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Model Selection Overview

• Akaike information criterion (AIC)
• Minimum description length (MDL)
• Bayesian factor 
• Forward/Backward

• Joint model selection 



Joint Model Selection

• Problem statement
– Model candidates: 
– Unknown 

parameters:
– Data observed:
– Joint density:
– Posterior



Joint Model Selection

• Example 1 :

• Example 2 :

• Example 3:
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MCMC

• MCMC Computation
– Gibbs sampling

– M-H sampling
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Reversible Jump MCMC

• Dimension Matching Transformation

)',( ) ,.(5

)),(),,((),( )' ,.(4

''  ),',( .3

   ),,( 2.

)|'(y probabilit ation transform Model1.
) ,() ,'(     ) ,'() ,(

)'(1)(

)(
'2

)(
'1

)(
'

)'(

'
)'(

'1
)(

)(
'1

)'(

)()'()'()(

UgU

UgUgUgU

),(k~qUUg

)(k,U~qUg

kkp
kkkk

k
kk

k

k
kk

k
kk

k
kk

k

kk
k

kk
k

k'k
k

kk
k

kkkk

θθ

θθθθ

θθ

θθ

θθθθ

−
→

→→→

→→

→→

=

==

⋅=

⋅=

→⇔→



Reversible Jump MCMC

• Acceptance Probability:
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Dimension Matching Transformation
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Example:



Sequential Inference

• Using Sequential Monte Carlo (Particle)
– Select Importance function
– Calculate importance weight
– Importance weight resampling
– Reversible JUMP MCMC move



Curve fitting

fit y  tomodel following  theUse
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Model Specification

• Set Base function to Gaussian
• Use absolute value as distance metric
• Data are generated from:



Model Data



Model Selection


