CO7CEPTUAL _TOOLS By: Neil E. Cotter PROBABILITY

FUNCTIONS OF RAND VARS
Mean, variance formulas

TOOLS: The table below summarizes the values for means and variances of combinations of

random variables.

MEAN (OR EXPECTED VALUE), 1 RANDOM VARIABLE

EX)=px = [ xfy(x)dx

E(aX +b)=aE(X)+b Wgxsp = Ay +b

B00) = [, 500y = 7500 [ ey

toc0 = 7 spx o= [ g0o) [ reear)ax

NOTE:  Typically, E(g(X)) = g(E(X)) and We(x) * g(uy) unless g( ) is

a linear function.

MEAN (OR EXPECTED VALUE), ANY 2 RANDOM VARIABLES
E(aX +bY)=aE(X)+bE(Y)

Wax+py = ally +buy

E(g(X)+h(Y)) = E(g(X)+ E(h(V) = [ g(x) fxdx+ [ h(y) fy ()dy
Mg(X)+h () =Hg(X) +Ha(r)

EQXY)=uxy = [ [ of (ey)dydx

E((ZXbY) =ab Uxy

MEAN (OR EXPECTED VALUE), 2 INDEPENDENT RANDOM VARIABLES

E(XY) = E(X)E(Y)

UWxy =UxWUy
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COMBINATIONS OF RAND VARS
Mean, variance formulas (cont.)

VARIANCE (OR SQUARE OF STANDARD DEVIATION), 1 RANDOM VAR

0% = E((X =ux)?) = [T (r-ux)? fx(0dx = EX?) - (uy)?

2 2.2
Oux+b=a Oy Oux+p =a40x

VARIANCE (OR SQUARE OF STANDARD DEVIATION), ANY 2 RAND VARS

OZX Y = azcgg + bza% +2abo yy (see covariance below)

VARIANCE (OR SQUARE OF STAND DEV), 2 INDEPENDENT RAND VARS

2 22 .22
Oax+by =@ Ox + b0y

COVARIANCE, ANY 2 RANDOM VARIABLES

Oxy = EQXY)—pxuy = E(X ~w)V ~wy) = [ [ xyf (ry)dydx— uxuy

Ouxpy =aboyy

COVARIANCE, 2 INDEPENDENT RANDOM VARIABLES

Oxy =0

CORRELATION, ANY 2 RANDOM VARIABLES

_ Oxy _ Oxy
Pxy = = )
O'Xo'Y \/GXOY
Paxpy =Pxy

CORRELATION, 2 INDEPENDENT RANDOM VARIABLES

pxy =0



