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Final Exam-Fall 1999

Instruction: This is a 180-minute open-book, open-notes exam.

1. Assume that e; and v; are iid sequences of random variables, independent of one another, with
Fe} < 00, Ev} < 00, Eey = Fvy = 0 and Eef = Ev} = 1. Let x4 be the stationary solution to
the stochastic difference equation for all ¢

xy = ¢pxy_q + v for |P| <1 (1)

and let y; be given as

a)

d)

Yt = T + Et. (2)

Show that y; is a stationary process. What is the univariate representation of y; in terms
of v; and ;7

Find the spectral density of y;.

Suppose you observe a sample of {x¢,y;}, , generated by (1) and (2). Consider the OLS
estimator N
f = =z Yi
DS

Find the probability limit of 3. Make suitable assumptions about initial conditions of (1)
if necessary. Find the limit distribution of 3 after apropriate centering and rescaling. Is
the OLS estimator efficient?

Now assume that ¢; and v; are correlated. Find a consistent estimator of § and determine
the limit distribution of your estimator.

2. Assume that ¢; € R? is iid N (0, Q) where Q is a positive definite, symmetric 2 x 2 covariance
matrix. Assume that z; = (y, x4) is the stationary solution to the structural model

A()Zt = Alzt_l + Et with zZ0 = 0. (3)

The coefficient matrices Ag and A; are given by

we[2 8] aeld 4]

Find the reduced form for z;. Express the variance 3 of the reduced form innovations in
terms of 2, Ap and A; and find the reduced form coefficients II in terms of Ay and Aj;.

Write down the likelihood function of the reduced form parameters.

Find the maximum likelihood estimators of the reduced form parameters.
How would you test the hypothesis that 3 = 0.

Find the ML estimator for the restricted reduced form when 8 = 0.

Assume that the reduced form parameters II and X are indentified. Let the parameter
space for (o, 3, $,0) be R%. For which subsets of R* are the structural parameters Q, A
and A; identified? Do you need to impose restrictions on 2?7 How would you estimate the
structural parameters?



3. Let z; = Y\, e, and &, ~iidN(0,1) and y; = 3.'_, v, with v, ~iidN(0,1). Assume that
Fegv, =0 for all t and s.

a) Are x; and y; stationary?

b) Consider a regression of y; on ;. Let ,@ be the OLS estimator of that regression defined

f)

by
3= Db YeT
Z?=1 7
Show that fW () Wa(r)d
~ 1\r 2l )ar
A= [ Wa(r)?dr

where W1 (r) and Wa(r) are two independent standard Brownian motions on C [0, 1] . How
do you interpret this result.

Let the R? of the regression be given as
A2 o
2 _ B3 (e — T)

R- n —
i1 (ye — 9)?

withZ =n"t Y | 2y and y =n"' >} y;. Find an expression for R? as n — oc.
Discuss the implications of your result for a standard F' test of the hypothesis 3 = 0.
Now assume that z; = 22:1 es and €5 ~iidN(0,1) and that

Yr = ¢ + vt

where vs ~iidN(0,1) and Eegvy = 0 for all ¢ and s. Consider the OLS estimator B from

the regression of y; on x; where 3 = Y7 ys:/ 321 7. Is 3 consistent? Can you find
a limit distribution for 3 after apropriate scaling and centering?

Continue to maintain the assumptions under e). How would you test the hypothesis that

B = 1?7 Construct a test and indicate how you would obtain critical values under Hy : 3 =
1.



