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Section 3
.
3
.
(cont'd).

Review
.
Defin . For a discrete r .v. Xw/pruf px , the expectation

is defined as ETX]=Epyl if the sumenists on

r .v.s w/ finite expectations.Fact . LetXu be an

senstance-

Them
,
EldeXe+X2Xz+ ... +daXu] =

linearity
of E

= X.E[X]+&zE[X2]+ ... +LnE[Xn]

Defin . For a random variable X w/ a finite mean Mx , its
variance is defined as

var[X] = [(X-Mx(z]

Q : Is there an "addition rule" for the variance as well ?

Example . X ... # of successes in n independent Bernoulli trials wh
success probab . R

Y... of failures in the exact same trials

Var[x+y] = 3

var[n] = 0
On the other hand

,
Var[X] = 0

and

Var[] > p

Fact
.

Let X andY be two rus on the samee andw/

finite variances.

Var[X+y] = E[(X+y(2] - JE[x +y]) = ..

computational
formula for Var



. = [x +2xy +y2] -(2
= E[X]+ 2E[XY] + EEY2]

- (My + 24xMy + M- )

= Var[X] +2/E[XY] -MxMy) +VarE]
Cov[X,Y]

We got the covariance formula :

var[X+y] = Var[X] + 2Cov[X ,Y] +Var[Y]

Example [cont'd] .

Cov[X ,Y] = CovIX , n-X] = E[X(n-X)] - E[X] · (n-E[X])
= nE[X] - E[X] - n .E[X] + 1E[X])

= - (E[X] -(E[X](2) = -Var[X]
shift

Var[y] = VarIn-X] = VarEX] = nVar[-1 .X] = c 1)"Var[X] =Var[X]

By the covariance formula:

Var[X+Y] = Var[X] +2 CovIX ,Y] +VarIY]

= Var[X] + 2 . (-Var[X]) + Var[X] = 0

Proposition If X and Y are independent , then

Var[X+Y] = Var[X]+VarE]
addition rule for the

variances
.

Defin . The correlation (coefficient) between r.V.SX and Y is

Cov[XiY]
Sx

,
y
=corr[XiY] =

SD[X] . SD[Y]

Defin . If Sx
,
y=0 , then we say that Xandy are uncorrelated






