
Your Name:

Section:

36-201INTRODUCTION TO STATISTICAL REASONING
Computer Lab #2

Comparing Featuresof Distributions

Objectives:

1. To readdatafrom aMinitab datafile into Minitab.

2. To developexpertisein comparingfeaturesof distributionsusinghistogramsandboxplots.

3. To investigatethefeaturesof distributionsof randomsamplestakenfrom thesamepopulation.

Getting Started

Insteadof typingdatainto Minitab by hand,wewill oftenmakedataavailableto you in afile. Some
of thesefiles will bein a specialMinitab format.To accessthesefiles you will needto copy themusing
thefile server. Thefollowing arethestepsyouneedto follow:

COPYING FILES

1. In the following order: From the menuin the upperleft handcornerof the titlebar, choose
Chooser. In the dialog box that appearsclick Appleshare. In the bottomleft box called“Ap-
pleTalk Zones”selectBH. In thetop right box whereit says“Selecta file server” selectHSSHE-
LIOS . Click Ok.

2. In thedialogbox thatappearslogin using“36201” asyour Nameand“36201” asyour password.
Click Ok. In thedialogbox thatappearshighlight “Class”. (Do not put a checknext to “Class.”)
Click Ok.

3. A “Class” icon will appearto the right. Doubleclick on the icon. Thendoubleclick on 36201.
Youwill seemany files in a folder.

4. Copy all of thefiles thatyou will needto thestudentfolder. Do this by draggingthefiles to the
studentfolder. For today, thedatafilesyouneedarecars.mtwandgraduation.mtw.

5. Closeall windows.

6. IMPORTANT: Drag the classicon into the trash. This is necessaryto let othersin the lab get
accessto thedata.

To startMinitab, eitherdouble-clickon thecars.mtwicon,or

1. Double-click theharddrive icon.

2. Double-click theApplicationsicon.

3. Double-click theMinitab 10.5Xtra Power folder.

4. Double-click Minitab 10.5Xtra Power.
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Part I. CaseIdentification

In this sectionyou will learnaboutsomefeaturesof Minitab thatwill helpyou in exploring a data
setandunderstandingbetterthe featuresof the data. Recall that whenyou describethe featuresof a
distribution you shouldalwayscommenton: CENTRAL LOCATION, SPREAD, SHAPE, and UNUSUAL

OBSERVATIONS.
If youdidn’t alreadyopencars.mtw, youwill now openit asfollows.

� FromtheFile menu,chooseOpenWorksheet.

� Click theDesktopbuttonon theright sideof thedialogbox.

� Selectthefile called“cars.mtw”andthenclick Open.

Thesedataaremeasurementscollectedby ConsumerReportson38carsmadeduringthe1978-1979
modelyear. Todaywe will only be interestedin the four variablesCOUNTRY - wherethecar is made,
CAR - which refersto themodeltype,WEIGHT - which is thecarweightin thousandpounds,andMPG

- milespergallon.
Scroll throughthewindow to look at thedifferentcountriesanddifferentmakeof carsin thedatafile.

Youshouldalwaysbecomefamiliar with yourdatabefore youstart performinga dataanalysis.

Question#1Whattypeof variablesareWEIGHT, CAR, COUNTRY, MPG? (quantitativeor categorical?)

Make aHistogram of theweightvariable.To getadifferentimpressionof theshapeof thedistribu-
tion of weight, it will beconvenientto changethescaleof thehistogram.Recallthat to do this, in the
“Histogram”dialogbox,click Options andthenclick thebuttonnext to “Mid/cutpoint positions”.Type
2:5/.3andclick OK twice. Movethehistogramwindow sothatyoucanseeit andtheWorksheetwindow.

Question #2 Using the histogramdescribethe featuresof the distribution of car weights. Sketchthe
histogramin thespacebelow.
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Question #3 Give a simplepracticalexplanationasto why the histogramhasthe notablefeatureyou
describedin question#2.

Minitab hasaveryhelpfulsortingfeature.FromtheManip menu,chooseSort. Click theboxunder
“Sort column(s):”. Drag down thelist of columnsandvariablesin the list box on theleft of thedialog
box. Make sureall of themarehighlighted.Click Select. Click thebox under“Storesortedcolumn(s)
in: ”. Onceagain,drag down thelist of columnsandvariablesin the list box on theleft andthenclick
Select. Then,click thebox next to thefirst instanceof “Sort by column:”. TypeWeight. Click thecheck
box to theleft of “Descending”.Click OK . Now thecarsaresortedfrom heaviestto lightest.

A goodanswerto question#3wouldhavebeenthatthevaluesaroundthefirst modein thehistogram
arethesmaller, hencelighter, carsandthatthevaluesaroundthesecondmodearethebigger, heavier cars.

Question #4 Which countriescorrespondto the weightsof carslocatedaroundthe secondmodeand
higher? How many carsfrom eachof thesecountriesaretherein this uppertail of the distribution of
weight?

Younow wantto useMinitab to calculatethemean,standarddeviation,andsamplesizefor WEIGHT.
FromtheStatmenu,choosetheBasicStatisticssub-menu,andthenchooseDescriptiveStatistics. Type
Weightin theboxunder“Variables:”.Click Okay. TheSessionwindow will provideyouwith descriptive
statistics,suchas,thesamplesize,mean,median,standarddeviation (StDev), minimum,andmaximum
for eachvariablerequested,alongwith someotherdescriptive statisticsyouwill learnaboutlater.

Question #5 What is the valueof the mean,medianandstandarddeviation of WEIGHT? How many
observationsaretherein thedataset?

Question#6Whatdoyou think is therelationshipbetweenWEIGHT andMPG (milespergallon)?(This
is a thoughtquestionandyoushouldn’t useMinitab to answerit.)

Leave the window with the histogramfor WEIGHT open. Make a histogramof MPG. To clearthe
settingsfrom the previous histogram,hold the apple-key down andsimultaneouslypressR. Note the
featuresof thedistribution of MPG. Youwill now resortthedata,but this timeaccordingto MPG. Follow
thesamestepsfrom before,only chooseto sortby columnMPG andDO NOT choose“Descending”.

�
Question#7 Compare the valuesof MPG and WEIGHT. Is this result consistentwith what you

predictedin your answerto question#6?Explain.
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COMMENT. It seemsthatthesecondmodein thehistogramof weightcorrespondsto bigger, heavier cars
mostlyfrom theUSthatuseupalot of gas.Thefirst modecorrespondsto smallercarswhich tendto get
bettergasmileage.

From the Graph menu,choosePie Chart . Click the box next to “Chart datain”. Type Country.
Click OK . If youhave difficulty readingthechart,click theZoombox.

Question#8 Fromthepie chartwhich countriesmake (i) themostcars(ii) thesecondgreatestnumber
of cars,and(iii) thefewestcars?

We arefinishedwith this dataset. Move thecursorto theFile menuandchooseRestart Minitab .
ChooseDon’t Save to the requestto save the file. ChooseNo to the requestto save changesto the
Sessionwindow. Youshouldnow seeblankSessionandWorksheetwindows.

Part II. A Data Analysis

From the File menu,chooseOpen Worksheet. Click “graduation.mtw”in the list of files. Click
Open.

Background: Thesedataarethepercentagesof freshmangraduatingfrom the6 differentcollegeswithin
a University in eachof 8 years. From the Graph menu,chooseBoxplot. Highlight the spacebelow
“Y” in the first row, thenfind the variable’% grad’ in the box on the left. Double-clickon it and it
shouldappearin theselectedbox. Now click thebox in row 1, columnX if it is not alreadyhighlighted.
Double-clickthevariableSchool in theleft box.

Question#10: Althoughthevariableis calledSCHOOL it really refersto thecollegeswithin theuniver-
sity. Is this a quantitative or categorical variable?Which college at theuniversity traditionallyhasthe
highest% freshmangraduationrate?Basedon featuresof thedistribution explainwhy.
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�
Question#11: Compare the distribution of % freshmangraduation ratesfor collegeB to college

F. How are they similar and how are they different? Be specificin your answer referring to fea-
turesin your boxplots(i.e.,central location, spread,shape,outliers) and to approximatenumerical
summary measuressuchasthe medianand range,that you canestimatefrom the boxplot.

We arefinishedwith this dataset. From the File menu,chooseRestart Minitab . ChooseDon’t
Save to the requestto save thefile. ChooseNo to the requestto save changesto the Sessionwindow.
Youshouldnow seeblankSessionandWorksheetwindows.

Part III. Samplesfr om a Population

Wehave saidthatacharacteristicof avariableis thatit cantake differentvaluesfor differentpeople
or things. Thereforeit follows that the distribution of a variablefor onesubsetof peoplemight have
differentfeaturesthanthedistribution of thesamevariablefor anothersubsetof people.For example,if
welookedat thedistributionof heights(thevariable)for studentsin sectionA (i.e.,asampleof students)
it might have different featuresthan the distribution of heightsof studentsin sectionE (i.e., another
sampleof students).It might evenhave differentfeaturesthanthedistribution of heightsfor all of the
studentsin 36-201combined(i.e., thepopulation).

In this sectionyou will explorehow featuresof adistribution from asamplediffer from oneanother
andfrom thepopulation.You will do this by creating3 variablesconsistingof 25 valueseachthatare
randomsamplesfrom a populationdistribution that is unimodal,symmetric,hasa mean(andmedian)
equalto 100anda standarddeviation equalto 15. Imaginethat thevariableis IQ scorewith a meanin
thepopulationof 100 anda standarddeviation of 15 points. Eachsampleof size25 could representa
differentsectionof studentsin ourclass.

1. Go to theCalc menu,andfrom theRandomData sub-menu,chooseNormal.

2. A dialogboxwill appear. In thefirst boxaftertheword“Generate”typethenumber25. Movethe
arrow pointerto theboxunder“Storein column(s):”andclick. TypethecolumnrangeC1-C3.

3. Click theboxfollowing “Mean”. Deletethenumberthatis thereandreplaceit with 100.Click the
box following “StandardDeviation”. Deletethenumberthatis thereandreplaceit with 15.

4. Click Ok.
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Thethreevariablesandtheirvalueswill appearin thefirst threecolumnsof theWorksheetwindow. Re-
sizethewindow sothatyoucanseeall of thevalues.

Question#12Readingdown thefirst column,whatis thelargestvalue?Whatis thesmallestvalue?

You now wantto useMinitab to calculatethemean,median,quartiles,standarddeviation, themin-
imum, andthemaximumfor eachvariable. FromtheStat menu,from theBasicStatisticssub-menu,
chooseDescriptive Statistics. Click thebox under“Variables:”. In the list box on the left sideof the
dialogboxhighlight thevariablesC1,C2,andC3by holdingthemousebuttondown anddragging over
the threevariables.They shouldall behighlighted.Click Select. Click OK . TheSessionwindow will
provideyouwith themean,samplesize,andstandarddeviation(StDev) for eachvariable.

Question#13: Usingthe informationyou just createdfill in the following tablefor all threevariables.
For our purposesyoudonotneedto entermore thanonedecimalplace.

C1 C2 C3

Populationmean 100 100 100

Populationstandarddeviation 15 15 15

Samplemean

Samplesize

Samplestandarddeviation

Samplemedian
�

Question #14 Did you expect that these3 samplesfrom the samepopulation distribution
would havemeans,medians,and standard deviationsexactlyequal to the population values?(This
is lik e asking whether the featuresof the distribution of heights of the studentsin our classare
exactly the sameas the featuresof the distribution of heights of all students.) Why are they not
equal?
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Go to theManip menuandchooseStack. In thefirst row under“Stackthefollowing blocks” type
C1; in thesecondrow typeC2; andin thethird row typeC3. In therow under“Storetheresultsin” type
C4. Click in thebox preceding“Storethesubscriptin:” andtypeC5. (Remembereachcolumnmustgo
onaseparateline in the“Stack” dialogbox.) Click Ok. FromtheGraph menu,chooseBoxplot.

Question#16Createa boxplotwith columnC4astheY variableandcolumnC5 astheX. Make rough
sketchesof yourboxplotsbelow.
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Question #17 Recall that these3 variableswerecreatedfrom a symmetricdistribution. Basedon the
boxplotsareeachof these3 sampledistributionssymmetric?To answerthis question,for eachboxplot
(i) notethe locationof themedianrelative to thequartilesandalso(ii) judgewhetherthe tails of each
distribution areaboutthesamelength.

To quit Minitab, fromtheFile menu,chooseQuit . Do notsaveanyfiles.Drag cars.mtwand
graduation.mtwto thetrash.Rememberto deleteanyotherfilesandfolders thatyoumighthave

created.
LOGOUTLOGOUTLOGOUTLOGOUT

Turn in yourcover sheet.
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