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Course Information

Classes: 11:00-12:00MWF in 140SR

Instructor: Dr. JiwenHe
Of ce: 684PGH
Phone:(713)743-3481
E-mall: 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 Math 1432(Calculusll)
Course Homepage:
http://math.uh.edu/ jiwenhe/math3338fall06.html

Extra help: Mathlab,222 GarrisonGym: 9 AM - 7 PM Mo-Th, 9
AM -2 PM Fr
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Course Policies and Procedures
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Grading

Therewill behomavorks,four mid-examsanda nal exam.The nal is comprehense and
compulsory The coursegradeis approximatelybasedon atotal scoreof 800 points(150points
for thehomevorks, 100 pointsfor eachmid-exam, 250 pointsfor the nal).

Therewill beno make-upsfor the missedexams,unlesshereis avery seriousreasonin sucha
situation,l expectto benoti ed assoonasit is reasonablypossible.

Studentswith avalid excusefor missingup to onemid-exammustprovide written
documentationo thateffect, e.g.,amedicalcerti cate.

If you missmorethanonemid-examor the nal, youwill eitherbedroppedoy theinstructoror
getan"F" asthe nal gradeof this course.

Late homevorks (up to oneclassperiod)will receve a20% penalty
ThegradeA will notbegivento apersonwith thelower homevork assignmenscore.

You candropwith aW until thelastdayto dropthe course.Incompletesaregivenonly in
unusuakircumstancesandnever justto preventa badgrade.

w Jiwen He, University of Houston, jiwenhe@math.uh.edu

Math 3338: Probability (Fall 2006), August 21-25, 2006 Probability — p.4/24



Mid-Exams

Themid-examwill begivenon Sepl3, Sep25,0ct20,Nov 13in
class(40 minutes).

It will coverall materialup to whatwasdiscussedwo classes
beforethe mid-exam

Pleasédoring your student.D.

It will beaclosedbookexam. Thenecessaryableswill be
provided. However, you canbring onesheetof paper(regularsize,
two-sided)with notes.You canwrite whatever you wantin these
notes but it shouldbeyour own work.

Calculatorscanbeused.

Review will begivenduringtheclassbeforethe exam. Bring ary
guestions/ou might have.

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Final Exam
It will beonWed,Dec13,11am-2pmin 140SR,anavill be
comprehense.
Pleaséoring your student.D.

It will beaclosedbookexam. Thenecessaryableswill be
provided. However, you canbring two sheetf paper(regular
size,two-sided)with notes.You canwrite whatever you wantin
thesenotes,but it shouldbeyour own work.

Calculatorscanbeused.

Review of the materialsdiscussedhis semestewill begivenon
Dec. 1.

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Homework

Homawork problemswill beassignedachweek.
HomavorksaredueWednesdayandwill bereturnedhefollowing Monday

Homawvork submittedup to oneclassperiod(not oneweek)beyondtheir duedatewill receve a
20% penalty

Homework submittedaterthanoneclassperiodbeyondits duedatewill notbeaccepted
without a written excuse.

Homawvork scorescannot be changedneweekafterthey have beenreturned.

In orderto learnthe materialanddo well on examsyou shouldsolve theassignegroblems.
Try to work the problemsby yourself,or togethemwith your colleaguesYou areencouragedo
form studygroups.If you have dif culties, askquestionsn class(this helpseveryone).

You areencouragedb discusshomevork with your classmated-owever, you areexpectedo
individually write up your solutions.

Pleaseaalsotake advantageof the of ce hours.

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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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: awell-de ned collectionof objects.

Census: desirednformationis availablefor all objectsin
population.

Sample: asubsebf thepopulation.

Variable: IS any characteristiavhosevaluemaychangegrom one
objectto anothenn the population,denotedoy lowercasdettersx,

Y, Z.
Univariate data: obsenationsonasinglevariable.

Bivariate data: obsenationson eachof two variables.
Multiv ariate data: obsenationson morethantwo variables

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Branc hes of Statistics

Descriptive statistics: methoddo summarizeanddescribe
Importantfeaturesf data.

Graphical methods: the construction®f histogrampoxplots,and
scattemlots.

Numerical methods: the calculation®f mean standard
deviations,andcorrelationsoefcients.

Computer software packages: MINITAB, SAS,andS-Plus.
Inferential statistics: methoddor generalizingrom asampleto a
population.

Inferential procedures: point estimation hypothesigesting,and
estimationby con denceintenals.

Chapters 7-14: the subjectof the 2nd semetesstatistics

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Example 1.1. Challeng er accident
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Figure 1.1 A MINITAB stem-and-leaf display and histogram of the O-ring temperature
data
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Example 1.2. Elementar y school students 1Q

Sample: 33 rst-grade studentsn anelementaryschool
Data: thelQ scoresf the33 students

829699102103103106107108108108108109110110111113
113113113115115118118119121122122127132136140146

Method (Inferential statistics): estimateof the populationmeanliQ
for the rst grader:betweenl09.2and118.2- acon dence
Interval.

analysis: thisis anabove averageclassthenationwidelQ average
IS around100

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Probability vs. Inferential statistics

Probability: abridgebetweerthedescriptve andinferentialtechniques

Probability
> S
-
' Inferential "
statistics

Figure 1.2 The relationship between probability and inferential statistics

Relations:
Probabilityandinferentialstatisticsbothdealwith questionsnvolving populationsand
samplesbut do soin an“inversemanner”to oneanother
Beforewe canunderstanavhata particularsamplecantell usaboutthe popultion,we
should rst understandhe uncertaintyassociateavith takinga samplefrom a given
population.This is why we studyprobability beforestatistics.

Example 1.3 - Seat belts: Contrastingocusof probabilityandinferentialstatistics
Probability: how mary of thedriverin asampleof size100canwe expectto regularly use
theirlap belt?

Inferential statistics: a sSampleof 100driversrevealedthat65 regularly usetheir lap belt.
Doesthis provide substantiabvidencefor concludingthatmorethan50%of all driversin

this arearegularly usetheir lap belt?

Jiwen He, University of Houston, jiwenhe@math.uh.edu
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1.2 Pictorial and tabular methods
In descriptive statistics

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Stem-and-Leaf Displays

Steps for constructing a Stem-and-Leaf display:

1. Selectoneor moreleadingdigits for the stemvalues.Thetrailing digits becomethe
leaves.

2. List possiblestemvaluesin averticalcolumn.
3. Recordtheleaffor every obsenationbesidethe correspondingtemvalue.
4. Indicatetheunitsfor stemsandleavessomeplacén thedisplay
Information: A stem-and-leaflisplayconveys informationaboutthefollowing aspect®f the
data:
Identi cation of atypical or representatie value
Extentof spreadaboutthetypical value
Presencef ary gapsin thedata
Extentof symmetryin thedistribution of values
Numberandlocationof peaks
Presencef ary outlying values>
Idendi cation of atypical or representate value

w Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Example 1.4: Drinking on Campuses

[, SR U I SO I )

6

4

1345678889

1223456666777889999 Stem: tens digit
0112233344555666677777888899999 Leaf: ones digit

01111244455666778

Figure 1.3 Stem-and-leaf display for percentage binge drinkers at each of 140 colleges

A typical or representatee valueis in the stem4 row, perhapsn themid-40%range.

Theobsenationsarenot highly concentrate@boutthis typical value.

Thedisplayrisesto a singlepeakaswe move dovnward,andthendeclinesthereareno gaps

in thedisplay

Theshapeof thedisplayis not perfectlysymmetric but insteadappearso stretchout a bit
morein thedirectionof low leavesthanin thedirectionof highleaves.

Lastly, thereareno obsenationsthatareunusuallyfar from the bulk of thedata(no outliers),as
would bethecasef oneof the 26%valueshadinsteadoeen86%.

Themostsurprisingfeatureof this datais that,at mostcollegesin the sample atleast
one-quarteof the studentsarebingedrinkers.
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Example 1.5: Golf Courses

Amongthe sampleof 40 coursesthe shortests 6433yardslong, andthelongestis 7280yards.

Thelengthsappeato bedistributedin aroughlyuniformfashionover therangeof valuesin the
sample.

A stemchoicehereof eitherasingledigit (6 or 7) or threedigits (643, ..., 728)would yield an
uninformatve display the rst becaus®f too few stemsandthelatterbecaus®f too mary.
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Dotplot

A dotplotis anattractve summaryof numericaldatawhenthe datasetis reasonablysmallor
therearerelatvely few distinctdatavalues.

Eachobsenationis representetdy a dot above the correspondindpcationon a horizontal
measuremerdcale.

Whenavalueoccursmorethanonce thereis adotfor eachoccurrenceandthesedotsare
stacledvertically.

As with a stem-and-leaflisplay a dotplotgivesinformationaboutlocation,spreadgxtremes,
andgaps.
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HISTOGRAM

De nitions:
Thefrequenc y of ary particularvalueis the numberof timesthatvalueoccursin thedata
set.

number of times the value occurs

The relative frequenc y of a value = - - :
number of observations in the data set

A frequeng distributionis atalulationof the frequenciesand/orrelative frequencies.

A Histogramfor countingdata:
1. Determinethefrequeny andrelative frequeng of eachx value,
Mark possiblex valueson a horizontalscale.

3. Above eachvalue,dran arectanglevhoseheightis therelatve frequeng (or
alternatvely, thefrequeng) of thatvalue.

Jiwen He, University of Houston, jiwenhe@math.uh.edu
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Example 1.7: Baseball Games

Jiwen He, University of Houston, jiwenhe@math.uh.edu
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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

Probability — p.21/24



Example 1.8: Energy Consumption

Constructinga histogramfor measure-
ment data entails subdviding the mea-
surementaxis into a suitablenumberof

classintervals or classessuchthat each
obsenation is containedin exactly one
class.

A histogram for data with equal class widths:
1. Determinethefrequeng andrelative frequeny for eachclass.
2. Mark theclassboundarie®n a horizontalmeasuremerdxis.
3. Above eachclassinterval drav arectanglavhoseheightis the correspondingelatve
frequeng.
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Example 1.9: Bonding Strength

A histogram for data with unequal class widths: After determiningfrequenciesandrelative
frequenciesgalculatethe heightof eachrectangleusingthe formula

_ relative frequency of the class
rectangle height =

class width

Theresultingrectangleheightsareusuallycalleddensities , andthe vertical scaleis the density
scale. This prescriptionwill alsowork whenclasswidthsareequal.
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Histograms Shapes

Histogramscomein avariety of shapes:
A unimodal histogramis onethatrisesto a singlepeakandthendeclines.
A bimodal histogramhastwo differentpeaks.
A histogramwith morethantwo peakss saidto be multimodal

A histogramis symmetric if theleft half is amirror imageof theright half.

A unimodalhistogramis positivel y skewed if theright or uppertail is stretchedut compared
with theleft or lower tail andnegativel y skewed if the stretchings to theleft.

Figurel.10shavs smoothedistogramspbtainedoy superimposing smoothcurve onthe
rectanglesthatillustratethe variouspossibilities.
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