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Use ballpoint or ink—jet pens and keep three digits after dot

Problem 1. (8 marks)
3 — 2
1. Assume that the force of mortality of life aged x is of the form p, = F +e*, = 2 0 and

04po = 0.50. Calculate the constant F.

9. Given So(t) = /1 — 155, for 0 < ¢ < 100, calculate the probability that a life age 36 will die

between ages 51 and 64.

3. Assume that the force of mortality of life aged z is given by :

_{0.05 50 < z < 60

T

1004 60<2 <70

Calculate 414g50. (Hint decompose 18ps0 = 10+8Ps50)

4. You are given the following data from a life table: (i) fg3 = 500} (i1) gg3 = 0.050 (iii) 1963 = 0.070
(iv) 2163 = 0.042, W Complete the following table:

z | £y | dg
63 | 500

64

65

66 —

Problem 2. (8 marks)
You are given the following select-and-ultimate table with a select period of 2 years:

z {fa) 41 lzyo T+2 |
70 22507 22200 21722 72
71 21500 21188 20696 T3
72 20443 20126 19624 74
73 19339 19019 18508 (g
74 18192 17871 17355 76

1. Define 2P(71) and find its value

2. Compute the probability that a life age 71 dies between ages 75 and 76, given that the life
was selected at age 70.

3. Assuming uniform distribution of deaths between integral ages, calculate 0.5P[70]4+0.7 ¢+

4. Assuming constant force of mortality between integral ages, calculate 0.5P ?

[70]4+0.7°¢"
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Problem 3. (8 marks)

1. Z is the present-value random variable for a whole life insurance of b payable at the moment of
death of (x). You are given:
(i) 6 = 0.04, (i) ftye = 0.02 for ¢ > 0.
(ii) The single benefit premium for this insurance is equal to Var(Z). Calculate the benefit b.

S

You are given: (1) (DA) o, = 5.8 (if) pao = 0.9 (iii) ¢ = 0.05. Find (DA)s 3.

3. You are given: (i) (JA)y = 6.4 (ii) (IA)s = 4.5 (iii) (IA),lo:l—lO] = 0.6 (iv) (IA)do.m = 2.5.
Calculate Az by decomposing the increasing insurance at (40) into an increasing 10 year term
insurance 1 an increasing insurance at (50), and 10 units of whole life insurance at (50).

4. You are developing a table of net single premiums for whole life insurance with unit face amount
and benefits payable at the end of the year of death. The assumed interest rate is i = 0.04. You
are given Ags = 0.3285, and the following life table: £g5 = 9852, lgg = 9742, fe7 = 9625 and
les = 9500. Calculate Aﬁls:m and then Ags.

Problem 4. (8 marks)

1. For a special fully discrete life insurance on (45), you are given:
(i) Mortality follows the Illustrative Life Table with ¢ = 6%
(ii) The death benefit is 1000 until age 65, and 500 thereafter.
Calculate the actuarial present value of this life insurance.

2. A deferred endowment insurance provides the following benefits:
(i) A payment of 1 at the moment of death if death occurs between time ¢ = 5 and time ¢ = 12.
(ii) A payment of 2 if the insured survives 12 years. No benefit is paid if death occurs before
time ¢t = 5.
(i)

and 0 = 10%.

_[005 0<t<8
Pztt =19 010 8<t

Calculate the expected present value of this endowment.

Problem 5. (8 marks)

1. Aicha aged 30 has a choice between two continuous life annuities:
1. A whole life annuity priced assuming a constant force of mortality £, = 0.05 and a constant
force of interest 6; = 0.03.
2. A two—year deferred whole life annuity priced assuming a constant force of mortality yz, = 0.04
and a constant force of interest d,. Both annuities pay benefits at the same annual rate. The
solution to the unique equation e~2(00%4+2) = 12,5z + 0.5, is: = = 0.029604.
Determine 8 such that the expected present values of the two annuities are equal.

2. (Ia) and (Ia) represent standard increasing annuities. A person aged 20 buys a special five-year
temporary life annuity-due, with payments of 1, 3, 5, 7 and 9. You are given: (i) doo.q = 3.41,
G‘QOZZ' = 304, (I&‘)2OZZ| = 805; (IG)ZO:Z] =17.17.

Calculate the actuarial present value of this annuity.
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x ia (»l bt . -7 Ir AT V. ‘7’1(",’. + ,)
S 7o teuPe P X wPetty (Do C foy 1100 o n.ntl,)',(l,) r

e N Que P truls full I/

. . : d,
PO vemains alive ab ape @+ n), and g, = =% =
-

P((x) dies between age z and 2 + 1)

. anel
. Crbman _ n‘].rnn _ Lak0) ‘I:HHH
SN ) )

; / ; = P((xz) dies hetween age z +m and z4+m +n)
r £ r

UDD (g: =7q), CFM (prpu=p),YVz €N, 0<r<land0<u+r<1

Under CFM assumption ji,, = 1 L

for all integer z and 0 < r < 1.

T

1-A . .
d 2 and n|Qz = nEza:c+n, Uy =

! —
4. =

gz + 0Pz Azy1, dp = Gy — 1, dz =1+ vpLiz,

n—1
Qr:n=) = am:m —1, and dz:m = ka kDz
k=0
- n—1
Al k+1
= Z Z U kPsr+k and A;ﬂ = AI—"|A$ = A:c—nE:cA:c-rn and a zm = Qr—nE:8::n
=0 k=0

Recursions:

Uzm =1+ Upely 777, Acm = UGz +Up A s+in=T)y Azm = Vg + VP, I-}-l—]

(1A)1m = Uz T UPg (A:z+1 a1t (]A)a:+l _I) (DA):E @ = UGy + pr(D"):+l -1
/["'/7 7= Z::q k’i’l ) i kPzQz+k) (DA)z_l k 0 (Tl k) v kit kPzQr+k

Arm = Alg 2+ nEx, AI—] = Az—|+ 0Bz, nEy = 0", Py; and (L l)r—, = (£ \)x—1+ n WE,

= 7 - )
Under UDD A, = 3/1:5 and Aly = %A}:m.

Under CRM ALy = —L—(1

Shps WE) and LB, = e~ ($Hin
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