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> rm(list=ls());  options(scipen=999)
> # install.packages("survival",dependencies=TRUE) # Only need to do this once
> library(survival) # Do this every time
> # help(cancer)
> attach(cancer)
> summary(cancer)
      inst            time            status           age             sex       
 Min.   : 1.00   Min.   :   5.0   Min.   :1.000   Min.   :39.00   Min.   :1.000  
 1st Qu.: 3.00   1st Qu.: 166.8   1st Qu.:1.000   1st Qu.:56.00   1st Qu.:1.000  
 Median :11.00   Median : 255.5   Median :2.000   Median :63.00   Median :1.000  
 Mean   :11.09   Mean   : 305.2   Mean   :1.724   Mean   :62.45   Mean   :1.395  
 3rd Qu.:16.00   3rd Qu.: 396.5   3rd Qu.:2.000   3rd Qu.:69.00   3rd Qu.:2.000  
 Max.   :33.00   Max.   :1022.0   Max.   :2.000   Max.   :82.00   Max.   :2.000  
 NA's   :1                                                                       
    ph.ecog          ph.karno        pat.karno         meal.cal         wt.loss       
 Min.   :0.0000   Min.   : 50.00   Min.   : 30.00   Min.   :  96.0   Min.   :-24.000  
 1st Qu.:0.0000   1st Qu.: 75.00   1st Qu.: 70.00   1st Qu.: 635.0   1st Qu.:  0.000  
 Median :1.0000   Median : 80.00   Median : 80.00   Median : 975.0   Median :  7.000  
 Mean   :0.9515   Mean   : 81.94   Mean   : 79.96   Mean   : 928.8   Mean   :  9.832  
 3rd Qu.:1.0000   3rd Qu.: 90.00   3rd Qu.: 90.00   3rd Qu.:1150.0   3rd Qu.: 15.750  
 Max.   :3.0000   Max.   :100.00   Max.   :100.00   Max.   :2600.0   Max.   : 68.000  
 NA's   :1        NA's   :1        NA's   :3        NA's   :47       NA's   :14       
> 
> 
> cor(cancer[,2:10],use='pairwise.complete.obs')
                  time      status         age         sex     ph.ecog    ph.karno
time       1.000000000 -0.17118329 -0.07804271  0.12961477 -0.20081279  0.13308204
status    -0.171183287  1.00000000  0.14970210 -0.24343282  0.23276393 -0.18226030
age       -0.078042710  0.14970210  1.00000000 -0.12216709  0.19323604 -0.20318207
sex        0.129614767 -0.24343282 -0.12216709  1.00000000 -0.02060379  0.01138505
ph.ecog   -0.200812793  0.23276393  0.19323604 -0.02060379  1.00000000 -0.80726666
ph.karno   0.133082044 -0.18226030 -0.20318207  0.01138505 -0.80726666  1.00000000
pat.karno  0.184323408 -0.17150422 -0.12616688  0.04607145 -0.51122086  0.52029737



meal.cal   0.074372838  0.02364606 -0.23141071 -0.16835976 -0.09851018  0.04223324
wt.loss    0.008945694  0.03502280  0.03814787 -0.12907708  0.18758944 -0.17543452
            pat.karno    meal.cal      wt.loss
time       0.18432341  0.07437284  0.008945694
status    -0.17150422  0.02364606  0.035022801
age       -0.12616688 -0.23141071  0.038147875
sex        0.04607145 -0.16835976 -0.129077084
ph.ecog   -0.51122086 -0.09851018  0.187589443
ph.karno   0.52029737  0.04223324 -0.175434516
pat.karno  1.00000000  0.16575874 -0.171990645
meal.cal   0.16575874  1.00000000 -0.102572420
wt.loss   -0.17199064 -0.10257242  1.000000000
> 
> status=status-1; sex = sex-1 # So 0=M, 1=F
> stime = Surv(time,status)
> 
> full = survreg(stime ~ age + sex + ph.ecog + ph.karno + pat.karno + meal.cal + wt.loss,  
dist='weibull')
> summary(full)

Call:
survreg(formula = stime ~ age + sex + ph.ecog + ph.karno + pat.karno + 
    meal.cal + wt.loss, dist = "weibull")
                 Value Std. Error      z               p
(Intercept)  7.3821409   1.050423  7.028 0.0000000000021
age         -0.0064162   0.007953 -0.807 0.4198282502428
sex          0.3868625   0.140584  2.752 0.0059265603269
ph.ecog     -0.5214004   0.152536 -3.418 0.0006303163720
ph.karno    -0.0163692   0.007536 -2.172 0.0298375119189
pat.karno    0.0086007   0.005529  1.556 0.1197890090959
meal.cal    -0.0000125   0.000178 -0.070 0.9441592798530
wt.loss      0.0094232   0.005316  1.772 0.0763143662507
Log(scale)  -0.3631256   0.072138 -5.034 0.0000004810169

Scale= 0.695 

Weibull distribution
Loglik(model)= -833.4   Loglik(intercept only)= -847.6

Chisq= 28.48 on 7 degrees of freedom, p= 0.00018 
Number of Newton-Raphson Iterations: 5 
n=168 (60 observations deleted due to missingness)

> 
> nodiet = survreg(stime ~ age + sex + ph.ecog + ph.karno + pat.karno,  dist='weibull')
> anova(nodiet,full) # LR test
                                                            Terms Resid. Df    -2*LL Test
1                      age + sex + ph.ecog + ph.karno + pat.karno       216 2209.472     
2 age + sex + ph.ecog + ph.karno + pat.karno + meal.cal + wt.loss       159 1666.763    =
  Df Deviance
1 NA       NA
2 57  542.709
                                                                                  Pr(>Chi)
1                                                                                       NA
2 0.00000000000000000000000000000000000000000000000000000000000000000000000000000002301935
> # Compare Wald test
> source("http://www.utstat.toronto.edu/~brunner/Rfunctions/Wtest.txt")
> Vnfull = vcov(full)



> Tnfull = full$coefficients; Tnfull = c(Tnfull,log(full$scale))
> L1 = rbind(c(0,0,0,0,0,0,1,0,0),
+            c(0,0,0,0,0,0,0,1,0)   )
> Wtest(L=L1, Tn=Tnfull, Vn=Vnfull)
        W        df   p-value 
3.1462651 2.0000000 0.2073945 
> 
> # Make a data frame with no missing values for the full model.
> # help(na.omit)
> 
> cancer2 = cancer[,2:10]; dim(cancer2) # Exclude column 1, institution
[1] 228   9
> cancer2 = na.omit(cancer2); dim(cancer2)
[1] 168   9
> 
> full2 = survreg(Surv(time,status) ~ age + sex + ph.ecog + ph.karno + pat.karno + meal.cal 
+ wt.loss,  dist='weibull',data=cancer2)
> full2 = survreg(Surv(time,status) ~ age + sex + ph.ecog + ph.karno + pat.karno + meal.cal 
+ wt.loss,  dist='weibull')
> nodiet2 = survreg(Surv(time,status) ~ age + sex + ph.ecog + ph.karno + pat.karno,  
dist='weibull',data=cancer2)
> anova(nodiet2,full2) 
                                                            Terms Resid. Df    -2*LL Test
1                      age + sex + ph.ecog + ph.karno + pat.karno       161 1670.043     
2 age + sex + ph.ecog + ph.karno + pat.karno + meal.cal + wt.loss       159 1666.763    =
  Df Deviance  Pr(>Chi)
1 NA       NA        NA
2  2 3.279398 0.1940384
> # Note that update does not get the job done here. I might forget this point.
> 
> # Also note that I deliberately made the "mistake" of leaving status as 1-2 instead of 
changing it to a proper 0-1 delta. It did not seem to matter. 
> 
> model2 = survreg(stime ~ sex + ph.ecog + ph.karno,  dist='weibull'); summary(model2)

Call:
survreg(formula = stime ~ sex + ph.ecog + ph.karno, dist = "weibull")
               Value Std. Error     z                              p
(Intercept)  7.07575    0.65093 10.87 0.0000000000000000000000000016
sex          0.41141    0.12287  3.35 0.0008125379735462940396922837
ph.ecog     -0.47729    0.12618 -3.78 0.0001552252834364727703941184
ph.karno    -0.00906    0.00675 -1.34 0.1798286431464365398014138009
Log(scale)  -0.32452    0.06207 -5.23 0.0000001713604379536674776265

Scale= 0.723 

Weibull distribution
Loglik(model)= -1126.3   Loglik(intercept only)= -1141.1

Chisq= 29.49 on 3 degrees of freedom, p= 0.0000018 
Number of Newton-Raphson Iterations: 5 
n=226 (2 observations deleted due to missingness)

> 
> model3 = survreg(stime ~ sex + ph.ecog,  dist='weibull'); summary(model3)

Call:
survreg(formula = stime ~ sex + ph.ecog, dist = "weibull")



             Value Std. Error     z           p
(Intercept)  6.221     0.1096 56.74 0.000000000
sex          0.401     0.1237  3.24 0.001177501
ph.ecog     -0.356     0.0826 -4.31 0.000016512
Log(scale)  -0.313     0.0613 -5.11 0.000000326

Scale= 0.731 

Weibull distribution
Loglik(model)= -1133.1   Loglik(intercept only)= -1147.4

Chisq= 28.73 on 2 degrees of freedom, p= 0.00000058 
Number of Newton-Raphson Iterations: 5 
n=227 (1 observation deleted due to missingness)

> 
> patient = data.frame(sex=1,ph.ecog=1)
> predlist = predict(model3,newdata=patient,type='quantile',p=0.5,se=TRUE)
> predlist
$fit
       1 
402.8872 

$se.fit
       1 
40.62783 

> mhat = predlist$fit; se = predlist$se
> L = mhat - 1.96*se; U = mhat+1.96*se
> c(L,U)
       1        1 
323.2567 482.5177 
> 
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