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March 26, 2024

1. Show that if X is a p-dimensional random vector with mean µ and covariance Σ, A is a

p× p matrix, and Y = X ′AX, then E(Y ) = tr(AΣ) + µ′Aµ.

2. For a random vector Y , with finite second moment, verify the following properties.

(a) E(a′Y ) = a′E(Y ), for a fixed vector a.

(b) Var(a′Y ) = a′Var(Y )a, for a fixed vector a.

(c) Cov(a′Y, c′Y ) = a′Var(Y )c, for fixed vectors a and c.

(d) Var(A′Y ) = A′Var(Y )A, for a fixed matrix A.
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