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Sex Crimes in the US

Sexual criminality ranges from misdemeanors such as sexual
harassment to extreme felonies such as rape.

Major public health issue, with potentially more pervasive
consequences in the workplace.

The US Common Law penalizes many forms of sexual violence.
–

–

–

And yet sexual crimes are still widely prevalent.
– �
–
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Imperfect Monitoring, Shaky Empirics

Law enforcement agencies imperfectly monitor sex crimes.

Survey evidence suggests many crimes go unreported to the police.
�

Consequences for public policy research
!

!
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The Me Too Movement

October 2017: In the wake of the Weinstein affair, Alyssa Milano
tweets #MeToo.

Over the next months, millions of women protest against sexual
harassment and sexual assault on social media.

The movement explicitly aimed at:
–

–

#MeToo in the US
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Preview of Results

–

1. Treatment only impacts crime rates or reporting behaviors.
2. No lagged reporting

–

–

–
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Related Literature

–

–

–

–
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Plan

Introduction

Police Data

Empirical Strategy

Did the Reporting Rate Increase?

Was There a Deterrent Effect?

Discussion

Conclusion
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Data

Incident-level police records for five US cities:
New York, Los Angeles, Austin, Nashville, Cincinnati

Unbalanced panel from 2003 to 2020

Some relevant variables: socio-demographic characteristics of
victims and offenders, granular crime categories.

Importantly, both the date of the incident and the date of its report
to the police are recorded.

! Let us first understand the specifics of police data and their
implications.
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�� �a�B�K�T�H�2 �1�+�Q�M�Q�K�2�i�`�B�+ �a�2�i�m�T

�� �`�2�b�2���`�+�?�2�` �r�B�b�?�2�b �i�Q ���b�b�2�b�b �i�?�2 �B�K�T���+�i �Q�7 �� �i�`�2���i�K�2�M�i�. �i �Q�M
�2�z�2�+�i�B�p�2 �+�`�B�K�2�b�*�i�- �#�m�i �Q�M�H�v �Q�#�b�2�`�p�2�b �`�2�T�Q�`�i�2�/ �+�`�B�K�2�b�_�i�,

�_�i = � 0 + � 1�. �i + " �i �U�R�V

�"�m�i �� �b�?���`�2 �Q�7 �+�`�B�K�2�b �B�b �M�2�p�2�` �`�2�T�Q�`�i�2�/ �i�Q �i�?�2 �T�Q�H�B�+�2�X
�.�2�M�Q�i�2� �̀i �i�?�2 �+�`�B�K�2 �`�2�T�Q�`�i�B�M�; �`���i�2�X

�"�2�H�H�2�;�Q ���M�/ �.�`�Q�m���`�/ �U�k�y�R�N�V �b�m�;�;�2�b�i�,

� �̀i � �*�i = � 0 + � 1�. �i + " �i �U�k�V

! �A�7 �` ���M�/ �* ���`�2 �+�Q�`�`�2�H���i�2�/ �i�Q �.�- �+�Q�M�+�H�m�b�B�Q�M�b �r�B�H�H �#�2 �m�M�+�H�2���`�X
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�*�Q�K�K�Q�M ���b�b�m�K�T�i�B�Q�M�b ���M�/ �q�Q�`�F�@���`�Q�m�M�/�b

�ô���H�H �r�2 �T�Q�b�b�2�b�b �Q�7 �b�i���i�B�b�i�B�+�b �Q�7 �+�`�B�K�2 ���M�/ �K�B�b�/�2�K�2���M�Q�`�b �r�Q�m�H�/ �?���p�2 �M�Q
�m�i�B�H�B�i�v ���i ���H�H �B�7 �r�2 �/�B�/ �M�Q�i �i���+�B�i�H�v ���b�b�m�K�2 �i�?���i �i�?�2�`�2 �B�b �� �M�2���`�H�v �B�M�p���`�B���#�H�2

�`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �Q�z�2�M�b�2�b �F�M�Q�r�M ���M�/ ���/�D�m�/�B�+���i�2�/ ���M�/ �i�?�2 �i�Q�i���H
�m�M�F�M�Q�r�M �b�m�K �Q�7 �Q�z�2�M�b�2�b �+�Q�K�K�B�i�i�2�/�X�ô

�U���/�Q�H�T�?�2 �Z�m���i�2�H�2�i�V

�*�Q�K�K�Q�M�H�v �K���/�2 ���b�b�m�K�T�i�B�Q�M�,�2�B�i�?�2�` �` �Q�` �* �B�b �Q�`�i�?�Q�;�Q�M���H �i�Q �.�X

�a�Q�K�2 �b�i�m�/�B�2�b �r�Q�`�F �r�B�i�? �T�`�Q�t�v �p���`�B���#�H�2�b �i�Q �B�M�7�2�` �p���`�B���i�B�Q�M�b �B�M �` �Q�` �*
�U�2�X�;�X �:�Q�Q�;�H�2 �i�`�2�M�/�b�- �2�K�2�`�;�2�M�+�v �`�2�+�Q�`�/�b�- �Q�i�?�2�` �+�`�B�K�2�b�V�X

�a�Q�K�2 �b�i�m�/�B�2�b �r�Q�`�F �r�B�i�? �p�B�+�i�B�K�B�x���i�B�Q�M �b�m�`�p�2�v�b�- �#�m�i �i�?�2�v ���`�2 ���H�b�Q
�b�m�#�D�2�+�i �i�Q �r�2�H�H�@�/�Q�+�m�K�2�M�i�2�/ �#�B���b�2�b�X

�L�*�o�a �1�b�i�B�K���i�2�b
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�G���;�;�2�/ �_�2�T�Q�`�i�B�M�;

�L�Q ���T�T�`�Q���+�? �i���F�2�b �B�M�i�Q ���+�+�Q�m�M�i �i�?�2 �2�t�B�b�i�2�M�+�2 �Q�7 �H���;�;�2�/ �`�2�T�Q�`�i�b�X

�u�2�i �� �b�B�x���#�H�2 �b�?���`�2 �Q�7 �+�`�B�K�2�b �B�b �`�2�T�Q�`�i�2�/ �r�B�i�? �� �H���; �`�2�H���i�B�p�2 �i�Q �i�?�2
�/���i�2 �Q�7 �i�?�2 �B�M�+�B�/�2�M�i�X

�A�M �K�v �/���i���, �e�e�W �Q�7 �b�2�t�m���H �+�`�B�K�2�b ���M�/ �R�8�W �Q�7 �M�Q�M�@�b�2�t�m���H �+�`�B�K�2�b ���`�2
�H���;�;�2�/ �`�2�T�Q�`�i�b�X

! ���M ���/�/�B�i�B�Q�M���H �T�`�Q�#�H�2�K �Q�` �� �?���M�/�v �b�Q�H�m�i�B�Q�M�\
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�G���;�;�2�/ �_�2�T�Q�`�i�B�M�;

�.�2�M�Q�i�2� 1 ���M�/� 2 �`�2�b�T�2�+�i�B�p�2�H�v �i�?�2 �}�`�b�i ���M�/ �H���b�i �+���H�2�M�/���` �/���i�2 �Q�7 �/���i��
�+�Q�H�H�2�+�i�B�Q�M�X ���i �2���+�? �T�2�`�B�Q�/�F�- �p�B�+�i�B�K�b �+�?�Q�Q�b�2 �i�Q �`�2�T�Q�`�i �i�?�2 �+�`�B�K�2 �i�Q
�i�?�2 �T�Q�H�B�+�2 �Q�` �i�Q ���#�b�i���B�M �r�B�i�? �T�`�Q�#���#�B�H�B�i�v�S(�Fj�i)�X

�A�7�i �B�b �i�?�2�/���i�2 �Q�7 �i�?�2 �B�M�+�B�/�2�M�i�U�2�X�;�X �L�A�"�_�a�V�,

� 2 � �iX

�F= �i� � 1

�_�i;�F=
� 2 � �iX

�F= �i� � 1

�S(�Fj�i)�*�i = � 0 + � 1�. �i + " �i �U�j�V

�A�7�i �B�b �i�?�2�/���i�2 �Q�7 �i�?�2 �`�2�T�Q�`�i�U�2�X�;�X �l�*�_�V�,

X

�D2 [� 1 ;� 2 ]

�_�D;�F1�i= �D+ �F= � 0 + � 1�. �i + " �i �U�9�V
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���M �1�t���K�T�H�2

�6�B�;�m�`�2�,�a�2�t�m���H �*�`�B�K�2�b �@ �.���i�2 �Q�7 �i�?�2 �A�M�+�B�/�2�M�i �U�L�u�*�V
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���M �1�t���K�T�H�2

�6�B�;�m�`�2�,�a�2�t�m���H �*�`�B�K�2�b �@ �.���i�2 �Q�7 �i�?�2 �_�2�T�Q�`�i �U�L�u�*�V
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�S�H���M

�A�M�i�`�Q�/�m�+�i�B�Q�M

�S�Q�H�B�+�2 �.���i��

�1�K�T�B�`�B�+���H �a�i�`���i�2�;�v

�.�B�/ �i�?�2 �_�2�T�Q�`�i�B�M�; �_���i�2 �A�M�+�`�2���b�2�\

�q���b �h�?�2�`�2 �� �.�2�i�2�`�`�2�M�i �1�z�2�+�i�\

�.�B�b�+�m�b�b�B�Q�M

�*�Q�M�+�H�m�b�B�Q�M
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�S�`�2�H�B�K�B�M���`�v �1�p�B�/�2�M�+�2 ���M�/ �A�M�i�m�B�i�B�Q�M

�6�B�;�m�`�2�,���;�;�`�2�;���i�2 �>���x���`�/ �Q�7 �a�2�t�m���H �*�`�B�K�2 �_�2�T�Q�`�i�b �U�L�u�*�V

�S�H���+�2�#�Q�b
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�J�Q�/�2�H�B�M�; �J�2�h�Q�Q�ö�b �A�K�T���+�i

�S�`�Q�#���#�B�H�B�i�v �Q�7 �`�2�T�Q�`�i�B�M�; �B�M�F�� �+�`�B�K�2 �+�Q�K�K�B�i�i�2�/ �B�M�i �+�Q�M�/�B�i�B�Q�M���H �Q�M
�M�Q�i �?���p�B�M�; �`�2�T�Q�`�i�2�/ �B�i �#�2�7�Q�`�2�,

�?(�Fj �i) =
�_�i;�F

�*�i �
P �F� 1

�D=1 �_�i;�D

�U�8�V

�A�i �B�b �M���i�m�`���H �i�Q �i�?�B�M�F �Q�7 �i�?�2 �J�2�h�Q�Q �Q�m�i�#�`�2���F ���b �� �b�?�Q�+�F �r�?�B�+�? �b�?�B�7�i�b
���H�H �T�`�Q�#���#�B�H�B�i�B�2�b �b�m�+�? �i�?���i�,

�?(�Fj �i; �J�2�h�Q�Q) = (1 + �) �?(�Fj �i) �U�e�V

�"�m�i�*�i �B�b �U�R�V �m�M�Q�#�b�2�`�p�2�/ ���M�/ �U�k�V �T�Q�i�2�M�i�B���H�H�v ���z�2�+�i�2�/ �#�v �J�2�h�Q�Q
�U�2�X�;�X �+�Q�K�T�Q�b�B�i�B�Q�M �2�z�2�+�i�b�V�X�X�X

�S�Q�H�B�+�2 �/���i�� ���b �b�m�`�p�B�p���H ���M���H�v�b�B�b
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�� �a�B�K�T�H�2 �a�Q�H�m�i�B�Q�M

�J�2�i�?�Q�/

�R�X�6�Q�` �� �b�T�2�+�B�}�2�/ �T�- �;�m�2�b�b�6(�Tj �i) = �

�1�t���K�T�H�2�,�T= 30�-� = 1
2

�8�y �+�`�B�K�2�b �`�2�T�Q�`�i�2�/ �B�M �H�2�b�b �i�?���M �j�y �/���v�b �7�Q�` �T�2�`�B�Q�/ �i
! �R�y�y �+�`�B�K�2�b �+�Q�K�K�B�i�i�2�/ �B�M �i�Q�i���H �B�M �T�2�`�B�Q�/ �i

�k�X�6�Q�+�m�b �Q�M �+�`�B�K�2�b �r�?�B�+�? �Q�+�+�m�`�`�2�/ �#�2�7�Q�`�2 �J�2�h�Q�Q�X

���b�b�m�K�T�i�B�Q�M�b

�_�2�T�Q�`�i�B�M�; �#�2�?���p�B�Q�`�b �r�2�`�2 �b�i���#�H�2 �B�M �i�?�2 �T�`�2�@�i�`�2���i�K�2�M�i �T�2�`�B�Q�/�X

�a�Q�K�2 �/�2�;�`�2�2 �Q�7 �T�`�Q�T�Q�`�i�B�Q�M���H �?���x���`�/�b �B�b �`�2�[�m�B�`�2�/ �i�Q �B�M�7�2�`
�6(�Tj �i; �J�2�h�Q�Q)�X
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�"���b�2�H�B�M�2 �a�T�2�+�B�}�+���i�B�Q�M

�A �K�Q�/�2�H �i�?�2 �?���x���`�/ �b�m�+�? �i�?���i�,

�?(�Fj �i; �s; �w(�F)) = �?0(�F) � �2�t�T(� �i +  0�s + � 0�w(�F)) �U�d�V

�F �4 �i�B�K�2�@�i�Q�@�`�2�T�Q�`�i �i�Q �i�?�2 �T�Q�H�B�+�2

�i �4 �/���i�2 �Q�7 �i�?�2 �B�M�+�B�/�2�M�i

�s �4 �i�B�K�2�@�B�M�p���`�B���M�i �p�B�+�i�B�K �+�?���`���+�i�2�`�B�b�i�B�+�b

�w�U�F�V �4 �p�2�+�i�Q�` �Q�7 �i�B�K�2�@�p���`�v�B�M�; �+�Q�p���`�B���i�2�b �U�B�X�2�X �K�2�i�Q�Q�U�F�V�V

�?0 �4 �m�M�b�T�2�+�B�}�2�/ �#���b�2�H�B�M�2 �?���x���`�/ �U�*�Q�t�- �R�N�d�k�V

�G�2�b�b�Q�M�b �7�`�Q�K �J�Q�M�i�2 �*���`�H�Q �a�B�K�m�H���i�B�Q�M�b
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�S�H���M

�A�M�i�`�Q�/�m�+�i�B�Q�M

�S�Q�H�B�+�2 �.���i��

�1�K�T�B�`�B�+���H �a�i�`���i�2�;�v

�.�B�/ �i�?�2 �_�2�T�Q�`�i�B�M�; �_���i�2 �A�M�+�`�2���b�2�\

�q���b �h�?�2�`�2 �� �.�2�i�2�`�`�2�M�i �1�z�2�+�i�\

�.�B�b�+�m�b�b�B�Q�M

�*�Q�M�+�H�m�b�B�Q�M
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�J���B�M �_�2�b�m�H�i�b

�h���#�H�2�,�J�2 �h�Q�Q �1�z�2�+�i �Q�M �_�2�T�Q�`�i�B�M�; �"�2�?���p�B�Q�`�b

�.�2�T�2�M�/�2�M�i �p���`�B���#�H�2�, �h�B�K�2�@�i�Q�@�_�2�T�Q�`�i �i�Q �i�?�2 �S�Q�H�B�+�2

���h�1 �S�> �h�2�b�i �S�2�`�b�B�b�i�2�M�+�2 ���m�b�i�B�M �L���b�?�p�B�H�H�2 �*�B�M�+�B�M�M���i�B �G�Q�b ���M�;�2�H�2�b �L�2�r �u�Q�`�F

�U�R�V �U�k�V �U�j�V �U�9�V �U�8�V �U�e�V �U�d�V �U�3�V

�J�2 �h�Q�Q �y�X�9�y�j��� �y�X�j�N�e��� �y�X�k�3�k��� �y�X�y�k�e �y�X�R�8�d �y�X�d�e�y�� �y�X�j�3�8��� �y�X�8�R�9���

�U�y�X�y�e�N�V �U�y�X�y�e�e�V �U�y�X�y�e�R�V �U�y�X�k�R�8�V �U�y�X�j�N�d�V �U�y�X�j�j�e�V�U�y�X�y�N�3�V �U�y�X�R�k�8�V

�J�2 �h�Q�Q �U�j �K�Q�M�i�?�b�V �y�X�k�j�e���

�U�y�X�y�3�j�V

�J�2 �h�Q�Q �U�e �K�Q�M�i�?�b�V � �y�X�y�k�N
�U�y�X�y�d�j�V

�J�2 �h�Q�Q � �P�H�/ �*�`�B�K�2 �y�X�y�8�R
�U�y�X�y�d�N�V

�S�2�`�B�Q�/ �6�B�t�2�/ �1�z�2�+�i�b�u�2�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b
�*�B�i�v �a�i�`���i�� �u�2�b �u�2�b �u�2�b �L�Q �L�Q �L�Q �L�Q �L�Q
�a�i���`�i �.���i�2 �k�y�R�e �k�y�R�e �k�y�R�y �k�y�R�e �k�y�R�e �k�y�R�e �k�y�R�e �k�y�R�e
�1�M�/ �.���i�2 �k�y�R�N �k�y�R�N �k�y�R�N �k�y�R�N �k�y�R�N �k�y�R�N �k�y�R�N �k�y�R�N
�P�#�b�2�`�p���i�B�Q�M�b �k�k�-�d�8�N �N�N�-�y�3�k �R�R�3�-�d�y�j �9�-�y�y�R �R�-�8�8�N�R�-�9�R�9 �R�R�-�R�y�9 �9�-�e�3�R

�L�Q�i�2�,�*�Q�t �`�2�;�`�2�b�b�B�Q�M �`�2�b�m�H�i�b�X �1�b�i�B�K���i�2�b ���`�2 �/�B�b�T�H���v�2�/ �Q�M �i�?�2 �H�Q�;�@�b�+���H�2�X
� �T< �y�X�R�c�� �T< �y�X�y�8�c��� �T< �y�X�y�R

�_�2�T�Q�`�i�B�M�; �S���i�i�2�`�M�b�P�H�/ �Q�` �_�2�+�2�M�i �*�`�B�K�2�b�\�.�B�b�+�`�2�i�2�@�i�B�K�2 �a�T�2�+�B�}�+���i�B�Q�M�S�H���+�2�#�Q �.���i�2�b
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�J���B�M �_�2�b�m�H�i�b

���p�2�`���;�2 �i�`�2���i�K�2�M�i �2�z�2�+�i �Q�7 �y�X�9! �>���x���`�/ �`���i�B�Q �Q�71 + � = 1 :5

�A�M�i�2�`�T�`�2�i���i�B�Q�M�,�ô���i ���M�v �;�B�p�2�M �T�2�`�B�Q�/ �F�- �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �`�2�T�Q�`�i�B�M�; ��
�+�`�B�K�2 �i�Q �i�?�2 �T�Q�H�B�+�2 �+�Q�M�/�B�i�B�Q�M���H �Q�M �M�Q�i �?���p�B�M�; �`�2�T�Q�`�i�2�/ �B�i �#�2�7�Q�`�2
�B�M�+�`�2���b�2�b �#�v �8�y�W ���7�i�2�` �J�2 �h�Q�Q�X�ô

�L�Q �2�p�B�/�2�M�+�2 �Q�7 �� �b�i�`�Q�M�;�2�` �2�z�2�+�i �7�Q�` �T���b�i �b�2�t�m���H �+�`�B�K�2�b�X

�h�?�2 �2�z�2�+�i �B�M�+�`�2���b�2�b �B�M �i�?�2 �}�`�b�i �K�Q�M�i�?�b ���M�/ �i�?�2�M �`�2�K���B�M�b �b�i���#�H�2 �7�Q�`
�i�?�2 �7�Q�H�H�Q�r�B�M�; �v�2���`�X

�a�i�`�Q�M�; �i�`�2���i�K�2�M�i �?�2�i�2�`�Q�;�2�M�2�B�i�v �#�2�i�r�2�2�M �+�B�i�B�2�b �U�i�`�m�2 �/�B�z�2�`�2�M�+�2�b �Q�`
�/���i�� �[�m���H�B�i�v �B�b�b�m�2�b�\�V
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�"���+�F �Q�7 �i�?�2 �1�M�p�2�H�Q�T�2 �*���H�+�m�H���i�B�Q�M�b

�:�B�p�2�M �i�?�2 �*�Q�t �K�Q�/�2�H�- �r�2 �?���p�2

�a(�Fj �i; �J�2�h�Q�Q) = �a(�Fj �i)(1+�) �U�3�V

�A�7�H�B�K�F!1 �a(�Fj �i) = 50 �W�- �i�?�2�M�H�B�K�F!1 �a(�Fj �i; �J�2�h�Q�Q) � 35�W

! �R�8�W ���/�/�B�i�B�Q�M���H �p�B�+�i�B�K�b �r�Q�m�H�/ �}�H�2 �� �+�Q�K�T�H���B�M�i �i�Q �i�?�2 �T�Q�H�B�+�2�X

�A�7�H�B�K�F!1 �a(�Fj �i) = 90 �W�- �i�?�2�M�H�B�K�F!1 �a(�Fj �i; �J�2�h�Q�Q) � 85�W

! �8�W ���/�/�B�i�B�Q�M���H �p�B�+�i�B�K�b �r�Q�m�H�/ �}�H�2 �� �+�Q�K�T�H���B�M�i �i�Q �i�?�2 �T�Q�H�B�+�2�X
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�S�H���M

�A�M�i�`�Q�/�m�+�i�B�Q�M

�S�Q�H�B�+�2 �.���i��

�1�K�T�B�`�B�+���H �a�i�`���i�2�;�v

�.�B�/ �i�?�2 �_�2�T�Q�`�i�B�M�; �_���i�2 �A�M�+�`�2���b�2�\

�q���b �h�?�2�`�2 �� �.�2�i�2�`�`�2�M�i �1�z�2�+�i�\

�.�B�b�+�m�b�b�B�Q�M

�*�Q�M�+�H�m�b�B�Q�M
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�P�M�+�2 �J�Q�`�2�- �_�2�T�Q�`�i�2�/ �*�`�B�K�2 �A�b �G�B�F�2�H�v �J�B�b�H�2���/�B�M�;�X

�6�B�;�m�`�2�,�.�B�`�2�+�i �p�b�X �G���;�;�2�/ �_�2�T�Q�`�i�b �U�L�u�*�V
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�a�i�m�/�v�B�M�;�_�2�T�Q�`�i�2�/ �1�z�2�+�i�B�p�2 �*�`�B�K�2

�_�2�+���H�H �i�?���i�,

�_�i;1 = �?(1 j �i; �J�2�h�Q�Q)�*�i = �?0(1 j �i)(1 + �) �*�i �U�N�V

�A �`�2�b�+���H�2 ���H�H �/�B�`�2�+�i �T�Q�H�B�+�2 �`�2�T�Q�`�i�b ���i �� �+�Q�M�b�i���M�i �`�2�T�Q�`�i�B�M�; �`���i�2�,

~�_�i;1 =
�_�i;1

(1 + �)
= �?0(1)�*�i �U�R�y�V

�A �+���M �M�Q�r �b�i�m�/�v �p���`�B���i�B�Q�M�b �B�M �2�z�2�+�i�B�p�2 �+�`�B�K�2�X
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�1�p�2�M�i�@�a�i�m�/�v �a�T�2�+�B�}�+���i�B�Q�M

�H�Q�;(~�_�i;�+) = � + � �i�J�Q�M�i�?�i + � �+�*�B�i�v+ � �+� �*�B�i�v� �i+  �J�2�h�Q�Q�i + " �i �U�R�R�V

~�_�i;�+ �4 �b�2�t�m���H �+�`�B�K�2�b �B�M �T�2�`�B�Q�/ �i ���i �� �+�Q�M�b�i���M�i �`�2�T�Q�`�i�B�M�; �`���i�2�?0(1)

�J�2�h�Q�Q�i �4 �/�m�K�K�v �7�Q�` �i�?�2 �i�`�2���i�K�2�M�i �T�2�`�B�Q�/

� �K �4 �K�Q�M�i�? �}�t�2�/ �2�z�2�+�i�b

� �+ �4 �+�B�i�v �}�t�2�/ �2�z�2�+�i�b

�A �+�Q�M�i�`�Q�H �7�Q�` �/�B�z�2�`�2�M�i�B���H �H�B�M�2���` �i�B�K�2 �i�`�2�M�/�b �B�M �+�`�B�K�2 �`�2�T�Q�`�i�b �T�2�` �+�B�i�v�X

" �i �4 �2�`�`�Q�` �i�2�`�K
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�J���B�M �_�2�b�m�H�i�b

�h���#�H�2�,�J�2 �h�Q�Q �1�z�2�+�i �Q�M �_�2�T�Q�`�i�2�/ �p�b�X �1�z�2�+�i�B�p�2 �a�2�t�m���H �*�`�B�K�2�b

�.�2�T�2�M�/�2�M�i �p���`�B���#�H�2�, �J�Q�M�i�?�H�v �a�2�t�m���H �*�`�B�K�2 �a�i���i�B�b�i�B�+�b �U�B�M �H�Q�;�b�V

�.�B�`�2�+�i �.�B�`�2�+�i �h�Q�i���H �h�Q�i���H �*�Q�`�`�2�+�i�2�/ �*�Q�`�`�2�+�i�2�/

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

�J�2 �h�Q�Q �@�y�X�y�9�j �@�y�X�y�3�3 �@�y�X�y�y�N �@�y�X�R�R�3�� �@�y�X�9�9�e��� �@�y�X�R�j�j
�U�y�X�y�9�9�V �U�y�X�y�N�9�V �U�y�X�y�k�N�V �U�y�X�y�8�N�V �U�y�X�y�9�d�V �U�y�X�y�N�d�V

�J�2 �h�Q�Q � �*�B�M�+�B�M�M���i�B �y�X�y�9�N �y�X�k�j�9��� �@�y�X�d�N�k���

�U�y�X�R�j�9�V �U�y�X�y�3�8�V �U�y�X�R�j�3�V

�J�2 �h�Q�Q � �G�Q�b ���M�;�2�H�2�b �y�X�R�9�j �y�X�y�N�8 �@�y�X�k�y�8
�U�y�X�R�j�j�V �U�y�X�y�3�9�V �U�y�X�R�j�d�V

�J�2 �h�Q�Q � �L���b�?�p�B�H�H�2 �@�y�X�k�y�k �@�y�X�k�y�y�� �@�y�X�j�N�y��

�U�y�X�R�9�N�V �U�y�X�y�N�9�V �U�y�X�R�8�j�V

�J�2 �h�Q�Q � �L�2�r �u�Q�`�F �y�X�R�8�R �y�X�j�R�8��� �@�y�X�k�R�3
�U�y�X�R�j�j�V �U�y�X�y�3�9�V �U�y�X�R�j�d�V

�J�Q�M�i�? �6�B�t�2�/ �1�z�2�+�i�b�u�2�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b
�*�B�i�v �6�B�t�2�/ �1�z�2�+�i�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b
�G�B�M�2���` �h�B�K�2 �h�`�2�M�/�u�2�b �u�2�b �u�2�b �u�2�b �u�2�b �u�2�b
�P�#�b�2�`�p���i�B�Q�M�b �8�9�e �8�9�e �8�9�8 �8�9�8 �8�9�e �8�9�e
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