Multiple Lives

Markov chain model
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e Ifthe two lives are independent: u@} ¢+t = U331, U3 tyre = Urst
e Notation:

Actuarial notation Markov chain notation
tPxy tpfc’ﬁ
tpxy or tpxy tPxy
tqxy p%: the probablllty 0 @1;1)\)1 from state 0 to
€r state.

e Formula: (xy) is a status that fails when eithe S 63_@5 O" v

\N 'ﬁ pxy uCIx,Sp QG‘tp — t+uPxy
1 = MWxy uPx+t:y+t
P ( e\, \e P ac- etpg:g =e fot ﬂ2.1-s:y+sd5

Independent lives
1. With the assumption of independence, (py, = (Px Py,but Gy, # 14y ¢q,, this generalises to any
number of lives.

— t9xy = (1 th)(l_ tqy)

t9xy = 1- (1 th)(l to) = tqx T+ tdy — t9x t9y
2. Under independence, define p,,, as the force of leaving state 0.
:uxy Uy + .uy
If mortality is uniformly distributed, u, = ﬁ
a

If mortality has a beta distribution, u, = —
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