
16.0MoreonConfidenceIntervals

•AnswerQuestions

•TheCurrentPopulationSurvey

•ConfidenceIntervalsforAverages

•ConfidenceIntervalsinGeneral

1



16.1TheCurrentPopulationSurvey

TheBureauofLaborStatisticsadministerstheCurrentPopulation

Survey(CPS),whichisperformedbytheCensusBureau.Theprimary

purposeoftheCPSistoestimatetheunemploymentrate.

ThisSurveyisprobablymoreaccuratethanafullcountwouldbe.

Onepersistentproblemishowtodefinethecategory“unemployed”.

Between1984and1987,Englandchangedtheirdefinitionabout80

times,andultimatelyclassifiedtheirdefinition.
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TheCPSisusuallyredesignedaftereverycensustoachievegreateror

comparableaccuracywithequivalentorlesscost.

TheCPShasthefollowingstructure:

•CountiesandcitiesaregroupedintoPrimarySamplingUnits

(PSUs).

•PSUsaregroupedintostrataaccordingtodemographiccriteria;each

stratumisfairlyhomogeneous,anddoesnotcrossstatelines.

•EachPSUisdividedinUltimateSamplingUnits(USUs)ofabout

fourhousingunits.

SostratacontainPSUswhichcontainUSUs.

OnePSUisdrawnfromeachstratum,atrandomwithprobability

proportionaltoitspopulation.SomeUSUsarepickedatrandomfrom

eachPSU.
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TheCPSgetsabout1in1,800people,withoversamplinginsmallstates.

TheCPSisnotasimplerandomsample.Thefinalestimatesmustbe

weightedtoreflecttheunequalprobabilitiesofselection.

TrueorFalse:TheCPSusesMultistageClusterSampling.

Abigconcernisthepossibilitythat,duringtheyearsbetweencensuses,

theremightbeasignificantrelocationofpopulation.Thishappenedin

the1980s,whenthepeopleleftthe“RustBelt”tofindemploymentin

the“SunBelt”.
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TheCPSalsousesarotatingpanel.Thesamehouseholdsarevisitedin

fourconsecutivemonths,thendroppedfromthesampleforeightmonths,

thenrevisitedforfourconsecutivemonths.

Arotatingpanelenables

•longitudinalstudyofemploymentchanges

•reducesvariancebycontrollingforfamilyeffects

•reducesburnoutratesfromrespondents

•reducescosts—fewernewaddressesaredrawn

•buildshigherresponseratesthroughsteadycontact.

However,italsoallowspanelbias.People’sanswerschangesystematically

overthecourseoftheirinvolvementinapanel.FortheCPS,peopleare

morelikelytoreportthattheyarelookingforworkonthefirstresponse

thanthesecond.
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Thebasicdefinitionsareasfollows:

•employed,meaningthepersondidpaidworkinthepreviousweekor

wastemporarilyabsentfromtheirjob;

•unemployed,meaningthepersonwasnotemployedbutwasavailable

forworkandhadlookedwithinthelastfourweeks;

•outsidethelaborforce,meaningastudent,aretiredperson,or

someonewhohasstoppedlookingforwork.

Thesedefinitionsmaynotadequatelycapturewhatpeopleimaginethe

unemploymentratetotrulybe.Butitisimportantnottochange

definitionstoocasually,sincethenonecannotcompareemployment

trendsovertime.
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Theresultsarebrokenoutintocategories.Onecanestimatethe

proportionofunemployedwhitefemales,andhowthischangesovertime.

Butifthecategoriesgettoorefined,thentheuncertainty(orvariance)

inthoseestimatesbecomeslargebecausethenumberofrespondentsin

thatsubcategorybecomesquitesmall.

Toestimatethestandarderrors,theCensusBureauusesthehalf-sample

method.Thestandarderrorinanestimateisthetypicaldifferencethat

wouldarisebetweentwoindependentstudies.Onecandividethefour

householdsineachUSUintotwogroupsoftwohouseholds,andlook

atthesizeofthedifferencesbetweenestimatesmadefromthosetwo

independenthalves.

Butthisdoesnotcontrolforanybiasesthatmaybepresent.
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CalculationsfromdemographictrendsshowthattheCPSestimateofthe

sizeoflaborforcehasstandarderrorabout5%smallerthanonewould

getfromacomparablesimplerandomsample.Sotheweightinghelps.

Butthestandarderrorintheunemploymentpercentageisabout50%

largerthanonewouldgetfromacomparablesimplerandomsample.So

theclusteringhurts.

•Whydon’tweuseasimplerandomsample?

•Recallthestandarderrorofaproportion:
√

p̂(1−p̂)
n.Doesthisapply?

•Whydon’tweuseafinitepopulationcorrectionfactor?
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16.2ConfidenceIntervalsforAverages

RecalltheCentralLimitTheoremforaverages:

X̄−EV

sd/
√

n
∼̇N(0,1)

whereEVisthemeanofthebox,sdisthestandarddeviationofthe

box,andnisthenumberofdraws.

Tobeagoodapproximation,theCLTrequiresthatnbefairlylarge

(about25isusuallyadequateformostpurposes).
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Whatisthedifferencebetweenthestandarddeviationofthesampleand

thestandarderroroftheaverage?

Whatarethestandarderrorsofa:

•sum

•average

•count

•proportion

•percentage

Thesestandarderrorsareallverysimilarideas,buttheylookdifferent.

Probablyitisagoodideatomemorizetheformulasforthesum,average,

andproportion.Inahigher-levelclass,theconnectionsbetweenthese

becomeclear.
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Recallthataconfidenceintervalisarandominterval[L,U]suchthat

C%ofthetime,thepopulationaverageorproportionwillbegreater

thanLbutlessthanU.

TheanalystgetstopicktheconfidencelevelC.

ThenumbersLandUareobtainedfromthesamplebyusingtheCLT.

Theformulaforaconfidenceintervalonapopulationmeanis:

L,U=X̄±se∗zC

wherezCisthevaluefromanormaltablesuchthattheareabetweenzC

and−zCisC.
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Sincese=sd/
√

n,thewidthU−Loftheconfidenceintervalgoesto

zeroasnincreases.Ifwehavesampledwithoutreplacementfromafinite

population,thense=FPCF∗sd/
√

nandthewidthgoestozeroeven

morequickly.

Ifwedonotknowthestandarddeviationofthebox(orthepopulation),

thenwecanestimateitbythestandarddeviationofthesample.

BeforesettingtheCI,onecansaythattheprobabilitythatitwill

containthetruepopulationmeanisC/100.Aftercollectingthedata,the

intervalwilleithercontainthetruevalueornot(andwewon’tknow

whichisthecase).AllwecansayisthatC%ofsimilarlyconstructed

intervalscontainthepopulationmean.
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16.3ConfidenceIntervalsinGeneral

Weshallgooverthehandoutentitled“BlueprintforConfidence

Intervals”.

Notethatonecan:

•setone-sidedconfidenceintervals

•setCIsonproportionsandaverages

•distinguishthecasewhenthesamplesizeisnotsufficientlylargeto

enableagoodestimateofthesdofthebox(population),thecase

whenthesamplesizeissufficientlylarge,andthe(rare)casewhen

thesdofthepopulationisknown.
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