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Def let X be a riv. The smallestralgebrathatmakes a measurable is

It is case
inFairexces:

ear C
(x-B3

\x= x3 =x")-x,x]
and (-0,2) generate B

Let Random variables X, X2, ... are independent
↳

nw?
C

if 5(x.), Wx2), ... are independent

⑪

events (X,B,3, 4X2tBz3, ... are independentBitB

#

P(X,B:Xie I3 = P(X.Bi} Vfinite ICN

#
R. v's X,X2, ... are independent

(X, =xXieI =4X:=xi * ICIN, Fxit R

⑭f (E)by def

(E) Families A;:=((X,tx3:x=1B] are independent by assumption
and are i-systems 1Thmp. 36

Walgebras (ii)=[(x,-B, 3:BERRY
are independent. I

⑭ X,... Xn are independent -> g,(X), ..., qu(Xa) are independent
Xmeasurable functionsgi:R-R

FB, *B: P(gi(Xi) +BiXicI] =P(Xi =g!(Bi) vi ==3 =MP(X,+ g(!) }
en Te

-'99(xi)=BiY. B
Es by measurability independence)
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· Consider randon Distecutionbe dependentto

Convenient toconsider as arector

X =(X.,
..., Xn) taking values in IR

· Similarly tothe AD case, the ration ("law") of X is

2x(B) ==P4X =B3,B +B

a prof, measure on (IR", BY.

Lx is called the histribution of X., ...,Xu, as opposed to

2x, ="marginalbution"of each Xi

*p X.,
...,
Xn are independentS 2x =2x,*2x,

Err=2.
()) Let B =B,x B, where Bit B. Then

2x(B) =P((X,Xz) =B,xB23
=PSX, eB,XzfB2)

=P(X,+13.[X2 + Bz3 =2x, (B). 2x, (B2).

=>2xagrees with 2x,"Ly, on sets in B

Il

I-system

wees 2xagrees with Ex."2x, on aproduct sets)
=B

() P(X, 2x, X2
=x2) =P4(X,x) =(-x,x)x(

-x,x33

= 2x((-3,x,xx)-x,x))-2x,(-3,x,).2x,)
-3,x) =P(x, =x3 -P(x-x}

criterion -
-X, HX.

Def IDFof Xe, ..., Xu is Eken, ..., an):=PEX,1,3-..(Xn =x

Criterion p. 37=>

Cor Xi ..., Xn are independent Fx(x,..,x) =Fx,(x,) ... Ex (n) Faiz
-
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Eetation: Similarlyto 1-D case:

Eg(x) =8d2x, i.e. Eg(x, ..., Xu =18(Xe, ...,Xa)d2,(a, ...,a

⑭ X, ..., Xn are independent -> E(X,... Xn)=(EX,) ... (EXn)

Mor n=2: 2x, *2x2(p.38
#IX,x) =andEx (de (d2x) =(EX,) (EX)I
Remarks (a) "E"does not hold, i.e. ifX,=X2:EX=(X)" would mean
- HeatVar(X)=0.

(6) If X; are independent, then so are gi(xib ruble gi (p.37)

=>E(g.(x,) ... gr(xn)) =(Eg.(X)) ... (EquIXn)) Ambleg: (*)

(c) (*) =>X., ..., Xu are independent

-choose gi(x) =14x=x;}
=>(*) becomes 4 X,tn, ..., Xnfx3

=IX, 1x,3... [Xsy
=>XI... Xu are independent (p.38)

⑫ X..., Xn are independent ->

Var(2,Xi) =E,Var(X:)

Rof W.C.0.6. EX: =0 (subtractingEX;does notaffectthe variance)

(var(2,xi) =#I(,X:)] =E(=Nx) =E**EEis
E E(Xi) (X;7 =0.0=0 i+3)

EX:X-Binom (n, p) =#successes ina independenttrials,
where each trial is a success with probability=p.

x=2,Xi, XiwBer(p) id. -> EX =p, Var(X)=np(1-p).
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