤·¥

�t����h��¯J¥���¯�¢ª�J�M¯�Â�²a��¥G¤t��¢L¯´ºN©[¢�§��M¾��M�½h¤¡�a�#¤'�ª¥mÀ�¢�£¿ÜJ¯J-�c¯a¨��®¥m��Â�²a�M¯¼«u��¢�£´¤t�·�h¯J¥7£¶¢L�¡���h¤¡�c¢L¯¼¥
Þ{��£�¥m²J«'���MËA�¦¥m¤·¥oã�£¶¢ª���¡��A²J«u��¯a¨���¯Í�h�t°@�c¤t�·�h�¡ �«M��²J¥t��¬¿�uÉ4��«l¤��MË-�a�t�Ä¥t¥m��¢L¯�«�h¯�°J�®¥G a¥G¤t�M����¤t��èM��
�h¯¼Å�MË-��«u²@¤t���°- Ô�uÈÃ«u�c�¯A¤Ç�h¬c¨ª¢L�¡�c¤t�@��¥�k�.Y��¬c¬c�Ä¥"àáLá ÷ ½´²a¯a�a²a°@¬c�f¥G�a��Ô�¡�M�J¢L�t¤ml7º®U1¥ ¤t�a��¯a�ËA¤
¥m²@°J¥m��«l¤t�c¢ª¯
�c¬�¬c²J¥G¤t�'��¤t��¥l½�¥G A��°J¢L¬��f«�A�M�¡�c¾ª�h¤¡�c¢L¯¼¥µ²J¥G�c¯a¨³¤t�a�Í�J�h¤�¯@¢L¤'��¤t��¢L¯ê�h�¡�Î��²¼«o����¢L�t�
«u¢ª¯A¾��M¯@�c�M¯-¤1¤t�¼�h¯±��¬c¨L�°a�'���f«�A��t�c¾ª��¤t�c¢ª¯J¥1¤t�J��¤��h��� �h¤��¬c�c���c¯J��¤t�c¯@¨�¬¦�h¤t�¯A¤®¾ª�h�¡�f�h°@¬c��¥1£¶�t¢L�
¥m¤·�h¯J@�h�'��a�t¢ª°J�h°@�c¬c��¤G ��MË-�a�t��¥¡¥m��¢L¯J¥1Þd�L¥#�c¯Îë���«u¤¡�c¢ª¯ ô º ó ã'º

(*�8� � ?Yn���3�����~�I�����¬±3�������3�¸�'¯0���oTI�R�M�k�Ep$���%���g;0�M�¶� 9 �'¸�Y���
ß���§#�c¬c¬´¯@¢h§ A���¢L¯J¥G¤t�·�h¤t���a¢�§ X�²a¬���¥�àl¹ ô «M��¯Ô°J��²J¥m�ÄÔ¤t¢�A��t�c¾��}�h¬�¬�«M��²J¥t��¬��uÉ4��«u¤ ��¥G¤t�c¹
����¯Ja¥#�c¯�¤t�a�}¥m¤¡�t²J«u¤¡²a�t��¢h£EçF�c¨L²@�t� ÷ �h°J¢�¾���º ç���¨L²a�¡�=q�A�f¥G�a¬f�M @¥�¤t�a�}¥m²a°a¨ª�'���a�J¥1¤t�J��¤[§#��¬c¬
°J�®¯a�M��A�Ä�£¶¢ª�#¤t�a��A��t�c¾ª��¤t�c¢ª¯J¥#¤t�J��¤�£¶¢L¬c¬�¢�§®º
Ø6�M�����MÕ<q<���3¸�rT���� ��Þ��b���	 ã���a�¦¥�¤'�ª¥mÀ�«M�h¯�°J� �ª«M«u¢L���a¬c�¦¥m�a�� �c¯�¢L¯@�#¥m¤¡�M�´½�¥G�c¯J«l�ç�ú¥t�h¤¡�f¥7ÜJ��¥�¤¡�a�#���a�a¬c�¦«M�h°@�c¬c��¤G 1«u¢ª¯JA��¤t�c¢ª¯
£¶¢L�ÝX�²a¬�� ó Ì¿¯J�h���M¬c �½aä � æ ��¯Â� ½ Þ{°J��«M��²J¥m��¤t�a���J��¤t�Îä 3 5 × ås3 æW�f¥#°a¬�¢-«oÀ���
°- �¤t�a��«u¢ª¯A¾���t¨L��¯a¨����t�¡¢h§ ¥ �h¤YåµãE��¯JÁ§E��«M�h¯�§#�t��¤t���Þ��b���	 ã�
��Þ��b� 	 ã Þ óªó ã
Ø6�M�����:sYq<���3¸�rT���� ��Þ��*����Aã©[�M�¡�1§���«M��¯a¯a¢ª¤ �h�a�a¬� �X#²a¬c� ó ¤t¢��Ëa«'�J�h¯@¨L�Ø��µ§#��¤t�z��°J��«M��²J¥m�~�LN «u¢L¯-¤'���c¯J¥ ��°J�ª«oÀ-¹7-¢�¢L�
�J��¤t��£¶�t¢L��æ)¤t¢�åÏÑAæt3øäu3 5 × å�ºd)1�h¤¡²a�'��¬c¬� �½L§��#§E¢L²a¬¦µ¬��cÀ��E¤t¢®°a¬c¢-«'À�¤t�@�f¥��J��¤t��°- 
�����ª¥m²a�¡�c¯a¨®¾ª�h�¡�f��°a¬c��¥ Þ7¥G²J«o�Ã�L¥�ä�ã:¤¡�J�h¤E�t��¥G�fA�Y¢L¯�¤t�J��¤��J��¤t�´ºE���a�¦¥N�c¯-¾�¢L¬�¾���¥�«u¢ª¯JA��¤t�c¢ª¯a�c¯@¨
�h¯¼Ô¥m²@�����c¯@¨"¢�¾��M�Ç�h¬�¬´¾L��¬c²a�Ä¥�¢h£:ä³½��Þ��*�����ã�
 �  �µÞ���� 	 ýd��yãe�µÞ 	 ����yã Þ óªô ã
ß��®¯a¢�§ �J�M¾��®¤t¢�A����¬�§#��¤t��¤G§�¢��MËA�@�t��¥¡¥m�c¢ª¯J¥��c¯-¾�¢L¬�¾A��¯a¨¸��A½`��Þ��*� 	 ýd���ã#��¯J{��Þ 	 ����yã'ºÇ���a�¬f��¤t¤¡�M� «M�h¯�°J���¡���L-�c¬c �«u¢ª���a²a¤¡���°- ����a�a¬c -�c¯@¨�X#²a¬c� ô £¶¢ª� �L«u¤¡�c¢L¯ñA�M¬��M¤t��¢L¯´Ñ��Þ 	 ����Aã�
��Þ 	 ã)�Æ£ Þmæ � ä�ã�� \ Þ ó�÷ ã

à Æ



X Z Y

X Z Y X Z Y X Z Y

X Z Y

Gx−
Gz− =G

G Gz− Gx− z−
x z−−

U (Unobserved)

çF�c¨L²@�t��qAÑ#ë�²a°a¨ª�'���a�J¥[¢�£6�W²J¥G����c¯�¤t�@��-�M�t��¾L��¤t��¢L¯�¢h£E«�h²J¥¡�h¬´�uÉ4��«u¤·¥uº
¥m��¯J«u��ä �h¯¼!æ ���t���L¹7¥G�M�J�h�·�h¤¡����c¯Â� N º�Þ7»7¯-¤t²a��¤t�c¾��¬c ª½a���h¯a���a²a¬¦�h¤t��¯a¨�æÏ¥G�a¢L²a¬¦Å�¼�Ä¾���¯@¢
�uÉ4��«u¤#¢ª¯Ôä³½P°J��«M��²J¥m��æê�f¥#��A��¥t«l�M¯Ja��¯A¤ ¢h£:ä �c¯¡��ºÆã}�´¢��t��-²J«u�1¤¡�a�"£¶¢ª�t���M�½��µÞ���� 	 ý'��yã·½§���«u¢ª¯J¥m²@¬c¤ X#²a¬c� ó Ñ ��Þ��*� 	 ý����ã�
��Þ��*� 	 ýF�Aã±�Æ£ Þmæ � åz� ä�ãe� \ Þ ó qyã
¯a¢ª¤t�c¯@¨�¤¡�J�h¤#ä �L¹7¥G�M�J���'�h¤¡��¥"æ
£¶�t¢ª�Iå �c¯¡�QN º:���@�f¥ �h¬c¬�¢�§ ¥�²J¥�¤¡¢�§#�t��¤t��T:ÂPº4Þ óLô ã#�ª¥��Þ�������Aã<
 �  ��Þ��*� 	 ýF�Aã���Þ 	 ãN
�v  �µÞ���� 	 ýF�Aã Þ ó¢Æ ã
§#�a�¦«o���f¥®�Ô¥G�J��«u�f��¬:«M�ª¥m��¢�£#¤t�@��°J�L«'À-¹7A¢�¢ª�"£¶¢ª�t��²a¬f�ÔÞdT:ÂPº:Þ7á�ãtã·º����a��¬��M¨L��¤t�����cèM��¯a¨�«u¢ª¯JA�c¹
¤t��¢L¯´½:ÞGæ � å�� ä�ã�� \ ½´¢�É¿��'¥1 ��M¤®��¯a¢L¤¡�a�M��¨ª�'���a�a�f«�h¬:¤t��¥G¤1£¶¢L�®¤t�a����¨L¯a¢ª�'��°a�c¬��c¤G Î«u¢ª¯JA��¤t�c¢ª¯
¢h£NX�¢Ó¥m�M¯-°J�h²@� o X#²a°a��¯�Þ¡àMáªâ ô ã·º
Ø6�M�����,�wq<���3¸�rT���� ��Þ��*���	 ã
ß��t��¤t��¯a¨ ��Þ��*���	 ã�
� � ��Þ��*���aý'�	 ã���Þ��b���	 ã Þ ó �Lã

§��Ý¥m�M�1¤¡�J�h¤ ¤t�@�1¤t�M�¡����Þ��b���	 ã:§Ç�L¥��t�ÄA²J«u����c¯�T:ÂJº´Þ óLó ã:°a²a¤#¤¡�J�h¤#¯a¢��¡²a¬c�Ý«M�h¯�°J���h�a�a¬��c��¤t¢Í�M¬c�����c¯¼�h¤t��¤t�a�Ø¾t�¼�h¤F¿Î¥G A��°J¢L¬¡��£¶�¡¢L�/¤¡�a��¤t��t�,��Þ��*���aý��	 ã'ºz©[¢�§��¾��M�M½¿§E��«M��¯��ªa±�¾t�¼�h¤F¿�¥m -��°P¢ª¬¿¤¡¢�¤¡�a�f¥�¤¡�M�t��¾-�f��X#²a¬�� ó��Þ��*���aý'�	 ã�
��Þ��*����Aý'�	 ã Þ ó âyã

à¥�



¥m��¯J«u�®¤t�@���h�@�a¬c�¦«M�h°a��¬c��¤m �«u¢ª¯JA�c¤¡�c¢ª¯�Þ7å � æ�� ä�ã�� [�\ ½J�a¢ª¬fa¥#¤t�¡²a��Þd¥m�M�}ç��c¨ª²a�t��qyã'º#ß���«M��¯
¯a¢�§WA�¬c�M¤¡�"¤¡�a���L«u¤¡�c¢ª¯«�	 £¶�t¢ª� �µÞ�������Aý'�	 ãE²J¥m��¯a¨�X�²a¬�� ô ½4¥m�c¯¼«u��å � ä � æ �a¢ª¬fa¥ �c¯¡� ½ N º
���-²J¥u½a§E�"�¼�Ä¾�� ��Þ��*���aý��	 ã�
��Þ��*����yã Þ ó áyã
§#�a�¦«o��§#�ª¥�«M��¬f«u²a¬¦�h¤¡��Å��¯±T:ÂPº:Þ ó%Æ ã·ºÅëÓ²a°J¥m¤¡�c¤¡²a¤t��¯a¨ÎT:Â-¥uº:Þ ó¢Æ ã'½#Þ ó á�ã'½:�h¯¼ Þ óLó ã1°J�ª«oÀÎ��¯A¤¡¢
T:ÂPº´Þ ó �ªãNÜJ¯¼�h¬c¬� � -�c�¬fa¥ ��Þ��*���	 ã<
� � ��Þ��b� 	 ã �  " ��Þ��*� 	 & ýF�Aã���Þ 	 & ã Þ ô �yã
§#�a�¦«o���f¥��¦A�M¯-¤t�¦«M�h¬J¤t¢�¤t�@�Ý£¶�¡¢L¯-¤t¹dA¢�¢L�#£¶¢L�¡��²@¬f�"¢�£ET:ÂPº4Þtà Æ ã'º
Ø6�M�����,(wq<���3¸�rT���� ��Þ��JýF�b���	 ã �µÞ��Pý¤�b���	 ã�
��Þ��*���aý��	 ã���Þ��b���	 ã
���a�1¤G§E¢"¤¡�M�t�Ã¥�¢L¯�¤¡�a� �Mº ��ºí¥uºF§��M�¡�1-�M�t��¾����°J�u£¶¢L�¡�[��¯�T:ÂA¥lºPÞ óLó ã:�h¯¼ÔÞ ó áyã'½�£¶�t¢ª�©§#�a�¦«o��§E�
¢L°@¤'�h��¯ ��Þ��JýF�b���	 ãº
���Þ��*����Aã���Þ��b� 	 ã
���Þ��b� 	 ãDx  " ��Þ��*� 	 & ýF�Aã���Þ 	 & ã Þ ô àhã
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��Þ��*� 	 ýv��Aã�
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°J�M�c¯@¨"�@�M¬f�«u¢L¯¼¥m¤'��¯A¤º:»7¯��a�·�L«u¤¡�f«u�Ó½L�a¢�§��M¾���M½ª¥m�M¾��M�·�h¬a¬��M¾��M¬¦¥�¢h£�æï§#��¬c¬a°J� ¯a�M��A�Äµ¤¡¢"�¯J¥m²a�¡�
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�h�¡�®�c¯-¤t�M�¡��¥m¤¡����c¯�¤¡�a��A�ÆÉ4�M�¡�M¯J«u�jv�Þ7åz���	 ã Ö v�Þ7å����	 & ã'½-§#�a�M�t� 	 �h¯J 	 & ���t�®¤G§�¢�¤t�¡���h¤¡���M¯-¤¬c�¾��M¬f¥l½a¤t�a�M¯Î§E��¥G�a¢L²a¬¦�«'�a¢�¢Ó¥m��¤G§�¢�¾ª��¬c²a��¥-�Á��¯J¡� & ¢h£ æW§#�a�¦«o�Í���hË-�c���cèl�1¤t�a��¯-²a��°J�M�¢h£N¥t�h���a¬c��¥:�c¯ 	 ��¯J 	 & ½a�t��¥G�J��«u¤t��¾��M¬c Ó½��h¯J���¥m¤¡�c����¤t�
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¢h£ ¤¡�t����¤t���¯A¤�Þ{ä�ã®�h¯¼�¥G²a°a¸G��«u¤·¥uì´�t��¥G�J¢L¯J¥G��¤t¢Í¤t�t�Ä�h¤t���M¯A¤�Þ7å�ã'º�»+¯³¥m²¼«o��¤t�¡�f�h¬¦¥u½F�c¤1�¦¥"¯a¢ª¤
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àMáªâLâyã·º1���a���t���ª¥m¢ª¯Î¨L�c¾��¯Ã£¶¢ª�1¤t�@�"�Ëa«u¬�²J¥m��¢L¯Í�f¥#¤t�J��¤[¤¡�a��«M��¬f«u²@¬f�h¤¡�c¢ª¯Á¢�£E¤t¢L¤·�h¬F�uÉ4��«u¤·¥
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¤'��¤t��¢L¯´½F°P�Ä«M�h²J¥G���c¤®�J�M�¡���c¤·¥[¢L¯a��¤t¢ñ¥m�J��«u��£¶ Î�a�t�Ä«u�f¥G�M¬c Í§#�J�h¤��f¥1°J�M�c¯a¨Í�a�M¬¦Î«u¢L¯J¥G¤'��¯A¤}�h¯J
§#�J��¤"�¦¥[���M�¡�M¬c ������L¥G²a�t�ÄÁ�c¯���«u¢ª¯A¤¡�t¢ª¬c¬c�ÄÁ�MË-�J�M�t�����M¯-¤Mº�Þd���a��¯a�M�ÄÁ£¶¢L�®¤t�a�¦¥1A�¦¥m¤t��¯J«u¤¡�c¢L¯
§#�ª¥��t��«l¢L¨L¯@�cèM���°A ��Ã�h¯- ��t��¥G���h�·«o�a��'¥u½-��¢�¥G¤�¯a¢ª¤'��°a¬c �V��·�h¤t¤�oÏë-«'�a¬f���Æ£¶�M� ÞtàáLâªâyã ��¯JÔÒ:¢hË
ÞtàáLá ó ãtã·º®���a��������¯a�c¯@¨�¢h£�£ �f¥ ¥m�c���a¬c  ||  v�Þ7åz���	 ã'½J¯J�h���M¬c �½-¤t�a���·�h¤¡��¢h£Ç«'�J�h¯@¨L��Þ¶�c¯ 	 ãE¢h£
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¤t�@�[�MË-�J��«u¤·�h¤t��¢L¯�¢h£�å �c¯��h¯��MËA�J�M�¡�c���¯A¤´§#�a��t� äÊ�f¥��a�¬f��h¤ 	 °- ��MËA¤¡�M�t¯¼�h¬4«u¢L¯-¤t�¡¢L¬dº����a�¦¥�c¯-¤t��t�a�¡�M¤'��¤t�c¢ª¯��a¢ª¬fa¥#�t�M¨Ó�h�·A¬c��¥¡¥�¢h£:§#�@�M¤t�a��ç³�¼±��¯J�ä����t��«u¢L�¡�t�M¬¦�h¤¡��ÎÞ{��º ¨aºc½-¾A�¦����¯a¢L¤¡�a�M�
��Â�²J�h¤¡�c¢ª¯´Ñ�ä 
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«u¢ª�t�t�¬f�h¤¡����Æ£N��Þ��*���	 ý��ÇR½<¼Fã ö
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¥m¤¡�t²J«l¤t²a�·�h¬ ��Ây²¼�h¤t��¢L¯J¥���¯Jï¥G�a¢L²@¬fï����À���«M��²J¥t��¬[��¢-A�M¬f¥���¢L�t�Ã�L«M«u��a¤'��°a¬c��¤t¢��M���@�c�t�¦«M�h¬
�t�Ä¥m�����'«'�a�M�'¥lº{ÌÔ¢ª�t�M¢�¾��M�½F¥m�c¯¼«u����¢�¥m¤�¥¡«u�c�M¯-¤t��Ü4«�À-¯a¢�§#¬c��A¨ª���f¥1¢ª�t¨���¯a�cè��±�h�t¢ª²a¯J�¤t�@��¢ª�a¹
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�t��¥G²a¬c¤·¥u½���¨����c¯´½��c¯��1�¡��«u²a�·¥m�c¾��Ç¥m�M¤�¢h£´�ÄÂy²J��¤t��¢L¯J¥��c¯�§#�@�f«'���h¬�¬b³�¤¡�M�t�Ã¥´�h�t� ��²a¤t²J��¬c¬� 1�c¯a¹
A�M�J�M¯J-�M¯A¤ºF���a�$�L¹7¥G�M�J�h�·�h¤¡�c¢L¯}«u¢L¯¼A�c¤¡�c¢L¯®�¦¥¿¾L��¬c�¦Y£¶¢ª�F�h¯- 1�t�Ä«u²a�'¥G�c¾�����¢-A�M¬7½l�a�M¯J«l�N��¤¿�¦¥
¾ª�h¬c�¦"£¶¢L�:¤t�@� ¥m²a°a��¢-A�M¬a�¡��¥m²a¬�¤t��¯a¨1£¶�t¢L��A�M¬��M¤t��¯a¨1¤t�@�[��Â�²J��¤t�c¢ª¯J¥D£¶¢ª��ä�º�ç��c¯¼�h¬c¬� �½�¥G�c¯J«u�
¤t�a��¨ª�'���a��«'�J���'�L«l¤t�M�¡�cèM��¯a¨�¤t�@�f¥1¥G²a°a��¢-A�¬��f¥[¨ª�c¾��M¯Î°- ¨� ½ ½NÞdå � æ�� äÔý�V�ã � ½ �c��¹
�a¬c����¥a¤t�a�E«u¢ª¯JA��¤t�c¢ª¯J�h¬���¯JA�M�J�M¯¼A�M¯J«u�N��Þ��*���	 ýF�aýF�1ã<
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N A��É4�M�'¥�£¶�¡¢L�,� ½ ¢ª¯a¬c Í�c¯Î¬f�ª«oÀ-�c¯@¨�¤¡�a�����t�¡¢h§ ¥1�M�Ã�h¯J��¤t�c¯@¨µ£¶�¡¢L�øæÝ½
�a�M¯J«l�"��¤1�t�¤'�h��¯J¥ �h¬c¬F¤t�@��°J�L«'ÀA¹dA¢�¢ª�1�J�h¤¡�J¥[£¶�t¢ª� æW¤¡¢�å©¤¡�J�h¤®«�h¯Î°J��£¶¢L²a¯¼Ô�c¯¨� ½ º
���a��«u¢ª¯JA��¤t�c¢ª¯
Þ7å � æ�� äÍýZVWã�� [}\ �M¯J¥m²@�t��¥®¤t�J��¤��h¬c¬E°J�L«'À-¹7A¢�¢ª���J�h¤¡�J¥"£¶�t¢ª� æ9¤¡¢
å/Þ{�c¯Â� ½ ã1���t��°a¬c¢-«'À���Ô°- ¸¦MäÔý�V+§�º�R[¯¼A�M�®¥G²J«o�³«u¢ª¯JA�c¤¡�c¢ª¯J¥u½F¥m�¤t¤t��¯a¨�ÞmæÍ
 �Aã ¢ª�
«u¢L¯¼A�c¤¡�c¢L¯@�c¯a¨�¢L¯
æ�
 �Ô�J�ª¥"¤¡�a��¥t�������uÉ4��«u¤®¢L¯)å�ºÍ���a�¦¥�«M��¯�°J��¥m¤�°P�Ã¥m�M�M¯�£¶�t¢L�
¤t�a�Y�h²@¨L���M¯-¤t�Ä�A�f��¨L�'��� � &½ ½y¤¡¢�§#�a�¦«o��¤t�@�[��¯A¤¡�M�t¾��M¯-¤t��¢L¯}�h�'«¥6Ð"N × æ)§��M�¡�1�ªaA��4½
§#�a�M�¡�kÐ � ¥G¤'��¯Ja¥�¢h£4¤t�@���MË-¤t�M�¡¯J�h¬-�c¯-¤t��t¾��M¯-¤t��¢L¯��L¥���¯�ç���¨L²a�¡� ó º�»d£P�h¬c¬-°J�ª«oÀ-¹7-¢�¢L�:�J�h¤¡�J¥
£¶�t¢ª�úÐ N ¤¡¢�å����t��°a¬�¢-«oÀ��Ä¿½a¤t�a���t�M�Ã�h�c¯@�c¯a¨��J��¤t�J¥[£¶�¡¢L� Ð N ¤t¢�åÏ��²¼¥m¤ ¨L¢�¤¡�a�t¢ª²a¨L�
¤t�a��«'�a�c¬¦A�t�M¯Î¢�£®æ®½��@�M¯J«u��¤t�a�Ä¥m���J�h¤¡�J¥"§#��¬c¬:°J��°a¬c¢-«'À���Ô°- �æ®ºÍ���a�������a¬��f«M��¤t�c¢ª¯Ô�¦¥
¤t�J��¤®å©�¦¥���¯JA�M�J�M¯J-�M¯A¤ ¢h£ Ð N ¨L��¾��M¯�æÝ½P§#�a�¦«o�Í������¯J¥�¤¡�J�h¤Y¤t�a��¢ª°J¥m�M�¡¾ª�h¤t��¢L¯�æ 
ø�
«M�h¯@¯a¢L¤#°J��-�f¥m¤¡�c¯a¨ª²a�f¥G�a���£¶�t¢ª��¤t�@�"��¯A¤¡�M�t¾��¯A¤¡�c¢L¯�Ð N 
�Ç%È#ÉuÞ��Aã'º

ô º#Þ7U�£¶¤¡�M��S�º'.1��¬c¬���¥oã�Ò:¢ª¯J¥m�¦A�M�:¤t�@� �h²a¨ª���M¯-¤t���A�¦�h¨ª�'�h��� &½ ¤t¢®§#�a�¦«o��¤¡�a�#�c¯-¤t��t¾��M¯-¤t��¢L¯�h�·«M¥)Ð � × æ��h�t���L@A��¿º�»{£®Þ�Ð"N � å{��V�ýtä�ã � "[ ½´¤¡�a�M¯Ï�µÞ������	 ý'��AýF�1ã)
 ��Þ��*���	 ý¤�Ýã·º
»{£ Þ7å � æ�� äÔý�V�ãe� [ \�`badc ½´��¯J±Þ�Ð"N ö � å���V�ýtä�ã � "[ ½D¤¡�a�M�¡����²J¥G¤[°J����¯�²a¯-°a¬�¢-«oÀ���
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¸G²a¯J«u¤¡�c¢ª¯���¤[æ & ½�¢ª�#�"�@���LA¹¶¤t¢ª¹{�@���L�¸G²a¯J«u¤¡�c¢L¯��h¤ æ & º:»{£´¤¡�a�M�¡�[�¦¥N¥G²J«'���"�J��¤t�´½-¬c�M¤EV�°J�¤t�a��¥G�a¢L�¡¤t��¥G¤1¥G²J«o���J��¤t�´ºEß��®§#�c¬�¬F¥m�a¢�§ ¤¡�J�h¤YVï§#�c¬�¬¿¾-�c¢ª¬f�h¤¡��¥m¢L���"�@�t�M���¦¥m��½�¢ª�[¤¡�a�M�t�
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�J¢ª�c¯-¤t�c¯@¨�¤t¢�æ &�& ½-¤t�a�M¯�¤t�a�M�¡�[��²J¥G¤�°J�®�h¯�²a¯-°a¬c¢-«'À�����J�h¤¡��£¶�t¢ª�<æ &�& ¤¡¢�å���¯� ½ ¤¡�J�h¤1�¦¥[°a¬�¢-«oÀ������¯¨� ½ N À¥¤ Á º®»{£:¤t�@�f¥#�f¥#¤t�t²@��½P¤¡�a�M¯Î¤¡�a�M�t���f¥ �h¯Î²a¯-°a¬�¢-«oÀ�����J��¤t�£¶�t¢ª� Ð"N " " ¤¡¢�å ¤¡�J�h¤ �f¥#¥G�a¢L�¡¤t�M�#¤¡�J�h¯ñV�½a¤¡�a��¥m�a¢ª�t¤t�Ä¥m¤ �J�h¤¡�´º
»{£�¤¡�a�1¸G²a¯J«u¤¡�c¢ª¯Ô¤t�@�t¢L²@¨L��æ & �f¥#�a���L-¹{¤¡¢L¹¶�a���L4½D¤¡�a�M¯Í�M�c¤¡�a�M�®æ & �¦¥���¯�æ®Þ@V�ã·½P��¯Ô§#�a�¦«o�«M�L¥G�1¤t�¼�h¤�¸G²@¯J«u¤t��¢L¯�§E¢L²a¬¦�°J�1°a¬�¢-«oÀ���4½y¢ª��¤¡�a�M�t� �f¥E�h¯�²a¯-°a¬c¢-«'À�����J��¤t��£¶�t¢ª�<æ & ¤¡¢�å�c¯{� ½ û N À¦¤ Á ¤t�J��¤[�¦¥�°a¬c¢-«'À������¯ � ½ º:U[°J¢h¾��Ó½A§��®�a�¡¢�¾����¤t�¼�h¤ ¤t�a�¦¥#«u¢L²a¬¦�¯a¢L¤ ¢-«M«u²a�º
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¤t��¢L¯J¥lºØ�� Î¯a¢�§®½N°J¢L¤¡�±�t�M�a�¡��¥m�¯A¤·�h¤t��¢L¯J¥®�J�M¾���°J�M�¯ï«l¢L¯J¥G�fA�M�¡���«u¢L¯-¤t�¡¢h¾���'¥m�¦�h¬�£¶¢L����¬c��¢Ó¥m¤
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��Û©Á × ÙjÂ x$y1Ú t �øy ×ÔØÌÔ²J«'��¢h£ù¤t�a�¦¥N�c¯-¾���¥G¤t�c¨Ó�h¤¡�c¢L¯�§#�L¥#�c¯¼¥m�a���t���°- Ôë��@�c�t¤¡��¥N�¤ �h¬7º4ÞtàáLá ô ã'½¿��¯�§#�a�¦«o����¨L�·�h�a�@�f«M��¬
�L««u¢L²a¯-¤�¢�£ ���h¯@�c�a²a¬¦�h¤¡�c¢L¯¼¥[§#�ª¥"ÜJ�'¥G¤��a�¡¢L�J¢�¥G��¿ºÎV��a��¬�SY�Ä§#�¦¿½�SY�Ä¾-�f³ç¼�¡�M��A�Ã�h¯´½´Q�������¥
X#¢L°a��¯J¥��h¯¼�S[¢ª¯J�h¬¦�X�²@°a�c¯��J�M¾��E�a�t¢�¾-�fA��®¨L�M¯-²a��¯a���M¯¼«u¢L²a�·�h¨ª�M���M¯-¤F�h¯J�¾ª�h¬�²J�h°a¬��#�ªA¾A�¦«u��º
ça¢L�#�MË@�h���a¬c��½-V��a��¬¿�J�ª¥[¥G²a¨L¨ª��¥m¤¡���¤t�a�1ÜJ�·¥m¤ �J�h�¡¤#¢h£ùS[�uÜJ¯a��¤t��¢L¯ ó ºE���a�®�c¯-¾���¥m¤¡�c¨Ó�h¤t��¢L¯��h¬¦¥m¢
°J�M¯a�uÜ¼¤t¤t�Äñ£¶�¡¢L� A�¦¥t«u²J¥¡¥m��¢L¯J¥1§#�c¤¡��QL¢Ó¥m�-²J�ÔU ¯a¨L�¡�f¥m¤½FV��M¤t��)���M¯-¤t¬c��M½4S1�M¾A�¦!Ò:¢�Ë4½�U �t¤t�-²a�
S[�M���J¥m¤¡�M�M½-S1�M¾-�f�.Y�h¬�¬c��¥l½JU[�t¤¡�A²@�ç. ¢L¬¦A°J�M�t¨ª�M�M½¿ë-��¯JA�M�0. �¡�M�M¯a¬¦�h¯J¿½@S1�M¾A�¦z©[�M¯JA�¡ �½-V��h²@¬©[¢ª¬c¬f��¯J¿½*. ²a�fA¢Í»7��°P�¯J¥u½JT:ÎZ¿�������M�M½JX#¢-ØÌÎ«MS[¢L¯¼�h¬f4½´QL¢L�a¯�V��·�h¤t¤½FV��h²a¬�X#¢�¥m�¯A°J��²a�Î½
Ð1�M²a¯aÀ-§#��¯�X# A²´½'. ¬c�¯a¯ÁëÓ�J�Ä£¶�M�½'ÌÔ�¦«o�J���M¬¿ë�¢ª°J�M¬7½@S1�M¾A�¦��´�t��¤'«'�a¬c�M�½��h¯¼I)1�h¯@¯A �ß��M�t��²a¤¡�´º
���a�®�t�Ä¥m�����'«'�Á§Ç�L¥#�J�h�¡¤t�¦�h¬c¬� �¥G²a�a�J¢L�¡¤t���°A �¨L�'��¯A¤·¥Ç£¶�¡¢L�IUYç Ä®ë-Xê�h¯J])"ë-ç�º

��y0}ky1�vy × Û�y"�
UL)Å.YX[»të-�1½JQaºòS�ºc½�»JÌ¡�#T
)"ë¼½b.�º ßWºc½`o©X#R-�#»�)�½aS�ºW�1º�Þ¡àMáLá ô ã·º�»GA�M¯-¤t�ÆÜP«M�h¤¡�c¢L¯�¢�£ «M��²J¥t��¬

�uÉ4��«u¤·¥ù²¼¥m�c¯@¨��c¯¼¥m¤t�¡²a���M¯-¤'��¬A¾ª���t�f��°a¬c�Ä¥uº:S[�M�¼�h�t¤¡���M¯-¤�¢h£�T:«u¢ª¯a¢L���f«M¥l½�©1�h�¡¾ª�h�'�R[¯a�c¾���t¹
¥m��¤m Ó½¼ÒE����°@�t�f-¨L��½MÌÎU�½a�´��«'�a¯a�f«�h¬´X#�M�J¢L�¡¤')[¢aº à ô¢Æ ºE�D¢��h�@�P�Ä�h� �c¯£Ã � ia� º�#U1Z´Ð®T�½:U�ºc½$oøV:T:U1X Z�½�Qaº#Þ¡àMáLá ÷ ã·º Ò:¢L²a¯-¤t�M�G£d�L«u¤¡²J�h¬ �a�¡¢L°J��°a�c¬��c¤t����¥uÑÎÒ:¢L���a²a¤'��¤t��¢L¯J��¬
���M¤¡�a¢-a¥u½ª°P¢ª²a¯Ja¥l½-�h¯J��h�a�@¬c�f«�h¤t��¢L¯J¥lº:»7¯±~ _azugosobdq�`f_Abdj�`f_��Ysobd` ÄEzM`fqL�DÅl_AbGg'�c� `í^Agl_Jzug ½JT:a¥
X"ºªZ¿¢L�J�Mè -�kÌÎ�h¯-¤'���'�ª¥N��¯J�S�º�VF¢�¢L¬c�Ó½ ÷�Æ é�q ÷ º6ÌÔ¢ª�t¨Ó�h¯�Ð®�h²A£¶�Ã�h¯a¯´Ñ�ë-��¯vÌÎ��¤t�M¢@½AÒEU�º�çÄ#ßêS1T
)�½�X®ºíQaº�½�oÊ�#R1X Ð®»@)Å.Y�çÄL)�½�S�ºòU�º�Þ¡àMáLâ ÷ ã·º Ål_yklbdslxAn�gl_-b7qL�$Æaq�sl`fq�ru�cg¡k ½[ÒE�h��¹
°a�t�¦A¨L��R[¯@�c¾��M�·¥m�c¤G }Vù�¡��¥t¥lÑ�ÒE����°@�t�f-¨L��½�ÌÎU�º

ÒkÄ¼Ç�½�S�ºòX"ºJÞ¡àMá%qªâyã·ºIÈ�É g¼Ê�� q�_a_a`f_L^�]m�'Ë
Ì'wJglsu`fn�go_Abök ½@QL¢L�a¯�ß
��¬c�M }�h¯JÁëÓ¢L¯J¥lÑ³)[�§�Í:¢L�¡À¿º
ÒkÄ¼Ç�½ªS�ºíX®ºAÞ¡àMáªá ó ã·º�ë�¢L���#¥m¤·�h¤¡�f¥m¤¡�f«M��¬a�ª¥m�J��«u¤·¥uº¼Ã ]�xAsl_aqL�@]m�#b É g³Î ]�jªqL�LiJbdqLb7`Æklbd`fz'qL�ai4]�zM`{g'bdjÄv

i´glsl`{gtk®� ÕC6<6 ½ ó áAà'é ô �-àLº
ÒkÄ¼Ç�½´S�ºòX"º�½*o©ßêT:X�ÌÎR1�k©�½Y)�º�ÞtàáLá ô ã'º�Z¿��¯a������-�M�J�M¯JA�M¯¼«u�c��¥ �t�M�a�¡��¥m�¯A¤¡��Á°- �«o�¼�h�c¯

¨L�·�h�a�J¥lº i¼b7qLbd`Æklb7`fz'qL�¿iPzM`{gl_azugQÏ ½ ó � ÷ é ó àMâ-º
S[U�ßê»GS�½ªU�ºòV�ºaÞ¡àMá �Äáyã·º�Ò:¢ª¯JA�c¤¡�c¢ª¯J�h¬4�c¯JA��P�¯JA�M¯J«l�#�c¯�¥m¤'��¤t�¦¥m¤t�¦«M�h¬@¤t�a�M¢ª�t �º¼Ã ]�x-su_aqL�¼]m� b É gÎ ]�jªqL�¼i¼b7qLbd`Æklb7`fz'qL�¿iP]hz`{g'b7jMv:i´glsl`{gtk®� (´Õ ½´àoé ô àªº
ç�»të�©1T:X"½lç�ºWÌ�ºLÞ¡àMá �°�yã·º:UH«l¢L�t�¡��¥m�J¢ª¯JA�M¯J«l�N�@�t�c¯¼«u�c�a¬��D£¶¢ª�F¥m����²a¬�¤'��¯a�M¢L²¼¥P��Â�²J�h¤¡�c¢ª¯"��¢-A�M¬f¥lºËÇz']�_a]�n�g'bdsu`fz'q � Ï ½b� ô éyá ó º
ç�X[T:T:S0ÌÎUL)�½�S�º#ÞtàMáªâ �ªã'º�UY¥�¢L¤t�@�M�'¥�¥G�M��²J¥lÑ�U�«M�L¥G��¥m¤¡²JA ���¯��J��¤t�
��¯J�h¬� a¥G�f¥l½#Þ{§#�c¤¡�

A�f¥¡«u²J¥¡¥m�c¢ª¯¿ã'º¼Ã ]�x-su_aqL��]m�jË � x-z'qLbd`f]�_aqL�¿iJbdqLb7`Æklbd`fzok Õ's ½´àR�-àoé óªóLô º
ç�X[»tëaÒ$©�½�X®º:Þtàá ô â�ã'º±ë�¤'��¤t�f¥G¤t�¦«M�h¬:¾��M�·¥m²J¥®¤t�a�M¢ª�t�M¤¡�f«M��¬:�t�M¬¦�h¤t��¢L¯J¥®�c¯��Ä«u¢L¯a¢ª���f«��Ã�L«u�¡¢-A A¹

¯J�h���f«M¥lº p�g¡qM^�xag�]m�$ÐÝqLb7`f]�_ykyÑ³gln�]�stq�_ � x-n º±Þ7X#�M�a�¡¢-A²J«u�����¯ �Yxybd]�_a]�n�j�]m�IËÇz']gÒ
_a]�n�`fz^Î1g·��qLb7`f]�_�k ½aR[¯a��¾��M�'¥G�c¤¡�M¤t�M¤·¥�ë�¢-«u�f��¬c¢ªÀ�¢L¯a¢ª���f¥GÀ��®»7¯J¥m¤¡�c¤t²@¤t¤M½3Ä ¬f¥m¢@½´àMá ÷ âyã·º.1T:»@.YT:X"½�S�ºc½Y¹®T:XçÌÎU�½F�1º�ëJºc½No<V:T:U1X Z�½�QaºEÞtàMáªá%��ã'º�»GA�M¯-¤t�Æ£¶ -�c¯@¨��c¯±-�M�J�M¯JA�M¯¼«u����¯�#�M ���¥m�¦�h¯�¯a�¤m§E¢L�¡Àa¥lº Ð�g'b-Ó�]�sSÔMk soÕ ½3q%���ué�q ôh÷ º.ÅÄYZ´S0�#T:Xç.YT:X"½:U�ºÆëJº:Þtàá � ô ã'º i¼b7slxAzlb7x-stqL�
Ë¼ÖxAqLbd`f]�_×ÑÅ] � g·� kÍ`f_Hb É g�iP]hz`fqL�Ni4zM`{go_azugtk ½
ë��M����¯J�h�EV��t�Ä¥t¥uÑ°)[�M§{Í:¢ª�tÀ4º

ôLô



©1U1UI¹®T:Z*Ì¨Ä�½4�1ºNÞ¡àMá ÷�ô ã·ºÎ���a��¥G¤'��¤t�f¥G¤t�¦«M�h¬:�c���a¬c�¦«M�h¤¡�c¢L¯¼¥�¢�£Y�Ô¥m @¥m¤¡�M�/¢h£Y¥G�c��²a¬c¤·�h¯a�¢L²J¥
��Â�²J�h¤¡�c¢L¯¼¥uº ËÇz']�_a]�n�g'bdsu`fz'q ÕJÕ ½´àoéJà ó º©ÅÄYZ´Z´UL)1S�½4V�º ßWº´ÞtàMáªâLâ�ã'º�ÒE�h²J¥¡�h¬���¯A£¶�M�t�¯J«u��½a�J��¤t����¯J�h¬� a¥G�f¥u½4�h¯¼Ô�t��«u²@�'¥m��¾���¥m¤t�¡²J«u¤¡²a�'��¬
��Â�²J�h¤¡�c¢L¯¼¥N��¢-A�¬f¥uº´��¯ i4]�zM`f]L��]'^�`fz'qL�<Ñ�g'b É ] � ]L��]'^�j ½-T:ÁÒ ºPÒ:¬�¢L¨ª¨a½ ÷L÷ áÄé ÷ â ÷ º#U[����t�f«�h¯
ë�¢-«u��¢L¬c¢ª¨L�¦«M�h¬FU1¥¡¥m¢-«u�¦�h¤¡�c¢L¯�Ñ�ß��ª¥m�a��¯a¨L¤¡¢L¯´½4S"Ò º

»JÌ¡�#T
)"ë¼½I.�º ßWº<o�UL)Å.YX »·ëy�1½�QaºòS�º�Þ¡àMáªá ÷ ã·º�»GA�M¯-¤t��Ü4«M��¤t�c¢ª¯���¯J���¥m¤¡�c����¤t��¢L¯�¢h£Y¬c¢-«M��¬
�M¾��M�'��¨L�1¤¡�t����¤t���M¯-¤��lÉ¿�Ä«u¤'¥lº Ë#z']�_@]�n�g'b7sl`fz'q � s ½ ÷fÆ �ué ÷ � Æ º

Z´U[R1X »G�:Ø4T
)�½�ëJºòZ�ºc½<oIë-V:»mT6.YT:Z*©1U1Z-�#T:X"½:S�ºòQaº:ÞtàMáªâLâ�ã'ºÎZ¿¢-«M��¬ «u¢L���a²a¤'��¤t��¢L¯J¥1§#�c¤¡�
�a�t¢ª°J�h°@�c¬c��¤t����¥"¢ª¯H¨ª�'���a�a�f«�h¬Y¥m¤t�¡²J«u¤¡²a�t��¥���¯J�¤t�a��c���h�@�a¬c�¦«M�h¤¡�c¢L¯¼¥�¤t¢Î�MË-�J�M�t¤�¥G a¥G¤t�M��¥lºÊÇst]�zug'g � `f_L^hkÝ]m�®b É gLÎ ]�jLqL�JiJbdqLb7`Æklbd`fz'qL�¿i4]�zM`{g'bdj º i´glsl`{gtkjÙ 6oÕ ½´àBq ÷ é óLó ��º

Z´U[R1X »G�:Ø4T
)�½yë¼ºíZ�ºc½-S U�ßê»GS�½�U�ºòV�º�½AZ´UYXÝë-T
)�½��1ºº)�ºc½¢oWZ´TN»�ÌÎT:X®½d©�º!.�ºaÞtàáLá¢�yã'ºE»7¯JA�M¹
�J�M¯JA�M¯¼«u�1�a�¡¢L�J�M�t¤¡�c��¥#¢h£ùA���t��«u¤¡��vÌÎ���tÀ�¢�¾µÜ¼�M¬fa¥lº Ð�g·b0Ó�]�sSÔMk soÕ ½ ÷ á-àoé q%�%q-ºÌÎUL)"ë-Ð®»'½�Ò ºòç�º®ÞtàáLá%��ã'ºz)[¢L¯@�J�h�·�h���M¤¡�t�¦«Ô°P¢ª²a¯Ja¥�¢L¯ ¤¡�t����¤t���¯A¤��lÉ¿�Ä«u¤'¥lº �Yn�glsl`fz'q�_ËÇz']�_a]�n�`fz2ÎYgleM`{g�ÓDv
ÊÇquwJglstk�q�_ � ÊÇst]�zug'g � `f_L^hk°Ï Õ ½ ô àáÄé ôªóLô º

VNT:U1X Z�½´QaºFÞtàáLâLâ�ã'º ÊÇs¡]�r'q�rM`c��`Æklbd`fz±ÎYg¡qhk]�_a`f_L^Í`f_ÚÅo_Abmg·�c��`í^Ago_Pzug�i4jÄklbGgln"k º�ÌÔ¢L�¡¨��h¯�Ð®��²A£¶¹
���h¯@¯´ÑNë-��¯¡ÌÎ��¤t�M¢@½¿ÒEU�½¿àáLâLâ-º#X#�M¾A�¦¥m�� ó ¯J��a�t��¯A¤¡�c¯a¨@½¿àMáªá ó º

VNT:U1X Z�½JQaº´ÞtàáLá ô �yã·ºk���M¬��c�u£�¯a�M¤G§�¢ª�tÀ@¥��t�M¾-�f¥G�c¤t�Ä¿º �Ys'b7` ÄNzM`fqL��Ål_AbGg'����`í^Agl_azug 6CÛ ½ ÷ áÄé�q Æ º
VNT:U1X Z�½JQaº¿Þ¡àMáªá ô °4ã'º[Ò:¢ª�����M¯-¤MÑI. �·�h�a�a�¦«M�h¬´��¢-A�M¬f¥l½a«M��²J¥t��¬c��¤m Ó½a�h¯¼Ã��¯A¤¡�M�t¾��¯A¤¡�c¢L¯�º i¼b7qgÒ

b7`Æklbd`fz'qL�PiPzM`{gl_azugQÏ ½ ó%Æ¢Æ é ó%Æ á-º
VNT:U1X Z�½JQaºFÞtàMáªá ô «hã'º U1¥G�P�Ä«u¤'¥�¢�£�¨ª�'���a�a�f«�h¬´��¢-A�¬f¥#«u¢ª¯a¯a��«u¤¡���§#�c¤¡�Î«M��²J¥t��¬c�c¤G �ºE»7¯ ÊÇst]gÒ

zug'g � `f_L^hkÃ]m��b É g��J�Lb É i´gtk'k`f]�_)]m��b É gIÅl_AbGglsl_aqLbd`f]�_aqL��iJbdqLb7`Æklbd`fz'qL�ÜÅo_yklb7`cbdx�bmg ½ ô áAà'é ÷ �AàLº
�D¢ª���®Z%¹�½M��¢�¢LÀ�àLÑ:çF¬c¢L�¡�M¯J«u�Ó½a»7¤'��¬c �½

VNT:U1X Z�½JQaºFÞtàMáªá ÷ �yã'º ça�t¢ª�I°J�M ���¥m�¦�h¯�¯a�M¤G§�¢ª�tÀ@¥�¤t¢�«�h²J¥¡�h¬F¯a�M¤G§�¢ª�tÀ@¥uºE»+¯ Ù�q�jygtk`fq�_�Ð�g·b�ÒÓ�]�sSÔMkñq�_ � ÊÇst]�r'q�r`c��`Æklb7`fz®ÎYg¡qhk]�_a`f_L^ ½ T:êU�º6.Y�h������t����¯´½#àoé ô àLº�U[¬Æ£¶�¡���ß���¬c¤t��
Z¿¤'¿º�Ñ:Z¿¢L¯J-¢L¯´º

VNT:U1X Z�½:Qaº#ÞtàáLá ÷ °¿ã·º U��a�¡¢L°J��°a�c¬��f¥G¤t�f«�«M��¬f«u²@¬c²J¥�¢�£��L«u¤¡�c¢ª¯J¥uº)»7¯©~ _azugls'bdq�`f_Ab7j³`f_H�Ysobd`bÒÄEzM`fqL�"Ål_-bmg'����`í^Agl_Jzug ½ÇTN@¥�X®º�Z¿¢ª�J�MèÍA�vÌÎ��¯A¤·�h�·�L¥��h¯¼�S�º�VF¢�¢L¬c�Ó½ ÷ q ÷ é ÷�ÆLó ºØÌÔ¢L�t¨Ó�h¯
Ð®�h²A£¶����¯a¯´Ñ:ë-�h¯ÊÌÎ�h¤t�¢a½¿ÒEU�º

VNT:U1X Z�½ªQaº�o
XçÄ0�#»@)"ë¼½MQaº-ÞtàMáªá%q�ã'º�ÒE�h²¼¥t�h¬@�uÉ4��«u¤'¥´¢h£PA A¯¼�h���¦«��J¢L¬c�¦«u�c�Ä¥uºF»7¯��a�¡�M�J�h�·�h¤¡�c¢L¯�º
VNT:U1X Z�½�QaºNo�¹®T:XçÌÎU�½F�1º#Þ¡àMáLá-àhã·º�U©¤¡�a�M¢L�¡ �¢�£1��¯A£¶�M�¡�t���«M�h²¼¥t�h¤¡�c¢ª¯´º�»7¯ ÊÇsl`f_azM` wJ�cgtk

]m�IÝ�_a]GÓ:�cg � ^AgÞÎ1gdw4sogtk�gl_-b7qLbd`f]�_
q�_ � Î1g¡qhk]�_a`f_ª^àß�ÊÇst]�zug'g � `f_L^hkÁ]m�Ôb É g��-_ � Ål_-bmglsl_aqgÒ
b7`f]�_@qL��\:]�_o��gls'gl_azug ½JT:a¥#QaºòU�ºaU ¬c¬c�¯´½�X®ºaç���À���¥���¯J�T�ºJë-�h¯¼A�M§#��¬c¬d½ ÷L÷ àoé ÷ q ó º�ÌÔ¢L�t¨Ó�h¯
Ð®�h²A£¶����¯a¯´Ñ:ë-�h¯ÊÌÎ�h¤t�¢a½¿ÒEU�º

VNX U:�#�1½´Qaº ßWº�½*o�ëaÒ$©1Z´U1»Gç�T:X®½´X"º�ÞtàMáªâLâ�ã'ºvÄ ¯Î¤t�a���c¯-¤t�M�¡�a�t�¤'�h¤¡�c¢ª¯Î�h¯¼Å¢ª°J¥m�M�¡¾ª�h¤t��¢L¯
¢h£�¬f�M§ ¥uº¼Ã ]�x-su_aqL�F]m�QË#z']�_@]�n�g'b7sl`fzok �<Û ½ óLô é�q ó º

XçÄ0�#»@)"ë¼½�Qaº�Ì�º ÞtàáLâ Æ ã'º�U<¯a�M§����a�a�t¢Ó�L«'�
¤t¢)«M��²J¥t��¬1�c¯A£¶��t�M¯J«l�Á��¯ï��¢ª�t¤·�h¬c��¤G ±¥m¤¡²JA�c�Ä¥
§#�c¤¡���"¥G²J¥m¤·�h��¯a����MË-�J¢�¥G²a�t� �J�M�t��¢-}é}�h�@�a¬c�¦«M�h¤¡�c¢L¯¼¥ù¤¡¢�«u¢L¯-¤t�¡¢L¬J¢h£�¤t�a� �a����¬c¤t�- �§E¢L�¡À��M�'¥
¥m²a�¡¾A��¾�¢L�E�uÉ4��«u¤Mº ÑÅqLb É gon�qLb7`fz'qL��ÑÅ] � g·�c��`f_L^�á ½´à ô á ô é¼àRqAà ó º

ôh÷



XçÄ0�#»@)"ë¼½MQaº�Ì�º-ÞtàáLâªáyã'ºE���a� ��¯J�h¬� a¥G�f¥�¢�£¿�·�h¯J-¢L����èM�����¯J�¯a¢ª¯a¹{�·�h¯J-¢L����èM���UY»mS®ë®¤t�t�Ä�h¤t¹
���M¯-¤�¤t�¡�f�h¬¦¥�²J¥G�c¯a¨±��¯a�§Ê���a�a�¡¢��L«'�ê¤t¢)«M�h²¼¥t�h¬Y�c¯A£¶�M�¡�M¯J«u�Í�c¯
¬�¢L¯a¨ª�c¤t²¼A�c¯J��¬®¥m¤¡²JA����¥uº
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