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Erotetic Logic and Explanation
by Abnormic Hypotheses’

General rules might be false or even known not to apply to all relevant cases,
but nevertheless these are the general rules which usually govern our expec-
tations, since they enable us to predict the most “typical” outcomes. When
such a prediction fails, however, the need for explanation usually arises. The
explanation called for is not simply an explanation of the failure of our pre-
diction: we want to explain why such-and-such outcome took place rather
than the expected one. In the simplest case this situation may be schemati-
cally described as follows. We have a general rule of the form:

(GR) Va(F(z)A...AFy(z) = E(x))

which has proved its usefulness in many cases. On the other hand, we have
found an object a of which the following holds: Fy(a) A ... A F,,(a), R(a),
where R(a) describes something that is the case and which is such that the
statement R(a) — —E(a) is true. So we ask the question: Why is it the case
that R(a)?

How can one find an acceptable answer to this question? A possible
way is to formulate and/or apply a hypothesis of a special kind (called an
abnormic hypothesis) which completes the general rule. In most cases a hy-
pothesis of this kind determines a class of possible correct answers to the
explanation-seeking why-question within which some selection should be
made. The core of the selection procedure consists in performing a series
of valid erotetic inferences, that is, roughly, inferences which have questions
and/or declaratives as premises and questions as conclusions. If the selec-
tion procedure is successful, an acceptable answer to the explanation-seeking
question is found, a deductive-nomological explanation of the analysed de-
parture from a general rule becomes possible and the degree of confirmation
of the proposed hypothesis rises. If, however, the selection procedure ends

*First published in Synthese 120, 1999, pp. 295-309. Published here with kind permission

from Springer Science+Business Media; minor linguistic alterations have been made.
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with the rejection of all the relevant possible correct answers to the why-

question, the hypothesis should be modified.

Let us analyse this in detail.

1. What are abnormic hypotheses? In his famous paper “Why-questions”
Sylvain Bromberger introduced the concept of abnormic law.! There are
abnormic laws of two kinds: general and special. Here are two examples of
general abnormic laws:?

(Li) Thelevel of liquid in a cylindrical container on which a melt-
ing object is floating at room temperature will rise unless the object
is made of a substance whose density in liquid form is the same or is
greater than that of the original liquid at room temperawre. If the
density is the same, the level will remain the same; if the density is
greater, the level will go down.

(Ly)  All French nouns form their plural by adding s unless they
end in al (except bal, cal, carnaval, etc.) or in eu, or in au, or in ou
(except chou, genou, etc.), or x, or z, ors. If and only if they end in af
(except bal, etc.) they form their plural by dropping the last syllable
and replacing it with aux; if and only if they end in ex or ou or au
(except chou, etc.) they form their plural by adding x; if and only if
they end in x or z or s they form their plural by adding nothing,

The following are examples of special abnormic laws:

(L3) The velocity of an object does not change unless the net force
on it is not equal to zero.

(Ls) No sample of gas expands unless its temperature is kept con-
stant but its pressure decreases, or its pressure is kept constant but its
temperature increases, or its absolute temperature increases by a larger
factor than its pressure, or its pressure decreases by a larger factor than
its absolute temperature.

By and large, a general abnormic law states that if some initial conditions
are met, then a given effect takes place provided that some additional condi-
tions are not met. If, however, any of the additional conditions is met, then
the result is different. Moreover, a general abnormic law catalogues all the

'"This paper was published for the first time in: R. G. Colodny (ed.), Mind and Cosmos:
Essays in Contemporary Science and Philosophy, vol. 3, Pittsburgh 1966, and reprinted with
some corrections in Bromberger’s book On What we Know We Don’t Know: Explanation,
Theory, Linguistics, and How Questions Shape Them, Chicago/London/Stanford 1992, pp.
75-100. We will use the later version here.

2All the examples of abnormic laws presented below are taken from Bromberger’s paper.
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possible outcomes different from the “main” one and associates with each of
these some condition(s) whose satisfaction, together with the satisfaction of
the initial conditions, produces the relevant outcome. A special abnormic
law, in turn, states that if some initial conditions are met and some addi-
tional conditions are not satisfied, the outcome is so and so, but if any of the
additional conditions is satisfied, the result is just the opposite.

Abnormic laws are regarded as completions of general rules. In particular,
(Ly) completes the general rule:

(G1) Thelevel ofliquid in a cylindrical container on which a melting
object is floating at room temperature will rise.

whereas (L) completes the following:
(G2) All French nouns form their plural by adding s.
Similarly, the general rules:

(G3) The velocity of an object does not change.
(G4) No sample of gas expands.

are completed by (L3)and (L), respectively.
We may say” that a general abnormic law has the following logical form:

(GA) Vz(Fi(z)A...NFp(z) = (HE(z) < P () V...V P (x)
VPQI(:C)\/...\/PQJ(I)\/...\/PI;I(:C)\/...VPL;‘:(I))
A(P(z)V...V P, (x)« Ri(x))

AN (P (z) V...V Py (x) < Ry(x))
AN
A (P (2) V...V Py, (2) ¢ Ri(x))))
wherem > 1,k >1,n > 1,and F}, ..., Fo, P, ..., P, Py, ....Ps

Peyy.ooy P, Ri,.... Ry are distinct one-place predicates. A speci;l. ab-

v ]

normic law has the following logical form:
(SA) Va(Fi(x)A... NFp(z) = (0E(z) « Pi(z) V...V P.(x)))
where m > 1, n > 1 and Fi,.... F,, E P .... P, are distinct one-place

predicates. The general rule completed by a general or special abnormic law
of the form (GA) or (SA) has the logical form of (GR).

*Following Bromberger’s exposition, we will use one-place (.e. monadic) predicates as
constituents of abnormic hypotheses. As Bromberger points out, a generalization to n-place
predicates (n > 0) is straightforward. Moreover, the results presented below would not
change essentially if polyadic predicates were allowed (only the relevant questions and instan-
tiations would have o be adjusted appropriately).
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Let us stress that the above schemata only show what is the logical form
of abnormic laws. It is not the case that any statement having the form
of (GA) or (SA) is an abnormic law. Bromberger imposes here some fur-
ther constraints. The most important are lawlikeness and truth; there are
also other requirements (cf. Bromberger 1992, pp. 89-90). Yet, we want
to speak here about abnormic hypotheses instead of abnormic laws. So we
will say that a general abnormic hypotbesis is a hypothesis of the form (GA).
Similarly, a special abnormic hypotbesis is a hypothesis of the form (SA). We
neither assume nor deny that an abnormic hypothesis is true; yet, for ob-
vious reasons, we retain the lawlikeness requirement. By the general rule
completed by an abnormic hypothesis of the form (GA) or (SA) we mean
the corresponding statement of the form (GR).

In order to continue we also need the concept of an antonymic predicate
of an abnormic hypothesis (law).

The antonymic predicates of (GA) are E, Ry, R, ..., Ry; they are the
antonymic predicates of the corresponding general abnormic hypothesis
(law). Thus, for example, the antonymic predicates of the law (L) are the
following: “Forms the plural by adding s”, “Forms the plural by dropping
the last syllable and replacing it with aux”, “Forms the plural by adding x”,
“Forms the plural by adding nothing”.

The antonymic predicates of an abnormic hypothesis of the form (SA)
(and thus also of the corresponding special abnormic hypothesis or law) are
E and E*, where E* is the negation of the predicate E. In what follows,
instead of defining the concept of negation of a predicate, we will simply
assume that the formula Vz( E*(x) «» —=E(x)) always holds. The antonymic
predicates of (L3) are: “The velocity of ... changes”, “The velocity of .
does not change”, whereas the antonymic predicates of (L) are: “expands”
and “does not expand”.

A general abnormic hypothesis of the form (GA) involves biconditio-
nal(s) of the form (P, (z) V...V P, (z) <+ Ri(x)), where R;(i = 1,... k)
is an antonymic predicate of the hypothesis; we say that P;,, ..., P;, are
predicates associated with R; in the hypothesis.

2. Answers to why-questions. Why-questions pose a challenge to erotetic
logicians, since it is hard to define what counts as a “principal” possible (that
is — in terms of different theories — direct, or proper, or conclusive, etc.)
answer to a why-question. The (partial) solution to this problem proposed
in this paper will be based on (but not identical with) that proposed by
Bromberger in his paper “Why-questions”.

Bromberger’s analysis is restricted to why-questions in the so called nor-
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mal form, that is, why-questions which can be put in English in the form of
an interrogative sentence which fulfils the following conditions: (a) it begins
with the word why; (b) the remainder of the sentence has the (surface) struc-
ture of a yes-no question; (c) the sentence contains no parenthetical verbs.
The inner guestion of a why-question in the normal form is the yes-no ques-
tion expressed by the interrogative sentence which can be obtained from
the why-question by deleting the word why; the presupposition of a why-
question in the normal form is the sentence which expresses the affirmative
answer to its inner question. For example, in the case of the question:

(1) Why is the plural of the French noun cheval chevaux, that is,
formed by dropping the last syllable and replacing it with asnx?

the inner question is:

(2) Is the plural of the French noun dheval chevanx, that is,
formed by dropping the last syllable and replacing it with anx?

whereas the presupposition is:

(3) The plural of the French noun cheval is chevaux, that is, formed
by dropping the last syllable and replacing it with asux.

One of the merits of Bromberger’s analysis is that it supplements the
concept of correct answer to a why-question with a precisely defined mean-
ing.* Correct answers to why-questions are defined as follows:

b is the correct answer to the why-question whose presupposition is a
if and only if (1) there is an abnormic law L (general or special)and a is
an instantiation of one of L’s antonymic predicates; (2) b is a member
of a set of premises that together with L constitute a deductive nomo-
logical explanation whose conclusion is a; (3) the remaining premises
together with the general rule completed by L constitute a deduction
in every respect like a deductive nomological explanation — except for a
false lawlike premise and a false conclusion, whose conclusion is a con-
trary of a; (4) the general rule completed by L cannot be completed
into a true abnormic law when the conjunction in its antecedent is
replaced by an expression properly entailed by that conjunction (i.e.,
not also entailing that conjunction.) (Bromberger 1992, p.92)

For example, the correct answer to (1) is: (Because) cheval ends in al.

Since the explanans of a deductive-nomological explanation is supposed
to consist of truths, each correct answer to a why-question must be true.

‘Contrary to, inter alia, van Fraassen (cf. van Fraassens The Scentific Image), in whose
theory the crucial concept of “relevance relation” is left undefined.



