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Linear Transformation of Gaussian Random Variables

Linear Transform
N Gaussian random variables

linear transform of Gaussian random variables X1, X5,---, Xy

=anX1 HanXe +--- +anXn
=anX1 +anXo +--- +anwXy

=an1 X1 +ana X2 +--- tanwXn

d11 412 - 41N X1

a1 axn - apy Xa
[Y]= A= o o o | IX]=

ani an2 - ann Xn
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Linear Transformation of Gaussian Random Variables

Linear Transform

N Gaussian random variables

Corollary

linear transform of Gaussian random variables X1, X5,--+, Xn
[YI=[TI[X],  [Y-Y]=[T]X-X]
XI=[T17' Y],  X=-X]=[T]'[Y-Y]
Yl 71 Xl 71
Y2 72 X2 72
[Y] = : ) W] = . ) [X] = : [ﬂ = .
Y/\/ Y7N XN X7N

[T] is non-singular
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Linear Transformation of Gaussian Random Variables

Linear Transform
N Gaussian random variables

Corollary

linear transform of Gaussian random variables X1, X5,--+, Xy
Xi=T (Y1, Yn)=at Yo+ 42N Yy

oX; 9T !

— — i
oy, a9y, °

Xi—Xi=a*(Y1—-Y1)+---+a™(Yy—Yy)

al denotes the ij — th element of [T]~?
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Linear Transformation of Gaussian Random Variables

Using Jacobian (1)

N Gaussian random variables

Corollary

linear transform of Gaussian random variables X1, X5,--+, Xy

=777 = 17

Cxix; = E[(Xi = Xi)(X; = X))]

N N _
= Z a3l Z ”"E[ (Ye = Yi)(Ym — Ym)]
k=1 m=1

N N
_ Z alk Z almCYkYm

k=1 m=1
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Linear Transformation of Gaussian Random Variables

Using Jacobian (2)

N Gaussian random variables

Corollary

Cx,x;is the ij-th element of the covariance matrix [Cx]
and Cy,y,,is the km-th element of the covariance matrix [Cy]

[Cx] =TS IATI ™

[ = [TI[CY] (T

17| = e TP
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Linear Transformation of Gaussian Random Variables

Using Jacobian (3)

N Gaussian random variables

Corollary

fxg-xy (X1, XN)

= g xy (T1 (Y1, YD) TR (Y1, 5 Y )

1/2

_ TIiHieey
(Qn)N/Z

{ X][T]t[CglllT][X—X]}
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Linear Transformation of Gaussian Random Variables

Using Jacobian (4)

N Gaussian random variables

Corollary

le...XN(Xl,"‘ 7X/V)

1/2

_ TIiHieey
(2m)N/2

Xp{ - XTI [C;] 1[T][X—X]}

e v = VG Yy — V]
L @“{‘ 2 }

Young W Lim Characteristics of Multiple Random Variables



Linear Transformation of Gaussian Random Variables

Using Jacobian (5)

N Gaussian random variables

Corollary

a linear transformation of guassian random variables produces
gaussian random variables
the new variables have the mean values

N
Yi=Y apXe
k=1

and covariance given by the elements of the covariance matrix

[Cy] = [TICIT]
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