Jointly distributed Random
variables

Multivariate distributions



Marginal and Conditional
distributions



Maraginal distributions for the Bivariate Normal

Recall
for con

E(&):

It car
norm
IS NO

distribution

the definition of marginal distributions

tinuous random variables:

:J'f(xl,xz)dx2 and fz(Xz)ZI f (%%

| be shown that In the case of the
al distribution the marginal distri
rmal with mean x4 and standard d

) dx,

ivariate
pution of x:

eviation o.




Proof:

The marginal distributions of

is

X5
LI C LI | A\ A | I\Zl

f ()= | (%%, )%




Now:




Hence bzzaf(l—pz) or b=o,\1-p°

a _ e X — K
™ Ry ey ey ey
S _ﬂ +p 2L (x —ﬂ)_
012(1_,02)_ : F. : _

and a=ﬂl+/’%(xz_ﬂ)

2



Finally

a M (X, = 14) (% = 14,

o T 1) ) o ()

,U2 (Xz_,uz) (Xz_ﬂz)z _az

- 012(1ip2)+2 0'261(1—,02) 1+622(1—p2) b?
_ 1 (Xz_ﬂz) (Xz_luz)z
012(1—p2)+2 0201(1—,02) 1+022(1—p2)




and

012(11—,02)_#1 e 2ﬂl( ) _122()(2_#2)2
_ -
~|tmtp 2(X =y
2 1 2 _(712 (1 1, )(X —,Uz) _
o, (1—,0 )_02 |




Summarizing
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Thus the marginal distribution of x, is Normal
with mean g, and standard deviation o,.

Similarly the marginal distribution of x, is Normal
with mean g, and standard deviation o;.



Conditional distributions for the Bivariate Normal
distribution

Recall the definition of conditional distributions
for continuous random variables:
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It can be shown that in the case of the bivariate
normal distribution the conditional distribution of

X; given x; Is Normal with:
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Bivariate Normal Distribution with marginal
distributions




Bivariate Normal Distribution with
conditional distribution
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