Anotherapproachis to include arandom variable thatrepresents the differen,
between the individuals in the model. This variable Zis called frailty. By using differey
distributions forZ different models can be obtained. Let us suppose that the hazgrq
function ofan individual can be presented as follows:

plz, Z) = Zpo(x),

whereu, (x) is the underlying hazard. Letus note witn S(x|Z) the survival functiop
ofthe individual with frailtyZ. Therefore we have

— [ne2)yds  —Z [ po(s)ds
a

S(LF I Z) =9 D = g == G*Zf{cg(r),

where j
Hy(x) = | pols)ds
0

is the cumulative hazard function. So, the observed hazard function in the population
IS
S(z) = ES(z | Z) = Ee ?H(® = L(Hy(z)),

where L(H (x)) is the Laplasian transformation. For the probability density function
ofthe lifespan we have

f(z) = —po(z) L' (Ho(z)).

By definition we have
e oy D F) :
wlz, Z2) = Sz | Z) — Zpo(zx),
therefore
flz | Z) = Zpo(z)S(x | 2),
where

f(z) = po(2) [ ZS(z | Z)f.(2)d-.
0
For the mortality in the population we have

po(z) g’zsu | Z2)f.(2)d=

S(x)
As flz. X > z) = fz(2)S(z | Z), wcl

px) =

e "Ry o e .I:;i?)fz(:)'
So for the observed hazard function in the population we have

#(J') i ;IO(J‘)/':f(T,' | T Z)dz.
0
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