Your Name:

Section:

36-201LINTRODUCTION TO STATISTICAL REASONING
Computer Lab #2
Comparing Featuresof Distrib utions

Objectives:

1.
2.
3.

To readdatafrom a Minitab datafile into Minitab.
To developexpertisein comparingeaturesof distributionsusinghistogramsandboxplots.

To investigatehefeaturef distributionsof randomsamplegakenfrom the samepopulation.

Getting Started

Insteadof typing datainto Minitab by hand,we will oftenmalke dataavailableto youin afile. Some
of thesdfiles will bein aspecialMinitab format. To accesshesefiles youwill needto copy themusing
thefile sener. Thefollowing arethe stepsyou needto follow:

COPYING FILES

1.

In the following order: From the 3 menuin the upperleft handcornerof the titlebar choose
Chooser In the dialog box that appear<lick Appleshare. In the bottomleft box called“Ap-

pleTalk Zones"selectBH. In thetop right box whereit says‘Selectafile sener” selectHSSHE-

LIOS. Click Ok.

. In thedialogbox thatappeardogin using“36201” asyour Nameand“36201” asyour passvord.

Click Ok. In the dialogbox thatappearsighlight “Class”. (Do not put a checknext to “Class”)
Click Ok.

A “Class”icon will appearto theright. Doubleclick ontheicon. Thendoubleclick on 36201.
Youwill seemary filesin afolder.

Copy all of thefiles thatyou will needto the studentfolder. Do this by draggingthefiles to the
studentfolder. Fortoday the datafiles you needarecars.mtwandgraduation.mtw

. Closeall windows.

. IMPORTANT: Dragthe classicon into the trash. This is necessaryo let othersin the lab get

accesdo thedata.

To startMinitab, eitherdouble-clickon the cars.mtwicon, or

1.
2.
3.
4.

Double-clik theharddrive icon.

Double-clik the Applicationsicon.
Double-clik the Minitab 10.5Xtra Paver folder.
Double-clik Minitab 10.5Xtra Pawver.



Part |. Caseldentification

In this sectionyou will learnaboutsomefeaturesof Minitab thatwill helpyou in exploring a data
setandunderstandindpetterthe featuresof the data. Recallthat whenyou describethe featuresof a
distribution you shouldalways commenton: CENTRAL LOCATION, SPREAD, SHAPE, and UNUSUAL
OBSERVATIONS.

If youdidn't alreadyopencars.mtw, youwill now openit asfollows.

e FromtheFile menu,chooseOpenWorksheet
o Click the Desktopbuttonontheright sideof the dialogbox.
o Selectthefile called“cars.mtw”andthenclick Open.

Thesadataaremeasurementllectedby ConsumeReportson 38 carsmadeduringthe1978-1979
modelyear Todaywe will only beinterestedn the four variablesCOUNTRY - wherethe caris made,
CAR - whichrefersto the modeltype, WEIGHT - whichis thecarweightin thousangoundsandmpc
- milespergallon.

Scrollthroughthewindow to look at thedifferentcountriesanddifferentmake of carsin thedatafile.
You shouldalwaysbecomdamiliar with your databefoe youstart performinga dataanalysis.

Question#1 Whattype of variablesarewEIGHT, CAR, COUNTRY, MPG? (quantitativeor categorical?)

Make a Histogram of theweightvariable.To geta differentimpressiorof the shapeof the distriku-
tion of weight, it will be corvenientto changethe scaleof the histogram.Recallthatto do this, in the
“Histogram” dialog box, click Options andthenclick the button next to “Mid/cutpoint positions”. Type
2:5/.3andclick OK twice. Movethehistogramwindow sothatyou canseeit andthe Worksheetvindow.

Question #2 Using the histogramdescribethe featuresof the distribution of car weights. Sketchthe
histogramin the spacebelow.



Question #3 Give a simple practicalexplanationasto why the histogramhasthe notablefeatureyou
describedn questior#2.

Minitab hasavery helpful sortingfeature.Fromthe Manip menu,chooseSort. Click theboxunder
“Sort column(s):”. Drag down thelist of columnsandvariablesin thelist box on theleft of the dialog
box. Make sureall of themarehighlighted. Click Select Click the box under“Store sortedcolumn(s)
in: ". Onceagain,drag down thelist of columnsandvariablesin thelist box on the left andthenclick
Select Then,click thebox next to thefirst instanceof “Sort by column:”. TypeWeight Click thecheck
boxto theleft of “Descending”.Click OK. Now the carsaresortedfrom heaviestto lightest.

A goodanswetto questior#3would have beenthatthevaluesaroundthefirst modein thehistogram
arethesmaller hencdighter, carsandthatthevaluesaroundhesecondnodearethebigger heavier cars.

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

You now wantto useMinitab to calculatehe mean standardieviation,andsamplesizefor WEIGHT.
FromtheStat menu,choosdheBasicStatisticssub-menuandthenchooseéDescriptive Statistics Type
Weightin theboxunder‘Variables:”.Click Okay. TheSessiowindow will provide youwith descriptve
statistics suchas,the samplesize,mean median standardieviation (StDev), minimum,andmaximum
for eachvariablerequestedalongwith someotherdescriptve statisticsyouwill learnaboutlater

Question #5 Whatis the value of the mean,medianand standarddeviation of WelGHT? How mary
obserationsaretherein thedataset?

Question#6 Whatdo you think is therelationshipbetweenwelGHT andMPG (milespergallon)?(This
is athoughtquestionandyou shouldnt useMinitab to answeitit.)

Leave the window with the histogramfor WelGHT open. Make a histogramof MPG. To clearthe
settingsfrom the previous histogram,hold the apple-ky down and simultaneouslypressR. Note the
featureof thedistribution of MPG. Youwill now resortthedata,but thistime accordingo MPG. Follow
thesamestepsfrom before,only chooseo sortby columnmpc andDO NOT choosé'Descending”.

& Question#7 Compare the valuesof MPG and WEIGHT. Is this result consistentwith what you
predictedin your answerto question#67? Explain.



CoOMMENT. It seemghatthesecondmodein the histogramof weightcorrespondso bigger heavier cars
mostlyfrom theUS thatuseup alot of gas.Thefirst modecorrespond$ smallercarswhichtendto get
bettergasmileage.

Fromthe Graph menu,choosePie Chart. Click the box next to “Chart datain”. Type Country
Click OK. If you have difficulty readingthe chart,click the Zoombox.

Question#8 Fromthe pie chartwhich countriesmale (i) the mostcars(ii) the secondgreateshumber
of cars,and(iii) thefewestcars?

We arefinishedwith this dataset. Move the cursorto the File menuandchooseRestart Minitab .
ChooseDon’t Save to the requestto save the file. ChooseNo to the requestto save changedo the
Sessiorwindow. You shouldnow seeblank SessiorandWorksheewindows.

Part Il. A Data Analysis

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

Badground: Thesedataarethe percentagesf freshmargraduatingrom the 6 differentcollegeswithin
a University in eachof 8 years. From the Graph menu,chooseBoxplot. Highlight the spacebelon
“Y” in the first row, thenfind the variable’% grad’ in the box on the left. Double-clickon it andit
shouldappeaiin the selectedox. Now click theboxin row 1, columnX if it is notalreadyhighlighted.
Double-clickthevariableSdoolin theleft box.

Question#10: Althoughthevariableis calledscHooL it really refersto the collegeswithin the univer-
sity. Is this a quantitatve or cateyorical variable? Which college at the university traditionally hasthe
highest% freshmargraduatiorrate?Basedon featuref thedistribution explain why.



& Question#11: Comparethe distrib ution of % freshmangraduation ratesfor collegeB to college
F. How are they similar and how are they different? Be specificin your answerreferring to fea-
tur esin your boxplots (i.e., central location, spread,shape outliers) and to approximate numerical
summary measuessuchasthe medianand range, that you can estimatefrom the boxplot.

We arefinishedwith this dataset. From the File menu,chooseRestart Minitab . ChooseDon't
Save to therequesto save thefile. ChooseNo to therequesto save changego the Sessiorwindow.
You shouldnow seeblank SessiorandWorksheetvindows.

Part Ill. Samplesfrom a Population

We have saidthata characteristiof a variableis thatit cantake differentvaluesfor differentpeople
or things. Thereforeit follows that the distribution of a variablefor one subsetof peoplemight have
differentfeatureghanthedistribution of the samevariablefor anothersubsebf people.For example,if
welookedatthedistribution of heights(thevariable)for studentsn sectionA (i.e.,asampleof students)
it might have differentfeaturesthanthe distribution of heightsof studentsn sectionE (i.e., another
sampleof students).lt might even have differentfeatureshanthe distribution of heightsfor all of the
studentsn 36-201combined(i.e., thepopulation).

In this sectionyou will explorehow featuresf a distribution from a samplediffer from oneanother
andfrom the population. You will do this by creating3 variablesconsistingof 25 valueseachthatare
randomsampledrom a populationdistribution thatis unimodal,symmetric,hasa mean(and median)
equalto 100anda standarddeviation equalto 15. Imaginethatthe variableis IQ scorewith a meanin
the populationof 100 anda standarddeviation of 15 points. Eachsampleof size25 couldrepresent
differentsectionof studentsn our class.

1. Goto theCalc menu,andfrom the Random Data sub-menuchooseNormal.

2. A dialogboxwill appearln thefirst box aftertheword “Generate'typethe number25. Move the
arrov pointerto theboxunder‘Storein column(s):”andclick. TypethecolumnrangeC1-C3

3. Click theboxfollowing “Mean”. Deletethe numberthatis thereandreplacet with 100. Click the
boxfollowing “StandardDeviation”. Deletethenumberthatis thereandreplaceit with 15.

4. Click Ok.



Thethreevariablesandtheir valueswill appeain thefirst threecolumnsof the Worksheetindow. Re-
sizethewindow sothatyou canseeall of thevalues.

Question#12Readingdown thefirst column,whatis thelargestvalue?Whatis the smallestvalue?

You now wantto useMinitab to calculatethe mean median,quartiles,standardieviation, the min-
imum, andthe maximumfor eachvariable. Fromthe Stat menu,from the Basic Statistics sub-menu,
chooseDescriptive Statistics Click the box under“Variables:”. In the list box on the left side of the
dialogbox highlightthevariablesC1, C2,andC3 by holdingthe mousebuttondown anddragging over
thethreevariables. They shouldall be highlighted. Click Select Click OK. The Sessiorwindow will
provide you with themean,samplesize,andstandardieviation (StDev) for eachvariable.

Question#13: Usingthe informationyou just createdill in the following tablefor all threevariables.
For our purposegoudo not needto entermore thanonedecimalplace

C1l C2 C3
Populatiormean 100 100 100
Populationstandardieviation 15 15 15

Samplemean

Samplesize

Samplestandardieviation

Samplemedian

& Question#14 Did you expectthat these3 samplesfrom the samepopulation distrib ution
would have means medians,and standard deviations exactly equalto the population values?(This
is lik e asking whether the features of the distribution of heights of the studentsin our classare
exactly the sameasthe features of the distribution of heights of all students.) Why are they not
equal?




Goto the Manip menuandchooseStack. In thefirst row under“Stackthefollowing blocks” type
C1; in thesecondow type C2, andin thethird row typeC3. In therow under“Storetheresultsin” type
CA4. Click in thebox precedindg'Storethesubscripin:” andtype C5. (Remembeeachcolumnmustgo
onaseparatdine in the“Stack” dialogbox.) Click Ok. Fromthe Graph menu,chooseBoxplot.

Question#16 Createa boxplotwith columnC4 asthe Y variableandcolumnC5 asthe X. Make rough
sketchesof your boxplotsbelow.



Question #17 Recallthatthese3 variableswere createdfrom a symmetricdistribution. Basedon the
boxplotsareeachof these3 sampledistributions symmetric?To answerthis question for eachboxplot

(i) notethe locationof the medianrelative to the quartilesandalso(ii) judgewhetherthe tails of each
distribution areaboutthe samelength.

To quit Minitab, fromtheFile menu chooseQuit. Do notsaveanyfiles. Drag cars.mtwand
graduation.mtwo thetrash. Remembeto deleteany otherfilesandfolders that youmighthave
created.
LOGOUTLOGOUTLOGOUTLOGOUT
Turnin your cover sheet.



