Conceptual lacunae in Bokulich’s account of explanatory fictions

In her attempt to erect a theory of explanatory fictions, Bokulich (2008a, 2008b, forthcoming) uses some of the central ideas of Woodward (2003)’s counterfactual account of explanation. According to Bokulich, “the [false] model explains the explanandum by showing how there is a pattern of counterfactual dependence of the relevant features of the target system [viz. the explanandum] on the structures represented in the model” (2008a, p. 226). The model thus tells us “how the target system would behave, if the structures represented in the model were changed in various ways” (ibid.). But since Woodward’s account is an account of causal explanation, Bokulich cannot adopt it wholesale. By dropping the notion of interventions Bokulich hopes to free herself from any realist commitments. There are several issues with Bokulich’s account. 
First, Bokulich needs to provide a semantics for counterfactuals. Interventions in Woodward’s account are invoked not only to ensure the individuation of causal relations (and their distinction from accidental correlations), but also because they provide a semantics for counterfactuals: counterfactuals are true, if, when an intervention would make true the antecedent, the consequent would turn out true too. Since Bokulich wishes to abandon interventions from her counterfactual account of explanatory fictions, and since she (just like Woodward) nevertheless believes that answering what-if-things-had-been-different questions constitutes understanding, she owes us another semantics for counterfactuals. As I shall show, however, also the other most natural candidate for evaluating counterfactuals, namely Lewis’s possible world semantics, is rather ill-suited as a semantics for non-causal explanatory relationships. 


Second, there is a tension between the justification and autonomy of explanatory fictions. On the one hand Bokulich holds that the (false) Bohr model (her main example) is explanatorily autonomous and in fact superior to modern quantum mechanics: “an explanation that omits reference to classical periodic orbits is deficient” (2008a, p. 230) and “the semiclassical model allows one to answer a wider variety of w-questions” (2008b, p. 154). On the other hand, Bokulich demands that in order for the Bohr model to be a legitimate explanation, one must “specify precisely how these classical and quantum structures are to be linked. (Bokulich 2008b, p. 151). In fact, Bokulich states that “it is this dynamical structure, common to both theories [i.e. the Bohr model and quantum mechanics], which is manifesting itself in these semiclassical experiments” (Bokulich 2008b, p. 139), suggesting that the Bohr model is explanatory only insofar as it latches on to the real structure described by quantum mechanics. 


Third, Bokulich’s account fails to address the problem of explanatory asymmetry. Whereas in Woodward’s account explanatory asymmetry simply follows the asymmetry of causal relations, this option is of course not open to Bokulich. On Bokulich’s account there is therefore nothing that prevents us from asking what features of the Bohr model would have been different if certain features of the quantum phenomena had been different. Quantum phenomena would thus, absurdly, explain features of the Bohr model, rather than the other way around.
