
 

Lecture 32

Recall from last time that for vomables X y

CovCX y Eax Ect y EAD

and that calx D Easy EADELYT

Prof Cov X y Coucy X

Pf obvious since Xy XX so

E xD E EAD Efx E EAD

Prod Cov xx Vor CX

Ffi CovCX EE x EG DG EES Ek x EADY
var X

Prod CovCaX y a
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Pf Observe that it suffices
to prove that

couCE.xiy E.coucxi.gl
Then substituting y ht tYu and the fact

that

CafX y Cov X X g me the
dinned result

Let Mi Efx i ECD 0

then CovCEE Xi D EKE.xi Y EEExDECD
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ELEWD
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Ei Cov Xi y
as required

Corollarywarrace of a sum ofRU's

Var EI Xi E Var ki t 2 ECouch
X

Proof var CEXi CoufEXi E Xi
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EE IE Cov Xi X

EEK it Kidd

Vardi

E var Xi
covki Xj

Eyarlxi 2 govHi X

Corollaries Lef X Xu be independent

Then Var X t t X a E Varki
Tf By independence Cov Xi X 0 for ifj
The result follows

Correlation
For random variables X and Y the

correlation of Xand YB defeatto
be
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Proposition H X Y HE DEI

PI Lef var of Varcy of

Then tn oevarffy.tt fy
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fax

I t l t fDh2fCx y
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So for all n
o e i t c 155644
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For n even we get LESLEY
For n odd we get I e fCx y so I Say

Hence IE f x 4 EI

Proposition f x y II ifl y a lblX

PI Leff as an exercise

The idea is that f X y measures how



linearly related fraud Y are

Moment Generating Functionsmuumuu
Tet X be a random variable

Then we define the monet generatingfunction of X as

in Efe for telR

So
M 7 e pix if XD discrete

and

made e fcx dx if X is continuous

Let's study the continuous case By Leibniz's rule

uMx MY ffdd.ie ftxIdx

ffxnetxflx dx

and so MY f xnfcxd FIX the nthmoment



The proof is rderhral on the dosrete case
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