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To my wife

with good reason





There are three kinds of lies: lies, damned lies, and statistics.

– Disraeli

Statistical thinking will one day be as necessary for efficient citizenship as the ability to read and write.

– H.G. Wells

It ain’t so much the things we don’t know that get us in trouble. It’s the things we know that ain’t so.

– Artemus Ward

Round numbers are always false.

– Samuel Johnson

I have a great subject [statistics] to write upon, but feel keenly my literary incapacity to make it easily intelligible without sacrificing accuracy and thoroughness.

– Sir Francis Galton
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Introduction

With prospects of an end to the hallowed old British measures of inches and feet and pounds, the Gallup poll people wondered how well known its metric alternative might be. They asked in the usual way, and learned that even among men and women who had been to a university 33 per cent had never heard of the metric system.

Then a Sunday newspaper conducted a poll of its own – and announced that 98 per cent of its readers knew about the metric system. This, the newspaper boasted, showed ‘how much more knowledgeable’ its readers were than people generally.

How can two polls differ so remarkably?

Gallup interviewers had chosen, and talked to, a carefully selected cross-section of the public. The newspaper had naïvely, and economically, relied upon coupons clipped, filled in, and mailed in by readers.

It isn’t hard to guess that most of those readers who were unaware of the metric system had little interest in it or the coupon; and they selected themselves out of the poll by not bothering to clip and participate. This self-selection produced, in statistical terms, a biased or unrepresentative sample of just the sort that has led, over the years, to an enormous number of misleading conclusions.

A few winters ago a dozen investigators independently reported figures on antihistamine pills. Each showed that a considerable percentage of colds cleared up after treatment. 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 medical authority, pointed out quite a while ago, proper treatment 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 statistical 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 statistic is almost crowding out the picture of the white-jacketed hero labouring overtime without time-and-a-half in an ill-lit laboratory. 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 lock and muffle a footfall: the crooks already know these tricks; honest men must learn them in self-defence.
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The Sample with the Built-in Bias

If you have a barrel of beans, some red and some white, there is only one way to find out precisely how many of each colour you have: Count ’em.

There is an easier way to discover about how many are red. Pull out a handful of beans and count just those, assuming that the proportion will be the same all through the barrel. If your sample is large enough and selected properly, it will represent the whole well enough for most purposes. If, however, it fails in either respect it may be far less accurate than an intelligent guess and have nothing to recommend it except a spurious air of scientific precision. It is sad truth that conclusions from such samples, biased by the method of selection, or too small, or both, lie behind much of what we read or think we know.

How a sample develops bias is most easily seen by looking at an extreme example. Suppose you were to send to a group of your fellow-citizens a questionnaire that included this query: ‘Do you like to answer questionnaires?’ Add up the returns and you would very probably be able to announce that an overwhelming majority – which, for greater conviction, you would specify right down to the last decimal – of ‘a typical cross-section of the population’ asserts affection for the things. What has happened, of course, is that most of those whose answer would have been No have eliminated themselves from your sample by flinging your questionnaire into the nearest wastebasket. Even if the flingers constituted nine out of ten in your original sample you would be following a time-hallowed practice in ignoring them when you announced your findings.

Do such samples bias themselves in such a way in real life? You bet they do.

Newspapers and news magazines told us a while back that some four million American Catholics had become Protestants in the last ten years. Source was a poll conducted by the Reverend Daniel A. Poling, editor of the interdenominational Christian Herald. Time sums up the story:


The Herald got its figures by polling a cross-section of U.S. Protestant ministers, The 2,219 clergymen who replied to its questionnaire (out of 25,000 polled) reported that they had received a total of 51,361 former Roman Catholics into their churches within the past ten years. Projecting his sample, Poling got a nationwide estimate of 4,144,366 Catholic-to-Protestant converts in a decade. Writes Episcopalian Will Oursler: ‘Even when allowances are made for error, the total national figure could hardly be less than two or three million and in all probability runs closer to five million.



Although it missed a bet in failing to point out the significance of the fact, Time deserves a small bow for letting us know that more than 90 per cent of the ministers polled did not reply. To destroy this survey completely, we have only to note the reasonable possibility that most of the 90 per cent threw away the questionnaire because they had no conversions to report.

Employing this assumption and using the same figure – 181,000 – as Dr Poling did for the total number of Protestant ministers with pastoral charges, we can make our own projection. Since he went to 25,000 out of 181,000 and found 51,361 conversions, asking everybody should have produced a conversion total of 370,000 or so.

Our crude methods have produced a very dubious figure, but it is at least as worthy of trust as the one that was published nationally – one that is eleven times as big as ours and therefore far more exciting.

As for Mr O’s confident ‘allowances … for error’, well, if he has discovered a method to compensate for errors of unknown magnitude, the world of statistics will be grateful.

With this background, let us work over a news report – from some years back when it represented even more money than it does now – that ‘the average Yale man, Class of ’24, makes $25,111 a year’.

Well, good for him!

But wait a minute. What does this impressive figure mean? Is it, as it appears to be, evidence that if you send your boy to Yale, or, for all I know, Oxbridge, you won’t have to work in your old age and neither will he?

Two things about the figure stand out at first suspicious glance. It is surprisingly precise. It is quite improbably salubrious.

There is small likelihood that the average income of any far-flung group is ever going to be known down to the dollar. It is not particularly probable that you know your own income for last year so precisely as that unless it was all derived from salary. And $25,000 incomes are not often all salary; people in that bracket are likely to have well-scattered investments.

Furthermore, this lovely average is undoubtedly calculated from the amounts the Yale men said they earned. Even if they had the honour system in New Haven in ’24, we cannot be sure that it works so well after a quarter of a century that all these reports are honest ones. Some people when asked their incomes exaggerate out of vanity or optimism. Others minimize, especially, it is to be feared, on income-tax returns; and having done this may hesitate to contradict themselves on any other paper. Who knows what the revenuers may see? It is possible that these two tendencies, to boast and to understate, cancel each other out, but it is unlikely. One tendency may be far stronger than the other, and we do not know which one.

[image: A man and a woman sit at a table facing one another, drinking tea. The text in a thought bubble over the woman reads, “Why did I have to marry an average Yaleman, class of 24, who only makes 25,109 dollars a year?”]
We have begun then to account for a figure that common sense tells us can hardly represent the truth. Now let us put our finger on the likely source of the biggest error, a source that can produce $25,111 as the ‘average income’ of some men whose actual average may well be nearer half that amount.

The report on the Yale men comes from a sample. We can be pretty sure of that because reason tells us that no one can get hold of all the living members of that class of ’24. There are bound to be many whose addresses are unknown twenty-five years later.

And, of those whose addresses are known, many will not reply to a questionnaire, particularly a rather personal one. With some kinds of mail questionnaire, a five or ten per cent response is quite high. This one should have done better than that, but nothing like one hundred per cent.

So we find that the income figure is based on a sample composed of all class members whose addresses are known and who replied to the questionnaire. Is this a representative sample? That is, can this group be assumed to be equal in income to the unrepresented group, those who cannot be reached or who do not reply?

Who are the little lost sheep down in the Yale rolls as ‘address unknown’? Are they the big-income earners – the Wall Street men, the corporation directors, the manufacturing and utility executives? No; the addresses of the rich will not be hard to come by. Many of the most prosperous members of the class can be found through Who’s Who in America and other reference volumes even if they have neglected to keep in touch with the alumni office. It is a good guess that the lost names are those of the men who, twenty-five years or so after becoming Yale bachelors of arts, have not fulfilled any shining promise. They are clerks, mechanics, tramps, unemployed alcoholics, barely surviving writers and artists … people of whom it
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