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Curtate Future Lifetime @
Recall

K, = number of whole years of future life for (x)

K=0 K=1 K=2

T r+1 xx+2 x+3

Pr[Kﬂc = k] = kPz " dz+k = k|9

00 00
E[Kx] = Z k- kpz - Qoik = Z k'k|Qm
k=0 k=0
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Curtate Expectation of Life

o0 o0
E[Kx] - Z k- k|dz = Z k(kpa: - k:—|—1p:r)
k=0 k=0
E[K;]| = 1(ps — 20z) + 2(202 — 3Dz) + 3(3Dz — 4pz) + -+

= Pg + 2Pz + 3Pz + 4Pz + ...
0

:kam
k=1

o0 - curtate expectation of life for ()
E[K;] =e; = Z kD - for integral x, expected number of
k=1 future birthdays for (x)
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Curtate Expectation of Life cont. .

€x = Py + 2Pz + 3Pz + -

:la;+1 lav2 | lets |
[ [, [,

log+1 +lzqo +lpy3 +---
ly

average number of future birthdays

Life Table Characteristics A.4.1 Future Lifetime Moments - Discrete Case 4 /10



&

Life Table Example

T For [y = 81, what is total # of FB?
0 81
1 64
2 49 64+49+36+---+1 =204
3 36
4 25 _ :
= i For [y = 81, what is average # of FB?
L 204
7 4 ﬁ = €
8 1
9 0
9+44+1 14
€y = —————— = —
16 16
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Variance of Curtate Future Lifetime @

0. 8)
E[KZ] = Z k?(kPx — k41Pz)
k=0

I
—

(p:c - 2px) + 4(2]733 — 3pa:) + 9(3]733 — 4pa:)
+ 16(4px - 517:1;) + -

:px+32px+53px+74px+"'

00
Z (Qk _ l)kpx
k=1

Var[K,] = E[KZ] — (e)?

T
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Curtate Future Lifetime Recursion

lw—l—l + lm—I—Q + lm+3 + - ) lac—l—l

v l:c Z:B—H

lz+1 _ lov1 +lpyo +lpp3+ -

la: l:r:+1
er = Pzl + exi1]
€x = Py + 2pm(1 + €x+2)

€x = Py + 2Pz + 3px(1 + €m+3)
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Exercise 1 <

For a life aged 50, the curtate-expectation of life e5) = 20. For that
same life, you are also given that psg9 = 0.97.

Determine e5;.
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Exercise 1

For a life aged 50, the curtate-expectation of life e5) = 20. For that
same life, you are also given that psg = 0.97.

Determine e5;.

eso = pso (1 + es1)
20 = 0.97(1 + 651)

€51 — 19.619
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Exercise 2 ~

You are given:

la
81
64
49
36
25
16
9
4
1
0

Calculate
Var [K 6] .

0 O ULk W N OR

©
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Exercise 2

You are given:

E[K¢] = ps + 206 + 36

&

r
4 1,0

1 64 5

2 49 — 9

3 36 9

4 925 E[KG] = (2'1 - 1)p6+(2'2_ 1)2]76 + (2'3_ 1)3]96

S =5 +3(3) +5(5)

6 9

7

7T 4 — 9

8 1

9 0 Var[Kg] = £ — (2)? =|0.469
Calculate
Var[Kg].

Life Table Characteristics

Exercise 2 - Alternate Solution

You are given:

A.4.1 Future Lifetime Moments - Discrete Case

z 1, Kg Probability

0 81 0 9-4 _ 5

1 64 431 2

9 49 1 5 =9

3 36 9 1=0_1_1_(5,.3

4 925 9 9 (9 9)

5 16 5 3 1

6 9 E[Ks] = 0(3) + 1(5) + 2(5)

; ‘11 E[KZ] = 0%(3) + 1%(3) + 22(

2

9 0 Var[Ke] = £ — (3)" =0.469
Celienlisive 0 TI-30XS MultiVi
Var[K6]. I use - ultiView
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