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For the problems below, recall the Law of Iterated Expectations and the Law of Total Variance: 

E[X] = E [E[X|Y ]] 

var(X) = E [var(X|Y )] + var (E[X|Y ]) . 

1.	 Let X, Y , and Z be discrete random variables. Show the following generalizations of the law of 
iterated expectations. 

(a) E[Z] = E E[Z | X, Y ] . 

(b) E[Z | X] = E E[Z | X, Y ] | X . 

(c) E[Z] = E E E[Z | X, Y ] | X . 

2.	 Example 4.17, page 223 in text. 

We start with a stick of length ℓ. We break it at a point which is chosen randomly and uniformly 
over its length, and keep the piece that contains the left end of the stick. We then repeat the 
same process on the piece that we were left with. 

(a) What is the expected value of the length of the piece that we are left with after breaking 
twice? 

(b) What is the variance of the length of the piece that we are left with after breaking twice? 

3.	 Widgets are stored in boxes, and then all boxes are assembled in a crate. Let X be the number 
of widgets in any particular box, and N be the number of boxes in a crate. Assume that X 
and N are independent integer-valued random variables, with expected value equal to 10, and 
variance equal to 16. Evaluate the expected value and variance of T , where T is the total number 
of widgets in a crate. 
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