Testsand Confidencelntervals for Linear Combinations of Means

To examinetheeffectof petsin stressfukituationsyesearchengecruitedd5womenwith dogsaspets.Fifteenof the subjects
wererandomlyassignedo eachof threegroups.Eachwomanin groupl wasaskedo doa stressfutaskalone.Eachwoman
in group2 wasaskedto do the samestressfutaskwith a goodfriend present Eachwomanin group3 wasaskedto dothe
samestressfutaskwith herdogpresentThe meanheartrateduringthetaskwasthe measuref the effect of stressHigher
meanheartratesareconsiderednindicationof greaterstress Although 15 womenwererandomlyassignedo eachgroup,
onewomanin the friend groupandonewomanin the petgroupdroppedout of the study A partially completedANOVA
tableandsomesummarystatisticsareprovidedbelow.

Source D.FE Sumof Squares MeanSquares F P-Value

Betweenor Model 2320.1 < 0.0001

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 the ANOVA table.

2. Arethereary significantdifferenceamongthe groupmeansNrite down null andalternative hypothesegjive atest
statistic,p-value,andconclusionin nontechnicaterms.

Therearemary otherquestionghatthe researchermight wantto answer Is therea significantdifferencebetween
the meanof the pet groupand meanof eachof the othertwo groups?Is therea significantdifferencebetweerthe
meanheartrate of the pet group andthe averageof the meansfor the othertwo groups? Whatis an appropriate
interval estimateof the meanheartratefor thosein the petgroup?All of thesequestionsanbeansweredy forming
appropriatdinearcombination®f the obsened sampleaveragesandcomputingthe properstandarcerrors.

A linearcombinationof the sampleaveragesnaybewrittenas
g=C1Y1+CoYo + -+ 1Y

For example,the differencebetweenthe sampleaveragefor the friend groupandthe petgroupis obtainedby
choosingC; = 0,Cy = 1,andC3 = —1.

g=C1Y1+CoYa +C3Y3 = (0)Y; + (1)Ya + (=1)Y3 = Y — Y3 = 91.242 — 73.042 = 18.200.

Underthe one-wayANOVA model,

c? (2 C? -
Mean(g) = v = Cipi1 + Copz + - -+ Crpig, SE(Q):Sp\/n—i‘Fn—j—}‘”"Fn_ja andt:‘SqE—(;)

hasat-distributionwith » — I degreesof freedom.



3. Finda 95%confidencenterval for the meanheartratein the petgroup.

4. Is therea significantdifferencebetweerthe meanof the petgroupandthe meanof the groupworking alone?Write
down null andalternative hypothesesComputea teststatisticand p-value. Statea conclusionin nontechnicalan-
guage.

5. Isthereasignificantdifferencebetweerthemeanof thepetgroupandaverageof theothertwo groupmeansTompute
a95% confidencenterval to answetrthis question.

6. A linearcombinatiorsatisfyingC+Cs+- - -4+C7 = 0 isknownasacontrast. Youexaminedthreelinearcombinations
to answeltthe questionsbore. Whichif any werecontrasts?



