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4 Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = %0 + %1jc+ %2univ + %3 exp er + u

where jc = number of years attending a two-year college
univ = number of years at a four-year college
exp er = months in the workforce.
We want to test whether %1 = %2: ifthereturns from 7 moreyear of

Ho P Pz Hop pz o education at a Juniorcollege isthesame
as that oftheuniversityagonist
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we compute this
if i cB p a t statisticand
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where se Cpi pi ftp.p
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notverystraightforward to calculate
We use a variabletransformationtrick seenotes
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another possible hypothesis test (one-tailed alternative)

5 Computing p-Values for t-Tests

! What is the signiÖcance level given the computed t-statistics?

! p-value : P (jT j > jtj)

Ho B Pz 77 Ho Bn Bz 0
Ha BkBz Ha B Bz O

It is assumed that B would notbemorethanBz returnstoa 2yearcollegewould
neverbemorethan returns to university education
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7 tailed fits

Thisshadedarea
intherejection

org region is thepvalue
fits to Bj Pj2tailed

se pj
totalareafrom 2 sides
Tmputed t Bj Bj

SeBj

T t distributed randomvariable with d f h k n
t computed t statistic

no p value probability that a random T value
willbe greater cinthe 11 term
than our t in theHotest



In classexercise
Considerthemultiple regressionmodel assume MLK 7 6 aresatisfied

y fo t pX t Bak BX t U

YouwouldliketotesttheHo Po 392 7

Ha otherwise istrue
ptswritethe t statistic fortestingHotl 3p

s e Br 3Rd
2nd Define In pi 382 Ho 9 7 Ha 9 I

t E 7 p weneedourregressiontohave0 in itI set qq.gestg.iqeye0 estimationwill automaticall

NOW By Fat3
or B O t 3Bz
sub in the mainregressionandget
y pot O t 3B X t BzXz BX t U
Bo t OX t 3BzX t pzXz t BzXz t U
Bo t 4X t pzCXz1311 t BX t U

Now the explanatoryvariables aregoingtobeXp Xz1314andXg
we can calculate t 0

se B
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Example 1: H0 : %j # 0; Ha : %j < 0; d.f.= 140:

suppose the calculated t#̂j = $2:75

! From the z-table, the value -2.75 corresponds to area = _ _ _ _ _ _ _ _ _ _ _
_.

! Thus, p-value = _ _ _ _ _ _ _ _ _ _.

! Would we reject H0 if we use the signiÖcance level = 5%?

Example 2: H0 : %j = aj; Ha : %j 6= aj; d.f.= 18:

suppose the calculated t#̂j = $2:18

! From the t-table, the value -2.18 corresponds to area = _ _ _ _ _ _ _ _ _ _ _
_.

! Thus, p-value = _ _ _ _ _ _ _ _ _ _.

! Would we reject H0 if we use the signiÖcance level = 5%?

6 ConÖdence Intervals (CI)

! ConÖdence Intervales for the POPULATION PARAMETER (%j)

! A 95% CI of %j is given by

z table

reject f T f Z P value whatshouldbethesignificantlevel
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inference Hypothesistestingabout B thetrueparameter
wage ftp.edvctpzexperience t u

we want totesthypothesisaboutthetrue impact p of eachvariable Leduc experience on the dependentvariablelY
BUT wedon'tknowwhat thetruepare So we usepn estimator
s e if to testthehypotheses

Bi n test if p samenumber
a eg pj o XjhasnoimpactonY

i pj I aunitf inXjcorrespond
B ahypothesizedvalue to 1 unitP inY
ex p O or P I etc

fits t test How
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significant level totalarea in the rejection region

area 2 0.50.4803ass df 100 suppose we calculatea t statistic
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i Suppose we aretesting
2IG f f 2Of lBj

seBj Ho Bj 0 HgBj to
z tailedtest

p value totalshadedare
P value significantlevelwhichwe will rejecttheHo

or prob that we we will reject HoIf p value a significance level rejectHo
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Example 1: 95% CI

Example 2: 99% CI

f T d f 25

p
Valueof 97s
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2.06 percentile in the
to distribution

The951 CI forBj Bj 2.06 Se Pj Bj12.06 se B
d f 25

fit what percentile 99.5
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