
Clayton–Weibull model

Clayton copula

The joint survival function is

SJ0(tJ0) =

1 +
∑
j∈J0

[
Sj(tj)

−θ − 1
]−1/θ , tJ0 = (1, 2, 3), (1)

with θ > 0 and one can easily show that the derivatives are of the form

∂i

∂t(1) · · · ∂t(i)
SJ0(tJ0) = (−1)i

i∏
h=1

[
(1 + (h− 1)θ)fh(th) (Sh(th))

−θ−1
]
(SJ0(tJ0))

1+iθ
.

Therefore the conditional survival distributions are

S(k)|(1),...,(k−1)
(
t(k)|t(1), . . . , t(k−1)

)
=
(−1)k−1

∏k−1
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[
(1 + (h− 1)θ)fh(th) (Sh(th))

−θ−1
]
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×
(
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(
t(1), . . . , t(k), 0, . . . , 0

))1+(k−1)θ(
SJ0

(
t(1), . . . , t(k−1), 0, . . . , 0

))1+(k−1)θ

=

(
1 +

Sk(tk)
−θ − 1

1 +
∑k−1
j=1 (Sj(tj)

−θ − 1)

)1−k− 1
θ

k = 2, 3. (2)

The times can be simulated as

Tk|T1, . . . , Tk−1 = S−1k


1 +

[
U
θ/(θ(1−k)−1)
k − 1

]1 + k−1∑
j=1

(
Sj(tj)

−θ − 1
)

− 1
θ

 , (3)

with Uk ∼ U(0, 1).

Weibull marginals

In case of Weibull marginal survival functions we have

Sk(tk) = exp(−λktρkk ) and S−1k (uk) = (− log(uk)/λk)
1/ρk .

Therefore equation (3) is in this case

Tk|T1, . . . , Tk−1 =

 1

θλk
log

1 +
[
U
−θ/((k−1)θ+1)
k − 1

]1 + k−1∑
j=1

(
exp(θλjt

ρj
j )− 1

)
1/ρk

,

which is

T2|T1 =

(
1

θλ2
log
{
1 +

[
U
−θ/(θ+1)
2 − 1

]
exp(θλ1t

ρ1
1 )
})1/ρ2

for k = 2 and

T3|T1, T2 =

(
1

θλ3
log
{
1 +

[
U
−θ/(2θ+1)
3 − 1

]
[exp(θλ1t

ρ1
1 ) + exp(θλ2t

ρ2
2 )− 1]

})1/ρ3

for k = 3.
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