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Ø w{y"Ùµ�vy1� Õm� »{£:��¥G�M¤#¢h£�¾ª�h�¡�f�h°@¬c��¥[æ ¥t��¤t�¦¥+ÜJ��¥�¤¡�a�®°J�L«'À-¹7­A¢�¢ª�1«l�t�c¤¡�M�t��¢L¯��¡�M¬f��¤t��¾��[¤¡¢

Þ{äÍý'å�ã·½A¤t�@�M¯Ô¤¡�a��«M�h²J¥¡�h¬´�uÉ4��«l¤#¢h£�äø¢ª¯Îå �f¥��¦­A�M¯-¤t��Ü4�h°a¬��®�h¯¼­Á�f¥�¨ª�c¾��M¯�°A �¤¡�a�1£¶¢L�¡��²a¬¦��µÞ������	 ã�

� � ��Þ��*� 	 ýF�Aã���Þ��Aã Þ7á�ã�
T:ÂJº�Þdáyã#�¡�M�a�¡��¥m�M¯-¤'¥#¤t�@��­A���t��«u¤¡¬c �¥G¤'��¯J­a�h�·­A�cè
��­Î�L­h¸G²¼¥m¤t���M¯A¤#£¶¢L�Ý«u¢L¯J«l¢L����¤'�h¯-¤'¥[æW§#�@�M¯

ä��¦¥1«u¢L¯¼­A�c¤¡�c¢L¯¼�h¬c¬� ��c¨ª¯a¢L�·�h°a¬���¨L��¾��M¯�æ9ÞdX�¢Ó¥m�M¯-°J�h²@�poÏX#²a°a�c¯�½�àMáªâ ô ã·º�X#��­A²¼«u�c¯a¨��c¨ª¯a¢L�¡¹
�h°@�c¬c��¤G �«u¢ª¯J­A��¤t�c¢ª¯J¥�¤t¢�¤¡�a�®¨L�·�h�a�a�¦«M�h¬F«l�t�c¤¡�M�t��¢L¯�¢�£:S �uÜJ¯a��¤t�c¢ª¯ ô �¡�M�a¬f�ª«u��¥´¸G²J­A¨L���M¯A¤·¥���°P¢ª²a¤
«u¢ª²a¯A¤¡�M�m£d�ª«u¤t²¼�h¬@­A�M�J�M¯J­A�
¯J«u�c�Ä¥D§#��¤t��¥m @¥m¤¡�M����¤t�f«��a�¡¢-«u��­A²@�t��¥�¤¡�J�h¤E«M��¯�°J� �h�a�a¬��c��­®¤t¢�«M��²J¥t��¬
­A�¦�h¨L�·�h��¥ ¢h£Ç�h¯- Î¥G�cèM�}�h¯J­�¥m�J���J��º����a��¨ª�'�h�@�a�f«M��¬:«u�¡�c¤t�
�t�c¢ª¯Î��¬f¥m¢��M¯¼�h°a¬���¥�¤¡�a���h¯¼�h¬c @¥m¤®¤¡¢
¥m�Ä�h�'«'�Á£¶¢ª�®�h¯Î¢ª�a¤t�����h¬F¥G�M¤ ¢h£Ç«u¢L¯¼«u¢L����¤'��¯A¤·¥u½a¯J�����M¬c Ó½a��¥G�M¤�æ ¤¡�J�h¤Y���c¯a������èM�
¥N�����ª¥m²a�¡�M¹
���M¯-¤E«u¢�¥G¤[¢ª� ¥t�����a¬c��¯a¨�¾ª�h�¡�f�h°@�c¬c��¤G �º

�*�7s Ø=�Y��¯e�¥�3�3���F�Y�*�3�v�����¬���������
Ò:¢L¯¼­A�c¤¡�c¢L¯êÞ�´mã1¢�£YS[�uÜJ¯a��¤t��¢L¯ ô �¡�uûJ��«u¤·¥"¤¡�a���a�¡�M¾ª�h�c¬��c¯a¨Í�a�'�ª«u¤t�¦«u��¤t�J��¤¡¾t¤t�@�Ô«l¢L¯J«u¢ª���c¤·�h¯-¤
¢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

U

X Z Y

(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
×ÁÖ
Ø"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�
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�t�c¾ª��¤t�c¢ª¯
§������Ä�h¯)¥m¤¡�M�a¹¶§#�f¥m�Í�t��­-²J«u¤t��¢L¯±¢h£Ý¤t�a���MË-�a�t�Ä¥t¥m��¢L¯��µÞ������	 ã�¤t¢³�h¯ï�ÄÂy²a��¾ª�h¬c�
¯A¤��MËA�@�t��¥¡¥m�c¢ª¯�c¯-¾�¢L¬�¾A��¯a¨�¥m¤·�h¯J­@�h�'­��a�t¢ª°J�h°a��¬c��¤t�c�Ä¥�¢�£�¢ª°J¥m�
�t¾���­ÎÂ�²J�h¯-¤t��¤t����¥uº ß
�a�M¯a�M¾��
�1¥G²J«o�Î�¡��­A²J«l¤t�c¢ª¯Ô�¦¥
£¶���ª¥m�c°@¬c��½-¤t�a��«M��²J¥t��¬´�uÉ4��«u¤#¢h£ùä/¢L¯ÎåÏ�f¥��¦­A�M¯-¤t��Ü4�h°a¬���Þd¥m�M��S[�lÜJ¯a�c¤¡�c¢ª¯ ÷ ã'º

à ÷



(*�¶Õ u ���d����­®���Y�'��?Ø�I�'���d�°���3�
Z¿�
¤�äÍý'åNý@�h¯J­�æ
°J�®�h�¡°a�c¤¡�'�h�¡ �­-�f¥ö¸G¢ª�c¯-¤#¥G�M¤'¥:¢h£F¯a¢-­A�Ä¥��c¯���S U/.ø��º�ß��Ý­A�M¯a¢ª¤t� °A z� ½

¤t�@��¨L�·�h�a�Î¢ª°a¤'���c¯a�Ä­Á°- Ô­-�M¬c�M¤¡�c¯a¨�£¶�¡¢L�p� �h¬�¬����t�¡¢h§ ¥ �P¢ª�c¯-¤t��¯a¨�¤¡¢�¯@¢-­A��¥[��¯Ôä�º Z¿��À��M§#�f¥G��½
§���­A�M¯@¢L¤t��°- ¨��½ ¤t�a��¨L�·�h�a��¢ª°a¤'���c¯a�Ä­Å°- �­A�M¬��M¤t��¯a¨�£¶�t¢ª� �9�h¬�¬E�h�t�¡¢�§ ¥"�M���
�t¨L��¯a¨�£¶�t¢L�
¯a¢-­A�Ä¥��c¯�ä�º:�´¢��t�M�@�t��¥G�M¯A¤E¤t�a�Ý­A�M¬c�
¤t�c¢ª¯�¢h£�°J¢L¤¡�Ô�c¯¼«u¢L����¯a¨��h¯J­�¢ª²a¤t¨ª¢L�c¯@¨����t�t¢�§ ¥l½a§��1²J¥G�
¤t�@��¯a¢ª¤'�h¤¡�c¢ª¯Â� ½ON Þd¥m�M�}ç��c¨ª²a�t��q}£¶¢ª�1�c¬�¬c²J¥G¤t�'��¤t��¢L¯¿ã·º[çF�c¯J��¬c¬c Ó½A¤t�@���MË-�a�t�Ä¥t¥m��¢L¯Ê�µÞ������	 ýF�AãQP
��Þ��JýF�b���	 ãSR���Þ��b���	 ãY¥m¤'��¯J­a¥"£¶¢ª�"¤¡�a���a�t¢ª°J�h°a��¬c��¤m Î¢�£ åú
 �Ô¨ª�c¾��M¯�¤t�J��¤�æ 
 ���f¥1¢L°¼¥m�M�¡¾���­
�h¯¼­Áä/�f¥#�a�M¬¦­�«u¢ª¯J¥m¤·�h¯-¤1��¤ 	 º

(��7s ÖB�*¯��d�����I���Õ��TI���d�
���@�ù£¶¢ª¬c¬�¢h§#��¯a¨�¤¡�a�M¢ª�t�M�W¥G¤'��¤t��¥¿¤¡�a��¤t�@�t�M�:°J�ª¥m�f«���¯A£¶�M�t�
¯J«u�F�t²a¬���¥P¢�£a¤¡�a�:�a�t¢ª�P¢Ó¥m��­�«M�h¬¦«u²a¬�²J¥uº

V��t¢�¢�£d¥1�h�¡�"�@�t¢�¾A�¦­A��­���¯�¤t�a���h�@�P�
¯J­A�cË4º
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� [ Þtà
áyã
� 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´Þtà
áLá 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¥"à
áLá ÷ 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<
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T:ÂPº´Þ ó �ªãNÜJ¯¼�h¬c¬� � -�c�
¬f­a¥ ��Þ��*���	 ã<
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��Þ��*� 	 ýv��Aã�
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UY«M«u¢L�·­A�c¯@¨�¤t¢�TNÂJº´Þ ôªô ã·½¿¢L¯a¬� �¢L¯@��¬c�
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�c¯Íç���¨L²a�¡��qAº:���a���J�h�¡�M¯A¤·¥#¥m�M¤·¥#�µ¨ª�c¾��M¯�°A 4Ñ�j« [ 
ø¦g·�§�ýk�j« \ 
ø¦MäÏ§�ýç�j«^¶�
ø¦Læ)§ Þ ÷fÆ ã
Ò:¢L¯¼¥m��Â�²a�M¯-¤t¬� �½A¤¡�a�®�MËa«l¬c²J¥G�c¢L¯��t��¥G¤t�t�¦«u¤t��¢L¯J¥�¤¡�'��¯J¥m¬¦�h¤t�®��¯A¤¡¢aÑ

æ®Þ 	 ãp
 æ®Þ��Jý 	 ã Þ ÷ �Lã
ä³Þ��aãp
 ä�Þ��aý¤�¼ã<
úä�Þ��Aã�

ä Þ ÷ âyã
å�Þ��Aãp
 å�Þ��aý 	 ã Þ ÷ áyã

���a�®��°J¥m�
¯J«u�®¢h£���­a�ª¥m�a�Ä­Á���'«1°J�M¤G§��M�
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Ø6�M�����:sYq<���3­¸�rT���� �j�MÞ7å�Þ��Aã�

�aã#ÞdTNÂ�²a��¾L��¬c�M¯-¤t¬� v�j�MÞ�������yãtã� � Þdå�Þ��Aã<
Ò�¼ã<
 �  � � Þdå�Þ��Aã�

�*� 	 ãe� � Þ 	 ã Þ�q ó ã
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å�Þ��Aã � æ®Þ 	 ãR� ä Þ�q ô ã
�a�M¯¼«u� � � Þ7å�Þ��Aã�

�*� 	 ãú
 � � Þ7å�Þ��Aã�
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 �j�MÞ7å�Þ��Aã�
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��¬c�M }�h¯J­ÁëÓ¢L¯J¥lÑ³)[�
§�Í:¢L�¡À¿º
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