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You have probably heard that “a picture is worth a thousand words.” The same can
be said about statistical graphs because they summarize hundreds or thousands of
numbers. Many people are intimidated by statistical information presented in fre-

quency distributions or in other tabular forms, but they find the same information to be read-
able and understandable when presented graphically. Graphs tell a story in “pictures” rather
than in words or numbers. They are supposed to make us think about the substance rather than
the technical detail of the presentation. 

In this chapter you will learn about some of the most commonly used graphical techniques.
We concentrate less on the technical details of how to create graphs and more on how to
choose the appropriate graphs to make statistical information coherent. We also focus on how
to interpret information presented graphically and how to recognize when a graph distorts
what the numbers have to say. A graph is a device used to create a visual impression, and that
visual impression can sometimes be misleading. 

As we introduce the various graphical techniques, we also show you how to use graphs to
tell a “story.” The particular story we tell in this chapter is that of senior citizens in the United
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States. The different types of graphs introduced in this chapter demonstrate the many facets
of the aging of American society over the next four decades. People have tended to talk about
seniors as if they composed a homogeneous group, but the different graphical techniques we
illustrate here dramatize the wide variations in economic characteristics, living arrangements,
and family status among people aged 65 and older. Most of the statistical information pre-
sented in this chapter is based on numerous reports prepared by statisticians from the U.S.
Census Bureau and other government agencies that gather information about senior citizens
in the United States. 

Numerous graphing techniques are available to you, but here we focus on just a few of the
most widely used in the social sciences. The first two, the pie and bar charts, are appropriate
for nominal and ordinal variables. The next two, histograms and frequency polygons, are used
with interval-ratio variables. We also discuss statistical maps and time series charts. The
statistical map is most often used with interval-ratio data. Finally, time series charts are used
to show how some variables change over time. 

- THE PIE CHART:
THE RACE AND ETHNICITY OF THE ELDERLY

The elderly population of the United States is racially heterogeneous. As the data in Table 3.1
show, of the total elderly population (defined as persons 65 years and older) in 2003, about
31.5 million were white,1 about 3 million black, 172,247 American Indian, 993,792 Asian
American, 27,399 Native Hawaiian or Pacific Islander, and 210,493 were two or more races
combined. 

A pie chart shows the differences in frequencies or percentages among categories of a nom-
inal or an ordinal variable. The categories are displayed as segments of a circle whose pieces
add up to 100 percent of the total frequencies. The pie chart shown in Figure 3.1 displays the
same information that Table 3.1 presents. Although you can inspect these data in Table 3.1, you
can interpret the information more easily by seeing it presented in the pie chart in Figure 3.1. It
shows that the elderly population is predominantly white (87.7%), followed by black (8.3%). 

✓✓  Learning Check. Notice that the pie chart contains all of the information
presented in the frequency distribution. Like the frequency distribution, charts have an
identifying number, a title that describes the content of the figure, and a reference to a
source. The frequency or percentage is represented both visually and in numbers.

Pie chart A graph showing the differences in frequencies or percentages among
categories of a nominal or an ordinal variable. The categories are displayed as
segments of a circle whose pieces add up to 100 percent of the total frequencies. 
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1The U.S. Bureau of the Census identifies most Hispanic Americans as white.
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Notice that the percentages for several of the racial groups are under 3 percent. It might
be better to combine categories—American Indian, Asian, Native Hawaiian—into an “other
races” category. This will leave us with three four distinct categories: White, Black, Other,
and Two or More Races. The revised pie chart is presented in Figure 3.2. Confirm for your-
self how the percentages are derived from Table 3.1. We can highlight the diversity of the
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American Indian .5% Two or more races .6%

N = 35,919,174 

Figure 3.1 Annual Estimates U.S. Population 65 Years and Over by Race, 2003

Race Frequency (f) Percentage (%)

White alone 31,516,040 87.7
Black alone 2,999,203 8.3
American Indian alone 172,247 .5
Asian alone 993,792 2.8
Native Hawaiian or Pacific Islander 27,399 .1
Two or more races combined 210,493 .6
Total 35,919,174 100

Table 3.1 Annual Estimates of the U.S. Population 65 Years and Over by Race, 2003

Source: Population Division, U.S. Census Bureau. 2004. Annual Estimates of the Population by Sex, Age and Race
for the United States: April 1, 2000 to July 1, 2003 (NC-EST2003-04-01). 

Source: Population Division, U.S. Census Bureau. 2004. Annual Estimates of the Population by Sex, Age and Race
for the United States: April 1, 2000 to July 1, 2003 (NC-EST2003-04-01).
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elderly population by “exploding” the pie chart, moving the segments representing these
groups slightly outward to draw them to the viewer’s attention. 

✓✓  Learning Check. Note that we could have “exploded” the segment of the pies
representing the black and other population if we had wanted to highlight the propor-
tion of whites.

- THE BAR GRAPH: THE LIVING ARRANGEMENTS
AND LABOR FORCE PARTICIPATION OF THE ELDERLY

The bar graph provides an alternative way to present nominal or ordinal data graphically. It
shows the differences in frequencies or percentages among categories of a nominal or an ordi-
nal variable. The categories are displayed as rectangles of equal width with their height pro-
portional to the frequency or percentage of the category.

Let’s illustrate the bar graph with an overview of the living arrangements of the elderly.
Living arrangements change considerably with advancing age—an increasing number of the
elderly live alone or with other relatives. Figure 3.3 is a bar graph displaying the percentage
distribution of the elderly males by living arrangements in 2000. This chart is interpreted
similarly to a pie chart except that the categories of the variable are arrayed along the
horizontal axis (sometimes referred to as the x-axis) and the percentages along the vertical
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White 87.7%

Black 8.3% Other and two or more races 4%

N = 35,919,174

Figure 3.2 Annual Estimates of U.S. Population 65 Years and Over, 2003

Source: Population Division, U.S. Census Bureau. 2004. Annual Estimates of the Population by Sex, Age and Race
for the United States: April 1, 2000 to July 1, 2003 (NC-EST2003-04-01).

03-Frankfort 4657.qxd  4/26/2005  7:46 PM  Page 66



axis (sometimes referred to as the y-axis). This bar graph is easily interpreted: It shows that
in 2000, 17 percent of the elderly males lived alone, 72.6 percent were married and living with
their spouse, and the remaining 10.4 percent were living in other nonfamily situations. 

Construct a bar graph by first labeling the categories of the variables along the horizontal
axis. For these categories, construct rectangles of equal width, with the height of each pro-
portional to the frequency or percentage of the category. Note that a space separates each of
the categories to make clear that they are nominal categories. 

Bar graph A graph showing the differences in frequencies or percentages
among categories of a nominal or an ordinal variable. The categories are dis-
played as rectangles of equal width with their height proportional to the fre-
quency or percentage of the category.

Bar graphs are often used to compare one or more categories of a variable among differ-
ent groups. For example, there is an increasing likelihood that women will live alone as they
age. The longevity of women is the major factor in the gender differences in living arrange-
ments.2 In addition, elderly widowed men are more likely to remarry than elderly widowed
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Figure 3.3 Living Arrangements of Males (65 and Older) in the United States, 2000

Source: Smith, Denise. 2003. “The Older Population in the United States: March 2002.” Current Population Reports,
P20-546. Table 6. Washington D.C.: U.S. Government Printing Office.

2U.S. Bureau of the Census, “Marital Status and Living Arrangements: March 1996,” Current
Population Reports, 1998, P20-496, p. 5.
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women. Also it has been noted that the current generation of elderly women has developed
more protective social networks and interests.3

Suppose we want to show how the patterns in living arrangements differ between men and
women. Figure 3.4 compares the percentage of women and men 65 years and older who lived
with others or alone in 2003. It clearly shows that elderly women are more likely than elderly
men to live alone. 

We can also construct bar graphs horizontally, with the categories of the variable arrayed
along the vertical axis and the percentages or frequencies displayed on the horizontal axis.
This format is illustrated in Figure 3.5, which compares the percent of men and women 55
years and over in the civilian labor force for 2002. 

From Figure 3.5, we see that for all age categories, men were more likely to be employed
than women. In the age category of 65 or older, 18 percent of men were in the labor force,
almost double the 9.8 percent for women.

- THE STATISTICAL MAP:
THE GEOGRAPHIC DISTRIBUTION OF THE ELDERLY

Since the 1960s, the elderly have been relocating to the South and the West of the United States.
It is projected that by 2020 these regions will increase their elderly population by as much as 80
percent. We can display these dramatic geographical changes in American society by using a
statistical map. Maps are especially useful for describing geographical variations in variables,
such as population distribution, voting patterns, crime rates, or labor force composition. 

Let’s look at Figure 3.6. It presents a statistical map, by state, of the percent of the popu-
lation 65 years and over for 2000. The variable percent of the population 65 years and over
in 2000 has four categories: under 10 percent, 10–11.9 percent, 12–13.9 percent, and 14 per-
cent or more. Each category is represented by a different shading (or color code), and the
states are shaded depending on their classification into the different categories. To make it
easier to read a map that you construct and to identify its patterns, keep the number of cate-
gories relatively small—say, not more than five. 

Maps can also display geographical variations on the level of cities, counties, city blocks,
census tracts, and other units. Your choice of whether to display variations on the state level
or for smaller units will depend on the research question you wish to explore. 

✓✓  Learning Check. Can you think of a few other examples of data that could be
described using a statistical map?

- THE HISTOGRAM

The histogram is used to show the differences in frequencies or percentages among categories
of an interval-ratio variable. The categories are displayed as contiguous bars, with width
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3U.S. Bureau of the Census, “65+ in America,” Current Population Reports, 1996, Special Studies
P23-190, pp. 6-1, 6-8.
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Figure 3.5 Percent of Men and Women 55 Years and Over in the Civilian Labor Force,
2002

Source: Smith, Denise. 2003.
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Figure 3.4 Living Arrangement of U.S. Elderly (65 and Older) by Gender, 2003

Source: Smith, Denise. 2003. “The Older Population in the United States: March 2002.” Current Population Reports,
P20-546. Table 6. Washington, D.C.: U.S. Government Printing Office.
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proportional to the width of the category and height proportional to the frequency or percent-
age of that category. A histogram looks very similar to a bar chart except that the bars are con-
tiguous to each other (touching) and may not be of equal width. In a bar chart, the spaces
between the bars visually indicate that the categories are separate. Examples of variables with
separate categories are marital status (married, single), gender (male, female), and employ-
ment status (employed, unemployed). In a histogram, the touching bars indicate that the
categories or intervals are ordered from low to high in a meaningful way. For example, the
categories of the variables hours spent studying, age, and years of school completed are
contiguous, ordered intervals. 

Figure 3.7 is a histogram displaying the percentage distribution of the population 65 years
and over by age. The data on which the histogram is based are presented in Table 3.2. To con-
struct the histogram of Figure 3.7, arrange the age intervals along the horizontal axis and the
percentages (or frequencies) along the vertical axis. For each age category, construct a bar
with the height corresponding to the percentage of the elderly in the population in that age
category. The width of each bar corresponds to the number of years that the age interval rep-
resents. The area that each bar occupies tells us the proportion of the population that falls into
a given age interval. The histogram is drawn with the bars touching each other to indicate that
the categories are contiguous. 
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Figure 3.6 Percent of the Population 65 years and Over, 2000
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Histogram A graph showing the differences in frequencies or percentages
among categories of an interval-ratio variable. The categories are displayed as
contiguous bars, with width proportional to the width of the category and height
proportional to the frequency or percentage of that category.

✓✓  Learning Check. When bar charts or histograms are used to display the fre-
quencies of the categories of a single variable, the categories are shown on the x-axis
and the frequencies on the y-axis. In a horizontal bar chart or histogram this is reversed.
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Figure 3.7 Age Distribution of U.S. Population 65 Years and Over, 2000

Age Percentage 

65–69 27.2
70–74 25.3
75–79 21.2
80–84 14.1
85–89 8.0
90–94 3.2
95+ 1.0
Total 100.0
(N) 34,991,752

Table 3.2 Percentage Distribution of U.S. Years and
Over of Population 65 by Age, 2000 

Source: Hetzel and Smith, 2001.

03-Frankfort 4657.qxd  4/26/2005  7:46 PM  Page 71



- STATISTICS IN PRACTICE: THE “GRAYING” OF AMERICA 

We can also use the histogram to depict more complex trends, as, for instance, the “graying”
of America. Let’s consider for a moment some of these trends: The elderly population today
is ten times larger than it was in 1900, and it will more than double by the year 2030. Indeed,
as a journalist has pointed out, if the automobile had existed in Colonial times, half the resi-
dents of the New Land . . . couldn’t have taken a spin: One of every two people were under
age 16. Most didn’t live long enough to reach old age. Today, the population too young to
drive has dropped to one in four while adults 65 and over account for one in eight.4

The histogram can give us a visual impression of these demographic trends. For an illus-
tration, let’s look at Figures 3.8 and 3.9. Both are applications of the histogram. They exam-
ine, by gender, age distribution patterns in the U.S. population for 1955 and 2010 (projected).
Notice that in both figures, age groups are arranged along the vertical axis, whereas the fre-
quencies (in millions of people) are along the horizontal axis. Each age group is classified by
males on the left and females on the right. Because this type of histogram reflects age distri-
bution by gender, it is also called an age-sex pyramid.
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4USA Today, November 10, 1992.
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Figure 3.8 U.S. Population by Gender and Age, 1955 (in millions)

Source: U.S. Bureau of the Census, Current Population Reports, 1992, P23–178.
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Visually compare the different pieces of data presented in these graphs. By observing where
age groups are concentrated, you can discern major patterns in age distribution over time. Note
the different shapes of Figure 3.8 and Figure 3.9. Whereas in 1955 the largest group in the pop-
ulation was 0 to 9 years old, in 2010 the largest group will be 45 to 54 years old. These dramatic
changes reflect the “graying” of the baby boom (born 1946 to 1965) generation. Almost 84 mil-
lion babies were born in the United States from 1946 to 1965, which is 60 percent more than
were born during the preceding two decades. By 2010, as the baby boom generation reaches
45 to 64, the number of middle-aged and elderly Americans will increase dramatically.

Observe the differences in the number of men and women as age increases. These differ-
ences are especially noticeable in Figure 3.9. For example, between ages 70 and 74, women
outnumber men 5 to 4; for those 85 years and over, women outnumber men almost 2 to 1.
These differences reflect the fact that at every age male mortality exceeds female mortality. 

✓✓  Learning Check. Notice that when we want to use the histogram to compare
groups, we must show a histogram for each group (see Figures 3.8 and 3.9). When we
compare groups on the bar chart, we are able to compare two or more groups on the
same bar chart (see Figure 3.4).
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Figure 3.9 U.S. Population by Gender and Age, 2010 (in millions)

Source: U.S. Bureau of the Census, Current Population Reports, 1992, P23–178.
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- THE FREQUENCY POLYGON

Numerical growth of the elderly population is worldwide, occurring in both developed and
developing countries. In 1994 thirty nations had elderly populations of at least 2 million.
Demographic projections indicate that there will be 55 such nations by 2020. Japan is one of
the nations experiencing dramatic growth of its elderly population. Figure 3.10 is a frequency
polygon displaying the elderly population of Japan by age. 

The frequency polygon is another way to display interval-ratio distributions; it shows the
differences in frequencies or percentages among categories of an interval-ratio variable.
Points representing the frequencies of each category are placed above the midpoint of the cat-
egory and are joined by a straight line. Notice that in Figure 3.10 the age intervals are
arranged on the horizontal axis and the frequencies along the vertical axis. Instead of using
bars to represent the frequencies, however, points representing the frequencies of each inter-
val are placed above the midpoint of the intervals. Adjacent points are then joined by straight
lines. 

Both the histogram and the frequency polygon can be used to depict distributions and
trends of interval-ratio variables. How do you choose which one to use? To some extent, the
choice is a matter of individual preference, but, in general, polygons are better suited for com-
paring how a variable is distributed across two or more groups or across two or more time
periods. For example, Figure 3.11 compares the elderly population in Japan for 2000 with the
projected elderly population for the years 2010 and 2020. 

Let’s examine this frequency polygon. It shows that Japan’s population age 65 and over is
expected to grow dramatically in the coming decades. According to projections, Japan’s
oldest-old population, those 80 years or older, is also projected to grow rapidly, from about
4.8 million (less than 4 percent of the total population) to 10.3 million (8.4 percent) by 2020.
This projected rise has already led to a reduction in retirement benefits and other adjustments
to prepare for the economic and social impact of a rapidly aging society.5

Frequency polygon A graph showing the differences in frequencies or percent-
ages among categories of an interval-ratio variable. Points representing the fre-
quencies of each category are placed above the midpoint of the category and are
joined by a straight line.

✓✓  Learning Check. Look closely at the frequency polygon shown in Figure 3.11.
Comparing 2000 and 2020 data, how would you characterize the population increase
among the Japanese elderly?
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5U.S. Bureau of the Census, “65+ in America,” Current Population Reports, 1996, Special Studies,
P23-190, pp. 2–3.
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- TIME SERIES CHARTS

We are often interested in examining how some variables change over time. For example,
we may be interested in showing changes in the labor force participation of Latina women
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Figure 3.10 Population of Japan, Age 55 and Over, 2000
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Source: Adapted from U.S. Bureau of the Census, Center for International Research, International Data Base, 2003.

Source: Adapted from U.S. Bureau of the Census, Center for International Research, International Data Base, 2003.
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over the last decade, changes in the public’s attitude toward abortion rights, or changes in
divorce and marriage rates. A time series chart displays changes in a variable at different
points in time. It involves two variables: time, which is labeled across the horizontal axis,
and another variable of interest whose values (frequencies, percentages, or rates) are
labeled along the vertical axis. To construct a time series chart, use a series of dots to mark
the value of the variable at each time interval, and then join the dots by a series of straight
lines. 

Figure 3.12 shows a time series from 1900 to 2050 of the percentage of the total U.S. pop-
ulation that is 65 years or older (the figures for the years 2000 through 2050 are projections
made by the Social Security Administration, as reported by the U.S. Census Bureau). This
time series lets us clearly see the dramatic increase in the elderly population. The number of
elderly increased from a little less than 5 percent in 1900 to about 12.4 percent in 2000. The
rate is expected to increase to 20 percent of the total population. This dramatic increase in
the elderly population, especially beginning in the year 2010, is associated with the “graying”
of the baby boom generation. This group, which was 0 to 9 years old in 1955 (see the age
pyramid in Figure 3.8), will be 55 to 64 years old in the year 2010. 

The implications of these demographic changes are enormous. To cite just a few, there will
be more pressure on the health-care system and on private and public pension systems. In
addition, because the voting patterns of the elderly differ from those of younger people, the
“graying” of America will have major political effects.

Often we are interested in comparing changes over time for two or more groups. Let’s
examine Figure 3.13, which charts the trends in the percentage of divorced elderly from 1960
to 2050 for men and women. This time series graph shows that the percentage of divorced
elderly men and elderly women was about the same until 2000. For both groups the
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Figure 3.12 Percent of Total U.S. Population 65 Years and Over, 1900 to 2050

Source: Federal Interagency Forum on Aging Related Statistics, Older Americans 2004: Key Indictators of Well
Being, 2004.
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percentage increased from less than 2 percent in 1960 to about 5 percent in 1990.6 According
to projections, however, there will be significant increases in the percentage of men and espe-
cially women who are divorced: from 5 percent of all the elderly in 1990 to 8.4 percent of all
elderly men and 13.6 percent of all elderly women by the year 2050. This sharp upturn and
the gender divergence are clearly emphasized in Figure 3.13. 

Time series chart A graph displaying changes in a variable at different points
in time. It shows time (measured in units such as years or months) on the hori-
zontal axis and the frequencies (percentages or rates) of another variable on the
vertical axis. 

✓✓  Learning Check. How does the time series chart differ from a frequency poly-
gon? The difference is that frequency polygons display frequency distributions of a
single variable, whereas time series charts display two variables. In addition, time is
always one of the variables displayed in a time series chart. 
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Table 6-1.
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- DISTORTIONS IN GRAPHS

In this chapter we have seen that statistical graphs can give us a quick sense of the main
patterns in the data. However, graphs not only quickly inform us; they can also quickly deceive
us. Because we are often more interested in general impressions than in detailed analyses of
the numbers, we are more vulnerable to being swayed by distorted graphs. But what are graph-
ical distortions? How can we recognize them? In this section we illustrate some of the most
common methods of graphical deception so you will be able to critically evaluate information
that is presented graphically. To help you learn more about graphical “integrity,” we highly rec-
ommend The Visual Display of Quantitative Information (1992), by Edward Tufte. This book
not only demonstrates the many advantages of working with graphs, but also contains a
detailed discussion of some of the pitfalls in the application and interpretation of graphics.

Shrinking and Stretching the Axes: Visual Confusion 

Probably the most common distortions in graphical representations occur when the distance
along the vertical or horizontal axis is altered in relation to the other axis.7 Axes can be stretched
or shrunk to create any desired result. Let’s look at the example presented in Figure 3.14a. It is
taken from a 1993 issue of USA Today, showing changes in cost per child enrolled in Head Start.
The impression the graph gives is that from 1966 to 1993, cost per child skyrocketed! However,
although the cost has indeed gone up from $271 to $3,849, these figures are not adjusted for
inflation. Suppose that we want to make the increase in cost look more moderate without adjust-
ing for inflation. We can stretch the horizontal axis to enlarge the distance between the years, as
shown in Figure 3.14b. Because of this stretching, the trend appears less steep and the increase
in cost appears smaller. We have changed the impression considerably without altering the data
in any way. Another way to decrease the steepness of the slope is to shrink the vertical axis so
that the dollar amounts are represented by smaller heights than they are in Figure 3.14a or 3.14b. 

The opposite effect can be obtained by shrinking the horizontal axis and narrowing the dis-
tance between the points on the scale. That technique makes the slope look steeper.8 Consider
the graphs in Figure 3.15, which depict the increase in the number of women elected to state
legislatures between 1973 and 1993. In Figure 3.15a the increase of more than 300 percent
(from 424 to 1,516), although discernible, does not appear to be very great. This increase can
be made to appear more dramatic by shrinking the horizontal axis so the years are moved closer
together. This was done in Figure 3.15b, which represents the same data. The steeper slope, cre-
ated by moving the years closer together, gives the impression of a more substantial increase. 

✓✓  Learning Check. When you are using a computer software program to draw a
graph, the program will automatically adjust the size of the axes to avoid distortion. You
can change the formats if you find that the graph is distorted.
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7R. Lyman Ott et al., Statistics: A Tool for Social Sciences (Boston: PWS-Kent Publishing Co.,
1992), pp. 92–95.

8Ibid
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- DISTORTIONS WITH PICTURE GRAPHS 

Another way to distort data with graphs is to use pictures to represent quantitative informa-
tion. The problem with picture graphs is that the visual impression received is created by the
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Source: Adapted from Marty Baumann, USA TODAY, February 12, 1993. Copyright 1993 USA TODAY. Reprinted
with permission.
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picture’s total area rather than by its height (the graphs we have discussed so far rely on
height). 

Take a look at Figure 3.16. It shows the estimated number of HIV-infected people in some
of the hardest-hit areas around the world in 1992. Note that sub-Saharan Africa, where the
virus may have originated, is the hardest hit, with 6.5 million infected men and women. This
number is more than six times the number of HIV infections in South and Central America,
where the number of infections is about 1 million. Yet the human figures representing the
number of infections for Africa are about 20 times larger in total area than the size of the
human figures for South and Central America. The reason for this magnified effect is that
although the data are one-dimensional (1 million compared with 6.5 million infected people
in sub-Saharan Africa), the human figures representing these numbers are two-dimensional.
Therefore, it is not only height that is represented but width as well, creating a false impres-
sion of the difference in the number of HIV infections. 

These examples illustrate some potential pitfalls in interpreting graphs, emphasizing the
point that a graph is a device used to create a visual impression, and that visual impressions
can sometimes be misleading. Always interpret a graph in the context of the numerical infor-
mation the graph represents.

- STATISTICS IN PRACTICE: DIVERSITY AT A GLANCE

We now illustrate some additional ways in which graphics can be used to visually highlight
diversity. In particular, we show how graphs can help us to (1) explore the differences and
similarities among the many social groups coexisting within American society and (2) empha-
size the rapidly changing composition of the U.S. population. Indeed, because of the
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Figure 3.16 Estimated Number of HIV Infections in 1992

Source: Adapted from The New York Times, June 28, 1992. Copyright © 1992 The New York Times Co. Reprinted
by permission.
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heterogeneity of American society, the most basic question to ask when you look at data is
“compared to what?” This question not only is at the heart of quantitative thinking9 but under-
lies inclusive thinking as well. 

Three types of graphs—the bar chart, the frequency polygon, and the time series chart—
are particularly suitable for making comparisons among groups. Let’s begin with the bar
chart displayed in Figure 3.17. It compares the college degree attainment of those 55 years
and over by gender. Figure 3.17 shows that the percentage of men with a bachelor’s degree
or higher is higher than women in all age groups. The smallest gap is among those 65–74,
of whom 23.3 percent of men had bachelor’s degrees or higher compared with 14.7 percent
of women. 

✓✓  Learning Check. Examine Figure 3.17 again. Can you think of possible expla-
nations for the higher rates of men with bachelor’s degrees than women?
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Source: Smith, 2003.

9Edward R. Tufte, The Visual Display of Quantitative Information (Cheshire, CT: Graphics Press,
1983), p. 53.
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The frequency polygon provides another way of looking at differences based on gender,
race/ethnicity, or other attributes such as class, age, or sexual orientation. For example, Figure
3.18 compares years of school completed by black Americans ages 15 to 64 and 65 years and
older with that of all Americans in the same age groups. 

The data illustrate that in the United States the percentage of Americans who have com-
pleted only 8 years of education has declined dramatically, from about 15.4 percent among
Americans 65 years and older to 5.3 percent for those 15 to 64 years old. The decline for black
Americans is even more dramatic, from 25.5 percent of the black elderly to about 4.4 percent
for those 15 to 64 years old. The corresponding trend illustrated in Figure 3.18 is the increase
in the percentage of Americans (all races as well as black Americans) who have completed 9
to 12 years of schooling, 13 to 15 years, or 16 years or more. For example, about 13.9 per-
cent of black Americans 65 years or older completed 13 to 15 years of schooling, compared
with 27.7 percent of those 15 to 64 years. 

The trends shown in Figure 3.18 reflect the development of mass education in the United
States during the past 50 years. The percentage of Americans who have completed 4 years of
high school or more has risen from about 40 percent in 1940 to 85 percent in 2003 (record
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Figure 3.18 Years of School Completed in the United States by Race and Age, 2003

Source: Stoops, Nicole. 2004. “Educational Attainment in the United States: 2003.” Current Population Reports,
P20–550. Washington D.C.: U.S. Government Printing Office.
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high according to the U.S. Census Bureau). Similarly, in 1940 only about 5 percent of
Americans completed 4 years or more of college, compared with 27 percent in 2003.10

✓✓  Learning Check. Figure 3.18 illustrates that overall, younger Americans
(15 to 64 years old) are better educated than elderly Americans. However, despite these
overall trends there are differences between the number of years of schooling completed
by “blacks” and “all races.” Examine Figure 3.18 and find these differences. What do
they tell you about schooling in America? 

Finally, Figure 3.19 is a time series chart showing changes over time in the percentage of
divorced white, black, and Latina women. It shows that between 1975 and 1985, the percentage
of divorce among white and black women increased steadily. However, between 1985 and 1990
there was a dramatic decline in the percentage of divorce among black women, whereas the per-
centage of divorce among white women changed very little. In part, the apparent decline in the
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10Nicole Stoops, “Educational Attainment in the United States, 2003.” Current Population Reports,
2004, P20-550, p. 1.
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Figure 3.19 Percentage of Divorced U.S. Women (after first marriage) by Race and
Hispanic Origin, 1975, 1980, 1985, and 1990

Note: Data not available for Hispanic women, 1975.

Source: U.S. Bureau of the Census, Current Population Reports, 1992, P23–178.
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divorce rate among black women is because they are more likely to separate without divorcing.
For whatever reason, however, the result is a convergence in the percentage of divorce among
white and black women. In contrast, the percentage of divorce among Latina women decreased
slightly between 1980 and 1985 and remained almost unchanged between 1985 and 1990. 

To conclude, the three examples of graphs in this section as well as other examples through-
out this chapter have illustrated how graphical techniques can portray the complexities of the
social world by emphasizing the distinct characteristics of age, gender, and ethnic groups. By
depicting similarities and differences, graphs help us better grasp the richness and complexi-
ties of the social world. 

K E Y  T E R M S

M A I N  P O I N T S

• A pie chart shows the differences in
frequencies or percentages among categories
of nominal or ordinal variables. The cate-
gories of the variable are segments of a circle
whose pieces add up to 100 percent of the
total frequencies. 

• A bar graph shows the differences in
frequencies or percentages among categories
of a nominal or an ordinal variable. The cat-
egories are displayed as rectangles of equal
width with their height proportional to the
frequency or percentage of the category. 

• Histograms display the differences in
frequencies or percentages among categories
of interval-ratio variables. The categories are
displayed as contiguous bars with their width
proportional to the width of the category and

height proportional to the frequency or per-
centage of that category. 

• A frequency polygon shows the differ-
ences in frequencies or percentages among
categories of an interval-ratio variable.
Points representing the frequencies of each
category are placed above the midpoint of the
category (interval). Adjacent points are then
joined by a straight line. 

• A time series chart displays changes
in a variable at different points in time. It
displays two variables: time, which is labeled
across the horizontal axis, and another vari-
able of interest whose values (for example,
frequencies, percentages, or rates) are labeled
along the vertical axis.

O N  Y O U R  O W N

Log on to the web-based student study site at http://www.pineforge.com/frankfort-
nachmiasstudy4 for additional study questions, quizzes, web resources, and links
to social science journal articles reflecting the statistics used in this chapter.
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Figure 3.20

S P S S  D E M O N S T R A T I O N S  

Demonstration 1: Producing a Bar Chart [GSS02PFP-B]

SPSS for Windows greatly simplifies and improves the production of graphics. The program offers a
separate choice from the main menu bar, Graphs, that lists more than a dozen types of graphs that SPSS
can create. We will use GSS02-B for this demonstration. 

The fourth option under the Graphs menu is Bar, which will produce various types of bar charts. We
will use bar charts to display the distribution of the nominal variable MARITAL (marital status of
respondent). After clicking on Graphs and then Bar, you will be presented with the initial dialog box
shown in Figure 3.20. 

Almost all graphics procedures in SPSS begin with a dialog box that allows you to choose exactly
which type of chart you want to construct. Many graph types can display more than one variable (the
Clustered or Stacked choices). We will keep things simple here, so click on Simple, then on Define.
When you do so, the main dialog box for simple bar charts opens (Figure 3.21). 

The variable MARITAL should be placed in the box labeled “Category Axis.” In the
“Bars Represent” box, click on the “% of cases” radio button. This choice changes the default
statistic from the number of cases to percentages, which are normally more useful for comparison
purposes. 

There is one more thing to do before telling SPSS to create the bar chart. Unlike the way
SPSS works for the statistical procedures, SPSS automatically includes missing values in many
graphs rather than deleting them. You can, and should, change this by clicking on Options. You will
see the dialog box shown in Figure 3.22. Click in the box labeled “Display groups defined by miss-
ing values” to turn off this choice. Then click on Continue, then on OK to submit your request
to SPSS. 

The bar chart for MARITAL is presented in an output window labeled SPSS Viewer. You can see in
Figure 3.23 that the bar chart for MARTIAL has five bars because the only valid responses to this ques-
tion are “married,” “widowed,” “divorced,” “separated,” and “never married.”
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Figure 3.22

Figure 3.21
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Figure 3.23

SPSS graphs can be edited by selecting Edit, then SPSS Chart Object, then Open, which moves the
graph to its own window (Chart Editor) and displays various editing tools and choices. 

Demonstration 2: Producing a Histogram

Histograms are used to display interval or ratio variables. We’ll use the variable AGE from the 2002
GSS file. Under the Graphs menu in SPSS is an Interactive option, then select Histogram. Click on
these choices and you will see the dialog box shown in Figure 3.24. 

Histograms are created for one variable at a time (that’s why there was no opening dialog box as for
bar charts). You simply put (drag) the variable you want to display in the first empty box. You don’t need
to worry about missing values in histograms; unlike the bar chart default, SPSS automatically deletes
them from the display. Notice that SPSS includes icons to indicate the level of measurement for each
variable. Interval-ratio variables (or scale variables as SPSS refers to them) is matched with a ruler icon.
Click on the OK button (on the bottom left-hand corner) to process this request. The resulting histogram
is shown in Figure 3.25.

SPSS automatically decided that the appropriate width for each interval, based on the range of the
variable AGE and the optimal number of bars to be displayed on a screen. The number displayed under
each bar is the midpoint of that interval, so, for example, the bar for 20 years of age includes everyone
from 20 to 22 years of age. [The SPSS automatic formats may lead to data distortion, as we discussed
in this chapter under “Distortions in Graphs.” You can change the formats (interval widths) if you find
that the graphs are distorted.] 
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S P S S  P R O B L E M S

Module GSS02PFP-B

1. You have been assigned data for a presentation on Internet use. You’ve decided to examine the
differences in use between men and women. Using data from the GSS02-B, you examine
NEWS30 (number of times respondents use an Internet news site in the past 30 days) and
WWWHR (number of hours spent on the Internet in a week). There are certainly other variables
that you could use. 
a. Using SPSS, construct pie charts NEWS30. Be sure to include appropriate labels and to

remove any missing responses from the chart. [Hint: With the SPSS menus, first choose
Data–Split File from the menu, then choose “Organizer output by groups” in the dialog box
and place SEX in the Groups Based On box (and click on OK). All procedures after this will
be done separately for men and women. To create your pie charts, select Graphs–Pie, then
select “Summaries for Groups of Cases,” click on “Define.” In the box under “Define Slices
by” click over the name of your variable, NEWS30.]

b. Now construct a histogram for WWWHR (Hint: From the SPSS menus, choose
Graphs–Bar.) Option: If you want to create one histogram with both men and women, you
should return to Data–Split File and request click on “Analyze all cases, do not create
groups.”

c. Briefly describe the difference regarding Internet use between men and women, using either
the pie or bar charts.

2. Is there a difference in Internet use between those with a high school diploma and those with a
bachelor’s degree? Based on Exercise 1, reconstruct the bar chart for WWWHR, separating the
responses between high school graduates and college graduates. 

The most straightforward way to produce this output is to first split the file into groups and have
SPSS analyze each separately. Choose Data–Split File from the menu, then choose “Organize
output by groups” in the dialog box and place DEGREE in the Groups Based On box (and click
on OK). All procedures run after this will be done separately for all degree categories. 

Your output should present separate bar charts for all degree categories, but focus only on those
for high school and bachelor’s degree graduates. Compare the bar charts. What difference
exists? 

3. Is there a difference in responses between men and women in whether they support legalization
of marijuana (GRASS) and gun permits (GUNLAW)? Based on the level of measurement for
each variable, determine the appropriate graphic display. Produce separate graphs for men and
women (you can use the Data–Split File option to create separate graphs). What differences, if
any, can you report? 

4. Determine how best to graphically represent the following variables:
POLVIEWS—political views of respondent
CHILDS—number of children in household
EQLWTH—should the government reduce income differences in the U.S. 
AFFRMACT—does respondent support affirmative action policies in the workplace

Note: Before constructing the histogram or pie chart, you may want to review the variable by first
using the Frequencies or Utilities–Variables command. The levels of measurement for several variables
are mislabeled in SPSS. If you are using the Utilities–Variables option to review each variable and its
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level of measurement, you should confirm the level of measurement by reviewing the variable’s
frequency table (Analyze–Descriptive–Frequencies).] 

C H A P T E R  E X E R C I S E S

1. The time series chart shown in Figure 3.26 displays trends in birth rates for unmarried women
from 1940 to 1992.
a. Write an 80-word report describing the variation in nonmarital birth rates for the five age

categories. 
b. Can you think what causes some of the age groups to increase/decrease their birth rates

across the years? Are there any important years or decades where the change in birth rates is
dramatic?
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Figure 3.26 Birth rate for unmarried women by age: United States, 1940–92

Source: Ventura, SJ. 1995. “Births to Unmarried Mothers: United States, 1980–1992.” National Vital Health Statistics
vol. 21, no. 53. Hyattsville, MD: National Center for Health Statistics.

2. We selected a sample of 30 people from the ISSP 2000. Raw data are presented for their sex
(SEX), social class (CLASS), and number of household members (HOMPOP). 
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SEX HOMPOP CLASS SEX HOMPOP CLASS

F 1 L F 2 U
F 3 W M 2 M
F 1 M F 4 W
M 2 M M 2 U
F 3 M M 4 M
M 2 U M 4 W
F 7 L M 2 M
M 3 M F 1 W
M 4 M M 2 U
F 1 M M 4 W
F 2 M F 7 M
M 5 L M 3 M
M 4 M M 4 M
M 4 L F 4 M
M 3 W F 5 L

a. Construct a pie chart depicting the percentage distribution of sex. (Hint: Remember to
include a title, percentages, and appropriate labels.) 

b. Construct a pie chart showing the percentage distribution of social class.
c. Construct a graph with two pie charts comparing the percentage distribution of social class

membership by sex. 

3. We continue our analysis of birth rates for U.S. women, this time analyzing birth rates for teens
15 to 19 years of age. A bar graph chart is presented in Figure 3.27. Write a brief paragraph
describing the variation in teen birth rates from 1990 to 2000. 

4. Using the data from Exercise 2, construct bar graphs showing percentage distributions for sex
and class. Remember to include appropriate titles, percentages, and labels. 

5. Suppose you want to compare the number of household members for women and men (based
on the data in Exercise 1). 
a. Construct a grouped bar graph (similar to Figure 3.4) to show the percentage distribution of

the number of household members by sex. 
b. Which group reported the largest family size? 
c. Why shouldn’t you construct a grouped bar chart showing the frequencies rather than the

percentages? 

6. During recent presidential election, health care and health insurance were identified by voters as
an important issue. In fact, policy analysts have noted that the number of uninsured is increas-
ing in the United States. Data from the National Center for Health Statistics is presented below.
What can be said about who did not have health insurance during 2001? How does the percent
of those without health insurance vary by ethnicity/race, age, and poverty status? 

7. The International Social Survey Programme 2000 asked respondents about their priorities for
their country. A summary table is provided for the United States and its two neighbors, Canada
and Mexico. Construct a chart or graph that best displays this information. Which country is the
U.S. more similar with—Canada or Mexico? 
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Priority United States Canada Mexico

Order in the nation 19 17 15
Give people more say 9 19 15
Fight rising prices 7 8 19
Protecting freedom of speech 11 4 7

TOTAL (N ) 46 48 56

Source: ISSP, 2000.

8. You are writing a research paper on grandparents who had one or more of their grandchildren
living with them. In 2000, 2.4 million grandparents were defined as caregivers by the U.S.
Census, meaning that they had primary responsibility over raising their grandchildren under the
age of 18. You discover the following information from the U.S. Census Report, “Grandparents
Living with Grandchildren: 2000” (C2KBR-31, October 2003): Among grandparent caregivers,
12 percent cared for a grandchild for fewer than 6 months, 11 percent for 6 to 11 months, 23
percent for 1 to 2 years, 15 percent for 3 to 4 years, and 39 percent for 5 or more years. 
a. Construct a graph or chart that best displays this information on how long grandparents care

for their grandchildren.
b. Explain why the graph you selected is appropriate.
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Figure 3.27 Birth rates per 1,000 unmarried women 15 to 19 years old, by race: 1990
and 2000

1Includes persons of Hispanic origin.
2Includes all persons of Hispanic origin of any race.

Source: Freeman, CE. 2004. Trends in Educational Equity for Girls and Women: 2004. (NCES 2005–016). U.S.
Department of Education, National Center for Education Statistics. Washington D.C.: U.S. Government Printing Office.
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9. Use the data on educational level in Chapter 2, Exercise 4, for this problem. 
a. What level of measurement is “years of education”? Why can you use a histogram to graph

the distribution of education, in addition to a bar chart? 
b. Construct a histogram for years of education, using equal-spaced intervals of 4 years. Don’t

use percentages in this chart. 

10. The 2002 GSS data on educational level can be further broken down by race, as follows:
a. Construct two histograms for education, one for whites and one for blacks. 
b. Now use the two graphs to describe the differences in educational attainment by race.
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Figure 3.28 No health insurance coverage among persons under 65 years of age by
selected characteristics: United States, 2001
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Years of education Whites Blacks

0 1 0
1 1 0
2 7 1
3 1 0
4 2 1
5 4 2
6 3 2
7 3 3
8 19 4
9 17 4

10 23 4
11 30 15
12 245 35
13 75 15
14 109 16
15 42 9
16 127 5
17 29 1
18 47 2
19 13 1
20 15 2

11. Use the data on minority rights attitudes from Chapter 2, Exercise 11. What would be the most
appropriate graphic presentation for the data? Explain the reason for your answer. 

12. Examine the time series chart concerning percent of children under 18 years of age living in
poverty shown in Figure 3.29. 
a. Overall, is it accurate to say that the rate of poverty has been declining for children under 18

years of age? 
b. Compare the poverty rates for children in all families and married coupled families with

female headed households. How would you characterize the difference in poverty rates for
children? 

13. Based on data on the Million Mom March (Chapter 2, Exercise 12) decide how best to graphi-
cally represent those data in an easily understood format. 
a. Would you choose to use bar charts or pie charts? Explain the reason for your answer. 
b. Construct bar or pie charts (depending on your answer) to represent all of the data.

Remember to include appropriate titles, percentages, and labels. 

14. As reported by Catherine Freeman (2004),11 females have more success in post–secondary edu-
cation than male students. They are more likely to enroll in college immediately after high school
and have higher college graduate rates than males. In her report, Freeman provides the following
time series chart, documenting the percent of women enrolled in undergraduate, graduate, and
professional programs. Prepare a brief statement on the enrollment trends from 1970 to 2000. 

11Catherine Freeman, Trend in Educational Equity of Girls and Women: 2004. (Washington D.C.:
U.S. Department of Education, National Center for Education Statistics), pp. 9–10.
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Figure 3.29 A Percentage of related children under age 18 in poverty by family structure,
1980-2001

Source: Recommended citation: Federal Interagency Forum on Child and Family Statistics. America’s Children: Key
National Indicators of Well-Being, 2003. Federal Interagency Forum on Child and Family Statistics, Washington, DC:
U.S. Government Printing Office.
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Figure 3.30 Females as a percent of total enrollment in undergraduate, graduate, and
first-professional education: Various years, fall 1970 to fall 2000

1Includes unclassified undergraduate students.
2First-professional students are enrolled in the fields of dentistry (D.D.S. or D.M.D.), medicine (M.D.), optometry
(O.D.) osteopathic medicine (D.O.), pharmacy (D. Phar.), podiatric medicine (D.P.M.), veterinary medicine
(D.V.M.), chlropractic medicine (D.C. or D.C.M.), law (JD.), and the theological professions (M.Dtv. or M.H.L.).

Source: Freeman, Catherine. 2004. Trends in Educational Equity for Girls and Women: 2004. (NCES 2005-016).
U.S. Department of Education, National Center for Education Statistics. Washington D.C.: U.S. Government Printing
Office.
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