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[5.4] Conditional Expectation
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Suppose the number of misspelled words in a student's term 

paper is distributed as a Poisson Distribution with mean 20.  

Your roommate, on average, finds 85% of such errors. We 

have a hierarchical structure like:

Two ways to find E(Y):

    1) Find pdf of Y and then compute the mean of Y.

    2) E(Y) = E(E(Y|X))

To do the first, we need to find the joint pdf and integrate 

out the X's (this is not needed if you just want the mean)

Look up the mean and variance for the Poisson and the 
Binomial, then use it (and properties of Expectations and 
variances) to get the answer:

E(X) = 20                         Var(X) = 20
E(Y|X) = np = X(0.85)      Var(Y|X) = npq = X(0.85)(1-0.85)
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g(x) is "constant" 
with respect to Y|x

"partial" pullout of inner 
E, but not outside E
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pdf of the Normal distribution!


