STAT 702/J702
October 12th, 2004

-Lecture 16-

Instructor: Brian Habing
Department of Statistics
Telephone: 803-777-3578
E-mail: habing@stat.sc.edu
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Today

 Homework Solutions
* The Bivariate Normal

* Functions of Joint Random
Variables
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Ch 3 #1) p(x,y) is:

yix 1 2 3 4

1 .10 .05 .02 .02
2 .05 .20 .05 .02
3 .02 .05 .20 .04
4 .02 .02 .04 10

a) Find the marginal pmf.’s for X & Y

b) Find pyy(x|1) and pyx(yl1)
24
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Ch. 3 #8)
Fxr(Xy)=(6/7T) (x+y)? 0<xy<A

a) Find the marginal densities of X &
Y.

b) Find the two conditional densities.
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Example 3)

Fix,y) = 1 {(x—ux)z

exp < —
271'0'X0'y\/1—pz { 2(1-p?) o’

_2p(-p)y=p) (Y= u)’ }}

0,0, o,

-o< [y, py<oo, Oy, o'y> 0, -1I<p<l
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F (¥, Yo)= | | (X, y)dxdy

—00 —00
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fx (0= [ f(x )y

fy ()= ] 06y
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f ,
fyx (Y [X) = —Xf'Y (();)y)
X
fxy(X,Y)

fxy (X1y) = £ (y)
Y
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3.6.2 — Functions of Joint Random
Variables

(X, Y) have joint pdf fyy(x, y).

We want the distribution of
U=g,(X, Y), V=g,(X, Y).

E.g.: U=X+Y, V=Y2o0r U=X+Y,
V=X-2Y, etc.
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For the continuous case the joint pdf
of (U,V) is

fuult, v) =&y, v), h(u, v)) |

where A, and A, are the inverse
functions: x=h,(u, v), y=h(u, v))

dh,  dhy
: . d d
And J is the Jacobian j-|" Y
dh,  dhy
v du dv
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Example 1) X and Y have joint p.d.f.
Fyv(xy)=2 0<xy<A1

U=X/Y and V=Y

Find the joint and marginal p.d.f's of
Xand.

"
2 :

STAT 702/J702  B.Habing  Univ. of S.C.

Example 2) X and Y are bivariate
normal with means 0, variances 1,
and correlation = 0.

Let r=yx’+y? andf= tan'l(yj
X

Find the joint and marginal
distributions.
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