LECTURE 9

e Readings: Section 3.4-3.5
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Continuous r.v.’s and PDFs
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Summary of Concepts

Discrete Continuous
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Joint PDF fxy(z,y) (1)

P(A) = [/, fxy (@ y)dady

e Interpretation:

Pl <X <z+4+38y<Y <y+9d) =~ fxy(z,y)- 5

e Expectation:

Elg(X,Y)] = /_O:O /_O:O g(z,y) fx y(z,y)dzdy



Joint PDF fxy(z,y) (2)

P(A) = [/, fxy (@ y)dzdy
e From the joint to the marginal:

fx(@) 6=Px< X <x+4+6) =

oo rx+o 00
/—oo/a: fx v (t,y)dtdy ~ /_OO fxvy(z,y)dy -6
e X and Y are called independent iff:
fxy(z,y) = fx(z) - fy(y)



Conditioning

Recall, again: P(z< X <z+4+) = fx(z)- 9

By analogy:
Pla <X <z+4lY my) = fxy(zly) -9
Thus, the definition: fxy(zly) = Ix.x %)
fy ()

Conditioning is a “section” of
the joint PDF, normalized.

Independence gives: fx|y(zly) = fx(z)



Example:

Stick-Breaking (1)

e Break a stick of length £ twice:

— X: first break point, chosen

uniformly

— Y: seconc

between 0 and 7.

break point, chosen

(given X=x) uniformly from O to x.
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Stick-Breaking (2)
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e Joint PDF: fxy(z,y) = fx(z) - fy|x(ylz)
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Stick-Breaking (3)

e Conditional Expectation of Y, given X=x:

BY | X =al = [yfyx (| X =a)dy= 3

e Expectation of Y: E[Y] = /(jyfy(y) dy

fyly) = /fX,Y(fC,y)dw

t 1 1 14
= —dr = —log —, O0<y<Y/
y bx / Y

¢t 1 / /
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