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                    Abstract
As the content of propositional attitudes, propositions are usually taken to help explain the behavior of rational agents. However, a closer look at signaling games suggests otherwise: rational agents often acquire partial beliefs, and many of their signals are ambiguous. Signaling games also suggest that it is rational for agents to mix their behavior in response to partial beliefs and ambiguous signals. But as I show in this paper, propositions cannot help explain the mixing behavior of rational agents: to explain mixing behavior, we need a probabilistic notion of content. I also show that a probabilistic notion of content renders propositions explanatorily idle in the case of unambiguous signals and full beliefs as well. My suggestion is thus that we should abandon propositions in explanations of rational behavior and adopt instead a probabilistic notion of content. The notion of probabilistic content ultimately provides a simpler framework for explanations of rational behavior than the notion of propositional content.
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                    Notes
	Philosophers in the naturalist tradition may be skeptical that content—propositional or otherwise—could explain behavior: no matter what account is given of it, the content of a signal or mental state is an abstract entity that cannot enter causal relations with concrete mental states and linguistic expressions. This objection demands clarification. The notion of content is a high-level description of mental and linguistic phenomena that may or may not have a physical basis. If it turns out that such phenomena do not in fact have a physical underpinning, naturalist philosophers would be justified in jettisoning the notion of content. In this paper, I remain neutral on this issue.


	For simplicity, assume that participants in a conversation always share the same context set. This is what Stalnaker (2002) calls a “non-defective” context.


	The notation used here makes it easier to state my argument, but note that it is not the notation used by Skyrms.


	A general point of contention is about how precise we should take partial beliefs to be. Perhaps beliefs should be represented by a family of probability functions—and not by a single probability function, as I assume throughout. Indeed, some argue that imprecise evidence rationally dictates imprecise beliefs and that imprecise belief are also more realistic on psychological grounds (Joyce 2010). Notice, however, that my argument does not hinge on a model of precise beliefs. Whether or not rational agents use or should use imprecise credences in inference and decision making, it is clear that rational agents must acquire beliefs that are compatible with the available evidence. And if the available evidence supports only (a family of) partial beliefs, the actions of a rational agent must reflect the intermediate (and imprecise) probability values associated with those beliefs. And reasons are given above for thinking that propositions cannot explain the actions of a rational agent when her actions are guided by partial beliefs.


	It would be possible to restore the explanatory power of the truth-functional account by abandoning the requirement that truth values be binary. Using the tools of fuzzy set theory, a proposition could be represented as a function from possible worlds to values between 0 and 1. On this proposal, a proposition would thus be a function of the form \(P\,{:}\,W \rightarrow [0,1]\), where P is a membership function mapping the set of possible worlds W onto the unit interval. This approach would also solve the problems raised above. However, I favor the use of probabilities for the following reasons. First, game-theoretical models of signaling are built on the language of probabilities. It is therefore convenient to keep the formal toolkit to a minimum and extend the use of probabilities. Second, Stalnaker—the greatest proponent of the truth-functional account—insists that truth values are binary. To reject this requirement would be too great a departure from the truth-functional account. But notice that the use of probabilities is not uniquely required. Any formal system that allows for a function to map possible worlds onto intermediate values—whether it be the probability calculus or fuzzy set theory—would account equally well for the behavior of rational agents that act on partial beliefs and send ambiguous signals.


	Recent theories of content inspired by signaling games tend to overlook the role of ambiguous signals and partial beliefs in guiding rational behavior, presupposing instead that signals and beliefs all have content that is devoid of ambiguity—see, for example, Birch (2014) and Stegmann (2009). Although the question addressed here is orthogonal to debates about what fixes the content of signals and beliefs in signaling games, my argument suggests that any account of content that restricts its scope to ambiguity-free contexts is at best incomplete.


	Given that probability values can take any value in the unit interval, a distribution of probability distributions would be better represented as a continuous distribution. For simplicity and ease of exposition, I assume here otherwise. But nothing hinges on this point.
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