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STT 455, HOMEWORK 1, FALL 2014

1. (35 points) Suppose that the future lifetime of a newborn follows the survival function

105 — ¢\ /3
So(t):< 105 > , for 0 <t <105.

a) [15 points| Explain why this is a valid survival function.

(c
(d

(a)

(b) [10 points] Calculate E(Ty) = é
) [5 points] Calculate ;yq5, and interpret this value.
)

[5 points| Calculate the probability that (40) will die between ages 65 and 75.
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2. (25 points) Suppose that T follows a constant force with density
fo(t) = —=e 10 for t > 0.

(a) [8 points| Explain why T}, for any age = > 0, follows a constant force with similar density
as

fot) = —=e10 for ¢ > 0.

(b) [5 points| Calculate E(T,) = é,.
(c) [7 points] Calculate e,.
(d) [5 points] Explain briefly why (b) is different from (c).



STT 455, HOMEWORK 1, FALL 2014

3. (40 points) You are given the force of mortality:
p, = a+e™
where a and b are positive constants. In addition, you are given the following values:
po = 0.30068 p1 = 0.26920 po = 0.23822

(a) [15 points|] Show that the following expression is true:

__ ,—at _ﬁ bt
D =€ “exp 7 (e 1)

(b) [20 points| Calculate the constants a and b. HINT: Calculate the expression:

log(pa) — log(p1)
log(p1) — log(po)

See also DHW, Exercise 2.11.

(c) [5 points|] Calculate 5.



