36-201 Spring 1999
Solutionsto Homework 2

1. Siegel and Morgan, 5 (p.51). Thenumberghatare24 or higherarecountedin the far
right columnin the histogram.Readingfrom the y-axis, we learnthat3 numberdn this distribution
are24 or higher

Si egel and Morgan, 6 (p.51). Thereare3outof 24 numberghataregreatethan24,that
is a3/24*100% = 12.5% of thedistribution.

Si egel and Morgan, 7 (p.51). Thethird columnfrom left to right countsthe numbers
betweerl6and23. Fromthey-axiswereadthatthereare7 numbersn thisrange thatis a7/24*100%
=29.17% of thedistribution.

2. Siegel and Morgan, 27 (p.62). Thedistributionlooksunimodalandskewedtowardlow
values(skewedto theleft). Most of thedistribution is concentratetbetweernl2and17 yearsold. The
minimumageis at 1 yearold while themaximumageis at 19 yearsold. Thereseemo beno outliers.

Si egel and Morgan, 28 (p.62). Thedistribution looks multimodal and skewed toward
high values(skewed to the right). Most of the distribution concentrate®etweenliving in 1 to 35
differentplaces.Therearethreelarge valuesthatarepossiblyoutliers.

Si egel and Morgan, 29 (p.62). Thechartreadsasfollows:

Motheronly: 48.28%
Both parents: 24.14%
Relatves: 24.14%
Motherandboyfriend:  3.45%
GroupHome: 0.00%

Almost half of thechildrenwith reportedoroblemsarechildrenwho live only with their Mother The
remaininghalf is madeup mostly by childrenliving eitherwith Both Parentsor with OtherRelatives,
thesewo percentagebeingequalto eachother whichis somevhatsurprising.Thereis only a 3.45%
of childrenreportingproblemswho live with their Mother and her Boyfriend andno childrenwith
problemdiving in a GroupHome.

3. Moore, 4.54 (p.257).

(a) Themeanof this datasetis
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sothestandardleviationis S = v/4.8 = 2.19.
(b) Themeanof this datasetis
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sothestandardleviationis S = v/2 = 1.41.

Group(a) is more spreadout sinceit hasa greaterstandarddeviation. This canalsobe seenin the
histogramselon. Notethat,howvever, bothgroupshave the samemean.
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Moore, 4.56 (p.258).

(a) Themeanof thenew datasetis
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sothestandardleviationis S = /4.8 = 2.19.

(b) Adding 2 to eachpointin thedatasetincreaseshe meanby 2. However the standardieviation
remainsunchanged.

(c) Themeanwill increaseby 10,thatis, thenew datasetwill have mean3 + 10=13. Thestandard
deviationwill remainthesame2.19.

4. Moore, 4.58 (p.258). Thevariances thesquareof the standardieviation, sothevarianceof
thelQ testis SD? = 152 = 225



Moore, 4.59 (p.258). No collectionof descriptve statisticsof a dataset can completely
describeits shape. So in both casesthe histogramscan have differentshapes.In the following
example thetwo datasetshave the samefive numbersummarystatistics:

Sample 1: 1 5 6 10 11 1516 20 2 4 7 9 12 14 17 19 2 4 7
912 141719 3 81318 3 8 13 18 3 8 13 18

Sampl e 2: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20

Both datasetshaveM n = 1,Ql = 5.5, Median = 10.5, @B = 15.5 Max = 20. How-
ever, theshape®f their histogramsarequite differentfrom eachother

T T T T T T T T T T
0 5 10 15 20 0 5 10 15 20

samplel sample2

3.0
1.0

15 2.0 25
0.6 0.8

1.0
0.4

05
0.2

0.0
0.0

Moore, 4.62 (p.259). The histogrambelov shavs that the distribution is skewed (to the
right), sowe preferthefive numbersummaryasa betterdescriptionof thedata.
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Notethatthe datain the book arealreadyorderedfrom smallestto largest,soit will be easyto find
thefive numbersummary Thereare50 obserationsin thedataset.

Median: Thereis anevennumberof datavalues sothe medianis theaverageof thetwo middlenumbers.
Thatis, theaverageof the 25-thand26-thobsenrations,(27.65 + 28.06) /2 = 27.85

Divide thedatainto two groups,oneof themincludingobsenrationsl to 25 (lower half) andtheother
oneincludingobsenrations26 to 50 (upperhalf). Both halveshase anodd numberof datapoints. So,

Q1: Thefirst quartileis the middle obserationof thelower half, thatis, obseration 13. Q1=19.27.
Q3: Thethird quartileis themiddleobserationof theupperhalf, thatis, obseration38. Q3= 45.40.
Min: Theminimumvalueis 3.11.
Max: Themaximumvalueis 93.34.

5. Moore, 4.64 (p.272).

(a) TheModeis at A, sincethatis the maximumheightof the density The distribution is skewed
right sowe know thatthe meanshouldbe greaterthanthe median. Sothe Medianis at B and
theMeanis atC.

(b) Thisdistributionis unimodalandsymmetric,sothe Mean,the Medianandthe Mode areat the
centerpointA.

(c) TheModeis at C, sincethatis the maximumheightof the density Thedistribution is skewed
left sowe know thatthe meanshouldbe smallerthanthe median.Sothe Medianis at B andthe
Meanis atA.

Moore, 4.65 (p.272). TheMeanis atthe maximumheight,28. The standarddeviation can
be calculatedooking for the distancefrom the meanto the changeof curnvaturepoints,thoseare27
and29. Sothestandardleviationis 1.

6. Mbore, 4.71 (p.274). The 68-95-99.7rule saysthat 68% of the distribution is between
110 + 25 = (85, 135), 95%of thedistribution is betweent10 + 2 x 25 = (60, 160) and99.7%of
thedistribution is betweenl10 + 3 x 25 = (35, 185). Thiscanbeseenn thefigurebelow.
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(a) In thenormalcasethe Mean110is alsothe Median.Soa50% of the peoplehave scoresabore 110.

(b) 5% of the dataarebelow 60 or abore 160. The normaldistribution is symmetric thenwe know that
2.5%o0f the peopleareabore 160.

(c) 32%of thedataarebelov 85 or above 135. The normaldistribution is symmetric thenwe know that
16%of the peoplearebelow 85.



