
Testsand ConfidenceIntervals for Linear Combinationsof Means

To examinetheeffectof petsin stressfulsituations,researchersrecruited45womenwith dogsaspets.Fifteenof thesubjects
wererandomlyassignedto eachof threegroups.Eachwomanin group1 wasaskedto doastressfultaskalone.Eachwoman
in group2 wasaskedto do thesamestressfultaskwith a goodfriend present.Eachwomanin group3 wasaskedto do the
samestressfultaskwith herdogpresent.Themeanheartrateduringthetaskwasthemeasureof theeffect of stress.Higher
meanheartratesareconsideredanindicationof greaterstress.Although15womenwererandomlyassignedto eachgroup,
onewomanin the friend groupandonewomanin thepetgroupdroppedout of thestudy. A partially completedANOVA
tableandsomesummarystatisticsareprovidedbelow.

Source D.F. Sumof Squares MeanSquares F P-Value

Betweenor Model 2320.1 �������������
Within or Error

Total 5839.1

Group Description MeanHeartRate
1 Alone 82.524
2 Friend 91.242
3 Pet 73.042

1. Fill in themissingentriesin theANOVA table.

2. Are thereany significantdifferencesamongthegroupmeans?Write down null andalternativehypotheses,givea test
statistic,	 -value,andconclusionin nontechnicalterms.

Therearemany otherquestionsthat the researchersmight want to answer. Is therea significantdifferencebetween
the meanof the pet groupandmeanof eachof the othertwo groups?Is therea significantdifferencebetweenthe
meanheartrate of the pet groupand the averageof the meansfor the other two groups? What is an appropriate
interval estimateof themeanheartratefor thosein thepetgroup?All of thesequestionscanbeansweredby forming
appropriatelinearcombinationsof theobservedsampleaveragesandcomputingtheproperstandarderrors.

A linearcombinationof thesampleaveragesmaybewrittenas
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For example,the differencebetweenthe sampleaveragefor the friend groupandthe pet groupis obtainedby
choosing
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Undertheone-wayANOVA model,
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hasa S -distributionwith RW( X degreesof freedom.



3. Finda 95%confidenceinterval for themeanheartratein thepetgroup.

4. Is therea significantdifferencebetweenthemeanof thepetgroupandthemeanof thegroupworking alone?Write
down null andalternative hypotheses.Computea teststatisticand Y -value. Statea conclusionin nontechnicallan-
guage.

5. Is thereasignificantdifferencebetweenthemeanof thepetgroupandaverageof theothertwogroupmeans?Compute
a95%confidenceinterval to answerthisquestion.

6. A linearcombinationsatisfyingZ�[�\]Z�^�\`_�_�_a\�Z�b'ced is knownasacontrast. Youexaminedthreelinearcombinations
to answerthequestionsabove. Which if any werecontrasts?


