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                    Abstract
The so-called “dark room problem” makes vivd the challenges that purely predictive models face in accounting for motivation. I argue that the problem is a serious one. Proposals for solving the dark room problem via predictive coding architectures are either empirically inadequate or computationally intractable. The Free Energy principle might avoid the problem, but only at the cost of setting itself up as a highly idealized model, which is then literally false to the world. I draw at least one optimistic conclusion, however. Real-world, real-time systems may embody motivational states in a variety of ways consistent with idealized principles like FEP, including ways that are intuitively embodied and extended. This may allow predictive coding theorists to reconcile their account with embodied principles, even if it ultimately undermines loftier ambitions.
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                    Notes
	Note that ‘equilibrium’ can mean two things: thermodynamic equilibrium and local equilibrium with the environment. All organisms attempt to maintain local equilibrium with their environment in order that they may avoid pure thermodynamic equilibrium. Following Friston’s usage in this quote, I will use ‘equilibrium’ to mean local equilibrium with the environment.


	The original formulation was suggested by Mumford (1992) (though as an observation, not an objection): “In some sense, this is the state that the cortex is striving to achieve: perfect prediction of the world,like the oriental Nirvana...when nothing surprises you and new stimuli cause the merest ripple in your consciousness” (p. 247; fn. 5).


	Compare the old proverb: “If you give a man a fire, you warm him for a day. If you set a man on fire, you warm him for the rest of his life.”


	I will assume that the organism must ultimately model adaptive states, though on most stories this gets cashed out in moment-to-moment predictions of sensory input (both exteroceptive and interoceptive). I will assume, as most authors do, that the point of predicting sensory states is to support models of the state of the world. Further, trying to spell out the adaptive states directly in terms of the sensory states themselves only adds a layer of complication to a story that I will argue is already unreasonably complicated. I don’t want to stack the deck too much.


	That would solve another problem for prediction in terms of states. On most versions of PC, “...perceptual content is the predictions of the currently best hypothesis about the world” (Hohwy 2013, p. 48). As Wolfgang Schwartz points out (personal communication), if we took this literally it would mean that we act because we hallucinate the goal state and thereby move towards it. That is absurd. An action-based view, by contrast, lets the organism veridically model both the problem and progress towards the solution.


	Compare: universal Turing machines can also be made very simple in the sense of having relatively few states and symbols. Further, such simple machines are completely universal in the sense that the same process does whatever can be done. But that comes at the cost of considerable complexity in coding the inputs (Minsky 1967, §14.8). As such, the simplicity and universality of minimal Turing machines does not constitute an argument in their favor as a plausible architectures of mind. (There are, of course, many other considerations against TM architectures).


	An anonymous reviewer suggested that Friston simply uses ‘existence’ and ‘being well-adapted’ as synonyms. Perhaps so, but they are not synonyms, precisely because there must be variation in fitness to drive natural selection. Further, a change in environment can make an existing organism poorly adapted (by, for example, rendering it sterile) without changing whether or not it continues to exist. Finally, evolution and adaptation requires organisms to do more than exist—they must also reproduce. Replication is fundamental to Darwinian theory (Godfrey-Smith 2009). Yet FEP says very little, as far as I know, about that more specific requirement.


	General principles about optimal function may also offer guidance on the boundaries and constraints on such organisms. These constraints are likely to be very broad, and so very easy to satisfy.Friston, for example, notes that “the free-energy bound on surprise tells us that adaptive agents must perform some sort of recognition or perceptual inference” (Friston et al. 2012b, p. 6). Undoubtedly true, but not particularly controversial. Leibniz was probably the last major philosopher to deny that adaptive action required causal contact with the external world. Few were convinced.
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