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1.WhatisHypothesistesting?

2.WhatistheImportanceofHypothesistesting?

1.HYPOTHESISTESTING

Statisticsisallaboutdatabutdataaloneisnotinteresting.Itistheinterpretationofthedatathatwe

areinterestedin.

DataSciencefieldisevolvinglikeneverbefore.Manycompaniesarenowlookingforprofessionals

whocansifttheirgoldminedataandhelpthem driveswiftbusinessdecisionsefficiently.Italso

givestheedgetomanyworkingprofessionalstoswitchtheircareerstotheDataSciencefield.

HavingthisAI,DataSciencebuzzaroundmanycollegestudentsalsowantstopursuetheircareers

intheDataSciencefield.AndthishypearoundDataScienceiscorrectlyproclaimedbyThomasH.

DavenportandD.J.PatilinoneoftheHarvardBusinessReviewarticlesthat,

“DataScientist-Thesexiestjobofthe21stcentury"

Intoday’sanalyticsworldbuildingmachinelearningmodelshasbecomerelativelyeasy(thanksto

morerobustandflexibletoolsandalgorithms),butstillthefundamentalconceptsareveryconfusing.

OneofsuchconceptsisHypothesisTesting.

Inthispost,I’m attemptingtoclarifythebasicconceptsofHypothesisTestingwithillustrations.

WhatisHypothesisTesting?Whatarewetryingtoachieve?Whydoweneedtoperform Hypothesis



Testing?Wemustknowtheanswerstoallthesequestionsbeforeweproceed.

Statisticsisallaboutdata.Dataaloneisnotinteresting.Itistheinterpretationofthedatathatwe

areinterestedin.UsingHypothesisTesting,wetrytointerpretordrawconclusionsaboutthe

populationusingsampledata.AHypothesisTestevaluatestwomutuallyexclusivestatements

aboutapopulationtodeterminewhichstatementisbestsupportedbythesampledata.Whenever

wewanttomakeclaimsaboutthedistributionofdataorwhetheronesetofresultsaredifferent

from anothersetofresultsinappliedmachinelearning,wemustrelyonstatisticalhypothesistests.

Therearetwopossibleoutcomes:iftheresultconfirmsthehypothesis,thenyou’vemadea

measurement.Iftheresultiscontrarytothehypothesis,thenyou’vemadeadiscovery—Enrico

Fermi

Let’slookattheterminologythatweshouldbeawareofinHypothesisTesting

1.ParameterandStatistic:

AParameterisasummarydescriptionofafixedcharacteristicormeasureofthetargetpopulation.

AParameterdenotesthetruevaluethatwouldbeobtainedifacensusratherthanasamplewere

undertaken

Ex:Mean(μ),Variance(σ²),StandardDeviation(σ),Proportion(π)

Population:Populationisacollectionofobjectsthatwewanttostudy/test.Thecollectionofobjects

couldbeCities,Students,Factories,etc.Itdependsonthestudyathand.

Intherealworld,it’stoughasktogetcompleteinformationaboutthepopulation.Hence,wedrawa

sampleoutofthatpopulationandderivethesamestatisticalmeasuresmentionedabove.Andthese

measuresarecalledSampleStatistics.Inotherwords,

AStatisticisasummarydescriptionofacharacteristicormeasureofthesample.TheSample

Statisticisusedasanestimateofthepopulationparameter.



Ex:SampleMean(x̄ ),SampleVariance(S²),SampleStandardDeviation(S),SampleProportion(p)

Picturefrom CliffsNotes

2.SamplingDistribution:

ASamplingDistributionisaprobabilitydistributionofastatisticobtainedthroughalargenumberof

samplesdrawnfrom aspecificpopulation.

Ex:Supposeasimplerandom sampleoffivehospitalsistobedrawnfrom apopulationof20

hospitals.Thepossibilitiescouldbe,(20,19,18,17,16)or(1,2,4,7,8)oranyofthe15,504(using20C₅

combinations)differentsamplesofsize5canbedrawn.

Ingeneral,themeanofthesamplingdistributionwillbeapproximatelyequivalenttothepopulation

meani.e.E(x̄ )=μ

ToknowmoreaboutSamplingDistributionpleasedocheckthisbelowvideo:

Videofrom KhanAcademy

3.StandardError(SE):

Thestandarderror(SE)isverysimilartothestandarddeviation.Botharemeasuresofspread.The

higherthenumber,themorespreadoutyourdatais.Toputitsimply,thetwotermsareessentially

equal—butthereisoneimportantdifference.Whilethestandarderrorusesstatistics(sampledata)

standarddeviationuseparameters(populationdata)

Thestandarderrortellsyouhowfaryoursamplestatistic(likethesamplemean)deviatesfrom the

actualpopulationmean.Thelargeryoursamplesize,thesmallertheSE.Inotherwords,thelarger

yoursamplesize,thecloseryoursamplemeanistotheactualpopulationmean.

ToknowmoreaboutStandardError(SE)pleasedowatchbelowvideo



Nowlet’sconsiderthefollowingexampletobetterunderstandtheremainingconcepts.

4.(a).NullHypothesis(H₀):

Astatementinwhichnodifferenceoreffectisexpected.Ifthenullhypothesisisnotrejected,no

changeswillbemade.

Theword“null”inthiscontextmeansthatit’sacommonlyacceptedfactthatresearcherstonullify.

Itdoesn’tmeanthatthestatementisnullitself!(Perhapstheterm shouldbecalledthe“nullifiable

hypotheiss”asthatmightcauselessconfusion)

4.(b).AlternateHypothesis(H₁):

Astatementthatsomedifferenceoreffectisexpected.Acceptingthealternativehypothesiswill

leadtochangesinopinionsoractions.Itistheoppositeofthenullhypothesis.

ToknowmoreaboutNullandAlternatehypothesespleasewatchthisbelowvideo

5.(a).One-TailedTest:

Aone-tailedtestisastatisticalhypothesistestinwhichthecriticalareaofadistributionisone-sided

sothatitiseithergreaterthanorlessthanacertainvalue,butnotboth.Ifthesamplebeingtested

fallsintotheone-sidedcriticalarea,thealternativehypothesiswillbeacceptedinsteadofthenull

hypothesis.

Aone-tailedtestisalsoknownasadirectionalhypothesisordirectionaltest.

CriticalRegion:Thecriticalregionistheregionofvaluesthatcorrespondstotherejectionofthenull

hypothesisatsomechosenprobabilitylevel.

5.(b).Two-TailedTest:



Atwo-tailedtestisamethodinwhichthecriticalareaofadistributionistwo-sidedandtests

whetherasampleisgreaterthanorlessthanacertainrangeofvalues.Ifthesamplebeingtested

fallsintoeitherofthecriticalareas,thealternativehypothesisisacceptedinsteadofthenull

hypothesis.

Byconvention,two-tailedtestsareusedtodeterminesignificanceatthe5%level,meaningeachside

ofthedistributioniscutat2.5%

6.TestStatistic:

Theteststatisticmeasureshowclosethesamplehascometothenullhypothesis.Itsobserved

valuechangesrandomlyfrom onerandom sampletoadifferentsample.Ateststatisticcontains

informationaboutthedatathatisrelevantfordecidingwhethertorejectthenullhypothesisornot.

Differenthypothesistestsusedifferentteststatisticsbasedontheprobabilitymodelassumedin

thenullhypothesis.Commontestsandtheirteststatisticsinclude:
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Ingeneral,thesampledatamustprovidesufficientevidencetorejectthenullhypothesisand

concludethattheeffectexistsinthepopulation.Ideally,ahypothesistestfailstorejectthenull

hypothesiswhentheeffectisnotpresentinthepopulation,anditrejectsthenullhypothesiswhen

theeffectexists.

Bynowweunderstandthattheentirehypothesistestingworksonbasedonthesamplethatisat

hand.Wemaycometoadifferentconclusionifthesampleischanged.Therearetwotypesoferrors

thatrelatetoincorrectconclusionsaboutthenullhypothesis.

7.(a).Type-IError:

Type-Ierroroccurswhenthesampleresults,leadtotherejectionofthenullhypothesiswhenitisin

facttrue.Type-Ierrorsareequivalenttofalsepositives.



Type-Ierrorscanbecontrolled.Thevalueofalpha,whichisrelatedtothelevelofSignificancethat

weselectedhasadirectbearingonType-Ierrors.

7.(b).Type-IIError:

Type-IIerroroccurswhenbasedonthesampleresults,thenullhypothesisisnotrejectedwhenitis

infactfalse.Type-IIerrorsareequivalenttofalsenegatives.

LevelofSignificance(α):

TheprobabilityofmakingaType-Ierroranditisdenotedbyalpha(α).Alphaisthemaximum

probabilitythatwehaveaType-Ierror.Fora95%confidencelevel,thevalueofalphais0.05.This

meansthatthereisa5%probabilitythatwewillrejectatruenullhypothesis.

P-Value:

Thep-valueisusedalloverstatistics,from t-teststosimpleregressionanalysistotree-based

modelsalmostinallthemachinelearningmodels.WealluseP-valuestodeterminestatistical

significanceinahypothesistest.Despitebeingsoimportant,theP-valueisaslipperyconceptthat

peopleofteninterpretincorrectly.

P-valuesevaluatehowwellthesampledatasupportthedevil’sadvocateargumentthatthenull

hypothesisistrue.Itmeasureshowcompatibleyourdataarewiththenullhypothesis.Howlikelythe

effectobservedinyoursampledataifthenullhypothesisistrue?

Inotherwords,giventhenullhypothesisistrue,aP-Valueisaprobabilityofgettingaresultasor

moreextremethanthesampleresultbyrandom chancealone.

HighP-Values:Yourdataarelikelywithatruenull

LowP-Values:Yourdataareunlikelywithatruenull



Ex:Supposeyouaretestingthefollowinghypothesisatasignificancelevel(α)of5%andyougotthe

p-valueas3%,andyoursamplestatisticisx̄ =25

H₀:μ=20

H₁:μ>20

Theinterpretationofthep-valueasfollows:

WesawabovethatαisalsoknownascommittingType-Ierror.Whenwesayα=5%,wearefineto

rejectournullhypothesis5outof100timeseventhoughitistrue.NowthatourP-valueis3%which

islessthanα(wearedefinitelybelowthethresholdofcommittingType-Ierror),meansobtaininga

samplestatisticasextremeaspossible(x̄ >=25)giventhatH₀istrueisveryless.Inotherwords,

wecan’tobtainoursamplestatisticaslongasweassumeH₀istrue.Hence,werejectH₀andaccept

H₁.SupposeyougetP-Valueas6%i.e.theprobabilityofobtainingthesamplestatisticasextreme

aspossibleishighergiventhatthenullhypothesisistrue.SowefailtorejectH₀,comparingwithα

wecan’ttakeriskofcommittingType-Ierrormorethantheagreedlevelofsignificance.Hence,we

failtorejectthenullhypothesisandrejectthealternativehypothesis.

NowthatweunderstoodthebasicterminologyintheHypothesisTesting,nowlet’slookatthesteps

involvedintheHypothesisTestingandanillustrationwithanexample.

Forexample,amajordepartmentstoreisconsideringtheintroductionofanInternetshopping

service.Thenewservicewillbeintroducedifmorethan40percentoftheInternetusersshopviathe

Internet.

Step1:FormulatetheHypotheses:

Theappropriatewaytoformulatethehypothesesis:



H₀:π≤0.40

H₁:π>0.40

IfthenullhypothesisH₀isrejected,thenthealternativehypothesisH₁willbeacceptedandthenew

Internetshoppingservicewillbeintroduced.Ontheotherhand,ifwefailtorejectH₀thenthenew

serviceshouldnotbeintroducedunlessadditionalevidenceisobtained.Thistestofthenull

hypothesisisaone-tailedtest,becausethealternativehypothesisisexpresseddirectionally:The

proportionofInternetuserswhousetheInternetforshoppingisgreaterthan0.40.

Step2:SelectanappropriateTest:

Totestthenullhypothesis,itisnecessarytoselectanappropriatestatisticaltechnique.Forthis

example,thezstatistic,whichfollowsthestandardnormaldistributionwouldbeappropriate.

z=(p-π)/σp,whereσp=sqrt(π(1-π)/n)

Step3:ChooseLevelofSignificance,α:

WeunderstoodthatLevelofSignificancereferstoType-Ierror.Inourexample,aType-Ierrorwould

occurifweconcluded,basedonthesampledata,thattheproportionofcustomerspreferringthe

newserviceplanwasgreaterthan0.40,wheninfactitwaslessthanorequalto0.40.

TheType-IIerrorwouldoccurifweconcluded,basedonthesampledata,thattheproportionof

customerspreferringthenewserviceplanwaslessthanorequalto0.40when,infact,itwasgreater

than0.40.

Itisnecessarytobalancethetwotypesoferrors.Asacompromise,αisoftensetat0.05;

sometimesitis0.01;othervaluesofαarerare.Wewillconsider0.05forourexample.



Step4:CollectDataandCalculateTestStatistic:

Samplesizeisdeterminedaftertakingintoaccountthedesiredαandotherqualitative

considerations,suchasbudgetconstraintstocollectthesampledata.Forourexample,let'ssay,30

usersweresurveyedand17indicatedthattheyusedtheInternetforshopping.

Thus,thevalueofthesampleproportionisp=17/30=0.567.

Thevalueofσp=sqrt((0.40)(0.60)/30)=0.089.

Theteststatisticzcanbecalculatedas

z=(p-π)/σp=(0.567–0.40)/0.089=1.88

Step5:DeterminetheProbability(orCriticalValue):

Usingstandardnormaltablesfrom theabove,theprobabilityofobtainingazvalueof1.88is

0.96995i.e.P(z≤1.88)=0.96995.Butwewantedtocalculatetheprobabilitytotherightofz(because

weareinterestedinobtainingtheprobabilityvaluethatfallsintherejectionregionorcriticalregion),

i.e.1–0.96995=0.03005.ThisProbabilityisdirectlycomparabletoα(sinceαiscommittingaType-I

errorandtheprobabilityvaluethatwecalculatedalsofallsinthecriticalregion)

Ifyouwantedtounderstandhowtolookupfortheprobabilityvaluesforthegivenzscores,please

watchbelowvideo:

Alternatively,thecriticalvalueofz,whichwillgiveanareatotherightsideofthecriticalvalueof

0.05,isbetween1.64(at1.64theprobabilityis0.94950)and1.65(at1.65theprobabilityis0.95053)

andequals1.645(theprobabilityis0.95,i.e.from theleftofthenormaldistribution,whichmeansto



therightitis0.05).

Notethatindeterminingthecriticalvalueoftheteststatistic,theareainthetailbeyondthecritical

valueiseitherαorα/2.Itisαforaone-tailedtestandα/2foratwo-tailedtest.Ourexampleisaone-

tailedtest.

Ifyouwantedtounderstandhowtolookupforthecriticalvalueofα,Pleasewatchbelowvideo:

Step6and7:Comparetheprobability(orCriticalvalue)andmakethedecision:

Theprobabilityassociatedwiththecalculatedorobservedvalueoftheteststatisticis0.03005.This

istheprobabilityofgettingaP-Valueof0.567(sampleproportion=p)whenπ=0.40.Thisisless

thanthelevelofsignificanceof0.05.Hence,thenullhypothesisisrejected.

Alternatively,thecalculatedvalueoftheteststatisticz=1.88liesintherejectionregion,beyondthe

valueof1.645.Again,thesameconclusiontorejectthenullhypothesisisreached.

Notethattwowaysoftestingthenullhypothesisareequivalentbutmathematicallyoppositeinthe

directionofcomparison.Iftheprobabilityassociatedwiththecalculatedorobservedvalueofthe

teststatistic(TSCAL)islessthanthelevelofsignificance(α),thenullhypothesisisrejected.

However,iftheabsolutevalueofthecalculatedvalueoftheteststatisticisgreaterthantheabsolute

valueofthecriticalvalueoftheteststatistic(TSCR),thenullhypothesisisrejected.Thereasonfor

thissignshiftisthatthelargertheabsolutevalueofTSCAL,thesmallertheprobabilityofobtaininga

moreextremevalueoftheteststatisticunderthenullhypothesis.

iftheprobabilityofTSCAL<significancelevel(α),thenrejectH₀.

But,if|TSCAL|>|TSCR|,thenrejectH₀

Step8:Conclusion:



Inourexample,weconcludethatthereisevidencethattheproportionofInternetuserswhoshopvia

theInternetissignificantlygreaterthan0.40.Hence,therecommendationtothedepartmentstore

wouldbetointroducethenewInternetshoppingservice.

Thisexamplereferstoonesampletestofproportions.However,thereareseveraltypesoftests

existdependsontheknowledgeaboutthepopulationandtheproblem athand.

ForExample,Wehaveat-test,Z-test.Chi-SquareTest,Mann-WhitneyTest,WilcoxonTest,etc.

2.ImportanceofHypothesisTesting

Graphthatdisplaysmeandrugscoresbygroup.Usehypothesistestingtodeterminewhetherthe

differencebetweenthemeansarestatisticallysignificant.

Useahypothesistesttohelpdeterminewhetherthedifferencesbetweenthesemeansarerandom

errororarealeffect.

Hypothesistestingisaform ofinferentialstatisticsthatallowsustodrawconclusionsaboutan

entirepopulationbasedonarepresentativesample.Yougaintremendousbenefitsbyworkingwitha

sample.Inmostcases,itissimplyimpossibletoobservetheentirepopulationtounderstandits

properties.Theonlyalternativeistocollectarandom sampleandthenusestatisticstoanalyzeit.

Whilesamplesaremuchmorepracticalandlessexpensivetoworkwith,therearetrade-offs.When

youestimatethepropertiesofapopulationfrom asample,thesamplestatisticsareunlikelyto

equaltheactualpopulationvalueexactly.Forinstance,yoursamplemeanisunlikelytoequalthe

populationmean.Thedifferencebetweenthesamplestatisticandthepopulationvalueisthe

sampleerror.

Differencesthatresearchersobserveinsamplesmightbeduetosampleerrorratherthan

representingatrueeffectatthepopulationlevel.Ifsampleerrorcausestheobserveddifference,the

nexttimesomeoneperformsthesameexperimenttheresultsmightbedifferent.Hypothesistesting

incorporatesestimatesofthesamplingerrortohelpyoumakethecorrectdecision.

Forexample,ifyouarestudyingtheproportionofdefectsproducedbytwomanufacturingmethods,

anydifferenceyouobservebetweenthetwosampleproportionsmightbesampleerrorratherthana



truedifference.Ifthedifferencedoesnotexistatthepopulationlevel,youwon’tobtainthebenefits

thatyouexpectbasedonthesamplestatistics.Thatcanbeacostlymistake!

Let’scoversomebasichypothesistestingtermsthatyouneedtoknow.

Backgroundinformation:DifferencebetweenDescriptiveandInferentialStatisticsandPopulations,

Parameters,andSamplesinInferentialStatistics

HypothesisTesting

Hypothesistestingisastatisticalanalysisthatusessampledatatoassesstwomutuallyexclusive

theoriesaboutthepropertiesofapopulation.Statisticianscallthesetheoriesthenullhypothesis

andthealternativehypothesis.Ahypothesistestassessesyoursamplestatisticandfactorsinan

estimateofthesampleerrortodeterminewhichhypothesisthedatasupport.

Whenyoucanrejectthenullhypothesis,theresultsarestatisticallysignificant,andyourdata

supportthetheorythataneffectexistsatthepopulationlevel.

Effect

Theeffectisthedifferencebetweenthepopulationvalueandthenullhypothesisvalue.Theeffectis

alsoknownaspopulationeffectorthedifference.Forexample,themeandifferencebetweenthe

healthoutcomeforatreatmentgroupandacontrolgroupistheeffect.

Typically,youdonotknowthesizeoftheactualeffect.However,youcanuseahypothesistestto

helpyoudeterminewhetheraneffectexistsandtoestimateitssize.

Aneffectcanbestatisticallysignificant,butthatdoesn’tnecessarilyindicatethatitisimportantina

real-world,practicalsense.Formoreinformation,readmypostaboutStatisticalvs.Practical

Significance.

NullHypothesis

Thenullhypothesisisoneoftwomutuallyexclusivetheoriesaboutthepropertiesofthepopulation



inhypothesistesting.Typically,thenullhypothesisstatesthatthereisnoeffect(i.e.,theeffectsize

equalszero).ThenullisoftensignifiedbyH0.

Inallhypothesistesting,theresearchersaretestinganeffectofsomesort.Theeffectcanbethe

effectivenessofanewvaccination,thedurabilityofanewproduct,theproportionofdefectina

manufacturingprocess,andsoon.Thereissomebenefitordifferencethattheresearchershopeto

identify.

However,it’spossiblethatthereisnoeffectornodifferencebetweentheexperimentalgroups.In

statistics,wecallthislackofaneffectthenullhypothesis.Therefore,ifyoucanrejectthenull,you

canfavorthealternativehypothesis,whichstatesthattheeffectexists(doesn’tequalzero)atthe

populationlevel.

Youcanthinkofthenullasthedefaulttheorythatrequiressufficientlystrongevidenceagainstin

ordertorejectit.

Forexample,ina2-samplet-test,thenulloftenstatesthatthedifferencebetweenthetwomeans

equalszero.

AlternativeHypothesis

Thealternativehypothesisistheothertheoryaboutthepropertiesofthepopulationinhypothesis

testing.Typically,thealternativehypothesisstatesthatapopulationparameterdoesnotequalthe

nullhypothesisvalue.Inotherwords,thereisanon-zeroeffect.Ifyoursamplecontainssufficient

evidence,youcanrejectthenullandfavorthealternativehypothesis.Thealternativeisoften

identifiedwithH1orHA.

Forexample,ina2-samplet-test,thealternativeoftenstatesthatthedifferencebetweenthetwo

meansdoesnotequalzero.

Youcanspecifyeitheraone-ortwo-tailedalternativehypothesis:

Ifyouperform atwo-tailedhypothesistest,thealternativestatesthatthepopulationparameterdoes



notequalthenullvalue.Forexample,whenthealternativehypothesisisHA:μ≠0,thetestcan

detectdifferencesbothgreaterthanandlessthanthenullvalue.

Aone-tailedalternativehasmorepowertodetectaneffectbutitcantestforadifferenceinonlyone

direction.Forexample,HA:μ>0canonlytestfordifferencesthataregreaterthanzero.

Relatedposts:UnderstandingT-testsandOne-TailedandTwo-TailedHypothesisTestsExplained

P-values

ImageofaPforthep-valueinhypothesistesting.

P-valuesaretheprobabilitythatyouwouldobtaintheeffectobservedinyoursample,orlarger,ifthe

nullhypothesisiscorrect.Insimplerterms,p-valuestellyouhowstronglyyoursampledata

contradictthenull.Lowerp-valuesrepresentstrongerevidenceagainstthenull.YouuseP-valuesin

conjunctionwiththesignificanceleveltodeterminewhetheryourdatafavorthenulloralternative

hypothesis.

Relatedpost:InterpretingP-valuesCorrectly

SignificanceLevel(Alpha)

imageofthealphasymbolforhypothesistesting.Thesignificancelevel,alsoknownasalphaorα,is

anevidentiarystandardthatresearcherssetbeforethestudy.Itspecifieshowstronglythesample

evidencemustcontradictthenullhypothesisbeforeyoucanrejectthenullfortheentirepopulation.

Thisstandardisdefinedbytheprobabilityofrejectinganullhypothesisthatistrue.Inotherwords,it

istheprobabilitythatyousaythereisaneffectwhenthereisnoeffect.Lowersignificancelevels

indicatethatyourequirestrongerevidencebeforeyouwillrejectthenull.

Forinstance,asignificancelevelof0.05signifiesa5%riskofdecidingthataneffectexistswhenit

doesnotexist.

Usep-valuesandsignificancelevelstogethertohelpyoudeterminewhichhypothesisthedata

support.Ifthep-valueislessthanyoursignificancelevel,youcanrejectthenullandconcludethat

theeffectisstatisticallysignificant.Inotherwords,theevidenceinyoursampleisstrongenoughto



beabletorejectthenullhypothesisatthepopulationlevel.

Relatedposts:GraphicalApproachtoSignificanceLevelsandP-valuesandConceptualApproachto

UnderstandingSignificanceLevels

TypesofErrorsinHypothesisTesting

Statisticalhypothesistestsarenot100%accuratebecausetheyusearandom sampletodraw

conclusionsaboutentirepopulations.Therearetwotypesoferrorsrelatedtodrawinganincorrect

conclusion.

Falsepositives:Yourejectanullthatistrue.StatisticianscallthisaTypeIerror.TheTypeIerrorrate

equalsyoursignificanceleveloralpha(α).

Falsenegatives:Youfailtorejectanullthatisfalse.StatisticianscallthisaTypeIIerror.Generally,

youdonotknowtheTypeIIerrorrate.However,itisalargerriskwhenyouhaveasmallsamplesize,

noisydata,orasmalleffectsize.ThetypeIIerrorrateisalsoknownasbeta(β).

Statisticalpoweristheprobabilitythatahypothesistestcorrectlyinfersthatasampleeffectexists

inthepopulation.Inotherwords,thetestcorrectlyrejectsafalsenullhypothesis.Consequently,

powerisinverselyrelatedtoaTypeIIerror.Power=1–β.


