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· Gaussian Process:

- Review of Probability

· DensityX f(x)
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· If X rf(x), then
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F(x) =Pr(X,t(X.,x,+0X),XzG(X2,xz +0X2))
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· N(x) =N(x.,x2) =# of points in (X,4, +0x.) x(X2, x2 +0x)

f(x) =f(x,xu) =N(X,x2)/N

Nx) =f(x,y)0X,5Xz
->
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· E(h(x) =(h(x)f(x)6x =U(h(x.x2)f(x,y)dx.dx

· Transformation:1 =A X
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N(X) =# poims in Dx *(x) =# poims in Do

N(X)/N =f(x)/Px) N(0)/N =fx(X)IP.)

A- A
⑧

sof(x))(px) =f,(x)(D.)

⑭I



So ID1
=(de+(A)

ID x1

x2Δ A
& Δ(9) ........... >

(de+ (A)/
Area:1 -12Δ i

Area= A,

(j)
x.

i =(X) =Ax =(t,A2)(i)

Make LA the size of Texas -> densisis smaller
Make LA the size of UCLA -> densisis larger



-change notation (X,4) w f(x,1) joint

Nm as points

·ff
ΔX,ry -> 0

Operation 1:qualizadin
· f(x) =N(x)/N

=

ENLx,r/N
=zf(x,y)0x5y

*X ΔX Δx

-(f(x,y)dy
N(x) =5N(x,y)

· Similarls f(x) =(810, de



· conditional densite fl01x)
Operations:Conditioning

normaticanizers.F(x) =N(0)/N

Δ&S
↳ x x+6X

· f(x(x) =N(x,0)/8(x)
*y

= v(y/N(x) f(x,y)0x0 +/f(X)ΔX
=

Δ Δ&

=f(X,0)

Operation 3:factorization f(x)

· Factorization:

f(x,y) =f(x)f(x(x)
=f(x) f(x) X)
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Independence:X +
g

F(((X) =f(y)

f(x(0) =f(x)

f(x,1) =f(x)f(4)



·Xrf(x)m2x,..., xn3
yvf(x) = (y,..., om3
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x: (Xi,yj)
" n =1anr x +yXw population

· Multivariate Statistics: PLX.YEB)=mn - en
Xmxn f(x) =

P(XE()P2YEB)

· (F(X) =(Xf(x)6x =

ELXis)

m xn

AB constant

· ECAX) =(Axf(x)(x =A/xf(x) dy=AlELX)

· E(XB):1E(X) B



Vector:Xox. f(x)

Mon =(E) x/

Va(x) =(E)(X -M)(x -m)+)dx
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Thus Var(x) = 0



· cor(X, 0) =E(( X - E(x) (8 - E(y)))
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· Gaussian Density:
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· Noxe:X =M +Qy 6
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dim reduction

+2009.0, principal componentanalysis



· Note: yvN(0,1)

ECOS,=o unconcated there are

X =m +QX- N(V,z)

E(X) =1 +GE(X) =M

Var(x):ValQ0) =QVals) QT
: G1GT =z

change of variable
x N(M.z)

X =AXNLAM,AzAT)

F(y) =

AM
Va(X)=A ZAT

fx(x)(px) =f,(x)IB |

fy(x) =(f(z1zexp)
- z(x-m)2(x-m1)

fy(3) =fx(x) (x) =fx(+
+

y).
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Var



· Gaussian Process:

(j)v(0,z=(z:zi)))
[x,1X.] W(Z.Z.x.,Zn - 20,2,"2,n)
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Thus

(j) N(0,(8"S-5,9,)
So that

· X,wN(0,5,)

Xc =AX +5, 21X, SwNl,Zaya)
Given x, (i.e. fixx), I has the same distu

· [Xz(x,] wN(Zu,5,ix1,2,2- 5,5,2,2)


