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AN EROTETIC APPROACH TO EXPLANATION
BY SPECIFICATION

ABSTRACT. In earlier publications of the first author it was shown that intentional
explanation of actions, functional explanation of biological traits and causal explanation
of abnormal events share a common structure. They are called explanation by specifi-
cation (of a goal, a biological function, an abnormal causal factor, respectively) as
opposed to explanation by subsumption under a law. Explanation by specification is
guided by a schematic train of thought, of which the argumentative steps not concerning
questions were already shown to be logically valid (elementary) arguments.

Independently, the second author developed a new, inferential approach to erotetic
logic, the logic of questions. In this approach arguments resulting in questions, with
declarative sentences and/or other questions as premises, are analyzed, and validity of
such arguments is defined.

In the present paper it is shown that all four kinds of erotetic argumentative steps
occurring in the train of thought of explanation by specification are valid arguments in
the sense of inferential erotetic logic. Hence, in view of the fact that the other argumenta-
tive steps were already shown to be valid, it may be concluded that the logical structure
of explanation by specification can be as well-established as that of explanation by
nomological subsumption. Moreover, explanation by specification provides some illus-
trations of the applicability of erotetic logic in everyday life and some empirical sciences.

1. INTRODUCTION

The idea that not all decent forms of explanation have to be nomological
explanations, i.e. explanations by subsumption under a law, is well
known. In particular, intentional explanation of actions, functional ex-
planation of biological traits and even certain kinds of causal explana-
tion have frequently been proposed as autonomous types of explana-
tion.

The first author of the present paper has argued in a series of consecu-
tive publications (Kuipers, 1985, 1986a, 1986b, and to appear) that the
three mentioned types of non-nomological explanation have a common
structure. In all these cases there can be distinguished several ingredi-
ents of a similar type. The main ones are two meaning postulates, a
methodological principle, and a standard train of thought underlying
the search for the relevant explanation. The crucial differences lie in
the meaning components of the so-called key meaning postulate: these
components are distinct for a specific intentional, functional and causal
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statement, respectively, and they are typical for the particular subject
matter. However, the common structure is similar in all the three cases
and centers around the specification of a particular goal, function, and
causal factor, respectively. This provides more than enough reason to
speak of one general type of explanation, i.e. explanation by specifi-
cation, with at least three particular subtypes, viz. explanation by inten-
tional, functional and causal explanation, respectively.

The second author developed completely independently in a se-
quence of publications (Wisniewski, 1985, 1989, 1990a, 1990b, 1991a,
1991b, and 1994) a new approach to erotetic logic, i.e. the logic of
questions. It may be called the inferential approach: it aims at accommo-
dating the logic of questions to the old idea that logic is the science of
argument. This was done by developing a logical theory of erotetic
arguments (e-arguments for short). These arguments are counterparts
to erotetic inferences, that is, thought processes in which we arrive at a
question on the basis of some previously accepted declarative sentence
or sentences and/or a previously posed question. There are, then, two
kinds of e-arguments, and both types suggest very plausible semantic
conditions for validity. In the case of an e-argument of the first kind
the premises are declarative and the conclusion is a question. In the case
of an e-argument of the second kind one premise and the conclusion are
questions, and there may or may not be some declarative premises
involved. The general idea behind the validity definitions is that an e-
argument is valid when the question being the conclusion arises from
the premises; in the case of e-arguments arising seems to play the same
role as entailment in the case of arguments understood in the standard
way. Yet, since we have two kinds of e-arguments, two different logical
relations are relevant here; they may be referred to (in a little awkward
manner) as the arising of a question from a set of declarative sentences
and the arising of a question from a question and possibly a set of
declarative sentences, respectively. The definition of the semantic con-
cept of generation of a question by a set of declarative formulas (cf.
Wisniewski, 1989, or 1991a) is an explication of the first of the above
concepts, whereas the definition of the semantic concept of implication
of a question by a question and a set of declarative formulas (cf. Wiéniew-
ski, 1990a, or 1994) is an explication of the second. By means of the
erotetic concepts of generation and implication we can distinguish two
types of e-arguments: question generating arguments and question im-
plying arguments. Both may be regarded as valid erotetic arguments.
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The first author already used to stress that several steps in the train
of thought in searching an explanation by specification were standard
deductively valid arguments. This justified the intuitive feeling of many
people that such (intentional, functional and causal) explanations,
though no valid deductive-nomological arguments, nevertheless involve
some valid arguments of other kinds. Yet, there are also some other
steps in the train of thought in question. These steps can be distin-
guished into two kinds. The one kind concerns the introduction of new
information. Hence such a step is not an argument with premises and
a conclusion, it is a non-argumentative step. The other kind of remain-
ing steps concerns the arriving at and then posing of a question. For
the second author it was almost immediately clear that these steps
involving questions could not only be interpreted as erotetic arguments,
but that they were valid erotetic arguments. As a matter of fact, they are
either question generating arguments or question implying arguments.
Hence, all argumentative steps in the train of thought are valid argu-
ments, either standard or erotetic.

The claimed merits of this paper are two-fold. On the one hand it
shows that the logical structure of explanation by specification is as
well-established as in the case of explanation by nomological subsump-
tion. On the other hand it provides some illustrations of the applicability
of erotetic logic in everyday life and some empirical sciences.

2. THE STRUCTURE OF EXPLANATION BY SPECIFICATION

Let us start with a typical example of each of the three kinds of
explanation we are interested in.

Henry VIII divorced with the intention to remarry and ob-
tain a male heir.

The biological function of the systematic fanning movement
of sticklebacks is to supply the eggs with oxygen.

The catastrophe with the Challenger was caused by a leaking
gasket.

We conceive such explanations as specifications of the following un-
specific statements:
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Henry VIII divorced intentionally.

The systematic fanning movement of sticklebacks is func-
tional,

The catastrophe with the Challenger had a specific cause.

Those unspecific statements are attached to some faciual statements;
in the present case they are:

Henry VIII divorced.
Sticklebacks show systematic fanning movement.
There occurred a catastrophe to the Challenger.

The three types of statements will play a crucial role in our analysis.
We will therefore introduce the following abbreviations for them:

F(a, B) factual statement
person « performed action
organisms of type « have trait 8
abnormal event 8 occurred to system «

U, B) unspecific statement
person « performed action B intentionally
trait 8 of organism of type « is functional
abnormal event 8 occurred to system « due to some abnor-
mal causal factor

S(e, B, v) specification of the unspecific statement
person « performed action 8 with the intention of approach-
ing y
the biological function of trait 8 of organisms of type a is y
abnormal event 8 occurred to system « due to y

The letter y refers to a description of a goal, description of a biologi-
cal function, and a description of a causal factor, respectively; the term
“description” is used here in its non-technical sense, as referring to
any phrase which can perform the function of a name in the above
expressions.

In what follows we will be using the expression specific statement
instead of the long expression specification of the unspecific statement.

For some technical reasons we will also introduce two auxiliary tech-
nical concepts. First, we introduce the following:
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C(x)  category condition
x is a goal
x is a biological function
x is a causal factor

With each category condition C(x) we will accompany the nominal
category determined by it, in symbols [C(x)]." The nominal category
determined by a category condition C(x) consists of all the expressions
which can perform the function of a name of an object having the
property C; in the three cases mentioned above the corresponding
nominal categories consist of expressions performing the functions of
names of goals, names of biological functions, and names of causal
factors, respectively. We assume that the nominal categories deter-
mined by the analyzed category conditions are at least two-element:
there are always at least two conceptual possibilities.

The further explication consists of two stages. In the first stage a
meaning analysis is given for the relevant specific statements. In the
second stage the thought process of the researcher is reconstructed.

3. MEANING ANALYSIS

The general idea now is, first, that each specific statement, S(ea, B, v),
can be decomposed into some meaning components; some of them are
trivial, but some are not. Second, an unspecific statement, U(a, B),
may be construed as a kind of existential generalization of the (any of)
corresponding specific statement. Formally, we postulate the following
two (schemes for) meaning postulates:

MP-1:  S(a, B,x) =F(a, B) & C;(x) &. .. & C,(x)
MP-2: U(e, B) = Jx(C(x) & S(a, B, x))

where the expressions Cy(x), ..., C,(x) contain int. al. either both «
and B or only one of them; x is here the only free variable. We will
call the last component C,(x) the causal effectiveness component (see
below). F(a, 8) is of course a (standard) trivial meaning component.
The remaining meaning components have to be specified in different
ways for each particular kind of explanation we are interested in. The
specification of the meaning components provides the so-called key to
the explanation in question.

The meaning analysis for keys for specific intentional, functional and
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causal statements have been proposed in the previous publications of
the first author (cf. Kuipers, 1985, 1986a, 1986b, and to appear). With-
out going into details we therefore only sketch here the non-trivial
meaning components® of the specific statements in question.
Non-trivial meaning components of the specific intentional statement:

(a) person « performed action 8 with the intention of approach-
ing y
(a;) « desired vy,
(az) a believed B to be useful to approach v,
(az) both a’s desiring of y and a’s belief that 8 was useful
in approaching y were causally effective for o's perfor-
mance of 8.

Non-trivial meaning components of the specific functional statement:
(b) the biological function of trait 8 of organisms of type « is y

(b,) Bof «is a positive causal factor for vy,

(b2) v is a positive causal factor for the reproduction and
survival of «,

(bs) both B and y were causally, i.e. evolutionary, effective
for a having B.

Non-trivial meaning components of the specific causal statement:
(c) event B occurred to system « due to vy

(c1) 7y occurred to « as an abnormal causal factor,

(cp) there were normal causal factors occurring to e« such
that these together with y caused the occurence of 8 to
&,

(c3) y was causally effective in the causation of the occur-
rence of B to « along the suggested causal line.

The conditions (as), (bs) and (c3) are the causal effectiveness compo-
nents or CE-components for short. The inclusion of the CE-components
in the train of thought is defended extensively in Kuipers (in prepara-
tion); they have not been formally included in the previous pre-
sentations. One additional remark is also in order here. Although in
each of the above cases we distinguished three particular non-trivial
meaning components, one may argue that some deeper or even differ-
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ent analysis is also possible. Moreover, it is also possible that some
other kinds of explanation are explanation by specification. For these
reasons we formulated the meaning postulates in schematic form and
left room for any number of non-trivial meaning components. Such a
reformulation, however, does not affect in a substantial way the scheme
of the train of thought we are going to propose.

4, THE TRAIN OF THOUGHT IN SEARCHING AN
EXPLANATION BY SPECIFICATION

First, we need a number of preparatory steps.

(A) The word “explanation” may refer either to a process or to a
result of this process; the result is usually described as a justified answer
to the relevant explanation-seeking question. In the case of explanation
by specification these answers are simply the specific statements of the
form S(a, B,v). Let us observe that sentences of this kind analyzed
above may be regarded as direct answers (i.e. possible and just-sufficient
answers) to the following questions:

(i) What was the intended goal of person « with his/her perfor-
mance of action ?

(i) What is the biological function of trait 8 of organisms of
type a?

(iii) What was the cause of abnormal event 8 that occurred to
system a?

The above questions may be regarded as having the logical form:
(iv) Which x, being a C, is such that S(«, 8, x)?

where C is the predicate that occurs in the relevant category condition
(note that x is a variable here — a queriable, so to say — but « and B
are constants); the direct answers to (iv) are of the form S(a, 8, v),
where vy is an element of [C(x)].

Let us notice that (iv) is a which-question. On the other hand, why-
questions are usually regarded as paradigmatic examples of explanation-
seeking questions. Yet, there are strong arguments for the claim that
there are questions of other kinds that can be used to ask for explana-
tion (cf. Bromberger, 1992). In the case of explanation by specification
what-questions that are essentially which-questions express the explana-
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tion-seeking questions. On the other hand, each direct answer to a
question of the form (iv) may be regarded either as an answer to the
corresponding question of the form “Why F(a, 8)?” or as a sentence
which entails such an answer. So explanations by specification may be
regarded as constituting items of explanatory knowledge as well.

(B) Before we present the train of thought, that is, before we present
(our idealized scheme of) the process of explanation by specification,
we need to introduce some notation for the questions which will occur
in our presentation. First, following Belnap (cf. Belnap and Steel, 1976)
we will formalize questions of the form (iv) as:

v) ?(C(x)/8 (e, B, x)).

Of course, by a direct answer (that is, a possible and just-sufficient
answer) to a question of the form (v) we still mean a sentence of the
form S(a, B, v), where y is an element of [C(x)], i.e. is (depending on
the interpretation of C) an expression performing the function of a
name of a goal, of a biological function, and of a causal factor, respec-
tively.

Questions of the form (v) fit the more general scheme:

* 7(C(x)/Ax))

where A(x) is a sentential function with x as the only free variable.
Direct answers to a question of the form (*) are the sentences of the
form A(vy), where v is an element of [C(x)], that is, of the nominal
category determined by the category condition C(x). The numeral “1”
indicates that (*) is the so-called single-example which-question, i.e.
calls for an answer of the form A(y), not for a conjunction of such
sentences.’

Second, we will use the following notation for whether-questions
which will oceur in our presentation (this is not a notation, however,
which is applicable for all whether questions; for such a notation see
e.g. Belnap and Steel, 1976, or Kubinski, 1980). An expression of the
form:

(*"') ?(Ala' v :Anl-—lAl""’——lA")

where n=1 and A,,...,A, are syntactically different sentences
(closed formulas) refers to a question whose direct answers are of the
form







