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Explain and analyze the list of conclusion that Popper offers on page 11 of your text. Include in your discussion whether you think it is acceptable to introduce ad hoc supplements to theories.
The hallmark of science, following Popper, is not the acceptance of explanatory theories but the rejection of falsified ones: “When should a theory be ranked as scientific?”.

The question is not when we know that a theory is true, as in the Ayer’s criterion of verifiability (because we can only accumulate proofs that a theory is not false, but not enough evidences to judge “true” a theory), but “to distinguish between science and pseudo-science”
.

In rejecting pseudo-sciences like the Marxist theory of history or  Freud’s psycho-analysis, Popper is not worried about the problem of truth, or exactness of measurability of these theories (“…it was not my doubting the truth of those theories… neither was it that I merely felt mathematical physics to be more exact than the sociological or psychological type of theory”
). We have to understand why such pseudo-sciences, even though posed as sciences, look like primitive myths.

In formulating his criterion of demarcation, falsifiability, Popper attacks the core of theories like Marx’s one, criticizing their apparent too much explanatory power. Explanatory power is a good thing as a criterion to decide between two concurrent theories, but these pseudo-sciences are able to explain everything within the fields to which they reffered, (“…opening your eyes to a new truth hidden from those not yet initiated”
). But this “strenght”, actually, is their main weakness: a real scientific theory is falsifiable (or, it is the same, refutable, testable). 

This criterion, and the way it opposes itself to the strength of pseudo-sciences, is better explained by the seven considerations given by Popper
. We may group them into three subsets. 

Considerations # 1, 3, and 4 belong to the “confirmation” subset. Ayer’s criterion does not discriminate between science and non-science, because it is too easy to verify a theory (for nearly every theory): if we are looking for confirmations we will find them. A Marxist could find a confirmation of his theory in every historical event, like a Freudian, that with his “clinical observation” verifies constantly the theory. Every conceivable case could be interpreted in the light of these theories. But a theory that is not refutable by any conceivable event is non-scientific (too much explanatory power is a vice). As Popper says in the 3rd consideration, every good scientific theory is a prohibition, it explains why certain things cannot happen and forbids them to happen.

Considerations # 2, 5, and 6 belong to the “risk” subset. Of course, we can find confirmations of a theory, but they should count only if they are the result of risky predictions. This is not the case of pseudo-sciences. The Marxist theory of history, like astrology, is impressed by and tries to search just confirming evidence, becoming blind in front of many confirming evidences. The problem is that in this way, explaining and accepting everything, the theory becomes too vague: a theory that is able to explain everything actually explains nothing. A genuine test of a theory is an attempt to falsify it, to refute it: falsifiability means testability. It is during this kind of test, after a serious but unsuccessful attempt to falsify it, that we may come to a temporary acceptance of our theory. A good theory is something has been seriously tested and not yet falsified.

But how work astrology or Marxism? To escape any kind of refutation, by means of their vagueness, they destroyed their testability. So, no testability means no falsifiability, irrefutability, and then no scientific theory. About psychoanalysis, it is simply non testable.

It is for these reasons that Popper says that these theories are purely descriptive, they describe facts just in the manner of myths, they are just interesting psychological suggestions: but they have not a testable form, so we cannot call them scientific; even if, in Popper’s view (a very different view respect the Ayer’s one, that reject as useless and meaningless the metaphysics) these myths may develop and become testable (science originate from myths and metaphysics, important anticipations of scientific claims). 

It is very interesting the 7th considerations about ad hoc assumptions. It speaks about the conventionalist stratagem: some genuine testable theories, when found to be false, are still upheld by their admirers, for example by introducing ad hoc some auxiliary assumption, or by reinterpreting the theory ad hoc in such a way that it escapes (temporarily) refutation. Such a procedures, says Popper, is always possible, but it rescues the theory from refutation only at the price of destroying, or at least lowering, its scientific status.
 

This consideration is closely related to the 3rd one: a theory must prohibit certain things, if we introduce ad hoc assumptions (namely, statements that may in themselves have little independent justification, but that added to a theory save it from rejection) to preserve it from refutation, as said above, our theory looses his scientific status, just because in order to be ranked as scientific, it must be capable of conflicting with possible observations.

There are many reasons that justify the introduction of ad hoc hypotheses. As Kuhn suggests, a scientific theory (in a broader sense) may be understood as a mental model, a conceptual box that helps us in viewing and understanding reality: the whole set of shared beliefs and skills which shape the expectations, and establish a common directionality of a community in solving some puzzles.

Introduction of ad hoc rules in a theory may be justified by the fact that there is not a concurrent one ready to substitute it adequately, at the eyes of its fans that cannot stand a period in which “society” is not fully governed by “institution” at all (at least before we had a partial explanation).
 Maybe they support it for “religious” or metaphysical reasons (for example the earth is the core of the solar system because God created it as house for man beings), so they cannot accept such a vision,  because it  changes the world  itself. It is as if the community had been suddenly transported 

to another planet where familiar objects loose their meaning.

But as Popper suggests, introducing ad hoc assumptions destroys a theory’s scientific status shifting it to something very similar to astrology. The problem is, again, that of vagueness: introducing ad hoc justifications we are loosing the fundamental consideration that a good scientific theory is a prohibition.

An interesting case is the astronomical revolution from Ptolemy’s to Copernicus’s view.

When Copernicus published his major astronomical work in 1543, the dominant picture of the universe was still the one that Aristotle had sketched. Five hundred years after Aristotle, Ptolemy developed a mathematical system that made possible detailed predictions of planetary observations. Copernicus’s work was intended as an explicit alternative to Ptolemy’s.

With a complex combination of empirical and not-so-empirical arguments, Ptolemy supported the conclusion that the earth is spherical, is in the middle of the heavens, and does not move. To account for the motion of the planet he, deviating from the letter of Aristotle, introduced several kinds of motions to handle the planets: Ptolemy postulated epicyclic motion in which a planet moves in small circles around points on the large circle that takes it around the earth. He introduced the equant too, a point offset both from the centre of the universe and the now eccentric earth. So now planets were said to revolve respect to the equant and the planet’s epicycles.

The Ptolemy’s theory was very complex, using complicated models of planets and orbits, introducing particular kinds of motion to explain the observed evidences, and calculating them by means of a complex trigonometric calculus. So he was able to explain the evidences, to match them with his theory, but just introducing a big set (and enlarging it to defend his theory against Copernicus’s) of what we can call ad hoc reasons. The Copernicus’s theory was simpler, it explained more with less. And it was more scientific in the sense that he challenged the dominant world view (maybe religious too) making risky predictions (namely: try to reject the Ptolemaic tenets concerning our planet’s immobility and centrality), and refusing to explain the planets movements introducing a new ad hoc, vain or superfluous rule for any “strange” evidence we may observe.

Following a principle similar to Occam’s razor, Copernicu says:

“We therefore assert that the centre of the earth, carrying the Moon’s path, passes in a great circuit among the other planets in an annual revolution round the Sun; that near the Sun is the centre of the universe; and that whereas the Sun is at rest, any apparent motion of the Sun can be better explained by motion of the Earth.

I think it easier to believe this than to confuse the issue by assuming a vast number of Spheres, which those who keep earth at the centre must do. We thus rather follow Nature, who producing nothing vain or superfluous often prefers to endow one cause with many effects”.
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