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Distribution Density S(t) E(T) Median
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λ

log(2)1/α

λ

Gumbel G(µ, σ) f(y|µ, σ) = 1
σ exp

{(y−µ
σ

)
− e(

y−µ
σ )
}

e−e
( t−µσ )

σΓ′(1) + µ σ log(log(2)) + µ

Log-normal f(t|µ, σ2) = 1
σ
√

2π
exp−

{
(log(t)−µ)2

2σ2

}
1
t for t ≥ 0 eµ+ 1

2
σ2

eµ

Log of standard exponential is Gumbel(0,1), also called the standard extreme value dis-
tribution.
If Z ∼ G(0, 1), MGF is Mz(t) = Γ(t+1), E(Z) = Γ′(1), V ar(Z) = π2

6
, and Y = σZ+µ ∼

G(µ, σ).
Log of Weibull with α = 1/σ and λ = e−µ is Gumbel(µ, σ).



Kaplan-Meier estimate: Discrete time.

• pj = the probability of surviving past time tj, given survival to time tj−1.
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• dj is the number of deaths at time tj, and nj is the number of individuals at risk
before time tj.
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√∑
tj≤t

(
dj

nj(nj−dj)

)
.

Weibull Regression: ti = exp{β0+β1xi,1+. . .+βp−1xi,p−1}·εσi = ex
>
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Log-normal Regression Regression: ti = exp{β0 + β1xi,1 + . . .+ βp−1xi,p−1} · εσi = ex

>
i βεσi ,

where ε1 ∼ Log-normal(0,1).
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Proportional Hazards Regression

• hi(t|β) = h0(t) ex
>
i β.
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>
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.

• hi,j(ti,j) = h0(ti,j) exp{σzi + x>i,jβ}
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