MATH 180A (Lecture AQQ)

Today: Joint distribution

Next: ASV 8.1

Week 9:

o Homework 6 due Friday, March 10



Com‘:wjrir\q momethS usina MEF
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Com{:cqu moments using MEF ExamP\es
o P(X=1)= POK=1)= & M) = cosh(£) = €27 M (6 = sinh (%)
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D\‘s'\'r'\bu‘\'\bh 0& oL —Fund'\'oh o{: aC (\&r\dom \Jo.r(QBLO_

Let X be a rondom voriable \eJc 9 be oo funcfion defined
on ’“\2 row\je Q'F X \]\je, O_(‘e_&Aj \Lhow hom -‘o C.ow\Pu:]-Q E(3()Q\

E(400)= Z30P0CK)  E(300)= [ gy Fy () b
Q: How to com\aude the PMF/PDF o 3()()'7.

Discrefe case: () find the set of all ?055."0\‘2 Volues of 3(X)
@) P(q)=e¢)= Z P(x=\)
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Disteibution of o function of a continuous random variable

Let X be a continuous candsm variable, 9:R->R
In order to compute fhe POF of 3()@
(i) compute fhe CDF of 3(x)
(i) differentiote qhe CDF of 4(X)
Exqm?h
Let W~ Unf (o et 3(1)=- *\03 (-x) Hor A>o
Find fhe disteibution of \/=3(x)
(o) Range of (e \3053\\0\2 Values ) of Y is (0,+w)
() P(g(0) €% )= P~ log(r- Xju) P(log (1-%) 2~ At )= P(I-% 22
=P(Xé|-é“) - (-e”
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Lineat Fransformotion of o continuout tondom variable

EX&W\P‘Q Lek X ba a Qon'\'ihuous (‘Ckhclom varia ble u\)H‘h

POF £%() and CDF T (). Let Y=aXsb with beR a#o.
ComEuJ(e. CDF and POF of V. \l=3(7<) with 9&)=ox b

F\,(j\ P(\f‘jw P(CX.X"’(D"S) P(o. < \a
={P( ke Y- F( ) i ass

P(X 2 ‘%b Fe (L L asp
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é_»]((vc*(i&b\)z q:x(zc:)“%f o< b (



Genera|l formula. Hor oo function of o continuous RV

Let X be a continwous candom variable wiith PDF fy (@)
\£ 3‘-“2*\\1 is or\e-Jro—one_\ diffecentiable and 3‘(1):0
only on o Limfe set | then

3(>q(33 WC (3C3\> 3(3(\)\

EXOJY\P\Q L et X“’N(O\\) ( 3:\2-?“1\ 3(1)=13_Finc\ POF of )G,
[ et \/’-‘30(\: oY dobes volues on The whele [R.

¢ q is not Ohe-To-one. SPH into Intecvals where g 1s one-fo-one .



Rondom vectors

Until now we studied (mos-HjX indwidual random variables
one of o fime us'\ng voriouws “vols  such as

PMF /PDF  CDF ex?ec‘rairion\ Jariance , moments MEF
We discussed some very simple models with fintte /infinmte

number of rondom Variables ('\ndegmznéen* -\T\.OK\S)

New SQ{'P\V\S :

(O, 3.7) KR K )= (K@), Kyl Kale))
'X_ :(X\,xl(._.., Xh)

dishricbation of X P(X « ) G o,M+ pc R



E.chm\?\e.

o Choose o Fo'm-l w from G wmt disk
R(Nw = é(S'kthQ +o ‘“\e center
T(oﬂ = O‘“S\e

(R(T) s o random veltor

e Roll o daic dic 2 Himes
X, = # of even numbers

X, = # of  sixes

(X\ ‘XL} (5 o Cohdom Nectar



