Exercises lecture 5

1. From the following Bayesian network, compute p(A|E,F) in terms of known conditional probabilities:

2. a)Prove the Laplace approximation:
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with H=-VVlogp(0|D,M)
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b) What is H when the posterior over 0 is a multivariate Gaussian with mean 6,,,, and covariance

matrix X?

3. The following exercise from MacKay, Information theory, inference, and learning algorithms
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According to model ‘Hy, P(x) is a nonuniform distribution with an un-
known parameter m € (—1,1):
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Given the data [) = {0.3,0.5,0.7,0.8,09}, what is the evidence for Hyg
and ‘H,?

4. The following exercise from the same book:



Exercise 28.2.17] Datapoints (z,t) are believed to come from a straight line.

The experimenter chooses x, and t is Ganssian-distributed about y = wp + w1

¥ = wo + wnz (28.22) P

with variance 2. According to model H, the straight line is horizontal,
so wy = 0. According to model Hy, wy is a parameter with prior distribu-
tion Normal(0,1). Both models assign a prior distribution Normal(0, 1)
to wy. Given the data set D = {(—8,8),(—2,10},(6,11)}, and assuming
the noise level is o, = 1, what is the evidence for each model?
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