
F test motivation
we want totestthesignificance of agroup of hypotheses
multiple hypotheses

Grade32g Po t p times frontt.BZ times back Bhrstudy 1
BitpastGPA t Bsgender t U

Ho seat position doesn't have impacton 6pA

By O andBz 0 pop Bz 0

Ha seat position matters

p t O and Bz40

or a o and p o teleostLeft
or By O and Ba to
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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):

m.ae

mitmtfhIftoinY
Kbotnnave

Y BotforX t Baz 1 BX 1 u is true

smallmode

RejectHo

f t Yi Bo Bax t U istrue donotrejectHo

r osuppose there are q numberof p thatI
we would like to perform a jointtest of O
eg in thismodel of L

y pot pix t pzXzt BkqXk g
t U

Ho Bok qtr Bk q12 Pk O

the last q pg 01

Ho is not true
Y potBall t BzXzt BkqXK.qtpkq.nlkq rtBkqzXkgt2t BkXk U

r

Ur this isalways Ct
F SSRr IT bc SSRur CSSRr

q Everytimeyouadd

f of the ur model 7moreX the model

ChK I will bebetterexplained
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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

! the unrestricted model (ur) is deÖned by

Ror Rf becauseanyadditional X would increaseR2cimprove fit
SSRurCSSRr

Byincludingmore themodel is certainlybetterexplained However wewould
liketoreject It if the conclusion of extravariables doesnot improve
the model enough

Rss
From R 7 SIR

SST vs TSS

we have F 1132 35

ofBthat I intercept

areset to o
n K I
f T ofslopeBOfObs

If wewanttotesttheoverall
significance ofthemodel R2ofthemodel xUR

the R modelhasno atallHo P I P2 Bz Pk O p RI
Ha otherwise a RyanKD

y
r f If wewanttotestwhether
ur performance hasany impact

onsalary

Ho Bbong Bhrunsyr Brbisyr D

Haotherwise istrue
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! the restricted model (r) is deÖned by

Now, our H0 and Ha becomes

ur model
y X HT

F Rhq
Fine
L

H
i

z

t
intercept

Whenconsideringeachofthe
performanceXonebyone
noneofthemhasasignificant
impactat 5

Butwhenperformingan F test
performanceshavejointimpact

F ISSRr SSR.uaqSSRurn K l

z 798.317 783.786 13 a 9.55
pcp

183.867 1353 S D
n Let's use 5 level ofSig

Since F 9.55 2.6 werejectHoatSyat at 5
leveland concludethat performances
have joint effects on salaryLMhm Fin

13 a C 2 f
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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

Z table with si Siglevel

sales

othercompany
performance

CEOcharacteristics

P
likea simpleregressionwith 1 X


