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5.3.3 The actuarial estimate
As mentioned, the actuarial estimate of the survival function is useful when we do

not know the exact time of death or censoring, only that it happened during the

interval under study.

Table 5.2 Results of the logrank test.

Prison n Observed (O) Expected (E)

No 127 81 87.8

Yes 111 69 62.2

Example 5.4
Assume we observe 100 patients with the same illness. During the first year

after diagnosis 15 patients die, while 10 are censored. The second year after

diagnosis 20 patients die, while 5 are censored, and in the third year after

diagnosis 10 die, and 5 are censored. In this case censoring mainly occurs

because a patient joins the study late. If for example a patient joins the

study seven months before the study is finished and survives that period,

this patient will be considered censored in the first year because it is not a

complete observation.

The observations are summarized in Table 5.3. The expression at risk is

common in event history analysis, and describes those patients who are

neither dead nor censored; that is the number of patients still under obser-

vation at a given time.

So how do we estimate the probability of surviving, for example, three

years? Since 35 out of 100 patients are still under observation, your first

guess might be 35%. But this calculation is too simple because it does not

include the censored data.

Table 5.3 Actuarial estimate.

Year
At risk (number of 

patients) Dead Censored
Survival 

probability

1 100 15 10 0.842

2 75 20 5 0.610

3 50 10 5 0.482

4 35

0000 101058 GRMAT #1C41220.book  Page 179  Thursday, November 1, 2012  2:45 PM


