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21.1PairedDifferences

Example1:YouwanttoshowthatmenspendlessonValentine’sDay

thanwomen.Youcoulddrawsomerandommenandsomerandom

women,askthemwhattheyspent,andcomparethemeans.

Butmaybeitisbettertolookatrandomcouples,andaveragethe

differenceinexpenses.Iftheaveragedifference(menminuswomen)is

lessthanzero,thissupportsthealternative.Ifitisgreaterthanorequal

tozero,itsupportsthenull.

Whyislookingacouplesagoodidea?
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Forthisexamplethehypothesesare:

H0:µm−µw≥0vs.HA:µm−µw<0

Supposeyourdataare:

ManWomanDifference

$20$30-$10

$10$40-$30

$5$30-$25

$0$100-$100

Thisisasmallsample(n=4,not8),andsoweshallusethet3table.

Theteststatisticisfrompartf.
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ThedifferenceofmeansisX̄m−X̄w=D̄,whereD̄istheaverageofthe

differences.Thus

D̄=
1

4
(−10+(−30)+(−25)+(−100))=−41.25.

ThesdDisthestandarddeviationofthedifferences,or

sdD=

√

√

√
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(

4
∑
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D
2

i)−D̄
2

=34.7086.

Thusthevalueoftheteststatisticinpartfis:

ts=
X̄m−X̄w−0

sdd/
√

n−1
=

−41.25

34.7086/
√

3
=−2.05848

4



TherejectionruleisIII.3.WefindP−value=P[t3≤−2.058],andthis

isbetween.05and.1.

Thisisabitsmall,butnotsufficientlysmallthatmostpeoplewould

rejectthenullhypothesis.Wecannotconcludethatmenaremorecheap

thanwomenopnValentine’sDay.

Byusingthispaireddifferencetest,wecontrolledforthedurationofthe

relationship,intensityofpassion,andprobablythingslikesocio-economic

statusandculturalnorms.

Ingeneral,paireddifferencetestsaregood—youcandrawbetter

conclusionswithfewerobservations.
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21.2SignificanceTests

•Inahypothesistestweeitherrejectthenullorfailtorejectthe

null—wecannotprovethenull.

•Thenullislikeanaccusedperson—itispresumedtrueuntilthereis

sufficientevidencetorejectit.

•Oneshouldnotdatasnoop;i.e.,donotlookatyourdatainorderto

decidewhichhypothesestotest.

•Thefactthatatestissignificantdoesnotmeanthatitis

scientificallyimportant—withalargeenoughsamplesizeyoucan

probablyfindasignificantdifferenceinanything.

•TheP-valueisnottheprobabilitythatthenullhypothesisistrue.

•Youneedarandomsampletodoasignificancetest.

6


