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* C‘Qnero:\\'nci 'FunC*’\l.oV\

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

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

(€Y< E (& Vg (B ) (e )
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:EL-‘. 't 1.2
4 oz =My(te)

e Exercise : Lejv. X \De O cl(sc,re'(e (‘OJ\clom va.rab le

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

My (£) = ét
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t elte

1 S . =
3+ e i _c,os‘/\(-k)
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Examples

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

b
T M= @R k) c @ Rk e e Kk )

M&F s hb'\' Q\Nuujs e_\lerdw\'\ue -F\m)re l

o Let ><~EXP(A3 Theh

My &)= fe /\el\iéx—/\f A
cee  h EEZA

)\ g {
A-E ( A
‘”\)g('k) ‘lS «Fm\\e Ot\\j {or {,4)\

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



Equq\ijr\j in distecbution

De;f Let X and N be rondom variables. We soy fhat

X and Y ocre ec‘ucxl in disteibution H:
FNXQB%-Wﬁe%) gr“@ BciR

WNe denofe This bj X = 7/

In ?urjr'\cu\ur( W X=y (then F o=Fy (CDFs are eciucd)l

and thus PDFs /PMFs are QC‘MOJ.

E)«um\?\es
X~ Unid [00] , Y= 1=K N
P(Yes) = \’Kés> = P(Xz1s) = {S‘ ocs < ) = PXes

Fy= Py P(X=Y)=P(%=1-%X)=9f(X=3%)-0



\den\"\{:j‘mo\ The disteibution with dhe MGF
Theorem

Let X and ¥ be dwo crandom variables let Mx@) My &)
be Thair MEFs. 1§ dhece exists §>0 st
() My ) ond My (k) oxe Fate G t(3,5)
() Moy =Mety &Ko o te (5.9)
then XY | Wand ¥ are equad in ditribufion
No proof
Condition (1) 18 necessary o be able fo characterize

the distebution buj the MEF.

Nou should be able o '\QlenJ('nC\j 4he MEFs of classical
cy\'s"ﬂ‘ \ \eriov\s.



\&eﬂ'\'-\{j‘lhox Fhe disteibution with dhe MGF

Contfinuous

Discrete
Disteibution M6F My k) Digkeiba Tron MEF  Mx ()
Bec(p) \-p* ?Qt N(on) eg
\ Al€t-1) 2 tpe S
Pois (M) e N(}J\.G ) e
Geom ( ! A )
oM P) R EX\D 0\) e t e
P(X=\L)=P\L %e P o , t2A
t2¢" 2
M)((-E\= \ ;e ( then K ~ B!M‘('—;)

Examples o |f
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o I Mx®=2_+%  dhen P(X=-10)=3, P(X-0)=3

I Mx ) = eﬁ

then  P(X=

\

CUF M) mexp (EBT Y-
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W b

— =
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‘ ‘\'\r\e\n X*’N(SWLS)



