ACT348F - TERM TEST 1- OCTOBER 17, 2001

Print your name and student number clearly on each page

Do all work on this question paper, with work for question 1 on this page (use both sides if
necessary), work for question 2 on the next page, etc. All calculations should be done to at least 6
digit accuracy. Answersare expected to have at least 4 digit accuracy.

THISISA CLOSED BOOK TEST - NO BOOKSOR NOTESARE ALLOWED.

A calculator may be used

1. (a) Express;V (A 2:7) in each of the following forms:
(i) prospective, (ii) retrospective, (iii) premium difference, (iv) paid-up insurance
(v) annuity-only, (vi) insurance only, (vii) premium only

(b) Formulate the prospective and retrospective form of the reserve ffo:m .

Starting with one of these formulations, show that if ¢ < &,
kPxﬁ|_P}Uﬂ

k —
then th:m =P,



2.(8) With ¢ = .1 and assuming DeMoivre's Law with w = 100 (;p, = 100t

find 20V(A50) .

(b) With 6 =.1 (forceof interest) and assuming x(y) = .02 for al y (constant force of
mortality at all ages), find 4,V (Aso) .




3.(8) Using the attached table (at i = .06) and assuming UDD, find 5V (45) .

(b) Assuming UDD, derive the relationship

VIm(A) = V(A + B(m) - P™(A,) -V,

BONUS: Itcanbeshownthat L@, = ["v' - p, - (uly) — uly +1))dt .

Using this, prove that if p(z) isanincreasing function of z (force of mortality increases
with age) then % /V(A,) > 0 (fully continuous whole life reserve increases with t).



ACT348F - TERM TEST 1 SOLUTIONS OCTOBER 17, 2001

1. (8) (i) prospective: A, 5= — P(Aum)  Toprmy »

(ii) retrospective: P(A 5) -5 .3 —
(iii) premium difference: [ P(A,,,5) — P(Azw)] Ty »
(iv) paid-upinsurance: [1 —

(v) annuity only: 1 — h:” (V|) insurance only: 17:

Dz-l @I

z+tin—t]/ "

(vii) premium only:

( z+t7t)

A 'T_”Px'ﬁ'dz =i t<k
(b) Prospective: FV,. :{ s R

T+tn—i| t>k
P > A L
. k . k I2ﬁ| ' Sx;ﬂ - m t <
Retrospective: ;' V,.q = 1 A
kpxm ’ SI;E| CVE ibek Uttbz k< t( < TL)

From the retrospective with ¢ < k,
sz‘:ﬁ‘ A%ﬂ/azﬂ sz;ﬁ|*P1__

kv =, P Dr Aglc:ﬂ _ _ z:T|
t Van| = klem| Sl — . — P l‘ T Vp i P l|
x:t x:t
Y7/ A _ Z7 —A 1 —
2.(8) 20V (Ax) = T Under DeMoivresLaw A, = -1~ - a—; .
F. 1 1 1100 _
Amo = 100 70 " OTo0—70| — 30 ~ 430 = 30 5 = -3297.
— .50
Asg = 1007507 T1o0=50, = % Tgp = 55 - 54— = -2081.
Y7/ A Azg—A . 7—. _
20V (As) = o0 = 329208 — 1536 .
(b) 2V (As) = = Af:f . Under constant force of mortality p and constant force of
interest 6, A, = [[Te ™ - ypp - p(z+t)dt = [[Te e pdt = 5+u .

Then, 1717() = 2150 = F

I d 20V(A50) =0.

3.(8) 20V (Aso) = A7g — P(Asg) - ligo = £ - 20Vso = 75555 - [1 — 2—52]
= .3646 .



(b) VO(A,) = Agyy — P(A,)EL)
= Aups = P(AJizsn + P ()i = PU(A )T
a1 m)( A P(Ag) .. ..(m
=V (A,) + P (A,) [k tinsy — dll})
3 m)/( A ZI Uy) - ..(m
=,V(A;) + p! )(AI)[ZZ//ziT)) Qg+t — a;_&]
- = \radm . (m
=V (A,) + PO (A,) [ By — d7)]
_ — My am)
=V (A,) + P (A, )[ =]
tV(ZI) + P(m) (ZI)[(a(m)dzfﬂ(m))'d1+t;dz'(O‘(m)dzﬂfﬁ(m))]
=V (4,) + P (A,)B(m)[1 — 5] =V (A) + P (A,) B(m),Va
BONUS:  £/V(4,) = F(1— %)= — & - G,y >0,8nce fa,y, <0.



