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Introduction

“Tuere’s a mighty lot of crime around here,” said my
father-in-law a little while after he moved from Iowa to
California. And so there was—in the newspaper he read.
It is one that overlooks no crime in its own area and has
been known to give more attention to an lowa murder
than was given by the principal daily in the region in
which it took place.

My father-in-law’s conclusion was statistical in an in-

?

] HOW TO LIE WITH STATISTICS

formal way. It was based on a sample, a remarkably biased
one. Like many a more sophisticated statistic it was guilty
of semiattachment: It assumed that newspaper space
given to crime reporting is a measure of crime rate.

A few winters ago a dozen investigators independently
reported figures on antihistamine pills. Each showed that
a considerable percentage of colds cleared up after treat-
ment. A great fuss ensued, at least in the advertisements,
and a medical-product boom was on. It was based on an
eternally springing hope and also on a curious refusal to
look past the statistics to a fact that has been known for
a long time. As Henry G, Felsen, a humorist and no medi-
cal authority, pointed out quite a while ago, proper treat-
ment will cure a cold in seven days, but left to itself a cold
will hang on for a week.

So it is with much that you read and hear. Averages
and relationships and trends and graphs are not always
what they seem. There may be more in them than meets
the eye, and there may be a good deal less.

The secret language of statistics, so appealing in a fact-
minded culture, is employed to sensationalize, inflate,
confuse, and oversimplify. Statistical methods and statis-
tical terms are necessary in reporting the mass data of
social and economic trends, business conditions, “opinion™
polls, the census. But without writers who use the words
with honesty and understanding and readers who know
what they mean, the result can only be semantic nonsense.

In popular writing on scientific matters the abused statis-
tic is almost crowding out the picture of the white-jacketed
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hero laboring overtime without time-and-a-half in an ill-
lit Jaboratory. Like the “little dash of powder, little pot
of paint,” statistics are making many an important fact
“look like what she ain't.” A well-wrapped statistic is
better than Hitler’s “big lie™; it misleads, yet it cannot be
pinned on you.

This book is a sort of primer in ways to use statistics to
deceive. It may seem altogether too much like a manual
for swindlers. Perhaps I can justify it in the manner of the
retired burglar whose published reminiscences amounted
to a graduate course in how to pick a Jock and muffle a
footfall: The crooks already kmow these tricks; honest
men must learn them in self-defense.

10
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CHAPTER 10

How to Talk Back
to a Statistic

So Fag, I have been addressing you rather as if you were
a pirate with a yen for instruction in the finer points of
cutlass work. In this concluding chapter I'll drop that
literary device. I'll face up to the serious purpose that I
like to think lurks just beneath the surface of this book:
explaining how to look a phony statistic in the eye and face
it down; aud po less imporiant, how to recognize sound
and usable data in that wilderness of fraud to which the
previous chapters have been largely devoted.

Not all the statistical information that you may come up-
on can be tested with the sureness of chemical analysis
or of what goes on in an assayer’s laboratory. But you can
prod the stuff with five simple questions, and by finding
the answers avoid learning a remarkable lot that isn't so.

122

HOW TO TALK BACK TO A STATISTIC 23

Who Says So?

About the first thing to look for is bias—the laboratory
with something to prove for the sake of a theory, a reputa-
tion, or a fee; the newspaper whose aim is a good story;
labor or management with a wage level at stake.

Look for conscious bias. The method may be direct mis-
statement or it may be ambiguous statement that serves
as well and cannot be convicted. It may be selection of
favorable data and suppression of unfavorable. Units of
measurement may be shifted, as with the practice of using
one year for one comparison and sliding over to a more
favorable year for another. An improper measure may be
used: g mean where a median would be more informative
(perhaps all too informative), with the trickery covered
by the unqualified word “average.”

Look sharply for unconscious bias. It is often more
dangerous. In the charts and predictions of many statis-
ticians and economists in 1928 it operated to produce
remarkable things. The cracks in the economic structure
were joyously overlooked, and all sorts of evidence was
adduced and statistically supported to show that we had
no more than entered the stream of prosperity.

It may take at least a second look to find out who-says-
s0. The who may be hidden by what Stephen Potter, the
Lifemanship man, would probably call the “O.K. name.”
Anything smacking of the medical profession is an O.K.
name. Scientific laboratories have O.K. names. So do
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colleges, especially universities, more especially ones
l eminent in technical work. The writer who proved a few
chapters back that higher education jeopardizes a girl’s
chance to marry made good use of the 0.K. name of Cor-
nell. Please note that while the data came from Cornell,
the conclusions were entirely the writer's own. But the
O.K. name helps you carry away a misimpression of
“Cornell University says . . .”
o When an 0.X. name is cited, make sure that the author-
‘. ity stands behind the information, not merely somewhere
\ alongside it.
You may have read a proud announcement by the
} Chicago Journal of Commerce. That publication had
made a survey. Of 169 corporations that replied to a poll

/1
!

J// J M\ A on price gouging and hoarding, two-thirds declared that
o Em (N they were absorbing price increases produced by the
Korean war. “The survey shows,” said the Journal (look

\ \ Sh h . | a
arp whenever you meet those words!), “that corpora-
» \ tions have done exactly the opposite of what the enemies

of the American business system have charged.” This is
an obvious place to ask, “Who says so?” since the Journal

of Commerce might be regarded as an interested party.
Lf It is also a splendid place to ask our second test question:

= SHow Does He Know?

\ { BiG NOSE AN?
THRoAS M AN
It turns out that the Journal had begun by sending its

questionnaires to 1,200 large companies. Only fourteen
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per cent had replied. Eighty-six per cent had not cared
to say anything in public on whether they were hoarding
or price gouging.

The Journal had put a remarkably good face on things,
but the fact remains that there was little to brag about,
It came down to this: Of 1,200 companies polled, nine
per cent said they had not raised prices, five per cent said
they had, and eighty-six per cent wouldn't say. Those
that had replied constituted a sample in which bias might
be suspected.

Watch ont for evidence of z biased sample, one that
has been selected improperly or—as with this one—has
selected itself. Ask the question we dealt with in an early
chapter: Is the sample large enough to permit any reliable
conclusion?

Similarly with a reported correlation: Is it big enough
to mean anything? Are there cnough cases to add up to
any significance? You cannot, as a casual reader, apply
tests of significance or come to exact conclusions as to the
adequacy of a sample. On a good many of the things you
see reported, however, you will be able to tell at a glance
—a good long glance, perhaps—that therc just weren't
enough cases to convince any reasoning person of any-
thing.
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What's Misaing?

You won't always be told how many cases. The absence
of such a figure, particularly when the source is an inter-
ested one, is enough to throw suspicion on the whole thing.
Similaxly a correlation given without a measure of
reliability (probable error, standard error) is not to be
taken very seriously.

Watch out for an average, variety unspecified, in any
matter where mean and median might be expected to
differ substantially.

Many figures lose meaning because a comparison is
missing. An article in Look magazine says, in connection
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with Mongolism, that “one study shows that in 2,800 cases.
over half of the mothers were 35 or over.” Getting any
meaning from this depends upon your knowing something
about the ages at which women in general produce babies.
Few of us know things like that.

ITere is an extract [rom the New Yorker magazine's
“Letter from London” of January 31, 1953.

The Ministry of Health’s recently published figutes showing
that in the week of the great fog the death rate for Greater
London jumped by twenty-eight hundred were a shock to the
public, which is used to regarding Britain's unpleasant climatic
effects as nuisances rather than as killers. . . . The extraordinary
lethal properties of this winter’s prize visitation = .

But how lethal was the visitation? Was it exceptional
for the death rate to be that much higher than usual in a
week? All such things do vary. And what about ensuing
weeks? Did the death rate drop below average, indicating
that if the fog killed people they were largely those who
would have died shortly anyway? The figure sounds
impressive, but the absence of other figures takes away
most of its meaning,

Sometimes it is percentages that are given and raw
figures that are missing, and this can be deceptive too.
Long ago, when Johns Hopkins University had just begun
to admit women students, someone not particularly en-
amored of coeducation reported a real shocker: Thirty-
three and one-third per cent of the women at Hopkins
had married faculty members! The raw figures gave a
elearer picture. There were three women enrolled at the
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time, and one of them had married a faculty man.

A couple of years ago the Boston Chamber of Commerce
chose its American Women of Achievement. Of the six-
teen among them who were also in Who's Who, it was
announced that they had “sixty academic degrees and
eighteen children.” That sounds like an informative
picture of the group until you discover that among the
women were Dean Virginia Gildersleeve and Mrs. Lillian
M. Gilbreth. Those two had a full third of the degrees
between them. And Mrs. Gilbrethy of course, supplied
two-thirds of the children.

A corporation was able to announce that its stock was
held by 8,003 persons, who had an average of 660 shares
each. This was true. It was also true that of the two mil-
lion shares of stock in the corporation three men held

STOCHK MO LDERS 5ETOCK.

three-quarters and three thousand persons held the other
one-fourth among them.

If you are handed an index, you may ask what’s missing
there. It may be the base, a base chosen to give a distorted
picture. A national labor organization once showed that
indexes of profits and production had risen much more
rapidly after the depression than an index of wages had
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As an argument for wage increases this demonstration Jost
its potency when someone dug out the missing figures.
It could be seen then that profits had been almost bound to
rise more rapidly in percentage than wages simply because
profits had reached a lower point, giving a smaller base.

Sometimes what is missing is the factor that caused a
change to occur. This omission leaves the implication that
some other, more desired, factor is responsible. Figures
published one year attempted to show that business was
on the upgrade by pointing out that April retail sales were

greater than in the year before. What was missing was
the fact that Easter had come in March in the earlier year
and in April in the later year.

A report of a great increase in deaths from cancer in the
last quarter-century is misleading unless you know how
much of it is a product of such extraneous factors as these:
Cancer is often listed now where “causes unknown” was
formerly used; autopsies are more frequent, giving surer
diagnoses; reporting and compiling of medical statistics
are more complete; and people more frequently reach the
most susceptible ages now. And if you are looking at total
deaths rather than the death rate, dont neglect the fact
that there are more people now than there used to be.
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Did Somebody Change the Sulbject?

When assaying a statistic, watch out for a switch some-
where between the raw figure and the conclusion. One
thing is all too often reported as another.

A« just indicated, more reported cases of a disease are
not always the same thing as more cases of the disease.
A straw-vote victory for a candidate is not always negoti-
able at the polls. An expressed preference by a “cross
scction” of a magazine’s readers lor articles on world
affairs is no final proof that they would read the articles
if they were published.

Encephalitis cases reported in the central valley of Cali-
fornia in 1952 were triple the figure for the worst previous
year. Many alarmed residents shipped their children
away. But when the reckoning was in, there had been no
great increase in deaths from sleeping sickness. What
had happened was that state and federal health people
had come in in great numbers to tackle a long-time prob-
lem; as a result of their efforts a great many low-grade
cases were recorded that in other years would have been
overlooked, possibly not even recognized.

It is all reminiscent of the way that Lincoln Steffens and
Jacob A. Riis, as New York newspapermen, once created
a crime wave. Crime cases in the papers reached such
proportions, both in numbers and in space and big type
given to them, that the public demanded action. Theodore
Roosevelt, as president of the reform Police Board, was
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seriously embarrassed. He put an end to the crime wave
simply by asking Steffens and Riis to lay off. It had all
come about simply because the reporters, led by those
two, had got into competition as to who could dig up the
most burglaries and whatnot. The official police record
showed no increase at all.

“The British male over 5 years of age soaks himself in a
hot tub on an average of 1.7 times a week in the winter
and 2.1 times in the summer,” says a newspaper story.
“British women average 1.5 baths a week in the winter and
2.0 in the summer.” The source is a Ministry of Works
hot-water survey of “6,000 representative British homes.”
The sample was representative, it says, and seems quite
adequate in size to justify the conclusion in the San Fran-
cisco Chronicle’s amusing headline: BRITISH HE'S
BATHE MORE THAN SHE'S.
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The figures would be more informative if there were
some indication of whether thev are means or medians.
However, the major weakness is that the subject has been
changed. What the Ministry really found out is how often
these people said they bathed, not how often they did so.
W .en a subject is as intimate as this one is, with the
British bath-taking tradition involved, saying and doing
may not be the same thing at all. British he’s may or may
not bathe oftener than she’s; all that can safely be con-
cluded is that they say they do.

Here are some more varieties of change-of-subject to
watch out for.

A back-to-the-farm movement was discerned when a
census showed half a million more farms in 1935 than five
years earlier. But the two counts were not talking about
the same thing. Thc dcfinition of farm used by the
Bureau of the Census had been changed; it took in at least
300,000 farms that would not have been so listed under the
1930 definition.

Strange things crop out when figures are based on what
people say—even about things that seem tc be objective
facts. Census reports have shown more people at thirty-
five years of age, for instance, than at either thirty-four
or thirty-six. The false picture comes from one family
member’s reporting the ages of the others and, not being
sure of the exact ages, tending to round them off to a
familiar multiple of five. One way to get around this:
ask birth dates instead.

The “population” of a large area in China was 28 million.
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Five years later it was 105 million. Very little of that in-
crease was real; the great difference could be explained
only by taking into account the purposes of the two enu-
merations and the way people would be inclined to feel
about being counted in each instance. The first census
was for tax and military purposes, the second for famine
relief.

Something of the same sort has happened in the United
States. The 1950 census found more people in the sixty-
five-to-seventy age group than there were in the fifty-five-
to-sixty group ten years before. The difference could not
be accounted for by immigration. Most of it could be a
product of large-scale falsifying of ages by people eager
to collect social security. Also possible is that some of
the earlier ages were understated out of vanity.

Another kind of change-of-subjcet is rcpresented by
Senator William Langer’s cry that “we could take a pris-
oner from Alcatraz and board him at the Waldorf-Astoria
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cheaper. . . .” The North Daketan was referring to earlier
statements that it cost eight dollars a day to maintain a
prisoner at Alcatraz, “thei .ost of a room at a good San
Francisco hotel.” The subject has been changed from
total maintenance cost (Alcatraz) to hotel-room rent
alone,

The post hoc variety of pretentious nonsense is another
way of changing the subject without seeming to. The
change of something with something else is presented as
because of. The magazine Electrical World once offered
a composite chart in an editorial on “What Electricity
Means to America.” You could see from it that as “elec-
trical horsepower in factories” climbed, so did “average
wages per hour.” At the same time “average hours per
week” dropped, All these things are long-time trends, of
course, and there is no evidence at all that any one of them
has produced any other.

And then there are the firsters. Almost anybody can
claim to be first in something if he is not too particular
what it is. At the end of 1952 two New York newspapers
were each insisting on first rank in grocery advertising.
Both were right too, in a way. The World-Telegram went
on to explain that it was first in full-run advertising, the
kind that appears in all copies, which is the only kind it
runs. The Journal-Americen insisted that total linage was
what counted and that it was first in that. This is the kind
of reaching for a superlative that leads the weather
reporter on the radio to label a quite normal day “the
hottest June second since 1949.”
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Change-of-subject makes it difficult to compare cost
when you contemplate borrowing money either directly
or in the form of installment buying. Six per cent sounds
like six per cent—but it may not be at all.

If you horrow $100 from a hank at six per cent interest
and pay it back in equal monthly installments for a year,
the price you pay for the use of the money is about $3.
But another six per cent loan, on the basis sometimes
called $6 on the $100, will cost you twice as much. That’s
the way most antomohile loans are figured. It is very
tricky.

The point is that you don’t have the $100 fora year. By
the end of six months you have paid back half of it. If
you are charged at $6 on the §100, or six per cent of the
amount, you really pay interest at nearly twelve per cent.

Even worse was what happened to some careless pur-
chasers of freezer-food plans in 1952 and 1953. They were
quoted a figure of anywhere from six to twelve per cent.
It sounded like interest, but it was not. It was an on-the-
dollar figure and, worst of all, the time was often six
months rather than a year. Now $12 on the $100 for
money to be paid back regularly over half a year works
out to something like forty-eight per cent real interest.
It is no wonder that so many customers defaulted and so
many food plans blew up.

Sometimes the semantic approach will be used to
change the subject. Here is an item from Business Week

magazine.
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Accountants have decided that “surplus™ is a nasty word.
They propose eliminating it from corporate balance sheets.
The Committee on Accounting Procedure of the American In-
stitute of accountants sa,s: . . . Use such descriptive termns
as “retained earnings™ or “appreciation of fixed assets.”

This one is from a newspaper story reporting Standard
Oil's record-breaking revenue and net profit of 2 million
dollars a day.

Possibly the directors may be thinking some time of splitting
the stock for there may be an advantage . . . if the profits per
share do not look so large. . . .

Doed I Make Sense?

“Does it make sense?” will often cut a statistic down to
size when the whole rigmarole is based on an unproved
assumption. You may be familiar with the Rudolf Flesch
readability formula. It purports to measure how easy a
piece of prose is to read, by such simple and objective
items as length of words and sentences. Like all devices
for reducing the imponderable to a number and substitut-
ing arithmetic for judgment, it is an appealing idea. At
least it has appealed to people who employ writers, such
as newspaper publishers, even if not to many writers them-
selves. The assumption in the formula is that such things
as word length determine readability. This, to be omery
about it, remains to be proved.

A man named Robert A. Dufour put the Flesch formuls
to trial on some literature that he found handy. It showed
“The Legend of Sleepy Hollow” to be half again as hard
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to read as Plato’s Republic. The Sinclair Lewis novel
Cass Timberlane was rated more difficult than an essay
by Jacques Maritain, “The Spiritual Value of Art.” A
likely story.

Many a statistic is false on its face. It gets by omly
because the magic of numbers brings about a suspension
of common sense. Leonard Engel, in a Harper's article,
has listed a few of the medical variety.

An example is the caleulation of a well-known urologist that
there are eight million cases of cancer of the prostate gland
in the United States—which would be enough to provide 1.1
carcinomatous prostate glands for every male in the susceptible
age group! Another is a prominent neurclogist’s estimate that
one American in twelve suffers from migraine; since migraine
is responsible for a third of chronic headache cases, this would
mean that a quarter of us must suffer from disabling headaches.
Still another is the figure of 250,000 often given for the number
of multiple sclerosis cases; death data indicate that there can
be, happily, no more than thirty to forty thousand cases of this
paralytic disease in the country.

Hearings on amendments to the Social Security Act
have been haunted by various forms of a statement that
makes sense only when not looked at closely. It is an
argument that goes like this: Since life expectancy is only
about sixty-three years, it is a sham and a fraud to set vp
a social-security plan with a retirement age of sixty-five,
because virtually everybody dies before that.

You can rebut that one by looking around at people
you know. The basic fallacy, however, is that the figure
refers to expectancy at birth, and so about half the babies
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born can expect to live longer than that. The figure, in-
cidentally, is from the latest official complete life table
and is correct for the 1939-1941 period. An up-to-date
estimate corrects it to sixty-five-plus. Maybe that will
produce a new and equally silly argument to the effect
that practically everybody now lives to be sixty-five.

Postwar planning at a big electrical-appliance company
was going great guns a few years ago on the basis of a
declining birth rate, something that had been taken for
granted for a long time. Plans called for emphasis on
small-capacity appliances, apartment-size refrigerators.
Then one of the planners had an attack of common sense:
He came out of his graphs and charts long enough to
notice that he and his co-workers and his friends and his
neighbors and his former classmates with few exceptions
either had three or four children or planned to. This led
to some open-minded investigating and charting—and the
company shortly turned its emphasis most profitably to
big-family models.

The impressively precise figure is something else that
contradicts common sense. A study reported in New York
City newspapers announced that a working woman living
with her family needed a weekly pay check of $40.13 for
adequate support. Anyone who has not suspended all
logical processes while reading his paper will realize that
the cost of keeping body and soul together cannot be
calculated to the last cent. But there is a drcadful tempta-
tion; “$40.13” sounds so much more knowing than “about

$40.”
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You are entitled to look with the same suspicion on the
report, some years ago, by the American Petroleum Indus-
tries Committee that the average yearly tax bill for auto-
mobiles is $51.13.

Extrapolations are useful, particularly in that form of
soothsaying called forecasting trends. But in louking at
the figures or the charts made from them, it is necessary
to remember one thing constantly: The trend-to-now may
be a fact, but the future trend represents no more than an
educated guess. Implicit in it is “everything else being
equal” and “present trends continuing.” And somehow
everything else refuses to remain equal, else life would
be dull indeed.

For a sample of the nonsense inherent in uncontrolled
extrapolation, consider the trend of television. The num-
ber of sets in American homes increased around 10,000%
from 1947 to 1952. Project this for the next five years and
you find that there'll soon be a couple billion of the things,
Heaven forbid, or forty sets per family. If you want to be
even sillier, begin with a base year that is earlier in the
television scheme of things than 1947 and you can just as
well “prove” that each family will soon have not forty but
forty thousand sets.

A Govermment research man, Morris Hansen, called
Gallup’s 1948 election forecasting “the most publicized
statistical error in human history.” It was a paragon of
accuracy, however, compared with some of our most
widely used estimates of future population, which have
earned a nationwide horselaugh. As late as 1938 a presi-
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dential commission loaded with experts doubted that the
U. S. population would ever reach 149 million; it was
12 million more than that just tweclve years Jater. There
are textbooks published so recently that they are still in
college use that predict a peak population of not more
than 150 million and figure it will take until about 1980
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to reach it. These fearful underestimates came from as-
suming that a trend would continue without change. A
similar assumption a century ago did as badly in the
opposite direction because it assumed continuation of the
population-increase rate of 1790 to 1860. In his second
message to Congress, Abraham Lincoln predicted the
U. S. population would reach 251,689,914 in 1930.

Not long after that, in 1874, Mark Twain summed up

the nonsense side of extrapolation in Life on the Missis-
sippi:

In the space of one hundred and seventy-six years the Lower
Mississippi has shortened itself two hundred and forty-two
miles. That is an average of a trifle over one mile and a third
per year. Therefore, any calm person, who is not blind or
idiotic, can see that in the Old Odlitic Silurian Period, just a
million years ago next November, the Lower Mississippi River
was upward of one million three hundred thousand miles long,
and stuck out over the Gulf of Mexico like a fishing-rod. And
by the same token any person can see that seven hundred and
forty-two years from now the Lower Mississippi will be only
a mile and three-quarters long, and Cairo and New Orleans
will have joined their streets together, and be plodding com-
fortably along under a single mayor and a mutual board of
aldermen. There is something fascinating about science. One
gets such wholesale returns of conjecture out of such a tritling
investment of fact.



