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Whatarethey?Thet-testisamethodthatdetermineswhethertwopopulationsare
statisticallydifferentfrom eachother,whereasANOVAdetermineswhetherthreeor
morepopulationsarestatisticallydifferentfrom eachother.Bothofthem lookatthe
differenceinmeansandthespreadofthedistributions(i.e.,variance)acrossgroups;
however,thewaysthattheydeterminethestatisticalsignificancearedifferent.

Whenaretheyused?Thesetestsareperformedwhen1)thesamplesareindependent
ofeachotherand2)have(approximately)normaldistributionsorwhenthesample
numberishigh(e.g.,>30pergroup).Moresamplesarebetter,butthetestscanbe
performedwithaslittleas3samplespercondition.

Howdotheywork?

t-testExample

WewanttodeterminewhethertheconcentrationofProteins1–4inserum are
significantlydifferentbetweenhealthyanddiseasedpatients.At-testisperformed,
whichcanbevisuallyexplainedbyplottingtheproteinconcentrationontheX-axisand
thefrequencyalongtheY-axisofthetwoproteinsonthesamegraph(Figures1–4).

Proteins1&2havethesamedifferenceinproteinconcentrationmeansbutdifferent
groupvariances.Alternatively,Proteins3&4havesimilarvariancesbutProtein4hasa
largerdifferenceinproteinconcentrationmeansbetweenthepatientgroups.

At-testassignsa“t”teststatisticvaluetoeachbiomarker.Agooddifferential
biomarker,representedbylittletonooverlapofthedistributionsandalargedifference
inmeans,wouldhaveahigh“t”value.

Whichisabetterbiomarkerofdisease:Protein1orProtein2?Protein1

Whichisabetterbiomarkerofdisease:Protein3orProtein4?Protein4




