














12 HOW TO Lm WITH STATISTICS 

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 calcu
lated from the amounts the Yale men said they earned. 
Even if they had the honor 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, hut it is unlikely. One tendency may be far stronger 
than the other, and we do not know which one. 

We have begun then to account for a figure that com
mon 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. 
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This is the sampling procedure, which is the heart of the 
greater part of the statistics you meet on all sorts of sub
jects. Its basis is simple enough, although its refinements 
in practice have led into all sorts of by-ways, some less 
than respectable. If you have a barrel of beans, some red 
and some white, there is only one way to find out exactly 
how many of each color you have; Count 'em. However, 
you can find out approximately how many are red in m:uch 
easier fashion by pulling out a handful of beans and count
ing just those, figuring that the proportion will be the same 
all through the barrel. If your sample is large enough and 
selected properly, it wil1 represent the whole well enough. 
for most purposes. If it is not, it may be far less accurate 
than an intelligent guess and have nothing to recommend 
it but a spurious air of scientific precision. It is sad truth 
that conclusions from such samples, biased or too small or 
both, lie behind much of what we read or think we know. 

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 ot 
'24. There are bound to be many whose addresses are un· 
known twenty-five years later. 
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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 representa
tive 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 manu
facturing and utility executives? No; the addresses ot 
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 
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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 alco
holics, barely surviving writers and artists ... people of 
whom it would take half a dozen or more to add up to an 
income of $25,111. These men do not so often register at 
class reunions, if only'because they cannot afford the trip. 

�fare yaor little Iambs
S�bo ��ve lost om- way

Who are those who chucked the questionnaire into the 
nearest wastebasket? We cannot be so sure about these, 
but it is at least a fair guess that many of them are just 
not making enough money to brag about. They are a 
little like the fellow who found a note clipped to bis first 
pay check suggesting that he consider the amount of his 
salary confidential and not material for the interchange of 
office confidences. "Don't worry," he told the boss. "I'm 
iust as ashamed of it as you are." 
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The presidential elections in 1948 and 1952 were enough to 
prove that, if there were any doubt. 

For further evidence go back to 1936 and the Literary 
Digest's famed fiasco. The ten million telephone and 
Digest subscribers who assured the editors of the doomed 

magazine that it would be Landon 370, Roosevelt 161 
came from the list that had accurately predicted the 1932 
election. How could there be bias in a list already so 
tested? There was a bias, of course, as college theses and 
other post mortems found: People who could afford tele
phones and magazine subscriptions in 1936 were not

. 
a 

cross section of voters. Economically they were a special 
kind of people, a sample biased because it was loaded 
with what turned out to be Republican voters. The sample 
elected Landon, but the voters thought otherwise. 

The basic sample is the kind called "random." It is se
lected by pure chance from the "universe," a word by 
which the statistician means the whole of which the 
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sample is a part. Every tenth name is pulled from a file 
of index cards. Fifty slips of paper are taken from a hat
ful. Every twentieth person met on Market Street is in
terviewed. ( But remember that this last is not a sample 
of the population of the world, or of the United States, or 
of San Francisco, but only of the people on Market Street 
at the time. One interviewer for an opinion poll said that 
she got her people in a railroad station because "all kinds 
of people can be found in a station."' It had to be pointed 
out to her that mothers of small children, for instance, 
might be underrepresented there.) 

The test of the random sample is this: Does every name 
or thing in the whole group have an equal chance to be in 
the sampler 

The purely random sample is the only kind that can be 
examined with entire confidence by means of statistical 
theory, but there is one thing wrong with it. It is so diffi
cult and expensive to obtain for many uses that sheer cost 
eliminates it. A more economical substitute, which is al
most universally used in such fields as opinion polling and 
market research, is called stratified random sampling. 

To get this stratified sample you divide your universe 
into several groups in proportion to their known preva� 
lence. And right there your trouble can begin: Your in
formation about their proportion may not be correct. You 
instruct your interviewers to see to it that they talk to so 
many Negroes and such-and-such a percentage of people 
in each of several income brackets, to a specified number 
of farmers, and so on. All the while the group must be 




























































































































