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In Lecture 3

 What we discussed
 Log-rank test
 Weighted log-rank tests
 Power and sample size calculation



More than two-sample
 Two-sample (multiple-samples)

 Only gives hypothesis testing results
 Does not provide exact effect size
 Does not provide confidence intervals

 Covariates
 Continuous factors
 Multiple factors and interactions
 Confounders 
 In particular to time-to-event outcomes: time-varying covariates

 Regression modeling
 Parametric
 Nonparametric
 Semiparametric



Parametric regression modeling

 General paradigm
 Set up underlying parametric distributions
 Establish a relationship between outcomes and 

covariates by some parametric form
 Apply MLE to estimate regression parameters 
 Make inferences

 Wald’s test
 Score test
 Likelihood ratio test



Parametric regression models

 Data (without censoring): 

 Likelihood function

 Examples
 A linear regression model:



Exponential density



For censored time-to-event

 Recall
 Log-rank test is mostly powerful to test the 

alternative when hazard functions are proportional
 This shall serve as an important motivation for the 

so-called Cox proportional hazards model



Cox proportional hazards model



Model specification



Model interpretation







Examples: Cox proportional hazards 
model













About the Cox model



Some history





How to estimate the Cox model



Partial likelihood



Risk set













Handle ties





US Renal Data System



Partial likelihood ratio test





STATA codes for Cox models









Estimate baseline hazard function



Nelson-Aalen Estimator











Alternative approach to estimate baseline 
survival function





STATA codes for baseline estimates



Smoothed baseline hazard functions



Examples: smoothed baseline hazard 
functions



Use of  baseline estimates



Stratification: use of  dummy variables





Stratified Cox models





Comparison of  two stratification methods







STATA codes for stratification







Baseline functions



Summary
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