aussian (No

aussian (Normal) pdf

1 1 (x—py)" | =)’
= - exp[— - [ o LA =4
27622 (1- p2y) 2(-py)| oy oy

arginals and conditionals are:

(02
fx < N(,UX,O';); Srix=x < N4, +pXYO_—Y(x_qu)’ 0-1%(1_:0)2(1/

X

(02
[y ©< N(luY’O-Iz); leY:y o< N(Ux + Pxy O_—X(y_;uy)’ 0-)2((1_:0)2(1/

Y

are bivariate Gaussian, then pyy= 0 (Uncorrelated) = indep
=0, fv(xy)=fx(x)f{(y); This applies only to jointly

dence = uncorrelated, but
d does not imply independence
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More than Two Random Variables:
Random Vectors ; Multivariate Gaussian

The notion of multiple random variables can be extended beyond ton > 2
using the vector notation

One of the important multi dimensional pdf is the multivariate Gaussian

X, X1
— X2 y x2 =\ _ 1 1 = Tz—l = i
: \/ Q2r)" 2|
X
- s Magnitude of >
- - the determinant - .
Hy Oxx, Oxx, °° Oxx,
v 'u 2 v v o 24 o7 D7) a 2
E{X}z/,lyz X X E{(X—,uy)(X—,uY)T}ZZYZ X:X X,X y X:Xn
_lan | _Gxnxl O-anz O-ann |

Uy 1s the mean vector, and X is the covariance matrix

Oyx, = E{(X,—p)(X; - )} oyy =E((X,—p)"}=0y
Modified from: From: Shanmugan 2013 4



inal and conditionals are also Gaussian

and X, are subvectors of X, then the condititonal of X, given X
o A -1{—
ssian with flg z, =Hg, + lezzz(x2_ﬂfz )’ and Z)?ll)?z =le_212
ezi={zu le } is a partiton of Z;?

B D

mple:

)

X

2
TR

If Y=AX, then Y is Gaussian with M, =AU, and ZY=A zf A




