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Semiparametric inferences for association with
semi-competing risks data

Debashis Ghosh

Abstract

In many biomedical studies, it is of interest to assess dependence between bi-
variate failure time data. We focus here on a special type of such data, referred
to as semi-competing risks data. In this article, we develop methods for making
inferences regarding dependence of semi-competing risks data across strata of a
discrete covariate Z. A class of rank statistics for testing constancy of association
across strata are proposed; its asymptotic properties are also derived. We develop
a novel resampling-based technique for calculating the variances of the proposed
test statistics. In addition, we develop methods for combining test statistics for
assessing marginal effects of Z on the dependent censoring variable as well as its
effects on association. The finite-sample properties of the proposed methodology
are assessed using simulation studies, and they are applied to data from a leukemia
transplantation study.
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IKf)C p D)DACNM)z�S_¡r[�F;^WCEGKFHgWCEzÑP�^HCNG i;lWlWl V`SUJ�|��®F-IYSUPWM)V�µ���¢$xÐGYCND�GYCNV`CNMOIKV¯IYf)C£CEV`IKShJ£F�IKPWG«PHQ¶^-FHG`S®FHM)ZEC
|)VYShM)g2CNJLD)ShGYSUZNFH�7z)SUV�IKG`SUq)|�IYSUPWMwPHQ�Û ¦p [7F;^WCNGYFHgWCEzLPt^HCNG itlWlHl VYShJ�|)�®F�IKSUPHM)VNv�RTSUFHV#ShV#IKf)CTJ�CNFHM�FHq)V`PW�U|�IYC
z)CE^�SUF-IKShPWM5qrC�I'�TCECNMeIYf)C2I'�TP�CNV�IKSUJ�F-IYPWGYVE[)F;^WCEGKFHgWCEzÒPt^WCEG i;lWlWl VYShJ�|)�UF-IKShPWM)VNv

÷ 8�6#��4�ýDùÿþÒ¯ÑÎ�T�Á2T�S
VYÂ�ÃUT���½XÃ¯À�^mX"½XÃUX�ÃUX�VYXWTUÃUXWT�SXÃ
	 p�� 	 � � k È p�� È � � l ó i� coCEIKf�P�z u p u � u � u p u � u �uHl x�¢ l v lWuWk l v lOu-j l v lOuH� l v lWuWu l v lOu-j l v lOuWk

��CNG`ZNCNMOIYSU�UC l v lWuH� l v lOu�i l v lOuWk l v lWuWk l v lOuH� l v lOu�i
i;lWl x�¢ l v l-jO� l v lHjOs l v lOuHl l v l-jO� l v lHjOs l v lHjO�

��CNG`ZNCNMOIYSU�UC l v l-jOs l v lHjOs l v lHjOs l v l-jO� l v lHjO� l v lHjOs
ituHl x�¢ l v l-jOs l v lHjO� l v lHjOs l v l-jOs l v lHjO� l v lHjOs

��CNG`ZNCNMOIYSU�UC l v l-jOs l v lHjOs l v lHjO� l v l-jO� l v lHj7� l v lHjO�÷ 8)6#��4��Dùÿþz¯ÑÎ�T�ÁUT�S
VYÂhÎ
À�¿T½�ÁXÃ.À�^BX"½XÃUX�ÃUX�VYXWTUÃUXWT�SXÃ
	 p�� k ß 	 � � j È p�� l ó i ß È � � l ó u� u p u � u � u p u � u �uHl x�¢ l v j7k l v �Ws l v �W� l v j)i l v �H� l v �Ok

�¥CNG`ZNCEM7IYSU�hC l v j7u l v jOl l v �Ou l v j7k l v �W� l v �Ok
itlWl x�¢ l v �H� l v �Ou l v �Wl l v �W� l v �H� l v �W�

�¥CNG`ZNCEM7IYSU�hC l v �Hl l v �Ok l v uH� l v �O� l v �-j l v �Wl
�WlWl x�¢ l v �W� l v �W� l v ��i l v �Ok l v sH� l v sOu

�¥CNG`ZNCEM7IYSU�hC l v �W� l v �W� l v ��i l v �Ok l v sHs l v sOu

its
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