


that themselves were based on the notion of
"chance" and the unlikelihood of an event occur-
ring.

Origins

As David (1962) has so articulately and elegantly
described, the first glimmerings



All persons conversant with statistics are aware that this
supposition brings Variability within the grasp of the
laws of Chance, with the result that the relative fre-
quency of Deviations of different amounts admits of
being calculated, when these amounts are measured in
terms of any self-contained unit of variability, such as
our Q. (Galton, 1889, pp. 54-55)

Q is the symbol for the semi-interquartile range,
defined as one half of the difference between the
score at the 75th percentile (the thir



the point of rejection. However, from an exami-
nation of the various examples of x2 calculations
presented, with their corresponding probability
values, one can see the range within which what
might be described as a mixture of intuitive and
statistical rejection occurred. The following re-
marks are from Pearson's paper: p = .5586 ("thus
we may consider the fit remarkably good" [p. 170]);
p = .28 ("fairly represented" [p. 174]); p = .1 ("not
very improbable that the observed frequencies are

, compatible with a random sampling" [p. 171]); p =
.01 ("this very improbable result" [p. 172]):

From



Although, strictly speaking, the conventional re-
jection level of 3PE is equivalent to two times the
SD (in modern terminology, a z score of 2), which
expressed as a percentage is about 4.56%, one may
hazard a guess that Fisher simply rounded off this
value to 5% for ease of explanation. Furthermore,
it seems reasonable to assume that as the use of
statistical analysis was extended to the social sci-
ences, the tendency to report experimental results
in terms of their associated probability values
rather than transforming them to z score values
provided a broader base for general understanding
by those not thoroughly grounded in statistical the-
ory. In other words, the statement that the prob-
ability of obtaining a particular result by chance
was less than 5% could be more easily digested by
the uninitiated than the report that the result rep-
resented a z score of approximately 2.

Subjective Probability

How the 5% significance level came to be adopted
as a standard has been considered. However, why
this level seemed appropriate to early statisticians,
or why it has continued to prevail in statistical
analysis for so long, must be approached not so
much from a historical point of view, but from a
consideration of the concept of probability.

Definitions of the term are most frequently
based on expositions of the formal mathematical
theory of probability. This may reflect the need
to bridge the reality of events in everyday life and
the philosophy of logic. Probability in this sense
is an objective exercise that uses numerical cal-
culations based on the mathematical theories of
arrangements and frequency for the purpose of
estimation and prediction.

What of ten eludes precise definition is the idea
that, fundamentally, probability refers to the per-
sonal cognition of individuals whereby their
knowledge of past experience aids in the formation
of a system of expectations with which they face
future events. This has been called subjective prob-
ability to distinguish this notion from its more for-
mal mathematical counterpart.

Alberoni (1962a, 1962b) has conceptualized the
intellectual processes that underlie the operation
of subjective probability. When individuals cannot
find a cause or a regular pattern to explain some
differences or variation in the real world, they ar-
rive at the idea of chance. This, in turn, forms
their expectations for future events. If, however,

at some point the events begin to contradict the
expectations they have formed, they introduce
cause and abandon the idea of chance. The point
at which this rejection occurs depends largely on
the degree of discrepancy and how it is interpreted
by each individual. Alberoni refers to this point
as the "threshold of dismissal of the idea of
chance."

The fundamental questions that remain are
straightforward and simple: Do people, scientists
and nonscientists, generally feel that an event
which occurs 5% of the time or less is a rare event?
Are they prepared to ascribe a cause other than
mere chance to such infrequent events?

If the answer to both these questions is "Yes,"
or even "Generally speaking, yes," then the adop-
tion of the level as a criterion for judging outcomes
is justifiable.

There is no doubt that the "threshold of dismissal
of the idea of chance" depends on a complex set
of factors specific to each individual, and therefore
varies among individuals.1 As a formal statement,
however, the level has a longer histpry than is gen-
erally appreciated.

1 We have some evidence, based on both formal and informal
data, that people, on average, do indeed approach this threshold
when the odds reach about 1 in 10 and are pretty well convinced
when the odds are 1 in 100. The midpoint of the two values
is close to .05, or odds of 1 in 20. One is reminded that these
subjective probability norms are congruent with the ideas ex-
pressed in Pearson's 1900 publication.
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