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Cour se Information
� Classes: 11:00-12:00MWF in 140SR

� Instructor: Dr. JiwenHe
� Of�ce: 684PGH
� Phone:(713)743-3481
� E-mail: jiwenhe@math.uh.edu
� Of�ce hours:12:00-13:00MW or by appointment

Textsbook: Modern Mathematical Statistics with Applications, by J.L.
DevoreandK.N. Berk,Duxbury, 2007

� Prerequisites Math1432(CalculusII)

� Cour se Homepage:

http://math.uh.edu/˜jiwenhe/math3338fall06.html

� Extra help: Mathlab,222GarrisonGym: 9 AM - 7 PM Mo-Th, 9
AM - 2 PM Fr
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Cour se Policies and Procedures
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Grading
� Therewill behomeworks,four mid-examsanda �nal exam.The�nal is comprehensiveand

compulsory. Thecoursegradeis approximatelybasedona total scoreof 800points(150points
for thehomeworks,100pointsfor eachmid-exam,250pointsfor the�nal).

� Therewill benomake-upsfor themissedexams,unlessthereis averyseriousreason.In sucha
situation,I expectto benoti�ed assoonasit is reasonablypossible.

� Studentswith a valid excusefor missingup to onemid-exammustprovidewritten
documentationto thateffect,e.g.,a medicalcerti�cate.

� If youmissmorethanonemid-examor the�nal, youwill eitherbedroppedby theinstructoror
getan"F" asthe�nal gradeof this course.

� Latehomeworks(up to oneclassperiod)will receive a 20%penalty.

� ThegradeA will not begivento apersonwith thelowerhomework assignmentscore.

� Youcandropwith a W until thelastdayto dropthecourse.Incompletesaregivenonly in
unusualcircumstances,andnever just to preventa badgrade.
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Mid-Exams
� Themid-examwill begivenon Sep13,Sep25,Oct20,Nov 13 in

class(40minutes).

� It will cover all materialup to whatwasdiscussedtwo classes
beforethemid-exam

� Pleasebring yourstudentI.D.

� It will bea closedbookexam.Thenecessarytableswill be
provided.However, you canbring onesheetof paper(regularsize,
two-sided)with notes.Youcanwrite whatever youwantin these
notes,but it shouldbeyourown work.

� Calculatorscanbeused.

� Review will begivenduringtheclassbeforetheexam.Bring any
questionsyou mighthave.
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Final Exam
� It will beon Wed,Dec13,11 am-2pm in 140SR,andwill be

comprehensive.

� Pleasebring yourstudentI.D.

� It will bea closedbookexam.Thenecessarytableswill be
provided.However, you canbring two sheetsof paper(regular
size,two-sided)with notes.Youcanwrite whatever you wantin
thesenotes,but it shouldbeyourown work.

� Calculatorscanbeused.

� Review of thematerialsdiscussedthis semesterwill begivenon
Dec.1.
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Homework
� Homework problemswill beassignedeachweek.

� HomeworksaredueWednesday, andwill bereturnedthefollowing Monday.

� Homework submittedup to oneclassperiod(notoneweek)beyondtheirduedatewill receivea
20%penalty.

� Homework submittedlaterthanoneclassperiodbeyondits duedatewill not beaccepted
withouta writtenexcuse.

� Homework scorescannot bechangedoneweekafterthey have beenreturned.

� In orderto learnthematerialanddowell onexamsyoushouldsolve theassignedproblems.
Try to work theproblemsby yourself,or togetherwith yourcolleagues.You areencouragedto
form studygroups.If youhave dif�culties, askquestionsin class(this helpseveryone).

� Youareencouragedto discusshomework with yourclassmates.However, youareexpectedto
individually write upyoursolutions.

� Pleasealsotake advantageof theof�ce hours.
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Chapter One
Overview and Descriptive Statistics
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1.1 Populations and samples
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De�nitions
� Population: a well-de�ned collectionof objects.

� Census: desiredinformationis availablefor all objectsin
population.

� Sample: asubsetof thepopulation.

� Variab le: is any characteristicwhosevaluemaychangefrom one
objectto anotherin thepopulation,denotedby lowercaselettersx,
y, z.
� Univ ariate data: observationsonasinglevariable.
� Biv ariate data: observationson eachof two variables.
� Multiv ariate data: observationsonmorethantwo variables
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Branc hes of Statistics
� Descriptive statistics: methodsto summarizeanddescribe

importantfeaturesof data.
� Graphical methods: theconstructionsof histogram,boxplots,and

scatterplots.
� Numerical methods: thecalculationsof mean,standard

deviations,andcorrelationscoef�cients.
� Computer software packages: MINITAB, SAS,andS-Plus.

� Inferential statistics: methodsfor generalizingfrom a sampleto a
population.
� Inferential procedures: pointestimation,hypothesistesting,and

estimationby con�denceintervals.
� Chapters 7-14: thesubjectof the2ndsemeterstatistics
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Example 1.1. Challeng er accident

� Data: observationsonx=
O-Ringtemperaturefor each
�ring

� Graphs (Descriptive

statistics): A MINITAB
stem-and-leafdisplayand
histogramof thedata:how
thedatais distributed

� Features: thelowest
temperatureis 31degrees,
muchlower thanthe
next-lowesttemperatur, and
this is theobservationfor the
Challengedisaster.

� Anal ysis: warmtemperatures
areneededfor successfulop-
erationof theO-rings.
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Example 1.2. Elementar y school students IQ
� Sample : 33 �rst-gradestudentsin anelementaryschool
� Data: theIQ scoresof the33students

8296 99102103103106107108108108108109110110111113
113113113115115118118119121122122127132136140146

� Method (Inferential statistics): estimateof thepopulationmeanIQ
for the�rst grader:between109.2and118.2- a con�dence
interval.

� analysis: this is anabove averageclass,thenationwideIQ average
is around100
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Probability vs. Inferential statistics
� Probability: a bridgebetweenthedescriptiveandinferentialtechniques

� Relations:

� Probabilityandinferentialstatisticsbothdealwith questionsinvolving populationsand
samples,but dosoin an“inversemanner”to oneanother.

� Beforewe canunderstandwhata particularsamplecantell usaboutthepopultion,we
should�rst understandtheuncertaintyassociatedwith takinga samplefrom agiven
population.This is why westudyprobabilitybeforestatistics.

� Example 1.3 - Seat belts: Contrastingfocusof probabilityandinferentialstatistics

� Probability: how many of thedriver in asampleof size100canweexpectto regularlyuse
their lapbelt?

� Inferential statistics: a sampleof 100driversrevealedthat65 regularlyusetheir lapbelt.
Doesthisprovidesubstantialevidencefor concludingthatmorethan50%of all driversin
this arearegularlyusetheir lapbelt?
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1.2 Pictorial and tabular methods
in descriptive statistics
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Stem-and-Leaf Displa ys
� Steps for constructing a Stem-and-Leaf displa y:

1. Selectoneor moreleadingdigits for thestemvalues.Thetrailing digitsbecomethe
leaves.

2. List possiblestemvaluesin a verticalcolumn.

3. Recordtheleaf for everyobservationbesidethecorrespondingstemvalue.

4. Indicatetheunitsfor stemsandleavessomeplacein thedisplay.

� Information: A stem-and-leafdisplayconveys informationaboutthefollowing aspectsof the
data:

� Identi�cation of a typicalor representativevalue

� Extentof spreadaboutthetypical value

� Presenceof any gapsin thedata

� Extentof symmetryin thedistributionof values

� Numberandlocationof peaks

� Presenceof any outlyingvalues>

� Idendi�cation of a typicalor representative value
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Example 1.4: Drinking on Campuses

� A typicalor representative valueis in thestem4 row, perhapsin themid-40%range.

� Theobservationsarenot highly concentratedaboutthis typical value.

� Thedisplayrisesto a singlepeakaswemovedownward,andthendeclines;thereareno gaps
in thedisplay.

� Theshapeof thedisplayis notperfectlysymmetric,but insteadappearsto stretchouta bit
morein thedirectionof low leavesthanin thedirectionof high leaves.

� Lastly, therearenoobservationsthatareunusuallyfar from thebulk of thedata(nooutliers),as
wouldbethecaseif oneof the26%valueshadinsteadbeen86%.

� Themostsurprisingfeatureof this datais that,atmostcollegesin thesample,at least
one-quarterof thestudentsarebingedrinkers.
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Example 1.5: Golf Cour ses

� Amongthesampleof 40courses,theshortestis 6433yardslong,andthelongestis 7280yards.

� Thelengthsappearto bedistributedin a roughlyuniformfashionover therangeof valuesin the
sample.

� A stemchoicehereof eitherasingledigit (6 or 7) or threedigits (643,..., 728)wouldyield an
uninformativedisplay, the�rst becauseof too few stemsandthelatterbecauseof too many.
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Dotplot

� A dotplotis anattractive summaryof numericaldatawhenthedatasetis reasonablysmallor
therearerelatively few distinctdatavalues.

� Eachobservationis representedby a dotabove thecorrespondinglocationona horizontal
measurementscale.

� Whena valueoccursmorethanonce,thereis a dot for eachoccurrence,andthesedotsare
stackedvertically.

� As with a stem-and-leafdisplay, adotplotgivesinformationaboutlocation,spread,extremes,
andgaps.
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HISTOGRAM
� De�nitions:

� Thefrequenc y of any particularvalueis thenumberof timesthatvalueoccursin thedata
set.

�

The relative frequenc y of a value =
number of times the value occurs

number of observations in the data set
:

� A frequency distribution is a tabulationof thefrequenciesand/orrelative frequencies.

� A Histogramfor countingdata:

1. Determinethefrequency andrelative frequency of eachx value.

2. Mark possiblex valuesona horizontalscale.

3. Above eachvalue,draw a rectanglewhoseheightis therelative frequency (or
alternatively, thefrequency) of thatvalue.
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Example 1.7: Baseball Games

proportion of games with at most two hits

= 0:0010+ 0:037 + 0:0108 = 0:0155

proportion of games with between 5 and 10 hits

= 0:0752+ � � � + 0:1015 = 0:6361
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Example 1.8: Energy Consumption

Constructinga histogramfor measure-
ment data entails subdividing the mea-
surementaxis into a suitablenumberof
classintervals or classes,suchthat each
observation is containedin exactly one
class.

� A histogram for data with equal class widths:

1. Determinethefrequency andrelative frequency for eachclass.

2. Mark theclassboundariesona horizontalmeasurementaxis.

3. Above eachclassinterval draw a rectanglewhoseheightis thecorrespondingrelative
frequency.
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Example 1.9: Bonding Strength

� A histogram for data with unequal class widths: After determiningfrequenciesandrelative
frequencies,calculatetheheightof eachrectangleusingtheformula

rectangle height =
relative frequency of the class

class width

� Theresultingrectangleheightsareusuallycalleddensities , andtheverticalscaleis thedensity

scale . This prescriptionwill alsowork whenclasswidthsareequal.
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Histograms Shapes

� Histogramscomein avarietyof shapes:

� A unimodal histogramis onethatrisesto a singlepeakandthendeclines.

� A bimodal histogramhastwo differentpeaks.

� A histogramwith morethantwo peaksis saidto bemultimodal

� A histogramis symmetric if theleft half is a mirror imageof theright half.

� A unimodalhistogramis positivel y skewed if theright or uppertail is stretchedout compared
with theleft or lower tail andnegativel y skewed if thestretchingis to theleft.

� Figure1.10showssmoothedhistograms,obtainedby superimposingasmoothcurveon the
rectangles,thatillustratethevariouspossibilities.
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