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ADVANCED ECONOMETRIC THEORY
EXERCISES 13

GENERAL ASYMPTOTIC TESTS

1. Let θ̂n be an estimator obtained by maximizing an objective function Ln (θ) , where
θ ∈ Θ ⊆ R

p, andθ0 ∈ Θ is a value ofθ such that

n−1/2∂Ln

∂θ
(θ0)

d
→

n→∞

N [0, I0]

and

−
1

n

∂2Ln

∂θ ∂θ′
(θ0) →

n→∞

J0 with probability 1

whereI0 andJ0 are deterministic positive definite matrices. We wish to test the
mixed hypothesis

H0 : {θ | ∃ a ∈ A ⊆ R
q : g (θ, a) = 0}

whereg is a differentiable function taking its values inRr, such that
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(a) Describe the following criteria for testingH0 :

(1) the Wald statistic,

(2) the Lagrange multiplier statistic,

(3) the score statistic,

(4) the “likelihood ratio” statistic.

(b) Under usual regularity conditions, what are the asymptotic distributions of these
criteria?

(c) What form takes the Wald statistic in the case of an implicit constraint (with-
out an auxiliary parametera)? Which important execution difference do you
observe?



(d) Which important condition must be satisfied for a “likelihood ratio” statistic to
follow a χ2 distribution?

(e) What are the forms of the different statistics whenI0 = J0?

(f) Provide a condition under which the Lagrange multiplierand score statistics are
identical.

2. Leth (Yi, Xi, θ0) , i = 1, . . . , n, be functions (taking their values inRH) such that

E [h (Yi, Xi, θ0)] = 0, i = 1, . . . , n,

where the observations(Yi, Xi) , i = 1, . . . , n are i.i.d. If we estimate this system by
the generalized method of moments, describe a specificationtest for this system.

Reference: Gouriéroux and Monfort (1995, Chapter 18).
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