
36-201 Spring 1999
Solutions to Homework 4

1. Moore, 5.55 (p.346).

(a)-(b) In this dataset,Wine Consumptionis theexplanatoryvariablefor thenumberof heartdisease
deaths.Then,thescatterplot of thedatais
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Wedrew aregressionline by eye in thescatterplot.

(c) Readingfrom theplot, a consumptionof 4 litersof alcoholfrom wine eachyearwould yield to
approximately175heartdiseasedeathsper100,000peoplein thatcountry.

(d) We checkthat the correlationbetweenthesetwo variablesis ���	� 
���
���� . The correlation
is negative becauseas the consumptionof alcohol from wine increases,the numberof heart
diseasedeathsdecreases,sothereis aninverserelationship.About ��� 
���
�������������
�
�� � � �!�
of the variation in heartdiseaseratesis explainedby the straight-linerelationshipwith wine
consumption.

Moore, 5.57 (p.347). We aretold thattheleast-squaresequationis "#�%$�& 
���' &(�)$�$ ��* & *�+ ,
where

+
representsalcoholfrom wine and " representsnumberof heartdiseasedeaths.Sowe will

predictthata countrywith 4 yearlyliters of alcoholconsumptionwill have a heartdiseasedeathrate
of $�& 
���' &,�)$�$ ��* & *-�.� � � & * deaths

per100,000people.

The strongnegative correlationthat we found tells us that thosecountrieswherethereis a higher
consumptionof alcoholper persontendto have lower deathsratesdueto heartdisease.However
theremaybeotherexplanatoryvariablesto betakeninto account(aslife styleor others)to conclude
causality.
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2. Moore, 5.25 (p.316). Theplot of Mileagevs. Speedis
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Thecorrelationcoefficient is

�5�
�
6 � �87!9�:

� +<; �>=+8�?A@ �B" ; �%=" �?AC
.

Speed Mileage =+ =" � +<; �D=+8� �B" ; �E=" � � +<; �>=+A� �B" ; �%=" �
20 24 40 26.8 -20 -2.80 56
30 28 40 26.8 -10 1.20 -12
40 30 40 26.8 0 3.20 0
50 28 40 26.8 10 1.20 12
60 24 40 26.8 20 - 2.80 -56

sum 0.0

Sothecorrelationcoefficient is

�5�
�
6 � �



? @ ? C � 
��

Althoughthereis a strongassociationbetweenMileage andSpeed, their correlationis zerobecause
their associationis not linear(seemsto bequadratic).

Moore, 5.63 (p.350).

Weknow thatclassattendanceexplains
� & � of thevariationof grades.Thatis, � � �F��
�
�� � � & � . We

alsoknow that thecorrelationis positive becausestudentswho attendhigherpercentof their classes
earnhighergrades.Sothecorrelationbetweenclassattendanceandgradesis �,�EGIH � &�J ��
�
 � 
��K� .

3. Moore, 5.27 (p.317-318).

(a) Theplot showsastrongpositive correlation,soit maydescribeacorrelationof �5� 
���* .
(b) Thedatalookslike scatteredat random,sowe think thatit describes�5� 
 .
(c) Thedatashowsamild positive correlation,soit mayrepresentacorrelationof �5� 
�� � .
(d) Thisdatashows averymild negative correlation,sowemaythink of �L� � 
���� .
(e) Theplot showsastrongnegative correlation,soit maydescribeacorrelationof �L�M� 
���* .
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Moore, 5.34 (p.320).

(a) Sex is aqualitative variablesowecannotmeasurelinearcorrelation.Wemaysayinstead“There
is astrongassociation betweenSex andIncome of Americanworkers”.

(b) Thereportedcorrelationis �5� �N� $ �5OD� , but correlationscannotbegreaterthan1.

(c) We may needmore informationaboutothervariablesaffecting the yield. Wereall the fields
exposedto thesameconditions(water, temperature,etc)?Wecanconcludeassociationbetween
theAmount of Fertilizer andYield, but notcausality.

4. Moore, 5.11 (p.297).

(a) To understandthisdataweneedto know thedefinitionof “PovertyLevel”.

(b) Thetotal numberof peoplebelow poverty level in 1993was

*QP � ' $RG 'QPS� $ ' G 
�'N
 G �QP $�� � G �NP $�& � G ��� &RG ��
TP $�& � G �QP � 
�' G 
�
�� GL$ PU*���* G5� 
 $RG ����� � ��*QP $�& �
thousandsof people.

(c) The total numberof peoplebelow thepoverty level thatwere65 or olderwas $ PU*���* G>� 
 $LG���V� � �QP � '�' thousandsof people.Sothepercentis
�QP � '�'��*QP $�& �

�W��
�
�� � *Q��' & �#�

(d) Thetotalnumberof blackpeoplebelow thepoverty level was
'QPS� $ ' G �NP $�& � G �QP � 
�' G)� 
 $5���
�PU
 �N& thousandsof people.Sothepercentis

��
�PU
 �N&��*QP $�& �
�W��
�
�� �D$�� � � �#�

(e) Therewere
*QP � ' $XG �QP $�� � G ��
�P $�& � GY$ PU*���* �>$�& P $�$�& thousandsof whitesbelow thepoverty

level. Amongthem,therewere2,939thousandsof people65yearsor older, sothepercentis

$ PU*���*
$�& P $�$�&

�W��
�
�� � ���N� $ �#�

(f) Therewere
*QP � ' $,G 'QPS� $ ' G 
�'N
 � �S'QP �N$�� thousandsof childrenunder18 below thepoverty

level. Amongthem,therewere
'QPS� $ ' thousandsof blackchildren.Sothepercentis
'QPS� $ '�S'QP �N$��

�W��
�
�� � � $ � & �#�

(g) Wecannotreadwhatpercentof all thepeople65andolderwerebelow thepoverty level because
wearenotgiventhetotalpopulationof people65andolder.
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Moore, 5.12 (p.297-298).

(a) The bookdoesnot statethis questionclearly. We caneithercomputerow percentagesthat is,
Racepercentswithin AgeGroup,or columnpercentagesthatis, AgeGrouppercentageswithin
Race. In the first case,we computethe percentageof Whitesin eacheachAge Groupasthe
ratio betweennumberof White peoplein thatAge Groupandthetotal numberof peoplein the
AgeGroup.Similarly for thepercentagesof Blackpeople.

White Black Total
AgeGroup # % # % # %
Under18 9,752 62% 5,125 33% 15,727 100%
18 to 24years 3,274 67% 1,264 26% 4,854 100%
25 to 64years 10,261 69% 3,785 25% 14,927 100%
65yearsandover 2,939 78% 702 19% 3,755 100%

In thesecondcase,we computethepercentagesof eachAge Groupwithin Whitesastheratio
betweenthenumberof Whitepeoplein thatAgeGroupandthetotalnumberof Whitepeoplein
thesample.Similarly for Blackpeople.Weget

White Black
AgeGroup # % # %
Under18 9,752 37% 5,125 47%
18to 24years 3,274 13% 1,264 12%
25to 64years 10,261 39% 3,785 35%
65yearsandover 2,939 11% 702 6%
Total 26,226 100% 10,876 100%

(b) Thebargraphsof thepercentageof WhiteandBlackpeopleby AgeGroupis asfollows
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Thebargraphsof AgeGrouppercentages,by Raceis asfollows
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(c) From the last chart,we canseethat nearlyhalf of under-poverty-level Blacksare in the Age
Group“Under 18” - about10 percentagepointsgreaterthanthenumberfor Whites. Theper-
centagesfor Blacksin AgeGroups“25 - 64” and“65 andOlder” areeachabout5 pointslower
thanWhites’numbers.

5. Table 5-3 p.297 in Moore.

(a) Thetableof expectedcell frequenciesis: (row*col/total)

AgeGroup White Black Other
Under18 10,505 4,356 866
18 to 24 3,242 1,345 267
25 to 64 9,971 4,135 822
65andover 2,508 1,040 207

(b) Thetableof standardizedresidualsis: ((O - E)/sqrt(E))

AgeGroup White Black Other
Under18 -7.35 11.64 -0.53
18 to 24 0.56 -2.20 2.99
25 to 64 2.91 -5.44 2.07
65andover 8.60 -10.48 -6.45

(c) If we look at the columnlabeled“White” we seean increasingpatternin the residuals.That
meansthat thereare lessWhite peoplethat expectedin the lower agecategorieswhile more
White peoplethanexpectedin the upperagecategories. The oppositeoccursin the column
labeled“Black”. The conclusionis that the percentageof White increasesasAge increases,
while thepercentageof Black decreasesasAge increases,which is consistentwith ourfindings
in Problem 5.12 (c).
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