
Conditional Expectation chapter 5 7 2

Given an observed value of X
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could just as well say
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And glx is a random variable since

is a random variable

So we can take its expected value too
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This is extremely

powerful.ltaditimdappwahELyj
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E Y conditioned on X is a common RV

like say exponential then the top
integration becomes trivial



Example of why iterated expectations are

so powerful

Let be uniform on 0,1

Let 4 be uniform on o X
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Method 2 using iterated expectation
fyly
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because the 0 Mz X

mean of a uniform RV on co X is 42
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because the mean of X is 42
because it's a uniform RV on o I



Another example of iterated expectations

X and Y are uniformly distributed

on triangle formed by lo o Cbo Co 1

what is Elk
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a Find f xly

yg
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c Compute E LX

x ELECNY

a Use chop and scale

For a given y X b uniform on o l y
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else
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But by symmetry we can also say that

E X ELY

Combining ELY E EE ELY fELxtT
J


