tnat { was worse than otners.

For a research psychologist, sampling variation is not a curiosity: it i ,
nuisance and a costly obstacle, which turns the undertaking of EVETY research

project into a gamble. Suppose that you wish to confirm the hypothesis thy
the vocabulary of the average six-year-old girl is larger than the vocabulary of
an average boy of the same age. The hypothesis is true in the population: the
average vocabulary of girls is indeed larger. Girls and boys vary a great dea
however, and by the luck of the draw you could select a sample in which the
difference is inconclusive, or even one in which boys actually score higher. f
you are the researcher, this outcome is costly to you because you have wasted
time and effort, and failed to confirm a hypothesis that was in fact true. Using

a sufficiently large sample is the only way to reduce the risk. Researchers who
pick too small a sample leave themselves at the mercy of sampling luck. -
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pick to qmrall d”ﬂﬂmpif leave themselves at the mercy of samplinglu&-
‘Ihe risk of error can be estimated for any given sample size by a fairl
simple procedure. '] raditionally, however, psychologists do not use calcul,.
tions to decide on a sample size. They use their judgment, which is commonly
flawed. An article 1 had read shortly before the debate with Amos demap.
strated the mistake that researchers made (they still do) by a dramatic obser.
vation. The author pointed out that psychologists commonly chose samplesso
hat they exposed themselves to a 50% risk of failing to confirm ther

small the
true hypotheses! No researcher in his right mind would accept such a risk A

plausible explanation was that psychologists’ decisions about sample et
flected prevalent mtmtwe misconceptions of the extent uf samphngva e

The arti




wﬂa L"luhlj‘. A A TwEw T T AT s -—r e A

Amos and I called our first joint article “Belief in the Law of Small
Numbers.” We explained, tongue-in-cheek, that “intuitions about random
sampling appear to satisfy the law of small numbers, which asserts that the
law of large numbers applies to small numbers as well” We also included a
strongly worded recommendation that researchers regard their “statistical
intuitions with proper suspicion and replace impression formation by com-
putation whenever possible.”



DR = bl L R Y | | n'flh:fi_'

principle of WYSIATT suggests that it cannot.
As 1 described earlier, System 1 is not prone to doubt. j;

ambiguity and spontaneously constructs stories that are as coher iy

Nt as
sible. Unless the message is immediately negated, the assoCiations lhT
"

evokes will spread as if the message were true. System 2 is capable of douty
because it can maintain incompatible possibilities at the same time. Hoy.
ever, sustaining doubt is harder work than sliding into certainty. The Ly
of small numbers is a manifestation of a general bias that favors certainn
over doubt, which will turn up in many guises in following chapters.
The strong bias toward believing that small samples closely resemble the
population from which they are drawn is also part of a larger story: we an
prone to exaggerate the consistency and coherence of what We sex The e
aggerated faith of researchers in what can be learned from a few observs
tions is closely related to the halo effect, the sense we often get that we hnm:-
and understand a person about whom we actually know very little, System!
15 - the basis of scrapyo
runs ahead of the facts in constructing a rich image on

evidence, A machine for jumping to conclusions will act as if it hellw:t:: :1'
the law of small numbers, More generally, it will produce a represet@i -
of reality that makes 100 much sense. | ﬂ

The
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quences. We are pattern seekers, believers in a coherent world, in which

regularities (such as a sequence of six girls) appear not by accident but as a

result of mechanical causality or of someone’s intention. We do not expect

to see regularity produced by a random process, and when we detect what

appears to be a rule, we quickly reject the idea that the process is truly
random. Random processes produce many sequences that convince people
that the process is not random after all. You can see why assuming causality
could have had evolutionary advantages. It is part of the general vigilance
that we have inherited from ancestors. We are automatically on the lookou
for the possibility that the environment has changed. Lions may appear or
the plain at random times, but it would be safer to notice and respond to a
dpparent increase in the rate of appearance of prides of lions, even if it i

actually due to the fluctuations of a random process.



« The exaggerated faith in small samples is only one example of a more
general illusion—we pay more attention to the content of messages
than to information about their reliability, and as a result end up with
a view of the world around us that is simpler and more coherent than
the data justify. Jumping to conclusions is a safer sport in the world of
our imagination than it is in reality.

. Statistics produce many observations that appear to beg for causal ex-
planations but do not lend themselves to such explanations. Many
facts of the world are due to chance, including accidents of sampling,
Causal explanations of chance events are inevitably wrong,



