
STA 305 Formulas

V ar(Y ) = E{(Y − µy)2} Cov(Y, T ) = E{(Y − µy)(T − µt)}

cov(Y) = E
{

(Y − µy)(Y − µy)′
}

C(Y,T) = E
{

(Y − µy)(T− µt)
′}

If W = W1 +W2 with W1 and W2 independent, W ∼ χ2(ν1 + ν2), W2 ∼ χ2(ν2) then W1 ∼ χ2(ν1)

T = Z√
W/ν

∼ t(ν) F = W1/ν1
W2/ν2

∼ F (ν1, ν2)

For the multivariate normal distribution only, zero covariance implies independence.

If Y ∼ Np(µ,Σ), then AY ∼ Nq(Aµ,AΣA′), and W = (Y − µ)′Σ−1(Y − µ) ∼ χ2(p)

Yi = β0 + β1xi1 + · · ·+ βp−1xi,p−1 + εi ε1, . . . , εn independent N(0, σ2)

Y = Xβ + ε ε ∼ Nn(0, σ2In)

β̂ = (X′X)−1X′Y Ŷ = Xβ̂ = HY, where H = X(X′X)−1X′∑n
i=1(Yi − Y )2 =

∑n
i=1(Yi − Ŷi)2 +

∑n
i=1(Ŷi − Y )2 SST = SSE + SSR and R2 = SSR

SST

ε̂ = Y − Ŷ β̂ ∼ Np
(
β, σ2(X′X)−1

)
β̂ and ε̂ are independent under normality. SSE/σ2 = ε̂′ε̂/σ2 ∼ χ2(n− p)

T = a′β̂−a′β√
MSE a′(X′X)−1a

∼ t(n− p) F ∗ = (Cβ̂−t)′(C(X′X)−1C′)−1(Cβ̂−t)
qMSE ∼ F (q, n− p, λ)

F ∗ = SSR−SSR(reduced)
qMSE ∼ F (q, n− p, λ) where MSE = SSE

n−p

λ = (Cβ−t)′(C(X′X)−1C′)−1(Cβ−t)
σ2

Simple random sample of n units from N without replacement. Zi = 1 if unit i is chosen, zero otherwise.

E(Zi) = P (Zi = 1) = n
N yu = 1

N

∑N
i=1 yi

y = 1
n

∑N
i=1 Ziyi S2 = 1

N−1
∑N
i=1(yi − yu)2

c = a1µ1 + a2µ2 + · · ·+ apµp ĉ = a1Y 1 + a2Y 2 + · · ·+ apY p

Pr
{
∪kj=1Aj

}
≤
∑k
j=1 Pr{Aj} Reject H0 with a Scheffé test if F2 >

q
sfα(q, n− p)

n =
σ2 z2α/2

∑p
j=1

a2j
fj

m2

1− α 0.80 0.90 0.95 0.99
zα/2 1.28 1.64 1.96 2.58
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