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PRELIMINARY EXAMINATION FOR THE Ph.D. DEGREE

The Exam is in THREE parts:

(1) You must provide answers to all 3 parts: Part 1, Part 2, and Part 3.
(2) There is choice within each part. Please read carefully.

(3) Each part will count for approximately 33.33% of the total score.



PART L.

There are two guestions given. Please choose and answer ONE of the

following two guestions.



1. Poiut Allocation: (a) 209, () 20%, () 20%, (d) 20%, (e) 20%.

Assimne that =, € R? s W V(0. I5) where [3 is the 2 x 2 identity matrix. Assume

that o = (. ap) is given by the following structural model
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a1 Under what condition on the coefficient matrices (' is the process ry weakly
stationary”? Is it also strictly stationary under these conditions?

h) What are the conditions on C'(L)such that ., has an AR representation? As-
stming that these conditious are satisfied, write down the reduced form AR
representation of .

¢} Asstme that o (1) = 0. Also. assume that the conditions in b) for an AR
represeutation are satisfied and that the order of the AR representation is
known and finite. How can you identify the parameters of the model?

) Assume that the conditions of ¢) hold. Describe in detail how you would
procecd to estimate the structural parameters of the model.

o) Assime that Cy — I and that o, has an antoregressive representation. What

are the restrictions oue has to impose on € such that @y does not cause o in
the sense of Granger? Are the conditions dilferent if we ave interested in lack

of cansality in the sense of Sims?

Point Allocation: (a) 20%. (b) 20, (¢) 20%. (d) 200 (e) 20'4.
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Lot 7 be au iid sequence with £z, =0 and /727 = 1. Assume that

with

Iy = W¥Ei_) =14

iy = EpT H:_.,l

tal| < 1.
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L4 1. as determined by the above difference equations, stationary? Prove your
answor by writing down an explicit representation of &y in terms of =, and by

showing that this representation is stationary (or by other means).
Fiagl the spectral density of w@;.

Yo are interested in estimating the parameter a. You use QLS

e
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Deseribe the asviptotic propertics of the OLS estimator.

I there a better estimator than & for a that does not require estimation of ¢
2 1[ so. write down a foruula for a better procedure. What are the asymptotic
properties of the proposed alternative procedure,

Now assimne that von want Lo estimnate both a and 0. What are the conditions

for ideutification ol these two parameters.



PART 11.

There are two gquestions given. Please choose and answer ONE of the

following two questions.

&



Question 1. Point allocation: (a) 23%: (b) 23%: (¢} 2

Suppose that as a part of vour dissertation vou are estimating a lincar re-
gression model, You ave concerned abont parameter stability in vour model and
perforin the Forests suggested by Bai and Perron (Econometrica. 1995). Your

restlts are printed helow:

B e i g R e o ke e o ke ok ke ok e ke e e e gl b ek e o e
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Outpnt [rom the Bai and Perron testing procedures

B T b ke s ok e ko ke e R R R S R e e e s

(1) supl’ rests against a Hxed munber of breaks

The supl test for O versus | breaks (sealed by o) is: 7.20
The supl” test for () versus 2 breaks (sealed by ) is: 1947
The supk test for O versus 3 breaks (scaled by q) 1s0 12,38
The critical values at the 3% level are (for k=1 to 3):
12889 1LGO 1016

(i) Dinex tests against an ukuiown nomber of breaks
Tlie UDiax test is: 1947
(1hie critical valae ar the 3% level 15 13.27 )

PR & T R S e e e e e S e e i T G

o

Tlie WDmax test ar the 39 level s 21.64
(The eritical value is; 14,19 )
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e sheohe o sde st sk o o R e e o e e
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(iil) supF =11} tests nsing global otimizers under the null
ThesupFl 2 1) test 151 12015

ThesupF( 3 2 ) test is 0 1713

The supF( 1] 3 ) test 150 2,81

ke e e

The evitical values of supI(i+11) at the 34 level are (for i=1 to 3 ) are:

(a) Draw conclusions about the momber of breaks in vour sample.

(h) This question is distinet from part (a). Suppose vou are estiinating
a linear regression model and vour data set lias missing observations on the
N variables. Deseribe how von would estimate the regression coefificients using,

mnltiple impuration. How would vou interprer vour estimate (be specilic)?
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(¢} This question contitines from part (bl In words, compare the proper-
ties of altiple nputation estiimates with those derived from the ENL algorithim,
I vonr answer. state precisely the types of missingness for which these proper-
ties apply.

(1) This question is disgtinet from parts {a)-(¢). Suppose vou are lore-
casting some variable y conditional on a large vector of explanatory variables
A using a linear model. Three estimation methods von could use 1o construet
volr Torecasts are ordinary least squares, partial least squares, and principal
components regression. List the advantages and disadvantages of each method.



Gor () 259,

Question 2. Point allocation: {a)

Suppose that the solurion of o representative agents portfolio allocation prob-
leany ds given by the following Euler equation
e \
%= E (3{ -iff:l I".Pf—: Dy ")
\ [ ( + ) ;
where (% is consumption of non=durables and services. % is the price of a
fAnaneial asset. and 1) 15 the dividend paid out by the financial asset. Suppose
that the agents utility funetion is given by {7 = €7 and vou have quarterly time
series datacon P and D) for one financial asset. In addition. vou have data on
the viskfree vate of veturn. 17 and consumption 7.

(&) Write dowit the sample moment conditions that vou would use ro
obtain e GAN estimates of the unkuown parameters 3 and 5. Be careful to

Jrstify vour chiolee of monents,

() Suppose that vou estimate 3 and ~ usiug more than two moment
conditions. Write down Hansen’s J-statistic and explain how vou would use it
to make inferenee albout the salidity of the moment conditions ane the model
implicd Iy the above Eoler equation.

{¢) Suppose vou were to estitate 3and ~ using a nonlinear least squares
. E ey X | i . ; % :
regression ol 1 on 'f( o (P 0 Dy Show thar this estimator is

inconsistent and explain inradrively why it is inconsistent,

(el Let (Q0Hy 1 denote the efficient GAAL objective function evaluated at
the parameter value # = [ .50 Stock and Wright (Econometrica. 2000)
showed that, under the wdl v pothesis Hy 000 O, QU] is asvniptotically
distributed as Chi-sguarve wirl degrees of freedom equal to the mmber of mo-
ment conditions. On the next page ave three possible plots of (i, ) against 4.
labeled Example A Eximple B osd Exanple Co Tor each of the thivee plits,
draw conelusions about the properties ol the model and the associated GMAL
estimiatos, Assime that the plots cover the entire parameter space and that

i< knowal.



Lxample A
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PART III.

There are three questions given. Please choose and answer any TWO of the

following three questions.
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1. {Tach sub-question is worth 20%0)

You have the following 3-equation system with each equation identified, and z = (2. 29, 23)" ~

Y A(0.2):

(1) ¥idy - Ziny =8
(2} o Yody | Aamy 4 o
(3) s — ¥y | Zyny + =3

You are confident abont the specification of the last two equations but nicertain about the
specification of (1), To construct a test. vou run 25LS on cach equation and compare it with
running 35LS on the outive system.

(a) Ixplain in words why yon ean construet a specification test by this procedure. demon-
strating the effeer of ndsspecilleation.

(L) To constrier a formal test, vou eonsider the estimates of each equation and consider the

{est statistie 1170

W = . . owhere o, = | i1.2.3
ey S 1 | @3 v | =%
R L 4518 L

Construet a hivee sample rest mueder the nudl livpothesis of no misspecification, including the

appropriate degrees of freedon.
(¢) Can vou think of an alternare test based on a wore elliclent estimation scheme?
)

(1) What happens to the test i {a) or (¢) if equation (1) is just identified?

(¢} Cotpare the above test tooa (system) test of overidentifying restrictlons.

2. a) 0% () 28%. (¢) 355%.
Stippose we lave darta ona saple of younge men’s wages. along with dewographic and other

iformation and are told that the dara obeys this model:

where " is wages, ooare covariates, = is distributed N (!'}_rr"')A y™ is latent (that is. unobserved)

and Instead we observe g, where

§y = gy <e

e i gt 2o

Suppose von estingate this model by ordinary least squares. Are the estimates of the

parameters consistent”?  Analvtically show yowr answer: please doeseribe all your notation and
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any addditional assumptions vou make. T vou determine that the least squares estimator is not
consistent [or parameler estimation. propose another estimator. Show analytically.

(bl Suppose now vou receive a new data set and discover that none of the realizations of
vonr dependent variable s equal 1o e How wonld vou consistently estimate the parameters of
this wodel? Analvtically explain vour choice of methodd.

(¢). Now cousider a slight variation of this model. Suppose that we have
W =g .3 s OF — ettt = Louss sl b

where =, has the logistie distribntion. v - x0T s lixed. and = is lateut but we observe the

realizations of a variable 4,

wr = yp by >«

= iy, E e

(el Can you estinte the pavaneters of this model consistently?  Outline a procedure.
Please show analvticallve and describe all your notation /assnmptions, Are there any obvious
advantages (disadvantages of vour method if yon are interested in estimating the effects of race

om wages?

3o (a) 380 (b)Y 35 (¢) 80
Suppose vou bave data on a pool of tnemploved individuals (7 1.0 N each of whom has
beer nnemploved for T, periods. You also have iiformation on their covariates o

(a) Yon have decided that the model which best snits these darta is
s (1w 8 exp{ — A (T |28}

where s s the conditiomal survival funetion, A Is the integrated hazard function. and # are
pararerers. You assume that the hazavd funetion. A, = Weibull, Write down a linear regression
model thar von will estinare. elearly showing rhe steps in going from the above equation to the
regression model. and clearly delining any notation and assumptions von make,

() (You way iguore part (a))l. Suppose that vou want 1o determine whether the hazard
rate s imereasing. constant, or decreasing. Clarelully defining all vour notation /assumptions.
deseribe an estimaror which will allow rthe data to determine whether the hazard rate increases.
decreases or retalns constant over time, Deseribe o test for this finding,

(ol Suppose now vou discover that vonr data consist of censored spells.  In particular.
right censored data. Hereo vou only know thar the unemplovment duration lasts at least o) for
individial o Let o, = 11 the it spell i complete and o, = 0 otherwise. Describie an estimator

for the wodel, be very clear in vonr notarion and assumptions.



