36-201 Spring 1999
Solutionsto Homework 3
1. Moore, 4.71 (p.274). The 68-95-99.7rule saysthat 68% of the distribution is between

110 + 25 = (85, 135), 95%of thedistribution is betweenl 10 + 2 x 25 = (60, 160) and99.7%of
thedistribution is betweent10 + 3 x 25 = (35, 185). Thiscanbeseenin thefigurebelow.
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(a) In thenormalcasetheMean110is alsothe Median.Soa50%of the peoplehave scoresabore
110.

(b) 5% of thedataarebelon 60 or above 160. The normaldistribution is symmetric thenwe know
that2.5%o0f the peopleareabove 160.

(c) 32%of thedataarebelow 85or above 135. Thenormaldistributionis symmetric thenwe know
that16% of the peoplearebelav 85.

Moore, 4.74 (p.274).

(a) To getSarahs standardscorewe mustreferto the 20-34agegroupdescribedn problem4. 71.
Thatgrouphasa meanof 110anda standardleviation of 25, so Sarahs standardscoreis
TSarah — T 135 — 110 1
sp 25

(b) Sarahs motherbelonggo the 60-64agegroupthathasa meanof 90 anda standardieviation of
25. Sinceshegot 120in herlQ test,herstandardscoreis

Tmother — T 120 —90

1.2.
SD 25

(c) SarahsmotherscorechigherthanSarahrelativeto theiragegroup(thestandardcoreof Sarahs
motheris higherthanthe standardscoreof Sarah).However, Sarahhasa higherabsolutdevel
in theIQ test(herscore,135is higherthanhermothers, 120).



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

B4% of datg
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A pointonestandardieviation belav themean,(z — SD), translatesnto a standardscoreof

(z—SD) -z
SD
¢ Fromthe chartandusingthe symmetryof the normaldistribution we seethat approximately

68% of the datais between1 and1, so 16%of thedistribution is below -1. Thatmeanghatthe
original obseration, (z — SD), correspondapproximatelyto the 16thpercentile.

=—-1

¢ A pointtwo standardieviationsabove themean(z + 2 SD), translate$nto a standardscoreof

(z+28D)—=x

SD
¢ Fromthe 68-95-99.7rule we know that 95% of the distribution is between-2 and 2, so (95
+ 2.5)% of the distribution is belov 2. Thatmeansthat 2 is the 97.5thpercentileof the stan-

dard normaldistritution, and so is the original obseration, (z + 2 SD), with respectto its
distribution.

e We caninterpolatethe percentileof a Z-scoreof 1.5 usingthe percentilesof 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). Soa Z-scoreof 1.5 canbeinterpolatedas

84 +97.5
2

=2.

= 90.75,

thatis, the 90.75thpercentile.
¢ In thesameway we caninterpolatea Z-scoreof 1.75as

0.25 x 84 + 0.75 x 97.5 = 94.125,
thatis, approximatelthe 94.1thpercentile.

3. Siegel and Morgan, 14 (p.157).
(a) Weget/11,900 = 109.0871, asthetablereads.
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(b) We checkthat/11,900 x /11,900 = 109.0871 x 109.0871 = 11, 900.

(c) Wegetthatlog;, 11,900 = 4.075547 andthatln 11, 900 = 9.384294, asthetablereads.

(d) Using the 10% key we checkthat 104975547 = 11,900. Using the e* key we check that
69'384294 — 11’ 900.

4. Si egel and Mdrgan, 9 (p.165).

(a) By eye, it looks like the obserationsare sparseat larger values,so the distribution may be
skewed (to theright). In particularthereis an extremelyhigh obseration: 148,550which may
or maynotbeanoutlier So,thisdistribution lookslike agoodcandidatdor a transformation.

(b) Thestem-and-leaplot for the Areasis

Deci mal point is 4 places to the right of the colon
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Thedistribution is skewedto theright, andthereis oneoutlier.
(c) Thestem-and-leaplot for the SquareRootof the Areasis

Decimal point is 1 place to the right of the col on
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Hi gh: 385. 422

This distribution seemdlatterthanthe distritution of the untransformediata,sowe may sayit
is lessskewed. Thereis alsooneouitlier.



(d) Thestem-and-leaplot for the NaturalLogarithmof the Areasis

Deci mal point is at the col on

8 : 00112267899

9 : 2233444
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11 : 9

This distribution looksalmostasskewed asthe original one,but it doesnot have outliers.
(e) The SquareRoottransformatiormakesthe distribution mostnearlysymmetric.
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6. Si egel

Both, LSAT scoresandGPA's arequantitatve variables.
Both, Heightsof fathersandHeightsof sonsarequantitatve variables.

Changein temperatures a quantitatve variablewhile Month canbe considereceitheras
gquantitatve (sincewe cannumbemonthsfrom 1 to 12) or asqualitative (sincewe canjust
usemonths names).

The Scorein the testof depressie disorderis a quantitatve variablewhile the Treatment
(lithium or therayy) is a qualitative variable.

In this casewe think asLSAT scoresheingthe independenvariableand GPA's beingthe
dependentariable(GPA scoresareactuallyobsered afterLSAT scores).

Heightsof fathersis theindependenvariablewhile Heightsof sonsis the dependenbne
(wewouldthink thattheheightof thefatheraffectsthe heightof hissonandnotvice-versa).

Month of theyearis theindependentariablewhile Changen temperaturés thedependent
variable.

TheTreatmen(lithium or therapy) is theindependentariablewhile the Scorein thetestis
thedependenvariable.

and Morgan, 9 (p.571).

(a) In this example,it is more naturalto think that revenuescan be explainedby the numberof
telephonessothe numberof telephonesirepredictingtherevenues.

(b) Theplot of Revenuesrs. Numberof Telephoness
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(c) The plot shawvs anincreasindineartrend. The more the numberof telephonesthe morethe
revenuegeceved. Theincreasdookslike a straightline with somerandomness.

i egel and Morgan, 12 (p.573).

(a) Theplot of AveragePitchvs. Lengthof Songis
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(b) It looksliketherearethreedifferentgroupswheretherelationshigbetweer_engthof Songand
AveragePitchis differentfor eachof thesegroups.

(c) We maythink thateachclusterin the plot correspondo a differentkind of song,i.e., pointsin
thesameclustercorrespondo songswith similar purposes.



