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ABSTRACT

This dissertation presents the application of hazard function in the case study of
the use of an IUD for women. The data in this case study is the secondary data that had
been retrieved from Modeling Survival Data in Medical Research Second Edition by
Collet, 1952. The Kernel nonparametric method and parametric Weibull hazard
estimation methods, such as Maximum Likelihood and Least Square method in
estimating hazard function are being compared with Kaplan-Meier estimate of hazard
function. These comparisons are done through graphical comparison and analysis of

standard error. The analysis of these results is done by using Mathcad and Minitab.
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ABSTRAK

Disertasi ini memaparkan aplikasi fungsi risiko di dalam kajian kes terhadap
pengunaan IUD di kalangan wanita. Data di dalam kajian kes ini merupakan data darjah
kedua yang diambil dari Modelling Survival Data in Medical Research Second Edition
oleh Collet, 1952. Teknik tidak berparameter Kernel dan teknik berparameter Weibull
seperti teknik kebarangkalian maksimum dan segi empat sama terkecil dalam
menganggar fungsi risiko telah dibandingkan dengan teknik menganngarkan fungsi
risiko Kaplan-Meier. Perbandingan ini dilakukan melalui perbandingan graf dan analisis

ralat am. Analisis ini dijalankan menerusi penggunaan Mathcad dan Minitab.
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CHAPTER 1

INTRODUCTION

1.1 Background of the Problem

The beginning of survival analysis may be traced back to early work on mortality
in the seventeenth century as Graunt published the first Weekly Bill of Mortality in
London and Healey published the first lifetable. Ever since then, the lifetable method has
been used regularly by actuaries, statisticians, and biomedical researchers in
governmental and private agencies. During World War II, reliability of military
equipment became a significant issue. This directed to the study of the durability or the

“lifetime” of industrial devices.

After the war, the techniques used to analyze the reliability of industrial devices
were further expanded and pertained to the study of survival time of cancer patients. The
phrase “lifetime analysis” used by industrial reliability engineers was altered to “survival
analysis” by cancer researchers. During four decades ago, survival analysis has turn into
one of the most regularly used techniques for analyzing data in disciplines ranging from
medicine, epidemiology, and environmental health, to criminology, marketing, and

astronomy.



The primary variable in survival analysis is survival time, no longer limited to
mean the time to death. The term “survival time” is used loosely for the time period
from a starting time point to the occurrence of a certain event. Examples of survival time
are: the time to the development of diabetic retinopathy from the time of diagnosis of
diabetes, the time to parole of a prisoner, the duration of first marriage, workman’s
compensation or other insurance claims and lifetime of electronic devices and computer

components.

In summarizing survival data, there are two functions of central interest. The two
functions are the survival function and the hazard functions. There are many ways to
estimate these functions. For this dissertation, the focused is on estimating the hazard
function instead of the survival function. The hazard function will be applied in the case
study of the use of an IUD for woman. The Kernel and parametric Weibull hazard
functions estimates, which are Maximum Likelihood and Least Square methods will be
compared with Kaplan-Meier estimate in order to find the most suitable approach that

can be used to estimate the hazard function.

1.2 Statement of the Problem

There are two types of nonparametric estimation of hazard function that will be
discussed in this dissertation such as Kaplan-Meier estimate and Kernel Method
estimate. While for the parametric estimate of Weibull hazard function, Maximum
Likelihood and Least Square Method will be conclude. From these two approaches,
there will be a most suitable approach to estimate the hazard function of a finite data
compared with others. The problem arises when we want to determine the suitable

approach that can be used to estimate the hazard function. In order to achieve a solution



to this, the comparison of all these approaches need to be done and once again we will
have some problem on how to estimate the hazard function using the Kaplan-Meier,
Kernel method, Maximum Likelihood Estimate and Least Square Method, how to find
the standard error of the estimated hazard function and how to find the most appropriate

approach among these two approaches to estimate hazard function.

1.3 Objectives of the Study

The objectives of this study are:

1.3.1 To study the basic concept of Kaplan-Meier, Kernel method, Maximum

Likelihood Estimate and Least Square Method in order to estimate the hazard

function of the time to discontinuation of the use of an IUD for 18 woman.

1.3.2 To compare the nonparametric and parametric estimates using Kaplan-Meier,
Kernel method, Maximum Likelihood Estimate and Least Square Method in

order to find their advantages and disadvantages.

1.3.3 To determine the most suitable approach that can be used to estimate the hazard

function through graphical comparison and the analysis of error.



1.4 Scope of the Study

This study will discuss the application of two types of approaches of hazard
function which are nonparametric and parametric approaches in the case study of the use

of an IUD for woman.

For nonparametric approaches, Kaplan-Meier estimate and kernel method
estimate will be discussed and for parametric approaches, Maximum Likelihood

Estimation and Least Square Method will be discussed.

In addition, this study will also determine the most precise approach to estimate

the hazard function.

1.5 Significance of the Study

The outcomes of this study will give advantages to statistical and medical fields.
In statistics, this study will offer advance knowledge on the use of suitable approaches in
analyzing non-negative random variable for instance time to certain event. While in
medical, this research will advanced the knowledge to medical practitioners on the risk
of a person at certain times after being given some kind of treatment so that they can

improve their treatment to cure the patients.



1.6 Organization of the Report

This report includes five chapters which are Introduction, Survival Analysis, The
Estimation of Hazard Function Procedures, Results and Discussion and Conclusions and

Suggestions.

The introduction of the study is stated in Chapter 1 of the report. This chapter
contains six subtopics such as background of the problem, statement of the problem,
objectives of the study, scope of the study, significance of the study and organization of

the report.

Chapter 2 contains the discussion about survival analysis. In this chapter,
survival analysis is being introduced by the failure time and the hazard function. After
that, the following subtopics, which are the nonparametric hazard function estimation

and parametric Weibull hazard function estimation, are discussed.

Next, Chapter 3 explains about the estimation of hazard function procedures.
This chapter stated five interesting subtopics which are introduction, the medical data,
the nonparametric estimation of the hazard function and the parametric estimation of

Weibull hazard function.

Then, Chapter 4 includes the results and discussions of the report. The main
things that being stated in this chapters are introduction, the nonparametric estimation of
hazard function for the time to discontinuation of the use of an IUD for 18 women, the

parametric estimate of Weibull hazard function for the data of time to discontinuation of



the use of an IUD for 18 Women and the graphical comparison of the nonparametric and

parametric approaches in estimating the hazard function

Lastly, Chapter 5 includes the conclusions and suggestions. The Conclusions and

suggestions are brought upon based on findings as preparation for future research.
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