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The multivariate normal distribution NCO
,
1)

Satisfies i

① If ✗=/¥
.

] is sampled from N(0,41)

then ✗ , , X2 ,
a - . /Xn are in dep ,

and each is NCO
, 1) .

⑤ IF Q is an nxn orthogonal matrix

and ✗~N(0,11 then QX~Nt.SI .

E± F X
, ,Xz are indep NCO

, 1) ,
what's the distribution of X , +2×2 ?

Hypothesis : X +2×2 is NCO
, 5) .

⇐ ¥4 + ¥1k is Most) .

"

¥ ⇒[¥] 6=[¥ ¥] .is ortho .

-¥¥



: Q[E) is Nco
,
1)

:[¥ ÉY¥] is No,⇒ .

i. [121¥) is Mo
,
5)
.

independent identically distributed

Exif . If ✗
\ ,
in ,Xn are iii. d. Nco,1) ru 's

+ - - + Xn) is also NCO,1)

because [¥ ¥ . - u ¥ )
-

Fusional

is the first row of an orthogonal
nxn Metin .

For a random vector ✗C- Rd
"

1¥:)
Calx:X;) # EKiXj]- f-Ki]$[×;] .



for a vector w=(d] , the matrix WWT has

the Ciij ) entry wiwj .

☒ The corrasion mat of ✗ is

⇐ EKE]- LEXJGEXJ

IF Y is ru taking values in vectspc

Yµk density fly) .

Iffy] = { yfcyldy

Covariance of N(0,11) . Sf XNNCO
, 1)

f- lxixj]={
1 if i=j

EKREM
Xo if it

,
-

Now what if ✗ c-Rd is distributed as NHA)
and Y = B✗+µ for some invertible dxd B

and it c- Rd
.

[ linearity of expectation
Elly]=E(BX]+µ=BE[☒+r=m

ol



tfYYt]=E[(BX+µK✗tBttµ+B
=E[ BXXTBT)+E[ But]+E[µXtBt)+µÑ
= BE[¥JÉ+B☒Ñ+µE¥Ñ+µµt
= BBT + apt

Carly)= BBT

Conclusion: if X~NG.tl and Y=BX+µ then

Y~N(u, BBT) .

Fact . If two Gaussian distributions have same

mean and covariance
, they are equal !

Suppose ✗ c-Rd is NCO
,
# and

Y= AX where A is dxn
,

rank d.

elaini Y has a Gaussian distribution

Prt . Use SVD ! A = USV,
up orthogonal , 5- D. [1,8*-51--181%0]
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7- UDI # ☐TX

~ UDfI0]X bk Vt is orthogonal

✗ is not-init

n UDX ~ NO
,

#
dad
)

~ BX
,:D

where B= UD invertible

So Y Gaussian NCO
,
BBT)

"
Nco
,
UBUT) .


