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Empirical Likelihood Approach and its
Application on Survival Analysis
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Extended Abstract. A number of nonparametric-methods exist when
studying the population and its parameters in the situation when the distri-
bution is unknown. Some of them such-as “resampling bootstrap method”
are based on resampling from an initial sample.

In this article empirical likelihood appreach is introduced as a nonpara-
metric method for more efficient use of auxiliary information to construct
confidence regions.

In empirical likelihood approach a Lagrange multipliers method is applied
to estimate p;, probability mass on ith observation (z;), where p; > 0 and
> mypi = 1, such that empirical likelihood function, L(F) = [[;", pi =
[1, dF(x;), is maximized and an unbiased estimating equation, > " ; pig
(x4,6) = 0 satisfied.

In order to use the method in different areas of statistics to compute
confidence regions; it is sufficient to define an appropriate estimating equa-
tion:To extend the implementation of this method in survival analysis and
construct confidence region for parameter vector of median regression model
m; = B'Z; + ¢;, where Z; is a vector of auxiliary variables, 3 a vector of
parameters, and m; a median life-length, Qin and Tsao (2003) consider the
following estimating equation

- I(Y; = 8,Z;) 1 -
ZpiZi 1 > PoZs) = oz LU ZPin' ~ 0,
i=1 1 - G(ﬁézi) 2 i=1

where 1 — G(-) is the Kaplan-Meier estimator of survival function of cen-
sored variable. Subramanian (2007) illustrates the concept of profile empir-
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ical likelihood to make inference about a subset of parameters. Although
the limiting distribution of log-empirical likelihood ratio function, £(5p) =
257" log{1+ N'Wy;}, is shown as weighted summation of independent chi-
square variables, in this paper empirical likelihood bootstrap method was
applied to build sampling distribution of the function. This approach uses a
simple random sampling with unequal probability method to resample from
an initial sample using empirical likelihood probabilities (p;)’s.-Also, there
is an adjustment to avoid producing negative probabilities.

As an application of the above methods, Bone Marrow Transplantation
data set was used to estimate parameters of the median life-length regression
model in the presence of right censored data. This data set contains two aux-
iliary variables, Karnofsky score and waiting time to tranmsplant (in months),
a failure time, time to death or relapse (in days), and a death/relapse indi-
cator which have been measured on 43 patients:

To find point estimation of parameters of the median life-length regres-
sion model a grid search method was applied and confidence region of vector
of parameters through simulating the distribution of log-empirical likelihood
ratio function was constructed. Non-symmetric 95% confidence interval for
each regression coefficient illustrates that every individual regression coeffi-
cient comes from a skew distribution. While waiting time to transplant has
no significant effect on median life-length after operation, Karnofsky score
has a direct influence on it. . We also obtain a table containing prediction of
median life-length correspond to each separate values of Karnofsky index.
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