
Econ 7010 Midterm Formula Sheet

standard regression model: y = Xβ + ϵ

vector differentiation rules:

∂ (a′x)

∂x
= a

∂ (x′Ax)

∂x
= 2Ax

LS estimator: b = (X ′X)−1X ′y

residual vector: e = (y − ŷ) = y −Xb

estimator of error variance: s2 = (e′e) /(n− k)

covariance matrix for a random vector x: V(x) = E [(x− E(x))(x− E(x))′]

covariance matrix for errors: V(ϵ) = σ2In

covariance matrix for errors: V(ϵ) = σ2In

“residual maker” matrix: MX = In −X (X ′X)−1X ′

“fitted values maker” matrix PX = X (X ′X)−1X ′

deviations about means matrix: Mi = In − 1
nii

′

partitioned LS estimator: b1 = (X ′
1M2X1)

−1X ′
1M2y

R-square: R2 =
ŷ′Miŷ

y′Miy
= 1− e′e

y′Miy

adjusted R-square: R̄2 = 1− e′e/(n− k)

y′Miy/(n− 1)

mean squared error: MSE(θ̂) = V(θ̂) + [Bias(θ̂)]2

t-statistic: tj =
bj − βj
s. e. (bj)

∼ tn−k

confidence interval: bj ± tc × s. e. (bj)


