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                    Abstract
The aim of this paper is to offer an account of epistemic justification suitable for the context of theory pursuit, that is, for the context in which new scientific ideas, possibly incompatible with the already established theories, emerge and are pursued by scientists. We will frame our account paradigmatically on the basis of one of the influential systems of epistemic justification: Laurence Bonjour’s coherence theory of justification. The idea underlying our approach is to develop a set of criteria which indicate that the pursued system is promising of contributing to the epistemic goal of robustness of scientific knowledge and of developing into a candidate for acceptance. In order to realize this we will (a) adjust the scope of Bonjour’s standards—consistency, inferential density, and explanatory power, and (b) complement them by the requirement of a programmatic character. In this way we allow for the evaluation of the “potential coherence” of the given epistemic system.
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	Of course, these goals are interwoven. For instance, predictive power is also an epistemic goal. Moreover, these goals are historically dynamic—see Footnote 33.


	For a discussion of the robustness of theories (and/or their constitutive parts) see, for instance, Wimsatt (2007), Calcott (2011) or Chang (2004), p. 51–52. See also Footnote 15.


	The notion of robustness we have in mind here is closely related to the following Chang’s argument for the benefits of toleration among rivaling scientific camps: “Faced with an insurmountable unpredictability, what rational agents have to do is clear: hedge our bets. Given that we do not know which line of inquiry will ultimately lead to our destination, we should keep multiple lines open, instead of pursuing one line faithfully to its dead end, only then to try a different one.” (Chang 2012, p. 211).


	
Hansson (2003) also makes—in reference to David Makinson—the distinction between actual and potential justification of beliefs.


	For the discussion of this distinction see, for example, Nickles (1980a), Hoyningen-Huene (2006).


	Nevertheless, there have been accounts of pursuit worthiness with a clear epistemic flavor, such as the one by Laurie Anne Whitt. In response to McMullin’s approach, she remarks that “There seems to be no reason to accept the stipulation that epistemic appraisals are limited to contexts of acceptance.” (Whitt 1992, p. 616). See also footnote 19. Also Hasok Chang’s coherentist epistemic iteration addresses some aspects of pursuit worthiness assessment even though he does not explicitly discuss it as such (see also Sect. 1.3).


	For a discussion on the criteria in view of which individual scientists choose which theories to pursue, see Whitt (1990).


	For a detailed discussion on the difference between the epistemic and the practical pursuit worthiness, see Šešelja et al. (2012).


	For a discussion on epistemic objects and their pursuit (worthiness), see Rheinberger (1997) and Chang (2011).


	See, for example, Chang’s discussion of the pursuit worthiness of phlogistic chemistry during the development of Lavoisier’s program (Chang 2012).


	For example, see the discussion in Kleiner (2003, pp. 513–514) and Chang (2004, pp. 223–224).


	In the remainder of the paper we will—for the sake of simplicity—use the terms “cognitive system”, “(scientific) theory” or “(scientific) hypothesis” interchangeably. It is clear though that especially in the early stages of their development, such cognitive structures have neither all the properties of a theory nor all the links which would make them sufficiently systematic, and yet, they can be more than just a hypothesis. For the compatibility of our approach with Vickers’ theory eliminativism (Vickers 2013, 2014) see Sect. 8.


	For the sake of transparency we will give each criterion (or group of criteria) an appropriate name.


	Bonjour remarks that making the criterion for consistency absolutely necessary might be an oversimplification. Moreover, recent research has shown that it is sensible to ask how inconsistent a theory is and that logical inconsistency can be considered to come in degrees as well. In order to measure such degrees syntactic approaches based on minimal inconsistent sets (Hunter and Konieczny 2008) or maximal consistent sets (Knight 2002) have been suggested, as well as semantic approaches employing paraconsistent models such as (Hunter 2002; Hunter and Konieczny 2005; Grant 1978; Grant and Hunter 2006, 2008; Ma et al. 2009).


	It is interesting to notice that William Wimsatt emphasizes the role of two properties of scientific theories that are based on the inferential density, namely the robustness and the generative entrenchment of parts of cognitive systems. Given a directed graph of inferential connections “a robust node has multiple inferential paths leading to it and resists failure because of its multiple sources of support.” and the generative entrenchment of a node is given proportional to the “number of nodes reachable from that node” (Wimsatt 2007 p. 142).


	“By devising a new system of theoretical concepts the theoretician makes an explanation available and thus enhances the coherence of the system. In this way the progress of theoretical science may be plausibly viewed as a result of the search for greater coherence.” (Bonjour 1985, p. 100).


	For the precise distinction between the internal and external consistency, see Sect. 5.3.


	Alexander Rueger’s criticism of Laudan’s criterion (Rueger 1996, p. 267) along the similar lines overlooks the fact that Laudan expresses his criterion only as a sufficient, but not a necessary one. In contrast, according to (Whitt 1992, pp. 616–617), Laudan’s criterion is not even sufficient for the evaluation of pursuit worthiness.


	Note that even though the criteria constituting our account are similar to those explicated by Whitt, our approaches differ in two key respects. First, our account is formulated in terms of a coherentist account of epistemic justification, while Whitt’s approach is rooted in Laudan’s (1977) and McMullin’s (1976) methodological frameworks. Second, our account introduces a unificatory aspect to the evaluation in the context of pursuit and the context of acceptance by allowing for both to be presented within the same epistemic framework (namely, Bonjour’s coherentism).


	In contrast, the notion of actual coherence regards a retrospective assessment, that is, an assessment of a theory in view of its epistemic performance up to a given point (for the difference between the prospective and the retrospective assessment, see Nickles (2006)).


	Since Bonjour treats explanations and predictions as involving the same sort of inferential relations (see Bonjour 1985, p. 240, Note 15), we will do the same. It would be possible, of course, to introduce a separate criterion for the predictive power of a theory.


	Even though we are not here discussing the notion of a scientific explanation, it is the task of an account of explanation fitting our account to be able to dismiss spurious explanations as non-scientific (e.g., if someone offers to “explain” all the phenomena by claiming that they occur because god wanted them that way). For instance, in view of a causal-mechanical account, most of spurious explanations can be rejected due to the fact that they do not offer any underlying causal mechanism.


	As Friedel Weinert remarks: “Copernicus’ observations do not establish any new facts. \(\dots \) It is therefore fair to say that from an observational point of view, the Copernican and Ptolemaic systems were equivalent.” (Weinert 2009, pp. 24–25, italics in original).


	Of course, “How much is ‘enough’?” is one of the essential questions of epistemic justification in the context of acceptance.


	We are indebted to Steffen Ducheyne for suggesting van Helden’s paper to us.


	We take a theory to consist of a certain set of propositions and all their consequences. We restrict the latter to the consequences which are known at the given time point since the coherence evaluation can only take into account the known consequences and thus the inconsistencies known at that time point. On the basis of new consequences it may turn out that a seemingly consistent theory is in fact inconsistent. Two other remarks are important at this point. First, we are of course aware of the fact that the language of propositional logic is rather suboptimal for the task of a proper formalization of scientific theories. We use it as a simplification (and so does Bonjour). It is an open question what formal language is best for this task, and if there is any one (!) such language at all. Second, according to the received view, it is often the case that especially (but not only) immature theories contain contradictions. To speak about consequences of such systems in terms of classical logic is not very helpful, since in face of contradictions classical logic derives anything. Logicians have developed various ways to cope with such situations by use of paraconsistent logics (see e.g.Béziau and Carnielli 2006; Batens et al. 2000).


	Even though Thagard doesn’t clarify what he means by an inconsistency being isolated in the network of elements, he probably refers to avoiding the explosion which is inevitable in terms of classical logic. Some logics that are able to deal with inconsistencies block problematic applications of certain rules, such as disjunctive syllogism, to inconsistent formulas while at the same time allowing for the full classical derivative power for the consistent parts of a theory (see Batens 1999). In this sense they isolate inconsistencies since they prevent them from spreading.


	Similarly, Whitt speaks of “programmatic research directives” that are provided by the heuristic of a theory (Whitt 1992, p. 621); also see (Whitt 1990, pp. 472–473).


	For a detailed discussion on the pursuit worthiness of the theory of continental drift by means of the framework presented in this paper, see Šešelja and Weber (2012).


	This was precisely the outcome of the expeditions conducted in the early 1930s, which included Dutch geologist Vening Meinesz and North American geologists Richard Field and Harry Hess. The results of their investigation confirmed an uneven distribution of radioactive constituents and thermal properties in the earth, which made Meinesz conclude that “in the actual earth there can be no doubt that convection currents must develop” (quoted from Oreskes 1999, p. 248).


	Pera rightly pointed out that it is more accurate and awarding to view science as a discourse between multiple agents and nature (Pera 1994). However, in order to make our point it is fine to simplify matters.


	There may of course be more than one dominant rival. In this case our discussion can easily be adjusted accordingly.


	For instance, McMullin shows how the focus on prediction, which was characteristic for Babylonian astronomy, and on explanation, characteristic for Greek astronomy, conjoined into the complementary goals of the new science of the seventeenth century (McMullin 1984, p. 48).


	
McMullin (1984) as well as Laudan (1984) argue that shifts in standards of theory evaluation are based on epistemic reasons as well. For a discussion on Kuhnian approach to this problem, see Šešelja and Straßer (2012). For the problem of disagreement regarding the assessment of pursuit worthiness, see Straßer et al. (2014).


	For instance, it could be argued that the criterion of predictive power is insufficiently represented in Bonjour’s account, or that the virtue of robustness of theories and theoretical entities—although indirectly addressed in terms of inferential density—could be presented in a more elaborated way (see footnotes 2 and 15).
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