
STA 302 Formulas

MY (t) = E(eY t) MaY (t) =MY (at)

MY+a(t) = eatMY (t) M∑n
i=1 Yi

(t) =
∏n
i=1MYi(t)

Y ∼ N(µ, σ2) means MY (t) = eµt+
1
2σ

2t2 W ∼ χ2(ν) means MW (t) = (1− 2t)−ν/2

If W1, . . . ,Wn
ind∼ χ2(νi), then

∑n
i=1Wi ∼ χ2(

∑n
i=1 νi) If Z ∼ N(0, 1) then Z2 ∼ χ2(1)

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

Columns of A linearly dependent means there is a vector v 6= 0 with Av = 0.

Columns of A linearly independent means that Av = 0 implies v = 0.

A positive definite means v′Av > 0 for all vectors v 6= 0.

Σ = CDC′ Σ−1 = CD−1C′

Σ1/2 = CD1/2C′ Σ−1/2 = CD−1/2C′

cov(Y) = E
{
(Y − µy)(Y − µy)

′} C(Y,T) = E
{
(Y − µy)(T− µt)

′}
cov(Y) = E{YY′} − µyµ

′
y cov(AY) = Acov(Y)A′

MY(t) = E(et
′Y) MAY(t) =MY(A′t)

MY+c(t) = et
′cMY(t) Y ∼ Np(µ,Σ) means MY(t) = et

′µ+ 1
2 t′Σt

Y1 and Y2 are independent if and only if M(Y1,Y2) (t1, t2) =MY1(t1)MY2(t2)

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

Yi = β0 + β1xi1 + · · ·+ βkxik + εi ε1, . . . , εn independent N(0, σ2)

Y = Xβ + ε with ε ∼ Nn(0, σ2In) β̂ = (X′X)−1X′Y ∼ Nk+1(β, σ
2(X′X)−1)

Ŷ = Xβ̂ = HY, where H = X(X′X)−1X′ ε̂ = Y − Ŷ = (I−H)Y

β̂ and ε̂ are independent under normality. SSE
σ2 = ε̂′ε̂

σ2 ∼ χ2(n− k − 1)∑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

T = Z√
W/ν

∼ t(ν) F = W1/ν1
W2/ν2

∼ F (ν1, ν2)

T = a′β̂−a′β√
MSE a′(X′X)−1a

∼ t(n− k − 1) T =
Y0−x′0β̂√

MSE (1+x′0(X
′X)−1x0)

∼ t(n− k − 1)

F = (Cβ̂−t)′(C(X′X)−1C′)−1(Cβ̂−t)
qMSE = SSR−SSR(reduced)

qMSE ∼ F (q, n− k − 1), where MSE = SSE
n−k−1

F =
(

a
1−a

)(
n−k−1

q

)
⇔ a = qF

n−k−1+qF , where a = R2−R2(reduced)
1−R2(reduced) rxy =

∑n
i=1(Xi−X)(Yi−Y )√∑n

i=1(Xi−X)2
√∑n

i=1(Yi−Y )2

log
(

πi
1−πi

)
= β0 + β1xi,1 + . . .+ βkxi,k πi =

eβ0+β1xi,1+...+βkxi,k

1+eβ0+β1xi,1+...+βkxi,k
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