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Þ�wyZ}^`Z¥�y~�^eux�y\=¡1�9ay�}ZÆuxZ]\=X¤^°\=Z]zy\=Z]^=Z]a5u�~�ay�yZ}z¬Z}ay�yZ}a?u�¡1����´A�9\`_b�ya{�S�D�9�4ux_b\=^/uxw1�Lu
uxw{ZH~�a5|9Z]^=u`~��5�Lux_b\r��wy_A_b^`Z}^oay_9u ux_�~�ay�]���y�yZS~�aµuxwyZH�9a1�9����^=~�^}�rsâ�¥��a?�µ_9�Yu`wyZ]^=Z
�D�9�4ux_b\=^¥~�^¬³=�y�y�bZ}�[u`_�¡UZ�~�a��1�yZ]a{�]~�a{�Sut��_�_9\¥X[_b\=Z�|9��\`~¦��¡y��Z}^�cGu`wA�{^¥|A~�_9�¦��u`~�ay�
uxw{Z�~�ay�yZ}z¬Z}ay�yZ}ay�]Z��9^=^`�yX[z{u`~�_ba±j�ª9uxw{Z]a7uxw1�LuÆ�D�9�}u`_b\ÆX2�{^=uYZ}a?u`Z]\Æu`wyZ��9a1�9���A^`~�^
�9^��9aµ�yayX[Zg��^`�y\=Z]�McD_b\�����uxZ}a5u�j�|��9\`~��9¡y��ZP�9ay�¯¡UZP\`Z]z{\`Z]^=Z]a5uxZ}�¸~�a�u`wyZ��b\x��zyw
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�y~��9�jà`�9�L³=�y^euxX[Z]a5u�á��9~�X[Z]�«��u©Z}\x�9�{~��g�Lux~�a{�¤^=zy�y\`~�_b�y^o�}_b\`\=Z]����ux~�_bay^]�rêr��uxw{Z]\]ª
~�uSZ}X¤Z}\`�bZ}^��G_b\=X��9�����µ�G\`_bX�u`wyZ[�yZ]Z}z¬Z}\2zy\`~�ay�]~�zy��Z7\=Z]zy\=Z]^=Z]a5uxZ}�¼~�a+cDÁ{��d�i5jâ»
uxwy��uY_9�Uzy\=Z]^`Z}\=|A~�a{�������?uxwyZ�~�a?|��9\=~¦�9a5u$~�a{�G_9\`X¤��ux~�_baSu`w1��uÆu`wyZ�zy\=Z]~�a5u`Z]\=|9Z]a5ux~�_ba
�y~�^=ux\=~�¡y��ux~�_9av�g�9a¯zy\=_;|A~��yZ9�

Þ�wyZoux\`�9ay^e�G_b\`X¤��ux~�_ba[_9��cÀÁ{��d�i5j£�g�9avZ]�9^`~����[¡UZoZ4�AuxZ}ay�yZ}�¯u`_7X¤_9\`Z©Z}�¦�9¡U_��
\x�LuxZ¥~�a5uxZ}\=|bZ}a5ux~�_9ay^�~�a���wy~���wH^`Z4|bZ}\x�9�A|9��\`~¦��¡y��Z}^$��\`Z�X¤�9ay~�zy�y����uxZ}�S^=~�X2�{��u���ayZ4�
_b�y^=���9��è1_b\°Z��y��X¤zy��Z9ª;~��A��Z��}_bay^`~��yZ]\°u`wyZ£�]_bX[z¬_9�yay��~�a5uxZ}\=|9Z]a5ux~�_baêsë�c��È!]�;j
��wyZ}\`Zg�,~�^���^=�y¡y^=Z}u�_9�/|��9\=~¦�9¡{��Z]^}ª5uxwyZ}a'cDZ]��w{_b~�ay��cedb�ÂÁo�bj=jY��Zo^=wy_b�y�����yZ]��Z}u`Z
�G\`_9X u`wyZ�zy\=_��{�y�}uH_9��cÀÁ{� ìbj��9���Y�D�9�4ux_b\=^·�¤c  >º � ¼w½ º j��]_b\=\`Z]^=z¬_9ay�y~�a{�«ux_«|��9\=~���9¡y��Z]^�~�ap�Í�9ay�¯_b¡{ux�9~�avuxw{ZSX[_b\=ZP�bZ]ayZ}\x�9�/u`\`�ya{�g��u`Z]�¯�D�9�}u`_b\`~�äg��u`~�_ba
�¤c  ���	À0À	À0�  >ä �-��;j�! hij ik åº�« Ï © �¬� �¤c  >º � ¼w½ º j��G_9\  ���	À	À	Ài�  >ä �]_9ay^`~�^=uxZ}a5u ��~�uxw}���

i _�uxwyZ}\=��~�^=Z;À cÀÁ{��dgÃ?j
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|��9\`~��9¡y��Z]^$u`_o�]_9ay^=ux�9a5ux^]�Ysta{^=uxZ]�9�/ªb��Z�X��g�S�]_9ay^`~��yZ]\Y�oX[_b\=Z��bZ}ayZ]\`�9�{X[_��{~�®{�
�g�Lux~�_9a¤_9�¬uxwyZ �g�9�{^x�9�±X[_��yZ}�y��wyZ]\=Z]¡5�¤^`_bX[Z X[Z]��wy�9ay~�^=X¤^��9\=Z�ßx0>=UC�>A@�0`T9�Æè1_b\
Z4�{�9X[zy��Z9ª±~�����Z�\`Z}zy�¦�9�}ZPuxwyZSX¤Z}��w1�9ay~�^`X�u`w1��u �yZ}u`Z]\`X[~�a{Z]^�uxwyZ�|��9���yZ�_9�$ø º¡5�¯�9ay_�uxwyZ}\rZ}¢?�1��ux~�_ba/ªy_9ayZPuxw1��ur~�a?|9_b��|9Z]^�zUZ]\`wy�9zy^r�7ayZ}�þ^=Z}uj�gf?®º _9�$|��9\=~���9¡y��Z]^}ª9uxwyZ}a7uxwyZ�\=Z]^=�y��ux�9a5uY�y~�^eux\=~�¡y�{u`~�_baS��_9�y���2_9¡{u��9~�a2¡5�2\=Z]zy���9�]~�ay� u`wyZ��D�9�4�
ux_9\e�¤c  >º � ¼w½ º j/��~�uxw�uxwyZ¥�]_9ay�y~�u`~�_bay�9�9zy\=_b¡1�9¡{~���~�ut�O� ® c  >º � ¼w½ ®º j°~�a{�y�y�]Z}��¡5��uxw{ZayZ4�þZ]¢?�1��u`~�_ba���Þ�wyZ�X¤_A�y~�®1Z]�H³=_b~�a?u��{~�^=u`\`~�¡y�{ux~�_ba���_b�y���¯uxw{Z]a«¡UZS�b~�|9Z]aµ¡?�� ® c  ���	À0À	Ài�  >ä j�!Ì�¤c  ���0À	À	À0�  >ä jk� ® c  >º � ¼w½ ®º jF¯;�¤c  >º � ¼w½ º j�À
���s,/°�%'�e±)+��²X³^�b��1´µ(�(�#
�������I��+
Þ�_P~������y^=u`\x��u`Z¥u`wyZ]^=Z�_bz¬Z}\x��u`~�_ba{^]ªb��Z}uÆ�{^Y�]_bay^=~��yZ}\£�9a7Z4�{�9X[zy��Z�~�a5|b_9��|A~�ay�©zy\`_��
�]Z}^`^£�]_9a?u`\`_b�ÀÛ?�9a1�9��_b�b_b�{^Y�9zyzy��~��]��ux~�_bay^�~�a2uxw{Z��9\`Z]�9^Y_9�¬wyZg�9��uxw7X¤�9a1�9�9Z]X[Z]a5ugª
Z]�}_bay_bX[~�� z¬_9��~��4�FX���´A~�ay�yª?zy\=_��y�{�}u�X¤�9\`´�Z}u`~�ay�yªA_b\�\`_b¡U_9u�X[_9u`~�_ba[zy�¦��ayay~�a{�
^`w{_b�y�����G_b����_��	~�a��¯^=ux\`�9~��9w?u=�G_b\=���9\=�����g�b� �°Z}u�uxwyZ7|��9\=~¦�9¡y��ZFú·¶7^=u���ay�'�G_9\
uxw{Zµ^eu���u`Zv_9�©�¸zy\`_A�y�y�4ux~�_9a¼z{\`_A�]Z]^=^[��u7ux~�X¤Z:¸¹¶9ª��9ay�¾��Z4u2ø:¶v^=u���ay�¼�G_9\7�
^`Z4uF_9��|��9\`~��9¡y��Z]^vcD��u2u`~�X[ZT¸¹¶�j�uxw1��u2~�^H�{^`Z]��u`_æ�]_ba5ux\=_b��u`w1��u7zy\=_��}Z]^=^µcD^`Z}Z
è�~��b�y\`Z�Á{� Ábj4��è1_b\7Z��y��X¤zy��Z9ª�ú·¶v�]_b�y����^=ux�9ay�¾�G_b\7^`�y��wÍX¤Z]�9^`�{\`Z]X[Z]a5u`^¤��^

Y OUTCOME

XnXk1X -1kX

Zk ZnZ1 k-1Z STATES

CONTROLS

è�~��b�y\`Z2Á{� Á�ÿO²©�Aa1�9X[~��2�]�9�y^x���Y�y~¦�9�9\x�9X�~������y^eux\x�Lux~�a{�¤ut�Azy~��]�9�Æ�yZ}z¬Z}ay�yZ}ay�]~�Z]^
�9X[_bay�SuxwyZo�}_ba5ux\=_b�U|��9\=~¦�9¡{��Z]^£ø ���	À	À	Ài�`ø ä ª�uxw{Zo^=ux��uxZr|9��\`~¦��¡y��Z}^�ú����	À	À	À���ú ä ª�9ay�¯uxw{ZS_9�{ux�}_bX¤Zo|��9\=~¦�9¡{��ZPù _9�Æ�7^`Z]¢?�yZ}a5ux~¦����z{\`_A�]Z]^=^]�
uxZ}X¤zUZ]\`��ux�{\`Z���ay�2zy\=Z]^`^=�y\`Z���u�|��9\=~�_b�y^���_A�g�Lux~�_9aS~�a�u`wyZ�zy���9a5ugª9�9ay�Hø:¶¥�]_b�y���
^=ux�9ay�«�G_9\ uxw{ZH\x�LuxZ2�Lu©��wy~���w«|��9\`~�_b�y^r��wyZ]X[~��]�9��^©�9\`Z�z¬Z}\`X[~�u`u`Z]�¯ux_Ñ�y_;�	~�a
^=u`\x��u`Z]�b~��o�]_9ay�y�y~�ux^]�Y½ ^`^=�yX¤Zou`w1��u��1�Lu��2�9\=ZP�5��u`wyZ]\=Z]�v��wy~���Z u`wyZPzy\`_A�]Z}^`^�~�^
�]_9a?u`\`_b����Z}��¡5���S^=u`\x��u`Z]�9�£�M~�a[��wy~���w�Z]�9��w�ø:¶©~�^��yZ4uxZ}\`X[~�ayZ}��¡5�¸cG~QjYX¤_9ay~��
ux_9\`~�a{�Su`wy\`Z}Zozy\`Z4|A~�_b�y^¥|��9\`~��9¡y��Z}^ cGø:¶*º>����ú0¶Lªy�9a{�vú·¶*º>�=j4ª��9ay�æcD~�~¦j���wy_A_b^`~�ay�
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ø:¶1!  ¶���~�u`w¤zy\=_b¡1�9¡{~���~�ut�·�¤c  ¶s�  ¶*º>�:�:/ ¶;�:/ ¶Qº>�=j4�ÆÞ�w{Z zUZ]\e�G_b\`X¤�9ay�}Zr_�����~�^X[_bay~�u`_b\`Z}�«��ay�¸^`�{X¤X¤�9\`~�ä]Z}�«~�aµuxwyZS�G_b\`X�_��¥�P³=_b~�a?u zy\=_b¡1�9¡y~���~�ut���G�yay�4ux~�_ba�¤c����:/5�:�:/	�0�	À	À	Ài�:/ ä �  ���  �	�	À	À0À0�  >ä j4ª?��wyZ]\=ZPù�~�^��9a�_b��ux�]_9X¤Z�|��9\`~��9¡y��Z�cGZ9�ý�y��ªuxw{Zo¢?�1�9��~�ut�F_9�°uxw{Z ®1a1���¬zy\=_��{�y�}u�j4�£è�~�a1�9�����bª5��Z}u��{^��9^=^`�yX[ZFcG�G_9\�^`~�X¤z{��~��}~�ut�{j
uxwy��uFuxwyZµ^=ux��uxZ«ú0¶¯_9� uxwyZµzy\=_��}Z]^`^¤�yZ]zUZ]a{�y^�_ba{����_ba¼uxwyZµzy\=Z}|A~�_b�{^¤^eu���u`Z
ú·¶*º>���9ay�v_bavu`wyZPzy\`Z4|A~�_b�y^��}_ba5ux\=_b�¬ø:¶*º>���Æå�Zo��~�^=wvux_7Z}|��9���1��u`Z©uxwyZ©X¤Z}\`~�u
_9��\`Z]z{�¦�9�}~�ay�^�'��~�uxw¤�PayZ}�Ý^eux\`��uxZ}�9�bª[� ® ª?~�a7��wy~���w[ø:¶�~�^£��wy_b^=Z]av�9�}�]_b\=�y~�a{�
ux_[�FayZ}�×�]_ba{�y~�u`~�_ba1����zy\=_b¡1�9¡y~���~�ut�¸� ® c  ¶��  ¶*º>���:/ ¶;��/ ¶*º>�=j4�ã��9^=Z]��_baæ_b�y\ zy\`Z4|A~�_b�y^���a1�9���A^=~�^7cGZ]¢?�1��u`~�_ba�cÀÁ{��dgÃ?j=j4ª¬u`wyZ2zUZ]\e�G_b\`X¤�9ay�}Z� ® c��{j�_9��uxwyZ�ayZ4�þ^=u`\x��u`Z]�9��� ® ��~�����¡UZ��b_�|bZ]\=ayZ]�¨¡5�vuxwyZ��y~�^=ux\=~�¡y��ux~�_9a

� ® c-�^�:/5���:/	�2�	À	À0Ài�:/ ä �  ���  �0�	À	À	Ài�  >ä j cÀÁ{��d;ìbj
! � ® c����</5���:/	�2�	À	À	À��:/ ä �  ���  �2�	À0À	Ài�  >ä j6 � ¶ � ® c4/ ¶�� / ¶*º>���  ¶Qº>�=j � ¶ � ® c  ¶��  ¶Qº>���:/ ¶;��/ ¶*º>�=j�À

ã�Z]�]�9�y^=Z�uxwyZ[®1\`^euHut��_«uxZ}\`X[^H\=Z]X¤�9~�a'~�a5|��9\`~��9a5u��9ay��u`wyZ¤u`wy~�\=�M_ba{Z¤~�^
´?ay_���a/ª1��ZSw1�g|bZ

� ® c-�yjç! #$ &>»½¼½¼½¼ » $¿¾ » 7 &�»½¼½¼½¼ » 7 ¾V� ® c����:/5���:/	�2�	À	À	À��:/ ä �  ���  �2�	À0À	Ài�  >ä j
! #$ &>»½¼½¼½¼ » $¿¾ » 7 &�»½¼½¼½¼ » 7 ¾V�¤c����</5���:/	�	�	À	À0À0�:/ ä �  ���  �	�0À	À	À0�  >ä j

6 å ¶ �¤c4/ ¶s�</ ¶*º>�:�  ¶*º>�=j>å ¶ � ® c  ¶��  ¶*º>���:/ ¶5�:/ ¶*º>�=j�ÀµcÀÁ{��d�h5j
sta�uxw{Z ^=z¬Z}�]~¦���U�]�9^`Zr��wyZ]\=ZX� ® ~�^��{Z}uxZ}\`X[~�ay~�^=u`~����9ay�[ux~�X¤Z��t~�a5|��9\=~¦�9a5ugªLø:¶

¡UZ]�]_9X¤Z}^ �2�G�ya{�}ux~�_ba¯_9��øT¶Qº>���oú·¶Lª±�9ay�¨ú0¶Qº>��ÿ
 ¶j!ÁÀ/c  ¶*º>���:/ ¶_�:/ ¶*º>�ej�À

Þ�wyZ}a¨uxw{ZS^=�yX[X���u`~�_ba�_;|9Z]\  ���	À	À	Ài�  >ä �]�9a¨¡UZ�z¬Z}\=�G_b\=X¤Z}�/ª{�A~�Z}���y~�ay�
� ® c��{jç! #$ &>»½¼½¼½¼ » $ ¾ �¤c����</5���:/	�	�	À0À	À0�:/ ä �FÀs���FÀ5�0�	À0À	À0�FÀ ä j

6 å ¶ ��c�/ ¶�� / ¶*º>���FÀÂ¶*º>�ej�� cÀÁ{��dG�bj
��wyZ}\`ZgÀ3¶P~�^��yZ}®1a{Z]�«\=Z]�}�y\`^=~�|bZ}���¯��^À���!ÃÀ�c4/5�ej��9ay��À3¶1!ÁÀ/cÄÀ3¶Qº>�:�:/ ¶5�:/ ¶*º>�=j�À
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sta¤u`wyZ ^=z¬Z}�]~��9�1�g�9^=Z _��°��^=ux\`��uxZ}�9�7ø ® �]_bX[z¬_9^`Z]�[_9��Z]��Z}X¤Z}a5u��9\e�F�9�}u`~�_ba{^êsë{cQø:¶Ñ!  ¶gj4ª$u`wyZ¤�G�{ay�}u`~�_baÅÀæ�yZ]�9Z]ayZ}\x��u`Z]^2~�a?u`_¸�µ�]_bay^eu��9a5u]ª  ¶9ª��9ay�M��Z_b¡{ux�9~�a

� ® c-�yjç! �¤c������ ����� �2�	À	À0Ài��� >ä j! #$'& »½¼½» $ ¾ ��c-�.� /5�:�:/	�2�0À	À	À��:/ ä �  ���  �2�	À	À	À��  >ä j>å ¶ �¤c4/ ¶s�</ ¶*º>�:�  ¶*º>�=j
cÀÁ{��d�f5j

��wy~���w¨�]�9a«����^`_F¡UZP_b¡{ux�9~�ayZ}�v�G\`_bX cDÁ{��dgÃ?j4�
Þ�wyZ+zy���9ayay~�ay�×z{\`_b¡y��Z]X ~������y^eux\`��uxZ}�*¡5�	uxwy~�^�Z��y��X¤zy��Zã~�^'ut�Azy~��g�9�[_9�

§«�9\=´9_�|µ�yZ]�}~�^=~�_baµzy\`_A�]Z}^`^=Z]^7cÀ§�²O´Y^�jSc4³r_;���9\=�Md�÷bh9i{Ûw²oZg�9a«�9ay�¯åMZ}����X��9a
d�÷b÷�dbÛ�ã�Z}\=u`^`Z]´L�9^$�9ay��Þ�^`~�ux^`~�´?��~�^�d�÷b÷bh5j�ªL��w{Z]\`Z£uxw{Z¥ux�9\`�bZ4u�_9�1�9ay�9���A^`~�^°~�^°®1ay�A�
~�a{��uxwyZ7¡UZ]^eu�a{Z4�AuS�9�}u`~�_baÄêsë�cGø:¶è!  ¶gj4ª°�b~�|bZ}a�u`wyZ7�]�{\`\`Z}a5u�^eu���u`Z¤ú0¶7��ay�z1�9^eu �9�}u`~�_bay^}�Ysta¨§�²O´Y^]ªy��ZH�9\=ZPay_b\=X��9�����[�b~�|bZ]a¯uxw{Zoux\x��ay^`~�ux~�_9a��G�yay�}u`~�_ba{^�¤c4/ ¶9Æ^�2� / ¶5��� ¶�j©�9a{�¸uxwyZ2�}_b^=uP�G�{ay�}u`~�_ba«u`_v¡¬ZHX¤~�ay~�X[~�ä}Z]�/�rstaæuxwyZ2z{\`_b¡y��Z]X��Z«w1�g|bZ7³=�y^=u��9a1�����Aä]Z}�/ª�ayZ}~�uxw{Z]\F�G�yay�}u`~�_ba¼~�^F�b~�|bZ}a/Û ~�ay^=u`Zg�9��ª�uxw{Z}�¼X2�y^eu
¡UZæ��Zg��\`ayZ}�+�G\`_bX �1��ux�,�5��uxw{Z]\`Z}�Ý�yay�yZ}\¯z1�9^=u�cDzy\=Z]^`�{X��9¡{���Í^`�y¡U_bz{u`~�X¤�9�Qj
^=u`\x��u`Z]�b~�Z]^}�¨è1_b\eux�yay��uxZ}���bª�¡UZ]�g���y^`Z��9���Y|��9\`~��9¡y��Z]^�~�a�uxwyZ¤X¤_A�yZ}�Æ��Z}\`Z�X[Zg�L�
^`�{\`Z]��ªy¡¬_�uxw��G�yay�4ux~�_bay^���Z]\=ZP~��yZ}a?u`~�®±��¡y��Z©�9ay�v�]_9�y����¡UZoZ}^=ux~�X��LuxZ]�v�{~�\`Z}�}u`���
�G\`_9X�uxw{ZS�}_b\`\=Z]^=z¬_ba{�y~�ay�[�]_9ay�y~�u`~�_bay�9��zy\=_b¡1�9¡{~���~�ux~�Z]^���^��G_b����_;��^}ÿ

��c�/ ¶9Æ^�2� / ¶5��� ¶gj�!��¤c4/ ¶9Æ^�2� / ¶5�  ¶�j4Û��c-�.� /5�:�:/	�0�	À	À	Ài�:/ ä ��� ����� �	�	À	À0À0��� >ä j�!��¤c����</5�:��/	�2�	À	À	Ài�:/ ä �  ���  �2�	À	À0À0�  >ä j�À
sta · wy�9z{uxZ}\$Ã�cÀ¿�Z]�4ux~�_9a�Ãy�ýÃ?j���Z¥��~����b�yZ]�9�5��~�u`w�z1��\=ux~��9�����r_b¡y^`Z}\=|��9¡y��Z�§¨�9\`´�_;|
�yZ}�]~�^=~�_ba'zy\=_��}Z]^`^=Z]^¯c�´¥²S§â²O´£^xj4ª���wyZ]\=Z�^`_9X¤ZF^=ux��uxZ}^7ú·¶[�9\`ZF�yay_9¡y^`Z}\=|bZ}�/Û
��Z]�9\`a{~�ay�ruxwyZ�u`\x�9ay^=~�u`~�_baH�9ay�F�]_b^euÆ�G�yay�4ux~�_bay^Æ~�a2uxwy_b^=Z�zy\=_b¡y��Z}X¤^$��~����A\`Z}¢?�y~�\=Z
�7X¤_9\`ZP~�a5u`\`~��]��uxZPX[Z}u`wy_A�µ_���~��yZ]a5ux~�®1�g�Lux~�_9a/�
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~�^P|��9��~��æ��Z}\`Z�ay�9X¤Z}�¶àe�]_bay�{~�ux~�_ba1�9�����¨~��ba{_b\x�9¡{��Z7�b~�|bZ]a,újá«~�aMê�_b^=Z]a?¡1�9�yX
�9ay�¾ê��y¡y~�aÜcedg÷bfbÁ5j��æêrZ}�y�y�}~�ay�¸~��bay_b\`�9¡y~���~�ut�¸�]_bay�{~�ux~�_bay^�ux_¸u`wyZ��b\`�9zywy~��g�9�
�]\=~�u`Z]\`~�_ba¼_9�(²oZ}®yay~�u`~�_baÍÁ{�ÂÁ{��d«\`Z]z{�¦�9�}Z]^�³=�{�y�bX[Z]a5ux^��9¡¬_9�{u��}_b�ya5uxZ}\=�D�9�4ux�1���
�yZ}z¬Z}ay�yZ]a{�]~�Z}^S��~�uxw¤³=�y�{�bX¤Z}a5ux^��9¡U_b�{uou`wyZ7^=u`\`�y�4ux�y\=ZF_9�¥�g�9�y^`�9�Æzy\=_��}Z]^=^`Z]^}ª
�9^�\`Z]z{\`Z]^=Z]a5uxZ}�¾~�a�uxwyZ¤�y~¦�9�9\x�9Xµ��Þ�wyZ��9\x�9zyw{~��g���Y�]\`~�uxZ}\`~�_9a��]�9a,¡UZ¤uxZ}^=u`Z]�
¡5�M^e�A^=uxZ}X��Lux~��¤zy\`_A�]Z}�y�y\=Z]^Hu`w1��u7��\`Z���zyzy��~��g�9¡{��Z7ux_¨�y~¦�9�9\x�9X[^�_����9a5�M^=~�ä}Z
�9ay�«^`w1�9zUZ9�rÞ�wyZ��]\`~�uxZ}\`~�_9a«�9��^`_¤Z]a1�9¡{��Z]^ruxwyZH�9a1�9���A^=urux_�^=Zg�9\=��w¸�G_b\ �9a¸_bz��
ux~�X����¥^=Z}uF_9�r�}_;|��9\=~¦��u`Z�»Ýa1�9X[Z]���9ªÆ�¸^=Z}u[ú�u`w1��u7X[~�ay~�X¤~�ä]Z}^�X[Zg�9^=�y\`Z}X¤Z}a5u
�]_9^=uF_b\7^`�9X¤z{��~�a{�«|��9\`~��9¡y~���~�ut�¼cGÞ�~¦�9a¾Z4u[�9�J��d�÷b÷bf5j���Þ�w{Zµ�{^`Z¯_9�©�¸^`~�X[~����9\
�b\`�9zywy~��g�9���]\=~�uxZ}\`~�_ba«�G_b\o~��yZ]a5u`~��Q�A~�ay��z1��uxwæ�}_�Z4¶[�]~�Z}a5ux^P~�aæ��~�ayZ]�9\r^=ux\=�y�}u`�y\x���
Z]¢?�1�Lux~�_9ay^©~�^r�{Z]X[_bay^=u`\x��u`Z]�¸~�a · w1��z{uxZ}\Pì���½ zyzy��~��g��u`~�_ba{^�u`_¤Z}zy~��{Z]X[~�_b��_b���
~��]�9��\`Z]^=Zg�9\=��w'�9\`Z��b~�|9Z]aæ~�aÇ��\=Z]Z}ay�¦�9a{�¸Z}u����J�$ced�÷9÷b÷b�5j�ªU��wyZ}\`Z2u`wyZ2^`Z4uSú*~�^
�g������Z}�©à=^`��¶¤�}~�Z}a?u ^`Z4u�áF�G_b\��]_9a?u`\`_b�°_����}_ba{�G_b�ya{�y~�ay�{�
³^�b�d��¡r��¡ ��� 2���I2� ���������
Þ�wyZFzy\=_�_9��_b\=~��b~�a1�9�����¯_9¬Z]\`Z}��~�aÓ´$Zg��\`�rcedg÷b÷bÁ9¡±j����9^S¡1�9^=Z]�'_ba�uxwyZF_b¡y^=Z]\O�
|���ux~�_ba¸uxwy��ugª/��wyZ}a�ú ¡y��_���´?^��9���Æ¡1�9��´b�t�{_�_b\Pzy��uxwy^P�G\=_bX&ø ux_¯ù¤ª°^`Z}u=ux~�ay�
cGø !  j�_b\��}_bay�y~�ux~�_bay~�a{�2_bavøç!  w1��^�u`wyZ�^x�9X[ZPZ}¬Z]�4ur_baµù��YÞ�wy~�^��]�9a¡UZ]^=u�¡UZ¤^=Z]Z]a'�G\`_bX&uxwyZ¤�9�y�bX[Z]a5u`Z]�M�{~¦�9�b\`�9X ± = _9��è�~��b�y\=ZFÁ{� � ª�u`_µ��w{~���wuxw{Zo~�a5uxZ}\=|9Z]a5ux~�_ba¯�9\`�}^ÜZ.Ï c ø���Z]\`Z����y�yZ]���¥sâ�$�9���±¡1�9��´b�t�y_A_b\�zy��uxwy^��G\`_bX
ø ux_Fù"��\`ZP¡y��_���´�Z]�/ª{u`wyZ]aµ�9����z1�Luxwy^��G\=_bX Z�Ï+ux_Fù XH�y^=u��9_2uxwy\=_b�y�bwvuxw{Z
��wy~����y\=Z]a«_��Æø�ª¬�9ay�«u`wy_b^`ZS��_9�y���¸¡UZH¡{��_A��´9Z]�«~�����Z2�}_bay�y~�ux~�_9a¨_ba¨ø���Þ�wyZ



d � hyÄÆÅ ÇoÈ©É$Ê£ËÍÌAÎ«Ä�Ç[Ï�Ð�Ç©Ñ�ÒoÓtÇSÔrË�ÇPÕ«ÐPÇ©Ö©Ò×É$Å©Ê¨ÓOÒPÊ¥Ö7É�ÓOØ�Ó4Ä�Ç©É�Ó4Ù�Ö!Ù�Ø�Ä�Ç[Ï$Ð�ÇoÑ�Ê
~�X[zy��~��g�Lux~�_9a¤~�^�u`w1��urù"~�^�~�ay�yZ}z¬Z}ay�yZ]a5u _9�ÕZ.ÏÜ�b~�|bZ]avø�ª

�¤c����  �9Z�Ï©!�êsë�c  j`j�! ��c-�.�  �9Z.Ï©!Ü~��y��Zgj�! ��c-�.�  j�� cÀÁ{� � i5j
��wy~���w�X¤Z]�9ay^¥uxw1��u�uxwyZ _b¡y^=Z]\=|���u`~�_ba[øç!  �g�9a{ay_9u�¡UZ©�{~�^=u`~�ay�9�y~�^=wyZ]�[�G\`_bXuxw{ZS~�a5uxZ]\e|bZ}a?u`~�_ba}Z.Ï¢!�ê�ë�c  j��è1_b\`X¤�9�����bª5��ZP�g�9a¯zy\=_;|9Zouxwy~�^�_b¡y^=Z]\e|9�Lux~�_9av¡?�¤��\`~�ux~�a{�·��c-�.�4� j�~�a�uxZ}\`X[^_9��uxw{Z��9�y�bX[Z]a5uxZ}�vzy\`_9¡1�9¡y~���~�ut�F�G�ya{�}ux~�_ba � = ~�a¯���]�]_9\`�1�9a{�]Zo��~�u`w'cÀÁ{�Â÷5j���ay��]_9ay�y~�u`~�_ba{~�ay�2_9a¸ú×ux_F_b¡�u��9~�a

��c-�.�4� j�!�� = c-�.� Z 7 j"! #�$Õ� = c-�.� /��9Z 7 j3� = c�/^�½Z 7 j
! # $ � = c-�.� /��  �9Z 7 jk� = c4/^� Z 7 j�À cÀÁ{� � d;j

Þ�wyZ7���y�y~�u`~�_ba¨_9�  ux_¤uxwyZ��¦�9^euoZ4��zy\=Z]^=^`~�_9aæ~�^©��~��}Z]ay^=Z]�¸¡5�µuxwyZ2~�X¤z{��~��]��ux~�_baZ 7 � ø !  �HÞ�_µZ}��~�X¤~�a1��uxZ
Z 7 �G\=_bX&u`wyZ2ut��_¯uxZ}\`X[^P_baæuxwyZ7\=~��bw5ue�tw1�9a{�
^`~��yZ7_9�ocÀÁ{� � d;j�ª/��ZF~�a?|9_b´9ZFuxw{ZFut��_µ�]_bay�{~�ux~�_bay^o_���²oZ4®1ay~�u`~�_ba�Á�� Á{��db�F¿A~�ay�}ZZ 7 �}_bay^`~�^=u`^v_9�S\`_A_9uvay_A�yZ]^���~�uxwÜ��wy~����y\=Z]aÝ\`Z}^=u`\`~��4uxZ}�Üu`_,ø�ªr~�uvX2�{^=u¯¡UZ
~�a{�yZ]zUZ]ay�{Z]a5u©_��Y�9���/ay_bay�{Z]^`�}Z]ay�y�9a5ux^o_9�$ø�ª1~�a{�]���{�y~�ay�[úS��Þ�w?�y^}ª¬�}_bay�y~�ux~�_9a
cD~¦j¥�A~�Z}���y^ � = c4/^� Z 7 j�!Ì� = c4/5jz!��¤c4/5j�À
sta5|b_b´?~�ay�©ay_��,u`wyZ¥¡1�9��´b�t�y_A_b\��]_9ay�y~�u`~�_ba¤cG~�~Qj�ª�ux_b�bZ4uxwyZ}\°��~�uxw�cÀÁ�� � ibj4ªLz¬Z}\`X[~�ux^
�y^�ux_FZ}��~�X[~�ay��uxZ/Z 7 �G\`_bX�cÀÁ{� � d;j�ª{uxw?�y^rzy\`_�|A~�a{�«cDÁ{��d�÷5j4� �
�m�g�m��� ñ  [§��[�>¥��®2õÂö�¥1¥z�ÞvÈ�w°�®�§��w°k¥�
· _bay�{~�ux~�_ba[cD~¦j�_9��²oZ}®1ay~�ux~�_ba�Á{�ÂÁ{��d£\=Zi�1Z}�}ux^�uxw{Z¥z{\`Z}|��9~���~�ay��zy\x���}ux~��]ZÆu`w1��uõàeuxw{Z
�]_9ay�]_bX[~�ux�9a5uY_b¡y^=Z]\e|9�Lux~�_9ay^£^`wy_b�{���F¡¬Z�¢?�y~�uxZ��ya1�L�Z}�}uxZ}�¤¡5�2u`wyZ�ux\=Zg��u`X¤Z}a?uZá
c · _g�Fdg÷5ì9f{ª�z/�]Ã5f5j4��Þ�wy~�^°^`Z}�}ux~�_ba��yZ]X[_bay^eux\`��uxZ}^�w{_;���]_9ay�]_bX[~�ux�9a5ux^/u`w1��u¥>9ßx0
��¬Z]�4uxZ]�H¡?�Suxw{Z�ux\=Zg��u`X¤Z}a5uÆ�g��a2¡¬Z¥�y^=Z]�2ux_r�D�9�]~���~�u���u`ZY�g�9�y^`�9�{~�a{�GZ]\=Z]ay�}Z9�$Þ�wyZ
Z]X[Z]\=�b~�a{� �}\`~�u`Z]\=~�_ba/ªLa1�9X[Z]��uxwyZ¥�G\`_ba5u=�â�y_A_b\��]\`~�uxZ}\`~�_9a�~�a´$Z]�9\`��cedg÷b÷5ì9�5j�ªL��~����
�]_9ay^=u`~�ux��uxZ�u`wyZS^`Z]�}_bay�æ¡y�{~����{~�ay�F¡y��_���´v_9��uxwyZ��bZ]ayZ}\x�9��uxZ}^=u �G_b\�~��yZ}a?u`~��Q�A~�a{�
�g���y^x�9�°Z4�Z}�}u`^2cÀ¿�Z]�4ux~�_9a¨Á��ÂÃ?j��

· _bay^=~��yZ}\�uxwyZæ�y~��9�b\`�9X ~�aÜè�~��9�y\`Z«Á{� ìAªr��wy~���wÜ\`Z]z{\`Z]^=Z]a5ux^µuxwyZæX[_A�yZ]�
_9�,è�~��b�{\`Z�Á{�ýÃ ��w{Z]a&u`wyZ�|9��\`~¦��¡y��Z}^+ø��:�	À	À	Ài�`ø ÷ �9\=Z��yay_b¡y^=Z]\e|bZ]� ��ay�Þ�ø º �`ø��	�=ø�		ß¸�9\`Zv\=Z]�¦��¡¬Z}��Z]�ÃÞ�ø���új��ù·ß?ª�\=Z]^=z¬Z}�}ux~�|bZ}���b�¼½©��uxwy_9�y�bwÍú��y_�Z}^
ay_9u¤^x�Lux~�^e�Q�¼�9a5�¾_9�ou`wyZ¨¡y�9��´b�t�y_A_b\[�]_bay�{~�ux~�_bay^}ª�X[Zg�9^=�y\`Z}X¤Z}a?u`^¤_��Sú��]�9a



ÌAÎ ÌAÎºÄ�Ù�Ö7É$ËPÙ�Ñ�Ñ°ÓOÖHÔ"Ä�Ù�Ö Ø¥Ù[Ï�Ö©ÒoÓOÖHÔÞí�ÓtÇPÐ d � �
ayZ4|bZ]\euxwyZ}��Z}^`^¥Z]a1�9¡{��Z��]_9ay^`~�^=uxZ}a5u�Z}^=u`~�X¤��ux~�_baH_9�^�¤c������ j���Þ�wy~�^Æ��~����{¡UZ�^`wy_���a¡5��\=Z]�y�y�}~�ay��uxwyZoZ���zy\`Z}^`^`~�_bav�G_b\��¤c������ j£ux_2�G_9\`X2�y���9^£uxw1��u��9\`Z©�]_bX[zy�{ux�9¡y��Z�G\`_9X�uxw{ZS_9¡y^`Z}\=|bZ}�¸�y~�^=ux\=~�¡y��ux~�_9a��G�yay�}u`~�_ba¬�¤c  �����:/5j��

X Z Y

U (Unobserved)

è�~��b�y\`Z�Á{� ì�ÿ�½ã�y~��9�b\`�9Xº\`Z}zy\`Z}^`Z}a?u`~�ay�ou`wyZ��G\=_ba5u=�â�y_�_9\��}\`~�uxZ]\=~�_ba��$½¼ut��_��â^=u`Z]z
�9�L³=�{^=uxX[Z]a5u��G_b\rú×�A~�Z}���y^r�7�]_ba{^`~�^euxZ}a?u Z]^eux~�X���u`Zo_9�Â��c-�.�4� j4�

Þ�wyZ�³=_9~�a5u��y~�^eux\=~�¡y�{u`~�_baS�9^=^`_A�]~���uxZ}�S��~�uxw�è�~��b�{\`Z¥Á{� ì��]�9aH¡UZ£�yZ]�}_bX¤zU_b^=Z]�
cDZ}¢?�1��ux~�_ba�cÀÁ{� ìbj=j�~�a5ux_

��c  �����:/���Ô¬j�!Ì�¤c�Ô¬jk��c  � Ô¬j3�¤c4/^�  j3�¤c����</��ZÔ�j�À cÀÁ{� ��� j
è1\`_bX cDÁ{��d�i5j4ª1u`wyZH~�a?u`Z]\e|bZ]a5u`~�_ba�ê�ë�c  j�\`Z}X¤_�|9Z]^©u`wyZ��D�9�4ux_b\j�¤c  � Ô¬j��9ay�¨~�a���y�y�}Z]^�uxwyZ�zU_b^=u`~�a5uxZ}\=|9Z]a5ux~�_ba¨�{~�^=u`\`~�¡y�{ux~�_ba

�¤c����:/���Ô���� j�!��¤c����</���Ô¬jk��c�/^�  jk��c-Ô�j�À cÀÁ{� � Á5j
¿��yX[X[~�ay�7_�|bZ}\1/¤�9a{�âÔµuxwyZ}a¨�b~�|bZ}^

��c-�.�4� j�!¶#:$Õ�¤c4/^�  j># � �¤c����</��ZÔ�jk��c-Ô¬j�À cÀÁ{� � Ã?j
staµ_b\`�yZ}\�ux_[Z]��~�X¤~�a1��u`ZõÔ«�G\=_bX�u`wyZ�\}�Âw��Â^}�U_���cDÁ{� � Ã?j4ªy��Z��{^`Z�uxwyZPut��_��]_9ay�y~��
ux~�_ba1�9�¬~�ay�{Z]zUZ]ay�yZ}ay�]ZH�9^`^=�yX[z{ux~�_bay^�Z]a{�]_A�yZ]�¨~�avuxwyZ��b\`�9zyw¯_9��è�~��9�y\`Z�Á{� ì�ÿ

��c-Ô��</��  jç! ��c-Ô��  j�� cÀÁ{� � ìbj
��c-�.�  �:/���Ô¬j ! ��c-�.� /���Ô¬j�À cÀÁ{� � h5j

Þ�wy~�^��A~�Z]���{^�uxwyZ�Z]¢?�1����~�u`~�Z}^
#
�
��c-�.� /���Ô¬j3�¤c�Ô¬j ! # 7 #

�
�¤c����</��ZÔ�jk��c-Ô��  j3�¤c  j

! # 7 #
�
�¤c����  �:/���Ô¬j3�¤c�Ô��  �:/bj3�¤c  j

! # 7 �¤c����  ��/5j3�¤c  j cÀÁ{� � �bj



d � fyÄÆÅ ÇoÈ©É$Ê£ËÍÌAÎ«Ä�Ç[Ï�Ð�Ç©Ñ�ÒoÓtÇSÔrË�ÇPÕ«ÐPÇ©Ö©Ò×É$Å©Ê¨ÓOÒPÊ¥Ö7É�ÓOØ�Ó4Ä�Ç©É�Ó4Ù�Ö!Ù�Ø�Ä�Ç[Ï$Ð�ÇoÑ�Ê
�9ay�¾������_���^SuxwyZv\=Z]�y�y�4ux~�_ba�_9�HcÀÁ{� � Ã?jPux_��«�G_b\=X ~�a5|b_b��|A~�ay�¸_9ay����_b¡y^=Z]\=|9Z]�
¢?�1�9a5ux~�ux~�Z]^]ÿ �¤c������ j�! # $ ��c�/^�  j #87 9 ��c-�.�  >= �:/5j3�¤c  >= j�À cÀÁ{� � f5j

½©�����D�9�}u`_b\`^F_ba¼uxwyZµ\]�ýw/�ý^]�£_9�FcDÁ{� � f5j7�9\`Z¯�}_bay^`~�^=u`Z]a5ux���¾Z]^=u`~�X¤�9¡y��Z��G\`_bX
ay_ba{Z4��z¬Z}\`~�X¤Z}a?ux�9���1�Lu��{ª¥^`_�~�uH�G_b����_;��^�uxw1��uÝ�¤c������ jH~�^7Z]^eux~�X��9¡{��Z���^F��Z]���J�Þ�w?�y^]ª$��Z��9\`ZF~�a'zU_b^`^=Z]^`^=~�_baM_9���9a�~��yZ}a5ux~�®1�9¡y��Z7a{_bayz1�9\`�9X[Z}ux\=~��FZ]^eux~�X��9a{�
�G_b\vuxw{Z'�]�9�y^`�9��Z}¬Z]�}u¨_9��ø _baáù ��wyZ]ayZ4|bZ}\«��Z'�g��aá®1ay�á�¾X¤Z}�y~¦��u`~�ay�
|��9\`~��9¡y��Z�ú×uxw1��urX[Z]Z4ux^�uxwyZ��}_bay�y~�ux~�_9ay^�_9��cÀÁ{� � ìbj���ay�,cDÁ{� � h5j4�

WY¢A�y��ux~�_ba�cÀÁ{� � f5j��]�9a¯¡¬ZP~�a?u`Z]\=zy\`Z4uxZ]�¨�9^��2ut��_��t^euxZ]z¨�9zyz{��~��]��ux~�_ba�_9��uxw{Z
¡1�9��´b�â�y_�_9\ �G_b\=X2�y�¦����sta«uxwyZ�®1\`^euo^=u`Z]z/ªU��Z�®1ay�¸uxw{ZH�g���y^x�9��Z}¬Z]�4uP_9�Æø _ba
ú�Û1^=~�ay�}Z�u`wyZ]\=Z�~�^�ay_F¡1�9��´b�â�y_�_9\rzy��uxw¯�G\`_bX ø ux_¤ú�ªy��Z�^=~�X[zy���¤w1�g|bZ

��c�/^��� j�! ��c�/^�  j�À
é Z��Augªy��ZS�}_bX[zy�{uxZ uxwyZ��g���y^x�9��Z}¬Z]�}u�_��Yú×_baµù[ª{��wy~���wv��Z��g�9a¯ay_F��_9ay�bZ]\
Z]¢?�1�LuxZ ��~�uxw[uxwyZr�]_ba{�y~�u`~�_ba1���1zy\`_b¡y�9¡y~���~�ut���c-�.� /5jÆ¡¬Z}�g�9�y^=Z u`wyZ]\=Z©~�^���¡1�9��´b�
�y_A_b\oz1�Luxw'ú	� ø
� Ò c ù��G\`_bX�ú*ux_¯ù��?³r_;��Z}|9Z]\}ª$^=~�ay�}Z2ø ¡y��_A��´?^
c4ê9�â^`Z]zy�9\x��u`Z]^xj�uxwy~�^Hz1��u`w/ªYø �g�9a�z{�¦�g��u`wyZv\`_9��Z�_��©�¸�}_bay�}_bX¤~�u��9a5uH~�a,uxw{Z
¡1�9��´b�â�y_�_9\ �}\`~�u`Z]\=~�_ba/ªy��w{~���wæ�9����_���^��y^�ux_��}_bX[zy�{uxZ�uxw{ZH�g���y^x�9��Z}¬Z]�4u©_��¥ú
_ba�ù�~�aM�9�]�}_b\`�1��ay�]Z[��~�uxwÝcÀÁ{��d�÷5j�ª��b~�|�~�ay�â��c-�.���/bj?!�� 7:9 �¤c����  = �:/5jk��c  = j4�è�~�a1�9�����bª?��ZS�]_9X2¡y~�a{ZouxwyZPut��_¤�]�9�y^x���°Z}¬Z]�}u`^r|A~��

��c-�.�4� j�!Ì# $ ��c-�.�4�/bjk��c�/^��� j��
��wy~���w¨\=Z]�y�y�}Z]^�ux_«cÀÁ{� � f5j��
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c����9����Z]^¤�9ay�¤´$Zg��\`�Hdg÷b÷5ì�Ûõ´$Zg��\`�o��ay�Üêr_9¡y~�ay^µd�÷b÷bìbj4ª�u`_,¡¬Z«�y~�^=�]�y^=^`Z]�Ü~�a
· w1�9z�uxZ]\¥Ãy�Æ½ ^¥��Z©~������y^=u`\x��u`Z�~�a�¿�Z]�4ux~�_ba�Á��ÂÃy�ÂÁ{ª?^=�AX2¡U_b��~����yZ}\`~�|���u`~�_ba{^Y�y^`~�ay�
uxw{ZHw1��u ay_9ux��ux~�_ba¨�9\`ZSX2�y��w¸X[_b\=Z��}_ba5|bZ]a{~�Z]a5uou`w1�9a«�9���bZ}¡y\x��~����yZ]\=~�|���u`~�_bay^
uxwy��uP�9~�X ��uoZ}��~�X¤~�a1��ux~�ay�7�¦�LuxZ]a5u |9��\`~¦��¡y��Z}^r�G\=_bX ^=u���ay�1�9\=�¸zy\`_9¡1�9¡y~���~�ut�¯Z��?�
zy\=Z]^`^=~�_ba{^2cD�9^�~�a¨¿�Z}�}ux~�_baµÁ{�ÂÁ{� � ª1Z]¢?�1��u`~�_ba�cDÁ{� � Ã?j`j��
�m��Îj�g� ���Ow Lè¥�¨3°¹~ÝöÌ§��w°�¯��Â®�°k¥� ¥�ªÚvÈ�0x[¡���¨KzA|§�~|®�¡\�^] z��j�0w¹�O¨k§
å�Z���~����?ay_��¾�yZ]X[_bay^eux\x�LuxZ�w{_;�Íê��y��Z}^�d$��Á �]�9a7¡¬Z��y^`Z}�2ux_ �yZ]\=~�|bZ��9���5�]�9�y^x���
Z}¬Z]�4u©Z}^=u`~�X¤�9ay�y^�~�a¯u`wyZ�^=u`\`�y�4ux�y\=ZH_9��è�~��9�y\`Z�Á{� ì��£è�~��b�y\=Z�Á{� hF�y~�^`zy�����A^�uxw{Z
^`�{¡y�b\x��zywy^�uxw1��u���~����¬¡¬Z�ayZ}Z]�yZ}�¨�G_b\�u`wyZ��yZ]\=~�|���ux~�_bay^�u`w1��u��G_b����_����� %'(*ùÞ '²t#
���É±Õ&���Ç�¤c4/���� jÞ�wy~�^rux�9^`´v�]�9a«¡UZH���]�]_9X¤zy��~�^=wyZ]�µ~�aµ_bayZS^=u`Z]z/ªU^`~�ay�]Z,±"^x��u`~�^=®yZ]^�uxwyZ��9zyzy��~��
�g��¡y~���~�ut�¤�]_bay�{~�ux~�_bav�G_b\�ê��y��Z � �£Þ�w1��ur~�^]ªyø_:<:Húþ~�a¬±OÏ cD¡UZ]�g���y^`Z�uxwyZSz1��u`w
ø^� Ò c ù�� ú*~�^o¡{��_A��´9Z]�æ¡5�¨uxwyZ2�}_ba5|bZ}\`�b~�ay�¯�9\`\=_���^���uPùHj©�9ay�¸��Z
�g��aµ��\=~�uxZ ��c�/^��� j�! ��c�/^�  j�À cÀÁ{�ÂÁ9Ã?j
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X Z Y X Z YX Z Y

X Z Y

U (Unobserved)

X Z Y

Z X

Z XZXZG G G

G   = GG

è�~��9�y\`Z�Á{�Âh{ÿ¥¿��{¡y�b\x��zywy^�_9�Â± �y^`Z}�¨~�a¯u`wyZ��yZ]\=~�|���u`~�_bav_9�$�g���y^x�9�°Z4�Z}�}u`^]�

� %'(*ù���²t#
���É±Õ&���Ç�¤c������/9j³ Z}\`Z���Zr�]�9ayay_�u¥�9zyzy���7ê��y��Z � u`_PZ4����w1�9ay�9Z¬�/P��~�u`w�/S¡UZ]�]�9�y^`Z1±E) �]_9a?ux�9~�a{^
� ¡y�9��´b�t�y_A_b\�z1��uxwS�G\`_bX	ú�ux_©ù¤ÿ$ú`� øa� Ò c ù¤��é©��u`�y\x�9�����9ª;��Z���_b�y���
��~�´9Z�ux_�¡{��_A��´�uxwy~�^©z1��u`w¸¡5�«X[Zg��^`�y\=~�ay�F|��9\`~��9¡y��Z}^2cG^`�y��w���^ ø'j�uxw1��u©\`Z}^`~��{Z
_ba«u`w1��u©z1��uxw��©Þ�wy~�^©~�a5|9_b��|9Z]^o�}_bay�y~�ux~�_9ay~�ay�¤�9ay�«^`�yX[X¤~�ay��_�|9Z]\P�9���°|9�����yZ}^
_9��ø�ÿ

�¤c������/�jz!Ì# 7 �¤c����  �s�/bj3�¤c  �4�/5j�À cÀÁ{�ÂÁ5ìbj
åMZ«ay_��&wy��|9Z¸ux_,�{Zg�9�r��~�uxwÍut��_,u`Z]\`X[^�~�a5|b_b��|�~�ay� �/��¸��c-�.�  ���/5j¤��ay��¤c  ���/bj4�¼Þ�wyZ¯�¦��u=uxZ]\7�]�9a¼¡¬Z¯\`Z]�9�y~����,�}_bX[zy�{uxZ}�Í¡5�¼�9z{zy���A~�a{��ê��y��Z¯Áæ�G_9\�9�4ux~�_9aµ�{Z]��Z4ux~�_ba/ÿ

�¤c  ���/bjz! ��c  j!~��!cJúb:<:�ø�j1> B^� cÀÁ{�ÂÁbh5j
^`~�ay�]Z¯ø ��ay�Ýú��9\`Zâê9�t^`Z}z1�9\`��uxZ}�ã~�a¢± ) ��cGsta5ux�y~�ux~�|9Z]���bª�X¤�9ay~�zy�y�¦�Lux~�a{��ú^`w{_b�y���¯w1�g|9Z�ay_FZ4�Z}�}u _bavø�ªy¡UZ]�g���y^`ZHúº~�^��7�yZ]^=�]Z}ay�1�9a5uo_��$ø ~�a¬±F� j2Þ�_
\`Z}�y�y�}ZSu`wyZP�G_b\`X[Z]\�u`Z]\`Xµª>�¤c����  �s�/9j4ª{��ZS�]_bay^=�y��urê��y��Z � ÿ

�¤c����  �s�/bj�!��¤c����  �:/bj!~��ÝcJúb:<:�ù¬� ø'j#> B � cÀÁ{�ÂÁo�bj
ay_9u`~�ay�µuxw1�LuHø ê9�t^=Z]z1�9\`��uxZ}^7ú��G\=_bX ù&~�a ±6) �«Þ�wy~�^7�9����_���^��{^Hux_«��\=~�u`Z
cÀÁ�� Á5ì9j��9^

�¤c������/bj�! # 7 �¤c����  ��/5j3�¤c  j�!ÃG 7 �¤c����  ��/5j�� cÀÁ{�ÂÁbf5j
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��wy~���w�~�^���^=z¬Z}�]~¦���U�]�9^`Z _9�/u`wyZ©¡1����´5�â�y_A_b\¥�G_9\`X2�y���[cDZ]¢?�1�Lux~�_9aæcÀÁ���d�÷bj`j4��Þ�wyZ
��Z}�b~�u`~�X[~�ä}~�ay�[�]_ba{�y~�u`~�_ba/ª�cÀúb:G:Sù¬� ø'j1> B ª$_9¬Z]\=^P�bZ}u2�9ay_9u`wyZ]\��b\`�9zywy~��g�9�$uxZ]^eu
�G_b\r�F^`Z}u ø u`_¤¡UZS^`�{¶[�]~�Z]a5u©�G_9\r�}_ba5ux\=_b��_9�Æ�}_ba{�G_b�ya{�y~�ay�«cD¡UZ}ut��Z]Z}a�ù���ay�
úoj©uxwy��uS~�^PZ]¢?�y~�|��9��Z}a?u�u`_¯u`wyZ[~��bay_9\x�9¡y~���~�ut�¨�}_bay�y~�ux~�_baæ_9��ê�_b^=Z]a?¡1�9�yX ��ay�
ê��y¡y~�a�cOd�÷bfbÁ5j��� %'(*ù���²t#
���É±Õ&���Ç�¤c������ jå�\`~�u`~�ay� ��c-�.��� j�! #�$ ��c-�.� /���� jk��c�/^��� j�� cÀÁ{�ÂÁb÷5j
��Z¨^=Z]Z¯uxw1��uFu`wyZvuxZ]\=X �¤c4/^��� j����9^[\`Z}�y�y�]Z}�+~�aácDÁ{� Á�Ã?jH¡y�{uFuxwy��u[ay_�\`�y��Z�g��aµ¡UZS�9zyzy��~�Z}��ux_7Z]��~�X[~�a1�LuxZ u`wyZPw1��u�^e�AX2¡¬_9�(�7�G\=_bX�u`wyZouxZ}\`X �¤c����</���� j4�³ _���Z}|9Z]\]ª±��Z��]�9a¯��Z]�9~�ux~�X��LuxZ]���[�9�y�¯uxwy~�^�^=�AX2¡U_b�/|A~¦�Fê��y��Z � ÿ

��c-�.� /���� j�! ��c-�.���/���� j�� cÀÁ{�ýÃ5i5j
^`~�ay�]ZSuxwyZH�9zyzy��~��]�9¡y~���~�ut�¤�]_ba{�y~�u`~�_ba�cÀù;:G:�úÝ� ø'j#> ?CB wy_b���{^2cG^`Z]ZHè�~��9�y\`ZSÁ{�Âh5j4�
å�Zæ�g�9a!ay_����yZ}��Z4uxZ¸uxw{Z��9�}u`~�_ba � �G\`_bX ��c-�.���/���� j��y^=~�ay�¼ê��y��Z¸Á{ª©^=~�ay�}Zù;:<:�ø � úºwy_b���y^�~�a�± Ï ) �¥Þ�w?�y^}ª1��ZSw1�g|bZ

�¤c����</���� jz!���c-�.���/bj�� cÀÁ{�ýÃyd;j
��wy~���w«����^o�g�9���]�y����uxZ}�¨~�a�cDÁ{� Á9f5j4� ¿��y¡{^=ux~�ux�{u`~�ay�¸cÀÁ{�ÂÁbf5j�ª$cÀÁ{�ýÃyd;j�ª��9a{�¾cÀÁ{�ÂÁ9Ã?j
¡1�9��´v~�a5ux_µcÀÁ�� Áb÷bj�®1a1�9�������A~�Z]���{^

�¤c������ j�!¶# $ ��c�/^�  j>#87 9 ��c-�.�  >= �:/5j3�¤c  >= j�� cÀÁ{�ýÃ � j
��wy~���w¨~�^�~��yZ}a?u`~��]�9��ux_7u`wyZP�G\`_ba5u=�â�y_A_b\��G_b\`XH�y�¦�H_���cDÁ{� � f5j4�� %'(*ùKá�²t#
���É±Õ&���Ç�¤c����:/^�4� jå�ZSwy��|9Z �¤c����:/^�4� j�!��¤c����</���� j3�¤c4/^��� j�À
Þ�wyZ[ut��_µuxZ]\=X¤^S_ba'uxwyZ[\]�ýw/�ý^]����Z}\`Z��{Z]\`~�|bZ}�,¡¬Z4�G_b\`Z[~�aãcÀÁ�� Á9Ã5j���ay�ÝcDÁ{�ÂÃ{d;j4ª
�G\`_9X���wy~���wµ��Z�_9¡{u��9~�a

��c-�^�:/���� jÎ!��¤c������/9j3�¤c4/^�  j!��¤c4/��  jC� 7 9 ��c-�.�  = ��/5j3�¤c  = j�À cÀÁ{�ýÃ5Á5j� %'(*ù�æ�²t#
���É±Õ&���Ç�¤c  �Z�.���/bjå�ZSwy��|9Z
��c  �������/5jç! �¤c����  ���/bj3�¤c  �4�/?j! �¤c����  ��/5j3�¤c  j�À cÀÁ{�ýÃbÃ?j
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Þ�wyZo®1\=^=u�u`Z]\=X�_ba�u`wyZo\}�Âw/�ý^]�{~�^�_9¡{u��9~�ayZ]��¡?��êr�{��Z � cD��~��]Z}ay^`Z}�v¡?�¸±6) j���ay�
uxw{ZS^=Z]�}_bay�¨u`Z]\=X�¡5�¯êr�{��Z�Á¨cÀ�9^�~�aMcDÁ{�ÂÁbh5j`j��
é _�uxZ¤u`w1��u]ª�~�aM�9���Yu`wyZ��yZ}\`~�|9�Lux~�_9ay^]ª�uxwyZ¤�b\x�9z{wÕ±�wy�9^Hzy\=_�|�~��yZ]�M¡¬_9u`wMuxw{Z
��~��]Z}ay^`Z7�G_b\S�9zyz{���A~�ay��u`wyZ[~�a{�GZ}\`Z]a{�]Z[\`�y��Z]^S�9ay��uxwyZ[�b�y~��1�9ay�}Z7�G_b\P��wy_A_b^`~�ay�
uxw{ZS\=~��bw5u�\=�y��Zou`_¤��zyzy���9�

�m��Îj��Î v �0x[¡���¨ «s[ª�§��>§.?~V§ LS�c�Ox[�>�>¥ßy��Â®�§ zd�õ�è§��w°�w §.�®�¡
¿��yz{z¬_b^=Z2��Z7��~�^`w¸ux_v��Zg�9\=a«uxw{Z7�g�9�y^`�9�ÆZ4�Z}�}u�_9�£ø _ba�ù���w{Z]a ��c-�.��� j ~�^ay_9u�~��yZ]a5u`~�®±�9¡{��Z2��ay�/ª°�G_b\ozy\`�9�}u`~��]�9��\=Zg�9^=_bay^�_9�¥�]_b^euS_b\oZ}u`wy~��}^]ª°��Z[�]�9ayay_�u
�]_9a?u`\`_b��ø ¡5�¸\x��ay�y_bX[~�ä}Z]�¸Z��{zUZ]\=~�X[Z]a5ug��Þ�wyZ7¢?�yZ}^=u`~�_ba��9\=~�^=Z]^o_9�£��wyZ4uxwyZ}\�¤c������ j��]�9a¯¡¬ZP~��yZ]a5u`~�®1Z}�µ¡5�v\`�9ay�y_9X¤~�ä]~�a{�2�2^`�{\`\`_9�5��uxZo|��9\=~¦�9¡{��ZPú×u`w1��u�~�^Zg��^`~�Z}\�u`_7�]_ba5ux\=_b�¬u`w1�9a�ø,�£è±_9\�Z��y��X¤zy��Z9ª�~��/��Z��9\`Z ~�a5uxZ}\`Z}^=uxZ}�¯~�av�9^=^`Z}^`^`~�ay�
uxw{Z¤Z4�Z}�}u2_�����wy_b��Z]^euxZ]\=_b�£��Z4|bZ]��^�cQø'jo_baMw{Zg�9\euH�y~�^`Z]�9^`Z«cÀùHj4ªÆ�¯\`Z]�9^`_9a1�9¡y��Z
Z4��zUZ]\=~�X[Z]a5uHu`_«�]_9ay�y�y�4uH��_b�y���M¡¬Z[ux_«�}_ba5ux\=_b��^=�y¡A³=Z}�}ux^}ûÆ�y~�Z}u�cJúoj�ª�\x�LuxwyZ}\
uxwy�9avZ4��Z]\=�]~�^`~�a{�7�y~�\=Z]�}u��]_ba5ux\=_b�/_�|bZ}\���wy_b��Z]^=u`Z]\=_b�/��Z4|bZ}��^�~�a�^`�y¡?³=Z]�}u`^]û1¡y��_�_A�/�

è1_b\`X¤�9�����bª�uxw{~�^Æzy\=_b¡y��Z]X	�9X[_b�ya5ux^�u`_©ux\`�9ay^e�G_b\`X[~�ay�õ��c-�.�4� j$~�a5ux_oZ��{z{\`Z]^O�^`~�_bay^ ~�a¨��w{~���w¸_ba{���µX¤Z}X2¡UZ]\`^r_9��ú*_9¡{u��9~�aµu`wyZ2w1�Lu©^e��XH¡¬_b�À�/år^`~�ay��Þ�wyZ��
_b\=Z]X�Á��ÂÃy��dbªy~�u��g��aµ¡UZP^`w{_;��a¯uxwy��u�uxwyZP�G_b����_���~�a{�H�]_9ay�y~�u`~�_ba{^��9\`ZP^=�{¶[�]~�Z]a5u
�G_b\��9�{X¤~�u`ux~�ay�7�7^`�{\`\`_9�5��uxZP|��9\=~¦�9¡y��Z�ú�ÿ
cG~Qj�ø ~�a5uxZ}\`�]Z}z{ux^r�9���/�y~�\`Z]�4uxZ}�¨z1�Luxwy^��G\`_9X�ú×ux_¤ù¤Û±�9a{�
cG~�~¦j¸��c-�.��� j�~�^�~��yZ]a5ux~�®±�9¡y��ZP~�a¬± ) �
stay�yZ}Z]�/ªº~��Ý�]_9ay�y~�u`~�_ba ceI�j�wy_b���{^*uxw{Z]a ��Z��g�9a¹��\=~�u`Z �¤c������ j !�¤c������ ��/?j��Y¡¬Z}�g�9�y^=Z2cDù;:<:HúÝ� ø'j1> ?CB ��ã��{uz��c-�.�4� ��/?j�^=ux�9ay�y^Y�G_b\$uxwyZ��]�9�y^x���Z}¬Z]�4u�_9�°ø _ba¯ù*~�av�HX[_A�yZ]�U�b_�|bZ}\`ayZ}�µ¡5�¸± ) ª���wy~���wA»Ü¡5���]_bay�{~�ux~�_baæcG~�~¦j4ª~�^P~��yZ]a5u`~�®±�9¡{��Z9�HÞ$\`�9ay^`����uxZ}�æux_¯_b�y\P��wy_9��Z]^euxZ}\`_b�YZ��y��X¤zy��Z9ª°uxw{Z]^`ZF�}_bay�y~�ux~�_9a

\`Z}¢?�y~�\=Z¤uxwy��uHu`wyZ]\=Z�¡¬Z¤ay_¸�y~�\`Z}�}u2Z4�Z}�}u7_����y~�Z4u2_baMwyZg�9\eu2�}_bay�y~�ux~�_9ay^H��ay�
ay_æ�}_ba{�G_b�ya{�y~�ay�«_9�r��wy_b��Z}^=u`Z]\`_9����Z4|bZ]��^7�9ay��w{Zg�9\eu7�y~�^=Zg�9^=Z9ª£�yay��Z]^=^2��Zv�]�9a
ayZ}�{ux\`�9��~�ä]ZP^`�{��w«�]_9a{�G_b�yay�{~�ay�F¡5�¯�9�y�{~�ux~�_ba1�9�¬X¤Z]�9^`�{\`Z]X[Z]a5u`^]�

è�~��9�y\`Z}^æÁ{�Â÷1cDZgj«�9ay��Á{�Â÷1cGw±j,cD~�a	¿�Z]�4ux~�_ba�Á{� ì�� � j¨~������y^eux\x�LuxZ'X¤_A�yZ]��^«~�a
��wy~���w7¡¬_9u`w2�]_9ay�y~�u`~�_ba{^$wy_9���/��åÜ~�u`w2è�~��b�y\`Z�Á{�Â÷1cDZgj4ª��G_9\�Z4�{�9X[zy��Z9ª���Z�_b¡�u��9~�a
uxw{~�^�Z]^eux~�X��9a{�

�¤c������ j�! ��c-�.�  � �/?j�! ��c-�^�  �4�/?j�¤c  ���/bj À cÀÁ{�ýÃ?ìbj
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Þ�wy~�^r�]�9aµ¡¬ZPZ}^=u���¡y��~�^`wyZ}�¨�y~�\`Z}�}ux����¡5��®1\=^=u©�9zyzy���A~�ay�Fê��y��Z�Á2u`_¤���y� �/yª

�¤c������ jz! ��c-�.�4� � �/?j�¡¬Z}�g�9�{^`Z�cÀùF:<:HúÝ� ø'j1> ?CB �
�9ay�¯uxw{Z]a¨�9zyzy����~�ay�Fê��y��Z � ux_[Z4����w1��ay�bZÓ� ��~�u`w  ÿ

��c-�.�4� � �/?j�!��¤c����  �¸�/?j�¡UZ]�]�9�y^`Z�cÀù;:G:Pø¤� úoj#>e? B�À
½©�}�]_b\=�y~�ay�ou`_FcÀÁ��ÂÃ?ì9j4ª9_9ay����_bayZ���Z}|9Z]�{_��¬úã^`�{¶[�]Z}^Æ�G_b\$u`wyZ�~��{Z]a5ux~�®1�g��u`~�_ba

_9�1�¤c������ j��G_b\2�9a5��|9�����yZ}^2_9�A���9ay�  ��sta¾_9uxwyZ}\H��_b\`�y^}ª�ú�ayZ]Z}�¼a{_9u7¡UZ
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