
Intr oduction to Statistical Reasoning

36-201 Spring,1999

COURSEPOLICIES AND SYLLAB US

MW, 9:30--10:20, Doherty 2315
Computer Labs Thu and Fri

CourseInformation:

Instructor:
BrianJunker, Statistics
232CBakerHall
268-8873
brian@stat.cmu .ed u

OfficeHours:
Tuesdays,2:00–4:00pm
or by appointment.

CourseWebSite:
http://www.stat .c mu.e du/˜b ri an/2 01/

TA’s:
HeadTA: Lou Mariano,ltm@stat.cmu.e du
OthersTBA; SeeCourseWebSite.

OfficeHours:
TBA; SeeCourseWebSite.

Computer Labs: All sectionsmeetin 239Baker Hall.

� LabSection(A) meetsfrom 09:30to 10:20onR
� LabSection(B) meetsfrom 14:30to 15:20onR
� LabSection(C) meetsfrom 09:30to 10:20onF
� LabSection(D) meetsfrom 12:30to 13:20onF
� LabSection(E) meetsfrom 14:30to 15:20onF

Knowyour lab section,andattendit each week.Labsheetsandhomeworkarecollectedandreturnedin
labs; it is your responsibilityto bein the lab andto make sure theTA’s in the lab haveyour completed
lab workandhomework.

RequiredTexts:

Moore,D. S. (1996).Statistics:conceptsandcontroversies.4th or currentedition. NY: WH Freeman.
ISBN: 0-7167-2863-X(paperback)

Siegel, A. F. andMorgan,C. J. (1996). Statisticsanddataanalysis:andintroduction. 2ndor current
edition.NY: Wiley. ISBN 0-471-29332-6(paperback)

RecommendedText:

Minitab, Inc. (1995). Minitab Mini-manual: A beginner’s guideto Minitab statisticalsoftware. State
CollegePA: Author. ISBN 0-925636-31-2
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OVERVIEW

Doeseatingfat causecancer?Doesvitamin C prevent colds?WasBabeRutha moreconsistenthitter
thanRogerMaris?Canyoupredictsomeone’s Universitygradesfrom theirSAT scores?Is it possibleto
win money in aCasino?

Statisticscanhelpusanswerall thesequestions.Broadlyspeaking,Statisticsis asetof methodsthathelp
uscollect,organizeandprocessdata.We usethesetoolsto uncover relationshipsbetweenvariables,to
make predictionsandto discover causalmechanisms.

Theaimof thiscourseis tohelpyoubecomeStatisticallyliterate.Youwill learntheconceptsof Statistics.
You will beequippedto reada newspaperandknow whenthequantitative informationbeingpresented
is accurateor misleading.Youwill alsoknow somethingaboutorganizinganddisplayingnumericaland
graphicalsummariesof data,anddrawing conclusionsfrom thesesummaries.

You’ll seevery few equations.Therewill be few arithmeticcalculations.Instead,we will emphasize
graphicalanalysisof dataandsimplebut powerful conceptsthat do not requiredifficult mathematical
manipulations.

Themainconceptswewill talk aboutin thisclassare:

Exploratory Data Analysis:A datasetconsistsof a collectionof measurements.How canwe organize
themanddescribethem?How canwegaininsightby exploring thedatavisually?

ExperimentalDesignand Causation:A newspaperarticle reportsthat peoplewho eatlots of oatbran
have fewer heartattacks.Doesthis meanthateatingoatbranpreventsheartattacks?How canwe
besure,whenweobserve thattwo phenomenaareassociated,thatone“causes”theother?

SamplingVariability: If we measurea fixedquantity—like the lengthof a tabletop,thespeedof light,
or thefractionof peoplewhosupporthealthcarereform—repeatedmeasurementswill varysome-
what.Why is this?How muchvariability canwe expect?Doesthevariability meanwecannever
tell whattheright answeris?

StatisticalInference:It is rarelyfeasibleto measureeveryonein thepopulation.At best,we candraw a
randomsamplefrom thepopulation.How canwe make inferencesaboutthepopulationbasedon
thesample?Pollstersdo thiseveryday. How dothey do it?

WHO SHOULD TAKE THIS COURSE

36-201:StatisticalReasoningisafreshman-level, GeneralEducationRequirementfor all undergraduates
in the college of HumanitiesandSocialSciences(H&SS). Bachelorof Sciencestudentsalsotake 36-
202: Introductionto StatisticalMethodsform a two-semesterintroductionto Statisticsfor Bachelorof
Sciencestudentsin H&SS.Somenon-H&SSprograms,suchasBFA, HCI, Architecture,use36-201to
meeta Statisticsrequirementfor their studentsaswell.

You shouldnot take 36-201if you have alreadytaken any otherStatisticscourseat CMU, if you have
takenAP Statisticsin HighSchoolandpassedtheAdvancedPlacement(AP) testin Statisticswith ascore
of 4 or 5, or if youhavehadsomecalculusandyouqualify—becauseof aminoror additionalmajor—to
getinto 36-220(Engineering)or 36-247(Biology), or 36-207/70-207(BusinessAdministration).
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LABS

Eachweek,you will attenda Lab whereyou get handson experienceanalyzingdata. Attendanceis
mandatory. Thecomputerlabsfor thiscoursemeetonThursdayandonFridayin BakerHall 239.Check
your sectionletter for the time your sectionmeets.In theLabswe will usea computerprogramcalled
Minitab. There are no Labs during weeksin which there is a test.

TESTSand FINAL EXAM

Therewill betwo in-classtestsduringthesemester. Thesearescheduledduringclasson

� Wednesday, February 17and

� Wednesday, March 31.

Thetestswill cover materialdiscussedin lectureandcomputerlabaswell asreadingsin thetexts.

Therewill bea final examination for thecourse.Theregistrarschedulesthefinal examinationfor this
courselater in the semester. Oncescheduledthe final exam cannotbe changed.If you make travel
plansbefore you know when the examis scheduledyou do soat your own risk.

All threetestswill beclosedbookexceptthatyoumayuseone81/2” by11” sheetof paperwith whatever
formulas,factsor explanationsyou find helpful. Sharingof calculators,notes,etc. duringexaminations
will notbeallowed.

HOMEW ORK

Homework will beassignedweekly. Youmaydiscussanassignmentwith otherstudentsbut thewritten
solutionsto homework problemsmustbeyour own andnot copiedfrom someoneelse. Homework is
dueThursday or Friday at the beginningof your lab section.Usually, thehomework assignmentwill
bepostedon the web-site. It is your responsibility to get the homework assignmentfrom the web
site,andturn in completedhomework at thebeginningof your labsectioneachweek.

Thewritten descriptionandinterpretationof dataanalysesis at leastasimportantasgenerationof data
summaries,statistics,tests,etc. Gradingof both homework and examswill take into consideration
written interpretationsaswell asnumericalaccuracy. Eachhomework assignmentwill be worth 100
points.

THE WEB PAGE

Thereis aWebpagefor thiscourse.Onthispageyouwill find: (i) homework assignments,(ii) solutions
to homework, (iii) announcements.Many of thesethingswill not be distributed in class. It is your
responsibilityto checkthewebpageona regularbasis.Youcanreachthewebpageat:

http://www.stat. cmu. edu/˜ br ia n/ 201/

Often,therewill bethreeversionsof eachfile on theweb. They will look somethinglike this:
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homework1.txt
homework1.pdf
homework1.ps

You only needto downloadoneof the threefiles. Files that endwith “txt” are text files that canbe
readon any computer. Filesendingwith “ps” arepostscriptfiles andcanbereadon mostcampusUnix
machinesandPC’s. Filesendingwith “pdf” canbereadwith any Maconcampus.Sometimes,only one
(.txt) or two (.txt and.pdf) versionsof a file available. If you have any troublereadingoneof thefiles,
theUserConsultantsin theclusterscanshow youhow to readit.

CHEATING

Cheatingand/orplagiarismwill not be tolerated.Pleaseseethe CMU StudentHandbook,p. 7-8, for
definitionsof cheatingandplagiarism,andthesevereconsequencesof suchbehaviors.

COURSEGRADE

The lowest two homework gradeswill be dropped. The remaininghomework gradeswill be usedto
computethehomework average.Onelab gradewill alsobedropped.Your final coursegradewill bea
numericalaverageof yourcoursework asfollows:

� Thehomework averagewill contribute15%to thecoursegrade.
� Eachmidtermwill contribute22.5%towardsthefinal grade.
� Theweeklycomputerexerciseswill contribute15%.
� Thefinal examinationwill contribute25%towardsthefinal grade.

Lettergradesof at leastA, B, C, etc. areguaranteedto anyonewho gets90%,80%,70%,etc. of the
maximumpossiblefinal coursegrade.

SUPPLEMENTAL COURSEMATERIAL: VIDEO TAPES

Thereis a seriesof video tapes,calledAgainstAll Odds: InsideStatistics, madefor PublicTelevision
thatwascreatedto complementthematerialin thetextbook. Thesetapesareavailablefor yourviewing
in the basementof Hunt Library. Although watchingthesetapesis not requiredthey arean excellent
resourceandcoursesupplement.

HELP FROM TA’s

TheTA’s will hold office hourseachweek. Theplaceandtimeswill beannouncedlaterandpostedon
thewebsite.
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“WHA T IF I MISS A TEST?” and Other Important Questions

Missing a Test

No makeup examinationswill begiven. A studentwho missesanexaminationbecauseof a medical
reasonmustprovidedocumentedevidenceof medical incapacitation to ProfessorJunker within seven
daysof the test. Other reasonsfor missingan examinationmustbe discussedwith ProfessorJunker
before the day of the examination. Eachcasewill be consideredon an individual basis. The overall
coursegradefor astudentwhomissesanexaminationwith avalid reasonwill bebasedonthatstudent’s
remainingcoursework. A studentwhomissesanexaminationwithoutavalid excusewill receiveagrade
of zeroon thatexamination.

Late Homework

Homework is dueThursdayor Friday at thebeginningof your Lab section.Becauseof the largeclass
size,afairly rigid latehomework policy is neededto keepeveryonesane.Latehomework will behandled
asfollows,no matter what the reasonis:

� Homework turnedin to a TA during lab later than10 minutespastthebeginningof lab will lose
50%of thepointsearned.Homework turnedin to aTA outsideof labwill earnzeropoints.

� Homework turnedin to my office (slide it undermy door if needed)will be timestampedby me
whenI seeit. If I seeit lessthan4 hoursafterthebeginningof your labsection,wewill still record
50%of thepointsearned;if I seeit lessthaneighthoursafter thebeginningof your lab, we will
record25%of thepointsearned.Laterhw will earnzeropoints.

� If you missa homework dueto medical incapacitation, you will not bepenalizedaslong asyou
bringdocumentedevidenceof yourmedicalproblemwithin sevendays.

� If youdomissahomework, youshouldstill gettheassignmentanddo it, soyou don’t fall behind
in theclass.

Attending the Right Lab

You mustattendthe lab you areregisteredfor. You will receive no credit if you attendany otherLab.
If you want to switch into anotherLab, you mustaskthereceptionistin theStatisticsdepartment(132
Baker Hall).

MissedLabs

Thereareno make-upLabs. You areallowed to missoneLab without penalty. If you missa Lab due
to medical incapacitation, youwill notbepenalizedaslongasyoubringdocumentedevidenceof your
medicalproblemwithin sevendays.If youmissaLabfor any otherreason,youwill receivezerofor that
Lab. If youdomissaLabfor any reason,youshouldgettheLabfrom theweb-siteanddoit in yourown
timesoyoudonot fall behind.

5



APPROXIMA TE COURSEOUTLINE, SPRING 1999

Following is an approximatecourseoutline for the semester. Sincethis is the first time thesebooks
have beenusedin this course,I mayadjustthis a bit week-to-week,sopleasepayattentionto in-class
announcementsonwhatto readandstudyeachweek.

“M:” � Moore:Statistics:ConceptsandControversies
“S&M:” � SiegelandMorgan:StatisticsandDataAnalysis

The The
Dates Topic Basics Details Lab

1 Jan11–15 Describingdata M: 4.1–4.4 S&M: Ch1, 2, 3 Intro to Minitab
2 Jan18–22

�
Comparing Distributions;
TheNormalDistribution

M: 4.5 S&M: Ch4 ComparingDistributions

3 Jan25–29 Transformations,Outliers,
Robustness

S&M: Ch5, 6 — Interpreting StandardDe-
viations,Transformations

4 Feb1–5 Relating two continuous
(quantitative)variables

M: 5.2,5.4 S&M: 15.1–15.4 Scatter Plots and
Regression

5 Feb8–12 Relating two categorical
(qualitative)variables

M: 5.1 S&M: 14.3,14.4 Timeof Deathin Vietnam

6 Feb15–19 Association, Causation,
Confounding

M: 5.1,5.3 — WEDNESDAY
IN-CLASS EXAM

�

7 Feb22–26 Unbiased Samples and
Experiments

M: 1.1,1.2,Ch2 M: Ch3 Treatmentof Depression

8 Mar 1–5
�

Surveys and sampling
variability

M: Ch1 S&M: Ch9 Sampling Variability and
Surveys

9 Mar 8–12 Probability M: 7.1, 7.2, 7.4;
S&M: 8.1,8.2

S&M 7.1–7.4;8.7 Probability

10 Mar 15–19 The Central Role of the
NormalDistribution

S&M: 8.3–8.6 — Normal Approxima-
tion and the CentralLimit
Theorem

Mar 22–26 SPRING BREAK
11 Mar 29–Apr2 ConfidenceIntervalsI M: 8.1,8.2 S&M: 10.2, 10.3,

10.5,10.6
WEDNESDAY
IN-CLASS EXAM

�

12 Apr 5–9 Confidence Intervals II;
HypothesisTests

S&M: 10.1,10.7 M: 10.3–10.5 Confidence Intervals and
HypothesisTests

13 Apr 12–16 TheConsumerPriceIndex M: 5.1–5.3 — LABS DO NOT MEET -
SPRINGCARNIVAL

14 Apr 19–23 TimeSeries M: 5.4 S&M: 15.1,15.2 TimeSeries
15 Apr 26–30 “Catchup” andReview for

FinalExam
— — TBA

�
Notes:
Week2: ClassmeetsasusualonMartin LuthorKing Day.
Week6: ExamWednesday;No LabThisWeek.
Week8: No ClassMonday:Mid-SemesterBreak.
Week11: ExamWednesday;No LabThisWeek.
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