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36-201INTRODUCTION TO STATISTICAL REASONING
Computer Lab Exercise#5
Analysis of Time of Death Data for Soldiersin Vietham

Objectives:

1. To useexploratorydataanalysisto investigatethe relationshipbetweerntwo cateyoricalvariables.
Specifically to studyhow the conditionaldistribution of a cateyorical responsevariablechanges
for differentcateyoriesof anexplanatoryvariable.

2. To review methodsfor studyingthe relationshipbetweentwo quantitatve variables,andfor the
relationshipbetweera quantitatve responseariableanda cateyorical explanatoryariable.

3. To applythesemethodgo a datasetof historicalinterest.
Getting Started

For todays lab youwill needto copy afile usingthefile sener.
COPYING FILES

1. Openthe Studentsfolder. To do this, doubleclick on the “Cluster” icon. Thendoubleclick the
“students”folder. Youwill eventuallymove the datainto thisfolder.

2. In the following order: From the 3 menuin the upperleft handcornerof the titlebar choose
Chooser In the dialog box that appearlick AppleShare. In the bottomleft box called“Ap-
pleTalk Zones"selectBH. In thetop right box whereit says‘Selectafile sener” selectHSSHE-
LIOS. Click Ok.

3. In thedialogbox thatappeardogin using“36201” asyour Nameand“36201” asyour Passvord.
Click Ok. In thedialogbox thatappeargputa checknext to “Class’ Click Ok.

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

5. Copy all of thefiles thatyou will needto the Studentsfolder. Do this by draggingthe files into
the Studentdolder. For today the datafile you needis vietnam.dat

6. Closeall windows.

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

To startMinitab:

1. Double-clik the“Cluster”icon.
2. Double-clik the Applicationsicon.

3. Double-clik theMinitab 10.5folder.



4. Double-cli& Minitab 10.5.

The datafile is not a Minitab formatted file but rather atext file called vietham.datOpeningthe
file is alittle differentthanin previouslabs.

e FromtheFile menu,chooseOpenWorksheet
e From“List Filesof Type” selectText".

e Click the Desktop button on theright side of the dialog box. Select‘Cluster” Click Open. Select
“StudentFolder” Click Open.

o Selectthefile called“vietnam.dat”andthenclick Open.
Part I. Background
The Data

ProfessodohnModell from the CMU historydepartments interestedn investigatingwhatfactors,
if ary, arerelatedto how soldierslearnto survive during wartime. Specifically he wantsto know (1)
whatfactorsarerelatedto the rateat which soldiersadaptto the perils of war, and(2) do soldierslearn
to avoid deathWVe will usedatafrom the Viethamwar to studythesequestions.

The United Statesofficial involvementin Vietnamroughly spannedheyears1962to 1975;thefirst
groupof official “advisors"weresentby PresidenkKennedyin Novembey1961,andSaigonfell in April,
1975.Approximately2.7million troopsweredeplo/edoverthis period,androughly58,000(2.1%)died.
The U.S. National Archives maintainsa datasetwhich containsvariousdemographicservicehistory
anddateof deathdatafor soldierswhodiedin Vietnam.Thisis the datasetprovidedto usby Professor
Modell thatwe will usefor this analysis.We will usea randomsampleof 200 male soldiersfrom this
dataset.

ProfessoModell’'s working hypothesisis that if soldierswith certaincharacteristicgend to die
shortlyafterarriving (i.e., beingdeplo/ed) in Vietham thenperhapghesendividualslearnmoreslowly
abouthow to survive in awar zonethanothers.

Question #1 Thereis a key limitation in thesedatathat may prevent us from being able to evaluate
ProfessoModell’'s working hypothesisWhatdo you think it is? (Don't spenda lot of time onthis.)

Thevariablesn thedatasetare:

VariableName Description

DTIME Weeksuntil deathfollowing deplgyment

DATE Dateof deployment(in yearspast1900)

MARITAL Marital Status:0=singlel=married

RELIGION Religion: 0=Catholicl=Protestant

REGION Reagion of Origin 1=Northeas2=South3=Midwest4=West
AGE Approximateageattime of entryinto military service
DCAUSE Causeof Death:1=Hostile—killedimmediately2=All other



Noticethatthe differentlevelsof the catgoricalvariablesn this datasetaregivennumericalvalues
to denotethe differentcateyories. Whenthe levels of a cateyorical variablearegiven numericalvalues,
thisis calledcoding thevariable.

Question#2 Fromthe dataworksheetfill in theblanksbelow for case#2:

How mary weeksdid he survive until hedied?
Whatyearwashedeplged?
Washemarried?
Whatwashisreligion?
Whatregion of the countrywashefrom?
How old washewhenhe enterednilitary service?
Did hedieimmediatelyfrom hostilecauses?

Statistical Tools

The variable of primary interestwill be time-to-deathfollowing deployment, DTIME. The usual
amountof time a soldiersenedin Viethamwasnotlongerthan52 weeks.The objective of this exercise
is to useexploratorystatisticaimethodgo examinerelationshipsamongvariablesn orderto investigate
ProfessoModell’s working hypothesis We will usescatterplotandcorrelationcoeficientsto look at
relationshipbetweemuantitatve variables.

Whatis new in this lab is thatwe will alsolook at relationshipdbetweenwo cateyorical variables.
Relationshipbetweercatgorical variablesare describedn a displaycalleda contingency table and
by calculatingappropriatgpercentageom the countsgiven.

Whenwe describahedistribution of asinglecateyoricalvariable we look atthe percenbf responses
in eachcateory, which aswe sumthesepercentageacrossll catggoriesmusttotal 100%. For example,
we might be interestedn the distribution of bcAUSE, or specifically the percentagef soldierswho
diedimmediatelyfrom hostilecauses.To useMinitab to calculatethis value,go to the Stat menu,and
selectthe Tablessub-menuChooseCrossTabulation. Type bcAusE in the box under“Classification
Variables”.Click the checkboxesnext to “Counts”and“Column Percents”Click OK.

& Question#3 How many died immediately from hostile causesAVhat is the percentagewho died
immediately from hostile causes™ow many total obsewationsin the data set?(Look for theresults
in the“Session"window.)

Question #4 Make a CrossTabulation tablefor the variableREGION. i) Whatregion of the country
(i.e.,NE, S,MW, W) suppliedthe mostsoldiersAWhatpercenif the samplewvasthis?



i) Whatregion of the country(i.e., NE, S, MW, W) suppliedthe fewestsoldiers?What percentof the
samplewasthis?

Conditional Distrib utions

To comparewo cateyorical variableswe will look at the distribution of theresponseariablesepa-
ratelyfor eachcateyory (or level) of the explanatoryvariable. Thisis calledthe conditionaldistribution
of theresponseariablegiven or conditionedon the valuesof the explanatoryvariable.For example,to
seeif thereis ary relationshipbetweercauseof death,DCAU SE (responsevariable),andmarital status,
MARITAL (explanatoryvariable),we will look at the distribution of bcau St for soldierswho weresin-
gle andcomparethat to the distribution of bcause for soldierswho weremarried. This is calledthe
conditionaldistribution of DCAUSE givenMARITAL status.

Fromthe Stat menu,selectthe Tablessub-menwandchooseCrossTabulation. TypeMARITAL and
DCAUSE in the box under“ClassificationVariables”. Make surethatyou includea spacebetweenthe
two variablenames Selectthe“Counts” and“Row Percent’checkboxes. Click OK.

Question#5 Copy thetable(including countsandrow percents)n the spacebelov andlabelthe rows
and columns(not with numericallabelsbut with the appropriatewvords). Make the tablelarge enough
sothatyou canput additionalnumberdn thecells. Be sure youknowwhich variableis on therowsand
which is onthecolumnsandwhatead of the codesfor the variablesstandfor.

& Question#6i) What percentof singlemendied from hostile causes?
i) What percentof married mendied from hostile causes?

iii) Basedon theserow percents,is there a relationship betweencauseof death and marital status?
What is it and offer a possibleexplanation?



Part II: Further Analysisof the Vietnam Data

Question#7 Is thevariableDTIME quantitatve or cateyorical?

Question#8 Make a histogramof the distribution of deathtimes,DTIME. Describethe distribution of
deathtimes.

Question#9 Find the mean,median,andthe quartilesof the distribution of DTIME (time-to-deattfol-
lowing deployment).

Next letslook at the relationshipbetweendTIME and AGE. To do this, malke a scatterplotof DTIME
VErsUsAGE, i.e., ageof soldierattime of entryinto military service.

Question#10
(i) Whichvariableis theresponseariableandwhichis the explanatoryvariable?

(ii) DescribetherelationshipbetweerdTIME andAGE.

Question#11FindthecorrelationcoeficientbetweemGE andDTIME. Basedon thescatterploandthe
correlationcoeficient, is AGE a variablethathelpsexplainswho will die early afterdeployment? Why
or why not?

Did the distribution of ageof soldierschangeover the courseof the ViethamWar? To addresghis
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guestionwe will look at the relationshipbetweenaGe (Y-variable)of the soldiersandthe DATE (X-
variable)of deplgyment.

Question #12 Make a scatterplotof AGE versusbDATE. Describethe relationshipbetweenaGE and
DATE. Thiswill beeasiernf you usethe Lowesscommand.After selectingPlot, proceedasfollows:
UnderData Display highlight row 2 in the “display” column. Fromthe pop-up(arrav) menunext to
Display, choosd_owess.Thenhighlighrow 2 in the“For each”column.Fromthepop-up(arrov) menu
next to For each chooseGraph. Click Ok.

Question#13 Basedon your analysisin questior#12 doesit look like the agedistribution of soldiers
changedverthe courseof the ViethamWar?Why or why not?

For the following setof analysespTIME (deathtime) will be the responsevariable,Y. We want
to explore the relationshipbetweenpTIME and several cateyorical explanatoryvariables: MARITAL,
RELIGION, andDCAUSE. For eachanalysisrequestedelov determinewhetherthereis a relationship
betweerpTIME (Y) andthe specifiedexplanatory(X) variable.

Question #14 What graphicaldisplay do we useto investigatethe relationshipbetweena quantitatve
respons&ariableanda cateyoricalexplanatoryvariable?

& Question#15. Using the display you suggestedn question#14,do you think there arelationship
betweendeathtime, DTIME, and marital status,MARITAL? Without giving too much detail briefly
explain why or why not.

Question#16 Is therea relationshipbetweendeathtime, DTIME, andreligion, RELIGION? Without
giving too muchdetailbriefly explain why or why not.



Question#17Is therearelationshipbetweerdeathtime, DTIME, andcauseof death,pcAu se? Without
giving too muchdetailbriefly explain why or why not.

Question#18If you have time, go backandrethinkyour answelto questior#1.

To quit Minitab fromthe File menuchooseQuit. Do notsaveanyfiles. Remembeto deletefilesand
folders thatyoumighthavecreated.



