Lec 3 random variables

Def 3.1 (random variable)

1 probability space (€2, F,P), OO random variable (1] Borel measurable function X : 2 —
R. Y

Remark 00 measurable function, j20: O OO Borel set B C R, 0 X~ 4(B) € F. OO: X(w) =
w? OO0 measurable function, OO0 Borel set B C R, [ X~ Y(B) = {w € Qw? € B} € F.

Proposition 3.1

Prob space (2, F,IP) J, random variables X7, Xo, ..., X} : Q — R, [JJ Borel measurable function
g:RF 5 R,

X:O—=R
w = g(X1(w), Xa(w), - - ., Xp(w))
OO0 random variable.

)

Proof OO measure theory IO O: OO,  finite seq of Borel measureable functions (f; : € —
R)* ., O000000000Y, OO f = (f1, -, fr) OO0 Borel measurable function (from
RF).

OO0, X OO go f, OO Borel measurable function,  composition, (1] 1 CICI T Borel measurable

function ([ random variable).

3.1 distributions

Def 3.2 (probability distribution)

(1] random variable X : © — R, [ probability distribution [J X [1[] measurable function [1[]
probability measure P, pushforward measure, [10] Py. C1CI OO0 Borel set B C R, [

Px(B) = P(X~(B))
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