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Ó-, � Ô:9v����Y¤K'bSO1Vx�)mFbSd`RDU�WHO�b1RNP�PeK4bBK�Y¤K'bSO1Vx�+KHU#WIg8b1qeg8b�WIh�d`KIMNPeK'bNm
½

US]NK'[�K'O%mHb1deR�q¥WHUSVxb1VaWHX+WIh/bSd`R�OSV�U��:bSV�Y�R�q¥WIV�X�bNi
�#deV�U� �g`K'X�b1[aR_b#O1R�b1geO1X`U�4f]X^�4g7	h'Ê
½ Ä �¥½�¾4Ç

Ó-, ��^HRN]�b1WIO%m8w�Vxb1dtR_[�R_YZR_X�bBUL�ZWIO���b1d`K4b=VaX`PeV�]NK4bSR�w�d`R�bSd`R_OLWHu`USR_O1^�K'bSV�WIX`U#KIOSR�V�X
bSdeR�O1V�US�:USR�b�WIO�X`W'b�K4b�b1deR�Ï{bSd+bSV�Y�RQq.WHVaX�bNi

�#deRZh|WH[a[�W4w�VaX`TtR��eK'YZqe[�RImcu`KIUSRNP¬WHXzd�fFq¥W'b1deR�b1V�]NK'[¡PeK'b1K`m�V�[a[�g`U�bSOBK4b1RNU�b1deR:g`USR:W'h#b1deV�U
 �g`K'X�b1[aR_b
Â`½�=8�e�H�?>�Á�@_�`���H�e�H��@IÃ>kÀBA'C�D�C3EFCGAFC�H�C3I'C�D�C3EFC�A J��%>+*�KH»��`�H»¥½+LI�8Â�¾�M8�?N¥½�Ne�8ÂL�ÀBE'C�D�C3OFCGPFC�D�C3P'C3AFC�H�C�O J��%>+*�KH»��`�H»¥½+LI�8ÂQLI� Ä ¾2KH�7½ Ä �
»kÀQR/½ Ä Á	>TSUL�¼VA.Ã J�LI� Ä ¾$KH�e� º »7½�R7�
º �FÂI»e�pÀ Á	>XWHÀYLFÃ J�LI� Ä ¾$KH�7½ Ä � ½ Ä º ½ULI�H»�KH�" º �H»e��¼�»¥½'�`¾U#vÀÆ�`�H� º �H»\Á�»¡¼ º �8Â'»e�.Ã
½ Ä �7½�¾4ÇÆÀl�`�����¥½�¾4Ç\Á º �H»e��¼VP`Ã J«»��`�p�7½H¾4Ç�¾I�H»k�H»BK$=7¾I�H�+Ne�H»7½2K Ä P
�#deR�WHg8bSqegeb�V�U�b1deR�h|WI[�[aW4w�V�XeT.Ê
½ Ä �¥½�¾4ÇÆÀ Á�ZaZbZcDBDbDaDbDaDIÃed
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i j �/kml_�D�onYp �=�����rq �/´��ts ��´c���

¹ L8½IÂ�¼�ÇuR7��¼�L8½�M7¿oÀÆ�e����Ç+*$R�Á º �H»e� ¹ ¼1�FÂ2*F�e�e¿HÃ
]_K'[�]�g`[�K'bSRNU�bSdeR�¦�K'qe[�K'Xe¢£�tRNVaRNOLR%U}b1VaY¤K4b1RNU=K'X`P�]_WIX8§¥P8R_X`]_RQu¥WIgeX.PeU�W'h�bSd`R
U�geO1^FVa^4KI[.h|g`X`]�b1VaWHX

�#deRZ¦�K'qe[�K'Xe¢£�tRNVaRNO�RNU�bSV�Y¤K4b1RDh|WIO�K¨USgeO1^FVa^4K'[�h|geX`]�bSV�WIXnmnKI[�USW¨]NK'[�[aR%Pwv	x¡OSW8P8g`]�b�¢?�nV�YZVxb�RNU�¢
bSV�Y¤K4b1WIO�yem8V�U#TIV�^IR_X�uFf z{ �6|��\Ð~} � Vah�|'�yÈ *�����)�Y�F� ����� �� ��� Ì Vah È *�� | Ò Ì
w�deRNOSRHm¥KHULP8R_§`XeRNP�VaXtb1deRQq`OSRN^�V�WIg.U�U�R%]�b1VaWHXnm�� É K'X`P� É P8RNXeW'b1R�bSd`R�XFgeY�u.RNOLW'h�b1VaR%ULKIX`P
bSd`RDU�V�M_R�W'hcbSd`R�OSV�U��+U�R_b�K'b�bSV�YZR�È É meO1RNUSq.R%]�bSV�^IRN[afHi

j?X�bSdeR�qeO1RNUSR_X.]�R�W'h¥]_R_X`USWIO1V�XeT`mI°�O1R_RNX�w�WFW8P¨�}�%�H¯$�H��U�geTHTIR%U}b1RNP�b1deR#h|WI[�[�W4w�VaXeT�RNU�bSV�Y¤K4b1R
W'hcbSd`R�^�KIOSV�K'X.]�R�W'h/b1deRD¦�K'q`[�KIX8¢£��R_V�R_O#RNU�bSV�Y¤K4bSWHONÊz�:�6|��¡Ð z{ ��|�� 9��� � �Y� � É NÉ1�� %É����HÉ£� Ò �}���

�#deR¤h|WH[a[�W4w�V�XeTtq.WHVaX�b}w�V�U�R+]�WIXe§.P8R_X.]�R¤V�XHb1R_O1^4K'[�U�h|WIOQbSdeR¨USgeO1^FVa^4K'[\h|geX`]�b1VaWHXvV�UDu`KHU�R%P�WHX
bSd`R�KIUSfFYZq8bSWIbSV�]_K'[�[�f¨XeWHOSY¤K'[�P8V�U�bSO1V�ueg8bSV�WIXtWIh�bSdeR�¦�K'qe[�K'X8¢?�tRNVaRNO�RNU�bSV�YZK'bSWHO z{ ��|���m7w�deWHUSR
^4K'O1V�KIX`]�R�V�U�RNU�bSV�Y¤K4bSR%P�u�f z�:��|���meTIV�^IRNX+V�Xz�}����m� z{ ��|������ *����U�19 z�¨��|�� *��19 Ì z{ �6|��e9�� *��T�+�19 z�:�6|�� *	�19 � Ì �!¯H�

w�deRNOSR��F���©V�U�b1deR�]�W4^HR_OBK'TIRLqeOSWHu`K'u`Va[�Vxb}f:KIX`Po�t�QV�U�bSdeR#Ô �6� q.RNO1]_R_X�bSV�[aR�W'h�bSdeR�U�b1KIX`PeK'OBP
XeWHOSY¤K'[nPeV�U�bSO1Vau`g8bSV�WIXniF �WIbSR�b1d`K4b�°�O1R_RNXFwsWFW8P)r U#RNU�bSV�YZK'bSWHOD�}�%�#bSR_X.PeU#bSW+U�[�VaTHd�bS[�f¨geX`PeR_OS¢
RNU�bSV�Y¤K4b1RDbSd`RDbSO1geR�^�KIOSV�K'X.]�RIm7USW¤bSd`K'b=b1deRDb1OSg`R�]�W4^HR_OBK'THR�q`OSWHu`K'ueV�[�Vxb}f�W'h�b1deR�]_WIX8§.PeR_X`]_R
V�XHb1R_O1^4K'[�U#Y�V�TId�b�u¥RDU�WHY�RNw�d`K4b�USY¤K'[�[aRNO#bSd`KIX«U�b1K'bSR%P)i

ÙeWHOLK'XFf�PeK4bBK¤K'[�OSR%KIP8f¨USWIOSbSR%P�u�f¨�`�H� º �H»7mFbSdeRQ �g`KIX�bS[�R�b��`����ÇU*$R�THVa^HRNU�bSd`RQ¦�K'qe[�K'Xe¢
�tRNVaRNO=R%U}b1VaY¤K4b1RNU=K'X`P�]_WIX8§¥P8R_X`]_RQu¥WIgeX.PeULWIh�bSdeR�U�g`OS^FV�^�KI[/h|g`X`]�b1VaWHX�g`USVaXeT¨h|WIO1YQge[�K��{¯I��i
j£b1ULU�fFX�b1K'�:V�U#b1deR�h|WI[�[�W4w�VaXeT.Ê" L8½IÂ�¼}Ç2R7��¼�LF½�MY#zÀÅ�`���HÇ+*$R#Á º �H»e� " ¼1�8Â2*F�e�%#`Ã

�`���HÇ+*$R.»e�e¾4»'&)(+*`Â
w�deRNOSR
º �H»8�

Ó-, � Ô:9v����Y¤K'bSO1Vx�)mFbSd`RDU�WHO�b1RNP�PeK4bBK�Y¤K'bSO1Vx�+KHU#WIg8b1qeg8b�WIh�d`KIMNPeK'bNm
�8Â2*��`�

US]NK'[�K'O%mHb1deRDUSq.R%]�Va§`RNP�]�W4^HR_OBK'TIR=qeO1WIu`KIueVa[�Vab}fImeP8R_hËK'ge[ab�WIq8b1VaWHX+V�U�� Ò ���8i
�#deV�U� �g`K'X�b1[aR_b#O1R�b1geO1X`U/¡�4f¢xmTh2£¤5_m`K'X.P�¡t4f¥8ÊL8½IÂ

Ó¦, ¯¨YZK'bSO1Vx�)m7b1deR�§`O1U�b�]�WI[�geYZX©]�WIX.U�V�U}bBULWIh¡b1deR¤U�WHO�b1RNP�È)É�m7bSdeR¤USRN]�WHX`Po]_WI[�geYZX
bSdeRQ°�O1R_RNX�w�WFW8P:[�W4wsRNO#]_WIX8§¥P8R_X`]_R�u.WHgeX`PeU�K'b�È7ÉSm

Ç2R7�
Ó¦, ¯¨YZK'bSO1Vx�)m7b1deR�§`O1U�b�]�WI[�geYZX©]�WIX.U�V�U}bBULWIh¡b1deR¤U�WHO�b1RNP�È)É�m7bSdeR¤USRN]�WHX`Po]_WI[�geYZX
bSdeRD¦�KIqe[�KIX8¢?�tR_V�R_O�RNU�bSV�Y¤K4bSR%U�K4b�È)É}m

�



L8½�M
Ó¦, ¯¨YZK'bSO1Vx�)m7b1deR�§`O1U�b�]�WI[�geYZX©]�WIX.U�V�U}bBULWIh¡b1deR¤U�WHO�b1RNP�È É m7bSdeR¤USRN]�WHX`Po]_WI[�geYZX
bSdeRQ°�O1R_RNX�w�WFW8P:geqeq¥R_O=]�WIXe§.P8R_X.]�R�u.WHgeX`PeULK4b�È É i

�#deR�h|WI[�[�W4w�VaXeT�R��eKIY�q`[aRHm4u`KIUSRNPQWIX�d�fFq¥W'b1deR�b1V�]NK'[8PeK4bBKem'V�[�[ag`U�bSOBK4b1RNU�bSd`R�g.U�R#W'h.bSdeV�U� �g`K'X�bS¢
[�R�b
º �I»8À��e�F� º Á�@_�`�H�§& º �I»�@IÃ>kÀ º �H»F¨I¼�D�© J¬¾�M8�?N¥½�Ne�8Ây»7½�R7�L�À º �H»F¨I¼VAU© J�LI� Ä ¾2KH�7½ Ä �QNe�H�7½'�2=.Â��
�ÅÀ º �H»F¨I¼VE«ª)H%© J�L$KUNe�I�7½'�H»e�e¾
»kÀQR/½ Ä Á	>TSUL�¼VA.Ã J�LI� Ä ¾2KH�e� º »7½�R7�
º �FÂI»e�pÀ Á	>XWHÀYLFÃ J�LI� Ä ¾2KH�7½ Ä � ½ Ä º ½+L'�H»�KH�" º �H»e��¼�»¥½'�`¾U#vÀÆ�`�H� º �H»\Á�»¡¼ º �8Â'»e��¼Z�¥Ã J¬*8�e�$*e�H�7½ Ä � º �H»e�
¾I�I»¥¾8½4�8�cÁ�P?Z?Z�¼H�Z?Z`Ã
»�DNÀYL4�e�F�I»e� º ½�¾�*.Â��$>�Á�D7¼�D'Ã" LF½IÂ�¼�Ç2R¥��¼�L8½�MX#vÀl�`����ÇU*$R#Á º �I»e�.Ã
Ä ÀÅ�%K$®7¾/Á º �H»e�.Ã
»kÀ¯LF½IÂ°¨A°ª Ä ¼�D�©L�À¯LF½IÂ°¨�Deª ÄY± D)¼VAU©L8½'ÂlÀ ÁFÁtLF½IÂ°¨�Deª ÄY± D)¼	©.Ã«C�Á�»�S+LFÃFÃ�C�ÁFÁ}»TSUL8Ã²C%ÁtL�½IÂ«¨A«ª Ä ¼©¥ÃFÃ*$R�À ÁV³�Á�D)¼ Ä Ãed	´ Á�Z°ª ÄY± A.ÃFÃ«C�Á	³�Á�AXµ ÄX± A�¼VE�µ ÄY± E.Ã�d	´ØÁ�Z«ª ÄY± A.Ã�ÃL Ä ÀQR7�H»F�7½�(\Á�AXµ ÄX± A.Ã J¶L2K8Â+KH�X· Ä M$R�¼¸L2K Ä »F��KFÂe¾¹L$K8ÂUKH�¥¾
�H�ÅÀQR7�H»F�7½�(\Á�AXµ ÄX± A.Ã J �I�F»¡¼!L$K Ä »���K8Âe¾�Â`½ Ä �p»?>+*`�`¾
»��kÀBAXµtR7�H»��7½�(\Á�A�µ ÄY± A.Ã J »H�)½+L4Ç¡¼!L$K Ä »F��K8Â8¾yÂ`½ Ä �p»��7½+L4Ç Ä �e¾F¾
¾I�I»2R7�`¾4ÇeÂcÁtL8½IÂØ¼*$R ¼�L Ä ¼��H�¡¼�»��)Ã
¾I�I»2R7�`¾4ÇU*¡ÁtL8½IÂc¼_H¡¼¸Z�¼m\.ÃL�À¯LF½�M�¨�Deª ÄY± D)¼VAU©L8½�M À ÁFÁtLF½�M�¨�Deª ÄY± D)¼	©.Ã«C�Á�»�S+LFÃFÃ�C�ÁFÁ}»TSUL8Ã²C%ÁtL�½�MF¨A«ª Ä ¼©¥ÃFÃ
¾I�I»2R7�`¾4ÇeÂcÁtL8½�M ¼*$R ¼�L Ä ¼��H�¡¼�»��)Ã
¾I�I»2R7�`¾4ÇU*¡ÁtL8½�M¡¼_H¡¼¸Z�¼m\.Ã
ÇkÀÅÇuR7�§¨�Deª ÄY± D)¼VAU©
Ç2R¥�ÆÀ ÁFÁSÇuR7�§¨�Deª ÄY± D)¼	©.Ã«C�Á�»�S�Ç¥ÃFÃ�C�ÁFÁ}»TS%Ç7Ã²C%ÁSÇ�R7�°¨A«ª Ä ¼©¥ÃFÃ
¾I�I»2R7�`¾4ÇeÂcÁSÇ2R7� ¼*$R ¼�L Ä ¼��H�¡¼mAXµ4»H�)Ã
¾I�I»2R7�`¾4ÇU*¡ÁSÇ2R7��¼_H¡¼¸Z�¼m\.Ã
¾���K$®¡ÁS»�D7¼�D)¼�D)¼�L8½IÂc¼}Ç2R¥��¼�L8½�M7Ã
¾I�I»F��K$*8»�ÁS»�D)¼�D7¼�D)¼m@N»7½�»eÂ��T@)¼�@tºe�$*.Â�� ÄY±2» �`½4�H��¼¥¾4»¥½�R7�H»e�e¾X@)¼@�(eÂ��$=`�8ÂY@)¼�@�½7½�R7�T@7¼�@�>eÂ��u=`�FÂY@)¼�@�¾uM8�?N.½�N8�8Â�¿+M Ä L4»7½2K Ä @)¼�@�>2R7�?À+KH��@)¼¬Z«&�A.Ã*8�¥½ Ä »ÑÁS»�D7¼�@_�`���HÇ+*$R.»e�e¾4»'&G*¥¾X@IÃ
ÙcVaTHgeO1R���P8RNqeV�]�b1U�bSdeR�b1deOSRNR�RNU�bSV�YZK'bSR%P¨h|g`X`]�b1VaWHX`U_i
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Kaplan-Meier Estimates
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ÙcVaTHgeOSRZ�HÊ � gebSqeg8bLPeV�USqe[�K�f¤h|WIO#h|WHO�U�V�YQge[�K4b1RNP«PeK'b1K

Á Â ��Ã�Ä}�ÆÅØ���Çk����c´��_���«�/ly�����������t�Èp �:�t�Él
¹ ÂFÂ�¼BÂFÂYD)¼BÂFÂ+Ae¿oÀÅ�`���H�e�H�`ÂFÂ�Á º �H»e��¼=e�H»8�`Ã

]_K'[�]�g`[�K'bSRNU#P8RNOSV�^4K4b1Va^HRNU#W'h�bSdeR�[�WITI¢{[�V��IR_[�V�deWFWFP:h|geX`]�bSV�WIX«geq�bSW¤WHO1P8RNO�¯
¹ =`�H»e�I�e�H»¡¼Ê=`�I»e�HÇ¡¼�L4Ç.¿vÀÆ�e���U=`�H»8��Á º �H»8� ¹ ¼GR7�U(7½%»¥¿�Ã

RNU�bSV�YZK'bSR%U�bSdeR�q`KIO1KIYZR�bSRNO�h|WIO=~sW��)r U#q`OSWHq.WHO�b1VaWHX`K'[¥YZWFPeR_[
¹ =F�`���\¼o=¥¾�M8�?N¥¿©ÀÆ�e���U=`�`¾'��Á º �H»8�.Ã

RNU�bSV�YZK'bSR%U#u`KIUSR_[�VaX`R�d.K'MNKIO1P+K'X`P«USgeO1^�V�^4K'[¥h|geX`]�bSV�WIX`U
¾�M8�+NkÀl�`���`¾�M8�?N\Á º �H»e��¼��¥Ã

RNU�bSV�YZK'bSR%U�bSdeRD]_WIX`P8VabSV�WIX.K'[nUSgeOS^FV�^4K'[7h|geX`]�bSV�WIX
¹ Ne�8Â�¼ º?Ë ¼�*%N8�8Âe¿zÀl�`���H»e�`¾4»\Á º �H»e��¼�½ Ä º �2(7Ã

q.RNO�h|WHOSY¤U�[aV��IRN[aV�deWFW8P�O1K'bSV�W`m?Ì¬KI[�Pnr U�KIX`P�US]_WIO1RNUsbSR%U}bBU
�#deRDUSR_YZV�q`K'OBK'YZR�b1OSV�]�~sW��7r U�qeO1WIq¥WIOSbSV�WIX`KI[¥d.K'MNKIO1P`UsYZW8P8RN[nV�U�bSdeR�YZWHU�b�]�WHY�YZWHXe[af¨g`U�R%P
YZW8P8R_[\V�Xzd`KIMNK'OBP�OSRNTIO1RNU1U�V�WIXniZj?X¬bSd`V�UQY�W8P8RN[!m/bSdeR+]�WIX.P8Vxb1VaWHX`K'[�d.K'MNKIO1Poh|geX`]�bSV�WIXzTHVa^HR_X
bSd.K4b�bSd`RD]�W4^4K'O1V�K'bSR%U\bBK'�IR�b1deR�^4K'[�geRNU Î meV�U�KIU1U�geYZR%P:b1W¤u.R�WIh/bSd`R�h|WIO1YÍ �6|tÎ Î �\Ð Í�Ï ��|��FR_�8q ¹�Ð � Î ¿ Ì �Ë±��

w�deRNOSR Ð V�U�bSdeR#^HRN]�b1WIOcW'h¥OSRNTIO1RNU1U�V�WIXD]_W�R_ª:]�V�R_X�b1UNm'K'X`P Í Ï ��|��cP8RNXeW'b1R¡b1deR#u`KIUSR_[�V�XeRsd.K'MNKIO1Pni
�#deR�u`KIUSR_[�VaX`R�d`K'M%K'OBPpd`KIU:bSWyu.R�RNU�bSV�YZK'bSR%PlXeWIX`q`K'OBK'YZR�b1OSV�]_KI[a[�fIm�USVaX.]�RoX`Wvq`K'OSbSV�]�g`[�KIO
USd`K'q¥RoV�U+KHUSUSgeYZRNPni �#deR¬]�WHXHb1OSV�ueg8b1VaWHX`U+W'h�bSd`R¬]_W4^�KIOSV�K4b1Rt^4K'[�geRNU¨bSW6bSdeR¬d`K'M%K'OBPlK'O1R
YQg`[xb1Vaqe[�V�]_K4b1Va^HRIiÇÑ�X©KI]_]_RNU1U�V�ue[�R�V�X�bSO1W8P8g`]�b1VaWHX�b1W�~sW��)r ULq`OSWHq.WHO�b1VaWHX`K'[cd`K'M%K'OBPeU=Y�W8P8RN[�V�U
TIV�^IRNXnmFh|WIO�R_�eK'YZqe[�RIm8V�X«¦�[�R_V�X«K'X`P«�tWFRNU1]BdFu.RNOSTHR_O��}�%�I�+ÒI��i

�



�#deRs[aV�ueOBK'O1f=�`�����e�I�=qeO1W4^�V�P8R%UnRNU�bSV�Y¤K4b1RNU/h|WIOcbSdeR�O1R_TIO1RNU1USVaWHX�]_WFR�ª:]�V�R_X�b1UNm Ð m'U�b1KIX`PeK'OBP
P8RN^�V�K4b1VaWHX`U#h|WHO#bSdeRDR%U}b1VaY¤K'bSRNUNm`KIX`P�bSR%U}b1VaXeT¤q`OSW8]�R%P8geO1RNU�h|WHO�bSdeRQd�fFq¥W'b1deRNUSV�U�b1d`K4b=WIXeR�WHO
YZWIO1R:W'h�b1deR Ð�Ó ÌGÔ Ð � ÌNÒ_ÒNÒ�Ì Ô6KIOSR¨M_R_O1W`i!Ñ�[�[sV�U�]NK'O1OSV�RNP¬WHg8bQb1deOSWHgeTIdzY¤K'�FV�YZVaMNVaX`T�bSd`R
q`KIO�b1V�KI[�[�V��IR_[�V�deWFWFPvh|geX`]�bSV�WIXniÕÑ=PeP8VabSV�WIX`KI[a[�fImsRNU�bSV�Y¤K4bSR%UZK'O1R+qeO1W4^FV�PeRNP©h|WHO�b1deR«u`KIUSR_[�V�XeR
d`KIMNK'OBP=h|geX`]�bSV�WIXnm'KIX`P�bSdeRs]�WIX.P8Vxb1VaWHX`K'[�U�g`OS^FV�^�KI[HKIX`P�d`K'M%K'OBP=h|geX`]�b1VaWHX�h|WIO/TIV�^IR_XD]_W4^4K'O1V�K'bSR
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