
Olivet Nazarene University
Digital Commons @ Olivet

Faculty Scholarship – Mathematics Mathematics

4-2005

Graphic Violence
Dale K. Hathaway
Olivet Nazarene University, hathaway@olivet.edu

Follow this and additional works at: https://digitalcommons.olivet.edu/math_facp

Part of the Applied Mathematics Commons, Applied Statistics Commons, and the Statistical
Methodology Commons

This Article is brought to you for free and open access by the Mathematics at Digital Commons @ Olivet. It has been accepted for inclusion in Faculty
Scholarship – Mathematics by an authorized administrator of Digital Commons @ Olivet. For more information, please contact
digitalcommons@olivet.edu.

Recommended Citation
Hathaway, Dale K. "Graphic Violence." Math Horizons 12:4 (2005): 14-16, 30.

https://digitalcommons.olivet.edu?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.olivet.edu/math_facp?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.olivet.edu/math?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.olivet.edu/math_facp?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/115?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/209?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/213?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/213?utm_source=digitalcommons.olivet.edu%2Fmath_facp%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@olivet.edu


"The information conveyed by the graph w i l l

often be remembered longafter the rest of the 

article is forgotten."

Graphic Violence 
Da leHathaway 
Olivet Nazarene University 

You can say anything with statis-
tics. When it comes to statistical 
graphs, that statement may in 

fact be true. Graphs and displays are one 
of the most common places for abuses in 
the field of statistics. As students of 
mathematics you have insight into quan-
titative data lacking in much of the gen-
eral public. You need to be aware of the 
common abuses that often take place in 
graphical displays. 

To the general public a display may 
be more important than the article it 
accompanies. The display is a visual 
stimulus that will be seen by those who 
do not take the time to read the article 
but do take a quick glance at the graph. 
The information conveyed by the graph 
will often be remembered long after the 
rest of the article is forgotten. Yet all too 
often the statistical graphs accompany-
ing articles in newspapers and maga-
zines are ambiguous. Below are a few of 

the ones I've discovered reading my 
morning paper, the Kankakee Daily 
Journal, over a bowl of Cheerios. The 
folks at the Kankakee Daily Journal 
were good sports in letting me reproduce 
some of their graphs; other publications' 
blunders have been recreated to protect 
the guilty. 

Missing Zero 
Probably the most common graphical 

mistake is the missing zero. Consider 
the graph of Kankakee Community Col-
lege enrollment in Figure 1. If we looked 
at the picture, not the numbers, it would 
appear that KCC enrollment has 
decreased by over 50%, but the actual 
decrease, from 3,555 students to 2,992 
students, is around 16%! This misinter-
pretation of the picture is due to the 
graph not having a true zero on the ver-
tical scale. The bottom of the graph is 
actually around 2500 with each incre-

ment adding an addition-
al 500 students. While 

KCC ENROLLMENT 
we math types do tend to 
look at the numbers and 
would understand the 
decrease, the general 
population often does 
not. The picture is the 
image that they are left 
with, and the picture can 
be deceiving. 

credit division only 

source: KankakeeCommunity College

Figure 1. Kankakee Community Collegeenrollmentwith 
a missing  baseline zero. 
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Squaring the Effect 
(or even Cubing) 

Another misrepresen-
tation that often occurs is 
what is known as squar-

ing the effect. A two-

IROQUOISCOUNTY

Figure 2. Squaring the effect with houses. 

dimensional figure is sometimes used to 
represent the linear data, as in the hous-
es in Figure 2. The problem is when 
houses of different sizes are drawn, they 

, are drawn to scale, meaning that both 
dimensions are changed. By changing 
both dimensions, the linear change is 
squared, which in turn impacts the inter-
pretation of the graph since we tend to 
examine change by comparing the area 



of the two-dimensional figures rather 
than that of a single linear dimension. 
For example, the larger house for Liv-
ingston county seems about four times 
the size of the smaller house, but it is 
only representing a 108% increase, 
meaning it should be just over twice the 
size. The actual numbers are included in 
the houses, and the arrow may be intend-
ed to force the visual examination to 
concentrate on the vertical change, but 
the end result is that those large houses 
look much bigger than they should. The 
person who looks at the picture and not 
the numbers gets the wrong impression. 

This effect can be magnified even 
further by using a three-dimensional 
item to represent the data. Consider Fig-
ure 3 where a book (all three dimensions 
are visible) is used to represent the per-
centages. It's hard to imagine how many 
of the smallest book would be needed to 
equal the larger book when you take into 
account the smaller size on all three 
dimensions. Yet the smallest book is 
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supposed to represent over one fifth of 
the largest book. We call this type of 
graphic abuse 'cubing the effect.' 

Hidden Bias 
Figure 4 shows hidden bias. The 

graph, done by a bookstore, shows a typ-
ical breakdown of each dollar spent on 
new books. It seems to show that the 
publisher gets by far the largest share 
and that what the bookstore receives is 
similar to what the author receives. But 
look closely at the last four categories: 
freight, school, bookstore salaries, and 
bookstore earnings and expenses. First 
of all, it's not clear what the 
difference is between book-
store salaries and bookstore 
earnings. Second, the bro-
ken-down expenses are paid 
for by money the bookstore 
receives. Didn't the publisher 
have expenses? Didn't the 
author have expenses? Why 
are these expenses not bro-

GET CARDED 

ken out the way the bookstore expenses 
were? By only breaking down their 
expenses, the bookstore is presenting a 
biased view of where each dollar goes. 
Figure 5 shows what the graph would 
look like if the total percentage each 
party received were shown. The publish-
er may get 66% of the dollar, but it has 
by far the largest expenses in publishing 
the book. The bookstore gets about 24% 
of the dollar and the author gets around 
10%. Beware of a possible hidden bias 
any time the creator of the graph has a 
vested interest in the graph. 

BOOKSTORE
SALARIES

BOOKSTORE
EARNINGS &EXPENSES

10%-----..., 3% 
SCHOOL

8% 

Figure 4. Where your textbook dollargoes, with bias. 

Two out of three Americans own library cards and 
use them, according to a poll conducted by the 
Gallup Organization. A library card is a virtual ticket 
to the world. Just lookat how p a t r o n s  use them. 

Figure 3. Cubing the effect with books. 

BOOKSTORE
24% 

AUTHOR 
PUBLISHER - 66% 1 0%

Figure 5. Where your textbook dollargoes, without 
bias. 
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Wrong Graph Type 
Different graphical displays serve 

different purposes. P ie charts show a 
percentage of the whole, line graphs 
show changes over time, and bar graphs 
and histograms are used to show com-
parisons among various items. Each 
type of graphical display has a specific 
purpose. Because of this, sometimes the 
type of statistical display used for a 
graph is inappropriate. The graph to the 
right in Figure 6 is presented as a pie 
chart but should be displayed using a bar 
graph. Pie charts are used to show per-
centages of the whole, but here the data 
was collected in such a way that multi-
ple responses were possible and the per-
centages total 137%. There is nothing 
wrong with multiple responses on a 
question, but the data should then be dis-
played in a manner appropriate for those 
responses. Using a pie chart in this fash-
ion only confuses the reader. 

Figure 7 is my personal candidate for 
the worst graph ever created because of 
the number of mistakes. See how many 
you can find. The answers are given on 
page 30.
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Teens under pressure Which form of pressuredo you feel the most? 
Kankakee area findings

National findings

Figure 6. An inflatedpie chart. 

Figure 7. How many mistakes can you find? Answer on page  30.

Mathematics and the Cosmos Math Awareness Month April 2005

About the MAM poster: 
Simulation of colliding black holes and the resulting 
gravitational wave emission. Image courtesy of Max Planck 
Institute for Gravitational Physics (Albert Einstein Institute). 
Visualization by W. Berger (Zuse Institute Berlin/AEI). Inset 
images (left to right): A model of a two-dimensional finite 
universe without edges. Image courtesy of Key Curriculum 
Press; Artist's conception of the Interplanetary Superhighway, 
courtesy of Dr. Martin Lo, NASA/JPL, Caltech, artist Cic 
Koenig; Artist's rendition of the Cassini spacecraft approaching 
Saturn, courtesy of NASA/JPL, Caltech; LIGO gravitational 
wave detector, photo courtesy of LIGOLaboratory. 

For more information on Mathematics Awareness Month, theme essays (on the shape of space, celestial mechanics, and the design 
of space missions), tips on how to contact the media and get coverage for local events, and many other resources can be found at 
the new Math Awareness Month website at http: / !www .mathaware. org. 
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thirty-seven thousand liras is going to 
get you-an answer." 

At that point, she seemed to surren­
der, her shoulders slumping, her head 
hung. I imagined her unseen face staring 
disconsolately at the chiffon pink mar­
ble of the tiling. 

"I'm sorry, Gerolamo," she said 
almost breathlessly and spun around on 
the balls of her feet to face me. In the 
long bony-knuckled fingers of her right 
hand, she held a stainless steel .45. 

It probably should have dawned on 
me then that something was up. All the 
clues lay bare before me like a deck of 
Tarot cards spread across the tattered 
and thinning purple velvet of some old 
gypsy 's table inside a worn and water­
stained canvas tent at the last carnival to 
pass through town in the waning days of 
October. I had only to recognize that the 
face of the fool was mine. 

"You 're going to give me that tech­
nique, Cardano," she told me. "You have 
to." 

"Sure, doll face . Right after you 
shoot me," I said confidently. "Don' t get 
me wrong. It's not that I think you 
won't; I think you can't. Dead men don't 
tell tales." 

"True," she said, tensing her finger on 
the trigger, letting the hammer rise. 
"But ones with excruciatingly painful 
gunshot wounds often spill their guts 
like a penitent to a priest." 

Out of the blue, she starts making 
sense? I knew the tables had turned, the 
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coin flipped, the dice thrown, the ball 
rolled , the car started, and the parade 
begun. 

For a moment, we stood there consid­
ering each other, considering ourselves. 
Each looking backward down the long 
sad path that had brought us here until 
that uncomfortable silence that always 
occurs when a smart gal with a gun 
holds a dumb guy at bay became the 
unbearable quiet of a smart gal with a 
gun about to plug a dumb guy. 

"Okay then," I said, no longer seeing 
the point of holding out. "All you do is 
cube one third the coefficient of x, add it 
to the square of one half the constant of 
the equation and take the square root of 
the whole. You will duplicate this and to 
one of the two you add one half the 
number you have already squared and 
from the other you subtract one half the 
same. Then subtracting the cube root of 
the first from the cube root of the sec­
ond, the remainder of which is left is the 
value of x." 1 

She nodded in a circular sort of 
motion that didn't seem to demonstrate 
either agreement or comprehension. 

"You want I should write it down?" 
"I think you 'd better. And clean it up 

a little so the kids can understand it." 
"Sure," I said, "but I'm going to need 

a pencil and some paper." 
She turned to call her butler and an 

opportunity appeared. The gun was 
pointing away from me. I lunged for­
ward and grabbed her right hand with 

1 This is the actual quote from Cardano's written proof explaining his method. 

Answers from page 16 

First of all, the ordering of the age 
categories makes no sense. The ages 
start in the late 30s, then decrease to 
those under 25, then jump up to the 
over-65 category, and finally decreases 
from there back to the 40s. Youngest to 
oldest would seem to make more sense 
since that is the natural progression of 
ages . Second, open-ended categories 
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like 'under 25 ' or 'over 65' should be 
avoided if possible because they are hard 
to compare to other intervals of a fixed 
size. Speaking of fixed size, all the mid­
dle categories are five years in length 
except for the interval from 55-64. 
Since this interval is twice as long as 
most of the others it cannot really be 
compared to the others. Another prob-

my left. As the gun discharged and a bul­
let ricocheted off the hard stone floors 
and walls, I punched her in the jaw as 
hard as I could. Unfortunately, after thir­
teen years of self-deprivation, it wasn' t 
very hard and it wasn't nearly enough. 
Without much effort on her part, she 
freed herself and pushed me away, send­
ing me tumbling like a Chinese gymnast 
across the atrium. I slammed against the 
wall and lay there, every square inch of 
my body slowly bruising like a badly 
mishandled peach. 

"Don't you get it Gerolamo," she 
cried, flicking my nose with the barrel 
of the .45. "I don't want to hurt you. I 
just want the answer." 

"Two," I whimpered. 
"That's it, x = 2?" 
I nodded. 
"Thirteen years for that?" 
I shrugged. 
"Yeah, okay," she said. " Whatever." 

She whistled through her teeth and in a 
flash her butler appeared next to her. 

"Mr. Cardano needs a pencil and 
some paper." He bowed, clicking his 
heels together, and left. 

Coda ... 
When he returned, he brought with 

him with a legal pad and a Berol #10 
Black Beauty. I was a good dog and 
wrote down the technique as best I 
could. I couldn't clean it up much but 
that's the way the cubic crumbles! • 

!em is that the graph has a missing zero; 
the lower end of the vertical scale is 6%. 
The final problem is that the wrong dis­
play type is used. A line graph should be 
used to show changes over time; the data 
are percentages of the whole (they do 
total to 100% ). • 
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