
    

€ 

x =
x1

x2

 

 
 

 

 
     µ =

µ1

µ2

 

 
 

 

 
 =

1
N

xi
i=1

N

∑

2 × 2 covariance matrix :

E x −µ( ) x −µ( )T[ ] =

E
x1 −µ1

x2 −µ2

 

 
 

 

 
 x1 −µ1,x2 −µ2( )

 

 
 

 

 
 =

E
x1 −µ1( )2 x1 −µ1( ) x2 −µ2( )

x1 −µ1( ) x2 −µ2( ) x2 −µ2( )2

 

 
 
 

 

 
 
 

=

1
N

x1
i −µ1( )2

x1
i −µ1( ) x2

i −µ2( )
x1
i −µ1( ) x2

i −µ2( ) x2
i −µ2( )

2

 

 

 
 

 

 

 
 i=1

N

∑



€ 

1
N

x1
i −µ1( )2 x1

i −µ1( ) x2i −µ2( )
x1
i −µ1( ) x2i −µ2( ) x2

i −µ2( )
2

 

 

 
 

 

 

 
 i=1

N

∑ =

1
N

x1
i −µ1( )

2

i=1

N

∑ 1
N

x1
i −µ1( ) x2i −µ2( )[ ]

i=1

N

∑
1
N

x1
i −µ1( ) x2i −µ2( )[ ]

i=1

N

∑ 1
N

x2
i −µ2( )

2

i=1

N

∑

 

 

 
 
 
 

 

 

 
 
 
 

variance

variance

covariance

covariance




