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Solutions to Homework 2

1. Siegel and Morgan, 5 (p.51). The numbersthat are24 or higherarecountedin the far
right columnin thehistogram.Readingfrom the � -axis,we learnthat3 numbersin this distribution
are24or higher.

Siegel and Morgan, 6 (p.51). Thereare3 outof 24numbersthataregreaterthan24,that
is a3/24*100% = 12.5% of thedistribution.

Siegel and Morgan, 7 (p.51). The third columnfrom left to right countsthe numbers
between16and23. Fromthe � -axiswereadthatthereare7numbersin thisrange,thatis a7/24*100%
= 29.17% of thedistribution.

2. Siegel and Morgan, 27 (p.62). Thedistribution looksunimodalandskewedtowardlow
values(skewedto theleft). Mostof thedistribution is concentratedbetween12and17yearsold. The
minimumageis at1 yearold while themaximumageis at19yearsold. Thereseemto benooutliers.

Siegel and Morgan, 28 (p.62). The distribution looks multimodaland skewed toward
high values(skewed to the right). Most of the distribution concentratesbetweenliving in 1 to 35
differentplaces.Therearethreelargevaluesthatarepossiblyoutliers.

Siegel and Morgan, 29 (p.62). Thechartreadsasfollows:

Motheronly: 48.28%
Bothparents: 24.14%
Relatives: 24.14%
Motherandboyfriend: 3.45%
GroupHome: 0.00%

Almosthalf of thechildrenwith reportedproblemsarechildrenwho liveonly with theirMother. The
remaininghalf is madeupmostlyby childrenliving eitherwith BothParentsor with OtherRelatives,
thesetwo percentagesbeingequalto eachother, whichis somewhatsurprising.Thereis only a3.45%
of childrenreportingproblemswho live with their Mother andher Boyfriend andno childrenwith
problemsliving in a GroupHome.

3. Moore, 4.54 (p.257).
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Group(a) is morespreadout sinceit hasa greaterstandarddeviation. This canalsobeseenin the
histogramsbelow. Notethat,however, bothgroupshave thesamemean.
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Moore, 4.56 (p.258).

(a) Themeanof thenew datasetis
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(b) Adding 2 to eachpoint in thedatasetincreasesthemeanby 2. However thestandarddeviation
remainsunchanged.

(c) Themeanwill increaseby 10,thatis, thenew datasetwill havemean3 + 10= 13. Thestandard
deviationwill remainthesame,2.19.

4. Moore, 4.58 (p.258). Thevarianceis thesquareof thestandarddeviation,sothevarianceof
theIQ testis
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Moore, 4.59 (p.258). No collection of descriptive statisticsof a dataset can completely
describeits shape. So in both cases,the histogramscan have different shapes. In the following
example,thetwo datasetshave thesamefivenumbersummarystatistics:

Sample 1: 1 5 6 10 11 15 16 20 2 4 7 9 12 14 17 19 2 4 7
9 12 14 17 19 3 8 13 18 3 8 13 18 3 8 13 18

Sample 2: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Both datasetshave Min = 1, Q1 = 5.5, Median = 10.5, Q3 = 15.5 Max = 20. How-
ever, theshapesof their histogramsarequitedifferentfrom eachother.
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Moore, 4.62 (p.259). The histogrambelow shows that the distribution is skewed (to the
right), sowepreferthefivenumbersummaryasabetterdescriptionof thedata.
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Note that thedatain thebookarealreadyorderedfrom smallestto largest,so it will beeasyto find
thefivenumbersummary. Thereare50observationsin thedataset.

Median: Thereis anevennumberof datavalues,sothemedianis theaverageof thetwo middlenumbers.
Thatis, theaverageof the25-thand26-thobservations,
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Dividethedatainto two groups,oneof themincludingobservations1 to 25(lowerhalf) andtheother
oneincludingobservations26 to 50(upperhalf). Bothhalveshave anoddnumberof datapoints.So,

Q1: Thefirst quartileis themiddleobservationof thelowerhalf, thatis, observation13. Q1=19.27.

Q3: Thethirdquartileis themiddleobservationof theupperhalf, thatis,observation38. Q3= 45.40.

Min: Theminimumvalueis 3.11.

Max: Themaximumvalueis 93.34.

5. Moore, 4.64 (p.272).

(a) TheModeis at A, sincethat is themaximumheightof thedensity. Thedistribution is skewed
right sowe know that themeanshouldbegreaterthanthemedian.So theMedianis at B and
theMeanis at C.

(b) This distribution is unimodalandsymmetric,sotheMean,theMedianandtheModeareat the
centerpointA.

(c) TheModeis at C, sincethat is themaximumheightof thedensity. Thedistribution is skewed
left soweknow thatthemeanshouldbesmallerthanthemedian.SotheMedianis atB andthe
Meanis at A.

Moore, 4.65 (p.272). TheMeanis at themaximumheight,28. Thestandarddeviation can
becalculatedlooking for thedistancefrom themeanto thechangeof curvaturepoints,thoseare27
and29. Sothestandarddeviation is 1.

6. Moore, 4.71 (p.274). The 68-95-99.7rule saysthat 68% of the distribution is between�4�,�GFH�  � �@�  $I���  �
, 95%of thedistribution is between
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and99.7%of

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

(b) 5% of thedataarebelow 60 or above 160. Thenormaldistribution is symmetric,thenwe know that
2.5%of thepeopleareabove 160.

(c) 32%of thedataarebelow 85or above 135.Thenormaldistribution is symmetric,thenweknow that
16%of thepeoplearebelow 85.
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