HW 3 (Due April. 15, 2015)

1. Show that if n > p, the likelihood of the observations { X7, ..., X,,} of the causal AR(p) process,
X — 1 X1 — o — dpXi—p =Wy, Wi~ N(0,0%),
is
L, 02) = (2m0%) ™% (det G,)~1/?
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where X, = (X1,...,X,)" and G, = 0 ?E(X,X]). Further given two observations z1 and z»

from the causal AR(1) process
Xt - ¢Xt_1 = Wt, Wt ~ N(O,O'Q)

such that |x1] # |22, find the MLE of ¢ and o2.

2. For an AR(p) process, show that detT',,, = (det I‘p)UQ(m*p) for all m > p. Conclude that the
(m,m) component of I';! is (det T',,_1)/(det T',,) = 0~2. (This proves the \/ﬁquSmm —4 N(0,1)
in Theorem 6.2)

3. Suppose that {X;} is an ARIMA(p,d, q) process, satisfying the difference equations
#(B)(1 — B)iX; = 6(B)W;, W; ~ WN(0,0?)
show that these difference equations are also satisfied by the process
Zi=Xi+ag+art 4 +ag tt!

for arbitrary random variables aqg, a1, ..., qq_1.

4. Let {X;} be the seasonal process,
(1—.7B)X; = (1 +.3BH)W;, W; ~WN(0,0?)

Find the coefficients {¢;} such that X = 3772 ¢;W;_;. Further, find the coefficients {m;}
such that Wy =372 m; Xy ;.



