
 CONCEPTUAL    TOOLS  By:  Neil E. Cotter PROBABILITY
LINEAR COMBIN OF RAND VARS

Variance formulas

TOOLS: The table below summarizes variances of combinations of random variables.

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

€ 

σX
2 = E (X −µX )

2( ) = (x −µX )
2 fX (x)dx−∞

∞∫ = E(X 2) − (µX )
2

€ 

σaX+b
2 = a2σX

2

€ 

σaX+b = a σX

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

€ 

σaX+bY
2 = a2σX

2 + b2σY
2 + 2abσXY  (see covariance below)

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

€ 

σaX+bY
2 = a2σX

2 + b2σY
2

COVARIANCE, ANY 2 RANDOM VARIABLES

€ 

σXY = E(XY ) −µXµY = E((X −µX )(Y −µY )) = xyf (x,y)dydx −  
−∞

∞∫−∞

∞∫ µXµY

€ 

σaXbY = ab σXY

COVARIANCE, 2 INDEPENDENT RANDOM VARIABLES

€ 

σXY = 0

CORRELATION, ANY 2 RANDOM VARIABLES

€ 

ρXY =
σXY
σXσY

=
σXY

σX
2 σY

2

€ 

ρaXbY = ρXY

CORRELATION, 2 INDEPENDENT RANDOM VARIABLES

€ 

ρXY = 0


