INTRODUCTION TO TIME SERIES AND DYNAMIC ECONOMETRICS

ErrAaTUM TO “PREP ExXAM 2019 SOLUTIONS”

OCTOBER 11, 2019

The document “Prep Exam 2019 Solutions” contains an error in the solution to question 4(b).
The IRF for the {X;}:cz is correct, however, the IRF for {Y};};cz is not. The correct solution is
given below.

For convenience, we define Dy = (}75_1, Xs,f(s_l). The IRF for {Vi}iez att=s—1,t=s,

t=s+1,and t = s+ 2 is then as follows. For t = s — 1 we obtain

Yo 1=y.

(by definition of the IRF)

For t = s we obtain

Y/s = E[Ys|DS]
=Ela+ ¢Ys_1 + BoXs + B1Xs—1 + 5| Ds]
(by definition of Y3)
= a+ ¢E[Ys_1|Ds] + BoE[X,|D,] + B1E[X—1|Ds] + Ele| Dy
(by linearity of the conditional expectation)
=a+ @Yo 1+ Bo X, + f1Xs—1 + E[e,| D]
(since Yi_1, X5, and X,_1 are known)
=a+¢Yo_1 + BoX, + f1Xso1 + Elgy]
(since &5 is independent of past data Ys_1 and {X;} is exogenous)
=a+ @Yoo+ BoXs + A Xs1
(since g, ~ WN(0,0?))
=a+ ¢y + Bo(x +v) + Sz

(plugging in the expressions for ?\ 1, Xs,and Xs_1)

=a+ ¢y + (Bo+ B1)r + Bov.



For t = s + 1 we obtain

Yip1 = E[Ysra|Dy]
=Ela + oY, + foXop1 + (1 Xs + 53+1|Ds]
(by definition of Y1)
= a + $E[Y:| Dy] + BoE[Xs11|Ds] + B1E[X|Ds] + Elesy1|Ds]
(by linearity of the conditional expectation)
= a+ ¢V, + BoXss1 + S Xs + Elest1|Ds]
(by definition of Ys = E[Ys|Ds], Xst1 = E[Xs11|Ds] = E[Xs11|Xs, Xs_1], and X is known)
= a+ ¢V, + BoXost1 + S Xs + Elesid]
(since €41 is independent of past data Ys_; and {X;} is exogenous)
= a+ oY, + BoXep1 + 1 Xs
(since e ~ WN(0,0?))
=a+¢la+ ¢y + Bo(z +v) + Biz] + Bo[vo + (71 +2)x + o] + Bi(x +v)
(plugging in the expressions for Y, Xs11, and X;)

= (1+ ¢)a+ ¢*y + [¢(Bo + B1) + Bo(m1 +72) + Bilz + [Bo(d + 1) + Bilv + Bovo -
Finally, for t = s + 2 we obtain

}N/s+2 = E[Ys+2|DS]
=E[a + ¢Yor1 + BoXsy2 + f1Xop1 + €sr2| D]
(by definition of Yy 12)
= a + @E[Yy11|D,] + BoE[Xsr2|Dy] + B1E[X,41|Ds] + Elesy2|Dy]
(by linearity of the conditional expectation)
=a+ ¢Yor1 + BoXero + 1 Xer1 + Eleata| Ds]
(by definition of Ysy1 = E[Y,;11|Ds] and Xy = E[X¢|Ds] = E[X¢| X, Xs_1])
= o+ ¢Yey1 + BoXet2 + F1Xer1 + Elesio]
(since £4 is independent of past data Ys_; and {X;} is exogenous)
=a+ ¢Yer1 + BoXsr2 + Bi X1
(since g, ~ WN(0,02))
=a+¢[(1+9)a+ ¢y +[¢(Bo + Br) + Bo(v +72) + Bilz + [Bo(¢ + ) + Bilv + Bovo]
+ Bo[(1+ )70 + (0 + vz +72)x + (F + 72)0] + Bilvo + (11 +72)z + m1v].

(plugging in the expressions for YgAl s f(,urg , and X,,»M)



