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Abstract: 
 
The hazard has been the basis for non- and semiparametric estimation of survival 
with right censored and left truncated time-to-event data, as reflected in the 
dominant use of the Kaplan-Meier estimator and the Cox proportional hazards 
model. The Kaplan-Meier has an equivalent representation as an inverse 
probability weighted empirical cumulative distribution function (wECDF). 
 
This wECDF form has an immediate extension to the competing risks setting as 
estimator of the cause-specific cumulative incidence function. The weights in the 
wECDF form suggest an estimator of the subdistribution hazard, which is the 
hazard that corresponds to the cause-specific cumulative incidence function. 
Based on this estimator, a weighted product-limit form (wPL) of the estimator of 
cause-specific cumulative incidence is derived. Both the wECDF and the wPL 
form are algebraically equivalent to the standard estimator. 
 
The equivalence allows for an alternative approach to estimation in a competing 
risks setting with some pleasant characteristics. Standard software can be used, if 
the software allows for the inclusion of weights. For example, parameters in the 
Fine and Gray model (1999) can be estimated by fitting a weighted Cox model. 
Simulation studies show that, for smaller sample size, performance is even better 
than in the classical Fine and Gray approach. 
 
 


