
Solutions to Extra Exercise 5

1. We are given:

1px = 0.94

2px = 0.87

äx = 7.52

So 1px+1 = 0.87/0.94 = 0.9255. We can calculate the survival probability for the first two years
for the selected individual.

1qx = 0.06⇒ 1q[x] = 0.048 ⇒ 1p[x] = 0.952

1qx+1 = 0.0745⇒ 1q[x]+1 = 0.06705 ⇒ 1p[x]+1 = 0.93295

Now, we want to calculate ä[x]. We have

äx = 1 + e−0.041px + e−0.082px +

∞∑
t=3

e−0.04ttpx

= 1 + e−0.04 × 0.94 + e−0.08 × 0.87 + 2px

∞∑
t=3

e−0.04tt−2px+2

= 7.52

So
∞∑
t=3

e−0.04tt−2px+2 = 5.533

Now we can get ä[x].

ä[x] = 1 + e−0.041p[x] + e−0.082p[x] +

∞∑
t=3

e−0.04ttp[x]

= 1 + e−0.041p[x] + e−0.08
(
1p[x] × 1p[x]+1

)
+
∞∑
t=3

e−0.04t
(
1p[x] × 1p[x]+1

)
× t−2px+2

= 7.649

2. Now the force of mortality changes.

1p[x] = e−
∫ 1
0
µ[x]+sds

= e−
∫ 1
0
0.8×µx+sds

= (1px)
0.8

= 0.9517

1p[x]+1 = e−
∫ 2
1
µ[x]+sds

= (1px+1)
0.9

= 0.9327
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Similar to above, we get

ä[x] = 1 + e−0.041p[x] + e−0.082p[x] +

∞∑
t=3

e−0.04ttp[x]

= 1 + e−0.041p[x] + e−0.08
(
1p[x] × 1p[x]+1

)
+

∞∑
t=3

e−0.04t
(
1p[x] × 1p[x]+1

)
× t−2px+2

= 7.645
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