Further, let the times of death of two related jndividua!s are T, T, and the |
frailties of these two individuals are Z,, Z,. According to Weinke (2001), we ¢z |
decompose them in this way:
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Zl = OZ,_- |- /-"dl
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A
ZQ = \nZﬂ -+ Ztl‘."

where Z, € I'(kq, \g) represents the common genetic information and environmen(
and Zy € [(ky, A1), Zaa € [(kg, A\g) represent the difference between the ip
dividuals in both their genetic information and environmental parameters. Hence
Z, = I'(ko + ki, M\y) and Zy = I'(ko + ko, Ag). Therefore

EZI=E2231.D2'1=7\17=01". DZlmx‘Tﬂa'f.
Evenmore ¥
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and con(Zy, Zs)

Therefore, forthe correlation coefficientbetween the two frailty variables we have

" cov(Zy,Zs) ko
vDZ,DZ, (ko + k) (ko + ka)

Consequently, as ko+k; = A\ = J5,i = 1,2 we have &g — —2— and
i
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ki =—f—1,j = 1,2,i # .
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Then the unconditional survival function for this model is
1-Fhp -72p
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S(xy, 29) = (1 + oy H(zy) + a5H(x9)) ?fﬁ(l oz )) i (1 + a5 H(xy)) 1

g
where p = f‘qund H(z) = [; po(uw)du is the cumulative hazard function.

It 1s assumed that the baseline hazard function follows the Gompertz law
olz)= ae’, but it is not difficult to extend the model with the hazard function
pio(x) = ae® ¢ The parameters of the model can be estimated by using the
maximum likelthood estimate (MLE) for a density function

¢

S(xy, 2q).
”.T]H"l‘: . ]J)

flay,23) =

Let us remark that ifZ, =0 7 = 1,2ve have the Shared Frailty Model.
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