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Abstract

One of the most important arguments against scientific realism is
underdetermination, so realists should address the argument
satisfactorily and give an appropriate response to it.
Underdetermination divides into holist and contrastive forms; in this
article, we will only deal with the contrastive form. By examining
different responses, it will turn out that while they are successful in
some cases, there are instances whete responses ate not satisfactory.
Specifically, two formulations of Newtonian mechanics are examined
and the examination reveals an important instance of
underdetermination that cannot be accounted for by most responses.
We argue that the appropriate option is ontic structural realism that
can resolve the underdetermination. We also should emphasize that
ontic structural realism is empirical and a posteriori, meaning that the
truth of its claim must be examined on a case-by-case basis.
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Introduction

In general, two kinds of underdetermination can be distinguished
(Stanford, 2017): holist and contrastive underdetermination. Although
these two kinds are not entirely irrelevant, they are generally different
(Stanford, 2017). The point to be emphasized is that in the present article,
contrastive underdetermination is considered.

In the second part of the article, the weak and strong
underdetermination is presented based on the components of scientific
realism, in which we make an important distinction between strong and
weak epistemic realism, based on which one can clearly show how
semantic realism and epistemic realism are in conflict. In the third section,
the author's formulation of the underdetermination argument is
expressed, according to which the options for responding to the argument
can be better examined. In the fourth section, the different answers of
realists to the argument are expressed (these answers will be shown in the
fifth section of their inadequacy). In the fifth section, an example is given
in which the two theories seem to have underdetermination and the
answers A to C mentioned in the fourth section are not able to eliminate
its underdetermination. The fourth and fifth sections justify the
argumentative premise that we have formulated in the sixth section by
accepting structural realism against underdetermination. In the sixth
section, the author's formulation is expressed, an argument that structural
realists can put forward against underdetermination, in which the best
explanation is used. The best explanation used here is the best for
underdetermination leading to its dissolving. Finally, in the seventh
section, we come to the conclusion of the article.

Formulations

There are various arguments against underdetermination put forward by
philosophers (for example see, Laudan, & Leplin, 1991; Ladyman, 2002:
ch. 6, Worrall, (2011)), but we try to show that ontic structural realism (see
French, 2014) gives us a good response to it.

For achieving the goal, we formulate the argument as follows.

Premise 1: The weak epistemic realism and semantic realism hold.
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If a (mature) theory T is successful (in terms of prediction), that is, the
weak epistemic realism holds, then we have good reason to believe that
theory is true, and due to semantic realism, if the possible world that T

describes is w, then w™a = w.

Premise 2: There are at least two empirically adequate theories T and T
(for more on empirical adequacy, see van Fraassen (1980)), yet they
describe different possible worlds; that is, if the possible worlds of T and
T’ are w and W', respectively, then w' # w.

Premise 3: According to premises (1) and (2), we have a good reason to
believe the truth of T, and also, according to premises (1) and (2), we have
a good reason to believe the truth of T”'. Therefore, we have good reason
to believe in truth T and T”'. Thus, since semantic realism is the case
(premise (1)), w™a= wand w™a = w"' ate the cases.

Conclusion: w™a = w and wAa — WA‘ are the cases, but if wAa =w and
b
'

w™a = w”' are the cases; it means contradiction, so we come to a
contradiction.

This article tries to show that underdetermination can be undermined
by assuming ontic structural realism, which weakens the premise (2).
Indeed, by substituting the following statement for premise (2), the above
argument will be futile.

(*) Whenever there are theories and being empirically adequate, they
are structurally equivalent. In other words, there is a structural equivalence
relationship between the structures constituting the theories.

Our formulation against underdetermination is as follows.

Premise I: there are scientific theories T and T which are empirically
equivalent, but according to traditional metaphysics, the possible worlds
described by them are different; that is, T and T™' are not theoretically

equivalent.

Premise II: one can make theories T and T™' empirically equivalent with
a structural metaphysical reconstruction. Based on the equivalence
relationship between the structures, the theoretical equivalence is an
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explanation for the success of T and T”' (their empirical element, i.c.,

predictive success).

Premise III: Although the existence of non-empirical features is another
explanation for choosing one of the theories, it is very difficult or
impossible to compare the relative power of non-empirical features.

Conclusion: The best explanation for the success of scientific theories is
the truth of them (the epistemic aspect of scientific realism), and, at the
same time, the best explanation for underdetermination, leading to its

dissolving, is ontic structural realism.
Conclusion

In this way, the above argument provides the justification needed to
believe in structural realism. However, it should be noted that this
argument is based on the crucial premise (II); that is, the same proposition
(*), which itself needs justification. The justification for this premise is, in
fact, empirical justification and must be examined on a case-by-case basis
in the case of scientific theories. One of the essential tasks of structural
realists is to show that in all mature and successful theoties that
underdetermination occurs, a shared structure can be found that explains
the success of the two theories.
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