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

Courselnformation:

Instructor: CourseWeb Site:

Brian Junler, Statistics http://www.stat .c mue du/b ri an/2 01/

232CBaker Hall

268-8873 TA's:

brian@stat.cmu .ed u HeadTA: Lou Mariano,ltm@stat.cmu.e  du
OthersTBA; SeeCourseWeb Site.

OfficeHours:

Tuesdays2:00—4:00pm OfficeHours:

or by appointment. TBA,; SeeCourseWebSite.

Computer Labs: All sectionameetin 239Baker Hall.

Lab Section(A) meetsfrom 09:30t0 10:200nR
Lab Section(B) meetsrom 14:30to 15:200nR
Lab Section(C) meetsrom 09:30to 10:200n F
Lab Section(D) meetsdrom 12:30to 13:20on F
Lab Section(E) meetsfrom 14:30to 15:200nF

Knowyourlab section andattendit eat week.Lab sheetandhomevork are collectedandreturnedin
labs; it is your responsibilityto bein the lab andto male sure the TA's in the lab haveyour completed
lab workandhomevork.

Required Texts:

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

Sigyel, A. F. andMorgan,C. J. (1996). Statisticsanddataanalysis:andintroduction. 2nd or current
edition. NY: Wiley. ISBN 0-471-29332-§paperback)

Recommendedrext:

Minitab, Inc. (1995). Minitab Mini-manual: A beginners guideto Minitab statisticalsoftware. State
College PA: Author. ISBN 0-925636-31-2



OVERVIEW

Doeseatingfat causecancer?Doesvitamin C prevent colds? WasBabeRuth a more consistentitter
thanRogerMaris? Canyou predictsomeones University gradedrom their SAT scoresds it possibleto
win moneg in aCasino?

Statisticcanhelpusanswenall thesequestionsBroadlyspeakingStatisticds a setof methodghathelp
uscollect, organizeandprocesdata. We usethesetoolsto uncover relationshipdetweervariablesto
malke predictionsandto discover causaimechanisms.

Theaimof thiscoursédsto helpyoubecomeStatisticallyliterate. Youwill learntheconcept®f Statistics.
Youwill beequippedo reada nenspaperandknov whenthe quantitatve informationbeingpresented
is accurateor misleading.Youwill alsoknow somethingaboutorganizinganddisplayingnumericaland
graphicalsummarie®f data,anddraving conclusiongrom thesesummaries.

You'll seevery few equations.Therewill befew arithmeticcalculations.Instead,we will emphasize
graphicalanalysisof dataand simple but powerful conceptghat do not requiredifficult mathematical
manipulations.

Themainconceptsve will talk aboutin this classare:

Exploratory Data Analysis: A datasetconsistsof a collectionof measurementddow canwe organize
themanddescribehem?How canwe gaininsightby exploring the datavisually?

ExperimentaDesignand Causation: A newvspapetarticle reportsthat peoplewho eatlots of oatbran
have fewer heartattacks.Doesthis meanthateatingoatbranpreventsheartattacksHow canwe
be sure, whenwe obsere thattwo phenomenareassociatedhatone“causesthe other?

Samplingvariability: If we measurea fixed quantity—lile the lengthof a tabletop,the speedof light,
or thefractionof peoplewho supporthealthcarereform—repeatetheasurementsill vary some-
what. Why is this? How muchvariability canwe expect?Doesthe variability meanwe cannever
tell whattheright answeris?

Statisticallnference:lt is rarely feasibleto measureveryonein the population.At best,we candrav a
randomsamplefrom the population.How canwe malke inferencesaboutthe populationbasedn
thesample7Pollstersdo this everyday How dothey doit?

WHO SHOULD TAKE THIS COURSE

36-201: StatisticalReasonings afreshman-leel, GeneraEducatiorRequiremenfor all undegraduates
in the college of Humanitiesand Social SciencegH&SS). Bachelorof Sciencestudentsalsotake 36-
202: Introductionto StatisticalMethodsform a two-semesteintroductionto Statisticsfor Bachelorof
Sciencestudentsn H&SS. Somenon-H&SSprogramssuchasBFA, HCI, Architecture,use36-201to
meeta Statisticsrequirementor their studentaswell.

You shouldnot take 36-201if you have alreadytaken ary other Statisticscourseat CMU, if you have
taken AP Statistican High Schoolandpassedhe Advanced®lacemenfAP) testin Statisticawith ascore
of 4 or 5, or if youhave hadsomecalculusandyou qualify—becausef aminor or additionalmajor—to
getinto 36-220(Engineering)pr 36-247(Biology), or 36-207/70-20{BusinessAdministration).



LABS

Eachweek,you will attenda Lab whereyou get handson experienceanalyzingdata. Attendancds
mandatoryThecomputetabsfor this coursemeeton Thursdayandon Fridayin Baker Hall 239. Check
your sectionletter for the time your sectionmeets.In the Labswe will usea computemprogramcalled
Minitab. There are no Labs during weeksin which thereis atest.

TESTSand FINAL EXAM

Therewill betwo in-classtestsduringthesemesterThesearescheduledluringclasson

e WednesdayFebruary 17 and
e WednesdayMarch 31

Thetestswill cover materialdiscussedh lectureandcomputedab aswell asreadingdn thetexts.

Therewill beafinal examination for the course.Theregistrarscheduleshe final examinationfor this
courselaterin the semester Oncescheduledhe final exam cannotbe changed.If you make travel
plans before you know whenthe examis scheduledyou do soat your own risk.

All threetestswill beclosedbookexceptthatyoumayuseone8 1/2” by 11” sheebf papemwith whatever
formulas,factsor explanationsyou find helpful. Sharingof calculatorsnotes,etc. duringexaminations
will notbeallowed.

HOMEW ORK

Homework will beassignedveekly Youmaydiscussanassignmentvith otherstudentsut thewritten
solutionsto homevork problemsmustbe your own andnot copiedfrom someoneelse. Homework is
due Thursday or Friday at the beginning of your lab section.Usually thehomevork assignmenvill
be postedon the web-site. It is your responsibility to get the homework assignmentfrom the web
site,andturnin completechomavork atthe beginning of yourlab sectioneachweek.

The written descriptionandinterpretatiorof dataanalysess at leastasimportantasgeneratiorof data
summaries statistics,tests, etc. Gradingof both homeavork and examswill take into consideration
written interpretationsaas well asnumericalaccurag. Eachhomevork assignmenwill be worth 100

points.

THE WEB PAGE
Thereis aWebpagefor this course Onthis pageyouwill find: (i) homevork assignmentgji) solutions
to homevork, (iii) announcementsMary of thesethingswill not be distributed in class. It is your
responsibilityto checkthewebpageon aregularbasis.You canreachthewebpageat:

http://www.stat. cmu. edu/” bria n/ 201/

Often,therewill bethreeversionsof eachfile ontheweh They will look somethindike this:



homework1.txt
homeworkl.pdf
homeworkl.ps

You only needto downloadone of the threefiles. Files that endwith “txt” aretext files that canbe
readon ary computer Filesendingwith “ps” arepostscripfiles andcanbereadon mostcampudJnix
machineandPC'’s. Filesendingwith “pdf” canbereadwith any Mac on campus Sometimesonly one
(-txt) or two (.txt and.pdf) versionsof afile available. If you have ary troublereadingoneof thefiles,
the UserConsultantsn the clusterscanshav you how to readit.

CHEATING

Cheatingand/orplagiarismwill not be tolerated. Pleaseseethe CMU StudentHandbookp. 7-8, for
definitionsof cheatingandplagiarism andthe severeconsequencesf suchbehaiors.

COURSE GRADE

The lowesttwo homevork gradeswill be dropped. The remaininghomevork gradeswill be usedto
computethe homevork average.Onelab gradewill alsobe dropped.Your final coursegradewill bea
numericalaverageof your coursework asfollows:

Thehomevork averagewill contrikute 15%to the coursegrade.
Eachmidtermwill contritute 22.5%towardsthefinal grade.
Theweekly computerexerciseswill contritute 15%.

Thefinal examinationwill contritute 25%towardsthefinal grade.

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

SUPPLEMENTAL COURSEMATERIAL: VIDEO TAPES

Thereis a seriesof videotapes,called AgainstAll Odds: Inside Statistics madefor Public Television
thatwascreatedo complementhe materialin the textbook. Thesetapesareavailablefor your viewing
in the basemenof Hunt Library. Although watchingthesetapesis not requiredthey arean excellent
resourceandcoursesupplement.

HELP FROM TA's

The TA's will hold office hourseachweek. The placeandtimeswill be announcedaterandpostedon
thewebsite.



“WHAT IF | MISS A TEST?” and Other Important Questions
Missing a Test

No makeup examinationswill be given. A studentwho missesan examinationbecausef a medical
reasommustprovide documentedevidenceof medicalincapacitation to Professodunler within seven
daysof the test. Otherreasondor missingan examinationmustbe discussedvith ProfessorJuniker
before the day of the examination. Eachcasewill be consideredn an individual basis. The overall
coursegradefor a studentwho missesanexaminationwith avalid reasorwill bebasednthatstudents
remainingcoursework. A studenivho missesanexaminationwithoutavalid excusewill receve agrade
of zeroon thatexamination.

Late Homework

Homenvork is due Thursdayor Friday at the beginning of your Lab section. Becausef the large class
size,afairly rigid latehomevork policy is neededo keepeveryonesane Latehomevork will behandled
asfollows, no matter what the reasonis:

e Homeawork turnedin to a TA duringlab laterthan10 minutespastthe beginning of lab will lose
50% of the pointsearned Homawork turnedin to a TA outsideof labwill earnzeropoints.

e Homeawork turnedin to my office (slideit undermy doorif neededwill betimestampedy me
whenl seeit. If | seeit lessthan4 hoursafterthebeginningof yourlab sectionwewill still record
50% of the pointsearnedif | seeit lessthaneighthoursafterthe beginning of your lab, we will
record25% of the pointsearnedLaterhw will earnzeropoints.

o If youmissahomevork dueto medicalincapacitation, you will notbe penalizedaslong asyou
bring documentedvidenceof your medicalproblemwithin sevendays.

¢ If youdomissahomaevork, youshouldstill gettheassignmenanddoit, soyou don' fall behind
in theclass.

Attending the Right Lab

You mustattendthe lab you areregisteredfor. You will receve no creditif you attendary otherLah.
If youwantto switchinto anotherLab, you mustaskthe receptionisin the Statisticsdepartmen{132
Baker Hall).

MissedLabs

Thereareno make-upLabs. You areallowed to missone Lab without penalty If you missaLab due
to medicalincapacitation, youwill notbe penalizedaslong asyou bringdocumentedvidenceof your
medicalproblemwithin sevendays.If youmissaLabfor ary otherreasonyouwill receve zerofor that
Lab. If youdomissalLabfor ary reasonyou shouldgetthe Lab from theweb-siteanddoit in yourown
time soyou do notfall behind.



APPROXIMA TE COURSE OUTLINE, SPRING 1999

Following is an approximatecourseoutline for the semester Sincethis is the first time thesebooks
have beenusedin this course,] may adjustthis a bit week-to-weekso pleasepay attentionto in-class
announcemenisn whatto readandstudyeachweek.

“‘M:” = Moore: Statistics:Conceptsand Contioversies
“S&M:" = SiggelandMorgan: Statisticsand Data Analysis
The The
Dates Topic Basics Details Lab
1| Janl1-15 Describingdata M: 4.1-4.4 S&M: Ch1,2,3 | Introto Minitab
2 | Jan18-22 Comparing Distributions; | M: 4.5 S&M: Ch4 ComparingDistributions
TheNormalDistribution
3 | Jan25-29 Transformations,Outliers, | S&M: Ch5, 6 — Interpreting StandardDe-
Rolustness viations, Transformations
4 | Febl-5 Relating two continuous| M: 5.2,5.4 S&M: 15.1-15.4 | Scatter Plots and
(quantitate) variables Regression
5 | Feb8-12 Relating two cateyorical | M: 5.1 S&M: 14.3,14.4 | Time of Deathin Vietham
(qualitative) variables
6 | Feb15-19 Association, Causation,| M: 5.1,5.3 — WEDNESDAY
Confounding IN-CLASS EXAM *
7 | Feb22-26 Unbiased Samples and | M: 1.1,1.2,Ch2 | M: Ch3 Treatmenbf Depression
Experiments
8 | Mar 1-5 Sureys and sampling| M: Ch1l S&M: Ch9 Sampling Variability and
variability Suneys
9 | Mar8-12 Probability M: 7.1,7.2, 7.4; | S&M 7.1-7.4,8.7 | Probability
S&M: 8.1,8.2
10 | Mar 15-19 The Central Role of the | S&M: 8.3-8.6 — Normal Approxima-
Normal Distribution tion andthe CentralLimit
Theorem
Mar 22—-26 SPRING BREAK
11 | Mar 29-Apr2 | Confidencdntenalsl M: 8.1,8.2 S&M: 10.2,10.3, | WEDNESDAY
10.5,10.6 IN-CLASS EXAM *
12 | Apr5-9 Confidence Intervals Il; | S&M: 10.1,10.7 | M: 10.3-10.5 Confidence Intervals and
HypothesisTests HypothesisTests
13 | Apr12-16 TheConsumePricelndex | M: 5.1-5.3 — LABS DO NOT MEET -
SPRINGCARNIVAL
14 | Apr19-23 Time Series M: 5.4 S&M: 15.1,15.2 | Time Series
15 | Apr26-30 “Catchup” andReview for | — — TBA
Final Exam
*Notes:
Week2:  Classmeetsasusualon Martin Luthor King Day.
Week6: ExamWednesdayiNo Lab This Week.
Week8:  No ClassMonday: Mid-SemesteBreak.
Week11l: ExamWednesdayiNo Lab ThisWeek.




