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Stochastic Process

A stochastic process is defined as a collection of random wvariables
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Gaussian Processes




Inference and Prediction
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Gaussian Properties
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Gaussian Process

The probability distribution of a@ y(x) is a Gaussian process if for
w 'Z

any finite selection of points (X4, ..., m, the vector [y(x1), ..., y(xp)]
s ‘
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follows a Gaussian distribution.
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http://chifeng.scripts.mit.edu/stuff/gp-demo/
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Problem: y is a function aka “infinite dlmensmnal vector”. But the multivariate

Gaussian distribution is defined for finite dimensional vectors. (\:ﬂ}\\ ~

Definition: A GP is a (potentially infinite) collection of random variables such that the

joint distribution of every finite subset of them is a multivariate Gaussian.
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Dirichlet Processes




Model: (<

* Assignments| z,|p ~ Categorical(p1,

s PK)
|
* Class conditionals m"’L|Z?’~" ~ N (K%, 2) @

Prior assumptions

e Number of classe@/

e (Class proportions p ~ Dir(aq,...
prop

* Class parameters MkNN (o, o) \ﬁ

Generative Model



Dirichlet Distribution
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How do we choose K?

We don’t! Consider an infinite mixture model.
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Conditions on {ay, f;} for proper normalization?
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Dirichlet Process

Given a space S . a base probability distributi@n

probablhty distribution offﬁne G 1ia Dirichlet process it for any finite partltlon

ﬂ@m@he vector [G(Al) G(AT)] ~ Dlr(ozH(Al)
)
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DP Summary

Problem: p;, py, ...1is an infinite dimensional probability vector. But the

Dirichlet distribution is defined for finite dimensional spaces.
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Definition: A DP is a distribution over probability measures such that fo@ finite

f\

partition, the probabilities of the partition elements follow a joint Dirichlet distribution.
patt

G(A1),...,G(A,)] ~Dir(aH(Aq),...,aH(A,))
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