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�h�?�2Q(1s) �B�b �i�?�2 ���p�2�`���;�2 �H�2���F �`���i�2 �Q�p�2�` �i�?�2 �}�`�b�i �b�2�+�Q�M�/�b ���7�i�2�` �i�?�2 �H�2���F �?���b �b�i���`�i�2�/�X �h�?�2
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�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �b�m�+�? �T�?�2�M�Q�K�2�M�� �B�b �/�2�M�Q�i�2�/�S�`�Q�#�n�/�B�b�+�?�X �h�?�`�2�2 �/�B�z�2�`�2�M�i �i�v�T�2�b �Q�7
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�/�B�b�+�?���`�;�2�b�X �h�?�2 �b�m�;�;�2�b�i�2�/ �K�Q�/�2�H �B�b
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�h�?�B�b �/�2�b�+�`�B�#�2�b �?�Q�r �i�?�2 �B�;�M�B�i�B�Q�M �B�b �/�B�b�i�`�B�#�m�i�2�/ �m�M�B�7�Q�`�K�H�v �Q�p�2�` �i�?�2 �}�`�b�i �8 �b�2�+�Q�M�/�b �Q�7 �i�?�2
�H�2���F�- �r�?�2�`�2Q(1s) �B�b �i�?�2 ���p�2�`���;�2 �H�2���F �`���i�2 �Q�p�2�` �i�?�2 �}�`�b�i �b�2�+�Q�M�/�b ���7�i�2�` �i�?�2 �H�2���F �?���b �b�i���`�i�2�/�X
�h�?�B�b �B�b �b�B�K�B�H���` �i�Q �i�?�2 �K�Q�/�2�H �7�Q�` �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �K�2�+�?���M�B�+���H �b�Q�m�`�+�2�b�X

�u�:�{�:�x �	�b�@�†�v�b�o�m �b�]�m�b�¢�o�m

�h�?�2�S�`�Q�#�n�/�B�7�7�B�b �/�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M�X �A�i �B�b ���b�b�m�K�2�/ �i�?���i �/�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M �?���T�T�2�M�b �r�?�2�M �i�?�2
�T�`�2�b�b�m�`�2 �B�b ���#�Q�p�2 �R�8 �#���`�; ���M�/ �i�?�2 �T�`�2�b�b�m�`�2 �B�M �i�?�2 �b�v�b�i�2�K �?���b �i�Q �#�2 �`�2�H�2���b�2�/ �B�K�K�2�/�B���i�2�H�v�-
�i�?�B�b �K�2���M�b �i�?���i �7�Q�` �2�t���K�T�H�2 �Q�T�2�M�B�M�; �� �T�`�2�b�b�m�`�2 �`�2�H�B�2�7 �p���H�p�2 �B�b �M�Q�i �b�m�{�+�B�2�M�i �i�Q �K���i�2�`�B���H�B�x�2
�� �/�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M�X �.�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M �?���T�T�2�M�b �B�M�b�i���M�i�H�v �m�T�Q�M �`�2�H�2���b�2 �/�m�2 �i�Q �K�B�t�B�M�;
�#�2�i�r�2�2�M �i�?�2 �H�2���F �b�m�#�b�i���M�+�2�b ���M�/ �b�m�`�`�Q�m�M�/�B�M�; ���B�`�- �r�?�B�+�? �`�2�M�/�2�`�b �+�Q�K�#�m�b�i�B�Q�M�X �(�k�d�) �h�?�2
�B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v ���b�b�Q�+�B���i�2�/ �r�B�i�? �b�K���H�H ���M�/ �K�Q�/�2�`���i�2 �?�v�/�`�Q�;�2�M �H�2���F�b �B�b �K�Q�b�i �H�B�F�2�H�v
�x�2�`�Q �B�7 �M�Q �Q�#�D�2�+�i �B�b �2�t�T�Q�b�2�/�- ���M�/ �i�?�2 �/�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M �K�2�+�?���M�B�b�K �+���M�M�Q�i �K���i�2�`�B���H�B�x�2�X
�h�?�2 �K���i�?�2�K���i�B�+���H �K�Q�/�2�H �B�b �b�m�;�;�2�b�i�2�/ �i�Q �#�2

P�2�p�2�M�i�- �/�B�z�m�b�B�Q�M= Ap � log(d+ 1)+ Bp �U�k�X�8�V

�r�?�2�`�2 �/ �B�b �i�?�2 �?�Q�H�2 �/�B���K�2�i�2�` �B�M �K�2�i�2�`�b�- �r�?�B�H�2 �S �B�b �i�?�2 �T�`�2�b�b�m�`�2 �B�M �#���` �;���m�;�2�X

Ap = A0
p � lnP �U�k�X�e�V

Bp = B0
p � lnP �U�k�X�d�V

A0
p =

1
500

�U�k�X�3�V

B0
p =

1
5000

�U�k�X�N�V

�h�?�2 �i�Q�i���H �K�Q�/�2�H �+���M �#�2 �7�Q�`�K�m�H���i�2�/ ���b

P�2�p�2�M�i�- �/�B�z�m�b�B�Q�M(P;d) =
lnP
5000

� (( lnd+ 1)+ 10) �U�k�X�R�y�V
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�h�?�2 �b�Q�7�i�r���`�2 �E���K�2�H�2�Q�M �6�B�`�2�1�t �E�6�s�- �F�M�Q�r�M ���b �E�6�s�- �r���b �m�b�2�/ �7�Q�` �i�?�B�b �i�?�2�b�B�b�X �E�6�s �B�b
�`�2�+�Q�;�M�B�x�2�/ �B�M �i�?�2 �Q�B�H ���M�/ �;���b �B�M�/�m�b�i�`�v ���b �Q�M�2 �Q�7 �i�?�2 �H�2���/�B�M�; �B�M�/�m�b�i�`�B���H �*�6�. �T�`�Q�;�`���K�b �7�Q�`
�b�B�K�m�H���i�B�M�; �~���`�2�b�- �;���b �/�B�b�T�2�`�b�B�Q�M�- �}�`�2 �K�B�i�B�;���i�B�Q�M�- ���M�/ �}�`�2 �/�2�p�2�H�Q�T�K�2�M�i �7�Q�` �?�B�;�?�H�v �`�2���H�B�b�i�B�+
�+�Q�M�/�B�i�B�Q�M�b �7�Q�` ���H�H �p���`�B�2�i�B�2�b �Q�7 �b�i�`�m�+�i�m�`�2�b�X �(�j�k�) �E�6�s �B�b �� �*�6�. �b�B�K�m�H���i�Q�` �Q�`�B�;�B�M���H�H�v �/�2�p�2�H�Q�T�2�/
�#�v �a�A�L�h�1�6�- �*�Q�K�T�m�i�A�h ���M�/ �L�h�L�l �r�B�i�? �T���`�i�M�2�`�b �7�`�Q�K �i�?�2 �B�M�/�m�b�i�`�v�- �#�m�i �T�`�2�b�2�M�i�H�v �B�i �B�b
�.�L�o �i�?���i �/�2�p�2�H�Q�T�b �B�i �7�m�`�i�?�2�`�X �E�6�s �B�b �B�M �T���`�i�B�+�m�H���` �/�2�p�2�H�Q�T�2�/ �7�Q�` ���T�T�H�B�+���i�B�Q�M�b ���b�b�Q�+�B���i�2�/
�r�B�i�? �b���7�2�i�v�- ���/�/�`�2�b�b�B�M�; �b�+�2�M���`�B�Q�b �H�B�F�2 �;���b �/�B�b�T�2�`�b�B�Q�M�- �2�t�T�H�Q�b�B�Q�M�b�- ���M�/ �}�`�2�- �B�M ���/�/�B�i�B�Q�M �i�Q
�Q�i�?�2�` �B�M�/�m�b�i�`�B���H �+�?���H�H�2�M�;�2�b �(�j�j�)�X �A�i �B�b �i�?�2 �H�2���/�B�M�; �*�6�. �b�B�K�m�H���i�B�Q�M �7�Q�` �b�B�K�m�H���i�B�M�; �/�B�b�T�2�`�b�B�Q�M�-
�}�`�2�- ���M�/ �2�t�T�H�Q�b�B�Q�M�b�X �E�6�s �2�t�T�H�Q�B�i�b �� �}�M�B�i�2 �p�Q�H�m�K�2 �i�2�+�?�M�B�[�m�2 �i�Q �b�Q�H�p�2 �i�?�2 �L���p�B�2�`�@�a�i�Q�F�2�b
�2�[�m���i�B�Q�M�b ���M�/ �B�M�i�2�;�`���i�2 �i�?�`�2�2�@�/�B�K�2�M�b�B�Q�M���H �U�j�.�V ���M�/ �i�`���M�b�B�2�M�i �b�B�K�m�H���i�B�Q�M�b�X �E�6�s �2�K�T�H�Q�v�b
�� �T�Q�`�Q�b�B�i�v �i�2�+�?�M�B�[�m�2 �i�Q �2�M���#�H�2 �i�?�2 �`�2�b�Q�H�m�i�B�Q�M �Q�7 �b�K���H�H�2�` �Q�#�D�2�+�i�b �i�?���M �i�?�2 �;�`�B�/ �+�2�H�H�b�- �K���F�B�M�;
�i�?�2 �+�Q�/�2 �p�2�`�v �2�{�+�B�2�M�i�X �h�?�2 �1�/�/�v �.�B�b�b�B�T���i�B�Q�M �*�Q�M�+�2�T�i �U�1�.�*�V �B�b �/�B�b�i�`�B�#�m�i�2�/ ���b �i�?�2 �*�6�.
�T�`�Q�;�`���K�ö�b �7�`���K�2�r�Q�`�F �7�Q�` �+�Q�K�#�m�b�i�B�Q�M �K�Q�/�2�H�B�M�;�X �(�j�j�) �E�6�s �B�b �r�2�H�H �F�M�Q�r�M �i�Q �#�2 �Q�M�2 �Q�7 �i�?�2
�T�Q�r�2�`�7�m�H �i�Q�Q�H�b �m�b�2�/ �B�M �i�?�2 �P�z�b�?�Q�`�2 �P�B�H ���M�/ �:���b �A�M�/�m�b�i�`�v �7�Q�` �B�M�p�2�b�i�B�;���i�B�M�; �T�Q�b�i�@���+�+�B�/�2�M�i�b�X
�a�Q�K�2 �Q�7 �E�6�s�ö�b �K���M�v �b�B�K�m�H���i�B�Q�M �+���T���#�B�H�B�i�B�2�b �(�j�j�) �(�j�9�) �r�Q�m�H�/ �B�M�+�H�m�/�2�,

�Ç �h�v�T�2�b �Q�7 �}�`�2�b �H�B�F�2 �D�2�i �}�`�2�b ���M�/ �T�Q�Q�H �}�`�2�b �B�M �K���M�v �/�B�z�2�`�2�M�i �;�2�Q�K�2�i�`�B�2�b �H�B�F�2 �+�Q�K�T�H�2�t
�;�2�Q�K�2�i�`�B�2�b�- �B�M �Q�T�2�M �b�T���+�2�- �B�M �r�B�M�/�v �Q�` �b�i�B�H�H ���B�` �+�Q�M�/�B�i�B�Q�M�b�X

�Ç �6�B�`�2 �B�K�T���+�i �Q�M �b�i�`�m�+�i�m�`�2�b

�Ç �1�p���H�m���i�B�Q�M �Q�7 �2�b�+���T�2 �`�Q�m�i�2�b

�Ç �:���b �/�B�b�T�2�`�b�B�Q�M

�Ç �G�L�: �}�`�2�b

�Ç �G�2���F�b �Q�7 �G�L�: �r�B�i�? �T�Q�Q�H �b�T�`�2���/�B�M�;

�Ç �6�B�`�2 �K�B�i�B�;���i�B�Q�M �i�?���i �B�b �r���i�2�`�@�#���b�2�/ �#�v �/�2�H�m�;�2

�Ç �:���b ���M�/ �b�K�Q�F�2 ���M���H�v�b�B�b

�Ç �*���H�+�m�H���i�B�Q�M �Q�7 �2�t�T�H�Q�b�B�p�2 �;���b �+�H�Q�m�/ �b�B�x�2
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�+�Q�M�b�2�`�p���i�B�Q�M ���H�Q�M�; �i�?�2 �+�Q�Q�`�/�B�M���i�2 �/�B�`�2�+�i�B�Q�M �#�v �i�?�2 �L���p�B�2�`�@�a�i�Q�F�2�b �2�[�m���i�B�Q�M�- ���M�/ �i�Q�i���H �2�M�@
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�T�`�Q�#���#�B�H�B�i�v �B�b �i�?�2 �+�Q�H�m�K�M �m�M�/�2�`�S� �̀Q�#�X �� �K�Q�`�2 �/�2�i���B�H�2�/ �B�;�M�T�`�Q�#�X�H�Q�; �}�H�2 �+���M �#�2 �b�2�2�M �B�M �i�?�2
���T�T�2�M�/�B�t �*�X

�h���#�H�2 �j�X�R�,�S���`�i �Q�7 �i�?�2 �Q�m�i�T�m�i �T���`���K�2�i�2�`�b �7�`�Q�K �B�;�M�T�`�Q�# �H�Q�;�X

�i�B�K�2 �S�`�Q�# �S�n�B �S�n�* �S�n�. �7�i�7�n�p�Q�H�G�2�G�n�p�Q�H�G�2���F�n�`���i�2
�8�X�y�y�1�@�y�k�R�X�3�j�1�@�y�k�k�X�j�8�1�@�y�j�3�X�y�3�1�@�y�8�9�X�e�3�1�@�y�N�k�X�k�e�1�@�y�y�k�X�9�k�1�Y�y�y�k�X�y�y�1�Y�y�R
�R�X�y�R�1�@�y�k�R�X�3�j�1�@�y�k�k�X�j�8�1�@�y�j�R�X�d�8�1�@�y�9�R�X�8�y�1�@�y�3�k�X�3�R�1�Y�y�y�8�X�k�9�1�Y�y�y�k�X�y�y�1�Y�y�R
�R�X�8�9�1�@�y�k�R�X�3�9�1�@�y�k�k�X�j�8�1�@�y�j�j�X�R�d�1�@�y�9�j�X�9�9�1�@�y�3�9�X�k�3�1�Y�y�y�N�X�8�R�1�Y�y�y�k�X�y�y�1�Y�y�R

�1���+�? �`�Q�r �`�2�T�`�2�b�2�M�i�b �� �i�B�K�2�@�b�i�2�T �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M�X �h�?�2 �+�Q�H�m�K�M�b �B�b ���b �7�Q�H�H�Q�r�b�,

�Ç �i�B�K�2�, �h�?�2 �i�B�K�2 �B�M �b�2�+�Q�M�/�b

�Ç �S�`�Q�#�, �h�Q�i���H �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v

�Ç �S�`�Q�/�n�B�, �A�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �B�K�K�2�/�B���i�2 �B�;�M�B�i�B�Q�M

�Ç �S�`�Q�/�n�*�, �A�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�`�Q�K �� �+�Q�M�i�B�M�m�Q�m�b �b�Q�m�`�+�2

�Ç �S�`�Q�#�n�.�, �A�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�`�Q�K �� �/�B�b�+�`�2�i�2 �b�Q�m�`�+�2

�Ç �7�i�7�n�p�Q�H�, �L�2�r �~���K�K���#�H�2 �p�Q�H�m�K�2 �r�B�i�?�B�M �i�?�2 �M�2�r �i�B�K�2�@�b�i�2�T

�Ç �G�2�G�n�p�Q�H�, �6�H���K�K���#�H�2 �p�Q�H�m�K�2�- ���H�b�Q �/�2�M�Q�i�2�/VLFL:UFL

�Ç �G�2���F�n�`���i�2�, �_���i�2 �Q�7 �H�2���F���;�2
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�h�?�2 �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �Q�M�2 �B�;�M�B�i�B�Q�M �b�Q�m�`�+�2 �B�b �;�B�p�2�M ���b �S�`�Q�#�n�*�X �h�?�B�b �B�b
�7�Q�m�M�/ �#�v �m�b�B�M�; �� �S�Q�B�b�b�Q�M �/�B�b�i�`�B�#�m�i�B�Q�M�Xl C �B�b �i�?�2 �B�M�T�m�i �p���`�B���#�H�2�- �i�?�2 �2�t�T�2�+�i�2�/ �M�m�K�#�2�` �Q�7
�B�;�M�B�i�B�Q�M�b �T�2�` �p�Q�H�m�K�2�- ���M�/ �7�i�7�n�p�Q�H �B�b �i�?�2 �M�2�r �~���K�K���#�H�2 �p�Q�H�m�K�2 �r�B�i�?�B�M �i�?�2 �i�B�K�2�@�b�i�2�T�X �h�?�2
�S�Q�B�b�b�Q�M �/�B�b�i�`�B�#�m�i�B�Q�M �;�B�p�2�b �i�?�2 �7�Q�H�H�Q�r�B�M�; �2�[�m���i�B�Q�M �7�Q�` �Q�M�2 �Q�` �K�Q�`�2 �B�;�M�B�i�B�Q�M�b �(�k�3�) �(�j�y�)�,

PC;n = P(�R �Q�` �K�Q�`�2 �B�;�M�B�i�B�Q�M�b) = 1� P(�w�2�`�Q �B�;�M�B�i�B�Q�M�b) = 1� e� E0
C �

E0
C

0!
= 1� e� EC �U�j�X�9�V

�r�?�2�`�2EC �B�b �i�?�2 �2�t�T�2�+�i�2�/ �M�m�K�#�2�` �Q�7 �B�;�M�B�i�B�Q�M

EC = l C � f t fvol �U�j�X�8�V

�h�?�2 �/�B�b�+�`�2�i�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �Q�M�H�v �Q�M�2 �b�Q�m�`�+�2 �B�b�,

PD;n = 1� e� l D�VLFL:UFL�Dt �U�j�X�e�V

PD;n �B�b �B�M �;�2�M�2�`���H �7�Q�m�M�/ �#�v �m�b�B�M�; �� �S�Q�B�b�b�Q�M �/�B�b�i�`�B�#�m�i�B�Q�M �r�?�2�`�2l D �B�b �i�?�2 �2�t�T�2�+�i�2�/ �M�m�K�#�2�`
�Q�7 �B�;�M�B�i�B�Q�M�b �T�2�` �p�Q�H�m�K�2 ���M�/ �i�B�K�2�XVLFL:ULF �B�b �i�?�2 �+�Q�K�#�m�b�i�B�#�H�2 �p�Q�H�m�K�2 ���M�/D�i �B�b �i�?�2
�i�B�K�2�@�b�i�2�T�X
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�w ���o�7�;�t �$�;�v�¢�m�]

�h�?�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �K�Q�/�2�H �m�b�2�/ �B�M �i�?�B�b �i�?�2�b�B�b �B�b �K���/�2 ���M�/ �m�T�/���i�2�/ �`�2�;�m�H���`�H�v �#�v
�.�L�o�X �A�M �i�?�B�b �b�2�+�i�B�Q�M�- �i�?�2 �K�Q�/�2�H �r�B�H�H �#�2 �i�2�b�i�2�/ �i�?�`�Q�m�;�? �K���M�m���H �+���H�+�m�H���i�B�Q�M�b �Q�7 �i�?�2 �B�;�M�B�i�B�Q�M
�T�`�Q�#���#�B�H�B�i�v�- �i�?�2�`�2�#�v �2�p���H�m���i�B�M�; �B�i�b ���+�+�m�`���+�v�X

���7�i�2�` �/�B�b�+�m�b�b�B�Q�M �r�B�i�? �2�t�T�2�`�i�b �7�`�Q�K �a���7�2�i�2�+ ���M�/ �.�L�o�- �B�i �r���b �7�Q�m�M�/ �i�Q �#�2 �i�?�2 �#�2�b�i �r���v �i�Q
�i�2�b�i �i�?�2 �K�Q�/�2�H �r���b �i�Q �K���F�2 �� �b�B�K�T�H�2 �#�Q�t �r�?�2�`�2 �i�?�2 �H�2���F �b�Q�m�`�+�2 �r���b �T�H���+�2�/ �B�M�b�B�/�2 �i�?�2 �#�Q�t
�7���+�B�M�; �Q�M�2 �Q�7 �i�?�2 �r���H�H�b�X �h�?�2 �Q�#�D�2�+�i�B�p�2 �r���b �i�Q �2�M�b�m�`�2 �i�?���i �i�?�2 �H�2���F �b�?�Q�m�H�/ �#�2 �#�B�; �2�M�Q�m�;�? �i�Q
�`���T�B�/�H�v �}�H�H �i�?�2 �#�Q�t �r�B�i�? �?�v�/�`�Q�;�2�M �Q�p�2�` �i�?�2 �~���K�K���#�H�2 �H�B�K�B�i�X �h�?�2 �;�`�B�/ �7�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M�b
�b�?�Q�m�H�/ �#�2 �+�Q���`�b�2 �2�M�Q�m�;�? �i�Q �2�M�b�m�`�2 �i�?���i �i�?�2 �b�B�K�m�H���i�B�Q�M �+�Q�K�T�H�2�i�2�b �r�B�i�?�B�M �� �7�2�r �K�B�M�m�i�2�b�X

�w�:�t ���-�v�b�1 �_�‹�7�u�o�]�;�m �t�;�-�h �b�m �o�r�;�m �0�o�Š

�h�Q �2�t�2�+�m�i�2 �i�?�2 �i�2�b�i�- �� �#�Q�t �r�B�i�? �� �b�T�2�+�B�}�+ �p�Q�H�m�K�2 �B�b �+�`�2���i�2�/ �m�b�B�M�; �+�Q�Q�`�/�B�M���i�2�b �B�M �E�6�s�X
�h�?�2 �#�Q�t �+�Q�M�b�B�b�i�b �Q�7 �b�B�t �b�B�/�2�b�- �r�B�i�? �Q�M�2 �b�B�/�2 �K���/�2 �b�?�Q�`�i�2�` �i�Q ���H�H�Q�r �i�?�2 �?�v�/�`�Q�;�2�M �i�Q �2�b�+���T�2�-
���b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�m�`�2 �9�X�R�X

�h�?�2 �r�?�Q�H�2 ���`�2�� �#�Q�t �r���b �+�Q�p�2�`�2�/ ���b ���M �ô�Q�i�?�2�` �;�2�M�2�`�B�+�ô �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v�- �B�M�/�B�+���i�B�M�; �i�?���i
�B�;�M�B�i�B�Q�M �Q�+�+�m�`�b �B�K�K�2�/�B���i�2�H�v �m�T�Q�M �i�?�2 �b�i���`�i �Q�7 �i�?�2 �H�2���F�- ���M�/ �B�b �/�B�`�2�+�i�H�v �`�2�H���i�2�/ �i�Q �i�?�2 �H�2���F�X
�6�Q�m�` �B�M�7�`���`�2�/ �T�Q�B�M�i �/�2�i�2�+�i�Q�`�b �r�2�`�2 ���/�/�2�/ �i�Q �i�?�2 �;�2�Q�K�2�i�`�v�X �h�?�B�b �r���b �/�Q�M�2 �B�M ���M �t�K�H �}�H�2
�U�1�t���K�T�H�2 �B�M ���T�T�2�M�/�B�t ���V�X �"�2�7�Q�`�2 �`�m�M�M�B�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M�b �r�B�i�? �i�?�2 �+�Q�`�`�2�+�i �t�K�H �}�H�2�- �i�?�2
�B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M �r���b �b�2�i �i�Q �8�X�y�1�@�y�d �7�Q�` �2���b�B�2�` �i�Q �+���H�+�m�H���i�2 �i�?�2
�T�`�Q�#���#�B�H�B�i�v �#�v �?���M�/�X
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�6�B�;�m�`�2 �9�X�R�,�:�2�Q�K�2�i�`�v �Q�7 �i�?�2 �#�Q�t �m�b�2�/ �7�Q�` �i�?�2 �#���b�B�+ �?�v�/�`�Q�;�2�M �H�2���F �r�?�2�`�2 �Q�M�2 �b�B�/�2 �B�b �b�?�Q�`�i�2�` �b�Q �i�?�2 �?�v�/�`�Q�;�2�M
�+���M �2�b�+���T�2

�h�?�2 �T���`���K�2�i�2�`�b �m�b�2�/ �7�Q�` �i�?�2 �K�Q�/�2�H �i�2�b�i�B�M�; ���`�2 �;�B�p�2�M �B�M �6�B�;�m�`�2 �9�X�j ���M�/ �9�X�9�X �6�B�;�m�`�2 �9�X�j
�b�?�Q�r�b �i�?�2 �#���b�B�+ �+���b�2 �b�+�2�M���`�B�Q �B�M�T�m�i �7�Q�` �i�?�2 �;���b �+�H�Q�m�/ �b�B�K�m�H���i�B�Q�M�X �h�?�2 �Q�M�H�v �T���`���K�2�i�2�`�b
�i�?���i ���`�2 �+�?���M�;�2�/ �7�`�Q�K �i�?�2 �b�i���M�/���`�/ �b�B�K�m�H���i�B�Q�M ���`�2 �i�?�2 �D�2�i �`�2�H�2���b�2 �~�Q�r ���M�/ �i�?�2 �`�2�b�2�`�p�Q�B�`
�T�`�2�b�b�m�`�2�- �i�Q�;�2�i�?�2�` �r�B�i�? �i�?�2 �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �H�2���F ���M�/ �i�?�2 �/�B�`�2�+�i�B�Q�M �Q�7 �i�?�2 �H�2���F�X �h�?�2 �;�`�B�/
�B�b �`�2�H���i�B�p�2�H�v �+�Q���`�b�2 �i�Q �K���F�2 �i�?�2 �b�B�K�m�H���i�B�Q�M �`�m�M �7���b�i�X �h�?�2 �/�Q�K���B�M �#�Q�m�M�/���`�B�2�b ���`�2 �K���/�2
�i�Q �#�2 �b�H�B�;�?�i�H�v �Q�m�i�b�B�/�2 �i�?�2 �#�Q�t �i�Q �K���F�2 �i�?�2 �b�B�K�m�H���i�B�Q�M �K�Q�`�2 ���+�+�m�`���i�2 ���M�/ �2�M�b�m�`�2 �i�?���i �i�?�2
�2�M�i�B�`�2 ���`�2�� �Q�7 �B�M�i�2�`�2�b�i�- �B�M�+�H�m�/�B�M�; �i�?�2 �r���H�H �r�B�H�H �#�2 �H�Q�Q�F�2�/ ���i�X �"�v �2�t�i�2�M�/�B�M�; �i�?�2 �#�Q�m�M�/���`�B�2�b
�i�Q �Q�m�i�b�B�/�2 �Q�7 �i�?�2 �#�Q�t �r�2 �r�B�H�H �b�2�2 ���M�v �T�Q�i�2�M�i�B���H �H�2���F�b �Q�` �Q�i�?�2�` �i�v�T�2�b �Q�7 �B�M�i�2�`���+�i�B�Q�M�b �r�B�i�?
�i�?�2 �2�M�p�B�`�Q�M�K�2�M�i �b�m�`�`�Q�m�M�/�B�M�; �i�?�2 �#�Q�t�- ���b �b�2�2�M �B�M �6�B�;�m�`�2 �9�X�k�X

�9�3



�6�B�;�m�`�2 �9�X�k�,�:�`�B�/ �r�B�i�? �8�y�-�y�y�y �;�`�B�/ �+�2�H�H�b �i�?���i �r���b �m�b�2�/ �7�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M �Q�7 �#���b�B�+ �?�v�/�`�Q�;�2�M �H�2���F �B�M �Q�T�2�M
�#�Q�t
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�6�B�;�m�`�2 �9�X�j�, �S���`���K�2�i�2�`�b �m�b�2�/ �i�Q �b�2�i �m�T �i�?�2 �b�+�2�M���`�B�Q �B�M�T�m�i�b �7�Q�` �i�?�2 �#���b�2�@�+���b�2 �B�M �E�6�s �q�B�x���`�/ �m�b�2�/ �i�Q �i�2�b�i
�i�?�2 �B�;�M�B�i�B�Q�M �K�Q�/�2�H

�h�Q �2�M�b�m�`�2 �i�?���i �i�?�2 �?�v�/�`�Q�;�2�M �H�2���F �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M �?���T�T�2�M�b �7���b�i�- �i�?�2 �i�`���M�b�B�2�M�i �H�2���F �B�b �b�2�i
�i�Q �?���p�2 �� �?�B�;�? �b�2�;�K�2�M�i �p�Q�H�m�K�2 �r�B�i�? �� �H�Q�M�; �#�H�Q�r�@�/�Q�r�M �i�B�K�2�- ���b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�m�`�2 �9�X�9�X
�h�?�B�b �B�b �/�Q�M�2 �b�Q �i�?���i �i�?�2�`�2 �r�B�H�H �#�2 �� �b�i�2���/�v �b�i���i�2 �`�2�H�2���b�2 �Q�7 �k�y �F�;�f�b ���M�/ �i�?�2 �i�2�b�i �#�Q�t �r�B�H�H
�[�m�B�+�F�H�v �#�2 �}�H�H�2�/ �r�B�i�? �?�v�/�`�Q�;�2�M �;���b�X
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�6�B�;�m�`�2 �9�X�9�,�S���`���K�2�i�2�`�b �m�b�2�/ �i�Q �+���H�+�m�H���i�2 �i�?�2 �i�`���M�b�B�2�M�i �H�2���F �7�`�Q�K �i�?�2 �;���b �b�2�;�K�2�M�i �7�Q�` �i�?�2 �#���b�2�@�+���b�2 �B�M
�E�6�s �q�B�x���`�/ �m�b�2�/ �i�Q �i�2�b�i �i�?�2 �B�;�M�B�i�B�Q�M �K�Q�/�2�H

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

�w�:�t�:�t ��b�u�v�| �1�-�t�1�†�t�-�¢�o�m�v

�h�Q �#�2 ���#�H�2 �i�Q �/�Q �i�?�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �+���H�+�m�H���i�B�Q�M �#�v �?���M�/�- �b�Q�K�2 �Q�7 �i�?�2 �M�m�K�#�2�`�b �7�Q�` �i�?�2
�B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �r�2�`�2 �+�?���M�;�2�/ �B�M �i�?�2 �t�K�H �}�H�2 �i�Q �K���F�2 �B�i �2���b�B�2�` �i�Q �+���H�+�m�H���i�2 �i�?�2�K �#�v
�?���M�/�X �E�6�s �Q�M�H�v �+���H�+�m�H���i�2�b �i�?�2 �2�t�T�2�+�i�2�/ �M�m�K�#�2�` �Q�7 �B�;�M�B�i�B�Q�M�b �i�?���i ���`�2 �/�m�2 �i�Q �+�Q�M�i�B�M�m�Q�m�b
�B�;�M�B�i�B�Q�M �K�2�+�?���M�B�b�K�b �T�2�` �p�Q�H�m�K�2 ���M�/ �i�?�2 �2�t�T�2�+�i�2�/ �M�m�K�#�2�` �Q�7 �B�;�M�B�i�B�Q�M�b �/�m�2 �i�Q �/�B�b�+�`�2�i�2
�B�;�M�B�i�B�Q�M �K�2�+�?���M�B�b�K�b �T�2�` �b�2�+�Q�M�/ �T�2�` �p�Q�H�m�K�2�X �h�?�2�b�2 �M�m�K�#�2�`�b �r�2�`�2 �+�?���M�;�2�/ �i�Q �K���F�2 �i�?�2
�+���H�+�m�H���i�B�Q�M�b �2���b�B�2�`�X

�h�Q �b�2�2 �B�7 �E�6�s �/�B�/ �i�?�2 �+�Q�`�`�2�+�i �+���H�+�m�H���i�B�Q�M�b �i�?�2 �#�Q�t �+���b�2 �r���b �`�m�M �r�B�i�? �i�?�2 �E�6�s �_�B�b�F ���M�/
�"���`�`�B�2�` �J���M���;�2�K�2�M�i�X �q�?�2�M �i�?�2 �+���b�2 �r���b �`�m�M�- �� �}�H�2 �M���K�2�/ �ô�B�;�M�T� �̀Q�#�ô �r���b ���+�+�m�K�m�H���i�2�/�X
�>�2�`�2 �E�6�s �b���p�2�b ���H�H �i�?�2 �B�M�;�B�i�B�Q�M �T���`���K�2�i�2�`�b �i�?���i �B�i �+���H�+�m�H���i�2�b �7�Q�` �2�p�2�` �K�B�H�H�B�b�2�+�Q�M�/ �Q�7 �i�?�2
�b�B�K�m�H���i�B�Q�M�X �h�?�2�`�2 ���`�2 �b�2�p�2�`���H �i�?�B�M�;�b �#�2�B�M�; �+���H�+�m�H���i�2�/ �#�m�i �i�?�2 �K���i�i�2�` �Q�7 �B�M�i�2�`�2�b�i �B�b �i�?�2
�S�`�Q�#�n�/�B�z �S�`�Q�#�n�K�2�+�? ���M�/ �T�`�Q�#�n�/�B�b�+�?�X �h�?�2 �T���`���K�2�i�2�`�b �m�b�2�/ �i�Q �+���H�+�m�H���i�2 �i�?�B�b �#�v �?���M�/
�+���M �#�2 �b�2�2�M �B�M �9�X�R�X

�G�2���F �(�F�;�f�b�) �S�`�2�b�b�m�`�2 �(�#���`�;�) �>�Q�H�2 �.�B���K�2�i�2�` �(�K�K�)

�k�y �j�8�y �j�j�X�3�9�j�N

�h���#�H�2 �9�X�R�,�S���`���K�2�i�2�`�b �m�b�2�/ �7�Q�` �+���H�+�m�H���i�B�M�; �i�?�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �#�v �?���M�/
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�h�?�2�S�`�Q�#�n�K�2�+�?�+���M �#�2 �+���H�+�m�H���i�2�/ �#�v �m�b�B�M�; �i�?�2 �k�X�j �r�?�2�`�2 �i�?�2 ���M�b�r�2�` �r���b ���b �7�Q�H�H�Q�r�b

P�2�p�2�M�i�- �B�K�T���+�i=
1

200
� 20

1
4
1s = 1:0573� 10� 2 �U�9�X�R�V

�h�?�2�S�`�Q�#�n�/�B�b�+�?�+���M �#�2 �+���H�+�m�H���i�2�/ �7�`�Q�K �k�X�9 ���#�Q�p�2�X �h�?�B�b �;���p�2 �i�?�2 �`�2�b�m�H�i�,

P�2�p�2�M�i�- �2�H�2�+�i�`�Q�b�i���i�B�+=
1

100
� 20

1
4
1s = 2:1147� 10� 2 �U�9�X�k�V

�q�?�B�H�2 �i�?�2 �H���b�i �2�[�m���i�B�Q�M �7�Q�` �i�?�2�S�`�Q�#�n�/�B�7�7�r�?�B�+�? �+���M �#�2 �+���H�+�m�H���i�2�/ �7�`�Q�K �2�[�m���i�B�Q�M �k�X�R�y

P�2�p�2�M�i�- �/�B�z�m�b�B�Q�M(P;d) =
ln350
5000

� (( ln33:8439+ 1)+ 10) = 1:5876� 10� 3 �U�9�X�j�V

�h�?�2 �`�2�b�m�H�i�b �7�`�Q�K �i�?�2 �B�;�M�T�`�Q�# �H�Q�; �+�Q�K�T���`�2�/ �i�Q �i�?�2 �?���M�/ �+���H�+�m�H���i�B�Q�M�b �+���M �#�2 �b�2�2�M �B�M �h���#�H�2
�9�X�k

�S�`�Q�#�n�K�2�+�? �S�`�Q�#�n�/�B�b�+�? �S�`�Q�#�n�/�B�7�7

�>���M�/ �*���H�+�m�H���i�B�Q�M �R�X�y�8�d�j� 10� 2 �k�X�R�R�9�d� 10� 2 �R�X�8�3�d�e� 10� 2

�*�Q�K�T�m�i�2�` �*���H�+�m�H���i�B�Q�M �R�X�R�9�N�d� 10� 2 �k�X�k�3�e�k� 10� 2 �N�X�8�8�R�9� 10� 2

�h���#�H�2 �9�X�k�,�*�Q�K�T���`�B�b�Q�M �Q�7 �>���M�/ �p�b�X �*�Q�K�T�m�i�2�` �*���H�+�m�H���i�B�Q�M�b

���b �/�2�T�B�+�i�2�/ �B�M �h���#�H�2 �9�X�k�- �i�?�2 �Q�m�i�+�Q�K�2 �b�?�Q�r�b �� �M�Q�i�B�+�2���#�H�2 �/�B�z�2�`�2�M�+�2 �#�2�i�r�2�2�M �i�?�2 �+���H�+�m�H���@
�i�B�Q�M�b �/�Q�M�2 �#�v �?���M�/ ���M�/ �i�?�Q�b�2 �i�?���i �+�Q�K�2 �7�`�Q�K �E�6�s�X �h�?�2 �H�Q�; �}�H�2 �`�2�H���i�2�/ �i�Q �i�?�2 �B�M�;�B�i�B�Q�M
�T�`�Q�#���#�B�H�B�i�v �U�B�;�M�T�`�Q�#�V �2�t�?�B�#�B�i�b �� �`�2�+�m�`�`�B�M�; �/�B�b�T�H���v �Q�7 �/���i�� ���i �2�p�2�`�v �i�B�K�2�@�b�i�2�T �m�M�i�B�H ���T�@
�T�`�Q�t�B�K���i�2�H�v �j�y �b�2�+�Q�M�/�b�X ���b �T�`�2�/�B�+�i�2�/ �#�v �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �K�Q�/�2�H�- �i�?�2 �T�`�Q�#���#�B�H�B�i�B�2�b
���b�b�Q�+�B���i�2�/ �r�B�i�? �K�2�+�?���M�B�+���H �B�;�M�B�i�B�Q�M �U�T�`�Q�#�n�K�2�+�?�V�- �/�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M �U�T�`�Q�#�n�/�B�z�V�- ���M�/ �/�B�b�@
�+�?���`�;�2 �B�;�M�B�i�B�Q�M �U�T�`�Q�#�n�/�B�b�+�?�V �b�?�Q�m�H�/ �}�M�B�b�? ���i �/�v�M���K�B�+ �p���`�B���i�B�Q�M ���7�i�2�` �8 �b�2�+�Q�M�/�b�- �b�i���#�B�H�B�x�B�M�;
���i �+�Q�M�b�i���M�i �p���H�m�2�b�X �>�Q�r�2�p�2�`�- �B�M�b�T�2�+�i�B�Q�M �Q�7 �i�?�2 �B�;�M�T�`�Q�# �}�H�2 �`�2�p�2���H�b �� �+�Q�M�i�B�M�m�Q�m�b ���H�i�2�`���@
�i�B�Q�M �B�M �i�?�2�b�2 �T�`�Q�#���#�B�H�B�i�B�2�b �#�2�v�Q�M�/ �i�?�2 �8 �b�2�+�Q�M�/�b�X �a�T�2�+�B�}�+���H�H�v�- �Q�#�b�2�`�p���i�B�Q�M�b �`�2�;���`�/�B�M�; �i�?�2
�/�2�p�B���i�B�Q�M �Q�7 �T�`�Q�#�n�K�2�+�? ���M�/ �T�`�Q�#�n�/�B�b�+�? �7�`�Q�K �2�t�T�2�+�i�2�/ �#�2�?���p�B�Q�`�b�- �r�B�i�? �i�?�2�B�` �p���H�m�2�b �/�2�b�@
�+�2�M�/�B�M�; �B�M�i�Q �M�2�;���i�B�p�2 �p���H�m�2�b ���7�i�2�` ���T�T�`�Q�t�B�K���i�2�H�v �8�X�j �b�2�+�Q�M�/�b�X �*�Q�M�b�2�[�m�2�M�i�H�v�- �i�?�B�b �p���`�B���M�+�2
�b�m�;�;�2�b�i�b �T�Q�i�2�M�i�B���H �B�`�`�2�;�m�H���`�B�i�v �r�B�i�?�B�M �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�/�2 �i�?���i �M�2�2�/�b �i�Q �#�2 �H�Q�Q�F�2�/ �B�M�i�Q
�K�Q�`�2�X

�w�:�t�:�u �"�;�1�o�m�7 �1�-�t�1�†�t�-�¢�o�m�v

���7�i�2�` �/�B�b�+�m�b�b�B�Q�M �r�B�i�? �.�L�o�- �i�?�2 �K�Q�/�2�H �r���b �+�?���M�;�2�/ �i�Q �K���F�2 �b�m�`�2 �E�6�s �+���H�+�m�H���i�2�b �i�?�2
�+�Q�`�`�2�+�i �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�B�2�b�X

�8�k



�h�?�2 �?���M�/ �+���H�+�m�H���i�B�Q�M�b ���`�2 �i�?�2 �b���K�2 ���b �B�M �b�2�+�i�B�Q�M �9�X�R�X�R �r�?�2�`�2���b �i�?�2 �Q�m�i�+�Q�K�2 �Q�7 �i�?�2 �+�Q�K�@
�T�m�i�2�` �+���H�+�m�H���i�B�Q�M�b ���M�/ �i�?�2 �?���M�/ �+���H�+�m�H���i�B�Q�M�b �+���M �#�2 �b�2�2�M �B�M �h���#�H�2 �9�X�j�#�2�H�Q�r�X �h�?�2 �+���H�+�m�H���@
�i�B�Q�M�b �7�Q�`�S�`�Q�#�n�/�B�b�+�?���M�/�S�`�Q�#�n�K�2�+�?���`�2 �+�Q�`�`�2�+�i �i�?�2 �Q�M�H�v �T���`���K�2�i�2�` �i�?���i �b�i�B�H�H �b�2�2�K�b �Q�z
�B�b �i�?�2�S�`�Q�#�n�/�B�7�7

�S�`�Q�#�n�K�2�+�? �S�`�Q�#�n�/�B�b�+�? �S�`�Q�#�n�/�B�7�7

�>���M�/ �*���H�+�m�H���i�B�Q�M �R�X�y�8�d� 10� 2 �k�X�R�R�9�d� 10� 2 �R�X�8�3�3� 10� 2

�*�Q�K�T�m�i�2�` �*���H�+�m�H���i�B�Q�M �R�X�y�8�d� 10� 2 �k�X�R�R�9�d� 10� 2 �9�X�d�y�d�3� 10� 2

�h���#�H�2 �9�X�j�, �*�Q�K�T���`�B�b�Q�M �Q�7 �>���M�/ �p�b�X �*�Q�K�T�m�i�2�` �*���H�+�m�H���i�B�Q�M�b ���7�i�2�` �.�L�o �}�t�2�/ �i�?�2 �K�Q�/�2�H

���7�i�2�` �b�Q�K�2 �B�i�2�`���i�B�p�2 �i�`�Q�m�#�H�2�b�?�Q�Q�i�B�M�; �T�`�Q�+�2�/�m�`�2�b �i�Q �B�/�2�M�i�B�7�v �r�?���i �B�b �r�`�Q�M�;�X �i�`�B���H ���M�/ �2�`�`�Q�`
�i�Q �i�`�v �i�Q �}�M�/ �r�?���i �r���b �r�`�Q�M�;�X �A�i ���T�T�2���`�2�/ �i�?���i �i�?�2 �T�Q�i�2�M�i�B���H �b�Q�m�`�+�2�b �Q�7 �2�`�`�Q�` �r�2�`�2 �2�B�i�?�2�`
�i�?�2 �T�`�2�b�b�m�`�2 �T���`���K�2�i�2�` �Q�` �i�?�2 �/�B���K�2�i�2�` �Q�7 �i�?�2 �?�Q�H�2�X �:�B�p�2�M �i�?���i �i�?�2 �T�`�Q�#���#�B�H�B�i�v ���i�i�`�B�#�m�i�2�/
�i�Q �/�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M �Q�M�H�v �/�2�T�2�M�/�b �Q�M �i�?�2 �?�Q�H�2 �/�B���K�2�i�2�` ���M�/ �i�?�2 �T�`�2�b�b�m�`�2�- �B�i �7�Q�H�H�Q�r�b �i�?���i
�Q�M�2 �Q�7 �i�?�2�b�2 �p���`�B���#�H�2�b �+�Q�m�H�/ �?���p�2 �#�2�2�M �r�`�Q�M�;�X ���b�b�m�K�B�M�; �i�?���i �i�?�2 �+���H�+�m�H���i�B�Q�M �Q�7 �i�?�2
�?�Q�H�2 �/�B���K�2�i�2�` �r���b �+�Q�M�/�m�+�i�2�/ �B�M �K�2�i�2�`�b �`���i�?�2�` �i�?���M �K�B�H�H�B�K�2�i�2�`�b�- �i�?�2 �2�M�b�m�B�M�; �+�Q�`�`�2�+�i�2�/
�2�t�T�`�2�b�b�B�Q�M �;�B�p�2�b�,

P�2�p�2�M�i�- �/�B�z�m�b�B�Q�M(P;d) =
ln350
5000

� (( ln0:00338439+ 1)+ 10) = 1:170� 10� 2 �U�9�X�9�V

�h�?�B�b ���M�b�r�2�` �B�b �M�Q�i �+�H�Q�b�2 �i�Q �i�?�2 �+�Q�K�T�m�i�2�` �+���H�+�m�H���i�B�Q�M�b�- �b�2�2 �h���#�H�2 �9�X�j�X �>�Q�r�2�p�2�`�- �B�7 �r�2
�`�2�+�Q�M�b�B�/�2�` �i�?�2 �T�`�2�b�b�m�`�2 �T���`���K�2�i�2�` �B�M �� �/�B�z�2�`�2�M�i �m�M�B�i�- �b�m�+�? ���b �S���b�+���H �U�S���V �`���i�?�2�` �i�?���M �"���`
�;���m�;�2 �U�"���`�;�V�- �i�?�2 �2�M�b�m�B�M�; �+���H�+�m�H���i�B�Q�M �v�B�2�H�/�b�,

P�2�p�2�M�i�- �/�B�z�m�b�B�Q�M(P;d) =
ln35000000

5000
� (( ln33:8439+ 1)+ 10) = 4:7078� 10� 2 �U�9�X�8�V

�h�?�B�b ���M�b�r�2�` �B�b �K�m�+�? �+�H�Q�b�2�` �i�Q �r�?���i �r�2 �;�Q�i �7�`�Q�K �i�?�2 �+�Q�K�T�m�i�2�` �+���H�+�m�H���i�B�Q�M�b�- �b�2�2 �h���#�H�2
�9�X�j�X

�w�:�t�:�v �$�_�b�u�7 �1�-�t�1�†�t�-�¢�o�m�v

���7�i�2�` �.�L�o�ö�b �b�2�+�Q�M�/ �`�2�p�B�b�B�Q�M �Q�7 �i�?�2 �K�Q�/�2�H�- �+���H�+�m�H���i�B�Q�M�b ���`�2 �T�`�2�b�2�M�i�2�/ �B�M �h���#�H�2 �9�X�9�X �_�2�@
�K���`�F���#�H�v�- �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �Q�m�i�T�m�i�b �+�H�Q�b�2�H�v ���H�B�;�M �r�B�i�? �i�?�2 �`�2�b�m�H�i�b �Q�7 �?���M�/ �+���H�+�m�H���i�B�Q�M�b�X
�A�i �B�b �B�K�T�2�`���i�B�p�2 �i�Q ���+�F�M�Q�r�H�2�/�;�2 �i�?���i �?���M�/ �+���H�+�m�H���i�B�Q�M�b �Q�M�H�v �`�2�T�`�2�b�2�M�i ���M ���T�T�`�Q�t�B�K���i�B�Q�M
�K�2�i�?�Q�/ �7�Q�` �B�;�M�B�i�B�Q�M ���b�b�2�b�b�K�2�M�i�- �b�Q �T�2�`�7�2�+�i �+�Q�M�+�Q�`�/���M�+�2 �#�2�i�r�2�2�M �?���M�/ ���M�/ �+�Q�K�T�m�i���i�B�Q�M���H
�Q�m�i�+�Q�K�2�b �B�b �M�Q�i ���M�i�B�+�B�T���i�2�/�X

�8�j



�S�`�Q�#�n�K�2�+�? �S�`�Q�#�n�/�B�b�+�? �S�`�Q�#�n�/�B�7�7

�>���M�/ �*���H�+�m�H���i�B�Q�M �R�X�y�8�d� 10� 2 �k�X�R�R�9�d� 10� 2 �R�X�8�3�3� 10� 2

�*�Q�K�T�m�i�2�` �*���H�+�m�H���i�B�Q�M �R�X�y�8�N�e� 10� 2 �k�X�y�N�9�k� 10� 2 �R�X�8�N�e�d� 10� 2

�h���#�H�2 �9�X�9�,�*�Q�K�T���`�B�b�Q�M �Q�7 �>���M�/ �p�b�X �*�Q�K�T�m�i�2�` �*���H�+�m�H���i�B�Q�M�b ���7�i�2�` �.�L�o �}�t�2�/ �i�?�2 �K�Q�/�2�H �� �b�2�+�Q�M�/ �i�B�K�2

�"�v �T�H�Q�i�i�B�M�; �i�?�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v ���;���B�M�b�i �i�B�K�2 �7�Q�` �i�?�2 �i�?�`�2�2 �T�`�Q�#���#�B�H�B�i�B�2�b�- �B�i �B�b �2�p�B�/�2�M�i
�i�?���i �#�Q�i�? �K�2�+�?���M�B�+���H �B�;�M�B�i�B�Q�M �U�6�B�;�m�`�2 �9�X�8�V ���M�/ �/�B�b�+�?���`�;�2 �B�;�M�B�i�B�Q�M �U�6�B�;�m�`�2 �9�X�e�V �B�M�/�B�+���i�2 ��
�b�i�Q�T �Q�7 �/�v�M���K�B�+ �p���`�B���i�B�Q�M �#�2�v�Q�M�/ �i�?�2 �}�p�2�@�b�2�+�Q�M�/ �K���`�F�- �r�?�2�`�2�#�v �i�?�2 �T�`�Q�#���#�B�H�B�i�B�2�b �b�i���#�B�H�@
�B�x�2�X

�6�B�;�m�`�2 �9�X�8�,�J�2�+�?���M�B�+���H �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �T�H�Q�i�i�2�/ �r�?�B�i �i�B�K�2 �B�M �b�2�+�Q�M�/�b �Q�M �i�?�2 �t�@���t�B�b�- ���M�/ �B�;�M�B�i�B�Q�M �T�`�Q�#�@
���#�B�H�B�i�v �Q�M �v�@���t�B�b

�8�9



�6�B�;�m�`�2 �9�X�e�,�.�B�b�+�?���`�;�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �T�H�Q�i�i�2�/ �r�?�B�i �i�B�K�2 �B�M �b�2�+�Q�M�/�b �Q�M �i�?�2 �t�@���t�B�b�- ���M�/ �B�;�M�B�i�B�Q�M �T�`�Q�#�@
���#�B�H�B�i�v �Q�M �v�@���t�B�b

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

�6�B�;�m�`�2 �9�X�d�,�.�B�z�m�b�B�Q�M �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �T�H�Q�i�i�2�/ �r�B�i�? �i�B�K�2 �B�M �b�2�+�Q�M�/�b �Q�M �i�?�2 �t�@���t�B�b�- ���M�/ �B�;�M�B�i�B�Q�M �T�`�Q�#�@
���#�B�H�B�i�v �Q�M �i�?�2 �v�@���t�B�b

�w�:�u ���-�t�1�†�t�-�¢�m�] �|�_�; �b�]�m�b�¢�o�m �r�u�o�0�-�0�b�t�b�|�‹

�h�?�2 �M�2�t�i �T���`�i �Q�7 �i�?�2 �K�Q�/�2�H �i�2�b�i�B�M�; �r���b �i�Q �+���H�+�m�H���i�2 �i�?�2 �+�Q�M�i�B�M�m�Q�m�b ���M�/ �/�B�b�+�`�2�i�2 �B�;�M�B�i�B�Q�M
�T�`�Q�#���#�B�H�B�i�B�2�b �B�M �i�?�2�B�;�M�T� �̀Q�#�X�H�Q�;
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�w�:�u�:�t ���o�m�¢�m�†�o�†�v �b�]�m�b�¢�o�m �r�u�o�0�-�0�b�t�b�|�‹

�6�Q�` �i�?�2 �b���F�2 �Q�7 �K���F�B�M�; �i�?�2 �?���M�/ �+���H�+�m�H���i�B�Q�M�b �2���b�B�2�`�- �i�?�2 �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v
�T�2�` �2�[�m�B�T�K�2�M�i �B�b �+�?���M�;�2�/ �i�Q �R�X�y�y�1�@�y�d �r�?�B�H�2 �i�?�2 �/�B�b�+�`�2�i�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �r���b �b�2�i �i�Q
�x�2�`�Q�X �h�?�2 �?���M�/ �+���H�+�m�H���i�B�Q�M�b �r���b �/�Q�M�2 �#�v �7�Q�H�H�Q�r�B�M�; �i�?�2 �2�[�m���i�B�Q�M�b �B�M �*�?���T�i�2�` �j�X�9�X�k �7�Q�`
�� �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M�X �E�2�2�T �B�M �K�B�M�/ �i�?���i �7�Q�` �i�?�B�b �i�2�b�i �r�2 �Q�M�H�v �?���p�2 �Q�M�2 �B�;�M�B�i�B�Q�M �b�Q�m�`�+�2
�K���F�B�M�; �i�?�2 �+���H�+�m�H���i�B�Q�M�b �K�m�+�? �2���b�B�2�`�X

�6�Q�` �i�?�2 �B�M�B�i�B���H �i�B�K�2�@�b�i�2�T�- �i�4�y �b�2�+�Q�M�/�b�- �1�[�m���i�B�Q�M �j�X�9 ���M�/ �j�X�8 �r���b �m�b�2�/ ���M�/ �;���p�2 �7�Q�H�H�Q�r�B�M�;�,

ProbC1 = 1� e� 1:69E� 01�1:00E� 07 = 1:69E � 08 �U�9�X�e�V

�h�Q �+�?�2�+�F �i�?���i �E�6�s�@�_�"�J �+���H�+�m�H���i�2�b �i�?�2 �+�Q�`�`�2�+�i �+�Q�M�i�`�B�#�m�i�B�Q�M �7�Q�` �i�?�2 �M�2�t�i �i�B�K�2 �b�i�2�T�b
�K���M�m���H �+���H�+�m�H���i�B�Q�M�b �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �#�v �m�b�B�M�; �i�?�2 �B�M�T�m�i �7�`�Q�K �i�?�2 �B�;�M�T�`�Q�#�X�H�Q�; �}�H�2 �7�Q�`�K
�E�6�s�@�_�"�J �U�b�?�Q�r�M �B�M �h���#�H�2 �j�X�R�V�X �h�?�2 �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �i�B�K�2�@�b�i�2�T �k �r���b
�+���H�+�m�H���i�2�/ �#�v ���/�/�B�M�; �i�?�2 �+�Q�M�i�`�B�#�m�i�B�Q�M �/�m�`�B�M�; �i�B�K�2�@�b�i�2�T �k �i�Q �i�?�2 �p���H�m�2 �7�`�Q�K �i�B�K�2�@�b�i�2�T �R
���M�/ ���H�H �M�m�K�#�2�`�b �m�b�2�/ �+���M �#�2 �b�2�2�M �B�M �h���#�H�2 �j�X�R

ProbC2 = ProbC1 + ( 1� eEC) � (1� Prob�ntot1) �U�9�X�d�V

�h�?�B�b �H���b�i �T���`�2�M�i�?�2�b�B�b �B�M �1�[�m���i�B�Q�M �9�X�d �B�b �M�2�2�/�2�/ �i�Q ���T�T�H�v �i�?�2 �+�Q�M�/�B�i�B�Q�M �i�?���i �B�;�M�B�i�B�Q�M �?���b
�M�Q�i ���H�`�2���/�v �Q�+�+�m�`�`�2�/ ���i �i�B�K�2�@�b�i�2�T �R�XEc �B�b �+���H�+�m�H���i�2�/ �7�`�Q�K �1�[�m���i�B�Q�M �j�X�8 �r�B�i�? �/���i�� �7�`�Q�K
�h���#�H�2 �j�X�R�X

ProbC2 = ProbC1 + ( 1� e� 2:26�1:00E� 07) � (1� 1:83E � 02) = 2:38E � 07 �U�9�X�3�V

�6�Q�` �i�?�2 �i�?�B�`�/ �i�B�K�2�@�b�i�2�T ���i �y�X�y�R�k �b�2�+�Q�M�/�b�- �2�[�m���i�B�Q�M �9�X�d �r���b �m�b�2�/ ���M�/ �;���p�2 �7�Q�H�H�Q�r�B�M�;�,

ProbC3 = ProbC2 + ( 1� e� 2:81�1:00E� 07) � (1� 1:83E � 02) = 5:19E � 07 �U�9�X�N�V

�h�?�2 �`�2�b�i �Q�7 �i�?�2 �i�B�K�2 �b�i�2�T�b �7�Q�H�H�Q�r �i�?�B�b �b���K�2 �T���i�i�2�`�M�X �h���#�H�2 �9�X�8 �b�?�Q�r�b �i�?�2 �?���M�/ �+���H�+�m�H���i�B�Q�M�b
�+�Q�K�T���`�2�/ �i�Q �i�?�2 �+�Q�K�T�m�i�2�` �+���H�+�m�H���i�B�Q�M�b �7�Q�` �i�?�2 �}�`�b�i �i�?�`�2�2 �i�B�K�2 �b�i�2�T�b�X

�h���#�H�2 �9�X�8�,�>���M�/ �+���H�+�m�H���i�B�Q�M�b �+�Q�K�T���`�2�/ �i�Q �i�?�2 �+�Q�K�T�m�i�2�` �+���H�+�m�H���i�B�Q�M�b �7�Q�` �i�?�2 �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M �T�`�Q�#���#�@
�B�H�B�i�v�-Prob�nC

�h�B�K�2 �(�b�2�+�) �y�X�y�y�1�Y�y�y�8�X�y�y�1�@�y�j�R�X�y�k�1�@�y�k
�*�Q�K�T�m�i�2�`�n�+���H�+�R�X�e�N�1�@�y�3�k�X�9�k�1�@�y�d�8�X�k�9�1�@�y�d
�>���M�/�n�+���H�+ �R�X�e�N�1�@�y�3�k�X�j�3�1�@�y�d�8�X�R�N�1�@�y�d
�*�Q�`�`�2�+�i �(�W�)�R�y�y �N�3�X�j �N�N�X�R�3
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�w�:�u�:�u �	�b�v�1�u�;�|�; �b�]�m�b�¢�o�m �r�u�o�0�-�0�b�t�b�|�‹

�h�Q �+�?�2�+�F �i�?�2 �/�B�b�+�`�2�i�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v�- �i�?�2 �2�t�T�2�+�i�2�/ �/�B�b�+�`�2�i�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �r���b
�b�2�i �i�Q �R�X�y�y�1�@�y�d �r�?�B�H�2 �i�?�2 �+�Q�M�i�B�M�m�Q�m�b �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �r���b �b�2�i �i�Q �x�2�`�Q�X

�6�Q�` �i�?�2 �i�?�2 �B�M�B�i�B���H �i�B�K�2�@�b�i�2�T ���i �i�4�y �b�2�+�Q�M�/�b�- �2�[�m���i�B�Q�M �j�X�e �r���b �m�b�2�/�,

ProbD1 = 0:00� 1:69E � 01� 1:00E � 07= 0 �U�9�X�R�y�V

�h�Q �+�?�2�+�F �i�?���i �E�6�s�@�_�"�J �+���H�+�m�H���i�2�b �i�?�2 �+�Q�`�`�2�+�i �+�Q�M�i�`�B�#�m�i�B�Q�M �7�Q�` �i�?�2 �M�2�t�i �i�B�K�2 �b�i�2�T�b ��
�b�B�K�B�H���` �T�`�Q�+�2�/�m�`�2 ���b �m�b�2�/ �7�Q�` �i�?�2 �+�Q�M�i�B�M�m�Q�m�b �T�`�Q�#���#�B�H�B�i�v �r���b �2�K�T�H�Q�v�2�/�X �h�?�2 �/�B�b�+�`�2�i�2
�B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v �7�Q�` �i�B�K�2�@�b�i�2�T �k �r���b �+���H�+�m�H���i�2�/ �#�v ���/�/�B�M�; �i�?�2 �+�Q�M�i�`�B�#�m�i�B�Q�M �/�m�`�B�M�;
�i�B�K�2�@�b�i�2�T �k �i�Q �i�?�2 �p���H�m�2 �7�`�Q�K �i�B�K�2�@�b�i�2�T �R ���M�/ ���H�H �M�m�K�#�2�`�b �m�b�2�/ �+���M �#�2 �b�2�2�M �B�M �h���#�H�2 �j�X�R

ProbD2 = ProbD1 + ( 1� eED) � (1� Prob�ntot1) �U�9�X�R�R�V

�h�?�B�b �H���b�i �T���`�2�M�i�?�2�b�B�b �B�M �1�[�m���i�B�Q�M �9�X�R�R �B�b �M�2�2�/�2�/ �i�Q ���T�T�H�v �i�?�2 �+�Q�M�/�B�i�B�Q�M �i�?���i �B�;�M�B�i�B�Q�M �?���b
�M�Q�i ���H�`�2���/�v �Q�+�+�m�`�`�2�/ ���i �i�B�K�2�@�b�i�2�T �R�XED �B�b �+���H�+�m�H���i�2�/ �7�`�Q�K �1�[�m���i�B�Q�M �j�X�e �r�B�i�? �/���i�� �7�`�Q�K
�h���#�H�2 �j�X�R�X

ProbD2 = 0+ ( 1� e� 1:00E� 07�2:42�5:00E� 03) � (1� 1:83E � 02) = 1:19E � 09 �U�9�X�R�k�V

�h�?�2 �i�?�B�`�/ �i�B�K�2�@�b�i�2�T ���i �y�X�y�y�R �b�2�+�Q�M�/�b �r���b �+���H�+�m�H���i�2�/ �#�v

ProbD3 = 1:13E� 09+( 1� e� 1:00E� 07�5:24�(1:02E� 02� 5:00E� 03)) � (1� 1:83E+ 02) = 3:80E� 09
�U�9�X�R�j�V

�h���#�H�2 �9�X�e�,�>���M�/ �+���H�+�m�H���i�B�Q�M�b �+�Q�K�T���`�2�/ �i�Q �i�?�2 �+�Q�K�T�m�i�2�` �+���H�+�m�H���i�B�Q�M�b �7�Q�` �i�?�2 �/�B�b�+�`�2�i�2 �B�;�M�B�i�B�Q�M �T�`�Q�#���#�B�H�B�i�v�-
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