
Probabilistic Graphical Models
Lectures 9

How to represent CPDs?



Table representation



Table representation what's wrong?



Table representation

● Many Parents
● Variables can get countably many values
● true model naturally needs less parameters
● Variables are continuous



Remember: faulty push-button

p(x1, x2, …, xm) = p(x1)   p(x2|x1)   p(x3 |x2)  …  p(xm |xm-1) 

 

X1 X2 X3 Xm



Remember: faulty push-button

- works with probability p if device is on and with 
probability q if device is off

- works with probability p

p(xt+1 | xt)   

 

Xt Xt+1



Remember: faulty push-button

Xt Xt+1
works with probability p if device is 
on and with probability q if device is 
off



Remember: faulty push-button

Xt Xt+1
works with probability p



Context specific independence



Context specific independence



Example (Koller)



What about many parents?



Multiplexer



Noisy OR



Noisy OR

How many parameters?



Noisy OR



Noisy OR



Noisy AND/MAX/Sum



Adding the effects up



Adding the effects up


