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7 Testing Multiple Linear Restrictions: The F-test

Suppose the model is speciÖed by

y = "0 + "1x1 + "2x2 + "3x3 + u

H0 : "1 = 0 and "2 = 0

H1 : H0 is not true

We can use the F-test to test this type of "multiple hypotheses".

1. Our full model is called the "unrestricted" model (ur). Suppose it can be expressed
as:

y = "0 + "1x1 + "2x2 + "3x3 + :::+ "kxk + u

2. The model which takes out x (which we think its associated " = 0) is called the
restricted model (r):
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3. Some useful facts

4. Other ways to calculate the F-statistics:

Example: Suppose we are interested in understanding the determinant of a baseball
playerís salary.
salary = season salary
years = years in major leagues
gamesyr = games per year in the league
bavg = career batting average
hrunsyr = homeruns per year
rbisyr = runs batted in per year
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! the restricted model (r) is deÖned by

Now, our H0 and Ha becomes
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8 How the Hypothesis Testing is done in Practice

1. Check the values of t " statistic reported by the statistical software (i.e. STATA,
SPSS, SAS)

) These t" statistics are to test H0 : "i = 0

) If the d.f. > 30; then when t > 1.96, we can reject H0

)When t > 1.96, we can say that "i is statistically signiÖcant at 5% level.
(value of "i 6= 0)

) When t < 1.96 we can say that "i is not statistically signiÖcant at 5%
level.

) If t < 1.96 we can drop xi from the model

) After we drop xi; we estimate the new regression function and obtain a new set
of "̂:

2. We can also perform other hypothesis testings of interest.

e.g. H0 : "i = "j

or H0 : "i = 5 etc.

or perform an F-test for testing multiple linear restrictions

3. Usually, in economics, the estimation results are reported using this form
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