EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2005

Week of December 26

The survival probability of the random variable T', S(t) is estimated using product-limit
estimation. Suppose that you are given the estimates of S (y;,) and S (yy+1) at two successive
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 P(T > yi1| T > yi) -

Solution can be found below.



Week of December 26 - Solution

We use the usual notation s; for the number of deaths at the i-th death point, and r; for the

number at risk at the i-th death point. The product-limit estimates are
Suly) = (1= 2)(1 = 2)-(1 - %)
and S, (yr1) = (1 — ;—]1)(1 — ;_5)(1 _ i_f)(l _ seet)

Tk+1

The product-limit estimate of the conditional survival probability P(T > yi1| T > yi)
is1-— s‘“ , Since we are measuring survival from time y;. (we "reset the survival clock” at that

point for those who are still at risk).

The Greenwood approximations of the variances of S, (yx) and S, (yx+1) are
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The Greenwood approximation of the variance of the product-limit estimate of the conditional

survival probability P(T > gyt T > y) is (1= 22)[2hty]
This can be written as (1 — %)2[%] '

Since we are assuming that the product limit estimates of S(y;) and S(yx41) are known,

n(yk 1) S n(yk 1) — Sk+1
wehave =go s =1— 2= ,and 1 — =p05% = 2.

Therefore, the onlyfactor stlll needed to calculate (1 — fj’;—ﬂ)?[%] isthe value of 74 .
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Fromt the known Greenwood approximations of the variances of S,,(y) and S,,(yx+1), we see
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We have already seen that 1 — ;’2“ and 7 can befound from S, (yx) and Sy, (y-1) -

Since we are assuming that V ((.S,, (y1.)) and V((Sn(ka)) are also known, we can find r;; to
complete the calculation of (1 — tL)2[_Ske/rie ]
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