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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

Yi =aunXi +anXe +--- 4anXy
Yo =anXy +anXy +--- +apnXy

Yn =amX1 +aneX2 +--- +anwXy
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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

YI=[TIX],  [Y-Y]=[TIIX=X]

XI=[T17' Y], X=X]=[T]"' Y -V]

Y1 Y1 X1 X1

Y2 72 X2 72
vi=| 2 l.m=| Cm=| | X=

YN TN 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 (V1 Yu)=at Vit +a Yy

oX; oT;*
aY;  dY,

Xi_Yi:ail(Yla"' 7V1)+"'+aiN(YN)'” 7Y7N)

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

Using Jacobian

N Gaussian random variables

Corollary

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

=777 = 17

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

N N
E Z a™E[(Yie— Yi)(Ym— Ym)]

N N :
= kZl a’k Zl a’"’ Cyk Yo
= m=
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