& HAPTER7

Summarizing and
Displaying Measurement
Data

Thought Questions

‘!."g If you were to read the results of a study showing that daily use of a certain exercise
machine for two months resulted in an average 10-pound weight loss, what more
would you want to know about the numbers in addition to the average? (Hint:
Do you think everyone who used the machine lost 10 pounds?)

Suppose you are comparing two job offers, and one of your considerations is the cost
of living in each area. You record the price of 50 advertised apartments for each
community. What summary measures of the rent values for each community would

you need in order to make a useful comparison? For instance, would the lowest rent
in the list be enough information?

g In February 2013, the median sales price of a new home in the United States was
$264,900, and the average price was $310,000. How do you think these values are
computed? Which do you think is more useful to someone considering the purchase
of a home, the median or the average? (Source: http://www.investmenttools.com/
median_and_average_sales_prices_of_houses_sold_in_the_us.htm, June 3, 2013,)

The Stanford-Binet IQ test, 5th edition, is designed to have a mean, or average, of 100
for the entire population. It is also said to have a standard deviation of 15. What aspect
of the population of IQ scores do you think is described by the “standard deviation”?
For instance, do you think it describes something about the average? If not, what
might it describe? '

Students in a statistics class at a large state university were given a survey in which
one question asked was age (in years). One student was a retired person, and her -
‘age was an “outlier” What do you think is meant by an “outlier”? If the students’
~ heights were measured, would this same retired ‘person necessarily have a value -
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(52 PART2 Finding Life in Data

7.5 Traditional Measures: Mean, Variance,
. and Standard Deviation

The five-number summary has come il_lto use relativcly e
two numbers have been used to describe a set of numbers: the p %ly"ﬂy
the center, and the standard deviation, representing the spreqg R e v
values. Sometimes the variance is given instead of the standard deviation ;’km the
dard deviation is simply the square root of the variance, so once o ha\:e s
can easily compute the other. You
The mean and standard deviation are most useful for symmetric sets of
no outliers. However, they are very commonly quoted, so it is importan
stand what they represent, including their uses and their limitations,

data v
10 undes.

The Mean and When to Use It

As we discussed earlier, the mean is the numerical average of a set of numbers.
In other words, we add up the values and divide by the number of values The
mean can be distorted by one or more outliers and is thus most useful when here
d4re no extreme values in the data. For example, suppose you are a student tak-
ing four classes, and the number of students in each is, respectively, 20, 25, 35,
and 200. What is your typical class size? The median is 30 students. The mean,
however, is 280/4 or 70 students. The mean is severely affected by the one large
class size of 200 students.

As another example, refer to Figure 7.7 from Example 7.4, which displays hours
per week students reportedly exercise. The majority of students exercised 10 hOfer
or less, and the median is only 3 hours. But because there were a few very high
values, the mean amount is 4.5 hours week. It would be misleading to say that
students exercise an “verage of 4.5 hours a week. In this case, the median s a beter
measure of the center of the datg.

I)utg in \'o!ving incomes or prices of thin gs like houses and cars often are Sif‘“"’d
I;}‘:*‘l‘:\:i‘trf:tn\:il:: :;)l:r:e large (3utlicrs. They are unlikely to have extreme Oat;:*é::;?
distorted by the hj ’heom:)lr‘]-etdry Valges Can- tg~0 o Be?ause ke Ily sum-
maried o) i %‘ned?’ xcr;, data involving Incomes Or prices are ustfg géi\'cﬂ
ares, indsagt it = mea;m. | f)r §§amp'le, the medlap price of a hguse ‘:;s et
becansm e bosma Soﬁirlfce, i routnne'ly'Quoted in the economic e all : distort
the mean by would ha;/e ]itt;)er S?;]era] TN do.llars wqul.d SUt-’Stantuin ')I"h
Question 3, which & L ctfect on the median. This is eviden
United States in F
was $310,000.

= rePorted that the median price of new homes it
ruary 2013 wag $264.900, but the average price, the e

British male heights j
millimeters (about 6
68 inches).

uld be aboyt ¢qual. As an example, notice th;l 3
t that description. The mean height 15 ! 4bov
and the median height is 1725 millimeters (2" '



CHAPTER 7 Summarizing and Displaying Measurement Data 153

The Standard Deviation and Variance

It is not easy to compute the standard deviation of a set of numbers, but most
calculators and computer programs such as Excel now handle that task for you.
For example, in Excel if the data are listed in rows 1 to 20 of Column A, type
"=STDEV.S(A1:A20)" into any cell and the standard deviation will be sbown. It 1s
more important to know how to interpret the standard deviation, which is a useful

measure of how spread out the numbers are. Consider the following two sets of num-
bers, both with a mean of 100:

Numbers Mean Standard Deviation
100, 100, 100, 100, 100 100 0
90, 90, 100, 110, 110 100 10

The first set of numbers has no spread or variability to it at all. It has a standard de-
viation of 0. The second set has some spread to it; on average, the numbers are about
10 points away from the mean, except for the number that is exactly at the mean.
That set has a standard deviation of 10. - :

gk &3

g 2
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