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Decomposition of the marginal likelihood



Decomposition of the marginal likelihood

Analytically tractable?



Mathematical Primer



Binomial distribution

Total number of observations

Number of heads = sufficient statistics



Binomial distribution





α=β=1 uniform prior over [0,1]









Recall:
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Binomial distribution

Multinomial distribution



Multinomial distribution











Discrete Bayesian network
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BDe score
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How to set the hyperparameters?



BDe score

How to set the hyperparameters?

Number of parent 
configurations for node n

Number of discretization
levels for node n



BDe: UAI 1994

BGe: UAI 1995



BDe: Nonlinear discretized model
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BGe: Linear model

[A]= w1[P1] + w2[P2] + w3[P3] + 

w4[P4] + noise
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Pros and cons of the two models

Linear Gaussian model

• Restriction to linear 
processes

• Original data 
no information loss

Multinomial model

• Nonlinear model

• Discretization
information loss





Can we get an approximate nonlinear model 
without data discretization?



Can we get an approximate nonlinear model 
without data discretization?

Idea: piecewise linear model
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