Lecture 11 Outline Review of Last Lecture

1 Conditional Probability and Independence

I Mean and Variance of Random Variables 1 Partitions of Probability Spaces

1 Operations using Mean and Variance + PB)=2P(BIAIP(A)= ZiPEBNA)

i Transformation of Random Variables I Random Variables (defined on (,E,P))

) I Function X mapping Q to real line.
I Several Random Variables pping

1 Joint pdf, conditional pdf, independence, I RVs characterized by CDF and pdf
joint moments I CDF: Fy(x)=P(X=x)

| Sums of Independent Random Variables L pdi: Ty (x)=dFy(x)/dx

Mean, Moments, Variance and Functions of
Characteristic Function Random Variables
I Mean of X is p=E[X]=[xf,(x)dx 1 For g(x) afunction on real line: let Y=g(X)
. EgONI= J(0T(x)dx Fo(y)= 11,090 ll o
xg(x)"y
» nth Moment: E[X"], E[X*] is mean square ! For g monotonically increasing and 1-1:
i Var[X]=o,2=E[(X- W)A=EDXT- by :
: : F,(y)= 1 fy(x)dx
I Chebyshev inequality: P(|X- py|=€)< oy?/e ” e

». Characteristic Function: q)x(v):E[ejVX] I For g monotonically decreasing and 1-1:
g(x)

A ¢y(v) is inverse FT of pdf. F,(y) = ffx(x)dx —_ v
I Important in looking at sums of RVs R0 T x




Several Random Variables

Joint Moments

Let X and Y be defined on (Q,E,P(¥)
Joint CDF F  ((X,y)=P(X=X,Y=y)

Joint pdf: y x
fo (6 Y) 1 Ry (X Y) :fffxv(gvv)dgd"
Conditional probability: e
fy(yI X =x)=f (X, y)/ (X
Independent RVs:
S (6, 3) = fr () fy ()

Joint Independent RVs

I For X and Y joint RVs, joint moment is

E[XY* 1= 1 1x7y" [y (x, y)dxdy
#'#"
I Correlation: E[XY]
I Uncorrelated if E[XY]=0

I Covariance: CoV[XY]=E[XY]- bH,.

I Correlation Coefficient:
_ CoV[XY]

XY I
XY

Main Points

1 Sum of independent random
variables has pdf equal to
convolution of pdf
I Multiply characteristic functions

I Mean of sum is sum of means

I Variance of sum is sum of variances

! Mean and variance characterize many aspects

of a RV.

A function of a RV is another RV with probability

defined by the underlying RV.

1 Several random variables have a joint pdf.
1 Joint pdf factors for independent RVs.

! The pdf of a sum of RVs is convolution of pdfs.



