
EXAM C QUESTIONS OF THE WEEK
S. Broverman, 2005

Week of December 19

A study of the time until failure, , of an electronic device is based on observing 20 of the\

devices. One failure and one right-censoring is observed at each of the integer time
points 1, 2, . . , 10. The probability   is to be estimated.T Ò$  \  ' l\ Ÿ *Ó

Find the absolute difference between the Kaplan-Meier product limit estimate and the
Nelson-Aalen estimate.

Solution can be found below.



Week of December 19 - Solution

T Ò$  \  ' l\ Ÿ *Ó œ TÒ$\' Ó
T Ò\Ÿ*Ó

Since the observed failure times are all integers, the estimate of  is the same asT Ò$  \  ' Ó
the estimate of T Ò$  \ Ÿ & Ó œ WÐ$Ñ  WÐ&Ñ .
Therefore, we wish to estimate WÐ$ÑWÐ&Ñ

"WÐ*Ñ  .
The numbers at risk and the numbers of failures at each failure time are:
C À " # $ % & ' ( ) * "!3           
< À #! ") "' "% "# "! ) ' % #3           
= À " " " " " " " " " "3           

The product limit estimate of   is    .WÐ$Ñ Ð"  ÑÐ"  ÑÐ"  Ñ œ Þ)%""%'" " "
#! ") "'

The product limit estimate of   is    .WÐ&Ñ Ð"  ÑÐ"  ÑÐ"  ÑÐ"  ÑÐ"  Ñ œ Þ("&*(&" " " " "
#! ") "' "% "#

The product limit estimate of   isWÐ*Ñ
Ð"  ÑÐ"  ÑÐ"  ÑÐ"  ÑÐ"  ÑÐ"  ÑÐ"  ÑÐ"  ÑÐ"  Ñ œ Þ$&#$*%" " " " " " " " "
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The product limit estimate of  WÐ$ÑWÐ&Ñ
"WÐ*Ñ "Þ$&#$*%
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The Nelson-Aalen estimate of  is  LÐ$Ñ LÐ$Ñ œs " " "
#! ") "'  œ Þ"')!&' ,

so the N-A esitmate of  is   .WÐ$Ñ / œ Þ)%&$!'Þ"')!&'

The Nelson-Aalen estimate of  is  LÐ&Ñ LÐ&Ñ œs " " " " "
#! ") "' "% "#    œ Þ$##)"( ,

so the N-A esitmate of  is   .WÐ$Ñ / œ Þ(#%"!'Þ$##)"(

The Nelson-Aalen estimate of  isLÐ*Ñ

LÐ*Ñ œs " " " " " " " " "
#! ") "' "% "# "! ) ' %        œ Þ*'%%)% ,

so the N-A estimate of  is   .WÐ$Ñ / œ Þ$)"")!Þ*'%%)%

The Nelson-Aalen estimate of  WÐ$ÑWÐ&Ñ
"WÐ*Ñ "Þ$)"")!
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The absolute difference between the two estimates is  .0026  .


