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Comparison between Estimators of Parameters
of the Proportional Hazard Model

Toshinari Kamakura and Takemi Yanagimoto
(The Institute of Statistical Mathematics)

In the study of survival data Cox’s regression model is now widely used and highly
regarded. In this article we review the several methods developed up to now for estimat-
ing the regression coefficient in this model and examine the behaviors of estimators
especially from the point of view of the score test and the biases of the estimators
considering the heaviness of tie.

Tied data can be seen frequently in the case where failure times are subjected to
grouping owing to some reason such as observation precision, or in the same event
repeatedly occurs as in the asthma attack process. We show that Breslow-Peto estimator
results in a downward bias and that the full maximum likelihood causes an upward bias
compared with the maximum partial likelihood.

Some key words: Breslow-Peto approach, full maximum likelihood, marginal likelihood, partial
likelihood, point process, proportional hazard model, score test, tied data.



