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Definition : Given (discrete) random variables Xi,K
,
Xn

all defined on the same sample space ,

their jointdistributow is the collection of
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Recovering Xj from X. = Hi,X, . . .. Xn) : Marginals
Suppose we knew px.lk) for all B -- Myka, kn) .

How can we find Patti ? latte 's .
Eg . Toss a fair Gin twice . Xi,K .
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Eg. Toss a fair coin 3 times . Xs # tails in first toss @ ore)
Y Berks Y= total # tails mall 's 191,33)
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Question : Are X. Y independent ?
pLX=H=o) = o
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No !



Joint distributions are just distributions of random vectors
X
, ,Xy .

- -in → I -- IX;Xz, . . .,XD
-
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possible values for X. are vectors 1h, . ., kn) .

Eg
.

Multinomial
.

often
,
trials have more than 2 outcomes

.

Consider a trial w
,
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13Pa, -→ Pr

Perform n trials
.
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For lsjsr , Xj -- #times we get outcome j .
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Eg . iii::::*:S.
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G s # green, R= #reds, Be#blues

X. = (GR ,B)
~ Mutt ( lost , 'g , E)
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,
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Expectations
Let x. = Hi , . . ..Xn) be a (discrete ) random vector with
joint probability mass function Px

.

.

If g : Rn → IR is a function
,
f- g (X) is a random variable

( still discrete )
.
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t%Hy6ntinuousRan_dmes
A random vector X. = Hi , . . .,Xn) has a pdf f±:Rh→R+
if
,
for "nice " subsets BSIRH
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(we say X,K, Xn are jointly continuous . )
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