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The following material is addressed to readers who are already familiar with applied math- ematics, at the advanced
undergraduate level or preferably higher, and with some field, such as physics, chemistry, biology, geology,
medicine, economics, sociology, engineering, operations research, etc., where inference is needed.1 A previous
acquaintance with proba- bility and statistics is not necessary; indeed, a certain amount of innocence in this area
may be desirable, because there will be less to unlearn.We are concerned with probability theory and all of its
conventional mathematics, but now viewed in a wider context than that of the standard textbooks. Every chapter
after the first has 'new’ [ i.e. not previously published results that we think will be found interesting and useful.
Many of our applications lie outside the scope of conventional probability theory as currently taught. But we think
that the results will speak for themselves, and that something like the theory expounded here will become the
conventional probability theory of the future.
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[0 O O This kind of conceptualizing often leads one to suppose that these distributions represent not just our prior
state of knowledge about the data, but the actual long-run variability of the data in such experiments. Clearly, such
a belief cannot be justified; anyone who claims to know in advance the long-run results in an experiment that has
not been performed is drawing on a vivid imagination, not on any fund of actual knowledge of the phenomenon.
Indeed, if that infinite population is only imagined, then it seems that we are free to imagine any population we
please.From a mere act of the imagination we cannot learn anything about the real world. To suppose that the
resulting probability assignments have any real physical meaning is just another form of the mind projection fallacy.
In practice, this diverts our attention to irrelevancies and away from the things that really matter [1 such as
information about the real world that is not expressible in terms of any sampling distribution, or does not fit into
the urn picture, but which is nevertheless highly cogent for the inferences we want to makel1 . Usually, the price
paid for this folly is missed opportunities; had we recognized that information, more accurate and/or more reliable
inferences could have been made. Urn-type conceptualizing is capable of dealing with only the most primitive
kind of information, and really sophisticated applications require us to develop principles that go far beyond the
idea of urns. But the situation is quite subtle, because, as we stressed before in connection with Godel's theorem, an
erroneous argument does not necessarily lead to a wrong conclusion. In fact, as we shall find in Chapter 9, highly
sophisticated calculations sometimes lead us back to urn-type distributions, for purely mathematical reasons that
have nothing to do conceptually with urns or populations. The hypergeometric and binomial distributions found
in this chapter will continue to reappear, because they have a fundamental mathematical status quite independent
of arguments that we used to find them here.
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