Last lecture

The Central Limit Theorem and Gaussian Approximation (Ch 3.6.3)
e Examples

ML estimation for continuous RVs (Ch 3.7)
e Definition
 Examples

Functions of a random variable (Ch 3.8)
* Find CDF/ PDF of g(X) (Ch 3.8.1)



Agenda

Functions of a random variable (Ch 3.8)
* Find CDF/ PDF of g(X) (Ch 3.8.1)
 Examples for

 General

X is Gaussian
 (Case by case

* g iscosine/ tangent

* g isstrictly increasing



Find CDF/ PDF of g(X)

Motivation — | know X follows some distribution
* butwhataboutY = g(X)?

1. Scope the problem - Find support of X andY, are they
continuous or discrete?

2. Find Fy(c¢) from integrating fyx (x) over {x: g(x) < c}
* IfY is discrete, normally we can find pmf py (¢)

3. Getfy =Fy'



1. Find support and continuity
Examples - General 2. Fy(6) = [ e fx ()X

3. fr=F

RV X follows fi (1) = &
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2. P{X*<c}=

.Find fy, uy and oy




1. Find support and continuity

Examples - General 2. Fy(6) = [ e fx ()X
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1. Find support and continuity
Examples - Gaussian 2. Fy(0) = [ rxyee r () dx

3. fy=F
LetY = X?,where X ~ N(u = 2,02 = 3),findfy m 3
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fr(c) = Fy'(¢) = fdc-2\ — /-dc-2
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1. Find support and continuity

Examples — Case by case 2. Fy(6) = [ e fx ()X
3. fy=F/
LetY = (X — 1)?, where X ~ Uni(0,3), find fy

Fy (c)= P{l 24X .

+ Fy(c) C)= Pol-JoeX £ 1+Jz :j L
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Midterm Review Poll

* Halloween (Oct.31) class time

* Vote for the contents!

* Optional guestions on general classroom
feedback

#3976074



1. Find support and continuity

Examples — Cosine 2. Fy(6) = [ e fx ()X
3. fr=F
Let B = acos®, where @ ~ Uni(—m,m), find f3 R
* Usefulin DSP 1 <04
* Fg(c) <104 < )
—+ %\
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* fg(c) = Fg'(c)

. g dcosTti) 2
Hint —=——— = (1—x)2




