SASIndructions
Parametric regresson with LIFEREG

Suppose that you have the following regresson modd for some continuous, pogtive
random variable T and a vector of explanatory variables (covariates) x:
InT = b, + b'x+sW,

where W is a continuous random varigble on the red line with a digribution that does not
involve any unknown parameters. Choices of didributions of T that can be fitted with
PROC LIFEREG: exponentid, Webull, log-normd, loglogigic, gamma generdized
ganma PROC LIFEREG dls & “Intercept”, 6 “scad€’ and the other & ‘s by the name of
the corresponding explanatory variable.

General syntax of PROC LIFEREG

PRCC LI FEREG DATA=dat aset _nanme COVOUT NOPRI NT OUTEST=dat aset _nane;
MODEL tinme_variable = covariates / options;
CLASS |ist_vari abl es;
VEEI GHT vari abl e;
QUTPUT dat aset _nane opti ons;
BY |ist_variabl es;
RUN;

OUTEST:: creates datasst with MLES, maximized likdihood, covariance matrix.

Optionsin MODEL datement:
- DISTRIBUTION= (any of WEIBULL, EXPONENTIAL, LNORMAL,
LLOGISTIC, GAMMA, NORMAL, LOGISTIC)
- NOLOG
- INTERCEPT= (initidize vaue of intercept)
- NOINT (vaue of intercept held fixed ... usesvaue O if INTERCEPT= not used)
- INITIAL= (initidize vaues of regresson coefficents)
- SCALE= (intidize value of scde)
- NOSCALE (value of scde hdd fixed ... usesvaue 1 if SCALE= not used)

CLASS. dl vaidbles liged are tregted as categoricd/dassfication rather than continuous
vaiables

WEIGHT, OUTPUT, BY: see SAS hdp files for more details.



Example

Let us fit a log-logigic regresson modd to the datasat from Assgnment 1, Question 11,
assuming no truncation ...

DATA alqll;
I NFI LE "algll.dat" FI RSTOBS=2;
INPUT id$ ti delta drug$;
| F drug="D" THEN treat=1;
ELSE treat =0;
RUN,;

PRCC LI FEREG DATA=alqlil;
MODEL ti*delta(0Q)=treat / DI ST=LLOGQ STI C
RUN;

DATA pl acebo;
SET alqli;

I F drug="FP";

RUN;

PRCC LI FEREG DATA=pl acebo;
MODEL ti*delta(0)=/ DI ST=LLOd STI C,
RUN;

DATA treat nen;
SET alqll,

| F drug="D";

RUN,

PROC LI FEREG DATA=t r eat nen;
MODEL ti*delta(0)= / DI ST=LLCA STI C,
RUN,;

Here are excerpts of the output:

Nanme of Distribution LLOGQ STC
Log Likelihood - 10. 69934896

Anal ysi s of Paraneter Estinates
St andar d
Vari abl e DF Esti mat e Error Chi-Square Pr > Chi Sq Label

Intercept 1 3.31191 0. 12384 715. 1644 <. 0001 Intercept
treat 1 0. 14775 0.16264 0. 8252 0. 3637
Scal e 1 0.21263 0. 03796 Logi stic scale



Nanme of Distribution LLCOGQ STC
Log Li kel ihood -4.203140694

Anal ysi s of Parameter Estimates

St andar d
Vari abl e DF Esti mat e Error Chi-Square Pr > Chi Sq Label
Intercept 1 3.30021 0.12087  745. 4540 <. 0001 Intercept
Scal e 1 0. 19564 0. 05392 Logi stic scale
Name of Distribution LLOd STC
Log Likelihood -6.42326946

Anal ysis of Paraneter Estimates

St andar d
Vari abl e DF Esti mat e Error Chi-Square Pr > Chi Sq Label
Intercept 1 3.46381 0.11343 932.5384 <. 0001 Intercept
Scal e 1 0. 22476 0. 05254 Logistic scale

If we wish to test whether it is reasonable to assume tha the scde parameter does not
depend on the vadue of the covariate, we smply fit one modd with two different scde
paameters (the 2" and 3@ PROC LIFEREGS) and one modd with a common scde
paanger (the 1¥ PROC LIFEREG) and we test if the modd reduction is appropriate
usng a likdihood retio test. Here, the likdihood ratio Satidic hes vaue 2*(-6.42 + -4.20
- -10.70) = 0.16. On one degree of freedom, this gives us a p-vaue of 0.69.



