The joint life status

e Status that survives so long as all members are alive, and therefore fails
upon the first death.

e Notation: (zy) for two lives (z) and (y)
e For two lives: Ty, = min (T,,T,)

Py - the probability that both lives (z) and (y) survive after ¢ years.
In the case where T, and T}, are independent:

tPry = tPx X Py
tdzy = tqx + tdy — tqx tqy

The last survivor status

e Status that survives so long as there is at least one member alive, and
therefore fails upon the last death.

e Notation: (Ty)

e For two lives: Ty = max (T, Ty)

tPzy = tPzx + tPy — tPxy

Interpretation of Survival function

St (1) ot tDzy
==

Sty () = tpe tPy + P (1 — tpy) + 0y (1 — 1D2)
® P, +py means that both x and y alive after ¢ years
e p, (1— p,) means that x is alive and y is dead after ¢ years

e :py (1 — ¢p;) means that y is alive and x is dead after ¢ years

Interpretations of probabilities

Py is the probability that both lives (z) and (y) will be alive after ¢ years.

Pz is the probability that at least one of lives (z) and (y) will be alive after
t years.

In contrast:

tGzy is the probability that at least one of lives (z) and (y) will be dead
within ¢ years.

+qzy 1s the probability that both lives (z) and (y) will be dead within ¢ years.



Force of mortality for joint life status
In the case of independence

mey (t) = tPx tPy (,Ufm_;,_t + My-&-t)

:U‘ert:ert = p“a:«kt + /J’ert
Force of mortality for life survivor status
Then the pdf of T, :
fTﬁ(t) = tPzy X HgTeyTe

Life Tables
tPxy = tPx tPy

Loy = Ll
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Curtate Joint Life

Fr,, (k+1) = Fr,, (k)
(1 - k+1pa:y) - (1 - kpmy)
kPzy — k+1Pzy

kPzy — kPzy Px+ky+k
- kPzy (1 - pm+k:y+k)

kPzy Gz+k:iy+k
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Curtate Last Survivor lifetime

PlKzy = k] =Plk<Tey<k+1]
= Fr (k+1)—Fr_(k)
= Fr,(k+1)+Fr, (k+1)—Fr,, (k+1)
— (Fr, (k) + Fr, (k) - Fr,, (k))
= P[K,=k|+ PK, =k] - P[Ky, =k
= klGzt K%y — k|Gy



