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ADDING THE FACTOR ”PLANT”:
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EXAM MAY 2003, PROBLEM 3:

Assume that a component under normal stress has survival
function (reliability function) R0(t) and hazard function (fail-
ure rate) z0(t).

One wants to estimate the reliability of this component type
by means of accelerated lifetime testing. This is done by
measuring the lifetime (or a censored lifetime) of the com-
ponent under stress s, 0 ≤ s <∞. Normal stress corresponds
to s = 0.

Two models are considered:

Model 1: Proportional hazards model. Under stress s the com-
ponent’s hazard function is

zPH
s (t) = z0(t)g(s)

for a function g(s) with g(0) = 1.

Model 2: Accelerated lifetime model. Under stress s the com-
ponent’s survival function is

RAL
s (t) = R0(φ(s)t)

for a function φ(s) with φ(0) = 1.
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(a) Explain briefly what is the purpose of accelerated lifetime
testing. What are the ideas behind the two models? What
do the functions g(s) and φ(s) express?

(b) Let RPH
s (·) be the survival function of a component under

stress s in Model 1. Show that

RPH
s (t) = R0(t)

g(s)

Let further zAL
s (·) be the hazard function of a component

under stress s in Model 2. Express zAL
s (·) by the functions

z0(·) and φ(·).

(c) Assume that the component’s lifetime under normal
stress is Weibull(α, θ), defined by

R0(t) = e−(t/θ)α

Show that the lifetime under stress s > 0 is also Weibull-
distributed under both models. What are the parameters in
the corresponding Weibull-distributions?

In what sense can we say that Model 1 and Model 2 are
equivalent under Weibull-distributed lifetimes?
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CONDITIONAL ROCOF BY MINIMAL REPAIR (NHPP)
AND PERFECT REPAIR (RENEWAL PROCESS)
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