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Question A (Inference in Near Singular Regression)
In the model

vy =z,0+uy, t=1,...n (1)

the errors ug; ~ tid (0, 0¢) and the regressors

zy
Ty = 1,0 1 |
Y+

where ¥ ~ iid (0,3,,) is an m x 1 vector independent of ug, for all (s,1),
and v # 0 is an m x 1 vector of unknown constants.

The (m + 1) x 1 parameter vector [ in (1) is estimated by ordinary least
squares regression using 3 = (X'X) " X'y where X' = [zy,...,x,] and ¢/ =
[Y1, ..., Yn] - It is proposed to test the null hypothesis Hy : 5 = 0 using the Wald
test statistic W,, = B,X’XB/&2, where 6% = n~1y/ (In - X (X’X)f1 X) y is
the usual sample variance of the regression residuals.

Part (I): Find the limit behavior (including the limit distributions) of /3
and W,, as n — oo. Discuss your findings.

Part (II): Suppose z; is endogenous and it is proposed to estimate (1) by
instrumental variable regression using § = (X'P,X)~" (X'P.y) where
P.=Z7(22)"Z, 7' = [21,....,2,) and z ~ iid(0,%,.) is a K x 1
vector of instruments (K > m + 1). It is assumed that the vector
(ugt, 2, 2}) ~ 4id (0, %) with positive definite covariance matrix

o0 Oox 0
Y= Oz0 Yige Yz
0 ZZ$ EZZ

and that the submatrix ¥,, = E (292]) has full rank m.

(a) Discuss conditions for the validity of the orthogonality and rele-
vance of the instruments z; for x;.

(b) Find the limit behavior of 3 when n — co.
(c) Find the limit behavior of the IV Wald test W, = 3 X' P, X 3/5>

of Hy : 8 = 0 where * = £ " | @2, is the usual variance estimate
based on the IV residual g = y; — x}f.



(d) Find the limit behavior of the overidentification test statistic S,, =
iih P,y /5% where 1o = (Tigy, ..., Ton) -

(e) Discuss your findings.

Question B (A Scientific Overview Project)

Choose a field of recent econometric research and write a scientific overview
paper of that field. The topic can be theory or applied or a combination of the
two and it can be in any field of econometrics. The project should be written
up as a scientific review paper, covering motivating ideas, explaining the
econometric theory, and providing some evalution of the research direction,
including its strengths and limitations.

Question C (Your Own Empirical Project)

Choose your own empirical project. Carry out an empirical application
of time series, cross section or panel econometric methods. Write up your
project as a scientific paper, paying attention to the quality of your presen-
tation, including graphics of the data and results as necessary. Be sure to
provide a full discussion of the methods being used and indicate limitations
of the approach you are using wherever you think it is appropriate. This
applied project may be related to your Applied Econometrics Paper for the
departmental requirement.



