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Figure 16: ^S(y) strati�ed by hypertension

� log� log plots for four important X's

par(mfrow=c(2,2))

f  survfit(S � sex, conf.type="none")

survplot(f, loglog=T, logt=T, xlab='log $')

title('Sex')

f  survfit(S � hyperten, conf.type="none")

survplot(f, loglog=T, logt=T, xlab='log $')

title('Hypertension')

f  survfit(S � cut2(dis,50), conf.type="none")

survplot(f, loglog=T, logt=T, xlab='log $')

title('Disability Scale')

f  survfit(S � cut2(dusoi,g=2), conf.type="none")

# g=2 : cut at median dusoi

survplot(f, loglog=T, logt=T, xlab='log $')

title('DUSOI')
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Figure 17: Log-log Kaplan{Meier estimates vs. log y

�Prepare for Cox modeling: Handle ties by

adding a random charge between 0 and 1$

for each 0 charge

� Fit preliminary Cox model allowing contin-

uous variables to behave nonlinearly in log

hazard

�Use restricted cubic splines with 4 knots

set.seed(19) # set random number seed so can reproduce results

charge  ifelse(charge==0, runif(length(charge),0,1), charge)
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t SNT (t) SHT (t)

0 1:000 1:000

100 0:432 0:699

200 0:228 0:486

300 0:162 0:258

400 0:082 0:145

500 0:048 0:055

600 0:022 0:042

700 0:001 0:024

800 0:001 0:024

900 0:001 0:019

1000 0:000 0:014

1100 0:000 0:014

1200 0:000 0:014

1300 0:000 0:003

1400 0:000 0:001

1500 0:000 0:001

1600 0:000 0:001

1700 0:000 0:001

�Compute hazard ratio estimates

� For continuous var. use IQR ratios

plot(summary(f))
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Hazard Ratio
0.60 0.75 1.00 1.20 1.40 1.60 2.00

age - 50.9:30.2

dusoi - 56.2:31.2

perceive - 100:50

dis - 50:0

numdx - 3:1

0.9
9 0.9 0.7 0.8 0.9
5

sex - male:female

Figure 19: Estimated hazard ratios. Outer quartiles used for non{binary variables

�Now use UNIX S{PLUS Design library func-

tions to get the estimated mean and median

charges

�The Mean function when operating on a Cox

model �t returns another S{PLUS function

to compute the estimated mean on demand,

as a function of X^� and the stratum number

mean.charge  Mean(f, method='approximate')

mean.charge # prints function definition
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