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GOALS

After finishing this course you should ....

• know the most common concepts and distributions from
lifetime modeling

• be able to use graphical methods for description and
comparison of lifetime data

• be able to use statistical methods for statistical inference
(estimation, confidence interval, hypothesis testing) of
lifetime data

• be able to analyze lifetime data by using computer soft-
ware (MINITAB)
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PRELIMINARY CURRICULUM AND LECTURE PLAN
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RELIABILITY

Common technical definition of reliability:

The probability that a system or a component will perform its

intended task, under given operational conditions, for a specified

time period.

LIFE TIMES (SURVIVAL DATA)

• Time to failure of a component or a system

• Number of cycles to failure (fatigue testing)

• Time to next epileptic seizure for patient

• Times of failure and repair of a machine
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WHY COLLECT AND ANALYZE
LIFETIME/SURVIVAL/RELIABILITY DATA?

• Assess reliability of a system/component/product

• Compare two or more products with respect to reliability

• Predict product reliability in the design phase

• Predict warranty claims for a product in the market
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SPECIAL ASPECTS OF
LIFETIME ANALYSIS

• Definition of starting time and failure time are difficult

• Definition of time scale (operation time, calendar time,
number of cycles)

• Censored data (what do we do with units that have not
failed within the observation period?)

• Effect of environmental conditions

• What if a unit fails of another cause than the one we
would like to study? (”competing risks”)

• Recurrent events – what if the system can fail several
times; how to analyze recurring stages of a disease?

9

BALL BEARINGS FAILURE DATA

Data: Millions of revolutions to fatigue failure for 23 units

17,88 28,92 33,00 41,52 42,12 45,60 48,40 51,84
51,96 54,12 55,56 67,80 68,64 68,64 68,88 84,12
93,12 98,64 105,12 105,84 127,92 128,04 173,40
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TYPICAL PROBLEMS:

• How to estimate the distribution of the failure time when
there are censored observations?

• Probability of failure before 100 hours?

• Failure rate by 100 hours?

• Proportion failed after 10
5 hours?
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RECURRENT EVENTS/REPAIRABLE SYS-
TEMS
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