
ConfidenceInter vals

An expanded version of the notes from last week.
Confidenceintervals

� A � -percentconfidenceinterval is a recipelike
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you gettwo numbersbetweenwhich you arecon-
fidentthepopulationmeanlies.

� TheSD “shouldbe” for thepopulation,but some-
timesyouhave to estimateit from thedata.

� The
�

valueis fromatable.WhentheCentralLimit
Theoremapplies(averagesandlargesamples!):

– Usethe68-95-99.7rulewhenyoucan
– UseaNormal[or other]tableotherwise.



Example.
TheSAT is constructedsothatscoreshaveanationalav-
erageof of 500andanationalstandarddeviationof 100.
A randomsampleof 64 studentsfrom a recententering
classat Carnegie Mellon have anSAT verbalaverageof
555.

� A 95%confidenceinterval for SAT verbalscoreis
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� Are thesestudentslike a randomsamplefrom the na-

tionalaverage?Why or why not?� A 99.99%confidenceinterval for SAT verbalscoreis
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� Couldwehavemadethesameconclusionfrom asample

sizeof only 36?
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Rememberthat theconfidenceis in the recipe:for 95%
confidence:

� If you do this sampleof 64 Carnegie Mellon stu-
dents100 times,you will get 100 different inter-
vals

� 95 out of the 100 intervals will containthe true
mean.



Thisexampleillustratesseveralfeaturesof confidencein-
tervals:

1. To attaingreaterconfidence,youhaveto widenthe
interval.

2. If youmakethesamplesizesmaller, youwidenthe
interval.

3. Confidenceintervalscanbeusedto testhypotheses
aboutdata.

� A hypothesisabouta populationgivesa pre-
diction aboutthe samplemeanin a sample
from thepopulation

� Computeaconfidenceinterval from thesam-
ple.

� If the confidenceinterval makes the predic-
tion look wrong,thisunderminesthehypoth-
esis.



Variation I: SampleSizeCalculations

We wish to conductan SRSof Allegheny Countyresi-
dentsto seeif they like or dislike thedesignfor remod-
eling the David L. LawrenceConvention Center. How
large a sampledo we needto havea 95% confidence
margin of error of 9 :�; ?

� Margin of error
 < � �>=@? � �BA �1� .

� don’t know � , use�  CEDGF
:
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� Solve for
�

:

:J;  CEDKC :  ? � � �
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� Now do poll, discover :RQ*S �4P7<*F  TMC ; like the
expansiondesign.Then95%CI is 66%to 74%



Variation II: The U -Distribution

A researchergivesanew sleepingdrugto eachof 36pa-
tientswhocomplainof difficulty sleeping,anddiscovers
thaton averagethese36 patientsincreastedtheir nightly
sleepby 0.5hours,with astandarddeviationof 1 hour. Is
thisa “significant” gain?

� Back-of-the-envelopecalculation:
95%CI is

CEDGF 9 < V ? � � Q P , or 0.17to 0.83.

However, thisrecipewill produceintervalsthatmiss
more than 95% of the time, sincethe SD is esti-
matedfromthedatatoo.

� An adjustment(widening)isneeded,togeta“95%”
recipe.

� Theamountof adjustmentdependson thesample
size—withmorethanabout50or 60observations,
thereis noadjustmentneeded.

� Adjustment:W -distributionon XZY  � � ? “degrees
of freedom(df)”:
95%CI is

CEDGF 9 <[DKC Q V ? � � Q P , or 0.16to 0.84.

(where“2” was replacedwith W  D\D]D
” from the

XZY  Q F W table).



Variation III: TwoSamples

A betterexperimentaldesignwouldhavebeen�
give36subjectsthesleepingpill: meanextrasleep0.5h,
SD=1h�
give20moresubjectsasugarpill: meanextrasleep0.25h,SD=.25h

� Back-of-the-envelopecalculation:

– in “drug” group,95%CI is
�7)^�`_ ��a �6� ! '�"

, or
0.17to 0.83.

– in “placebo”group,95%CI is
�7)^���&_b�1a$�7)^���&� ! �/�

,
or 0.14to 0.36.

Sincetheintervalsdooverlapwedon’t haveevidenceto
contradicta “no change”hypothesis.� If weaskMinitab to do this.. .

Two Sample T-Test and Confidence Interval

Two sample T for drug vs placebo
N Mean StDev SE Mean

drug 36 0.50 1.00 0.17
placebo 20 0.250 0.999 0.22

95% CI for mu drug - mu placebo: ( -0.31, 0.81)
T-Test mu drug = mu placebo (vs not =): T= 0.90 P=0.38 DF= 39

Theconfidenceinterval is a 95%interval for thediffer-
encein truemeansbetweenthetwo groups.



HypothesisTesting:SomeVocabulary

(1) A Hypothesis in statisticsrefersto astatementabout
afeatureof thepopulation.Specifically, ahypothe-
sisis astatementaboutthevalue(s)of apopulation
parameter.

(2) The Null Hypothesis,(H c ), is a statementthat the
parameterisequaltosomespecifiednumber. Some
examplesare:

“ d e �6���
”,

“TheaverageCMU enteringfreshmanSATV scoreis equalto
thenationalaverage”

“The meanincreasein sleepfor patientson a new drug
is thesameasfor patientswhogetaplacebo.”

(3) The Alternative Hypothesis,(H f ), isalsocalledthe
motivatingor research hypothesis. It is the oppo-
siteof thenull hypothesis.Someexamplesare:

“ d ge �6���
”,

“TheaverageCMU enteringreshmanSATV scoreis differentfrom
thenationalaverage”

“The meanincreasein sleepfor patientson a new drug
is NOT thesameasfor patientswhogetaplacebo.”


