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Returns of a single asset: E(Ri) =
n
∑

i=1
piRi

Variance of a single asset: σ2 = E [(Ri − E(Ri))
2], S.D =

σ =
√

E [(Ri − E(Ri)2]

E(Rp) = E [aX + bY ] = aE(X ) + bE(Y )

VARp = a2VAR(X ) + b2VAR(Y ) + 2abCOV (X ,Y )

rx ,y =
COV (X ,Y )

σx σy

VARp = a2VAR(X ) + b2VAR(Y ) + 2abrxy σx σy

Benefits of diversification

minimum variance portfolio: a∗ =
σ2

y − rx ,y σx σy

σ2
x + σ2

y − 2rx ,y σx σy
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