
CS 4499/5599 HW 6             
1 Probability 
Below is a table listing the probabilities of three binary random variables. In the empty table 
cells, fill in the correct values for each marginal or conditional probability. Your answers should 
to 4 decimal places.

� 




2 Joint Distributions 
You are given the prior distribution P(X), and two conditional distributions P(Y|X) and P(Z|Y) as 
below (you are also given the fact that Z is independent from X given Y). All variables are binary 
variables. Compute the following joint distributions based on the chain rule. Your answers 
should be to 4 decimal places.


� 


� 




3 Independence Assumptions 
For each of the following four subparts, you are given three joint probability distribution tables. 
For each distribution, please identify if the given independence / conditional independence 
assumption is true or false. For your convenience, we have also provided some marginal and 
conditional probability distribution tables that could assist you in solving this problem.


a) X is independent from Y 


�  	 � 	 � 


b) X is independent from Y 


� 	 � 	 � 


c) X is independent from Y given Z


�    � 	 � 




d) X is independent from Y given Z


�    � 	 � 


4 Chain Rule 
a) Given no independence assumptions, which of the following are equivalent to P(A,B|C)? 

Indicate all that apply.


�  

b) Given that A is independent of B given C, which of the following are equivalent to P(A,B|C)? 
Indicate all that apply.


� 




c) Given no independence assumptions, which of the following are equivalent to P(A|B, C)? 
Indicate all that apply.


� 


d) Given that A is independent of B given C, which of the following are equivalent to P(A|B, C)? 
Indicate all that apply.


� 




5 Bayes’ Nets 
Suppose that a patient can have a symptom (S) that can be caused by two different diseases 
(A and B). It is known that the variation of gene G plays a big role in the manifestation of 
disease A. The Bayes' Net and corresponding probability tables for this situation are shown 
below.


a) What is P(g, a, b, s)?


b) What is the probability that a patient has disease A?


c) What is the probability that a patient has disease A given that they have disease B?


d) What is the probability that a patient has disease A given that they have symptom S and 
disease B?


e) What is the probability that a patient has the disease carrying gene variation G given that 
they have disease A?


f) What is the probability that a patient has the disease carrying gene variation G given that 
they have disease B?


