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Abstract

It is claimed that the underdetermination of scientific theories by empirical data can
undermine the position of scientific realism. Believing in the (approximate) truth of
mature scientific theories, scientific realists believe that we can know the
unobservable level of the world based on the ontologies of these theories. But this
belief has been challenged by relying on the underdetermination thesis. It has been
said that since there are numerous equivalent theories for each scientific theory that,
despite presenting different ontologies, they are all equally consistent with
observational evidence, any realistic belief in the truth of any theories would not have
any epistemic support. To overcome this challenge, realists need to show that we
have epistemic ways other than the direct confirmation by observational evidence
that can break such an underdetermination. In this article, after carefully delineating
the problem, we will try to show that it is possible to answer this question by relying
on an approach we call "development of confirmation resources”. According to this
approach, theories can also be confirmed by other sources. The most important
resources presented so far are: indirect confirmation and theoretical virtue. After
evaluating indirect confirmation, in favor of this claim we will argue, beyond
empirical consequences, theoretical virtue, especially "explanatory power", can serve
better as the source of confirmation that realists need. Of course, the usage of
theoretical virtue has always been challenged, but, in the final sections of the paper,
we will show that these challenges can be answered.
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According to empirical underdetermination thesis, the existence of empirically
equivalent theories, that have the same observational evidence, makes the epistensic
choice of a theory impossible. Itis claimed that this thesis challenges one of the beliefs
of the scientific realist, according to which, through the assumed ontology of scientific
theories, we can know the unobservable level of the world. Because according to this
thesis, observational evidence is consistent with more than one theory, and relying on
observational evidence, it is not possible to say which of the theories is
(approximately) true.

In this paper, we examine one of the approaches to addressing this challenge,
which we call the Development of Confirmation Resources. According to this
approach, confirmation is not limited to observational evidence of theories, and other
sources can be used. That is, while the challenge, which is based on a strong empiricist
standpoint, assumes that only observational evidence can provide confirmation for
theories, this approach says that other sources can also be used to support theories.
After reviewing the relevant literature, we cite two major sources: l.indirect
confirmation; and 2.theoretical virtues.

In the following, we evaluate the idea of indirect confirmation. According to this
idea, the evidence confirming one more general theory can confirm one of the
empirically equivalent theories that the general theory entails, while the confirmation
of other theories is not affected (Laudan & Leplin, 1991). This source faced three
critiques. The first problem is that there is no guarantee for the existence of the general
theory. The second is that, even if that kind of theory exists, there is no guarantee that
other rival theories will not have their own (more) general theory which is being
confirmed (Bangu, 2006). Third, and most importantly, is the problem of “irrelevant
confirmation”. Although indirect confirmation may in some cases actually provide
confirmation, reflection on this idea, especially why we should count such a thing to
be a genuine confirmation, makes us aware of the strange cases: If this process is
permissible, then why don't we try to confirm any hypothesis (such as "all plastics
conduct electricity") by mediating the relevant more general hypothesis (such as "all
things conduct electricity™)?

Given above critiques, we believe that we need other resources, namely theoretical
virtues, to cope with the problem of underdetermination. Of course, the use of
theoretical virtues has always been associated with many criticisms, so we evaluate
them in the final sections.

In general, in relation to theoretical virtues, we can point two problems: 1.
Dependence on context and ambiguity (Acufia & Dieks, 2014), and 2. Lacking
epistemic value (van Fraassen, 2017). We will explain that if the problem of the
epistemic value is solved, the problem of ambiguity will be solved automatically.
Although the existence of ambiguity and cotextuality, such as the multiplicity of forms
of simplicity, is undeniable, it would not be a problem if those virtues were shown to
be epistemic, because with the presence of epistemic users, it is possible to discern the
best form.

Thus, we should mainly address the issue of the epistemic value of theoretical
virtues. Given that there are many theoretical virtues, we will argue that we can reduce
them to three in such a study: simplicity, logical consistency and explanatory power.
Logical consistency will not be a problem because it is also accepted by anti-realists as
an epistemic value. But in terms of simplicity, we argue that the arguments in favor of
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it are not widely applicable and have difficulty. In one of the most recent arguments,
although simplicity has been shown to have epistemic value, the argument is clearly
based on the "evidential-explanatory rationale" (Schindler, 2018). This principle,
clearly, is based on explanatory power virtue, and the argument derives its justification
from epistemic value of explanatory power. The main problem of the above argument
is that the virtue of explanatory power is located in the heart of simplicity and thus
the persuasive power of the virtue is not considered and used independently and
flawlessly.

We believe that the epistemic value of the explanatory power should be considered
independently in order to confirm theories and break the underdetermination. What we
mean by "explanatory powet" is the success in providing a clear answer to why
phenomena or facts happen, how they exist and the comprehensive explication that
reveals the connection between the phenomena of the world. Our reason for its
epistemic value is that if a theory can explain the existing phenomena with greater
strength and accuracy, it will make more likely that the theory is true. This claim can
also be argued in such way that undoubtedly any theory that is in no way able to
explain the relevant matters, is most likely false. Therefore, when the inability to
explain matters leads to a low probability of truth, then it is clear that the ability to
explain things increases the probability of (approximate) truth. Finally, we try to
respond to this critique that "matters can also be explained by fa/se theories". We
maintain that this does not mean that explanation does not increase the probability of
truth, but simply that explanation may increase the probability of truth of severa/
theories at the same time. In addition, , according to realist beliefs, the real explanatory
power of a theory should always be found in subsequent tests, especially in tests that
challenge the theory in novel fields and contexts.
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