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Abstract

In this study, firstly we will define a right censored data. If we say shortly right-censored data is censoring values that above the exact line. This may be
related with scaling device. And then we will use response variable acquainted from right-censored explanatory variables. Then the linear regression
model will be estimated. For censored data’s existence, Kaplan-Meier weights will be used for the estimation of the model. With the weights regression
model will be consistent and unbiased with that. And also there is a method for the censored data that is a semi parametric regression and this method
also give useful results for censored data too. This study also might be useful for the health studies because of the censored data used in medical issues
generally.
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SAGDAN SANSURLU VERILER ICIN DOGRUSAL REGRESYON MODELI TAHMINI

Ozet

Bu ¢alismada éncelikle sagdan sansiirlii verinin ne oldugu tantimlanacaktir. Kisaca soylemek gerekirse, veri seti icerisinde belirlenmis bir degerin iizerinde
gozlemlenen degerler sansiirlenir. Daha dogrusu belli nedenlerden étiirii gézlemlenmesi de miimkiin olmayabilir. Bu verilere sagdan sanstirlii veriler
denir. Bu ¢calismada sagdan sanstirlenmis agiklayici degiskenlerden elden edilmis cevap degiskeni elde edilecek ve sanstirlii veriler icin de Kaplan-Meier
agirhiklart kullanilarak dogrusal regresyon modeli tahmin edilecektir. Burada kaplan-meier agirliklarinin kullaniimasi tahmin edilecek olan regresyon
modelinin parametrelerinin tahminlerinin tutarli ve yansiz olmalarini saglamak icindir. Bu calismanin saglik verilerinin analiz edilmesinde
kullanilmasinin yarar saglamasi ongoriilmektedir. Genellik hasta gozlem verilerinin ¢ogunlugu sanstirlii veriler oldugundan yansiz ve tutarl
tahmincilerin uygun oldugu bu konuda aciktir.

Anahtar Kelimeler: Sagdan sansiirlii veri, dogrusal regresyon, Kaplan-Meier

first spoiled object is observed and another times of broken of

1 Introduction other objects is censored.

In statistics’, engineering, economics and medical studies, when Type II Censored Data: Once again suppose that there is an
the.observing data have knom_/n partially, censor_ing ha_s to be experiment that formed several objects. There is exact value for
obllgatory. It could be explained an ex.amp.le like this; The the number of spoiled objects. When exact number objects
device or scale that you measure the thing, is not be able to spoiled, experiment is stopped and another objects is censored
measure all of the interval about the observing data. For [5].

example; suppose that there is a weighing machine that does
not measure above 150 kilos. So this machine can’t measure
the 160 kilos. And if there are things that above 160 kilos, so
they have to be right censored. Of course, this example could
expand to another censoring methods but in this study, there is
no need. The problem about the censored variables is; partial
knowing about the variable. Censored data have various forms;
Left-Censored Data: An observation smaller than an exact value
but value of the observation is unknown.

For the analyze of the censored variable, several methods have
been improved. One of the individuals that have studied about
this subject is Daniel Bernoulli. He has interested in the people
that have vaccinated smallpox vaccine and he has collected that
data in 1766. For that he has tried to find usefulness of smallpox
vaccine. And then In 1989, Quesenberry has used Kaplan-Meier
weights for the patient that disabled immune system data.

In medical studies, patients have joint to study in determined
time interval, that patients would not observed all of the time

Interval-Censored Data: An observation have a value that in an that during their illness. In this situation, data that acquainted
exact interval. from that patients are right censored. On the other hand,
Right-Censored Data: An observation value that above some censoring could be exist by many causes. A patient still alive
determined value but, what is the value is not known. although the study has been done or a patient may be resign
Type I Censored Data: suppose that there is an experiment that from study.

founded several object started the experiment and the time of First of all, in this study, apart from regression, Kaplan-Meier

estimator has to be estimate. This estimator is a step function.
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It estimates that the survival probability in exact time point. It
has done that from before death to after that. And in this
interval survival probability is the same. Because of that is step
function and it has illustrated in Figure 1;

1.0 7

0.8 7

Probability
°
>

I

o
=
1

N (E/N=21/50)
Y (E/N=30/50)

0.2 7

p=0.035

0.0 T T T T T T T 1

0 12 24 % 48 60 72 84 %
Time (months)

Figure 1. Kaplan-Meier Estimator.

2 Purpose

Censored regression models are in considerable position in
statistics and econometrics. For the parametric estimation of
censored regression models, residuals have to be come from
parametric distribution family. The estimations that have made
with parametric methods; although that, estimations have been
inconsistent and biased, this is the opportunity for the
comparison to compare better way to estimate and parametric
method. In this paper, the better way is perhaps using the semi-
parametric regression model for the estimation. This study
might be use in fields where censored data have common use
like survival analysis, medical surveys etc...

3 Method

Suppose that the T variable have independent values that have
unknown "F“ distribution. Because of censored data C variable
is called censor variable. Let“6” be the failure indicator. In
addiation to this, explanatory variables be the k-ordered vector.
This vector have to satisfy some assumptions.

1. Tand Chave to be independent

2. P(Tl < CilTi'Xi) = P(Tl < CllTl),l = 1,2,3, P %
The first condition is ordinary censored model condition. And
second one has been told that in given time the model cannot
provide more information unless there is no censorship.
That second assumption is more weak assumption than the
assumption that C and X have to be independent. The model
that have a dependent variable and logarithm of time and have
explanatory variables is like:

lnTi =a+ Xlﬁ + & (1)

Residuals have identity independent distribution that zero
mean and constant variance. Because of the model includes
censored data, Miller(1976), suggested that Kaplan-Meier
estimator for minimize the sum of squares of residuals [7].

3.1 Kaplan-Meier Estimator

This estimator have an another name called product-limit
estimator. Nonparametric statistical methods use this for
estimate to survival function. In medical studies, this method
generally use for determine intervals for patients life times.
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3.1.1 Estimation of Kaplan-Meier Function And Weights

Kaplan and Meier(1958) have improved the product-limit
estimator for the estimation of survival functions. This method
appropriate for small or large sample sizes [5].

Basic point in Kaplan-Meier; method is, calculation a new
probability for each event of each time. At each step,
determined event’s(death, quit etc.) probability will increase or
not change. Consequently, Kaplan-Meier graph will be a curve
like stairs. Some researchers have told the method is useful for
great analysis [7].

S@)=m-d)/n (2)
(n — d): is number of individuals in time point “t” and greater
than “t”

n: Total number of Individuals

If the censored data exist, then for the Calculation of the Kaplan-
Meier estimator time is divided in intervals. But, there is a key
part in here. That is each interval have to include least one
interested event. So if the estimation of Kaplan-Meier is doing
the way that explained above, there are estimation of each
individuals and censored data in Kaplan-Meier curve. It
illustrated in Figure 1. All of this estimations are used in
regression calculations as a weight matrix. This matrix is a
diagonal and square matrix that have only diagonal elements in
it.

4 Conclusion

The end of the study, A linear model is acquainted that is taken
an account censored data. This model is formed according to
parametric assumptions so that except some datasets but in
many of the studies estimations are inconsistent and may be
entirely wrong. For solving this problem, there are lots of
methods have been suggested by Cox, Miller, Buckley and
James. Also Semi parametric and nonparametric methods can
be used for that.
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