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CASEI: | (A)NLRM with A4GM(iid)

Conditionally on X,

Result 1 RBOLS'X ne N (Rﬁtrue, R [O.Etme (X/X)—l] RI)

8% Ls = "529L3 s unbiased for 02 &
ORI conditionally on X, —)SQLS X2(S — k)
Result 3 Conditionally on X,

(RBors — RB™)' (R [0 (X'X)™!] R')_A1 (RBors — RB™) ~ x2()

Conditionally on X, the Gaussian r.v. RB3ps of Result 1 and

Result 4A e g5 S%EQLS_ of Result 2 are *independent*

true

—— 5 CESE: :
Resile4R Conditionally on X, thex” r.v. _ﬁfﬂ(’f Result 2 and

the x? r.v. of Result 3 are *independent*

Conditionally on X,

Result 5 BoLs—Birue ~ t(S — k) because of Results 1,2,&4A
\/[SOLS(X’X) M

Conditionally on X

R It 6 A A ’ - n— 2 rue
= f = (RBows — RB™)' (R [53,5(X'X) | )" (RBors — RB™)/r ~ F(r,S — k)

Suppose an estimator 9method for the p x 1 unknown parameter vector #""
obeys: Opmethod ~ N (gFrue VGAI(é",et,lod)) for any sample size S;

or émethod & N(gF™e, VGA,(émethod)) for very large sample size S.

Result 7 Then for any continuous function g(.) : R — R’

with continuous first-derivative matrix [Qg_gi it follows that:

9(Omethod) =~ N (9(9"""‘), [ﬂf;,,i] Vet (Omethod) [ﬂg(,i] ) for very large S.
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The likelihood ratio test is even simpler to compute, provided the model is estimated
with and without the restrictions imposed. This means that we have two different
estimators: the unrestricted ML estimator g and the constrained ML estimator g, obtained
by maximizing the loglikelihood function 102 L(#) subject to the restrictions ?f = ¢. Clearly,
maximizing a function subject to a restriction will not lead to a larger maximum compared
with the case without the restriction. Thus it follows that log L(#) — log L(#) = 0. If this
difference is small, the consequences of imposing the restrictions Rf = ¢ are limited,
suggesting that the restrictions are correct. If the difference is large, the restrictions are
likely to be incorrect. The LR test statistic is simply computed as

ELr = 2[log L(9) — log L(6)),

which, under the null hypothesis, has an approximate Chi-squared distribution with .7
degrees of freedom. This shows that, if we have estimated two specifications of a model,
we can easily test the restrictive specification against the more general one by comparing
loglikelihood values. It is important to stress that the use of this test is only appropriate if
the two models are nested (see Chapter 3). An-aitradtive-feature-oi-tie test-is-that-it-is
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