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M EES

o A survival model is set of forces-of-mortality

{my |y > xo}

used to determine the survival probabilities of a specified
group of persons.

@ For any person (x), x > xp, belonging to this specified group,
My, y = x, is his assumed force-of-mortality at age y

@ Example of a survival model: Makeham survival model:

“@:A+&% for all y > xq

@ Examples of a specitied group:

o All male smokers of age x = xp who underwrite this vear a life
insurance contract with insurer A.
o All female persons of age x = xg who underwrite this year a

lifelong pension contract with insurer B.
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Life tables

° Conlsider the following survival model:

{ny |y = xo}

@ Survival probabilities for (x) whose survival probabilities
follow from this model:

t
tP.yp, — &XP (_f Hx+u+s dS) . x>xpand u>=0
0

o Life table constructed from this survival model:

e Iy, = arbitrary positive number, called the radix.
e For t = 0, define [x,+¢ by

"x0+t = "xg X 1Py




Life tables

@ Consider (x), x > xp, who follows the survival model
{1ty | y = x¢}. with corresponding life table {/, | y > xg}.
o Survival probabilities fdr (x)-

o ’XE* forany t > 0 (3.1)

@ Notation:
not.

de " f = by (3.4)

@ One-year mortality rates:

@ Deferred mortality rates:
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Life tables

@ Interpretation of /ey

o Let Lyy; be the number of survivors at age x 4 t from a
closed group of I persons of age x, with survival probabilities
following from the survival model {u, |y = x¢}.

@ [he expected number |o1C SUTVIVOrs:

VE[Leie] = hore |

@ Interpretation of d,:

o Let Dy be the number of deaths in the year of age x to x + 1
from the same closed group of [, persons of age x.
e The expected number of deaths:
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Life tables

@ Relations:

=N

fo — erjf_H , qx — f_: and r|qu — fX+r7)rx—1‘+:.r

x

x

@ Stochastic interpretation:

e p - and g - functions ar1e probabilities.
e [ - and d - functions are expected numbers of survivors and
dyers from a closed group of I, persons.

@ Deterministic interpretation:

e p - and g - functions are fractions.
e [ - and d - functions are observed numbers of survivors and
dyers from a closed group of /. persons.




