Mathematics of Life Insurance 2 - Sample
test - Solution

Part 1 (1 point)

P(5<T§10):P(T>5)—P(T>10)=5pm—10pm

5P80 + 5P85 — 5P80:85 — 10P80 — 10P85 + 10P80:85

= 5P80 1 5P85 — 5P80 - 5P85 — 10P80 — 10P85 + 10P80 * 10085

Part 2 (3 points)

The (generalized) equivalence principle is
and therefore,
PB _ (1 + 5) ’ M\(Ia)mm +a+y- ar:ﬁ\'

The components of the expense-loaded premium reserve are:
the net premium reserve

kv _ {mk(Ia)a:—Hem - P &x-‘rkﬁ:m,—k,’ k= O, Lo,m o — 1,
(Id);c+k‘:n+'m—k' + (k - m) . dw+k:m’7 k= m,...,m+mn— 1

the reserve for the acquisition expenses

LV = I(k=0)-a= P dy g, k=0,...,m—1,
* 0, k=m,....m+n—1

the reserve for the collection expenses

WVE=0

the reserve for the administration expenses

and the reserve for the annuity expenses

LVO = 8+ | (@) g oo — P° - Gy k=0,....,m—1,
x 6(Ia)w+k}m+5~(k_m)'aw+km, k:m".',m+n_1

Then we have

szB:sz+kaa+kaﬁ+ng+kV£, k:(),...,ernfl

Part 3 (1 point)

II(t) = 11"(2) + I1°(¢),

where
I(t) = (c(t) = V(1)) - Hae-
Therefore, II"(¢) = (1 — 0.5) - 0.1 = 0.05 and II(¢) = 0.05 + 0.03 = 0.08.



Part 4 (2 points)

oK+ 0.7 P (K +1) - 0Kt - P ok, K=0,1,...,n—1
- v”—P-ZZ;évk, K=nmn+1,...

EL=0= Agn +0.7-P-(IA) Ly — P+ iy
N3
A(EZTL

g — 0.7 (IA) Ly

P =

Part 5 (2 points)
Decrements: J =1...death; J = 2...disablement; m = 2
m (o) (o)
NSP =3 > cinrr 0" ipe Giopr = D mi 0" ke
j=1 k=0 k=0

In our case, we set

5-106, k=0,...,39,
® C =
LT, k> 40,

{350,000@““1, k=0,..., 44,
® C2k+1 =

0, k> 45,

—240,000 - Ggqq5 — 10%. (18)yya5, k=45,
® T =
0, otherwise.

Part 6 (1 point)
1. Compute p} , =1 —gj, for all j.
2. Derive

m
pe = [[ ). and ¢ = 1= p,.
j=1

3. Apply the formula
In pf; .
45,0 = 4z * In Da .

This is valid under the assumption of linearity or under the assumption of constant
force of mortality. e



