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36-201INTRODUCTION TO STATISTICAL REASONING

Computer Lab #15

Analysis of Infant Mortality in 19th Century Sweden

Objectives:

1. Touseyourstatisticabnddataanalyticexpertiseto answeisubstantie researclyuestiong@boutadata
setof historicalinterest. Specifically you will useexploratorymethodge.g.,boxplots,scatterplots,
and numericalsummariespnd more formal procedurege.g., confidenceintenals and p-values)to

investigaterelationshipsn a dataset.

2. To applythegenerablata-analysigpproachwhichinvolvesthefollowing threemainsteps:(1) iden-

tifying the question(2) analyzingthedata,and(3) drawving conclusiongrom the data.

Getting Started: For todays lab youwill needto copy onedatafile usingthefilesener. The datafile is a

specialMinitab formattedfile calledinfMort. MTW. Getthefile now.

Statistical Review

Recallthatin ary dataanalysigproblemyou shouldfirst identify which variableis theresponseariable
andwhich is the explanatoryvariable. Thenyou needto identify whethereachvariableis quantitatve or
catgyorical. Thefollowing tablesummarizeshe methodsyou couldusein eachcase.You shouldreferto it

asheededasyoudothelah.

Variables
ResponsgY) Explanatory(X) Exploratory
Quantitatve Categyorical Boxplots;
(2 catggories) numericalsummary
Cateyorical Categyorical Two-Way Table;
Conditionalprob
Quantitatve Quantitatve Scatterplot;

Correlation

Methods
Formal

Cl for M1 — U2

| Two Samplet-test|

Std. Residuals

| Chi-Square Test|

| RegressionAnalysis|

Null Hypothesis

Hy:py = po

Hj,: No Association

betweenY andX

Hj,: No Association
betweeny andX

or Hy: Correlation=0



General Data-AnalysisApproach— A Review

Earlierin thesemestewe discusse@d generabhpproacho attackingdataanalysisproblemsn Statistics.
This approachasthreemainsteps:

1. Identify the Question
2. Analyzethe Data
3. Draw Conclusionsfrom the Data

Thesemain stepsare all importantpartsof a thoroughdataanalysis,and eachone may requirethe
completionof a seriesof sub-steps.For example,the first main stepldentify the Questioninvolvesthe
following sub-stepsdescribeheproblem,statethe questiorin your own words,checkthe dataformat,and

reflectonthe studydesign.Keepin mind thateachsub-stepmay in turn, requireseveral“sub-sub-stepsto
be completed.

Foragivendata-analysiproblem thewayastepis performednaybedifferent,but thegenerakequence
of stepsis the same. This sequence&an be viewed asa generaltemplatefor how to solve dataanalysis
problems.The outline belav shavs the main stepsandtheir sub-steps.You shouldalwaysconsiderthese
whensolvinga data-analysigroblem.

1. Identify the Question

A. Describethe problem

B. Statethe question(s)

C. Checkthe data format

D. Reflectonthe study design

2. Analyzethe Data

A. ldentify the relevant variables

B. Determinethe appropriate analysis

C. Conductthe analysis

D. Interpretthe results

E. Considerwhether additional analysesare necessary

3. Draw Conclusionsfrom the Data

A. Re-statethe question(s)
B. Answer the question(s)basedon analyses.
C. Evaluate the strengthsand weaknesses

Thisweeks lab is structuredaccordingto the above outline template.In fact, the above stepsandsub-
stepsappeain bold asheadingsn this lab handouto structurethe material. Youwill notice,however, that
the detailsundereachheadingarespecificto the datasetyou areanalyzing. This organizationis designed
to helpyou seewhatis commonacrosdifferentstatisticsproblemsaswell ashow the detailscanvary.



1. Identify the Question
1A. Describethe problem

A commonmeasureof healthand quality-of-life of a societyis the infant mortality rate The infant
mortality rateis thenumberof infantswho die within thefirst yearof life dividedby thetotal numberof live
births. It is generallybelievedthatthe lower theinfantmortality ratethe betterthe healthandquality-of-life
of asociety For example,theinfantmortality ratein the United Statesn 1988was 1% (10 per 1000live
births).

ProfessoKatherineLynchfrom the CMU History Departments an historicaldemographewhois in-
terestedn studyingchangesn the infant mortality ratein Swedenduring the 19th century(1800-1899).
During this periodtheinfantmortality ratein Swederdroppedrom 21%to 10%. Whatfactorsarerelated
to thischangeSwederwasmoving from anagriculturalsocietyto amoreindustrializedsocietyduringthis
period.Couldthis have beenafactor?Did familiesonthe averagechangeheirreproductie patternsduring
this period(e.g.,have more/fever babieshave their babiesearlier/lateiin life, allow more/lesgime to pass
betweenrbirths)?Whatfactorsarerelatedto theinfantmortality rate?

All of thesequestionsareof interestto Professot.ynch. The datacomefrom excellentrecordsof births
anddeathsn Swederkeptby parishpriestsfor all individualsliving in their parish.(A parishis ageograph-
ical unitlike acounty) Ourdatasetis arandomsampleof sizen = 150 of familiesfrom amuchlargerdata
set.Herewe areinterestedn theinfantmortality rateof anindividual family, whichwe will call FIMR. For
example,if afamily hasatotal of 5 live birthsand?2 of thesechildrendiedduringtheir first year thefamily
infantmortality rateis 2/5=40%.

1B. Statethe question(s)

Todayyouwill analyzedatato answetthefollowing questions(l) Doesour measuref infantmortality
shav achangeduringthe 1800s?and(ll) Is therea changean family occupationgluringthe 1800s?

1C. Checkthe data format

UseOpen Worksheetto readthe datafrom the speciaformattedMinitab file InfMort. MTW.
Thefollowing is alist of thevariablesn our dataset.

VariableName Description

FIMR Estimateof thefamily infantmortality rate
MOM.AGE Mother’s ageat birth of first child

NUM.KIDS Total numberof live birthsin thefamily
AVG.BINTV Theaveragenumberof monthsbetweerlive births
YR.B1 Theyearin which thefirstbirth occurred

DECADE.B1 Thedecaden whichthefirst birth occurred.
(1=1810-18192 = 1820-1829¢tc.)

PRE.1850 Firstbirth occurrecbefore1850(1800-1849)r after (1850-1899)
(1 =1800-18492 = 1850-1899)
WORKER Family’s working class:Farmeror Other

(1 = Farmer 2 = Other)



Question#1: Fromthedataworksheefill in theblanksbelav for thefirst case(family).

Whatwastheinfantmortality ratefor this family?
How old wasthe motherat the birth of herfirst child?
How mary childrenwerebornto this family?
Whatwasthe averagenumberof monthsbetweerbirths?
Whatyearwasthefirst child bornin?

Whatwasthe family’s working class?

1D. Reflecton the study design

Question#2: Is thisanexperimentor anobserationalstudy?Explainwhy.

2. Analyzethe Data
|. DOES OUR MEASURE OF INFANT MORTALITY CHANGE DURING THE 1800s?

2A. Identify the relevant variables

To asseswvhetherinfant mortality changedduring the 1800s,we will examinethe relationshipbetween
YR.B1 andFIMR.

2B. Determinethe appropriate analysis

Question#3:
e Is YR.B1 anexplanatoryariableor aresponse®s it qualitative or quantitatve?
¢ Is FIMR anexplanatoryvariableor aresponse®s it qualitative or quantitatve?

Question#4: Givenyour answersabove, whattype of plot or tableis mostappropriatgchoose:scatter
plot, side-by-sidéboxplots,contingenyg table,etc.)?

2C. Conductthe analysis

Produceheappropriateplot.



2D. Inter pret the results

& Question#5: Describethe relationshipbetweenFIMR andthe yearin which the motherhadher first
child, YR.B1.

Question#6: To geta betteridea of the relationshipdescribedabore, usethe lowessfunction, i.e., ex-
ploratoryregressioranalysisto describeghetime trendfor the FIMR. (Click Displayandchoose_owess)
Whatdoesthis shaw?

2E. Considerwhether additional analysesare necessary

Besidedeinginterestedn the above analysesProfessotynchbelievesthattherewasa changein FIMR
from pre-185Qo post-1850Thatis, shehypothesizeg,,.crrrr # tpostrrar OF, alternatvely, p,rerrvr—

MpostFIMR 7 0.
Below, we will performadditionalanalyse$o addresshis specifically

Question#7: Write down Professotynch’s null hypothesisandheralternatve hypothesis.

Addressinghis hypothesisnvolvesexaminingtherelationshipbetweerPre. 1850 andFIMR.

Question#8:
e Is PRE.1850 anexplanatoryvariableor aresponse®s it qualitative or quantitatve?
¢ IsFIMR anexplanatoryvariableor aresponse®s it qualitative or quantitatve?

Question#9: Givenyour answersabove, whattype of plot or tableis mostappropriatgchoose:scatter
plot, side-by-sidéboxplots,contingenyg table,etc.)?



Question#10: ThevariablePrRE.1850 is a catayoricalvariableindicatingwhetherthefirst birth waspreor
post1850.Usingboxplots,comparehedistribution of FIMR before1850to thedistribution after 1850.

Question#11: Now, wewouldlike to find a 95%confidencentenal for thedifferencebetweertheaverage
FIMR pre-1850versuspost-1850j.e., tiprerrmr — Mpostrivr 7 0. Fromthe Stat menu,selectthe Basic
Statisticssub-menuandchoose2-samplet. Write down theintenal for the differencein the FIMR rates.

Question#12: Interpretthe intenal in the above question. Doesit meanthat the infant mortality rates
beforeandafter 1850werethe sameor different?Explain.

& Question#13: To test ProfessoiLynch’s hypothesisfind the p-value for this test. Is therestrong
evidenceagainsthe null hypothesis?

2F. Summarizeanalysesproducedthus far

Question#14: Summarizethe resultsof your analysegegardingquestionl: Doesour measureof infant
mortality shav a changeduringthe 1800s?



Il. 1S THERE A CHANGE IN FAMILY OCCUPATIONS DURING THE 1800s?

2A. Identify the relevant variables

It is believed thatduring the latter part of the 18005 Swedemmoved from an agriculturalto anindus-
trialized society As such,a smallerproportionof familiesshouldbe classifiedasfarmersafter 1850than
before1850.We would like to testthis.

Question#15: Whichtwo variabledn this datasetarerelevantto this question?

2B. Determinethe appropriate analysis

Question#16:
¢ IS PRE.1850 anexplanatoryvariableor aresponse®s it qualitative or quantitatve?
¢ IS WORKER anexplanatoryvariableor aresponse®s it qualitative or quantitatve?

Question#17: Givenyour answersabove, whattype of plot or tableis mostappropriatgchoose:scatter
plot, side-by-sidéboxplots,contingenyg table,etc.)?

2C. Conductthe analysis

Fromthe Stat menu,selectthe Tablessub-menuandchooseCrossTabulation. The explanatoryvariable
is enteredirstandwill betherow variable.Entertherespons&ariablenext andit will appeaasthecolumn
variablein yourtable.SelectRow percents’and“Counts”. Also check“Chisquareanalysis.

2D. Inter pret the results

& Question#18: Basedon therow percentsloesit appearsif the proportionof farmershasdecreased
after1850?Explain.

2E. Considerwhether additional analysesare necessary

In additionto the exploratoryanalysisabove, we canperformthe relevantformal procedureo testthe
relationshipbetweenvoRKER andPRE.1850. Becauséothof thesevariablesarecategorical,a chi-square
testis appropriate.



Question#19: In words,statethe null andalternatve hypothesiof interest.

Question#20: Write down the value of “Chi-square”from your table. We needto find the p-value that
correspondso your Chi-squarevalue. Recallthatif x2? > 3.84 thenthep — value < .05. Otherwisethe
p — value > .05. Whatis the p-valuein this example?Is therestrongevidenceagainsthe null hypothesis?
Explain.

2F. Summarizeanalysesproducedthus far

Question#21: Summarizehe resultsof your analysegegardingquestionll: Is therea changen family
occupationgluringthe 1800s?

3. Draw Conclusionsfrom the Data

3A. Re-statethe Question(s)

() Doesour measureof infant mortality shav a changeduring the 1800s? and(ll) Is therea changein
family occupationsluringthe 1800s?

3B. Answer the Question(s)Basedon Analyses

Question#22: Givenall theanalysesabove, hov would you answereachquestion:

() Doesour measuref infantmortality shav achangeduringthe 1800s?

(1) Is thereachangan family occupationgluringthe 1800s?



& Question#23: Fromyour interpretatiorof the above results would you concludethatit wastheindus-
trializationof Swederafter 1850thatcausedhedecreasén infantmortality? Why or why not?

3C. Evaluate Strengthsand Weaknesses

Question#24: Nameonealternatve hypothesidor why infant mortality decreaseth Swedenduringthe
1800s.Choosea hypothesighatyou couldtestusingthe currentdataset.

If you have time, take a look at the relationshipbetweenFIMR and AvG.BINTV. You alsomight like to
exploretherelationshipbetweerFIMR andsomeof the othervariablesin the dataset.

Remembeto deletefilesandfolders thatyoumighthavecreated.



