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Bayesiannetworks

Asimple,graphicalnotationforconditionalindependenceassertions
andhenceforcompactspecificationoffulljointdistributions

Syntax:
asetofnodes,onepervariable
adirected,acyclicgraph(link≈“directlyinfluences”)
aconditionaldistributionforeachnodegivenitsparents:

P(Xi|Parents(Xi))

Inthesimplestcase,conditionaldistributionrepresentedas
aconditionalprobabilitytable(CPT)givingthe
distributionoverXiforeachcombinationofparentvalues
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Example

Topologyofnetworkencodesconditionalindependenceassertions:

WeatherCavity

ToothacheCatch

Weatherisindependentoftheothervariables

ToothacheandCatchareconditionallyindependentgivenCavity
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Example

I’matwork,neighborJohncallstosaymyalarmisringing,butneighbor
Marydoesn’tcall.Sometimesit’ssetoffbyminorearthquakes.Istherea
burglar?

Variables:Burglar,Earthquake,Alarm,JohnCalls,MaryCalls
Networktopologyreflects“causal”knowledge:

–Aburglarcansetthealarmoff
–Anearthquakecansetthealarmoff
–ThealarmcancauseMarytocall
–ThealarmcancauseJohntocall
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Markovblanket

Eachnodeisconditionallyindependentofallothersgivenits
Markovblanket:parents+children+children’sparents
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Example

SupposewechoosetheorderingM,J,A,B,E

MaryCalls

Alarm

Burglary

Earthquake

JohnCalls

P(J|M)=P(J)?No
P(A|J,M)=P(A|J)?P(A|J,M)=P(A)?No
P(B|A,J,M)=P(B|A)?Yes
P(B|A,J,M)=P(B)?No
P(E|B,A,J,M)=P(E|A)?
P(E|B,A,J,M)=P(E|A,B)?
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Summary

Bayesnetsprovideanaturalrepresentationfor(causallyinduced)
conditionalindependence

Topology+CPTs=compactrepresentationofjointdistribution

Generallyeasyfor(non)expertstoconstruct

Canonicaldistributions(e.g.,noisy-OR)=compactrepresentationofCPTs

Continuousvariables⇒parameterizeddistributions(e.g.,linearGaussian)
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