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My(t) = E(eyt) May(t) = My(at)

My+a(t) = eatMy(t) M∑n
i=1

yi
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y ∼ N(µ, σ2) means My (t) = eµt+
1
2σ

2t2 y ∼ χ2(ν) means My (t) = (1− 2t)−ν/2

If w = w1 + w2 with w1 and w2 independent, w ∼ χ2(ν1 + ν2), w2 ∼ χ2(ν2) then w1 ∼ χ2(ν1)

yi = β0 + β1xi + εi b0 = y − b1x
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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 semi-definite means v′Av ≥ 0. A positive definite means v′Av > 0 if 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)′
}

cov(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 + c ∼ Nq(Aµ+ c, 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 ∼ N(0, σ2In) b = (X ′X)−1X ′y ∼ Nk+1(β, σ2(X ′X)−1)

ŷ = Xb = Hy, where H = X(X ′X)−1X ′ e = y − ŷ = (I −H)y

b and e are independent under normality. SSE
σ2 = e′e

σ2 ∼ χ2(n− k − 1)∑n
i=1(yi − y)2 =
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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)
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s
√
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∼ t(n− k − 1) `′b± tα/2 s
√
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F = (Cb−γ)′(C(X′X)−1C′)−1(Cb−γ)
ms2 F = SSRF−SSRR
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t =
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s
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