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1. Define sx:n = ax:n
nEx

. Explain the meaning of actuarial accumulation of
sx:n after demonstration of the following formulas Thus show

sx:n = (1 + i)n
1

l[x]+n

n∑
k=1

l[x]+k(1 + i)n−k

=
n∑

k=1

1

n−kE[x]+k

.

Similarly analyse s̈x:n = äx:n
nEx

sx:n = (1 + i)n
1

l[x]+n

n−1∑
k=0

l[x]+k(1 + i)n−k

=
n−1∑
k=0

1

n−kE[x]+k

.

2. Show the restrospective formula for the whole life assurance:

kVx
retro = Pxs̈x:k −

A1
k:x

kEx

.

Solution: Starting from the prospective formula we have

kVx = Ax+k − Pxäx+k

= Ax+k − Pxäx+k − Pxs̈x:n + Pxs̈x:n. (0.1)

We will need (showed it!)

äx = k|äx + äx+k , s̈x:n =
äk:x

kEx

, k|äx = kExäx+k.
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Now the RHS of (0.1) is equal to

Ax+k + Pxs̈x:n − Px(äx+k +
äk:x

kEx

)

= Ax+k + Pxs̈x:n − Px

kEx

(kExäx+k + äk:x)

= Ax+k + Pxs̈x:n − Px

kEx

(k|äx + äk:x)

= Pxs̈x:n + Ax+k −
Px

kEx

äx

= Pxs̈x:n + Ax+k −
Ax

kEx

= Pxs̈x:n −
A1

k:x

kEx

,

where in the last equation we used

Ax = A1

x:k
+ kExAx+k.

3. Show the restrospective formula for the term life insurance:

kV1
x:n

retro = P1
x:n

s̈x:k −
A1

k:x

kEx

,

for 0 ≤ k ≤ n. Hint. Use the idea of Exercise 2. Show first the identity:

A1
n:x

= A1

x:k
+ xEkA1

x+k:n−k
.

4. Show the retrospective formula for continuous reserve:

tV̄ (Ā1
x:n

) = P̄ (Ā1
x:n

)s̄t:x −
Ā1

t:x

tEx

,

where s̄x:t = āx:t
tEx

and where 0 ≤ t ≤ n.


