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                    Abstract
In this paper, I first argue against various attempts to justify idealizations in scientific models that explain by showing that they are harmless and isolable distortions of irrelevant features. In response, I propose a view in which idealized models are characterized as providing holistically distorted representations of their target system(s). I then suggest an alternative way that idealized modeling can be justified by appealing to universality.
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                    Notes
	Weisberg, of course, identifies several other kinds of idealization. However, minimalist idealization is the one most closely connected with idealized models that explain. Weisberg also includes several other philosophers whose accounts are close to minimalist idealization. However, for the sake of space, I will not discuss those views here.


	Moreover, Strevens tells us, “All idealizations, I suggest, work in the same way” (Strevens 2009, p. 341).


	For example, as Kadanoff (2000) puts it, “The existence of a phase transition requires an infinite system. No phase transitions occur in systems with a finite number of degrees of freedom” (238).


	As the number of particles approaches infinity, the system’s correlation length diverges to infinity. At this point, all the scales of the system become relevant to its behavior. The divergence of this correlation length leads to the breaking of certain symmetries (or invariances) in the system’s Hamiltonian.


	For example, the optimal time spent foraging might tradeoff with time that can be spent on other tasks that are important to survival (Pyke 1984; Stephens and Krebs 1986).


	Optimality modeling also includes game-theoretic modeling where the optimal strategy is typically frequency dependent.


	The standard view might try to analyze the distortions introduced by these idealizations one at a time in isolation. However, this is almost always impossible since the evolutionary system represented by the mathematical model is a result of a complex and interacting collection of modeling assumptions. As a result, the claim that these idealized models pervasively distort their target system(s) ought to be evaluated by considering the assumptions of the model as an interacting whole. Thanks to an anonymous reviewer for helping me emphasize this point.


	While some of these idealizations only distort the first-order processes of selection, others distort the second-order processes, and still others pervasively distort the basic components and causal interactions operating within the model’s target system(s) in order to apply mathematical modeling techniques.


	See Rice (2013) for additional details about the counterfactual information provided by optimality explanations.


	It is important to note that this methodological prescription does not necessarily entail holism with respect to metaphysical structure, meaning, or confirmation.


	This is consistent with the model being an accurate representation with respect to some aspects of its target system(s). However, pervasive distortion involves the misrepresentation most of the features of the model’s target system(s), including many features (e.g. causal factors) that are difference makers for the target explanandum.


	As a more specific example, consider how Michael Strevens’s kairetic account of explanation leads directly to his account of how idealized models can be justifiably used to explain only when they accurately represent difference-makers and introduce idealizations that only distort irrelevant causal factors.


	
Wimsatt ’s (2007) views about false models leading to truer theories are also in line with the approach suggested here.


	As I mentioned above, it is important that this is only one additional way to connect idealized models with their target system(s) in ways that allow for explanation. That is, the appeal to universality classes is not meant to provide a replacement univocal account of how idealized models connect with their target system(s). Thanks to an anonymous reviewer for helping me emphasize this point.


	These ponds are important because, while ice reflects most incident sunlight, these melt ponds absorb most of it.
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