Sample covariance S, = —5 37 (X; — X)(Y; — Y) is an unbiased esti-
mate of the population covariance C’m)( )=E(XY)—-EX)E().
Proof. The equality

DX = X)(Vi=Y) = D (XY) = X3 (V) =V 3 (Xi) + n(XY)

) = Y (XY — n(XY)
= ) e (X))
= Y (XiVi)—n I(Zn:XiYi) —n (Y] XiY))
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entails due to independence between X; and Y} that
EQ (X, - X)(Yi-Y)) = n(l-n"EXY)—n(n—1)n""E(X)E(Y)

= (n—1)Cov(X,Y).



