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Multivariate Normal Distribution

1 e 7 X7z (X-p)

vem*<iz]

X
X = (y)

Hx
M= (uy)

S PO
P Ox Oy ?

_( Sx? erSy]_
“lrsxsy sy J°

Det[=] // Simplify
- (-1+r?) Sx?Sy?

Inverse[z] // MatrixForm

Sy? B r Sx Sy

SxZ Sy2-r2 Sx2 Sy? SxZ Sy2-r2 Sx2 Sy?
_ r Sx Sy Sx2

Sx¢ Sy4-rz Sx< Sy Sx2 Sy?2-r2 SxZ Sy?
—r R SR
Sx2 (1-r2) Sx Sy (1-r2)
_ r 1

Sx Sy (1-r2) Sy2 (1-r2)
1 R SR
Sx2 (1-r2) SX Sy (1-r2)
_ r 1

Sx Sy (1-r2) Sy2 (1-r2)

(X -M) // MatrixForm

o

1
-5 (X=-M)T.2 1. (X-M)

XmUx ) B

XM = ( XmUy

XMT_Inverse[=] .XM // Simplify // MatrixForm

_ Sy? XmUx2-2 r Sx Sy XmUx XmUy+Sx2 XmUy?
( (-1+r2) SxZ Sy2 )
XmUx? 2 r XmUx XmUy XmUy?
+ _
(-1+r2) Sx2  (-1+r2)SXSy (-1+r2) Sy

{{-

71}

1 e——; (X-M)T_Inverse[2] . (X-M)
vV (2 7)? Det[=]
1 Ocux)2 20 (X=px) (V-ny) | (Y-uy)?
1 e 2020 ( 2 ox oy T )

2noxoyV1-p2



130508_Multivariate_Normal_Distribution.nb

m Determinate

A o P,
P Ox Oy Oy
Det[A] // Simplify

A"l = Inverse[A] // MatrixForm

Bivariate Normal Distribution

X={x1, x2, x3, x4, x5};
Y={yl, y2, y3, y4, y5};
n = Length[X];
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S XX =Part[{X - MuX}._.{X-MuX}", 1, 1]/ (n-1);
S_X=Sqgrt[S_XX];

S_XY =Part[{X -MuX}.{Y-MuY}", 1, 1]/ (n-1);
S_YY =Part[{Y -MuY}._{Y-MuY}", 1,11/ (n-1);

S Y =Sqre[S_YY];
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Bivariate Normal Distribution
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