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Instructions. Write your Identification Number in the space provided below. (Don’t give
us your name, just your ID number.)

ID Number: Sketeh 4 AVJWKL.Y

There are 180 points on this 180 minute exam. The number of possible points for each
question is shown in parentheses preceding the question. Please answer all questions on the
exam sheet. If you need additional space use the back of the exam sheet. Feel free to use
your notes and any textbooks that you may find useful.



1. (15) Suppose that z; follows an MA process
Ty =€ — g,y
where ¢, ~ NIID(0,1). Let z; = xyx_q + 0.
(a) (5) Show that F (z) = 0.
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(b) (10) Prove that T' L 22, 1 50
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2. (30) Suppose that y; follows the AR(1) process

Yo = p+ug

Uy = pUt—1 + €

where ¢, is 4id(0,0?), and |p| < 1. Let
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(a) (8) Show that v/T(%" — 1) & N(0, Viis) and derive an expression for V.
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(b) (5) Suppose that ey = 0. Explain how you would construct the GLS estimator of
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(c) (7) Let i denote the GLS from part c. Show that T (G — p) 5 N(0, Vyis)
and derive an expression for V.
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(d) (5)Is the GLS estimator better that the OLS estimator? Explain.
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(e) (5) Suppose that T = 100, and A" = 2. Let @, = y, — i®®*. The regression of
Uy onto Uy yields a regression coefficient of 0.4 and the standard error of the

regression is 1.1. Construct a 95% confidence interval for p.
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3. (20) Suppose that two variables y and z are cointegrated with cointegrating vector
(1 =), so that y; — Bz, is an I(0) variable. I want to construct a confidence interval
for B and a colleague suggests that I can construct a confidence interval using the
following intuitive idea:

For a candidate value of 3, say 8, form 2z, = y, — B,x,. Carry out a “unit-root” test
on z; (say, the appropriate Dickey-Fuller test described in Hamilton). If I reject the
unit root null (so that z, appears stationary) then (3, is potentially the correct value
of # and should be included in the confidence interval. If I fail to reject the unit root
null (so that z, appears to be non-stationary) then §, should not be included in the
confidence interval.

I implement this idea as follows. Let 7(z) denote the Dickey-Fuller test statistic con-
structed from a time series z;, and let C' denote the (symmetric) 5% critical value, so
that P(|7(z)| > C) = .05 under the unit root null. Then a 95% confidence interval
for  is formed as

B = {f| |7(2)| > C where z = y — Sz}

Comment on this procedure. Will it produce a valid 95% confidence interval?
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4. (15) A macroeconomist is interested in estimating a structural vector autoregression
involving quarterly values of y (detrended real GDP in logarithms) and R (the central
bank’s short-term interest rate). The VAR has two equations: (1) A central bank
reaction function that relates R to y and lagged values of R and vy, and (2) A dynamic
“IS” equation that relates y to R and lagged values of R and y. The disturbances in the
two equations are assumed to be mutually uncorrelated. From studying the central
bank’s procedures the economist knows that, other things constant, the bank raises
nominal interest rates by 25 basis points (AR, = 0.25) when it sees GDP increase 1%
faster than trend gowth (Ay; = .01).

(a) (5) How should this information be incorporated in the VAR?
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(b) (5) Using this information, is the VAR identified?
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(c) (5) How would you estimate the VAR?
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5. (10) Suppose that y; follows the process c

% / = "!‘E ' Ec
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where ¢, is #3d(0, 1) and h; follows one of two process:
ARCH(1): hy = cp + ayy? 4

or

GARCH(L,1): hy = By + Brhi1 + Bov?

(a) (5) Looking at a time series plot of y? how would you decide whether the process
was best described as an ARCH(1) or a GARCH(1,1)?
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(b) (5) (b) How could you use formal econometric analysis to decide whether the
process was best described as an ARCH(1) or a GARCH(1,1)?
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6. (6) A positive random variable (duration), T', has hazard given by A(t) =1+t Find
the density and CDF of T.
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7. (15) You have a sample of n independent observations. For each observation, you have
a discrete variable, y, which takes values 0 and 1. You also have a regressor, x. Suppose
you estimate a logit model in order to characterize the relationship between y and z
(you use z and a constant as explanatory variables). Let « be the constant and let
3 be the coefficient on z. Suppose you estimate « to be 1 and 3 to be —1. Suppose

0.1 0.05 )

further that you have estimated the covariance matrix of & and f3 to be ( 0.05 0.1

(a) (3) What would be your estimate of P(y = 1|z = 1)?
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(b) (6) Test whether P(y = 1|z = 1) = 0.4 at a 5% level of significance..
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(c) (6) Construct a 95% confidence interval for P(y = 1|z = 1) — P(y = 1|z =
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8. (21) Suppose that you have n independent and identically distributed observation of
(y,x,z) from the nonlinear regression model

y = a0+ (z8)° +¢, Elelz,z] =0 Vie|zr,z] =exp(z)

where y,  and z are all one-dimensional and 3 is the parameter of interest. Assume
that all relevant moments exits.

(a) (7) Find the asymptotic distribution of the non-linear least squares estimator, 3,
defined by minimizing
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(b) (7) Find the asymptotic distribution of the estimator, BQ, defined by minimizing
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(c) (7) Find the joint asymptotic distribution of 3, and 3,.
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9. (18) Consider observations (¥, z;) from the linear panel data model
yi,t=x;tﬁ+yi,t_1’y+ai+sit, t=1,...,T, 7 = 1,...,N

where ¢; is an unobserved individual-specific effect. You may also assume that you
observe y;0. (In answering this question, assume that N is much bigger than T, so that
the relevant asymptotics is for N — oo and T fixed)

(a) (12) How would you estimate 3 (without making additional assumptions about
O[l') lf Eit is independent Of (yiO; Yi1, Yiz-.y yz’,t—-la Ti1,Xi2, .00, m1t)?
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(b) (6) How would your answer change, if you were willing to assume that g is
independent Of (yiO, Yi1, Yiz---, yi,t—h Ti1,Li2y ..y IEZ'T)
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10. (12) Consider the model
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pendent of (214, Zo;). Suppose that you observe (yy:, y:, 214, T2;) where y; = 1 {5 > 0}
and y;2 = max {0, y5}. Find the likelihood function.

Tl e Gae ﬁau canes . he contiboutis e e f&‘fwmﬂooa( fa«rl’wu
%v N @p\u‘ Chma Qe -
0 ‘SI‘:‘”; 3:. zo ! (P(% > - %‘%") %f— Lj&ﬁ%
ﬂ (JL.‘s can be Cd(&.LJ 'FN* “bwo”{a"*
R dipends 0= (ow(?,'é‘zﬂ

) g e WG T G otp)
3) gt gqesor ply o) ply>as LAy dy

Py L2071 o, -
ZD( X B+ T O 85 ()

where is normally distributed (with mean 0 and covariance matrix 33) and inde-
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11. (18) Consider a random sample of size n from a discrete choice model with y equal to
Oor1, and

P(y=1]z") =p(z")
As you know, a linear regression of y on z* will produce an estimator of the cofficients

in the best linear approximation of p (#*) (in a mean squared error sense). Now imagine
that z* is measured with error, so what you observe is

=z +v;.
You also have a second measurement of z*:
z =212+ vy

Assume that v; and v, have mean 0 and are independent, and that (v1, ;) is indepen-
dent of (y,z*). Suppose that you estimate the model

y=zB+e¢

by instrumental variables using z as instruments (i.e., you calculate (X0, zia;) ™ (20, 2/4:)).
Will this result in a consistent estimator of the cofficients in the best linear approxi-
mation of p (z*)?
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