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What we’ll discuss  

•  Recall the numerous and dramatic benefits 
of Joint Distributions for describing 
uncertain worlds  

•  Reel with terror at the problem with using 
Joint Distributions  

•  Discover how Bayes Net methodology 
allows us to built Joint Distributions in 
manageable chunks  



Ways to deal with Uncertainty  
 

•  Three-valued logic: True / False / Maybe  
•  Fuzzy logic (truth values between 0 and 1)  
•  Dempster-Shafer theory (and an extension 

known as quasi-Bayesian theory)  
•  Possibabilistic Logic  
•  Probability  



Discrete Random Variables  

•  A is a Boolean-valued random variable if A 
denotes an event, and there is some degree 
of uncertainty as to whether A occurs.  

•  Examples  
•  A = The US president in 2023 will be male  
•  A = You wake up tomorrow with a 

headache  
 



Probabilities  

•  We write P(A) as “the fraction of possible 
worlds in which A is true”  

•  We could at this point spend 2 hours on the 
philosophy of this.  

•  But we won’t.  
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One BN for Disease Diagnosis 
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What Independencies does a 
Bayes Net Model? 

•  I <x, {U}, Z>?  
•  I <x, {U, V}, Z>?  
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The Burglar Alarm Example 
Burglar Earth

quake 

Alarm 

Phone 
Call 













D-separation Example 

•  I<C, {}, D>? 
•  I<C, {A}, D>? 
•  I<C, {A,B}, D>? 
•  I<C, {A, B, J}, D>? 
•  I<C, {A, B, E, J}, D>? 
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Demo   

•  Use UNBBayes software 
•  Choose XML Alarm model 
•  Choose button “eye” to do simulation 
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•  h5p://www.cs.ubc.ca/~murphyk/So2ware/
BNT/bnso2.html	
  


