Mathematics of Life Insurance 2

Sample Test - Solution

Part 1 (3 points)

o
N
Il
<
_l’_
S
|

Wl

0o . 1 0o .
’Utpﬂdt""g v 'tpx:ydt
0 0

o0 : 2 (o) " 1 o "
U tPx dt + ~ U - Dy dt — = U - tPxiy dt
0 3 0 3 0

/ 'Ut'tpa:dt'f'*/ 'Ut'tpydt_i/ vt'tpx'tpydt
0 3 0 3 0

Part 2 (3 points)
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The (generalized) equivalence principle is
PB azﬁy = (IA)alc:ﬁy+a+6'PB ' dm:ﬁy+7'am:m7
and therefore,

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

PP =

kV _ (IA)Tikm+kArikm_Par+km7 k:O,...,m—l,

the reserve for the acquisition expenses

kva: I(k?:O)'Oé—PO('dx_i_k,:m’, k:O,...,m—l,
* 0, k=m,....n—1

the reserve for the collection expenses

WP =0

the reserve for the administration expenses

LV = ’Y'dm+k:ﬂ_k —P7~dm+k:ﬁm_k, k=0,....,m—1,
x .
Y Oyt kin—R] k=m,...,n—1

Then we have

kaB:ka+kaa+kaﬁ+ka’y7 k:O77n_1

Part 3 (3 points)
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Part 4 (2 points)
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01202:...20
Iy = P =, aq, M=...=1,=0, Iy =Iys=...=—1

Part 5 (2 points)
Decrements: J =1...death; J = 2...disablement; m = 2
m o0 o
NSP = Z Z i1 " kD gk — Z T - 0" - .
J=1k=0 k=0

In our case, we set

5-10%, k=0,...,39,
$ LT k> 40

350,000 - Gypps1, k=0,... 44,
® =
SR 0, k> 45,

—240,000 - dgig5 — 10* - (Id) 145, k =45,
® M —
§ 0, otherwise.

Part 6 (2 point)

II(t) = 11"(2) + I1°(¢),

where
I(t) = (c(t) = V(1)) - Hae-
Therefore, I1"(¢) = (1 — 0.5) - 0.1 = 0.05 and II(¢) = 0.05 + 0.03 = 0.08.



