
36-201: Statistical Reasoning

1. [16 points]Matching.

a. Whichdistribution(s)areskewedleft? ������������������������������������������������������������������������������������������������� A B C D E F

b. Whichdistribution(s)areclearlybimodal? ������������������������������������������������������������������������������������������� A B C D E F

c. To whichdatamightyouapplylogarithmsto improvenormalityof thedistribution?������������� A B C D E F

d. For whichunimodaldistribution(s)doesthemean� median� mode,approximately?��������������� A B C D E F

2. [16 points]Fill in the blank.

a. Theeye-colorof eachpersonin thisclass������������������������������������������������������������������������������������������� Qualitative

b. Thenumberof hoursyouspendperdaylisteningto WRCT ����������������������������������������������������������� Quantitative

c. Theweightof thelettersin a mailman’sbagat thestartof his/herroute ������������������������������������� Quantitative

d. Yourzip code��������������������������������������������������������������������������������������������������������������������������������������������� Qualitative

3. [22 points]

a. [8 points]Thesorteddataandfencesare:

Method 1:
52 55 56 61 63 66 67 68 68 71 72 74
Lower fence = 57.25 - 1.5*(70.25-57.25) = 37.75
Upper fence = 70.25 + 1.5*(70.25-57.25) = 89.75

Method 4:
48 50 52 54 55 55 55 58 58 62 62
Lower fence = 52 - 1.5*(58-52) = 43
Upper fence = 58 + 1.5*(58-52) = 67

(A goodway to sort the datais to make stemandleaf plots.)No datapointsareidentifiedasoutliersby the
1.5� IQR rule.
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36-201: Statistical Reasoning Midterm Exam 1

b. [9 points]Pleasecircle thesinglebestanswerto eachquestion,basedonyourboxplots:

(i) Thedistributionof carspeedsunderMethod1 is
unimodal. bimodal. can’t tell.

(ii) Thereareoutliersin thedistributionof speedsfor
Method 1. Method 4. neither.

(iii) Thedistributionsof carspeedsfor thesetwo methodsdiffer mostlyin
central location. spread. both. neither.

c. [5 points]Themedianspeedis muchlower for method4 thanfor method1—in fact,almostall themethod1
speedsareabovethemethod4 median.

The spreadis alsomuchlessfor method4 thanfor method1: for method4 the IQR=6, lessthanhalf of the
method1 IQR, which is 13 (similarly for therangeof thedata).

Both datasetsareapproximatelysymmetricwith no outliers,thoughsomeskewing to theright canbeseenin
thebox for method1.

Overall,method4 appearsto bemoresuccessfulat reducingmotoristsspeeds.

4. [25 points]

a. [5 points]Themiddle50%of thePctVotingAgedataliesbetweenthequartiles,50.60%and60.60%.

b. [5 points]

� Relations between the variables: thereis a mildly increasingrelationshipbetweenthevariables.It could
belinear, but thedatais sospreadout it is a little hardto say.

� Clustering: Thereis noobviousclustering.
� Outliers: Theremightbeoutliersin thelower-left (WashDC) or upperright (Minnesota).WashingtonDC

is a little differentfrom thestatesso it’s not really surprisingto seeit asan outlier. I’m not surewhat’s
goingonwith Minnesota.

� Unequal Variability: Thereis notmuchevidenceof this in thegraph.

c. [5 points]Wisconsin’sPctVotingAge= 66.0.Sotheestimateof PctRegisteredwouldbe

PctRegistered = 61.6 + 0.228*66.0 = 76.6, approximately

d. [5 points] 	 ��
 ���� , so 	�� ��
 � 
 ����� , soabout7.3%of thevariability in PctRegisteredis explainedby a linear
functionof PctVotingAge.

e. [5 points]The 	�� is quitelow, soastraightline fit doesn’t capturemuchof thevariability in PctRegistered.

On theotherhand,thereisn’t muchevidenceof a nonlinearfit in thisdata(studentswho try mediantraceplots
will seea little bit of curvingbut notmuch).

Themainculprit seemstobethehugevariability in PctRegisteredacrossthestates,whichdilutestherelationship
betweenthetwo variables.
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5. [21 points]Table1 below showstheeducationallevel of USadultsof variousages,in 1994.

25–34 35–64 65andup Total
Did Not CompleteHS 5705 14152 11561 31418

High School 14472 31539 10504 56515
College,1–3Yrs 11913 19107 4853 35873

College,4 Yrs or More 9816 22887 3843 36546
Total 41906 87685 30761 160352

Table1: Number(in 1000’s)of USadultscompletingvariouseducationallevels,cross-classifiedby yearsof age.

a. [4 points]Which is theexplanatoryvariableandwhich is theresponse?(markonebox only)
�

Educationallevel is explanatoryandAge is response.
�X Ageis explanatoryandEducationallevel is response.

b. [6 points]Tables2 and3 containtherow percentsandcolumnpercentsfor thisdata,but somecellsaremissing.
Fill in themissingcells.

25–34 35–64 65andup Total

Did Not CompleteHS 18.16 45.04 36.80 100.00

High School 25.61 55.81 18.59 100.00

College,1–3Yrs 33.21 53.26 13.53 100.00

College,4 Yrs or More 26.86 62.63 10.52 100.00

Total 26.13 54.68 19.18 100.00

Table2: Row Percents.

25–34 35–64 65andup Total

Did Not CompleteHS 13.61 16.14 37.58 19.59

High School 34.53 35.97 34.15 35.24

College,1–3Yrs 28.43 21.79 15.78 22.37

College,4 Yrs or More 23.42 26.10 12.49 22.79

Total 100.00 100.00 100.00 100.00

Table3: ColumnPercents.
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c. [6 points]In Tables4 and5, oneexpectedcountis missingandonestandardizedresidualis missing.Fill in the
missingexpectedcountandstandardizedresidual.Show yourcalculationshere.

25–34 35–64 65andup

Did Not CompleteHS 8210.70 17180.25 6027.05

High School 14769.49 30904.00 10841.51

College,1–3Yrs 9374.96 19616.37 6881.67

College,4 Yrs or More 9550.84 19984.38 7010.77

Table4: ExpectedCounts.

25–34 35–64 65andup

Did Not CompleteHS � ����� ��� � ������� 
 � ��� ��!

High School � ��� " � ��� ��� � �#� ��"

College,1–3Yrs ���#� ��� � �#� ��" � ��"$� " �

College,4 Yrs or More ���%� � � 
 ���� � ����� !��

Table5: StandardizedResiduals.

d. [5 points]Every numberin the tableof standardizedresidualsis hugecomparedto our rulesof thumb( & ���� ,
& � ), andsomeareenormous( � ��� or � ��� , ' ��� , etc.).Sothereis very strongevidenceagainstageandeduca-
tional level beingindependent.

Anotherinterestingthing to noticeis thatfor the“Did not completeHS” row, thestandardizedresidualsgo � ,
� , ' , andfor the“4 or moreyearsof college” row they go ' , ' , � . This saysthat too many olderpeopledid
not finish high school,relative to independence,andtoo many youngerandmiddle-agedpeopledid complete
four or moreyearsof college.You canseethis in the tableof columnpercentsaswell (which makessenseto
look at,sinceAge is explanatory).

Theoverall pattern,thattheolderyou arethelessschoolyou arelikely to have finished,makessense,because
highereducationwaslessavailableto peoplewhoareoldertoday, whenthey wereyoungerandcouldhavetaken
advantageof it.

4 February17,1999


