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What is the problem? – Data and model

Given censored survival data with corresponding
covariates, check whether data fits to parametric

generalized linear model (GLM).

Underlying data:

X – covariates in Rp

Y – survival time
C – censoring time

Observed data:
X – covariates in Rp

Z – event time Z = min{Y ,C}
δ – censoring indicator δ = I{Y≤C}

Parametric generalized linear model:

(i)Distribution FY |X of Y given X belongs to a given
exponential family with dispersion parameter ϕ

(ii)g(E [Y |X = x ]) = βTx for some β ∈ Rp and a given
link function g
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How do we tackle it? – Goodness-of-fit test

1.Compute MLE for β̂n and ϕ̂n

2.Use difference between parametric and non-parametric fit for distribution of Y as test statistic:

α̃KM
n (t) =

√
n
(
FKM
n (t)− F̂n(t|β̂n, ϕ̂n)

)
with Kaplan-Meier estimate FKM

n (t) = 1− SKM
n (t) and F̂n(t|β̂n, ϕ̂n) =

1

n

n∑
i=1

FY |X(t|Xi; β̂n, ϕ̂n)

3.Compute e.g. Kolmogorov-Smirnov type distance Dn := supt |α̃KM
n (t)|

4.Estimate the p-value of Dn using a parametric bootstrap

Let’s see how well it works! – Simulation study

H0 Y |X ∼ Gamma(ϕ) log(E [Y |X = x ]) = βTx

Sim. (A) Y |X ∼ Gamma, ϕ = 1 log(E [Y |X = x ]) = x1 + 2x2
Sim. (B) Y |X ∼ Gamma, ϕ = 1 log(E [Y |X = x ]) = x1 + 2x2 + 0.1x22
Sim. (C) Y |X ∼ Normal, ϕ = 1 log(E [Y |X = x ]) = x1 + 2x2

X1 = 1, X2 ∼ UNI (−5, 5),
C ∼ N (9, 1) (≈ 40% censored)

n = 500 observations
m = 100 bootstrap iterations

rep = 100 simulation repetitions

Distribution of MLE under (A)

β1 β2 ϕ

TrueValues 1 2 1

Mean 0.9976 2.0007 0.9835

Variance 0.0080 0.0011 0.0055

MSE 0.0080 0.0011 0.0058
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