
���������
	���
���������������� �!�"�#���"��$%�'&
�)(*�,+-�.��/
�)01032
�,�42

57698;: <>= ?�@A:CB)<EDGFH<IF

JHK�LNMPO M Q
R�SCTPQ4R UPV>O V

WYX-Z []\_^ Va` \ L X-b Q!cdO#T�O#T%e Z O#c XfZg\d\�h%h K�L L X T h*Xi\ ` X M X T Zkj)\ ` ZlX T ^!X Q Zm[n\ Loc \ L.p�O ^ O Z U
q X!r e r
h Q>T h*X LsL X�h K�L L X T h*X�jtWvuxw

y Ozc X Vnc X Q�V�K�L X�^ `mL \ c ^!X `mO#T X�^{Z O#c Xi\ L|O}e~O#T q K|V�K"Q4R�R UaV�KPp|� XIhmZ V�� XIh O `mO h�w
� ^4X ` O#T]O Z O \ T ^!X � X T ^ V \ T7��K�L�� \ V X

� X T|V \ L X�^�\ p�V X L�M Q Z O \ T|V���V�K-p*� XIhmZ V�� [�X L X ` \ R�R \ � � K"� X T ^ Vnp X ` \ L Xi\�h%h K�L L X T h*Xi\ `
X M X T Z�^ K XfZg\ �

� X T ^�\ `���L X � ^!X-ZlX L.c�O#T X�^ ` \ R�R \ � � K"�
� K-T�O#T ZlX T ^!X�^ R \ VPV Zg\ ` \ RzR \ � � K"�u T7Q!p�V X T h*Xi\ ` h*X T�V \ L|O#T%e j�h Q!T X Q�V�O�R U��3R \%Z V�K�LNMPO M*Q4R h K�LNM X
Ui� q ^!X�h L X Q�V�O#T"e w �3L \ � \ L Z O \ T \ `�V�K-p|� X�hmZ VaV Z O�R�R
� X M X T Z � `mL X]X �b �f` \ RzR \ � � K"� Z O#c X

S�R�R \ �HO#T%ei` \ L h*X T�V \ L|O#T%e>�
R�Q4Lge X V�Q!c��3R X V � R�O ` XfZ Q>p)R X Q��,�3L \ Q hP[
V�c�Q4R�R X L�V�Q!c��3R X V ��� Q��3R�Q>T WYX O X L h K�LNM X!r

� Q�� Q4L ^ L�Q ZlX Q Z�Z O#c XfZ �n�3L \ p4Q!p)O�R�O Z U Zm[ Q Z Q!T X M X T Z�\]h%h K�LkV q e~O M X T�V�K-p|� X�hmZ�[ Q]V�TP� Z
Q
RzL X Q ^ U [ Q ^�Zm[�X�X M X T Z r

� V Z O#c�Q ZlX]^ Q]V # experiencing event at time t
# still event free up to time t  

# events
# at risk of event� h Q!Tfp X¡h Q
R h K�R�Q Z¢X]^£X M X T�OzT���L X V X T h*Xi\ ` h*X T|V \ L*O#T"e

� \ T�V Z L.K hmZ O#T"e Zm[�X V�K�LNMPO M*Q4R h K�LNM X �
J q Z¤w q Zm[�X V�K�LNMPO M Q
R�`gK-T hmZ O \ T w ����L \ p
Q>p�O�R�O Z U \ `�V�K�LNMPO M*Q
R q ��L \ � \ L Z O \ T�V�K�L�M"O MPO#T"e w K"� Zg\

Z O#c XfZ
u ` X M X T Z V h Q!T \�h%h K�L¥Q Z

t 1 , t 2 , t 3 , ... t i

j J q Z¤w7h Q>Tfp X�XPb �3L X VPV X�^ Q�V

S t i   1 ¦ h t1 § 1 ¦ h t2 § 1 ¦ h t3 § ... 1 ¦ h t i

S̈ t i

^!X L*O M X]^ p�U X V Z O#c�Q ZlX�[ �#VdQ�Vd��L \ � \ L Z O \ TnO#T�L X R�Q Z O M X{© L*O V�ª{V X_Z�«



���������	��

������������� �������������	���  
S t!#" �$�&% " ��'
'
���(�)�+*,���-�.
/� " *

! '��.
 " �)���0

�1�	��23� " �
4��$�5
6��
�78��'9�&�$�&7;:�� �-<=*�>?*$@ "
! %��A�9���B7C� " �D�����E�B7F� " ����2G�)�,�1�
4H�-�I�
�J*A�K
�'��5
 " �5�$�)7L* " ������� �	���M'
�����	��� 4#'��.
 " �)�9��

�N� "��
�7C�)%L�5
�7C�.
9�(�
4O���-�.
9�QP?
��&
 ! ��
/4$�5�I2R�&�	� �	�='��.
 " �5����
��9S

�T��2R%U�M�9��

�F��������� �����V�T�����	� "W �X�Y%Z<[��'9���E\ " �
%U�Y�9��2G%]� " �)7N^T�Y%Z�B�[
 !�_ �[�`�[�a'
�����	� " 4$�5�b�X:c�Q���A�&��% "d �5�I2R�M�5�,� " �(�
4a<�e�%]�
�-<�� " � " \]f)��� ! �X�C
�gJ�,� " �hPi���M�9�B�[
/�#��4 _ �C
/�,�Y� !
j �5�.
 "Kk �[� �V�	��2G�l� "
" �-�A�&��� 4me[��

�l���M�9�B�[n8� �-S

o "K" �K2G%�������
 " ��4p�	<��;f)��� !9q �C
�gJ�,� " �r 
�7C�&%U�5
�7C�.
9� " �[2R%Z�`� " �
4 " ������� ���M�[7��&�$�s ��
 ! ��
/4$�5�I2G�)�	� �	�='��5
 " �5����
��;��
tnV�
�-< " �[2R%Z�`� " P?nV�9�(2R��e1
K���(nC�J*I��
)� 4X�)�I2t*?S
���A��%8�5�u�	���&
����V<&� k �M�X7 " � "�" �K2G%V�	����
���&
 " �B7C�Y�bv qxw#y <&� k ���X7�4X�K
K'-������


hi t
4X�)�#���I����%z��P{�M|~}����AS

h1 t

h2 t �(�
� " �[2G�h�	�����/�t4X�)�(���0�&���M���
� " �
4H�	�

�
� " *-�X�Y�B�&�	� �	��<&� k �M�A7L* !(" ��2D�E�B���b�X�1�X�Y�B�&��� �-���9� " g

f)��� ! �X�C
�gJ�,� " �� � " �&7;��
h�Cn��/�	�6� "�" �K2R%��	���&
 " �V�,� " � H 0 : �C� 1� |6�&n " �[���	�)7;
��K2hnM�Y�(7C�)�&�-< " ��
Q��
��l���A�&��%�P��C�`�V� W �A�&��%�} S
y |l����%L�.'-�,�&7N
K�K2QnC�[�,��nM� " �)7��&
34$�)�E����: ! ��%�%U�)���,�[�I

� |R�������B�C
K'��1��4 � P?23� "�" eIS

X 2 � O � E � .5 2

V

�$��4u�[�O�X� �
2
��
F}V7C�&���X���1��4H4I�$�&�&7V��2

�x<��.'�g8��

��� "K" �K2G%�������
 "r 
/4$�5�I2G����\V�c<��.'�g=4X�)��*$%U���X���E� �[��*#%U�)���,�[�I
6��
 " ������� ���M�M'
�����-� "f&�K� ! ������%Z���
��\[���B���#��4 � loge log e

 
S t

�	�Y� " � " loge t! �02G%Z�I�9�	� " ��� " ���M�[�C'
�K23�.



