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abstract. In general terms, methodology is a study of the entire
scienti�c inquiry process: how science arrives at the posited goal. There
are di�erent kinds of goals for scienti�c inquiry. For example, goals may
be epistemic (truth), aesthetic (simplicity) or several kinds of pragmatic
goals (e�ciency, economy, and explanatory power). It is not the concern
of methodology what this goal happens to be. More generally, formal
methods turned out to be e�ective tools in philosophical analysis, in
the paper we will show this introducing the interrogative model and
some basic properties of it, let us mention the covering law theorem.
Finally we will formulate some philosophical implications of the model
introduced.
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1 Introduction
The notion of formal methodology refers to logic or, rather, to
philosophical logic. However, the scope and the aim of philosophical
logic are not clear enough. It is reasonable to ask the question about
the scope (and about the aim) of philosophical logic. Hintikka ([9])
takes quite a critical attitude to the whole approach: �Is there such a
thing as 'philosophical logic'? Basically, my answer is 'no' � ([9],1).
The very idea behind Hintikka's negative attitude seems to be that
there is just logic. Philosophers should do much work together with
the logic and take a look at �which are of greatest interest and
relevance to a philosopher's pursuits� ([9], 2). So, there is only logic,
but philosophers have a philosophical interest and � in a sense �
logic is a tool, not a goal to a philosopher. In the same spirit we
can say, that there is just methodology. Logical � formal � tools
can, and should, be used if they have some philosophical relevance,
that is, if the logic does some real (philosophical and conceptual)
function. There is no reason only to formalize something that has
been said before the formalization. According to Quine, the problem
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of translation has to be taken seriously: Why just try to translate?
Is it possible just to translate?

In formal methodology the focus is not in formalization, but in
methodology. Moreover, formal methodology need not be formalized.
That is, the quali�er 'formal' does not refer to formalized. Here, we
have the content of the distinction between philosophical logic and
mathematical logic. This division is part and parcel of university
schedule, for example, in Moscow and in Helsinki. In mathematical
logic the intention is to study the formal structures and their pro-
perties; the intention is formal. In philosophical logic the intention
is philosophical; the idea is to study philosophical notions. In this
sense, formal methodology is a notion of philosophical logic.

In philosophy, or, in a general sense, in philosophical logic, for-
mal � logical and mathematical � methods are used and studied
very extensively. However, the systematic study of the nature and
use of formal methods in philosophy has not been focal. The metho-
dical role of formalization and the relationship between formal-
logical and philosophic-conceptual concept formation has not been
fully characterized. Of course, quite a lot of work has been done, by,
for example, Smirnov in Moscow. What is the real content of the
assumption that formalism has to perform some philosophical task?

To get a better grasp of what is going on in formal methodology
we may take a look at scienti�c inquiry processes. In scienti�c
inquiry there is cooperation between di�erent actors. The coopera-
tive partners may have very di�erent kinds of background. Some
of the cooperators may have a practical background without any
scienti�c experience (this may be the case also in scienti�c inquiry);
moreover, the partners may, and usually have, experience in di�erent
�elds of science. In practical life, each organization has its own
routine ways to characterize and solve problems. Each �eld of science
has its own tradition. How can cooperation overriding traditions
be possible? How to do fruitful cooperation? For a philosopher
the situation looks very challenging. How to conceptualize such
cooperation? Moreover, a philosopher may be one of the cooperators.
What can a philosopher give to such cooperation? What can a
philosopher get from such cooperation? This enforces the philosopher
to rethink the basic ideas � methodological basic questions. Formal
methodology may help us to understand such a situation.
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Science is not done in a vacuum: the notion of tradition captures
some essential aspects of the scienti�c inquiry process. The notion of
tradition is not easy to characterize. The notion refers to a mental,
social and practical level. At individual level tradition the notion of
habitus captures some aspects of the notion. Habitus is something
that can be seen from the behaviour of an individual. It is something
personal but at the same something objective; something internal
that the other can see. At the organizational level customs corres-
pond to the habitus at an individual level. Customs refers basically
to practical organizational behaviour. Besides, at the same it, refers
to intellectual behaviour, to ways to identify interesting problems,
for example. Science is both local and global: within a university
department there is a tradition of its own, but at the same it
has to be a member of global scienti�c community. (Cf. Merton's
criterions.)

For example at the Department of Philosophy in University of
Helsinki there is a long tradition of the use of formal methods in
philosophical research. Several research groups study and use formal
methods in their research work. To understand the philosophical
environment at the department, let us mention names like: Eino
Kaila, G H vonWright, Jaakko Hintikka, Oiva Ketonen, Erik Stenius,
Veikko Rantala, Ingmar P�orn, Ilkka Niiniluoto, and Gabriel Sandu;
all have worked at the department. All this has built a philosophical
tradition which is still strong at the department. This tradition
makes the choice of the methodological orientation natural or self-
evident:

�The subject of formal methods in philosophy is intriguing but also
for me at least puzzling, in more than one way. One puzzle is not
unlike the predicament of the character in Moliere who is surprised
to hear that he had been speaking French prose all his life long. What
else could he have done? What other methods should � or could � I
have possibly used in the philosophical work I have done?�([13])

Hintikka states that for him, the tradition of formal methods
formulates a natural framework to do philosophical research. How-
ever, as Hintikka says, such a natural framework may be so self-
evident that one does not react to it at all. It is something that
one just does: what else could he (or I) do? Of course, Hintikka
has made a conscious methodological choice. He has studied the
very nature of methodology profoundly in his publications. He has
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both opened new paths for philosophical study and re�ected on
the philosophical importance of di�erent methodic choices. But in
general the problem is real: how have the methodological decisions
been made in di�erent �elds of science?

The philosophical environment plays a central role in the focus
of philosophical orientation. The philosophical environment shows
how to do philosophy and how to identify important problems. In
Helsinki the logic tradition has been strong and fruitful. All the
students and researchers have a deep connection to the tradition.
To have a connection, to work within and to re�ect on a tradition
are three di�erent things. It is far from clear how to re�ect on
philosophical orientation. To re�ect means that one has to look at
the tradition (from some point of view). Re�ection can neither be
reduced into the analysis and classi�cation of the actual practice
nor into the analysis of ideal practice. The re�ection captures some
central aspects of the tradition and analyses the interdependencies
between the factors analysed. So, re�ection is something that Hintik-
ka calls an explanatory model approach ([8]).

Let us take a step towards the re�ective attitude to formal orienta-
tion. There is a proper need to understand the relationship between
the di�erent �elds of science better. Sometimes philosophy � espe-
cially formal philosophy � is seen as a bridge builder between the
di�erent �elds. In fact, [24] characterizes the spirit in Helsinki just
in this sense:

In Helsinki � [t]here was no sign of Snow's two cultures in the intel-
lectual climate of the department of philosophy of the University
of Helsinki in the 70s. Hintikka lectured and supervised students
from mathematics, philosophy and linguistics departments. It was
another piece of common knowledge that at the doctoral level there
are no disciplinary barriers: one just sees to it that he or she acquires
the proper education in all the departments where the topic of the
dissertation might lead her or him to� ([24]).

This demonstrates clearly the possibility to override the borders
between di�erent �elds of science. However, to override, one just
cannot ignore the borders, he or she has to be able to explicate
notions and problems that have a fundamental methodological role.
This shows a general meaning of the formal methodology we are
searching for here. Overriding the borders supposes a very general
methodological approach. The generality refers to abstractness �
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this abstractness is closely connected to formality. In fact, Hintikka's
example demonstrates that such a methodological orientation can
be done.

To achieve such a position, one has to re�ect the very foundation
of the scienti�c approach. However, in the tradition of formal philoso-
phy re�ection of the methods has not been in a central role. In
fact, a formal approach may emphasize the practical aspects of the
approach that is expressed by methodological motto taken from
Nike 'Just do it' ([5]). Of course, in a practical work, like scienti�c
inquiry, one has to emphasize the actual work in the Nike-spirit.
However, there is still actual need for methodological discussion:

�The book is motivated by our curiosity but also by our discontent.
Neither of us is content with the prominent histories of analytic
philosophy currently on the market and we both believe that the
discussion of general methodology of philosophy is in a pretty poor
state. One of the most signi�cant faults we see with such recent
work is its failure to recognize and tackle the central place of formal
methods. Shopworn narratives about the failures of logical positivism,
the decline of formal methods in philosophy and the rise of intuitions-
based conceptual analysis, are neither entirely true nor particularly
helpful. In any case, such talk has been overwhelmed by the ongoing
buzz of interesting work from philosophers who look much more like
Russell and Carnap than Rorty.. . . we can help to begin a fruitful
conversation about the deep and interesting methodological problems
that formal work in philosophy presents� ([7]).

To be fruitful it has to be discussion about something. That is,
re�ection has to have a speci�c content that encourages the search
for fundamentals. So, the focus of the discussion has to be located
somehow. [7] do this by focusing the discussion to epistemology:

�In the spring of 2005 we had the opportunity to work collaboratively
on problems related to the application of epistemic logic and elements
from formal learning theory to traditional epistemological questions.
Given the nature of this topic, our conversations regularly turned to
the more general question of the relationship between formal methods
and philosophical investigation. We realized that some of the philoso-
phers we most admire had never explicitly articulated their views on
these questions and it occurred to us that it might be worth asking
them� ([7]).

2 Logic
While speaking about formal methodology or formal philosophy
it is not possible to avoid the discussion about logic and formal
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languages. However, we have to emphasize that formal methodology
searched need not be formalized, and, moreover, formalized philoso-
phical analysis need not be formal in a sense we intend. The use
of logic and formal languages are explained to make it possible to
explicate the argumentation:

�Formalization of an argument makes explicit its tacit assumptions.
In some cases, one or more of these are clearly false, and one sees
immediately what is wrong with the argument. In other cases, one is
forced to think through the premises of the argument, and one may
discover that was generally taken for granted may not be true� ([4]).

According to Føllesdal, formalization makes explicit tacit assump-
tions behind the argumentation. To do this the formalization focuses
on some of the aspects in the argumentation, but at the same it hides
something else. That is, by taking something explicitly under study,
all the other things will be hidden. Of course, this is nothing new;
if one observes one thing he or she does not observe something else.
However, the focus of attention is a strategic choice. This opens the
way to the critical evaluation of the situation. In a philosophical
analysis, the use of formal methods has usually been restricted to
formal or logical analysis of existing arguments or to the analysis
of language of mathematics or of science. We should do a strategic
evaluation of this choice ([11]).

Obviously �[o]ne of the most important cognitive abilities of people
(and perhaps some other species) is the ability to reason� ([23],
5). In logic, the study of reasoning has been the formal study of
argumentation, that is, argumentation theory. In the argumentation
theory the emphasis has been in the study of relationships between
premises and conclusion. The intention has not been in the characteri-
zation of actual argumentation but in the characterization of rules
for rational or ideal argumentation. As Priest says �[l]ogic is the
study of reasoning. It is not the study of how people actually reason.
All too evidently, people often make mistakes when they reason.
More importantly, the literature in cognitive psychology shows that
people's reasoning ability appears to make systematic and predict-
able mistakes. Rather, logic is the theorisation of the norms of
correct reasoning� ([23],5).

The very idea is clear: logic is a study of rational reasoning.
However, this is not a reasoning that takes place in everyday
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argumentation between humans. It can be seen as a certain kind
of ideal limit of human argumentation. So, logical meta-results give
characterization theorems (maximality and minimality results) of
human argumentation. A central feature of logic, which at the same
makes it an e�ective tool in the argumentation theory, is that it is
truth preserving: from true premises follow only true conclusions.
If there is a false consequence then some of the premises have to
be false. This is a foundation of hypotetico-deductive model of
scienti�c inquiry. The traditional logical approach does not capture
the dynamic aspects of actual human reasoning. In fact, one central
aspect of hypotetico-deductive model is that it not dynamic but
static.

However, logic is not merely a play with symbols but also epistemo-
logically valuable. For example, Frege emphasized this aspect: �By
insisting that the chains of inference do not have any gaps we
succeed in bringing to light every axiom, assumption, hypothesis
or whatever else you want to call it on which a proof rests; in this
way we obtain a basis for judging the epistemological nature of the
theorem.� (Grundgesetze der Arithmetik, 1893) Similar emphasis
can be found in the texts of G�odel and Turing. This emphasis
is not necessarily connected to psychologism in logic. (See [19])
The attitude has been developed into a systematic approach in
Hintikka's interrogative model of inquiry.

Unfortunately, as Priest denotes, humans do not follow the logical
rules in actual reasoning. In fact, scienti�c argumentation does not
follow the rules of logic either. This enforces us to search for better
models of reasoning. The �rst model of reasoning to capture a
philosophers' attention was the Socratic method of questioning or
elenchus that Plato systematized into a practice of questioning
games used in the Academy. In Topica Aristotle further developed
a theory of interrogative argumentation. However, in the antique
world the basic intention behind theories of interrogation games was
pedagogic: to train students in philosophical and scienti�c reasoning
([12, 16]). Hintikka has developed a model of scienti�c reasoning
that is �a framework for spelling out, explaining, and practicing
good reasoning� ([15], 29). The model focuses especially on strategic
aspects of inquiry process. The model is called interrogative model
of inquiry.
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To get a better grasp of what is going on in the interrogative
model let us to consider Aristotle's ideas for a moment. He focused
his attention on the logical nature of answers in questioning games.
Some of the answers were necessitated by earlier ones. In modern
terms, these answers were logically implied by the earlier answers.
The group has a very special nature of its own. In fact, Aristotle's
study of this group of answers became the �rst study of logic in
history. This branch has developed as an autonomous �eld of study �
deductive logic. Unfortunately the roots of the branch have been
forgotten. There is also a set of answers that are not necessitated by
earlier ones. This set of answers plays a special role in reasoning. In
the interrogative model the idea is to give a strategic characterization
of the information processing in reasoning ([16]).

3 Knowledge
The classical tripartite de�nition characterizes knowledge as well-
justi�ed, true belief. The purpose of de�nition is to de�ne the mean-
ing of the usual knowledge statement of the form 'A knows that
p '. Moreover, the de�nition captures the so-called propositional
knowledge.

To get a step further let us consider the notion of information. Let
us say that S is a sentence (in a language L). The class of models
of L determines a class of possibilities. The sentence S divides the
class of models of L into two parts: into models in which S is true
and into models in which S is false. This division is complete in
the sense that each model makes the sentence true or false but not
both. The sentence S excludes the class of model in which it is false
in an obvious way. The semantical information of S is determined
on the basis of this fact ([1, 14]).

In the same spirit, if an agent knows that p it means that the
agent is entitled to behave as if p would be true. More generally
the knowledge excludes some of the possible courses of events. The
possible courses of events are divided into the two groups according
whether the knowledge excludes it or not. However, this analysis
connects knowledge to the notion of information and to the notion
of action. This notion is natural in the framework of interrogative
model of inquiry, but the traditional tripartite de�nition does not
capture it. We will consider this a little bit closer later.
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4 Interrogative model of inquiry
Interrogative model of inquiry is a general framework developed
by Hintikka and his associates in the 1990's. The fundamental idea
behind the interrogative model is to consider questioning and answer-
ing systematically as a method of knowledge seeking. A fundamental
part of the model is the logic of questions and answers. However,
questioning and answering is not abstract logical work but actual
search for new knowledge. That implies that without epistemic
notions (especially modern epistemic logic) one cannot formulate
the model adequately ([16]).

In the simplest case the model is characterized by the following
features: (i) There is only one oracle. (ii) The set of answers the
oracle will provide remains constant throughout the inquiry. (iii)
All of the oracle's answers are true, and known by the inquirer to
be true. This simple case allows us to formulate several interesting
general meta-results of the interrogative model. Moreover, there are
several theoretically and practically interesting aspects of the model
that can be seen from the simple formulation.

The condition (i) does not cause any principal restrictions. By
suitable coding the model canbe applied to any case in which the
number of oracles is enumerable. The condition (ii) does not give an
adequate picture of all the cases. Innovation processes are practical
example of the context in which actor can change the set of possible
future answers. It is possible to formulate a model in which inquirer's
action (or some other practical change in the environment) chances
the set of available answers. For example the set of observable things
depends on the observer's actions. (See [17]) The condition (iii)
is not true in every case. There are lots of interesting practical
applications in which we would like to relieve the condition. To
do this we need one extra operator into the interrogative model.
The operator is called bracketing operator which shows that the
information given by the oracle is not certain. (See [16]) However,
the simple model is worth of closer study. We can formulate some
interesting results by using this simple model. It is possible to
generalize these results to hold also in the generalized model ([16]).

In basic formulation of the interrogative model the argumentation
is relative to a �rst-order language. The oracle gives truthful ans-
wers � the answers are truths about a particular model M of the
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given language. An interrogative argumentation proceeds relative
to the model. Let C be a sentence of the language, and let T be
a set of sentences of the language. We call T as the background
knowledge of the inquirer. By simplicity we assume that T is true
in the model. The inquirer is trying to derive C from T together with
some auxiliary information about the model. When C is derivable
from T in M, we say that C is a model consequence of T in M, and
express this by

(1) M : T ` C.

Clearly, if no questions are allowed, M becomes irrelevant and the
relation of model consequence reduces to the usual relation of deduc-
tive consequence. Conversely, if there is no restriction in the ques-
tions asked and answers given by the oracle, the model consequence
reduces to the notion of truth in the model M. Already this shows
the theoretical interest of the interrogative model. For simplicity we
say that C is interrogatively inferred from T in M if (1) holds. So,
the interrogative model studies interrogative reasoning ([11]).

All the additional information brought into the argument comes
from an outer source of information. These are understood as answers
to questions asked by the inquirer. There are no principal restrictions
to the questions asked. This open possibility for additional informa-
tion makes the argumentation dynamic and open-ended. In practice,
the additional information comes via observations, experiments or
some other kinds of sources. In such cases the additional information
can be called empirical.

The interplay between logical and empirical information in the
rational argumentation is of certain importance. Because of theoreti-
cal reasons they cannot be separated e�ectively in practice. The
practical separation supposes that increase of empirical information
and explication of the existing information would be e�ectively
separated. However, it imposes extreme logical complexity to the
reasoning to do this. This fact throws some dark clouds to traditional
decision theories ([11, 14]).

To proceed on, let us inspect some properties of the model that
show more obviously the newness of the model. Let us assume that
the set Φ includes all the possible answers that the arguer may
in principle get during the argumentation process. With help of
the set Φ it is possible to close the process. It is possible to prove
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the following theorem, which shows that the open-ended and closed
models are factually equivalent:
THEOREM 1 (Completeness Theorem). If Φ is the set of all
available answers and T the set of initial premises, then a conclusion
C can be established in a model M by means of interrogative logic if
and only if (Φ ∪ T ) ` C.

The theorem shows that the open-endedness does not cause logical
or theoretical problems. However, it does not annihilate the essential
di�erence between the two approaches. The notion of model com-
pleteness studied by Abraham Robinson 1953 shows this. Let T be
a consistent theory expressed in a �rst-order language L, and let
M be a model of T , i.e., M |= T . The diagram D(M) is the set
of atomic and negated atomic sentences of the extended language
L(M), where M is the domain of the model M, such that for all
S ∈ D(M) : M |=S. We say that T is a model complete if for all
S ∈ L(M), i.e., the sentences may contain additional names for
individuals, either T ∪ D(M) ` S or T ∪ D(M) ` ¬ S. So, the
completeness theorem shows the close connection of the interrogative
model to the model theoretical logic �a la Abraham Robinson. This
has several deep logical and philosophical implications ([10]).

The following theorem is of crucial philosophical importance. The
analysis of the theorem shows several central ideas behind the inter-
rogative model. The theorem is proved in [16].
THEOREM 2 (Extended Interpolation Theorem). Assume that T (P )
is a consistent theory such that C can be interrogatively derived
from the theory T (P ) in a model M, i.e., M : T (P ) ` C; and
not:T (P ) ` C. Then there is an interpolant I(a1, ..., an) such that
each non-logical constant of I(a1, ..., an) occurs in both T and C
except for a �nite number of individual constants a1, ..., an. (i) M :
T (P ) ` I(a1, ..., an), (ii) I(a1, ..., an) ` C.
The theorem shows the close interconnection of the interrogative
model to the traditional logical (deductive) model. However, there is
a deep logical and philosophical di�erence between the models. The
analysis of the theorem, and the proof of the theorem, shows several
interesting philosophical facts. The individual constants that occur
in the theorem are answers to inquirer's questions. The number of
the constants shows the empirical depth of the theorem (proof). This
corresponds to the surface information de�ned by Hintikka ([9]).
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However, if we compare the proof of the theorem and the corresponding
theorem in logic we observe that the structures of the proofs are
similar. Moreover, the questions correspond to existential instantiations
in the logical proof. Fortunately it is possible to
generalize the observation. The interrogative model shows that there
is a close connection between deductive reasoning and general inter-
rogation (empirical reasoning): from the strategic point of view they
can be seen as two parallel processes. This can be formulated as a
theorem � the Strategy Theorem ([16]).

The observation shows the importance of strategic aspects in a
study of reasoning. Strategy theorem shows that the interrogative
model is an e�ective method for the study. The strategy theorem
opens a new path to the study of strategies of reasoning. The strategy
theorem is a fundamental theorem of the interrogative model: the
interrogative model is a strategic study of inquiry. This imposes
that the interrogative model is a general approach to evaluate the
research processes ([14]).

Before we will go on, let us formulate the following covering
law theorem that generalizes the extended interpolation theorem.
The theorem has a corresponding theorem in logic. However, the
following theorem has a special task in the philosophy of science. It is
a key theorem which opens new light into the theory of explanation.
The theorem shows that the interrogative model can be developed
as a proper formalized theory, but at the same the theory has a deep
philosophical content. The theorem is proved [16].

THEOREM 3 Covering law Theorem: Let T be a theory in the
�rst-order language L and F = F [b1, ..., bn] be a sentence such that
F [x1, ..., xn] is a formula of L and b1, ..., bn ∈ M . Let M : T ` F
be established by means of a constant set of answers A. Let us
assume that A is consistent and that T does not entail F [b1, ..., bn].
If other constants than b1, ..., bn of F do not occur in A and if
b1, ..., bn do not occur in T , then there is a formula H[x1, ..., xn]
of L such that (i) T ` (x1)...(xn)(H[x1, ..., xn] → F [x1, ..., xn]);
(ii) A ` H[a1, ..., an], none of the constants of F [x1, ..., xn] occur in
H[x1, ..., xn].
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5 Interrogation
In the interrogative reasoning there are two kinds of steps: logical
steps and interrogative steps. Logical steps are as usual truth
preserving. Interrogative steps search new information into the
argument. Answers are used in the reasoning as any other item of
information. However, if the inquirer does not know where the new
information comes from we are not dealing with rational reasoning
but with mere guesswork. The information coming from the oracle
is new in the logical sense of the word: the information cannot be
deduced from the information the arguer has at the moment. The
inquirer has to receive the information as a response to an earlier
question asked from the oracle ([16]).

In general there is no guarantee that the information would be
true. However, the structure of interrogative reasoning shows that
if all the forthcoming information is true (and also known to be
true) then the resulting conclusions will also be true (and known
to be true). In this case we will get a logic of discovery in a strict
logical sense. Moreover, if the answers are known to be true then
the inquirer get new knowledge as a result of the inquiry. In this
case the method used is reliable in a strict logical sense.

However, if it may happen that some of the answers would not be
true, the situation will be changed. In this case, the inquirer has to
evaluate the forthcoming information and some of the forthcoming
information is reasonable to be marked uncertain. All the
consequences that depend on this item of information also have to
be marked uncertain. Of course, some uncertain item of information
may become certain if some further information supports it. To
handle this situation we have a rule of bracketing and unbracketing
([16]).

However, in this case we will not have any more a logic of discovery.
The idea is that the inquirer searches for knowledge in uncertainty.
The inquirer has to have a strategic approach to the process. He or
she has all the time to strategically evaluate all the steps. Hence,
we have a logic of justi�cation. The bracketing and unbracketing
rules show the interconnection between discovery and justi�cation.
There is a close strategic link between the two. However, we can see
that the logic of justi�cation is strategically more complex than the
mere logic of discovery ([14]).
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In the above discussion we have discussed the questions in an
interrogative process in one speci�c sense, namely request of additio-
nal information. In a sense, this is a very central meaning in the
interrogative model. Inquiry is a goal-directed process. The �nal
goal can be expressed via questions. However, the structure of the
interrogative model separates the two types of questions. The
questions that express the �nal goal are called principal questions
and questions that request for additional information are called
operational questions.

The inquirer consults one source of information or another. The
role of the information is to add new information into the inquiry
process. The information directs the inquiry process in an obvious
way. However, this implies that the result of inquiry is dependent
on the source of information. The inquiry process may end to this
or to that result depending on the source of information used. This
source dependency is a structural property of the inquiry process.
That is, it is a strategic principle that is built up to the structure
of the interrogative model ([14]).

Our discussion has been discussion about information, not about
knowledge. The reason has been built into the structure of
interrogative model. The model does not presuppose that the inquirer
knows or believes the forthcoming information. In some special cases
the inquirer may even doubt the truth of the information. However,
all the time the discussion has been about the information achieved
during the process. Moreover, the end product of the inquiry may
still be mere information, that is, there are no general guarantees
that the inquiry process would end up to knowledge. It is possible
to study the structure of inquiry processes and �nd out whether the
process is or is not reliable. This is a strategic problem of the whole
interrogative model ([19]).

6 Formal methodology
In the interrogative model strategic aspects of the questioning
process are emphasized. However, it is possible to characterize them
from a di�erent point of view. By classifying di�erent kinds of
questioning settings we can at the same give di�erent kinds of
methodological problems. They correspond to Kelly's classi�cation
of methodological problems.
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Usually, in methodology textbooks of empirical inquiry there is a
chapter that considers reliability and validity of the inquiry. Clearly,
this is a problem of methodological relevance. However, the basic
idea is to discuss the reliability of this speci�c inquiry (in a speci�c
context) only. Usually, the discussion is solely of rhetorical value.
There is no theoretical or methodological discussion about the
general setting of the inquiry. The language is purely descriptive.
The reason for this is that the structure of the research problem
discussed is �xed in an obvious way. This gives us the lowest level
of methodological problems according to [17]. At this level methods
are determined by a theory, that is, questions and the questioning
strategy is determined by the experimental setting. At this level the
questioning strategies are closed. The methodological discussion just
shows that the required standards are ful�lled.

To bring about a methodologically more interesting discussion
there have to be some factors that can behave as variables. For
example, in statistics there are results � for example, the law of
large numbers � that show that a certain method gives a reliable
result for a certain kind of evidence. This implies that the inquirer
has to justify the types of operational questions he or she uses during
the inquiry process. The type of operational questions determines
the sequences of additional information in an obvious way. Such
argumentation gives general methodological information about the
inquiry strategy and hence also about the reliability of the inquiry.
This is Kelly's second level of methodological problems. At this level
we have results that can be applied in several di�erent �elds of
science.

In philosophy of science the question of the scope of a given
method(s) plays, or should play, a central role. For example, the
study of the relationship between quantitative and qualitative inquiry
can be seen as an example of this kind of question. A problem
encompasses the possible situations (problem settings) into which
a method can (or cannot) be applied. According to the interrogative
model this concerns the logic of principal questions of the
interrogative model. This is Kelly's third level of methodological
problems. At this level it is possible to distinguish di�erent �elds of
science on a methodological basis. For example, von Wright ([25])
distinguished humanities and natural sciences in just this sense.
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It is possible to look at the scienti�c inquiry as a problem solving
activity ([18] and [22]). However, it is not clear enough what this
means: A scientist starts with a problem and searches for a solution.
This opens some problems: How to solve it? Is the problem solvable
with the method used? At this level, the inquirer may search, or
compare, for methods to solve the problem. In the interrogative
model the inquirer has � or should have � a questioning strategy
(strategy theorem). This level is a study of questioning strategies.
That speci�es Kelly's fourth level of methodological problems.

However, it is possible to take one more step in our abstraction
process. This can be done by considering the third and fourth levels
together, which allows us to consider problem solving in general.
This gives us Kelly's �fth level of methodological problems. Examples
of problems of this level are, for example, the possibility of logic
of discovery, logic of justi�cation, and the theory of explanation.
At this level interrogative model is a general theory of reasoning
(di�erent meta-theorems). At this level the general theory of
interrogative processes is the general theory of problem solving ([14],
[16], [3]).

The levels of methodological problems imply to a di�erent kind of
formality. Methodological problems of the lowest level are connected
directly to practical problems in scienti�c inquiry. At that level it is
not possible to formulate general methodological problems. Hence,
we said that the problems an this level are mainly of rhetorical
value. To have more interesting problems methodologically we have
to make the problem setting more formal � less dependent on the
speci�c context and speci�c topic. The hierarchy is built accordingly:
at the �fth level there is not direct connection to any specialities of
the speci�c local details. The �fth level formulates a general theory
of problem solving � the formal methodology we were searching. Of
course, this can be formalized by using a formal language. However,
the formalization is neither needed nor supposed. So, in formal
methodology formalism is neither a necessary nor su�cient condition
([14]).

Methodology should allow us to evaluate the rationality of the
research process. To do this, the process should have both a
descriptive and a normative component. It is connected to the exist-
ing scienti�c tradition, but cannot be just documentation of an
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actual inquiry. To evaluate it also has to be normative: it has to
give some standards to the evaluation. In methodology � at least in
formal methodology � it is possible to characterize the reliability of
methods in di�erent possible cases. As we have seen the interrogative
model is an answer to the request for this kind of methodology ([14],
[6], [17]).

In the classi�cation notions like method, problem, solution etc.
came up. These are central methodological notions that require
explication. In the explication it is natural to use formal methods. In
this task it is possible to use computational methods, like Kelly [17],
Hendricks [6], Mutanen [19], or logical methods, like Hintikka, Halo-
nen, and Mutanen [16], Hintikka [14]. Independent of which formal
methods are used, the formal methods must do some philosophical
work. That is, allow us to re�ect the philosophical framework in
which the problem takes place at a conceptual, theoretical, and
methodological level. The formal methodology formulated above can
be used as a framework in stimulating cooperation between di�erent
�elds of sciences.

Formalism as such is not, or should not, be the �nal goal of
formal methodology. Formal methods are tools that are actively
used in the study. The �nal goal is to give a better understanding of
the philosophically central notions and the interconnection of such
notions. Formal methodology is still philosophy, and it is closely
connected to other philosophical approaches ([7]).
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