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One night several years ago while watching TV, I was surprised to see a 
mathematical equation make an appearance on the Tonight Show. The 
occasion was an interview with Paul Ehrlich, author of The Population 
Bomb and popularizer of population control as a solution to the world's 
problems. At that time the ecology movement had just started to capture 
the attention of the public, and Mr. Ehrlich was arguing that the solution, 
as always, was in population control. 

Johnny Carson was in top form, but the show could have bogged down 
if his guest had delved into subtleties or overly serious discussion. However, 
Ehrlich had the perfect solution. He took a piece of posterboard and wrote 
in large letters for the TV audience: 

D=NxI. 
"In this equation," he explained, "D stands for damage to the environment, 
N stands for the number of people, and I stands for the impact of each 
person on the environment. This equation shows that the more people, the 
more pollution. We cannot control pollution without controlling the num
ber of people." 

Johnny Carson looked at the equation, scratched his head, made a 
remark about never having been good at math, and commented that it all 
looked quite impressive. 

Who can argue with an equation? An equation is always exact, indispu
table. Challenging someone who can support his claims with an equation is 
as pointless as arguing with your high school math teacher. How many of 

Neal Koblitz is Associate Professor of Mathematics at the University of Washington in Seattle. 
After receiving his B.A. degree from Harvard in 1969, he studied algebraic geometry and 
number theory at Princeton where he received his Ph.D. in 1974. In 1974-75 and again in 1978 
Koblitz studied at Moscow University. From 1975 .to 1979 he was a Benjamin Peirce 
Instructor at Harvard University. He is the author of two books and several research articles 
on algebraic number theory and arithmetic algebraic geometry. 

L. A. Steen (ed.), Mathematics Tomorrow
© Springer-Verlag New York Inc. 1981



112 Neal Koblitz 

Johnny Carson's viewers had the sophistication necessary to question 
Ehrlich's equation? Is Ehrlich saying that the "J" for the president of 
Hooker Chemicals (of Love Canal notoriety) is the same as the "J" for you 
and me? Preposterous, isn't it? But what if the viewer is too intimidated by 
a mathematical equation to apply some common sense? Ehrlich knew how 
to use his time on the show well. 

Political theory 

Of course, it will surprise no one to find low standards of intellectual 
honesty on the Tonight Show. 

But we find a less trivial example if we enter the hallowed halls of 
Harvard University, where Professor Samuel Huntington lectures on the 
problems of developing countries. His definitive book on the subject is 
Political Order in Changing Societies (1968), in which he suggests various 
relationships between certain political and sociological concepts: (a) "social 
mobilization," (b) "economic development," (c) "social frustration," (d) 
"mobility opportunities," (e) "political participation," (f) "political institu
tionalization," (g) "political instability." He expresses these relationships in 
a series of equations (p. 55): 

social.mobilization = social frustration ( E. = c) 
econonuc development b 

so.c~a1 frustratio? = political participation ( £. = e) 
mobility opportumtIes d 

political participation . . . .. (e ) 
lit· I· t·t t· liz t· = politIcal mstablhty -f = g po lca ms I u lona a Ion 

When he is called upon to summarize his book (e.g., in Theories of Social 
Change, Daniel Bell, ed.), he emphasizes these equations. 

Huntington never bothers to inform the reader in what sense these are 
equations. It is doubtful that any of the terms (a)-(g) can be measured and 
assigned a single numerical value. What are the units of measurement? Will 
Huntington allow us to operate with these equations using the well-known 
techniques of ninth grade algebra? If so, we could infer, for instance, that 

a = b . c = b . d· e = b . d . f· g, 

i.e., that "social mobilization is equal to economic development times 
mobility opportunities times political institutionalization times political 
instability!" 

A woman I know was assigned an article by Huntington for her 
graduate seminar on historical methodology. The article summarized his 
work on modernization and cited these equations. When she criticized the 
use of the equations, pointing out the--absurdities that follow if one takes 
them seriously, both the professors and the other graduate students de-
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murred. For one, they had some difficulty following her application of 
ninth grade algebra. Moreover, they were not used to questioning an 
eminent authority figure who could argue using equations . 

. . . mystification, intimidation, an impression of precision and 
profundity ... 

Huntington's use of equations produced effects-mystification, intimida
tion, an impression of precision and profundity-which were similar to 
those produced by Paul Ehrlich's use of an equation on the Tonight Show. 
But Huntington operates on a more serious level. He is no mere talk-show 
social scientist. When he is not teaching at Harvard, he is likely to be 
advising the National Security Councilor writing reports for the Trilateral 
Commission or the Council on Foreign Relations. 

Slavery 

Before leaving Harvard, let us look in on another professor, this time in the 
Department of Economics. Robert W. Fogel's specialty is applying quanti
tative methods to economic history. He and a collaborator, Stanley En
german, produced a sensation in 1974 with a book called Time on the 
Cross. Using statistical arguments with voluminous computer-processed 
data, they purported to show that the slave system in the South was both 
more humane and economically more efficient than the free labor system 
that existed at that time in the North. 

Although this thesis contradicted the conclusions of all major conven
tional historians, the book was received enthusiastically. Harvard historian 
Stephan Themstrom called it "quite simply the most exciting and provoca
tive book I've read in years," and Columbia economist Peter Passel wrote 
in his New York Times book review that it has "with one stroke turned 
around a whole field of interpretation and exposed the frailty of history 
done without science." 

The initial acclaim lasted long enough to produce an effect outside 
academia. Fogel appeared on the Today Show; the book was reviewed in 
the Wall Street Journal, Time Magazine, Newsweek, and over three dozen 
other major publications. The public was told that a sentimental and 
subjective view of slavery had given way to a "scientific" view based on 
computer analysis of hard quantitative facts. 

But then historians of the slave period and specialists in the use of 
quantitative methods in history ("cliometricians") undertook careful studies 
of the book, and the honeymoon ended. They found such an accumulation 
of outright errors, fallacious inferences, dubious assumptions, and disingen-
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uous use of statistics that the entire project lost any validity. Here is a 
typical example, as explained by Thomas L. Haskell in the New York 
Review of Books: 

... readers of Time on the Cross are inclined toward a benign view of slavery 
when they read that the average slave on the Barrow plantation received only 
0.7. whippings per year. In the first place the figure is too low because it is 
based on an erroneous count both of the number of slaves Barrow owned and 
the number of times he whipped them. But more important, the figure is not 
the most relevant measure of the importance of whippings. A whipping, like a 
lynching, is an instrument of social discipline intended to impress not only 
the immediate victim but all who see or hear about the event. The relevant 
question is "How often did Barrow's slaves see one of their number 
whipped?" -to which the answer is every four and a half days. Again, the 
form in which the figures are expressed controls their meaning. If one 
expressed the rate of lynchings in the same form Fogel and Engerman chose 
for whippings, it would turn out that in 1893 there were only about 0.00002 
lynchings per black per year. But obviously this way of expressing the data 
would cause the reader utterly to misunderstand the historical significance of 
the 155 Negro lynchings that occurred in 1893.e explicit. 

Other examples would take too long to go into here; the interested 
reader is referred to Haskell's excellent article (NYRB, Oct. 2, 1975) and to 
the three volumes critiquing Time on the Cross which Haskell reviews. 

Haskell regards Time on the Cross as an aberration, and refrains from 
indicting the entire "cliometric" approach because of one unfortunate case. 
However, he makes some insightful comments on the dangers inherent in 
any application of mathematics to the social sciences: 

On the surface, cliometrics is an austere and rigorous discipline that mini
mizes the significance of any statement that cannot be reduced to a clear 
empirical test ("operationalized"). But beneath the surface one often finds 
startling flights of conjecture, so daring that even the most woolly-minded 
humanist might gasp with envy. 

The soft, licentious side of cliometrics derives, paradoxically, from its reliance 
on mathematical equations. Before the cliometrician can use his equation to 
explain the past, he must assign an empirical value to each of its terms, even 
if the relevant empirical data have not been preserved or were never recorded. 
When an incomplete historical record fails-as it often does-to supply the 
figures that the cliometrician's equations require him to have, it is considered 
fair play to resort to estimation, just so long as he specifies the assumptions 
underlying his estimates. And although cliometrics requires that these and all 
other assumptions be made explicit, it sets no limit at all on the number of 
assumptions one may make, or how high contingent assumptions may be 
piled on top of each other-just so they are explicit. 

Fogel, like Huntington, understands the propaganda value of mathema
tics. In some quarters, invoking an equation or statistic can be even more 
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persuasive than citing a well-known authority. An argument which would 
be quickly disputed if stated in plain English will often acquire some 
momentum if accompanied by numbers and formulas, regardless of 
whether or not they are relevant or accurate. The threshhold of expertise 
and self -confidence needed to challenge an argument becomes much higher 
if it is enshrouded in science. It is no wonder that quantitative methods 
have become a bit of a fad in the social sciences. 

The impact of Time on the Cross reached outside the academic world. 
Slavery is perhaps the most profound and emotional issue in American 
history. How one regards slavery has clear implications for attitudes toward 
present-day grievances of black people and methods proposed to address 
those grievances, such as busing, affirmative action, compensatory educa
tion, etc. It was because of these implications that the book received so 
much attention outside scholarly circles. 

Another example of pseudo-quantitative arguments injected into an 
emotional issue with wide repercussions is the IQ controversy. 

IQ 

Cyril Burt is often regarded as the father of educational psychology. During 
a prolific research career that spanned several decades he influenced much 
thinking among both psychologists and educators in Great Britain and the 
United States. He was knighted, and his recognition in America included 
the Edward Lee Thorndike Award of the American Psychological Associa
tion. 

One of his major achievements was his studies of identical twins sepa
rated at birth, which purported to show that intelligence is determined 
predominantly by heredity rather than by environment. The idea of these 
studies was that such twins have the same genes but are raised in different 
environments, so that the correlation bet'.'ieen their performance on IQ tests 
gives a measure of the relative influence of heredity. Burt concluded from 
his studies that IQ is about 80% heredity and 20% environment. 

These studies became especially well known in the late 1960's and early 
1970's, because they provided the most important scientific argument for 
the position popularized by Berkeley Professor Jensen, Stanford Professor 
Shockley and Harvard Professor Herrnstein that inequalities in society are 
explained largely by the genetic inferiority of those on the bottom. Jensen 
and Shockley maintained that 4/5 of the roughly 15 point difference in the 
measured average IQ of blacks and whites is due to racial differences in 
intelligence; Herrnstein claimed that "as technology advances, the ten
dency to be unemployed may run in th~_ genes of a family about as 
certainly as bad teeth do now." Of course, this viewpoint met vigorous 
opposition: scholars in various fields pointed out the inaccuracies and 



116 Neal Koblitz 

cultural biases of IQ tests, the effect of the testing situation, the logical 
fallacy of extrapolating from interpersonal to intergroup differences, and so 
on. But for a long time no one went back to examine in detail Burt's 
original studies. 

The first person to do so was Princeton psychologist Leon Kamin. His 
curiosity aroused by the stormy controversy, Professor Kamin started 
reading Burt's papers and trying to locate his raw data. Almost immediately 
he came upon startling irregularities. For example, Burt published three 
reports in 1955, 1958 and 1966, during which time the total number of 
identical twins reared apart and the total number of identical twins reared 
together increased, presumably as more data came in. The reported correla
tion of IQ's in each group remained identical to three decimal places! 

1955 
1958 
1966 

Burt's reported correlations for I Q' s of identical twins 

0.771 
0.771 
0.771 

Reared apart 

(Nl = 21) 
(N 1 = "over 30") 
(Nl = 53) 

0.944 
0.944 
0.944 

Reared together 

(N2 = 83) 
(N2 unspecified) 
(N2 = 95) 

The chance of this happening by honest coincidence is infinitesimal. It 
began to look like Burt faked his data. The more Kamin examined Burt's 
work, the more evidence he found of fabrication. (The interested reader 
may consult Kamin's fascinating book The Science and Politics of IQ (John 
Wiley & Sons, 1974), from which the above chart is taken.) 

Backed up by his quantitative "studies," such as the series on identical 
twins, Cyril Burt had an enormous impact on educational practice as well 
as theory. 

His view that intelligence was predetermined at birth and largely unchange
able helped to shape a rigid, three-tier school system in England based on an 
I.Q. test given to children at the age of II. ("Briton's Classic I.Q. Data Now 
Viewed as Fraudulent," New York Times, Nov. 28, 1976.) 

More recently, Jensen has used Burt's research in a long article in the 
Harvard Educational Review (1969) to argue the futility of compensatory 
education programs such as Head Start. 

Finally, it is amusing to note how those who are ideologically wedded to 
the hereditarian position reacted to the exposure of Burt. First of all, they 
fell back on other studies that seemed to support Burt. These studies were 
also analyzed by Kamin and shown to be full of holes (though not because 
of deliberate falsification). But it would take more than Kamin's scientific 
analysis to shake the self-confidence of Burt's disciples. Interviewed by the 
Harvard Crimson (Oct. 30, 1976), Hermstein said that even "if he did fake 
his data, then he faked it truly." 
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A game anyone can play 

The manipulative use of quantitative arguments is most glaring and annoy
ing when the result is distasteful. But such methodology is merely a tool, 
and like most tools can be used for good or evil. The word "propaganda" in 
my title is not necessarily meant to be pejorative. All I mean by that word 
is a device that makes it possible to disseminate and popularize a point of 
view without a thorough and careful argument. If frightening statistics on 
smoking and cancer or drinking and auto accidents are presented in the 
high schools in a slightly over-simplified and misleading manner, then that 
is propaganda; but most people would feel that in such cases "the ends 
justify the means." 

I remember using this tool once for a polemical purpose. The year was 
1969, and I, together with other anti-War activists, was supporting striking 
workers at a General Electric plant near Trenton, New Jersey. We were 
attempting to build ties between workers and students, at the same time 
encouraging workers' increasing disillusionment with the Vietnam War. In 
addition to moral and material support for the strike, we brought leaflets. 
My contribution to one of the leaflets was the graph in Figure 1. Its 
message is clear: as a defense contractor, GE's profits went up after the 
escalation of the War, at the same time as workers were paying for the War 
through battle deaths and declining real wages. 

My use of the graph was admittedly an example of "mathematics as 
propaganda." Someone unsympathetic to my purpose could complain that 

G.E.'s 
yearly profit 
(in millions 
of dollars) 

700 

600 

500 

400 

U.S. deaths 
in Vietnam 

per year 

15,000 

10,000 

5000 

1965~Workers' 
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Figure 1. 
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the graph unfairly implies that GE profits cause GI deaths. I was exploiting 
the basic fact that the graphs of any two increasing functions can be made 
to resemble one another if the scales and intervals for the two variables are 
suitably chosen. On the other hand, someone who agreed with what we 
were doing would probably consider the graph to be a permissible short-cut 
to get the point across. 

Implications for teaching 

Whether mathematical devices in arguments are used for fair ends or foul, 
a well-educated person should be able to approach such devices critically. 
Indeed, for many people it may be as important to be able to identify 
misuses of mathematics as it is to know about the correct uses. More 
generally, discussions of the fallacies of the pseudo-sciences (astrology, 
laetrile, biorhythms, etc.) should be included as part of the basic science 
program in the schools. 

Behind the Boom 
In Second 
Mortgages 

'1.'. '. 'III 

'. -b , 
'. ~"-~lIlc •• ~"UI 

1.71 'n 
Start '73 '74 
of year '75 '7' 

'n '71 
'71 

Thus, homeowners now have a vast 
pool of resources against which they 
can currently borrow up to 85 percent. 

Figure 2. (With permission from U.S. News and World Report, Nov. 12, 1979.) 
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Assumption for model of 
world population growth 

(I) growth rate remains 
constant at 2% per year 

(2) an inhibiting effect 
proportional to the 
population decreases 
the growth rate 

(3) the growth rate 
itself decreases by 2% 
per year 

Differential 
equation 

y'=O.02y 

y'=O.02ye-O•02t 

Figure 3. 

Solution 
(in billions 
of people) 

8 
1 + e-O.04t 

119 

Predicted population 
in 100 years (in 

billions of people) 

29.6 

7.9 

9.5 

Concretely, how can we impart the analytical abilities and the qualities 
of skepticism and sophistication needed to be able to deal intelligently with 
quantitative arguments about social and psychological phenomena? This is 
a difficult challenge. All I can hope to do here is illustrate with a couple of 
examples. 

When students study the use of graphs, they could be shown (or asked to 
find) examples from the newspapers and newsmagazines which illustrate 
how graphs can be set up so as to exaggerate a trend or over-simplify a 
situation. A homework problem might be: Find at least three ways in which 
the graph in Figure 2 manages to convey an exaggerated impression of the 
data. (Answer: the vertical scale starts at 400 rather than zero, the vertical 
scale is larger to the right than to the left, and actual dollars, rather than 
inflation-adjusted dollars, are used.) 

The table in Figure 3 illustrates an example I have used with first year 
calculus students who are just learning about differential equations. I 
describe three possible models for world population growth, all plausible, 
all based on the same empirical data (present population 4 billion, present 
growth rate 2% per year), and all leading to differential equations which 
can readily be solved by the technique of separation of variables. I then ask 
the students what one can conclude from the widely disparate predictions 
of the three models. Usually, none of them knows what to say, since 
mathematics is always supposed to provide a definitive precise answer. Of 
course, the moral of the story is that world population is far too complex to 
follow any simplistic model. 
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Mathematicians in a more public role 

In addition to our influence as teachers, mathematicians can affect public 
attitudes through various institutions and media. Just as the medical 
profession tries to combat medical quackery, members of the mathematical 
profession can take a stand against mathematical quackery. 

I know of one recent example of a remarkably effective effort in this 
direction by a mathematician: Serge Lang's campaign against Seymour 
Martin Lipset's ill-conceived "Survey of the Professoriate." Lang's compre
hensive critique of the biases, improprieties and methodological fallacies in 
the survey has led many people to a re-examination of surveying in general 
and of the use of pseudo-quantitative techniques in sociology. I cannot go 
into Lang's critique here; the reader is referred to his article in the New 
York Review of Books (May 18, 1978) and to the volume of correspondence 
on this issue soon to be published by Springer-Verlag. 

To stem the tide of pseudo-science and educate the public to an accurate 
appreciation of science and mathematics is a Sisyphean task. Major pro
gress in this endeavor comes only at the expense of a tremendous invest
ment of time and energy, as Leon Kamin and Serge Lang can attest. 

But we can start by opening our eyes to the fact that the relationship 
between mathematics and society is far more extensive than merely its 
direct relationship to technology. Mathematical and statistical methodology 
is playing an increasing and even dominant role in many fields which are 
far removed from what one would have thought to be readily quantifiable. 
As we have seen, this proliferation is not an unmixed blessing. Abuse is 
pervasive. Mathematics can be used to mystify and intimidate rather than 
to enlighten the public. As mathematicians, we should take an interest in 
this perversion of our discipline. There is no easy solution. But the first step 
in solving the problem is to recognize that it exists. 


