Characteristics of Multiple Random Variables

Young W Lim

June 15, 2019

Young W Lim Characteristics of Multiple Random Variables



Copyright (c) 2018 Young W. Lim. Permission is granted to copy, distribute and/or
modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with no
Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the

license is included in the section entitled "GNU Free Documentation License".

This work is licensed under a Creative Commons ®@@
"Attribution-NonCommercial-ShareAlike 3.0 Unported”

license.

Based on
Probability, Random Variables and Random Signal Principles,
P.Z. Peebles,Jr. and B. Shi

Young W Lim Characteristics of Multiple Random Variables



https://creativecommons.org/licenses/by-nc-sa/3.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/3.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/3.0/deed.en

Outline

@ Joint Characteristic Functions

Young W Lim Characteristics of Multiple Random Variables



Joint Characteristic Functions

Joint Characteristic Function

two random variables

Definition
The joint characteristic function of two random variables X and Y
is given by

Ox (w1, 0) = E [ejwlx+ja>zY]

wheremw;and @pare real numbers. An equivalent form is

¢X,Y(w1,@):1 [ fX7y(X,y)ejw1X+j“’2ydxdy
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Joint Characteristic Function and Fourier Transform

two random variables

the 2-dimension Fourier transform of fx y(x,y) when signs of
wiandw, are reversed

Sx v (w1, ) :/ / fxvy(X,y)ejw1X+ja)2dedy

the inverse Fourier transform

1

fX,Y(X7Y): W/_m/_md)x,y(a)lja)z)eJ'w1ijzydw1dw2
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Marginal Charateristic Functions

two random variables

Marginal characteristic functions are

¢x((01)=¢x,Y(€01,0)=/ fx,v (x, y)e/**dx

(DY((D) = ¢X7y(07 (02) = /_ fX7Y(X,y)ejw2ydy
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