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Egitim ve Danismanlik

Life Insurance Mathematics
Types of Insurance

Q&A
Whole Life
Discrete Z = pfxtl
E[Z] =A, = Zzgo vkt kPx Qx+k
Continuous Z =e 6Tx

00
E[Z] = A, = j e % tDxl+edl
0

Var[Z] = 2Ax - (Ax)z

Term Insurance:

Ky+1
. (v K. <n
Discrete Z = {O K,>n
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Pure Endowment:

Discrete/Continuous
0 K,<n
Z= {v” K,=>n
E(Z] = Ax;:ﬂ = nEx = V" Dy
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Q1.

For a whole life insurance on (40), you are given
i. Death benefit $100,000 is paid at the moment of death.
ii.
_{0.04, 0<t<?20 5 _{0.05, 0<t<?20
Hao+¢ = 10,01, 20 < t 40+t = 10,03, 20<t

Find the net single premium.

Solution:

Ay = I‘T}w;z_m + 2040 * Aso

00

20
AAI-O — j 6_0'05t6_0'04t0.04‘dt + e—0.05-20 . e—0.04-20j e"O'O3te"°'°1tO.Oldt
0 0

-0.09¢720
0.01
-20-(0.09) . "~ _ 412
—0.09| "¢ 004 1%

A40 = 004‘ -

Net single premium: 100,000 x 0.4123 = $41,230
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Q2. Oliim aninda K teminat1 veren bir tam hayat sigortasinin bugiinkii degeri Z
rassal degiskeni ile gosterilmektedir. Mortality and continuous rate are given as
0.04 and 0.06 respectively. ve bu sigortanin net tek priminin Var(Z) degerine
esit oldugu bilinmektedir. Find the value of K .

Solution:

E(Z) =Var(Z) =E(Z*) - [E@D)]?

I I T
st )
u+aé U+ 26 u+aé

004 004 ( 0.04 )2
0.04+0.06 ~ 0.04+0.12 0.04 + 0.06
K =444
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S3. Let X by the PV of a $1, paid at the moment of death, n-year endowment and
let Y be PV of a $1, paid at the moment of death, n-year term insurance.

i. Var(X) = 0.0078
ii. v* =0.3

iii. .p,=08

iv.  E(Y)=0.02

Var(Y) =?
Solution:
E[X] = A7 = /ij—l + LE, (1)
_ _ 2
Var(x) = A,z — (A) =00078 (@)
E[Y] = A~ =0.02 (3)

x|

By using (1) and (3), equation (2) is:

_ 2
Var(xX) = Az — (Ahy + nEx) = 0.0078

x| n|

_ 2
Var(x) = Az — (ALy + V" px) = 0.0078

x| x|

24 ——(0.024+0.3:0.8)2 =0.0078

x|

2A_— = 0.0754.

x|

. . . 2 71
Recursive relation gives A, 7.

25 _ 251 2n
Ax:nl - Ax:n| TV nPx

_ 271
0.0754 = Ax:n_| + 0.320.8

2 11 _
A, = 0.0034

_ 2
Then  Var(Y) = AL —(ALy) = 0.0034 - 0.02% = 0.003.

n| x|
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