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Building Bayesian Networks 

COMPSCI 276, Fall 2013 
Set 4: Rina Dechter 

(Reading: Darwiche chapter 5) 
 





Queries: Different queries may be relevant for different scenarios 



For other tools see class page 

http://reasoning.cs.ucla.edu/samiam 
 



Other type of evidence: We may want to know the probability that the patient has either a 
positive X-ray or dyspnoea, X =yes or D=yes. 
 







C= lung cancer 





P(V=yes|E=yes) 
P(V=yes|E=no) =2 

Define a 
CPT for V 
that satisfies 
this constraint 











Is it correct? 







What about the  boundary strata?  





Variables? Arcs? Try it. 



What about? 
A naive Bayes structure 
has the following edges C -> A1, . . . , C -> Am, where C is called 
the class variable and A1; : : : ;Am are called the attributes. 
 







Learn the model from data 



Learning the model 



Try it: Variables and values? Structure? CPTs? 







Read in the book. 
We will not cover this. 



Try it: Variables? Values? Structure? 





























Variables? Values? Structure? 













Try it: Variables, values, structure? 























What queries should we use here? 





WER (word error rate), BER (bit error rate) 

MAP (MPE) minimizes WER, PM minimize BER… 
What do you think? 

































Multiply-connected 





Variables, values, 
structure? 
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Two Loci Inheritance 

Recombinant  

 2  1 A  A 
B   B 

a   a 
b   b 

A   a 
B   b  3 4 

a   a 
b   b 

A   a 
b    b  5 6 

A   a 
B   b 
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Bayesian Network for Recombination 
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Deterministic relationships 

Probabilistic relationships 
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Linkage analysis:  
6 people, 3 markers 





A noisy-or circuit 

We wish to specify cpt with less parameters 

























Noisy/OR CPDs 



Independence of Causal Influence 

















Generalized linear models 
(see Koller 5.4.2) 

 

​𝑃(𝑦|𝑥↓1 ,…, ​𝑥↓𝑛) = sigmoid(​𝑤↓0 +∑𝑖=1↑𝑘▒​𝑤↓𝑖 ​𝑥↓𝑖  ) 
𝑠𝑖𝑔𝑚𝑜𝑖𝑑(𝑧)=   ​​𝑒↑𝑧 /1+ ​𝑒↑𝑧   

Let Y be a binary-valued variable with parents the X_i’s that can take a numerical value (discrete).  
The CPT P(Y|X_1,…X_n) is a logistic CDT if there are w’s  such that 



https://docs.google.com/document/d/1m1eXFo-sK9-LkDldetJuJUP7FBdY56RfmSsfjm0WV4/edit?usp=drive_web 


