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STATISTICS REFRESKER FOR MEANS, VA.RIANCES AND COVARIANCES
i, §, E Z random variables
a, b, ¢, 4 £ constants

var(X) = o= oi variance of the random variable X

c°v(§, ;) = oxy £ covariance of X and Y

I. Expected value or mean

the expected value of the random variable X

E(X)
E(X) = p1x1 + p2X2 + eee + pnxn

here there are n possible values of X, each with a
probability p of occurrence

n

= I p.X,
j=y 33

Ix. Variance

Var()?) = 0 = 02
XX X

E{[X - E(¥)1?}
= the variance of the random variable i

the expected sgquared deviation from the mean

E(X2) - [E(X))2

n ~ ~ 2
= L plx; - E(X)]
img
Note: o, = { L pi(Xi - E(X)) } 2 jis the standard deviation of X
i=1 :

1II. Covariance
With two random variables X and ;, we rnust have joint probabilities

pij 2 Prob(Xx = xi and Y = Yj)
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EIX - E(X) 1Y - E(D))

E(XY) - E(X)E(Y)
= the covariance of X and Y

the expected cross-produét of deviations
about the means

n n - -~
= I Z p,., Ix, - E(X)]lY, - E(Y)]
fmy §uy ML 3
. -~ a-- - 2- ~
Note: ;ov(x, X) % s Ux var(X)

Ncte: The correlation coefficient of X and § is

o = %y _ Cov(X, ¥)
xy - G0 )
b 4 XYy

= the covariance of X and § divided by the standard
deviations of ; and ;

Iv. Rules for means, variances and covariances

1. E(aX + b) = aE(X) + b

2. var(aX) = a? var(X)

3, var(X + b) = var(X)

4. vVar(aX + b) = a® var(X) (combines Rules 2 and 3)
5. Cov(aX + b, cY +d) = acCov(i, ¥)

6. Covi(b, c§ +d) =0

V. Sums of random variables

1. Elax + bY + cZ] = aE(X) + bE(Y) + cE(Z)

2 2 2

2. Var[ai + bY + ci] = a Var(i) + b Var(§) + C var(z)

+ 2abCov(§, §) + 2acCOV(§, Z) + 2bccov(yY, 2)

3. Cov[aﬁ + b?, c%] = acCov(i, Z) + bcCov(?, E)
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