
INTRODUCTION TO STATISTICAL REASONING

36-201 Lab #3 -Partial Solutions
Question #1-2 The stem-and-leafplot is given below. The distribution is unimodaland looks pretty
symmetric.Thecenterof thedistribution is in the70’s. Thereis a gapin the lower tail suggestingthat
thevalue,48,mightbeanoutlier. Therangeis 46.
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Question #4 Theexamscoreequalto , (.- is 63.6.Theexamscoreequalto ,0/ - is 84.8.17outof 25
or 68%of theobservationsfall betweenthesetwo values.

Question #5 Theexamscoreequalto , (214365�-"7 is 53. Theexamscoreequalto ,8/ 143&5�-"7 is 95.4.24
outof 25or 96%of theobservationsfall betweenthesetwo values.

Question #6 Theexamscoreequalto , (214�95:-�7 is 42.4.Theexamscoreequalto ,;/ 14�95�-�7 is 106.25
outof 25or 100%of theobservationsfall betweenthesetwo values.

Question #7 Yes.

Question #8 The standarddeviation rule saysthat 68% of the distribution of exam scoresshouldbe
between63.6and84.8. This leaves32% of the distribution below 63.6andabove 84.8. Becausethe
distribution is symmetric,onewould expecthalf of theseor 16% to bebelow < �>= <@?A<�B . In theactual
data,4 outof 25or 16%of theobservationsarelessthan64.
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Figure1: Histogramandoverlaidnormalcurve for thepopulationdata.

Question #9. Herearethe numericaldescriptive statisticsfor the populationdensities(peopleper
squaremile) asreportedin the1980U.S.Censusfor 16citiesin theU.S.Theinformationrequiredin the
lab questionscanbegottenfrom here.In particular, theIQR is � �&( � �I�J�"3K�KLI()3"�M K3N�JL$��LK� , and
theRangeis

��O , (.�QPSRT����3 B ���6( < �M�I�J�K�:�K� < .
N MEAN MEDIAN TRMEAN STDEV SEMEAN

C1 16 4556 3284 4274 3335 834

MIN MAX Q1 Q3
C1 637 12413 2082 7235

Question #10. Hereis acrudecopy of theboxplot:

--------------------
-----I + I-----------------------

--------------------
+---------+---------+---------+---------+---------+------C1
0 2500 5000 7500 10000 12500

Question #11. Basedon theboxplot,andthehistogramin Figure1, I wouldsaythisdistribution is

U unimodal

U skewedright

U hasnooutliers

Question #12. Figure1 showsahistogramof thepopulationdata,overlaidwith anormalcurve. The
histogramdoesnot appearto follow theoverlaidnormalcurve all thatwell. Themostobviousproblem
is that themode,or high point, of thenormalcurve doesnot matchup at all well with themodeof the
histogram.You canalsoseethat thenormalcurve is symmetricaboutits mode,whereasthehistogram
is notat all symmetric.

Question #13. Thereis lots of evidenceagainstusing the 68–95–99.7%rule here(eitherof the
following two answersis enough):
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U Theboxplotandthehistogramoverlaidwith a normalcurve eachindicatethatthedistribution of
thedatais notatall symmetricandunimodal,let aloneactuallynormallydistributed.

U We canusethesorteddatain C1 togetherwith thecomputedmeanandstandarddeviation to see
how well theruleactuallyworks.Thesorteddatais

C1
637 1634 1920 2051 2173 2689 2962 3244 3323
3481 4684 5984 7652 8561 9480 12413

andfrom thedescriptive statisticsfor Question#9 weknow themeanis 4556andtheSD is 3335;
sowecancalculate:

68–95–99.7 Numberof Data Percentof Data Expected
Interval Pointsin Interval Pointsin Interval Percent��V�OWRX(Y�Z5"[]\ ��V�OWR / �Z5�[^\ 12 75% 68%��V�OWRX(.395"[]\ ��V�OWR / 395�[^\ 15 94% 95%��V�OWRX(.�95"[]\ ��V�OWR / �95�[^\ 16 100% 99.7%

The95%and99.7%partsof therule seemto beworking OK, but the68%partof the rule isn’t
workingatall well.

Question 14. Figure2 shows boxplotsfor eachof thetransformations

U LET C2= C1**(.667)

U LET C3= C1**(.500)

U LET C4= C1**(.333)

U LET C5= LOGE(C1)

As thepowergoesdown theright tail getsshorterandtheleft tail getslonger, until finally theboxplotfor
C5=LOGE(C1)is actuallyskewed left insteadof skewedright. Theplot with themostsymmetrictails
is probablyC4=C1**(1/3),but herethere’s still someskewing “in thebox” (notethatthemedianis not
exactlycenteredbetweenthequartilesQ1andQ3).

Note: If you chose a different plot, you will not be penalized. In a case like this the evidence is
somewhat ambiguous and there are arguments for and against each plot.

Question #15. Hereis acrudecopy of theboxplotfor C4=C1**(1/3).

---------------------
--------------I + I--------------

---------------------
------+---------+---------+---------+---------+---------+C4

9.0 12.0 15.0 18.0 21.0 24.0

By lookingat it andthehistogramin Figure3, I wouldsaythatthisdistribution is

U Morenearlysymmetric,thoughthemiddle50%is still abit skewedright

U Unimodal,but notclearlyso.An argumentcanbemadefor bimodalheretoo.

U No outliers

Note: Perhaps there is an even better transformation, maybe some power between 1/3 and 0, that
would make the data follow a normal curve even more closely. . .
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Figure2: Boxplotsfor transformationsof thepopulationdata.

5 10 15 20 25 30

0.
0

0.
02

0.
04

0.
06

0.
08

0.
10

population^(1/3)

Figure3: Histogramfor thebesttransformationof thepopulationdata.
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