
36-201 Spring 1999
Solutions to Homework 3

1. Moore, 4.71 (p.274). The 68-95-99.7rule saysthat 68% of the distribution is between�����������
	���������������
, 95%of thedistribution is between

����������������	����������������
and99.7%of

thedistribution is between
����������� ���!	"��������������

. Thiscanbeseenin thefigurebelow.
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(a) In thenormalcase,theMean110is alsotheMedian.Soa50%of thepeoplehave scoresabove
110.

(b) 5%of thedataarebelow 60or above 160.Thenormaldistribution is symmetric,thenweknow
that2.5%of thepeopleareabove 160.

(c) 32%of thedataarebelow 85or above135.Thenormaldistribution is symmetric,thenweknow
that16%of thepeoplearebelow 85.

Moore, 4.74 (p.274).

(a) To getSarah’s standardscorewemustreferto the20-34agegroupdescribedin problem4.71.
Thatgrouphasameanof 110andastandarddeviationof 25,soSarah’s standardscoreis

')(�*,+-*/.1032'465 	 ����� 0 �������� 	7��8

(b) Sarah’smotherbelongsto the60-64agegroupthathasameanof 90andastandarddeviationof
25. Sinceshegot120in herIQ test,herstandardscoreis

':9<;>=?.�@A+B032'465 	 ����� 0DC ���� 	7��8E��8

(c) Sarah’smotherscoredhigherthanSarah,relativeto theiragegroup(thestandardscoreof Sarah’s
motheris higherthanthestandardscoreof Sarah).However, Sarahhasa higherabsolutelevel
in theIQ test(herscore,135,is higherthanhermother’s,120).
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2. Moore, 4.78 (p.275). In addition, use interpolation to get the percentiles
of Z-scores of 1.5 and 1.75. Figure4.30lookslike

Z-scores
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95% of data
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F A pointonestandarddeviationbelow themean,
� 2'�0 465 � , translatesinto astandardscoreof

� 2'�0 465 � 032'465 	 0 ��8

¿Fromthechartandusingthe symmetryof the normaldistribution we seethat approximately
68%of thedatais between-1 and1, so16%of thedistribution is below -1. Thatmeansthatthe
originalobservation,

� 2'G0 465 � , correspondsapproximatelyto the16thpercentile.F A point two standarddeviationsabove themean,
� 2'!H � 465 � , translatesinto astandardscoreof

� 2'�H � 465 � 0I2'465 	J��8

¿Fromthe 68-95-99.7rule we know that 95% of the distribution is between-2 and2, so (95
+ 2.5)%of the distribution is below 2. That meansthat 2 is the 97.5thpercentileof the stan-
dardnormaldistribution, andso is the original observation,

� 2'�H � 465 � , with respectto its
distribution.F We caninterpolatethepercentileof a Z-scoreof 1.5 usingthepercentilesof 1 and2 from the
chart. A Z-scoreof 1 is the (50 + 34) = 84th percentile,while a Z-scoreof 2 is the 97.5th
percentile(asexplainedabove). SoaZ-scoreof 1.5canbeinterpolatedas

LK HMC�N 8E�� 	 C ��8 N ���

thatis, the90.75thpercentile.F In thesamewaywecaninterpolateaZ-scoreof 1.75as

��8E����� LK H ��8 N �
� C�N 8E�O	 C KP8?�������
thatis, approximatelythe94.1thpercentile.

3. Siegel and Morgan, 14 (p.157).

(a) Weget Q ����� C ����	7��� C 8R�� N � , asthetablereads.
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(b) Wecheckthat Q ����� C ���S� Q ����� C ����	7��� C 8R�� N ���T��� C 8R�� N ��	7����� C ��� .
(c) Wegetthat U?V�WPXAY ����� C ����	ZKP8R� N ���LK N andthat U\[ ����� C ����	 C 8E��LK�� C K , asthetablereads.

(d) Using the
����]

key we check that
����^`_ Y,acb-b ^ a 	 ����� C ��� . Using the d ] key we check that

dfe _ g-hc^,i e ^ 	7����� C ��� .
4. Siegel and Morgan, 9 (p.165).

(a) By eye, it looks like the observationsare sparseat larger values,so the distribution may be
skewed(to theright). In particularthereis anextremelyhigh observation: 148,550which may
or maynotbeanoutlier. So,thisdistribution lookslike agoodcandidatefor a transformation.

(b) Thestem-and-leafplot for theAreasis

Decimal point is 4 places to the right of the colon

0 : 333344
0 : 567789
1 : 011223
1 :
2 : 23
2 : 57
3 : 2

High: 148550

Thedistribution is skewedto theright, andthereis oneoutlier.

(c) Thestem-and-leafplot for theSquareRootof theAreasis

Decimal point is 1 place to the right of the colon

5 : 5677
6 : 01
7 : 29
8 : 347
9 : 7
10 : 057
11 : 003
12 :
13 :
14 : 9
15 : 29
16 : 4
17 : 8

High: 385.422

This distribution seemsflatterthanthedistribution of theuntransformeddata,sowe maysayit
is lessskewed.Thereis alsooneoutlier.
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(d) Thestem-and-leafplot for theNaturalLogarithmof theAreasis

Decimal point is at the colon

8 : 00112267899
9 : 2233444
10 : 00124
11 : 9

Thisdistribution looksalmostasskewedastheoriginalone,but it doesnothave outliers.

(e) TheSquareRoottransformationmakesthedistribution mostnearlysymmetric.

5. A (i) Both,LSAT scoresandGPA’sarequantitative variables.

(ii) Both,Heightsof fathersandHeightsof sonsarequantitative variables.

(iii) Changein temperatureis a quantitative variablewhile Month canbe consideredeitheras
quantitative (sincewecannumbermonthsfrom 1 to 12)or asqualitative (sincewecanjust
usemonth’s names).

(iv) The Scorein the testof depressive disorderis a quantitative variablewhile the Treatment
(lithium or therapy) is aqualitative variable.

B (i) In this casewe think asLSAT scoresbeingthe independentvariableandGPA’s beingthe
dependentvariable(GPA scoresareactuallyobservedafterLSAT scores).

(ii) Heightsof fathersis the independentvariablewhile Heightsof sonsis thedependentone
(wewouldthink thattheheightof thefatheraffectstheheightof hissonandnotvice-versa).

(iii) Monthof theyearis theindependentvariablewhile Changein temperatureis thedependent
variable.

(iv) TheTreatment(lithium or therapy) is theindependentvariablewhile theScorein thetestis
thedependentvariable.

6. Siegel and Morgan, 9 (p.571).

(a) In this example,it is morenaturalto think that revenuescanbe explainedby the numberof
telephones,sothenumberof telephonesarepredictingtherevenues.

(b) Theplot of Revenuesvs. Numberof Telephonesis

•

•

•

•

•

••

•

•

•

Number of Telephones (in millions)

R
ev

en
ue

s 
(in

bi
lli

on
s 

of
 d

ol
la

rs
)

0
j

5
k

10 15

0
1

2
3

4
5

6

4



(c) The plot shows an increasinglinear trend. The morethe numberof telephones,the morethe
revenuesreceived.Theincreaselookslike astraightline with somerandomness.

7. Siegel and Morgan, 12 (p.573).

(a) Theplot of AveragePitchvs. Lengthof Songis
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(b) It lookslike therearethreedifferentgroups,wheretherelationshipbetweenLengthof Songand
AveragePitchis differentfor eachof thesegroups.

(c) We maythink thateachclusterin theplot correspondto a differentkind of song,i.e., pointsin
thesameclustercorrespondto songswith similarpurposes.
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