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Examination #1, Stat 8061, Fall, 2000

This is a closedbookexam. You mayuseonepageof notesanda calculator. Putyour answersin thebluebook
provided.Thereare10 parts,worth10 pointseach.

1. Figure1 givesascatterplotof ��� ageversus� � shelllengthfor asampleof 500abalone(whichareedible
marinesnails).
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Figure1: Figurefor Problem1.

(a) Give up to threereasonsfor examininga scatterplotlike Figure1. Then,summarizethe information
in Figure1 in up to threesentences.

(b) Explainhow a smootherlike lowessor theslicesmootherestimatesE � ��� � � . Drawing a graphmight
helpyouwith thisproblem.

(c) Abalonecanbe classifiedusinga groupingvariable ! aseither ! �#" for male, ! �%$ for female
or ! �'& if sexually immature(even older abalonemay be sexually immature). Supposeit were
hypothesizedthat,for ( �)&+*�",*-$ ,

E � ��� � * ! � (.� � /10�2435/7682 �
Var� ��� � * ! � (.� � 9�:

CouldFigure1 beconsistentwith this hypothesisor doesit contradictthehypothesis?Why? (HINT:
If you havetroublewith this one,assume! hasonly 2 levels,not 3, andthensolve theproblem.)
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2. For the abalonedata,using the variablesas definedin Problem1, the following regressionoutput was
obtainedfor aparticularfitted model(valueshavebeenroundedto makecalculationseasier):

Data set = Abalone, Name of Fit = L3
Normal Regression
Kernel mean function = Identity
Response = Age
Terms = ({F}G Length)
Coefficient Estimates
Label Estimate Std. Error t-value p-value
Constant 3.84 0.56 6.876 0.0000
{F}G[1] 1.24 0.37 3.345 0.0009
{F}G[2] 0.82 0.34 2.435 0.0152
Length 12.33 1.21 10.160 0.0000

R Squared:
Sigma hat:
Number of cases: 500
Degrees of freedom: 496

Summary Analysis of Variance Table
Source df SS MS F p-value
Regression 3 1675 558 71.15 0.0000
Residual 496 3892 7.85
Lack of fit 194 1329 6.85 0.81 0.9473
Pure Error 302 2563 8.49

(a) Theestimatedcoefficient for {F}G[1] is 1.24.Explainwhatthis numbermeans.

3. ;=< , the proportionof variability explained,is often usedasa summaryof a regressionproblem. Give a
formula for computing ;=< , andgive the mostgeneralconditionsyou canfor which ;=< is indeeda useful
summaryof a regressionproblem.
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4. A linearregressionwith two predictors>@? and >BA hasbeencomputedasfollows(resultshavebeenrounded
to simplify computations):

Data set = Prob4, Name of Model = L1
Normal Regression Model
Mean function = Identity
Response = Y
Predictors = (X1 X2)
Coefficient Estimates
Label Estimate Std. Error t-value
Constant 0.20 0.10 1.99
X1 -0.24 0.12 -1.93
X2 0.90 0.047 19.23

R Squared: 0.93
Sigma hat: 0.094
Number of cases: 53
Degrees of freedom 50

Summary Analysis of Variance Table
Source df SS MS F p-value
Regression 2 5.52 2.76 311.21 0.0000
Residual 50 0.44 0.0089

(a) Supposeyou wereto draw added-variableplots for both > ? and > A . Which is morelikely to show a
stronglinear trend?Why? Are therecircumstancesthatwould suggestthat the otheradded-variable
plot would show astrongerlineartrend?Whatarethesecircumstances?

(b) Define C1?ED)>@?GF5>BA and CHAID)>@? . Supposewe thencomputeols regressionusingthemeanfunction

E JLKNM C ?HO C AQP DSRUTVFWR ? C ? FWR A C A
assumingconstantvarianceX A . Give valuesfor the following statistics,basedon the outputfor this
problem.If you don’t have enough information to give the value, tell what else you need.

i. YRUT
ii. YR+?
iii. YRZA
iv. seJ�YRZA[M C1? O CQA P .
v. Testof R ? DSR A D]\ againsta generalalternative.

5. Figure2 is a scatterplotmatrix for theresponse(Age) andtwo predictorsHeight of theshellandtheShell
weight.Supposewe fit thelinearregressionof Age on Height andShell.

(a) Explainwhy theinverseresponse-plotof thefittedvaluesfrom this regressionversusAge is not likely
to helpselecta transformationof Age.

(b) Figure3 is theoutputfrom the“Chooseresponsetransform”item for theregressionsuggestedin this
problem.Explainwhatthisplot shows.

6. Theplot shown in Figure4 is labeledasaresidualplot, where> is oneof thetermsin thefitted linearmodel.
Is this possible?Why or why not?

3



^G_,`

a

b1c

de`Hf _.gQh

i+j iUkQl

i+j b1m

n go`opqp

i.j i,i1l

i+j r1r,l

Figure2: Scatterplotmatrix for abalonedataandProblem5.
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Figure3: Graphicaloutputfrom “Chooseresponsetransform”item in theregressionmenufor Problem5b.
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Figure4: Graphfor Problem6.
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