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CHAPTER 8

6. To see whether bar heights in a bar graph are pro-
portional to the numerical values they represent,
create ratios of bar heights, compare them to ratios
of the corresponding quantities, and see if they are
equal. For each case below, determine whether the
bar heights and the numeric values they represent
are proportional.

a. Bar 1. height, 5 cm; value, $8000
Bar 2: height, 5.2 cm; value, $8320
b. Bar 1: height, 0.6 inch: value, 22%
Bar 2: height, 2.2 inches; value, 91%
¢. Bar 1: height, 18 mm; value, 9000 people

Lo

Bar 2: height, 15 mm; value, 7500 people
Bar 3: height, 2.5 mm; value, 1250 people

7. In a pictograph, pictures, symbols, or icons repre-
sent quantities. Suppose the area of a dollar biil with
length 40 mm and width 20 mm will represent the
total cost of an item in the year 2001.

= Total Cost in 2001

I 40 mm - 1[

a. In the year 2002, suppose that the total cost for
the item tripled. Represent the total cost of the
item in 2002 in a way that is not misleading
without changing the size of the dollar bili.

b. Suppose that in the year 2001, an item cost
$5000, and in the year 2002, the same item cost
$4000. Represent the total cost of the item in
2002 in a way that is not misleading by changing
only the length of the doitar bill. What is the
length of the dollar bill that must be used for the
year 20027

¢. Suppose that in the year 2002, the total cost for
the item doubled. Represent the total cost of the
item in 2002 in a way that is not misieading by
changing both the length and the width of the
dollar bill. In the original dollar bill, the length
was twice the width. Maintain that relationship
when creating the dollar bill for the year 2002.
Find the length and width of the doliar bill,
rounded to the nearest tenth of a millimeter, to
use for the year 2002.

8. In a pictograph, pictures, symbols, or icons repre-
sent quantities. Suppose the area of a coin with di-
ameter 20 mum will represent the total cost of an

item in the year 2001.

Descriptive Statistics—Data and Patterns

Total Costin 2001

a. In the year 2002, suppose that the total cost for
the item quadrupled. Represent the total cost of
the item in 2002 in a way that is not misleading
without changing the size of the coin.

b. Suppose that in the year 2001, an item cost
$0.50, and in the year 2002, the same item cost
$0.75. Represent the total cost of the item in
2002 in a way that is not misleading without
changing the size of the coin.

c. Suppose that in the year 2002, the total cost for
the item doubled. Represent this in a way that is
not misleading by changing the diameter of the
coin. In the original coin, the diameter was 20
mm. Find the diameter of the coin, rounded to -
the nearest tenth of a millimeter, to be used for
the year 2002.

9. In 2001, most Americans received a rebate check
from the federal government. The following graph
shows the percentage of Americans who said they
would use their rebate money in a certain way.

Tax Rebate Spending

Treer BAIF fr  viemiens

7

a. Measure each bar height to the nearest tenth of a
centimeter, and determine if the bar heights are
proportional to the percentages they represent.

b. If the bar that represents the 40% of Americans
who would spend their rebate money was drawn
5 ¢m tall, find the heights that should be used
for the other two bars so that bar heights are
proportional to the percentages they represent.
Round heights to the nearest tenth of a cen-
timeter.
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548 “° CHAPTER 8 Descriptive Statistics—Data and Patterns

14. In a July 2005 Allstate survey, people with children
were asked if investing in retirement is a higher pri-
ority, investing in children’s education and retire-
ment is of equal importance, or investing in chil-
dren’s education is a higher priority. The following
graph summarizes the results.

Retirement

a. What does the height of each dollar represent?

b. Approximately what percent of respondents felt
investing in their children’s education was a
higher priority? Approximately what percent of
respondents felt investing in their children’s edu-
cation and retirement was of equal importance?

The area of the dollar that represents those who
felt investing in their children’ education and re-
tirement was of equal importance is approxi-
mately how many times greater than the area of
the dollar that represents those who felt investing
in their children’s education was a higher priority?

C

H

d. Summarize what is misleading about this graph.

15. In 1840, the cost of the federal debt was $0.21 per
person. The cost grew to $26,600 per person in
2005, as shown in the following graph.

a. There are two dimes and a penny in the stack of
coins that accurately represents the federal debt
per person in 1840. If stack that represents the
federal debt per person in 2005 contains only
dimes, then how many dimes should be in the
stack? '

b. Suppose the stack of coins that represents the
federal debt per person in 1840 was drawn 0.5 cm
tall. How tall should the stack of coins that repre-
sents the federal debt per person in 2005 be if
stack heights are proportional to the amounts they
represent? Round to the nearest.centimeter.

¢. Summarize what is misleading about this graph.

16. Small, independent mutual funds attract investors
even though there is no guarantee that investors will
make more money with small funds rather than
farge funds. The following graph illustrates the rela-
tionship between the mutual funds with large asset
size and those with small asset size,

. The disparity in he sizes of mutual
+ funds’is huge. The biggest-circle .-

Source: Adapted from The New York Times

a. If the area of the largest circle represents the top
fifth of all stock and balanced mutual funds with
assets of $82.22 billion, and the circle used has a
radius of 2 inches, what must the radius be for
the circle that represents the smallest fifth, with
assets of $23 million, assuming that area is pro-
portional to assets?

b. If the area of the smallest circle is used to repre-
sent assets of $23 million dollars and measures
2 mm in radius, what must the radius be for the
largest circle if it represents assets of $82.22 bil-
lion, assuming that area is proportional to assets?

¢. Summarize what is misleading about this graph.
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550 = CHAPTER 8 Descriptive Statistics—Data and Patterns

20. The following double-line graph is designed to show
the trends in private housing permits issued and ac-
tual housing starts from May 2002 to October 2003,

: August
Starts  1.820 -
Permits 1.886 -

“The New York 'I'lméé
hitp:/fwww.nytimages.com/portal/
wieck_preview_page_116740.

a. At first glance, what overall impression does the

graph give?

b. Explain how this graph is misleading.

¢. Estimate permit values and housing-start values

from the graph, and use them to create a new
double-line graph, but begin the vertical scale at
zera and expand the horizontal scale.

d. For the graph constructed in part (c), describe the

overall impression the graph gives in private
housing permits and new housing starts.

21. The dropout rates for grades 9 through 12 for
Georgia and Nevada are given in the following tabie.
The dropout rate for a school is found by
dividing the number of dropouts by the total number
of students enrolled in the school at the beginning of
the school year, writing the result as a percentage.

a. Create a double-line graph to represent the data,
and choose a vertical scale that downplays the
differences in dropout raies for the two states.

o

b. Create a double-line graph to represent the data,
and choose a vertical scale that emphasizes the
differences in dropout rates for the two states.

22, The following table gives the results of a survey in
which people of different ethnic groups were asked
whether they suffered from some common condi-
tions in the past six months.

Source: http://www.acnielsen.com.

a. Create a double-bar graph to represent the data,
and choose a vertical scale that downplays the
differences in percentages.

b. Create a double-bar graph to represent the data,
and choose a vertical scale that emphasizes the
differences i percentages.

Problems 23 and 24

In the following pictograph, the ovals that represent the
“nest eggs” have heights that are proportional to the total
amounts in the pension accounts. For example, notice
that the 1991 egg represents $1.2 billion and is half as
tall as the 1993 egyg, which represents $2.4 billion. The
percentages given represent the percentages of the total
pension funds that are distributed in that year.

Source: hitp://www.necs.ed.gov.
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552 * CHAPTER 8 Descriptive Statistics—Data and Patterns

27. The following graphical map displays the electoral
vote distribution of the 1996 Presidential election.

EA Bob Dole (R)
B8 Bill Clinton (13}

a. Based on land area alone, roughly estimate what
fraction of the United States appears to have sup-
ported each candidate? What geographic regions
of the country supported each candidate?

b. Bill Clinton received 379 electoral votes while
Bob Dole received 159 electoral votes. Is area
proportional to the1996 vote totals?

28. The following geographic map displays job growth
for the United States for the year beginning Cctober
2002.

U 5. Job Growth by State {October 2002 to 2003)

Dala; U1.S. Labor Depariment

a. Based on land area alone, roughly estimate what
fraction of the United States appears to have ex-
perienced zero or negative job growth? _

b. What area(s) of the United States experienced
the most dramatic job loss? What area(s) experi-
enced the most dramatic job growth?

Three-Dimensional Graph
Using Cylinders

2 e
2001 2002 2003

Three-Dimensional Graph
Using Pyramids

100 -
80
60 -
401
201 -

0 e

2001 2002

2003

29. Three-dimensional graphs, such as the preceding
examples, are much easier to create using a cotn-

puter program such as Microsoft Excel than to do so

by hand. Use the following guidelines to explore the

three-dimensional graph options in Microsoft Excel.

a. Using the rebate percentages from problem 9,
create a three-dimensional graph in Microsoft
Excel. Discuss any aspects of this graph that
might mislead a reader.

b. Using the pet percentages from problem 10, cre-
ate a three-dimensional graph in Microsoft
Excel. Discuss any aspects of this graph that
might mislead a reader.

¢. Using the percentages for computer use in farm-
ing from problem 11, create a three-dimensional
graph in Microsoft Excel. Discuss any aspects of
this graph that might mislead a reader.

d. Using the percentages for displaying the Ten
Commandments in schools from problem 12,
creale a three-dimensional graph in Microsoft
Excel. Discuss any aspects of this graph that
mtight mislead a reader.
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