MATH 180A (Lecture AQQ)

Today: Moment generating function

Next: ASV 6.1

Week 9:

o Homework 6 due Friday, March 10



Characteri2n nq random varables

o PMF/PDF for discrete/ continvous candom varciables
PReR)= 2 Pale) | P(XeA) = § £ dt
A

e CDF
Fo(t) = P(Xsic)

e ENX), VQ(‘(X) j]\les P&FHQ\ informaction

e Moments (E(X“)S‘Q\ (some+\m<s‘) describe ur\fqug[j
Thee A(s'&r'\\:uﬁov\

[\\E\I\) TOQL‘. Momp_n-\ 3ehQFQ+'lr\3 ffur\C_'Hof\ (M@F)
conventent  when wor\éiv\:j with  sums of 'mclafe.r\deﬂf RVs .



Momen—k ﬂ{ﬁ&(‘o:‘f\.ﬂﬂ 'FunC*’l.oV\

D_Q_‘E. Let X be a random vorciable. Then

Exa_mp\es (mo(‘e_ 'ln ’1\\2 '\'exﬂxmk)

o K~Ber(p) E(e")=
o X~ Ruisson(A), E(7 )=

o X=N(1Y, E(e7)-



Momen—k Q‘QT\Q(’"O\"Y\.T\ﬂ 'F(J.(\C*—l.o'f\

Examples

© X'VN(}MGL)\ use  that £ Z~ N(ou) , fhen €Z+/u~N(/4,61)
E(th5=

e Exercise : Lejv. X be O cl(sc,re'(e (‘&h&om Variab‘e_)

P(X=l)‘— P(X=’\\)='2L. Com ‘)u{'e Mx({)

My (k)=



Momen* qenaro\“&\'hﬂ 'FU.(\CJ((oV\

Examples

o More Benera‘\jl if X is oo discrefe random vaciable
Tolng  volues ki, ko ks then the MEF of X is given

(03 Mx (Q\)=
[

M&F s hb'\' Q\ijs e_\ler\jw\'\zm ‘P\Y\;‘\'e .
o Let X~Exp(A) . Then

My k)=

My @) 15 4inite or\\j foc

o For some distributions MEF does not exist Hor oll t>0 OH)D)
E'f) . P(X=\4)=1r% K_\z ez



Equq\ijr\j in disfecbution
M L_QJ( X o.v\& \} bg_ (‘omclom \lo_(‘{o.b\e,s. NQ_ 5&3 ﬂ’m‘t
X and Y ocre ec‘ucxl in disteibution f

Ne denote his bj

In pocticulor, if X*Y dthen F =Ty (COFs ate equal)
and thus PDFs /PMFs are e.c‘qu.

Exomples

><~'Uu{\{ [00) , Y= =%

P(Ves)




\clenjr'\{:j‘mo\ The disteibution with dhe MGF
Theorem

Let X and ¥ be dwo crandom variables let Mx@) My &)
be Thair ME&Fs. | dhece exists §>0 st
(1) Mg &) ond My (%)
(i)
Then
No proof
Condition (1) 18 necessary o be able fo characterize

the distebution b«j the MEF.

Nou should be able o 'ldenJ('nC\j 4he MEFs of classical
cﬁS"VC \ \eriov\s.



\d,eﬂ\"x{j‘lno\ Fhe disteibution with dhe MGF

COn‘HnuouS

- | Mx(ﬂ=e><\>((.§f*z‘lz-\3

Discrete
Disteibution M6F My k) Digkeiba Tron MEF  Mx ()
Bec(p) \-p* ?Qt N(on) ef;
\ Alet-1) | ot R
Pois (M) e N(}*-G )

Geom ( ? A »
oM P) R EX\D 0\) e t e
P(X=\L)=P\L %e P oh t 2 A
Exoamples o | Mii)= H 2t . then ‘

! —\o’c
o If Myx)=£% —~+-g . Tthen
o I Mxt)= eﬁ - then
- Fhew



ComPu.Jrir\q momenTs %ihj MEF
Differentiate My () = E (¥ ) wet +

Differentiate Qjoﬁ\r\

Maore 3e.nerallj
Thn, f My ) is bounded wround t=0 then

No ?fO‘Q‘F.
P\\‘\‘ur\oc\'\\( Q\j \



Computing moments using MEF  Examples

« P(X=1)= P(X=-)= 7 Mxlt)="

\

k3
t
N

o K~Nfaut) =~ Mxi)=e

/2

Mx(t) = et =



