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# chain Rule

P(A,B,C) =p(A/B,2)P(B,c)
= P(A/B,C)P(B(c) P(c)

* Random Variables:
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# Joint Distribution
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# Conditional Distribution
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# Independence:

X and y one independent when

P(X,Y) = P(X)P(7) foranvales

ofX,Y

#) variance and covariance

Var (x) =El(X - Nx)]
= ElX2 +NX - 2xNx]
= ExI] + Nx-2NX
=

Exz] - 2Ex32

cor(X,Y) =Et (X- Nx) (7 -N4)]
= ElXY-XNy - NxY + NxNe]
= EXY] - EXTNy - NxElY] + NxNY
= EXY] - ELXJE[Y]

* When cor(x,4) =0
called

i.e., ElXY] =E[x]E [Y]



Icorrelation axis( e[
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coefficient

# meaning ofindependence and correlation
(or uncorrelation) inplainEnglish?

# Two RVs Xand Y are uncorrelated.
Are they also independent?

#I will 2 independentRUs be always uncorrelated ?



#Vectors ofRandom variable
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# Vertor versionof variance -> covariance matrix

cor(x) =

cor(xi]
=pairwise

covariances

covariance matrixCor(x) =

EXXT] =

cor(x) =2i =

# Visualize a CD jointly Gaussian random variable.
where X, and ye are uncorrelated and (3,) and ND,
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*Interpret ID data points as a realizationof rand vectors.
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correlated:C
# How aboutthese data. Label them as -> uncorrelated:U

↳S Independent:I
Dependent:1
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# Application:covenance ofreceived mic.data.

i.e., say X=AS + n

Cor(x) =ExxT]
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Likelihood is self evident (given hypothesis, you
know the chance of3 P (article (CNN) the evidence)

Posterior requires you to know more about

other hypothesis (given evidence, you need
to

↳ P (CNN/ articles
understandhow the evidence

relates to other hypothesis)




