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Interval variablesInterval variables

Probability boxes
(Interval on PDF parameters)

Interval variables





























Stochastic 
model outputs

Multiple 
observations

Increasing model fidelity

Stochastic Model updating




















•

•

•

Ɵ

     
 MD

MMD
MD

|

|,|
,|

p

pp
p

 




M

D





•

•

•

Ɵ

     
 MD

MMD
MD

|

|,|
,|

p

pp
p

 




M

D









M

D



Ɵ

     
 MD

MMD
MD

|

|,|
,|

p

pp
p

 

•

•

•



1

2

)|(

)|(),|(
),|(

MD

MMD
MD

p

pp
p

  How can samples of the posterior PDF be generated?

Samples from prior distribution
Samples from posterior distribution
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Samples from prior distribution
Samples from posterior distribution
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  How can samples of the posterior PDF be generated?
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Samples from prior distribution
Samples from posterior distribution
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  How can samples of the posterior PDF be generated?
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Geometrical distance Variance-based 
distance

Distributional overlap 
distance

Capture increasing level of uncertainties
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Bhattacharyya distanceBhattacharyya distance

Overlap of the 
distributions/samples
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 Uniform distribution

 , 
 Beta distribution (left skewed)

 , 
 Bi-modal distribution
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Bayesian updating
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Bayesian updating
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Numerical Example
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 – nominal value ( )

 , – epistemic inputs to be updated
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Non-unique solutions









Sub-interval I

Sub-interval II



Sub-interval I

Sub-interval II





































 Only needs the correlation matrix to 
determine the correlation structure

 Easily generalized to the multi-variate case

 e.g., , 

 Prior PDF: 

 Constraint condition: 
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