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I. Expected Value, E(X) =
∑
X

Xf(X)

1. E(b) = b

2. E(X + Y ) = E(X) + E(Y )

3. E(X/Y ) 6= E(X)
E(Y )

4. E(XY ) 6= E(X)E(Y ) in general, but

= E(X)E(Y ) if X and Y are independent

5. E(aX) = aE(X)

II. Variance, var(X) = σ2
X = E(X − µX)2 =

∑
X

(X − µX)2f(X)

1. var(b) = 0

2. var(X + b) = var(X)

3. var(aX) = a2var(X)

4. var(X + Y ) = var(X) + var(Y ) + 2cov(X,Y )

III. Covariance, cov(X, Y ) = E[(X − µX)(Y − µY )]

1. cov(X, Y ) = 0 if X, Y independent

2. cov(a + bX, c + dY ) = bdcov(X,Y )

3. cov(X, X) = var(X)

IV. Correlation Coefficient, ρX,Y = cov(X,Y )
σXσY


