Warmup as you walk In

Each node in a Bayes net represents a conditional probability
distribution.

What distribution do you get when you multiply all of these conditional
probabilities together?
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Announcements
Midterm:

A Mon 4/8, inclass
A See Piazza for details

Course survey:
A Thanks!
A A few notes

A
A
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n-class polls
_ectures

Recitation

A TAs
A Beyond Paenan/Gridworld



Al. Representation and Problem Solving
Bayes Nets Independence

Instructors: Pat Virtue & Stephanie Rosenthal
Slide credits: CMU Al and http://ai.berkeley.edu



Piazza Poll 1
Each node in a Bayes net represents a conditional probability
distribution.

What distribution do you get when you multiply all of these conditional
probabilities together?

A) Marginal
B) Conditional
C) Joint

D) Poisson
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Piazza Poll 1
Each node in a Bayes net represents a conditional probability
distribution.

What distribution do you get when you multiply all of these conditional
probabilities together?

A) Marginal

B) Conditional

C) Joint

D) Poisson 22
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Answer Any Query from Condition Probability Table

Bayes Net Joint

Query

> j> 0 (D] 'Q
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Bayes Net Independence Assumptions

Bayes Net CPTs to Joint
A Chain rule
A Bayes net model
—> A Causality (or not)
—> A Markov assumptions
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Bayes Nets Representation

A One node per random variable
A DAG
A One CPT per node: P(nod@arent¢node) )

A Encodes joint distribution as product of Bayes net
conditional distributions on each variable @
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Plazza Poll 2
Match the product of CPTs to the Bayes net.

(8 OO
OO O
. SETEIDOEIE) SO TEIDIEI)  50)6©)66I6M)

Il.  0(8)0u(6)0(6l6M) 0(8) V(616) V(816) 0(8) L(616) V(810)

I, 0(6) 0(816) v (&0) 0(8) () v(6l6M) ()L (6]6)0(8]6)



Plazza Poll 2
Match the product of CPTs to the Bayes net.
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Wheel of Fortune



https://www.youtube.com/watch?v=-NIFGVlA3xI

Bayes Nets in the Wild

Example: Speech Recognition
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Example: Speech Recognition
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Which second word gives the Break down problem
highest probability? n-gram probability* audio probability
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Bayes Nets in the Wild
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Conditional Independence Semantics

For the following Bayes nets, write the jointo hd ho

1. Using the chain rule

(with tedown order A,B,C)

2. Using Bayes net semantics (product of CPTs)
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C is independent from A given B
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C is independent from B given A
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Causal Chains

This configuration is acausal chain A Guaranteed X independent of Z Ho!
L A=< ™
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A One example set of CPTs for which X is not
J Independent of Z is sufficient to show this

Independence is not guaranteed.

A Example:

A Low pressure causes rain causes traffic,
high pressure causes no rain causes no

traffic
X: Low pressure Y: Rain Z: Traffic A In numbers:
P(z,y,z) = P(z)P(y|z)P(z|y) P(+y|+x)=1 P |-x)=1,
P(+z|+y)=1P{|y)=1



Causal Chains O—D—O

This configuration is acausal chain A Guaranteed X independent of Z given Y?
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X: Low pressure Y: Rain Z: Traffic N 7 = P(Z|y)

Yes!

A Evidence along the chaitrlocks® the
Influence

P(z,y,z) = P(z)P(y|lz)P(z|y)



Common Cause

This configuration is acommon cause

Praject

Due!

=
Y
$

P(z,y,z) = P(y)P(z|y) P(z|y)

Y: Project
due

X: Forums

Z: Lab full
busy

A Guaranteed X independent of Z Ro!

A One example set of CPTs for which X is not
Independent of Z is sufficient to show this
Independence is not guaranteed.

A Example:

A Project due causes both forums busy
and lab full

A In numbers:






