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Abstract: In this paper, we investigate one factor that can directly contribute to—as well as indirectly 
shed light on the other causes of—the gender gap in academic publishing: length of peer review. 
Using detailed administrative data from an economics field journal, we find that, conditional on 
manuscript quality, referees spend longer reviewing female-authored papers, are slower to 
recommend accepting them, manuscriarp1r—as the same referee reviews more papers. This pattern suggests novice referees initially 

statistically discriminate against female authors, but are less likely to do so as their information about 
and confidence in the peer review process improves. More generally, they also suggest that women 
may be particularly disadvantaged when evaluators are less familiar with the objectives and 
parameters of an assessment framework. 
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�R �A�M�i�`�Q�/�m�+�i�B�Q�M

�P�M ���p�2�`���;�2�- �K�2�M �B�M ���+���/�2�K�B�� �T�m�#�H�B�b�? �K�Q�`�2 �T���T�2�`�b �i�?���M �r�Q�K�2�M �U�q�2�b�i�2�i ���H�X�k�y�R�k�V�X �h�?�2 �;���T �`�2�K���B�M�b �H���`�;�2
���7�i�2�` �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �Q�#�b�2�`�p���#�H�2 �7���+�i�Q�`�b �U�.�m�+�i�Q�`�2�i ���H�X�k�y�k�R�V�X �A�i ���H�b�Q �2�K�2�`�;�2�b �b�m�`�T�`�B�b�B�M�;�H�v �2���`�H�v���r�Q�K�2�M





�T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/ �`�2�7�2�`�2�2�b�c �r�?�2�M �`�2�p�B�2�r�2�/ �#�v �r�2�H�H�@�B�M�7�Q�`�K�2�/ �`�2�7�2�`�2�2�b�- �?�Q�r�2�p�2�`�- ���H�H �7�Q�m�` �;���T�b �/�2�+�H�B�M�2 ���M�/
�T�Q�b�b�B�#�H�v �`�2�p�2�`�b�2�X �h�?�B�b �T���i�i�2�`�M �b�m�;�;�2�b�i�b �i�?���i �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b �B�M�B�i�B���H�H�v �b�i���i�B�b�i�B�+���H�H�v �/�B�b�+�`�B�K�B�M���i�2 ���;���B�M�b�i
�7�2�K���H�2 ���m�i�?�Q�`�b�- �#�m�i ���b �i�?�2�v �;���B�M �2�t�T�2�`�B�2�M�+�2�- �i�?�2�B�` ���#�B�H�B�i�v �i�Q �B�/�2�M�i�B�7�v �[�m���H�B�i�v �B�M �K�2�M�ö�b ���M�/ �r�Q�K�2�M�ö�b
�T���T�2�`�b �+�Q�M�p�2�`�;�2�b�- �b�Q �;���T�b �B�M �`�2�p�B�2�r�B�M�; �i�B�K�2�- ���+�+�2�T�i���M�+�2 �`���i�2�b ���M�/ �`�Q�m�M�/�b �7���H�H�X ���H�i�?�Q�m�;�? �`�2�p�B�b�B�Q�M �i�B�K�2
�`�2�K���B�M�b ���M �B�K�T�2�`�7�2�+�i �T�`�Q�t�v �7�Q�` �2�z�Q�`�i�- �B�i�b �b�B�K�B�H���` �/�2�+�H�B�M�2 �M�2�p�2�`�i�?�2�H�2�b�b �B�M�/�B�+���i�2�b �i�?���i �2�t�T�2�`�B�2�M�+�2�/ �`�2�7�2�`�2�2�b
�r�`�B�i�2 �`�2�T�Q�`�i�b �i�?���i �7�2�K���H�2 ���m�i�?�Q�`�b ���`�2 �2�b�T�2�+�B���H�H�v �[�m�B�+�F �i�Q �`�2�b�T�Q�M�/ �i�Q�X �J�Q�`�2�Q�p�2�`�- �B�7 �2�t�T�2�`�B�2�M�+�2�/ �`�2�7�2�`�2�2�b ���`�2
�M�Q�i �#�B���b�2�/���;���B�M�b�i�K�2�M �U�+�Q�M�/�B�i�B�Q�M���H �Q�M �b�2�H�2�+�i�B�Q�M �+�`�B�i�2�`�B���V�- �i�?�2�M �i�?�2 �2�t�i�`�� �i�B�K�2 �r�Q�K�2�M �b�T�2�M�/ �`�2�b�T�Q�M�/�B�M�;
�i�Q �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b �`�2�H���i�B�p�2 �i�Q �2�t�T�2�`�i �`�2�7�2�`�2�2�b �+�Q�K�T���`�2�/ �i�Q �K�2�M���r�?�B�+�? �r�2 �2�b�i�B�K���i�2 �B�b �#�2�i�r�2�2�M �e�N���R�y�e
�/���v�b���+�Q�M�b�2�`�p���i�B�p�2�H�v ���T�T�`�Q�t�B�K���i�2�b �i�?�2 �+�Q�b�i �i�Q �r�Q�K�2�M �Q�7 �b�i���i�B�b�i�B�+���H �/�B�b�+�`�B�K�B�M���i�B�Q�M�X

�h�?�2�b�2 �`�2�b�m�H�i�b �?�Q�H�/ ���7�i�2�` ���+�+�Q�m�M�i�B�M�; �7�Q�` �`�2�7�2�`�2�2 �}�t�2�/ �2�z�2�+�i�b�- �b�m�;�;�2�b�i�B�M�; �i�?���i �;�2�M�/�2�` �;���T�b �/�2�+�H�B�M�2 �2�p�2�M ���b
�i�?�2�b���K�2�`�2�7�2�`�2�2 �`�2�p�B�2�r�b �K�Q�`�2 �T���T�2�`�b�X �h�?�2�v ���`�2 ���H�b�Q �`�Q�#�m�b�i �i�Q �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �2�/�B�i�Q�`�b�- �b�2�+�Q�M�/���`�v�C�1�G
�+�Q�/�2�b�- �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F�- ���m�i�?�Q�` �T�`�Q�K�B�M�2�M�+�2�- �M�m�K�#�2�` �Q�7 �+�Q�@���m�i�?�Q�`�b ���M�/ �K���M�m�b�+�`�B�T�i �H�2�M�;�i�?�X �q�2 �+���m�i�B�Q�M�-
�?�Q�r�2�p�2�`�- �i�?���i �#�2�i�i�2�` �B�M�7�Q�`�K���i�B�Q�M �+���m�b�2�b �i�?�2 �;���T�b �i�Q �/�2�+�H�B�M�2 �Q�M�H�v �B�7 �T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/ �`�2�7�2�`�2�2�b�ö �2�p���H�m���i�B�Q�M�b
�Q�7 �K���M�m�b�+�`�B�T�i�b ���`�2 �+�Q�K�T���`�2�/ �i�Q �r�2�H�H�@�B�M�7�Q�`�K�2�/���#�m�i �Q�i�?�2�`�r�B�b�2 �B�/�2�M�i�B�+���H���`�2�7�2�`�2�2�b�ö �2�p���H�m���i�B�Q�M�b �Q�7 �i�?�2 �b���K�2
�K���M�m�b�+�`�B�T�i�b�- ���M ���b�b�m�K�T�i�B�Q�M �r�2 �2�t�T�H�Q�`�2 �K�Q�`�2 �+���`�2�7�m�H�H�v �B�M ���T�T�2�M�/�B�t���X�9�X

�A�/�2�M�i�B�7�v�B�M�; �i�?�2 �T�B�p�Q�i���H �`�Q�H�2 �T�H���v�2�/ �#�v �`�2�7�2�`�2�2 �2�t�T�2�`�B�2�M�+�2 ���H�b�Q �?�2�H�T�b �m�b �T�B�M�T�Q�B�M�i �T�Q�i�2�M�i�B���H �b�Q�H�m�i�B�Q�M�b �i�Q �i�?�2
�;�2�M�/�2�`�2�/ �+�Q�b�i �Q�7 �T�2�2�` �`�2�p�B�2�r�X ���b �`�2�7�2�`�2�2�b �;���B�M �F�M�Q�r�H�2�/�;�2 ���#�Q�m�i �i�?�2 �T�`�Q�+�2�b�b �Q�7 �T�2�2�` �`�2�p�B�2�r ���i�1�M�2� �̀;�v
�1�+�Q�M�Q�K�B�+�b�- �;�2�M�/�2�` �;���T�b �B�M �`�2�p�B�2�r �H�2�M�;�i�? �/�2�+�H�B�M�2�- �b�m�;�;�2�b�i�B�M�; �i�?���i �2�/�B�i�Q�`�b �K���v �#�2 ���#�H�2 �i�Q �B�M�+�`�2���b�2 �2�[�m�B�i�v
�B�M �Q�m�i�+�Q�K�2�b���r�?�B�H�2 �?�Q�H�/�B�M�; �i�?�2 �B�M�7�Q�`�K���i�B�p�2�M�2�b�b �Q�7 �i�?�2 �`�2�7�2�`�2�2�B�M�; �T�`�Q�+�2�b�b �+�Q�M�b�i���M�i���#�v �2�t�T���M�/�B�M�; �i�?�2
�T�Q�Q�H �Q�7 �+�Q�K�T�2�i�2�M�i ���M�/ �2�t�T�2�`�B�2�M�+�2�/ �`�2�7�2�`�2�2�b ���M�/ ���b�b�B�;�M�B�M�; �i�?�2�K �K�Q�`�2 �7�2�K���H�2�@���m�i�?�Q�`�2�/ �K���M�m�b�+�`�B�T�i�b�X

�h�?�B�b �T���T�2�` �+�Q�M�i�`�B�#�m�i�2�b �i�Q �M�m�K�2�`�Q�m�b �b�i�`���M�/�b �Q�7 �i�?�2 �H�B�i�2�`���i�m�`�2�X �6�B�`�b�i�- �r�2 �D�Q�B�M �b�2�p�2�`���H �b�i�m�/�B�2�b �b�m�;�;�2�b�i�B�M�;
�i�?���i �/�B�b�+�`�B�K�B�M���i�Q�`�v �b�2�H�2�+�i�B�Q�M �T�`�Q�+�2�/�m�`�2�b �K���v �#�2 �H���`�;�2�H�v �/�`�B�p�2�M �#�v �2�p���H�m���i�Q�`�b �r�B�i�? �H�Q�r �[�m���H�B�i�v �B�M�7�Q�`�K���i�B�Q�M
�Q�` �� �H���+�F �Q�7 �2�t�T�2�`�B�2�M�+�2�X �A�M �T���`�i�B�+�m�H���`�- �"�`�Q�+�F ���M�/ �.�2 �>�����b �U�k�y�k�k�V �m�b�2 �� �b�i���i�B�+ �b�2�i�i�B�M�; �i�Q �b�?�Q�r �i�?���i
�v�Q�m�M�;�2�`�- �H�2�b�b �2�t�T�2�`�B�2�M�+�2�/ �H�Q���M �Q�{�+�2�`�b ���`�2 �K�Q�`�2 �H�B�F�2�H�v �i�Q �`�2�[�m�B�`�2 �� �;�m���`���M�i�Q�` �7�`�Q�K �7�2�K���H�2 ���T�T�H�B�+���M�i�b
�+�Q�K�T���`�2�/ �i�Q �Q�i�?�2�`�r�B�b�2 �B�/�2�M�i�B�+���H �K���H�2 ���T�T�H�B�+���M�i�b�X �q�B�i�?�B�M �� �/�v�M���K�B�+ �7�`���K�2�r�Q�`�F�- �"�Q�?�`�2�M�2�i ���H�X�U�k�y�R�N�V
�b�?�Q�r �i�?���i �2�p���H�m���i�Q�`�b ���`�2 �H�2�b�b �H�B�F�2�H�v �i�Q �/�B�b�+�`�B�K�B�M���i�2 ���;���B�M�b�i �r�Q�K�2�M ���b �i�?�2�v �H�2���`�M �K�Q�`�2 ���#�Q�m�i �i�?�2�B�` �b�F�B�H�H�b�X
�G�B�F�2 �"�Q�?�`�2�M�2�i ���H�X�U�k�y�R�N�V�- �r�2 �Q�#�b�2�`�p�2 �?�Q�r �Q�m�i�+�Q�K�2�b �+�?���M�;�2 ���b �i�?�2 �b���K�2 �2�p���H�m���i�Q�` �B�b �2�t�T�Q�b�2�/ �i�Q �#�2�i�i�2�`
�B�M�7�Q�`�K���i�B�Q�M�- �#�m�i �b�B�K�B�H���` �i�Q �i�?�2 �7�Q�`�K�2�`�- �r�2 �7�Q�+�m�b �Q�M �2�p���H�m���i�Q�`�b�ö �F�M�Q�r�H�2�/�;�2 ���#�Q�m�i �i�?�2 �T�`�Q�+�2�b�b ���M�/ �b�i���M�/���`�/�b
�Q�7 ���b�b�2�b�b�K�2�M�i�- �?�Q�H�/�B�M�; �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �i�?�2�v �?���p�2 ���#�Q�m�i �i�?�2 �B�M�/�B�p�B�/�m���H�b �i�?�2�v ���`�2 �2�p���H�m���i�B�M�; �}�t�2�/�X �h�?�B�b
���H�H�Q�r�b �m�b �i�Q �B�/�2�M�i�B�7�v �� �T���b�b�B�p�2�����M�/ �H�B�F�2�H�v �K�Q�`�2 �7�2���b�B�#�H�2���K�2���M�b �Q�7 �m�b�B�M�; �B�M�7�Q�`�K���i�B�Q�M �i�Q �[�m�B�+�F�H�v �K�B�i�B�;���i�2
�i�?�2 �M�2�;���i�B�p�2 �+�Q�M�b�2�[�m�2�M�+�2�b �Q�7 �#�B���b�, �`���i�?�2�` �i�?���M �;�B�p�B�M�; �`�2�p�B�2�r�2�`�b �K�Q�`�2 �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �2���+�? �T�2�`�b�Q�M �i�?�2�v
���`�2 �2�p���H�m���i�B�M�;�- ���b�b�B�;�M �K�Q�`�2 �2�t�T�2�`�B�2�M�+�2�/ �`�2�p�B�2�r�2�`�b �i�Q �2�p���H�m���i�2 �r�Q�K�2�M�X

�a�2�+�Q�M�/�- �r�2 �T�`�Q�p�B�/�2 �7�m�`�i�?�2�` �2�p�B�/�2�M�+�2 �i�?���i �r�Q�K�2�M �`�2�+�2�B�p�2 �H�Q�r�2�` �[�m���H�B�i�v�- �?���`�/�2�`�@�i�Q�@�B�K�T�H�2�K�2�M�i ���M�/�f�Q�` �H�2�b�b
�`�2�H�2�p���M�i ���/�p�B�+�2 �+�Q�K�T���`�2�/ �i�Q �K�2�M�X �6�Q�` �2�t���K�T�H�2�- �:���H�H�2�M ���M�/ �q���b�b�2�`�K���M �U�k�y�k�k�V �}�M�/ �i�?���i �7�2�K���H�2 �b�i�m�/�2�M�i�b
�`�2�+�2�B�p�2 �b�m�#�b�i���M�i�B���H�H�v �K�Q�`�2 �B�M�7�Q�`�K���i�B�Q�M �Q�M �r�Q�`�F�f�H�B�7�2 �#���H���M�+�2 �r�?�2�M �b�2�2�F�B�M�; �+���`�2�2�` ���/�p�B�+�2 �7�`�Q�K �� �K�2�M�i�Q�`�-
���M�/ �i�?�B�b �K���v �/�2�i�2�` �i�?�2�K �7�`�Q�K �i�?�2�B�` �T�`�2�7�2�`�`�2�/ �+���`�2�2�` �T���i�?�X �1�p�B�/�2�M�+�2 �B�M �"�m�+�?�2�`�@�E�Q�2�M�2�M�2�i ���H�X�U�k�y�k�R�V
�b�m�;�;�2�b�i�b �i�?���i �}�M���M�+�B���H ���/�p�B�b�Q�`�b �Q�z�2�` �K�Q�`�2 �b�2�H�7�@�b�2�`�p�B�M�; ���M�/ �}�M���M�+�B���H�H�v �+�Q�b�i�H�v ���/�p�B�+�2 �i�Q �r�Q�K�2�M�- �i�?�m�b
�H�Q�r�2�`�B�M�; �i�?�2�B�` �B�M�p�2�b�i�K�2�M�i �`�2�i�m�`�M�b �`�2�H���i�B�p�2 �i�Q �K�2�M�ö�b�X �A�M �Q�m�` �b�i�m�/�v�- �r�2 �}�M�/ �i�?���i �r�Q�K�2�M �b�T�2�M�/ �`�2�H���i�B�p�2�H�v
�K�Q�`�2 �i�B�K�2 �`�2�p�B�b�B�M�; �r�?�2�M �i�?�2�v ���`�2 �ó�i�`�2���i�2�/�ô �r�B�i�? �H�2�b�b �2�t�T�2�`�B�2�M�+�2�/ �`�2�7�2�`�2�2�b�X �q�2 �B�M�i�2�`�T�`�2�i �i�?�B�b �`�2�b�m�H�i ���b
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�1�b�i�B�K���i�B�M�;� A �T�Q�b�2�b ���M ���/�/�B�i�B�Q�M���H �/�B�{�+�m�H�i�v�, �r�2 �/�Q �M�Q�i �Q�#�b�2�`�p�2 �2�z�Q�`�iA
jt �X �A�M�b�i�2���/�- �r�2 �T�`�Q�t�v �7�Q�` �B�i �m�b�B�M�;

�i�?�2 �i�B�K�2 ���m�i�?�Q�`�b �b�T�2�M�/ �`�2�p�B�b�B�M�; �i�?�2�B�` �K���M�m�b�+�`�B�T�i�b �2���+�? �`�Q�m�M�/�,

�i�B�K�2A
jt = � 0 + � 1 �7�2�K���H�2j + � 2 Q jt + � 3 t + � 4 I j + � j + " jt ; �U�3�V

�r�?�2�`�2 �i�B�K�2A
jt �B�b �i�B�K�2 �b�T�2�M�i �`�2�p�B�b�B�M�; �K���M�m�b�+�`�B�T�ij �B�M �`�Q�m�M�/t ���M�/I j �B�b �i�?�2 �K���t�B�K�m�K �M�m�K�#�2�` �Q�7 �K���M�m�b�+�`�B�T�i�b

�T�`�2�p�B�Q�m�b�H�v �T�m�#�H�B�b�?�2�/ �B�M�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�#�v ���M�v ���m�i�?�Q�` �Q�Mj �X ���b �B�M �1�[�m���i�B�Q�M�b �U�8�V�- �U�e�V ���M�/ �U�d�V�- �r�2
�+�Q�M�i�`�Q�H �7�Q�` �v�2���` �Q�7 �b�m�#�K�B�b�b�B�Q�M ���M�/ �`�Q�m�M�/�c �i�Q �T�`�Q�t�v �7�Q�`Q jt �- �r�2 �m�b�2 �2�/�B�i�Q�`�b�ö �/�2�+�B�b�B�Q�M�b ���i �i�?�2 �2�M�/ �Q�7 �i�?�2
�T�`�2�p�B�Q�m�b �`�Q�m�M�/ �UD jt � 1�V�- ���i �i�?�2 �2�M�/ �Q�7 �i�?�2 �+�m�`�`�2�M�i �`�Q�m�M�/ �UD jt �V ���M�/ �+�B�i���i�B�Q�M�b�X

�l�M�7�Q�`�i�m�M���i�2�H�v�- �i�B�K�2A
jt �B�b �� �T�Q�Q�` �T�`�Q�t�v �7�Q�` �2�z�Q�`�iA

jt �X ���b �� �`�2�b�m�H�i�-� 1 �B�M �1�[�m���i�B�Q�M �U�3�V �H�B�F�2�H�v �+�Q�M�i���B�M�b �b�m�#�b�i���M�@
�i�B���H �M�Q�M�@�+�H���b�b�B�+���H �K�2���b�m�`�2�K�2�M�i �2�`�`�Q�`�X �6�Q�` �2�t���K�T�H�2�- �;�`�2���i�2�` �+�?�B�H�/�+���`�2 �Q�#�H�B�;���i�B�Q�M�b�- �i�2���+�?�B�M�; �H�Q���/�b �Q�` �b�2�`�p�B�+�2
�`�2�b�T�Q�M�b�B�#�B�H�B�i�B�2�b �K���v �7�Q�`�+�2 �r�Q�K�2�M �i�Q �T�m�b�? �i�?�2�B�` �2�p�2�M�i�m���H �`�2�b�m�#�K�B�b�b�B�Q�M �/���i�2�b �7�m�`�i�?�2�` �B�M�i�Q �i�?�2 �7�m�i�m�`�2�- �r�?�B�H�2
�7�2�r�2�` �;�`���M�i�b �+���M �H�2���p�2 �i�?�2�K �r�B�i�? �7�2�r�2�` �`�2�b�Q�m�`�+�2�b �i�Q �+�Q�K�T�H�2�i�2 �� �`�2�p�B�b�B�Q�M�X �1�p�B�/�2�M�+�2 ���H�b�Q �b�m�;�;�2�b�i�b �i�?���i
�7�2�K���H�2 ���+���/�2�K�B�+ �2�+�Q�M�Q�K�B�b�i�b ���`�2 �K�Q�`�2 �T�`�2�+���`�B�Q�m�b�H�v �2�K�T�H�Q�v�2�/ �U�b�2�2�2�X�;�X�- �"���i�2�K���M�2�i ���H�X�k�y�k�R�V�c ���b �� �`�2�b�m�H�i�-
�i�?�2�v �K���v �b�T�2�M�/ �K�Q�`�2 �i�B�K�2 �b�2���`�+�?�B�M�; �7�Q�` ���M�/ ���T�T�H�v�B�M�; �i�Q �D�Q�#�b�X�R�j �"�2�+���m�b�2 �r�2 �?���p�2 �M�Q �`�2�H�B���#�H�2 �K�2���M�b �Q�7
���+�+�Q�m�M�i�B�M�; �7�Q�` �i�?�2�b�2 �7���+�i�Q�`�b�- �r�2 �2�M�+�Q�m�`���;�2 ���/�/�B�i�B�Q�M���H �+���m�i�B�Q�M �r�?�2�M �B�M�i�2�`�T�`�2�i�B�M�; �1�[�m���i�B�Q�M �U�3�V�X

�j�X�j �_�2�b�m�H�i�b

�j�X�j�X�R�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b

�h���#�H�2�R�/�B�b�T�H���v�b �`�2�b�m�H�i�b �7�`�Q�K �P�G�a �2�b�i�B�K���i�B�Q�M �Q�7 �1�[�m���i�B�Q�M�b �U�8�V �U�+�Q�H�m�K�M�b �U�R�V���U�k�V�V�- �U�e�V �U�+�Q�H�m�K�M �U�j�V�V�-
�U�d�V �U�+�Q�H�m�K�M �U�9�V�V ���M�/ �U�3�V �U�+�Q�H�m�K�M�b �U�9�V���U�8�V�V�X �A�M �i�?�2 �i�Q�T �T���M�2�H�- �r�2 �T�`�Q�t�v �7�Q�` �;�2�M�/�2�` �m�b�B�M�; �i�?�2 �;�2�M�/�2�`
�Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�c �B�M �i�?�2 �#�Q�i�i�Q�K �T���M�2�H�- �r�2 �+�Q�K�T���`�2 �b�Q�H�Q�@�7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q �b�Q�H�Q�@
�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X �_�2�b�m�H�i�b �B�M �#�Q�i�? �T���M�2�H�b �b�m�;�;�2�b�i �i�?���i �`�2�7�2�`�2�2�b �i���F�2 �H�Q�M�;�2�` �`�2�p�B�2�r�B�M�; ���M�/ ���+�+�2�T�i�B�M�;
�7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�- �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �;�Q �i�?�`�Q�m�;�? �K�Q�`�2 �`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r ���M�/ �i�?�2�B�` ���m�i�?�Q�`�b
�b�T�2�M�/ �H�Q�M�;�2�` �`�2�p�B�b�B�M�; �i�?�2�K�X

�6�B�`�b�i�- �`�2�7�2�`�2�2�b �b�T�2�M�/�- �Q�M ���p�2�`���;�2�- �9���R�y �/���v�b �H�Q�M�;�2�` �`�2�p�B�2�r�B�M�; �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X �*�Q�H�m�K�M�b �U�R�V ���M�/
�U�k�V �Q�7 �h���#�H�2�R�/�B�b�T�H���v �`�2�b�m�H�i�b �7�`�Q�K �P�G�a �2�b�i�B�K���i�B�Q�M �Q�7 �1�[�m���i�B�Q�M �U�8�V�X �A�M �+�Q�H�m�K�M �U�R�V�- �r�2 �T�`�Q�t�v �7�Q�`Q jt �m�b�B�M�;
�+�B�i���i�B�Q�M�b�c �Q�m�` �`�2�b�m�H�i�b �b�m�;�;�2�b�i �i�?���i �`�2�7�2�`�2�2�b �i���F�2 �9�X�8 �/���v�b �H�Q�M�;�2�` �i�Q �`�2�p�B�2�r �T���T�2�`�b �#�v �7�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�R�k���+�+�Q�`�/�B�M�; �i�Q �T���b�i �`�2�b�2���`�+�?�- �K�2�M ���`�2 �/�B�b�T�`�Q�T�Q�`�i�B�Q�M���i�2�H�v �K�Q�`�2 �H�B�F�2�H�v �i�Q �+�B�i�2 �i�?�2�B�` �Q�r�M �U�E�B�M�;�2�i ���H�X�k�y�R�d�V ���M�/ �Q�i�?�2�`
�K���H�2�@���m�i�?�Q�`�2�/ �r�Q�`�F �U�.�B�Q�M�2�i ���H�X�k�y�R�3�c �.�r�Q�`�F�B�M�2�i ���H�X�k�y�k�y�c �6�2�`�#�2�`�R�N�3�e�c �E�Q�{�k�y�R�N�V�X �1�+�Q�M�Q�K�B�b�i�b �#�2�H�B�2�p�2 �7�2�K���H�2�@���m�i�?�Q�`�2�/
�T���T�2�`�b ���`�2 �+�B�i�2�/ �H�2�b�b�- �?�Q�H�/�B�M�; �[�m���H�B�i�v �+�Q�M�b�i���M�i �U�*���`�/�2�i ���H�X�k�y�k�y�V�X �*���`�/�2�i ���H�X�U�k�y�k�y�V ���H�b�Q �}�M�/ �i�?���i �2�/�B�i�Q�`�b ���M�/ �`�2�7�2�`�2�2�b �;�B�p�2
�7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �H�Q�r�2�` �2�p���H�m���i�B�Q�M�b�- �+�Q�M�/�B�i�B�Q�M���H �Q�M �+�B�i���i�B�Q�M�b�X

�R�j���H�i�?�Q�m�;�? �2���+�? �Q�7 �i�?�2�b�2 �2�t���K�T�H�2�b �+�Q�m�H�/ �B�i�b�2�H�7 �#�2 �B�M�i�2�`�T�`�2�i�2�/ ���b �� �7�Q�`�K �Q�7 �/�B�b�+�`�B�K�B�M���i�B�Q�M�- �i�?�2�v �Q�+�+�m�`�`�2�/ �#�2�7�Q�`�2 �T�2�2�`
�`�2�p�B�2�r ���i�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b���M�/ �b�Q ���`�2 �M�Q�i �+���T�i�m�`�2�/ �#�v� R �-� ���+�+�2�T�i�-� �`�Q�m�M�/�b�Q��̀ A �X

�R�R



�h���#�H�2 �R�, �:�2�M�/�2�` �;���T�b �B�M �i�B�K�2 ���M�/ �H�2�M�;�i�? �Q�7 �T�2�2�` �`�2�p�B�2�r ���i�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�6�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�7�2�K���H�2 4:482� � � 4:754� � � � 0:028� � 0:103� � 11:133� � 10:890� � 

(1:647) (1:677) (0:014) (0:046) (5:216) (5:377)
t �U�`�Q�m�M�/�V � 15:893� � � � 12:608� � � 0:363� � � � 41:755� � � � 28:627� � � 

(0:972) (1:625) (0:016) (2:340) (2:182)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V� 5:243� � � 0:002 0:011 � 11:604� � � 

(0:836) (0:004) (0:015) (1:796)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 5:413� � � 

(1:798)
�`�2�p�B�b�2 �U�K���D�Q�`�V 7:187� � � 

(2:280)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V 2:963 2:382

(3:215) (7:482)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 2:643 5:581

(1:986) (4:495)
I j �U�T�`�Q�K�B�M�2�M�+�2�V � 1:263� � � � 1:477� � � 

(0:367) (0:278)
D jt � 1 �U�K���D�Q�`�V 43:731� � � 

(4:204)

�L�Q�X �Q�#�b�X �d�-�y�9�9 �d�-�y�9�9 �d�-�9�d�j �k�-�j�8�N �j�-�3�R�N �j�-�3�R�N
R2 �y�X�y�3�j �y�X�y�d�R �y�X�k�d�8 �y�X�y�j�3 �y�X�R�R�9 �y�X�R�j�e
�"�Q�m�M�/�b �U� 1 �V �(�9�X�k�9�- �9�X�9�3�) �(�9�X�d�8�- �9�X�d�3�) �(�@�y�X�y�9�- �@�y�X�y�j�) �(�y�X�R�y�- �y�X�R�y�) �(�N�X�e�9�- �R�R�X�R�j�) �(�N�X�R�8�- �R�y�X�3�N�)
�J�2���M �/�2�T�X �p���`�X �8�j�X�k�3�y �8�j�X�k�3�y �y�X�k�d�k �R�X�e�k�k �d�R�X�k�y�N �d�R�X�k�y�N

�a�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b
�7�2�K���H�2 9:571� � 8:852� � � 0:013 0:071 30:741� 30:856� 

(3:975) (4:104) (0:035) (0:122) (17:150) (17:670)
t �U�`�Q�m�M�/�V � 12:250� � � � 8:661� � � 0:329� � � � 34:898� � � � 27:559� � � 

(1:308) (1:853) (0:029) (5:465) (5:634)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V� 4:099� � � 0:002 � 0:021 � 5:132� 

(1:277) (0:009) (0:040) (2:697)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 9:758� � 

(4:218)
�`�2�p�B�b�2 �U�K���D�Q�`�V 12:792� � � 

(4:525)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V � 0:801 � 7:009

(6:185) (11:758)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 3:893 13:383

(5:145) (9:917)
I j �U�T�`�Q�K�B�M�2�M�+�2�V � 3:901� � � 3:528� � 

(1:589) (1:451)
D jt � 1 �U�K���D�Q�`�V 27:690� � � 

(9:829)

�L�Q�X �Q�#�b�X �R�-�k�d�8 �R�-�k�d�8 �R�-�j�8�y �9�9�d �d�9�9 �d�9�9
R2 �y�X�y�e�N �y�X�y�e�d �y�X�k�8�N �y�X�y�9�d �y�X�R�y�k �y�X�R�R�d
�"�Q�m�M�/�b �U� 1 �V �(�N�X�8�d�- �R�y�X�k�y�) �(�3�X�d�e�- �3�X�3�8�) �(�@�y�X�y�j�- �@�y�X�y�R�) �(�y�X�y�d�- �y�X�y�d�) �(�k�e�X�y�R�- �j�y�X�d�9�) �(�k�e�X�k�k�- �j�y�X�3�e�)
�J�2���M �/�2�T�X �p���`�X �8�j�X�j�N�8 �8�j�X�j�N�8 �y�X�k�9�8 �R�X�e�e�N �e�d�X�k�k�d �e�d�X�k�k�d

�u�2���` 3 3 3 3 3 3

�L�Q�i�2�X�6�B�;�m�`�2�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q �+�Q�2�{�+�B�2�M�i�b �7�`�Q�K �2�b�i�B�K���i�B�M�; �1�[�m���i�B�Q�M�b �U�8�V�- �U�e�V�- �U�d�V ���M�/ �U�3�V�X �A�M �i�?�2 �i�Q�T �T���M�2�H�- �r�2 �T�`�Q�t�v �7�Q�`
�;�2�M�/�2�` �m�b�B�M�; �i�?�2 �;�2�M�/�2�` �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�c �B�M �i�?�2 �#�Q�i�i�Q�K �T���M�2�H�- �r�2 �+�Q�K�T���`�2 �b�Q�H�Q�@�7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q
�b�Q�H�Q�@�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X �a�i���M�/���`�/ �2�`�`�Q�`�b �+�H�m�b�i�2�`�2�/ �#�v �`�2�7�2�`�2�2 �U�+�Q�H�m�K�M�b �U�R�V���U�k�V�V�- �K���M�m�b�+�`�B�T�i �U�+�Q�H�m�K�M �U�j�V�V ���M�/ �+�Q�`�`�2�@
�b�T�Q�M�/�B�M�; ���m�i�?�Q�` �U�+�Q�H�m�K�M�b �U�8�V���U�e�V�V �B�M �T���`�2�M�i�?�2�b�2�b�X � � � �- � � ���M�/ � �b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�}�+���M�i ���i �R�W�- �8�W ���M�/ �R�y�W�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�R�k



���m�i�?�Q�`�b �`�2�H���i�B�p�2 �i�Q �T���T�2�`�b �#�v �K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b�- ���M�/ �N�X�e �/���v�b �H�Q�M�;�2�` �i�Q �`�2�p�B�2�r �T���T�2�`�b �#�v �b�Q�H�Q
�7�2�K���H�2 ���m�i�?�Q�`�b �+�Q�K�T���`�2�/ �i�Q �T���T�2�`�b �#�v �K���H�2 �b�Q�H�Q ���m�i�?�Q�`�b�X �"�Q�i�? �;�2�M�/�2�` �;���T�b ���`�2 �`�Q�m�;�?�H�v �i�?�2 �b���K�2 �r�?�2�M
�r�2 �T�`�Q�t�v �7�Q�`Q jt �m�b�B�M�;Rijt ���M�/D jt �U�+�Q�H�m�K�M �U�k�V�V�X

�a�2�+�Q�M�/�- �`�2�7�2�`�2�2�b ���`�2 �H�2�b�b �H�B�F�2�H�v �i�Q �`�2�+�Q�K�K�2�M�/ ���+�+�2�T�i�B�M�; �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X �*�Q�H�m�K�M �U�j�V �B�M �h���#�H�2
�R�b�?�Q�r�b �`�2�b�m�H�i�b �7�`�Q�K �2�b�i�B�K���i�B�M�; �1�[�m���i�B�Q�M �U�e�V �m�b�B�M�; �� �H�B�M�2���` �T�`�Q�#���#�B�H�B�i�v �K�Q�/�2�H�X �1�p�2�`�v �`�Q�m�M�/ �Q�7 �`�2�p�B�2�r�-
�`�2�7�2�`�2�2�b ���`�2 ���#�Q�m�i �j �T�2�`�+�2�M�i �H�2�b�b �H�B�F�2�H�v �i�Q �`�2�+�Q�K�K�2�M�/ ���+�+�2�T�i�B�M�; �T���T�2�`�b �#�v �7�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�+�Q�K�T���`�2�/ �i�Q �b�B�K�B�H���` �[�m���H�B�i�v �T���T�2�`�b �#�v �K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b�X �q�?�2�M �r�2 �`�2�b�i�`�B�+�i �i�?�2 �b���K�T�H�2 �i�Q
�b�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b�-� 1 �/�`�Q�T�b �i�Q ���R �T�2�`�+�2�M�i ���M�/ �B�i�b �b�i���M�/���`�/ �2�`�`�Q�` �`�B�b�2�b�X ���H�i�?�Q�m�;�? �i�?�2 �b���K�T�H�2 �b�B�x�2 �B�b
�K�m�+�? �b�K���H�H�2�`�- �i�?�2 �;���T �B�b �`�Q�m�;�?�H�v �b�B�K�B�H���` �r�?�2�M �r�2 �T�`�Q�t�v �7�Q�`Q jt �m�b�B�M�; �i�?�2 �2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M �B�M �i�?�2 �T�`�2�p�B�Q�m�b
�`�Q�m�M�/ �U�7�Q�` �7�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b�-� 1 = � 0:036�- �b�i���M�/���`�/ �2�`�`�Q�` �y�X�y�k�8�V�X

�h�?�B�`�/�- �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�2�`�`�Q�` �`



�j�X�j�X�k �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b

�h���#�H�2�k �/�B�b�T�H���v�b �`�2�b�m�H�i�b �7�`�Q�K �2�b�i�B�K���i�B�M�; �b�B�K�B�H���` �;�2�M�/�2�` �;���T�b �B�M �i�B�K�2 ���M�/ �H�2�M�;�i�? �Q�7 �T�2�2�` �`�2�p�B�2�r �7�Q�` ���M
���/�/�B�i�B�Q�M���H �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b �U�2�t�+�H�m�/�B�M�;�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�V�X �l�M�H�B�F�2 �i�?�2 �+�Q�K�T�`�2�?�2�M�b�B�p�2
�B�M�7�Q�`�K���i�B�Q�M �r�2 �?���p�2 �7�Q�`�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�- �i�?�2 �/���i�� ���`�2 �7���` �K�Q�`�2 �H�B�K�B�i�2�/�, �i�?�2�v �Q�M�H�v �B�M�+�H�m�/�2 �i�?�`�2�2 �/���i�2�b
�U�}�`�b�i �b�m�#�K�B�b�b�B�Q�M�- �}�`�b�i �/�2�+�B�b�B�Q�M ���M�/ �}�M���H ���+�+�2�T�i���M�+�2�V ���M�/ �/�Q �M�Q�i �+�Q�M�i���B�M �`�2�7�2�`�2�2 �`�2�+�Q�K�K�2�M�/���i�B�Q�M�b �Q�`
�B�M�i�2�`�B�K �2�/�B�i�Q�`�B���H �/�2�+�B�b�B�Q�M�b�X �L�2�p�2�`�i�?�2�H�2�b�b�- �i�?�2�v �b�m�;�;�2�b�i �;�2�M�/�2�` �;���T�b �B�M �i�B�K�2 ���M�/ �`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r �i�?���i ���`�2
�`�Q�m�;�?�H�v �B�M �H�B�M�2 �r�B�i�? �i�?�Q�b�2 �T�`�2�b�2�M�i�2�/ �B�M �h���#�H�2�R�X

�h�Q ���T�T�`�Q�t�B�K���i�2 �i�B�K�2 �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b�- �r�2 �i���F�2 �i�?�2 �/�B�z�2�`�2�M�+�2 �U�B�M �/���v�b�V �#�2�i�r�2�2�M �� �T���T�2�`�ö�b �b�m�#�K�B�b�b�B�Q�M
���M�/ �}�`�b�i �/�2�+�B�b�B�Q�M �/���i�2�b �U�B�X�2�X�- �i�?�2 �/���i�2 �Q�7 �i�?�2t = 0 �2�/�B�i�Q�`�B���H �/�2�+�B�b�B�Q�M�- �b�2�2 �6�B�;�m�`�2�k�V�X�R�d �_�2�b�m�H�i�b �7�`�Q�K
�`�2�;�`�2�b�b�B�M�; �i�?�B�b �p���`�B���#�H�2 �Q�M �T�`�Q�t�B�2�b �7�Q�` �� �T���T�2�`�ö�b �;�2�M�/�2�` �+�Q�K�T�Q�b�B�i�B�Q�M ���M�/ �+�B�i���i�B�Q�M�b ���`�2 �T�`�2�b�2�M�i�2�/ �B�M �i�?�2
�}�`�b�i �i�r�Q �+�Q�H�m�K�M�b �Q�7 �h���#�H�2�k�X �A�M �+�Q�M�i�`���b�i �r�B�i�? �i�?�2 �`�2�b�m�H�i�b �B�M �h���#�H�2�R�- �2�b�i�B�K���i�2�b �B�M �+�Q�H�m�K�M �U�R�V �b�m�;�;�2�b�i
�i�?���i �`�2�7�2�`�2�2�b �b�T�2�M�/ ���#�Q�m�i �i�?�2 �b���K�2 ���K�Q�m�M�i �Q�7 �i�B�K�2 �2�p���H�m���i�B�M�; �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�- ���i �H�2���b�i �B�M �i�?�2
�}�`�b�i �`�Q�m�M�/ �Q�7 �`�2�p�B�2�r�X ���b �B�H�H�m�b�i�`���i�2�/ �B�M ���T�T�2�M�/�B�t�"�X�j�- �?�Q�r�2�p�2�`�- �i�?�2�b�2 �;���T�b �p���`�v �r�B�/�2�H�v ���+�`�Q�b�b �D�Q�m�`�M���H�b�X
�J�Q�`�2�Q�p�2�`�- �i�?�2�v �M�2�;���i�B�p�2�H�v �+�Q�`�`�2�H���i�2 �r�B�i�? �i�Q�i���H �`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r�- �b�m�;�;�2�b�i�B�M�; �i�?���i �� �i�`�m�2 �}�`�b�i �`�Q�m�M�/ �;���T
�K���v �#�2 �K���b�F�2�/ �#�v �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �i�?���i �r�2�`�2 �b�m�#�b�2�[�m�2�M�i�H�v �b�m�#�D�2�+�i �i�Q �T���`�i�B�+�m�H���`�H�v �i�Q�m�;�? �T�2�2�`
�`�2�p�B�2�r �U���T�T�2�M�/�B�t�"�X�9�V�X�R�3 �*�Q�H�m�K�M �U�k�V �+�Q�`�`�Q�#�Q�`���i�2�b �i�?�B�b �+�Q�M�+�H�m�b�B�Q�M�X �A�i �`�2�b�i�`�B�+�i�b �i�?�2 �b���K�T�H�2 �i�Q �T���T�2�`�b
�i�?���i �r�2�`�2 ���+�+�2�T�i�2�/ ���7�i�2�` �� �b�B�M�;�H�2 �`�Q�m�M�/ �U�i�?�2 �K�Q�b�i �H�B�F�2�H�v �Q�m�i�+�Q�K�2�V�c �i�?�2 �`�2�b�m�H�i�B�M�; �2�b�i�B�K���i�2�b ���`�2 �`�Q�m�;�?�H�v �B�M
�H�B�M�2 �r�B�i�? �i�?�Q�b�2 �B�M �h���#�H�2�R�X

�A�M �i�?�2 �i�?�B�`�/ �+�Q�H�m�K�M �Q�7 �h���#�H�2�k�- �r�2 �b�?�Q�r �`�2�b�m�H�i�b �7�`�Q�K �`�2�;�`�2�b�b�B�M�; �T���T�2�`�b�ö �i�Q�i���H �`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r �Q�M �i�?�2�B�`
�;�2�M�/�2�` �+�Q�K�T�Q�b�B�i�B�Q�M ���M�/ �+�B�i���i�B�Q�M�b�X �*�Q�M�b�B�b�i�2�M�i �r�B�i�? �`�2�b�m�H�i�b �B�M �h���#�H�2�R�- �7�2�K���H�2�@���m�i�?�Q�`�2�/ �K���M�m�b�+�`�B�T�i�b �;�Q
�i�?�`�Q�m�;�? �K�Q�`�2 �`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r�X �h�?�2 �;���T �7�Q�` �7�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b �B�b �b�K���H�H�2�` �i�?���M �i�?�2 �Q�M�2
�2�b�i�B�K���i�2�/ �B�M �h���#�H�2�R�c �B�i �B�b �b�B�K�B�H���` �U���M�/ �K�Q�`�2 �T�`�2�+�B�b�2�H�v �2�b�i�B�K���i�2�/�V �7�Q�` �b�Q�H�Q�@�7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X

�h�Q ���T�T�`�Q�t�B�K���i�2 �i�B�K�2 �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b�- �r�2 �i���F�2 �i�?�2 �/�B�z�2�`�2�M�+�2 �U�B�M �/���v�b�V �#�2�i�r�2�2�M �� �T���T�2�`�ö�b �}�`�b�i ���M�/ �}�M���H
�/�2�+�B�b�B�Q�M �/���i�2�b�- �2�t�+�H�m�/�B�M�; �T���T�2�`�b �i�?���i �r�2�`�2 ���+�+�2�T�i�2�/ �B�M �`�Q�m�M�/t = 0 �ó���b �B�b�ô �U�B�X�2�X�- �r�B�i�?�Q�m�i ���M�v �`�2�p�B�b�B�Q�M�b�V�X
�"�2�+���m�b�2 �i�?�B�b �}�;�m�`�2 �B�M�+�H�m�/�2�b �#�Q�i�? �i�?�2 �i�B�K�2 ���m�i�?�Q�`�b �b�T�2�M�/ �`�2�p�B�b�B�M�; �i�?�2�B�` �T���T�2�`�b ���b �r�2�H�H ���b �i�?�2 �i�B�K�2 �`�2�7�2�`�2�2�b
���M�/ �2�/�B�i�Q�`�b �b�m�#�b�2�[�m�2�M�i�H�v �i���F�2 �i�Q �`�2�p�B�2�r �i�?�2�B�` �`�2�p�B�b�B�Q�M�b�- �r�2 ���/�/�B�i�B�Q�M���H�H�v �+�Q�M�i�`�Q�H �7�Q�` �� �T���T�2�`�ö�b �i�Q�i���H �`�Q�m�M�/�b
�Q�7 �`�2�p�B�2�r �U�+�Q�H�m�K�M �U�9�V�V ���M�/ �`�2�b�i�`�B�+�i �i�?�2 �b���K�T�H�2 �i�Q �K���M�m�b�+�`�B�T�i�b ���+�+�2�T�i�2�/ ���7�i�2�` �� �b�B�M�;�H�2 �`�Q�m�M�/ �U�+�Q�H�m�K�M
�U�8�V�V�X �_�2�b�m�H�i�b �B�M �i�?�2 �i�Q�T �T���M�2�H �Q�7 �+�Q�H�m�K�M �U�9�V ���`�2 �`�Q�m�;�?�H�v �B�M �H�B�M�2 �r�B�i�? �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�b�i�B�K���i�2�b �B�M �h���#�H�2�R�c
�`�2�b�m�H�i�b �B�M �i�?�2 �#�Q�i�i�Q�K �T���M�2�H ���`�2 �b�K���H�H�2�` �B�M �K���;�M�B�i�m�/�2�- �#�m�i �K�Q�`�2 �T�`�2�+�B�b�2�H�v �2�b�i�B�K���i�2�/�X �*�Q�K�T���`�2�/ �i�Q �i�B�K�2
�b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b�- �i�?�2�`�2 �B�b ���H�b�Q �K�Q�`�2 �?�Q�K�Q�;�2�M�2�B�i�v ���+�`�Q�b�b �D�Q�m�`�M���H�b���2�b�i�B�K���i�2�b �b�?�Q�r�M �B�M ���T�T�2�M�/�B�t�"�X�j
�b�m�;�;�2�b�i �� �T�Q�b�B�i�B�p�2 �;���T �7�Q�` �i�?�2 �p���b�i �K���D�Q�`�B�i�v�X �A�M �+�Q�H�m�K�M �U�8�V�- �r�2 �`�2�b�i�`�B�+�i �i�?�2 �b���K�T�H�2 �i�Q �T���T�2�`�b �i�?���i �r�2�`�2
���+�+�2�T�i�2�/ ���7�i�2�` �� �b�B�M�;�H�2 �`�Q�m�M�/�c �i�?�2 �;�2�M�/�2�` �;���T �`�Q�m�;�?�H�v �?���H�p�2�b�X

�h�?�2 �;�2�M�/�2�` �;���T�b �B�M �h���#�H�2�k ���`�2 �`�Q�#�m�b�i �i�Q �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` ���m�i�?�Q�` �T�`�Q�K�B�M�2�M�+�2�- �M�m�K�#�2�` �Q�7 �+�Q�@���m�i�?�Q�`�b
���M�/ �K���M�m�b�+�`�B�T�i �H�2�M�;�i�? �U���T�T�2�M�/�B�t�*�V�X ���b �B�M �h���#�H�2�R�- �#�Q�m�M�/�b �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 ���b�b�m�K�T�i�B�Q�M �i�?���i �i�?�2
�m�M�Q�#�b�2�`�p���#�H�2�b �2�t�T�H���B�M ���#�Q�m�i ���b �K�m�+�? �Q�7 �i�?�2 �p���`�B���i�B�Q�M �B�M �i�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b ���b �i�?�2 �Q�#�b�2�`�p���#�H�2�b �/�Q
���`�2 �;�2�M�2�`���H�H�v �i�B�;�?�i�H�v �+�Q�K�T���+�i�2�/ ���`�Q�m�M�/ �T�Q�B�M�i �2�b�i�B�K���i�2�b �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b�?�B�T�X

�J�Q�b�i �+�Q�2�{�+�B�2�M�i�b �Q�M �`�2�K���B�M�B�M�; �p���`�B���#�H�2�b ���`�2 �b�B�K�B�H���` �i�Q �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�b�i�B�K���i�2�b �B�M �h���#�H�2�R�X �>�B�;�?�H�v �+�B�i�2�/
�T���T�2�`�b ���`�2 �`�2�p�B�2�r�2�/ ���M�/ �`�2�p�B�b�2�/ �7���b�i�2�` ���M�/ �H�2�b�b �T�`�Q�K�B�M�2�M�i ���m�i�?�Q�`�b �i���F�2 �K�Q�`�2 �i�B�K�2 �`�2�p�B�b�B�M�;�c �B�M �+�Q�M�i�`���b�i
�i�Q �`�2�b�m�H�i�b �B�M �h���#�H�2�R�- �?�Q�r�2�p�2�`�- �+�B�i���i�B�Q�M�b �T�Q�b�B�i�B�p�2�H�v �+�Q�`�`�2�H���i�2 �r�B�i�? �`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r�X

�R�d�q�2 �/�`�Q�T �9�R �K���M�m�b�+�`�B�T�i�b �r�B�i�? �� �}�`�b�i �/�2�+�B�b�B�Q�M �i�B�K�2 �2�t�+�2�2�/�B�M�; �k�X�8 �v�2���`�b�X �U���H�K�Q�b�i ���H�H �r�2�`�2 �T�m�#�H�B�b�?�2�/ �B�M �Q�M�H�v �i�r�Q �D�Q�m�`�M���H�b�-
���M�/ �i�?�2�B�` �/�2�H���v�2�/ �/�2�+�B�b�B�Q�M�b �H�B�F�2�H�v �`�2�~�2�+�i �B�M�B�i�B���H�H�v �H�Q�b�i �Q�` �7�Q�`�;�Q�i�i�2�M �b�m�#�K�B�b�b�B�Q�M�b�X�V

�R�3�q�2 �Q�#�b�2�`�p�2 �� �b�B�K�B�H���` �`�2�H���i�B�Q�M�b�?�B�T �B�M �i�?�2 �/���i�� �7�Q�`�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�X

�R�9




�9 �h�?�2 �`�Q�H�2 �Q�7 �b�i���i�B�b�i�B�+���H �/�B�b�+�`�B�K�B�M���i�B�Q�M



�h�Q �b�T�2�+�B�}�+���H�H�v �B�H�H�m�b�i�`���i�2 �?�Q�r �1�[�m���i�B�Q�M �U�N�V �b�2�T���`���i�2�b �7���+�i�Q�`�b �`�2�H���i�2�/ �i�Q �B�M�+�Q�K�T�H�2�i�2 �B�M�7�Q�`�K���i�B�Q�M �7�`�Q�K �i�?�Q�b�2
�i�?���i ���`�2 �B�M�/�2�T�2�M�/�2�M�i �Q�7 �B�i�- �b�m�T�T�Q�b�2� R

p > 0 ���M�/� R
w < � R

p �X �h�?�B�b �T���i�i�2�`�M �b�m�;�;�2�b�i�b �i�?���i �T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/
�`�2�7�2�`�2�2�b �b�i���i�B�b�i�B�+���H�H�v �/�B�b�+�`�B�K�B�M���i�2 ���;���B�M�b�i �7�2�K���H�2 ���m�i�?�Q�`�b ���M�/�- ���b �� �`�2�b�m�H�i�- �b�T�2�M�/ �H�Q�M�;�2�` �`�2�p�B�2�r�B�M�; �i�?�2�B�`
�T���T�2�`�b�c ���b �B�M�7�Q�`�K���i�B�Q�M �B�K�T�`�Q�p�2�b�- �?�Q�r�2�p�2�`�- �i�?�2�B�` ���#�B�H�B�i�v �i�Q �B�/�2�M�i�B�7�v �[�m���H�B�i�v �B�M �K�2�M�ö�b ���M�/ �r�Q�K�2�M�ö�b �T���T�2�`�b
�+�Q�M�p�2�`�;�2�b�- �b�Q� R

w �/�2�+�H�B�M�2�b �`�2�H���i�B�p�2 �i�Q� R
p �X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �B�7� R

w � � R
p �- �i�?�2�M �i�?�2 �i�B�K�2 �`�2�7�2�`�2�2�b �b�T�2�M�/

�2�p���H�m���i�B�M�; �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �B�b �B�M�/�2�T�2�M�/�2�M�i �Q�7 �U�Q�` �2�p�2�M �M�2�;���i�B�p�2�H�v �`�2�H���i�2�/ �i�Q�V �B�M�7�Q�`�K���i�B�Q�M�X �h�?�B�b
�Q�m�i�+�Q�K�2 �b�m�;�;�2�b�i�b �i�?���i �i�?�2 �;�2�M�/�2�` �;���T �B�b �M�Q�i �/�`�B�p�2�M �#�v �b�i���i�B�b�i�B�+���H �/�B�b�+�`�B�K�B�M���i�B�Q�M�X

�9�X�k �1�b�i�B�K���i�B�Q�M �b�i�`���i�2�;�v

�h�Q �B�/�2�M�i�B�7�v �i�?�2 �2�z�2�+�i �Q�7 �B�M�7�Q�`�K���i�B�Q�M�- �r�2 �`�2�@�2�b�i�B�K���i�2 �i�?�2 �2�[�m���i�B�Q�M�b �B�M �a�2�+�i�B�Q�M�j�X�k�B�M�+�H�m�/�B�M�; ���M �B�M�/�B�+���i�Q�`
�p���`�B���#�H�2 �Q�7 �`�2�7�2�`�2�2 �B�M�7�Q�`�K���i�B�Q�M ���M�/ �B�i�b �B�M�i�2�`���+�i�B�Q�M �r�B�i�? �7�2�K���H�2�X �h�?�m�b�-� 1 �B�M �1�[�m���i�B�Q�M�b �U�R�y�V�- �U�R�R�V�- �U�R�k�V
���M�/ �U�R�j�V �2�b�i�B�K���i�2�b� R

w �- � ���+�+�2�T�i
w �- � �`�Q�m�M�/�b

w ���M�/� A
w �- �`�2�b�T�2�+�i�B�p�2�H�v�-� 1 + � 3 �2�b�i�B�K���i�2�b� R

p �- � ���+�+�2�T�i
p �- � �`�Q�m�M�/�b

p

���M�/� A
p �- ���M�/� 3 �2�b�i�B�K���i�2�b~� R �- ~� ���+�+�2�T�i�- ~� �`�Q�m�M�/�b���M�/~� A �,

�i�B�K�2R
ijt = � 0 + � 1 �7�2�K���H�2j + � 2 �B�M�7�Qp

ij + � 3 �7�2�K���H�2j � �B�M�7�Qp
ij + � 4 Q jt + � 5 t + � j + " ijt ; �U�R�y�V

���+�+�2�T�iijt = � 0 + � 1 �7�2�K���H�2j + � 2 �B�M�7�Qp
ij + � 3 �7�2�K���H�2j � �B�M�7�Qp

ij + � 4 Q jt + � 5 t + � j + " ijt ; �U�R�R�V

max t ij = � 0 + � 1 �7�2�K���H�2j + � 2 �B�M�7�Qp
ij + � 3 �7�2�K���H�2j � �B�M�7�Qw

ij + � 4 Q j + � j + " ij ; �U�R�k�V

�i�B�K�2A
ijt = � 0 + � 1 �7�2�K���H�2j + � 2 �B�M�7�Qp

jt + � 3 �7�2�K���H�2j � �B�M�7�Qp
jt + � 4 Q jt + � 5 t + � 6 I j + � j + " ijt ; �U�R�j�V

�r�?�2�`�2 �i�B�K�2A
ijt �B�b �i�B�K�2 �b�T�2�M�i �`�2�p�B�b�B�M�; �T���T�2�`j �B�M �`�Q�m�M�/t �;�B�p�2�Mj �r���b �`�2�7�2�`�2�2�/ �#�vi �-max t ij �B�bj �ö�b �i�Q�i���H

�`�Q�m�M�/�b �Q�7 �`�2�p�B�2�r �+�Q�M�/�B�i�B�Q�M���H �Q�Mi ���M�/ �B�M�7�Qp
ij �B�b ���M �B�M�/�B�+���i�Q�` �p���`�B���#�H�2 �2�[�m���H �i�Q �Q�M�2 �B�7i �r���b �T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/�X

�_�2�K���B�M�B�M�; �p���`�B���#�H�2�b ���`�2 �/�2�}�M�2�/ �B�M �a�2�+�i�B�Q�M�j�X�k�X ���b �#�2�7�Q�`�2�- �r�2 �T�`�Q�t�v �7�Q�`Q jt ���M�/Q j �m�b�B�M�; �+�B�i���i�B�Q�M�b�- ���M�/
I j �m�b�B�M�; �i�?�2 �K���t�B�K�m�K �M�m�K�#�2�` �Q�7 �K���M�m�b�+�`�B�T�i�b �T�`�2�p�B�Q�m�b�H�v �T�m�#�H�B�b�?�2�/ �B�M�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�#�v ���M�v ���m�i�?�Q�`
�Q�Mj �X

���H�i�?�Q�m�;�? �ó�T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/�ô �`�2�7�2�`�2�2�b ���`�2 �?���`�/ �i�Q �B�/�2�M�i�B�7�v�- �r�2 ���i�i�2�K�T�i �i�Q �/�Q �b�Q �m�b�B�M�; �i�?�2�B�` �2�t�T�2�`�B�2�M�+�2
�`�2�p�B�2�r�B�M�; �7�Q�`�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�X �A�M �T���`�i�B�+�m�H���`�- �r�2 �b�2�i �B�M�7�Qp

ij = 1 �B�7 �`�2�7�2�`�2�2i �?���/ �Q�M�H�v �`�2�p�B�2�r�2�/ �7�Q�m�` �Q�`
�7�2�r�2�` �2�p�2�M�i�m���H�H�v ���+�+�2�T�i�2�/ �T���T�2�`�b �r�?�2�M �U�b�V�?�2 �r���b ���b�F�2�/ �i�Q �`�2�p�B�2�r �T���T�2�`j ���M�/ �y �Q�i�?�2�`�r�B�b�2�X�R�N���+�+�Q�m�M�i�B�M�;
�7�Q�` �B�/�2�M�i�B�+���H ���b�b�m�K�T�i�B�Q�M�b �i�Q �i�?�Q�b�2 �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�B�Q�M�j�X�k�����M�/ ���b�b�m�K�B�M�; �i�?���i �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b ���`�2 �B�M�/�2�2�/
�K�Q�`�2 �T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/ ���#�Q�m�i �i�?�2 �T�2�2�` �`�2�p�B�2�r �T�`�Q�+�2�b�b �i�?���M �2�t�T�2�`�i �`�2�7�2�`�2�2�b�- ���H�H �2�H�b�2 �2�[�m���H��� 1 �B�M �1�[�m���i�B�Q�M�b
�U�R�y�V�- �U�R�R�V ���M�/ �U�R�k�V �B�b ���M �m�M�#�B���b�2�/ �2�b�i�B�K���i�2 �Q�7� R

w �- � ���+�+�2�T�i
w ���M�/� �`�Q�m�M�/�b

w �- �`�2�b�T�2�+�i�B�p�2�H�v ���M�/� 1 + � 3 �B�b
���M �m�M�#�B���b�2�/ �2�b�i�B�K���i�2 �Q�7� R

p �- � ���+�+�2�T�i
p ���M�/� �`�Q�m�M�/�b

p �X �"�v �7�m�`�i�?�2�` ���b�b�m�K�B�M�; �i�?���i �T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/ �`�2�7�2�`�2�2�b�ö
�2�p���H�m���i�B�Q�M�b �Q�7 �K���M�m�b�+�`�B�T�i�b ���`�2 �+�Q�K�T���`�2�/ �i�Q �r�2�H�H�@�B�M�7�Q�`�K�2�/���#�m�i �Q�i�?�2�`�r�B�b�2 �B�/�2�M�i�B�+���H���`�2�7�2�`�2�2�b�ö �2�p���H�m���i�B�Q�M�b
�Q�7 �i�?�2 �2�t���+�i �b���K�2 �K���M�m�b�+�`�B�T�i�b�-� 3 �B�b ���H�b�Q ���M �m�M�#�B���b�2�/ �2�b�i�B�K���i�2 �Q�7~� R �- ~� ���+�+�2�T�i���M�/~� �`�Q�m�M�/�b�X

���b �/�B�b�+�m�b�b�2�/ �T�`�2�p�B�Q�m�b�H�v�- �i�B�K�2A
ijt �`�2�K���B�M�b �� �T�`�Q�#�H�2�K���i�B�+ �T�`�Q�t�v �7�Q�` �2�z�Q�`�i �B�M �1�[�m���i�B�Q�M �U�R�j�V�X �L�2�p�2�`�i�?�2�H�2�b�b�-

� 1 � 0 �T�H���m�b�B�#�H�v �B�K�T�H�B�2�b �i�?���i� 1 + � 3 �+�Q�M�b�2�`�p���i�B�p�2�H�v �2�b�i�B�K���i�2�b� A
p �- ���M�/� 3 �+�Q�M�b�2�`�p���i�B�p�2�H�v �2�b�i�B�K���i�2�b~� A �X

�h�Q �b�2�2 �r�?�v�- �H�2�ik 2 f p; wg �+���T�i�m�`�2 �`�2�7�2�`�2�2i k �ö�b �B�M�7�Q�`�K���i�B�Q�M �U�T�Q�Q�`�H�v ���M�/ �r�2�H�H�@�B�M�7�Q�`�K�2�/�- �`�2�b�T�2�+�i�B�p�2�H�v�V�-
�/�2�}�M�2 �i�B�K�2A

jt (i k ) ���b �i�?�2 ���K�Q�m�M�i �Q�7 �i�B�K�2j �ö�b ���m�i�?�Q�`�b �b�T�2�M�/ �`�2�b�T�Q�M�/�B�M�; �i�Q



� ���#�b�Q�`�#�b �i�?�2 �2�t�i�`�� �i�B�K�2 �r�Q�K�2�M �b�T�2�M�/ �+�Q�K�T�H�2�i�B�M�; �i�?�2�B�` �`�2�p�B�b�B�Q�M�b�- �?�Q�H�/�B�M�; �2�z�Q�`�i �}�t�2�/�X�k�y

� 1





�7�2�K���H�2 ���m�i�?�Q�`�b �b�T�2�M�/ �9�k�7�2�r�2�`�/���v�b �`�2�p�B�b�B�M�; �+�Q�K�T���`�2�/ �i�Q �K�2�M �U�b�i���M�/���`�/ �2�`�`�Q�` �R�8�V�- �Q�` �8�8 �7�2�r�2�` �/���v�b ���7�i�2�`







�.�B�Q�M�- �J�X �G�X�- �C�X �G�X �a�m�K�M�2�`�- ���M�/ �a�X �J�X �J�B�i�+�?�2�H�H �U�k�y�R�3�V�X �ó�:�2�M�/�2�`�2�/ �+�B�i���i�B�Q�M �T���i�i�2�`�M�b ���+�`�Q�b�b �T�Q�H�B�i�B�+���H �b�+�B�2�M�+�2
���M�/ �b�Q�+�B���H �b�+�B�2�M�+�2 �K�2�i�?�Q�/�Q�H�Q�;�v �}�2�H�/�b�ô�X�S�Q�H�B�i�B�+���H ���M���H�v�b�B�b�k�e �U�j�V�- �T�T�X �j�R�k���j�k�d�X

�.�m�+�?�- �C�X�2�i ���H�X�U�k�y�R�k�V�X �ó�h�?�2 �T�Q�b�b�B�#�H�2 �`�Q�H�2 �Q�7 �`�2�b�Q�m�`�+�2 �`�2�[�m�B�`�2�K�2�M�i�b ���M�/ ���+���/�2�K�B�+ �+���`�2�2�`�@�+�?�Q�B�+�2 �`�B�b�F �Q�M
�;�2�M�/�2�` �/�B�z�2�`�2�M�+�2�b �B�M �T�m�#�H�B�+���i�B�Q�M �`���i�2 ���M�/ �B�K�T���+�i�ô�X�S�G�P�a �P�L�1�d �U�R�k�V�- �2�8�R�j�j�k�X

�.�m�+�i�Q�`�- �G�X�- �a�X �:�Q�v���H�- ���M�/ ���X �S�`�m�K�K�2�` �U�k�y�k�R�V�X �ó�:�2�M�/�2�` ���M�/ �+�Q�H�H���#�Q�`���i�B�Q�M�ô�X�_�2�p�B�2�r �Q�7 �1�+�Q�M�Q�K�B�+�b ���M�/
�a�i���i�B�b�i�B�+�b�U�7�Q�`�i�?�+�Q�K�B�M�;�V�X
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�M�Q�p�B�+�2 �`�2�7�X −0:347� � � −0:036 −1:453� � −1:338� � � −0:140 −0:011
(0:120) (0:076) (0:633) (0:353) (0:100) (0:114)

�7�2�K���H�2×�M�Q�p�B�+�2 �`�2�7�X0:142 0:066 1:488� � 0:720 −0:301� −0:603� � � 
(0:115) (0:121) (0:745) (0:460) (0:178) (0:183)

�+�B�i���i�B�Q�M�b �U���b�B�M�?�V 0:847� � � 0:521� � � 0:230� � � 0:211� � � 
(0:104) (0:086) (0:022) (0:031)

�L�Q�X �Q�#�b�X �9�-�d�k�9 �9�-�d�k�9 �9�-�d�k�9 �9�-�d�k�9 �9�-�d�k�9 �9�-�d�k�9
R2 �y�X�9�9�3 �y�X�d�d�d �y�X�R�d�e �y�X�e�3�3 �y�X�y�9�k �y�X�8�3�k
�J�2���M �/�2�T�X �p���`�X �k�X�d�y�y �k�X�d�y�y �j�X�k�N�N �j�X�k�N�N �k�X�3�3�y �k�X�3�3�y

�7�2�K���H�2 �b�Q�H�Q −0:370 −0:090 −2:834� � −1:642 0:019 0:332
(0:544) (0:520) (1:321) (1:074) (0:809) (0:764)

�M�Q�p�B�+�2 �`�2�7�X −0:322� � � −0:053 −1:375� � � −1:028� � � −0:097 0:028
(0:111) (0:092) (0:531) (0:351) (0:096) (0:148)

�7�2�K���H�2×�M�Q�p�B�+�2 �`�2�7�X0:295 0:075 1:272 0:368 −0:359 −0:496
(0:560) (0:560) (1:337) (1:169) (0:823) (0:802)

�+�B�i���i�B�Q�M�b �U���b�B�M�?�V 0:814� � � 0:507� � � 0:202� � � 0:230� � � 
(0:091) (0:117) (0:024) (0:036)

�L�Q�X �Q�#�b�X �j�-�k�N�j �j�-�k�N�j �j�-�k�N�j �j�-�k�N�j �j�-�k�N�j �j�-�k�N�j
R2 �y�X�9�k�e �y�X�d�N�8 �y�X�R�N�j �y�X�d�j�k �y�X�y�j�e �y�X�e�k�y
�J�2���M �/�2�T�X �p���`�X �k�X�d�R�9 �k�X�d�R�9 �j�X�k�3�k �j�X�k�3�k �k�X�3�j�9 �k�X�3�j�9

�u�2���` 3 3 3 3 3 3
�_�2�7�2�`�2�2 3 3 3

�L�Q�i�2�X�h���#�H�2 �/�B�b�T�H���v�b �+�Q�2�{�+�B�2�M�i�b �7�`�Q�K �`�2�;�`�2�b�b�B�M�; �+�B�i���i�B�Q�M�b �U���b�B�M�?�V�- ���m�i�?�Q�` �T�`�Q�K�B�M�2�M�+�2 ���M�/ �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F �Q�M
�+�B�i���i�B�Q�M�b �U�r�?�2�`�2 ���T�T�`�Q�T�`�B���i�2�V�- �7�2�K���H�2 ���m�i�?�Q�`�b�?�B�T�- �� �/�m�K�K�v �p���`�B���#�H�2 �7�Q�` �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b�- ���M�/ ���M �B�M�i�2�`���+�i�B�Q�M �#�2�@
�i�r�2�2�M �i�?�2 �H���i�i�2�` �i�r�Q �p���`�B���#�H�2�b�X �a�i���M�/���`�/ �2�`�`�Q�`�b �+�H�m�b�i�2�`�2�/ �Q�M �`�2�7�2�`�2�2�b �B�M �T���`�2�M�i�?�2�b�2�b�X � � � �- � � ���M�/ � �b�i���i�B�b�i�B�+���H�H�v
�b�B�;�M�B�}�+���M�i ���i �R�W�- �8�W ���M�/ �R�y�W�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�� �/�m�K�K�v �p���`�B���#�H�2 �7�Q�` �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �b�m�#�K�B�b�b�B�Q�M �v�2���` �}�t�2�/ �2�z�2�+�i�b ���M�/ �+�B�i���i�B�Q�M�b �U�r�?�2�`�2
�`�2�H�2�p���M�i�V�X �q�B�i�?�Q�m�i �`�2�7�2�`�2�2 �}�t�2�/ �2�z�2�+�i�b �U�i�Q�T �`�Q�r�V�- �H�2�b�b �2�t�T�2�`�B�2�M�+�2�/ �`�2�7�2�`�2�2�b �K���v �#�2 ���b�b�B�;�M�2�/ �T���T�2�`�b �i�?���i
�i���F�2 �H�Q�M�;�2�` �i�Q �`�2�p�B�2�r�- ���+�+�m�K�m�H���i�2 �7�2�r�2�` �+�B�i���i�B�Q�M�b ���M�/ ���`�2 �#�v �H�2�b�b �T�`�Q�K�B�M�2�M�i ���m�i�?�Q�`�b ���i �H�Q�r�2�` �`���M�F�2�/
�B�M�b�i�B�i�m�i�B�Q�M�b �U�`�2�K���B�M�B�M�; �2�b�i�B�K���i�2�b ���`�2 �M�Q�i �b�B�;�M�B�}�+���M�i�H�v �/�B�z�2�`�2�M�i �7�`�Q�K �x�2�`�Q�V�X ���7�i�2�` �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �`�2�7�2�`�2�2
�}�t�2�/ �2�z�2�+�i�b�- �+�Q�2�{�+�B�2�M�i�b ���`�2 �B�M�/�B�b�i�B�M�;�m�B�b�?���#�H�2 �7�`�Q�K �x�2�`�Q �r�B�i�? �Q�M�2 �2�t�+�2�T�i�B�Q�M�b�, �+�Q�K�T���`�2�/ �i�Q �2�t�T�2�`�i �`�2�7�2�`�2�2�b�-
�M�Q�p�B�+�2 �`�2�7�2�`�2�2�b �K���v �#�2 ���b�b�B�;�M�2�/ �K���M�m�b�+�`�B�T�i�b �#�v �H�2�b�b �T�`�Q�K�B�M�2�M�i ���m�i�?�Q�`�b�X

���H�i�?�Q�m�;�? �6�B�;�m�`�2���X�k�" �/�Q�2�b �M�Q�i �+�Q�M�b�B�b�i�2�M�i�H�v �b�m�;�;�2�b�i �i�?���i �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b ���`�2 ���b�b�B�;�M�2�/ �K�Q�`�2 �/�B�{�+�m�H�i
�i�Q �`�2�p�B�2�r �T���T�2�`�b �+�Q�K�T���`�2�/ �i�Q �2�t�T�2�`�i �`�2�7�2�`�2�2�b�- �2�/�B�i�Q�`�b �+�Q�m�H�/ �T�H���m�b�B�#�H�v ���b�b�B�;�M �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b �2���b�B�2�`�@�i�Q�@
�2�p���H�m���i�2 �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b ���M�/ �?���`�/�2�`�@�i�Q�@�2�p���H�m���i�2 �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b ���M�/ �2�t�T�2�`�B�2�M�+�2�/ �`�2�7�2�`�2�2�b
�i�?�2 �`�2�p�2�`�b�2 �B�M �� �r���v �i�?���i �r���b�?�2�b �Q�m�i �r�?�2�M ���;�;�`�2�;���i�B�M�; �Q�p�2�` �;�2�M�/�2�`�b�X �q�2 �i�?�2�`�2�7�Q�`�2 ���/�/�B�i�B�Q�M���H�H�v �`�2�;�`�2�b�b
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V�- ���m�i�?�Q�` �T�`�Q�K�B�M�2�M�+�2 ���M�/ �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F �Q�M �7�2�K���H�2�@���m�i�?�Q�`�b�?�B�T�- �� �/�m�K�K�v �p���`�B���#�H�2 �7�Q�`
�T�Q�Q�`�H�v �B�M�7�Q�`�K�2�/ �`�2�7�2�`�2�2�b�- �i�?�2�B�` �B�M�i�2�`���+�i�B�Q�M ���M�/�- �r�?�2�`�2 ���T�T�`�Q�T�`�B���i�2�- �+�B�i���i�B�Q�M�b�X �U�a�2�2 ���T�T�2�M�/�B�t�*�X�9�7�Q�`
�/�2�i���B�H�b �Q�M �?�Q�r �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F �r���b �+���H�+�m�H���i�2�/�X�V �_�2�b�m�H�i�b ���`�2 �T�`�2�b�2�M�i�2�/ �B�M �h���#�H�2���X�j�X �P�M�H�v �2�b�i�B�K���i�2�b �B�M
�+�Q�H�m�K�M�b �U�8�V ���M�/ �U�e�V �T�H���m�b�B�#�H�v �`�2�7�m�i�2 �i�?�2 �p���H�B�/�B�i�v �Q�7 �Q�m�` ���b�b�m�K�T�i�B�Q�M�, �i�?�2�v �b�m�;�;�2�b�i �i�?���i �7�2�K���H�2�@���m�i�?�Q�`�2�/
�T���T�2�`�b ���b�b�B�;�M�2�/ �i�Q �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b ���`�2 �?���`�/�2�` �i�Q �2�p���H�m���i�2�����b �T�`�Q�t�B�2�/ �7�Q�` �#�v �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F���`�2�H���i�B�p�2
�i�Q �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�c �i�?�2 �Q�T�T�Q�b�B�i�2 �B�b �i�`�m�2 �7�Q�` �2�t�T�2�`�i �`�2�7�2�`�2�2�b�X �U�>�Q�r�2�p�2�`�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �B�M�b�i�B�i�m�i�B�Q�M���H
�`���M�F �B�M �6�B�;�m�`�2�j �/�Q�2�b �M�Q�i �+�?���M�;�2 �Q�m�` �;�2�M�2�`���H �+�Q�M�+�H�m�b�B�Q�M�b�- �b�2�2 �6�B�;�m�`�2�*�X�j�- ���T�T�2�M�/�B�t�*�X�9�X�V �A�M �+�Q�M�i�`���b�i�-
�`�2�b�m�H�i�b �B�M �+�Q�H�m�K�M�b �U�R�V���U�9�V �b�m�;�;�2�b�i �i�?���i �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b ���b�b�B�;�M�2�/ �i�Q �M�Q�p�B�+�2 �`�2�7�2�`�2�2�b ���`�2 �2���b�B�2�` �i�Q
�2�p���H�m���i�2 �+�Q�K�T���`�2�/ �i�Q �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b ���M�/ �i�?�2 �`�2�p�2�`�b�2 �7�Q�` �2�t�T�2�`�i �`�2�7�2�`�2�2�b�X

�e



���X�8 ���H�i�2�`�M���i�B�p�2 �T�`�Q�t�B�2�b �7�Q�` �;�2�M�/�2�`

�h�?�2 �7�Q�H�H�Q�r�B�M�; �i���#�H�2�b ���M�/ �}�;�m�`�2�b �`�2�T�H�B�+���i�2 �h���#�H�2�R���M�/ �6�B�;�m�`�2�j �m�b�B�M�; ���H�i�2�`�M���i�B�p�2 �/�2�}�M�B�i�B�Q�M�b �Q�7 �7�2�K���H�2 ���m�@
�i�?�Q�`�b�?�B�T�X�R �h���#�H�2���X�9���M�/ �6�B�;�m�`�2���X�j�+�Q�K�T���`�2 �2�M�i�B�`�2�H�v �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q �2�M�i�B�`�2�H�v �7�2�K���H�2�@���m�i�?�Q�`�2�/
�T���T�2�`�b�X �h���#�H�2���X�8���M�/ �6�B�;�m�`�2���X�9�+�Q�K�T���`�2 �T���T�2�`�b �r�B�i�? �� �b�2�M�B�Q�` �7�2�K���H�2 ���m�i�?�Q�` �i�Q �T���T�2�`�b �r�B�i�? �� �b�2�M�B�Q�`
�K���H�2 ���m�i�?�Q�` �U�K�B�t�2�/�@�;�2�M�/�2�`�2�/ �T���T�2�`�b �r�B�i�? �� �b�2�M�B�Q�` �K���H�2 ���m�i�?�Q�` ���`�2 �2�t�+�H�m�/�2�/�V�X�k �h���#�H�2���X�e���M�/ �6�B�;�m�`�2
���X�8�`�2�T�H���+�2 �i�?�2 �#�B�M���`�v �p���`�B���#�H�2 �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b�?�B�T �r�B�i�? �� �+�Q�M�i�B�M�m�Q�m�b �K�2���b�m�`�2 �Q�7 �i�?�2 �`���i�B�Q �Q�7 �7�2�K���H�2
���m�i�?�Q�`�b�X �A�M �h���#�H�2���X�d���M�/ �6�B�;�m�`�2���X�e�r�2 �/�2�}�M�2 �7�2�K���H�2 ���m�i�?�Q�`�b�?�B�T ���b �?���p�B�M�; ���i �H�2���b�i �8�y �T�2�`�+�2�M�i �7�2�K���H�2
���m�i�?�Q�`�b �U�K�B�t�2�/�@�;�2�M�/�2�`�2�/ �T���T�2�`�b �r�B�i�? �7�2�r�2�` �i�?���M �8�y �T�2�`�+�2�M�i �7�2�K���H�2 ���m�i�?�Q�`�b ���`�2 �2�t�+�H�m�/�2�/�V�X �6�B�M���H�H�v�- �h���#�H�2
���X�3���M�/ �6�B�;�m�`�2���X�d�+�Q�K�T���`�2 �T���T�2�`�b �r�B�i�? ���i �H�2���b�i �Q�M�2 �7�2�K���H�2 ���m�i�?�Q�` �i�Q �2�t�+�H�m�b�B�p�2�H�v �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X

�A�M �;�2�M�2�`���H�- �`�2�b�m�H�i�b �B�M �h���#�H�2�b���X�9�����X�3���`�2 �b�B�K�B�H���` �i�Q �i�?�Q�b�2 �T�`�2�b�2�M�i�2�/ �B�M �h���#�H�2�R�X �_�2�b�m�H�i�b �B�M �+�Q�H�m�K�M�b
�U�8�V���U�e�V ���`�2 �K�Q�b�i �b�B�K�B�H���`�- ���H�i�?�Q�m�;�? �i�?�2 �;���T�b ���`�2 �H���`�;�2�` �B�M �h���#�H�2�b���X�9���M�/���X�e�i�?���M �i�?�2�v ���`�2 �r�?�2�M �7�2�K���H�2
���m�i�?�Q�`�b�?�B�T �B�b �/�2�}�M�2�/ �H�2�b�b �`�2�b�i�`�B�+�i�B�p�2�H�v �U�2�X�;�X�- ���b �B�M �h���#�H�2���X�3�V�X �_�2�b�m�H�i�b �B�M �+�Q�H�m�K�M�b �U�j�V ���M�/ �U�9�V ���`�2 �b���K�2
�b�B�;�M�2�/ �+�Q�K�T���`�2�/ �i�Q �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�b�i�B�K���i�2�b �B�M �h���#�H�2�R�- ���H�i�?�Q�m�;�? �i�?�2�v ���`�2 �K�Q�`�2 �M�Q�B�b�B�H�v �2�b�i�B�K���i�2�/�c �B�M
�h���#�H�2�b���X�d���M�/���X�3�- �i�?�2�v ���`�2 ���H�b�Q �K�m�+�? �b�K���H�H�2�` �B�M �K���;�M�B�i�m�/�2�X �A�M �h���#�H�2�b���X�9�����X�e�- �;�2�M�/�2�` �;���T�b �B�M �/���v�b
�b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b �U�+�Q�H�m�K�M�b �U�R�V���U�k�V�V ���`�2 �b�B�K�B�H���`�H�v �b�B�x�2�/ �Q�` �H���`�;�2�` �+�Q�K�T���`�2�/ �i�Q �2�b�i�B�K���i�2�b �B�M �h���#�H�2�R�X �h�?�2
�;���T�b ���`�2 �K�m�+�? �b�K���H�H�2�` �U���M�/ �M�Q�i �b�B�;�M�B�}�+���M�i�H�v �/�B�z�2�`�2�M�i �7�`�Q�K �x�2�`�Q�V �B�M �h���#�H�2�b���X�d���M�/���X�3�X

�6�B�;�m�`�2�b���X�j�����X�d���H�H �b�m�;�;�2�b�i �i�?���i �i�B�K�2 �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b �/�2�+�`�2���b�2�b ���M�/ �T�`�Q�#���#�B�H�B�i�v �Q�7 ���+�+�2�T�i���M�+�2 �B�M�+�`�2���b�2�b
�r�?�2�M �T���T�2�`�b ���`�2 �`�2�p�B�2�r�2�/ �#�v �2�t�T�2�`�i�b �B�M�b�i�2���/ �Q�7 �M�Q�p�B�+�2�b�- �B�M �H�B�M�2 �r�B�i�? �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�b�i�B�K���i�2�b �b�?�Q�r�M �B�M
�6�B�;�m�`�2�j�X �6�B�;�m�`�2�b���X�j���M�/���X�8�b�m�;�;�2�b�i �i�?���i �i�B�K�2 �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b ���H�b�Q �/�2�+�H�B�M�2�b�- ���H�i�?�Q�m�;�? �i�?�2 �2�p�B�/�2�M�+�2
�B�M �6�B�;�m�`�2�b���X�9�- ���X�e���M�/���X�d�B�b �H�2�b�b �+�H�2���`�X �A�M �+�Q�M�i�`���b�i �r�B�i�? �6�B�;�m�`�2�j



���X�8�X�R �1�t�+�H�m�b�B�p�2�H�v �7�2�K���H�2�@���m�i�?�Q�`�2�/

�h���#�H�2 ���X�9�, �h���#�H�2�R�- �2�t�+�H�m�b�B�p�2�H�v �7�2�K���H�2�@���m�i�?�Q�`�2�/

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�R�y�y�W �7�2�K���H�2 6:063� � 6:443� � −0:026 0:093 22:393� � 22:575� 
(2:990) (3:066) (0:024) (0:084) (11:278) (11:897)

t �U�`�Q�m�M�/�V −15:851� � � −11:727� � � 0:358� � � −40:615� � � −27:838� � � 
(1:024) (1:600) (0:018) (2:766) (2:598)

�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−5:229� � � 0:007 0:000 −12:177� � � 
(0:910) (0:005) (0:018) (2:146)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 5:583� � � 

(2:049)
�`�2�p�B�b�2 �U�K���D�Q�`�V 8:532� � � 

(2:512)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V 4:625 7:800

(3:353)
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���X�8�X�k �a�2�M�B�Q�` �7�2�K���H�2 ���m�i�?�Q�`

�h���#�H�2 ���X�8�, �h���#�H�2�R�- �b�2�M�B�Q�` �7�2�K���H�2 ���m�i�?�Q�`

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�b�2�M�B�Q�` �7�2�K�X 3:932� � � 4:386� � � −0:019� 0:074� 8:299� 8:244� 
(1:424) (1:465) (0:011) (0:040) (4:784) (4:829)

t �U�`�Q�m�M�/�V −15:884� � � −12:596� � � 0:363� � � −41:731� � � −28:562� � � 
(0:977) (1:636) (0:016) (2:338) (2:179)

�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−5:221� � � 0:002 0:011 −11:683� � � 
(0:836) (0:004) (0:015) (1:799)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 5:458� � � 

(1:791)
�`�2�p�B�b�2 �U�K���D�Q�`�V 7:171� � � 

(2:272)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V 2:946 2:397

(3:217) (7:497)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 2:571 5:601

(1:991) (4:509)
Ij �U�T�`�Q�K�B�M�2�M�+�2�V −1:181� � � −1:398� � � 

(0:381) (0:291)
D jt � 1 �U�K���D�Q�`�V 43:873� � � 

(4:212)

�L�Q�X �Q�#�b�X �d�-�y�9�9 �d�-�y�9�9 �d�-�9�d�j �k�-�j�8�N �j�-�3�R�N �j�-�3�R�N
R2 �y�X�y�3�j �y�X�y�d�R �y�X�k�d�8 �y�X�y�j�d �y�X�R�R�9 �y�X�R�j�e
�"�Q�m�M�/�b �U� 1 �V �(�j�X�R�d�- �j�X�N�j�) �(�9�X�y�3�- �9�X�j�N�) �(�@�y�X�y�k�- �@�y�X�y�k�) �(�y�X�y�d�- �y�X�y�d�) �(�e�X�R�j�- �3�X�j�y�) �(�e�X�y�R�- �3�X�k�9�)
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�6�B�;�m�`�2 ���X�9�, �6�B�;�m�`�2�j�- �b�2�M�B�Q�` �7�2�K���H�2�@���m�i�?�Q�`

�L�Q�i�2�X �1�b�i�B�K���i�2�b ���`�2 �B�/�2�M�i�B�+���H �i�Q �i�?�Q�b�2 �B�M �6�B�;�m�`�2�j �2�t�+�2�T�i �i�?���i �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �7�2�K���H�2 �?���b �#�2�2�M �`�2�T�H���+�2�/ �r�B�i�? ��
�/�m�K�K�v �p���`�B���#�H�2 �2�[�m���H �i�Q �R �B�7 �� �T���T�2�` �?���/ ���i �H�2���b�i �Q�M�2 �7�2�K���H�2 ���m�i�?�Q�` �r�?�Q �?���/ �T�`�2�p�B�Q�m�b�H�v �T�m�#�H�B�b�?�2�/ ���i �H�2���b�i ���b �K���M�v �T���T�2�`�b
�B�M�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b���b �?�2�` �+�Q�@���m�i�?�Q�`�b ���i �i�?�2 �i�B�K�2 �i�?�2 �T���T�2�` �B�M �[�m�2�b�i�B�Q�M �r���b �T�m�#�H�B�b�?�2�/�X �U�J�B�t�2�/�@�;�2�M�/�2�`�2�/ �T���T�2�`�b �r�B�i�? ��
�b�2�M�B�Q�` �K���H�2 �+�Q�@���m�i�?�Q�` ���`�2 �2�t�+�H�m�/�2�/�X�V

�R�R



���X�8�X�j �_���i�B�Q �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b

�h���#�H�2 ���X�e�, �h���#�H�2�R�- �`���i�B�Q �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�7�2�K�X �`���i�B�Q 2:769 2:822 −0:018 0:074 15:227� � 15:625� 
(2:187) (2:249) (0:019) (0:062) (7:761) (7:976)

t �U�`�Q�m�M�/�V −15:796� � � −12:415� � � 0:362� � � −41:613� � � −28:514� � � 
(0:982) (1:640) (0:016) (2:341) (2:179)

�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−5:306� � � 0:002 0:010 −11:703� � � 
(0:838) (0:004) (0:015) (1:804)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 5:443� � � 

(1:805)
�`�2�p�B�b�2 �U�K���D�Q�`�V 7:344� � � 

(2:287)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V 3:149 2:499

(3:231) (7:498)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 2:760 5:636

(2:003) (4:518)
Ij �U�T�`�Q�K�B�M�2�M�+�2�V −1:338� � � −1:543� � � 

(0:381) (0:287)
D jt � 1 �U�K���D�Q�`�V 43:812� � � 

(4:224)

�L�Q�X �Q�#�b�X �d�-�y�y�e �d�-�y�y�e �d�-�9�j�k �k�-�j�9�e �j�-�d�N�3 �j�-�d�N�3
R2 �y�X�y�3�R �y�X�y�e�3 �y�X�k�d�9 �y�X�y�j�d �y�X�R�R�9 �y�X�R�j�d
�"�Q�m�M�/�b �U� 1 �V �(�k�X�9�9�- �k�X�d�d�) �(�k�X�8�9�- �k�X�3�k�) �(�@�y�X�y�k�- �@�y�X�y�k�) �(�y�X�y�d�- �y�X�y�d�) �(�R�j�X�j�8�- �R�8�X�k�j�) �(�R�9�X�R�8�- �R�8�X�e�k�)
�J�2���M �/�2�T�X �p���`�X �8�j�X�j�8�N�8�j�X�j�8�N �y�X�k�d�k �R�X�e�k�k �d�R�X�k�j�R �d�R�X�k�j�R

�u�2���` 3 3 3 3 3 3

�L�Q�i�2�X�1�b�i�B�K���i�2�b ���`�2 �B�/�2�M�i�B�+���H �i�Q �i�?�Q�b�2 �B�M �h���#�H�2�R�2�t�+�2�T�i �i�?���i �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �7�2�K���H�2 �?���b �#�2�2�M �`�2�T�H���+�2�/ �r�B�i�?
�� �+�Q�M�i�B�M�m�Q�m�b �p���`�B���#�H�2 �2�[�m���H �i�Q �i�?�2 �`���i�B�Q �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b �Q�M �� �T���T�2�`�X � � � �- � � ���M�/ � �b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�}�+���M�i ���i �R�W�-
�8�W ���M�/ �R�y�W�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�R�k
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�6�B�;�m�`�2 ���X�8�, �6�B�;�m�`�2�j�- �`���i�B�Q �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b

�L�Q�i�2�X �1�b�i�B�K���i�2�b ���`�2 �B�/�2�M�i�B�+���H �i�Q �i�?�Q�b�2 �B�M �6�B�;�m�`�2�j �2�t�+�2�T�i �i�?���i �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �7�2�K���H�2 �?���b �#�2�2�M �`�2�T�H���+�2�/ �r�B�i�? ��
�+�Q�M�i�B�M�m�Q�m�b �p���`�B���#�H�2 �2�[�m���H �i�Q �i�?�2 �`���i�B�Q �Q�7 �7�2�K���H�2 ���m�i�?�Q�`�b �Q�M �� �T���T�2�`�X

�R�j





�6�B�;�m�`�2 ���X�e�, �6�B�;�m�`�2�j�- �8�y �T�2�`�+�2�M�i �7�2�K���H�2 ���m�i�?�Q�`�b

�L�Q�i�2�X �1�b�i�B�K���i�2�b ���`�2 �B�/�2�M�i�B�+���H �i�Q �i�?�Q�b�2 �B�M �6�B�;�m�`�2�j �2�t�+�2�T�i �i�?���i �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �7�2�K���H�2 �?���b �#�2�2�M �`�2�T�H���+�2�/ �r�B�i�? ��
�/�m�K�K�v �p���`�B���#�H�2 �2�[�m���H �i�Q �R �B�7 ���i �H�2���b�i �8�y �T�2�`�+�2�M�i �Q�7 ���m�i�?�Q�`�b ���`�2 �7�2�K���H�2 ���M�/ �y �Q�i�?�2�`�r�B�b�2�X �U�J�B�t�2�/�@�;�2�M�/�2�`�2�/ �T���T�2�`�b �r�B�i�? �7�2�r�2�`
�i�?���M �8�y �T�2�`�+�2�M�i �7�2�K���H�2 ���m�i�?�Q�`�b ���`�2 �2�t�+�H�m�/�2�/�X�V
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�6�B�;�m�`�2 ���X�d�, �6�B�;�m�`�2�j





�" �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b�- �b�m�T�T�H�2�K�2�M�i���H �K���i�2�`�B���H

�"�X�R �G�B�b�i �Q�7 �D�Q�m�`�M���H�b

�h���#�H�2�"�X�R�H�B�b�i�b �i�?�2 �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b �r�2 �/�2�b�+�`�B�#�2 �B�M �a�2�+�i�B�Q�M�k�X�k���M�/ ���M���H�v�b�2 �B�M �a�2�+�i�B�Q�M
�j�X�j�X�k�X �"�2�+���m�b�2 �D�Q�m�`�M���H�b �#�2�;���M �K���M���;�B�M�; �i�?�2�B�` �b�m�#�K�B�b�b�B�Q�M�b �i�?�`�Q�m�;�? �1�1�J ���i �/�B�z�2�`�2�M�i �i�B�K�2�b�- �Q�m�` �b���K�T�H�2
�B�b �M�Q�i �#���H���M�+�2�/ ���+�`�Q�b�b �D�Q�m�`�M���H ���M�/ �v�2���`�X

�h���#�H�2 �"�X�R�, �h�?�2 �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b ���M���H�v�b�2�/ �B�M �a�2�+�i�B�Q�M�j�X�j�X�k

�u�2���`�b �+�Q�p�2�`�2�/

�C�Q�m�`�M���H
�a�m�#�K�B�b�b�B�Q�M

�v�2���`
�S�m�#�H�B�+���i�B�Q�M

�v�2���`
�P�#�b�X

�1�+�Q�M�Q�K�B�+ �J�Q�/�2�H�H�B�M�; �k�y�y�8���k�y�R�N �k�y�y�e���k�y�R�N �k�-�N�R�N
�1�+�Q�M�Q�K�B�+ �a�v�b�i�2�K�b �k�y�y�3���k�y�R�N �k�y�y�N���k�y�R�N�j�y�k
�1�+�Q�M�Q�K�B�+�b �G�2�i�i�2�`�b �k�y�y�9���k�y�R�N �k�y�y�9���k�y�R�N �9�-�e�d�8
�1�m� �̀Q�T�2���M �1�+�Q�M�Q�K�B�+ �_�2�p�B�2�r �k�y�y�k���k�y�R�N �k�y�y�j���k�y�R�N �R�-�k�y�d
�1�m� �̀Q�T�2���M �C�Q�m�`�M���H �Q�7 �S�Q�H�B�i�B�+���H �1�+�Q�M�Q�K�v�k�y�y�8���k�y�R�3 �k�y�y�e���k�y�R�N�e�R�3
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�i�?���i �b���K�T�H�2�b ���`�2 �`�2�b�i�`�B�+�i�2�/ �i�Q �Q�#�b�2�`�p���i�B�Q�M�b �7�`�Q�K �T���`�i�B�+�m�H���` �D�Q�m�`�M���H�b�c �6�B�;�m�`�2�"�X�k�6 �b�B�K�B�H���`�H�v �T�H�Q�i�b �i�?�2 �;�2�M�/�2�` �;���T �B�M �i�Q�i���H
�i�B�K�2 �m�M�/�2�` �`�2�p�B�2�r �7�`�Q�K �i�?�2 �b���K�2 �`�2�;�`�2�b�b�B�Q�M �m�b�2�/ �i�Q �2�b�i�B�K���i�2 �+�Q�H�m�K�M �U�R�V �Q�7 �h���#�H�2�.�X�k�U���T�T�2�M�/�B�t�. �V�X �1�b�i�B�K���i�2�b �7�Q�`�1�M�2� �̀;�v
�1�+�Q�M�Q�K�B�+�b���`�2 �?�B�;�?�H�B�;�?�i�2�/ �B�M �`�2�/�X �"���M�/�b �`�2�T�`�2�b�2�M�i �N�y�W �+�Q�M�}�/�2�M�+�2 �B�M�i�2�`�p���H�b�X
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(3:290) (5:775) (13:631) (27:443)

max t −7:852� � � −7:188� � � −14:570� � � −7:272
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(1:014) (1:370) (2:385) (6:346)

�7�2�K���H�2× max t −3:438 −8:060� � −10:042 −40:207� � � 
(2:287) (3:845) (6:364) (12:583)
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�J�2���M �/�2�T�X �p���`�X �R�j�y�X�9�N�R�R�j�3�X�k�9�e �R�8�k�X�9�N�j �R�8�k�X�d�d�y

�C�Q�m�`�M���H 3 3
�u�2���` 3 3 3 3
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�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�6�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�7�2�K���H�2 4:506� � � 4:642� � � −0:026� 0:083� 10:623� � 10:476� 

(1:592) (1:608) (0:014) (0:044) (5:259) (5:418)
t �U�`�Q�m�M�/�V −15:069� � � −10:912� � � 0:364� � � −42:603� � � −28:316� � � 

(0:901) (1:518) (0:016) (2:380) (2:190)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−4:706� � � 0:004 −0:017 −12:261� � � 

(0:837) (0:004) (0:014) (1:796)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�bV

�`�2�p�B�bV



�*�X�k �_�2�7�2�`�2�2 �}�t�2�/ �2�z�2�+�i�b

�h���#�H�2�*�X�k�`�2�T�H�B�+���i�2�b �h���#�H�2�R�#�m�i �B�M�+�H�m�/�2�b �}�t�2�/ �2�z�2�+�i�b �7�Q�` �2���+�? �`�2�7�2�`�2�2�X ���b �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�B�Q�M�9�X�j�- �i�?�2
�M�m�K�#�2�` �Q�7 �`�2�7�2�`�2�2�b �r�?�Q �`�2�p�B�2�r�2�/ �b�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b �#�v �#�Q�i�? �b�2�t�2�b �B�b �b�K���H�H�- �T�`�2�p�2�M�i�B�M�; �m�b �7�`�Q�K �`�2�H�B���#�H�v
���+�+�Q�m�M�i�B�M�; �7�Q�` �`�2�7�2�`�2�2 �}�t�2�/ �2�z�2�+�i�b �r�?�2�M �`�2�b�i�`�B�+�i�B�M�; �i�?�2 �b���K�T�H�2 �i�Q �b�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X �h�?�2 �#�Q�i�i�Q�K
�T���M�2�H �Q�7 �h���#�H�2�*�X�k�i�?�2�`�2�7�Q�`�2 �+�Q�K�T���`�2�b �b�Q�H�Q �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q �T���T�2�`�b �#�v �K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;
���m�i�?�Q�`�b�X �:�B�p�2�M �i�?�2 �H���`�;�2 �M�m�K�#�2�` �Q�7 �}�t�2�/ �2�z�2�+�i�b�- �r�2 ���H�b�Q �/�Q �M�Q�i �2�b�i�B�K���i�2 �P�b�i�2�` �#�Q�m�M�/�b �7�Q�`� 1�X

���H�i�?�Q�m�;�? �`�2�b�m�H�i�b �B�M �h���#�H�2�*�X�k���`�2 �b�Q�K�2�r�?���i �K�Q�`�2 �M�Q�B�b�B�H�v �2�b�i�B�K���i�2�/ �`�2�H���i�B�p�2 �i�Q �i�?�Q�b�2 �B�M �h���#�H�2�R�- ���+�+�Q�m�M�i�B�M�;
�7�Q�` �`�2�7�2�`�2�2 �}�t�2�/ �2�z�2�+�i�b �/�Q�2�b �M�Q�i ���T�T�2���` �i�Q �?���p�2 �� �K�2���M�B�M�;�7�m�H �B�K�T���+�i �Q�M �i�?�2 �;�2�M�/�2�` �;���T �B�M �i�B�K�2 ���M�/ �H�2�M�;�i�?
�Q�7 �T�2�2�` �`�2�p�B�2�r�X

�k�d



�h���#�H�2 �*�X�k�, �h���#�H�2�R�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �`�2�7�2�`�2�2 �}�t�2�/ �2�z�2�+�i�b

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�6�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�7�2�K���H�2 3:795� � 3:521� � −0:027 0:084 17:593 16:276

(1:559) (1:558) (0:021) (0:080) (17:156) (17:458)
t �U�`�Q�m�M�/�V −13:847� � � −10:068� � � 0:446� � � −46:310� � � −42:056� � � 

(1:361) (2:242) (0:017) (7:044) (7:802)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−3:313� � � 0:002 0:019 −11:782� � 

(1:103) (0:005) (0:026) (4:600)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 7:995� � � 

(1:506)
�`�2�p�B�b�2 �U�K���D�Q�`�V 7:179� � � 

(1:796)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+� 11002 0



�*�X�j �C�1�G�+�Q�/�2 �}�t�2�/ �2�z�2�+�i�b

�h���#�H�2�*�X�j���M�/ �6�B�;�m�`�2�*�X�k�`�2�T�H�B�+���i�2 �h���#�H�2�R���M�/ �6�B�;�m�`�2�j �#�m�i �B�M�+�H�m�/�2 �}�t�2�/ �2�z�2�+�i�b �7�Q�` �b�2�+�Q�M�/���`�v�C�1�G�+�Q�/�2�b�X
�"�2�+���m�b�2 �7�2�r �+�Q�/�2�b �+�Q�M�i���B�M �� �M�Q�M�@�M�2�;�H�B�;�B�#�H�2 �M�m�K�#�2�` �Q�7 �b�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b �#�v �#�Q�i�? �K�2�M ���M�/ �r�Q�K�2�M�-
�i�?�2 �#�Q�i�i�Q�K �T���M�2�H �Q�7 �h���#�H�2�*�X�j�+�Q�K�T���`�2�b �b�Q�H�Q�@�7�2�K���H�2 ���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q �T���T�2�`�b �#�v �K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;
���m�i�?�Q�`�b�X �U�_�2�b�m�H�i�b �7�Q�` �b�Q�H�Q�@�7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �B�M �6�B�;�m�`�2�j ���`�2 ���H�`�2���/�v �`�2�H���i�B�p�2 �i�Q �T���T�2�`�b �#�v �K���H�2
�+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b�- �b�2�2 �a�2�+�i�B�Q�M�9�X�j�X�V

�_�2�b�m�H�i�b �B�M �h���#�H�2�*�X�j���M�/ �6�B�;�m�`�2�*�X�k���`�2 �b�B�K�B�H���` �i�Q �i�?�Q�b�2 �B�M �h���#�H�2�R���M�/ �6�B�;�m�`�2�j�- ���H�i�?�Q�m�;�? �i�?�2 �+�Q�2�{�+�B�2�M�i
�Q�M �7�2�K���H�2 �B�b �b�K���H�H�2�` ���M�/ �K�Q�`�2 �M�Q�B�b�B�H�v �2�b�i�B�K���i�2�/ �B�M �i�?�2 �#�Q�i�i�Q�K �T���M�2�H �Q�7 �i�?�2 �7�Q�`�K�2�`�X





�*�X�9 ���m�i�?�Q�`�b�ö �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F

�h���#�H�2�*�X�9���M�/ �6�B�;�m�`�2�*�X�j�`�2�T�H�B�+���i�2 �h���#�H�2�R���M�/ �6�B�;�m�`�2�j �#�m�i �B�M�+�H�m�/�2 �}�t�2�/ �2�z�2�+�i�b �7�Q�` �i�?�2 �`���M�F �Q�7 ���m�i�?�Q�`�b�ö
�B�M�b�i�B�i�m�i�B�Q�M�b �B�M �i�?�2 �}�2�H�/�b �Q�7 �2�M�2�`�;�v �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2�X �_���M�F�B�M�; �B�b �/�2�i�2�`�K�B�M�2�/ �#�v �i�?�2 �M�m�K�#�2�` �Q�7
�K���M�m�b�+�`�B�T�i�b �T�m�#�H�B�b�?�2�/ �B�M�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�r�B�i�? �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�` ���{�H�B���i�2�/ �r�B�i�? �i�?�2 �B�M�b�i�B�i�m�i�B�Q�M�X
�q�2 �i�?�2�M �;�`�Q�m�T�2�/ �B�M�b�i�B�i�m�i�B�Q�M�b �B�M�i�Q �}�p�2 �`�Q�m�;�?�H�v �2�[�m���H�H�v �b�B�x�2�/ �;�`�Q�m�T�b�X

�_�2�b�m�H�i�b �B�M �h���#�H�2�*�X�9���M�/ �6�B�;�m�`�2�*�X�j���`�2 �b�B�K�B�H���` �i�Q �i�?�Q�b�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�H�2�R���M�/ �6�B�;�m�`�2�j�X

t

�6�B�;�m�`�2 �*�X�j�, �6�B�;�m�`�2�j�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F �}�t�2�/ �2�z�2�+�i�b

�L�Q�i�2�X �:�`���T�? �B�b �B�/�2�M�i�B�+���H �i�Q �6�B�;�m�`�2�j�- �2�t�+�2�T�i ���H�H �`�2�b�m�H�i�b �+�Q�M�i�`�Q�H �7�Q�` �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F �}�t�2�/ �2�z�2�+�i�b�X

�j�R



�h���#�H�2 �*�X�9�, �h���#�H�2�R�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` ���m�i�?�Q�`�b�ö �B�M�b�i�B�i�m�i�B�Q�M���H �`���M�F

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�1�[�M�X �U�3�V
�.���v�b �b�T�2�M�i �r�B�i�? ���m�i�?�Q�`�b

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V

�6�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�7�2�K���H�2 4:392� � � 4:467� � � −0:028� � 0:096� � 10:645� � 10:311� 

(1:629) (1:648) (0:014) (0:046) (5:338) (5:515)
t �U�`�Q�m�M�/�V −15:896� � � −12:723� � � 0:363� � � −41:906� � � −28:839� � � 

(0:969) (1:611) (0:016) (2:341) (2:177)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−5:140� � � 0:002 0:017 −11:388� � � 

(0:794) (0:004) (0:015) (1:830)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 5:462� � � 

(1:792)
�`�2�p�B�b�2 �U�K���D�Q�`�V 7:173� � � 

(2:276)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V 2:738 2:487

(3:175) (7:482)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 2:649 5:403

(1:978) (4:505)
Ij �U�T�`�Q�K�B�M�2�M�+�2�V −1:014� � � −1:156� � � 

(0:345) (0:292)
D jt � 1 43:528� � � 

(4:204)

�L�Q�X �Q�#�b�X �d�-�y�9�9 �d�-�y�9�9 �d�-�9�d�j �k�-�j�8�N �j�-�3�R�N �j�-�3�R�N
R2 �y�X�y�3�j �y�X�y�d�k �y�X�k�d�8 �y�X�y�9�k �y�X�R�R�8 �y�X�R�j�3
�"�Q�m�M�/�b �U� 1 �V �(�9�X�y�e�- �9�X�j�N�) �(�9�X�k�R�- �9�X�9�d�) �(�@�y�X�y�9�- �@�y�X�y�j�) �(�y�X�y�3�- �y�X�R�y�) �(�3�X�e�8�- �R�y�X�e�9�) �(�d�X�N�3�- �R�y�X�j�R�)
�J�2���M �/�2�T�X �p���`�X �8�j�X�k�3�y�8�j�X�k�3�y �y�X�k�d�k �R�X�e�k�k �d�R�X�k�y�N �d�R�X�k�y�N

�a�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b
�7�2�K���H�2 9:280� � 8:550� � −0:005 0:043 29:518� 28:848� 

(4:150) (4:256) (0:035) (0:122) (17:058) (17:354)
t �U�`�Q�m�M�/�V −12:228� � � −8:640� � � 0:331� � � −35:272� � � −27:822� � � 

(1:298) (1:810) (0:029) (5:473) (5:640)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−4:097� � � 0:001 −0:015 −5:257� � 

(1:288) (0:009) (0:041) (2:654)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 9:787� � 

(4:226)
�`�2�p�B�b�2 �U�K���D�Q�`�V 12:682� � � 

(4:557)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V −0:749

(6:116)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 3:906

(5:130)
Ij �U�T�`�Q�K�B�M�2�M�+�2�V −4:043� � −3:864� � 

(1:591) (1:530)
D jt � 1 30:214� � � 

(8:657)

�L�Q�X �Q�#�b�X �R�-�k�d�8 �R�-�k�d�8 �R�-�j�8�y �9�9�d �d�9�9 �d�9�9
R2 �y�X�y�d�y �y�X�y�e�3 �y�X�k�e�j �y�X�y�e�e �y�X�R�y�9 �y�X�R�R�8
�"�Q�m�M�/�b �U� 1 �V �(�N�X�k�3�- �N�X�e�j�) �(�3�X�R�9�- �3�X�8�8�) �(�@�y�X�y�R�- �@�y�X�y�R�) �(�y�X�y�R�- �y�X�y�9�) �(�k�j�X�9�8�- �k�N�X�8�k�) �(�k�k�X�y�3�- �k�3�X�3�8�)
�J�2���M �/�2�T�X �p���`�X �8�j�X�j�N�8�8�j�X�j�N�8 �y�X�k�9�8 �R�X�e�e�N �e�d�X�k�k�d �e�d�X�k�k�d

�u�2���` 3 3 3 3 3 3
�A�M�b�i�X �`���M�F 3 3 3 3 3 3

�L�Q�i�2�X�1�b�i�B�K���i�2�b ���`�2 �B�/�2�M�i�B�+���H �i�Q �i�?�Q�b�2 �B�M �h���#�H�2�R�2�t�+�2�T�i �i�?���i ���H�H �`�2�b�m�H�i�b �+�Q�M�i�`�Q�H �7�Q�` �i�?�2 �`���M�F �Q�7 ���m�i�?�Q�`�b�ö �B�M�b�i�B�i�m�i�B�Q�M�b�X
� � � �- � � ���M�/ � �b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�}�+���M�i ���i �R�W�- �8�W ���M�/ �R�y�W�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�j�k





�h���#�H�2 �*�X�8�, �h���#�H�2�R�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �i�?�2 �ó�T�`�Q�K�B�M�2�M�+�2�ô �Q�7 �i�?�2 �K�Q�b�i �T�`�Q�K�B�M�2�M�i �+�Q�@���m�i�?�Q�`

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i]

�1�[�M�X �U�d�V
�L�Q�X �`�Q�m�M�/�b

�U�R�V �U�k�V �U�j�V �U�9�V

�6�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�7�2�K���H�2 3:752� � 3:720� � −0:026� 0:096� � 

(1:617) (1:635) (0:014) (0:046)
t �U�`�Q�m�M�/�V −15:964� � � −13:143� � � 0:363� � � 

(0:967) (1:574) (0:016)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−4:579� � � 0:000 0:018

(0:780) (0:004) (0:015)
Ij �U�T�`�Q�K�B�M�2�M�+�2�V−0:697� � � −0:955� � � 0:003� � −0:009� � � 

(0:187) (0:192) (0:001) (0:003)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 5:669� � � 

(1:774)
�`�2�p�B�b�2 �U�K���D�Q�`�V 7:168� � � 

(2:267)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V 1:655

(3:085)
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 2:290

(1:949)

�L�Q�X �Q�#�b�X �d�-�y�9�9 �d�-�y�9�9 �d�-�9�d�j �k�-�j�8�N
R2 �y�X�y�3�d �y�X�y�d�N �y�X�k�d�e �y�X�y�9�y
�"�Q�m�M�/�b �U� 1 �V �(�k�X�d�e�- �j�X�d�8�) �(�k�X�d�y�- �j�X�d�k�) �(�@�y�X�y�j�- �@�y�X�y�j�) �(�y�X�y�3�- �y�X�R�y�)
�J�2���M �/�2�T�X �p���`�X �8�j�X�k�3�y�8�j�X�k�3�y �y�X�k�d�k �R�X�e�k�k

�a�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b
�7�2�K���H�2 8:497� � 7:610� −0:002 0:034

(4:013) (4:115) (0:035) (0:125)
t �U�`�Q�m�M�/�V −12:383� � � −9:450� � � 0:331� � � 

(1:306) (1:808) (0:029)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−3:600� � � −0:003 −0:006

(1:237) (0:009) (0:041)
Ij �U�T�`�Q�K�B�M�2�M�+�2�V−1:181� � −1:543� � � 0:013� � � −0:045� � � 

(0:476) (0:488) (0:004) (0:012)

R ijt �U�`�2�7�2�`�2�2�ö�b �`�2�+�Q�K�K�2�M�/���i�B�Q�M�V
�`�2�p�B�b�2 �U�K�B�M�Q�`�V 9:629� � 

(4:187)
�`�2�p�B�b�2 �U�K���D�Q�`�V 12:870� � � 

(4:515)

D it �U�2�/�B�i�Q�`�ö�b �/�2�+�B�b�B�Q�M�V
�`�2�p�B�b�2 �U�K���D�Q�`�V −270032004b001c00480032>]TJ /F30 8.9664 Tf 96.046 0 Td[(3)]TJ /F32 8./F58<8Tf 8.191 191 1918]TJ /F3242q68 0 Td062>-343<006000300510002b0051004b004b0032004d002f001c00690042032 8.9664 Tf 4.608 0 Td[(:)]TJ /F30 8.9664 Tf 2.56 0 Td[(752)]TJ /5615>-1<004b0042004d00510060005 4.608 0 Td[(:)]TJ /F30 8.9664 Tf 2.559 0 Td[(629)]TJ /F5 8.9664 T3(:)]TJ /F30 8.9664 Tf 2.559 058Tf 39b0051006200698Tf 39b8 Td[((1)]TJ /F32 8.9664 Tf 8.598.95d[(:)]TJ /F30 8.9664 Tf 2.559 0 Td[(949))]TJ ET q .4982 w >-2889.13b4





�*�X�e �L�m�K�#�2�` �Q�7 �+�Q�@���m�i�?�Q�`�b

�h���#�H�2�b�*�X�d���M�/�*�X�3���M�/ �6�B�;�m�`�2�*�X�8�`�2�T�H�B�+���i�2 �i�?�2 �i�Q�T �?���H�p�2�b �Q�7 �h���#�H�2�b�R���M�/�k���M�/ �6�B�;�m�`�2�j�- �`�2�b�T�2�+�i�B�p�2�H�v�-
�#�m�i �+�Q�M�i�`�Q�H �7�Q�` �i�?�2 �M�m�K�#�2�` �Q�7 �+�Q�@���m�i�?�Q�`�b �Q�M �� �T���T�2�`�X �_�2�b�m�H�i�b ���`�2 �p�2�`�v �b�B�K�B�H���` �i�?�Q�b�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�H�2�b
�R���M�/�k���M�/ �6�B�;�m�`�2�j�X

�h���#�H�2 �*�X�d�, �h���#�H�2�R�U�i�Q�T �T���M�2�H�V�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �M�m�K�#�2�` �Q�7 �+�Q�@���m�i�?�Q�`�b

�1�[�M�X �U�8�V
�.���v�b �b�T�2�M�i �r�B�i�? �`�2�7�2�`�2�2�b

�1�[�M�X �U�e�V
P[���+�+�2�T�i



�h���#�H�2 �*�X�3�, �h���#�H�2�k�U�i�Q�T �T���M�2�H�V�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �M�m�K�#�2�` �Q�7 �+�Q�@���m�i�?�Q�`�b

�h�B�K�2 �i�Q
�}�`�b�i �/�2�+�B�b�B�Q�M

�L�Q�X �`�Q�m�M�/�b
�Umax t �V

�h�B�K�2 �7�`�Q�K �}�`�b�i
�i�Q �}�M���H �/�2�+�B�b�B�Q�M





�h���#�H�2 �*�X�R�y�, �h���#�H�2�R


�h���#�H�2 �*�X�R�R�, �h���#�H�2�k�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �K���M�m�b�+�`�B�T�i �H�2�M�;�i�?

�h�B�K�2 �i�Q
�}�`�b�i �/�2�+�B�b�B�Q�M

�L�Q�X �`�Q�m�M�/�b
�Umax t �V

�h�B�K�2 �7�`�Q�K �}�`�b�i
�i�Q �}�M���H �/�2�+�B�b�B�Q�M

���H�H �T���T�2�`�bmax t ≤ 1 ���H�H �T���T�2�`�b ���H�H �T���T�2�`�bmax t = 1

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V

�6�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�b
�7�2�K���H�2 0:325 3:487� � 0:042� � 13:638� � � 4:873� � 

(0:369) (1:681) (0:021) (2:754) (2:217)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−5:070� � � −4:512� � � 0:014� −11:771� � � −4:243� � 

(1:008) (1:432) (0:008) (2:827) (1:629)
�M�Q�X �T���;�2�b 0:269 0:169 0:003 2:522� � � 2:364� � � 

(0:310) (0:297) (0:003) (0:662) (0:316)
max t 93:369� � � 

(8:163)
�T�`�Q�K�B�M�2�M�+�2 −0:721� � −0:784� � � 

(0:347) (0:271)

�L�Q�X �Q�#�b�X �k�9�-�8�R�R �R�y�-�d�y�3 �k�9�-�8�e�y �k�j�-�N�y�d �R�y�-�y�3�j
R2 �y�X�R�e�e �y�X�k�R�y �y�X�k�k�N �y�X�9�R�y �y�X�k�8�j
�"�Q�m�M�/�b �U�7�2�K���H�2�V �(�y�X�j�k�- �j�X�j�9�) �(�j�X�9�N�- �e�X�k�d�) �(�y�X�y�9�- �y�X�y�9�) �(�N�X�3�8�- �R�j�X�e�9�) �(�j�X�N�9�- �9�X�3�d�)
�J�2���M �/�2�T�X �p���`�X �R�j�y�X�9�N�R�R�k�d�X�8�8�d �R�X�d�d�N �k�R�9�X�N�8�9 �R�R�k�X�j�R�R

�a�Q�H�Q�@���m�i�?�Q�`�2�/ �T���T�2�`�b
�7�2�K���H�2 −0:109 8:324 0:078� � � 20:446� � � 11:295

(3:077) (5:086) (0:023) (5:142) (7:198)
�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−5:649� � � −5:538� � � 0:029� � � −12:335� � � −4:823� � 

(1:374) (1:902) (0:007) (3:133) (2:128)
�M�Q�X �T���;�2�b 0:622� 0:266 0:001 2:747� � � 2:907� � � 

(0:321) (0:334) (0:004) (0:882) (0:590)
max t 95:918� � � 

(10:293)
�T�`�Q�K�B�M�2�M�+�2 −6:012� � � −3:474� � � 

(1:528) (0:815)

�L�Q�X �Q�#�b�X �e�-�8�j�k �k�-�3�d�e �e�-�8�8�j �e�-�j�3�y �k�-�d�R�8
R2 �y�X�R�e�d �y�X�k�j�j �y�X�k�e�R �y�X�9�k�9 �y�X�k�3�R
�"�Q�m�M�/�b �U�7�2�K���H�2�V �(�@�y�X�R�R�- �R�X�3�j�) �(�d�X�j�R�- �3�X�j�k�) �(�y�X�y�d�- �y�X�y�3�) �(�3�X�e�e�- �k�y�X�9�8�) �(�3�X�3�R�- �R�R�X�k�N�)
�J�2���M �/�2�T�X �p���`�X �R�j�3�X�k�9�e�R�j�8�X�k�k�8 �R�X�d�d�3 �k�y�3�X�y�R�9 �R�y�k�X�y�R�9

�C�Q�m�`�M���H 3 3 3 3 3
�u�2���`��Ð���Ð�À�€ 3 3 3
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�6�B�;�m�`�2 �*�X�e�, �6�B�;�m�`�2�j�- �+�Q�M�i�`�Q�H�H�B�M�; �7�Q�` �K���M�m�b�+�`�B�T�i �H�2�M�;�i�?

�L�Q�i�2�X �:�`���T�? �B�b �B�/�2�M�i�B�+���H �i�Q �6�B�;�m�`�2�j�- �2�t�+�2�T�i ���H�H �`�2�b�m�H�i�b �+�Q�M�i�`�Q�H �7�Q�` �K���M�m�b�+�`�B�T�i �H�2�M�;�i�?�X

�9�R



�. �*�m�K�m�H���i�B�p�2 �;�2�M�/�2�` �;���T�b �B�M �i�B�K�2 �b�T�2�M�i �B�M �`�2�p�B�2�r

�h���#�H�2�b�.�X�R���M�/�.�X�k�2�b�i�B�K���i�2 �i�?�2 �;�2�M�/�2�` �;���T �B�M �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �/���v�b �b�T�2�M�i �m�M�/�2�` �`�2�p�B�2�r ���i�1�M�2� �̀;�v
�1�+�Q�M�Q�K�B�+�b





�h���#�H�2 �.�X�k�, �:�2�M�/�2�` �;���T�b �B�M �+�m�K�m�H���i�B�p�2 �i�B�K�2 �m�M�/�2�` �`�2�p�B�2�r ���i �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b

�6�2�K���H�2 �+�Q�`�`�X ���m�i�?�Q�` �6�2�K���H�2 �b�Q�H�Q�@���m�i�?�Q�`�2�/

�U�R�V �U�k�V

�7�2�K���H�2 18:191� � � 29:416� � � 
(3:519) (5:922)

�+�B�i���i�B�Q�M�b �U���b�B�M�?�V−14:360� � � −14:133� � � 
(3:622) (3:775)

�T�`�Q�K�B�M�2�M�+�2 −1:322� � −5:750� � � 
(0:494) (1:783)

�L�Q�X �Q�#�b�X �k�9�-�8�R�y �e�-�8�j�k
R2 �y�X�j�y�e �y�X�j�R�y
�"�Q�m�M�/�b �U�7�2�K���H�2�V �(�R�3�X�R�R�- �R�3�X�R�N�)�(�k�j�X�d�3�- �k�N�X�9�k�)
�J�2���M �/�2�T�X �p���`�X �j�j�N�X�3�R�8 �j�9�y�X�N�d�y

�C�Q�m�`�M���H 3 3
�u�2���` 3 3

�L�Q�i�2�X�6�B�;�m�`�2�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q �+�Q�2�{�+�B�2�M�i�b �7�`�Q�K �`�2�;�`�2�b�b�B�M�; �i�?�2 �/�B�z�2�`�@
�2�M�+�2 �#�2�i�r�2�2�M �� �T���T�2�`�ö�b �b�m�#�K�B�b�b�B�Q�M ���M�/ �}�M���H ���+�+�2�T�i���M�+�2 �/���i�2�b �Q�M �i�?�2
�H�B�b�i�2�/ �p���`�B���#�H�2�b�X �A�M �+�Q�H�m�K�M �U�R�V�- �r�2 �T�`�Q�t�v �7�Q�` �;�2�M�/�2�` �m�b�B�M�; �i�?�2 �;�2�M�/�2�`
�Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�c �B�M �+�Q�H�m�K�M �U�k�V�- �r�2 �+�Q�K�T���`�2 �b�Q�H�Q�@�7�2�K���H�2�@
���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q �b�Q�H�Q�@�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X �a�i���M�/���`�/ �2�`�`�Q�`�b �+�H�m�b�@
�i�2�`�2�/ �#�v �D�Q�m�`�M���H ���M�/ ���m�i�?�Q�`�b�ö �+�Q�m�M�i�`�B�2�b �B�M �T���`�2�M�i�?�2�b�2�b�X � � � �- � � ���M�/ � 
�b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�}�+���M�i ���i �R�W�- �8�W ���M�/ �R�y�W�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�9�9



�1 �:�2�M�/�2�` �;���T�b �B�M �+�B�i���i�B�Q�M�b

�h���#�H�2�1�X�R�/�B�b�T�H���v�b �+�Q�2�{�+�B�2�M�i�b �7�`�Q�K �� �`�2�;�`�2�b�b�B�Q�M �Q�7 �+�B�i���i�B�Q�M�b �U���b�B�M�?�V �Q�M �7�2�K���H�2 ���m�i�?�Q�`�b�?�B�T�- �+�Q�@���m�i�?�Q�`
�T�`�Q�K�B�M�2�M�+�2�- �M�m�K�#�2�` �Q�7 ���m�i�?�Q�`�b ���M�/ �D�Q�m�`�M���H ���M�/ �v�2���` �}�t�2�/ �2�z�2�+�i�b�X �U�a�2�2 �>�2�M�;�2�H ���M�/ �J�Q�Q�M �U�k�y�k�k�V �7�Q�` ���M
�2�t�T�H���M���i�B�Q�M ���M�/ �D�m�b�i�B�}�+���i�B�Q�M �Q�7 �i�?�B�b �b�T�2�+�B�}�+���i�B�Q�M�X�V �_�2�b�m�H�i�b ���M���H�v�b�B�M�; �/���i�� �7�Q�`�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b���M�/ �i�?�2
���/�/�B�i�B�Q�M���H �j�k �2�+�Q�M�Q�K�B�+�b ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b ���`�2 �b�?�Q�r�M �B�M �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �T���M�2�H�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X �A�M
�+�Q�H�m�K�M�b �U�R�V ���M�/ �U�j�V�- �7�2�K���H�2 ���m�i�?�Q�`�b�?�B�T �B�b �/�2�}�M�2�/ ���b �?���p�B�M�; �� �7�2�K���H�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�c �B�M �+�Q�H�m�K�M�b
�U�k�V ���M�/ �U�9�V �r�2 �+�Q�K�T���`�2 �b�Q�H�Q �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b �i�Q �b�Q�H�Q �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X

�h���#�H�2 �1�X�R�, �:�2�M�/�2�` �;���T�b �B�M �+�B�i���i�B�Q�M�b �U���b�B�M�?�V

�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�j�k �2�+�Q�M�X ���M�/ �}�M���M�+�2 �D�Q�m�`�M���H�b

�7�2�K�X �+�Q�`�`�X �7�2�K�X �b�Q�H�Q �7�2�K�X �+�Q�`�`�7�2�K�X �b�Q�H�Q

�U�R�V �U�k�V �U�j�V �U�9�V

�7�2�K���H�2 −0:037 0:287� 0:040 0:057
(0:062) (0:156) (0:027) (0:033)

Ij �U�T�`�Q�K�B�M�2�M�+�2�V0:060� � � 0:120� � � 0:028� � � 0:043� � � 
(0:006) (0:024) (0:003) (0:010)

�M�Q�X ���m�i�?�Q�`�b 0:041� � 0:209� � � 
(0:020) (0:021)

�L�Q�X �Q�#�b�X �k�-�j�8�N �9�9�d �k�9�-�8�9�3 �e�-�8�8�j
R2 �y�X�9�3�e �y�X�9�k�j �y�X�k�d�3 �y�X�k�9�8
�J�2���M �/�2�T�X �p���`�X�k�X�e�8�j �k�X�e�d�y �k�X�3�9�e �k�X�9�9�9

�C�Q�m�`�M���H 3 3
�u�2���` 3 3 3 3

�L�Q�i�2�X�h���#�H�2 �/�B�b�T�H���v�b �+�Q�2�{�+�B�2�M�i�b �7�`�Q�K �� �`�2�;�`�2�b�b�B�Q�M �Q�7 �+�B�i���i�B�Q�M�b �U���b�B�M�?�V �Q�M �7�2�K���H�2
���m�i�?�Q�`�b�?�B�T�- �+�Q�@���m�i�?�Q�` �T�`�Q�K�B�M�2�M�+�2�- �M�m�K�#�2�` �Q�7 ���m�i�?�Q�`�b ���M�/ �D�Q�m�`�M���H ���M�/ �v�2���` �}�t�2�/ �2�7�@
�7�2�+�i�b�X �a�i���M�/���`�/ �2�`�`�Q�`�b �+�H�m�b�i�2�`�2�/ �#�v �K���M�m�b�+�`�B�T�i �U�}�`�b�i �T���M�2�H�V ���M�/ �D�Q�m�`�M���H ���M�/ ���m�i�?�Q�`
�+�Q�m�M�i�`�v �U�b�2�+�Q�M�/ �T���M�2�H�V �B�M �T���`�2�M�i�?�2�b�2�b�X � � � �- � � ���M�/ � �b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�}�+���M�i ���i �R�W�-
�8�W ���M�/ �R�y�W�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�q�B�i�? �i�?�2 �2�t�+�2�T�i�B�Q�M �Q�7 �+�Q�H�m�K�M �U�R�V�- �`�2�b�m�H�i�b �B�M �h���#�H�2�1�X�R�b�m�;�;�2�b�i �i�?���i �7�2�K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b ���`�2 �+�B�i�2�/
�K�Q�`�2 �i�?���M �K���H�2�@���m�i�?�Q�`�2�/ �T���T�2�`�b�X ���i�1�M�2� �̀;�v �1�+�Q�M�Q�K�B�+�b�- �i�?�2 �;���T �B�b �k�N �H�Q�; �T�Q�B�M�i�b ���K�Q�M�; �b�Q�H�Q�@���m�i�?�Q�`�2�/
�T���T�2�`�b�X ���i �i�?�2 �Q�i�?�2�` �D�Q�m�`�M���H�b�- �B�i �B�b �9���e �H�Q�; �T�Q�B�M�i�b�X

�9�8



�_�2�7�2�`�2�M�+�2�b

�*���`�/�- �.�X�2�i ���H�X�U�k�y�k�y�V�X �ó���`�2 �`�2�7�2�`�2�2�b ���M�/ �2�/�B�i�Q�`�b �B�M �2�+�Q�M�Q�K�B�+�b �;�2�M�/�2�` �M�2�m�i�`���H�\�ô
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