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… For a Quantitative Model

• The defining characteristic of a quantitative 
risk (or reliability) model is the use of failure 
estimate data.

• The credibility for the entire model often rests 
on the credibility and traceability of the data
– The documentation is as important as the analysis



Building a database

• A database can greatly benefit a quantitative 
analysis
– Models can contain > 1,000 “Basic Events”
– Data from 100+ individual calculations

• A database in Excel is sufficient
– Link “Basic Events” to data sources



Failure Data Examples

Solenoid Valve 
Fails to Open

Radiator 
Leaks

Pump
Fails to Start

Tank
Ruptures



Modeled “Basic Events”



Database for a Model

• The database documents basic event 
– Failure probabilities
– Failure rates and the mission time during which a failure could occur.  

• The basic event failure rates and probabilities consist of a mixture of 
– Generic prior 
– Bayesian‐updated posterior
– Other recorded estimates  

• Offline evaluations that are inserted as basic events
• Basic events that are developed using expert elicitation and engineering judgment .

• The database file is organized by Correlation Class
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Bayesian-Update Calculation, Example
FR Classes

Bayes-Gamma

Each number from 0 to n is assumed Alpha & Beta
are calculated
from failures
and test time 

Mean & Variance
are calculated
from Alpha & Beta

Weighted average of Means and Variances are 
Used to calculate Posterior Mean and Variance,
which are used to calculate other parameters

FR Classes 
Generic Priors Events 

Bayes-Beta Bayes-Gamma 



Database Example
FR Classes

Model Events

Weighted average of Means and Variances are 
Used to calculate Posterior Mean and Variance,
which are used to calculate other parameters

FR Classes 
Generic Priors Events 

Bayes-Beta Bayes-Gamma 



What’s in Your Model?



Checking Data without a Database

• Check “Risk Drivers”
– Requires most of the effort in building a database
– Misses data entered Too Low

• Spot Check

• Just Assume correct data entry



Additional Benefits

• Sensitivity Studies
– Changing “Class” data updates all related events

• Aids in Documenting Data
– Database contains more information about data



Document data during development!

• If you don’t have time to 
do it right, when will you 
have time to do it over?
– John Wooden


