Simple example of bivariate density (1)

Density: Let (X, Y) be a random vector with density
27 1(g00)(X) L(0.00) (¥)

Question: Compute
P(X<Y)
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Simple example of bivariate density (2)

Computation: We have

PX<Y) = 2 e e ¥ dxdy
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Change of variable: general result

—~ Theorem 7.

Let

o X = (X, X3) continuous random variable
@ Density: fx = tnverkble + addiiowl wdihon

e g diffeomorphism of R? g: nN* — R

° Y =g(X)

Then Y has a density fy given by _ " cly
- dx

fY(Y) - fX (g_l(y)) m l{y:g(x) for some x}
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Change of variable in the plane (1)

Density: Let (X, Y) be a random vector with density

e~ () 10,50)(X) 1(0,00)(¥)

Question:
Compute the density of the r.v Z = £

Mralegy: (¢) Ger Fe denxly of
@/W) = E)s{/ y) \/) = S(L/‘ﬂ): (t/o‘)):‘({atl 5)
(cc) Get 4y o He pargiml dewsiks for (2,w)
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Change of variable in the plane (2)

Characterization through expectations: Let ¢ € Cp(R). Then

E[p(2)] = /OOO /OOO @ (;) e~ ) dxdy

Change of variable: Set
bs

z=—

y

Jacobian:
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Change of variable in the plane (3)

Computing E[p(Z)]:
E[0(2)] = /0 /0 o (2) we ") dwdz
= /oo dz o (z) /oo w e D gy
0 0
= /OO (2) ! dz
— b7 (1+2)?
Density of Z:

1
(142 00)
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