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Toolbox
1. Formulate prediction error likelihood
» Does the likelihood have structure?

2. Formulate belief of model in prior
» Does the prior have structure

3. Marginalise irrelevant variables
4. Choose model based on evidence p(D|M)
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Posterior Distribution’

p(YX)p(X)

p(X]Y) = oY)

P(X|Y) o p(Y[X)p(X) ()

"Murphy 2012, pp. 4.3.4 & 4.4.3
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Posterior Distribution’

p(YX)p(X)

p(X]Y) = oY)

P(X|Y) o p(Y[X)p(X) (4)

"Murphy 2012, pp. 4.3.4 & 4.4.3
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Conditional Distribution?

p(Xy, X2) = p(X;|X2)p(X2) (5)

2Murphy 2012, pp. 4.3.4 & 4.4.3
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Marginalisation®

p(Y|X) = / PY|W, X)p(W)dW (6)

SMurphy 2012, p. 4.3.1
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Marginalisation®

p(Y|X) = / PY|W, X)p(W)dW 7)

SMurphy 2012, p. 4.3.1
Ek

DD2434 - Advanced Machine Learning



Gaussian Identities

Gaussian ldentities

Ek

DD2434 - Advanced Machine Learning



Gaussian Identities

Ek

DD2434 - Advanced Machine Learning



Introduction Recap Gaussian Identities References

Ek KTH
DD2434 - Advanced Machine Learning
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Posteriors of parameters*

P(X|p, ) = N(X|p, X) (8)
p(pX,X) =? (9)
P(SIX, ) =7 (10)

“Murphy 2012, pp. 4.6.1 & 4.6.2
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Posteriors of parameters*

P(X|p, ) = N(X|p, X) (11)
p(pX,X) =? (12)
P(SIX, 1) =7 (13)

“Murphy 2012, pp. 4.6.1 & 4.6.2
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Next Time

e November 25th 8-10 E2

e Continue with Kernels
» relation to co-variance

* Non-parametric Regression
» Gaussian Processes

» Conditional & Marginal
Gaussians
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