MAS224, Actuarial Mathematics: Solutions to Problem Sheet 6.
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The cost of assurance is £8,819.08.
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S — _j’//b) EITHER: Annual payments of £P in advance for life — have a whole-life annuity-due. Its
expected present value in pounds is P @gg). Equating this to the cost of the life assurance, obtain
an equation for P:
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8,819.08 8 819.08
Nas 24188755 — 41184 (2dp).

A {  ~—>  £411.84 10 be paid annually in advance for life.
OR: Use the formula P = ﬁwlﬂ — d obtained in lectures. Need to multiply 50,000.
28

P =

M for calen e i, E‘Ov{l

1 1 4
= 50.000 | =2 == - s — — | = 411.84.
P = 50,000 (a[%] ) 50,000 24T887.55 ~ 104 1.84
11295.726

Q \ > 2*. Have a whole-life immediate annuity of £P per year. Its cost in pounds is Pajgp). By equating this
to 50,000, obtain the annual payment P = 50, 000/agq
M. {w, [60]
EITHER ajgo) = _IZI%IE Nigoj+1 = 32968.419, Digq) = 2815.3028.
“ 2] Note that we use Nigo)+1 and not Nigq).

OR: a0 = ) — 1 = e — 1, Nigo) = 35783.721, Djgg) = 2815.3028
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A\ John Doe will receive £4,269.70 annually.
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(b) E(Z) = > 2y=02jP(Z = z;). We can ignore zero value of Z as it gives no contribution to the
expected value. It follows from part (a) that
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(\ By making use of the we use the relation g = og + v* obtained in lectures,
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Changing the variable of summation from kto k' = k + 1,
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Since iy = 0, we have Z il g bin-prtiz) = Z vmtigi (m+kP=z). Therefore the first and third
k=1
sums cancel each other, and
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(b) Linear interpolation: s(z + & +t) =~ (1 — t)s(z + k) + tsga: + k + 1). Taking the derivative
with respect to ¢, we obtain s'(z + k +t) =~ s(z +k + 1) — k). Therefo
M\ pect to ¢, n[—(:t: )~ s(z +1) — s(z + ‘1 erefore
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M| S5 | iSince s’%l‘—;cz = Py and % = p4+1P2» We conclude that
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If § is the force of mortality then v = e~ and
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It was shown in lectures that A, = E(Z2) = Y320 v*™ (xpu — k41pz). Therefore A, ~ LA,



