










































































































Jointly Gaussian random
Variables

Deth Random variables X
and Y are jointlyGaussian
it

where Mx My TY TY
are the means

variances of X Y ret

Icr l

Comments about the jointly
Gaussian case

Contours of fxy are

ellipses

Jointly Gaussian Random Variables

exp

"
¡ 1

2 (1¡ r2)

"
(x¡ ¹X)2

¾2X
¡ 2r (x¡ ¹X) (y ¡ ¹Y)

¾X¾Y
+
(y ¡ ¹Y)2

¾2Y

##

fXY (x; y) =
1

2¼¾X¾Y
p
1¡ r2
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Outer
ellipse

on theIII aFÉ Eellipses are

form theset centered at MxMy

9 9270 A Az
the major and minor

axes lengths and
orientations depend

on Tx F r

Note You do not need to know
these details about the contours
offey but you might find
them insightful
It can be shown that
if X Y are jointly
Gaussian then each is

marginally Gaussian with

f(x; y) : fXY (x; y) = a1g

f(x; y) : fXY (x; y) = a2g










































































































Xanax X Y NG F
However the converse

is not necessarily
true

X y each Gaussian

X Y jointly Gaussian

Example Let X and Y be

jointly Gaussian with

Mx My 0 E 04 0 and

no Find the probability
that 14,4 lies inside a

circle of radius d about
y

the origin Éx










































































































Using a change of variables
to polarcoords ratty and

D tan 7 gives

Note that this problem
could have been phrased
What is the probability
Pl XY ed or

P X's d y or

You may red todo some

rearranging to get the form
PLIED

Z Z

Dd

1

2¼¾2
exp

µ
¡x

2 + y2

2¾2

¶
dxdyP ((X;Y ) 2 Dd) =

P ((X;Y ) 2 Dd) = 1¡ e¡d
2=2¾2



































































































Statistical Independence
of Two rrs

Defn Two rus X Y are

apendent it

Equivalently
X and Y are ind if

X and Y are ind
if

1

Proof omitted

fXY (x; y) = fX (x) fY (y)

FXY (x; y) = FX (x)FY (y)

8x; y 2 R

8x; y 2 R

Statistical Independence of Two Random Variables




P (X 2 A; Y 2 B) =

A;B ½ R

P (X 2 A)P (Y 2 B)
































































































pXY (x; y) = pX (x) pY (y)

8x 2 RX; y 2 RY

One Function of Two Random Variables
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