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Let X be an RV with i, = E(X). Then the variance of X is
given by

V(X) = E{(X — nx)?}
Notation: V(X), Var(X), 02, o2
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Alternative formula

V(X) = E{X — ix)?) = EOC — 25 X +13)
— E(X?) — 2y E(X) + 1 = EQC) — 245 1 15
= E(X?) — ik

Observation
Variance is always nonnegative!
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Covariance can be positive and negative (variance is always
nonnegative)
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Cov(X,Y) = E{(X — ux)(Y — ny)}
Notation: Cov(X, Y), ox vy
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Alternative formula

Cov(X,Y) = E{(X — px)(Y — pv)}
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Covariance

Let X and Y be RVs with ux = E(X) and ny = E(Y). Then
Cov(X, Y) = E{(X = m)(Y = ny)} = E(XY) = pxpy

Notation: Cov(X, Y), ox vy
—
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X, Y independent RVs

Cov(X, ¥) = E(XY) — puxpy = E(X) - E(Y) — jix - py = 0
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Covariance
Cov(X, Y) = E{(X — ux)(Y — py)} = E(XY) — pxpy

X, Y independent RVs with joint PDF

[ 10xy?, O0<x<y<1
f(x,y)_{ 0, elswhere

Find Cov(X, Y), E(X, Y)

g(x) = x— =x*, (0<x<1) (0elsewhere)
h(y)=5y* (0<y<1) (0elsewhere)

E(X) E(Xz)_ o V(X) = 1134’ (Y):ng(Yz):g7 V(Y):%
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COV(va): E(XY) = puxpy = 33 — §
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Definition of correlation coefficient p( X, Y)

The correlation coefficient of 2 RVs X and Y is defined as
follows:
cov(X, Y)

X,Y) =
p(X,Y) P

Observations
@ —1<pX,Y) <1
@ If X and Y are independent, then p(X, Y) = 0.

In the previous example

OCOV(X,Y):%,JX:\/W:\/%7
oy =V = /2%
5)

p(X,Y) = ——F— ~ 0.4264
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