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By the FWL Theorem,

β̂2 =
(
X2
>M1X2

)−1
X2
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)
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=
(
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.

Thus (13.41) becomes
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)
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y>MXy

)
.

From (13.37) and (13.39), we obtain

W =
(
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n− k

)
F ; LR = n log

(
1 +

W

n

)
. (13.42)

Since W is equal to n/(n− k) times rF , it is evident that

W = rF + O(n−1).

Finally, we turn to the LM statistic. We first observe from (8.83) that
the gradient with respect to the regression parameters β of the loglikelihood
function for a linear regression model with normal errors is

g(y, β, σ) =
1
σ2

n∑
t=1

Xt
>(yt −Xtβ) = σ−2X>(y −Xβ).

Thus, from (13.03), the LM statistic is

LM = g̃2
>(Ĩ−1

)
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(
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)
X2
>(y −Xβ̃).

(13.43)

Since the LM test is based on the restricted model (13.35), we use the ML
estimate of σ from that model:

σ̃2 = 1−
n

y>M1y.

Substituting this into (13.43), we see that

LM = n

(
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)

= n

(
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(
rF
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)
.

(13.44)


