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1. Introduction and summary

The proportional hazards model (Cox, 1972) specifies the the hazard function for a subject

at time t under the observed value of the covariate vector z has the following form:
A(t]z) = Xo(t) exp(5'2)

where Ag(t) is a fixed baseline hazard function and § is a vector of regression parameters.
Statistical inference on § is usually based on the partial likelihood function (Cox, 1975) and
the conditional survival probability is estimated by Breslow(1974)’s estimator. Since this esti-
mate concerns a single point z it is natural to consider what is the survival probability given
that the covariates belong to some subset R? Is there a hazard proportionality of a subset
Rowith respect to a subset R;? The examples of set Rare such that an age group, or a certain
range of continuous variable. In this paper, we propose estimates of conditional cumulative
hazards given some subset of covariates and graphical methods for comparing hazards in two
disjoint interested subsets of covariates. Suppose that T;, C;, Z;(i = 1,...n)are independent and
identicallty distributed and assume that 7T; and C; are independent conditional on Z;. Let
0 <t < ... < tg be the distinct failure times, and w(t;)be the jump size of the Kaplan-Meier
estimator at ¢;. Then the conditional cumulative hazard function given a subset of covariate R

is consistently estimated by
- . P(Z € Rlt))w(ty
N2 € ) = Susa P E Rt
D>t P(Z € R[t))w(t:)

where P(Z € R|t)is an estimate of the conditional distribution function of Z given T’ = ¢ under
a proportional hazards model proposed by Xu and O’Quigley(2000). Let R; and Rsbe two
disjoint interested subsets of covariates. Then the relative difference function in cumulative

hazards A(t) = 242 E/A\l?;)z_e/\éﬂ)z €R1) and the relative trend function in cumulative hazards 7(u) =
1

Ao(t)(ATH(t)) are used for checking the proportionality of hazards on two interesting subsets of

covariates. (See Dabrowska et al, 1989), where A (t) and A,(t) are the estimates of conditional
cumulative hazard function given Z € R; and Z € R,, respectively. Further the asymptotic

normality of this estimate is provided and a gastric cancer data is illustrated.
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RESUME

In this paper we propose a new estimate of the conditional cumulative hazard function
given some subset of covariates under a proportional hazards model. This estimate is based
on the idea of Xu and O’Quigley(2000) and the asymptotic normality is provided. Further
we consider graphical methods for checking proportionality of hazards with respect to two
interesting subsets of covariates such as age groups or risk groups, and our result is applied to

real data.



