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Abstract 
The standard way of representing an epistemic state in formal philosophy is in terms of a set of 
sentences, corresponding to the agent’s beliefs, and an ordering of those sentences, reflecting how 
well entrenched they are in the agent’s epistemic state. We argue that this wide-spread 
representational view – a view that we identify as a “Quinean dogma” – is incapable of making 
certain crucial distinctions. We propose, as a remedy, that any adequate representation of 
epistemic states must also include the agent’s research agenda, i.e., the list of question that are 
open or closed at any given point in time. If the argument of the paper is sound, a person’s 
questions and practical interests, on the one hand, and her beliefs and theoretical values, on the 
other, are more tightly interwoven than has previously been assumed to be the case in formal 
epistemology. 
 

1. Introduction 

 

In the AGM model of belief revision, a state of full belief is represented syntactically as a set of 

sentences of some formal language. The set is assumed to be closed under logical consequence. 

Three main ways of changing one’s epistemic state are identified: expansion, revision, and 

contraction. Expansion is the process of accepting an epistemic input , represented as a 

sentence. The result of expansion is the logical closure of the set-theoretical union of the original 

state of belief and the new belief. In formulas, K+ = Cn(K  {}). Revising K by , in the case 

where K is inconsistent with , is the result of replacing  by . Finally, the contraction of K by 

 is the result of deleting  from K. It is generally thought that revision can be defined in terms 

of expansion and contraction. Revising K by  amounts to first contracting K by  so as to 

make room for  and then expanding K by . In a formula: 

 

 K *  = (K  ) + 

 



 2 

This formula is called the Levi identity.
1
 Given the Levi identity, the remaining problem of belief 

revision is to define a contraction operation. For once we have a contraction operation we can 

define revision with the help of the Levi identity. The problem of defining contraction is, 

however, a non-trivial one. First of all, little can be said about contraction in purely logical terms. 

For instance, if we want to contract & from K, there is, as far as logic is concerned, a number 

of ways in which this can be achieved. We can delete  but retain , delete  but retain , or 

delete both  and . The solution to this problem is generally taken to be to add more structure to 

the representation of an epistemic state. The main idea is to add an ordering of the sentences in 

the belief state that reflects the beliefs’ relative degree of entrenchment. Let us call such an 

ordering an entrenchment ordering. Suppose for example that  is more entrenched in K than  

is. Then contracting  from K would involve deleting  but retaining . Entrenchment-based 

contraction can now be defined along these lines. A more general approach is to add instead a 

choice function that selects the sentences to be removed (Alchourron, Gärdenfors, and Makinson 

1985, Rott 2001). This approach is more general since the choices may but need not be based on 

considerations of entrenchment. 

Since the AGM model was presented, a large number of variations have been proposed and 

investigated, including belief base revision (Hansson 1994), relational belief revision (Lindström 

and Rabinowicz 1991), ranking theory (Spohn 1988), and dynamic doxastic logic (Segerberg 

1995, 1998). They share the basic structure of the AGM model in that epistemic states are thought 

of as belief states together with some ordering or choice mechanism defined on the beliefs. 

Certainly, these models differ in a number of interesting respects, but these differences will not be 

important for the purposes of this paper. 

As we just said, Segerberg’s dynamic doxastic logic is a case in point. Segerberg (1995, 536) 

introduces the operator B from doxastic logic, read as “the agent believes that”. He also 

introduces the operators [+B]read as “after expanding the set of beliefs by B, it is the case 

that ” and [-B] read as “after contracting the set of beliefs by B, it is the case that ”. The 

truth conditions of these operators is given by a system of spheres roughly in the sense of Lewis’s 

semantics for counterfactuals, but where the innermost sphere is a set of worlds and not (as in 

Lewis’s original theory) a particular world. The innermost sphere represents what the agent 

believes and the other spheres are used in contraction, the idea being that the agent should 

                                                 
1
 We would like to thank Bengt Hansson and the participants of his weakly research seminar in philosophy 

of science for their lively discussions and helpful advice on earlier drafts. Thanks also to Sven Ove 
Hansson who commented on an earlier version. Finally, we are obliged to Ulrich Gähde and the members 
of his research group in Hamburg for their input. 
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contract by moving to the smallest set of spheres where he or she no longer believes the 

proposition to be contracted. 

As the reader may have anticipated, modeling epistemic states as a belief state plus an 

entrenchment orderings of its elements corresponds closely to Quine’s view of how our belief 

systems are structured: 

 

[...] total science is like a field of force whose boundary conditions are experience. A conflict 
with experience at the periphery occasions readjustment in the interior of the field. Truth values 
have to be redistributed over some of our statements. Reevaluation of some statements entails 
reevaluation of others, because of their logical interconnections [...] (Quine, 1953, 42) 

 

Later Quine writes: 

 

Certain statements, though about physical objects and not sense experience, seem peculiarly 
germane to sense experience - and in a selective way: some statements to some experiences, 
others to others. Such statements, especially germane to particular experiences, I picture as near 
the periphery. But in this relation of ‘germaneness’ I envisage nothing more than a loose 
association reflecting the relative likelihood, in practice, of our choosing one statement rather 
than another for revision in the event of recalcitrant experience. (Quine, 1953, 43) 
 

It is natural to think of “total science” as an idealized belief state and of the “loose association 

reflecting the relative likelihood, in practice, of our choosing one statement rather than another 

for revision” as corresponding to an entrenchment ordering of the beliefs that form part of that 

state. 

Our first task in this paper will be to argue, in section 2, that the Quinean representation of 

epistemic states has some inherent limitations making it incapable of modeling certain types of 

belief change convincingly. The basic assumption behind Quinean belief change – the assumption 

that we find objectionable – says that whether or not a change from one epistemic state E0 to 

another E1 is rational depends only on the beliefs and entrenchment orderings of those beliefs in 

E0 and E1. We will refer to it, somewhat provocatively, as a Quinean dogma of epistemic change. 

According to it, we could in principle decide whether a given change from E0 to E1 was rational 

by inspecting the changes that the beliefs and orderings of those beliefs underwent in the 

transition from E0 to E1. In section 3, we make some suggestions as to what belief change without 

the Quinean dogma might look like. Section 4 is devoted to a comparison with Isaac Levi’s 

theory. 

 

2. Counterexamples to the Quinean dogma 
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In this section we argue that the following types of change cannot be properly handled on the 

Quinean dogma. 

 

(1) Falling into inconsistency 

(2) Ceasing to believe something in the absence of inconsistency 

(3) Accepting an ad hoc hypothesis in order to save a given theory from some sort of 

trouble 

 

In order to model these types of change more structure is needed, or so we will argue. 

Let us start with inconsistency. Suppose you are convinced that Peter is on the other side of 

the globe. Suddenly, you see Peter just entering his office. You have fallen into inconsistency, for 

you believe both that Peter is over there and that he is on the other side of the globe, and so 

something must be done. One may, to be sure, quarrel about how exactly to analyze this type of 

example. Does it really involve inconsistency or merely some sort of anomaly? What one cannot 

quarrel about, however, is that it is urgent to resolve the conflict, whatever its exact nature. Our 

claim is that the urgency aspect of this situation cannot naturally be modeled in purely Quinean 

terms, i.e., in terms of beliefs and entrenchment only. To clarify the point, suppose you are 

interested in Peter’s whereabouts so that you would really like to know where he is. Then it 

would be irrational of you not to inquire further into his whereabouts given the inconsistency 

(anomaly) just described. You are, in some sense, committed to conducting further inquiries, 

given, of course, that you take interest in the matter in the first place. You cannot rest content 

with the current state of affairs. And yet there seems to be no natural way to represent this 

element of dissatisfaction along Quinean lines.  

We now turn to the second type of change: ceasing to believe something in the absence of 

inconsistency. Suppose you believe that the National Lottery is fair. Now you are informed that 

the wife of the organizer has won the highest prize. This is not inconsistent with your belief that 

the lottery is fair, but you decide nonetheless that you cannot take it for granted anymore that the 

lottery is fair. Perhaps the lottery has been rigged in favor of the organizer’s wife. It seems that, 

given that you care about the fairness of the lottery in the first place, your retracting your belief 

that it is fair should be accompanied by a reopening of the question as to its fairness. That is, you 

are, in some sense, obliged to take continued interest in the matter. Again, it is far from clear how 

this new obligation fits into the Quinean picture. It seems that, if all we have are beliefs and 

orderings of beliefs, we cannot distinguish the case just described from one in which you simply 

drop your belief that the lottery is fair without undertaking any commitments of the sort 

described. That, however, would seem irrational, unless you lost interest in the matter in the 



 5 

process of learning about the winner. The point is that this sort of contraction is (normally) 

rational just in case it is made for the purpose of opening a neutral investigation into what the best 

answer is. In the case of the lottery, it would be rational in the circumstances as described to give 

up the view about the fairness if, and only if, that means opening up for a neutral examination of 

“fair” contra “rigged”. 

A similar point can be made in connection with the acceptance of auxiliary hypotheses. 

Suppose you accept planetary theory T. Now you make some telescope observations 

incompatible with T. Suppose now that you come to believe that T would be compatible with the 

data provided one more epicycle is added.
2
 Call the resulting theory T′. You decide to accept T′, 

at least for the time being. Under what conditions is such addition of auxiliary hypotheses in 

order?
3
 The idea is that this may well be legitimate if it is combined with a commitment to search 

for independent evidence for the auxiliary hypothesis with the aim of relieving it of its auxiliary 

character. By contrast, it is irrational, or at least not scientifically virtuous, to introduce an 

auxiliary hypothesis without undertaking such a commitment to further investigation. Once more, 

it is difficult to see how these observations could be accommodated by the Quinean 

representational paradigm. 

 

3. Belief revision without the dogma 

 

The commitments that we are interested in and that, in our view, play a crucial role in belief 

change are typically what we would find on the inquirer’s research agenda. Our aim is to make 

the research agenda and its role in rational belief change explicit. We are not, at this point, in a 

position to offer a full formal theory of how this should work. What we can do is to make some 

suggestions in that direction. The main purpose of this section is to substantiate the modest claim 

that it is possible to device a formal model of belief change that takes seriously the research 

agenda and its role in epistemic change. 

In the Quinean model, epistemic change is seen essentially as a function from a pair K, E to 

another pair K′, E′ where K (K′) is a belief state and E (E′) an ordering of epistemic 

entrenchment. What we propose is that it should be viewed as a function from a triple K, E, A to 

another triple K′, E′, A′ where A (A′) is the inquirer’s research agenda. Following AGM, a 

belief state is represented by a logically closed set of sentences. We will leave the entrenchment 

                                                 
2
 In the example, the motivation for introducing the auxiliary hypothesis is one of removing inconsistency 

which makes it tempting to subsume this strategy under the heading of inconsistency-removal. In general, 
however, auxiliary hypotheses may be introduced for other reasons as well, including reasons of coherence. 
3
 As Frank Zenker has pointed out, what is commonly referred to as addition of auxiliary hypotheses is 

actually not to be seen as mere addition but rather as a kind of revision (personal communication). 
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ordering aside for the purposes of this paper. There is no shortage of suggestions in the literature 

as to what properties the entrenchment ordering should be assumed to satisfy and how it should 

behave in epistemic change (e.g. Gärdenfors 1988). Nor will we have much to say about how to 

contract a set of sentences with a given proposition. A more urgent question for our purposes is 

how to represent the research agenda in formal terms. 

We may think of the research agenda as a set of questions which the researcher wants to have 

answered.
4
 How then should we represent a question? A simple idea is to identify a question with 

the set of all its potential answers. If we take an answer to be a sentence in the underlying formal 

language L, this amounts to identifying a question with a set of sentences. Not all sets of 

sentences correspond, however, intuitively to questions. The answers to a genuine question are 

mutually exclusive and exhaustive relative to what is known or believed to be the case. This 

means that, for all we know, precisely one of the answers is true. Moreover, all answers to a 

genuine question are serious possibilities, meaning that they are not excluded by what is known 

or believed to be the case. We define a K-question to be a set Q of sentences that is exclusive and 

exhaustive relative to K and that is such that K does not entail that the true answer is in a proper 

subset of Q. Thus Q = {1, …, n} is a K-question if and only if (1) K entails 1 …n, and (2) 

there is no non-empty Q′  Q such that K entails Q′. The symbol  stands for exclusive 

disjunction. For the sake of simplicity, we consider only questions with finitely many potential 

answers. Q (Q) denote arbitrary inclusive (exclusive) disjunction of all the elements of Q. If Q 

= {}, then Q = Q = . We note that, if   K, then {} is a K-question. We will refer to (1) 

and (2) as the presuppositions of the question. We let QK denote the set of all K-questions. We 

can now say what a K-relative research agenda, or K-agenda for short, is: A is a K-agenda if and 

only if A  QK. If Q  A, we sometimes say that Q is on the agenda A. We note that a K-agenda 

cannot contain two questions where one is a proper subset of the other. For if Q is on the K-

agenda A, then Q is a K-question. Hence, by condition (2) for K-questions, there is no Q′  Q 

such that K entails Q′. Hence, by condition (1) for K-questions, there is no Q′ on A such that Q′ 

 Q.
5
 

We require the following of an epistemic state: 

 

                                                 
4
 This assumption presupposes that the commitments on the research agenda are always commitments to 

answer questions. The reasonableness of this assumption would have to be substantiated in a more 
extensive treatment of the subject. 
5
 We are, of course, aware of the fact that identifying a question with its set of potential answers is not 

always a reasonable policy. There are certainly cases where we entertain questions without having any 
particular idea of how they might be answered. A more realistic model would have to be able to 
accommodate such situations as well. 
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Postulate 1: If S = K, E, A is an epistemic state, then A is a K-agenda.  

 

We now turn to the dynamic aspects of the research agenda. We will focus on (consistent) 

expansion and contraction in the absence of inconsistency.  

 

3.1. Non-Quinean expansion 

 

In this section we consider the problem of how to define expansion in a non-Quinean setting. S+ 

denotes the result of adding  to the epistemic state S. We assume that  is consistent with the 

belief state component of S. We want to define expansion in a way that makes it a function from 

epistemic states to epistemic states: 

 

Postulate 2: S+ is an epistemic state. 

 

The effect of expansion on the belief state component of an epistemic state is simply that the 

new belief is added set-theoretically to the set representing the old belief whereupon the result is 

closed under logical consequence. We leave the entrenchment part open, as explained above. The 

interesting issue, from our perspective, is what should happen to the research agenda in 

expansion. The first idea that comes to mind is that expansion by  should have the sole effect of 

deleting from the research agenda all questions that have  as a potential answer.
6
 Given an 

epistemic state S = K, E, A, we propose the following definition of expansion for a start: 

 

(D1) S+ = Cn(K  {}), E′, A′, where A′ = A/{Q   A |   Q}. 

 

According to this proposal, the new research agenda after expansion is the same as the old minus 

all questions for which  is one of the potential answers. 

 There are, however, at least two problems with this proposal. The most acute problem is that it 

fails to guarantee that the result after expansion is a new epistemic state, that is to say, it may lead 

to violations of Postulate 2. To see the problem, suppose that S = K, E, A is an epistemic state 

such that Q  A, where Q = {,,,}. Since S is an epistemic state, A is a K-agenda (by Postulate 

1). Hence K entails the presuppositions of Q, i.e., it entails the truth of exactly one of ,  and , 

                                                 
6
 We allow, for the sake of generality, that one and the same belief can answer more than one question on 

the current research agenda. There may be philosophical reasons for thinking that this cannot be the case. 
We will leave this matter aside for the purposes of this paper. The matter is related to the lottery paradox. 
For relevant discussions, see Levi (1967) and Olsson (2005). 
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and none of them can be excluded on the basis of K. Suppose now that we expand by . By 

D1, this will give rise to a new belief state, K′, in which  is believed to be the case and a new 

agenda A′ = A/{Q   A |   Q}. Since  is not an answer to Q, Q  A′. But K′ entails , 

and so Q is not a K′-question. We recall that for Q to be a K′-question, its presuppositions must 

most hold relative to K′. In particular, it must not follow from K′ that the true answer is in a 

proper subset of Q. That presupposition is violated here. Hence, by Postulate 1 and in violation of 

Postulate 2, the new state after expansion is not an epistemic state. 

Second, D1 does not allow us to distinguish in the model between beliefs that are held because 

they were adopted in response to some question and those that do not. The reason is that as soon 

as a belief becomes incorporated via expansion, the question it answers is removed without a 

trace from the research agenda. From that point onward, the belief is on a par with beliefs that are 

held habitually or for no particular reason at all. This suggests that a more adequate model should 

keep track not only of questions in need of answers but also of questions that have already been 

answered. Beliefs that answer questions have a special status. It is natural to think of them as 

having a higher degree of informational value than other beliefs. Perhaps they are also in general 

more entrenched than other beliefs are. In any case, the special status of question-answering 

beliefs should arguable be reflected in a formal model.
7
 

 We will now give an alternative definition of expansion that solves both these problems in one 

swoop. As a preliminary, we define Q/K = {  Q | K  {} does not entail }. We call Q/K 

the K-truncation of Q by . The K-truncation of Q by  is the result of deleting all answers from 

Q that are incompatible with K plus . Here are some elementary properties of truncation: 

 

(T1) If Q is a K-question and K entails , then Q/K = Q. 

(T2) If Q is a K-question, then Q/K  is a K{}-question.
8
 

                                                 
7
 It is tempting to identity the set of beliefs which answer some question with the agent’s belief base. This 

would be an alternative way to think about the nature of belief bases (cf. Hansson, 1989). There is also 
connection here to Levi’s postulate of weak monotonicity which states that a logically stronger set of 
beliefs is at least as valuable as a weaker set (1991, 82). This would follow directly if we take informational 
value as an indication of belief state’s capacity to answer the inquirer’s questions. The question-answering 
power of a stronger set will be no less than that of a weaker set. However, more information does not 
necessarily mean greater power to answer questions. For the residual information of the stronger set may 
not correspond to any questions entertained by the inquirer. This, in turn, is related to the status of the 

Recovery postulate in the AGM theory. The Recovery postulate says that a contraction by  followed by an 

expansion by  should result in status quo: no beliefs should be lost in the process. But presumably beliefs 
can be lost in the contraction step, beliefs that are not worth reinstating in the expansion step that follows. 
We are thinking of beliefs that fail to answer any interesting questions. 
8
 For Q/K  to be a K{}-question, the presuppositions must be fulfilled. The first presupposition states 

that the exclusive disjunction of the elements of Q/K  must be entailed by K{}. We know that the 
exclusive disjunction of Q is entailed by K, and because our logic is monotonic, it is also entailed by 
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(T3) If Q is a K-question,    Q and   Cn(K {}), then Q/K = {}. 

 

We can now define expansion, more plausibly, as follows: 

 

(D2) S+ = Cn(K  {}), E′, A′, where A′ = {M | M = Q/K for some Q  A}. 

 

According to this definition, the result of expanding epistemic state S by , as far as the research 

agenda is concerned, is that all questions on S’s agenda are modified so that all answers that are 

incompatible with the new belief state are deleted. 

 Let us see how this solves the problems. First of all, the new state after expansion is 

guaranteed to be a new epistemic state since, by T2, all questions on the new agenda will be of 

the appropriate kind, i.e., K  {}-questions or, equivalently, Cn(K  {})-questions. Second, 

the new definition makes it possible to distinguish between beliefs that are accepted as answers to 

some question and beliefs that are not. Suppose that, while in epistemic state S = K, E, A, we 

expand by  where   Q  A, that is to say,  is an answer to the K-question Q on the agent’s 

agenda. This will result in a new epistemic state S′ = K′, E′, A′ where K′ = Cn(K{}). By D2, 

{} = Q/K  A′. In other words, a belief  that was accepted as the answer to some question is 

distinguished by the fact that its singleton set, {}, is subsequently on the research agenda. Let us 

call such singleton questions settled. Hence, a belief  that was accepted as the answer to some 

question is distinguished by the fact that it is now the answer to a settled question. 

  

3.2. Non-Quinean contraction 

 

We will not venture a full-blown definition of contraction. Rather, we will be content with 

proposing some reasonable postulates. The first is trivial: 

 

(CP1) S is an epistemic state. 

 

                                                                                                                                                 
K{}. From that exclusive disjunction and the negation of the element removed from Q when creating 

Q/K , we can infer an exclusive disjunction of the elements of Q/K . No proper subset of Q/K  can be 

entailed by K{}, because then some element of Q/K  would have to be false relative to K{}, but all 

such elements were removed in the K-truncation of Q by . The second presupposition, which says that no 
proper subset of a question can be a question, is thus also satisfied. 



 10 

The effect of contraction on the research agenda is quite the opposite to that of expansion. Where 

expansion closes questions, contraction opens them up. This is reflected in the following proposal 

for a contraction postulate: 

 

(CP2) S = K, E′, A′, where Q  A′, for some Q  QK such that   Q. 

 

The effect of contracting an epistemic state by a sentence  is that  is deleted from the belief 

state component. Here, we rely on the reader to pick his or her favorite contraction recipe. More 

interesting in this context is the fact that contraction affects the research agenda in certain 

systematic ways. As CP2 postulates, contraction by  has the effect of introducing a new question 

on the agenda with  as one of its potential answers. 

However, if, as was indeed suggested in the previous section, opening up inquiry into the truth 

of some alternative hypothesis is the only compelling motivation for contraction, what we need is 

an operation of contraction by  with respect to some alternative hypothesis . Let us denote the 

result of this operation by S. The following postulate reflects the actual motivation behind 

contraction even better than does CP2: 

 

(CP3) S = K, E′, A′, where Q  A′, for some Q  QK such that ,   Q. 

 

According to CP3, the effect on the research agenda of contracting S by  with respect to  is that 

a new question is introduced that has both  and  as potential answers. 

Obviously, this simple model also allows for simple expansions and contractions of questions 

from the research agenda. Adding a question corresponds to a new interest in an issue. Removing 

a question corresponds to losing one’s interest. There seems to be no reason to impose constrains 

on what (unsettled) K-question the inquirer may add to his or her research agenda.
9
 Removing 

questions, by contrast, is a more sensitive matter. If this paper is on the right track, an inquirer 

cannot simply remove commitments to conduct further inquiry if those commitments arose in the 

process of contracting or in that of adding an auxiliary hypothesis. 

In addition to giving rise to new questions, a contraction can render an old question vacuous 

by weakening the belief state so that it no longer implies that exactly one of its potential answers 

is true. For instance, the question whether god is evil or benevolent presupposes that there either 

exist a god that is evil or one that is benevolent. Take away the belief that god exists and the 

                                                 
9
 An agent must not be allowed to add settled questions to the agenda on pain of making impossible a 

formal distinction between those beliefs that have been added in response to unsettled questions and those 
that have not. 
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presupposition of the question will be removed, leaving the question itself hanging in the air. One 

belief may contribute essentially to the derivability of the presuppositions of many questions. 

Contracting by such a belief pulls away the carpet, as it were, under many questions and has 

repercussions throughout the research agenda. There is, however, no need to add an extra 

postulate guaranteeing that questions for which the presuppositions are no longer derivable must 

be removed from the agenda. This is already guaranteed by CP1 and Postulate 1 in combination. 

CP1 states that the effect of contraction is a new epistemic state, and Postulate 1 dictates that the 

new epistemic state must have a research agenda that is appropriate for that state. 

Appropriateness implies, among other things, that it must follow from the current state of belief 

that exactly one of the answers is true. 

Here is a final point. We have seen that in the case of inconsistency, epistemic change is not 

only obligatory; it is even urgent. Something must be done in order to get rid of contradiction and 

it should be done as soon as possible. This means that introducing inconsistency should be 

accompanied by updating the research agenda with a commitment to further inquiry where that 

commitment should be assigned highest possible priority. In order to capture this formally, we 

would have to assign different priorities to different questions on the research agenda. This is 

missing from present sketch of a formal model for non-Quinean belief change. In an improved 

model, one might try to define degree of entrenchment/informational value in terms of the 

priority of questions. The guiding idea is that a belief  is more entrenched than a belief  just in 

case the question answered by  is more important (has higher priority) than the question 

answered by . There is an obvious complication, though: one single belief may conceivably 

answer many different questions. The degree of entrenchment/informational value should 

presumably be a function not only of the priorities but also of the sheer number of questions 

answered by the belief. 

 

4. Comparison with Levi’s theory 

 

We are, to be sure, not the first to argue along these lines against what we have identified as a 

Quinean dogma. A similar criticism is implicit in Isaac Levi’s writings on belief change. In 

Levi’s view, falling into inconsistency as the result of making a belief-contravening observation 

necessitates “coerced contraction”. This type of change he describes as follows: 

 

When the inquirer expands inadvertently into inconsistency via routine expansion (normally 
because observation, experimental data, or reliable testimony contradicts background 
knowledge), the inquirer should contract to extricate himself from inconsistency. Contraction is 
coerced by the inadvertent stumbling into inconsistency. (Levi, 1991, 152, our italics) 
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Thus, allowing oneself to fall into inconsistency involves, in Levi’s view, a commitment to 

contract. An inconsistency is not something we can rest content with. From what Levi writes on 

the matter, it is clear that he takes contraction from inconsistency to be not only obligatory but 

also urgent. 

Removing some belief in the absence of inconsistency is called “uncoerced contraction” by 

Levi. He makes the following remark on the rationale for engaging in such contraction: 

 

… contraction does not import error from the inquirer’s point of view. It incurs a loss of 
information. But if this loss is accompanied by the opportunity to undertake an inquiry to settle 
the question as to the truth of the rival theories without begging the question, there may be a 
benefit in doing so to compensate for the initial loss of information. If this is right, a good reason 
for implementing an uncoerced contraction would be that it allows a promising theory 
incompatible with current doctrine to be examined without prejudice. (Levi, 1991, 153) 
 

As this paragraph suggests, removing a belief in the absence of inconsistency is legitimate, in 

Levi’s view, to the extent that it involves taking on a commitment to examine a promising theory 

incompatible with the current doctrine; it is not OK, otherwise.
10

 

Interestingly, however, Levi thinks that there is a further type of situations that tends to 

generate commitments to carry out further investigation. Consider the following passage from 

Levi and Morgenbesser (1978): 

 

Dispositions predicates, like ceteris paribus clauses, function as place-holders for predicates 
specifying conditions in generalized statements. But they are not simply place-holders and differ 
from ceteris paribus clauses in a number of respects: Ceteris paribus clauses entail no 
commitment as to the kinds of predicates to be employed in replacing them; disposition 
predicates do. Hence, a given disposition predicate may be a surrogate for standing conditions in 
many different laws; and unlike ceteris paribus clauses, this involves a commitment (which may 
prove erroneous but which may have at the moment some inductive backing) to replacing the 
disposition predicate by the same specification of standing conditions in each of the laws in 
which the disposition predicate appears. Thus, if magnetism is a disposition, it is a disposition to 
attract and repel iron filings and to induce electricity in electric coils. The reference to magnetism 
rather than the use of a ceteris paribus clause in explaining these two phenomena implies that a 
certain standing condition is the same in explanations of both phenomena. (Levi and 
Morgenbesser, 1978, 401, our italics) 
 

                                                 
10

 We have not found any textual evidence suggesting that Levi would endorse our view on the legitimacy 
of introducing auxiliary hypotheses. Our view, again, is that such introduction is legitimate to the extent 
that a commitment is undertaken to search for independent evidence for the hypothesis. There is a potential 
tension between this proposal and Levi’s general epistemological outlook. Levi subscribes to the Peircean 
belief-doubt model according to which a state of full belief is an idle state entirely free of doubt. An 
inquirer who accepts an auxiliary hypothesis as true has, on this model, no reason to inquire further into the 
matter. Hence, he or she has, it seems, no reason to search for independent evidence. 
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According to Levi and Morgenbesser, accepting a law containing a ceteris paribus clause involves 

a commitment to engage in further inquiry with the goal of replacing the ceteris paribus clause. 

Consider for instance the law “Objects break when tapped lightly ceteris paribus”. On the present 

view, an agent can rationally accept this law as true only if he or she promises to make further 

inquiries aiming at eliminating the ceteris paribus part. The same goes for laws that make use of 

disposition predicates. The introduction of a law containing a disposition predicate involves a 

commitment to engage in further inquiry. Consider for example the law “Fragile objects break 

when tapped lightly”. Acceptance of this law entails a commitment to investigate the finer 

structure of materials. There are some differences as to what commitments are involved in the 

two cases (ceteris paribus clauses and disposition predicates), but for the purposes of the present 

discussion we set these difference aside. 

While Levi is admirably sensitive to the limitations of the Quinean style of belief 

representation in his informal motivations, this awareness is not reflected in his (semi-) formal 

model, which is essentially of the Quinean sort. Thus, epistemic states are taken to consist 

essentially of a state of full belief and a measure of informational value that plays roughly the 

same role as the entrenchment ordering in the AGM model, i.e. it is used for evaluating, among 

other things, the different contraction alternatives open to the agent at a given point in his or her 

investigations.
11

 In Levi’s official theory, commitments to inquire further into certain matters play 

no identifiable role. In this paper, we have taken the first steps toward assigning the research 

agenda a formally precise role in epistemic change. 

 

5. Conclusion 

 

In this paper we argued, in opposition to Quinean tradition, that the role of the research agenda 

cannot be neglected in an adequate theory of epistemic change. There are several types of change 

whose rationality depends crucially on how the research agenda is managed. Adding an auxiliary 

hypothesis, for instance, is arguable legitimate only if a commitment is undertaken to search for 

independent evidence for the hypothesis. By the same token, contraction, if it is to be a virtuous 

type of epistemic change, involves updating the research agenda in certain ways as part of the 

contraction process. If the argument of the paper is sound, a person’s questions and practical 

                                                 
11

 Levi’s formal or semi-formal model includes, besides the belief state and a measure of informational 
value, several other interesting components. Yet none of these further components plays the role of keeping 
track of the inquirer’s commitments to engage in further inquiry. Levi may contest this description by 
pointing out that what he calls the ultimate partition plays exactly this role. The ultimate partition is the set 
of potential answers to the inquirer’s question at hand. Even if this is true, Levi’s theory is silent regarding 
the dynamic aspects of the research agenda, i.e., regarding how new ultimate partitions are created or 
removed in the course of the inquirer’s investigations. 
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interests, on the one hand, and her beliefs and theoretical values, on the other, are more tightly 

interwoven than has previously been assumed to be the case in formal epistemology. 

We also claimed that it is possible to model formally such non-Quinean belief change. In 

order to substantiate this contention of ours, we constructed a simple formal model which 

contains as a part a formal representation of the research agenda. We also made some suggestions 

as for how the agenda is affected in expansion and contraction. 

We have already seen that the main theme of this paper – the role of the research agenda in 

epistemic change – is related to important issues in philosophy of science concerning the status of 

disposition predicates and ceteris paribus laws. We would, finally, like to point out connections to 

two other areas of philosophy. First, part of the purpose of the present paper is to codify in a 

precise manner legitimate reasons for contraction or “doubt”. In this regard, our problem is 

related to the long-standing problem of skepticism and, in particular, to the issue of how far 

legitimate doubt extends. Second, the argument of this paper has bearing on the problem of 

demarcating science from pseudo-science. The practice of introducing auxiliary hypotheses is, as 

we have argued, not objectionable per se. It becomes objectionable only if it is not taken to 

involve commitments to further inquiry. A reasonable conjecture is that one factor that 

distinguishes science from pseudo-science is how the research agenda is managed. Recognizing 

commitments to further inquiry, a scientist assigns these commitments high priority in his or her 

scientific conduct. The preudo-scientist, by contrast, either does not recognize such commitments 

at all or, alternatively, he or she does recognize them but assigns them such low priority that they 

de facto play no role in his or her conduct. 
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