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15 points 1. Provide brief answers to the following questions (maximaf 1 page per question).

(a) Explain the difference between the “level” of a test asdsize”.
(b) Explain the difference between the “level” of a confideset and its “size”.

(c) Discuss the link between tests and confidence sets: hofideace sets can be
derived from tests, and vice-versa.

(d) Explain what the Bahadur-Savage theorem entails fantgst nonparametric
models.

(e) Suppose we wish to test the hypothesis

Hy: X, ..., X, areindependent random variables
each with a distribution symmetric about zero.

1)
What condition should this test satisfy to have level 0.05.
20 points 2. Define the following notions:

(&) Fisher information;

(b) sufficient statistic;

(c) identifiable parameter;

(d) locally identifiable parameter;
(e) identification-robust test;

(f) unbiased estimator;



(9) unbiased test;

(h) invariant test;

() Neyman-Pearson test;
() C(«) test.

20 points 3. Consider the equilibrium model:

@ = api+b+uy,
Sy = apy+ Bry + vy,
Qt - St )

whereg; is the quantity demandeg, is the price,S; is quantity suppliedg; is an
exogenous variable, and the vectoig v,)", ¢t = 1, ... , n are independent with the

same distribution )
0 0. Ouy
(o) )

() Find the reduced form of this model.

(b) How are the parameters of this reduced form related tstituetural form? Is
this model underidentified, just identified, or overidestif?

(c) Find the maximum likelihood estimators of the reducedxf coefficients.
(d) Find the maximum likelihood estimators of the struckioam coefficients.

20 points 4. Consider the linear regression model
y=X0+u 2

wherey is aT x 1 vector of observations on a dependent varialilés a7 x k fixed
matrix of explanatory variables (observed),= (5,, ..., 5;), anduisaT x 1
vector of unobserved error terms.

(a) Suppose the elementswohre independent and identically distributed according
to a N[0, o?] distribution, wheres? is an unknown constant, arid > 1. We
wish to build a confidence interval with level95 for the ratiod = 33/8,.
Propose a method for doing this.

(b) Suppose the elements ofare independent and identically distributed like a
o B distribution, whereB follows a Bernoulli distribution o —1, 41}, i.e.

P[B=1]=P[B=-1]=05, (3)



ando is an unknown constant.

i. Is the least squares estimator unbiased in this model?, 1§ st best linear
unbiased?

ii. Propose a method for testing the hypothdsis: 5, = 1 at levela = 0.05
in the context of this model such the size of the test is exajual to

a = 0.05.
iii. Discuss hows ando could be estimated by maximum likelihood.

25points 5. Consider the standard simultaneous equations model:

y = YB+Xiy+u, (4)
Y = X\ + XollLb +V, 5)

wherey andY areT x 1 andT x G matrices of endogenous variablés, and X,
areT x ky andT x ko, matrices of exogenous variablgs,and~ areG x 1 and
k; x 1 vectors of unknown coefficient$], andil; arek; x G andky, x G matrices of

unknown coefficientsy = (uq, ..., ur) isaT x 1 vector of structural disturbances,
andV = [V4, ..., Vp|'isaT x G matrix of reduced-form disturbances,
X = [X1, X,]is afull-column rankl” x k& matrix (6)

wherek = k; + ky. and

v and X are independent; (7
U~ N[O, o2 ]T} : (8)

(a) When is the parametgridentified? Explain your answer.
(b) When is the parametgrweakly identified? Explain your answer.
(c) Suppose we wish to test the hypothesis

Ho(By) : B =0y (9)

i. Describe the standard Wald-type test f&y(3,) based on two-stage-least-
least squares, and describe its properties.

ii. Describe an identification-robust procedure for tegtth (3,).
iii. Discuss the properties of the latter procedure if thedeidor Y is in fact

Y = X416 + Xollo + Xslls +V (20)

whereX; is aT x k3 matrix of fixed explanatory variables.



(d) Describe an exact identification-robust confidenceaet fIs this set bounded
with probability one ? If not, give a sufficient condition thaould ensure it is
bounded.



