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20 points 1. Define the following notions:

(a) sufficient statistic;
(b) ancillary statistic;

(c) Fisherinformation;
(d) complete statistic.

30 points 2. Consider the following equilibrium model:

Qr = a + bp + uyy,
pr=C+ dQi—1 + uy,

Qo is fixed
where the disturbances:;, uy)',t = 1,..., T are independend [0, I5], @,
represents the quantity sold, apdthe price. For which parameters is the vector

p:(ply"'ypT)/

(a) exogenous fofa, b)?

(b) exogenous fofc, d)?

(c) sequentially exogenous fai, b)?
(d) sequentially exogenous fof, d)?
(e) strongly exogenous far, b)?

(f) strongly exogenous fofc, d)?



20 points

30 points

3.

4.

Justify your answers.

Demonstrate the following relationship between ideatifity and unbiased esti-
mation:
if a function g (0) of a paramete# is not identifiable, then there is no unbiased esti-
mator ofg (0) .

Consider the linear regression model
y=XB+u

wherey is aT x 1 vector of observations on a dependent variableis a7 x

k fixed matrix of explanatory variables (observed)= (3, ..., 8;), andu =

(u1, ..., ur) isaT x 1 vector of unobserved error terms. Suppose the elements of
u are independent and identically distributed accordingdé( &) distribution, where

t(1) represents a Studendlistribution with 1 degree of freedom ands an unknown
constant.

(a) Propose a method for testing the hypothégjs 5, = 1 at levela = 0.05 in
the context of this model such the size of the test is exaqgilyktoa = 0.05.

(b) Propose a test for detecting serial dependence betweegritorsu,, ... , ur
such the size of the test is exactly equadte- 0.05.



