
EXAM C QUESTIONS OF THE WEEK
S. Broverman, 2005

Week of December 26

The survival probability of the random variable ,  is estimated using product-limitX WÐ>Ñ

estimation. Suppose that you are given the estimates of  and  at two successiveWÐC Ñ WÐC Ñ5 5"

failure times as well as the Greenwood approximations for the variances of those estimates.
Show how to find the Greenwood approximation of the variance of the product-limit estimate of
the conditional survival probability    .TÐX  C l X  C Ñ5" 5

Solution can be found below.



Week of December 26 - Solution

We use the usual notation  for the number of deaths at the -th death point, and  for the= 3 <3 3

number at risk at the -th death point.  The product-limit estimates are3
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The product-limit estimate of the conditional survival probability   TÐX  C l X  C Ñ5" 5

is   , since we are measuring survival from time  (we "reset the survival clock" at that"  C=
< 5
5"

5"

point for those who are still at risk).

The Greenwood approximations of the variances of   and  areW ÐC Ñ W ÐC Ñ8 5 8 5"
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The Greenwood approximation of  the variance of the product-limit estimate of the conditional
survival probability    is   .TÐX  C l X  C Ñ Ð Ñ Ò Ó5" 5
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Since we are assuming that the product limit estimates of  and  are known,WÐC Ñ WÐC Ñ5 5"
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From the known Greenwood approximations of the variances of   and , we seeW ÐC Ñ W ÐC Ñ8 5 8 5"
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Therefore,     , which can be written asZ ÐÐW ÐC ÑÑ Z ÐÐW ÐC ÑÑs s
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We have already seen that    and    can be found from  and  ."  W ÐC Ñ W ÐC Ñ= =
< < 8 5 8 "
5" 5"

5" 5"

Since we are assuming that  and   are also known, we can find  toZ ÐÐW ÐC ÑÑ Z ÐÐW ÐC ÑÑ <s s8 5 8 5" 5"
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