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Objectives

Calculate proportions
To calculate the cosfficient of vanation and compare vanations

o calcuiale the mean, vanance, and standard daevialion of grouped data

* % % ¥

To use the empirical rule and Chebyshev's Thecrem: to describe data

variability
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Applying the Standard Deviation

Although the standard deviation is not an intuitive concept, knowing the
mean and standard deviation of a data set provides a great deal of
information about the data. If the histogram of the measurements is bell-
shaped, the empirical rule describes the variability of a set of
measurements. Chebyshev's Theorem is a more general rule describing the
variability of any set of data regardless of the shape of its distribution.
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Empinical Rule
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Who is King of the Hill?

In 1961, Wilt Chamberlain was the National Basketball Association (NBA)
rebounding leader with 27 rebounds per game. In 1992, the colorful Dennis
Rodman won the same honor with 18.7 rebounds per game. Common sense
suggests that professional basketball in the 1990s was played at a much higher
level than in the 1960s. So why have the rebounding leader's number fallen? Is it
another case of "less is more"?

Researchers investigating this interesting puzzle considered two other variables:

the number of rebounding opportunities (this had gone down since the field goal
percentage has increased historically) and the average number of minutes played
per game, which has also fallen.

Thus, when we adjust the actual rebounds obtained by the rebounding leaders to
' the number of minutes played and the total number of rebounding opportunities,
. we see a completely different picture. The adjusted rebound numbers for
Chamberlain and Rodman are 35.42and 51.06 respectively.
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| Example 4.23
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Chebyshev's Theorem

It is important to remember that the empirical rule applies only to bell-shaped
distributions. For any distribution, regardless of shape, Chebyshev's Theorem
may be used, although its results are much more approximate.

Theorem: Chebyshev's Theorem

The proportion of any data set ving witlun k standard deviations ol the mean is at least
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Tuition and Fees @1 U.5. Colleges and Universilies
2009-2010

mean = $16 442 std dev = $10,014 k=2
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mean = $16,442  std dev = $10,014 k=2
1+20=16422+2(10014)=%$36,450
1t—20=16422—-2(10014)=-$3606.

Therefore, by Chebyshev's Theorem, we can say that at least
75% of the tuition and fees of colleges and universities in the
United States are between $0 and $36,450.
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Data Subsetting

Looking at the tuition data presented in Example 4.24 with a histogram
using fewer intervals gives a slightly different picture. Figure 4.17
provides some idea about location and dispersion of the data, but nothing
specific. Histograms are outstanding at defining the shape of the data.
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- Where is the Central Value of the Tuition Data?

| 3 - no mode

g : | - median is $17,468

i, - mean is $16,442

Vo e s o trimmed mean $16,087

Figute 4 17

Testion eed Foss &1 LS, Collegss and Dntuprsitios

Py —

multi modal - not symmetric?

mean & trimmed mean close - no outliers?

Can justify either - just be specific and provide reasons
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Percentile Value
100 {Max) 38,140
I ool $35,015
Table 4.16 - Tuition Data ot $20 052
Measure of Location | Value N -7;"; 1:;;;; Lo '*—_&23,30;—.
Mean §16,442 S0 () $17 468
‘ Median £17,468 2500, 36049
| 10 % Trimmned Mean | 816,087 1ok #4166
| e $3558
0 (Min) $700
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The data subsetting suggests that the data clustering revealed in the histogram in Figure 4.17 is the
result of merging data from different kinds of educational institutions.
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When comparing the variation of data sets, many times the units of measure will
be different. The coefficient of variation standardizes the variation measure by
dividing it by the mean. The division has one interesting side effect: the unit of
measure is removed from the statistic.
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Formula: Mean of Grouped Dats

The population mean of grouped datn is grven b

D tna)
N

¥

p=
where
[= punber of obseryations m the i clase,
N the 1oral number of ebservations in ;ﬂ c-iraws; ﬁ-—z j_‘_. ”qu
M, ~ midpoint of the 1 class.

i ihe sample mean of grouped data is given by

wihiere 115 the sanber of observations wi the saiple,
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Praportians

The proportion i rae of 1le more UOL. < TITLATY easre..

Defniuon

A propartien massurss the fraction a2 0 gronp than passesces same chamchasistiz.

Tocalenlszs @ proportca suzsly covsn 1 oumbs ke srone thar posacss the charneteuatic and divids the covar by the

latad senber 1 ee g Le
XN = armher af ahasrmenan faf oo B thamserieic
|
N e pf sheeevatings in the popotation. sl

H aanber of olsersatns s b veanpbe. U

U prapnlive. sl

| 3 I
P N ot propii:

e .
Fm g the =ample mroportion
3
|
|

The syacked @ 1 pronwsseed 2

October 18, 2016

Oct 9-7:16 PM

B W Vi AL S et alien e ol gmmad of B2 i ias 60 ol 4 e Lt sl WhA g s o B i o el

Easrled
Lalahra

Zheoe aze db peces of et in e cless Thick of doa 20 camponed’ ©F U 222 Lo Ao lefi-Bacdes »ersonwll bea 1 and

AT T LT ER TRt | BT | I T T ¥ S P T [ R T e

}1, wepsn e Ditlhaden il t

Al i Jre

{0 & mson s rigke-banded

;llsn:}_:l B e B I

arcer A el e cambes of cheemoafors toal pooaess e charsctsness. hevsicrs,

e T Y

by, aooromimare e U S LR | —2 3355 o people = e Loasy ave fefi-hocied

Tvule Zee aw e vapgge ol pernalhon praeeeetoos = Zis cree beoese e we e sogssdering e popwialive ol saceais

it et i s, T s @ tnaiivg e dlits Tiei on olatied iy ghiss 6 dadotuile Sy g el nll abeialve st ot

haedel we voculd e the srsbel 30 e saenes prosotuce. voos e wreld e be cocooinime the oropartzon

vivi i mamedy (hia

Oct 9-7:19 PM

10



Stats 45-410.notebook October 18, 2016

This chapter has been devoted to summarizing data. Yet, with the
exception of the mode, none of the summary methods discussed should be
applied to nominal data. Using proportions is one of the few summary
methods available for analyzing qualitative data.
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