STAT 702/J702
October 28, 2004

-Lecture 20-

Instructor: Brian Habing
Department of Statistics
Telephone: 803-777-3578
E-mail: habing@stat.sc.edu
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Today

* Homework
* More on Expected Values

* Moment Generating Functions
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Ch 3: #66) First find the c.d.f. of X
and then find the p.d.f. by
differentiating.
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Problem 2) Assume a sample of size
30 is supposed to have come from
a standard normal distribution.
What is the 99th-%ile for the 30th
order statistic?
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Chapter 4 Revisited:
More on Expected Values

For constants a and b,
E(a+bX)=a+bE(X

Var(a +b X)= b2 Var(X)
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Let X4, X,, ... X, be mutually
independent random variables,
then:

tsy = E(ZX) =ZE(X) = Zuy
oxx? = Var(ZX) = ZVar(X)) =X o2
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What if the X; are not independent?

First, if the X, have joint p.d.f
f(x,...x)) and Y=g (x;,...x,) then
ECY)=[--9(X,..-X,) T (Xq,..., )dX, - dX,,

Provided the integral converges with
lg1.
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Now consider Y =a+b} X;
i=1

and finding E(Y) and Var(Y).
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Covariance
Cov(X Y)=E[(X - )( Y -uy)]

Correlation

Cov(X,Y)
Cor(X,Y)= pxy =

JVar(X)var(Y)
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4.5 — Moment Generating Functions

The moment-generating function
(mgf) of X is M ¢)=E(e?)

M (t) = > e p(x)
M(t) = [e* f (x)dx

sa
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Why “moment generating” ?

Assume the mgf exists on some
interval around O...

M(t) = [ f (x)dx
M) =3 Te™ f (x)dx
dt
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Other properties:

a) The m.g.f. uniquely determines
the p.d.f.

b) If Y=a +bX then My(¢)=e@M,(bt)

c) If Xand Y are independent and
Z=X+Y then M,(f)=My(#) My(¢)

2=
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