36-201 Spring 1999
Solutionsto Homework 4

1. Moore, 5.55 (p. 346).

(a)-(b) In this dataset,Wine Consumptioris the explanatoryvariablefor the numberof heartdisease
deathsThen,the scattemplot of thedatais
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We drew aregressiorline by eye in the scatterplot.

(c) Readingfrom the plot, aconsumptiorof 4 liters of alcoholfrom wine eachyearwould yield to
approximatelyl 75heartdiseasaleathger100,000peoplein thatcountry

(d) We checkthat the correlationbetweenthesetwo variablesis » = —0.843. The correlation
is negative becauseasthe consumptiorof alcoholfrom wine increasesthe numberof heart
diseasaleathslecreasesothereis aninverserelationship.About (—0.843)% x 100% = 71%
of the variationin heartdiseaseatesis explainedby the straight-linerelationshipwith wine
consumption.

Moore, 5.57 (p.347). Wearetold thattheleast-squaresquationis y = 260.56 — 22.969 z,
wherex representslcoholfrom wine andy representsiumberof heartdiseaseleaths.So we will

predictthata countrywith 4 yearlyliters of alcoholconsumptiorwill have a heartdiseasaleathrate
of

260.56 — 22.969 x 4 = 169 deaths
per100,000people.

The strongnegative correlationthat we found tells us that thosecountrieswherethereis a higher
consumptiornof alcohol per persontendto have lower deathsratesdueto heartdisease.However
theremay be otherexplanatoryvariablesto betakeninto account(aslife styleor others)to conclude
causality



2. Moore, 5.25 (p.316). Theplotof Mileagevs. Speeds

Mileage (miles per gallon)
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Speed (miles per hour)

Thecorrelationcoeficientis

1 (i — %) (yi —9)
a1t s, S,
Speed| Mileage| z | § | (zi—%) | (vi—9) | (i — %) (yi — 9)

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

Sothecorrelationcoeficientis ) 0

"TRo15,. 8,
Althoughthereis a strongassociatiorbetweenMileage and Speed, their correlationis zerobecause
theirassociations notlinear(seemgo be quadratic).
Moore, 5.63 (p.350).

Weknow thatclassattendancexplains16% of thevariationof grades Thatis, 2 x 100% = 16%. We
alsoknow thatthe correlationis positive becausetudentsvho attendhigherpercentof their classes
earnhighergrades Sothe correlationbetweerclassattendancandgradess r = +,/16/100 = 0.4.

=0.

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

(a) Theplot shavs a strongpositive correlation,soit maydescribea correlationof » = 0.9.
(b) Thedatalookslike scatterecitrandom sowe think thatit describes = 0.

(c) Thedatashavs amild positive correlationsoit mayrepresenacorrelationof r = 0.7.
(d) Thisdatashavs avery mild negative correlationsowe maythink of » = —0.3.

(e) Theplot shavs a strongnegative correlationsoit maydescribea correlationof » = —0.9.



Moore, 5.34 (p.320).

(a) Sexisaqualitative variablesowe cannotmeasurdinearcorrelation.We maysayinstead There
is a strongassociation betweerSex andlncome of Americanworkers”.

(b) Thereportedcorrelationis » = 1.21 > 1, but correlationsannotbe greaterthanl.

(c) We may needmore information aboutothervariablesaffecting the yield. Wereall the fields
exposedo thesameconditions(water temperaturegtc)?We canconcludeassociatiometween
the Amount of Fertilizer andYield, but not causality

4. Moore, 5.11 (p.297).

(a) Tounderstandhis datawe needto know thedefinitionof “Poverty Level”.
(b) Thetotal numberof peoplebelav poverty level in 1993was

9,752+5, 125+850+3, 27441, 264+316+10, 26143, 785+881+2, 939-+702+114 = 39, 263

thousand®sf people.

(c) Thetotal numberof peoplebelown the poverty level thatwere 65 or olderwas2,939 + 702 +
114 = 3,755 thousand®f people.Sothe percents

3,755

1 =9. .
39,263 x 100% = 9.56%

(d) Thetotalnumberof blackpeoplebelown the poverty level wasb, 125 + 1,264 + 3,785 + 702 =
10, 876 thousand®f people.Sothe percenis

10, 876

39,263 x 100% = 27.7%.

(e) Therewere9, 752 + 3,274 4+ 10,261 + 2,939 = 26, 226 thousandef whitesbelow the poverty
level. Amongthem,therewere2,939thousandsf people65 yearsor older, sothe percents

2,939
26, 226

x 100% = 11.2%.

(f) Therewere9, 752 + 5,125 + 850 = 15, 727 thousand®f childrenunder18 belov the poverty
level. Amongthem,therewere5, 125 thousandsf blackchildren.Sothe percents

5,125

1 = 32.6%.
15’727>< 00% = 32.6%

(g) Wecannotreadwhatpercenf all the people65 andolderwerebelon thepoverty level because
we arenot giventhetotal populationof people65 andolder



Moore, 5.12 (p.297-298).

(a) The book doesnot statethis questionclearly We caneithercomputerow percentagethatis,
Racepercentavithin Age Group,or columnpercentagethatis, Age Grouppercentagewithin
Race. In thefirst case ,we computethe percentagef Whitesin eacheachAge Groupasthe
ratio betweemumberof White peoplein that Age Groupandthetotal numberof peoplein the
Age Group.Similarly for the percentagesf Black people.

White Black Total
Age Group # % # % # %
Under18 9,752 62%| 5,125 33% | 15,727 100%

18to 24 years 3,274 67% | 1,264 26% | 4,854 100%
25t0 64 years 10,261 69% | 3,785 25% | 14,927 100%
65yearsandover | 2,939 78% | 702 19% /| 3,755 100%

In the secondcase we computethe percentagesf eachAge Groupwithin Whitesastheratio
betweerthenumberof White peoplein thatAge Groupandthetotal numberof White peoplein
thesample Similarly for Black people.We get

White Black
Age Group # % # %
Under18 9,752 37% | 5,125 47%

18to 24 years 3,274 13%| 1,264 12%
25to 64 years 10,261 39% | 3,785 35%
65yearsandover | 2,939 11% 702 6%
Total 26,226 100% | 10,876 100%

(b) Thebargraphsof the percentagef White andBlack peopleby Age Groupis asfollows
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Thebargraphsof Age Grouppercentagedyy Raceis asfollows
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(c) Fromthe last chart,we canseethat nearly half of underpoverty-level Blacksarein the Age
Group“Under 18" - about10 percentaggointsgreaterthanthe numberfor Whites. The per
centagesor Blacksin Age Groups25 - 64" and“65 andOlder” areeachabout5 pointslower
thanWhites’ numbers.

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

(a) Thetableof expectedcell frequenciess: (row*col /tot al )

AgeGroup | White Black Other
Underl8 10,505 4,356 866
18to 24 3,242 1,345 267
25t0 64 9,971 4,135 822
65andover | 2,508 1,040 207

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

Age Group | White Black Other
Under18 -7.35 11.64 -0.53
18to 24 056 -2.20 2.99
25t0 64 291 -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 age categorieswhile more
White peoplethan expectedin the upperage categories. The oppositeoccursin the column
labeled“Black”. The conclusionis that the percentagef White increasesas Age increases,
while the percentagef Black decreaseasAge increaseswhichis consistentith ourfindings
inProblem5.12 (c).



