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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

€ 

E(X) ≡µX = xfX (x)dx−∞

∞∫

€ 

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

€ 

µaX+b = aµX + b

€ 

E(g(X)) = g(x) fX (x)dx−∞

∞∫ = g(x) f (x,y)dy
−∞

∞∫   
 
  −∞

∞∫ dx

€ 

µg(X) = g(x) fX (x)dx−∞

∞∫ = g(x) f (x,y)dy
−∞

∞∫   
 
  −∞

∞∫ dx

NOTE: Typically, 

€ 

E(g(X)) ≠ g(E(X)) and µg (X) ≠ g(µX ) unless g( ) is

a linear function.

MEAN (OR EXPECTED VALUE), ANY 2 RANDOM VARIABLES

€ 

E(aX + bY ) = aE(X) + bE(Y )

€ 

µaX+bY = aµX + bµY

€ 

E(g(X) + h(Y )) = E(g(X)) + E(h(Y )) = g(x) fX (x)dx−∞

∞∫ + h(y) fY (y)dy−∞

∞∫

€ 

µg(X)+h (Y ) = µg(X) + µh (Y )

€ 

E(XY ) ≡µXY = xyf (x,y)dydx
−∞

∞∫−∞

∞∫

€ 

E(aXbY ) ≡ ab µXY

MEAN (OR EXPECTED VALUE), 2 INDEPENDENT RANDOM VARIABLES

€ 

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

€ 

µXY = µXµY
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COMBINATIONS OF RAND VARS
Mean, variance formulas (cont.)

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


