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Basic Questions

1. An insurance company uses a Lee-Carter model and fits the following
parameters:

c = −0.15 σk = 0.7 K2017 = −5.40 α58 = −3.61 β58 = 0.24

It estimates that its reserves are adequate in a given year provided q(58, t) <
0.0022. Calculate the probability that its reserves are still adequate in 10
years’ time. Use UDD to calculate the relation between qx and mx.

2. An insurance company uses a Cairns-Blake-Dowd model with the following
parameters:

K
(1)
2017 = −3.05 K

(2)
2017 = 0.29 c(1) = −0.15 c(2) = −0.02

σk1
= 0.6 σk2

= 0.08 ρ = 0.2 x = 44

(a) Use this scale to calculate the median value of q(33, 2029).

(b) The insurance company sets its premium based on mortality that is
5% higher than this median. What is the probability that the mortality
q(33, 2029) exceeds this loading? (That is, what is the probability that
q(33, 2029) is more than 5% higher than the median mortality?)

Standard Questions

3. An insurance company uses a Lee-Carter model and fits the following
parameters:

c = −0.2 σk = 0.9 K2017 = −5.73
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And the following values of αx and βx:

x αx βx
53 −4.578357 0.20040254
54 −4.354993 0.17848042
55 −4.963561 0.14949735
56 −5.472294 0.13804676
57 −5.645666 0.11540977
58 −6.967126 0.09578503

Using the approximation m(x, t) ≈ q(x, t), calculate the probability that
a life aged 54 survives for two years under this model.

4. An insurance company uses a Cairns-Blake-Dowd model with the following
parameters:

K
(1)
2017 = −4.16 K

(2)
2017 = 0.18 c(1) = −0.1 c(2) = 0.01

σk1 = 0.4 σk2 = 0.05 ρ = −0.4 x = 48

The company bases its long-term reserves on the median values of q(42, 2031)
and q(63, 2031). The company expects to have life insurance policies on
lives aged 42, and annuities for lives aged 63 in 2031. The payments at
the end of 2031 are $200,000 for each life aged 42 that dies during the
year, and $30,000 for each life aged 63 that survives the year. The com-
pany expects to have 2,000 life insurance policies for lives aged 42 and
8,000 annuities for lives aged 63. It sets the reserves for the year for each
type of contract (that is, it sets reserves separately for life insurance and
annuities) at 105% of the median payments under the CBD model. What
is the probability that expected payments under the CBD model exceed
this reserve for both lines of insurance? (That is, expected payments for
life insurance exceed the life insurance reserve, and expected payments for
annuities exceed the annuity reserve.)
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