
HW 3 (Due April. 15, 2015)

1. Show that if n > p, the likelihood of the observations {X1, . . . , Xn} of the causal AR(p) process,

Xt − φ1Xt−1 − · · · − φpXt−p = Wt, Wt ∼ N(0, σ2),

is

L(φ, σ2) = (2πσ2)−n/2(detGp)
−1/2

× exp

−1

2
σ−2

X ′pG−1p Xp +
n∑

t=p+1

(Xt − φ1Xt−1 − · · · − φpXt−p)
2


where Xp = (X1, . . . , Xp)

′ and Gp = σ−2E(XpX
′
p). Further given two observations x1 and x2

from the causal AR(1) process

Xt − φXt−1 = Wt, Wt ∼ N(0, σ2)

such that |x1| 6= |x2|, find the MLE of φ and σ2.

2. For an AR(p) process, show that det Γm = (det Γp)σ
2(m−p) for all m > p. Conclude that the

(m,m) component of Γ−1m is (det Γm−1)/(det Γm) = σ−2. (This proves the
√
nφ̂mm →d N(0, 1)

in Theorem 6.2)

3. Suppose that {Xt} is an ARIMA(p, d, q) process, satisfying the difference equations

φ(B)(1−B)dXt = θ(B)Wt, Wt ∼WN(0, σ2)

show that these difference equations are also satisfied by the process

Zt = Xt + α0 + α1t+ · · ·+ αd−1t
d−1

for arbitrary random variables α0, α1, . . . , αd−1.

4. Let {Xt} be the seasonal process,

(1− .7B2)Xt = (1 + .3B2)Wt, Wt ∼WN(0, σ2)

Find the coefficients {ψj} such that Xt =
∑∞

j=0 ψjWt−j . Further, find the coefficients {πj}
such that Wt =

∑∞
j=0 πjXt−j .
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