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ECONOMETRIC THEORY
EXERCISES 4

ESTIMATION THEORY

1. Consider the parametric mod@!, P), whereP = {F, : § € © C RP}, andm,, (d) a
randomized estimator @f(f). Let L (d, §) be a convex loss function for the estimator

deg(O).

(a) Show there exists a nonrandomized estimator), wherey € ), which is
preferable ton, (d) .

(b) LetS (y) be a sufficient statistic fat. Show the estimata¥ (y) can be improved
by an estimator which is a function 6f(y) only.

2. Letg (0) be a parameter iR? andd (y) a (nonrandomized) estimator @f6) .

(a) Define the matrix quadratic loss function for the estioraof g (0) by d (y) .

(b) Show that an optimal estimator with respect to the quaria@ss function also
minimizes the scalar risk

L.(d,0) = (c'[d—g(0)])* forall c € RY.

3. LetY; andY; be two independent observations from a Poisson distributio)) .
Consider the two estimators

5(Y) = (VitYy) /2.
(YY) = M- )P +M—6a )7,

whereY = (Y1,Y,)".

(@) i. Isthe estimatos; (Y') unbiased? Justify your answer.
ii. Is the estimatop, (Y') unbiased? Justify your answer.

(b) Show that); (Y) is preferable td, (Y') with respect to quadratic loss.

4. Define the four following concepts:



(a) asymptotically unbiased estimator;

(b) weakly consistent estimator;

(c) consistent estimator in quadratic mean;
(d) strongly consistent estimator.

5. Show that an estimator which is consistent in quadrat@mis

(a) asymptotically unbiased;
(b) weakly consistent.

(o2}

. Exercise 5.1 in Gouriéroux and Monfort (1995, chap. 5).

\l

. Exercise 5.3 in Gouriéroux and Monfort (1995, chap. 5).

(o]

. Exercise 5.6 in Gouriéroux and Monfort (1995, chap. 5).
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