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E(aX + bY + c) = aE(X) + bE(Y ) + c (1)

Cov(aX + bY + c, Z) = aCov(X,Z) + bCov(Y,Z) (2)

Linear filter:

{Yt} = {
∞∑

j=−∞

ajXt−j} (3)

E.g. running mean,

aj =
1

2J + 1

J∑

j=−J

Xt−j (4)

Backward shift operator:
BXt = Xt−1 (5)

Lag-1 difference operator:

5 = Xt − Xt−1 = (1 − B)Xt (6)

Seasonal ”removal”,
Xt −Xt−d = (1 − Bd)Xt (7)

Some acf’s:
Z ∼ WN(0, σ2),

ρ(s, t) = δt
s (8)

Random walk,
min(s, t)/

√
st (9)

MA(1), Xt = Zt + θZt−1

1 s = t

θ/(1 + θ2) s − t = ±1

0 (10)

AR(1), Xt = φXt−1 + Zt, |φ| < 1
φ|s−t| (11)

Fitting an AR(1),
min

φ

∑

t

(yt − φyt−1)
2 (12)

Assessing white noise, √
nρ̂(j) ≈ IN(0, 1) (13)

Portemanteau,

Q = n(n + 2)
h∑

j=1

ρ̂2(j)/(n − j) ≈ χ2

h (14)
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