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basic and more easily understood. We sometimes use the word

envision to refer to our ability to comprehend information. So

let’s see whether we can’t transform statistics into clearer, visual

displays.

Graphs such as simple pie charts, bar graphs, and line graphs

are among the most familiar methods of conveying statistical

patterns. The basic idea is to represent numbers as pictures. The

essential standard for judging graphs is remarkably simple: an

accurate display should present visual proportions equivalent

to the numeric proportions being represented. To take a very

straightforward example, suppose that we have a group of

twelve children in which three have blond hair, six have brown

hair, and three have black hair. We could convey this informa-

tion in a pie chart or in a bar graph, as shown in Figure 1.

In both graphs, numbers are translated into spatial equiva-

lents. Half of the children have brown hair, so their slice of the

pie chart is equal to half; similarly, because twice as many chil-

FIGURE 1. A simple pie chart (left) and bar graph (right) represent-

ing the hair color of an imaginary group of children.
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proach is not necessarily illegitimate, as long as you carefully

label the values so that readers can understand that the graph

has been truncated. Truncating the scale has the eVect of mak-

ing the graph more visually interesting; by emphasizing diVer-

ences and changes, it highlights the data’s dramatic qualities.
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FIGURE 2. A bar graph (left) and a line graph (right) with zero as

the base minimize diVerences.
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FIGURE 3. A bar graph (left) and a line graph (right) whose bases

have been selected to emphasize diVerences.
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What does it include? This chart was based on a table published

in a government report.9 Examining the original table reveals

that the 22 percent listed as “Other” in the chart includes the

following:

Abductions lasting less than one hour 3 percent 

Abductions lasting seven to twenty-four hours 4 percent

Abductions lasting more than six months 6 percent

Children not returned but located 6 percent

Cases for which there is no information 3 percent

Total 22 percent

Presumably, the chartmaker grouped these categories together

because they were all relatively small, but the result is incoher-

ent: the “Other” category includes some very brief episodes,

some very long ones, and some about which, apparently, noth-

FIGURE 4. A confusing pie chart depicting the duration of child

abductions by family members. (Source: Ryan Cormier, “A Missing

Child, Unbearable Pain,” The News Journal, Wilmington, DE, July

13, 2003, p. A9; used by permission.)

UC_Best.qxd  4/22/2004  2:56 PM  Page 47



48 CONFUSING NUMBERS 

ing is known. It makes no sense to lump these cases together in

a single category.

DiVerent, and more useful, pie charts could be derived from

the same data. Figure 5, for example, oVers a chart that presents

the categories in logical order (from brief to lengthy), does not

jumble together very diVerent cases in the same category, and

conveys a clear pattern—that abductions of children by family

members tend to be brief.

Another problem is that most graphics software packages

oVer a variety of “attractive” display options—for example, you

can tilt a pie chart to view it from an angle instead of head-on,

which turns the circular pie into an oval. This may be an aes-

thetic improvement, but it absolutely undercuts the accuracy

and usefulness of the chart, because wedges formed by the equal

angles from the center of an oval need not have equal areas.

Thus, this method of making a pie chart more interesting and
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FIGURE 5. An improved pie chart depicting the duration of child

abductions by family members.
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ticular survey, and only some people (which ones? who knows?)

will bother completing it. We don’t know whether the sample

accurately represents the population in question (which, in this

case, may be all college students or former students, although

we have no way of conWrming that either guess is correct).

These data, in short, are worthless.

And that’s the good news. The graph in Figure 6 contains

bars, represented by stylized greenbacks; the bills seem to be

sticking out from a graduation cap. (I confess that I puzzled

over this drawing for quite a while before I Wgured out what

FIGURE 6. The meaning of this graphic is obscured by chartjunk.

(Source: USA Today, August 6, 2002, p. 1A; © USA Today, reprinted

by permission.)
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In reprinting these bar graphs, I have retained the relative

proportions found in the original article. The upper graph shows

how the percentages of high school females who were sexually

active changed between 1991 and 1997, with the data broken

down for three ethnic groups (Hispanics, whites, and blacks).

FIGURE 7. A graphic double standard. (Source: Barbara Risman and

Pepper Schwartz, “After the Sexual Revolution,” Contexts 1, no. 1

[February 2002]: 19, © 2002 by American Sociological Association;

reprinted by permission.)
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to tell, given the irregular shapes of the clouds, the creators of

this graphic may have committed the classic error of making the

clouds’ width and height proportional to the numbers they rep-

resent.11 The problem is that our eye does not see width and

height but total area: if cloud B is twice as wide and twice as tall

as cloud A, cloud B’s area looks four—not two—times larger

than cloud A’s.)

Even worse is the display “Alcohol Impedes Pregnancy,”

shown in Figure 9. The data, which are very simple, show that

women who drink more have somewhat greater diYculty be-

coming pregnant. Whereas 64 percent of women who had

fewer than Wve drinks per week became pregnant within six

FIGURE 8. A graph in which visual proportions are unrelated to the

numbers being represented. (Source: Judith Mackay, The Penguin Atlas

of Human Sexual Behavior [New York: Penguin, 2000], p. 21; graphics

© 2000 Myriad Editions, Ltd., used by permission of Viking Penguin.)
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FIGURE 9. A visual display that graphs the scale instead of the data.

(Source: Judith Mackay, The Penguin Atlas of Human Sexual Behavior

[New York: Penguin, 2000], p. 47; graphics © 2000 Myriad Editions,

Ltd., used by permission of Viking Penguin.)

months after stopping use of contraception, only 55 percent of

those who reported having more than ten drinks per week be-

came pregnant within the same period.

To illustrate these data, we are given rows of wineglasses.

The 64 percent pregnancy rate among the women who drank
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FIGURE 10. The two lines in this graph tell a complicated story.

(Source: Stephanie J. Ventura, T. J. Mathews, and Brady E. Hamilton,

“Births to Teenagers in the United States, 1940–2000,” National Vital

Statistics Reports 49, no. 10 [September 25, 2001]: 2.)

in the teen birth rate as indicating that things are getting better,

but at least some critics would view the growing proportion of

births to unmarried teens as evidence of things getting worse. In

this case, the numbers are not wrong or deceptive; both lines in

the graph are based on very good data (federal compilations of
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deaths are processed by the authorities.10 Consider Figure 11,

which traces the number of suicides among African Americans

ages ten to nineteen from 1970 through 1999. (In order to make

the stages of my argument as clear as possible, I have chosen to

graph the actual numbers of recorded deaths rather than the

death rates. Presenting rates would not change the patterns in

the data relative to the point of my argument.) As the graph in

Figure 11 indicates, we are not talking about a lot of cases:

according to the NCHS (which, remember, tries to record all

deaths), there were slightly more than 100 suicides by black

teens in 1970 and about 250 in 1995, whereas the 2000 census

identiWed 6.2 million African Americans between the ages of

ten and nineteen.  

Figure 12 duplicates the Wrst graph, but it adds a second line,

showing the numbers of deaths in this age group that are listed

as having an undetermined cause. In the NCHS listing, “unde-

termined” is a residual category for those few deaths that are

not assigned a more speciWc cause. The comparison of the two
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FIGURE 11. Suicides among African Americans ages ten to nine-

teen, 1970–1999. (Source: National Center for Health Statistics.)
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lines is striking: as the number of suicides rose during the late

twentieth century, the number of deaths resulting from unde-

termined causes fell.

Figure 13 adds another dimension to the analysis. It shows

recorded deaths over the same period that were attributed to

four accidental causes: drowning, gunshots, poison, and falls. I

selected these four categories of fatal accidents because they are

also common ways of committing suicide; for example, when an

oYcial completes a death certiWcate for a youth who drowned,

the death might be recorded either as an accident or as a suicide.

Figure 13 reveals that all four forms of accidental death de-

clined among black youths during the last decades of the twen-

tieth century.

Finally, Figure 14 combines all of the information from the

three previous graphs into one bar graph. Each bar is broken

into three segments: suicides on the bottom, deaths resulting

from undetermined causes in the middle, and the four cate-
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FIGURE 12. Suicides and deaths resulting from undetermined

causes among African Americans ages ten to nineteen, 1970–1999.

(Source: National Center for Health Statistics.)
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FIGURE 14. Deaths from four accidental causes, deaths from unde-

termined causes, and suicides among African Americans ages ten to

nineteen, 1970–1999. (Source: National Center for Health Statistics.)
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FIGURE 13. Accidental deaths resulting from drowning, shooting,

poisoning, and falls among African Americans ages ten to nineteen,

1970–1999. (Source: National Center for Health Statistics.)

gories of accidental deaths on top. The total height of each bar

represents, then, the total number of deaths attributed to all

these causes. Again, we see that the number of suicides among

black youths rose during this period, even as deaths from all of
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