LiJorn 2 3 I

IL, L il LT 1% il Uiiiw
IVs. - ) I
VI . 2630

ISBN 974-568-515-1

10 M ' h

0 APt L

\ 10299099

A



Nonparametric Methods for Estimating Survival Function in

The Two-sample Problem with JIncomplete Observations

Kiss Sagun annaka:

Thesis Submitted in Partial Fulfillment of the Requirements
['or the Degree of Master t Science
Department of Statistics
Graduate School
Chulalongkorn iversity

101

ISEN 974-000-015-1



ANENISUNSARV M TNWUE

...............

(SD9ANEASIRITE FBIAT  wnzIail)

— o

(o AopoA )

a7 RV N i?

grt'g ettt &L



2

Survival Function

o ' (Nonparametric Methods for Estimating

in the Two-sample Problem with

Incomplete Observa-

tions) .7 , 17
[survival function) ' - ? (para-
m etric) ' (nonparametric) - ' . ?
3 Product-Limit (PL), Life-table (actuarial) Cox's re-
gression model ( i- ' I Singly failure censored
multiply time censored 1
(median survival time)
- ? (survival distri-
bution) 2 ? (censored
observations) 10, 20 30

(random number generation) -

(exponential distribution)

f A =0.10 "> 6.93 3
10, 30, 50 2 5, 15, 25 !
10, 20 30
? ,
? 3
Cox's regression model ' "
? n Life-table F 2
Product-Limit ? 2
Cox-Mantel test ‘' a = 0.05
10
?
?
B 50)
30
MR L ANE MW
: : mwanauc. R (/,
a0

muileroonstmlsne {/ ....................



SAG'IN  SUWANNAKARN NONPARAMETRIC METHODS FOR ESTIMATING SURVIVAL
FUNCTION INTHE TWO-SAMPLE PROBLEM WITH INCOMPLETE OBSERVATIONS.
THESIS ADVISOR DR. SUPOL DURONGWATANA, Ed.D. 77pp.

Both nonparametric and parametric methods can be used to study the
survival function. In this research, the three methods of nonparametric;
Product-Limit (PL), Life-table (actuarial) anc Cox's regression model were
used to examine the two-sample problem with censored observations singly
failure and multiply time censored observations. This stud)' aims to investi-
gate the change of the estimated median survival time as well as to compare
the survival distributions of twjo subgroups when the censored observations
are increased by 10, 20, 50 percent of the sample size.

The 3 sets of data with the sizes of 10, 50 and 50 which have the

exponential distribution with parameter A = 0.10 and median = 6.93 were gene-
rated by computer program,. Each set was randomly divided into two equal
subgroups ; subgroup 1 and subgroup 2. Thus each subgroup contains 5, 15 and

25 for the sizes of 20, 30 and 50, respectively. A sample in each group was
randomly assigned to be censored data for 10, 20 and 30 percent of the sampli
size.

The result of the research indicates that all of the estimated
medians were greater than the true median (6.93). In addition, they would be
increased through the increasing of the censored data. Among the three
methods, the Cox's regression model yielded the best estimated median for the
true value in every group of data, while the life-table method gave the most
different. However, the life-table estimated medians were closed to those of
the Product-Limit. Cox-Mantel test of the two survival distributions show'ed
that there was .significant.ly change only in the sample size 1C for a = 0.05.
This is because the distribution of data is known.

This study could be useful for further study in real life especially
in medical field. However, that the sample size should be greater than the

one in this study ( > 50) but the censored data should not be greatel than

30 percent of the sample size.
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