MATH 180A (Lecture AQQ)

Today: Joint distribution. Independence

Next: ASV 8.1

Week 9:

o Homework 6 due Friday, March 10
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Joint distribution and iadependence

Rondom variablks Xii, Xn defined on the same
Probmb{\ilrj space  ase iﬂée?enéeh-\’  foc 0Ny Bi--,. By R
P(Xe® Xae B2, Xn€ B ) = P(X‘E\%‘)P(Xze&)w P(Kheﬁ“)
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Discrete case:

Let P(\ql--.‘\u\) be the j’ainjr PMF of dicrete fandom
variables X o Xn . Let ij(\Q:P(Xj"‘) be The mcxrj'\m\
PMF of Xj. Then
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TJoint  distributions and 'mele?enclehcz. Confinuous cacse

-n\m- l_e't X\‘-_-, xr\ be (‘&n&om \,Ouriab\QS depine& on ’H'\e
so.e Probmb'l\\+3 spoce. Assume Thal each Xj hos PDF J;Xj
(i) [ The joint Qlfzr\si{‘:s of Koy Xn is equal to
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zzg(Xhﬂ‘---‘XMW\\. Then
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Jownt  disteibufion of X X, Summary
Discrete | Continuous
TJoint  disteibu tion
Joint PMF Joint PDFE
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Joint distcibution and ]ncl,e_pahdu\c(:_ T\j
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Joint distribution and independence
Exercase et +he J"o'm* distcibution of random variables
X Qné N bc 3'\\12\!\ bj '\'\\2 \'\o‘\‘f\% PMT P(k.l): P(X=\<,\/=€)

Nof ]| zpeas

LA AR Y
[ {020\ | ol
) Find  unknown o
2) COW\\DULJ(Q Ahe mqrj'\r\cx\ PMFs K “\ ‘ \ ‘ L ‘O ‘ \ ‘2 ‘
of X and e || o] |

33 Ace X cxhé \/ ‘\Y\éq,pe.nc\.e\r\'\ ’7‘



Joint distribution and independence
Exaimple | et X~EXF(A3,\/~EK\>(P3
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Liheariﬂ of exPQC'\'o.—h'on
Thm  Let X Xn be rondom variables defined on The some

Probabl\ﬂ'ﬁ space. Let g, 9z, gn be functions of one variable.

Then _
L__( 8\()(\) t 32()(7.)1’“' Y 3“ (Xn\)\

E (X\'I' AR ¢ Xr\)

I Par‘ricu\ar

(

\M\DOC*O«\‘& : ]ﬂAe\)QhAthQ does ot wotter

EXPec‘rQ‘riOh of o sum = sam of expac fotions

ALWAY S Y



Lir\eou‘iJrj of exFecho.h'on
Example (Binomial disteibution ).
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Let 1§ i §n be functions of one vorioble.
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Norionce of o sum of independen} random variables

Example
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Conotlance
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