Confidencelntervals and a Peekat the Future
Confidencentervals

Confidenceantenals are like the confidencestatements
we have beenmakingaboutsurwey results.

Example You take a randomsampleof 36 athleteswho
turn out for mens basletball at all major US Universi-
ties. Your sampleaverages/5 inchestall with a SD of 3
Inches.

To construcanapproximat®5% confidencentenal us-
iIng the CLT:

1. Calculatethestandad error of themean
SE = SD/VN =3/v36=0.5
2. Usingthe68-95-99.Fule, theintenal is

X—-2-SFE to X+2-SE
75 —2-(0.5) to 75+2-(0.5)
74 to 76

3. Sowe cansaywith 95% confidencehatthe mean
heightof all athleteswho turn out for mens bas-
ketballat major US universitiesis someavherebe-
tween74 and76inches.



Notes:

e For 68%confidenceuseX +1-SE
e For 99.7%confidenceuseX + 3 - SE

e For otherconfidencesuseX + z - SE, wherez
comedrom atableor from interpolation.

e Sometime2 - SE is calleda “margin of error”,
like samplesurweys.



Whatdoes‘confidence” mean?
Exactinterpretation:

Therecipeon the previouspage for 95%in-
tervals(X £2- (SE)) will producea numer
iIcal intervalthattrapsthe populationmean,

In 95% of all SRSS takenfromthat popula-
tion.

Approximateinterpretation:

Thechancesare about95%thatthepopula-

tion meanis in the interval you calculated,
usingtherecipe



Whee are wegoing?

e In somesituationsthereis a more exact answer
thanthe CLT (68-95—99.fule) cangive us. This
calls for the “¢t-distribution”, which we will talk
aboutnext week.

e Confidencentervalscanbeusedo testhypotheses
aboutdata.

e |IDEA:

— A hypothesisabouta populationgivesa pre-
diction aboutthe samplemeanin a sample
from the population

— Computeaconfidencenterval from thesam-
ple.

— If the confidenceanterval makesthe predic-
tion look wrong,this undermineshe hypoth-
esis.



Example:

— Inthe*SSHA’ example one*hypothesis’about
the datawasthat older studentswvould have
thesamaattitudesaboutschool(higherSSHA
scorespsregularcollege-agestudents.

— Whatis aconfidencenterval for meanSSHA
scorein thepopulationof olderstudents?

— Whatdoesthis sayaboutthe hypothesis?

e Next weekandthefollowing weekwewill formal-
Ize this idea, called“hypothesigtesting” in statis-

tics.



