ECG752 - Time Series Econometrics - Spring 2009
Instructor: Denis Pelletier
Problem Set 2

Hint for Question 6

A general hint for Question 6 is that we always want to write the elements we study as some
combination of D' X’ X D' (so we know that at the limit this will be @) and D' X'u (so we

know that at the limit we get a Normal distribution).

Part 1) We know that

where 4 = [ty ..., ur]":

e Write 4 as Y — 23 and do the substitution. Remember that § = (X'X)1X"Y.

e When you get an X'X, introduce Dy D' so that X’ X becomes D' X' X Dyt

e We know that D7 X'u goes to something stable, i.e. a Normal distribution. What would then
happen if you divide this quantity by 7', i.e. %DTX 'u? Does it converge to something?

Part 2) The trick for the second part is to study the behavior of the denominator:

e What is 7, ;? It can be written as

N iy |1
g = | 1 O]XXlO]
e Make D' X'X D;' appear:

g = |1 0| Dp'DrX'X DDyt l (1] ]

e What is [ 10 } D7'? Is there a power of T that you could factorize and move to the

numerator, making it stable in the process?

e For 75, it is very much the same expcet that we look at using { 01 } instead of { 1 0 }



Part 3)
e Under Hy, aicg + asdg = r and so

aldT + a25T —-r = aldT + CL25T — (a1a0 + a250)

= al(ézT — Oéo) + (Iz(gT — (50)
So if you multiply by 7"'/? as asked in the question, you get
T1/2(a107T -+ CL2(§T — T) = T1/2[(l1(OAéT — Oéo)] + T1/2[(l2((§T — (50)]
e Is T''/2 fast enough for o7 — 82

e When you study the denominator of 71, you end up studying 7T'a’( X’ X )~*a. You again want
to introduce D D7 so as to get Dy (X' X) ™! Dy.

e What is the limit of 7"/2a’ D;'?

Part 4) More Dy D'



