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For all that follows, assume that all the assumptions of the CNLR model hold. The purpose of these
notes is to provide rigorous links among the three characterizations of the F statistic that show up frequently
in econometrics:
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De�nition 1 Let X � �2 (n1), Y � �2 (n2) be independent random variables. Then we say that the random
variable F � X=n1

Y=n2
has an F distribution with numerator degrees of freedom n1 and denominator degrees

of freedom n2. That is, F � F (n1; n2).
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Therefore, F � F (p; n� k).

There are two alternative characterizations of the F statistic, one involving sums of squared residuals,
the other involving R2 values. In order to derive the �rst one, it is necessary to characterize the estimator
of the restricted model.
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Proposition 3 Consider the following two models (resp. the unrestricted and the restricted models):

Y = X� + " (1)

Y = X� + ", �� = 
0 (2)
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Proof. By de�nition,
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Taking �rst order conditions, we have:
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Which is the desired result.

Proposition 4 F = ("̂0R"̂R�"̂
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Proof. Let "̂UR � Y �X�̂UR and "̂R = Y �X�̂R. Then,
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It will prove to be fruitful to �rst derive an expression for "̂0R"̂R � "̂0UR"̂UR.
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If we rearrange the result of proposition (3), we have
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And therefore,
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Rearranging, and substituting in �̂2 = "̂0UR"̂UR
n�k , we have:
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Which is the desired result.
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Proof. Recall the formulae for R2UR and R
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R:
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This gives us:
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Which, by proposition (4) establishes the result.
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