INTRODUCTION TO STATISTICAL REASONING

36-201 L ab #3 -Partial Solutions
Question #1-2 The stem-and-leaplot is given belowv. The distribution is unimodaland looks pretty
symmetric. The centerof the distribution is in the 70’s. Thereis a gapin thelower tail suggestinghat
thevalue,48, mightbeanoutlier Therangeis 46.
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Question #3 ML = 23U — 13, sothe medianis 76. QL; = &) — 7,50Q, = 70. QL; =
(5113) — 19, 50Q3 = 80. IQR = 80 — 70 = 10.

Question #4 Theexamscoreequalto T — s is 63.6. Theexamscoreequalto T + s is 84.8.17 out of 25
or 68% of the obsenrationsfall betweerthesetwo values.

Question #5 Theexamscoreequalto z — (2 - s) is 53. Theexamscoreequaltoz + (2 - s) is 95.4.24
out of 25 or 96% of the obserationsfall betweerthesetwo values.

Question #6 Theexamscoreequalto z — (3 - s) is42.4. Theexamscoreequalto z + (3 - s) is 106.25
outof 25 or 100%o0f the obserationsfall betweerthesetwo values.

Question #7 Yes.

Question #8 The standarddeviation rule saysthat 68% of the distribution of exam scoresshouldbe
between63.6 and84.8. This leaves 32% of the distribution belov 63.6 and above 84.8. Becausdhe
distribution is symmetric onewould expecthalf of theseor| 16%] to bebelav 63.6 ~ 64. In theactual
data,4 outof 25 or 16%of the obserationsarelessthan64.
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Figurel: Histogramandoverlaidnormalcurve for the populationdata.

Question #9. Herearethe numericaldescriptve statisticsfor the populationdensitiegpeopleper
squaramile) asreportedn the1980U.S.Censudor 16 citiesin theU.S. Theinformationrequiredin the
lab questionscanbe gottenfrom here.In particular the QR is Q3 — @1 = 7235 — 2082 = 5153, and
theRanges Mazr — Min = 12413 — 637 = 11776.

N MEAN MEDIAN TRVEAN  STDEV ~ SEMEAN

c1 16 4556 3284 4274 3335 834
M N MAX QA &
c1 637 12413 2082 7235

Question #10. Hereis a crudecopy of theboxplot:
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Question #11. Basedonthe boxplot,andthe histogramin Figurel, | would saythis distribution is
e unimodal

e skewedright

e hasnooultliers

Question #12. Figurel1 shawvs a histogranof thepopulationdata,overlaidwith anormalcure. The
histogramdoesnot appeatto follow the overlaidnormalcune all thatwell. The mostobvious problem
is thatthe mode,or high point, of the normalcurve doesnot matchup at all well with the modeof the
histogram.You canalsoseethatthe normalcurve is symmetricaboutits mode,whereaghe histogram
is notat all symmetric.

Question #13. Thereis lots of evidenceagainstusing the 68—95-99.7%ule here (either of the
following two answerss enough):



e Theboxplotandthe histogramoverlaid with a normalcure eachindicatethatthe distribution of
thedatais notatall symmetricandunimodal,let aloneactuallynormally distributed.

¢ We canusethe sorteddatain C1 togethemwith the computedneanandstandardieviationto see
how well therule actuallyworks. The sorteddatais

C1

637 1634 1920 2051 2173 2689
3481 4684 5984 7652 8561 9480

2962 3244

12413

3323

andfrom the descriptve statisticsfor Question#9 we know the meanis 4556andthe SD is 3335;

sowe cancalculate:

68-95-99.7 Numberof Data Percenof Data Expected
Interval Pointsin Intenal Pointsin Intenal Percent
Mean —1-SD Mean +1-SD 12 75% 68%
Mean —2-SD Mean +2-5D 15 94% 95%
Mean —3-SD Mean +3-SD 16 100% 99.7%

The 95% and99.7%partsof the rule seemto be working OK, but the 68% part of therule isn't

working atall well.

Question 14. Figure2 shavs boxplotsfor eachof thetransformations

o LET C2=C1*(.667)
e LET C3=C1**(.500)
o LET C4=C1*(.333)
e LET C5=LOGE(C1)

Asthepowergoesdown theright tail getsshorterandtheleft tail getslonger until finally theboxplotfor
C5=LOGE(C1)is actuallyskewed left insteadof skewedright. The plot with the mostsymmetrictails
is probablyC4=C1**(1/3), but heretheres still someskewing “in thebox” (notethatthe medianis not

exactly centereetweerthe quartilesQ1 and

Q3).

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 a crudecopy of theboxplotfor C4=C1**(1/3).
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By looking atit andthehistogramin Figure3, | would saythatthis distributionis

e More nearlysymmetric thoughthe middle50%is still a bit skewedright

e Unimodal,but not clearlyso. An agumentcanbe madefor bimodalheretoo.

e Nooutliers

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 transformationsf the populationdata.
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Figure3: Histogramfor the besttransformatiorof the populationdata.



