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Descriptive Statistics

ity STATISTICS
AN ACTION

Government Statsticnl

Engines
Many povernment depan-
ments collect descriptive sta-
tistics that have multiple uses,
Every five years, Statistics Can-
3da tries to determine how
many people there ase in the
pravinces and in the country.
These figures, along with ficts
about births and deaths that
are generated elsewhere to ad-
vance public health, are mw
materials used by demoprs-
phers—the scientists whe an-
alyze the chasacteristics of hy.
mon populations, Similarly,
Eovernment-generated inler-
national trade data and wea-
ther facts support the devel-
opment of new insights in
economics and atmospheric
sciences,
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r—m 3.16  AIDSin the Americas In Example 3,12 (page 65),
the mean rate of incidence of AIDS Pper 100,000 in 1995 for the Ameri
Obtain the standard deviation of this data set.

& Solution:

zz:]| Two possible ways of answering this question are to use cither formuk 35%
@ 3.6, But, examining Figures 3,750 and 7 /55, we find that MINITAB and the
memy 83 calculator, in addition to caleulating the measures of central tendency

we have previously considered, also compute several other items, including

Pmi} standard deviation, denoted as “StDev” by MINITAB and as “Sx* by the TLg

} D calculator. Both agree that for this data, 5= 23.92,
Interpreting the Standard Deviation

We know that dispession is the amount of spread or scatter that occurs in a dma s,
If, for example, the values in the set are clustered tightly about their mean, the meas-:
ured dispersion—in this case the standard deviation—is small. But if we have other)
data seis where the values become more and more scattered about their means, thestan-
dard deviations for those sets become larger and larger. To summarize, then, if a stan- |
dard deviation is small, the jtems in the data st are bunched about their mean, and if! P
the standard deviation is large, the data items are widely dispersed about their mean., i
To drive home this gencralization in a more tangible way, let's first consider Chebysher’s
theorem, 0
Russian mathematician P, P Chebyshev has been dead for a century now, but his the- £
orem lives on. T The rel

. tupeda
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Chebyshev’s theorem states that the Proportion of auy data set that lics within & il - 50 emplo

standard deviations of the mean (where k is any positive number greater than or i
equal to 1) is ar feast ] - {(1/83). f

1
Thus, if we substitute 2 for k in the thearem, we get | - (1/i) = | - (2)=1-0my= [
3/4, or, in percentage form, 3/4 x 100 = 75 percent. This result means that af Jeast 75 |
percent of the items in any data set {no matter how skewed i is) must lie within wo
standard deviations of the mean, And at least 88.9 percent {1 - (1/3%) or 8/9) of the
items in any data set must fall within three standard deviations of the mean, |
Chebyshev's theorem shows us how the standard deviation is related to the scatter of | !
data items. But it tells us only the minimum percentage of items that must fall within
given intervals in any data set, We've seen earlier (and in Figire 3.5 0n page 53} though
that many data sets have values that are found to be distributed or scattered about their

Nomber of parsems

]
means in reasonably symmetrical ways, n=1
For bell-shaped distributions, known as normal distributions, the empirical rule ap- Fot

plies and is of greater significance than Chebyshev's theorem,
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3.5 Computing Measurcs of Dispersion and Relative Positien

[ Enpi R

The empirical rule for distributions that are generally bell-shaped ar normal is
that

s About 68 percent of all data items lic within one standard deviation of the
mean {g 1o or X% 1s).

e About 95 percent of all data items lie within two standard deviations of the
mean (g £ 200 or X+ 2).

i » About 99.7 percent of all data items lic within three standard deviations of the
| mean{g*3c or 33,

£
E S

Let’s look at an cxample of an application of this empirica rule. Suppose that many
peoplc are given a new type of [Q test, and the resulting raw scores are organized into
3 frequency distribution. A frequency polygon is prepared from the distribution and is
found to be symmetrical in shape. The arithmetic mean of this mound-shaped distri-

\hution is 100 points, and the standard deviation is ten points. In this situation, the mean
I1Q score is directly under the peak of the curve, and the following relationships exist:

-[{1) 1) sbout 68 percent of the test scores fall within onc standard deviation of the mean—
L: Ithat is, about &8 percent of the people have test scores between 50 and 110 points;
.-l[.) about 95 percent of the test scores fall within twao standard deviations of the mean—
] l_{d__u}tk.about 95 percent of those taking the test have scares between 80 and 120 points;

i .md {3) virtually all (99.7 percent) of the test scores fall within three standard devia-
8 of the mean (scores berween 70 and 130). Figure 3.21 shows these relationships.
ﬂfllq relationships that exist between the mean and the standard deviation in a bell-

mimately normal. We can conclude that about the middie two-thirds of the
es sold syrup quantities between X £ 15, that is, between 11520 litres + 14.78
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