
Chap 4 Multivariate normal distribution

Rep Randomvariables Is Yn

Random vector p
Lastweek we
considered means
variances and covariances
But not the jointdistributiof all the randomvariables
in such avector

Multivariate distribution continuous

Random vector x ̅ with elements Yi tn has

joint density f g flyis syn
This givesprobabilities suchas
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conditional densities
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Independence
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Example Bivariate distribution

YI temperature in Trondheim summer day
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lides behave together joint distn

I Estimated marginal densities looksalmost

normallydistributed µ 12.5 Me 17

P Yz 10 area under curve left tail
2 Joint observations positive correlation
3 contour plot of joint distribution 3D

P 4 10 42 15 volume undercurve
4 Conditional distribution osho Trondheim

Both mean and variance of distn in
oslo differs due to trondhe in temp



4 1 Univariate normal rep
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Transformations Y Zty Z

fly derived from Q 2 and transformationformula
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Proof use moment generating for
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1 ett fix dx Alternative but
very useful way tocharacterizea distr
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4 2 multivariate normal posdet
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Derivation of flg sketch
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Define Σ 12 Ñ chap

We know E T Pe Cov T É
Also YT sum of independent z s xp normal

f g multivariate transformation formula
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4 3 Moment gen fun
We want properties of

Def For a random vector w̅ the Ijoint
moment generating for is

MP E E e
9 E eEititi

L f eitigi fly yndy dg

Properties p 92

1 If and I have equal MGFs

MELE MPLE then x ̅ and 7
have the same distribution

2
consider random vector I
with mgt MPLEl
Vectors w̅ YZ are independent if
and only if
My E MILE MyJ E

Thm 4.3 If Ñ MUNn F Σ then

MILE e ETR ÉTΣE1z



4 4 Properties This is about sums

Linear functions
before we only knew result
for sum of independentnormal

Thm 4.4 a
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n vector of constants
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i atty a 4itazy2 tanth Inletdependent
is N atp atza

follow from chapter 3
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Thm 4.4 b marginal distus also normal
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