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categorical data,

p. 596
numerical data, p. 596

B E F O R E Now W H Y ?

You interpreted data
displays.

You’ll choose appropriate
displays for data sets. 

So you can interpret data about
winter sports, as in Ex. 16.

Using Data Displays

The table shows the results of a survey that
asked students to name their favorite type of
movie. Which display(s) can you use to display
the data?

Solution

The responses to the survey consist of movie
types, which are categorical data. Notice that
the sum of the percents is 100%. So, the best
choice is to use a circle graph. A bar graph
could also be used.

Example 1 Choosing an Appropriate Data Display

Favorite Type of Movie

Type Percent

Drama 17%

Comedy 44%

Action 28%

Sci-Fi 9%

Other 2%

Data that consist of names, labels, or other nonnumerical values, such
as types of animals or colors of hair, are . Data that
consist of numbers, such as weights of animals or lengths of hair, are

. When you choose a data display, one factor you should
consider is whether the data are categorical or numerical.
numerical data

categorical data

Use a line graph to display numerical data that change over 
time.

Use a scatter plot to see trends in paired numerical data.

Use a bar graph to compare categorical data.

Use a circle graph to represent categorical data as parts of a
whole.

Use a stem-and-leaf plot to organize numerical data based on
their digits.

Use a histogram to compare the frequencies of numerical data
that fall in equal intervals.

Use a box-and-whisker plot to organize numerical data into 
four groups of approximately equal size.

Choosing Appropriate Data Displays

1 3
2 5 9

You may want to include an
example of each type of data
display in your notes.

Note Worthy
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Test Scores A teacher uses a histogram and a box-and-whisker plot to
display the test scores of the students in a math class. What are the
advantages of each display?

a. b.

Solution

a. Using the histogram, the teacher can quickly compare the number
of students in each of the intervals. For example, the teacher can
see that 7 students scored from 81 to 90, while only 4 students
scored from 71 to 80.

b. Using the box-and-whisker plot, the teacher can easily divide the
scores into low, low-middle, high-middle, and high groups of
approximately equal size. For example, the teacher can conclude
that about 25% of the class scored 91 or better, and that about
50% of the class scored from 76 to 91.
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Example 2 Comparing Data Displays

Checkpoint

1. In Example 2, the teacher wants to display the test scores so that the
display shows all the individual scores. What type of display should
the teacher use?

Misleading Data Displays The way a data display is drawn can lead
people to make incorrect conclusions. Three examples of potentially
misleading data displays are shown below.

Broken Vertical Axis Large Increments Different Widths
The broken vertical The large increments The different bar 
axis exaggerates on the vertical axis widths suggest a
the differences in minimize the changes comparison of
the bar lengths. in the data. areas, not lengths.
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Checkpoint

2. The rightmost bar of the histogram above appears to be twice as
long as any of the other bars. Is the frequency of the 10–12 interval
twice as great as the frequency of any other interval? Explain. 
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For help with reading line
graphs, see p. 782.

Review Help
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1. Name two data displays that can be used with categorical data.

2. How could it be potentially misleading to use bars with different widths
in a bar graph?

Tell which data display(s) you could use to display the data. Explain why.

3. The responses to a survey question with a choice of yes, no, or maybe

4. The heights (in meters) of different palm trees

5. Bikes The bar graph shows the number of bikes shipped in the U.S.
over four years. Is the graph potentially misleading?

Compare the lengths of the bars
for 1997 and 2000. About how
many times longer is the bar for
2000 than the bar for 1997?

How many times more bikes
were shipped in 2000 than 1997?

Do you think the bar graph is
misleading? Explain.

3

2

1

Guided Problem Solving

Skill Check

Vocabulary Check

Guided Practice

Exercises
More Practice, p. 813
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INTERNET

Business The line graphs display a company’s expenses and profits for
each year from 2000 to 2003. What is misleading about each display?

a. b.

Solution

a. The increments on the vertical axis are too large. It appears that
the company’s expenses have increased only slightly from 2000 
to 2003, when they have actually increased by 50%.

b. The vertical axis is broken. It appears that profits have risen
dramatically from 2000 to 2003, when they have risen only 10%.

240

230

220

210

0
2000 200320022001

Do
lla

rs
 (

th
ou

sa
nd

s)

Profits
400

200

0
2000 200320022001

Do
lla

rs
 (

th
ou

sa
nd

s)

Expenses

Example 3 Identifying Misleading Data Displays
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In Exercises 6–8, tell whether the data are numerical or categorical.
Then tell which data display(s) you would use to display the data.
Explain your reasoning.

6. Bald Eagles A study was done to find the wingspans (in centimeters)
of captured bald eagles.

7. Hockey A coach recorded the number of goals scored by each member
of a hockey team.

8. Energy A study determined the amount of energy that was produced
by different means, such as electric, solar, wind, and natural gas. 

In Exercises 9–12, tell which data display(s) allow you to identify the
specified information.

9. The median of the data set 10. The greatest value of the data set

11. The mode of the data set 12. The frequency of an interval

13. Critical Thinking What information can you get from a box-and-
whisker plot that you cannot get from a histogram? What information
can you get from a histogram that you cannot get from a box-and-
whisker plot? Explain. 

14. Exercising Twenty people were
asked to state the number of
hours per week that they exercise.
The frequency table shows the
results. 

a. Is the frequency table
misleading? Explain.

b. Interpret What conclusions
can you make from the
frequency table?

15. Club A club president records the ages of the members in a club and
wants to group the data in intervals of 2 years. Should the president
use a stem-and-leaf plot or a histogram? Explain.

16. Extended Problem Solving The table shows the number of visitors
(in millions) to ski areas in the United States in 10 different years.

a. Interpret Make a line graph using
every 5th year, starting with 1980.
What trend does the graph show?

b. Interpret Make a new line graph
using all the years given in the
table. What trend does it show? 

c. Critical Thinking Which line graph
represents the data more
accurately, the one in part (a) or
the one in part (b)? Explain.

Practice and Problem Solving

Example Exercises
1 6–12
2 13, 15
3 14, 16, 17

Homework Help

Online Resources
CLASSZONE.COM

• More Examples
• eTutorial Plus

Exercise Per Week (hours)

Interval Tally Frequency

0–2 hours 2 2

2–4 hours 5 5

4–8 hours 51 6

8–16 hours 52 7

U.S. Skier/Snowboarder Visits

Year Visitors Year Visitors

1978 50.2 1990 46.7

1980 39.7 1993 54.6

1983 50.6 1995 54.0

1985 51.9 1998 52.1

1988 53.3 2000 57.3

In the Real World
Winter Sports In 1978, the
Rocky Mountains had 
15.8 million skiers and
snowboarders. In 2000, the
Rocky Mountains had 
19.3 million skiers and
snowboarders. Did the Rocky
Mountains or the entire U.S.
have a greater percent of
increase in the number of skiers
and snowboarders from 1978
to 2000?
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600 Chapter 11 Data Analysis and Probability

Two of the displays shown represent the same data. Which one doesn’t?

Double Data

17. Critical Thinking The circle graph
shows the results of a survey that
asked students what their favorite
beach activity is. In what way is
this graph misleading? Explain.

18. Challenge Find and copy a data display from a newspaper 
or magazine.

a. Are the data in the display numerical or categorical?

b. Writing Do you think the display is potentially misleading?
Explain.

Find the sum or difference. (Lessons 5.2, 5.3)

19. �
3
7

� � ���
2
7

�� 20. ��
1
7
8
� � �

1
5
8
� 21. �

4
5

� � �
1
7
5
� 22. ��

3
4

� � �
1
1
2
�

23. Geometry A trapezoid has an area of 140 square centimeters and bases
of 15 centimeters and 20 centimeters. What is the height of the
trapezoid? (Lesson 10.3)

24. Make a box-and-whisker plot of the following data:  255, 287, 299, 224,
200, 360, 231, 388, 318, 364, 381. (Lesson 11.2)

25. Multiple Choice Which would be an
appropriate display for the data?

A. Line graph B. Circle graph

C. Scatter plot D. Histogram

26. Short Response A meteorologist has measured the amount of
precipitation each month in a certain area. The meteorologist wants 
to use a data display that shows patterns in monthly precipitation
changes. What type of display should the meteorologist use? Explain.

Standardized Test
Practice

Mixed Review

Swimming 42%

Favorite Beach Activity

Surfing 26%

Volleyball 16%

Jet skiing 16%

Candidate Percent of vote

A 43%
B 28%
C 29%
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