



































































































































stat 13

with prob PWarm up 10 00 10 10

Let Xu Ber r X to with prob i p

a Find E X l Pt Oi i n P

E x Piptoecap
called moments

of X

think of
ett as a function gE XK P

of X Berle

b Find E et te IR
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fu all ter
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Eto
to
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GO

we take the derivative of

age
telety p

to find the moments ox
X

Etf and evaluate at to

tie For X a RV MyH Efett
is called the moment generating function

MSF of X




































Specialletone

IEIEffeneratingfunctionaf

Nexttime Finish MG F Sec 4.4 start Sec 4.5

EV defined for K o 1 33 r

ECK ELD I moments describe
your distributionECT
EI Istmoment is mean

ELI andmoment relates to variance
3rd moneutrelates to how

skewed the
distribution is

Note VarCH EAT EAT
computing the moments of

a RV is sometimes

hard because it involves computingcomplicated

integrate or some
ECA Iffadt it X continuous

Pay it X discrete

The Mbf allowshe to compute the

moments by computingderivatives which is

easier



Recall EACH ITCH flat

we define te Mbf off to be

My LEECE Iéfadx it continuous

t

mya
is sometimes Eggo if X discrete

writtenYet
in Hw 9

In the warmup we saw for Xu Ber p

It derivative evaluated
at t o

MEA ECM
to

lets show that is true for most RV X

Recall the Taylor series for es's
E it 9 4 3 t

letter X RV
You can do this for the RV EX

ett It EX text t
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EG t EA É E 5 tMyth

My EA
too

IEMx ECE
to

more

generally II MI gffletto
Let notworry IIE 11 81about why this step is

true see Leibniz
rule

E Xk

Summary
the MGF My ECett contains

info about all of the moments off By taking
the Kth derivative and evaluating at o you get
the Kt moment



Thy Ita MG F exists in an interval

around zero MACH ECT
to

Not An Mff doesnt always exist in an

interval around Zero see append it for an example

E let X r 6amme nd
Recall so

far
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If'é't 20 put fur e'do
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Find MyCA

stent write
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t as an integral
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fret I Ei



Stenz solve the integral

Hint
Kusubstitution
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call It a MG F exists in an interval

around zero MACH EX
to

Let Xr GammaCod
Find Myth

to

Recall My t E for th
r

MCA Ifa Er
r I
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Mflo this is EA

Similarly

Find i II My to
M t r IF r DH E
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m o read if IFI

East



Va LA EAT ECHT IED
Fa t Ea Ie 50

E A RV X take values 1 2,3
with prob Ye Ys Yo

Find MyLt

E let
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E Xn Geom t
P X 8 3 I x 42,3

Find Mya ECE

Eesti's
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Recall from Calculus

ÉÉ IYER
xn poison Paek Mt If p
a Find Mala Elett
b Find EA

MH E
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M É e a discrete Rv with probability mass

PCA Eye 13
function

O else

The Mbf Mya only exists at 10 and hence does n

exist on an interval around zero

PH
It is known that the series

Iz tht t e converges to If

Then PCA GET 8 1,2 3

o
else

is the prob function
of a RV X

My G ELE É EPA
L

ÉÉ
The ratio test can be used to show this

diverges if 20 Hence this RV only has

an Mbe at tf o and is not differentiable

at zero


