Probabilistic Graphical Models

Lectures 10



Example: Eye colour inheritance



https://www.mamanatural.com/eye-color-chart/

Example: Eye colour inheritance




Example: Eye colour inheritance

How many parameters?



Example: Eye colour inheritance

How many parameters? 18



Example: Eye colour inheritance




Example: Eye colour inheritance

P(Parvin=Blue | Sara=Green, Ali=Blue)
= P(Kaveh=B1lue | Parvin=Green, Parsa=B1lue)

e The entire network has 18 parameters
e Parameter sharing



Parameter Shar'ing
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Example: faulty push-button
(D~

e x_device onor off (1/0) after n times pressing the button
e button works with probability p. if device is on, and
with probability q. if device is of f



Example: faulty push-button
(D~

e x_device onor off (1/0) after n times pressing the button
e button works with probability p. if device is on, and

with probability q. if device is of f
e button works with probability p if device is on, and

with probability q if device is of f



Temporal Models
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Remember MRFs
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Remember MRFs
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How to represent MRFs?

We may represent MRFs by representing the potentials ¢ (X))  (in addition
to representing the graph itself).



Pairwise MRFs
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Pairwise MRFs - No. of Parameters

¥ e y\'a}idh
¢( : -‘a»lé YC’V s€
) ow wany garamefers? M pavmweters

(9\192 9 - - 6»\\) — (U(eu ,x 82 2 10'6,\,\3

X‘,:“,z, my dz(")aa.
A>‘(Z)=az

b ()6

e

s
T

F(X':Xz) '-—ch‘\()(l) di(xz> d>\z(s(")()) ; 'X

R R
‘Z—-_ Z’;{"%(X' )) d’x(x‘) ch'z(X.:y?)
Ko A2

M -\ fvee YdfﬁweieV) "(al Cl’:(x")




Pairwise MRFs - No. of Parameters
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Pairwise MRFs - No. of Parameters
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Exponential form
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Exponential form




log-linear representation
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Example: log-linear pairwise MRFs
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Energy function
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Back to log-linear models
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How strong are log-linear models?
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Example

X X X

X1 2 3 4
The sky 5 blue

w, 1(Y. = Article, Y. . = Noun)

w, 1(Y. = Verb, Y. . = Adjective)
w, 1(Y. = Article, Y. = Adjective)
w, 1(Y, = Article)
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Using structure
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—p A has covid
—p B has covid

Features?

- 7 has covid



Using structure

4 \—> A has covid
: —p B has covid
— Model :
—P> —p Z has covid
\_ /
Features?

f(A,B) = 1(A = B)



Example: Ising Model




Example: Ising Model
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Shared edge parameters
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Image semantic segmentation
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https://sites.google.com/site/highwaydrivingdataset/

Example: Image Segmentation
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Segmentation: How to represent unary energy terms E.(X)?




Segmentation: How to represent unary energy terms E.(X)?
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Segmentation: How to represent unary energy terms E.(X)?
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How to represent binary energy terms Eij(Xi,XJ.)?
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How to represent binary energy terms Eij(Xi,Xj)?
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