
INTRODUCTION TO STATISTICAL REASONING

36-201 Lab #12-Partial Solutions

Question#1Thepopulation is all U.S.highschoolstudents.Theparametersof interestarethepercent-
ageof femalesandmalesin thepopulationwhosaybiology is their favorite subject.
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Thepercentageof femalehigh schoolstudentswho claim biology is their favorite subjectis less
thanor equalto the percentageof malehigh schoolstudentswho claim biology is their favorite
subject.

�����
Thepercentageof femalehighschoolstudentswhoclaimbiologyis theirfavoritesubjectis greater
thanthepercentageof malehighschoolstudentswhoclaimbiology is their favorite subject.

Example#1: Faculty Salaries

Questions#5-6A 95%confidenceinterval for thedifferencein themeanfacultysalarybetweenfemales
andmalesbetween–$96and$4825. This meansthatwe are95%confidentthat the truedifferencein
salariesfalls in this interval. Sincethevalue$0 indicatesnodifferencein theaveragesalaries,andsince
this interval contains$0,we cannotrule out (at the95%level) thepossibilitythatthereis no difference
in theaveragesalariesbetweenthefemaleandthemalefaculty.

Question#7 On theotherhanda 90%confidenceinterval for thedifferencein themeanfacultysalary
is between$322and$4407. Sincethis interval doesnot contain$0, we are90% confidentthat there
is a differencein averagefaculty salarybetweenfemalesandmales,andfurther, the femalesmake on
theaveragebetween$4407and$322lessmoney thanthe malefaculty. This interval is narrower than
the95%interval (andthereforedoesnot contain0) but we arelessconfidentthat the truedifferenceis
containedin theinterval.

Question#8Therearetwo largepositive outliersin thefemalegroup;theireffecton theaveragefemale
facultysalaryis to make it largerandthereforecloserto theaveragemalesalary. This is why the95%
interval suggeststhat thereis no differencein the averagesalarybetweenthe two groups,whereasthe
boxplotsuggeststhatthereis.

Questions#9–11Thenull hypothesisis that thereis no differencebetweentheaveragefemalefaculty
salaryandtheaveragemalefacultysalary. (
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.)
Thealternativehypothesisis thattheaveragesalaryfor femalefacultyis differentfrom theaveragesalary
for malefaculty. (
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.)

The � -valuefor this testis 0.0589.Thismeansthatthedataoffer mild to moderatelystrongevidence
againstthenull hypothesisof no differencein averagesalariesbetweenfemalesandmales.Again, the
� -valueis sensitive to theoutliersin thedataandwithout theoutlierstheevidenceagainst
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wouldbe

muchstronger.
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Question#12Whenweconstructedtheconfidenceinterval, wecheckedto seewhetheraspecificvalue,
0, wascontainedin theinterval. The95%interval did contain0 but the90%interval did not. Thesere-
sultsareconsistentwith the � -valuefrom thetestwhich indicatesthatthereis mild to moderatelystrong
evidenceagainstthenull hypothesisthatthereis nodifferencein averagesalary.

The boxes in the boxplots,representingthe middle 50% of eachrespective distribution of salary,
overlapa little asdo the 95% confidenceintervals for the medians.This againsuggeststhat thereis
somedifferencebetweenthe femalefaculty’s distribution of salaryandthe malefaculty’s distribution
but perhapsnot a very strongdifference.However, themajorfeaturesthatwe noticein theboxplotsare
the2 largepositive outliersin thefemale’s distribution which mayhave a largeeffect on theconfidence
intervalsandthe � -value.

Example#2: AnorexiaData

Question#13 The response variableis weight gain,which is a quantitative variable. The explanatory
variableis treatmentgroup,which is a categorical variablewith two levels, behavioral counselingand
psychodynamiccounseling.
Thisstudyis anexperiment sincetheinvestigatoris manipulatingwhich treatmenteachwomanreceives
by randomlyassigningeachwomanto a treatmentgroup.

Question #14 The null hypothesis is that the averageweight gain for womenwho receive behavioral
counselingis the sameasthe averageweight gain for the womenwho receive psychodynamiccoun-
seling. The alternative hypothesis is that the averageweight gain for womenwho receive behavioral
counselingis differentfrom theaverageweightgainfor womenwhoreceivepyschodynamiccounseling.

Questions#18-19We are95%confidentthatthedifferencein theaverageweightgainfor womenwho
receive behavioral counselingis between0.43 and3.07 poundsgreaterthan the womenwho receive
psychodynamiccounseling.Sincethis interval doesnot include0 andbothendpointsof theinterval are
positive,wewouldconcludewith 95%confidencethatthewomanwhoreceivebehavioral counselingdo
betterthanthewomenwho receive psychodynamiccounseling.

Question #20 The � -valuefor the testof the null hypothesisof no differencein weightgain is 0.011.
This meansthat thedataprovide prettystrongevidenceagainstthenull hypothesis,indicatingthat the
datasupportthealternative hypothesisthat thetwo therapiesdiffer in averageweightgain,andsuggest
thatbehavioral therapy is better.

Question#21Eventhoughtheboxesin theboxplotoverlapsome,��� for thepsychodynamicgroupis
still lessthanthe medianweight gain for the behavioral group. Further, the 95% confidenceinterval
for themedianin eachrespective groupdo not overlap,indicatinga differencein the medians.So the
evidencefrom the informal analysisbasedon the boxplotsagreeswith the formal analysesbasedon
confidenceintervals and � -values. We alsonotethat the distributionsof weight gain do not have any
outliersanddonot look terribly skewedsupportingthevalidity of theconfidenceintervalsand� -values.
Finally, the reducedstandarddeviation andhigher � � for the behavioral groupmeansthat behavioral
counselingmoreconsistentlyproducesagoodresult.
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