
Probabilistic Models: Spring 2014

Parameter Estimation with Complete Data

Example

We are given the following Bayesian network G.

(C)

Rain?

Winter?

(A)

(E)

Slippery Road?

(D)

Wet Grass?

(B)

Sprinkler?

We are also given the following dataset D.

A B C D E Count
T F T T T 20
T F F F F 15
F T F T T 10
F F T T T 15
F F F F F 5
T T F T F 2

1. Calculate the MLE parameters for the network

2. Calculate the Bayesian parameters for the network with ESS=0.1

3. Calculate the Bayesian parameters for the network with ESS=100
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Useful Equations

θ̂ML
ijk =

nijk∑
k nijk

θ̂MAP
ijk =

αijk + nijk∑
k (αijk + nijk)

when parameters are Dirichlet distributed

αijk =
α

riqi


