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Computer Lab 10: Overview of Survival Analysis 
Suppose we have the following data for the survival times of prostatic cancer  
patients: 

퐒퐮퐛퐣퐞퐜퐭 퐒퐮퐫퐯퐢퐯퐚퐥 
퐭퐢퐦퐞 

퐂퐞퐧퐬퐨퐫  
퐢퐧퐝퐢퐜퐚퐭퐨퐫 

퐆퐞퐧퐝퐞퐫 퐀퐠퐞 퐁퐔퐍 

퐈 ퟏퟑ ퟏ ퟏ ퟔퟔ ퟐퟓ 
퐈퐈 ퟓퟐ ퟎ ퟏ ퟔퟔ ퟏퟑ 
퐈퐈퐈 ퟔ ퟏ ퟐ ퟓퟑ ퟏퟓ 
퐈퐕 ퟒퟎ ퟏ ퟏ ퟔퟗ ퟏퟎ 
퐕 ퟏퟎ ퟏ ퟏ ퟔퟓ ퟐퟎ 
퐕퐈 ퟕ ퟎ ퟐ ퟓퟕ ퟏퟐ 
퐕퐈퐈 ퟔퟔ ퟏ ퟏ ퟓퟐ ퟐퟏ 

(a) Plot the survival functions based on both the Kaplan-Meier estimate and the    
   parametric estimate using the Weibull distribution with density function  

풇(풕) = ퟐ흀ퟐ풕 ∙ 풆풙풑(−흀ퟐ풕ퟐ) 
(b) With 휶 = ퟎ. ퟎퟓ, please perform the log-rank and Wilcoxon tests to test if   
   there is the gender effect.  
(c) Suppose the variables Age and BUN are the variables of interest. Using 

proportional hazards model, derive the partial likelihood and describe how to 
obtain the partial likelihood estimate.  

 
[code:] 
time=c(13,52,6,40,10,7,66) 
status=c(1,0,1,1,1,0,1) 
gender=c(1,1,2,1,1,2,1) 
age=c(66,66,53,69,65,57,52) 
bun=c(25,13,15,10,20,12,21) 
 
### (a) 
k.fit1= survfit(Surv(time, status)) 
summary(k.fit1) 
plot(k.fit1) 
lambda=(sum(status)/sum(time^2))^0.5 
time2=seq(0,65,by=1) 
pfit2=exp(-lambda^2*time2^2) 
lines(time2,pfit2) 
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### (b) 
wilcoxon=survdiff(Surv(time, status) ~ gender, rho=1 )  
logrank=survdiff(Surv(time, status) ~ gender, rho=0) 
wilcoxon 
logrank  
 
### (c) 
ph.fit1=coxph(Surv(time, status) ~ age) 
summary(ph.fit1) 
 
ph.fit2=coxph(Surv(time, status) ~ age+bun) 
summary(ph.fit2) 
 
 
 
 


