
LECTURE WEEK 12 Supplement

Spring 2005

April 29

TMA4275 LIFETIME ANALYSIS

Bo Lindqvist

Department of Mathematical Sciences

NTNU

bo@math.ntnu.no

http://www.math.ntnu.no/∼bo/

1

2



3

Valveseat Data

4



Valveseat Data

5

Valveseat Data

6



Life testing of n = 13 airplane components (Mann and Fer-
tig, 1976), censored after failure number r = 10 (Type II-
censoring), resulted in:

j Time (Y_j) Censor

1 0,22 1
2 0,50 1
3 0,88 1
4 1,00 1
5 1,32 1
6 1,33 1
7 1,54 1
8 1,76 1
9 2,50 1

10 3,00 1
11 3,00 0
12 3,00 0
13 3,00 0

Let the model be that T ∼ eksp(λ), i.e. the likelihood-
function is

L(λ|data) = λre−
∑n

j=1
yj = λ10e−23.05
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Likelihood-function for airplane component data

MLE: λ̂ = 0.434
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Prior distribution for λ in airplane component data,
Λ ∼ Gamma(3, 4)

E(Λ) = 0.75, SD(Λ) = 0.43320
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Prior distribution (”lowest”), Likelihood-function
(normalized to density, ”second highest”) and Posterior

distribution (”highest”) for λ in airplane component data.

Posterior maximum is for λ = 0.444

Posterior expectation, i.e. Bayes-estimate is λ̂B = 0.481
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Alternative prior distribution (Gamma(10,10), ”lowest”),
Likelihood function (normalized to density, ”second

highest”) and Posterior distribution (”highest”) for λ in
airplane component data.

Posterior maximum is now for λ = 0.575.

Posterior expectation, i.e. Bayes-estimate is now
λ̂B = 0.6051
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