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Expressible semantics for expressible counterfactuals∗ Emmanuel Chemla (IJN/LSCP) — September 19, 2010 Abstract Lewis (1981) showed the equivalence between two dominant semantic frameworks for counterfactuals: ordering semantics, which relies on orders between possible worlds, and premise semantics, which relies on sets of propositions (so-called ordering sources). I define a natural, restricted version of premise semantics, expressible premise semantics, which is based on ordering sources containing only expressible propositions. First, I extend Lewis’ (1981) equivalence result to expressible premise semantics and some corresponding expressible version of ordering semantics. Second, I show that expressible semantics are strictly less powerful than their non-expressible counterparts, even when attention is restricted to the truth values of expressible counterfactuals. Assuming that the expressibility constraint is natural for premise semantics, this result breaks the equivalence between ordering semantics and (expressible) premise semantics. Finally, I show that these results cast doubt on various desirable conjectures, and in particular on a particular defense of the so-called limit assumption.
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C ONSTRAINING DOMINANT SEMANTICS FOR COUNTERFACTUALS



1.1 (1)



U NRESTRICTED ORDERING AND PREMISE SEMANTICS If Mary had set her alarm clock right, she would not have been late.



Counterfactual sentences like (1) are statements about how some fact of the world would be altered or unaltered along with some imaginary change — how Mary’s time schedule would have been influenced by her setting her alarm clock right, in the case of (1). Intuitively, a counterfactual sentence is true if the consequent is true in the hypothetical worlds in which the antecedent is true (contrary to fact) but which are otherwise as similar as possible to the actual world. For instance, (1) is judged true if, assuming that Mary did set her alarm clock right, it is natural to assume as well that she would have heard it, ∗



Many thanks are due to Nathan Klinedinst, who first guided me into thinking about these issues, to Benjamin Spector for numerous challenging discussions, which led to the proofs based on the existence of an optimally compliant order, to Paul Egr´e for generous comments on earlier versions of this work, and to Denis Bonnay, Angelika Kratzer, Daniel Rothschild, Philippe Schlenker and Robert Stalnaker. Mistakes are unquestionably mine. This work was supported by a ‘Euryi’ grant from the European Science Foundation (”Presupposition: A Formal Pragmatic Approach”). page 1/ 22
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would have woken up quickly and caught the 8am subway, that this new situation would not have led Mary’s train to be overloaded and stop working properly at some subway station A or B, etc. Most prominently, Lewis and Stalnaker offered an explicit formalization of this intuition based on an explicit order of the universe of possible worlds. In this framework of ordering semantics, the order is thus designed to model the relative similarity between various states of affairs and the actual world (Stalnaker 1968, Lewis 1973). The idea is that a world x is considered “smaller” than another world y if x is closer to the actual world, i.e. if the actual world differs less with x than it differs with y. Back to the opening example, (1) would be judged true if worlds in which Mary sets her alarm clock and catches her train alright are given as “smaller” than worlds in which she sets her alarm clock right but gets stuck in a defective train. In the tradition of premise semantics, such an ordering relation between worlds is derived from an ordering source, i.e. a set of propositions which are true in the actual world (Kratzer 1979, 1981, see also Ginsberg 1986). Intuitively, an ordering source contains propositions which ought to be true for a state of affairs to be judged similar to the actual state of affairs: the more propositions from the ordering source hold in a world x, the more similar x is to the actual world (e.g., the ordering source may contain “Mary is able to hear her alarm clock when it rings”, “the 8am train runs on time”, etc.). One may also see an ordering source as the stock of premises available to justify a counterfactual statement. Concretely, (1) is judged true if one can construct an argument to the conclusion that ‘Mary does not arrive late’ by assuming that ‘Mary set her alarm clock right’ (the antecedent of (1)) and combining this assumption with other compatible premises chosen in the ordering source. Premise semantics seems to take us one step further in the understanding of the order on worlds necessary to evaluate counterfactuals: the order postulated in ordering semantics is determined by a set of propositions which describe essential properties of the actual situation. Moreover, there is no formal advantage in using orders from ordering semantics rather than ordering sources from premise semantics: any Lewis/Stalnaker order can be obtained from an ordering source a` la Kratzer and vice-versa (see Lewis 1981). Consequently, any consistent distribution of truth values over a set of counterfactuals can be obtained equivalently from an order or from an ordering source.



page 2/ 22



E. Chemla 1.2



Expressible counterfactuals



T HE HUMAN FACTOR



Orders and ordering sources are constructed to account for speakers’ semantic intuitions. This human factor should naturally translate into constraints on the possible forms of these devices. Most clearly, an ordering source would lose some of its raison d’ˆetre if it were made of non-expressible propositions, i.e. propositions which cannot be manipulated or entertained by a speaker. Accordingly, I will introduce a version of premise semantics, expressible premise semantics, in which ordering sources may only contain expressible propositions. We may reduce the expressive power of premise semantics by constraining it to use only expressible ordering sources. However, this loss should be immaterial as far as only expressible counterfactuals are concerned. Hence, it seems that expressible premise semantics could efficiently and straightforwardly replace unconstrained versions of premise semantics (or ordering semantics). Let me summarize this as the following conjecture: (2)



Conjecture 1: An ordering source can be replaced with an expressible ordering source while preserving the truth values of the accordingly expressible counterfactuals.



My main goal is to show that this appealing and desirable conjecture is not correct. 1.3



G OALS AND RESULTS



The first result of this work is a refinement of Lewis’s equivalence result between premise and ordering semantics. It shows how the constraints described for premise semantics translate in the framework of ordering semantics to yield two equivalent frameworks: expressible premise semantics and expressible ordering semantics (Result 14, §2.2). The second set of results target conjecture 1 above more directly. They question the existence of a process which would turn any order or ordering source into an expressible order or ordering source leading to the same truth value for every expressible counterfactual. I first exhibit a procedure which maximally satisfies this requirement (§3). However, “maximally” is not enough, and, as was announced above, this procedure fails in the general case (§4). The situations in which there is no fully satisfying simplification process are characterized exhaustively in §4.2. The consequences of these results are discussed in §5 from a more general perspective. In particular, the formal results remain identical if we reinterpret the constraining set of expressible propositions L as a set of relevant expressible propositions. Consequently, the following desirable and apparently reasonable conjectures below may not be sustainable, page 3/ 22
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which is problematic for a certain defense of the so-called limit assumption (see §5). (3)



Conjecture 2: There are indefinitely many differences between possible worlds and most of these differences are irrelevant to evaluate the truth value of a given counterfactual. Hence, it is not parsimonious to assume that every possible difference is taken into account at every utterance of any counterfactual. More plausibly, irrelevant differences are straightforwardly disregarded. In other words, a simplified order is probably used to evaluate a given counterfactual, a context-dependent order which does not distinguish worlds whose differences are irrelevant. Hence, there should exist a process by which an order is turned into an “expressible relevant order” without altering the truth conditions of the relevant counterfactuals.



(4)



Conjecture 3: Conjecture 2 above suggests that semantic mechanisms could be simplified on a case by case basis by focussing on a subset of relevant properties, while preserving the truth value of the relevant counterfactuals. This type of issue arises explicitly in discussions about the so-called limit assumption: given some proposition P , can we find a P -world such that there is no P -world closer to the actual world? Proponents of the limit assumption have argued that it is not a problematic assumption if only we have a way to restrict our attention to a (finite) subset of worlds — or equivalently to disregard various small differences between worlds — so that only a finite number of selected classes of worlds emerge.



2



D EFINITIONS AND PRELIMINARY RESULTS



2.1



O RDERING



SEMANTICS AND PREMISE SEMANTICS : GENERAL DEFINITIONS AND



COMPARISON



Consider a universe of worlds W with a distinguished actual world and a strict order < of W such that no world is smaller than the actual world.1 The following semantics for counterfactuals is classically derived from the order < (ordering semantics): (5)



Definition (ordering semantics): “If P , Q” is true iff ∀x ∈ P : ∃y 5 x : y ∈ P ∧ Q and ∀z < y : z ∈ ¬P ∨ Q.



Alternatively, one may start with an “ordering source” O — i.e. a set of propositions — to obtain another type of semantics for counterfactuals (premise semantics): 1



This definition does not require “centering”, i.e. the actual world is not necessarily smaller than every other world. Formally, centering does not play much role (see Lewis 1981, §7) and it is convenient to avoid this constraint for the present purposes: it will allow us to assimilate orders of classes of indistinguishable worlds and orders of the original universe, even though the actual world may be clustered with other indistinguishable worlds. page 4/ 22
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Definition (premise semantics): “If P , Q” is true iff ∀H ⊆ O compatible with P , ∃J : H ⊆ J ⊆ O such that J is compatible with P and together with P , it entails Q.



Interestingly, the premise semantics obtained from an ordering source O is equivalent to the ordering semantics obtained from the order defined as in (7) below. This correspondence captures the original motivation for ordering sources: the propositions in the ordering source distinguish fundamental properties of the actual world and the more propositions of O a world satisfies, the closer it is to the actual world. (7)



x < y iff O(x) ⊃ O(y), where O(w) = {P ∈ O : w ∈ P }.



The mapping (7) from ordering sources to orders with equivalent semantics constitutes the first half of Lewis’ (1981) result. The other half completes the equivalence between premise semantics and ordering semantics. It states that from an order 
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