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I     Setting the Scene







 



1     Introduction


This chapter provides an overview of this book, starting with a summary of the account of phenomenal unity developed here. The summary also contains pointers to all other chapters. Readers who are interested in a particular part of the account will find the relevant reference here. The other sections of the chapter outline and discuss some philosophical background assumptions (e.g., on representationalism, access unity, and interdisciplinary research). Definitions of important concepts can be found in the Glossary near the end of the book.


1.1   A Brief Sketch of the Account Developed and Defended in This Book

This book develops an account of phenomenal unity. It is based on the simple assumption that the concept of phenomenal unity has two central semantic components, which I call phenomenality and globality. The first means that phenomenal unity is experientially manifest; phenomenal unity makes a phenomenal difference in conscious experience (or in “what it is like” to experience things). The second implies that not just particular things we experience are experienced in this way, but everything we experience is phenomenally unified.

While these two components are compatible with each other, it is not obvious whether ordinary conscious experience1 can aptly be described as displaying phenomenal unity in this sense. To clarify and evaluate this claim, I define the problem of phenomenal unity, as well as concepts that are relevant to its definition, in chapter 2. This will allow us to formulate more clearly what is at issue when talking about phenomenal unity. The first problem of phenomenal unity (1PPU) is primarily a phenomenological problem and consists of providing a phenomenological characterization of the phenomenal difference brought about by phenomenal unity. The second problem of phenomenal unity (2PPU) consists of analyzing this phenomenal difference on subpersonal levels of description (such as the representationalist, computational, functional, and neurobiological levels of description).

In chapter 3, I discuss a common (mis)conception of phenomenal unity, which I call the single state conception (SSC). According to SSC, what a subject is experiencing at a time is phenomenally unified just in case the subject enjoys a single phenomenal state (which subsumes the subject’s other states). I argue that SSC does not solve the problem of phenomenal unity. In particular, I argue that while it satisfies globality, it does not satisfy phenomenality. The lesson I draw from this discussion is that these two features, or constraints, as I call them, create a tension when they are applied to accounts of phenomenal unity. Although they do not contradict each other, it is doubtful that phenomenologically plausible accounts of phenomenal unity can satisfy them both.

Some authors argue that accounts of phenomenal unity cannot satisfy phenomenality without running into a vicious regress. I discuss this challenge in chapter 4 and will show that there are at least four different phenomenologically plausible ways in which the regress can be avoided; what is more, these options can be at least partially integrated.

Having argued that the phenomenality constraint does not have to be relaxed, and keeping in mind that what is at issue is understanding phenomenal unity, I next argue that the globality constraint should be relaxed in order to resolve the tension between the two constraints. It can be relaxed in different ways (see chapter 5), and we will see that there is no reason to commit to a single way of relaxing globality. Hence, different accounts of phenomenal unity are possible—in other words, the relation of phenomenal unity is no longer unique: there can be different experientially manifest relations, each of which satisfies a different relaxed version of globality. Moreover, different subglobal phenomenal unity relations can be present at the same time. I call this principle MULTIPLICITY. MULTIPLICITY implies that phenomenal unity is not a single relation: many phenomenal unity relations exist (the same principle has been proposed by Christopher Hill; see Hill, 1991, 2014).

To do justice to this principle, I suggest that it is more appropriate to call instances of phenomenal unity experienced wholeness (at least for many types of phenomenal unity). This reflects one way in which globality can be relaxed, namely, by turning globality into a gradual feature: some things we experience are wholes (like objects or groups of objects), and these can be more or less strong (a perceived group of objects is an experienced whole, but in a weaker sense than the objects it comprises). I call this principle GRADUALITY. In general, this suggests that phenomenal unity (understood in this slightly revisionist sense, i.e., by relaxing globality) is more aptly described as experienced wholeness or phenomenal holism.2 A third principle associated with this view is what I call INVARIANCE. INVARIANCE captures the fact that many experienced wholes are constituted by features that are experienced as being invariant. Furthermore, the experienced world and the experienced self are candidates for globally invariant experienced parts, because they may be experienced as being connected to everything else a subject is experiencing, and this connectedness may be an invariant feature of many types of experience.

After having explored these different directions in which conceptually coherent accounts of phenomenal unity can be developed, I sketch what I call the regularity account of phenomenal unity (RPU). According to this account, a central reason consciousness is described as phenomenally unified is that we experience regularities, which connect experienced features, objects, and events at different spatial and temporal scales. The result is a phenomenal holism, in the sense that we experience multiple wholes at the same time, and many of them are hierarchically nested (an important precursor of this is an idea in Metzinger, 2004 [2003], pp. 143–144).

In chapter 6, I discuss how this and the ideas developed in the previous chapters can be analyzed and enriched on the representationalist level of description. In particular, I consider what benefits a holistic hierarchy of representations can have for a system like the human brain and how formal measures of dynamical complexity (like integrated information and causal density) may serve to operationalize the notion of representational holism.

After that, I combine these ideas with research on predictive processing. Chapter 7 provides a general introduction to the framework of predictive processing and Karl Friston’s free-energy principle, and discusses implications for the relation between action and perception, representationalism, and the disputed (in)directness of perception. In chapter 8, I go on to show how predictive processing can be connected to research on consciousness and attention. In chapter 9 I draw on formal concepts of this framework to provide a rigorous formulation of RPU. I show that at least many experienced wholes can be analyzed with respect to a single computational principle (viz., the tracking of connecting regularities). I define connecting regularities as random variables that are predictive of multiple other variables at the same time. The extent to which they are predictive of other variables determines the experienced degree of wholeness. The latter can partially be influenced by attention.

In the final chapter (chapter 10), I recapitulate the most important results of the discussion in this book. In addition, I provide some suggestions for future research.



1.2   Reflection on Methods

As mentioned above, I divide the problem of phenomenal unity into two main problems:



• (1PPU) How can the phenomenal difference (between unified and disunified conscious experiences) be characterized phenomenologically?

• (2PPU) How can the phenomenal difference be analyzed representationally, functionally, computationally, and neurobiologically?



The first question is mainly conceptual and is targeted at the personal level of description; the second is mainly empirical and is targeted at subpersonal levels of description. This is not to deny that empirical results can guide our search for adequate (or more detailed) phenomenological descriptions, and analyses at subpersonal levels are often conceptually loaded. But in principle, the first question can be dealt with from the armchair and mainly aims at conceptual clarity and logical consistence. Another way of phrasing the question would be: how can we conceive of phenomenal unity in conceptually coherent ways? Answers to this question consist of descriptions of different possibilities. The second question could be expressed as follows: How can these possibilities be realized by a computational system? How can those computations be implemented by a neural system? Which of these possibilities are realized in the human brain?


1.2.1   Why an Interdisciplinary Account?

To many readers, it may be obvious that there are interesting questions concerning the problem of phenomenal unity that are not purely conceptual and cannot be answered by armchair considerations. Complementing philosophical accounts by empirically grounded theories may thus be the natural way to proceed. Others might have doubts: Is it really necessary to complement answers to the first question with answers to the second question? Is it even possible and useful to do that? In other words, why should we strive to find an interdisciplinary solution to the problem of phenomenal unity? Why not just stick to pure philosophical reflection?

It should be obvious that it is not necessary to deal with empirical questions. Barry Dainton’s (2000) seminal monograph Stream of Consciousness is an excellent example of a penetrating, purely philosophical treatment of the problem of the unity of consciousness. Does my approach suggest that something is missing in works like Dainton’s? Not necessarily. I do not claim that we have to develop interdisciplinary accounts to solve the problem of phenomenal unity. I just want to suggest that it opens new possibilities. Since researchers are already working on the second problem of phenomenal unity, it will be fruitful to try to connect possible solutions to the first and second problems. A good example is Giulio Tononi’s integrated information theory (Oizumi et al., 2014).

This theory starts with “phenomenological axioms,” which are meant to describe essential aspects of conscious experience. The theory then provides a formal analysis of these axioms. Since the unity of consciousness is one of the theory’s explananda, we can ask: Does Tononi’s theory provide an adequate informational analysis of key features of the unity of consciousness, as identified by philosophers like Barry Dainton? To answer this and similar questions, it is relevant to bring results from different levels of description together, to see how much we have already learned about the problem of phenomenal unity and to determine which problems and questions are still open as tasks for future research.



1.2.2   How Is an Interdisciplinary Account of Phenomenal Unity Possible?

Some may doubt that this even makes sense: either you provide a phenomenological account of the unity of consciousness, or you analyze, in mathematical terms, how systems like the brain integrate information. These are two completely different projects, and the results will be irrelevant to each other, because the methods and conceptual tools by which they were obtained are paradigmatically different. In other words, skeptics could ask: Are answers to the two question even commensurable? How can we determine which answers to the second question are compatible with answers to the first one?

The simple answer to these questions is that the proof is in the pudding. The strategy followed in this book is to provide descriptions of phenomena related to phenomenal unity on multiple levels of descriptions, and to take empirical results into account to gain an additional understanding of what aspects of experienced wholes and unity can systematically vary in which ways. This approach is very similar to Thomas Metzinger’s (2004 [2003]) method of interdisciplinary constraint satisfaction (as it has been called by Weisberg, 2005). A difference is that I specifically explore the relevance of research in theoretical neuroscience, especially the framework of predictive processing, which is increasingly gaining traction in cognitive science and philosophy.




1.3   Phenomenal Unity and Access Unity


1.3.1   What Aspects of Conscious Experience Are Accessible in the First Place?

A background assumption of this project is that all that is available, from the first-person perspective, are phenomenal properties. Phenomenal properties determine “what it’s like” (Nagel, 1974) to be in a given conscious state. Since I am a representationalist (see below), I assume that phenomenal properties correspond to the contents of phenomenal representations. More specifically, I assume a form of weak representationalism (see Bayne, 2010, p. 52).3 This means that I do not identify phenomenal properties with representational contents, but only commit to the weaker claim that any difference in phenomenal properties goes along with a difference in representational contents, and any difference in the contents of phenomenal representations goes along with a difference in phenomenal properties. The content here is narrow content (i.e., it only depends on properties of the conscious organism).4 Furthermore, the content of a phenomenal representation must be distinguished from its target (Cummins, 1996). A work of art that represents an artist as a young man has a target (the person it refers to, viz., the artist) and a content (young man). The target of a representation does not necessarily exist (as when I am thinking of a unicorn), but the content always does (cf. Meinong, 1899, p. 187).

The view that only phenomenal properties are accessible from the first-person perspective is not uncontroversial.5 For instance, some authors claim that the attentional structure of ordinary conscious experience is also experientially manifest, and that attentional structure cannot be reduced to phenomenal properties (or the contents of consciousness; see Watzl, 2011, 2014). Similarly, some authors distinguish between phenomenal content and phenomenal manner, which jointly determine phenomenal character, (see Chudnoff, 2013, pp. 565–566). The view that the phenomenal character of a given conscious state is exhausted by phenomenal properties (or the contents of phenomenal representations) cannot obviously account for these apparent, subtle features of consciousness.

However, it is not clear how these putative features of consciousness contribute to the phenomenal character of experience, so it seems that we have to treat them as primitive features. In contrast, a representationalist approach has more resources to clarify—for instance, the experiential contribution of attention—because what we experience is not exhausted by the phenomenal properties corresponding to contents of first-order phenomenal representations. In addition, there are also phenomenal metarepresentations.6 Such meta-representations plausibly underlie our faculty of introspection (see Metzinger, 2004 [2003], pp. 32–37) and many aspects of our experienced first-person perspective, for instance, experiencing the ability to volitionally shift the focus of attention (see section 6.2.4).



1.3.2   Access Unity

According to Bayne’s and Chalmers’s definition, two contents of consciousness are access unified just in case their conjunction is accessible in the conscious system (Bayne and Chalmers, 2003, pp. 29–32). Furthermore, a mental state “is access-conscious if by virtue of having the state, the content of the state is available for verbal report, for rational inference, and for the deliberate control of behavior” (Bayne and Chalmers, 2003, p. 28). This definition draws on Block’s (1995) distinction between phenomenal consciousness and access consciousness. Initially, this is just a conceptual distinction: phenomenal consciousness is defined in terms of “what it’s like,” access consciousness in terms of (cognitive) functions. However, there is reason to doubt that phenomenally experiencing something without having (some kind of) access to the experienced content is possible. In particular, the seeming richness of phenomenal consciousness, which some authors try to explain by postulating that phenomenal consciousness overflows (cognitive) access (see Block, 2011), can be accounted for without assuming an empirical dissociation between phenomenality and access (see Cohen et al., 2016a,b).

If this is correct, it also means that phenomenal unity always goes along with access unity: when two experienced features, objects, or events are phenomenally unified, the corresponding contents are jointly accessible. In other words, there is a content that somehow corresponds to the conjunction of the individual contents and is accessible (otherwise, no phenomenal difference would be brought about by phenomenal unity). This idea is a central part of my regularity account of phenomenal unity (RPU); see chapter 9.

Building the conceptual foundations for this idea, countering possible objections, and providing formal concepts to clarify the idea is the main goal of this book. Another is to provide a survey of research on phenomenal unity as well as conceptual tools and suggestions for how to tackle the problem of phenomenal unity from an interdisciplinary stance.




1.4   Why Anti-Representationalists Should Read This Book

Note that most parts of this book do not hinge on my representationalist background assumption. Core considerations and contributions of this book are orthogonal to any representationalist claims. In particular, chapters 2–5, 7, and most of 8 do not rest on this assumption. The assumption only explicitly enters the discussions in chapters 6 and 9 (and some parts of chapter 8).

In chapters 2–5, I mainly discuss phenomenological and conceptual problems; I also relate the problem of phenomenal unity to attention, the experience of temporal flow, and the subjectivity of consciousness. Moreover, although I spend some pages emphasizing the role of representations in predictive processing (see chapter 7), you may find it interesting or thought provoking to see how the perspective provided by predictive processing captures attention, action, and perception, which may point to interesting relations between phenomena that are otherwise easily overlooked. As for the “representational gloss” I provide additionally, I hope it increases the coherence of my treatment, but it is not essential to all parts of the overall project.



Notes

1. I am using the terms “conscious experience,” “phenomenal state,” “conscious state,” and “experience” synonymously in this book.

2. The term “holism” has some connotations that are not relevant here, but it avoids the reference to oneness, which is suggested by the term “unity.” This is why I prefer this term. However, there are crucial differences to other existing accounts of “phenomenal holism” (see Dainton, 2010; Chudnoff, 2013). These I discuss in chapter 5.

3. This must be distingushed from the (even weaker) notion of weak representationalism defined in, e.g., Chalmers (2004, p. 157), according to which “phenomenal experiences (in a given class) always have representational content.” My own view is that all phenomenal properties can be exhaustively characterized in terms of representational contents.

4. In particular, this also means that I assume local supervenience for phenomenal properties: there cannot be changes in an organism’s phenomenal properties without a change in its physical properties; changes in the organism’s environment are only relevant to phenomenal properties if they go along with changes in the organism’s physical properties.

5. Just to be clear: I am not a sense data theorist.

6. By this, I do not wish to endorse a higher-order approach to consciousness, so I do not claim that a conscious state necessarily involves a metarepresentation. I only claim that what we experience often corresponds to the content of a metarepresentation, but many phenomenal representations are first-order representations.







 



2     Framing the Problem of Phenomenal Unity (PPU)


In this chapter, I lay the conceptual foundation for the rest of the book. I define the problem of phenomenal unity (PPU) and propose a general path to its solution (section 2.1). After that, I shall discuss the relation between synchronic and diachronic phenomenal unity (i.e., unity at a time and unity over time; section 2.2). Finally, I provide a list of requirements for accounts of phenomenal unity, to constrain the class of possible answers to PPU (in section 2.3). Any adequate account of phenomenal unity should at least satisfy the following three constraints (the first two are conceptual, the third is empirical).



1. (Phenomenality) Phenomenal unity makes a phenomenal difference. There must be a difference in the experiential contents of unified and disunified conscious experiences.

2. (Globality) Phenomenal unity is a global feature of consciousness. All your current experiential contents are unified, not just parts of it.

3. (Necessity) Consciousness is necessarily phenomenally unified in ordinary waking states (in neurotypical subjects). Theories of unity should account for this.




2.1   Basic Conceptual Considerations

Philosophical accounts dealing with the problem of (synchronic) phenomenal unity seek to analyze statements to the effect that consciousness is whole or unitary, or that the contents of consciousness are experienced together. There seems to be a connection between the parts that make up a single phenomenal field, and most researchers would say that it is a connection that goes beyond mere phenomenal subject unity. The aim of this section is to clarify the notions of phenomenal field and phenomenal part. After that, the problem of the phenomenal unity of consciousness can be stated more clearly.


2.1.1   What Is a Phenomenal Field?

The term “phenomenal field” is often used to refer to all unified phenomenal states of a single subject of experience.1 This idea can be found, for example, in the following passage of Tim Bayne’s The Unity of Consciousness:

We can say that what it is for a pair of experiences to occur within a single phenomenal field just is for them to enjoy a conjoint phenomenality—for there to be something it is like for the subject in question not only to have both experiences but to have them together. By contrast, simultaneous experiences that occur within distinct phenomenal fields do not share a conjoint phenomenal character. This claim is stipulative. It is not to be taken as a substantive thesis about the relationship between phenomenal unity and the phenomenal field, but as a way of fleshing out the notion of phenomenal unity. (Bayne, 2010, p. 11)

In the context of this section (where we are seeking a definition for the problem of phenomenal unity), the definition above is problematic, because it ties the notions phenomenal field and phenomenal unity together in a way that does not allow for a disunified phenomenal field. Hence, to offer conceptual clarifications that remain as neutral as possible regarding interpretations of unity and regarding the (necessary) presence or absence of unity, we should not include unity in the definition of a phenomenal field. So, instead of adopting Bayne’s definition, let us define the notion of a phenomenal field as a maximal collection of phenomenal parts experienced by the same subject at the same time (see box 2.1).

Box 2.1

Definition: Phenomenal Field


A phenomenal field is a maximal collection of phenomenal parts experienced by the same subject of experience at the same time. (In section 2.1.3, I argue that subjects of experience should be identified with organisms in this context.)



Here, being maximal merely means that the field contains all the phenomenal parts experienced by a certain subject at a time, so there is no phenomenal part (experienced by the same subject) that could be added to this collection.2 Now we need to define what a phenomenal part is.



2.1.2   What Is a Phenomenal Part?

The notion of a phenomenal part is a generalization of the notion phenomenal state (or conscious state or experience—I do not differentiate among these notions). It is necessary to use a more general notion, because otherwise, one would have to engage in an unnecessary discussion concerning individuation criteria for experiences. In particular, this helps separate the phenomenological from the metaphysical issues associated with the unity of consciousness. Crucially, the problem of phenomenal unity is not a metaphysical problem. Hence, any such discussions should be avoided, unless they are obviously relevant to the phenomenological problem. By this I do not mean that metaphysical discussions as such are useless—on the contrary, they are an important part of philosophy, and of the philosophy of mind in particular (cf. Chalmers, 1996; Walde, 2002). However, in searching for a compelling account of phenomenal unity, it will be more fecund to start with as few (metaphysical) assumptions about consciousness as possible. More specific versions of the account can later be formulated should it turn out to be necessary.

To illustrate the problem of individuation criteria for phenomenal states, let us consider two competing accounts, one by Tim Bayne, the other by Michael Tye. The discussion will also reveal that making more specific metaphysical assumptions about consciousness does not necessarily help develop a more specific account of phenomenal unity. According to Bayne’s tripartite account, three features characterize a phenomenal state: its phenomenal properties, the time of occurrence, and the subject of experience that has the phenomenal state in question (Bayne, 2010, p. 24).3 Phenomenal properties refer to the phenomenal quality of an experience; they specify “what it is like” to experience the respective state. This account allows experiences to have phenomenal states as proper parts. Let e1 be an experience with phenomenal property p, and e2 an experience with phenomenal properties p and q. If e1 and e2 are had by the same subject of experience at the same time, then e1 is a proper part of e2.4

Tye’s account differs dramatically from Bayne’s account. For Tye, experiences are complete streams of consciousness (i.e., extended periods of experiencing between two episodes of unconsciousness).5 The moment you awake from unconscious sleep, a new conscious experience begins, and it ends when you enter unconscious sleep again.6 As a consequence of this account, unity cannot be conceived of as a relation between experiences; rather, it must be construed as a relation “between qualities represented in experiences, not between qualities of experiences” (Tye, 2003, p. 36). What does this mean for the problem of phenomenal unity? It means that experiences do not have experiences as proper (synchronous) parts (Tye, 2003, p. 40). The only proper parts that experiences have are “represented qualities” (phenomenal contents). This is in stark contrast to Bayne’s account, according to which experiences can literally have experiences as proper parts. Can this conflict be resolved or sidestepped?

It seems that any account of the unity of consciousness that seeks to characterize phenomenal unity as a relation between certain things or as a property of certain things must specify whether these things are phenomenal states or qualities represented in experiences (or something else). Furthermore, it seems that it makes a huge difference which of these options is chosen. Hence, it seems that no account of phenomenal unity can be given without arguing for a particular account of phenomenal state individuation.

However, it is far from obvious that the problem of phenomenal unity needs to be defined relative to phenomenal states. In fact, below I show that we can define the problem with respect to phenomenal properties (or phenomenal contents). Alluding to phenomenal states in this context constitutes a further step; this can, for instance, be used to provide further clarification of what it means for conscious experience to be unified. Indeed, it is common to define phenomenal unity in terms of the existence of a single global phenomenal state. Below I argue that this “single state conception” (SSC) of phenomenal unity is misleading, because it characterizes the unity of consciousness as a purely mereological problem. It is, as I will show, therefore not only possible, but actually preferable, to define the problem of phenomenal unity with respect to phenomenal properties (not phenomenal states). Fortunately, we can still adopt Bayne’s tripartite account, but rather than using it to provide individuation criteria for phenomenal states, we will use it to define phenomenal parts (see box 2.2).

Box 2.2

Definition: Phenomenal Part


A phenomenal part is the instantiation of a phenomenal property by a subject of experience at a specific time. This phenomenal property can be formally identified with a phenomenal content. I say that a subject experiences a phenomenal part when the subject instantiates the corresponding phenomenal property.



A background assumption I deploy throughout this book (as mentioned in chapter 1) is that no phenomenal properties exist that cannot be mapped to phenomenal contents (where a phenomenal content is the content of a phenomenal representation). In other words, I assume that phenomenal properties and phenomenal contents can be formally identified (for every phenomenal property, there is exactly one phenomenal content, and vice versa). What I am thus assuming is a version of weak representationalism (see Bayne, 2010, p. 52).7

One may ask what the term “at a specific time” in box 2.2 refers to. Is it a point in time, or an interval? In his tripartite account of phenomenal state individuation, Bayne stipulates that the time at which a phenomenal property is instantiated is “no longer than a specious present (however long that is)” (Bayne, 2010, p. 24). This raises the question of what a specious present is in the first place. One might suspect that these questions are irrelevant when discussing the problem of phenomenal unity (this may be the underlying assumption of Bayne’s lax treatment of that point). I argue in section 2.2 that these questions are relevant, and that events that are experienced as phenomenally unified need not be experienced as occurring simultaneously (cf. also Wiese, 2016b, sect. 1.3).

Unlike Bayne, I remain agnostic as to whether every instantiation of a phenomenal property goes along with an occurrence of a phenomenal state. In this sense, the notion of a phenomenal part serves as a generalization of the notion of a phenomenal state.

Some may find the notion of phenomenal parthood objectionable: do experiences really have parts? Recall that the main motivation behind the definition of a phenomenal part is to avoid the issue of whether phenomenal states can have proper parts that are themselves experiences. By saying that phenomenal states can have phenomenal parts (without specifying whether they are phenomenal states), this issue can be ignored. However, the concern expressed here is that phenomenal states cannot even be said to have any proper parts whatsoever, be they phenomenal states or something else. Andrew Brook, for instance, in a review of Bayne’s The Unity of Consciousness, objects that parts are often conceived of as independent elements, and that this is not true of the multiple phenomenal properties that can be associated with a single phenomenal state:

Moreover, it is peculiar to call the multiple elements, whatever they are, parts. Unlike normal parts, they cannot exist separately from the whole. They have phenomenality only as aspects of the whole. And so on. Indeed, the element of multiplicity in consciousness is more like events or actions of a system than it is like parts of a system. (Brook, 2012, p. 600)

Brook obviously has a very strong interpretation of “part” in mind, for according to the quote above, something only qualifies as a part if it can exist independently of the whole of which it is a part. Support for this view can be drawn from examples like the conscious visual perception of a red bottle. The redness of the bottle I am perceiving cannot be experienced independently of the shape of the bottle. However, even if this may seem plausible with regard to certain aspects of conscious experiences, it seems less plausible for others. For instance, if you are sitting in a train watching the scenery through the window and then close your eyes, the visual aspect of your experience will change dramatically, while what you are hearing will not be affected, or only slightly. This suggests that at least the aspects of perceptual experiences corresponding to the different sense modalities are not as strongly dependent on the whole experience as Brook would have us think.8 Be this as it may, determining the extent to which different aspects of an experience are independent of one another seems to be a largely empirical problem. Moreover, I see no reason to assume that something only qualifies as a part if it can exist independently of the whole.

The notion of parthood that I have in mind is metaphysically relatively innocuous, in that it does not make strong assumptions regarding putative independence. When a phenomenal property is instantiated by a subject, this does not mean that it is or can be instantiated without instantiating certain other phenomenal properties as well.9 Hence, this notion is fundamentally different from the notion Brook seems to have in mind, which renders his criticism questionable.

Apart from that, Brook is certainly right in pointing out that not every aspect of a conscious experience has phenomenality independently of the whole of which it is a part. My conscious experience right now has the property “occurs in the morning,” for instance. But this property arguably does not contribute to the overall phenomenal character of my experience. This is why I define the notion phenomenal field with respect to phenomenal parts. In other words, the properties that are relevant to individuating phenomenal parts are phenomenal properties, not just any properties.



2.1.3   What Is a Subject of Experience?

The definition of a phenomenal part makes reference to a subject of experience: phenomenal properties are instantiated by subjects of experience. Here, I define subjects of experience as organisms.10 In a way, it may seem strange to say that organisms are subjects of experience. Phenomenologically, I am the subject of experience. I am conscious of the world, the world appears to me.

This puzzle can be resolved by noting that there are at least two broad notions of subjecthood that can be distinguished in this context: logical subjects and phenomenal subjects. The logical subject is the subject in terms of which phenomenal parts are conceptually individuated; it is the subject to which we ascribe conscious experience, and which instantiates phenomenal properties. I define logical subjects as organisms. Apart from that, there are also phenomenal subjects. There are different views on the phenomenal subject. A minimal definition is the following. Consciousness is (necessarily) subjective, when I experience something, there is something it is like for me to experience it; consciousness (necessarily) goes along with a phenomenal for-me-ness, a “minimum point of self-consciousness” (cf. Zahavi and Kriegel, 2016, p. 44). The phenomenal subject of experience is the entity to which consciousness appears, it is the “dative of experience” (see Prufer, 1975, p. 102; Williford, 2015, p. 9). Note that this characterization presupposes that such a thing as phenomenal subjectivity, or “for-me-ness,” exists in the first place. For almost all parts of this project, I shall only use the notion of a logical subject of experience, which will always be the meaning of “subject of experience,” unless stated otherwise.



2.1.4   The First and the Second Problems of Phenomenal Unity

In section 2.1.2, I defined the notions phenomenal field and phenomenal part. Now I can define the main problem of this monograph (see box 2.3).11

Box 2.3

The Problem of Phenomenal Unity (PPU)


The problem of phenomenal unity has two aspects:



1. How can phenomenal unity be characterized phenomenologically?

2. How can phenomenal unity be analyzed on subpersonal levels of description?



Here phenomenal unity is taken to be a relation between phenomenal parts of the same phenomenal field. Let us call a phenomenal field that is constituted by phenomenally unified phenomenal parts a unified phenomenal field. What does it mean to say that the phenomenal parts of a phenomenal field are unified? Broadly, two senses can be distinguished here, which can be called full and partial unity (this goes back to Susan Hurley’s distinction between weak and strong unity in Hurley, 1994, pp. 67–68).12 A set of phenomenal parts is fully unified if any two phenomenal parts of this set are co-conscious (I am using “co-conscious” synonymously with “phenomenally unified” throughout this book).13 In contrast, partial unity exists when there are phenomenal parts e1 and e2 of the set that are not directly co-conscious, but for which there exist phenomenal parts [image: ] in the set that can be used to construct a “chain” with e1 and e2 at the beginning and end of the chain, respectively; as a result, every [image: ] is synchronically co-conscious with both its predecessor and successor in the chain. Note here that all phenomenal parts referred to must occur at the same time, so the chain is not primarily a temporal chain.

According to most accounts, unity in the full sense is most relevant (because it allows for making a more substantial claim about consciousness). However, if co-consciousness is construed not as a two-place relation but as a set of relations that have different numbers of arguments, then even stronger versions of unity can exist. Bayne and Chalmers (2003, p. 33), for instance, refer to a stronger variant of unity in what they call the “total phenomenal unity thesis”: “[n]ecessarily, the set of all phenomenal states of a subject at a time is phenomenally unified,” and they add that “[t]he total unity thesis arguably captures the central intuition behind the unity of consciousness.” This variant is stronger than Hurley’s full unity, because it might be that any two phenomenal parts are co-conscious, but that, for instance, triplets of phenomenal parts might not be co-conscious.14 So if a phenomenal field has finitely many phenomenal parts, say, n, and if there are n−1 co-consciousness relations Ri that take i arguments (i = 2, …, n), then we can say that the field is totally unified just in case it is (fully) unified with respect to Ri for every i ∈{2, …, n}. Partial unity, full unity, and total unity are illustrated in figure 2.1.

[image: ]
Figure 2.1
Full, partial, and total unity. Partial unity is the weakest form of unity here distinguished. Full unity and total unity differ only if co-consciousness is not just regarded as a two-place relation.


The first problem of phenomenal unity (1PPU) is intended to be mainly a problem on the phenomenological level of description. The task is to characterize the characteristic features of phenomenological reports of unified experiences. These features should characterize the difference between a unified and a disunified phenomenal field. Henceforth I call this difference “the phenomenal difference.”

The second problem of phenomenal unity (2PPU) is meant to be a problem on all other levels of description. The idea is to find phenomenological characterizations of phenomenal unity that can then be interpreted on other levels of description as well, hopefully paving the way for an integrated, interdisciplinary account of the phenomenal unity of consciousness.




2.2   Diachronic and Synchronic Unity

We have seen that synchronic individuation criteria for phenomenal states are not required to formulate the problem of phenomenal unity. In chapter 3, I argue that the problem can not only be formulated but also solved without them. In this section, I argue that the same holds for diachronic individuation criteria. Although we often experience temporal wholes, this does not mean that we need to determine whether every experienced whole corresponds to a distinct phenomenal state, or whether phenomenal states contain experiences as proper temporal parts. However, the relation between diachronic and synchronic unity is a relevant question. I argue that at least some (synchronically) phenomenally unified wholes are temporal wholes (irrespective of whether the vehicles of such wholes are themselves temporal wholes in an interesting sense).

As pointed out above, synchronic unity is unity “at a time.” We can interpret this term as referring to a (pointlike) instant or to an interval in clock-time. Synchronic unity would then be a relation between phenomenal parts that occur at the same clock-time, or during the same interval in objective time.15 Alternatively, we could interpret “at a time” as a notion about the subjective experience of temporal properties. Phenomenally unified phenomenal parts would then either be experienced as simultaneous or, alternatively, be experienced as occurring “at the same time,” but without being experienced as simultaneous (just as two beeps that follow each other in close succession are experienced together, without being experienced as simultaneous).16

One can ask many interesting and relevant questions about this. For instance, do phenomenal parts always occur nonsimultaneously when the corresponding events are experienced as nonsimultaneous? This question is similar to more general questions regarding the relation between the experienced (subjective, apparent) temporal structure of events and the (objective) temporal structure of experience. Many authors are of the opinion that the apparent temporal structure of experienced events matches the temporal structure of experiences themselves. Sebastian Watzl (who does not endorse this assumption) calls it the structural matching thesis (cf. Watzl, 2013). Ian Phillips calls this principle inheritance (cf. Phillips, 2014). Perhaps the most prominent version of this question is: does an experience of succession require a succession of experiences?17

However, if we want to define the problem of phenomenal unity, we can disregard this question. For phenomenal unity is, primarily, a phenomenological problem. Whether or not the temporal structure of experience matches the experienced temporal structure of events is a metaphysical question, which is not relevant to the problem of phenomenal unity.18 One could object to this assertion as follows: If the temporal structure of experience itself is not relevant to phenomenal unity, then do we not run the risk of conflating synchronic and diachronic unity or of misclassifying cases of phenomenal unity? For instance, when I experience a short melody (with a temporal succession of notes), this constitutes an example of diachronic unity, not of synchronic unity, if proponents of the inheritance principle (or the structural matching thesis) are correct. Conversely, if an experience of succession does not require a succession of experiences, a short experienced melody constitutes a case of synchronic unity, not of diachronic unity: the individual notes are actually experienced at the same time, but not as simultaneous.

Note that synchronic and diachronic unity are distinguished here in terms of whether the vehicles of experiences are simultaneous or not. In Wiese (2016b), I argue that in some cases this distinction between synchronic and diachronic unity breaks down, or at least it is not obvious how to draw the boundary between such cases. To illustrate, consider the possibility that two simultaneously occurring successions of events are experienced together (I present an empirical example of this below). Again, one could say that whether this involves diachronic unity depends on whether it involves successions of experiences. However, independently of whether it should be considered as a case of diachronic unity (because the vehicles involved may be temporally structured), it should, phenomenologically, be considered as a case of synchronic unity, because two successions of events are experienced as unfolding simultaneously, and they are experienced together. Apart from that, a relevant point is that cases of synchronic phenomenal unity can involve experienced successions of events.19 If we regard synchronic and diachronic unity as a relation between the vehicles of phenomenal parts, this suggests that we have to determine whether the experienced temporal structure of events matches the objective temporal structure of the corresponding vehicles of experience. But since synchronic and diachronic phenomenal unity are primarily phenomenological problems, we can concentrate on how to describe experienced wholes. And we will see that it is not obvious whether experienced synchronic connections can always be neatly separated from experienced diachronic connections.

Let us now consider a concrete example of successions of events that are experienced together: the sound-induced flash illusion. This will show that we can experience nonsimultaneous events together (in the sense of synchronic unity). A more general claim would be that we never experience events in temporal isolation, but always as part of a temporal context, which would imply that all cases of phenomenal unity are of this kind—or, put differently: that we never experience (only) two simultaneous events together, while experienced wholes always involve events that are experienced as nonsimultaneous. But this claim is stronger than needed for the discussion at hand.

The sound-induced flash illusion was discovered by Ladan Shams, Yukiyasu Kamitani, and Shinsuke Shimojo (2000). When subjects are presented with a briefly flashed white disk on a black background, while two beeps are played in rapid succession, they tend to report seeing two disks. This suggests that subjects experience both a succession of auditory and a succession of visual stimuli. Furthermore, auditory and visual stimuli are experienced together (in an interesting sense), because the beeps influence how the disk is experienced.

The question that is relevant to the discussion at hand is whether this phenomenon is best described as a case in which a succession of synchronic wholes is experienced or as a case in which a synchronic whole is experienced with diachronic wholes as proper parts. For the sake of clarity, let me reformulate the two options. Here are two naïve descriptions of the situation in the sound-induced flash illusion (I call them naïve, because what is experienced in the illusion may actually be partly indeterminate):



1. We experience “first-flash-followed-by-second-flash,” together with “first-beep-followed-by-second-beep.”

2. We experience “first-flash-together-with-first-beep,” followed by “second-flash-together-with-second-beep.”



These two possibilities are illustrated in figure 2.2. According to the first option (shown at the top in figure 2.2), we experience the succession of flashes as a temporal whole (diachronic connection), and we also experience the succession of beeps. Furthermore, these temporal wholes are also experienced together: they are synchronically unified. Thus, the two phenomenal parts are synchronically unified (the succession of the flashes and the succession of the sounds), but these two phenomenal parts each comprise two diachronically unified phenomenal parts (corresponding to the first and the second flashes/sounds). This is a sense in which synchronic unity might presuppose diachronic unity. According to the second option (bottom of figure 2.2), we experience two synchronic wholes: the first flash, together with the first sound, and the second flash, together with the second sound. These two (synchronically) unified phenomenal parts are, in addition, diachronically unified (giving rise to a third phenomenal part, which has a temporally extended vehicle with two proper temporal parts, corresponding to the synchronically unified wholes). This is a sense in which diachronic unity might presuppose synchronic unity.

[image: ]
Figure 2.2
Relations between synchronic and diachronic unity. Shown are two ways in which synchronic and diachronic unity can be combined in interpretations of the sound-induced flash illusion. Given that subjects report two flashes because they hear a succession of sounds, it seems more apt to say that the auditory succession is experienced together with the visual succession (the auditory succession influences what is visually perceived). Hence, there is reason to prefer the top option shown.


Note that one could object that subjects report two flashes, but this does not mean that they have experienced two determinate flashes. What they have experienced visually may be vague or indeterminate. The descriptions may therefore be idealizations, and the question then becomes: keeping in mind that consciousness may be less determinate than suggested by the two descriptions, which of them would be phenomenologically more appropriate?

I concede that it may be difficult, on phenomenological grounds, to determine whether there is a real difference between the two. However, given that subjects report two flashes because they hear a succession of sounds, it seems more apt to say that the auditory succession is experienced together with the visual succession (the auditory succession influences what is visually perceived). Hence, it is reasonable to prefer the first option.

In the end, what counts is how successful accounts are that are based on different phenomenological assumptions. I briefly return to the problem of temporal wholes in chapter 9, where I suggest that the same computational principle that underlies synchronic experienced wholes (like experienced apples or pears) may also underlie diachronic wholes (like experienced successions of events). For a more detailed treatment see Wiese (2017).

For the time being, I suggest it is at least phenomenologically plausible to assume that cases of synchronic phenomenal unity can involve experienced successions of events. I will not formulate this as an explanandum for accounts of phenomenal unity. I only refer to this possibility occasionally, as an option for enriching analyses of phenomenal unity.



2.3   Core Constraints on Accounts of Phenomenal Unity

The formulation of the problem of phenomenal unity given in the previous section has been very general. To constrain the space of possible solutions, I provide a list of criteria that have to be met by accounts of phenomenal unity. This is necessary, because there are many different kinds of unity, and phenomenal unity is not the only kind of unity that makes a phenomenal difference. Ideally, what we want is not just an account of a phenomenal difference, but of the phenomenal difference that is characteristic of unified phenomenal fields. An adequate account of phenomenal unity should satisfy at least the following core constraints: phenomenality, globality, and necessity.

Let me briefly explain each of these three constraints. I will also indicate in which ways these constraints can be relaxed, which may be necessary, because it is not clear that the three constraints are consistent with one another. Since the constraints can be relaxed in different ways, this possibility of inconsistency also means that different accounts of phenomenal unity can exist, and, in the end, this supports the view that no single relation can aptly be called “phenomenal unity.”20


2.3.1   Constraint 1: Phenomenality

The phenomenality constraint demands that an account of phenomenal unity specify not just under what conditions phenomenal unity is present, but also how it can be described phenomenologically. This constraint may seem trivial, but it is one that is often ignored. SSC (see chapter 3), for instance, can be seen as an attempt to sidestep the phenomenality constraint: it specifies that there is a phenomenal difference when two phenomenal parts are part of the same global conscious state; it does not specify how this phenomenal difference can be described. The hope of the single state conceptionalist is (presumably) that she can avoid a phenomenological description of the phenomenal difference and delegate further analyses to subpersonal levels of description. In chapter 3 I discuss why this is problematic.

A weaker version of this constraint is the following. An account of phenomenal unity should at least give examples of phenomenal unity and of phenomenal disunity. This is similar to a suggestion by Elizabeth Schechter: “[w]e may for the time being have to content ourselves, that is, with pointing to a number of situations in which the co-consciousness relation appears to obtain” (Schechter, 2013b, p. 199). What the phenomenality constraint adds is that such examples should also point us to cases of disunity. If a phenomenal contrast can be shown between such examples, this at least motivates the idea of phenomenal unity, even if it is difficult to provide a phenomenological characterization.

Susanna Siegel (2007) calls this the “method of phenomenal contrast.” She suggests that giving pairs of examples (in which the target phenomenon is present and absent, respectively) succeeds if “the experiences in the pair fairly obviously differ phenomenally, so that people who may ultimately disagree about the target hypothesis would nonetheless agree that they exhibit a phenomenal contrast” (Siegel, 2007, p. 136). If the target hypothesis (e.g., that phenomenal unity exists) provides the best explanation for this phenomenal contrast, the target hypothesis is supported (ibid.). Compared to Schechter’s suggestion (giving only examples of unity), this method has the advantage of putting more constraints on subpersonal accounts and makes it less likely that the target phenomenon will turn out to be a chimera. It may even be possible to give positive phenomenological descriptions of the phenomenal difference, based on contrasting pairs of (descriptions of) experiences.

Note that a subject with a unified phenomenal field need not be aware that its phenomenal field is unified. In other words, if a phenomenal difference exists between unified and disunified phenomenal fields, this does not entail that subjects spontaneously describe it in phenomenological reports or that it is easily noticeable.



2.3.2   Constraint 2: Globality

Phenomenal unity is a global relation. Although individual parts of a phenomenal field can also be said to be locally unified (e.g., in the sense of feature binding), phenomenal unity is practically always described as a feature of consciousness as a whole (or as a relation among all parts of the phenomenal field). To give just one example, Andrew Brook and Paul Raymont write in their entry on the problem of the unity of consciousness in the Stanford Encyclopedia of Philosophy that “[h]uman consciousness usually displays a striking unity” (Brook and Raymont, 2010). They do not write that only some parts of consciousness display a striking unity. Phenomenal unity must affect the entire phenomenal field.

Interestingly, when we consider examples given for phenomenal unity, we find they are mostly examples of subglobal unity (cf. also Wiese, 2016b, sect. 6):

There is something it is like to hear the rumba, there is something it is like to see the bartender work, and there is something it is like to hear the rumba while seeing the bartender work. (Bayne, 2010, pp. 10–11)

When one experiences a noise and, say, a pain, one is not conscious of the noise and then, separately, of the pain. One is conscious of the noise and pain together, as aspects of a single conscious experience. (Brook and Raymont, 2010)

For example, no matter how hard I try, experiencing the full visual field cannot be reduced [to] experiencing separately the left half and the right half. No matter how hard I try, I cannot reduce the experience of a red apple [to] the separate experience of its color and its shape. (Tononi, 2012, p. 295)

Since examples of global unity are difficult to come by, it stands to question whether such a thing as global phenomenal unity really exists. To accommodate this possibility, different ways in which the globality constraint can be relaxed should be explored:



1. Phenomenal unity is not a relation between all phenomenal parts but between almost all of them (almost the entire phenomenal field is unified).

2. Phenomenal unity is a gradual relation. It can hold to different degrees between phenomenal parts.

3. Phenomenal unity is a dispositional relation. At any time, all phenomenal parts of a field are “unifiable,” but in actual fact, only some of them are unified.

4. Phenomenal unity is not a global relation in the sense of total unity (as defined above; see figure 2.1); however, every phenomenal part is unified with at least some other phenomenal parts.



I explore these options in more detail in chapters 4 and 5. Finally, I suggest that phenomenal unity is not global in the sense of total unity but in the sense that there is a “unity path,” such that every member of the path is unified with its neighbors on the path. This can be slightly weakened by positing that phenomenal unity is not a single relation, but that there are several unity relations. We can then hold that a “unity-path” connects every two phenomenal parts, but the elements of the path need not be unified by the same unity relation (cf. Masrour, 2014a,b). This constitutes a version of partial unity.

Moreover, I suggest that the sense of global unity may partly arise from a hierarchy of experienced wholes, which can have different degrees of experienced wholeness (see a similar suggestion in Metzinger, 2004 [2003], sect. 3.2.4). Still, phenomenal fields could be globally unified in a stronger sense if a special, designated phenomenal part connected all other parts (again, more details can be found in chapters 4 and 5).



2.3.3   Constraint 3: Necessity

Phenomenal unity is often taken to be a necessary feature of consciousness (cf. Dainton, 2000; Bayne, 2010). Tim Bayne suggests that the type of necessity relevant to the unity of consciousness is what he calls biological necessity:

Similarly, I suggest that the unity of consciousness is not an optional feature of our cognitive architecture in the way that (say) being literate is but is instead mandated by our design specifications. Is this consistent with allowing that it might be possible to create recognizably human organisms whose consciousness is disunified? Yes, for a feature can be “biologically necessary” without being an essential feature of all possible human beings. (Bayne, 2014, p. 527)

I shall use a similar description of this constraint: consciousness is necessarily unified in ordinary waking states (in neurotypical subjects). Theories of unity should account for this constraint.

Other constraints should be satisfied by an adequate account of phenomenal unity. For instance, the account should enable an analysis of the phenomenal difference on subpersonal levels of description (or, if not, make explicit why such an analysis is not possible). However, while other constraints are arguably useful for developing and evaluating other kinds of accounts as well, the three core constraints listed above are specifically targeted at narrowing down the class of possible solutions to the problem of phenomenal unity.




2.4   Interim Conclusion

This chapter has laid the conceptual foundation for the rest of the book. I defined the problem of phenomenal unity by two questions: (1PPU) How can phenomenal unity be characterized phenomenologically? (2PPU) How can phenomenological characterizations of phenomenal unity be analyzed on subpersonal levels of description?

To restrict the class of possible solutions to the problem of phenomenal unity, I listed three constraints on accounts of phenomenal unity. These constraints are widely held assumptions on phenomenal unity, but they can be formulated in various versions (stronger and weaker versions). Any adequate account of phenomenal unity should at least satisfy these three constraints.

To make progress on the two problems of phenomenal unity, I next argue that a commonly held view on phenomenal unity, SSC, should be abandoned. According to this conception, a subject’s conscious experience is phenomenally unified just in case it is made up of a single conscious state. I argue that this conception does not help solve the problem of phenomenal unity.



Notes

1. The term “phenomenal field” is probably most notably associated with the work of Aron Gurwitsch (see, e.g., Gurwitsch, 1929), but before that, it was also used by Wolfgang Köhler (1920, p. 185).

2. Jesse Prinz (2012, p. 244) argues that any reference to subjects of experience should be avoided when defining the unity of consciousness. The reason he gives is that “this might presuppose unity of the subject or imply that the existence of a subject plays a role in achieving unity.” Now one might think that this point applies to my definition of phenomenal fields as well, because this is what any notion of unity will later be based on (i.e., we will consider whether and in what sense phenomenal fields are unified). However, Prinz’s critique applies only to phenomenal subjects, not to logical subjects (see section 2.1.3 for more on this).

3. This resonates with Jaegwon Kim’s (1966, p. 231) conception of events: an event is the exemplification of a property by an object at a time; so Bayne’s account could also be interpreted as a conception of phenomenal events.

4. To the best of my knowledge, Bayne himself does not explicitly say what he means by a part of a phenomenal state. I suspect the reason is that he takes it to be obvious how the idea of a part of a phenomenal state is to be understood in his tripartite account.

5. As noted by Tye (2003, pp. 106–107), Rudolf Carnap defended a similar view in his Aufbau.

6. There are of course numerous problems with such an account. Many are mentioned and discussed in, for instance, Dainton (2000) and Bayne (2005, 2010). A problem that has, to the best of my knowledge, so far never been discussed in this context is that consciousness may possibly never (or more rarely than usually thought) vanish completely, not even in deep sleep (cf. Thompson, 2014, 2015a; Windt et al., 2016). Although this does not pose a serious threat to Tye’s account, it does put a lot of pressure on it: the longer individual periods of consciousness are, the less useful it is to identify conscious experiences with whole streams of consciousness; for in the extreme event that consciousness were never to vanish completely, this could mean that every subject of experience would have only one single experience for the whole of its life.

7. It is “weak” because it is compatible with the option that phenomenal states exist for which there are no representational states. Thus there could be, for instance, two representations with contents ⟨p⟩ and ⟨q⟩, respectively, and a phenomenal state with phenomenal properties that correspond to ⟨p⟩ and ⟨q⟩, respectively, without there being a single representation with a content that comprises both ⟨p⟩ and ⟨q⟩ (although there is a single phenomenal state). Tim Bayne, for instance, argues for this possibility (see Bayne, 2010, p. 64).

8. Other authors even go so far as to say that cases like the train example suggest that what seems to be a single conscious experience is in fact only a collection of distinct phenomenal states (see O’Brien and Opie, 1998, pp. 384, 387).

9. The notion of a phenomenal part is more similar to Laurie Anne Paul’s (2002) notion of a logical part (cf. also Kriegel, 2009, ch. 6, where it is argued that the parts of conscious states are logical parts). This is a very general notion of parthood. According to her account, objects are bundles of properties, and these properties are their logical parts. A red bottle and a red cup, for instance, overlap (logically), because they share the property of being red. Obviously, these two objects can still be completely independent; they don’t even need to overlap spatially to overlap by sharing a logical part.

10. In identifying subjects of experience with organisms in the context of phenomenal unity, I agree with Bayne (2010, p. 9) and Prinz (2012, pp. 244–245), to name just two authors.

11. The first question in box 2.3 is similar to what Farid Masrour calls the grounding question: “When several experiences are phenomenally unified, what are the most fundamental personal-level facts, if any, in virtue of which the experiences are unified?” (Masrour, 2014b, p. 325).

12. Hurley’s original definition is actually a bit unclear, as pointed out by Lockwood (1994, p. 91). In Hurley (1998, p. 106), she adopts Lockwood’s more precise definition, which is the same as the one I am using here. Hurley also ceases using the terms “weak unity” and “strong unity” in later publications, calling weak unity “partial unity” instead. Instead of discussing whether the relation of co-consciousness leads to “strong unity,” she discusses whether the relation is transitive (in which case we have strong unity).

13. The label “full unity” is adapted from Bayne (2010, p. 15): “[l]et us say that a subject has a unified consciousness if, and only if, every one of their conscious states at the time in question is phenomenally unified with every other conscious state. We can think of such subjects as fully unified.”

14. If Bayne’s and Chalmers’s subsumption is interpreted in terms of parthood, then it is straightforward to make sense of this statement. Three phenomenal parts, e1, e2, e3, may underlap pairwise: for every pair ei, ej (i ∈{1, 2, 3}), there may be a part e such that both ei and ej are part of e, but it could still be that there is no part e such that all three ei are part of e.

15. Here, the objective time of occurrence is the time at which the neural underpinnings of phenomenal parts (i.e., their vehicles) occur (or during which they unfold).

16. The assumption here is that our momentary conscious experience is a specious present (i.e., we experience certain successions of events as temporal wholes). As William James puts it:

The unit of composition of our perception of time is a duration, with … a rearward—and a forward—looking end. It is only as parts of this duration–block that the relation of succession of one end to the other is perceived. We do not first feel one end and then feel the other after it, and from the perception of the succession infer an interval of time between, but we seem to feel the interval of time as a whole, with its two ends embedded in it. (James, 1890, pp. 609–610)

17. Note that this is similar to how the problem of phenomenal unity is discussedfrom the point of view of SSC: does experienced unity require a unity of experiences?

18. At least it is not relevant to the first problem of phenomenal unity (1PPU). At subpersonal levels of analysis, when phenomenal unity is described as a relation among the vehicles of phenomenal parts, simultaneous existence of the vehicles will be relevant. However, this question will not be decided by phenomenological considerations but rather by a combination of empirical and theoretical results, mainly related to the computational level of description.

19. Or, as I put it in Wiese (2016b, sect. 1.3): “Phenomenally unified properties can correspond to experienced successions of events.” (Here, “properties” are phenomenal properties, so this claim is about phenomenal parts.)

20. Antti Revonsuo expresses this view as follows: “[p]henomenal unity does not denote a single type of integration—on the contrary, there are many different ways in which our phenomenal content is unified” (Revonsuo, 1999, p. 177). A similar assumption is to be found in Hill (1991).







 



II    The First Problem of Phenomenal Unity







 



3     Why the Single State Conception Does Not Solve the Problem of Phenomenal Unity


This chapter discusses a common conception of phenomenal unity, the single state conception (SSC; section 3.1). I shall argue that it does not solve the problem of phenomenal unity (PPU). Instead, it raises questions that pose additional problems (section 3.2). Moreover, these problems do not help make progress on PPU but instead can be regarded as red herrings (section 3.3).


3.1   The Single State Conception (SSC)

In chapter 2, I defined the problem of phenomenal unity as involving two tasks. The first is to characterize the phenomenal difference phenomenologically; the second is to analyze the phenomenal difference on subpersonal levels of description. This way of stating the problem is not particularly common. First, I do not make any reference to phenomenal states or experiences. Others might formulate the problem of phenomenal unity as follows: how does a unified phenomenal field differ from a mere collection of phenomenal states? This formulation emphasizes not the contents of consciousness but its structure, and it draws attention to the question of what a phenomenal state is in the first place. Second, “unity” is often interpreted in terms of “singularity” (or “oneness”). According to this idea, the crucial difference between unified and disunified fields is: if a phenomenal field is unified, then it is an experience in itself; if not, then it is just a collection of experiences. Call this conception the “single state conception” (SSC) of phenomenal unity (see box 3.1 for some examples of relevant literature).

Box 3.1

The Single State Conception (SSC) of Phenomenal Unity


The intuition underlying this conception (i.e., that unity goes along with the existence of a single conscious state that encompasses all the subject’s phenomenal parts), is implicit in many characterizations of phenomenal unity. (To be fair, one should note that the term “unity” is highly suggestive of this idea.) Differences between versions of SSC exist with respect to the question of whether phenomenal unity or the existence of a single global phenomenal state is taken to be more fundamental. Some authors assume that consciousness is phenomenally unified by virtue of the existence of a single global state; others assume that there is a single global state by virtue of phenomenal unity. Authors who treat phenomenal unity (or co-consciousness) as basic do not even try to solve 1PPU (presumably, because they believe it cannot be solved). Here are some examples of SSC (emphases added):

We can say that two conscious states are subsumptively unified when they are both subsumed by a single state of consciousness. (Bayne and Chalmers, 2003, p. 27)

More generally, it is consciousness not of A and, separately, of B and, separately, of C, but of A-and-B-and-C together, as the contents of a single conscious state. (Brook and Raymont, 2010)

Some conscious states occupying the same stretch of time are together, while others are separate. While I talk to you, I see your face and hear my own voice. These experiences are together or united within one consciousness: they are co-conscious. (Hurley, 2003, p. 72)

It will also be useful to have a term for the relation in which two experiences stand, when there is an experience of which they are both parts.…Let us say …that they are co-conscious. (Lockwood, 1994 [1989], p. 88)

[H]ow are we to reconcile the representational multiplicity of phenomenal consciousness with its alleged unity? The only answer that presents itself is that the distinct contents must be fused in a single experience. (O’Brien and Opie, 2000, p. 256)

This unity does not need a deep explanation. It is simply a fact that several experiences can be co-conscious, or be the objects of a single state of awareness. (Parfit, 1986 [1984], p. 250)

All conscious experiences at any given point in an agent’s life come as part of one unified conscious field.…I experience all of these [experiences] as part of a single unified conscious field. (Searle, 2000, pp. 561–562)

The experiences are co-conscious…by virtue of the fact that they are components of a single state of awareness whose objects are events perceived by the subject. (Shoemaker, 2003, p. 65)

Phenomenologically, every experience is an integrated whole, one that means what it means by virtue of being one, and which is experienced from a single point of view. (Tononi, 2012, p. 295)

The advocate of the one experience view can maintain that experiences are, in this way, like statues. Experiences are maximal PANIC states (states having a poised, abstract, nonconceptual content). So, even if some proper parts of experiences are representations, they are not themselves experiences. (Tye, 2003, p. 40)



Let us call the phenomenal difference between a collection of phenomenal states and a single phenomenal state the single state difference. Is anything gained by substituting the phenomenal difference, as defined in chapter 2, with the single state difference? I shall argue that the SSC merely provides a reformulation of the problem. In particular, it shifts the focus to metaphysical problems that are not directly relevant to the problem of phenomenal unity. On its own, this shift may seem unproblematic. One could argue that shifting the focus to metaphysical problems promotes progress on 2PPU, which will then also help solve 1PPU. (After all, who says that the first problem of phenomenal unity has to be solved first?) However, I argue that this strategy does not work. More specifically, if alternatives to SSC promise to solve 1PPU, it will be advisable to explore those alternatives, bypassing the problems created by SSC.



3.2   SSC Creates Avoidable Problems

SSC poses problems that can be expressed in the form of three questions (cf. Wiese, 2016b, sect. 5):



1. Do phenomenal states have phenomenal states as proper parts?

2. Are there purely subjective individuation criteria for phenomenal states?

3. Can there be objective individuation criteria for phenomenal states?



Let us call the first question the “part question.” In their review paper on the unity of consciousness, Brook and Raymont (2010) present the part question as central to discussions of the problem of phenomenal unity. This can be seen by the fact that they classify accounts of unity with respect to what answer they imply regarding the part question. They call models that answer the part question in the affirmative experiential parts views (EP), and models that answer the part question in the negative they call no experiential parts views (NEP).

Drawing this distinction is justified, since many accounts of the unity of consciousness are versions of SSC, and any version of SSC has to provide an answer to the part question. This is because individuation criteria for phenomenal states are needed if we want to determine whether a given phenomenal field constitutes a single phenomenal state. Once such criteria are at hand, they can be deployed to determine whether any of the proper parts of a phenomenal field constitute phenomenal states. So any substantial version of SSC (which provides individuation criteria for phenomenal states) has to take a stand regarding the part question.

Proponents of NEP include Brook (2012), Searle (2000), Tononi (2012), and Tye (2003); EP is defended by, among others, Bayne (2010), Hurley (2003), Lockwood (1994), and Shoemaker (2003). Here, I do not discuss the pros and cons of either of the two views. Instead, I take the fact that proponents of SSC have different views on the part question as a first indication that the “metaphysical digression” implied by SSC does not constitute a shortcut to a solution to 1PPU, but actually a detour. Dealing with the metaphysical question of how to individuate phenomenal states is not a trivial step toward more refined versions of SSC, but rather it constitutes a substantial problem in itself, on which no consensus exists in the literature.

Further evidence for the deficiency of SSC is provided by considering the question of how individuation criteria for phenomenal states should be obtained. In Wiese (2016b), I argue that purely subjective individuation criteria face at least two serious problems: the problem of phenomenal duplicates and the problem of subjects of experience.

First, if phenomenal duplicates are possible (i.e., if two numerically different tokens of the same type of phenomenal state can exist in the same subject of experience at the same time), then this will be a case in which facts relevant to the individuation of phenomenal states are not subjectively accessible (i.e., not accessible from the first-person perspective). Of course, one could simply deny that phenomenal duplicates are possible, but there are reasons to believe that such duplicates are possible (cf. Schechter, 2010), requiring arguments to bolster the claim that purely subjective individuation criteria for phenomenal states are sufficient. This is another problem created by SSC.

Second, it is not obvious that the same subject of experience having two phenomenal states is always subjectively accessible. This is a problem for SSC, because it would imply that the difference between a single disunified phenomenal field and two distinct, but individually unified, phenomenal fields would not always be subjectively accessible. This possibility puts a strain on SSC, because cases of phenomenal unity should, at least in principle, be subjectively distinguishable from cases of disunity (otherwise, it is not clear to what extent it is aptly called phenomenal unity). As long as subjects of experience are defined as organisms (as in Tim Bayne’s account), it is not obvious that whether two phenomenal states belong to the same organism is always subjectively determinable (see Wiese, 2016b, sect. 5). Also, if phenomenal states are always accompanied by an indexical “I-content” (that indicates the subject of experiences), this does not guarantee that subjects can distinguish between two “I-contents” belonging to the same subject of experience on the one hand, and two “I-contents” belonging to different subjects of experience on the other, as Susan Hurley (1994) has pointed out.1

The above shows that purely subjective individuation criteria for phenomenal states cannot be had without first solving some substantial problems. But why do we need purely subjective criteria in the first place? Couldn’t proponents of SSC concede that individuation criteria have to be (at least partly) objective? This creates the following problem:

If the existence of a single global phenomenal state cannot be detected subjectively in all cases, then there can be cases in which I lack introspective access to the fact that my conscious experience is phenomenally unified (or disunified). But to what extent are we then still talking about phenomenal unity? (Wiese, 2016b, sect. 5)2

Proponents of SSC could suggest that positing (partly) objective individuation criteria is just part of the metaphysical digression proposed by SSC. Once such criteria are specified in sufficient detail, it will be possible to investigate the phenomenal difference between a collection of separate phenomenal states and a single global phenomenal state. However, once we have added a phenomenal difference, we no longer need SSC. It may be an interesting collateral fact that this phenomenal difference is always present when there is a single global conscious state, but it is not necessary in order to solve the problem of phenomenal unity. Moreover, claiming that this phenomenal difference accompanies the single state difference requires additional justification, because it provokes the question of whether there is really always a single global conscious state whenever the phenomenal difference is given.

So far, the above argument shows that SSC creates substantial problems. A proponent of SSC might still argue as follows: “true, SSC creates problems. But these problems can be solved. In fact, I have developed a version of SSC that solves these problems, and my version of SSC also suggests how to solve the two problems of phenomenal unity (1PPU and 2PPU).” In other words, it may seem that alternatives to SSC are not stronger than SSC, only quicker, easier, more seductive (if you allow me a pop culture reference). This means that alternatives to SSC are not seen as being more convincing than particular versions of SSC. To show that this position is not tenable, I next argue that the metaphysical digression suggested by SSC is just a red herring. This argument will show that alternatives to SSC are not just simpler but also desirable.



3.3   SSC Does Not Solve PPU

Here, I show that SSC does not even solve PPU if we assume particular answers to the problems created by SSC. For the sake of argument, I follow Tim Bayne’s version of SSC and his answers to the three questions given in the previous section. Even if a convincing case can be made for this particular way of dealing with the problems of SCC, it does not result in a solution to the problem of phenomenal unity. (Readers who are not primarily interested in SSC but more in the positive contributions made by this book can skip this section and continue with chapter 4.)


3.3.1   Tim Bayne’s Account of Phenomenal Unity Does Not Solve 1PPU

Tim Bayne “defends a mereological account of phenomenal unity, according to which conscious states are phenomenally unified in virtue of the fact that they occur as the parts of a single conscious state.” (Bayne, 2010, pp. 20–21). Accordingly, two phenomenal states are taken to be phenomenally unified only if there is a third phenomenal state of which the first two are parts; this necessary condition is sufficient when it is applied to phenomenal states had by the same subject of experience at the same time. Here is how Bayne himself presents the account:

Let us say that a subject has a unified consciousness if, and only if, every one of their conscious states at the time in question is phenomenally unified with every other conscious state. We can think of such subjects as fully unified. Where a subject is fully unified, we can say that they enjoy a single total conscious state. A total conscious state is a state that is subsumed by nothing but itself, where one conscious state subsumes another if the former includes the latter as a “part” or “component.” This total state will capture what it is like to be the subject at the time in question. (Bayne, 2010, p. 15)

Put succinctly, we can say that two phenomenal states are phenomenally unified if they underlap. We can call this account the underlap model of phenomenal unity.3 Two parts underlap, just in case there is a third part, of which the first two are both a part (cf. Casati and Varzi, 1999, pp. 36–37). Accordingly, two phenomenal states underlap if they are both part of a third phenomenal state. So this is tantamount to Bayne’s definition. See figure 3.1 for an illustration.
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Figure 3.1
Bayne’s “underlap” model. On the left-hand side, the two phenomenal states e1, e2 are not part of a third phenomenal state. On the right-hand side, they are co-subsumed by a third phenomenal state e3 (i.e., both are part of the third phenomenal state).


It should be obvious that Bayne’s account entails the experiential parts (EP) view. Let us next consider how Bayne individuates phenomenal states. You may recall from chapter 2 that he proposes a tripartite account of phenomenal state individuation. According to this account, three features characterize a phenomenal state: its phenomenal properties, the time of occurrence, and the subject of experience that has the phenomenal state in question (Bayne, 2010, p. 24). Phenomenal properties refer to the phenomenal quality of an experience, they specify “what it is like” to experience the respective state.

On the face of it, Bayne’s account does not refer to any vehicular (i.e., objective) properties. In fact, Bayne explicitly rejects vehicular approaches, so it seems that he takes it to be a purely subjective account (cf. Bayne, 2010, p. 27). A closer look reveals that it is less obvious whether the account can really dispense with vehicular properties, given that Bayne indicates that the time relative to which experiences are to be individuated is ordinary clock-time (Bayne, 2010, p. 18).

But let us ignore the question of whether the reference to time should be taken to be objective or subjective. For, regardless of this, Bayne’s account lacks criteria that would be necessary to individuate phenomenal states at different degrees of grain. To see this, consider the following. Let e1 be a phenomenal state associated with phenomenal property p, and e2 a phenomenal state associated with phenomenal property q. Furthermore, let both states be had by the same subject of experience at the same time. Are these two states parts of a single encompassing state? For such a single phenomenal state to exist, it would have to be associated with both phenomenal properties p and q. How is that possible?

For there to be a single phenomenal state associated with phenomenal properties p and q, we would have to construe a phenomenal property r that somehow comprises p and q. The states e1 and e2 would then be unified if the same subject had an experience e with corresponding phenomenal property r at the same time. At first glance, it may seem that r cannot fail to be instantiated in any case in which p and q are instantiated. In other words, whenever a subject enjoys experiences e1 and e2, it will, almost by definition, also enjoy e. I am using the word “almost,” because, strictly speaking, one could hold that there is a difference between instantiating p and q at the same time, and instantiating the conjunction p&q. In fact, Bayne’s discussion of what he calls “closure” suggests that he sees a difference here. Closure implies that “subjects with a fully unified consciousness will have a single phenomenal state—the subject’s total phenomenal state—whose content corresponds to that of the conjunction of each of their phenomenal states” (Bayne, 2010, p. 48). The following passage makes it explicit that, in Bayne’s view, the existence of two states with certain contents does not necessitate the existence of a third state with a content that corresponds with the joint content of the first two states:

If closure holds, then v1 and v2 will be phenomenally unified if, and only if, the subject in question has a state (v3) that has as its content the conjunction of the contents of v1 and v2. So, if v1 has the content ⟨p⟩ and v2 has the content ⟨q⟩, then v3 will have the content ⟨p&q⟩. And if the subject in question doesn’t have an experience with the content ⟨p&q⟩, then it follows that v1 and v2 cannot be phenomenally unified with each other. (ibid.)

Similarly, it may be thought that if a subject has phenomenal states with associated phenomenal properties p and q, respectively, there need not be a phenomenal state with the property p&q. See figure 3.2 for an illustration.
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Figure 3.2
Illustration of the single state difference. The distinction between the simultaneous instantiation of two phenomenal properties p and q and the instantiation of a property p&q is shown. On the left-hand side, there are only two phenomenal states, with corresponding phenomenal properties p and q, respectively. On the right-hand side, there is, in addition, a global state with corresponding property p&q; the other two phenomenal states are parts of this state. This is one way in which Bayne’s (2010) account of the single state difference can be interpreted. However, note that this interpretation only shifts the problem, because it is not at all obvious what the phenomenal difference is between instantiating p and q simultaneously and instantiating p&q.


So what is the difference between the simultaneous instantiation of p and q and the instantiation of p&q? The difference can, at least according to Bayne’s account, not be due to a third phenomenal property p*, such that instantiating p&q would amount to the simultaneous instantiation of p, q, and p*. For then one could again argue that there is a difference between instantiating p, q, and p* simultaneously, and between instantiating p&q&p* (this is a variant of the “explanatory regress objection,” which I discuss in more detail in chapter 4).4 Hence, the difference must be explicated in a different way.

The obvious option would be to say that it makes a difference whether there are simply two states with corresponding properties p and q, respectively, or whether there is a single state that is associated with both. Instantiating p and q would then not imply instantiating p&q, because the latter would require a single state, whereas the former can also be achieved by two separate states.

Unless the difference can be spelled out in yet another way, we get the following result. We started with two phenomenal properties p and q that are instantiated by the same subject of experience at the same time. According to Bayne’s tripartite account, these two properties each correspond to a phenomenal state, call them e1 and e2. To find out whether these two states are phenomenally unified, we need to determine, according to Bayne’s model, whether there is a third state e3 of which the first two states are parts. This state e3 must occur at the same time and be had by the same subject as e1 and e2. Furthermore, its associated phenomenal property must comprise both p and q. So, given the occurrence of e1 and e2, under what conditions can we conclude that e3 occurs? In other words, given that p and q are instantiated, under what conditions can we conclude that p&q is instantiated? Bayne’s account obviously does not give an answer. If we assume that no further conditions must be met, phenomenal unity becomes trivial: whenever a subject has two phenomenal states at the same time, they will necessarily be phenomenally unified, by definition. In contrast, if we assume that further conditions must be met, on what level of description will they be found?

It might be that they have to be found on the phenomenological level of description. As Bayne puts it: “[a]fter all, phenomenal unity is defined in terms of the notion of conjoint phenomenal character, and surely conjoint phenomenal character is a feature of consciousness that is introspectively accessible as such” (Bayne, 2013b, p. 229). This suggests that phenomenological reports will be different when a subject not only enjoys properties p and q, but also p&q: in the case of phenomenal unity, subjects will also report a conjoint phenomenal character. Bayne likens this conjoint phenomenal character to a manner of experiencing: “[u]nity then is not an object of experience but a manner of experiencing” (Bayne, 2010, p. 31). If this is what makes the difference between instantiating two phenomenal properties individually and instantiating them jointly, then we clearly have to add it to Bayne’s tripartite account. Phenomenal states are then individuated by the time of occurrence, the subject of experience, the phenomenal property associated with it, and the manner of experiencing. But observe what happens if we define the existence of a single state in terms of a “manner of experiencing”: two states constitute a single state if the respective properties are accompanied by a certain manner of experiencing, or by a “conjoint phenomenal character.” Under what conditions is this the case? This is the case only if the instantiations of the phenomenal properties (of the individual states) lead to the occurrence of a single state (corresponding to all the individual phenomenal properties):

What it is to experience a headache and the sound of a trumpet together—what it is for these two experiences to possess a “conjoint phenomenal character”—is for there to be a single experience that in some way includes both the experience of the headache and that of the trumpet. (Bayne, 2010, p. 20; emphasis added)

But whether there is such a single state depends, on the phenomenological level of description, on whether there is a conjoint phenomenal character. This is a vicious circle.

There are at least two ways to avoid the circle. On the one hand, we can offer an account of the conjoint phenomenal character or the “manner of experiencing” that is characteristic for phenomenally unified fields. This approach would amount to giving a phenomenological description of the phenomenal difference. I suggest that it is the most straightforward way of proceeding. But offering such an account will make SSC superfluous.5 On the other hand, the circle can be avoided by turning to levels of description that provide objective criteria (i.e., criteria that are accessible from the third-person perspective). We could then add objective criteria to the tripartite account, for instance, by saying that phenomenal states are also partly individuated in terms of neural properties. Interestingly, previous work by Bayne suggests that he himself believes (or at least used to believe) that these criteria will be found on the neurobiological level of description. We will investigate this in the following section, where I show that this project is most likely to fail (unless a characterization of the phenomenal difference is taken into account, which, again, will make SSC superfluous as an account of phenomenal unity).



3.3.2   The Metaphysical Digression Suggested by Bayne’s Account Is a Dead End

Let us recap. Bayne’s account implies that phenomenal states can have phenomenal states as proper parts. This raises the question: under what conditions are two phenomenal states fused into a single phenomenal state? Apart from specifying the need for a “conjoint phenomenal character” (which must not be identified with a further phenomenal property), Bayne remains silent on what constitutes the difference between two separate phenomenal states, and two phenomenal states that are parts of the same phenomenal state—at least as long as we are operating on the phenomenological level of description.

As mentioned above, it might seem that versions of SSC like Bayne’s are paving the way to operational definitions of phenomenal unity, seeing that the difference between a single state and a collection of states is surely something that could be investigated on the representationalist, neurobiological, and other subpersonal levels of description. Furthermore, it seems that a phenomenological description of the phenomenal difference is not even necessary to do this.6 Something like this view has been put forward by Elizabeth Schechter:

We may for the time being have to content ourselves, that is, with pointing to a number of situations in which the co-consciousness relation appears to obtain.… It is one of the goals of cognitive psychology to investigate and to eventually illuminate the particular kind of integration that is co-consciousness—or, instead, to discover that there is no single relation that obtains in all the examples we gave, and by which we sought to uniquely identify it. (Schechter, 2013b, p. 199)

In what follows, I argue that such a view is problematic. As Schechter points out, it might eventually be discovered that there is no single relation that corresponds to the relation of co-consciousness.7 However, the situation may be even worse: it might turn out that there is no phenomenal unity in the first place. Given the assumption that we can delegate the problem of phenomenal unity to subpersonal levels of description, one could argue as follows: if the neural underpinnings of some phenomenal parts are distinct, there is reason to believe that phenomenal unity does not exist.8 The mere possibility of such a result should be embarrassing for proponents of SSC, because they claim to have identified an explanandum (phenomenal unity), which is even taken to be a necessary feature of consciousness. Still, unless they treat the phenomenological contribution made by phenomenal unity as primitive, it could turn out that this putatively necessary feature of consciousness is an illusion. Worse, unless we can specify what the phenomenal difference brought about by phenomenal unity would be, if it were to exist, we would not even know what it is that has been shown to be an illusion. Perhaps it would only show that the term “phenomenal unity” is meaningless if we follow the SSC.

The alternative is to provide phenomenological characterizations of phenomenal unity that are sufficiently rich and clear for the target phenomenon to become theoretically and empirically tractable. At the least, it must (in principle) enable a hypothesis about the underpinnings of conscious experience that can be tested, using research at subpersonal levels of description. As I will show, this is not the case for SSC. In Wiese (2016b), I diagnose the problem as follows:

This strategy … supports at best a conditional claim of the form: “IF we experience everything as part of a single common experience, THEN the neural underpinnings of consciousness constitute a single neural state.” Finding that the neural underpinnings of consciousness constitute a single neural state (or that there is a single consciousness-making mechanism or process in the brain) does not falsify the phenomenological claim, but it does not (uniquely) support it either. For the same prediction can be derived from more conservative phenomenological claims. (Wiese, 2016b, sect. 5)

Here, I show that any objective criteria that specify the single state difference should be constrained by a phenomenological description of the phenomenal difference. This shows that the problem of characterizing the phenomenal difference is more fundamental than the problem of characterizing the single state difference or of accounting for it on other levels of description. But once this more fundamental problem has been addressed, it becomes superfluous to quarrel about criteria for the existence of single conscious states.9

To show this, I next review a discussion between Tim Bayne and Gerard O’Brien and Jon Opie in the Australasian Journal of Philosophy. O’Brien and Opie argue that consciousness is not unified, while Bayne defends the view that it is. Apart from this major disagreement, they all accept SSC. Here is how Bayne defines the explanandum: “[A]ll of a subject’s experiences are part of a single phenomenal field: all of a subject’s experiences are co-present in her consciousness, they are part of a single global experience” (Bayne 2000, p. 248; as cited according to O’Brien and Opie, 2000, p. 255). We have seen that this is just Bayne’s underlap model: two phenomenal parts are phenomenally unified if they are part of the same global phenomenal part. Let us now compare this to O’Brien’s and Opie’s way of framing the problem; it is useful to quote it in detail:

It is difficult to deny that instantaneous phenomenal consciousness comprises a number of identifiable parts (cf. the reference to the co-presence of “experiences” in Bayne’s characterisation). Most theorists understand these parts in representational terms: conscious experience is composed of numerous distinct contentful elements. But then we have a problem: how are we to reconcile the representational multiplicity of phenomenal consciousness with its alleged unity? The only answer that presents itself is that the distinct contents must be fused in a single experience (cf. the reference to a “single global experience” in Bayne’s characterisation). (O’Brien and Opie, 2000, p. 256; emphasis added)

Although O’Brien and Opie (henceforth: O&O) dispute the claim that consciousness is unified, the above quote clearly shows that they agree that if consciousness were unified, then there would be a single global experience. As a result, the focus of the discussion becomes the question of whether there is such a thing as a single global experience.

O&O adhere to what they call a “multitrack conception of consciousness” (thereby distinguishing it from “singletrack conceptions”; see O’Brien and Opie, 2000, p. 261). The main assumption of this view is that consciousness is generated independently at different sites in the brain.

One reason to prefer a multitrack conception over single-track accounts is that it could be said to be more parsimonious: a multitrack model need not posit a further place in the brain or a process that brings the contents (that are coded at different sites in the brain) together. However, as O&O note, the multitrack conception can also be said to be less parsimonious in that it posits multiple consciousness making mechanisms (CMMs) in the brain, whereas single track models only posit one (cf. O’Brien and Opie, 2000, p. 259). The two views are illustrated in figure 3.3.
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Figure 3.3
Multitrack vs. single-track conceptions. Multitrack conceptions posit that the sites in the brain where contents are coded are also where individual conscious states are generated; single-track conceptions deny this. The gray areas depict consciousness-making mechanisms: according to multitrack conceptions, there are several, numerically different consciousness-making mechanisms; according to single-track conceptions, only a single consciousness-making mechanism exists.


Note that the question of relevance to the problem of phenomenal unity is (according to SSC) whether there is a single global experience. But the discussion between single- and multitrack accounts focuses on the question of whether there is a single CMM in the brain. These questions are only equivalent if the following two assumptions are made:



1. If the brain has multiple CMMs, then no single global experience exists.

2. If the brain has only a single CMM, then a single global experience exists.



Neither of these claims is trivial; the first is especially highly doubtful. For it is entirely consistent to claim that multiple independent CMMs exist in the brain that give rise to distinct experiences, but that there is nevertheless a single global experience, constituted by these different experiences. Such a view has, for instance, been defended by Semir Zeki (2003). He distinguishes three hierarchically ordered kinds of consciousness, of which only the highest is unified:

Micro- and macro-consciousnesses, with their individual temporal hierarchies, lead to the final, unified consciousness, that of myself as the perceiving person. This and this alone qualifies as the unified consciousness, and this alone can be described in the singular. (Zeki, 2003, p. 217)

At the level of micro- and macro-consciousness, one does not find unity, but “many consciousnesses that are distributed in time and space” (Zeki, 2003, p. 214). Furthermore, Zeki advocates a multitrack conception, as he holds that “cortical processing sites are also perceptual sites” (Zeki, 2003, p. 215) and that “to perceive something is to be conscious of it” (Zeki, 2003, p. 214). Hence, his view contradicts the first of the two assumptions listed above.

O&O would probably dispute that the third of Zeki’s three levels of consciousness exists. His reference to “myself as the perceiving person” makes it sound a bit as if he identifies phenomenal unity with subject unity. O&O concede that a “phenomenal sense of subject unity” exists (O’Brien and Opie, 1998, p. 394) and that this might lead to the impression that there is a single global conscious state. But of course they deny the existence of such a single state.

However, even if Zeki’s view is mistaken, one still has to argue for the connection between CMMs and single conscious states. Unless such an argument is provided, we get the following preliminary result: SSC is problematic, because it is difficult to verify whether activity in a neurotypical brain usually gives rise to a single global experience. In particular, the single state question cannot be replaced by the question of whether there are multiple CMMs in the brain. Independently generated conscious states can, in principle, still constitute a single experience (cf. Zeki’s account); conscious states that depend on a single CMM can, in principle, still be separate (to pump your intuition, think of two candles that are lit by the same flame).

Taking phenomenological reports into account does not necessarily help settle the question of whether there is a single global state. For it may always be possible to defend the view that there is no single global experience by arguing along the following lines: true, the features of conscious experience you describe are just what is to be expected if a single global experience exists. But this does not show that multiple independent experiences (that do not constitute a single experience) cannot have these features as well.

But let us, for the sake of argument, assume a direct connection between CMMs and single neural states.10 In other words, everything that is affected by a single CMM constitutes a single neural state and whenever there are distinct CMMs, their activity is associated with distinct neural states. (This means we are making the two assumptions given above, but with respect to neural states instead of with respect to experiences.) To settle the dispute between single- and multitrack accounts, it must be possible to translate the unity statement, “the neural underpinnings of the subject’s conscious experience constitute a single neural state,” to “the subject’s conscious experience is unified.” However, the criteria for regarding neural states as a unity may be different from those for regarding phenomenal parts as a unity—even if it may seem intuitively appealing to make this inference (i.e., to infer the existence of a single conscious experience from the existence of a single neural state, or the existence of multiple neural states from the existence of multiple experiences).11

I suspect the underlying intuition is that a unity claim regarding neural states will not be made independently of functional and computational considerations. In other words, whether two neural states constitute a single state will depend not only on properties like, firing rates of neural populations involved in these processes, but also on their causal properties or the computations they implement. A process that unifies neural underpinnings of phenomenal parts would then plausibly also unify the conscious experience constituted by these phenomenal parts (unless we assume consciousness is completely independent of functions and computations). However, even if this claim is plausible, it is a claim that needs further evidence. Specifically, we need to determine whether the differences on subpersonal levels of descriptions can be associated with relevant differences on the phenomenological level of description. For this, either we need to characterize the phenomenal difference to see whether this can be accounted for by the respective subpersonal differences, or we need to determine what phenomenal differences these subpersonal differences bring about.




3.4   Interim Conclusion

The discussion in this chapter has yielded the following results:



1. The single state conception SSC construes the problem of phenomenal unity as entailing the following metaphysical question: under what conditions does a single global conscious state exist? (Or, if the existence of a single conscious state is defined in terms of phenomenal unity, it seems that phenomenal unity must be treated as primitive, and hence remains mysterious.)

2. This question cannot be answered without (a) providing an account of the phenomenal difference or (b) taking subpersonal levels of description into account.

3. Subpersonal criteria for the existence of a single conscious state should be evaluated against the backdrop of an account of the phenomenal difference. However, once an account of the phenomenal difference is in place, SSC becomes superfluous.



Note that SSC should not be seen as complementary to accounts of the phenomenal difference. It implies that the phenomenal difference goes along with the existence of a single state, or even that there is a phenomenal difference by virtue of the existence of a single phenomenal state. This is an independent claim that needs further justification. Moreover, to be meaningful, the claim must be complemented by a metaphysical digression into phenomenal state individuation. In the end, it may turn out to be useful to say that a subject enjoys a single global state whenever the phenomenal parts that make up her phenomenal field are co-conscious. But this assertion does not add to our understanding of the problem of phenomenal unity as a phenomenological problem. Instead, it makes the problem more complicated, conceals possible solutions, and provokes unnecessary debates. In the following chapters, we will see how the phenomenal difference can be characterized independently of SSC.



Notes

1. Hurley calls this the “just more content” argument:

The truth that it is thought: “I am thinking that p,” plus the truth that it is thought: “I am thinking that q” do not together determine that it is also thought “p and q” or “I am thinking that p and q,” unless the same person is thinking in each case. But the latter is an objective matter. In the absence of objective context, first-person or “I” contents do not determine the unity of consciousness; they are just more contents for which the unity issue arises again. For this reason, I think it’s appropriate to dub this neo-Kantian argument the “just more content” argument from unity to objectivity. The point is that more than “just more content,” even if it is “I”-content, is needed to make sense of unity and separateness; something outside of content, something objective, is needed. (Hurley, 1994, p. 61)

The idea, as I interpret it, is that “I-content” can only serve to detect unity if it can be established that the “I” in “I am thinking that p” is the same (token) “I” as in “I am thinking that q”; otherwise, it could be that the two thoughts are thought by two different persons. But subjectively, there is no difference between the instantiation of a single “I-content” and the instantiation of two distinct “I-contents” of the same type (in the same phenomenal field). Therefore, the two-token case would have to count as a case of unity (if subjective criteria are thought to be sufficient). But this is odd, because the two tokens could be experienced by two distinct persons, and in such a case, we would not like to speak of unity. (It may seem that the problem could possibly be avoided by substituting “I-contents” with something different, like a “unity content.” However, this provokes a version of the just more content argument, which has been dubbed the “explanatory regress objection” by Tim Bayne [2005, p. 502]. More on this in chapter 4.) This argument is Neo-Kantian in the sense that Kant emphasized that combining different representations is an act (which he called synthesis [Kant, 1998, B 103, 135]), not a matter of “adding more contents.”

2. A related point is made by Farid Marour, who points out that it may be intuitive to say that when we introspect, we find that our conscious experience is phenomenally unified, but he wonders how we can introspect the entire phenomenal field, given that introspection is limited: “[a]fter all, it is plausible that introspection is subject to the limitations of working memory” (Masrour, 2014a, p. 513). So this could be another reason we may lack introspective access to phenomenal unity if we follow SSC.

3. As we have seen above, Bayne just calls it the mereological model; “underlap” is more specific and emphasizes that it is different from Barry Dainton’s overlap model (which is mainly a model of diachronic phenomenal unity; see Dainton, 2000).

4. Robert Van Gulick (2014, p. 492) describes this challenge as follows: “Bayne has indicated that he is not claiming that the phenomenal unity of E1 and E2 requires having an experience of their conjunction (nor of the conjunction of their objects), but involves something weaker and less explicit. The problem is to make sense of the added what-it-is-likeness claim, given that it must be something more than just having the conjunction of what-it-is-likenesses, but weaker than having the having the [sic] what-it-is-likeness associated with an experience of conjunction.”

5. It should be noted that proponents of SSC do not usually offer such a phenomenological characterization, especially if they claim that consciousness is unified by virtue of the existence of a single state. As Farid Masrour suggests, this shortcoming on behalf of SSC invites skepticism (cf. also Hill, 2014, p. 504), because it is left open how phenomenal unity contributes to our phenomenology: proponents of SSC accounts “are forced to construe it as a bare relation” (Masrour, 2014b, p. 335).

6. Schechter (2013b, p. 215, fn. 4) even suggests that it might be impossible: “Given the lack of resolution on whether there might be conscious states that lack phenomenal character, it seems preferable to avoid characterizing co-consciousness in exclusively phenomenological terms, at least for the time being.”

7. She also suggests that these relations do not necessarily make a phenomenal difference: “The relation is one that we first pick out on the basis of our pre-theoretical, phenomenological acquaintance with it, but whether or not it holds between two particular experiences is not itself necessarily something that makes a phenomenal difference to any subject” (Schechter, 2013a, p. 691).

8. A position that is similar to this possibility has been defended by O’Brien and Opie (1998) and Zeki and Bartels (1998).

9. One might argue that a similar problem arises for logical subjects (i.e., for organisms): how are they to be individuated? Note that this is a problem almost any account of phenomenal unity must face. There is hope that it is a more innocuous problem than that of phenomenal state individuation. To find criteria for the individuation of organisms, we need not worry about mechanisms underlying consciousness, for instance.

10. Of course, this assumption raises the question of how to individuate neural states.

11. Here is an example. Neurobiological fusion (i.e., that two neural states constitute a single state) is often defined in terms of neural synchrony (or resonance), for instance, by coherent firing rates in the γ-band (Kriegel, 2007; Prinz, 2012). The existence of a single global neural state would thus require that the entire neural underpinnings of a conscious episode fire synchronously. But this (or something close enough) seems to be what happens in epileptic seizures (cf. Haken, 2008 [2002], p. 3). This observation suggests that consciousness and global neural synchrony are not compatible with each other, in other words: consciousness implies integration and segregation (cf. Tononi and Edelman, 1998, p. 1849). Hence, if the existence of a single (global) phenomenal state goes along with the existence of a single neural state (or process), and if neural fusion is defined in terms of neural synchrony, then SSC is inadequate: for global “phenomenal” unity would lead to a breakdown of consciousness.







 



4     What Is It Like to Experience a Third Man?
The Phenomenological Bradley and How to Solve It


In this chapter, I first discuss a problem that is central to accounts of phenomenal unity, which I shall call the phenomenological Bradley. Basically, the problem is to explain how two phenomenal parts can be connected to each other (without treating this “connectedness” as a primitive relation one cannot say more about). This problem is structurally similar to a problem known as “Bradley’s regress” in metaphysics (Bradley, 1969 [1893], pp. 27–28).1 In this chapter, we will see that considering possible solutions to the metaphysical version of the problem is at least heuristically fruitful for the project at hand, because these solutions can, to some extent, also be applied to the phenomenological version of the problem.

In section 4.1, I present both versions of the problem and explain how the phenomenological Bradley can be seen as structurally analogous to the metaphysical version. After that, I present four possible solutions to the phenomenological Bradley (sections 4.2–4.5) and draw connections to historical precursors and existing accounts of phenomenal unity. Then I present the mélange model, which suggests a way in which different possible solutions can be combined (section 4.6). Readers who are mainly interested in the positive proposals made in this chapter can skip immediately to section 4.2.


4.1   The Phenomenological Bradley: A Phenomenological Dual to Bradley’s Regress

It might seem promising to define the phenomenal difference in terms of an additional phenomenal property. The difference between a unified and a disunified phenomenal field would then consist of a special phenomenal part. However, this idea has its problems; in particular, it is vulnerable to what Bayne (2005) calls the “explanatory regress objection.” To illustrate, let us consider the prominent characterization of phenomenal unity by Tim Bayne and David Chalmers:

We can say that two conscious states are subsumptively phenomenally unified (or simply phenomenally unified) if there is something it is like for a subject to be in both states simultaneously. That is, two states are phenomenally unified when they have a conjoint phenomenology: a phenomenology of having both states at once that subsumes the phenomenology of the individual states. (Bayne and Chalmers, 2003, p. 32)

This might be understood as involving some additional phenomenal property. When two phenomenal states are unified, they are accompanied by a phenomenal property corresponding to the conjoint phenomenology. The conjoint phenomenology is a phenomenal property, above and beyond the individual phenomenal properties corresponding to the two states that are unified with each other.

As an example, assume a subject experiences two phenomenal states, e1 and e2, with phenomenology p and q, respectively. If there is no phenomenal unity, the overall experience of the subject can be characterized without reference to any conjoint phenomenology p&q (of having both p and q together). In contrast, if those two states are unified, the subject’s experience will have an aspect that corresponds to the phenomenal property p&q. However, if phenomenal states are taken to be instantiations of phenomenal properties (relative to a certain time and subject of experience), then it seems that p&q is a phenomenal property whose instantiation corresponds to a further phenomenal state e3. This argument leads to the following objection. If e1 and e2 are unified by e3, then to explain how a subject’s experience can be completely unified seems to require an explanation of how e1&e2 can come to be unified with e3. This requirement obviously leads to an infinite regress (see Tye, 2003, pp. 21–22).

As mentioned at the start of the chapter, the problem is structurally similar to what is known as Bradley’s regress.2 Here, I first review possible solutions to Bradley’s regress (based on an overview provided by Anna-Sofia Maurin, 2012); after that, I discuss how these solutions can inspire general solutions to the phenomenological version of Bradley’s regress. I shall call the phenomenological version the phenomenological Bradley (PB; this term is introduced in Wiese, 2016b). Maurin (2012) reconstructs Bradley’s regress as follows:

(U′): There can be contingent unity in complexity. (Maurin, 2012, p. 796)

(U′′): There can be necessary unity in complexity. (ibid.)

(Dtruth): If ⟨P⟩ and ⟨Q⟩ have different truth-conditions, then what reality must be like for ⟨P⟩ to be true is different from what it must be like for ⟨Q⟩ to be true. (ibid.)

(Dmaker) If P and Q are different, then something must make this difference. (Maurin, 2012, p. 797)

An example of a complex whole given by Maurin is a state of affairs Fa, which involves a property (F-ness) and a particular (a). She next distinguishes the following two cases:

A: a and F-ness exist; ⟨a and F-ness exist⟩ is true; ⟨a is F⟩ is true

B: a and F-ness exist; ⟨a and F-ness exist⟩ is true; ⟨a is F⟩ is false. (Maurin, 2012, p. 797)

By (U′), both cases are possible; by (Dtruth), there must be a difference in the truthmakers of A and B; by (Dmaker), something must make this difference—a unifier. We can now repeat the considerations just given for a, F-ness, and the unifier to show that there must be something that unifies the unifier with F-ness and a (cf. Maurin, 2012, p. 797). Two implicit assumptions are made in the argument:

(E1) If F-ness and a are contingently unified by u, then u could exist and not unify F-ness and a.

(E2) If u necessarily unifies F-ness and a, F-ness and a could not exist disunified. (Maurin, 2012, p. 802)

The explanatory regress objection can be formulated as a phenomenological dual of Bradley’s regress by making the assumption that there can be “phenomenal unity in phenomenal complexity.” This means that two phenomenal properties P1 and P2 are instantiated, and they are related by the relation of phenomenal unity, RPU. Furthermore, not only P1-ness and P2-ness and the property of being related by RPU are instantiated (by the same organism), but the proposition ⟨RPU(P1, P2)⟩ is also true (this is what is meant by “phenomenal unity in phenomenal complexity” in what follows). PB now arises



1. if we assume there is a difference between what it is like, on the one hand, simultaneously experiencing P1 and P2, and, on the other hand, experiencing RPU(P1, P2), and

2. if we assume that something must make this difference.



The structural analogy to Maurin’s formulation of Bradley’s regress should be obvious.3

What are possible solutions to Bradley’s regress, and how can they be applied to PB? Maurin considers the following possible solutions:



1. No regress. The unifying moment in complex states of affairs is like glue. This is entirely plausible only if we assume that the glue is attached to the things it glues.4 An elegant way to ensure something like this is to posit that the metaphysical glue depends for its existence on the entities it connects (so whenever the glue exists, the entities exist as well; see Maurin, 2012, p. 799).5

2. No vicious regress. The truth of ⟨p⟩ entails the truth of ⟨it is true that p⟩; similarly, the truthmaker of ⟨Fa⟩ also makes it the case that F-ness is connected to a, and that the unifier is connected to F-ness and a, and so on. A question this solution does not answer is: what makes it the case that a is F in the first place (cf. Maurin, 2012, p. 800)?

3. Benign regress. To explain how a can be F, we only need to posit a state of affairs, namely, that F-ness and a are unified. To explain this fact, we posit that the unifier, F-ness, and a are unified, and so forth (cf. Maurin, 2012, p. 801). Notice how this solution requires that explanations do not have to ground out. Furthermore, it sneaks in a “unifier,” which is actually a further, unexplained, undetermined posit.6

4. No maker. There does not have to be something that makes the difference between the above-described cases A and B (cf. Maurin, 2012, pp. 801–802).

5. Reject E1 and E2 (cf. Maurin, 2012, pp. 802–804).



Before exploring how analogous solutions to PB can be formulated, note the one crucial difference to the metaphysical version of the regress. As Maurin’s reconstruction makes explicit, we can distinguish between contingent and necessary unity in complexity. Clearly, there are contingent cases of unity in complexity (if we define this in terms of a being F). When it comes to phenomenal unity, things are different. As mentioned in section 2.3, many believe that consciousness is necessarily phenomenally unified (at least in ordinary waking states of neurotypical subjects). Hence, it may be that there is a phenomenal property Ffund whose instantiation is entailed by the instantiation of any other phenomenal property. A possible candidate is the directionality of the temporal flow of conscious experience.

Together with this option, we get the following possible solutions to PB (cf. Wiese, 2016b), which I elaborate on in subsequent sections.7



1. Phenomenal fundament. There exists a fundamental phenomenal property Ffund on which all other phenomenal properties depend for their existence. A possible example is the directionality of the experienced temporal flow. (This solution entails the existence of a necessary kind of phenomenal unity in complexity.)

2. Phenomenal glue. There are phenomenal properties Fglue that depend for their existence on other phenomenal properties. To avoid the regress, a difference in the other phenomenal properties must go along with a difference in the gluing properties (for details, see Wiese, 2016b, sect. 3.2). A possible example is given by what Yoshimi and Vinson (2015) call the phenomenology of field transitions (see section 4.3 for an explanation). (This solution is analogous to the no regress solution, combined with a rejection of E1 and E2; cf. Maurin, 2012, pp. 802–804. Fglue is what we get by rejecting the dual to E2: two phenomenal properties P1 and P2 are necessarily unified by Fglue, but they could exist without Fglue, and hence could exist disunified.)

3. Phenomenal replacement. Identify a phenomenal difference without presupposing that some (additional) phenomenal property makes the difference (example: the difference between experiencing first an event A, and then an event B, and experiencing A-followed-by-B). (This solution is inspired by the no maker solution.)

4. Phenomenal disposition. Subjects with unified phenomenal states are disposed to enter cognitive states that have the potential to integrate different experienced contents. (This solution is inspired by the benign regress solution.)



The possibilities listed above have also been outlined in Wiese (2016b). In the following, I provide a more detailed discussion.

These solutions to PB point to general ways in which PPU can be solved. They are general in the sense that they raise further questions that have to be answered, and in the end it could turn out that some of the solutions are infeasible. Below, I argue that the solutions are to some extent complementary to one another. In chapter 5, I explore how they can be extended to account for global phenomenal unity. In this chapter, I only consider the simplest case of phenomenal unity: two phenomenal parts are phenomenally unified. How is that possible?

Since interesting connections to historical precursors and existing accounts of phenomenal unity can be drawn between the four possible solutions to PB considered here, I discuss each solution in a separate section. These sections each contain a subsection with a short description of the solution, and another in which relations to other accounts are reviewed.



4.2   Phenomenal Fundament


4.2.1   Short Description

I emphasized in section 2.2 that conscious experience usually presents us with temporal or dynamic features. In other words, many events we experience are part of a succession of events, and we often perceive objects as enduring, persisting, or changing. Even in situations in which not much is going on in our immediate surroundings, we typically have a sense of the passage of time. At the least, we experience our train of thoughts as moving forward in time.

Experiencing the flow of time involves a sense of a now, along with a before and an after.8 So the temporal flow always has a direction, and all experienced successions and processes unfold in the same direction. There are not multiple flows, or processes running in different directions.9 Hence, the experienced temporal flow is a phenomenal property that can be said to connect all other phenomenal properties.

If it makes sense to say that there exists a separate phenomenal part corresponding to the experienced temporal flow (or its direction), then the above provides at least preliminary reason to believe that all other phenomenal parts depend for their existence on this experienced flow: because it may be impossible to experience anything without experiencing it as part of a temporally extended process, or at least within a temporal context. However, perhaps the experienced flow is not really an additional phenomenal part.

A different way to describe the experienced flow is in terms of a determinable. For example, the property “is azure” is a determinate of the determinable “is a color.” When something is azure, it is thereby also colored. We do not need to add anything to bind the property “is a color” to the property “is azure.” Experienced temporal flow may be a determinable phenomenal property, similarly to the following example from Ole Koksvik:

[C]onsider the volume of some music played over a stereo being gradually doubled over a five-second period. Now imagine this change being carried out on many different occasions, with very different music being played. Obviously, there need be no similarity in what it is like to hear the music after the change between each of these instances. Equally obviously, there is something it is like to experience the volume being doubled in this way. (Koksvik, 2014, p. 120)

Here, the determinable is a dynamic property regarding how the (auditory) contents of consciousness change over a period of time. There are as many ways of experiencing a doubling of volume as there are auditory experiences. Still, they have something in common. Note that this example is purely auditory. The experienced temporal flow may be something like a global determinable, in the sense that everything we experience is a determinate way of experiencing a temporal flow. Experiencing time as having a direction (from past to future) would then not be a separate phenomenal property (because experiencing something as unfolding in time means that one experiences it as having a temporal direction). Instead, it would be an inseparable part of how we experience any process.

Described in this way, the experienced flow would not count as a fundamental phenomenal part, because it would not be a phenomenal part in the first place. However, this does not mean that the flow can never have a corresponding phenomenal part. For it is at least plausible that we can become aware of the fact that everything we experience shares a single temporal flow, and this awareness can then also make an experiential contribution (this already suggests a way in which the phenomenal fundament solution and the phenomenal disposition solution described in section 4.5 may be complementary).

We see that an account of phenomenal unity based on the experienced flow of time faces some difficulties. Still, it will be worthwhile to explore if and how these difficulties can be overcome, because such an account at least promises to satisfy the globality and the phenomenality constraints. Furthermore, it also satisfies the assumption that phenomenal unity is a necessary feature of consciousness, in the sense that we experience a temporal flow in all ordinary waking states. The speed of the flow varies, probably depending on the amount of attention directed to conscious cognitive processes (I. Phillips, 2012), or to bodily and affective states (see Wittmann and Schmidt, 2014). But this variability does not undermine the unity of the flow (in the sense that there is a single direction). Interestingly, if there are dreamless sleep experiences (see Thompson, 2015a,b; Windt et al., 2016), it may be that they display “pure subjective temporality,” as Jennifer Windt (2015b, p. 2) suggests. This points to the possibility of experiencing pure temporal flow, without experiencing any unfolding processes or successions of events.10

These considerations are mainly concerned with 1PPU. On subpersonal levels of description, research on how attention affects the experience of temporal flow will probably be most relevant. A particularly fruitful approach could be to try to explain the experienced flow in terms of predictive processing (cf. Hohwy, 2013; Clark, 2016b). First steps in this direction are made in Hohwy et al. (2015). For future research, it will be most relevant to determine whether the experienced flow is always experientially manifest as an additional phenomenal part (or whether it is best described as a determinable that is not experienced as such, but only by experiencing some of its determinates).



4.2.2   Historical Precursors

4.2.2.1   Immanuel Kant   Kant famously described time and space as pure forms of intuition (Formen der reinen Anschauung). A form is not the same as a representation (Vorstellung), so it is not obvious that time and space are experienced as such, even if we assume that the Kantian approach is on the right track. However, it seems that Kant held that the pure form of intuition was also represented but apparently not as such—instead, only in combination with empirical objects:

Der Raum stellt gar keine Eigenschaft irgend einiger Dinge an sich, oder sie in ihrem Verhältnis auf einander vor, d.i. keine Bestimmung derselben, die an Gegenständen selbst haftete, und welche bliebe, wenn man auch von allen subjektiven Bedingungen der Anschauung abstrahiert. Denn weder absolute, noch relative Bestimmungen können vor dem Dasein der Dinge, welchen sie zukommen, mithin nicht a priori angeschaut werden.…

Gehen wir von der subjektiven Bedingung ab, unter welcher wir allein äußere Anschauung bekommen können, so wie wir nämlich von den Gegenständen affiziert werden mögen, so bedeutet diese Vorstellung vom Raume gar nichts. Dieses Prädikat wird den Dingen nur in so fern beigelegt, als sie uns erscheinen, d.i. Gegenstände der Sinnlichkeit sind. (Kant, 1956 [1781/1787], B 42/43)

Space represents no property at all of any things in themselves nor any relation of them to each other, i.e., no determination of them that attaches to objects themselves and that would remain even if one were to abstract from all subjective conditions of intuition. For neither absolute nor relative determinations can be intuited prior to the existence of the things to which they pertain, thus be intuited a priori.…

If we depart from the subjective condition under which alone we can acquire outer intuition, namely that through which we may be affected by objects, then the representation of space signifies nothing at all. This predicate is attributed to things only insofar as they appear to us, i.e., are objects of sensibility. (Kant, 1998, B 42/43)

This suggests treating time and space as determinables, which are determinately represented (in various ways) by intuitions. All intuitions would then share the property of representing spatio-temporal features, but the features represented could still be different.

4.2.2.2   Franz Brentano   Franz Brentano is probably best known for introducing the notion of intentionality to philosophy of mind. Furthermore, he explicitly dealt with the problem of the unity of consciousness. Here, he emphasized the point that unity does not imply simplicity but is compatible with a plurality of parts, and that consciousness in fact displays a multitude of different (experiential) parts. In particular, this can also mean that a phenomenal field contains a multitude of wholes. But according to Brentano, the phenomenal field is also globally unified. The sense in which it is unified can be paraphrased in the following three ways:



1. every unified phenomenal field is “a single thing” (see Brentano, 1982, p. 11);

2. every unified phenomenal field constitutes the experience of a single reality (see Brentano, 1973, p. 232); and

3. every unified phenomenal field has substantial properties that do not change (see Brentano, 1974 [1933], pp. 53–54).



Interestingly, Brentano also linked the unity of consciousness to the idea that the subject of experience is the unifying moment. This, at least, is suggested by Barry Smith’s interpretation of Brentano’s account:

This gives Brentano a new means of explaining how it is, when I am seeing and hearing, that it is the same I that is subject in both acts. That is, it gives him a new means of accounting for the unity of consciousness—for the fact that experience does not resolve itself into a multiplicity of separate bits. The mental acts of a single subject overlap, he now holds: both synchronically and diachronically they share in common a certain constant kernel which we may call the self. (Smith, 1996, pp. 71–72)

Perhaps this line of thought can be applied to phenomenal fields. The idea would be the following. Consciousness is unified in the sense that you cannot add or subtract parts from a unified field; rather, you can only enrich or extend a unified field, without altering its substance. Conceptually, one might have to make a distinction between two kinds of phenomenal properties: properties that constitute the substance of the phenomenal field, and properties that characterize the accident of the phenomenal field.11

We can describe this as a version of the phenomenal fundament solution, if we describe the substantial (essential) parts of a phenomenal field as fundamental parts (which have to exist for any other phenomenal parts to exist). A problem with this view is that is not clear whether something like the substance-accident distinction can be meaningfully applied to phenomenal fields. However, I return to this idea in section 5.7, where I discuss possible invariant phenomenal parts of phenomenal fields.

4.2.2.3   Edmund Husserl   In a footnote in section 4.3.1, I have already quoted Husserl on the temporal flow. In paragraph 38 of his Phänomenologie des inneren Zeitbewußtseins, Husserl held that there are multiple experienced flows, yet he also claimed that they are somehow connected:

Wir finden viele Flüsse, sofern viele Reihen von Urempfindungen anfangen und enden. Aber wir finden eine verbindende Form, sofern für alle nicht nur gesondert das Gesetz der Umwandlung von Jetzt in Nicht-mehr und andererseits von Noch-nicht in Jetzt statthat, vielmehr so etwas wie eine gemeinsame Form des Jetzt, eine Gleichheit überhaupt im Flußmodus besteht. (Husserl, 2013, p. 83)

We find many flows because many series of primal sensations begin and end. But we find a connecting form because the law of the transformation of the now into the no-longer—and, in the other direction, of the not-yet into the now—applies to each of them, but not merely to each of them taken separately; there rather exists something like a common form of the now, a universal and perfect likeness in the mode of flowing. (Husserl, 1991, p. 81)

The “connecting form” may allude to Kant’s “pure form of intuition.” It could be possible, though, that all experienced temporal objects share a single temporal direction in which they are experienced as unfolding, and that this is what Husserl meant by a “connecting form.”

A closer look at Kant’s and Husserl’s work on temporal consciousness reveals that a connection might exist between the phenomenal temporal flow and phenomenal subjecthood. Ronald Morrison (1978), for instance, points out that, according to Kant: “Time means change and change means a lack of unity in consciousness because the change is always from one absolutely discrete moment to another. It is for this reason that the problem of the unity of consciousness boils down to accounting for a permanent subject” (Morrison, 1978, p. 185). In paragraph 36 of Husserl’s Phänomenologie des inneren Zeitbewußtseins, we find the following famous passage, which at least describes the temporal flow as “absolute subjective”:

Dieser Fluß ist etwas, das wir nach dem Konstituierten so nennen, aber es ist nichts zeitlich “Objektives.” Es ist die absolute Subjektivität und hat die absoluten Eigenschaften eines im Bilde als “Fluß” zu Bezeichnenden, in einem Aktualitätspunkt, Urquellpunkt, “Jetzt” Entspringenden usw. (Husserl, 2013, p. 82)

This flow is something we speak of in conformity with what is constituted, but it is not “something in objective time.” It is absolute subjective and has the absolute properties of something to be designated metaphorically as “flow”; of something that originates in a point of actuality, in a primal source-point, “the now,” and so on. (Husserl, 1991, p. 75)

Further on, Husserl writes that the absolute flow contains a self-appearance of the flow (cf. Husserl, 1991, p. 83). According to Dan Zahavi’s interpretation, this means that inner time consciousness can be identified with the prereflective self-givenness of experience (Zahavi, 2005, p. 66). Even though this does not necessarily involve an experienced self (as Morrison’s interpretation of Kant seems to suggest, cf. above), it at least hints at a connection between the flow and phenomenal subjecthood.




4.3   Phenomenal Glue


4.3.1   Short Description

According to this idea, a unifying phenomenal part is a special “gluing” part Fglue that is only instantiated if two (or more) other specific phenomenal parts are instantiated. This means that two different phenomenal fields (each of which are phenomenally unified) must differ both in at least one gluing part Fglue and in at least one further phenomenal part.12

A possible example of this solution is the phenomenology of field transitions. An insightful treatment can be found in Yoshimi and Vinson (2015, p. 117), in their discussion of Aron Gurwitsch’s field theory of consciousness. According to Gurwitsch’s theory, conscious experience is (attentionally) structured into three broad regions: the theme, the thematic field, and the margin. The theme comprises everything that is in the focus of attention; the thematic field contains everything relevant to the theme, and the margin constitutes everything experienced as peripheral. Crucially, our focus of attention changes almost constantly, and such field transitions, in which things that were outside the focus of attention enter the theme, are foreshadowed by experiencing the predictive relevance of peripheral items, as Yoshimi and Vinson call it:

The predictive relevance between a theme and a peripheral item is (roughly) the probability of transitioning to that peripheral item, given what the current theme is.… The more the theme predicts that a given peripheral item will occur next the more predictively relevant that item is to the theme. Peripheral items which are highly predictively relevant to the theme are experienced as a kind of sense of what’s coming next, i.e., what Husserl and Gurwitsch called “adumbrations” or “protentions.” When adumbrations materialize as expected, experience unfolds in a smooth way. When they fail to materialize as expected, a disruption is experienced. (Yoshimi and Vinson, 2015, p. 117)

As I have pointed out in Wiese (2016b, sect. 3.2), predictive relevances can be conceived as phenomenal glues for two reasons. First, they connect at least two phenomenal parts (since the predictive relevance “is (roughly) the probability of transitioning to that peripheral item, given what the current theme is” (see the quotation above). Second, they can make a phenomenal difference, because they can be “experienced as a kind of sense of what’s coming next” (as quoted above).

A third condition that has to be satisfied is a modal condition: predictive relevances must depend for their existence on the phenomenal parts they connect. It is plausible that this condition is satisfied, at least in ordinary waking states (otherwise, it would be possible to experience the predictive relevance of a peripheral item to the theme without experiencing the peripheral item or the theme).

A potentially problematic aspect of this option is that it is not evident how modal features of phenomenal parts could make a phenomenal difference. In other words, this solution may be formally possible but phenomenologically inadequate. Even if neurotypical subjects never experience a phenomenal property Fglue (e.g., predictive relevance) without experiencing two other specific phenomenal parts G and H (e.g., corresponding to the theme and a peripheral item), how does the subject know? Would it even make a phenomenal difference if the subject could experience Fglue without G and H, but (contingently) happens to experience them all at the same time?

This is an important question, and I can only provide a general suggestion for how to answer it. First, note that a necessary connection between a gluing part Fglue and, say, G and H, is not just a formal fact: it must result from underlying neural mechanisms and can be expected to have further consequences. For instance, it may be that no distinct neural activation pattern exists for Fglue except one that is constituted by a modification of the activation patterns corresponding to G and H. This could explain why Fglue cannot be experienced without experiencing G and H. A further consequence could be that it is impossible to attend to Fglue without thereby also attending to G and H, and impossible to imagine Fglue without thereby also imagining G and H, and so on.

This point has already been noticed by other authors. Giulio Tononi (2012) mentions the following example: when you are perceiving a red apple, you will find it difficult to attend to the redness without attending to the shape. As Tononi puts it: “[n]o matter how hard I try, I cannot reduce the experience of a red apple into the separate experience of its color and its shape” (Tononi, 2012, p. 295). This is different for mere groups of objects, like a collection of five dominoes placed next to each other on a table: I can easily attend to every single domino, even if I am fixating on a point outside the collection of dominoes. In contrast, when we perceive textures, like a dense pattern of curved lines, we find it easy to attend to the pattern as a whole but find it difficult to attend to individual lines (when we fixate on a region outside the texture; see Pylyshyn, 2001, p. 135).

These are consequences that go along with a phenomenal difference, but one that is not always noticed. However, one can become aware of this difference, for instance, by trying to attend to individual parts of an experienced whole (and noticing how difficult it is). So, again, the phenomenal disposition solution could provide a necessary complement: when I experience a phenomenal glue part, I am disposed to experience it as being attached to the parts that are connected by it.



4.3.2   A Historical Precursor and One Current Account

4.3.2.1   Christian Von Ehrenfels   Christian Von Ehrenfels is mostly known for introducing the concept of a Gestalt to philosophy in his 1890 article Über Gestaltqualitäten. In this paper, he built on ideas put forward earlier by Ernst Mach (1903 [1886]). The prime example of a Gestalt quality (Gestaltqualität) is a melody, because it is different from a mere collection of notes.13 In a mere collection, the order of the notes is not specified, for instance, but the order is a crucial feature of the melody and contributes strongly to the way we experience the melody. In other words, a melody, and a Gestalt quality in general, is different from the sum of its parts. Characteristic of Ehrenfels’s Gestalt notion is that the Gestalt quality is conceived as something over and above the primary impressions (Elementarvorstellungen) that constitute the foundation of the Gestalt quality.14

As we will see, a Gestalt quality is similar to a phenomenal glue, because it depends on the phenomenal parts it connects:

Unter Gestaltqualitäten verstehen wir solche positive Vorstellungsinhalte, welche an das Vorhandensein von Vorstellungscomplexen im Bewusstsein gebunden sind, die ihrerseits aus von einander trennbaren (d.h. ohne einander vorstellbaren) Elementen bestehen. Jene für das Vorhandensein der Gestaltqualitäten nothwendigen Vorstellungscomplexe wollen wir die Grundlage der Gestaltqualitäten nennen. (Von Ehrenfels, 1890, p. 262)

By a Gestalt quality we understand a positive content of presentation bound up in consciousness with the presence of complexes of mutually separable (i.e., independently presentable) elements. That complex of presentations which is necessary for the existence of a given Gestalt quality we call the foundation [Grundlage] of that quality. (Von Ehrenfels, 1988, p. 93)

This means that a Gestalt quality is a phenomenal part that is bound to a “complex” of other phenomenal parts; it is bound in the sense that the Gestalt quality would not be instantiated if the complex were not instantiated. So the Gestalt quality depends for its existence on other parts. This makes it very similar to a phenomenal glue.

In spite of this similarity, there is a difference regarding the sense in which a Gestalt quality depends on a complex of phenomenal parts. The above passage by Ehrenfels may give the impression that every Gestalt quality is dependent on a particular token complex. However, it is actually an essential point of this concept that every Gestalt quality is only dependent on a particular type of complex. A melody, for instance, can be played in different keys. Hence, the Gestalt quality associated with a particular melody is something that is independent of the key in which the melody is played, and in this sense it is independent of the particular token complex with which it occurs. Put differently, the Gestalt quality depends on a particular complex only qua type. Ehrenfels considers the fact that different complexes can be associated with the same Gestalt as evidence that the Gestalt quality is distinct from the complex with which it occurs (cf. Von Ehrenfels, 1890, pp. 258–259). This is probably what motivates Kurt Grelling and Paul Oppenheim, in their logical analysis of the Gestalt concept, to define a Gestalt quality of a complex as what remains invariant under transpositions (see Grelling and Oppenheim, 1937, pp. 212–216).15 An obvious example of such a transposition would be to play the notes of a melody in a different key or at a different speed. I return to the idea of an invariant phenomenal part in section 5.7.

4.3.2.2   Alva Noë: Unity as presence   It may be surprising to find a description of Alva Noë’s account here, because it is not explicitly an account of phenomenal unity, and he does not present it in a way that makes explicit reference to something like phenomenal glue. However, I believe it is useful to describe it in this way.

In his 2012 monograph Varieties of Presence, Alva Noë argues that the most important aspect of the problem of perception is the problem of perceptual presence. He defends the view that perceptual presence is a certain kind of availability (Noë, 2012, p. 32). By this he means that the relation between objects of perception and the perceiver depends on how the body moves and how the objects move; there is thus a motorsensory relation, as he calls it, between perceiver and object of perception, and that relation can be stronger or weaker (cf. Noë, 2012, p. 22). I perceive the front of the bird before me differently when I move my head (or when the bird flies away). The same is not true for my thought about the Eiffel tower. The Eiffel tower is thus present to a lesser degree.

Crucially, the perceiver must have an understanding of the motorsensory relation between perceiver and objects; for Noë, understanding is “a form of practical knowledge that is independent of language-use and that is shared by humans and nonhumans” (Noë, 2012, p. 24). When I visually perceive a tomato, sensory signals only provide information about part of the tomato, namely the front. Understanding provides me with information about that which is sensorily absent. Presence is, as Noë puts it, presence in absence (cf. Noë, 2012, p. 16). When I see the tomato, I see the whole tomato, not just the parts of it that affect my sense organs. Noë compares this to physical contact with a person: I can be in contact with you by holding your hand, and I can hold your hand by touching only parts of it.16

Although Noë does not describe it this way, we can reformulate some aspects of perceptual presence in terms of unity. I perceive the tomato as a whole object; I do not just perceive a collection of sensations or of color patches and contours. My experience of the tomato is object-unified. Noë’s account draws attention to the fact that perceptual experiences of wholes involve perceptual presence of things that are hidden (like the back of the tomato). This generalizes at least to some extent. In the famous Kanizsa triangle, we perceive a whole triangle, although parts of its contour are hidden. When we perceptually group items together, we experience a connection between the items, and this connection is hidden. When we hear and see someone speak, we establish a link between the visual and auditory aspects that is, strictly speaking, hidden.17

Interestingly, similar points apply to diachronic wholes. As Noë points out, when we hear an opera singer holding a high C for an extended time,18 we hear the singing “as surging forth from the past” (Noë, 2006a, p. 29): what we heard a few moments ago is still present—although the auditory information (of the past trajectory) is hidden, if we just consider the current sensory input (cf. also Noë, 2012, p. 78).

As mentioned above, Noë explains perceptual presence with reference to understanding, which he characterizes as practical knowledge of sensorimotor relations. O’Regan and Noë (2001) call the laws of such relations sensorimotor contingencies (SMCs). SMCs are patterns of motor activity and sensory signals. For instance, when I turn my head to the right, my visual field will shift to the left. When I move toward the speakers of my hi-fi system, the auditory signal becomes stronger (the music becomes louder). These are examples of very general contingencies, and things obviously get more complicated when we try to describe more subtle phenomena in terms of SMCs.

Crucially, whole objects can be associated with SMCs that significantly differ from SMCs associated with mere collections of parts. The reason we experience features like the redness and shape of a bottle as belonging to a single object is that they share motorsensory relations: their location in the visual field, for instance, depends in the same way on how I move and how the bottle moves. In other words, the perception of the bottle presents me with a single, unified object, because a single, unified object (the bottle) is the external cause of the changing sensory signals: “What explains the conceptual unity of experience is the fact that experience is a thing we are doing, and we are doing it with respect to a conceptually unified external object” (O’Regan and Noë, 2001, p. 967). Similarly, some SMCs associated with one object may also be associated with other objects. For instance, knowledge about SMCs related to my hand may also involve the bottle, because some ways in which my hand can be moved change the sensory signals associated with the bottle. For instance, I could reach for the bottle and grasp it, or I could knock it off the table.

Since knowledge about SMCs is a practical kind of knowledge, and since the understanding that results from it goes along with a sense of presence, I take it that knowledge about SMCs makes a phenomenal difference. The content can arguably not be described in a propositional format, but it must depend on contents of different phenomenal parts. Consider the SMCs that govern how the sensory signals caused by the front of a tomato would change if I turned my head to look around it. As a rough (and crude) approximation, we could say that the SMCs have a content like “when the head is turned like this, certain parts of the tomato will cease to be visible and others will come into view.” So the corresponding phenomenal part depends at least on those phenomenal parts that will be affected (change) when I turn my head. Hence, phenomenal parts corresponding to sensorimotor knowledge can be regarded as phenomenal glues.

Can this idea be generalized in such a way that it can account for global unity? To the best of my knowledge, neither Noë nor O’Regan have ever tried to account for global phenomenal unity in terms of SMCs. But at least Noë’s work on perceptual presence is suggestive of such an interpretation. What he seeks to account for is not only the presence of individual objects but also the presence of the world.19 In a way then, perceptual presence is perceptual unity of the world (or at least unity is an aspect of perceptual presence). However, it is not clear that the idea can also account for unity of perceptual and nonperceptual phenomenal parts.20

A further problem is that Noë’s account seems to resist further analyses on subpersonal levels of description. For instance, Noë claims that perception cannot be understood in terms of (neural) representation, and that the subject’s environment (or her engagement with the environment) forms a constitutive part of perception.21 Hence, we cannot simply identify the perception of visible (and nonvisible) parts of an object with certain neural processes, and then find neural correlates of the unity relation by studying possible and actual relations between such neural processes. Of course, Noë might be wrong about the neural implementation of what he calls “understanding” (cf. Madary, 2016). But a definite verdict on this issue has to wait until more knowledge has been gained on how the brain enables understanding of SMCs.22




4.4   Phenomenal Replacement


4.4.1   Short Description

The basic idea of this solution is: phenomenal unity and phenomenal disunity differ, but this difference is not something additional. How can there be a difference without something that makes the difference? Schumann (1898, p. 134) offers a nice illustration: cut a piece of paper into four parts. The difference between a unified piece of paper and the four pieces is not an additional element. Still, there is a difference between a single piece of paper and four separate pieces.

Let us try and apply this idea to phenomenal parts by considering the following analogy. Experiencing something red is different from experiencing something blue. But this does not mean that there is something additional in one of the cases. Similarly, a disunified experience may involve instantiating phenomenal properties F and G; but to turn this into a unified experience, we do not have to add some phenomenal property; we have to replace F and G by some other property H. What could this property be?

It may be fruitful to focus on phenomenal properties corresponding to experienced successions or durations. There is a difference between experiencing first A and then B, and experiencing A-followed-by-B. And it is not obvious that this difference is simply due to an additional phenomenal property. It seems rather that experiencing successions or durations is prior to experiencing pointlike events (cf. the discussion in section 2.2).



4.4.2   Historical Precursors and One Current Account

4.4.2.1   Immanuel Kant   We already noted a possible connection between phenomenal unity and phenomenal subjecthood in connection with Kant’s and Husserl’s theories. Here is another way in which a connection between phenomenal unity and phenomenal subjecthood could be drawn: everything I experience is experienced by me, from my personal perspective or point of view. Conscious experience, according to this view, is necessarily subjective: it is self-referential in some sense. A precursor to this idea can be found in the following passage from Kant:

For the manifold representations that are given in a certain intuition would not all together be my representations if they did not all together belong to a self-consciousness; i.e., as my representations (even if I am not conscious of them as such) they must yet necessarily be in accord with the condition under which alone they can stand together in a universal self-consciousness, because otherwise they would not throughout belong to me. (Kant, 1998, B 132/133)

It is relatively clear that the condition under which distinct representations can “stand together in a universal self-consciousness” is not an additional phenomenal property, because unconscious representations must also satisfy this condition, according to Kant. However, one could still argue that unconscious representations that fulfill this condition are experienced differently when one becomes conscious of them. More specifically, there are at least two ways in which this can result in a phenomenal difference: (1) all contents of consciousness must at least be disposed to have a phenomenal sense of ownership (“this experiential content is part of my conscious experience”); and (2) contents of my conscious experience are perspectival (e.g., in the sense that they jointly constitute a coherent point of view; cf. Van Gulick, 2004, 2014), and I can become experientially aware of this.

These options may, again, be compatible with the phenomenal disposition solution described in section 4.5. Furthermore, when a collection of phenomenal parts jointly constitute a coherent point of view, no additional phenomenal part exists, but there is still a phenomenal difference (when we compare this to a hypothetical case in which different phenomenal parts are less coherent or do not create a point of view).

4.4.2.2   Franz Brentano   We already noted above that Brentano is known for the concept of intentionality and his work on the unity of consciousness. However, based on the works of Aristotle, Brentano also developed a sophisticated taxonomy of parts. This work is especially relevant at this point.

The most general mereological distinction Brentano makes is between separable and distinctional (i.e., nonseparable) parts. Brentano construes this difference as ontological: a part is separable from another part, just in case the first part continues to exist when the other part no longer exists (see Brentano, 1982, p. 12). Separable parts can be one-sidedly separable or two-sidedly separable. As examples of two-sidedly separable parts, Brentano mentions seeing and hearing: you can simultaneously hear and see a bird, but it is also possible to hear it without seeing it, and to see it without hearing it (so the corresponding phenomenal parts are mutually separable). Examples of one-sidedly separable parts are representing and desiring (Vorstellen and Begehren; ibid.): whenever you experience something, you have, according to Brentano, a representation (Vorstellung) of it in your mind; so when you desire something, you always represent it, but you can represent something without desiring it. As Barry Smith (1992/1993) notes, consciousness has a hierarchical structure that can be described with reference to separability:

The relation of one-sided separability imposes upon consciousness a certain hierarchical order, with ultimate or fundamental acts or mental elements constituting the ground floor. Such elements are one-sidedly separable from other parts of the mind, but they are themselves not such as to have any separable parts. (Smith, 1992/1993, p. 39)

Assuming that consciousness has only a finite number of parts, we can decompose every conscious state into one-sidedly separable parts. These cannot be decomposed any further; in this sense, they can be called “elements.” However, even such elements can be divided into parts, but in a different sense, according to Brentano:

Wer an Atome glaubt, der glaubt an Körperchen, die nicht in kleinere Körper auflösbar sind. Aber auch bei ihnen mag er von Hälften, Vierteln etc. sprechen: Teilen, die nicht wirklich ablösbar, aber doch unterscheidbar sind. Wir mögen sie im Unterschied von andern distinktionelle Teile nennen. Auch in dem menschlichen Bewußtsein gibt es nun außer ablösbaren auch bloß distinktionelle Teile. Und indem das Unterscheiden weitergeht, als die wirkliche Ablösbarkeit, könnte man von Teilen, resp. von Elementen der Elemente sprechen. (Brentano, 1982, p. 39)

Someone who believes in atoms believes in corpuscles which cannot be dissolved into smaller bodies. But even so he can speak of halfs, quarters, etc. of atoms: parts which are distinguishable even though they are not actually separable. To differentiate these from others, we may refer to them as distinctional [distinktionelle] parts. And, since distinguishing goes beyond actual separability, one could speak of parts or elements of elements. (Brentano, 1995, p. 16)

An example of a distinctional part would be the brightness of a blue patch of color. If the brightness is changed, the color changes, and thus does not remain the same (cf. Brentano, 1982, p. 17). Brentano systematically distinguishes four kinds of distinctional parts, but the details are not relevant to the discussion at hand (cf. Brentano, 1982, pp. 20–26).

The phenomenal replacement solution can now be formulated in terms of Brentano’s notion of distinctional parts. When two phenomenal parts P1 and P2 are unified, they are replaced by a different part P3, but they still constitute distinctional parts of P3. Again, a possible example would be experiencing two events as successive (as opposed to just experiencing first one event, then the other).

4.4.2.3   Edmund Husserl   Following Peter Simons (1982, pp. 121–122), we can distinguish three kinds of wholes described by Husserl in his Logische Untersuchungen: narrow wholes, wide wholes, and pregnant wholes.23 Of particular relevance are pregnant wholes, because Husserl explicitly mentions that they avoid positing an infinite sequence of unifying moments (which is a version of PB):

Die Ansicht, gegen die sich unsere Bedenken richten, geht von der vermeintlichen Selbstverständlichkeit aus, daß, wo immer zwei Inhalte ein reales Ganzes bilden, ein eigener Teil (das Einheitsmoment) da sein müsse, der sie aneinander knüpfe. Gehört nun zu a und b das Einheitsmoment ε, so gehört auch zu a und ε—denn auch diese beiden sind ja eins—ein neues Moment ε1; zu b und ε wieder ein neues, ε2; zu ε und ε1, ebenso zu ε und ε2 die neuen Momente ε11 und ε21; und so in inf. (Husserl, 1984, p. 287)

The view against which our objections are directed is based on the apparently plain truth that, wherever two contents form a real unity, there must be a peculiar part, a “moment of unity,” that binds them together. If then U is the moment of unity of A and B, there must be a new “moment” of unity U1, for A and U (since these two are unified) and again a new U2 for B and U; and just so new “moments” U11 and U21, for U and U1, and for U and U2 respectively, and so on in infinitum. (Husserl, 2001, p. 37)

To see how the notion of a pregnant whole avoids a vicious infinite regress, it is useful to contrast pregnant wholes with narrow wholes. A narrow whole displays unity by a unifying moment (or “moment of unity,” as in the translation above) that binds the other parts of the whole together.24 In contrast, a pregnant whole is a collection of parts that bind one another, without the aid of a further thing; all parts are foundationally connected to one another (cf. Simons, 1982, p. 122). In the words of Husserl:

Unter einem Ganzen verstehen wir einen Inbegriff25 von Inhalten, welche durch eine einheitliche Fundierung, und zwar ohne Sukkurs weiterer Inhalte umspannt werden. Die Inhalte eines solchen Inbegriffs nennen wir Teile. Die Rede von der Einheitlichkeit der Fundierung soll besagen, daß jeder Inhalt mit jedem, sei es direkt oder indirekt, durch Fundierung zusammenhängt. (Husserl, 1984, p. 282)

By a Whole we understand a range of contents which are all covered by a single foundation without the help of further contents. The contents of such a range we call its parts. Talk of the singleness of the foundation implies that every content is foundationally connected, whether directly or indirectly, with every content. (Husserl, 2001, p. 34)

According to Husserl, one content is founded by a second content if they are connected in such a way that the first content could not exist without the second (and possible further contents; see Husserl, 1984, pp. 281–282). This foundation can be one-sided or two-sided. Two contents that mutually found each other can be regarded as distinctional parts in the sense of Brentano (because neither could exist without the other, so they are not even one-sidedly separable).

Similarly as in section 4.4.2, we can interpret this as a version of the phenomenal replacement solution. A phenomenal whole is not constituted by two contents A and B plus a unifying moment U. Instead, when two parts are experienced as parts of a whole, they are replaced by a part, of which they are only distinctional parts.

4.4.2.4   Max Wertheimer   At the beginning of the twentieth century, Max Wertheimer, one of the founders of the Berlin school of Gestalt theory, discovered an interesting kind of apparent motion, which he called φ-motion (Wertheimer, 1912). The type of apparent motion discovered by Wertheimer is perceived, under specific circumstances, when two flickering stimuli are presented next to each other on a screen. Crucially, it has to be distinguished from the experience of ordinary apparent motion.

Ordinary apparent motion occurs when two spatially separated stimuli are presented in rapid succession (so that one stimulus is perceived as moving to the location where the other stimulus occurs). In contrast, φ-motion is a pure kind of motion-perception that does not involve perceiving any objects as moving. That the experience of φ-motion is not dependent on objects experienced as moving gives rise to the idea that certain aspects of what one perceives are such that they cannot be decomposed into simpler parts: pure perceived movement cannot be decomposed into the perception of an object at one location at one time and at another location shortly thereafter.26

Here we encounter a crucial difference from Ehrenfels’s Gestalt concept. As seen above, a Gestaltqualität is always dependent on a founding complex—it cannot occur without a complex. If this notion were applicable to the case of φ-motion, we should expect that motion cannot be perceived independently of a moving object. Let us denote the two stimuli that cause the perception of motion by a and b. Perceiving an object as moving would then correspond to an experience of identity: a ≡ b. Characteristic of φ-motion is the fact that a ≢ b is experienced, but the perception of movement occurs nevertheless. In contrast to dependent Gestaltqualitäten, the experience of φ-motion thus reveals itself to be an independent phenomenon (cf. Wertheimer, 1912, pp. 188–189). But the Gestalt in this sense is not just a separable proper part of a whole; instead, it is a whole in itself. What makes it a whole is that it does not have separable parts. Using Brentano’s terminology, we can say that it comprises (at most) distinctional parts. This likens it to Husserl’s pregnant whole, because all parts seem to be (directly or indirectly) dependent on all other parts.

What we can learn from φ-motion is that it is not always clear which parts are dependent and which are independent—for naïvely, one would expect that experienced motion always involves experiencing a moving object. In particular, it shows that complex features can be perceived without their corresponding “simple” features (movement without a moving thing).

Note that the special feature of this phenomenon is that it occurs in the absence of its alleged constituents (motion without moving objects). It suggests that when we experience moving objects, we do not merely experience an object at different successive positions, but rather experience something in addition, namely, movement as such.27

4.4.2.5   Geoffrey Hinton   Geoffrey Hinton (1991) suggests that what accounts for the unity of consciousness is that things can be represented as parts and as wholes. The redness of the bottle and the blackness of the bottle’s plug are usually experienced as parts of the whole bottle. However, by attending to a single aspect of the bottle, this aspect can also be experienced as a whole. So the phenomenal parts corresponding to two features or objects are unified when the features or objects are experienced as parts of a single whole.28 I regard this as a version of the phenomenal replacement solution, because it implies that the difference between phenomenal unity and disunity is that the involved phenomenal parts are different: the corresponding features or objects being experienced in a different way, namely, as parts, not as wholes. Note that this is not yet the entire story, because they must also be experienced as parts of the same object. This is similar to what is often called object unity (Deroy, 2014), whereas here the difference is that experiencing something as a part or as a whole is defined in a very general way.

Hinton offers a representationalist analysis of the difference between representing something as a part and representing it as a whole. The difference is that if something is represented as a part, it is represented in a compressed way (less detailed):

If we are willing to represent the parts in less detail than we represent the whole, we can represent several parts in parallel by using conjunctive representations and these “reduced descriptions” of the parts can be constituents of the representation of the whole. (Hinton, 1991, p. 248)

By attending to a part, the representation is uncompressed and becomes represented as a whole (Hinton, 1991, p. 249). An interesting feature of this account is that the difference between a representation as a whole (let us call this “w-representation”) and a representation as a part (call this “p-representation”) does not make a difference in content as such. For what is a p-representation relative to one system could be a w-representation relative to a different system—depending on the overall representational capacity of the system. Rather, the difference arises, first, from the contrast between the representation itself and the rest of the system’s currently active representations; and second, from the fact that p-representations can be decompressed, while w-representations are uncompressed (though they may contain compressed representations).29

A further interesting aspect is that re-representing the same thing at varied levels of detail is considered a useful coding strategy in computational research up to this day (more than twenty years later). We will encounter this again in chapter 7, when we discuss the framework of PP. So the general idea of Hinton’s proposal is still alive in today’s state-of-the-art research (also in Hinton’s own work, of course; see, e.g., Hinton and Salakhutdinov, 2006; Hinton, 2007).

Hinton’s account, at least as I interpret it here, suffers from a conceptual problem. The term “compressed representation” must be defined relative to some uncompressed original representation. Or, if we define representing something as a part or as a whole just in terms of the level of detail with which it is represented, it is unclear what level of detail is sufficient for experiencing something as a whole. Furthermore, just representing two features as parts does not entail that they are experienced as parts of the same object.




4.5   Phenomenal Disposition


4.5.1   Short Description

The basic idea of this solution is that consciousness could be dispositionally unified in some sense. So when phenomenal properties F and G are instantiated, there is a disposition to instantiate a unifying property H; instantiating H goes along with a disposition to instantiate a further unifying property, and so on. So we do not have to posit an infinite series of phenomenal properties (which could not be instantiated at the same time) but only an infinite series of dispositions. This could be complemented by the phenomenal replacement solution (section 4.4): when a unifying part is generated, it integrates other parts and replaces them.

An example of this could be joint cognitive accessibility (so phenomenal unity would be strongly related to what is called access unity; see Bayne and Chalmers, 2003, p. 29). To satisfy phenomenality, joint cognitive access would have to go along with the instantiation of a phenomenal property. This pairing is not entirely implausible. Joint cognitive access could mean that two (or more) phenomenal representations become the targets of a single cognitive representation (with a content that integrates the contents of the phenomenal representations, e.g., by subsuming them under a single category). According to this idea, the difference brought about by phenomenal unity is only a dispositional difference, but if this disposition is realized, the difference can become experientially manifest.30

This option may also be a necessary complement to the phenomenal fundament solution (section 4.2). For instance, one could argue that the mere fact that two phenomenal parts share a phenomenal flow is not sufficient for phenomenal unity: if it is merely the direction of the experienced flow that unifies different phenomenal parts, then the phenomenal parts experienced by two different subjects could also be phenomenally unified. In fact, since it is plausible to assume that we all experience time as flowing in the same direction, the consequence would be that the phenomenal parts corresponding to different subjects of experience would be unified. This would trivialize phenomenal unity.31

However, what is special about two phenomenal parts experienced by the same subject of experience is that the subject can be disposed to realize that these two parts share the same temporal flow. In contrast, when a subject experiences phenomenal part P1, and another subject simultaneously experiences a phenomenal part P2 (where the associated phenomenal property is not also instantiated by the first subject), the first subject cannot become aware of this shared flow (because the subject is not aware of P2).32

To determine whether and how there can be a disposition to integrate two phenomenal parts, it will be helpful to complement the idea by analyses on subpersonal levels of description. Two main questions have to be answered:



1. Given two phenomenal representations with contents A and B, is there a general way to conceive of a representation that “combines” or integrates the two contents A and B?

2. How can a combinatorial explosion, i.e., a rapid growth of complexity be avoided?



A further questions is: how can we represent that we can, that we are disposed to do something, that we could perform an action affecting different aspects of our conscious experience (e.g., visual and proprioceptive perceptual features)?

An example that is of particular relevance in this context is Chris Eliasmith’s semantic pointer architecture (SPA).

SPA is a theory of how cognition is neurally implemented. The architecture combines the virtues of classical symbolic computationalism and neurally inspired distributed architectures. It is based on the semantic pointer hypothesis, according to which central computational entities are semantic pointers. A semantic pointer is both like a symbol and like a vector, and the combination of these features is not described in a vague way, because the concept of a semantic pointer can explicitly be defined mathematically, physically, and functionally.

Generally speaking, a semantic pointer is a compressed representation, just like a JPEG file contains compressed data (as opposed to a bitmap file, which explicitly stores data for each individual pixel). In the cortical hierarchy, representations at the top level can be conceived as compressed representations of more detailed information represented at lower levels of the hierarchy. Mathematically, this means that representations at lower levels can be described as elements of higher-dimensional vector spaces, whereas representations at higher levels can be described as elements of lower-dimensional vector spaces. Computationally, they are related in the sense that a semantic pointer can be dereferenced, as Eliasmith calls this operation. The idea is that a semantic pointer points to uncompressed (sensory) data, just like a pointer in programming languages points to the memory address of a variable (or other data structures). Given a classical pointer, we can gain access to the data structure it points to; given a semantic pointer, we can gain access to an uncompressed representation (e.g., sensory data that might have caused the semantic pointer). Given uncompressed sensory data, we can compute a compressed representation—a semantic pointer.

So the content of a semantic pointer is more abstract than that of an uncompressed representation, because it is compressed (and more remote from the sensory periphery). This makes SPs computationally more flexible and renders transformations computationally less complex. One especially important transformation in SPA is convolution. Mathematically, convolution is a way of multiplying two vectors (for details, see Eliasmith, 2013), and a crucial aspect of this is that the result is again a semantic pointer that can be described as an element of a vector space with the same dimensionality. This avoids the problem of combinatorial explosion. A drawback is that it entails a loss of information (more compression). Furthermore, the contents of convolved SPs can be difficult to describe propositionally (so it is difficult to imagine what it would be like to experience the content of a convolved semantic pointer—this could point to a computational explanation of why many aspects of conscious experience seem to be so hard to describe). SPA also suggests a way in which dispositions, or action possibilities, can be represented:

The SPA thus provides a natural, but precise and quantitative, means of specifying the kinds of interaction between perception and action that have seemed to many to be central to sophisticated biological behavior. Such a characterization may remind some of the notion of an “affordance,” introduced by psychologist James Gibson (1977). Affordances are “action possibilities” that are determined by the relationships between an organism and its environment. (Eliasmith, 2013, p. 109)

If the contents of such semantic pointers contribute to the contents of consciousness, then this provides a possible way to conceive of how abilities, and possible movements, can contribute to conscious experience in a subtle way.

To sum up, the phenomenal disposition solution may constitute an important complement to the other solutions. It raises several questions, especially regarding the computational and neural underpinnings of such dispositions. Although it is beyond the scope of this book to provide comprehensive answers to these questions, I have tried to show that we can expect these questions to be tractable, for instance, by theories like Chris Eliasmith’s semantic pointer architecture.



4.5.2   One Historical Precursor and Two Current Accounts

4.5.2.1   Franz Brentano   In section 4.4, I already mentioned that Brentano emphasizes that consciousness constitutes a “real unity,” and that he links the unity of consciousness to the experience of a unified reality. Not only do the individual conscious states of a subject constitute a single state, but their contents are also experienced as being unified, as belonging to a single reality. An implication, in Brentano’s view, is that only parts of a single reality can be jointly introspected or otherwise accessed:

Darum, weil die vergleichende Erkenntnis eine wirklich sachliche Einheit ist, wir aber, wenn wir Tätigkeiten des Blinden … und Tauben zusammenfassen, immer nur ein Kollektiv, niemals ein einheitliches, wirkliches Ding gewinnen.… Nur wenn in ein und derselben Realität Ton und Farbe gemeinsam vorgestellt sind, ist es denkbar, daß beide miteinander verglichen werden. (Brentano, 1973, pp. 226–227)

Because the cognition which compares them is a real objective unity, but when we combine the acts of the blind man and the deaf man, we always get a mere collective and never a unitary real thing.… Only if sound and color are presented jointly, in one and the same reality, is it conceivable that they can be compared with one another. (Brentano, 1995 [1973], p. 123)

Of course, it is not clear from this passage alone what Brentano means when he says that sound and color can be compared to each other only when they are part of the same reality. But it does sound a bit as if he is already hinting at the idea that is nowadays called access unity (see Bayne, 2013a, p. 201). So in this sense, at least one aspect of Brentano’s account of the unity of consciousness can be regarded as a version of the phenomenal disposition solution: when two phenomenal parts are experienced as part of a single reality, they can be compared; this comparison can (presumably) result in an additional phenomenal part that integrates the first two parts.

4.5.2.2   David Rosenthal   An elegant version of the phenomenal disposition solution can be formulated in the context of higher-order theories of consciousness. According to David Rosenthal’s (2002) higher-order thought theory of consciousness, what makes a state conscious is that it is accompanied by a higher-order thought (HOT) that is directed at that state. The phenomenal sense of unity can then be readily explained by two factors:



1. Different states can “be conscious in virtue of a single HOT that is about all of them” (Rosenthal, 2002, p. 211)—this is supposed to explain the sense of unity.

2. HOTs can themselves be conscious (but need not be) if they themselves are accompanied by another HOT: “[o]n the HOT model, that means becoming conscious of one’s HOTs, each of which represents its target state or states as belonging to some individual” (Rosenthal, 2002, p. 212)—and this is, roughly, what is supposed to explain why the sense of unity is phenomenal.



The idea is illustrated in figure 4.1. Note that proponents of higher-order theories need not hold that the phenomenal sense of unity is only dispositional. In principle, there might always be a single highest-order state (functionally, this could correspond to a “highest-order binding”; cf. Metzinger, 1995, p. 444), in which case some kind of global unity would always exist (i.e., the entire phenomenal field would be unified in some sense).33
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Figure 4.1
HOTs and the phenomenal sense of unity: How Rosenthal’s HOT theory of consciousness seeks to explain the phenomenal sense of unity. The sense of unity is brought about by a third-order mental state that is directed at those higher-order states that make the first-order states conscious. The third-order state represents its targets as belonging to the same subject.


The reason this formulation of the idea is particularly elegant is that the resources needed to describe phenomenal unity in terms of a thought that is directed at different aspects of one’s conscious experience are already built-in features of HOT theory itself. Of course, this is no advantage if one has reservations about higher-order theories, but at least for proponents of such theories, the above is a natural strategy to satisfy globality in a dispositional sense.34

4.5.2.3   Up in the AIR with Jesse Prinz   Another version of the phenomenal disposition solution can be found in Jesse Prinz’s (2012, 2013) account of the unity of consciousness, which he develops as part of his theory of consciousness. He calls his theory the “AIR” theory, because it claims that conscious states are Attended, Intermediate-level35 Representations. He conjectures that the neural correlate of attention is synchronized neural firing in the gamma-band (usually between 30 and 70 Hz) and points out that independent evidence has been found both for the claim that gamma synchrony is a correlate of attention and that it is a correlate of consciousness (cf. Prinz, 2012, p. 137).

However, Prinz’s theory is not committed to a particular neural implementation of attention. Of particular relevance is what happens when two features are attended to at the same time. According to Prinz, this causes the neural representations of the two features to resonate. Neural resonance is the mechanism that unifies distinct phenomenal representations (see Prinz, 2012, p. 256). By resonance, he means

phase coherence or any other pattern of causal dependency between neural populations. The way one population of neurons fires can be said to resonate with another if and only if the pattern of activity in one depends on the pattern in the other. (Prinz, 2012, p. 254)36

This definition of resonance is relatively general. As a promising candidate for neural resonance, Prinz proposes phase-coherent firing in the gamma-band.

The mechanism that brings about phenomenal unity is, according to Prinz’s theory, not an add-on to the mechanism generating consciousness; therefore, his theory “has built-in resources for explaining the unity of consciousness” (Prinz, 2012, p. 264).

What are the effects of neural resonance, and to what extent does it lead to a phenomenal difference? It is clear that Prinz assumes a phenomenal difference: when two phenomenal states resonate, they are unified, and when they are unified, they are experienced as parts of a single state: “[p]henomenologically, unity occurs when two states are experienced as parts of one experience” (Prinz, 2012, p. 255).

Crucially, neural resonance establishes not just a causal coupling between neural populations, but an interaction. In fact, Prinz suggests that resonance may be the result of an unconscious comparison and calibration process, after which contents are made consciously available (cf. Prinz, 2012, pp. 255–256). The calibration process may only become experientially manifest when a conflict arises between contents represented by distinct neural populations (for instance, a conflict in the signals received by the different senses). This, however, does not signify the absence of a comparison process in cases where no conflict occurs between the senses: “[w]hen no conflicts are found, no corrections are necessary, but comparison has still taken place, and that might be a basis for unity” (Prinz, 2012, p. 253). Prinz backs up this claim, citing, for instance, results showing increased neural activity in sensory integration (cf. Prinz, 2012, p. 254). This increased neural activity, Prinz suggests, might be a sign of increased neural resonance (e.g., phase coherence of firing patterns).

Prinz emphasizes that neural resonance is not identical to representational coherence, which is important, because incoherent experiences can also be unified. However, he suggests that (representational) coherence may increase neural resonance (cf. Prinz, 2012, p. 255). Furthermore, he cites evidence for resonance (increased correlation) in the absence of representational coherence (Doesburg et al., 2008). This may seem to suggest that there need not be a phenomenal difference between unity and disunity in at least two respects.

First, imagine a conscious system lacking a preconscious comparison mechanism. In cases where no conflict is detected by the comparison mechanism, the experienced contents will not be different (from contents experienced by a system having a comparison mechanism). If only the comparison mechanism causes neural resonance (and hence unity), the system lacking this mechanism will have a disunified phenomenal field. But, as the phenomenal parts (the experienced content) can still be the same, a phenomenal difference between unity and disunity does not exist in all cases (according to Prinz’s theory).

Second, it might be objected that the comparison mechanism, according to Prinz, is part of the mechanism generating consciousness. If that is true, there will not be a conscious system lacking the comparison mechanism. So let us assume that being conscious of two things at the same time usually involves co-attention (neural resonance). What is the phenomenal difference brought about by co-attention? One might think there need not be any; after all, Prinz explicitly points out that neural resonance often brings about calibration, but that in some cases, incoherent contents may be co-conscious (see Prinz, 2012, p. 255). So, representational coherence cannot be the phenomenal difference. Interestingly, Prinz suggests that simultaneously experienced contents can be related to each other:

Within vision, we can try to assess whether two items in consciousness are adjacent, proximate, parallel, or perpendicular; equal in size, color, form, or intensity; capable of fitting together; and so on. Across modalities, we can compare duration, direction of motion, location, and numerosity. (Prinz, 2012, p. 265)

If we assume that such comparisons require that the compared items are both present in working memory, and if we assume that this requires co-attention (as entailed by Prinz’s theory), then it follows from Prinz’s theory that unity is not only necessary but also sufficient for such comparability. So, although Prinz does not define phenomenal unity in terms of experienced relations between experienced items, his theory does require that co-consciousness enables such comparisons. From this, it is only a short step to the view that experiencing spatial, temporal, and other relations between items is the phenomenal difference that is characteristic of phenomenal unity.

In this sense, Prinz’s theory bears some similarity to accounts by Masrour and Hill (which I discuss in chapter 5).37 Another reason this aspect of Prinz’s account is interesting is that it makes a connection to access unity (see Bayne and Chalmers, 2003, p. 29). Access unity is usually defined in terms of accessibility to cognitive subsystems that enable verbal report, control of behavior, rational thought, and similar capacities; working memory may play an important role in access unity. If this is correct, we can say that phenomenal unity is a kind of access unity, according to Prinz’s account; furthermore, it shows that access unity can go along with a phenomenal difference.

Interestingly, according to Prinz’s account, phenomenal disunity is possible, because two items can be made available for working memory without co-attending to them.38 However, consciousness is still necessarily unified in the dispositional sense, provided that any two items we are conscious of can be co-attended to.

This may also explain why we fail to notice cases of disunity (i.e., cases in which conscious representations do not resonate): Prinz suggests that this may be due to an illusion, akin to the refrigerator-light illusion: “when you look for unity, you find it, even if it wasn’t there before you looked” (Prinz, 2012, p. 271). The reason is that introspecting two consciously experienced items (to see whether they are unified) may involve co-attending to them. However, doing so will cause them to resonate and hence to become unified (cf. ibid.). A consequence of this hypothesis would be that consciousness is globally unified in the potential sense: to unify two phenomenal parts with each other, we just have to introspect them (and as long as any two phenomenal parts can be jointly introspected, the entire phenomenal field is globally unified in this potential sense).

Summing up, Prinz’s account can be regarded as a version of the phenomenal disposition solution. However, it is not clear how the phenomenal difference brought about by neural resonance is best described. Prinz seems to defend a phenomenological version of SSC: “Phenomenologically, unity occurs when two states are experienced as parts of one experience” (Prinz, 2012, p. 255). It may be possible to complement the account with a deeper phenomenological analysis (some hints leading in this direction can be found in Prinz, 2012, p. 265): a crucial effect of resonance may be that it makes contents of consciousness comparable, and this may go along with the instantiation of an additional phenomenal property. In any case, it exemplifies the strategy of treating phenomenal unity as dispositional.




4.6   The Mélange Model: Integrating Different Solutions

I have already mentioned that some of the solutions to PB may complement one another. So ideally, it should be possible to find a way of combining them. Here, I sketch such an integrated solution. It is a sketch because, first, it relies on a visual metaphor, and second, it still deals only with the simple version of the regress, in which we ask how two phenomenal parts can be unified with each other. In chapter 5, I present an extension of this idea and discuss to what extent it can be applied to entire phenomenal fields. In chapter 9, I provide a more rigorous description of the basic idea in terms of PP.

The basic idea of the combined solution is that distinct phenomenal parts can be compared to distinct colored spotlights, and when two phenomenal parts are unified, the result can be compared to two overlapping colored spotlights. Say we have a red light and a blue light. If the projections of these spotlights overlap, the result of this mixture will be magenta. So, by combining two colored lights, we can get an additional color. Since neither of the colored spotlights has the mixed color (magenta), we obtain something that is not reducible to its parts. I suggest this is a useful model of at least some phenomenal wholes and shall call it the mélange model. This model is not yet an account of phenomenal unity, because it is just a model—a guide for intuition—which may turn out to be heuristically fruitful. Furthermore, we will see that it does not combine all four solutions to PB presented earlier in this chapter, so it does not exhaustively capture the positive proposals regarding phenomenal unity I am making here. Rather, it is meant to serve as a building block, which can be used to develop an account of some experienced wholes. For other kinds of experienced wholes, different accounts will have to be developed (and this book provides at least a conceptual framework to help develop such accounts).

The core idea of the mélange model is illustrated in figure 4.2. In (i), there are two non-unified phenomenal parts A and B. Just as two colored lights can be projected on the same screen without mixing, so can two arbitrary disunified phenomenal parts coexist (at least in principle). When two different colored lights overlap, they create a new color; when two phenomenal parts are unified, they give rise to a new phenomenal part, as in (ii). Call this phenomenal part A-B. For this phenomenal part to be more than just an additional part (i.e., to stop the regress entailed by PB), it must somehow satisfy some of the requirements entailed by the solutions discussed in sections 4.1–4.5.
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Figure 4.2
The core idea of the mélange model. When two parts are mixed, a third part is created that depends on the first two parts. In the extreme, the third part replaces the other parts.


Here is one requirement: A-B could depend for its existence on A and B. This makes it a version of the phenomenal glue solution to PB. Given that A and B can exist without A-B, a relevant question is under what conditions the gluing phenomenal part A-B comes into existence (I address this question below). Another possibility is that the third part more or less replaces A and B (as in (iii)), which turns the idea into a version of the phenomenal replacement solution. Again, we can ask under what conditions A and B are replaced by a third phenomenal part. Apart from these unanswered questions, this version of the mélange model already suggests that two possible solutions to PB, the glue and the replacement solutions, are not necessarily completely different: the replacement solution can be seen as an extreme version of the glue solution (just as a complete mixture of two colored lights can still be described as an overlap of two lights, viz. as a complete overlap).

To overcome the shortcomings of the simple mélange model while keeping its benefits, I suggest that two phenomenal parts are not unified by simply “mixing” them (which is just a metaphor anyway), but by adding a third phenomenal part C, which will then give rise to a phenomenal glue. The third phenomenal part C will be such that its existence does not strictly depend on the existence of parts A and B, but in ordinary waking states, it will usually be present only when parts like A and B are present. An example is provided by Wertheimer’s pure motion sensation. Two stimuli (corresponding to A and B) can be experienced at different locations without experiencing motion between these locations. When the stimuli are flashed at the right times, apparent motion is experienced. This involves a third phenomenal part C (“pure motion”), but it is not usually experienced as a separate sensation, but as bound to the flashing stimuli, giving rise to experiencing a stimulus as moving from a certain location (which corresponds to something like A-C), and experiencing a stimulus as moving to a certain location (which corresponds to something like B-C). The parts A-C and B-C depend for their existence on A, B, and C in the sense that, relative to a certain neural architecture, it is impossible to experience A-C and B-C without also experiencing A, B, and C. In the extreme case, this may result in a complete replacement, as shown in figure 4.3.
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Figure 4.3
A more sophisticated version of the mélange model, involving an additional part. See the text for a detailed explanation.


The phenomenal disposition solution can also be described in terms of the mélange model: if the third phenomenal part C corresponds to the awareness that A and B are experienced, a phenomenal difference is brought about by replacing A and B or by adding an integrated representation. In principle, we can also describe the phenomenal fundament solution in this way. If the fundamental part F fund is not a separate phenomenal part, but something like a distinctional part (in the sense of Brentano) of all other phenomenal parts, then two distinct phenomenal parts A-C and B-C could be unified by necessarily sharing a distinctional part C (as in figure 4.3 [iii]). C would then play the role of a fundamental part Ffund. As mentioned above, an example of such a fundamental phenomenal part could be the experienced temporal flow (or its direction). In general, I suggest that many experienced wholes can be described as a combination of at least three types of phenomenal parts:



1. parts that can, and often do, occur independently of each other (example: experiencing two stimuli at different locations);

2. parts that can, but mostly do not, occur independently of parts of the first kind (example: experiencing motion from one location to another); and

3. parts that cannot occur independently of parts of the first two kinds (example: experiencing a stimulus as moving from one location to another).



In many cases, we can say that phenomenal parts of the second type correspond to the whole “as such,” and the other types correspond to different parts or features of the whole. The whole “as such” is an additional part that, directly or indirectly, makes the difference between phenomenal unity and disunity.

We encountered an illustrative and mundane example of this in the discussion of Alva Noë’s account in section 4.3.2, namely, the experience of a tomato. When you see a tomato, you not only experience its redness and its roundness, but also its extension in three-dimensional space, its heaviness, its objecthood, as it were (it does not look like a flat image of a tomato). To account for this experienced wholeness, the mélange model posits an additional phenomenal part, which does not provide “just more content” but gives rise to a content that depends on other features of the experienced whole. Furthermore, this is not just a modal claim (i.e., it not only happens to be the case that it can be experienced only with the other contents). Instead, it goes along with subjectively detectable differences, like being unable to selectively attend to certain features of the whole without thereby also attending to other features of the whole (to give just a single example). Even if the entire phenomenal field is not holistic in this sense, it at least makes sense to describe proper parts of the field in this way.

The additional part posited by the mélange model is labeled as part C in figure 4.3. A statement by Kurt Koffka illustrates this with respect to apparent motion and other temporally extended phenomena:

To have proved that movement as experience is different from the experience of successive intervening phases meant a good deal at that time. But it might not have meant more than the introduction of a new kind of sensation.… Wertheimer did very much more: he joined the movement experience, the movement phi [ϕ], to the psychology of pure simultaneity and of pure succession, the first corresponding to form or shape, the second to rhythm, melody, etc. This was the decisive step: just as movement as a psychological event has its specific properties as a shift of process over an area or through space, [and] thus has specific properties qua distribution of process, the same point of view is applicable to rhythm and melody, where the rhythmic group as a whole, the melodic phrase, has these particular psychophysical characteristics and is not resolved into a number of individual part-contents. (Koffka, 1931; quoted according to Ash, 1995, pp. 130–131)

An important aspect Koffka emphasizes in this quotation is that there are at least two ways in which experiential contents can fail to be resolvable into “part-contents”: one for synchronous wholes and one for diachronic wholes. On the one hand, the experience of a shape like a red disc is not aptly described as a conjunction of two experiences (one for each half of the disc, for instance). On the other hand, the same is true for processes like melodies. Experiencing a succession of events is, in this view, not the same as a succession of experiences.

Koffka’s description suggests that something similar can be posited for stationary stimuli: we do not merely experience redness at different adjacent locations at the same time, but we also experience the shape of the disc as such. Now, provided this makes sense, we can “globalize” this idea in the following ways: when we experience a whole visual scene, we not only experience objects at different locations at the same time, but we also experience the arrangement of these objects as such; when we hear a short melody, we not only experience a succession of individual tones, but we also experience their order and rhythm as such; and when we experience the world, we not only hear, see, and feel different things at the same time, but we somehow experience the world as such (or at least a small part of the world).

Interestingly, empirical findings suggest that this idea may at least make sense for visual scenes and gist perception, because it seems to be possible to experience the gist of a scene without experiencing specific parts of the scene (cf. Greene and Oliva, 2009).39 I return to this problem in section 5.8.

The crucial aspect of the ideas discussed here is that they all posit an additional phenomenal part (corresponding to pure motion experience, bodily gist, visual gist, etc.). Furthermore, at least research on pure motion perception and visual gist perception suggests that this part can be experienced without the parts with which it usually co-occurs. For instance, pure motion can be experienced without experiencing something as moving; the gist of a visual scene can be experienced without experiencing any details of the scene. In this sense, the additional phenomenal parts are independent.

To show that the basic idea of the mélange model can be applied to a variety of experienced wholes, two questions have to be answered in each case: (1) What is the additional phenomenal part (what content does it add)? (2) Can this additional part, in principle, be experienced independently of other phenomenal parts, which correspond to particular features of the experienced whole?

Answering the first question is necessary to characterize the phenomenal difference; answering the second question may not be strictly necessary, but is at least advisable, to justify that the additional phenomenal part is not merely a theoretical posit but is actually experientially manifest (not just a theoretical fiction). Let us call this requirement independence.

On the one hand, independence means that the phenomenal part in question can, in principle, occur in isolation (like pure movement experience). On the other hand, it means that the phenomenal part can also be selectively lost (perhaps as in visual motion blindness; cf. Zeki, 1991).

Independence is primarily a methodological desideratum. If we want to show that subjects not only experience A and B but also C, then showing that C can be experienced without A and B provides evidence. Wertheimer’s φ-motion crucially demonstrates how important it is to go beyond trying to imagine C without A and B. As Dennett (1991a, p. 401) reminds us, we should never mistake “a failure of imagination for an insight into necessity.”40 In particular, an experienced whole can be an additional phenomenal part that does not have proper parts.

Independence suggests that a representation of a whole can be such that it does not contain a representation of its parts.41 How is that possible? One way in which it can be done is by using summary statistics. For instance, when subjects are briefly presented with an array of visual stimuli, they may not be able to report the features of individual items presented in the array, but only the mean values of those features. Here are some examples mentioned by Florence Campana and Catherine Tallon-Baudry (in the context of their “coarse vividness hypothesis”):

Subjects can estimate the mean orientation (Parkes et al., 2001) or size (Ariely, 2001) across an array of visual items, without being able to report accurately the orientation or size of each item. Similarly, subjects are able to evaluate the mean emotion of an array of four faces, despite being at chance level to identify the faces constituting the array (Haberman and Whitney, 2009). Taken together, those results suggest that once local elements are combined into an integrated percept, detailed information about those local elements may not easily be retrieved consciously. (Campana and Tallon-Baudry, 2013, p. 1055)

Mean values do not say much about individual values (although they can be used as a prediction or good guess), but they do say something about the population as a whole. In general, representing summary statistics is a way in which the whole can be represented without its parts. As Campana and Tallon-Baudry (2013) suggest, representations of this kind may be characteristic of early vision.



4.7   Interim Conclusion

In this chapter, I have described what Tim Bayne has called the explanatory regress objection as a phenomenological version of Bradley’s regress. I call the phenomenological version of the problem the phenomenological Bradley (PB). Pointing to this structural analogy enabled us to systematically relate possible solutions to Bradley’s regress to the problem of phenomenal unity. In fact, it turns out that many accounts of the unity of consciousness can be regarded as entailing a solution to PB. However, I suggested that none of these solutions alone provides a complete answer to PB, which is why I presented the mélange model as an illustration of how different solutions can be combined. First, the phenomenal glue and the phenomenal replacement solution can be regarded as differing in degree. Second, the additional phenomenal part, by virtue of which two phenomenal parts are unified, can either actually be present or be potentially present (there may be a disposition to experience this additional part). Finally, if the fundamental phenomenal part Ffund featured by the phenomenal fundament solution is not a separate phenomenal part but is something like a distinctional (nonseparable) part shared by all parts of a phenomenal field, then the phenomenal fundament solution may turn out to be just a version of the phenomenal replacement solution (in which parts A, B are replaced by parts A-C, B-C, where C is the fundamental phenomenal part).

So far, I have only discussed PB in its simplest version, in which the challenge is to account for phenomenal unity between two phenomenal parts. In chapter 5, I discuss how the solutions presented here can be extended to account for more global kinds of phenomenal unity (involving arbitrarily many phenomenal parts).



Notes

1. A similar problem is posed by the Third Man Argument given by Aristotle, in his description of Plato’s theory of forms in the Parmenides. The title of this chapter alludes to this argument.

2. Bradley (1969 [1893]) argues that there can only be diverse qualities if they are related to each other. For two qualities to be related, we have to posit two qualities and a relation. But for the relation to relate the two qualities, it seems a relation must exist between the qualities and the relation (cf. Bradley, 1969 [1893], p. 27). This new relation must itself also be related to the relation and the qualities, and this is the beginning of a regress: “But here again we are hurried off into the eddy of a hopeless process, since we are forced to go on finding new relations without end. The links are united by a link, and this bond of union is a link which also has two ends; and these require each a fresh link to connect them with the old. The problem is to find how the relation can stand to its qualities; and this problem is insoluble” (Bradley, 1969 [1893], p. 28).

3. A superficial difference is that Maurin’s formulation of the regress makes reference to a particular a, which might suggest one would have to define the phenomenological analogue with reference to a subject of experience (which would correspond to a). However, Bradley’s regress can also be defined without reference to a particular that has the properties. See Wiese (2016b, sect. 3.1) for an explanation.

4. This point has been made by William Vallicella (2002, p. 207). With respect to the problem of phenomenal unity, a similar point can be made. Presumably for this reason, Masrour (2014b, p. 329) stipulates that phenomenal unity relations correspond to phenomenal properties that are “attached” to the properties they connect.

5. Bayne’s own response to the explanatory regress objection can be seen as analogous to the first of these options. However, Bayne proposes to construe a conjoint phenomenology not as a phenomenal property but as something else that nevertheless changes the character of the experience: “I think the lesson to draw … is that phenomenal unity is a phenomenal relation in the sense that it makes a phenomenal difference, but not in the sense that it is itself an object of experience” (Bayne, 2005, p. 503). In Bayne (2010, p. 31), he adds: “[u]nity then is not an object of experience but a manner of experiencing.” This is a viable response, presuming an elucidation of what a “manner of experiencing” is supposed to be (which Bayne does not offer; according to Chalmers, 2004, a content that is experienced in a certain manner just corresponds to a more specific phenomenal property). In my view, this does not constitute a solution to the problem, because it just stipulates that a conjoint phenomenology makes a phenomenal difference without going along with a change in phenomenal properties.

6. As Maurin puts it: “you do not get Fa by introducing the regress into an F-ness and a world; rather, in order to get the regress, you have to already be in an Fa world” (Maurin, 2012, p. 801).

7. Note that the first possible solution (phenomenal fundament) does not have a corresponding solution to the metaphysical version of Bradley’s regress, because it presupposes that phenomenal unity is a case of necessary unity in complexity. Furthermore, the phenomenal glue solution only works by rejecting the phenomenological analogon to E1 and E2. Finally, the no vicious regress solution to the metaphysical version is rejected by Maurin, and I do not see how it could usefully be applied to PB.

8. The most influential elaboration of this basic intuition is of course to be found in the works of Husserl (1991).

9. Or, at least, there are multiple flows that are unified with one another, as Husserl writes: “Now in reflection we find a single flow that breaks down into many flows, but this multitude nevertheless has a kind of unity that permits and requires us to speak of one flow” (Husserl, 1991, p. 76).

10. In a way, this could be similar to a global version of the pure motion perception discovered by Wertheimer (1912); see section 4.4.2.

11. Substance and accident are concepts from Aristotle’s Metaphysics. Basically, an object’s substance comprises its essential properties, while an object’s accident is constituted by its contingent properties (i.e., properties that can be gained or lost during an object’s existence).

12. The idea of a “gluing” or “self-binding” phenomenal state is alluded to in Bayne (2001, p. 83).

13. This example has, as Ehrenfels himself points out, already been discussed by Mach (1903 [1886], p. 222): “Wenn zwei Tonfolgen von zwei verschiedenen Tönen ausgehen und nach denselben Schwingungszahlenverhältnissen fortschreiten, so erkennen wir in beiden dieselbe Melodie ebenso unmittelbar durch die Empfindung, als wir an zwei geometrisch ähnlichen, ähnlich liegenden Gebilden die gleiche Gestalt erkennen.” My translation: “When two successions of notes start with two different notes and continue at the same rate of oscillation, we recognize in both the same melody as immediately through our sensations as we recognize the same form [Gestalt] in two geometrically similar, similarly located figures [Gebilden].”

14. “Wie man nun auch das Associationsgesetz der Aehnlichkeit behandeln möge, sicher ist, dass in ihm eine fundamentale Verschiedenheit der Gestaltqualitäten von den übrigen psychischen Elementen sich erweist.… Aber nicht nur in der Reproduction, auch in ihrer freien Erzeugung durch die schöpferische Thätigkeit der Phantasie unterscheiden sich die Gestaltqualitäten wesentlich von den Elementarvorstellungen” (Von Ehrenfels, 1890, pp. 282–283; emphasis added). Translation (Von Ehrenfels, 1988, p. 109): “However, then, one may wish to treat the law of association via similarity, it is certain that a fundamental difference of Gestalt qualities from other psychic elements reveals itself in it.… Gestalt qualities are essentially distinguished from elementary presentations not only in relation to memory, but also in the fact of their free generation by the creative activity of imagination.”

15. In 1920, Wolfgang Köhler already referred to this as the second of his two “Ehrenfels criteria,” but concluded that it was, in general, too strong to serve as a necessary condition for a Gestalt (see Köhler, 1920, p. 37).

16. “We visually experience much more than projects to the eyes. Seeing—conscious experience in general—is not like eating. It is like holding. I can hold you without holding or touching every part of you, and I can enjoy a sense of your presence as a whole even though I only hold your hand” (Noë, 2012, p. 93).

17. Examples like these will feature prominently in the regularity account I develop in chapter 9. This is no coincidence, since the regularity account draws on concepts from predictive processing (PP); furthermore, perception is, from the perspective of PP, the problem of inferring the hidden causes of sensory signals. So perception always involves things that are not directly “given,” but are absent (as Noë puts it) and hence must be inferred (which Noë would probably deny).

18. The example comes from Kelly (2005).

19. “The proposal, then, is this: perceptual consciousness is a special style of access to the world. Sensorimotor understanding brings the world into focus for perceptual consciousness” (Noë, 2012, p. 20; emphasis added).

20. At least Noë claims that there is a continuity between perception and thought: “Actionism has a more far-reaching upshot: it allows us to understand what we can call the continuity of thought and experience. Perception and thought are both ways of achieving access to things. Where they differ is in the methods or skills of access that they each deploy” (Noë, 2012, p. 25).

21. At least in the sense that perception requires understanding, and “understanding is in part constituted by these environmental conditions” (Noë, 2012, p. 29).

22. Interestingly, there is promising work connecting SMC theory to PP (see Seth, 2014, 2015a).

23. The first two terms were coined by Simons, the third is the English translation of “prägnantes Ganzes” (so “pregnant” is here meant in the sense of “significant” or “meaningful”).

24. As Husserl points out, his notion of a unifying moment is inspired by Ehrenfels’s idea of a Gestaltqualität (Husserl, 1984, p. 237). So the notion of a narrow whole would suggest a version of the phenomenal glue solution.

25. The term “Inbegriff” is later also used by Stumpf (1907) as a generalization of Ehrenfels’s Gestalt concept.

26. As Johan Wagemans and colleagues put it: “[P]erceived motion was not added subjectively after the sensory registration of two spatiotemporal events but had its own phenomenological characteristics and ontological status. From this phenomenon, Wertheimer concluded that structured wholes or Gestalten, rather than sensations, are the primary units of mental life” (Wagemans et al., 2012, p. 2).

27. Strictly speaking, this is a misinterpretation of Wertheimer’s Gestalt conception. The experienced movement is not something additional, on top of certain elementary experiences: “Fast scheint es, als kämen danach in einem Menschen zu einer Summe übrigens doch genau von den einzelnen Reizen festgelegter ‘Empfindungen’ nur noch irgendwelche Neuerscheinungen (Gestaltqualitäten) einfach hinzu, und das wäre dann eine Auffassung, durch welche der radikale Sinn und, wie ich glaube, der wesentliche Wert der neuen Kategorie stark beeinträchtigt würde” (Köhler, 1920, p. 36).

28. In Hinton’s words: “[w]hat the Gestalt psychologists should have said is that the representation of the whole does not contain the representations of its parts as wholes” (Hinton, 1991, p. 249).

29. This is similar to the way Bence Nanay (2010) portrays the relevance of attention for our perception of determinables and determinates: “And this is where the role of attention becomes clear. Attention makes the attended property more determinate. If I am attending to the colour of my office telephone, I attribute very determinate (arguably super-determinate) properties to it. If, as it is more often the case, I am not attending to the colour of my office telephone, I attribute only determinable properties to it (of, say, being light-coloured or maybe just being coloured)” (Nanay, 2010, p. 266).

30. Stuart Crutchfield pursues a version of this idea in the context of SSC in his PhD thesis. According to his “third state view,” two perceptual experiences of the same subject are phenomenally unified just in case they are potentially parts of the same global experience (see Crutchfield, 2011, p. 182). So this is still a version of SSC, albeit a weak one, in which the globality constraint is relaxed.

31. Thanks to Oliver Rashbrook-Cooper for suggesting this objection to me.

32. Another way to counter the objection would be to emphasize that the direction of the flow is not just an objective feature of processes in the world (which is experienced by different subjects), but that the proposal assumes an experienced flow direction as well, and it is not obvious that what it is like for me to experience a flow direction is the same as what it is like for you to experience (the same) flow direction. However, this raises the question of how to explicate “for-me-ness” (which is not a trivial matter; see Zahavi and Kriegel, 2016).

33. There are some interesting connections to ideas put forward in Kant’s Critique of Pure Reason. For instance, Kant famously claimed that “[t]he I think must be able to accompany all my representations” (Kant, 1998, B 131). One way to interpret this statement is to say that when the I think accompanies an unconscious representation, it thereby becomes conscious. A difference is that the I think is not obviously itself a representation (a HOT). However, at least some authors point out that Kant might have hinted at what is nowadays called pre-reflective self-consciousness (cf. Crone, 2007). The idea would be that a designated phenomenal part corresponds to the phenomenal sense of subjecthood, and it must be able to accompany all (conscious) representations.

34. A closer look could reveal that the result identifies phenomenal unity with phenomenal subject unity. Recall that, according to Rosenthal, a HOT that is targeted at multiple (lower-order) HOTs “represents its target state or states as belonging to some individual” (Rosenthal, 2002, p. 212). This is even more explicit in Brook’s and Raymont’s interpretation of Rosenthal’s account: “[a]cross a range of such self-ascriptions, one develops a sense of being their common subject” (Brook and Raymont, 2010, sect. 3.1). A highest-order thought may thus create a global sense of phenomenal subject unity.

35. With regard to vision, intermediate-level representations are roughly the same as Marr’s (1982) 2.5D sketch (see Prinz, 2012, pp. 50–51).

36. As we will see, this echoes Brentano’s claim, encountered in section 4.5.2, that two things that are experienced as parts of a single reality can be compared to each other.

37. Prinz himself would probably object that the phenomenal difference is the difference between single and multiple phenomenal states: “Phenomenologically, unity occurs when two states are experienced as parts of one experience” (Prinz, 2012, p. 255). I have argued in chapter 3 that this is not convincing. Therefore, Prinz’s account of phenomenal unity could be improved by focusing on experienced relations between items of consciousness.

38. “Consider the hum of cars passing and the taste of your cocktail when you sit at an urban café. One might consciously experience both sensory states without co-attending [to] them. The result would be simultaneous streams of consciousness without resonance” (Prinz, 2012, p. 270).

39. A speculative idea in the same vein would be that some self-related disorders can be interpreted in a similar way. Some of these involve feeling the presence of a second illusory body that is “felt but not seen in extrapersonal space” (Metzinger, 2009b, p. 256). This suggests that the brain does not merely represent individual parts of the body but also perhaps something like a “bodily gist,” corresponding to the experience of the location of the body “as such”. In the illusion of felt presence, there is a second, illusory bodily gist. Thus it should, in principle, be possible to experience a bodily gist without experiencing specific body parts in any way. Interestingly, something similar might happen in certain dream experiences (see section 9.6.2 in this book and Windt, 2015a, sect. 21.1).

40. This has also been hinted at by Carl Stumpf (founder of the Berlin Institute of Psychology and teacher of Wertheimer’s): “Wenn es gelingt, zwei Inhalte getrennt vorzustellen, so sind sie selbstständige Inhalte; aber wenn es nicht gelingt, ist nichts entschieden” (Stumpf, 1965 [1873], p. 110; emphasis added). My translation: “If we can imagine two contents separately from each other, they are independent contents; but if we cannot, nothing is decided.”

41. This is a modified version of Hinton’s original idea (quoted in section 4.4.2): “[w]hat the Gestalt psychologists should have said is that the representation of the whole does not contain the representations of its parts as wholes” (Hinton, 1991, p. 249).







 



5     Think Globally, Experience Locally?


The goal of chapter 4 has been to find conceptually coherent solutions to the simple version of the phenomenological Bradley (PB). Any account of phenomenal unity must fulfill the conditions entailed by at least some of these solutions. Otherwise, it remains unclear how the phenomenality constraint can be satisfied. In this chapter, I show how accounts of phenomenal unity can satisfy not only the phenomenality constraint but also a version of globality. Global phenomenal unity could then be called phenomenal holism.

In chapter 3, I have pointed out that there is a tension between the phenomenality and the globality constraint, and have suggested that the globality constraint may need to be relaxed. In other words, although many authors think of phenomenal unity as a global relation, it may only be a local relation, in the sense that only subglobal experienced wholes exist. However, I also discuss what it could mean to experience a global whole (i.e., I discuss in what sense everything you are experiencing at any given time could be a single experiential whole).

In preparation, I first discuss different relevant versions of globality (in section 5.1). As we will see, globality can be conceptualized in different ways (I have already mentioned some possibilities in section 2.3.2). These versions of globality may seem rather weak, and it would be justifiable to ask whether it might not be appropriate to try to apply stronger versions of globality. In other words, if the goal is to describe phenomenal unity as a phenomenal holism, wouldn’t it be more appropriate to try to apply notions of holism to phenomenal fields? To answer this question, I shall discuss notions of holism that can be applied to consciousness. We will see that most of them are not relevant to the project at hand, although they can be used to draw a distinction between different types of theories of consciousness (i.e., holistic vs. atomistic theories of consciousness). I discuss this in section 5.2.

After that (in section 5.3), I shall discuss a number of accounts of phenomenal holism, according to which phenomenal fields are holistic in a very strong sense (roughly, in the sense that every phenomenal part depends for its existence on all other phenomenal parts). I argue that accounts that defend such a strong phenomenal holism are ultimately not tenable.

Hence, the globality constraint can only be used in its weaker, relaxed versions. I suggest that a substantial version of phenomenal holism should combine relaxed versions of globality with the assumption that experienced wholes are hierarchically ordered. Furthermore, I identify three features that make this idea more specific: MULTIPLICITY, GRADUALITY, and INVARIANCE. I sketch the idea in section 5.4. More detailed discussions are given in subsequent sections (5.5–5.7). I wrap up most of these ideas in section 5.8, where I shall outline my regularity account of phenomenal unity (RPU).


5.1   Understanding Globality

One of the constraints on accounts of phenomenal unity formulated in chapter 2 was the globality constraint. Recall that, according to this constraint, entire phenomenal fields are unified (or disunified), not just parts of a phenomenal field. This should be respected by accounts of phenomenal unity. Correspondingly, accounts of phenomenal holism satisfying the globality constraint must specify conditions under which entire phenomenal fields can be called holistic.

In a very general sense, we can say that a field is globally holistic if every part is connected to every other part, or if every part depends on every other part of the field. Is this formulation of globality compatible with possible solutions to PB? It is not hard to see that none of them satisfies the globality constraint (in this version).

According to the phenomenal fundament solution, there is a fundamental phenomenal part on which all other parts depend for their existence. This solution does not satisfy globality, because the parts do not necessarily depend on one another (only on the fundamental part). According to the phenomenal glue solution, there are “gluing parts” that depend for their existence on other parts. But the parts (on which the gluing parts depend) do not depend on one another. So this solution also does not satisfy globality. The remaining two solutions are, in principle, compatible with globality, but it is implausible that conscious experience is aptly characterized by them if we impose the globality constraint in the strict version given above. According to the phenomenal disposition solution, subjects are disposed to enter cognitive states that integrate different experienced contents. In other words, if globality is to be satisfied, a subject must have a disposition to enter a cognitive state that integrates all experienced contents; so there would have to be a single phenomenal part that somehow integrates all other parts, without just being a sum of the parts. Presumably, this leads to a version of the phenomenal replacement solution: the integrating phenomenal part replaces all other parts. In chapter 4, I suggested that this makes sense for certain subglobal parts, like experienced successions of events (because a succession like A-followed-by-B is not just the sum of A, B, and a part corresponding to “followed by”). However, in this strong global version, the solution strikes me as implausible.1 Nevertheless, there are ways to maintain at least a very similar position, although my conclusion is that these arguments fall short of the mark (see my discussion of Dainton’s account of phenomenal holism in section 5.3.7 and Chudnoff’s account of phenomenal holism in section 5.3.4).

Given that there is no simple way to “globalize” solutions to PB, I suggest that the globality constraint should be relaxed. In fact, it is not obvious that globality must be understood as complete interdependence (in the sense that all parts depend on one another). For globality can be formulated in at least two alternative ways while still capturing a core semantic component of the constraint, that is, a universal quantifier (the reference to all parts of the phenomenal field):



1. A system is globally holistic if there is at least one part that depends on all other parts (or is connected to all other parts).

2. A system is globally holistic if there is at least one part on which all other parts depend.



I shall call holistic systems satisfying the globality constraint in the first sense type-E wholes (“E” for “Ehrenfels”).2 Holistic systems satisfying the constraint in the second sense I shall call type-K wholes (“K” for “Kant”).3 Both types are present in wholes that have mutually dependent parts. I shall call such systems type-H wholes (“H” for “Husserl”).4 Figure 5.1 illustrates these three types. The distinction between type E and type K can be mapped to two opposing intuitions regarding phenomenal unity: according to type E, the unifying moment is something additional, over and above the (other) contents of consciousness; according to type K, the unifying moment is more like an enabling factor for the other contents (or for conscious experience as such).

[image: ]
Figure 5.1
Type-K, type-E, and type-H wholes. These three wholes satisfy the proposed definition of globality. The arrows indicate the relation of dependence. On the left-hand side, we have a whole of type K, in the middle a whole of type E, and on the right-hand side a whole of type H.


Formulating globality in terms of dependence enables us to explore further relaxed versions of this constraint. Recall that the globality constraint captures an important intuition underlying SSC. According to this conception, consciousness is phenomenally unified just in case there is a single phenomenal state of which all other phenomenal states (had by the same subject at the same time) are parts. Two semantic aspects we can distinguish here are singularity (a single phenomenal state), and universal quantification (all other phenomenal states). The relaxed versions of the globality constraint considered so far focused on the second aspect. In this chapter, I also explore versions of globality that focus on the first aspect: weak globality can also mean that there is a designated phenomenal part, which connects other phenomenal parts, but not necessarily all of them. Two possibilities are illustrated in figure 5.2.
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Figure 5.2
Two wholes satisfying a relaxed version of globality. There is no part on which all other parts depend (at least not directly), and no part depends on all other parts. Still, a special part exists in both cases, and there are at least indirect dependence relations among this part and all other parts.


Note that the only difference between these two possibilities and type-E and type-K wholes is the hierarchical organization (which introduces indirect dependence relations). So let us call these relaxed versions of globality hierarchical globality. To what extent do possible solutions to PB satisfy the (hierarchical and nonhierarchical) relaxed versions of globality?

Clearly, the phenomenal fundament solution is compatible with globality in the sense of type-K holism. Globality in this sense is satisfied, for instance, if the experienced direction of the temporal flow is a phenomenal part on which all other parts depend. The phenomenal glue solution is compatible with globality in the sense of type-E holism.5 The phenomenal disposition solution is most likely compatible with a hierarchical version of globality: although it is implausible that all phenomenal parts can be integrated by a single phenomenal part, it is plausible that small subsets of a phenomenal field can potentially be integrated, and these integrating parts can again be integrated, leading to increasingly abstract experienced contents. Finally, phenomenal replacement can be applied to subsets of phenomenal fields, and combining it with the phenomenal disposition solution can turn it into a hierarchical version of globality.

To what extent are there dependence relations between phenomenal parts in the phenomenal disposition and the phenomenal replacement solution? For instance, one could argue that the replacement solution does not solve PB anymore, unless a single phenomenal part replaces all other phenomenal parts. Say a subject has a phenomenal field with parts A, B, C, and D. If A and B are replaced by a phenomenal part A-B, and C and D are replaced by a part C-D, we still end up with two separate phenomenal parts. And given that a typical phenomenal field is, arguably, not exhaustively characterized by just a handful of phenomenal parts, we actually do not gain much: we still have a disunified phenomenal field (which is just a bit sparser). My suggestion is to complement this solution with the phenomenal glue solution. It may well be that an ordinary phenomenal field is much sparser than we tend to think (or, in other words, consciousness is less rich than we think it is). Most contents are actually experienced as convolved (more abstract, less determinate) contents, but attending to them automatically leads to a deconvolution.6 Furthermore, our ability to attend to different parts of our phenomenal fields can itself be experienced (cf. Metzinger, 2013, 2015, 2017). Experiencing such an ability corresponds to phenomenal glue parts, which depend for their existence on the parts they glue together (recall section 4.3). Furthermore, even though this ability is probably not always experienced, it can be, so there is the possibility of complementing this suggestion with the phenomenal disposition solution.

I explore and discuss this idea in section 6.2.4. But let us first discuss other ways in which the idea of a phenomenal holism could be spelled out.



5.2   Holism and Consciousness

There is an abundant philosophical literature on holism, which contains many insightful ideas and rigorous accounts. However, most of these theories cannot be applied directly to the problem of phenomenal unity. To illustrate this, let me first (in section 5.2.1) discuss a notion of holism developed by Michael Esfeld (which is not meant to be applicable to consciousness or phenomenal unity). This discussion will also help clarify what notions of holism are relevant to the problem of phenomenal unity. Readers who are mainly interested in the positive proposals made in this chapter can skip to section 5.5. After briefly reviewing Esfeld’s account, I discuss how related ideas have been applied to theories of consciousness (section 5.2.2).

To better grasp the idea of what is usually meant by holism, consider the property of being liquid. Single H2O molecules are not liquid; this property is only instantiated when enough H2O molecules are suitably arranged (e.g., in a drop of water). We can say that the molecules in a drop of water are liquid, but only in the derivative sense that the entire collection of molecules is liquid. Note that the liquidity does not depend on all other molecules in the collection: we can usually split a drop in two and still have two liquid drops of water. So, speaking more generally, we can say that, with respect to the property of being liquid, H2O molecules depend on the existence of at least some molecules that are in a suitable arrangement with other molecules.


5.2.1   Michael Esfeld’s Generic Holism

A more rigorous treatment of this idea can be found in Michael Esfeld’s (1998) account of holism. According to his proposal, any conception of holism should satisfy three constraints:



1. It should be nontrivial.

2. It should be an ontological notion.

3. It should construe holism in terms of a mutual dependence among the parts of a system (see Esfeld, 1998, pp. 365–366). This dependence must, according to Esfeld (1998, p. 368), be more than causal interaction.



Since causal interaction is not a sufficient form of dependence, a stronger form of dependence is needed. Esfeld’s definition uses the notion of generic ontological dependence (which is based on a definition in Simons, 1987):

The idea underlying generic ontological dependence is that there can be no individual of a certain kind unless there is some other individual of a certain kind. Thus, no individual is ontologically dependent on there being any particular other individual. Instead, any individual which is F is, with respect to its being F, ontologically dependent on there being some other individual which is G:
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Esfeld illustrates this definition with reference to social holism. According to this position, a person can only be regarded as a thinking being (in the sense of following rules) if there are other thinking beings that constitute a social community with her (Esfeld, 1998, p. 370). The fact that a person has the property of being a thinker requires at least one other person who is also a thinker. Here, the property F is being a thinker, and G is coextensive with F. But note that, according to the definition above, the instantiation of a property F in an individual that is generically ontologically dependent (with respect to F) only entails some property G that is instantiated by another individual. In the case of social holism, F and G are identical, but this need not be the case. This is how Esfeld finally defines a holistic system:

General characterization of a holistic system
Consider a system of the kind S and its constituent parts. For every constituent of an S, there is a family of qualitative properties which make something a constituent of an S in case there is a suitable arrangement. An S is holistic if and only if the following condition is satisfied by all the things which are its constituents: with respect to the instantiation of some of the properties [N.B.: not necessarily all] that belong to such a family of properties, a thing is ontologically dependent in a generic way on there actually being other things together with which it is arranged in such a way that there is an S. (Esfeld, 1998, p. 375)

To illustrate this characterization, let us try to apply it to phenomenal fields. To do that, we need to specify the family of properties that make something a constituent of a phenomenal field. By the definition provided in chapter 2, a phenomenal field is constituted by a collection of phenomenal parts that are had by the same subject of experience at the same time. The notion of parthood employed in that definition was logical parthood, and every part was just a property (in our case: a phenomenal property).

This creates a slight tension with Esfeld’s definition. He defines holistic systems with respect to properties had by objects (or things or individuals). Whether these objects exist does not necessarily depend on whether they are part of a holistic system; rather, there can be cases in which an object just gains an additional property if it is part of a holistic system (but the object as such would also exist if it were not part of that system). In the example of social holism, the person could be the only person who exists; in that case, she cannot be said to be a thinker (in the sense of following rules). Alternatively, she could be part of a social community with other thinkers; in that case, she will have the additional property of being a thinking being. As a result, this person cannot be identified with a set of properties; otherwise, she would be a different person if she were part of a social community. Logical parts, however, can be identified with properties. Therefore, care must be taken when applying Esfeld’s definition to phenomenal fields.

We cannot just say that a phenomenal part instantiates a further property if it is part of a unified phenomenal field. Because then it would be a different phenomenal part. However, on the representationalist level of description, we can talk about phenomenal representations, the contents of which correspond to phenomenal properties. So there is a sense in which we can say that these representations instantiate phenomenal properties. And if we individuate phenomenal representations in terms of the objects they represent, we can also say that one and the same phenomenal representation instantiates different phenomenal properties at different times. For instance, when you are watching a singer who is just about to start singing, the phenomenal properties instantiated by the representation (which represents the singer) change when the singer starts to sing (i.e., the representation instantiates an additional phenomenal property corresponding to the singing).

Now, to simplify matters, let us assume that we have two phenomenal representations at the same time in the same system. These two representations constitute a phenomenal field, in the sense that they are the vehicles of two phenomenal parts had by the same subject at the same time. If the phenomenal field is a holistic system in Esfeld’s sense, then these two representations will instantiate at least one further property, with respect to which they are generically ontologically dependent on each other. If this property is a phenomenal property, then the phenomenal difference just boils down to a phenomenal property. If it is not a phenomenal property, then there is no phenomenal difference. This seems to suggest that Esfeld’s holism cannot usefully be applied to the problem of phenomenal unity, because it does not explain how a phenomenal holism could clarify the phenomenal difference. (Of course, this does not show that Esfeld’s account is inadequate—as pointed out above, it is not intended to be applicable to PPU, so this is not a shortcoming of Esfeld’s definition.)



5.2.2   Holistic Theories of Consciousness

However, Esfeld’s account of holism is applicable to some theories of consciousness. For instance, if we adopt a representationalist theory of consciousness, according to which consciousness involves a kind of integration of representations, we can say that consciousness is holistic in Esfeld’s sense. A phenomenal representation will then be a representation that is integrated with other representations in the right way. If we denote by F the property of being a phenomenal representation, then a representation’s being F is ontologically dependent on there being another representation that is also F. A single representation could, on this view, never be a phenomenal representation.7 Views like these are often expressed in characterizations of holism with regard to consciousness. Here is an example by Sydney Shoemaker:

The claim is that the factors that go into making a particular mental state conscious are inextricably intertwined with those that go into making a different state “co-conscious,” i.e., go into constituting a unified state of consciousness of which that state is a part. This I will call “consciousness holism”; and the denial that this is so I will call “consciousness atomism.” (Shoemaker, 2003, p. 59)

One way to interpret this is that the holistic property is being a conscious mental state, and any conscious state is ontologically dependent on there being another state with which it is co-conscious. A phenomenal field is holistic according to this idea, because being part of the phenomenal field requires being co-conscious with other parts. The interesting question is not answered in this example: what does it mean, phenomenologically, that a state is co-conscious with another (or: what is a unified state of consciousness)? But it illustrates that Esfeld’s notion can also capture intuitions regarding holism and consciousness.




5.3   Strong Phenomenal Holism?

The purpose of this section is to discuss to what extent entire phenomenal fields can be described as holistic. I use the term “strong phenomenal holism” to designate this type of holism. It is a global holism (because it is meant to apply to entire phenomenal fields), but I am not calling it “global phenomenal holism,” because, as we have seen, different (stronger and weaker) versions of globality can be defined. So we could also call it strong global phenomenal holism (if we wanted to make matters complicated).

According to strong phenomenal holism, all phenomenal parts of a unified phenomenal field depend on one another for their existence. This means that a phenomenal part in a given phenomenal field could not exist as part of a different phenomenal field. The way you visually experience this text while you are reading it would be different, for instance, if there were a barely noticeable noise in the background (I am assuming that you are not currently hearing a just-noticeable noise in the background). As I noted in section 4.3.1, it is not obvious that such modal features of conscious experience make a subjectively detectable difference.

However, given that the contents of consciousness are changing virtually all the time, the way phenomenal parts change must be special, if a strong version of phenomenal holism is true. For, if all parts depend on one another for their existence, a local change in your conscious experience (a subtle change in a background noise you are hearing) must go along with a change in all other phenomenal parts. So, according to strong notions of phenomenal holism, the characteristic way in which the contents of consciousness change is the following: conscious experience always changes globally. A metaphorical description used by Thomas Metzinger is that “the contents of my sensory and cognitive states change like the contents of a high-dimensional kaleidoscope” (Metzinger, 2004 [2003], pp. 132–133). This means that “[a]s I move through my own lived reality … almost everything seems to simultaneously affect everything else” (Metzinger, 2004 [2003], p. 132). Note, however, that what makes strong phenomenal holism strong is the assumption that not just almost everything, but everything simultaneously affects everything else. In section 5.3.4, I argue that this strong claim is not justified.

In sections 5.3.1 and 5.3.2, I review two historical precursors to this idea, in the works of Aristotle and Max Wertheimer, respectively. After that (in sections 5.3.3 and 5.3.4), I discuss Aron Gurwitsch’s theory of the phenomenal field, and how Elijah Chudnoff (2013) builds on this theory to argue for a strong phenomenal holism. I formulate and defend an objection to his argument. After that, I review related works on phenomenal holism to explore to what extent these works can support a strong phenomenal holism (sections 5.3.5–5.3.7). The result will be that a strong phenomenal holism remains unsupported. However, this result does not mean that no global type of phenomenal holism can be defended (this will be dealt with in the remaining sections of this chapter).


5.3.1   Aristotle: Dynamic Unity

In his Metaphysics, Aristotle (1993) describes how parts have to be combined to constitute a whole. First of all, he describes wholeness as a kind of oneness (see Aristotle, 1993, 1023a35); furthermore, things can be one by being indivisible. Aristotle distinguishes at least two ways in which things can be indivisible.

In the first way, their change can be “indivisible in respect of time” (Aristotle, 1993, 1016a). As an example, Aristotle gives, among others, a line and a leg. What does it mean that their change is indivisible? Presumably, this means that a leg that is bent and thus changes its form does not thereby undergo a sudden radical transition. This is different in the case of two unconnected planks that are just put in contact to each other: if you move one of the planks away, in the direction which is perpendicular to the surface where the two planks meet, the planks will immediately cease to be in contact with each other (a similar example is used by Aristotle). In this case, a discontinuous (qualitative) change takes place through continuous modification. Furthermore, Aristotle ascribes more unity to things that are globally affected by change:

Also a straight line is more one than a bent line; the line that is bent and has an angle we call both one and not one, because it is possible for a change to be made in it both all at once and not all at once, but that in a straight line is always made all at once and no portion having magnitude is at rest while another changes, as happens with the bent line. (Aristotle, 1993, 1016a13–17)

This argument is highly interesting for two reasons:



1. Aristotle emphasizes that dynamic features can be relevant when it comes to unity (i.e., a thing’s unity depends on how it changes);

2. Aristotle emphasizes the relevance of globality (i.e., if any change to a thing affects all of its parts, it possesses more unity than if some changes are only local). (Implicit in this is the idea that unity can come in degrees; see section 5.6.)



So, whenever the change of a whole is indivisible with respect to time, and whenever it is a global change, the whole displays strong holism.

The second kind of indivisibility mentioned by Aristotle is referred to when “a thing is called one from its subject’s being undifferentiated in form, and it is undifferentiated if its form is perceptually indivisible” (Aristotle, 1993, 1016a17–19). Aristotle seems to construe the idea of indivisibility in a rather broad way, as he also gives wine, water, and meltables as examples, and the subject that is undifferentiated in form is, in these cases, water or air. But even if this idea can be applied to consciousness, it is doubtful that there is a sense in which everything a subject is experiencing is perceptually indivisible (unless perhaps the subject is a Cartesian res cogitans).

However, at least the notion of strong holism has a precursor in Aristotle’s works. It is interesting to note that Aristotle had already focused on how things change to describe their unity.



5.3.2   Max Wertheimer: Principles of Perceptual Organization

In chapter 4, I mentioned Max Wertheimer’s discovery of φ-motion. This is not the only contribution of his that is relevant here. Wertheimer also provided a list of Gestalt principles that he presumed determine whether groups of stimuli are experienced as a whole. An early survey can be found in Wertheimer’s (1923) paper “Untersuchungen zur Lehre von der Gestalt.”8 Among the factors mentioned by him are proximity, similarity, common fate, objective set (“objektive Einstellung”), direction, closure, “the good curve” (or good Gestalt), and past experience.9

To illustrate some of these factors, take a look at figure 5.3. The points on the left-hand side look a bit more “holistic” than the points on the right-hand side, because they form a pattern that is easily recognizable. This is arguably due to the law of proximity. The distance of the group of nine points from the other points on the right-hand side makes us perceive them as a separate group, and the shorter, uniform distance between neighboring points ensures that we do not perceive any smaller groups in this group of dots.
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Figure 5.3
Two collections of points. The collection on the left-hand side seems to be a whole, whereas the one on the right-hand side seems more like an arbitrary collection of points.


The points on the right-hand side are not readily perceived as a whole (although they are perceived as a collection of points that is distinct from the group on the left). In fact, the factor of proximity leads not to a single grouping, but rather to several; the pair of points on the lower right, for instance, is readily perceived as a group of its own.

Note that this is only true if the two collections of points remain static. Imagine, for instance, that the points on the left-hand side move in random directions independently of one another. In contrast, imagine that the more random collection of points in the other picture starts moving in a coherent fashion. If all points moved in the same direction, at the same speed, there would again be a pattern that would be easily recognizable (in the sense that we would recognize that the distances between the points remain invariant). In other words, the points would share a common fate, and therefore they would constitute a perceptual whole. This is another example of the idea that whether a system is a whole can also depend on the dynamics of the system (as already suggested by Aristotle). I return to the idea that experiencing invariant features can contribute to experienced wholeness in section 5.7.



5.3.3   Aron Gurwitsch: Whole-Parts

In his work on consciousness, Aron Gurwitsch combines phenomenology with Gestalt-theoretic ideas. Regarding the unity of consciousness, he defends the position that almost10 the entire field of consciousness can be described as a Gestalt:

Each part thus proves to have qualified existence only with regard to other parts. There is no unifying principle or agency over and above the parts or constituents which co-exist in the relationship of mutually demanding and supporting each other.…The unity of the theme thus proves unity by Gestalt-coherence throughout, entirely and exclusively. (Gurwitsch, 1976, p. 139)

This quotation contains the essential ingredients of Gurwitsch’s position regarding the unity of consciousness. On the one hand, he defends a particularly strong, one-level (cf. Gurwitsch, 1979 [1966], p. 27) Gestalt conception (which means there is no additional Gestaltqualität as in Ehrenfels’s conception, but a mutual dependence of the parts, as in the Gestalt conception of the Berlin school of Gestalt theory). And on the other hand, he applies this notion to consciousness as a whole (or nearly).11

Let me first clarify his notion of a Gestalt and then his hypothesis regarding the unity of the phenomenal field. First of all, Gurwitsch has reservations about using the term “part” in connection with Gestalten. According to Gurwitsch, phenomenal parts are dependent on one another in the sense that they modify one another. When one part is isolated from the others, it might be fundamentally altered. Therefore, phenomenal parts in the sense of separate elements do not exist, they are “whole-parts,” as he calls them, they are “conceived of as essentially determined and qualified by the functional significance which they have with respect to each other and, hence, for the whole of the Gestalt-contexture into which they are integrated” (Gurwitsch, 1976, pp. 148–149).

So, Gestalten have at most distinctional parts (cf. also Gurwitsch, 1929, p. 34). Furthermore, such parts are determined relative to the other parts of the Gestalt (they have a “functional significance with respect to each other”; see above). This means there are other constituents that also have a functional significance (cf. Gurwitsch, 1976, p. 132). In other words, a part can only have a functional significance in the context of a whole: the parts are interdependent (cf. Gurwitsch, 1976, p. 134). This is why, according to Gurwitsch, constituents of a Gestalt can only exist as parts of the Gestalt: because they would lose their functional significance if detached from the whole, and would thus cease to be the parts they used to be. Moreover, this may also change the remaining parts:

Conversely, the extracted part no longer contributes towards assigning functional significance to any of the remaining constituents and, thus, no longer co-determines them. Hence the removal of one part from a Gestalt-contexture may, in some cases, entail momentous phenomenal modifications in the remaining parts. (Gurwitsch, 1976, p. 135)

An example of a functional significance would be the location in spatially arranged elements or the role a note plays in a melody. As Gurwitsch himself puts it: “[e]ach constituent of a Gestalt has a certain function within its structure, for example, being the right member of a pair or the right terminal point of an interval” (Gurwitsch, 1976, p. 115).

It seems we can sum up the idea as follows: every single constituent is dependent on other parts of the whole; there have to be some other parts (relative to which all parts have a functional significance); otherwise, individual parts would not be the parts they are. At least some phenomenal parts depend for their existence on other phenomenal parts (“the removal of one part from a Gestalt-contexture may, in some cases, entail momentous phenomenal modifications in the remaining parts”; Gurwitsch, 1976, p. 135). This is not yet a version of what I call strong phenomenal holism here, but it comes close.



5.3.4   Elijah Chudnoff’s Phenomenal Holism

Elijah Chudnoff (2013) builds on Gurwitsch’s theory to argue for a strong phenomenal holism. He defines the position as follows:

Phenomenal Holism: All partial phenomenal states of a subject at a time metaphysically depend on the subject’s total phenomenal state at that time. (Chudnoff, 2013, p. 562)

When a partial phenomenal state depends on the total phenomenal state, it is also dependent on all other partial phenomenal states, according to Chudnoff (cf. 2013, p. 572). So this is a strong variant of Gurwitsch’s position, and it entails the following: if there is a change in one phenomenal part, there must also be a change in all other parts. We can call this feature “phenomenal tensegrity.” The term “tensegrity” was coined by Buckminster Fuller. It combines the words “tension” and “integrity.” Parts in a tensegrity structure are arranged in such a way that changing one part goes along with changes to all other parts.12

Chudnoff (2013) provides an interesting argument for phenomenal tensegrity. He adopts Gurwitsch’s assumption that the phenomenal field is structured into a theme (focus of attention), a thematic field (items that are relevant to the theme), and a margin (everything else a subject is experiencing at the same time). As a first step, he analyzes this structure of phenomenal fields in terms of a relation he calls “centrality” (Chudnoff, 2013, p. 571). Formally, centrality is a partial ordering of phenomenal parts (i.e., it is reflexive, antisymmetric, and transitive). “Centrality” is short for “comparative-centrality-to-the-theme”; so there is at least one phenomenal part that is the theme (the parts that constitute the theme are maximally central), and all other phenomenal parts are either directly or indirectly centrality-related to the thematic parts.

Consider a simple example (figure 5.4). Here, p1 is the only part in the theme; p2, p3, and p4 are in the thematic field; and p5 is in the margin. Not all phenomenal parts are centrality-related, but they can also be indirectly related. Chudnoff calls this “centrality-connected.” Two phenomenal parts pi and pj are centrality-connected just in case there is a “centrality-path,” as one could call it: a sequence of phenomenal parts that form a chain of centrality-related parts, with pi and pj at its two ends.
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Figure 5.4
A phenomenal field with centrality-related parts. The three parts of the background respectively represent the theme, thematic field, and the margin, and the disks represent phenomenal parts (p1, p2, etc.). The black line between different parts indicates that they are centrality-related to each other (strictly speaking, every part is also centrality-related to itself, and the relation is antisymmetric, so it has a direction).


Chudnoff makes the plausible assumption that all phenomenal parts of a phenomenal field are centrality-connected (if this were not the case, the phenomenal field would have two or more themes). Furthermore, centrality is an experientially manifest relation.13 Based on these assumptions, Chudnoff argues that all phenomenal parts depend for their existence on all other parts of the same phenomenal field. Thus changing only one of the phenomenal parts in a phenomenal field will cause a change in all other parts of the field (for details, see Chudnoff, 2013, p. 572).

The argument given by Chudnoff is plausible, but there is a possible objection. Assume that centrality makes a phenomenal difference. For simplicity, consider a maximally simple, structured phenomenal field with only two phenomenal parts. One part corresponds to seeing a red spot, the other to seeing a blue spot. Call the first phenomenal part RED, the other BLUE. There are two ways in which RED and BLUE can be centrality-related: either RED is more central than BLUE (which means RED is the theme), or the other way around. Furthermore, there is a difference between experiencing the red spot in the theme (with the blue spot in the margin) and experiencing the blue spot as the theme. According to Chudnoff, this difference is not due to some additional phenomenal part, but it lies in RED and BLUE.

A crucial question is: what would change if BLUE were to be replaced by YELLOW (i.e., by a phenomenal part corresponding to seeing a yellow spot)? Superficially, this would change the way in which RED is experienced, because we know that color perception is highly context sensitive: the same spot can look strikingly different, depending on the context in which it appears. However, if we adjust the stimuli, it should, in principle, be possible to induce an experience in which RED is the same (although the red stimulus giving rise to this experience is different).14 So even if we have a strong context dependence in the sense that the way a stimulus is experienced can depend on the context in which the stimulus is presented, this does not mean that the same is true for phenomenal parts.

But what exactly is the problem with Chudnoff’s argument? The crucial premise is the following: “[a]n experience depends for its existence on its centrality connections to every other experience in the total phenomenal state to which it belongs” (Chudnoff, 2013, p. 572). There are two senses in which the dependence mentioned here can be interpreted. On a first reading, a phenomenal part (an experience) depends for its existence on every other phenomenal part qua their entire phenomenal characters; on a second reading, a phenomenal part depends for its existence on every other phenomenal part qua their logical place in the centrality-ordering tout court. We can illustrate the two ways of dependence as follows:



1. RED depends on BLUE, because BLUE is more central than RED.

2. RED depends on BLUE, because BLUE is BLUE, not YELLOW.



Even if we grant the first type of dependence, it is not clear that the second type of dependence also holds. According to the first option, a stimulus is experienced in a certain way when it is experienced as part of the theme, and it is experienced differently when it is experienced as part of, say, the margin. What this option presupposes is that a stimulus is experienced differently when it is attended to, so it depends on its logical place in an attentional structure. However, it does not necessarily depend on what is experienced as part of the other regions of the attentional structure. The second option makes an unnecessarily strong claim. It assumes that, in addition to the attentional structure, the phenomenal character of all other parts in the structure also shape any given phenomenal part.

I do not claim that no phenomenal parts in a field depend on other parts in the way described by the second option. I only doubt that all parts always depend on all other parts in that way. From a computational point of view, it would also be more efficient to avoid such a strong holism, whereas modulating parts in accordance with their place in an attentional structure could be done in a fairly simple way. For instance, there could be a separate (perhaps unconscious) representation of the structure “as such”: a representation indicating that something is experienced as part of the theme, thematic field, and the margin, without specifying what is experienced as part of the different regions of the structure. A very simple example would be something like a saliency map, which assigns different weights to different regions represented by the map.15 This map would not represent what is experienced at different locations, only how much attention is directed to different locations. We can describe this as a second-order representation (or metarepresentation). The actual contents of the map would then be represented separately by first-order representations, and each of these first-order representations would have a pointer to a particular part of the map. Through this pointer, the first-order representations could be modulated without thereby depending on other first-order representations. Still, the content of every first-order representation would depend on its logical position in the entire attentional structure.

I hope this simple example illustrates how a centrality-ordering can make a phenomenal difference without requiring that every phenomenal part depends on all other phenomenal parts for its existence. The phenomenal parts only depend on the centrality-ordering as such, which can, in principle, be separated from the experienced contents. Since all stronger forms of dependence are also more computationally demanding, it is doubtful that phenomenal fields are holistic in the strong sense suggested by Chudnoff. (Ultimately, this question is empirical, but assuming that the computational processes underlying conscious experience are efficient, I would not bet anything on the strong view.)



5.3.5   John Searle on Building Block and Unified Field Theories

John Searle’s (2000) distinction between building block theories (BB) and unified field theories (UF) exemplifies another way in which a notion of holism can be applied to theories of consciousness. His distinction is motivated by the following idea. Although we tend to think of consciousness as being made up of parts, it may be more fruitful to think of consciousness as “holistic”:

Maybe we should think of consciousness holistically, and perhaps for consciousness we can make sense of the claim that “the whole is greater than the sum of the parts.” Indeed, maybe it is wrong to think of consciousness as made up parts at all. I want to suggest that if we think of consciousness holistically, then the aspects I have mentioned so far, especially our original combination of subjectivity, qualitativeness, and unity all in one feature, will seem less mysterious. (Searle, 2000, p. 575)

Crucially, Searle does not intend to describe consciousness as holistic in order to define phenomenal unity. The kind of holism he refers to is a feature that is distinct from phenomenal unity. In trying to find out whether Searle’s holism can inform a robust notion of phenomenal holism (as an account of phenomenal unity), we would be misusing Searle’s notions. If his distinction fails to solve the problem(s) of phenomenal unity, this does not mean that it is a useless distinction; it is just useless for the purpose of this book.

There are at least two ways in which Searle’s distinction between UF and BB can be defined. Searle’s own characterization of the distinction is in terms of proper parthood. According to BB, phenomenal fields have proper parts (that are themselves experiences);16 according to UF, they do not (cf. Searle, 2000, p. 570). The emphasis on the question “parts or not?” is particularly prominent in his characterization of UF:

But do the visual experiences stand to the whole field of consciousness in the part-whole relation? Well, that is what nearly everybody thinks and what I used to think, but here is another way of looking at it. Think of the visual experience of the table not as an object in the conscious field the way the table is an object in the room, but think of the experience as a modification of the conscious field, as a new form that the unified field takes. (Searle, 2000, p. 573)

Clearly, this way of defining the distinction between UF and BB provokes the debate that I identified as a red herring in chapter 3, at least when it comes to the problem of phenomenal unity. We do not need individuation criteria for phenomenal states to define the problem of phenomenal unity, and it is not helpful to discuss whether phenomenal fields have experiences as proper parts. In a way, the question posed by Searle’s definition of UF is complementary to the question raised by the single state conception of phenomenal unity (SSC). SSC asks: under what conditions do two or more phenomenal states constitute a single phenomenal state? Searle’s definition of UF provokes the question: under what conditions does a single phenomenal state contain other phenomenal states as proper parts? Both questions are irrelevant to the problem of phenomenal unity.

A more charitable reading would be to interpret Searle’s definition in terms of a global version of the phenomenal replacement solution to PB (cf. section 4.4). This turns the distinction between BB and UF into a phenomenological distinction. According to BB, we experience things as parts of an encompassing phenomenal state; according to UF, we experience, strictly speaking, only a single whole, and the parts are only experienced as aspects of this whole; we can only characterize what it is like to experience them in relation to the whole to which they belong. This is a version of strong holism. Below we will see that it is also very similar to Barry Dainton’s phenomenal holism (see section 5.3.7).

Another way of defining the distinction between UF and BB is in terms of the mechanisms through which consciousness is generated by the brain. According to UF, there is a single consciousness-making mechanism (CMM) in the brain; according to BB, there is more than one. Slightly more generally, we can formulate this in terms of neural correlates of consciousness (NCCs).

According to UF, NCCs overlap; according to BB, they do not overlap. The overlapping part (if it exists) is the neural process or mechanism that turns neural correlates of contents into total neural correlates.17 Although Searle initially defines the distinction between UF and BB in terms of proper parthood, he also applies it to NCCs (cf. Searle, 2000, pp. 572–573). Tim Bayne is even more explicit in his interpretation of the distinction:

The minimal neural correlate of a phenomenal state (P) is the minimal amount of the neural system that correlates with the presence of P. The building block theorist will regard the minimal neural correlates of the various phenomenal states that a subject has at a time as completely distinct—that is, as having no parts in common. By contrast, the unified field theorist will regard the minimal neural correlates of each of the subject’s various phenomenal states as having a common component, where this common component reflect[s] the activity of the subject’s phenomenal field. (Bayne, 2007, p. 4)

As pointed out in chapter 3, we cannot infer from some kind of neural unity (like a single CMM) that there is also phenomenal unity in an interesting sense. Even if it should turn out that there are two or more distinct CMMs in the brain, such that not all NCCs overlap, this would not mean that the corresponding conscious experiences were disunified. For it could, in principle, still be that a distinct mechanism unifies the experiences. Apart from that, it is not obvious how being generated by a single CMM can bring about a phenomenal difference. Defining the distinction between UF and BB in terms of CMMs is therefore not helpful for the project at hand (which, again, does not speak against Searle’s distinction as such, but only shows that we cannot straightforwardly apply it to the problem of phenomenal unity [PPU]).



5.3.6   Tim Bayne on Atomistic and Holistic Theories of Consciousness

Tim Bayne’s distinction between atomistic and holistic theories of consciousness is very similar to Searle’s distinction between UF and BB. The purpose of this section is to determine whether the arguments Bayne gives for holistic views will add anything that could help characterize the phenomenal difference (and thereby solve 1PPU). Here is how Bayne characterizes the distinction between atomisic and holistic theories:

Atomistic conceptions hold that the overall field of consciousness is built up out of components that are independently conscious, whereas holistic conceptions hold that the overall field of consciousness is the basic unit of experience, and that the components of the conscious field are conscious only as components of the overall field. (Bayne, 2013b, p. 225)

According to this definition, holism not only means that phenomenal parts depend on the whole, but that it is only because they are parts of a phenomenal whole that they can be called phenomenal parts.18 Thus the idea is not that the phenomenal properties of the parts somehow depend on the whole, but that the fact that they have any phenomenal properties at all depends on the whole.19 This view has direct consequences on the neurobiological level of description. There can only be a single mechanism or process in the brain that generates consciousness; otherwise, different events could be consciously experienced independently of one another. See figure 5.5 for an illustration. However, this view does not illuminate the phenomenal difference between unified and disunified phenomenal fields. True, if we assume that conscious experiences are (always) accompanied by a conjoint phenomenal character, then it makes sense to hypothesize that the individual experiences are generated by a single mechanism in the brain. But the presence of a single mechanism does not necessitate a conjoint phenomenal character, nor does it suggest what this character could be in the first place.
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Figure 5.5
Atomistic vs. holistic views: Different consequences that atomistic and holistic views have on the neurobiological level of description.


Bayne’s aim is not to clarify phenomenal unity by pointing out that it makes consciousness holistic. Rather, his claim is that the assumption that consciousness is (necessarily) unified supports holistic views. Therefore, nothing is wrong per se with the way Bayne defines holism. What I am pointing out here is merely that it is not helpful for characterizing the phenomenal difference.

Are there other ways in which the idea that the parts depend on the whole can be interpreted? Perhaps the evidence provided by Bayne for holistic views offers a clarification. Bayne lists seven arguments for holism. Let us consider some of them.

Argument 1 (feature binding). Although feature binding may not be a process that is necessarily involved in the generation of consciousness, it is still the case that most features of a perceptual scene are perceived as bound features of objects (cf. Bayne, 2010, p. 232). This suggests that at least some phenomenal parts are not independent. However, even if this idea supports the view that some parts depend on other parts, it does not show that any phenomenal parts depend on the whole phenomenal field. Feature binding thus does not support a strong, global phenomenal holism.

Argument 2 (intermodal integration). Various perceptual illusions show that perception in one sense-modality can be influenced by perception in another modality. This suggests that at least some phenomenal parts are interdependent and hence are not independent (cf. Bayne, 2010, pp. 234–235). But again, this argument does not show that any parts depend on the whole.

Argument 5 (background states of consciousness). Bayne points out that background states (like dreaming, being awake, hypnotized, or delirious) affect consciousness as a whole, not only individual phenomenal parts (Bayne, 2010, p. 238). This joint affection is more easily accommodated in holistic views, because these assume a single CMM that may determine the background state and its influence on all phenomenal parts at once. However, as Jesse Prinz argues, this does not show that the parts cannot be affected by background states independently of one another (and independently of the whole):

Suppose that each part of the field is affected at once (say, brought from a sleeping state into wakefulness). It doesn’t follow that the whole is so affected as such. Suppose, for simplicity, that wakefulness occurs with a sudden flow of aminergic neuromodulators in the central nervous system. This would effect [sic] many areas at once, but we don’t need to posit a whole to account for such global effects. (Prinz, 2013, p. 219)

However, joint affection by background states may be compatible with the phenomenal glue solution. If background states can be described as special phenomenal parts, they could (in principle, at least) be said to connect different phenomenal parts, by giving rise to phenomenal glue parts, just as in the mélange model. I return to this idea in section 5.7. Apart from that, Bayne’s arguments do not give reason to interpret his holism in terms of a strong phenomenal holism.



5.3.7   Barry Dainton’s Phenomenal Holism

Barry Dainton defines holism by reference to the relation of interdependence:

A proponent of complete phenomenal interdependence claims that all parts of all unified states of consciousness are holistically interrelated, whereas the proponent of the weaker partial phenomenal interdependence maintains only that some parts of unified conscious states are so interrelated (or alternatively: only some parts of some states). It is also possible to hold that phenomenal interdependence applies necessarily, or only contingently. (Dainton, 2010, p. 116)

From this statement alone, it is not clear in what way parts of a phenomenal field have to be related to make the field holistic. It is only clear that the parts have to be dependent on one another. To gain a deeper understanding of what Dainton has in mind, it is helpful to consider why Dainton assumes that consciousness is holistic in the first place.

According to Dainton, phenomenal holism arises from synchronic phenomenal unity. Whenever a subject experiences a phenomenal part, she experiences this part as being co-conscious with certain other parts. The phenomenal property corresponding to one phenomenal part of a phenomenal field must therefore contain some aspects of the phenomenal properties corresponding to other parts of the phenomenal field. Dainton illustrates this idea with reference to an auditory experience of a ringing bell (involving auditory features a1) and a visual experience of a tree:

The experiencing of a1 involves a hearing of a ringing bell, but not just that: it involves a hearing of the sound of a ringing bell that is co-conscious with the seeing of a tree—this relational element is an important ingredient in what it is like to have this particular auditory experience. It is for this reason that we cannot hope to capture the complete phenomenal character of a1 without including both the local and the global phenomenal properties that it possesses. (Dainton, 2010, p. 137)

By global phenomenal properties, Dainton means phenomenal properties of an experience that it has by virtue of being co-conscious with some other experiences. So, if a subject only had the auditory experience, she would clearly lack an experience of the visual features; however, something else would be missing as well: the subject would not experience the ringing of the bell as being co-consciousness with the seeing of the tree.

It is tempting to conceptualize this as an additional phenomenal property. In the unified case, there would thus be a phenomenal property corresponding to the bell, one corresponding to the tree, and a third property corresponding to the experience of co-consciousness. However, this would not be in accord with Dainton’s view. He explicitly points out that “co-consciousness is not some additional element in experience that possesses phenomenal features of its own” (Dainton, 2010, p. 137). Rather, co-conscious contents are “in immediate phenomenal contact … with one another” (ibid.). The idea seems to be that local phenomenal properties (corresponding to, say, purely visual or purely auditory features) are not just complemented (by a conjoint phenomenal character) when the phenomenal field is unified, but that they are completely changed when co-consciousness is present. So the phenomenal parts of a holistic field depend on one another for their existence, and we can interpret Dainton’s account as a global version of the phenomenal replacement solution to PB. This is also in line with the following passage:

Once we have recognised that the global phenomenal properties of an experience contribute to its overall phenomenal character, then provided we opt to individuate token experiences in the standard way, by holding that the precise phenomenal character of any experience is essential to it, we have the result that it is impossible for any token experience to exist in a total state that is of a different type to the one to which it actually belongs. (Dainton, 2010, p. 138; emphasis added)

So Dainton’s position is similar to Elijah Chudnoff’s strong holism (which is based on Aron Gurwitsch’s Gestalt account). The new element in Dainton’s discussion is that he does not define co-consciousness in terms of holism; instead he argues for phenomenal holism based on the claim that consciousness is necessarily unified. This difference is important, because Dainton rejects other possible justifications for holism, primarily crossmodal interference and Gestalt-based considerations. I briefly review Dainton’s critique; although it is not relevant to the conceptual clarification of holism, it will be relevant if we want to define phenomenal unity in terms of holism.

Dainton cites a range of empirical findings to the effect that percepts in one sense modality can be influenced by what is perceived in another sense modality. This shows that at least some phenomenal parts are at least sometimes interdependent. But it does not establish a stronger form of holism, according to which all parts are necessarily interdependent (cf. Dainton, 2010, p. 124). An account of phenomenal unity based on this version of holism would thus not satisfy the necessity constraint and the globality constraint. Furthermore, Dainton points out that the interdependence revealed by empirical studies is typically surprising or at least not introspectively accessible (ibid.). In other words, there only seems to be an unconscious crossmodal interdependence. On the level of consciousness, it is not immediately accessible. Therefore, it seems that the phenomenality constraint is not satisfied.

A third point mentioned by Dainton is that mere interdependence does not seem to establish versions of holism that hold by necessity. For, even if factually a percept in one modality is brought about due to processing in another modality, this does not mean that the first percept could not be formed in the absence of the other modality (cf. Dainton, 2010, pp. 124–126).

What about Gestalt considerations? Dainton first discusses the idea that perceptual content is cognitively loaded, in the sense that something is not only seen as being red and having a certain shape, but as being, for instance, bottle shaped. Dainton’s own example is the famous duck-rabbit: the top of the drawing can be seen either as a pair of ears or as a beak, depending on how the whole picture is perceived. Dainton disregards this line of reasoning, because it is based on the strong and controversial assumption that low-level phenomenal properties can include high-level (cognitive) properties (cf. Dainton, 2010, pp. 128–131).20 Apart from that, he does not find the appeal to Gestalt theory compelling, because parts like a duck beak do seem to be separable from the context (Dainton, 2010, pp. 131–132). Furthermore, clear context effects, as in the rabbit-duck example, seem to be the exception rather than the rule (Dainton, 2010, pp. 132–133); this clearly violates the necessity constraint.

Interestingly, Dainton’s critique might suggest another way in which phenomenal unity may be related to experiencing temporal processes. Dainton suggests that studies on crossmodal integration reveal only a preconscious interdependence in information processing. But one could argue that we are at least consciously aware of the result of this interdependence and thereby are indirectly aware of the preconscious calibration process itself. The idea would be that we experience a coherence (or something similar) between the contents in different sense-modalities. Does that make us aware of intermodal interdependence? Interdependence, as understood here, is a causal relation that can at best be inferred if the phenomenal parts “fit together” over a period of time. This is the case, for instance, if we realize that changes in one modality go along with coherent changes in another modality. In other words, if a phenomenal difference is brought about by crossmodal interference, then it seems to be a diachronic feature of consciousness.

Summing up, we see that Dainton defends a strong phenomenal holism (similar to that of Chudnoff, albeit not based on assumptions about the attentional structure of consciousness). His argument for this kind of holism presupposes that consciousness is necessarily phenomenally unified. Hence, it does not qualify as an account of phenomenal unity in itself (nor is it intended to be such an account). Dainton’s critique of independent arguments for phenomenal holism reveal difficulties in satisfying the phenomenality, necessity, and globality constraints. However, it also suggests that we can be aware of crossmodal integration when we are aware of coherent changes in consciousness over time.




5.4   The Plausible Alternative: Relax and Go Hierarchical

The above discussion suggests that the idea of a strong phenomenal holism has to be abandoned. In other words, phenomenal unity is not global in the sense that all phenomenal parts of a unified phenomenal field depend on one another for their existence. Hence, we should relax the globality constraint. There being various ways of relaxing the globality constraint leads to the conclusion that different phenomenal unity relations can exist. I shall call this claim MULTIPLICITY. A similar idea is shared by some existing accounts of phenomenal unity (see Hill, 1991, 2014; Masrour, 2014a,b). Every phenomenal unity relation gives rise to an experiential whole, and we typically experience several wholes at the same time. Most of these wholes are spatial wholes (like perceived objects), but there can also be temporal wholes (successions of events). MULTIPLICITY is discussed in section 5.5.

Apart from such qualitative differences among experienced wholes, there are also quantitative differences among experienced wholes. For instance, the degree to which a collection of objects is experienced as a group can differ, and a perceived object possesses more experienced wholeness than a mere group of objects. I shall call the assumption that experienced wholeness comes in degrees GRADUALITY. This assumption is also shared by some existing accounts (cf. O’Callaghan, 2014). GRADUALITY is discussed in section 5.6.

MULTIPLICITY and GRADUALITY entail the possibility of different kinds of experienced wholes, most of which are subglobal wholes. Is there a general, common principle, by virtue of which these different kinds of wholes are experienced as wholes? I suggest that many experienced wholes have some features that remain invariant while others change. In other words, many wholes are experienced as enduring through change. I shall call this idea INVARIANCE. Is there a sense in which the entire phenomenal field can be said to have an invariant phenomenal part, such that we experience a global whole as enduring through change? Some authors suggest that the experienced self is such a global invariant. In chapter 4, I have mentioned that the experienced flow of time may constitute such a global invariant. Given the importance of both time and space for perception, could it be that the experienced world is yet another global invariant? I briefly discuss these questions in section 5.7. Assuming that both the experienced self and the experienced world are invariant parts of phenomenal fields is perhaps the most promising way to spell out a global phenomenal holism. For this reason, I discuss these ideas in detail in chapter 6.

Apart from these two ideas, it is worth exploring the idea that experienced wholes are hierarchically ordered (e.g., as nested wholes). This is a core idea of the regularity account of phenomenal unity (RPU), which I sketch in section 5.8. The account integrates many ideas presented in chapter 4, and it combines MULTIPLICITY, GRADUALITY, and INVARIANCE. As mentioned in chapter 1, RPU constitutes one of two main positive contributions to the problem of phenomenal unity proposed by this book.21 In chapter 9, I analyze RPU in terms of the concepts and ideas provided by the framework of PP.



5.5   Multiplicity

Having reviewed and dismissed notions of holism that are either not relevant to the problem of phenomenal unity or are too strong (because they are either empirically implausible, theoretically unjustified, or already presuppose a particular notion of phenomenal unity), we can now turn to positive proposals regarding phenomenal holism. As mentioned, a more tenable version of phenomenal holism must satisfy globality in one of its weaker versions, entailing the possibility of different versions of phenomenal holism. This requirement leads to the first feature of the present proposal: MULTIPLICITY.


5.5.1   The Intuition

If we assume that phenomenal unity is more about experienced wholeness than about the wholeness of experience, it is only a short step to the assumption that phenomenal unity is not a single phenomenon. This can either mean that there are different kinds of phenomenal unity relations, or that, in the same subject of experience, there can be multiple instances of phenomenal unity at the same time. Both options suggest that we can experience different wholes at the same time.



5.5.2   Historical Precursors and Relations to Existing Accounts

5.5.2.1   Franz Brentano   According to Brentano, consciousness is “[k]eine Vielfalt von Dingen, sondern aufs Unzweideutigste ein einziges Ding, welches das Ganze eines wirklichen menschlichen Bewußtseins umfaßt” (Brentano, 1982, p. 11).22 This may sound like SSC. Still, his conception of the unity of consciousness is compatible with the assumption that multiple experienced wholes can exist at the same time:

Aber wenn es klar und von vornherein einleuchtend ist, daß ein Ding nie eine Vielheit von Dingen sein kann, so ist damit nicht gesagt, daß nicht irgendwelche Vielheit an ihm unterschieden werden könne. Einheit und Einfachheit—das hat wiederum schon Aristoteles mit Nachdruck geltend gemacht—sind Begriffe, die nicht miteinander verwechselt werden dürfen. (Brentano, 1973, p. 223)

Nevertheless, even though it is clear and obvious at the outset that one thing can never be a multiplicity of things, this does not mean that no multiplicity can be distinguished in it. Unity and simplicity—Aristotle again has already emphasized this point—are concepts which are not interchangeable. (Brentano, 1995 [1973], p. 121)

However, instead of putting the multiplicity of consciousness center stage, Brentano was more interested in exploring if and in what sense consciousness was “a single thing.” Since the present project seeks to account for experienced wholeness (not for the wholeness of experiences), we focus on the question of how different experienced wholes can satisfy globality in one of its weaker versions.

5.5.2.2   Farid Masrour   Farid Masrour defends an account of phenomenal unity according to which all phenomenal parts are at least indirectly connected to one another: a “unity path” extends from every part to every other part. So his account satisfies a weak version of globality. More specifically, Masrour’s (2014a,b) connectivity account of phenomenal unity consists of three claims. He calls them binding, unity path, and the connectivity thesis. Let us consider them in turn.

Binding. Masrour’s account builds on the assumption that phenomenal parts are connected by experiences23 of specific relations. Such experiences are those of relations among the objects of experience, not of relations among experiences. Examples include spatial, causal, and temporal relations (cf. Masrour, 2014a, p. 514). Phenomenal parts can now be either directly or indirectly connected. For instance, I am experiencing a bottle of water and a table right now, and I am also experiencing a spatial relation between them: the bottle is on the table. When the experienced relation is “attached” to the experience of the objects, such directly connected phenomenal parts are bound:

In each case, these experiences are connected by an experience of a specific relation. We can call the relation between an experience of a specific relation and the experiences that it binds “attachment.” Attachment, in the connectivity view, is a primitive relation. (Masrour, 2014b, p. 329)

When two phenomenal parts are bound, there is thus a direct connection—namely, an experienced specific relation—between the two phenomenal parts. This third phenomenal part (corresponding to experiencing a specific relation) is attached to the first two. This can be interpreted as a version of the phenomenal glue solution. However, by treating attachment as primitive, the infinite regress posited by PB is actually stopped by definition.

Departing a bit from the way in which Masrour defines his own account, we can say instead that experiencing a specific relation between two phenomenal parts depends on the two phenomenal parts: it is impossible to experience the specific relation without experiencing the related phenomenal parts. Although Masrour would probably disagree with this description of his account, it yields an interesting version of the phenomenal glue solution. It is interesting because it not only posits that the gluing parts depend on other parts, but also indicates what their contents are: they correspond to specific experienced relations, like causal, spatial, or temporal relations. This complements the example given in section 4.3.1 (the phenomenology of field transitions).

Unity path. Another interesting feature is that this account relaxes the globality constraint, by claiming that the parts of unified phenomenal fields are not all directly connected but are all connected by at least a unity path. Masrour offers a nice (recursive but noncircular) definition, which can be summarized as follows. A unity path exists between two phenomenal parts just in case both parts are connected (by the experience of a specific relation), or a third part is bound to the first part and a unity path connects the third to the second part. In his own words: “There is a unity path between two experiences Em and En iff Em is bound with En or there is an Er such that Em is bound with Er and there is a unity path from Er to En” (Masrour, 2014a, p. 515). This definition is very similar to that of partial unity given in chapter 2. The crucial difference is that there need not be a unique unity relation holding between the elements of the unity path. For instance, when A, B, and C are connected by a unity path, there can be a relation R1 between A and B, and a different relation, R2, between B and C.

Connectivity thesis. According to Masrour’s connectivity thesis, a unity path connects all parts of a unified phenomenal field. “The most fundamental personal-level fact in virtue of which a set of experiences, S, is phenomenally unified is the fact that there is a unity path, P, such that all members of S are members of P” (Masrour, 2014a, p. 515). So Masrour’s account satisfies a relaxed version of globality, it satisfies the phenomenality constraint (because the connecting relations are experienced relations between objects of experience), and the connectivity thesis suggests that conscious experience is (necessarily) unified in ordinary waking states of neurotypical subjects.

5.5.2.3   Christopher Hill   Christopher Hill’s (1991, 2014; cf. also Bennett and Hill, 2014) account of phenomenal unity is, in some ways, similar to Masrour’s. A key difference is that he does not claim that phenomenal fields always have a unity path. The account rests on three assumptions, which he calls the multiple relations thesis, the partial unity thesis, and the disunity thesis (cf. Hill, 2014, p. 501).

Multiple relations thesis. As the name suggests, this thesis has it that phenomenal unity is not a single relation but consists of multiple unity relations. Important examples include phenomenally experienced spatial relations among objects. Hill calls such relations p-spatial, to emphasize that they are phenomenally experienced (it is not relevant whether there really is a corresponding spatial relation in the external world). Here are some examples of p-spatial relations: “[i]n addition to being next to, the set includes, for example, being p-spatially near to, being a p-spatial part of, and being in the same p-spatial place as.… And all of them count intuitively as unity relations” (Hill, 1991, p. 237). Another example of a unity relation given by Hill is “being owned by the same subject of experience as” (Hill, 1991, p. 229).

Furthermore, Hill also mentions representational unity, introspective unity, access unity, and causal unity (for details, consult Hill, 2014, p. 501). Note that introspective and access unity could be regarded as versions of the phenomenal disposition solution.

Partial unity thesis. According to this thesis, the unity relations just mentioned are partial: they only connect some phenomenal parts, but none of them connects the entire phenomenal field. However, most unity relations overlap: “for example, some of the ones [i.e., phenomenal parts] that are linked by representational unity may also be linked by introspective unity” (Hill, 2014, p. 502).

Disunity thesis. The first two theses are relatively uncontroversial. Most people would agree that we experience different relations between objects or features, and that none of the unity relations mentioned by Hill is a global relation (connecting all parts of the phenomenal field). But, as we saw in Masrour’s account, some would say that there is also a sense in which the entire phenomenal field is connected. Hill’s disunity thesis denies this possibility. Neither does a special, global co-consciousness relation exist; nor does a unity path connect all phenomenal parts (in Masrour’s sense): “the experiences of a subject at a time will generally consist of ‘islands’ of experiences that are unified with each other but not with the constituents of other islands” (Hill, 2014, p. 502). Hill provides evidence for this thesis by arguing that representational unity, access unity, introspective unity, and spatial unity fail to be global relations.

However, this does not establish the existence of “islands” of experience that are not connected by any unity relation. For this to be the case, he would have to show that there are types of phenomenal contents that cannot be unified by any unity relation. But access unity and introspective unity seem to be sufficiently general as to apply to all kinds of phenomenal contents at the same time: for instance, while a pain and a visual experience may not be experienced as spatially connected (this example is given by Hill), we can introspect them at the same time. Furthermore, unity relations like access unity or introspective unity can plausibly be regarded as global in the “dispositional” sense mentioned in chapter 2. Instead of providing evidence for phenomenal disunity, Hill’s argument shows at most that phenomenal unity is only weakly global (for instance, in the sense of Masrour’s unity path). Furthermore, his account is also compatible with the phenomenal disposition solution to PB.



5.5.3   Summary

We have seen that the phenomenal glue solution suggests a simple way in which a relaxed version of globality can be satisfied. If there are multiple gluing parts, they can connect different phenomenal parts like the members of a chain. Masrour’s and Hill’s accounts provide examples of such gluing parts, namely, phenomenal relations between experienced objects (e.g., various spatial, causal, and temporal relations). Such unity paths are also compatible with the different hierarchical versions of globality described in section 5.1: different unity paths can also meet at a single, special phenomenal part. However, these options do not exhaust the possible ways in which experienced wholes can be conceptualized.




5.6   Graduality


5.6.1   The Intuition

The intuition underlying GRADUALITY is that the degree to which experienced objects are experienced as wholes varies. MULTIPLICITY implies that wholes can be weakly global in different ways, and GRADUALITY suggests that different types of globality go along with different degrees of experienced wholeness.

Furthermore, and extending this idea, subglobal wholes do not necessarily differ in kind from global experienced wholes. The main difference may be (apart from their “size”) the degree of experienced wholeness. So the idea is that global unity is similar to subglobal types of unity. This has the advantage that examples of subglobal unity can be used to derive phenomenological characterizations, and global unity can then be characterized indirectly by appeal to these characterizations, by suggesting that global phenomenal unity is similar. The two main challenges for this strategy are (1) to make a convincing case that global unity is similar to subglobal types of unity, and (2) to explain why global unity is apparently harder to detect or characterize than the types of unity to which it is (allegedly) similar.

The second challenge can be met by suggesting that global unity is much weaker, and more subtle, than subglobal types of unity. The first challenge is more difficult. Ultimately, I will suggest that it can be justified by showing that different cases of experienced wholeness can be analyzed with reference to the same underlying computational principles. I elaborate on this in my description of RPU; see section 5.8 and chapter 9.



5.6.2   Historical Precursors and Relations to Existing Accounts

5.6.2.1   Wolfgang Köhler: Global and subglobal unity   In his seminal monograph Die physischen Gestalten in Ruhe und im stationären Zustand, Wolfgang Köhler dealt with the unity of consciousness in the sense that the structure of conscious experience follows the law of Gestalt (Gestaltgesetz). Interestingly, he seems to suggest not only that we experience Gestalten, but also that Gestalten are natural phenomena existing independently of the way we experience the world (see Köhler, 1920, xi). This stronger, ontological claim need not concern us here; what matters for the discussion at hand is in what way phenomenal parts or phenomenal fields can be considered as Gestalten. In other words, it matters to what extent we experience things as Gestalten (or as wholes, as I would put it).

It is revealing that Köhler has already acknowledged a potential problem that arises from trying to satisfy what I call the globality constraint. This constraint demands that we conceive of the entire phenomenal field as unified. It is, however, not obvious whether this idea can be elaborated on in a meaningful way. Indeed, Köhler warns against the view that only the entire field is directly given (“unmittelbar gegeben sei eigentlich nur das Gesamtbewußtsein schlechthin”; Köhler, 1920, p. 157). In general, he is careful to locate his own view between the following two extreme positions. According to the first, no real, nonarbitrary wholes exist; there are only independent, separate parts and abstract sums of them (“Undverbindungen”; cf. Köhler, 1920, p. 153). According to the second extreme position, everything is connected to everything else, so that there are no independent parts; Köhler calls this a romantic-philosophical edification (romantisch-philosophische Erbauung; see Köhler, 1920, pp. 153–154). This corresponds to what I labeled strong phenomenal holism above.

According to Köhler’s conception of Gestalten, it is always possible to separate the phenomenal field into parts; however, this is not because the field is only an arbitrary collection of parts, but because the field has proper sub-wholes (cf. Köhler, 1920, p. 158). These are formed according to the law of Gestalt:

Das Gestaltgesetz, dem ein solches Material folgt, und die spezifische Struktur, welche jedesmal gerade diese Gesamtheit objektiv und spontan annimmt, schreiben uns vor, was wir ‘als eines’ anerkennen müssen. (Köhler, 1920, p. 168)

The law of Gestalt, by which such material follows, and the specific structure that the whole always adopts objectively and spontaneously, dictate what we must acknowledge “as one.” (My translation)

This emphasizes the idea that Gestalten are in some sense objective phenomena. Furthermore, Köhler makes it clear that Gestalten are primarily found on subglobal levels. The idea finds perhaps its fullest expression in the following sentence: “[u]nbeschadet der Feldeinheit im ganzen und in ihr erscheinen besonders fest in sich geschlossene phänomenale Einheiten beschränkter Bereiche relativ selbständig gegenüber dem übrigen Felde” (Köhler, 1920, p. 191).24 This statement shows that Köhler acknowledges the unity of the entire field but denies that it follows that its parts are completely dependent on the whole. Köhler is thus clearly located in the theoretical tradition of Brentano, who pronounces that unity should not be confused with simplicity (see section 5.5.2). It also shows that Köhler does not deny the existence of (global) phenomenal unity,25 but his focus clearly lies on subglobal unity (i.e., on Gestalten in a more restricted sense).26

But what is a Gestalt, according to Köhler? From the passages quoted here it should be clear that he does not intend to characterize global phenomenal unity, but subglobal unities (i.e., Gestalten in the narrow sense). Interestingly, the main difference between global and subglobal unities seems to be, according to Köhler, a difference in degree, not necessarily a difference in kind (see the quote above). This would suggest that some of his ideas also apply to global unity. In contrast, what characterizes Gestalten is that they appear relatively independently from the rest of the field (“relativ selbständig gegenüber dem übrigen Felde”; see above). A global Gestalt cannot appear independently from the rest of the field, because there is no “rest” from which it could be independent.

Köhler does not give an explicit definition of a Gestalt. However, he does mention two criteria that he attributes to Christian Von Ehrenfels (and that he calls “Ehrenfels criteria”). According to the first criterion, a Gestalt is experienced when a collection of phenomenal properties is accompanied by a special phenomenal property, a Gestalt quality (this is essentially Ehrenfels’s position; see section 4.3.2). Köhler rejects this idea because it diminishes the “radical sense of the new category”:

Fast scheint es, als kämen danach in einem Menschen zu einer Summe übrigens doch genau von den einzelnen Reizen festgelegter ‘Empfindungen’ nur noch irgendwelche Neuerscheinungen (Gestaltqualitäten) einfach hinzu, und das wäre dann eine Auffassung, durch welche der radikale Sinn und, wie ich glaube, der wesentliche Wert der neuen Kategorie stark beeinträchtigt würde. Das Kriterium verlangt etwas zu wenig von seinen Objekten. (Köhler, 1920, pp. 35–36)

It almost appears as if within a human being there were, in addition to a sum of “sensations”—which are, by the way, precisely determined by the individual stimuli—only some new appearances (Gestalt qualities), and that would be the view by which the radical sense and, as I believe, the central value of the new category would be greatly impaired. The criterion demands slightly too little from its objects. (My translation)

According to the second criterion, phenomenal Gestalten have specific properties that remain invariant when they are all transposed in the same way (as when the notes in a melody are all replaced by notes in a different key). For Köhler, this invariance under transpositions is too strong; he suggests that there may be cases of Gestalten that cannot be transposed in the way demanded by this second criterion (cf. Köhler, 1920, p. 37). Perhaps this criterion is applicable to global Gestalten? To make this idea work, one would have to specify ways in which whole phenomenal fields can be transposed, and one would have to determine properties that remain invariant. I continue this line of thought in the discussion of what I call INVARIANCE (section 5.7).

5.6.2.2   Ophelia Deroy: A continuum of phenomenal object unity   According to most researchers working on the unity of consciousness, object unity is just one among many unity relations. Furthermore, it is a strictly subglobal relation: what we experience as objects are always only small parts of the entire phenomenal field. In particular, objects are typically unimodal: you see a flash, you hear a bang; although such events can interact, they do not constitute multimodal objects (or so one could think).

Ophelia Deroy (2014) proposes a revision of this view. According to her account, there is no categorical difference between phenomenal unity and object unity. Instead, there can be gradual differences between different instances of object unity:

Although there is something it is like to experience sensory cues as distinctively belonging to the same object, and something it is like to experience them as belonging to different objects, there is no neat boundary between the two—but rather a continuum of more or less unified experiences. (Deroy, 2014, p. 108)

Evidence comes, according to Deroy, from paradigms in which a single object is perceived through different sense modalities. She suggests that when the subject experiences a conflict between the information provided by different senses, it may lead to a diminished degree of experienced object unity.

An example mentioned by Deroy is the rubber hand illusion (RHI; see Botvinick and Cohen, 1998). When a subject sees a rubber hand in front of her while her real hand is hidden from view, and when both the rubber hand and the subject’s real hand are stroked synchronously, the subject can have the impression that her real hand is located where she is seeing the rubber hand. In the beginning, the subject experiences the stroking seen (on the rubber hand) and the stroking felt (on her real hand) as belonging to two different objects. When the illusion sets in, the visually and tactually perceived information is bound to a single perceived object (the rubber hand).

Deroy suggests there need not be a sudden shift in the experienced location of the real hand. Rather, “I might start to feel a drift of my hand toward the location of the seen hand” (Deroy, 2014, p. 113). According to Deroy, this gradual shift provides evidence for the view that object unity comes in degrees. In a personal communication, Jakub Limanowski has pointed out that this description may be a bit misleading, since subjects do not usually report feeling such a drift, and neither do they report experiencing their hands in a location between the real and the rubber hands. So a more careful description would perhaps be that subjects have an unusual or strange feeling (which comes from the conflict between visually and tactually perceived information; it is “strange,” because the synchrony of the stroking events suggests that both have a common cause and occur at the same place, which is not the case). This feeling of strangeness may be an indicator that the visual and the tactile sensations are experienced as belonging neither to a single object nor to two distinct objects. In this sense, it could be a case of diminished object unity (i.e., a lower degree of experienced wholeness compared to the degree of wholeness associated with, say, an experienced tomato).

Similar results have been obtained by research on full body illusions (FBI): a drift in self-location is measured, but subjects do “not report feelings of overt disembodiment” (Lenggenhager et al., 2007, p. 1098). Still, some change in their bodily experience is reported, in particular, “feelings of ‘weirdness’ or ‘strangeness”’ (Lenggenhager et al., 2007, p. 1097), which again supports the view that object unity comes in degrees.

Further examples can be found in cases in which auditory and visual information is integrated. For instance, when the temporal or spatial alignment of visual and auditory stimuli is a bit off, subjects may still report that they experience them as coming from a single location, even when they report a feeling of incongruence.27

Although RHI and FBI suggest that degrees of object unity might correspond with the strength of spatiotemporal correlation,28 Deroy argues that at least one further dimension contributes to the strength of object unity. She calls this the dimension of crossmodal congruence. Evidence comes from studies in which performance at certain tasks differs for congruent and incongruent crossmodal stimuli. For instance, high-pitched sounds are associated with bright visual flashes (see Parise and Spence, 2009). Do such crossmodal correspondences go along with a phenomenal difference? Deroy suggests that crossmodal congruence may often be too subtle to be noticed. As an example, she mentions seeing bright sunlight while listening to the high-pitched sound of a bird song.

This crossmodal congruence can be “overshadowed by the feeling of unity experienced about the bird song … and the light” (Deroy, 2014, p. 118)—which are both, separately, experienced as unified objects. It is not completely clear whether Deroy takes “overshadowed” to mean that there is no experience of crossmodal congruence between sunlight and bird song, or merely that it is difficult to discern introspectively. However, it seems she tends toward the second option. For she speculates that object unity can not only vary along a quantitative dimension but also along a qualitative dimension (which is crossmodal congruence; see Deroy, 2014, p. 119).

We can summarize Deroy’s position in the following two claims she makes:

Phenomenal gradation claim: There is a gradual change, from the experience of perfectly unified to less unified objects or sets of features (what researchers sometimes call “consistent with a unified object”) to the experience of distinct features. (Deroy, 2014, p. 114)

Processing variations: There are variations in the strength of crossmodal binding—the cognitive or neurophysiological operation whereby sensory features are bound together as belonging to the same objects. (Deroy, 2014, p. 117)

In section 5.6.3 and chapter 9 I explore the question of how these positions can be combined with a hierarchical version of globality.

5.6.2.3   Peter Baumann: Phenomenal unity as functional integration   According to Baumann (2007), the problem of phenomenal unity is (probably) not a philosophical problem, because co-consciousness is analyzable as a kind of functional integration. Phenomenologically, the difference between phenomenal unity and disunity can only be characterized in the weak sense that one can give examples. Furthermore, phenomenal unity can come in degrees. I shall call the two central claims of his account graduality and functional integration. Baumann’s characterization of graduality differs from my definition of GRADUALITY. However, the difference mainly consists of the fact that Baumann does not treat graduality as a phenomenological feature (i.e., he does not assume that a difference in the degree of phenomenal unity can be described as a difference in experienced wholeness).

Graduality. According to Baumann, phenomenal unity can be characterized giving examples. He contrasts the example of a person who smells and tastes a rotten egg with the case of a person who smells gasoline and tastes chocolate. In both cases, the subject’s phenomenal field is phenomenallly unified to some extent, but the degree of phenomenal unity is higher in the first case: “[t]here is more or closer phenomenal unity in the rotten-egg-case than in the gasoline-chocolate-case” (Baumann, 2007, p. 19). Baumann considers, and rejects, some possibilities in which the difference between the two cases can be characterized phenomenologically. In particular, he considers (1) learned correlations, (2) similarities, and (3) hard-wired connections.

(1) Some stimuli tend to occur together: when we eat a rotten egg, we typically also smell a rotten egg. The reason there seems to be stronger experienced togetherness in the rotten-egg case than in the chocolate-gasoline case could therefore be that the smell of rotten eggs is positively correlated with the taste of rotten eggs, and that the brain represents this correlation, which leads to the experience of unity. In contrast, in the chocolate-gasoline case, no such strong correlation exists; hence the degree of unity is lower. Baumann objects with counterexamples: the looks and the sounds of a duck, for instance, may be strongly correlated. But still, we do “not have the kind of ‘fusion’ of experiences that we find in the case of rotten eggs” (Baumann, 2007, p. 20). One could reply that the correlation is not as strong in the duck case, or, alternatively, could insist that the kind of fusion we experience when hearing and seeing a duck is the same as in the rotten-egg case. But the functional integration in the rotten-egg case may not even depend on learned correlations. After all, it is not plausible to assume that we first have to taste and smell a lot of rotten eggs, before we experience the taste and the smell together.

(2) This observation might suggest that the smell and the taste of a rotten egg are simply highly similar. Baumann rejects this, claiming that “[i]t doesn’t make sense to say that the smell and the taste of a rotten egg are similar per se” (Baumann, 2007, p. 21). As a reply, one could argue that it is an empirical question whether crossmodal sensations or percepts are similar or not. It is possible that neural representations of a rotten smell or a rotten taste are similar, or that the olfactory and the gustatory representation are functionally connected to a third (possibly amodal) representation, which gets reliably activated by either of the two representations. Even if this need not establish a similarity, it would at least provide evidence for a crossmodal correspondence in such cases.29 Such a crossmodal correspondence may well go along with a phenomenal difference (more on this in section 5.6.3 and in chapter 9).

(3) Another possibility mentioned by Baumann is that neural connections are hardwired between representations of different types (e.g., between representations of rotten smells and of rotten tastes), and that this causes us to find certain pairs of phenomenal properties more similar than others. The idea would then be that the smell of a rotten egg is not actually similar to the taste of a rotten egg, but that we are just hardwired to judge them as being similar. As Baumann points out, this “presupposes that there is a difference between (a) two phenomenal experiences being similar (or not), and (b) us finding them similar (or different). However, exactly this difference doesn’t seem to exist in the case of phenomenal experiences or qualities (cf. Dennett, 1990, pp. 524–536)” (Baumann, 2007, p. 21).

Baumann’s view therefore implies that no deep phenomenological description of the phenomenal difference can be given (which could indicate that there is no phenomenal difference, only a functional difference). Baumann argues that phenomenal unity should be analyzed on subpersonal levels of description. In particular, he suggests that phenomenal unity can be analyzed as a kind of functional integration.

Functional integration. Baumann suggests that “experiential togetherness and phenomenal unity are just two sides of the same coin” (Baumann, 2007, p. 20). By experiential togetherness, Baumann means a kind of functional integration: “[t]wo qualities are experienced together to the degree to which the experience of one quality and the experience of the other quality are available for the same thoughts and behaviors” (Baumann, 2007, p. 16).30 Functional integration, as Baumann uses the term, is a type of access unity (in the sense of Bayne and Chalmers, 2003, p. 29). He thus proposes to analyze degrees of experiential togetherness in terms of degrees of access unity.31 The difference between the rotten-egg case and the chocolate-gasoline case can now be described in functional terms. In both cases, the subject may react with disgust, but in the chocolate-gasoline case, this reaction is only caused by the olfactory phenomenal part(s), whereas in the rotten-egg case, it is a reaction to both the gustatory and the olfactory aspects of what the subject is experiencing (Baumann, 2007, p. 19).

One of the things I am driving at is the following one. If experiential togetherness is a matter of functional integration of experience, and if the latter is a matter of degree (which I find rather plausible to assume), then it is plausible to assume that experiential togetherness, too, is a matter of degree. The question would not be so much whether we have one experience of several qualities or many different experiences but rather how “closely together” we experience them. (Baumann, 2007, p. 14)

Interestingly, the above quote makes it clear that Baumann rejects SSC. Nevertheless, he holds that the problem of phenomenal unity (experiencing things together) is mainly an empirical problem regarding functional integration (Baumann, 2007, p. 15). Furthermore, he identifies degrees of experiential togetherness with degrees of access unity. This seems to imply that experiential togetherness cannot be described as experienced wholeness.



5.6.3   Summary

A question that has not been addressed yet is whether GRADUALITY and what I called hierarchical globality (section 5.1) can be combined. An example would be a hierarchy of nested wholes (e.g., the apple is part of a group of apples in a bowl, the bowl is part of an arrangement on the table, and so forth). Parts of a nested hierarchy can have different degrees of wholeness. For instance, a single object in a perceived group of objects may have more experienced wholeness than the entire perceived group as such. But how can one and the same object be experienced as part of different wholes in the first place?

To approach this question, it may be helpful to consider how differences in object unity can be described in terms of phenomenal properties. Following Aristotle, Frédérique de Vignemont (2014) suggests that a common sensible may be relevant for object unity.

A common sensible is something “accessible to all the sensory modalities that are concerned” (de Vignemont, 2014, p. 136). De Vignemont also calls it, following Pylyshyn (2001), a proto-object (de Vignemont, 2014, p. 142). A representation of such a proto-object functions as a mediator between the senses. But what information is provided by this mediator? According to de Vignemont, it codes perceptual similarity: “The perceptual features that are compared include not only location, but also size, shape, intensity, motion orientation, texture, and so on. They also include temporal factors such as the time of the onset, offset, and the rhythm” (de Vignemont, 2014, p. 143).

This contradicts Baumann’s claim cited above, according to which it does not make sense to talk about similarity between the senses. However, research on sensory integration (as in full body illusions, in which subjects may have a feeling of strangeness due to intersensory conflict) does suggest that percepts in different sense modalities can be more or less similar to one another. The question is only: in what respect are they similar? And de Vignemont’s examples—location, size, shape, temporal features, and so on—are features that can be more or less similar, or more or less coherent. So perhaps Baumann’s example (smelling and tasting a rotten egg vs. tasting chocolate while smelling gasoline) points to a difference in experiential togetherness in which it does not make sense to talk about a difference in intermodal similarity (because, as he points out, smelling a rotten egg and tasting a rotten egg are not similar per se). But this does not show that there aren’t any cases of intermodal (object) unity, in which the experienced degree of unity corresponds to something like intermodal similarity (or crossmodal correspondence).

Further pursuing de Vignemont’s proposal suggests the following idea: one and the same perceptual feature can be experienced as belonging to different proto-objects. For instance, in Deroy’s example of a bright light and a bird song (considered above), the bright light is experienced as an object but also as belonging to a larger object, because it is crossmodally congruent with the high-pitched bird song. In principle, there can be even larger proto-objects. This raises the question of how many different kinds of proto-objects there are, and whether they differ only quantitatively (which may go along with a different degree of experienced wholeness) or also qualitatively. I shall explore these matters further in chapter 9.




5.7   Invariance


5.7.1   The Intuition

In the discussion of what I called strong phenomenal holism above, I noted that a collection of parts, which mutually depend on one another for their existence, has an interesting dynamic property: if only one of the parts changes, all other parts must change as well. Since I argued that this strong claim was not supported with respect to phenomenal fields, the following is a viable possibility. Perhaps there is always something that is experienced as unchanging, as remaining invariant. A first global example could be the experienced temporal flow, which may be shared by all phenomenal parts (or which may be a designated phenomenal part on which all other parts depend). Local examples are also easy to find: when a perceived object is moving, some of its properties change (the location, of course, but additionally perhaps the reflectance properties of its surface). Still, the object is experienced as enduring through change (cf. Prosser, 2016, ch. 6), which means that something must be experienced as remaining invariant (e.g., the spatial relations of its parts). As we have seen, even Köhler (1920, p. 37) does not deny that at least some Gestalts may be transposable while retaining some invariant features. Can this basic idea, which I call INVARIANCE, be generalized for entire phenomenal fields (or huge parts)? The most promising candidates for global invariants may be the experienced world and the experienced self, which become manifest in phenomenological reports like: “I am one person living in one world” (Metzinger, 1995, p. 427; cf. also Metzinger 2004 [2003], p. 132).



5.7.2   Historical Precursors and Relations to Existing Accounts

5.7.2.1   Immanuel Kant: Transcendental unity   Although Kant did not develop a theory of consciousness as such, the views put forward in his Critique of Pure Reason entail that, for (conscious) representations to exist, there has to be a special kind of unified self-representation, which he calls transcendental apperception:

Nun können keine Erkenntnisse in uns statt finden, keine Verknüfung und Einheit derselben unter einander, ohne diejenige Einheit des Bewußtseins, welche vor allen Datis der Anschauungen vorhergeht, und, worauf in Beziehung, alle Vorstellung von Gegenständen allein möglich ist. Dieses reine ursprüngliche, unwandelbare Bewußtsein will ich nun die transzendentale Apperzeption nennen. (Kant, 1956 [1781/1787], A 107)

Now no cognitions can occur in us, no connection and unity among them, without that unity of consciousness that precedes all data of the intuitions, and in relation to which all representation of objects is alone possible. This pure, original, unchanging consciousness I will now name transcendental apperception. (Kant, 1998, A 107)

The above quote suggests that transcendental apperception is not just a theoretical posit but something that is experientially manifest, a “pure, original, unchanging consciousness” (as quoted above). However, it is important to notice that Kant describes it as a pure consciousness. A representation is pure when it does not contain any sensations, otherwise the representation is empirical (Kant, 1998, A 50/B 74). Consequently, Kant distinguishes two kinds of self-consciousness:

Das: Ich denke, muß alle meine Vorstellungen begleiten können; denn sonst würde etwas in mir vorgestellt werden, was garnicht gedacht werden könnte, …. Diese Vorstellung aber ist ein Aktus der Spontaneität, d.i. sie kann nicht als zur Sinnlichkeit gehörig angesehen werden. Ich nenne sie die reine Apperzeption, um sie von der empirischen zu unterscheiden. (Kant, 1956 [1781/1787], B 131/132)

The I think must be able to accompany all my representations; for otherwise something would be represented in me that could not be thought at all, …. But this representation is an act of spontaneity, i.e., it cannot be regarded as belonging to sensibility. I call it the pure apperception, in order to distinguish it from the empirical one. (Kant, 1998, B 131/132)

So the I think, which must be able to accompany all representation, is the pure apperception, which means it does not contain any sensation. Furthermore, since it must only be possible that it accompanies all representations, its experiential contribution to conscious experience is rather indirect. It puts constraints on representations (because they must be such that they can be accompanied by it), but it is not necessarily experientially manifest itself.

Still, some authors have argued that it is at least consistent with Kant’s theory to associate a phenomenal character with pure apperception, and this could even be what is sometimes called pre-reflective self-consciousness (for a review, see Crone, 2007). However, one should keep in mind that Kant did not develop a theory of pre-reflective self-consciousness, nor did he intend to. In Kant’s theory, it is relevant that the “I think” imposes structural conditions on any representations, but its own, direct experiential contribution is irrelevant (cf. Crone, 2007, pp. 163–164).

Apart from this, it may be possible to construe Kant’s transcendental apperception as a special, invariant phenomenal property on which all other phenomenal parts depend. However, this dependence is arguably a mutual dependence, because it is doubtful that the “I think” can be experientially manifest without accompanying any other conscious representations.

One way in which one could interpret this is in terms of the possible interactions with experienced objects. These interactions can be bodily: when I perceive an object in front of me, I know that I can reach the object (more about this in section 5.7.2). In addition, more subtle, purely mental interactions can occur, like directing one’s attention to certain aspects of one’s conscious experience. While I am focusing my attention on something, I am often aware of my ability to attend to other things (more on this idea in section 6.2). Such interactions are quite general and may be associated with invariant aspects of conscious experience.

5.7.2.2   Jakob Hohwy: The invariant causal structure of the world   The contents of consciousness obviously vary from moment to moment and from subject to subject. Apart from the experienced temporal structure of the world (time’s arrow), we might also experience the causal structure of the world as remaining invariant.32 In his monograph The Predictive Mind, Jakob Hohwy suggests:

[i]t seems more likely that when we introspect perception that is based on a hypothesis with a deep causal structure it will appear more unified, than when we introspect perception based on a merely associative hypothesis with no causal information. (Hohwy, 2013, p. 216)

Does this mean we perceive causal structure? Perhaps we do not, but it still changes the way we perceive things, and, more specifically, it changes assumptions we make about how the spatial arrangement of the objects I perceive will or will not change if certain things do or do not happen. If I hit the bottle with my hand, it will topple over. The computer mouse will remain where it is, unless I move it; in particular, it will not fall through the desk top. So, even if we do not perceive causal structure as such, our perception of the world—and our expectations regarding changes in the world—are constrained by the causal structure of the world. Hence, we may say that we perceive the causal structure of the world at least in an indirect way. Might the indirect perception of causal structure account for the phenomenal difference between unified and disunified phenomenal fields?33

To answer this question, we need to explain why subjects should describe their conscious experience as disunified if the causal binding of perceived objects is impaired. Arguably, objects will then still be experienced as spatially related but not as (causally) connected. However, this is only one aspect of what Hohwy means by a causal structure. There is not only a perceived causal connection between objects in the sense that events involving some of the objects can be the cause of events involving other objects. In addition to such causal relations within the external world, there is also a causal relation between the experiencing subject and the external world, most fundamentally because the perceptual contents that the subject experiences are caused by the external world.34

The tactile and visual sensations I am having while grasping my red bottle are thus also causally connected (in the sense that these perceptual events have a common cause). Presumably, we can go so far as to say that all phenomenal parts of a unified phenomenal field35 are also being experienced as having a common cause: the world. This fundamental common cause brings about a subtle connection between all phenomenal parts. Conversely, if some phenomenal parts are experienced as being fundamentally independent, this can plausibly be described as phenomenal disunity. According to this line of thinking, the experience of a single world may therefore be the most fundamental aspect of phenomenal unity. Furthermore, it is not a contingent feature, given that we constantly rely on expectations about causation in everyday life. For, in order to infer a causal relation between two events, it is not enough to observe both events, as pointed out by Hohwy:

Passive observation can allow us to guess at causal relations between random variables A and B, but it is not until we actively test them that we will know whether A causes B, or B causes A or whether they perhaps have a common cause C (Pearl, 1988, 2000; Woodward, 2003). (Hohwy, 2013, p. 74)

However, such active testing is, as Hohwy informs us, only possible on the basis of a single model of the world: “there is perceptual unity (that is, one hypothesis only) because the nature of active inference in creatures like us prevents more than one hypothesis from being used as a basis for selective sampling at any time” (Hohwy, 2013, p. 192). The existence of a single world model is thus at least causally necessary for us to gain any knowledge about causal relations.36 Phenomenologically, this might then manifest itself in descriptions like “I am one person living in one world” (Metzinger, 1995, p. 427). If the world is experienced as a common cause of all perceptual phenomenal parts, this perception would go some way toward establishing an account of unity that satisfies globality (at least regarding all perceptual phenomenal parts of a phenomenal field).

But isn’t there a difference between experiencing causal structure and experiencing the world? After all, it is at least conceivable that one could experience the world without experiencing any causal relations—even if the experience of the world would be drastically different in such a situation. For instance, one would not feel causally connected to the world, which could result in a lack of what is sometimes called conscious presence (see Seth et al., 2012).

This possibility suggests giving Hohwy’s idea a little twist. As Paul Churchland reminds us, motionless, unchanging objects in the external world can appear to move relative to an observer if the observer moves. In that case, “their ‘apparent’ behaviors are one and all the effects of a single common cause, namely, one’s own personal motion as one carves a trajectory among them” (Churchland, 2012, p. 181). Rather than experiencing the world as a common cause, it would therefore seem more plausible to say that the subject experiences herself (or self-initiated events) as the common cause of many external events (like the shifting of the visual field when turning her head). Many of the changes in sensory inputs brought about by intentional bodily movements are of a global kind, or at least close to global. When I turn my head, all parts of my visual field are affected, as well as auditory signals, because my perspective on the world has changed. To the extent that perceptual objects are experienced as being located in a common space, we can thus say that any change of the perspective on this space will in most cases bring about a changed experience of the objects (see Madary, 2013).

However, it may well be that things are different when we try to introspect unity (cf. Prinz’s refrigerator-light analogy, section 4.5.2). At least while contemplating on the unity of consciousness, we may be experiencing ourselves as a common cause of large parts of our phenomenal field. This may contribute to our phenomenal sense of unity, although it falls short of showing that consciousness is usually (let alone necessarily) unified.

In Hohwy and Michael (2017), Jakob Hohwy and John Michael explore how representing the world is related to representing the self and what representing the self can mean in the first place. I discuss these issues in section 6.2 and in section 8.3.3.

5.7.2.3   Kevin O’Regan: The invariant presence of space   Kevin O’Regan has not developed an account of phenomenal unity as such, but some aspects of his work on sensorimotor contingencies and the perception of space can be interpreted in terms of phenomenal unity. The basic idea of this interpretation is simple: given that experienced spatial relations between experienced objects are (nonglobal) unity relations (see the discussion of Hill’s account in section 5.5.2), it might be possible to construe a global unity relation in terms of the experience of space as such.

Space can be present in experience in at least two ways: (1) it can be present through experienced spatial relations; and (2) it can be present “as a container shared by both the agent and the environment”37 (Laflaquière et al., 2015, p. 56).

Regarding both of these aspects of space, one could question whether space is ever experienced “as such.” In other words, one can doubt that there is an additional phenomenal part (“experienced space”) on which all other phenomenal parts depend. For it seems that, when I experience a pen lying next to a red bottle, this is because I also perceive the table on which both objects are located, and I perceive them as part of a small region on the table’s surface.

The ingenious aspect of O’Regan’s work on sensorimotor contingencies in general, and of Laflaquière et al.’s (2015) study in particular, is that it shows how an abstract concept such as space can be grounded in skillful interaction with the environment. For instance, I know that I can reach both the pen and the bottle when I extend my hand, and when I touch the pen, I know I only have to move my hand slightly to the side to touch the bottle. Crucially, these basic facts about objects in my environment are not only true for the pen and the bottle. If they were replaced by a crayon and a cupcake, the same (or highly similar) movements would suffice to reach them. As Laflaquière et al. put it: “[t]he first and most basic property of those laws is an invariance: space does not depend on the particular environment, nor on the particular posture of the agent” (Laflaquière et al., 2015, p. 50). So what we experience when we perceive objects as spatially related is not space as such, but general laws, or regularities, according to which the contents of consciousness change when we perform movements of various sorts.

The most general regularities may perhaps be regularities related to the second sense in which space is present in experience (mentioned above): some sensory changes can be brought about by changes in my environment, and also by changes to my sensory apparatus (caused by me). For instance, when I am perceiving a red point of light on a white wall that is traversing my visual field from left to right, this can either mean that the light itself is moving, or that I am turning my head from right to left. The systematic way in which the contents of consciousness are changed by my action do not depend on the particular contents, so again there are invariant laws. Furthermore, learning such invariant laws is not significantly different from learning the laws referred to above. And this could be part of what underlies “the subjective experience that we and the objects around us are immersed in the same space” (Laflaquière et al., 2015, p. 56). Note that there is not a single invariant law here, but multiple laws, because there are multiple ways of interacting with the environment. Still, a single space is shared by me and the environment, and this fact could be reflected by a very general regularity, perhaps grounded in the fact that I am controlling a single, connected body.38

Matthew Ratcliffe has coined the term “existential feelings” for the different ways in which one can feel related to the world (Ratcliffe, 2005, 2008). The idea is that a subject not only experiences what it is like to feel pain or see a red tomato but also what it is like to be in the world (Ratcliffe, 2012, p. 24). Different existential feelings correspond to different ways in which I can find myself in the world. These involve experienced possibilities (cf. Ratcliffe, 2012, p. 31). More specifically, these are bodily possibilities, a concept that is in line with the approach of Laflaquière et al. So existential feelings might correspond to relatively invariant ways in which one can interact with the world.



5.7.3   Summary

In this section, I have focused on ways of making sense of global invariant features that may somehow be manifest in conscious experience. The candidates I discussed so far are experienced time (or the experienced direction of the temporal flow), experienced space (or the experienced world), and the experienced self. Apart from these, subglobal wholes clearly have invariant parts (otherwise, objects would not be experienced as enduring, for instance). The experienced self is probably the most promising candidate for a global invariant phenomenal part, but it is also the most elusive part. One reason may be that the experienced self cannot be separated from the experienced body and the experienced world. I pursue this idea further in section 6.2.




5.8   The Regularity Account of Phenomenal Unity

The regularity account of phenomenal unity (RPU) makes a proposal regarding how the different features mentioned above can be combined, and how they can be complemented by a hierarchical structure. The main source of inspiration here is Thomas Metzinger’s research, so I briefly review his work on what he calls convolved holism. After that, I present the basic idea of the regularity account (a more thorough discussion will follow in chapter 9, in the context of the predictive processing [PP] framework).


5.8.1   An Important Precursor: Thomas Metzinger’s Convolved Holism

In Being No One, Metzinger lists what he calls “convolved holism” as one of eleven constraints on representationalist theories of consciousness. This constraint emphasizes that holism is not only displayed by phenomenal fields but also by their proper parts: some of these parts are wholes themselves, and all subglobal wholes are embedded into a mereological hierarchy (see Metzinger, 2004 [2003], p. 143). In other words, convolved holism combines MULTIPLICITY with a hierarchy.

As low-level examples of subglobal wholes, Metzinger mentions perceived objects and the phenomenal self (see Metzinger, 2004 [2003], pp. 143–144). The highest-level whole is the conscious model of the world. Apart from an experienced mereological structure, we also find the idea that the parts of the field are connected by experienced simultaneity: “all these nested phenomenal wholes are always experienced as now” (Metzinger, 2004 [2003], p. 144).39 This is at least similar to the idea that all phenomenal parts are connected by a single phenomenal flow. In general, connection among parts stems from various embedding relations:

There are different kinds of embedding relations (spatial, perceptual, etc.), but the integration into the phenomenally experienced part of short-term memory may well be the most fundamental and general of these embedding relations. As a constraint, it is satisfied on all levels of phenomenal granularity. (ibid.)

So the fact that all parts are experienced as a temporal whole can also be described by saying that all parts are embedded in a phenomenal moment. This kind of embedding relation is relevant because it is global (all parts are thus related). Note that the resulting connection between the parts is uniform (i.e., it connects all parts to the same extent).

Other embedding relations differ in that they lead to varying connection strengths. In particular, this is true for the part-whole relationship, which is accompanied by a “phenomenal representation of internal correlation strength,” as Metzinger calls it (Metzinger, 2004 [2003], p. 145). This can be described as a version of what I call GRADUALITY.

Summing up, we see that Metzinger demarcates different experienced relations between phenomenal parts (which entails a version of MULTIPLICITY). In particular, he mentions



• spatial relatedness,

• subjective simultaneity, and

• convolution (mereological structure).



Experienced spatial relations also figure prominently in Hill’s (1991) and Masrour’s (2014b) accounts of phenomenal unity. The mereological structure of the experienced world, with degrees of experienced internal correlation strength, entails a version of GRADUALITY. The regularity account focuses on such degrees of experienced connections, and it suggests that they are the result of extracting statistical regularities (invariant features) in different sensory (and nonsensory) processing streams.



5.8.2   The Core Idea: Generalizing the Law of Common Fate

In this section, I give a first description of an account I develop in more detail in chapter 9. I call this account the “regularity account of phenomenal unity,” for it builds on the idea that one can experience things together because one experiences connecting regularities. Previously in this chapter, perceptual Gestalten have been described as holistic phenomena. Although this idea is intriguing, the examples given cannot serve as models for globally holistic systems unless they are somehow generalized. One way to do this is to focus on Gestalt laws according to which perceptual objects can be grouped together. Perhaps there is a very general law covering all phenomenal parts. The regularity account explores the idea that the law of common fate, or a more general, rigorous version of it, can connect large parts of the phenomenal field.

Recall that according to the law of common fate, stimuli that change in the same way are perceived as a whole. An example was given in section 5.3.2: visual stimuli moving in the same direction. Dejan Todorovic (2008) offers the following useful characterization of this principle: “elements tend to be perceived as grouped together if they move together.”40 Todorovic gives the example of a collection of identical looking visual stimuli. If a proper subset of these stimuli start moving up and down together, they will be perceived as a whole on their own (i.e., as a subgroup that is distinct from the other elements in the group).

Intuitively, it should now be relatively clear what “sharing a common fate” amounts to. However, an intuitive understanding alone is not sufficient. Two pressing questions need clarification:



1. Can “sharing a common fate” be analyzed in a more rigorous way?

2. Examples of grouping by common fate are strictly local and perceptual. Can it be made plausible that nonperceptual contents can similarly share a common fate, and is it possible to generalize the idea in such a way that the globality constraint is satisfied?



Regarding auditory perception, it has been suggested that an important principle for feature binding and perceptual organization may be the temporal coherence of neural responses tracking different auditory features (cf. Shamma et al., 2011). This can be interpreted as a version of the law of common fate (cf. Denham and Winkler, 2015, pp. 602–603). Winkler and Schröger (2015) explicitly link research on auditory perceptual organization to PP (see also Winkler and Czigler, 2012):

Note that once a regularity representation has been established, it starts producing predictions for upcoming sounds in the sequence—that is, it acts as a (possibly partial) generative model of a putative perceptual object (for a description of how some of these “proto-objects” can emerge as perceptual objects that can be consciously experienced, see Section 6.3). (Winkler and Schröger, 2015, p. 7)

Recall that representations of proto-objects have also been suggested as an important part of multimodal object representations (by de Vignemont; 2014, see section 5.6.3). So if PP can suggest a way of formally analyzing the relation between representations of different (auditory) features and representations of proto-objects, and if this formal description can also be applied to the multimodal case, then this may suggest a way to generalize the idea. This insight is the basic intuition motivating RPU.

So there is at least some initial motivation for the assumption that it is possible to describe different wholes (more local, and more global wholes) using the same (formal) principles, which suggests that the main difference between such wholes may just be a quantitative difference (their degree of wholeness), and that local wholes may in general tend to have a larger degree of wholeness.

The reason subjects describe their entire phenomenal fields as unified is then not because of an extremely high global degree of unity—because the global degree of unity will be lower than local degrees of unity. Rather, the impression of global unity will arise from an experienced connection among phenomenal wholes.

As an example, consider the experience of typing. You experience the keyboard visually and haptically, you experience your hand visually and interoceptively, and you experience the thoughts that you transform into words on the screen, which you then in turn experience visually. Some of those thoughts may excite you, so you also experience emotions associated with these thoughts. (Perhaps you also experience motor intentions while typing.) To illustrate the idea of connections between wholes, consider four wholes implicated in your experience of typing: the experienced keyboard (H1), your hands (H2), your thoughts (H3), and your emotions (H4). Events involving the keyboard and events involving your hands have a connection, because movements of your finger tips cause keys to be pressed (and such changes of the keyboard are usually only brought about by movements of your hands); similarly, an obvious connection exists between your hands and your thoughts. Finally, there is a connection between your thoughts and your emotions. These connections rest on a correlation, which means that the wholes are to some extent predictive of each other.

Presumably, parts in one and the same whole are more predictive of one another than parts among distinct wholes; but the extent to which distinct wholes are predictive of one another is not completely insignificant, at least for those wholes that are experienced as connected. Let us say that the degree of predictivity (e.g., as measured in terms of mutual information), is significant if it is above a certain threshold called τ; it does not matter how high or low the threshold is. Whatever the value of τ may be, the following is a plausible assumption. There are chains of connected wholes, H1, H2, …, Hn, such that the mutual information between neighboring parts of the chain is above the threshold (I(Hi, Hi+1) > τ, i = 1, …, n − 1), but the mutual information between the ends of the chain is below the threshold (I(H1, Hn) < τ). Objectively, a very low degree of global unity thus exists, but attending to parts of the chain, one after the other, will lead to the impression of a high degree of unity, because all neighboring members of the chain are tightly connected.41 See figure 5.6 for an illustration.
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Figure 5.6
A chain of four strongly connected wholes. The ends of the chain are only weakly connected.


This observation suggests that it should be possible to account at least for the illusion of global connectedness. But it is an open question how low the global degree of connectedness is (compared to local degrees of connectedness). However, consider the following, which should lead us to expect a low degree of global connectedness: hypercoherent global brain states arguably lead to a breakdown of consciousness (as in epileptic seizures; see Tononi and Edelman, 1998, p. 1849).

Similarly, the illusion of global unity might arise from local experienced connection as follows. Think of two dots in motion. The first dot always moves up and down, say, along the side of an imagined square. The second dot moves first to the right, then down, and then to the left; after that, it repeats its trajectory in reverse order, and so on. Consult figure 5.7 for an illustration. The trajectories of these two dots are relatively different, but still they are grouped together, because they jointly define a square. This example suggests that the brain not only represents the individual trajectories but also the high-level regularity corresponding to the square. The mutual information between the representation of the square and the representations of the trajectories is, presumably, higher than the mutual information between the representations of the trajectories. This is because the representation of the square is predictive of the individual trajectories, but the trajectories are less predictive of each other. Thus we have a case in which we have three parts: D1 (corresponding to the first dot), D2 (corresponding to the second dot), and S (corresponding to the square); both D1 and D2 are connected to S but not equally connected to each other (only indirectly, via S). Such an indirect connection between phenomenal parts may also give rise to the impression of global unity.
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Figure 5.7
A combined trajectory. The trajectories of the two dots jointly define a square.


In principle, this idea is not very different from the one outlined above, in which wholes are connected like a chain. The main difference is that in the case of the dots, we have a hierarchy, and we can imagine that S is connected to a high-level regularity, which is connected to an even higher-level regularity but also to different lower-level regularities (see figure 5.8). What yields the impression of global unity, then, is not merely that all wholes are at least connected by a unity path, but that this path is relatively short because of the hierarchical connection structure. In chapter 6, I discuss how such a hierarchy could be underpinned by connectivity features of the brain (section 6.3.2).
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Figure 5.8
A hierarchy of connected wholes. Some of them are only connected via a unity path. However, the hierarchical structure ensures that this unity path is short.





5.9   Interim Conclusion

The main aim of this chapter has been to discuss which of the different versions of the globality constraint can yield a plausible and coherent version of phenomenal holism. After a brief discussion of the concept of holism, I considered and rejected what I call strong phenomenal holism, according to which all phenomenal parts of a unified phenomenal field depend on one another. Since this version of phenomenal holism is untenable, the globality constraint should be relaxed. The constraint can be relaxed in basically two ways: either by identifying a special phenomenal part on which all other parts depend (or which depends on all other parts) or by allowing for indirect connections between phenomenal parts (i.e., assuming that there is at least a unity path between all phenomenal parts; cf. Masrour, 2014b).

The first option, which corresponds either to a type-K or a type-E holism, is difficult to defend. However, the experienced temporal flow, experienced world, and experienced self may point the way to an approximate version of such phenomenal holisms (although it is not at all evident that they can be described as additional phenomenal parts). At first glance, the second option may seem to be too weak. However, the idea of a unity path can be combined with a hierarchical structure (which could resemble a net). In such a structure, many experienced connections between phenomenal parts are only indirect, but these indirect connections are short (which could allow for the possibility of rapid switches of attention from one item to another, for instance; cf. Yoshimi and Vinson, 2015, p. 105). Furthermore, even though a hierarchy of experienced wholes involves a multiplicity, a sense of unity may be conveyed by the fact that different wholes differ mainly in their degree of wholeness and not necessarily in kind. However, this should be treated as an open empirical question. I have suggested that this claim could be supported if it were possible to describe different wholes with reference to the same underlying computational principle (we will return to this idea in chapter 9).

A hierarchical approach also enables us to develop global versions of the different solutions to PB. The phenomenal glue solution is especially compatible with a hierarchy in which different levels are connected by “gluing” phenomenal parts without requiring that there be any phenomenal part that glues all other parts.

In the context of the regularity account, I suggested that wholes at different levels of a hierarchy are connected by regularities. The location of a proto-object, for instance, is predictive of the location of certain features (which are exemplified by the object tracked by the proto-object representation). These are spatial regularities. Nonspatial regularities also exist: musical sequences, for instance, are governed by them. Music is (usually) highly predictable (see Schaefer et al., 2013, p. 46) because of its temporal structure (see Holm and Madison, 2013, p. 37). Another example of a nonspatial regularity is perceptual gist:

So, for example, an observer may be aware that there are objects in a room, without noticing the number or type of objects. Similarly, a listener may be aware that music is playing and people nearby are talking, without noticing what instruments are producing the music or what the people are saying. (Harding et al., 2007, p. 400)

Gist is typically modal. A crucial step toward something like global gist would be a case in which subjects have an experience of gist pertaining to more than one modality. In general, it seems that a phenomenological interpretation should address the relation between phenomenal unity and multisensory integration, crossmodal correspondences, synesthesia, and similar phenomena. I discuss possible examples in chapter 9 (section 9.3).

It is difficult to provide phenomenological descriptions of a hierarchy of wholes, especially if something like a global gist is involved. This may provoke the question of whether we really experience a deep hierarchy of wholes. Is this structure just a philosopher’s fiction? In chapter 6, I address this worry in an indirect way. I discuss, from a theoretical point of view, why it is beneficial for a system like our brain to represent the world as a deep hierarchy of wholes. Furthermore, I shall discuss how this can lead to something like a global self-representation.



Notes

1. Descartes’s view of the mind, as presented in his meditations (Descartes, 2008) could be described as a global version of the phenomenal replacement solution. According to Descartes, the mind is indivisible. Insofar as we can talk about parts of the mind at all, the parts can thus always only be regarded as parts of the mind, and hence they depend on the whole. The reason given by Descartes is the following. If the mind were divisible, it would have to be possible to imagine its parts clearly without one another. This, however, is impossible (whereas it is possible for the body), according to Descartes (cf. the sixth meditation, sect. 19).

Descartes thus suggests that the mind does not have parts. But he seems to have a rather strong conception of parthood in mind. In this view, a part only counts as a part if it can exist independently. The faculty of willing, for instance, cannot be divided from the rest of the mind, because there needs to be a mind that “wills,” and as it is the same mind as the one that senses, understands, etc., the faculty of willing cannot be separated. However, there are aspects of the mind that do seem to be separable, albeit not in the same way in which bodily parts are separable. (With Ryle, one could even say that claiming the mind is indivisble, or divisible, constitutes a category mistake; cf. Ryle, 1949, ch. 1.) When we divide a body, both parts exist independently of each other. When a thought vanishes from the mind, it ceases to exist. So at least the remaining part of the mind (which persists when the thought is gone) can exist independently of the thought.

2. Recall that, according to Ehrenfels, an experienced whole, like a melody, is constituted by a complex of appearances, together with a Gestalt quality, which depends on the complex.

3. According to Kant, all representations depend on the pure forms of intuition of time and space, in the sense that nothing can be represented without representing it as something that is spatially and temporally characterized.

4. Husserl called such wholes “pregnant wholes.”

5. Recall from section 4.3.2 that Christian Von Ehrenfels’s notion of a Gestalt quality is similar to a phenomenal glue. Note that Ehrenfels’s original notion was primarily meant to describe certain (local) aspects of conscious experience (like the perception of a melody), and not the structure of the phenomenal field as a whole. But Ehrenfels does mention the possibility of higher-order Gestaltqualitäten (which build on complexes of lower-order Gestalt qualities), so it appears plausible that he would not have rejected the notion of a “globale Gestaltqualität” (global Gestalt quality) displayed by the entire phenomenal field (cf. Von Ehrenfels, 1890, p. 278). Whether this is plausible and how we should describe such a global Gestalt quality is a different matter.

6. A possible way to operationalize the processes of convolution and deconvolution is provided by Eliasmith’s semantic pointer architecture, see section 4.5 and Eliasmith (2013).

7. Of course, this is just an example; it obviously raises questions like how to individuate representations and why integration should be a necessary feature of consciousness.

8. For a contemporary account of grouping principles, see Brooks (2015).

9. The English translations of the terms used to denote the various factors are taken from Wertheimer (1938).

10. Gurwitsch makes a distinction between three domains in the phenomenal field as a whole: the margin, the thematic field, and the theme. The theme is constituted by those parts that are in the focus of attention; the thematic field constitutes the background of the thematic field, with all parts that are experienced as “materially relevant or pertinent to the theme” (Gurwitsch, 1976, p. 4); the margin, finally, is constituted by all parts that “have no relevancy to, the theme” (ibid.). Crucially, only the thematic field and the theme are unified in an interesting sense; between margin and thematic field (and theme) there is only an “Und-Verbindung” (cf. Gurwitsch, 1929, p. 90). According to Gurwitsch, phenomenal unity in the most relevant sense must therefore be restricted to those parts of the phenomenal field that are in the focus of attention or are relevant to those parts.

11. As Elijah Chudnoff (2013, p. 567) points out, Gurwitsch considers theme and thematic field as Gestalts in the sense of figure-ground separation. Rubin’s vase is a classical example of this type of Gestalt: you either perceive two faces or a vase; the object currently perceived is experienced as separated from the background. Similarly, the theme stands out against the thematic field. However, the separation between figure and ground does not go along with a lack of unity between them. Although what is experienced in the theme does not depend on the field, how it is experienced does (Chudnoff spells this out in terms of a difference between phenomenal content and phenomenal manner, which jointly determine phenomenal character; cf. Chudnoff, 2013, pp. 565–566).

12. I learned this from Adrian Alsmith.

13. According to Chudnoff, it is manifest in the following way: “For all X and Y, if X is more central than Y, then this makes a difference to the phenomenal manners of X and Y” (Chudnoff, 2013, p. 572). Chudnoff distinguishes phenomenal manners from phenomenal contents. Both are phenomenal properties, but they emphasize different aspects: a phenomenal content is “the property of representing things as being a certain way in virtue of phenomenology” (Chudnoff, 2013, pp. 565–566), whereas a phenomenal manner is “the property of representing things as being a certain way in a certain manner in virtue of phenomenology” (ibid.). An example given by Chudnoff is the difference between experiencing an object visually as opposed to experiencing it by touch or by thinking about it. I am not convinced that this distinction is useful, but what I say in the main text does not hinge on this. What matters is the assumption that centrality is taken to be an experientially manifest relation (i.e., a relation that brings about a phenomenal difference), but how this difference is best spelled out is not a relevant issue here.

14. Here the objection might be raised that this presupposes something like atomic qualia. However, all I am assuming at this point is that it makes sense to talk about different parts, I am not assuming that they are atomic.

15. In section 8.3.2, I specify this idea in terms of predictive processing (PP). Such processing suggests the existence of a global model of precision estimates, which could implement a model of attention.

16. Searle’s own characterization actually suggests that the whole phenomenal field does not have any proper parts whatsoever. I take it that this is an unnecessarily strong claim, especially when one thinks of parthood in terms of logical parthood. Therefore, I believe that the substantial claim entailed by Searle’s view is that the whole field does not have proper parts that are experiences.

17. A neural correlate of content is the neural structure or activity that is minimally sufficient to determine the content of an experience. A total neural correlate is the structure or activity that is minimally sufficient to determine that a given content is not only (unconsciously) represented in the brain but also consciously experienced.

18. This is similar to the following intuition expressed by Andrew Brook (as already quoted): “Moreover, it is peculiar to call the multiple elements, whatever they are, parts. Unlike normal parts, they cannot exist separately from the whole. They have phenomenality only as aspects of the whole” (Brook, 2012, p. 600; emphasis added).

19. Thomas Polger suggests that Bayne seems to defend a position similar to Jonathan Schaffer’s priority monism (cf. Schaffer, 2010) when he states that the parts of a phenomenal field can only be “formally decomposed” (Bayne, 2010, p. 226). However, he concludes that ultimately, this does not help clarify the phenomenal difference; instead, he suggests that the unity of the subject should be considered as the salient point (cf. Polger, 2012, p. 400).

20. In other words, it presupposes a strong kind of cognitive penetration (cf. Siegel, 2012).

21. The other main contribution is the general conceptual framework, which comprises the particular way of setting up the problem of phenomenal unity as well as the conceptual tools involved.

22. “No multitude of things, but most unambiguously a single thing, embracing the whole of an actual human consciousness” (Brentano, 1995, p. 14).

23. In talking of “experiences,” I follow Masrour’s nomenclature; in the terminology of this book, they should be described as phenomenal parts.

24. My translation: “Regardless of the unity of the field as a whole and within it, particularly tightly self-contained phenomenal units of restricted areas appear relatively independently of the rest of the field.”

25. Cf. also the following statement: “Ich will nicht leugnen, daß jedes aktuelle Bewußtsein in sich zusammenhängend auftritt. Aber für eben kommt viel mehr darauf an, daß diese Einheit im allgemeinen gegliedert ist, und in ihr Untereinheiten von viel größerer Festigkeit (Gestalten im engeren Sinn) gegeben zu sein pflegen” (Köhler, 1920, p. 158, fn.). My translation: “I do not want to deny that each ongoing [aktuelles] consciousness occurs self-cohesively. But for the moment much more depends on the fact that this unity is generally divided, and that it tends to contain subunits of much greater stability (Gestalten in the narrow sense).”

26. Some decades later, Arthur Koestler (1967, p. 48) coined the term “Holon” for subglobal wholes.

27. As an example, Deroy refers to a study (Jackson, 1953) in which subjects had to match whistling sounds they heard with kettles they were seeing. She points out that “participants reported a mild feeling or impression of ‘intermodal conflict’ when they received an auditory stimulus and a simultaneous visual cue separately, although they supposed and perceived that it was from one and the same object” (Deroy, 2014, p. 114).

28. Actually, Deroy is careful to point out that the strength of correlation need not directly correspond to the strength of object unity. Therefore, she distinguishes between object unity, crossmodal binding, and multisensory integration: “Object unity concerns the level of phenomenology. Crossmodal binding is the underlying cognitive operation that is taken to result in a common object attribution or the representation of various features as having a common bearer or source. Multisensory integration, on the other hand, is a neurological claim about how the brain treats different kinds of sensory information” (Deroy, 2014, p. 109). The presence of multisensory integration is evidenced by differing neural responses when the senses are stimulated by unimodal or multimodal stimuli, respectively. Behaviorally, differences in speed and accuracy of stimuli discrimination, for instance, can be measured (ibid.). Crucially, multisensory integration can occur without experiencing object unity—in fact, as Deroy points out, multisensory integration “was first studied in anaesthetized animals presented with auditory and visual cues in temporal synchrony” (Deroy, 2014, p. 110). Similarly, multisensory integration need not always go along with crossmodal binding (ibid.). Still, she conjectures that quantitative and qualitative degrees of object unity may correlate with the strength of spatiotemporal and crossmodal congruency, respectively, even if this “remains an untested relation” (Deroy, 2014, p. 119).

29. As a matter of fact, there is a vast empirical literature on crossmodal perception, which is not mentioned by Baumann. See, for instance, Spence (2015).

30. Another characterization of functional integration given by Baumann is the following. “First … the larger the overlap of E1’s and E2’s potential influence on thought and action—the greater the functional integration of E1 and E2. Second, it can … require more or less mental effort (attention, concentration, etc.) … to use an experience in thought and action. The smaller both of these kinds of differences between E1 and E2, the greater their functional integration with each other” (Baumann, 2007, p. 15).

31. Baumann empasizes that he does not intend “to explain experiential togetherness as access unity … but rather in terms of degrees of access consciousness. There is a clear and important difference here.” (Baumann, 2007, p. 16; emphasis added). As I interpret Baumann, the important difference is not between access unity and access consciousness, but between access unity and degrees of access unity (cf. also Baumann, 2007, p. 18).

32. As Hume pointed out, there is no necessary connection between cause and effect; a priori, we could not infer the effect from the cause, for “may I not conceive, that a hundred different events might as well follow from that cause” (Hume, 2000, p. 27)? Crucially, it is conceivable that we do not experience any causal nexus between these two events. However, even if it does not make sense that we experience causality, successions of events in which a causal nexus is inferred may still be experienced differently: when one billiard ball hits another, we experience the motion of the second ball as being connected to the bounce of the first ball.

33. As you will have noticed, this idea is also present in Hill’s and Masrour’s accounts of phenomenal unity. Both of them explicitly mention causal relations as unity relations. Hohwy’s proposal goes beyond this idea, in that he suggests that experienced causal structure may connect all (perceptual) parts of the phenomenal field: “For this reason, I will discuss a more limited notion of what I call perceptual unity. Transposed to Bayne’s idiom this is the idea that the conscious perceptual states that any subject of experience enjoys at any one time will occur as the components of a single total phenomenal perceptual state” (Hohwy, 2013, p. 210).

34. In fact, this causal relation is what constitutes the problem of perception, according to the “prediction error minimization” framework explored by Hohwy: how can causes in the external world be inferred based on sensory signals (which are the effects of these causes)?

35. At least all perceptual phenomenal parts, that is.

36. This deduction may seem wrong for at least two reasons: (1) if we interpret “single hypothesis” as a single world model, this does not mean that the model represents the world as unified—it could even be a model of two worlds; and (2) it does not seem correct to say that sampling on the basis of two or more hypotheses is impossible (sampling can, for instance, also be used to disambiguate between competing hypotheses; see Seth, 2015a). However, what Hohwy probably means is that the hypothesis must be integrated. This can, for instance, simply mean that it is possible to derive a single prediction from different models (by taking a weighted average, for instance). This is not always possible. There are also different ways in which competition among models can be resolved (see Wiese, 2015).

37. The authors attribute this way of putting the idea to Poincaré. Note that O’Regan is one of the coauthors.

38. For the experience of a single self, the relatively invariant input of interoception may be important. This has been suggested by Antonio Damasio.

The issue of relative invariance is critical because the self is a singular process and we must identify a plausible biological means to ground that singularity.… But the single grounding platform cannot possibly correspond to the whole body because, as a whole, the body is continuously performing different actions and changing shape accordingly, not to mention growing in size from birth to adulthood. The single platform must be found elsewhere, in a part of the body within the body, rather than in the body as a unit.… The internal milieu and many visceral parameters associated with it provide the most invariant aspects of the organism, at any age, across a lifetime, not because they do not change but because their operations require that their condition vary only within an extremely narrow range. (Damasio, 2010, pp. 193–194)

See also section 6.2.

39. This idea is also present in Metzinger (1995), where he depicts the holism of conscious experience as one of the central explananda for theories of consciousness. According to Metzinger (1995), consciousness as a whole constitutes a global Gestalt, and what turns the parts into such a Gestalt is the fact that all experiential objects are spatially and temporally related. That experiential contents are described as spatially related is at least similar to the suggestion that all contents are experienced as part of a single reality (cf. also Metzinger, 1995, p. 444). Recall that this idea has also been put forward by Brentano (see section 4.2.2). Furthermore, this idea is also similar to Christopher Hill’s (1991, 2014) account of phenomenal unity, according to which there are different unity relations, and among them various “p-spatial relations” (experienced spatial relations; cf. also Masrour, 2014b). A crucial difference is that Hill rejects the globality assumption, whereas Metzinger explicitly embraces globality.

40. Todorovic’s description is especially illustrative, because it also reminds us of Hebbian learning (cf. Hebb, 1949, p. 62), which is often summarized by the slogan “neurons that fire together, wire together.” Indeed, if Hebbian learning is a fundamental learning principle of the brain (cf. Churchland, 2012, ch. 3), it may be part of what enables the brain to represent stimuli with a “common fate” as perceptual wholes.

41. It may be possible to specify this idea by appealing to Anil Seth’s notion of causal density (Seth et al., 2011). A whole would then correspond to a region of high causal density, but small clusters of wholes would have high causal density as well (although slightly less), while the system as a whole would have relatively low causal density (compared to the density of a single whole).







 



III   The Second Problem of Phenomenal Unity







 



6     Representational Holism


In this chapter, I discuss ways in which the problem of phenomenal unity can be analyzed on the representationalist level of description. Having characterized phenomenal unity as a kind of holism in chapter 5, the aim is now to determine how collections of (phenomenal) representations can be holistic and how this holism can make a phenomenal difference.

Solutions to the problem of phenomenal unity should satisfy a relaxed version of the globality constraint. Perhaps the most straightforward way to relax the constraint is to allow for a hierarchy of experienced wholes (which are all indirectly connected to some extent, but not in the sense of what I call strong phenomenal holism in chapter 5). Accounts of phenomenal unity should then primarily account for local experienced wholes and for experienced connections between wholes. Furthermore, the possibility of globally invariant phenomenal parts (such as experienced temporal flow, the experienced self, or the experienced world) should be accounted for. More generally, the aim of this chapter is to discuss how collections of representations can be holistic, and how holistic collections of phenomenal representations can provide a basis for subpersonal analyses of unified phenomenal fields.

The chapter is structured as follows. In section 6.1, I explain relevant features of the representationalist level of description and contrast it with the phenomenological level of description. After that, I discuss how the experienced self can be analyzed in terms of a global self-representation (section 6.2). In section 6.3, I explore how the existence of a hierarchy of experienced wholes can be justified on purely theoretical grounds, by asking how a hierarchy of representation increases the efficiency of the system. Finally, I suggest that measures of (dynamical) complexity, like causal density and integrated information, could be used to operationalize the notion of representational holism, and I highlight two open challenges to such measures (section 6.4).


6.1   What Is the Representationalist Level of Description?

What do I mean by “the” representationalist level of description? A representation not only has a content, but also a vehicle and a format (cf. Metzinger, 2004 [2003], pp. 4, 147). They code information, can be used to compute (mathematical) functions, and have functional (causal and teleological) roles in the system of which they are a part. Representational differences between unified and disunified phenomenal fields can thus be differences in the content, format, or any other properties of a representation.

To describe a phenomenal difference in terms of a representational difference, that difference must affect the contents of the representations involved. Any phenomenal difference is a difference in phenomenal properties, and every phenomenal property corresponds to the content of a phenomenal representation (at least this is how I am using the term).

To evaluate the extent to which holistic collections of phenomenal representations display phenomenal holism (i.e., phenomenal unity), we need to determine whether the difference between holistic and nonholistic representational systems is a phenomenal difference. In other words, the difference must have an impact on the contents of the representations involved. Furthermore, either the difference should be global, in the sense that there is a systematic relation to all contents of the representational system; or it should be gradual, such that we can speak of hierarchically structured holistic representational systems.

One possible way in which a collection of representations can be holistic is that their contents satisfy the conditions entailed by a solution to the phenomenological Bradley (PB). To accord with the phenomenal glue solution, for instance, it must have a content that depends on (all) other contents. Similarly, the phenomenal fundament solution requires that there be a content on which (all) other contents depend. In section 6.2, I discuss to what extent global self-representations might fulfill one of these conditions. One way to analyze the phenomenal replacement solution might be in terms of a holistic representational format. For instance, it could be that only a single global representation exists, the parts of which cannot be said to have any particular contents. Would such a representation have a holistic format that is also experientially manifest (cf. Metzinger, 2004 [2003], pp. 147, 149)?

Connectionist representations are often holistic in this sense: they can represent different features at the same time, without having distinct elements corresponding to the individual features. The activity of a collection of nodes in a neural network, for instance, could represent a red bottle, even though no node represents redness and no node represents bottles. The content “red bottle” is thus only represented by the entire set of nodes, not by any proper subset. The collection of nodes is holistic (perhaps even in the sense of Esfeld’s, 2001, holism): for every part of the representational vehicle, its being part of a representation of “red bottle” depends on there being other vehicles that are also part of a representation of “red bottle.”

Intriguing as this idea may be in general, it has little relevance for the problem of phenomenal unity. On the phenomenological level of description, it does not matter whether there are individual phenomenal representations of redness and of bottles. As long as the phenomenally represented content is “red bottle,” it does not (in and of itself) make a phenomenal difference how that content is distributed over the vehicles (in a single organism).1 However, it could make a diachronic difference, and it is related to functional and computational properties of representations. For instance, distributed representations2 could have contents that can more easily be jointly accessed (by some cognitive process) or that make it more difficult to attend to parts of the objects represented.

Many representational properties are not phenomenal properties. However, representational features can have an influence on phenomenal properties, or they can become targets of phenomenal representations. For instance, it is plausible to assume that salience is not just a property of phenomenal representations, but that it is itself also estimated by the brain and phenomenally represented (see section 6.2.4). It is unlikely that properties like salience can be phenomenally represented without representing which representations or objects possess the represented salience. Hence, if salience is consciously experienced, it probably depends on other phenomenal properties. We have already encountered a similar idea in the context of the phenomenal glue solution (in section 4.3). Drawing on work by Yoshimi and Vinson (2015), I suggested that what they call “predictive relevance” may correspond to phenomenal parts that “glue” other parts (because they specify that A is relevant to B, which seems to require representing A and B). Perhaps this idea can be globalized? I discuss this in section 6.2 as well.



6.2   Global Self-Representations

How can a collection of phenomenal representations jointly constitute a self-representation?3 Note that there are at least two types of self-representation. On one hand, a representation can represent (parts of) the system for the system. Body representations are an example of this type of self-representation, at least when they represent my body, or parts of it, as my own body (parts). On the other hand, a representation can be self-representational when it represents itself. In this section, I discuss two proposals of how to make sense of the latter type of representation (by Robert van Gulick and Uriah Kriegel, respectively). The result will be that the most interesting feature of a phenomenal self-representation is, at least for the project at hand, that they establish a phenomenal point of view. To analyze this notion, I first review a proposal by Carolyn Jennings on how perceptual organization may contribute to constructing a phenomenal point of view. After that, I shall discuss Thomas Metzinger’s work on mental autonomy and attentional agency, in order to explore the minimal form of an experienced first-person perspective (I am using this term interchangeably with “phenomenal point of view”). An experienced first-person perspective is something that goes along with a phenomenal difference (it is experientially manifest); furthermore, it promises to be global in a substantial sense. Hence, it is a good candidate for a globally invariant feature of conscious experience (even though it may not correspond to a designated phenomenal part).


6.2.1   Robert van Gulick: Higher-Order Global States

Robert van Gulick has developed a higher-order theory of consciousness that he calls the higher-order global states (HOGS) model (Van Gulick, 2004). According to this theory, consciousness involves higher-order states (i.e., states having other states as their intentional objects).

However, this meta-intentionality does not stem from one state being directed at another, but arises through global integration: “[t]he meta-intentional content is carried not by a distinct and separate vehicle but rather by a complex global state that includes the object state as a component” (Van Gulick, 2004, p. 77).4 The complex global state is thus probably best described as a new metarepresentation, a self-representation, that is constituted by a collection of lower-order states.5 But what does “global integration” mean in the first place?

Van Gulick connects the meta-intentionality of the globally integrated state to the experienced coherence of consciousness. Two important kinds of phenomenological coherence are, according to van Gulick, the unity of the experienced world and the unity of the experiencing self.6 These unities are interrelated; they are “inextricably bound aspects of phenomenal reality” (Van Gulick, 2004, p. 81). By this he means, on one hand, that the world is always experienced from a particular point of view; this is why the experienced world depends on the phenomenal self. On the other hand, the phenomenal self depends on the experienced world, because it is constituted by the experiential contents that define the phenomenal point of view in the first place (see Van Gulick, 2004, p. 83). This view resembles Dennett’s notion of the self as a center of narrational gravity, as van Gulick himself points out (Van Gulick, 2004, p. 84).7

In what sense is the HOGS model related to our discussion of representational holism? The globally integrated collection of representations entailed by the model differs from its constituents in that it defines a point of view (see figure 6.1). Its content is thus systematically different from a mere collection of representational contents.8 Hence, we can describe this model as a global version of the phenomenal replacement solution. Perhaps we are not always aware of the fact that the contents of consciousness cohere in the way entailed by van Gulick’s account. However, this coherence may potentially become the object of another metarepresentational process, whereupon a new phenomenal property may be instantiated. So the account is also compatible with a global version of the phenomenal disposition solution.

[image: ]
Figure 6.1
The point of view defined by experiential contents. According to van Gulick’s HOGS model, experiential contents jointly constitute a point of view. Here, the idea is illustrated by an optical illusion inspired by Kanizsa’s triangle. The Pacman-shaped black objects are organized in a way that defines an illusory square. However, similarly to the phenomenal self, which seems difficult to introspect as such, no real contours are found upon scrutinizing the square.


A lot of details are left unspecified by van Gulick’s account: What does it mean that different phenomenal parts “cohere”? Do all parts of a unified phenomenal field contribute to the experience of a self? Can the point of view defined by the experienced world really become the target of a global metarepresentation (cf. Metzinger, 1995, p. 456)? If yes, would the content of this global metarepresentation depend on all first-order representations? Or would the first-order representations depend on the global meta-representation?



6.2.2   Uriah Kriegel: Cross-Order Integration

Another account of self-representation has been developed by Uriah Kriegel. The basic idea is the following. Under certain conditions, a metarepresentation and a first-order representation can constitute a single representation that has both a first-order and a second-order content. The intuition is that such a representation, constituted by two representations (where one is first order, and the other second order), can be a self-representation in the sense that the second-order representation, if directed at the first-order representation, represents the whole representation in an indirect way.

More formally, if S is a representation comprising R and M, and if R is a representation that represents an aspect of the world, and M is a metarepresentation representing R, then M thereby represents S indirectly, provided that R and M are indeed bound in the right way (see Kriegel, 2009, pp. 228–229). In such a case, S can be regarded as a self-representation.9

According to Kriegel, this approach fits phenomenological considerations in that consciousness seems to have both an aspect that represents features of the world and a reflexive aspect. These seem to be distinct logical parts of the same whole that may be one-sidedly separable (see Kriegel, 2009, pp. 53–54 and ch. 6). This is evidenced, according to Kriegel, by the mereological structure of conscious experience, which is phenomenally manifest (see Kriegel, 2009, p. 224).

A self-representation of the kind described by Kriegel is thus a holistic system in the sense that the property of being self-representational can only be ascribed to the whole (not to any of its parts). In other words, if the proper parts are arranged in the right way, they constitute a new representation. In this regard, Kriegel’s account is similar to van Gulick’s HOGS model: when individual representations are bound in the right way, a new global representation comes into existence. Again, this could be described as a global version of the phenomenal replacement solution.

Kriegel’s approach is a bit more like classical higher-order theories, because not all constituents of the self-representation are first-order representations. Instead, there must be at least one second-order representation. Another difference is that Kriegel actually considers possible fusion mechanisms on the neurobiological level of description. Before discussing Kriegel’s proposed neural fusion mechanisms, let us consider whether the representational difference described by his account goes along with a phenomenal difference.10

The representational difference Kriegel describes is the difference between a collection of representations that are not self-representational and a collection of representations that jointly constitute a self-representation. If this difference goes along with a phenomenal difference, it will, presumably, be the difference between phenomenal representations with a subjective character and ones without a subjective character.

What is subjective character, according to Kriegel? He tends to the view that phenomenal character is a compresence of qualitative and subjective character, and that subjective character can exist without qualitative character, but not vice versa (Kriegel, 2009, pp. 5, 54). This characterization suggests that conscious experiences cannot exist without subjective character. If that subjective character can be described as a phenomenal part (which seems to be implied by Kriegel’s claim that subjective character can exist without qualitative character), then his account qualifies as a global version of the phenomenal fundament solution.

But is there a way to characterize “subjective character,” or do we have to treat it as a phenomenological primitive? Kriegel discusses neural synchrony as a possible neural fusion mechanism. Maybe this mechanism can help elucidate the phenomenal difference brought about by a subjective character. Any neural fusion mechanism must answer the question: how must two neurally realized representations be related in order to be bound into a single neural representation? This problem is in some ways similar to the binding problem, and that is probably why Kriegel discusses it under the label of “binding” (and not “fusion”).

Kriegel’s intuition seems to be that criteria for fusion can be found more easily on the neural level than on other levels of description. And indeed, the binding problem is a problem that has figured prominently in cognitive neuroscience for the past two decades, so this line of research may provide possible solutions to the more general problem of fusion as well. Relevant for this research area has been the idea that neural processes may be bound by synchronizing their firing rates (cf. von der Malsburg, 1981); it has indeed been shown that such a synchronization takes place in the brains of animals (see, for instance, Gray and Singer, 1989). Kriegel uses the “binding-by-synchrony” hypothesis as an illustration of how the integration of representations could be implemented in the brain (see Kriegel, 2009, p. 246).

Interestingly, although Kriegel’s account may not initially appear to be targeted at hierarchical fusions, this neural fusion criterion also seems to enable such fusions:

The difference between synchronizing rate and synchronizing time may give the system the tools to represent a hierarchy of binding. For example, an audiovisual experience of a trumpet may involve representations of the trumpet’s shape, color, and sound, so that the firings that represent the visual features of shape and color are time-synchronized with each other but only rate-synchronized with the firings that represent the auditory features pertaining to the trumpet’s sound. In this case, the intra-modal unity of shape and color is stronger or tighter than the inter-modal unity of these visual features with sound, and the tighter unity is reflected in the tightness of synchrony. (Kriegel, 2009, p. 244)

Such a fusion criterion could thus, at least in principle, also account for a hierarchy of representational wholes. But what implications does neural binding have on other levels of description? Kriegel proposes that neural binding may enable joint availability of the respective contents:

Presumably, the functional significance of binding would have to do with downstream consumability: when two representations are bound, they are treated “as one” by downstream consumer systems, such as executive function systems, action guidance systems, verbal report systems, etc. Thus, when a subject is presented with a blue patch moving from left to right, once the representations of the blueness and the left-to-right motion are bound, downstream operations on one are thereby also operations on the other. (Kriegel, 2007, p. 903)11

Although this proposal is interesting and important, it does not clarify to what extent joint availability makes a phenomenal difference. One possibility is that contents that are jointly available can be experienced as related. This would make the account similar to Prinz’s account (as well as to Hill’s and Masrour’s accounts, and to Baumann’s account, because of a connection to access unity). It would yield a version of the phenomenal glue solution. Another possibility is that jointly available contents are replaced by a content that integrates them. This approach would yield a version of the phenomenal replacement solution. Apart from that, the relation to joint availability may evidence a connection to the phenomenal disposition solution.



6.2.3   Carolyn Jennings: Perceptual Organization

Let us next consider a proposal that is somewhat similar to Elijah Chudnoff’s position (discussed in section 5.3.4) without amounting to a strong holism. According to Carolyn Jennings, an important problem consists of explaining how our perceptual experiences come to be centered on our current goals and interests. Her proposed solution is that this is achieved by top-down attention; top-down attention, in her account, assigns different “values” to aspects of our experience (according to their relevance to our goals and interests; see Jennings, 2015, pp. 1273–1274). This solution establishes a foreground-background structure. Note that it resembles Gurwitsch’s claim that the theme and the thematic field constitute figure and ground of a Gestalt (cf. sect. 5.3.3).12

According to Jennings’s account, the weighting presumably serves to make information available in a way that facilitates achieving the agent’s goals, which may partly contribute to an experienced point of view. Moreover, this point of view is not simply a geometrical feature (like the “weak 1PP” defined by Blanke and Metzinger, 2009, p. 8):

Perception … provides us with information about the world, instead of merely corresponding with the world. But in order for perception to be informational to the subject, perception must include some minimal degree of organization that accords with the outlook of the subject. In other words, it must have subject-based organization. (Jennings, 2015, p. 1268)

Subject-based organization may be a feature of “perspectival representations” (Prinz, 2012, p. 202) and the generation of a phenomenal point of view. So we are homing in on the idea that the contents of perspectival representations are not just coherent but are put into an order by their relevance (to, e.g., the subject’s goals and interests). Since Jennings already makes a connection to attention, it will be worthwhile to explore to what extent attention, or attentional agency, may contribute to the experience of a first-person perspective.



6.2.4   Thomas Metzinger: What Is a Phenomenal Point of View?

According to Thomas Metzinger’s (2004 [2003]) self-model theory of subjectivity, an experienced first-person perspective (a phenomenal point of view) can be brought about by a phenomenal self-model. A self-model is a representation that represents part of the system for the system. An important part of the human self-model is the body model (which represents the body). However, minimal phenomenal selfhood is probably not grounded in bodily experience, and even stronger (epistemic) forms of phenomenal selfhood may only require attentional agency.

The reason is that it seems to be possible to experience a first-person perspective without experiencing a body (e.g., in certain dream experiences; see Windt, 2015a, pp. 323–324, 327). Having a subjective perspective (a first-person perspective) in a stronger sense seems to require being aware of certain abilities, or possibilities, for action. In the absence of an experienced body (as in nonbodily, or abodily13 dream experiences that still involve a phenomenal point of view), such actions cannot be bodily actions. But they can still be mental actions. The most basic (and perhaps most important) type of mental agency may be attentional agency.

Hence, the transition from minimal phenomenal selfhood to a first-person perspective in a stronger, epistemic (not only spatial) sense therefore seems to be created by mental action. Let us consider this argument in more detail.

6.2.4.1   Geometric versus subjective perspectives   Visual perception is perspectival in the trivial sense that we usually perceive objects only from a single spatial point of view. This generalizes to perception in other modalities (but perhaps not to gustatory and olfactory perception, although we do taste and smell things in a consciously experienced location of the body). Although the spatial origin of a point of view will usually be experienced as part of our body (see Blanke and Metzinger, 2009), this is not necessarily the case, as Jennifer Windt (2010, 2015a) has argued: in dream experience, one can have an experiential perspective without self-identifying with a body—only with a point located in space.

When philosophers talk about the subjective perspective of consciousness, they typically mean more than just a geometrical perspective. A subjective perspective is sometimes associated with what phenomenologists call pre-reflective self-consciousness. This perspective is often assumed to be a necessary feature of consciousness, endowing it with “for-me-ness” (see Zahavi and Kriegel, 2016).14 Gallagher and Zahavi (2015) characterize this for-me-ness as follows:

There is something it is like to taste chocolate, and this is different from what it is like to remember what it is like to taste chocolate, or to smell vanilla, to run, to stand still, to feel envious, nervous, depressed or happy, or to entertain an abstract belief. Yet, at the same time, as I live through these differences, there is something experiential that is, in some sense, the same, namely, their distinct first-personal character. All the experiences are characterized by a quality of mineness or for-me-ness, the fact that it is I who am having these experiences.… All of this suggests that first-person experience presents me with an immediate and non-observational access to myself, and that (phenomenal) consciousness consequently entails a (minimal) form of self-consciousness. (Gallagher and Zahavi, 2015, § 1)

This form of self-consciousness can be related to the idea that when we experience something, we are also experientially directed at the world; there is something it is like to be in the world (Ratcliffe, 2012, p. 24). Following the characterization of self-consciousness given above, one could now say: there is something it is like for me to be in the world. As Gallagher and Zahavi point out, at least phenomenologists like Husserl and Merleau-Ponty define pre-reflective self-consciousness in terms of (pre-reflective) awareness of the body, and this awareness of the body also refers to the world. When I am pre-reflectively aware of my body, I have an experience that I can do things in the world: “We do not first become aware of the body and subsequently use it to engage with the world. We experience the world bodily, and the body is revealed to us in our exploration of the world” (Gallagher and Zahavi, 2015, § 4).

According to this line of thinking, at least some experiences are subjective in the sense that they involve a (pre-reflective) awareness of the relations between my body and whatever I am conscious of; this is another way of saying that I find myself in the world in a certain way. There are different ways in which I can find myself in the world, different ways of being related to the world. Each of these ways corresponds to what Matthew Ratcliffe has dubbed existential feelings (Ratcliffe, 2005, 2008). These involve experienced bodily possibilities (see Ratcliffe, 2012, p. 28).

However, we have to go beyond such bodily possibilities, because we have reason to believe that conscious experience can be subjective without involving a feeling of embodiment. This follows from a hypothesis put forward by Jennifer Windt:

Phenomenal indeterminacy is a conceptual tool for understanding one of the ways in which bodily experience is missing in many dreams. I suggest that the body can be absent from experience in two ways: one, the unnoticed absence of bodily experience, associated with phenomenal indeterminacy with respect to the body; and two, phenomenal disembodiment, which refers to the experienced absence of the body and that requires a higher degree of cognitive and attentional sophistication than phenomenal indeterminacy.… This means that the simplest form of self-experience in dreams is one that cannot be categorized as phenomenally embodied or disembodied at all. (Windt, 2015a, p. 331)

As mentioned above, this minimal form of self-experience could be described as abodily experience (cf. Windt, 2015a, p. 328). How does Windt justify the hypothesis? The hypothesis is mainly informed by dream reports, which sometimes explicitly mention the absence of an experienced body (nonbodily self-experience) and often do not contain references to an experienced body at all (which may suggest that such dreams are phenomenally indeterminate with respect to bodily self-experience). Furthermore, although dream content is often bizarre, the dream self is only rarely described as bizarre. And a plausible explanation for this is that the bodily self is experientially absent in many dreams (see Windt, 2015a, p. 330, and, more generally, ch. 7).

The absence of an experienced bodily self does not entail the absence of any self-experience. As we will see in the following section, the minimal form of (epistemic) self-experience may depend on attentional agency (i.e., the ability to control one’s focus of attention). This ability does not require an experienced body. Therefore, it is possible to experience a phenomenal point of view without experiencing bodily abilities.

6.2.4.2   Attentional agency and the epistemic agent model   Let me introduce a conceptual distinction between two types of phenomenal properties that will be relevant here: I can and I am properties. The first refers to experiencing the possession of an ability, the second to experiencing the exercise of an ability (and consciously attributing the ability to oneself). Attentional agency (AA)—that is, the ability to volitionally shift one’s focus of attention (see Metzinger, 2013, p. 2)—can be associated with both I can and I am properties.15 This dual association comes about because the ability to control one’s attentional focus can be experientially manifest even when one it is not exercising it.

A possible example mentioned in section 4.3 is the phenomenology of field transitions. Recall that this was associated with the predictive relevance for the field that items experienced as part of the thematic field have. If AA is embedded in the subject’s self-model, this not only corresponds to a “sense of what’s coming next” (Yoshimi and Vinson, 2015, p. 117), but also to a sense of controlling (or being able to control) what is coming next:

Consciously experienced AA is theoretically important, because it is probably the earliest and simplest form of experiencing oneself [as] a knowing self, as an epistemic agent. To consciously enjoy AA means that you (the cognitive system as a whole) currently identify with the content of a particular self-representation, an “epistemic agent model” (EAM …) currently active in your brain. (Metzinger, 2013, pp. 2–3)

So identifying with the content of an active EAM means that your current conscious experience displays I can or I am properties (or both). At the same time, having an EAM means that you are mentally autonomous (to some degree), in the sense that an EAM endows a conscious system with mental self-control; according to Metzinger’s account, this means that one has

the specific ability to control one’s own mental functions, like attention, episodic memory, planning, concept formation, rational deliberation, or decision making.… The central defining characteristic is the “veto component”: Being mentally autonomous means that all currently ongoing conscious mental processes can in principle be suspended or terminated. (Metzinger, 2013, p. 12)

AA is especially important, because it is a very basic ability but is still sufficient for (at least a low degree of) mental autonomy. Since it is a basic ability, it may even be necessary for a genuine (epistemic) first-person perspective. Hence, we can say that the conscious experience of a conscious organism displays attentional I am and I can properties to the extent that it possesses a genuine first-person perspective (not just a geometrical perspective in the sense of conscious spatiotemporal self-location; cf. Blanke and Metzinger, 2009). However, Metzinger’s discussion of research on mind wandering also shows that the required attentional phenomenal properties are only episodically present, since it is likely that we are not mentally autonomous for about two-thirds of our conscious lifetimes (this is a conservative estimate, according to Metzinger [2013, p. 6]). Nonetheless, even during breakdowns of mental autonomy (when no attentional agency is experienced), subjects may still have a disposition to become mentally autonomous again (if only for brief episodes).

So, given that phenomenal holism is (partly) grounded in a phenomenal point of view, it may constitute another version of the phenomenal disposition solution. Furthermore, if a phenomenal point of view is (partly) grounded in attentional (and bodily) I can and I am properties, it may be regarded as a version of the phenomenal glue solution. It is conceivable that these gluing parts can also be organized hierarchically. Finally, a phenomenal point of view can be graded (for instance, it might be stronger when bodily possibilities are phenomenally represented), and the fact that I experience myself as being (attentionally or bodily) related to the world is an invariant feature of many episodes of consciousness (which might, however, be almost absent when I lose myself in a daydream, for instance). Hence, this proposal resonates with two important features mentioned in chapter 5: GRADUALITY and INVARIANCE. In chapter 8, I present a recent proposal by Thomas Metzinger regarding the way attentional agency and the concept of mental action could possibly be analyzed in terms of predictive processing (PP; section 8.3.3). Before moving on, let me draw some connections between the concept of attentional agency and an important representational feature: salience.

6.2.4.3   Attentional agency and salience maps   Salience is a representational feature that potentially can be phenomenally represented. Corresponding phenomenal properties could be experienced relevance, importance, or acuteness. The salience of a state of pain can be reflected in its experienced intensity. It is a gradual property.

Recall that according to Jennings (2015), conscious perception is organized in a subject-based way, and this may be a sense in which it is phenomenally unified. As a result, experienced salience might point to a way in which the phenomenal difference between unified and disunified phenomenal fields can be described. More specifically, the idea would be that there is no (or weaker) phenomenal unity when the salience of a collection of representations is not experienced; and there is (stronger) phenomenal unity when the salience of a collection of representations is phenomenally represented. Attentional agency might then partly be grounded in a phenomenal model of salience, which might also enable the control of salience.

Before going into more detail, let me briefly point the differences between (1) objective salience, (2) consciously represented salience, and (3) a salience-based order (or structuring) of phenomenal representations.

Objective salience. The objective salience of a representation need not be accessible to a system. Imagine a system with two separate sensors that provide information for two representational subsystems. If one of the sensors is slightly damaged and subsequently outputs noisy signals, representations based on this stream of information can be regarded as less salient than representations in the other (because they are less reliable; reliability is at least a necessary condition on salience). However, if the system has no means of detecting the amount of noise in the signal, it will process the information in the same way as the information provided by the other source. Hence, unless salience itself is represented, it cannot make a phenomenal difference.

Consciously represented salience. As soon as phenomenal representations are accompanied by representations of their respective salience, a phenomenal difference can exist between a collection of highly salient representations and a collection of less-salient representations, provided the salience is also phenomenally represented (or phenomenally presented; see Metzinger, 2004 [2003], p. 90). Note that it is at least conceivable to represent salience only locally, for example, salience could be represented as an estimate of a signal’s variance (the more variance in the signal, the less salient it is). However, it is also possible to represent the salience of a signal in comparison to the salience of another signal. This could constitute an example of a salience-based order.

Salience-based ordering. In an otherwise very noisy collection, a slightly less noisy signal might be highly salient. Salience may thus appear to be more aptly described as a relational property. Experienced salience could then even be a global phenomenal unity relation (cf. also Watzl, 2014). But the reason a slightly noisy representation in a noisy collection of representations may be experienced as salient is arguably not that noise levels are compared and then associated with corresponding levels of salience. As Sebastian Watzl suggests, it is at least possible that levels of salience are not represented phenomenally but only unconsciously. Based on unconscious representations of salience, the entire phenomenal field could then be ordered (or structured) according to the different levels of represented salience. What subjects are experiencing would then not be salience per se, but the structure induced by this feature, and this could also be illusory. However, it is not clear whether this idea can really be fleshed out in a coherent way. It would be necessary to explicate what exactly the phenomenally experienced structure is. Is it an additional phenomenal property? If so, how does it differ from a global phenomenal representation of salience? And is it different from the foreground-background structure resulting from subject-based organization, as described by Carolyn Jennings (2015)?

The most elegant way to provide a more detailed account may be to explicate this salience-based structure with reference to diachronic properties of phenomenal fields. This approach may actually be what Watzl has in mind, as the following passage from an earlier paper suggests:

There is much neuroscientific and computational work on neuronal structures, often called “saliency maps,” that suggests that such maps play a crucial role in involuntary attention. In particular, this work shows that these saliency maps both guide shifts to the salient object and play a role in causally sustaining attention to that object. As I argue in detail elsewhere, these saliency maps underpin a certain kind of conscious experience. This is an experience with what I call a certain “experiential potential,” a particular causal role in restructuring your stream of consciousness. Formally, experiential potentials can be treated as functions from one attentionally structured state to another. Your stream of consciousness according to this picture forms a dynamic field, since experiential potentials are an inseparable diachronic element of attentional space. (Watzl, 2011, pp. 162–163)

However, Watzl takes “experiential potentials” to be phenomenal properties that change the attentional structure but do not constitute it (at least not obviously so). He makes this explicit in his dissertation:

[E]ncounters of salience are personal level states and should be understood in terms of the instantiation of certain phenomenal properties.… These phenomenal properties, I will argue, should be viewed as the varying experiential potentials of the different parts of the stream. Because the parts of our stream have such experiential potential, they compete or “strive” for centrality. According to this account, consciousness has an intrinsic salience dynamics that explains its tendency to change its attentional structure. (Watzl, 2010, p. 170)

Here, Watzl describes experiential potentials as more or less passive features of consciousness, as a tendency to change, which does not necessarily depend on the (mental) activities of the subject. However, it is possible that the tendency to change can be accompanied by phenomenal I can and I am properties: I experience a coming change in the attentional structure and experience this change as being under my control.

In some cases, this anticipated change may be experienced as a drastic change in the attentional structure of consciousness (i.e., as a global change), because it is experienced as affecting (almost) all phenomenal parts. For it is not just the case that some objects are experienced as being more salient; the relative salience of other objects also decreases drastically. If all phenomenal parts can be associated with experienced salience, experienced changes in salience constitute a good candidate for a global phenomenal difference that can be analyzed as a representational property as well. Such anticipated changes (or “experiential potentials”) may correspond to phenomenal glues, which connect large parts of the phenomenal field and may also give rise to (perhaps illusory) feelings of control.




6.3   What Are the Potential Benefits of a Hierarchy of Wholes?

In chapter 5, I suggested that a version of the globality constraint that plausibly can be satisfied by accounts of phenomenal unity would be a hierarchical version of globality. I suggested that a hierarchical phenomenal holism is phenomenologically plausible: we often experience multiple wholes at the same time, and many of them are mereologically nested (i.e., related by part-whole relations; cf. also Metzinger, 2004 [2003], sect. 3.2.4). This idea can be combined with GRADUALITY (i.e., the idea that we experience degrees of wholeness). Here, I discuss to what extent it could be beneficial for a conscious information-processing system to structure representations in the way implied by a gradualistic account of phenomenal unity. This structuring would make the account more plausible, because one could then argue that it is not only conceptually coherent and phenomenologically plausible, but it also makes sense from a computational point of view.

So what are potential computational benefits? Note first that a holistic processing hierarchy suggests a gradual account: local wholes may possess a higher degree of wholeness than more global wholes. This may entail more direct or faster information processing within local wholes than between them. Why would that be computationally beneficial? Here are some preliminary suggestions.

Note first that a hierarchy of wholes entails the presence of both segregation and integration. However, empirical findings suggest that, for instance, no strong separation occurs between the senses (i.e., information in the different sensory channels is not completely independent). To give a recent example, Vetter et al. (2014) have shown that processing in the early visual cortex can be influenced by information from auditory perception and imagery.16

This does not imply a complete entanglement between the senses. Information processing in different sensory channels can still be relatively independent (to a significant degree). But, as suggested by the findings just mentioned, information in one sensory domain may provide a context for other domains. To determine which information from one channel should be used to provide a context for another channel requires something like a filter (perhaps based on a global salience representation). A filtering process may be the result of a hierarchy of wholes: in a whole, every part can share information with every other part, but between wholes, only some (abstract or especially relevant) information is shared. So an advantage of a hierarchy could be that the information becomes ordered according to the context-relative importance to the system. As William Phillips puts it, in the context of his theory of Coherent Infomax:

Coherent Infomax suggests a way of specifying what information to transmit; its objective is to discover and amplify those variables that are predictively related to the particular context in which they occur. It therefore provides a way of specifying what information is important. (W. A. Phillips, 2012, p. 9)

Such a hierarchy would thus make the currently most-salient information most quickly available, while less-important information could be accessed in a gradually slower manner.17

Related to the idea that information processing in different sensory channels is not completely independent is the following consideration. Under the assumption that local types of phenomenal unity (like object unity) involve sensory integration, we can ask: why should sensory integration be hierarchical? The short answer is because it is not always obvious whether two signals have a common source. For instance, when two sensory channels provide information about the location of an object, sensory integration can be used to obtain a good estimate of the location. In particular, this combined estimate can be more accurate, or more reliable, than estimates based on only one of the two sources (cf. Shams, 2012). However, signals themselves do not tell the receiver whether they have a common source. Crucially, their causes can either be completely independent, or completely dependent (in particular, identical), or they could simply be interacting. How to integrate information from different channels is thus a problem that must be solved in a context-sensitive manner (as pointed out above).

A popular way of modeling sensory integration is Bayesian, and in cases in which nontrivial interactions occur between the causes of sensory signals (i.e., when it has not already been determined that the causes are simply identical or completely independent), hierarchical Bayesian models are required (cf. Shams, 2012). Hierarchical schemes are more flexible, because they do not always lead to integration. For instance, when the context makes it plausible that two signals do not have a common cause, they will not be integrated at all.18 Hierarchical Bayesian models thus provide more information about common causes, and this information is structured, in that it not only concerns a set of common causes but also common causes of common causes (and so on). A phenomenal counterpart may be an experienced proto-object (as in Wertheimer’s φ-motion or Kanizsa’s triangle, for instance; for the notion of a proto-object, see Rensink, 2000, and Pylyshyn, 2001).

In sum, key computational benefits of a hierarchy could be relative independence of information sources and a context-sensitive ordering according to salience (or other relevance criteria; note that this is reminiscent of what Jennings calls subject-based perceptual organization; see Jennings, 2015).

Two aspects of these properties are especially relevant. First, the presence of both independence and (global) context-sensitivity seems to imply the presence of both functional segregation and integration (cf. Zeki and Shipp, 1988). This may provide a good starting point to search for possible neural vehicles of a hierarchy of representational wholes. Therefore, I further remark on segregation and integration in section 6.3.2. Second, context-sensitive ordering, or filtering which information to share among experienced wholes, seems to be a strategy to increase the computational efficiency of the system. Computational efficiency may not be the only kind of efficiency that is increased by a holistic processing hierarchy. Let me therefore now briefly elaborate on other kinds of efficiency that may turn out to be equally relevant.


6.3.1   Types of Efficiency Associated with a Hierarchy of Wholes

The most general way to describe efficiency is perhaps in terms of processing time. The functional role of a representation involves providing information that can be used by other parts of the system. This takes time. The larger a collection of representations, the more information it provides (in most cases, at least), and the more difficult it becomes to access information in an efficient manner.

This is why we use search engines to surf the web; just using the links provided by individual websites would take too much time, and in many cases, we would not find the sites we are looking for. Less informally, we can distinguish at least the following types of efficiency:



1. Computational efficiency: approximating (mathematical) functions that are computed.

2. Informational efficiency: compressing data (perhaps salience-driven), reducing channel length, and exploiting channel capacity (channel capacity is reached when the mutual information between signals sent and received is maximal).

3. Functional efficiency: local changes (in a small part of the system) have global effects (in many other parts of the system).

4. Metabolic efficiency: reducing neural wiring (which is metabolically costly), especially the length of neural connection, or reducing metabolically costly neural dynamics.19



These kinds of efficiency are not unrelated. For instance, in networks with a small-world structure (see section 6.3.2), signals can travel quickly from one node to any other via a small number of connections. This reduces the metabolic cost of such networks (when implemented neurally). When this is combined with a rich-club structure, local changes can presumably also have global effects, as signals can spread efficiently through the whole network. Furthermore, sparsely distributed spikes in a population of neurons are informationally efficient (because more information per spike is transmitted; cf. Sterling and Laughlin, 2015, p. 52). With the possible exception of computational efficiency, all these types of efficiency seem to imply the presence of both segregation and integration.

6.3.1.1   Computational efficiency   Information processing is computationally efficient to the extent that few processing steps are needed (reduced computational complexity). On one hand, this can be achieved by using a quick algorithm (which solves a given problem with a small number of processing steps). On other hand, it can be achieved by approximating a mathematical function. This means that the actual problem is replaced by a similar problem that can be solved using fewer processing steps. Computational efficiency of the latter type often comes with a loss of accuracy. However, the extent to which approximative computations are inaccurate can often be controlled. In numerical computations, for instance, algorithms typically ensure that the computational error is smaller than the machine epsilon (which bounds the relative error that can result from rounding in computer arithmetic).

Is computational efficiency related to a hierarchy of wholes or to segregation and integration? There is no necessary connection, but certain approximative computations can be broken down into smaller problems that can be solved independently by parallel computing units. Distinct wholes could be used to compute different parts of the approximating function, and the fact that these wholes jointly constitute a global whole means that the individual results can then be combined. This strategy is not just theoretical—it may in fact be a useful way to describe the way in which the brain (or parts of it) implements computations (cf. Friston and Buzsáki, 2016; see also chapter 7).

6.3.1.2   Informational efficiency   Informational efficiency comes in at least three varieties: data compression,20 reduction of channel length, and exploitation of channel capacity. Reduction of channel length is related to functional efficiency: if the average channel length is small, local changes can more easily have global effects. As already mentioned, channel capacity is reached when the mutual information between signals that are sent through the channel and signals that are received is maximized. This means that information is sent at the maximal rate at which it can be transmitted reliably (i.e., with a very small probability of error; cf. Cover and Thomas, 1991, pp. 183–184). Perhaps channel capacity can be increased through functional segregation; keeping channels relatively distinct may prevent noisy interferences among channels. But it is not clear whether segregation could help reach channel capacity. A possibility is to monitor the noise or error of a channel and to adjust the rate of information transfer accordingly. Futhermore, as I have mentioned above, sparse spiking in populations of neurons increases the information per spike that is transmitted (cf. Sterling and Laughlin, 2015, p. 52).

6.3.1.3   Functional efficiency   A representational system is functionally efficient to the extent that local changes have global effects. The simplest way to achieve this in a neural network would be to connect every node with all other nodes (which in practice is not feasible for gigantic networks like the brain). A more metabolically parsimonious method would be to minimize the average path length between nodes ( → small-world structure; see section 6.3.2) using hubs (strongly connected nodes) that receive information from many parts and can transfer information to widely distributed areas.

Again, if a system implements a hierarchy of wholes, local changes can (in principle) have a global impact. This is because small wholes are organized into bigger wholes, and so forth, such that in the end, every part is (indirectly) connected to every other part and so can causally influence every other part (at least in principle and indirectly), without leading to complete entanglement.21

6.3.1.4   Metabolic efficiency   On one hand, metabolic efficiency depends on the sheer amount of neural wiring. The greater the number of connections used, the greater is the energy needed by the brain to sustain neural activity. This suggests pressure to minimize the number of neural connections. On the other hand, efficient interaction among different parts of the brain requires short connecting paths between individual nodes and thus a sufficiently large number of connections, suggesting a pressure to maximize the number of connections. It should be obvious that the brain must strike a balance between these two tendencies, which again seems to be associated with a balance between segregation and integration.

However, metabolic efficiency can also refer to the way in which synaptic energy consumption needs to be regulated. Research on monkeys by Schölvinck et al. (2008) demonstrates how neural populations can code information in a way that minimizes changes in blood flow by keeping the energy required by a single population relatively constant. This can be achieved by having neurons that increase their firing rates when a particular stimulus is present, as well as neurons that decrease their firing rates. As a result, the average firing rate of such a population can remain relatively constant, a state that can be sustained by a relatively constant level of blood flow. The authors sum it up as follows.

Across the population of neurons considered, therefore, the changes in mean firing rate and energy usage are much less than would occur if firing simply increased in all neurons with the strength of the sensory attribute. Thus, encoding stimuli across a population of neurons as a mixture of increased and decreased firing confers the advantage that the energy demand of the brain is kept more constant and requires smaller blood flow changes (rather than requiring that blood flow increases dramatically when a stimulus is given). (Schölvinck et al., 2008, p. 1467)

Obviously, such a coding strategy necessarily involves a (large) collection of neurons, which turns it into a holistic coding strategy. A related strategy may be what Sterling and Laughlin describe as one of the fundamental design principles of the brain: send information at the lowest possible rate (see Sterling and Laughlin, 2015, p. 54). Keeping the average firing rate constant may be a way to minimize the (average) rate at which information is transmitted.

Is this just a low-level feature of some neural representations, or can it be connected to other representational, or even phenomenal, properties? Here we see at least a parallel to global representations of salience. If a highly salient stimulus occurs that maximally grabs attention,22 it may go along with changes in a salience map. However, since salience need not be represented by absolute values but by a comparative value (indicating how salient a representation or stimulus is in comparison to other stimuli or representations), increasing the represented salience value of a representation can be realized by increasing the salience value associated with the stimulus while also decreasing the salience value associated with other stimuli. If these actions correspond to increases and decreases in firing rates, they may be one way in which the average firing rate of a population (here, a neural salience map) can be kept relatively constant.



6.3.2   Segregation and Integration

One reason the brain can be called a holistic system is that its neurons are richly interconnected. In fact, the organization of neural connections is so crucial for brain function that the set of all neural connections is nowadays regarded as an entity in its own right, the neural connectome. This term has been coined by Olaf Sporns and Patric Hagmann (independently of each other; see Hagmann, 2005, p. 109; Sporns et al., 2005, p. 245).

As these authors emphasize, the way neurons and brain areas are connected contributes fundamentally to brain function. It is thus to be expected that part of the function of phenomenal unity is achieved by the neural connection structure of the brain. Hagmann points out that “the set of all neuronal connections in the brain is much more than the sum of their individual components” (Hagmann, 2005, p. 109). The term “connectome” thus captures the idea that the brain is a holistic system due to the structure of its neural connections. In this section, I briefly discuss how the structure of the connectome contributes to the presence of segregation and integration in the brain.

Three types of brain connectivity are distinguished in the relevant literature (cf. Sporns, 2007): anatomical connectivity (also called structural connectivity), functional connectivity, and effective connectivity. While anatomical/structural connectivity refers to synaptic connections between neurons, functional connectivity refers to correlations between neuronal activity, and effective connectivity denotes causal relations between neurons (which are directed connections). To illustrate the difference between functional and effective connectivity, consider the following. Two neural regions can be tightly functionally connected (in the sense that their activity correlates strongly), but it may be that the effective connection between the regions is unidirectional (in the sense that activity in one region tends to influence activity in the other, but not vice versa).

An early application of this distinction to neuroimaging data can be found in a paper by Karl Friston (1994). Friston emphasizes the significance of functional connectivity for maintaining a balance between functional segregation and integration (which rests, qua functional, on the temporal dynamics of neural activity, not just on the structural connectivity). As noted above, this is interesting, because assuming a hierarchy of wholes also implies the presence of both segregation and integration. Furthermore, it is no coincidence that Giulio Tononi’s integrated information theory of consciousness originated from a formal method for measuring the interplay between segregation and integration in the brain (see Tononi et al., 1994; Tononi and Edelman, 1998).

But which structural, functional, and effective connectivity features of the human connectome play a role in establishing a balance between segregation and integration in the brain? Put differently, what does it mean, in terms of connectivity, that the brain is segregated and integrated? Three features of the connectome are particularly striking: (1) a heavy-tailed degree distribution, (2) a rich-club structure, and (3) a small-world structure. Let me briefly describe these features.

(1) The degree of a node in a network is the number of connections with other nodes. The degree distribution (of a network) is the probability that a randomly chosen node in a network has a certain number of connections. As Martijn van den Heuvel and Olaf Sporns point out, the degree distribution of the brain has an interesting feature—it is heavy tailed:

Looking at the brain as an integrative complex system, one principal marker for its structural ordering is its degree distribution, expressing the probability P(k) of a node to share a link with k other nodes in the network (Barabási and Bonabeau, 2003). Studies of brain networks have shown a heavy-tailed degree distribution (Eguíluz et al., 2005; Hagmann et al., 2007; Van den Heuvel et al., 2008), indicating the existence of a number of highly connected regions (Hagmann et al., 2008). (Van den Heuvel and Sporns, 2011, p. 15775; citation style adapted)

A distribution is heavy tailed when it has tails with non-negligible probability. In the case of the degree distribution, this means that for large numbers of connections with other nodes, k, the probability P(k) is considerably above zero (where “considerably” is defined with reference to another distribution, like the exponential or normal distribution). In other words, although most nodes are only connected to a moderate number of other nodes, some (few) have an extremely large number of connections. When such nodes are also densely connected with one another, they constitute cores of a network.

(2) In addition, the connectome also displays a rich-club structure. Such a structure is exhibited by networks in which those nodes that are highly connected (i.e., have a high degree) tend to be highly interconnected:

The so-called “rich-club” phenomenon in networks is said to be present when the hubs of a network tend to be more densely connected among themselves than nodes of a lower degree (Colizza et al., 2006). The name arises from the analogy with social systems, where highly central individuals—being “rich” in connections—often form a highly interconnected club (Zhou and Mondragón, 2004; McAuley et al., 2007). (Van den Heuvel and Sporns, 2011, p. 15775; citation style adapted)

Thus, not only are some regions densely connected to other regions, but those regions are also highly connected with one another.

(3) Another property of the connectome is that it forms a small-world network. A network is a small-world network if most nodes are not directly connected with one another but can still be reached via paths that involve only a few intermediate nodes. The entire human population is said to form a small-world network, with human beings as nodes and the relation “is acquainted with” as a connection between nodes.23

Clearly, any individual is acquainted with only a very limited number of people. In this sense, the human race is a segregated network. However, according to the theory of “six degrees of separation,” all of us are indirectly acquainted with everyone else via chains of other persons. So if you pick two persons at random, it is likely that the first person knows someone, who knows someone, …, who knows someone, who knows the second person, with only a few persons in between.

In fact, studies suggest that any two individuals are linked by a chain of five to seven people (cf. Milgram, 1967; Dodds et al., 2003; Leskovec and Horvitz, 2008). The same idea applies to the brain, except that now the nodes are neurons. The small-world property has been suggested for structural connectivity of the brain (where the connections are synaptic connections; cf. Sporns et al., 2004, p. 420); and the same has also been suggested for the functional connectivity of visual cortex in cats (where the connections are correlated firing rates; cf. Yu et al., 2008, p. 2891). However, when examined at high resolution, networks of the brain may still have a “large-world” organization (see Hilgetag and Goulas, 2016).

But to what extent do connectivity features tell us anything about how neural activity implements computations and how it realizes certain functional or even phenomenal states? Perhaps the connectome displays these features only because of limited space and energy that can be provided for neural connections. If there were no limit to the space available for neural connections, every brain region (or even every neuron) could be directly connected to every other region. However, the connections needed to connect all neurons in this way grows exponentially with the number of neurons, and given that the human brain has approximately 90 billion neurons, there is simply not enough space in the skull for all these connections. Furthermore, connections among nodes are metabolically costly.

This reasoning led Samu et al. (2014) to investigate to what extent structural connectivity features of the connectome are due to such wiring constraints, and to what extent they are likely to underpin brain function. These questions are important, because the mere existence of such structural features in cortical networks does not show that they have functional significance. Showing that certain connectivity patterns do not emerge in networks that have been constructed to respect wiring constraints, however, indicates that those connectivity patterns may have evolved because they fulfill a (cognitive) function. Here are the results of the study:

Taken together, our findings indicate that the cortical network may possess an excess level of segregation and a relatively reduced level of functional integration potential over the extent that its wiring constraints alone can account for. Furthermore, spatial surrogates exhibited significantly weaker small-worldness compared to the cortical network, while reduced surrogates exhibited comparably high small-worldness [as compared] to the cortical ne[t]work. These findings suggest that high cortical segregation combined with the concentrated spatial distribution of high degree regions … may suffice to ensure the strong small-world organisation of the cortical connectivity, even in the absence of long-range cortical connections. (Samu et al., 2014, p. 20)

Segregation in the brain is thus higher than wiring constraints alone would lead one to expect. However, the brain is also integrated in that it has a marked small-world structure that cannot fully be accounted for by wiring constraints. Other features, the authors conclude, are probably present mainly for economic reasons: “hierarchical organisation and rich-club patterning … may be primarily driven by economic pressures” (Samu et al., 2014, p. 22).24

Above, I have suggested that investigating the neural underpinnings of segregation and integration may constitute a first step toward understanding whether and how a holistic processing hierarchy is implemented in the brain. Crucially, this hierarchy must have a functional or computational significance for the brain (increasing efficiency, for instance); otherwise, the possibility of its having any phenomenal significance is to be doubted. The results just quoted suggest that some structural features of the connectome may contribute to cognitive functions (cf. also Samu et al., 2014, p. 22).

A particularly relevant aspect here is that the rich-club structure may be crucial for different kinds of global availability (cf. also Van den Heuvel and Sporns, 2011, p. 15785). Note also that the connectivity patterns here all refer to the structural connectivity of the connectome. It is equally relevant to consider functional (and effective) connectivity patterns as well. Some evidence for a functional rich-club structure is cited in Van den Heuvel and Sporns (2013, p. 692), where the authors link this feature to the global workspace theory (cf. Baars, 1988; Dehaene et al., 2014).

Another way to determine the significance of connectivity features it to compare activity during ordinary waking states and under anesthesia. This strategy has been pursued by Barttfeld et al. (2015):

We measured dynamical functional connectivity with functional MRI during the resting state in awake and anesthetized monkeys. Under anesthesia, the more frequent functional connectivity patterns inherit the structure of anatomical connectivity, exhibit fewer small-world properties, and lack negative correlations. (Barttfeld et al., 2015, p. 887)

Although such results alone do not show how connectivity features may enable or influence conscious experience, they certainly constitute important first steps toward this goal. Heuristically, work on connectivity features may also be useful for phenomenological descriptions. For instance, if there are experienced connections between experienced objects, it might be fruitful to try to describe the phenomenal field as a network with experienced connectivity features. A phenomenal rich-club structure could be due to an experienced connection between experienced wholes. This could mean that it is especially easy to shift the focus of attention from one experienced whole to another.

An interesting point to note is that, if certain structural or functional connectivity features underpin important cognitive functions or even consciousness, then structural features have to remain the same for (almost) a lifespan. So, if something like global availability is necessary for consciousness, and if it is achieved by a rich-club structure in the human brain, then this structure should not change (quantitatively) as subjects age. Otherwise, one would have to conclude that younger people are more (or less) conscious than older people (which would be an interesting hypothesis, although there is no independent evidence for it). Interestingly, Miao Cao et al. (2014) have recently found evidence that global connectivity features remain invariant across a lifespan. More specifically, they “observed that the human brain functional connectome exhibited highly preserved non-random modular and rich club organization over the entire age range studied [7–85 years]” (Cao et al., 2014, p. 76).




6.4   Operationalizing Representational Holism: Causal Density, Integrated Information, and Related Measures

So far I have focused on possible relations between a hierarchy of wholes and types of efficiency. In other words, I have suggested that different types of efficiency may be supported by hierarchically structured representations, and that global connectivity features of the connectome could underlie some of the functional features associated with a hierarchy of experienced wholes. Another feature associated with a hierarchy of phenomenal wholes is GRADUALITY, that is, the fact that experienced wholes can differ in their degree of experienced wholeness. If degrees of wholeness are reflected by features of their neural underpinnings, it would be desirable to have a way of measuring degrees of wholeness based on formal principles.

Such formal measures of complexity exist. Examples include Anil Seth’s causal density (see Seth, 2010; Seth et al., 2011), which is based on the concept of Granger causality.25 Causal density not only measures integration but also segregation, in the following sense.

High causal density indicates that elements within a system are both globally coordinated in their activity (in order to be useful for predicting each other’s activity) and at the same time dynamically distinct (so that different elements contribute in different ways to these predictions). (Seth, 2009, p. 53)

Causal influences always have a direction. In chapter 5, I noted that part of what underpins experienced connections between phenomenal parts could be a high level of mutual information, which is a symmetric measure and hence cannot track causal relations. In contrast, measures like causal density are meant to track causal relations (Seth, 2009).26

Another important complexity measure is integrated information (Φ), developed by Giulio Tononi. Like causal density, Φ measures the extent to which information provided by a system is integrated and differentiated (cf. Tononi et al., 2016, p. 459). In other words, it operationalizes the idea that a complex system as a whole generates more information than its parts considered independently. The brains of two conscious organisms generate a lot of information and, considered together, they generate more information than each individual brain. However, unless these brains are densely causally coupled, the information generated by both brains together will not be more than the sum of the information provided by each brain considered separately. The variable Φ seeks to measure the extent to which the causal interactions between a system’s parts generate a surplus of information, that is, integrated information. (Furthermore, the information measured is not Shannon information but is meant to be “intrinsic” information, i.e., information that has a meaning for the system; Tononi et al., 2016, p. 457.)

According to Tononi’s integrated information theory of consciousness (IIT), Φ can be regarded as a measure of consciousness level. It should be noted that the theory has been revised and extended over the years. Oizumi et al. (2014) distinguish three versions of the theory, which share basic assumptions but differ in detail and scope: IIT 1.0 (Tononi, 2004), IIT 2.0 (Tononi, 2008), and IIT 3.0 (Tononi, 2012; Oizumi et al., 2014).

Although integrated information (Φ) is defined mathematically, in practice it cannot be computed for large systems (because the number of computations that have to be performed increases exponentially with the size of the system). Hence, various approximative measures of Φ have been proposed (examples of recent proposals can be found in Krohn and Ostwald, 2016; Oizumi et al., 2016; Tegmark, 2016).

Several challenges confront approximative measures of Φ. One of them stems from the fact that Φ is defined relative to the minimum information partition (MIP) of a system (see Balduzzi and Tononi, 2008, pp. 4–5). Recall that Φ measures the extent to which the system as a whole generates more information than its parts do. The MIP is needed to determine what the parts of the system are. For instance, if we again consider the brains of two conscious organisms as a single system, the entire system does not generate more information than its parts, given that we are considering the two brains as parts. However, if we consider half of the first brain and half of the second brain as a part, and the other half of the first brain, and the other half of the second brain as a part, then the entire system does generate more information than its parts, because the two halves of each brain are causally connected. The two halves of a single brain jointly generate information that is lost if only the contributions of the individual halves are taken into consideration. So Φ has to be computed with respect to the MIP, which is the partition relative to which the least amount of information is lost. The basic idea is: if we cut a system into parts, how much information is lost (because no causal connections between the parts remain)? Therefore, to get a partition for which a meaningful value of Φ can be computed, we have to find the weakest causal links in the system.

The number of possible partitions increases exponentially with the number of elements a system has, so practical measures of Φ cannot take all possible partitions into account. Hence, one challenge consists of finding a sensible way of limiting the number of partitions that need to be considered. Call this challenge the partition problem. Measures like the ones discussed in Tegmark (2016) rest on symmetric bipartitions of the system. Bipartitions cut a system into two halves, and symmetric partitions make all parts the same size. In principle, it could turn out that symmetric bipartitions fail to yield good approximations to Φ values of the actual MIPs.

A second challenge arises from what we can call the granularity problem. Any given system can be described at various levels of spatial scale. When the brain is modeled as a connectionist system, for instance, the nodes of the system can, in principle, be interpreted as neurons or as populations of neurons. In other words, Φ is never computed for a system as such, but for a formal model of a system, and since a system can be modeled with an arbitrary level of detail, there can be different values of Φ for the same system. This is not a deep point, and IIT predicts that there is a unique level of spatial (and temporal) granularity relative to which Φ is maximal (cf. Oizumi et al., 2014, p. 13).

We can now ask: does the assumption of a hierarchy of experiential wholes put constraints on possible solutions to the partition problem and the granularity problem? If the hierarchy is a nested hierarchy, or, in general, consists of wholes that differ in size, then the neural underpinnings might similarly differ in size. Consequently, there may not be a single spatial scale relative to which Φ becomes maximal. Instead, a formal description of the neural underpinnings of a phenomenal field may involve different spatial scales: some elements in such a model could correspond to small populations of neurons, others could correspond to larger populations of neurons. Furthermore, a representational system representing a nested hierarchy of wholes might be such that the level of Φ could be the same for different spatial scales. A model with small spatial granularity could pick out the neural underpinnings of “small” experienced wholes, and a model with a large spatial granularity could pick out the neural underpinnings of “large” experienced wholes.

Regarding the partition problem, it could turn out that symmetric bipartitions do not track the MIP, because experiencing multiple wholes at the same time could mean that the MIP has multiple parts (perhaps one for each experienced whole). Additionally, the existence of a hierarchy of experienced wholes could mean that the MIP is not symmetric. However, these are not rigorously derived predictions, but only heuristic suggestions. They merely point to potential implications for practical measures of Φ. As Krohn and Ostwald (2016) suggest, connectivity analyses of neural networks could provide more rigorously derived hints at the MIP. For instance, it could be ensured that densely connected regions in a network are not cut by a partition, which would at least reduce the number of possible partitions (for this and similar suggestions, see Krohn and Ostwald [2016, pp. 22–23]). In fact, connectivity features might be more useful than features derived from phenomenological considerations alone. However, the possible relevance of asymmetric partitions and different levels of spatial grain should not be passed over without discussion.



6.5   Interim Conclusion

The main aim of this chapter has been to provide representationalist analyses of an experienced hierarchy of wholes and the experienced self. As noted in chapter 5, the experienced self is probably strongly related to the experienced world; a result of the discussion in section 6.2 is that this connection arises because the world is experienced from a subjective point of view, a phenomenal point of view (or first-person perspective). Drawing on works by Metzinger, Windt, and Jennings, we saw how a minimal (epistemic, not just spatial) phenomenal point of view may arise from attentional agency, which can be linked to (global) representations of salience. As we will see in the following chapters, representations of salience can be related to precision estimates, which play a fundamental role in the framework of PP.

Regarding the idea of an experienced hierarchy of wholes, I noted that further support can be gained by focusing on the potential benefits that a hierarchy of neural representations can have and suggested how a hierarchy can increase various types of efficiency. Crucially, a hierarchy also enables an efficient way of providing a salience-based ordering of representations. This connects the idea of a hierarchy of wholes to the idea that global control of salience underlies a minimal form of self-experience (and a phenomenal point of view).

In the following chapters, I provide an introduction to the framework of PP (chapter 7), discuss its relevance to consciousness research in general (chapter 8), and relate how it can be applied to the problem of phenomenal unity in particular (chapter 9).



Notes

1. Note that I am assuming that all vehicles are located in (the brain of) the conscious organism. This is therefore compatible with the view that all of a subject’s phenomenal properties supervene locally on neural properties.

2. By “distributed,” I do not mean “extended” or “distributed across brain and environment,” but only “distributed in the brain.” This representation could be a vector with subsymbols as elements, which cannot be semantically evaluated.

3. This question is discussed, in different forms, in Williford (2006), Kriegel (2007, 2009), and Wiese and Metzinger (2012).

4. It should be noted that van Gulick’s HOGS model bears a striking similarity to ideas presented in Metzinger (1995, pp. 444, 451, 456).

5. Wiese and Metzinger (2012) propose a similar idea. They speculate that a global self-representational state might arise from suitably coupled metarepresentational states.

6. Recall that these were also identified as promising candidates for global invariant features of conscious experience in the previous chapter (section 5.7; cf. also Metzinger, 1995, p. 427).

7. Cf. also Williford (2015). In a more recent paper, van Gulick points out that the “virtual self” constituted by a HOGS is a real entity, not merely a notional entity (like a center of gravity): “It is a real entity and those experiences are among its constituents or modes. Moreover, those real experiences do more than cohere intentionally, they also causally interact with each other and do so in causal patterns that also cohere from the point of view of the constructed self” (Van Gulick, 2014, p. 497).

8. A spatial metaphor for this could be Metzinger’s ego tunnel (cf. Metzinger, 2009a). The manifold of current conscious experience defines a ring (it points to a fictive center), which over time becomes a tube-like object: a tunnel. In that sense, it could be described as a manner of experiencing. (Over time, it is systematically different from something more random or unstructured.)

9. It is interesting to note that this account bears similarities to Thomas Metzinger’s concept of self-representation, as presented in Metzinger (2004 [2003], pp. 266–279). Although Metzinger’s is obviously the earlier account (many ideas of his theory are already present in Metzinger, 1993), I focus on Kriegel’s account, because he explicitly addresses the question of how two distinct representations can fuse into a single one.

10. Kriegel is explicit about not attempting to clarify the phenomenal difference:

Accounts of synchronic unity are offered sometimes at the phenomenal level, where a phenomenal feature is sought that distinguishes apparently unified experiences from apparently disunified ones, and sometimes at the sub-personal level, where sub-personal causal processes are sought to do that work. There are various reasons to prefer a sub-personal account (see, e.g., Hurley, 1998), especially in the present context. In the next chapter I will adopt a neural synchrony account of the relevant kind of unity; this would be an account at the sub-personal level. (Kriegel, 2009, p. 222)

11. This is similar to the informational-computational significance of what Metzinger (2004 [2003], p. 324) calls Convolved Holism: “System-related, phenomenal information is that kind of information available to the system as a single possible object of intended cognition and focal attention.”

12. Jennings notes the similarity to Gurwitsch’s account but points out that Gurwitsch is concerned with the structure of consciousness, whereas she is only concerned with the “dependency relation between conscious perception and attention” (Jennings, 2015, fn. 3). A similar account is also defended by Sebastian Watzl: “Attention is what builds conscious perspectives. Conscious experience, on my proposal, provides subjects with a subjective field, perspective or point of view because its various parts are structured by attention into what is more central and what is more peripheral” (Watzl, 2014, p. 57).

13. Jennifer Windt (2015a, p. 328) uses the term “abodily” to characterize (dream) experiences in which the subject is neither aware that she has a body, nor aware that she does not have a body. All possible feelings of (dis)embodiment are completely absent in such dreams.

14. Usages of the terms “for-me-ness” and “pre-reflective self-consciousness” in the literature can occasionally be confusing. While Zahavi and Kriegel (2016) seem to identify for-me-ness with the possession of a genuinely subjective first-person perspective (which is often described as only one feature of the phenomenon of pre-reflective self-consciousness), Gallagher and Zahavi (2015) seem to identify pre-reflective self-consciousness with for-me-ness and for-me-ness with mineness. Here, I follow the usage in Zahavi and Kriegel (2016) and use the term “for-me-ness” in the sense of experienced perspectivity, not in the sense of mineness.

15. Apart from that, AA is an ability that can also be analyzed functionally (see Metzinger, 2013, p. 2). However, I concentrate on the phenomenal properties associated with AA.

16. Similar results have already been obtained in cases of multisensory integration. For instance, it has been shown that auditorily induced visual illusions correlate with activity in primary visual cortex (V1) (see Watkins et al., 2006, 2007). This shows that integration of auditory and visual signals can already affect early visual areas. The results of Vetter et al. (2014) are even more striking, because they measured a correlation in early visual areas even in the absence of any (obvious) multisensory integration.

17. A temporal hierarchy like this could possibly be neurally realized in what has been called a chronoarchitecture with varying connection speeds between neural populations (see Scharnowski et al., 2013). The idea of a chronoarchitecture rests on the finding that many functionally distinct cortical areas can be distinguished just by analyzing their different activity patterns over time, their “activity time courses” (or “temporal ‘fingerprint’”; see Bartels and Zeki, 2004, p. 419).

18. As Van Dam et al. (2014, p. 220) point out, this can also be modeled using heavy-tailed distributions. However, if distributions are assumed to be Gaussian, as in many models based on the free-energy principle, hierarchical approaches are necessary (for more details, see chapter 7).

19. Most of these types of efficiency follow from what Sterling and Laughlin (2015) describe as fundamental design principles of the brain:

The inescapable cost of sending any information and the disproportionate cost of sending at higher rates lead to three design principles: send only what is needed; send at the lowest acceptable rate; minimize wire, that is, length and diameter of all neural processes.… The only economical way to save time is to rigorously shorten wires. This principle shapes brain design across all scales, from an axon’s branching and the microscopic design of local circuits, to the overall layout. (Sterling and Laughlin, 2015, pp. 54–55)

So if a hierarchy of wholes can be associated with types of efficiency, not only is there reason to believe that it would be beneficial for a brain to represent the world in terms of a hierarchy of wholes, there is also reason to believe that the brain actually does represent the world as such a hierarchy, given that we know that such types of efficiency are realized by the brain.

20. Strictly speaking, data compression is a special type of computational efficiency. It approximates an identity function.

21. Note that functional efficiency in this sense seems to be a signature of neural activity during conscious episodes. For instance, Massimini et al. (2005) show that local transcranial magnetic stimulation during non-REM sleep has only local effects on neural activity, as measured by EEG. During wakefulness, such stimulation “was followed by a sequence of waves that moved to connected cortical areas several centimeters away” (Massimini et al., 2005, p. 2228). Functional efficiency may be necessary for context-sensitive processing as sketched above, and therefore for what Thomas Metzinger proposes as the functional significance of convolved holism: “[t]he content of individual representata can now be constantly updated in a fast, flexible, and context-sensitive manner, depending on the content of other, simultaneously active representata, as it were, in one single globalized processing step” (Metzinger, 2004 [2003], p. 149).

22. An example would be what Kevin O’Regan describes as grabbiness: “When there is a sudden flash or loud noise, we react automatically by orienting our attention towards the source of interruption. This fact is an objective fact about the way some of our sensors—namely precisely those of the five classic sense modalities, are wired up. Visual, auditory, tactile, olfactory and gustatory systems are able to interrupt ongoing cognitive activities and cause an automatic orienting response” (O’Regan, 2012, p. 129).

23. The idea was first put forward by the Hungarian author Frigyes Karinthy in a short story in 1929.

24. By “hierarchical organisation,” the authors mean a topological feature (i.e., a feature pertaining to the way nodes are arranged in regions). According to this definition, a network is hierarchically organized to the extent that one can define a center (with high-degree nodes) that is connected to a periphery with nodes of successively lower degree (see Samu et al., 2014, p. 7).

25. Granger causality is a statistical notion originally developed in the context of econometric models (cf. Granger, 1969). Basically, the idea is that a time series Yt Granger-causes another time series Xt if our prediction of Xt (obtained without using the information provided by Yt) can be improved by taking Yt into account (Granger, 1969, p. 428).

26. An important method for identifying effective connectivity (i.e., causal interactions in neural networks) is the method of dynamic causal modeling, which has been developed by Karl Friston. See Friston et al. (2013) for a survey and a comparison with Granger causality analysis.







 



7     Predictive Processing


This chapter provides an introduction to predictive processing (PP), with a focus on its relation to Bayesian inference and the more general framework provided by Karl Friston’s free-energy principle (FEP; sections 7.1–7.4). Furthermore, the philosophical implications of PP and FEP are discussed. In particular, I shall argue that FEP questions whether the conceptual distinction between action and perception is useful when it comes to understanding their neurocomputational underpinnings (section 7.5). Moreover, I shall argue that PP posits genuine representations (section 7.6). Finally, I shall argue that PP supports the view that the mind is to some extent secluded from the external world and that perception is indirect, because it is based on genuinely inferential processes (section 7.7).

Although this introduction hopefully conveys the most important concepts and ideas of PP, I highly recommend consulting the relevant literature to gain a deeper understanding of PP. The first two philosophical monographs on the topic are Hohwy (2013) and Clark (2016b). The first edited collection dealing with philosophical implications of PP is Metzinger and Wiese (2017)—the latter also contains a primer on PP that is specifically aimed at philosophers (Wiese and Metzinger, 2017). An excellent technical introduction to FEP is provided in Bogacz (2015); also see Ostwald et al. (2014), along with its extensive supplementary material.


7.1   Basics of Predictive Processing

Predictive processing (PP) is a framework that is increasingly gaining traction in computational neuroscience and cognitive science in general. The core idea is that the brain is not a passive receiver of sensory signals but that it predicts sensory inputs.1 Neural coding is predictive coding.2 Predictions are derived from an internal model of the world and are compared to actual sensory signals. The result of this comparison is a prediction error. The error is used to update the model used to generate the predictions. This approach leads to a minimization of prediction error, which is why Jakob Hohwy (2013) uses the term prediction error minimization (PEM) to denote the framework. The term (action-oriented) predictive processing has been proposed by Andy Clark. In using this term, he emphasizes that predictions in the brain are hierarchically organized, combining top-down and bottom-up processing in complex ways. This goes beyond simple predictive coding (as a data compression strategy, see Clark [2013b, p. 202]). Crucially, estimates (first-order statistics) at each level of the hierarchy have associated precision estimates (second-order statistics) that function as weights for prediction errors. (Formally, the precision of a random variable is the inverse of its variance.) These weights determine how much impact the respective prediction errors have on updates.

A useful way to describe the foundations of PP is in terms of trying to infer the hidden causes of sensory signals.3 The brain only has access to sensory signals, which are the effects of external4 causes in the world (here, the body also counts as external to the brain). These external causes cannot be observed directly; only their effects are accessible.5 Knowing about external processes and objects is highly useful for the organism (in fact, it is absolutely vital), so the brain uses an internal model, a generative model, to infer the hidden states of its surroundings. It is called a “generative” model, because it is a model of how sensory signals have been generated.6 Based on an assumption about what is going on out there, the brain predicts the current sensory signals. In light of actually received signals, the internal model is updated.

Crucially, the brain uses a probabilistic model, and inferences are made in accord with Bayes’s rule. Therefore, this theory of neural processing is strongly related to what is called the Bayesian brain hypothesis (see, e.g., Doya et al., 2007). Bayes’s rule can be derived from the axioms of probability theory and the definition of conditional probability. It specifies how prior assumptions should be updated in the light of new evidence (more on this in section 7.3).7 In many cases, it is not possible to determine the Bayes-optimal update in closed form, which means that it has to be approximated. Karl Friston’s free-energy principle (FEP) holds that the brain uses the method of variational Bayes (see Fox and Roberts, 2012), which is a way of approximating Bayesian inference (in a neurally plausible way).

Predictive processing is, in the first instance, especially applicable to perception (but see section 7.5). Perception obviously depends on sensory signals, but these signals are under-determined; they alone do not suffice to infer what is happening in the world. Hence, the brain needs to make prior assumptions. These assumptions, however, should not be static, but should themselves be open to revision in the light of evidence. Roughly, this is the idea behind empirical Bayes, which entails continuous updating of prior assumptions based on the available data and combines Bayesian with frequentistic methods (cf. Casella, 1992; Carlin and Louis, 2000). Although it is natural to think of perceiving the external world as the primary function of perception, this approach would lead to an overly simplistic view of the framework.

In fact, Anil Seth (2015a) argues that the primary function of perception in PP is not perception of the external environment (exteroception), but interoceptive inference, which enables predictive control of the organism’s vital parameters (such as blood sugar levels, heart rate, and blood pressure). As Seth points out, highly surprising8 interoceptive states will generally be more dangerous for an organism than surprising exteroceptive states. In the light of these considerations, cognition and perception of the organism’s environment are only secondary capacities. The importance of predictive control has also been highlighted in cybernetics (see Ashby, 1956). The main goal of an organism is, according to this framework, homeostasis. The term “homeostasis” denotes an equilibrium, in which vital parameters of the organism are kept within bounds; this constitutes a necessary condition for long-term survival.

I have said that the brain uses a probabilistic model. But is it really necessary to have an internal model, if the organism is primarily concerned with interoceptive (predictive) control? On one hand, one may refer to the good regulator theorem, published in a paper by Conant and Ashby (1970) titled “Every good regulator of a system must be a model of that system.” This seems to suggest that any organism that controls its vital parameters uses an internal model. However, as Seth remarks, such a model need not be specified explicitly:

If environmental circumstances are reasonably stable, and mappings between perturbations and (homeostatic) responses reasonably straightforward, then the good regulator theorem can be satisfied by controllers which only implicitly model their environments. This is the case, for instance, in the Watt governor: a device that is able exquisitely to control the output of (for instance) a steam engine, in virtue of its mechanism, and not through the deployment of explicit predictive models or representations. (Seth, 2015a, p. 8)

William Ramsey suggests that components of simple systems like the Watt governor are best described as causal mediators, not as representational subsystems. Because of the simple function they perform, we do not get any explanatory benefit from describing them as a model, even if that were possible (see Ramsey, 2007, pp. 208–209). The situation can be different for complex systems like the brain. I return to this idea in section 7.6.1.



7.2   PP and Karl Friston’s Free-Energy Principle

Karl Friston’s free-energy principle (FEP) is more general than the framework of PP and hence can be said to subsume PP. However, particular models developed within FEP are often more specific than general accounts of PP (as, for instance, described in Clark [2013b]). The reason is that FEP is mathematically defined.

FEP shares a fundamental assumption with cybernetics: any organism seeks homeostasis. For this, it is necessary to avoid certain regions of the organism’s state space, while other regions are attractive (here, the state space can be defined in terms of the organism’s sensory states). For instance, vital parameters need to be kept within certain bounds. In other words, receiving extreme interoceptive signals should be avoided. But the same goes for exteroceptive signals. Indeed, as Karl Friston points out: “[f]rom the point of view of the brain, the environment includes both the external and the internal milieu” (Friston, 2010, p. 127). Prediction and control of the environment are thus related to both interoception and exteroception.

Let us view the above idea from a slightly different angle. Any organism managing to stay alive successfully for a long time is an organism that occupies only few of the myriads of possible states in which it could be found. Given a detailed specification of an environment, we could thus, in principle, determine how an organism would have to behave (and what physiological features it should have) to stay alive in that environment for a maximally long time (cf. Friston et al., 2012b, p. 5). Such an organism would occupy some regions of its state space with relatively high probability, and most regions with very low probability, because most possible states in which an organism could be are harmful. Walking around without eating and sleeping, for instance, is dangerous. Staying in the sea for a long time is dangerous for organisms living on the land; staying out of water is dangerous for sea creatures.

Thus we can, in principle, describe such an optimal organism in terms of a probability distribution over the organism’s possible sensory states. Denote this probability distribution by Popt.9 Clearly, any organism striving to stay alive for a maximally long time should adjust its behavior in such a way that it finds itself in states that are highly likely (according to Popt). But how can this be done? No organism is provided with a list of states it should aspire to be in. All an organism has is a set of sensors and receptors with which it can gain information about parts of its environment (including its own body). Creatures like us have highly sophisticated sense organs, allowing us to determine the states we are in with relatively high accuracy. But this alone does not tell us which states we should seek and which we should avoid. The world seems to deprive us of important pieces of information.

The brain cannot determine the actual probability distribution of the possible states in which it (and hence the organism) can be found and then adjust the distribution in such a way that it approaches the optimal distribution. In fact, there is no “actual distribution” in the first place (see Feldman, 2016). One could take a wild guess and just choose an arbitrary region of state space and hope that one can survive using that strategy. This strategy could mean seeking out a dark room and staying there until one dies. But organisms like us would not survive very long in such an environment (without searching for food, etc.), so clearly, a human being who behaves in a way that makes maximally long survival highly likely will not follow this strategy (Friston et al., 2012b, p. 2). In fact, in our evolutionary past, selection pressure acts against such behavior. Creatures that spent their whole lives in dark rooms (or caves) are not our ancestors, because they either died before reproducing or are a completely different species.10

So, just seeking a single place where one can stay for the rest of one’s life is not a viable strategy. Being in a dark room makes life predictable, but complete, nonstop darkness is very unlikely, from the point of view of an optimal probability distribution (which describes how likely it is to find maximally long-surviving creatures in particular regions of state space). So how does the agent know whether current sensory signals indicate that it is in a likely or in an unlikely region of state space (relative to the optimal distribution)?

This is where FEP comes into play. If the agent knew how likely the current state was (relative to the optimal distribution), it could just behave so as to maximize the probability of the states it is in. However, the agent does not know that probability—even worse, it does not even know the exact state it is in, because many aspects of that state are hidden to the agent (if the state it is in also refers to hidden states of the environment). Hence, the agent has to infer the hidden states of the environment. FEP achieves this via approximate Bayesian inference.

To clarify the idea of approximate Bayesian inference, I first provide a description of Bayesian inference and connect this to FEP (in section 7.3). After that (in section 7.4), I explain the basics of active inference (which has been developed by Karl Friston and colleagues and is a generic term for the computational processes that minimize free energy, and underpin both action and perception).



7.3   PP and Bayesian Inference

The core idea of Bayesian inference is simple. You have a hypothesis, and you test it by obtaining evidence (samples). In light of this evidence, you update your hypothesis. Crucially, this inference process is probabilistic (i.e., you have a probability distribution over possible hypotheses, and you update this distribution in light of new evidence). The probability distribution you start with is called the prior probability distribution (or just prior), the updated distribution is called posterior probability distribution (or just posterior).

As a simple example, consider the following. You are presented with two identically looking coins and pick one at random. You are told that one of the coins is unbiased (i.e., heads and tails are thrown with equal probability) and that the other coin yields heads more often than tails (say, heads with probability .75 and tails with probability .25). Your task is to find out whether the coin you picked is the biased or the unbiased coin. The possible hypotheses are thus (1) that the coin you picked is unbiased (equal probability for heads and tails), and (2) that the coin is biased (unequal probability). At first, you have absolutely no idea whether you have picked the biased or the unbiased coin, so you assign equal probability (.5) to both hypotheses. Your prior probability distribution is thus a uniform distribution.

To test the hypotheses, you obtain evidence in the form of samples: you simply toss the coin repeatedly, say, 100 times. To update your prior probability distribution, you have to specify both how likely it is to obtain such a sample, given that the coin is unbiased, and how likely it is, given that the coin is biased. The distribution constituted by these probabilities is called the likelihood. The updated (posterior) distribution is then proportional to the prior times the likelihood. As an example, assume you throw the coin and get heads 64 times and tails 36 times. This result is not impossible if the coin is unbiased, but it is unlikely. Hence, the posterior probability that the coin is unbiased is lower than the prior probability that it is unbiased. Conversely, such samples are much more likely if the coin is biased, so the posterior probability that the coin is biased is higher than the corresponding prior probability. (In fact, the posterior probabilities in this case are: P(coin is unbiased | 64 times heads) =.27, P(coin is biased | 64 times heads) =.73.)

This example illustrates the problem of inferring hidden states. You do not know which coin you have chosen; all you have access to are the samples you obtain. These provide indirect information about the chosen coin, because samples that are likely to be obtained using one coin can be unlikely using the other coin. Repeated sampling can even increase your confidence about which coin you have chosen. In the example, this approach only works because it is possible to compute the posterior distribution. In real life, this could be infeasible. FEP solves this problem by approximate Bayesian inference (in which the posterior is only approximated; see below).

Put simply, the brain adheres to the following strategy, according to FEP: (1) assume the current sensory signals S are highly likely (have low surprisal), given the optimal distribution Popt; (2) adjust the internal model in such a way that the probability of sensory signals S is high, given the internal model; and (3) bring about changes in the world that are highly predictable, given the internal model.

If assumption in step (1) is true, the second step will reduce the divergence between the internal model and the optimal distribution. But what if assumption in step (1) is false? In that case, the internal model will not approximate the optimal distribution. The third step can be seen as a way of testing whether the internal model is reliable. If the obtained sensory signals are not surprising, given the internal model, everything is fine and only small changes to the internal model are required. If the obtained sensory signals are surprising, the internal model has to be changed more drastically. Crucially, steps (2) and (3) can both be achieved by minimizing a single quantity: free energy.

This strategy may still seem kind of naïve. However, not all parts of the internal model can be changed easily. The internal model is hierarchical, and parts at higher levels tend to be more rigid. Furthermore, some features of the model can be expected to be innate (for instance, the model will somehow embody the assumption that blood pressure, and blood oxygen and sugar levels are within certain bounds).

Let me close this section with a short formal description of free energy. The free energy of a state constitutes an upper bound on surprise, which means that the agent can minimize surprise indirectly by minimizing free energy (see Friston, 2010, p. 128). Under some simplifying assumptions (i.e., using the Laplace approximation, which in effect means that the internal model is Gaussian; see Friston, 2009, p. 295), free energy is just the same as prediction error.

Let us consider this idea in more detail. The goal is to minimize the surprise − ln p(s) of sensory data s. The problem is that this cannot be done directly. By adding a non-negative term, namely, the Kullback-Leibler (KL) divergence,
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an upper bound on surprise can be constructed. The density q figuring in this term is the brain’s “guess” as to what the posterior distribution on the hidden states θ is, given the sensory signals s. The density q is called the recognition density. We can rearrange everything as follows:11
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The expression in equation 7.2 corresponds to the definition of free energy (cf. Friston, 2008, p. 6), and the final expression shows why it is called “energy”: the term ⟨ln p(θ, s)⟩q is an energy term (⟨lnq(θ)⟩q is an entropy term). The significance of free energy for minimizing surprise stems from the fact that free energy can also be expressed as follows:
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There are now basically two ways in which free energy can be minimized. One way is to minimize the KL divergence between q and the posterior p(θ|s). This method corresponds to perception, or perceptual inference (at least to a first approximation; see section 7.5 for a discussion of the relation between action and perception). Note that, although this approach minimizes free energy, it does not minimize surprise, because it does not change the sensory signals—it only makes the free-energy bound on surprise tighter. The second way is to maximize ⟨ln p(s|θ)⟩q (see Friston, 2010, p. 128). This can be done by using action to generate changes in hidden states (which cause sensory signals s). Note that this approach only guarantees that free energy is minimized, not that surprise is minimized. However, if the bound on surprise is tight enough, reducing free energy practically entails reducing surprise. See figure 7.1 for an illustration.
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Figure 7.1
Free-energy minimization through perception and action. Minimizing free energy does not entail minimizing surprise; moreover, action (bringing about changes in the world) is necessary to minimize surprise. Minimizing free energy by changing the internal model (this roughly corresponds to perception) is necessary to ensure that active inference can minimize free energy in a way that goes along with minimizing surprise (at least in the long run).


What is the relation between FEP and PP? Under certain assumptions (when the recognition density is Gaussian), minimizing free energy entails minimizing prediction error. So FEP is not only related to Bayesian inference (in the long run, minimizing free energy will approximate Bayesian inference) but also to PP (because under quite general assumptions, minimizing free energy entails prediction error minimization).



7.4   PP and Active Inference

In this section, I first contrast the PP approach to motor control with ideas underlying classical theories of motor control (like optimal control theory), based on a review by Martin Pickering and Andy Clark (2014). We will see that there are no motor commands in the PP approach, just predictions (cf. Adams et al., 2013). This approach likens active inference to a special form of perceptual inference (i.e., perceptual inference in which changes in state of the body are anticipated). Indeed, in the context of FEP, active inference is just a generic term for the computational processes that serve to minimize free energy (see Friston et al., 2012a, p. 539). However, we will also see that there is a distinctively new element in active inference, namely, sensory attenuation, which is necessary to enable action. When considering aspects of the formal description of active inference, we will also encounter the central role of certain counterfactual12 representations.

In classical approaches, motor commands are computed to execute desired motor trajectories. In many applications, this is implemented using an inverse model, which is complemented by a forward model that can be used to monitor and correct movements online (cf. the overview in Pickering and Clark, 2014). The inverse model takes a desired movement trajectory as input and outputs a motor command. The motor command is sent to the motor plant (body), which implements the movement. During motion, sensory feedback from the motor plant is received, which can be used to update the desired trajectory (and thereby also the executed motor command). This process can be complemented using a forward model.

Many necessary changes to the desired trajectory are predictable. For instance, when reaching for a glass, it is predictable that the movement of the hand toward the glass will have to stop before the arm is fully extended (at least in most cases). The moment at which it has to stop depends on the distance to the glass and the speed at which the arm is being stretched. In particular, it thus depends on the executed motor command. Therefore, the motor command can be sent to a forward model, which predicts sensory feedback from the body (before it is actually obtained). This mock feedback can be used to update the desired trajectory. Furthermore, it can be compared to the actual feedback to improve the performance of the forward model (thus enabling the model to learn the mapping from motor commands to sensory feedback).

FEP suggests a different solution to the problem of motor control. We saw above that in perceptual inference, the inverse mapping from sensory signals to causes of sensory signals is computed implicitly; the posterior distribution is not computed explicitly but is approximated via variational Bayes. The idea is, recall, that the brain makes an informed guess about what the posterior distribution could be and then tries to minimize the divergence between the guess and the actual distribution. Furthermore, FEP suggests that this is implemented by predictive coding: predictions are sent downward in the hierarchy, are compared to lower level signals, and the ensuing prediction errors are sent upward in the hierarchy.

In active inference, the brain anticipates what changes in sensory signals there would be if certain bodily movements occurred. The relevant sensory signals include exteroceptive and interoceptive signals. Here, the hierarchy comes into play again. Predictions at high levels encode relatively abstract features, which do not change quickly. As these predictions influence processing at lower levels, more fine-grained details about the spatial and temporal features of the predicted movement and its perceivable consequences are represented. Finally, at the lower end of the hierarchy, there will be predictions of proprioceptive signals (i.e., signals about the state of muscle receptors). Before the movement is actually performed, these will be in conflict with the actual sensory signals received (because the brain predicts that the body is moving, when in fact it is not moving). This is the only place in the processing hierarchy where we find something like motor commands (see Friston et al., 2011, p. 138). These motor commands are embodied by proprioceptive prediction errors. Instead of changing (top-down) predictions, the brain only needs to use those proprioceptive prediction errors to change the state of the muscles (through classical reflex arcs; see Friston et al., 2010, p. 254). As a result, the body will move in accordance with the predictions. For instance, the hand will be brought closer to the glass. This happens without computing a complex motor command. The inverse mapping is again performed implicitly (as in perceptual inference) by distributing representations of the predicted trajectory across the hierarchy of the model, as well as by implementing approximate Bayesian inference at each level.

If motor control just involves more of the same (i.e., predictions and prediction error minimization), to what extent is there a difference between active and perceptual inference? Is there a difference between predictions of changes in body location that correspond to internally generated movements, and predictions of movements brought about by causes external to the agent? Or, put differently, is it even possible to make a sharp distinction between internally and externally generated movements? If not, it seems that there are no action representations at all, and the difference between perceptual and active inference vanishes.

As it turns out, at least one crucial difference exists. For motor predictions related to internally generated movements to be fulfilled, proprioceptive prediction errors need to be attenuated to some extent. In other words, the attenuation of sensory prediction errors through top-down modulation can be used to distinguish internally generated movements from externally generated ones (cf. Limanowski, 2017).

To understand this, consider what happens if proprioceptive prediction errors are not ignored. Before the onset of bodily movement, exteroceptive and proprioceptive sensory signals tell the brain that the body is not moving. Top-down predictions related to a certain action (like reaching for a glass of water), however, will represent the body as moving. Thus a conflict arises between sensory signals and neural representations, and prediction errors will be large. Unless the expected precision for sensory signals is low, these prediction errors will lead to a revision of predictions; ultimately, the brain will end up predicting that the body is not moving, and action will be inhibited.

To generate bodily movement, the brain thus has to attenuate low-level sensory prediction errors (see Wiese [2016a], for further discussion). In fact, proprioceptive prediction errors are processed through two pathways. On one hand, they are sent upward; on the other hand, they are sent downward. Downward-flowing proprioceptive prediction errors are used to fulfill motor predictions through classical reflex arcs; upward-flowing proprioceptive prediction errors are used to update high-level predictions. The latter errors are the ones that have to be attenuated, to sustain the prediction that the body is moving. Note that at most parts of the PP hierarchy, the difference between top-down and bottom-up flows of information can be associated with the distinction between predictions and prediction errors. At the lower end of the hierarchy, there is the only exception: proprioceptive prediction errors flow downward, thus acting as “motor commands” (see Pezzulo et al., 2015, fig. 6).

From a philosophical point of view, active inference is highly interesting, because it suggests that some representations in the brain are neither purely descriptive (belief-like), nor purely imperative (desire-like). This blurs the distinction between action and perception (cf. also Wiese, 2014). Furthermore, active inference rests on counterfactual representations (in Wiese, 2016a, I argue that it also involves systematic misrepresentations). This relationship becomes clear once active inference is viewed from a more formal point of view. The formal details of active inference are quite involved. I will restrict myself to highlighting just a few mathematical terms that figure in the formal description of active inference (for more details, consult, e.g., Friston et al. [2012c]).13 Recall from equation 7.8 that free energy can be written as (again simplifying the notation a little):

[image: ]

Furthermore, recall that when free energy is successfully minimized, the recognition density q(θ) approximates the posterior density p(θ|s). This also means that the entropy H[q(θ)] of the recognition density approximates the conditional entropy H[q(θ|s)] of the posterior density. As Friston et al. (2012c, p. 3) show, action can minimize the surprise of sensory states, if it is assumed that the consequences of action minimize the conditional entropy. Hence, if the recognition density approximates the posterior, then the entropy of the first should be minimized by the consequences of action. This consideration leads to the following formula (taken, without change of notation, from Friston et al., 2012c, p. 4):

[image: ]

Here, H denotes the entropy (of the counterfactual density [image: ] denotes hidden states, [image: ] denotes future internal states, [image: ] denotes control states (i.e., hidden states that can be changed by action; the equation components are also identified in figure 7.2). This equation corresponds to the prior belief that action will minimize the uncertainty about hidden states (in the future). It contains a counterfactual density, representing possible actions (or rather, possible changes that can be brought about by action) and their influence on hidden states. Note that action itself need not be represented, but only hidden controls. Minimizing this expression with respect to hidden controls can be regarded as a formal analysis of action selection. (Active inference is a developing framework; slightly different formulations can be found in, e.g., Friston et al. [2015b, 2016].)
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Figure 7.2
A counterfactual density. In active inference (as presented in Friston et al. [2012c]), the entropy of a counterfactual density is minimized with respect to hidden controls. The brain thus selects those hidden controls for which the counterfactual density has minimal entropy (i.e., for which the uncertainty about future hidden states is minimized).




7.5   PP and Its Relation to Action and Perception

Conceptually, action and perception are radically different: perception seems to be a passive process, in which sensory information is used to generate beliefs about the world; action, in contrast, is a process in which an agent changes the world to reach its goals and fulfill its needs.

According to active inference, however, the computational underpinnings of these seemingly disparate processes are not really different. Active inference is mainly constituted by changing internal estimates. The central feature through which it stands out against perceptual inference is the top-down modulation of precision estimates. This process is necessary because there are no neatly separated, functionally distinct processing pathways for action and perception. As a result, action and perception are at best highly entangled: computationally, functionally, and neurally. This idea is not new, but the departure from classical notions of action and perception entailed by active inference may be more radical than most authors have realized so far (cf. Wiese, 2014, p. 235). For instance, Gentsch et al. (2016) conclude as follows in a review paper on different accounts of the relation between perception, motor control, and cognition:

Taken together, all types of Internal Model theories postulate that action perception and cognition are significantly informed and construed by predictions.… [P]redictions and related action perception/cognition cannot be exhaustively grounded in motor commands. Therefore, according to Internal Model theories, motor abilities would be (at most) partially constitutive of action-related perceptual and cognitive capacities. (Gentsch et al., 2016, p. 87)

This portrayel of active inference still presupposes a conceptual distinction between motor abilities and (action-related) perceptual abilities. I suggest below that PP challenges the very usefulness of the conceptual distinction between action and perception, and we may need to develop scientific successor concepts that are sensitive to the neurocomputational picture painted by PP.

Traditionally, many cognitive scientists have regarded perception as a process that provides input to cognition, which in turn generates motor commands as outputs. Research on embodied cognition has in recent decades shown that such a “sandwich model” of the mind (Hurley, 2001) falls short of providing accurate descriptions of the many and complicated ways in which action, perception, and cognition are interrelated. For instance, the classical cognitivist view neglects the role of interaction with the environment (see Wilson, 2002) or the importance of perceptual and motor representations for many cognitive capacities (see Barsalou, 1999; Anderson, 2014). The sharp distinction between action and perception has also been eroded. Some philosophers and scientist emphasize that many mental representations are mainly used to guide action: they are action-oriented representations (see Clark, 1997) and do not provide abstract information about the world.

In spite these shortcomings, even some “embodied” approaches to the mind still tend to rest on the classical distinctions among perception, action, and cognition. If active inference is on the right track, the conceptual distinction between action and perception does not yield an adequate taxonomy of the underlying neural processes. This is in line with a proposal by Cisek (2007, p. 1594), for instance, according to which neural processes should not be classified with respect to whether they support action, perception, or cognition, but with respect to whether they support action specification or action selection. In action specification, potential actions are determined, whereas action selection serves to determine which action is executed. Bruineberg et al. (2016) express a similar view in their “ecological-enactive” interpretation of the free-energy principle:

There is no separation between perception and action because perception on our account just is the organism’s preparing itself to act in ways that reduce surprisal, thereby improving [its] grip on its environment both by getting ready for what is to come and by engaging with affordances offered by it in action. (Bruineberg et al., 2016, sect. 3)

“Preparing to act” can be regarded as exploring and specifying potential actions; this is implemented by minimizing free energy with respect to parameters of the internal model (“perceptual” inference). Acting in ways that reduce surprisal presupposes minimizing free energy by selecting control parameters (that will be changed by action); it can be regarded as selecting which potential action to execute.

This interpretation of active inference has profound implications for the action-perception distinction and deserves detailed exploration by future research. One possible implication discussed by Bruineberg et al. (2016) is that active inference is not a genuine type of inference, because it does not involve representations. Next, I argue that drawing this conclusion is unwarranted.



7.6   PP and Representationalism


7.6.1   Are Hierarchical Generative Models in PP Genuine Representations?

I have tacitly assumed that internal models posited by PP are representations. However, it is not obvious that cognition, perception, and action are best understood in terms of representations. Just using the word “representation,” without any justification, might therefore lead to a distorted portrayal of how PP purports to explain the mind. Moreover, for the project at hand it is crucial to show that PP is a representationalist theory, since I take phenomenal states to be a subclass of the class of mental representations. But if there are no representations in PP, it is doubtful whether it can shed any light on the problem of representational holism (and phenomenal unity).

In this section, I argue that hierarchical generative models can be interpreted as structural representations. This claim actually consists of two sub-claims:14



1. Hierarchical models in PP, conceived as structural representations, play a representational role.

2. Hierarchical models in PP have contents that are (at least partly) fixed by their structure.



Let me briefly illustrate what these claims amount to. To illustrate the second question, I introduce Frances Egan’s (2014) distinction between cognitive and mathematical contents in section 7.6.3 (see also Wiese, 2016c).



7.6.2   Ramsey’s Job Description Challenge—Using Vehicles of Contents as Representations

Imagine an ant leaving a trace in the sand on the beach. By pure chance, the trace resembles a drawing of Winston Churchill (this example is due to Hilary Putnam [1981, p. 1]). However, no one sees the trace (but if a person who knows Churchill happened to be around and looked at the trace, they would realize that it looked like a drawing of Churchill). Since no one sees the trace, and since the ant did not intend to draw a caricature of Churchill, it should be clear that the trace does not function as a representation of Churchill (at least not in the situation described). It could be used as a representation, but in fact it is not.

Similarly, it might be that hierarchical models in PP contain rich information about external causes of sensory signals. But perhaps external causes simply leave a trace in the brain (mediated by sensory signals), like the trace produced by the ant. Unless it can be shown that this information is somehow used, it does not play a representational role.15 Why is this important? It is important because positing representations must afford an explanatory benefit; otherwise, representational posits become empty. Put differently, if the information provided by a representational structure is not actually used by the system, it cannot be alluded to in explanations of the system’s behavior. Making the representational role fulfilled by a putative representation explicit is called the job description challenge by William Ramsey:

There needs to be some unique role or set of causal relations that warrants our saying some structure or state serves a representational function. These roles and relations should enable us to distinguish the representational from the non-representational and should provide us with conditions that delineate the sort of job representations perform, qua representations, in a physical system. I’ll refer to the task of specifying such a role as the “job description challenge.” What we want is a job description that tells us what it is for something to function as a representation in a physical system. (Ramsey, 2007, p. 27)

To qualify as a representation, its content must be used in a way that we can aptly characterize as representational, for example, by showing that the representation functions in ways that are similar to paradigmatic cases of representations (see Gładziejewski, 2016).



7.6.3   The Content Challenge

The content challenge consists of answering the question: where do representations get their contents from? This is a delicate problem. Realists about representational content believe that representational content can be naturalized; others do not. Here, I defend a moderate version of representational realism: mathematical representational contents posited by computational models can provide at least strong constraints on ascriptions of cognitive representational contents. In speaking of mathematical and cognitive contents, I am alluding to a useful distinction that has been introduced by Frances Egan (2014).

Egan distinguishes between mathematical and cognitive contents. The mathematical contents of a representational system are fixed by a computational model of the system’s behavior. Egan calls this a “function-theoretic characterization,” emphasizing that such a characterization of a mechanism specifies the mathematical functions computed in order to execute some task (see Egan, 2014, p. 122). A toy example is a cash register, which displays the total amount that is due by computing a mathematical function, namely, the sum of the prices given as inputs. In this example, state types of the system (the register) can be mapped to numbers, which are arguments and values, respectively, of a mathematical function (addition), and the corresponding states of the system are causally related:16

A physical system computes the addition function just in case there exists a mapping from physical state types to numbers, such that physical state types related by a causal state-transition relation (p1, p2, p3) are mapped to numbers n, m, and n + m related as addends and sums. Whenever the system goes into the physical state specified under the mapping as n, and then goes into the physical state specified under the mapping as m, it is caused to go into the physical state specified under the mapping as n + m. (Egan, 2014, p. 116)17

Such a computational description specifies mathematical content that enters the computations of mathematical functions. To the extent that the computational description is an adequate description of a system, we can say that the system represents these mathematical contents. (Applied to PP, this means that a system like the brain represents estimates, predictions, and prediction errors; see Wiese, 2016c.) However, when representationalists state that the brain represents its environment, the idea is that not only mathematical contents are represented but also cognitive contents, referring to chairs, apples, or tables. (Applied to PP, important cognitive contents are the oft-mentioned “hidden causes” of sensory signals.)

In the remainder of this section, I shall argue that the internal models posited by PP are structural representations, with cognitive contents that are partly determined by the mathematical contents implied by PP models (such as predictions and prediction errors). The argument is divided into several parts. First, I explain the structural concept of representation (section 7.6.4). After that, I show that PP entails a structural resemblance between processes in the world and processes in the brain (section 7.6.5). Then I argue that neural structures not only resemble structures in the world but also play a representational role (section 7.6.6). Finally, I suggest not only that the entire generative model entailed by PP models of brain function is representational (and represents “the world”), but also that proper parts of this model are genuine representations (of, for instance, apples, chairs, or tables; see section 7.6.7). Consequently, PP becomes relevant for representationalist approaches to consciousness and phenomenal unity.



7.6.4   What Is the Structural Concept of Representational Content?

At the heart of the structural concept of representation lies the intuition that a thing represents an object only if part of the object’s structure is also found in the thing; in other words, if there is a homomorphism between them (the represented object is homomorphic to the representing object). The prime example of this type of representation is a map. A city map represents a city because relative distances between points on the map correspond to relative distances in the city. The map and the city are themselves not similar to each other, but there is a structural resemblance between them. This is a second-order resemblance, in the sense that it is a resemblance with respect to relations between representational vehicles; a first-order resemblance would be a resemblance with respect to properties like mass, color, length, and so forth (see O’Brien and Opie, 2004, pp. 9–10). Furthermore, note that a structural resemblance can only be said to hold under a certain description of two systems. More specifically, the two systems must be described as collections of parts, between which certain relations hold.

A more formal definition of structural representation has been provided by Andreas Bartels (2006). In short, a set A is homomorphic to a set B if there is a mapping between the sets that preserves relations between elements. More specifically, let A be a set with one- to n-place relations [image: ] and B a set with corresponding relations [image: ] (which have the same number of arguments). The set B bears a structural resemblance to A just in case there is a surjective18 mapping f : A → B, such that for all j and elements ai in A (see Bartels, 2006, p. 8):

[image: ]

As Bartels points out, the two requirements inherent in this definition are that the mapping between A and B be faithful and complete: when a relation holds between elements of B, the corresponding relation on A must also hold. More precisely:

[image: ]

Furthermore, when a relation holds between elements of A, the corresponding relation must hold with respect to B:

[image: ]

Both conditions can be relaxed by restricting the number of relations for which the mapping must hold. The requirement expressed in equation 7.9 is a necessary condition for B to represent A. When it holds, A is part of the representational content of B. It does not mean that A is the target19 of B; that is, it is still open whether B is a misrepresentation or not (see Bartels, 2006, p. 8).

The classical structural concept of representation has been rejected by many authors on the basis of logical and other conceptual objections (see Goodman, 1976). Refutations of such arguments can be found in Bartels (2006). Here, I briefly review the most pressing objections and show why they do not undermine the structural concept of representational content (as defined here). The objections I consider are (following Bartels, 2005, 2006):



1. The relation of structural “similarity” or resemblance does not have the same formal properties as the relation of representation (hence, they must be distinct).

2. Isomorphism under a description is trivial, hence finding structural resemblances is not informative.

3. Misrepresentation is not possible for structural representations.



(1) Resemblance, or similarity, is a reflexive, symmetric relation; representation is irreflexive (not everything represents itself) and when A represents B, then B does not represent A, so representation is not symmetric (see Goodman, 1976, pp. 3–4). Therefore, representation cannot be similarity. As Bartels (2006, p. 11) points out, this objection is mainly targeted at the idea that representation can be understood in terms of isomorphisms (or similarity). The latter is a symmetric relation, whereas homomorphism is not: when A is homomorphic to B, that does not mean that B is homomorphic to A. In particular, it is not even guaranteed that we have a mapping from B to A.

However, there are clearly cases for which A is homomorphic to B and B is homomorphic to A (e.g., when A and B are isomorphic), but this seems to be false for representations. According to the objection, in no case does A represent B and B represent A. Bartels picks up an example due to Nelson Goodman. A painting of the Duke of Wellington represents the Duke, but the Duke does not represent the painting. However, there might be cases in which the Duke does represent the painting. Bartels imagines that the Duke of Wellington has become poor, and that the painting has become famous. To earn money, the Duke now imitates the painting at fairs (Bartels, 2006, pp. 12–13). The painting still represents the Duke, but the Duke also represents the painting.

The other part of the objection is that representation is not reflexive. Although it might be possible that some things represent themselves (indeed, Bartels gives the example of a chair that is used in an art exhibition and somehow stands for itself; see Bartels, 2006, p. 12), reflexivity would require that every representation represents itself (just as everything is similar to itself). Bartels counters this objection by making a distinction between potential and actual representation. The structural theory of representation, as defined by Bartels, is a theory of representational content. It clarifies how something can carry information about another thing. It is not intended to show how the target of a representation is fixed. Hence, the structural theory provides only necessary conditions, specifying what must be the case if something represents another thing veridically (or accurately): “B is a potential representation of A, if B can be used to correctly represent A, given the existence of some representational mechanism connecting A with B” (Bartels, 2006, p. 11). B is an actual representation of A if A is the intended target of B. In a case of veridical representation, B will also be a potential representation of A. But B can be an actual (but incorrect) representation of A without being a potential representation of A. In that case (i.e., when A is not part of the content of B), B misrepresents A (Bartels, 2006, p. 12). In particular, every representation is a potential representation of itself, but that does not mean that every representation actually represents itself. Hence, the structural theory does not entail reflexivity.

(2) Oliver Robert Scholz’s (1991, p. 59) objection to resemblance theories is that everything is isomorphic to any particular thing, using an appropriate description. In particular, we can also use this objection against the structural notion as defined here (in terms of homomorphism). Nothing can bar us from describing an arbitrary mapping between two sets and defining relations on the sets that are preserved by this mapping (because we define the relations such that they are preserved). Some neurons in my brain may have the same relative distances as pebbles on the shores of three continents (to adapt an example from Köhler [1920, p. 47]), but that does not mean that the neurons represent those pebbles.

Bartels accepts that there can be trivial cases of (potential) representation (i.e., in which a representation does not provide useful information about its target; see Bartels, 2006, pp. 10–11, fn. 5). I agree that such cases pose no threat to the structural theory of representation, as long as the theory still provides us with what we expect from such a theory. And what we primarily expect from a theory of representational content is an account of how a representation can carry information about its target. In other words, when we already know that some states or structures must somehow provide information about something else (because this information is necessary for the task the system solves), we want to know how that information is provided.

Nevertheless, the objection points to an important aspect: the mere fact that a homomorphism exists does not show that it is relevant to the system. The homomorphism between my neurons and the pebbles is obviously not relevant to me or my brain; so, when something is described as a structural representation, it must also be pointed out how the system uses the structural information provided by the representation. The system must be able to exploit this information (we encounter this point again in section 7.6.6; cf. also Shea, 2014).

(3) How are misrepresentations possible, according to the structural theory of representation? This question has already been answered above: misrepresentation occurs when an actual representation B of a target A is not a potential representation of A. The referent of B (i.e., A) is then not part of the content of B. However, what about hallucinations? Hallucinations are misrepresentational, not because the target of the representation (hallucination) is not part of the content, but because there is no target in the first place. Bartels does not address this particular type of misrepresentation, perhaps because the way you deal with the case of hallucination also depends on how you fix the target of representations. It could then still be possible to say that the target of a hallucination is part of the organism’s environment, but that this part is not part of the content of the hallucinatory representation. Hallucination is then just a case in which the homomorphism requirement (for accurate representation) is violated in an extreme way.

Speaking of nonexistent targets, a theory of representation should also provide an answer to the question of how fictional representations (representations of unicorns, for instance) should be treated. Following Goodman (1976), Bartels describes such cases in terms of exemplifications of labels:

Und ebenso wie das Prädikat “Einhorn” durch das höherstufige Prädikat “Einhorn-Prädikat” denotiert wird und es in diesem Sinne exemplifiziert, wird auch das einzelne Feen-Bild durch den Typus oder das Etikett “Feen-Bild” denotiert, und exemplifiziert es daher. Exemplifikation ist “umgekehrte Denotation”; A exemplifiziert B, genau dann wenn B A denotiert. (Bartels, 2005, p. 61)

And in the same way as the predicate “unicorn” is denoted by the higher-order predicate “unicorn predicate,” and in that sense exemplifies it, so is the token fairy image denoted by the type or label “fairy image,” and therefore exemplifies it. Exemplification is “inverted denotation”; A exemplifies B just in case B denotes A. (My translation)

Fictional representation is here not understood in terms of a relation between a vehicle and a concrete object (the target), but in terms of relations between representations. There is a more abstract, or more general, representation (a label) bearing a relation to the fictional representation that we also find in cases of veridical representation (not between representations, but instead between representations and possible targets of representations). This may seem to lead to an infinite regress: to understand how the unicorn label gets its content, it seems we have to posit yet another representation, which is exemplified by the unicorn label. Bartels does not explicitly address this, but I assume the idea is that some of these “higher-order predicates” are also representational in the conventional sense.

For instance, when we explain what a unicorn is (“a horse with a horn”), we characterize the unicorn predicate, and in so doing, we use representations that actually have possible targets in the world (for instance, horses). A fictional representation is thus part of a large representational structure, which also contains nonfictional representations. Relations to such nonfictional representations fix the content of fictional representations, and the content of nonfictional representations is fixed in the standard way (i.e., as described earlier in the section).



7.6.5   PP Entails a Structural Resemblance between Processes in the World and Processes in the Brain

As already pointed out, generative models play a dual role in PP. On one hand, it is assumed that the brain implements a hierarchical generative model. On the other hand, it is assumed that the structure of an agent’s environment can also be described by a generative model. More specifically, the assumption is that the model is hierarchical. Recall that a hierarchical model describes the causes of sensory signals by organizing them into levels. Causes at one level are assumed to depend on those at the next higher level. A very simple hierarchy could have the following form:

[image: ]

The corresponding generative model would then be

[image: ]

We can apply the structural concept of representation to this model to determine its content. The representing set B consists of the three random variables c0, c1, and c2 (or by the sufficient statistics of the corresponding distributions; see Friston, 2008, p. 6). The relations on this set are determined by the probability distributions that make up the generative model.20 An underlying assumption is that causes at one level can be written as a function of causes at the next higher level plus a noise term. In our simple example, this means:

[image: ]

where G1 and G2 are deterministic functions, c is some constant, and the ωi are stochastic terms that capture all unpredictiable influences on ci. Relations between the ci are thus functional (mathematical) relations specified by the above relations (of course, to specify them explicitly, we would have to specify the functions Gi, the ωi, and the constant c explicitly). Friston’s free-energy principle suggests that the brain implements a hierarchical model like this. Hence, neural processes can, at some level of abstraction, be described by such sets of equations (or rather, by more complex versions than depicted here). This allows us to determine the content of a generative model defined by such equations: everything describable by such sets of equations is part of the content of the brain’s generative model: the equations define relations between parts of a system and thus provide a structuralist description.21 Note that this is only a description of the representational content, not of its targets. The content only determines potential targets (of accurate representations).

In particular, it is assumed that the agent’s environment can be described by such sets of equations. Friston et al. (2010) make this explicit (in the following quotation, “equation 7” refers to equations describing processes in the world, while “equation 8” refers to equations defining the generative model):

Equations 7 and 8 pertain to the same sensory states and play a similar role. However, the first is the true stochastic process generating states, and the second is a probabilistic model of this process. The equations of motion and sensory mapping may or may not have the same form, which means the agent’s model of the world may be different from the real process generating sensory data.… Recall that the equations generating data (Eq. 7) and those of the generative model (Eq. 8) do not have to be the same; it is this discrepancy that action tries to cancel. (Friston et al., 2010, p. 233; emphasis added)

In other words, the actual structure of the world in most cases will not be homomorphic to the structure represented by the brain. However, when free energy is minimized through action, the generative model and the equations describing the actual causal structure of the world become more similar. Free-energy minimization is thus geared toward establishing a structural resemblance between neural processes and processes in the world. The better the generative model describes processes in the brain’s environment, the stronger the structural resemblance will be.22



7.6.6   The Hierarchical Generative Model Plays a Representational Role

It is one thing to observe a structural resemblance between two structured sets; it is another to conclude that the elements of one set represent the elements of the other set. The structure defined by a deep hierarchical model is quite complex, so the number of structures it can be said to represent is highly constrained. However, to show that the generative model represents the causal structure of the world, we need to show that neural structures play a representational role by virtue of the relations described by the generative model.

Paweł Gładziejewski (2016) suggests comparing a putative representational structure to one that is prototypically representational. He calls this the compare to prototype strategy. As a prototypical structure, he uses cartographic maps, and he argues that generative models in PP fulfill a genuine representational function, because they are used in a similar way as cartographic maps (to guide behavior).

Active inference entails the minimization of prediction errors by bringing about changes in the world. Predictions (and prediction errors) are computed by exploiting functional relations between variables at different levels of the hierarchy. In other words, the structure entailed by the hierarchical model is used to compute predictions and prediction errors, which is necessary to enable active inference. As Gładziejewski puts it:

The success of active inference at minimizing prediction error nonac[c]identally and reliably depends on the accuracy of perceptual inference. Notice that the accuracy of perceptual inference, in turn, depends on how well the generative model captures … the causal–probabilistic structure of the external world; the more accurate the model, the more accurate the hypotheses it produces. (Gładziejewski, 2016, p. 575)

Another requirement of representations that is frequently brought up is decouplability (or detachabilty). Although it is often held that representations must be able to stand in for their target in the absence of the target (see Haugeland, 1991; Clark and Grush, 1999; Rowlands, 2006),23 this condition may not be necessary for all kinds of mental representation (cf. Clark, 1997; Chemero, 2009). However, the extent to which a representation is coupled to its target may render it representational to a greater or lesser degree (cf. Clark and Toribio, 1994, p. 427). Information-carrying structures that are decouplable are also less susceptible to arguments by antirepresentationalists, who often emphasize the tight coupling between agent and environment (see Beer, 2000, p. 97). Note that estimates at high levels of the generative model operate at relatively slow timescales (see Kiebel et al., 2008, p. 10) and are thus not tightly coupled to processes in the agent’s environment. This shows that the generative model is not completely causally coupled to the environment (in fact, many high-level parts of it are only loosely coupled; cf. also Gładziejewski, 2016, p. 576).

If we consider individual parts of the model, it is possible that parts at the lower end of the hierarchy are less representational than parts toward the upper end. Conversely, one could agree that some parts of the hierarchy contain genuine representations, while others do not (this position is defended in Orlandi, 2016). Similarly, one could agree that the generative model as a whole is a representation, but not all parts of it are. As a consequence, one could say that the model as a whole represents the causal structure of the environment, but there are no representations of, say, chairs, apples, or hands in the model.

This challenge to accounts of representation in PP has recently been articulated by Krzysztof Dołega (2017, sect. 3.4).24 In what follows, I briefly indicate how it can be addressed.



7.6.7   How Are Particular Contents Determined?

Cognitive scientists frequently posit neural representations of individual objects. The explanatory value of positing representations is that they elucidate how a creature is able to undertake successfully a certain task. This ability also seems to require that proper parts of the hierarchical generative model play a representational role, and that their contents can be fixed independently of the rest of the model.

A first step in determining how the human brain represents external events might consist of investigating the receptive fields of neural populations. Chris Eliasmith (2000, p. 25) describes this research paradigm as motivated by what he calls the observer’s perspective. Crucially, a perspective is here only defined by what information is available; it is not a conscious perspective and is not related to phenomenal subjectivity (cf. Eliasmith, 2000, p. 25). Taking the observer’s perspective in cognitive neuroscience means, for instance, that neuroscientists present stimuli (like variously oriented edges) to a creature and measure the resultant differences in neural activity. In other words, scientists determine how likely a certain neural response r is, given the presence of a stimulus θ of a certain kind. What is determined is thus the conditional probability of the response, given the stimulus: p(r|θ) (see Eliasmith, 2000, p. 28). This provides information about the “preferred” stimulus type of single neurons or neural populations.

This procedure may seem paradoxical. As Eliasmith points out, we should actually be interested in what he calls the animal’s perspective (Eliasmith, 2000, p. 26):25 what information about external events does activity in certain neural populations provide? Neuroscientists sit on the outside and wonder how activity patterns in the brain change in the presence of certain stimuli. But the brain is located on the inside, without direct access to the causes of sensory events. From this perspective, it is relevant to find out how events in the environment change, given the presence of certain activity patterns in the brain. In other words, what matters from the animal’s perspective is the conditional probability of the stimulus, given the response, p(θ|r) (see Eliasmith, 2000, pp. 29–30).

The situation may seem less paradoxical if we remember that the conditional probabilities mentioned are not unrelated, and, most importantly, that both are part of computations yielding the joint probability of stimulus and response (cf. Eliasmith, 2000, pp. 29–30):
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The joint probability, or generative model, lies at the heart of the computational machinery of PP. If we know the joint distribution of two random variables, we can, as Eliasmith (2000, p. 30) is quick to remark, in principle compute the marginal distributions (of the individual random variables) as well as the conditional distributions. The above considerations show that, from the animal’s perspective, it makes sense to compute the joint probability in terms of the conditional probability of the stimulus, given the response (as in equation 7.11), because this conditional probability is most relevant for the animal. But recall that finding this conditional distribution is the problem of perception, according to PP: how likely is it that this or that external event caused the current neural response (e.g., sensory events in early sensory cortices)? And the free-energy principle (FEP) shows how this question can be answered using approximate Bayesian inference.

Having clarified this procedure, let us now consider in what sense neural responses can be said to be representations of external stimuli. Note that such an account must specify the difference between veridical (or accurate) representation and misrepresentation. In particular, we have to be able to distinguish the content from the target (or referent) of a representation (cf. Cummins, 1996). Chris Eliasmith suggests that this can be done by distinguishing between two types of statistical dependence: dependences that actually hold in the current situation and statistical dependences averaged over all possible situations:

The set of events relevant to determining the content of neural responses is the causally related set that has the highest statistical dependence with the neural states under all stimulus conditions.…

The referent of an occurent representation is the causally related event that has the highest statistical dependence with the representation under the particular stimulus conditions in which it is occurent. (Eliasmith, 2000, p. 34; emphasis added)

Occurent representations are currently active representations of current states of the world. Eliasmith contrasts these with conceptual representations, which allow us to represent states of affairs that are not currently the case (for example, when you are thinking about the future or the past; see Eliasmith, 2000, p. 39). A case of misrepresentation would then occur when an event E has, under the stimulus conditions in which it occurs, the highest statistical dependence with some neural response R, but is not the event that has the highest statistical dependence averaged over all stimulus conditions.

Dependence can be measured in terms of mutual information (see Eliasmith, 2000, p. 34). As Jakob Hohwy (2013) notes, this choice of measure seems to make Eliasmith’s approach perfectly suited for understanding representation in PP, because “it is a trivial consequence of the prediction error account that when prediction error is minimized then mutual information increases” (Hohwy, 2013, p. 175). It also dovetails nicely with a similar account by Marius Usher (2001). Furthermore, it suggests a new way of thinking about misrepresentation: (1) misperception can come in degrees (because statistical dependence is a gradual notion), (2) there are “wrong ways of being right” (because maximizing the accuracy at some levels of the hierarchy may happen at the cost of accuracy at other levels; see Hohwy, 2013, pp. 177–178), and (3) perhaps actions can be “false” (in the sense that they do not lead to a further minimization of prediction error; see Hohwy, 2013, p. 178). These are all relevant issues that deserve further treatment by future research. Here, let us focus on a particular further aspect of the problem of representation.

If we accept that Eliasmith’s account describes how the content and target of neural representations can be determined, does this account tell us how we can find out how representational states in a system can provide information for the system about external events? A possible concern is that understanding what information a neural response provides does not guarantee that we understand how the neural response is generated. If we want to build a system whose states carry information about events in its environment, we now know that the states must have the right statistical dependences on external events. But how can such a dependence be achieved in the first place? By virtue of what do neural events correlate with external events?

FEP may provide insights to this problem. The entire hierarchical generative model is causally necessary to set up representations of individual features, objects, or events. Neural events correlate with external events because they are part of a hierarchial model that fulfills a representational role. The dependence on the entire model, indicated by the word “because,” is a causal dependence. It does not mean that the contents of individual representations (proper parts of the hierarchical model) cannot be fixed without taking the entire model into account. The rest of the model is causally necessary in the sense that it enables individual representations to carry information about actual or possible events, but this content supervenes on properties of the individual vehicles.

There are still some open questions. For instance, one could doubt that all parts of the generative model play a genuine representational role. However, if it is correct to say that the entire generative model plays a genuine representational role, then arguably all parts of the generative model play a representational role, at least as parts of the entire model. But this line of reasoning suggests that the parts themselves are also genuine representations, at least if their contents can (in principle) be determined independently of the rest of the model (as argued above). Interestingly, such a structure may also enable adaptive forms of self-deception (cf. Trivers, 2000; Von Hippel and Trivers, 2011; Pliushch, 2017), even when the internal model as a whole is still (by and large) an accurate model of the world.




7.7   PP and the Veil of Perception

Helmholtz suggested that we have only indirect access to our environment, and he even went so far as to say that we do not really perceive external objects, only their sensory effects. As a result, we could only have indirect access to the world: our brains are secluded from the environment. Indeed, this environmental seclusion explicitly features in some introductory descriptions of PP:

For example, during visual perception the brain has access to information, measured by the eyes, about the spatial distribution of the intensity and wavelength of the incident light. From this information the brain needs to infer the arrangement of objects (the causes) that gave rise to the perceived image (the outcome of the image formation process). (Spratling, 2016, p. 1)

[P]erception and … action both depend upon a form of “analysis by synthesis” in which observed sensory data is explained by finding the set of hidden causes that are the best candidates for having generated that sensory data in the first place. (Clark, 2013b, p. 234; see Clark, 2016a, for a qualified view)

Similarly, the starting point for the prediction error account of unity is one of indirectness: from inside the skull the brain has to infer the hidden causes of its sensory input. (Hohwy, 2013, p. 220)

For some researchers, this point of view is ridiculous. Michael Anderson (2017), for instance, asks: “Given that I am in the world (and not in my skull) in what sense am I cut off from that world? Do I not have access to air? To food? To sunlight and the solid surfaces that support me? If I have physical access to these things, what prevents having perceptual access?” (Anderson, 2017, sect. 2). Anderson is certainly right to emphasize that successful action does not require an internal model of “hidden causes.” Furthermore, the assumption that guiding action is the primary function of PP is consistent with FEP, because only action can minimize the surprisal of sensory signals.

Still, minimizing free energy leads to an approximation to Bayesian inference, and inference seems to entail indirectness: if the brain had direct access to external events, it would not have to infer them. Proponents of “ecological-enactive” interpretations of FEP are not impressed by this argument, because this notion of inference is so general that the existence of a secluding boundary between agent and environment cannot be derived from it. Bruineberg et al. (2016) point out that Friston (2013) shows how FEP can be applied to very basic systems like a simulated primordial soup, in which a certain form of self-organization of dynamical systems can be observed: a subset of these systems forms a cluster (with high mutual influence among its members). Friston calls the states of these systems internal states (see Friston, 2013, p. 6). Relative to these internal states, a Markov blanket26 can be identified. It separates internal from external states in the following statistical sense: given information about the states of the blanket, we can predict internal states, and this prediction cannot be improved by taking external states into account. This does not necessarily mean that we can predict internal states with arbitrary accuracy or complete certainty. It only means that no information provided by states beyond the Markov blanket will provide any additional information. If we estimate internal states, given the information provided by the blanket, and if we then also take information provided by external states into consideration, this additional information will not change our estimate of internal states.

Given a stable Markov blanket in a simulated collection of coupled dynamical systems, Friston (2013, p. 8) observes “how internal states infer or register distant events in a way that is not dissimilar to the perception of auditory events through sound waves.” An indirect coupling links internal and external states (indirect, because it is mediated by the Markov blanket). It leads to a synchronization of internal and external states. More generally, Friston suggests that “the partition of states implied by the Markov blanket endows internal states with the apparent capacity to represent hidden states probabilistically, so that they appear to infer the hidden causes of their sensory states” (Friston, 2013, p. 5). Friston tentatively speaks of an apparent capacity to represent, and it is doubtful that all systems with a stable Markov blanket harbor genuine representations. As Bruineberg et al. (2016, sect. 4) rightly point out, “there is no special inferential system inside of the Markov blanket, but the synchronization is the process of achieving high mutual information.” This is absolutely correct for simple systems, in which no subsystems fulfill a genuine representational function. However, we have seen in section 7.6 that we have good reason to assume the existence of representations in more complex systems like human brains (if PP is correct and there are neural processes that compute estimates, predictions, and prediction errors in accord with hierarchical Bayesian inference). So the conclusion that the existence of a Markov blanket never goes along with genuine inference, in which hidden causes have to be represented, does not follow.

Apart from that, there is a sense in which the brain does have access to external states, even if an evidentiary boundary (Hohwy, 2016) separates the agent from its environment. The nature of this access has already been hinted at by Hermann Von Helmholtz. He defended a Zeichentheorie (“sign theory”) of perception. The signals received by the brain are neither the things themselves nor pictures or anything resembling them (at least not in the sense of a first-order isomorphism, in which properties like mass, size, etc. of represented objects are mapped to corresponding properties of the representing structures). However, a structural resemblance still exists between external causes and neural responses (even though Helmholtz did not use these words). Helmholtz called these lawful relations and pointed out that the brain can track lawful relations (or regularities) in sensory input, because these regularities can be put to the test in action:

Der populären Meinung gegenüber, welche auf Treu und Glauben die volle Wahrheit der Bilder annimmt, die uns unsere Sinne von den Dingen liefern, mag dieser Rest von Ähnlichkeit, den wir anerkennen, sehr geringfügig erscheinen. In Wahrheit ist er es nicht; denn mit ihm kann noch eine Sache von der allergrößten Tragweite geleistet werden, nämlich die Abbildung der Gesetzmäßigkeit in den Vorgängen der wirklichen Welt. (Von Helmholtz, 1921 [1878], p. 115)

Jede unserer willkürlichen Bewegungen, durch die wir die Erscheinungsweise der Objekte abändern, ist als ein Experiment zu betrachten, durch welches wir prüfen, ob wir das gesetzliche Verhalten der vorliegenden Erscheinung, d. h. ihr vorausgesetztes Bestehen in bestimmter Raumordnung, richtig aufgefaßt haben. (Von Helmholtz, 1921 [1878], p. 128)

To popular opinion, which accepts in good faith that the images which our senses give us of things are wholly true, this residue of similarity acknowledged by us may seem very trivial. In fact it is not trivial. For with it one can still achieve something of the very greatest importance, namely forming an image of lawfulness in the processes of the actual world. (Von Helmholtz, 1977 [1921/1878], p. 122)

Each of our voluntary movements, whereby we modify the manner of appearance of the objects, is to be regarded as an experiment through which we test whether we have correctly apprehended the lawlike behaviour of the appearance before us, i.e. correctly apprehended the latter’s presupposed enduring existence in a specific spatial arrangement. (Von Helmholtz, 1977 [1921/1878], p. 136)

So the brain does have access to more than just raw sensory input: it has access to statistical regularities in these signals. Moreover, these tracked regularities are not just fallible hypotheses about the world, which could all be false. Rather, they must track something about the hidden causes of sensory signals.

Jakob Hohwy (2017) provides an insightful discussion of this in the context of the evil demon scenario. It is possible that the sensory signals are not caused by real objects in the world, but only by an evil demon, which deceives me. However, to generate the sensory signals, the demon must use a device (or be a device) that has the same causal structure as the structure of the world, as perceived by us. So, even if there are no chairs, tables, and bicycles in the world (because the evil demon only tricks me into falsely perceiving such things), the regularities and lawful relations between my actions (or motor intentions) and the evil demon (or its device, which generates the sensory signals I receive) exist. This is because the evil demon and I become coupled systems that mutually entrain each other (just as the internal and external states in Friston’s simulated primordial soup). So the sense in which I can possibly be deceived about the external world is strongly constrained by such theoretical considerations.

Summing up, we can say that the existence of a Markov blanket does not entail external states being inferred or represented by internal states in an interesting sense. However, in the case of hierarchical PP in the brain, representational descriptions are justified, so we can say that the hidden causes of sensory signals are inferred.27 Perception, as described by PP, merely provides an indirect access to the world, because external states are shielded by a Markov blanket, and prior assumptions are required to perform Bayesian inference. Keeping the discussion of action and perception in section 7.5 in mind, we can see that action is only indirectly guided by the environment. I do have access to food, light, and air, but determining potential actions (perceiving affordances) and selecting which action to perform are at least partly inferential processes. Still, the additional information (over and above sensory signals) that systems draw on to perform active inference is at least in part also directly accessible, namely in the form of regularities in sensory signals. These regularities are systematically related to regularities in external processes (even if they are generated by an evil demon). Consequently, an agent engaged in active inference has only indirect access to its environment, but it is not completely secluded.



7.8   Interim Conclusion

In this chapter, I introduced key concepts of predictive processing (PP) and the free-energy principle (FEP). The basic idea of PP is that the brain models its environment probabilistically and updates its model using (approximate) Bayesian inference. This is done using hierarchical predictive coding. Active inference, comprising computational processes that minimize free energy, implies that many representations in the brain are action-oriented in the sense that they serve to determine potential actions and select which actions to perform. I have argued that the brain’s generative model can be interpreted as a structural representation, which suggests that the brain’s access to the world is indirect, since it literally has to infer hidden causes of sensory signals. However, this interpretation is still compatible with the view that the brain has direct access to the regularities shared by processes in the world and models in the brain.



Notes

1. This idea resonates with some aspects of Kant’s philosophy. See Swanson (2016) for a survey.

2. Predictive coding was originally just a data compression strategy (see Shi and Sun, 1999). An overview of different predictive coding algorithms can be found in Spratling (2016).

3. Although this view is contested (see Anderson, 2017; Bruineberg, 2017; Fabry, 2017).

4. What counts as external, and what as internal? Jakob Hohwy (2016, 2017) suggests that the difference can be defined in terms of a Markov blanket. See section 7.7 for an explanation.

5. This idea has prominently been put forward by Hermann Von Helmholtz (1867, p. 430), who described the mental processes leading to percepts of objects in the external world as an inference from an observed effect to the idea of a cause of this effect. Since Helmholtz’s philosophical views were influenced by Kant, many fundamental ideas of PP can be traced back to Kant (see Swanson, 2016).

6. Formally, a generative model is a joint probability distribution of at least two random variables, often given in terms of a prior and likelihood (see section 7.3).

7. Why should it be updated in this way? One answer is merely that this method follows from applying the definition of conditional probability. A more substantive answer is that updating a probability distribution in accord with Bayes’s rule minimizes changes to the assumptions embodied in the input to the updating procedure, subject to the constraint that the output of the procedure must be a probability distribution (see Zellner, 1988). Cf. also Jaynes 2003.

8. “Surprising” is here meant in the sense of subpersonally ascribed surprisal, which is the negative log-probability of an event: the more likely an event, the less surprising it is. This information-theoretic notion of surprise (or suprisal) must be distinguished from the phenomenological notion of surprise, which is ascribed to persons. Although states of high surprisal may in some cases go along with the feeling of surprise, no strong correlation between the two phenomena can be assumed.

9. Bruineberg et al. (2016, sect. 2) call this distribution the bodily distribution, and call the associated surprisal the embodied surprisal.

10. Here, I am alluding to the dark-room problem. If the central function of our brains is to minimize prediction error (cf. Hohwy, 2015a), one can ask why we don’t just seek a highly predictable environment (like a dark room) and stay there. For discussions of this problem, see Friston et al. (2012b), Fink and Zednik (2017), and Sims (2017).

11. The notation is slightly simplified; consult, for instance, Friston (2008, p. 6) for more details.

12. “Counterfactual” is meant here in the sense of probability distributions that connect possible hidden states to sensory states. In philosophy, counterfactuals are often defined as conditionals like “if kangaroos had no tails, they would topple over” (this example is taken from Lewis [2001 (1973), p. 1]). The philosophical notion is thus different from the formal notion used in the literature on active inference.

13. A recent application to robot control can be found in Pio-Lopez et al. (2016). A recent formal treatment, in which active inference is defined in terms of policy selection (where a policy is a sequence of actions), can be found in Friston et al. (2016).

14. These two claims correspond to the two problems of representation identified by Ramsey (2016).

15. It might seem as if using the information would presuppose a homunculus—in analogy to the human observer who recognizes the trace in the sand as a caricature of Churchill. However, “using” can also mean that the information is needed to conduct computations elsewhere in the system. These computations use the information without interpreting it like a homunculus would.

16. This characterization of computation (and implementation) is highly similar to David Chalmers’s (2011) characterization. A key difference is that Chalmers’s notion is purely syntactial (i.e., it is not defined in terms of mathematical functions, with arguments as inputs and function values as outputs), but in terms of state transitions of abstract machines (like finite-state automata, or combinatorial-state automata; see Chalmers, 2011, p. 326). State transitions of abstract machines are specified by algorithms. So the basic idea of Chalmers’s notion is that a system implements a computation only if its causal state transitions can be mapped to the state transitions of an abstract machine, determined by an algorithm. This is an important point, but the difference between the views may be more superficial than it seems, because most algorithms also involve functions that are computed, or are designed to implement such computations. Still, Egan’s view is more restricted than Chalmers’s and may not apply to all cases that Chalmers intends to capture with his conception (see Chalmers, 2012, p. 221).

17. Does this definition trivialize the notion of computation? When I throw a stone, does the stone, whose trajectory can be mathematically described, compute the function whose values correspond to, say, the location of the stone at different times? I think a crucial aspect of Egan’s account is the appeal to inputs and outputs. A cash register has inputs and outputs, a thrown stone does not. Saying that a system computes a function only makes sense if the system can be usefully described as an input-output system. And one reason the forces acting on the stone when I am throwing it should not count as inputs is that the stone cannot be in different internal states, at least not in internal states that are reliably and systematically related to the “input.” For a more detailed discussion of this point, see Chalmers (2012, pp. 231–238).

18. This means the map f is onto, that is, for every b ∈ B there is an a ∈ A such that f maps a to b.

19. The target is that object to which the representation refers, or which it denotes (see Cummins, 1996). In many cases, this means the target is what the representation is intended to be about, in a given context.

20. Note that using probabilistic relations to model a system does not signify objective randomness. In general, it just means that fluctuations occur that cannot be predicted with arbitrary precision. This could simply reflect a lack of knowledge about the system, or it could make the model more flexible, in that it can help avoid overfitting the model to the data.

21. Note that the generative model will be different for every brain, because it models the structure of the environment from the individual perspective of the agent; furthermore, it also models the agent’s body. Since even similar bodies will have physiological differences, the models must differ as well. However, the general form of the model need not be different for different individuals.

22. Having mentioned active inference, it bears noting that active inference relies on yet another structural resemblance between the brain’s generative model and formal descriptions of hidden causes in the world. In active inference, counterfactual densities are used to make counterfactual predictions about hidden states (that would ensue if there were certain changes in control states). This shows that the functional relations between variables at different levels are actually exploited. In the case of active inference, relations between control states and hidden states (given future internal states) are exploited.

23. A particularly clear articulation of this idea is provided by Nico Orlandi. She writes: “we see the emergence of the idea that representations are introduced in the practice of cognitive science when a system has structures that stand for absent things” (Orlandi, 2014, p. 125; emphasis added).

24. A further important challenge Dołega (2017) formulates is that of determining the targets of representations in PP: if an estimator at one level is predictive of the estimator at the level below, does that mean it is directed at this estimate? In other words, is it a metarepresentation? Or does it represent external objects or events (see Dołega, 2017, sect. 3.3)? A similar problem is mentioned by Eliasmith (2000), although he does not seem to think it is severe:

Under this description, non-peripheral neurons would only ever carry content about other internal states, but that’s not what we want to explain. So, individual neurons (i.e., basic vehicles) can have more complex kinds of contents as well; i.e., they can be about more than just their immediate input signal. If, for example, a neuron in late visual cortex has a highest statistical dependency with motion in a certain area of the visual field, then it is about motion in that part of the visual field. (Eliasmith, 2000, p. 40)

Future research will have to determine how severe this problem is for proponents of representationalism regarding PP.

25. This has also been emphasized by Daniel Dennett (1996 [1969]) in his monograph, Content and Consciousness. However, as Eliasmith points out, Dennett still concludes that the content of neural activity can be specified by determining the causes of neural activity, as observed from the third-person perspective: “investigators working with fibres in the optic nerves of frogs and cats are able to report that particular neurons serve to report convexity, moving edges, or small, dark, moving objects because these neurons fire normally only if there is such a pattern on the retina” (Dennett, 1996 [1969], p. 76).

26. The formal definition goes as follows (see Pearl, 1988, pp. 97, 121). In a Bayesian network (a directed graph in which nodes stand for random variables), the Markov blanket ∂X of a set of nodes X is the set comprised of: the parents of X (all nodes from which a connection leads to a member of X), the children of X (all nodes to which a connection leads from a member of X), and the parents of children of X. Conditioned on ∂X, all sets of nodes Y beyond the blanket are independent of X:
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27. One could still object that this is not a real case of inference, because inference is a personal-level activity, which does not meaningfully apply to neural processes. This objection is partly true, because “inference” often refers to personal-level processes like conscious reasoning. However, as Kiefer (2017) argues, there is a robust sense in which even neural processes can be described as literally inferential processes, at least when genuine representations are involved.







 



8     Consciousness and Predictive Processing


Predictive processing (PP) is not a theory of consciousness. Hence, it is not obvious that PP should have any relevance to research on consciousness. A first promising possibility opens up if we consider the ambitious assumption that PP is a general theory of brain function.1 If the brain’s function is to minimize prediction error (just as the heart’s function is to pump blood), as Jakob Hohwy (2015a) suggests, then it might well be that the computational processes underlying consciousness can usefully be described within the PP framework (cf. Hohwy, 2015b, pp. 293–294). Furthermore, it may enable unified computational descriptions of different mechanisms or functions that have been associated with consciousness.

More specifically, research on PP can be connected to research on consciousness in at least four ways:



1. PP can provide the basis for novel explanations of conscious phenomena (for instance, by suggesting a Bayesian perspective on phenomena like binocular rivalry; Hohwy et al., 2008).

2. PP can inspire new experimental paradigms or interesting variants of existing paradigms (like the rubber-hand illusion; see Hohwy and Paton, 2010; Suzuki et al., 2013; Van Doorn et al., 2014).

3. PP can provide computational and functional constraints on theories of consciousness (cf. Hohwy, 2015b).

4. PP can help shed new light on the relation between consciousness and attention (by describing attention as a process of optimizing precision estimates; Friston and Stephan, 2007; Feldman and Friston, 2010; Hohwy, 2012).



The first two connections between PP and consciousness will probably leave many scholars relatively unimpressed. Perhaps these connections show that PP is a fruitful framework or the basis for a progressive research program. But that does not mean that PP has anything on offer that is not provided by other approaches. If you are already convinced that PP is a promising framework, you will be happy to find out that these connections exist. But if you are skeptical about PP (and do not necessarily want to invest a lot of time to understand its finer implications), you may expect more. You not only want interesting suggestions, you also want a unique contribution, or a deeper understanding of the functions and mechanisms of consciousness.

Since PP is not a theory of consciousness, you may wonder why one should even bother. Wouldn’t it be more important to work on existing theories of consciousness, trying to determine their theoretical implications and finding possible empirical support for them? We already have a broad variety of theories of consciousness, so it is questionable that consciousness science needs a new theory of consciousness, let alone a new theory that is not even a theory of consciousness.

Still, there might be a fruitful way to connect PP to theories of consciousness. Consider the following two observations: (1) many theories of consciousness are not exclusive, but may be complementary; and (2) if some theories of consciousness are complementary, we need a meta-theoretical perspective and perhaps a general framework to determine and describe how they can be connected. Of course, I am suggesting here that PP may constitute such a framework, in which seemingly disparate theories can be integrated. Perhaps different theories of consciousness are like ingredients, and PP can provide a recipe, suggesting how to combine the ingredients to make a delicious meal.

Before exploring this possibility any further, a caveat: I will not attempt to make an exhaustive list of theories of consciousness and explore how to integrate them. Instead, I restrict the discussion to those theories that most likely can be recast in terms of predictive processing.

In what follows, I restrict myself to (1) how PP accounts for attention, and what this suggests regarding the relation between attention and consciousness (e.g., how volitional attention may change the contents of consciousness; see section 8.1); (2) how a proposal by Jakob Hohwy accounts for conscious perception in terms of PP (see section 8.2); and (3) how PP can provide a unifying perspective on some proposed mechanisms and functions of consciousness (see section 8.3).


8.1   PP and Attention

We have already seen in chapter 7 that prediction errors in PP are weighted by a precision term. In this section, I provide an independent motivation for using precision-weighted prediction errors; I also explain why it is useful to view the optimization of precision estimates as the process of allocating attention.


8.1.1   Predictive Weight Watching

No stochastic process with nonzero variance is completely predictable: its states will always fluctuate around its mean, and the size of the variance indicates how large the fluctuations can be expected to be. Say, for instance, we know the mean μ and the variance σ2 > 0 of a random variable X and want to predict the outcome x of a measurement that can be described as a realization of X. A good guess for x in most cases would be the mean μ. However, we know that the actual outcome x will often deviate from μ. In other words, we can expect a certain prediction error. The reason is that the variance σ2 is greater than zero, and the variance is defined as the expected (squared) deviation of X from its mean μ (Var(X):= 𝔼 [(X − μ)2], where 𝔼 is the expectation operator). We can thus expect that our estimate μ will deviate from the true value x by a certain amount, and the greater the variance, the greater the deviation will be.

In many cases, we do not know the true expected value μ of X, so we will use an estimator of μ instead. If, for instance, we have a sample that can be regarded as the outcome of n independent, identically distributed random variables X1, X2, …, Xn, a good estimator would be the sample mean [image: ]. For large n, we know by the central limit theorem that its divergence from the mean, Sn := X − μ, is approximately normally distributed with zero mean and variance σ2/n (assuming that we know the actual variance). Again, we can expect that our estimate will deviate from the true value by a certain amount, and the size of the error will be proportional to the size of the variance.

What consequences can be derived from these theoretical considerations, apart from the fact that we must always expect a certain amount of prediction error (unless the variance is zero)? On one hand, the size of the expected prediction error (i.e., the variance of our estimator) indicates how confident we can be that the estimated value is close to the true value. In the second case mentioned above, for instance, we can expect that the true mean μ is not exactly equal to our estimate x, but that it will lie somewhere in the interval x ± σ2/n, because the variance of X is approximately σ2/n. If σ2 is small, the interval will be small as well, and we can be quite confident that our estimate is good. If the variance σ2/n is large, however, we can be less confident that our estimate is reliable.

A slightly more realistic example is the one-sample t-test (Student, 1908). Assume that we have an estimate [image: ] of the true (but unknown) mean μ, and we want to test the hypothesis that the actual mean is equal to [image: ]. To do this, we rely on the sample mean x. Usually, the sample mean will be fairly close to the real mean, so if our estimated mean is the same as the real mean, it should also be close to the sample mean. In other words, the prediction error [image: ] should be close to zero. As noted above, the sample mean can always be expected to differ slightly from the real mean, and the extent to which it diverges can be expected to be proportional to the variance of the samples. We can estimate the variance with the sample variance and then divide the prediction error by the sample variance (for technical reasons, the result is also multiplied by the square root of the sample size). The result is the t-statistic, which can be used to estimate how confident we can be that our estimated mean is equal to the actual mean. The expected precision plays a crucial role in this statistic: by dividing the prediction error by the sample variance, we are weighting the prediction error with the expected precision of the samples.

In the context of PP, the variance has a further meaning. Here, we assume that the variance might be due to noise or other sources of uncertainty. This adds a further complication to the task. If there were no uncertainty, we could just calculate an estimate [image: ] of x and then compare it to the actual value x. Then we could correct the estimate, and as a result, we would have a perfectly accurate estimate of x. In the presence of noise (or other sources of uncertainty), however, we cannot even assume that the observed outcome of X is the true outcome x. Consequently, if we compare our estimate [image: ] to the observed value x, we do not know whether the divergence between the two stems from our imperfect estimator or from an unpredictable influence that has corrupted the observed value x. In general, the measured prediction error will be a result of both. Hence, we cannot just update our estimate by applying the full prediction error, because it could be that the measurement process through which we observe x is very unreliable. The reason we obtained a large prediction error could then mainly be due to the noisy channel (or other sources of uncertainty that influence the process) and not due to our estimator. In other words, it could be that our estimate is in fact close to the real value, even if the prediction error is large and therefore (wrongly) indicates that our estimate is bad. Making the best out of this situation is called filtering (the Kalman filter being a prominent example, see Kalman, 1960). PP uses (an approximation to) Bayesian filtering.

The above has shown that precision values have to be estimated in PP. Let us now consider why it makes sense to connect optimizing precision estimates to attention.



8.1.2   Endogenous and Exogenous Attention

Following Friston and Stephan (2007) and Feldman and Friston (2010), Jakob Hohwy (2012) argues that attention can be identified with the process of optimizing precision estimates. As Hohwy notes, it is difficult to characterize attention and its relation to consciousness. However, attention is associated with some functional roles, and to the extent that precision optimization can fulfill these roles, there is support for the hypothesis that attention is identical with the optimization of precision estimates.

One functional role associated with attention is selection of information (see Van Boxtel et al., 2010), and it is this aspect that fits best to the overall role of optimizing precision estimates in PP, according to Hohwy (see Hohwy, 2013, pp. 192–195). To back this claim, Hohwy emphasizes that expected precisions determine which parts of the PP hierarchy are most involved in minimizing prediction error. Thus, precision optimization is a selection process. Additionally, he shows that well-known effects of attention can be explained with reference to precision optimization (see Hohwy, 2013, p. 195).

In the following, I give only a brief overview of how experimental results regarding attention can be understood in the context of PP. This will illustrate some of the functional roles fulfilled by precision estimates. A further relevant question in this context is that of how estimated precisions influence the contents of consciousness and how they can be related to the problem of phenomenal unity.

Two types of attentional cuing that can be distinguished are endogenous and exogenous attention. In exogenous attention, attention is “grabbed” by a stimulus. For instance, when subjects are fixating a mark in the center of a screen, a peripherally flashed stimulus can cause subjects to automatically shift their attention away from the center. In endogenous attention, subjects allocate their attention based on a cue. An example cue is an arrow pointing away from where subjects are fixating.

Effects of endogenous attention can be seen in the Posner paradigm (Posner, 1980). In this experimental paradigm, subjects are asked to fixate on a mark in the center of a display. A cue (an arrow) pointing to a spatial location appears. This cue is followed by a target stimulus in the cued direction in most of the trials (valid trials); in the other trials, the cue is not followed by a target stimulus in the cued direction (invalid trials). The observed effect of endogenous attention is an increased speed of detection (but only in the valid trials).

How can this effect be explained by expected precisions? In valid trials, the cue is a reliable indicator that something will happen in the cued region. The expected precision for that region is raised, which means that prediction errors related to that region will have a higher influence. When the target stimulus occurs, initially the prediction error increases (because there is new information in the sensory signals). Because of increased precision estimates, this error impacts strongly on higher-level predictions, which means that it is detected more quickly. This explanation is backed up by computational models (see Feldman and Friston, 2010).

In exogenous attention, stimuli “grab” attention. According to Hohwy, this effect can most easily be described in terms of signal strength. A strong signal promises to be relatively noise-free. Hence, the expected precision for that signal is increased, and it gains increased influence on processing in the hierarchy (see Hohwy, 2013, p. 197). Thus, some effects of both endogenous and exogenous attention can be accounted for in terms of PP.



8.1.3   Is Volitional Attention Special?

In a recent paper, Ransom et al. (2017) argue that Hohwy’s theory of attention cannot account for voluntary shifts of attention. Voluntary shifts of attention are top-down shifts of attention, initiated by the subject, and they need not depend on the actual precision of those parts of the sensory input to which the subject attends (or to expectations about precision in those parts). Hence, it is not true that we always attend to regions of our perceptual field in which we (or our brains) expect highest precisions, and therefore, there is more to attention than just optimizing precision expectations.

Here, I argue that this criticism is misguided: if a decision (like shifting one’s focus of attention) is made by finding the optimizer of a function (e.g., the set of precision estimates that minimizes free energy or some other objective function2), and if the function has more than one optimizer (e.g., two stimuli with the same actual precision), this does not mean that the optimizing system cannot settle on a solution. Furthermore, it does not mean that the system cannot alternate between different possible solutions (say, local optima) to the optimization problem. In fact, a similar problem occurs in binocular rivalry, for which a possible explanation in terms of prediction error minimization already exists (see Hohwy et al., 2008). Apart from that, active inference implies that precision estimates do not always track the actual precision of sensory signals (cf. Wiese, 2016a). So, whatever function is being optimized by precision estimates, its optimizers are not always estimates that correspond to the actual precisions (“in the world”). Hence, it does not constitute a fatal blow to the PP theory of attention if there are (further) cases in which changes in attention are not caused by expected changes in actual precision.

Ransom et al. (2017) use a study by Ulric Neisser and Robert Becklen as an example (Neisser and Becklen, 1975). In this study, subjects watch two films that are presented in the same region of their visual field at the same time (like two transparent slides, one over the other). One film displays a hand game, the other a ball game. Ransom et al. compare watching these films to “looking out through the window of a lit room at dusk, when the exterior and reflected interior worlds are both visible in the same part of space” (Ransom et al., 2017, p. 102). As it turns out, subjects are able to selectively attend to either of the two films (while ignoring the other film). This is a good example of voluntary attention, because attending to one film (as opposed to the other) brings about a clear perceptual difference, and in this case shifts in attention are not provoked by external cues. According to the PP theory of attention, such attentional shifts are still underpinned by changes in precision estimates. The authors comment as follows:

Hohwy’s reconceptualization of attention is given in his answer to that “crucial question,” which is that the gain-adjusting signal should be characterized as the representation of an expectation concerning the precision of the prediction-error signals. It is against this part of Hohwy’s theory that we wish to raise an objection. Our objection is based on the fact that we can see no grounds for thinking that the proposed characterization of the top-down gain-adjusting signal is correct. (Ransom et al., 2017, p. 106)

In short, the objection is that, contra Hohwy, changes in precision estimates cannot be due to expectations of increased (or decreased) precision for signals related to one of the two films:

The signal coming from the attended film is no more precise than is the signal coming from the film that one chooses to ignore. As Neisser and Becklen remark: “What defines one episode and distinguishes it from the other is not … its clarity” (Neisser and Becklen, 1975, p. 491). The prior experiences of the subject give her no reason to expect otherwise. And so the signal that shifts this subject’s attention from the hand-game to the ball-game cannot be derived from any process that is tracking the expectations of precision in the world.… Even if one were to insist that the content of the gain-adjusting signal is an expectation of precision, the process by which such an expectation was formed must be a process that proceeds by non-Bayesian means. (Ransom et al., 2017, p. 106)

Accepting that neither of the two films is more likely to attract attention than the other, it seems the decision to attend must be completely random, or at least not rational (in the sense that there can be no Bayes-optimal way of deciding when to shift attention from one film to the other).3

Summing up, two problems are actually posed by voluntary shifts of attention in the study by Neisser and Becklen (1975):



1. It is unclear on what grounds subjects selectively attend to one (as opposed to the other) film, if we assume that this process is underpinned by optimizing precision estimates, and if we assume that the only goal of optimizing precision estimates is to track the actual precision of sensory signals.

2. It is unclear on what grounds subjects shift their attention selectively from one film to the other, if we assume that this process is underpinned by optimizing precision estimates, and if we assume that the only goal of optimizing precision estimates is to track the actual precision of sensory signals.



In short, the first problem consists of answering the question: why favor one part of the visual input over the other? The second consists of answering the question: why alternate between different parts of the input, once a decision has been made?

At least superficially, the same problems are posed by the paradigm of binocular rivalry, in which, say, a picture of a house is presented to the left eye, and a picture of a face is presented to the right. Perhaps counterintuitively, the visual system settles on a single percept (say, as of a face), and it is not clear on what grounds this should happen, since neither of the two stimuli is more likely a priori (this is at least true for more abstract stimuli, like two different gratings). During the experiment, the visual input does not change qualitatively, so once a stable percept (e.g., as of a house) has been formed, it is not clear why perception should alternate.

Hohwy et al. (2008, p. 690) call these two problems the selection problem and the alternation problem, respectively. Their proposed solution rests on the assumption that the generative model implemented by the brain incorporates a hyperprior,4 according to which two distinct objects cannot be at the same place at the same time, and a hyperprior, according to which changes in the environment are to be expected (this hyperprior will also help avoid local minima in the prediction-error, or free-energy, landscape; see Hohwy et al., 2008, p. 691). Regardless of whether this proposal is ultimately successful, it constitutes at least a proof of principle that the selection problem and the alternation problem can both be solved in a Bayesian framework. Furthermore, it also suggests a simple solution in the case of voluntary attention. (This solution should, likewise, be viewed as a proof of principle.)

To apply this strategy (of positing hyperpriors) to voluntary shifts of attention, we just have to assume that it is easier for the brain to construct a model of a single coherent film than a model of two overlapping films. “Easier” could here mean that a model of a ball game will be less complex than a model of a ball game superimposed on a hand game. Minimizing free energy entails reducing complexity, so this assumption does not call for an extension of the framework (see Hobson et al., 2014, p. 308). Hence, there will be a tendency to activate either a model of a ball game or a model of a hand game. Keeping such a model consistent with the visual input will require increasing the gain on prediction errors that are specifically relevant to either of the two films, so it is plausible that the tendency to reduce model complexity goes along with selective attention.

How can the brain “decide” whether to focus on the ball game or on the hand game? It does so in the same way that any optimization algorithm can “decide” to settle on a local minimum. If, furthermore, the environment is expected to change, there will be a tendency not to keep precision estimates constant (even if the current signals do not suggest a change in actual precision), and so shifts of attention will occur.5

This sketch of an explanation already suggests that tracking actual precision in the environment cannot be the only aim of optimizing precision estimates. This result is also suggested by active inference, which involves a top-down modulation of peripheral sensory precision estimates (which can lead to misperceptions but enables action). So a very simple, general rebuttal of the objection raised by Ransom et al. (2017) is as follows. The mere fact that voluntary shifts of attention are not based on precision estimates that are meant to track actual precisions does not show that PP has insufficient resources to explain how the underlying changes in precision estimates come about. This only follows if we conflate “optimizing precision estimates” with “keeping precision estimates as close to actual precisions as possible.” I have sketched one possibility for how precision optimization might be compatible with (seemingly arbitrary) changes in precision estimates, but there are likely to be many other possible explanations. (This assumption is justified by the flexibility of Bayesian models, which allows quick constructions of just-so stories that can then be evaluated by gathering and consulting further evidence.) I conclude that voluntary attention does not pose a special challenge to the PP theory of attention.



8.1.4   Volitional Attention and the Contents of Consciousness

What is more relevant to the project at hand is what changes in conscious experience can be brought about by shifts in attention, and whether these can be described in a general way. The paradigm by Neisser and Becklen (1975) shows that some changes in attention can be described as selection processes. Here, I am tentatively suggesting that the more general result of attentional changes is that they facilitate sparse representations. Selection is a special case, since representing only A instead of A&B means representing less, which thereby allows a sparser representation. This suggestion may serve as a guide to a systematic description of the resulting changes in consciousness (which will of course also depend on the perceptual situation).

According to Hohwy, voluntarily attending to a region in one’s visual field involves testing a hypothesis, that is, the hypothesis “that something with high precision will occur in that region” (Hohwy, 2013, p. 197).6 This attention makes it easier to detect something in that region, because incoming prediction errors related to that region will have higher gain (precision) and will thus change (or confirm) higher-level predictions more quickly. More specifically, if precision for that region indeed increases, the estimates will be accurate sooner. This is because the precision of a random variable is the inverse of the average divergence of the random variable from its mean. Estimated precision is, basically, the inverse of the average divergence of the samples from the sample mean. If multiple samples are obtained over a period of time, precision estimates will thus always track the precision for a period of time.

Let us consider a toy example. Say we obtain identically distributed samples with variance greater than zero. The estimated precision will, if nothing goes wrong, also be greater than zero. Now suddenly, at time t, the variance of our samples drops to an extremely low value (almost zero); that is, all samples we obtain after t will be roughly the same. At least retrospectively, we can say that the precision soared at t. What about our precision estimate? Unless we are unable to anticipate this rise in precision, the sample obtained at t just looks like one of the other samples to us. It will cause a small increase in the estimated precision, because it is very close to the sample mean. But this increase will be relatively small, because most samples used to estimate the average divergence from the mean have a higher divergence from the mean. It will take some time before our precision estimate approaches the actual precision. The situation is different when the precision estimate is increased before t; slightly increasing the precision estimate beforehand (because the rise in precision is anticipated), will help reach an accurate precision estimate sooner. There is, of course, also a drawback. If the actual precision of the samples obtained fails to increase, it will take some time until the top-down modulated precision estimate approximates the actual precision again. In the meantime, prediction errors will unduly influence higher-level processing. However, in situations in which it is likely for the precision of a region to increase, it will be useful to raise the precision estimate before the sample precision increases (because the latter takes time).

Hohwy discusses an objection to this story. According to this objection, the “precision prior” (i.e., the hypothesis that precision will rise) is a self-fulfilling prophecy: it predicts that precision will increase and causes an increase in the expected precision, which fulfills the prediction. Hohwy points out that the prediction is not self-fulfilling, because it can turn out to be wrong. To appreciate this, keep in mind that precision estimates and actual precisions are different. (Strictly speaking, the “actual” precision is the precision, given a model, and the estimated precision depends on a set of samples and assumptions about their distribution.) The brain only has indirect access to precisions, via the samples it obtains. It uses these samples to compute precision estimates. Changing the precision estimates by a top-down prediction neither influences the actual precision of samples nor the samples obtained (at least not directly). Therefore, if the actual precision of samples obtained is low, the corresponding precision estimates will decrease again, after the transient top-down modulation of precision estimates (see Hohwy, 2013, p. 198). To illustrate this dynamic, Hohwy compares it to a desire for ice cream:

[O]f course my desire for ice cream makes it more likely I’ll end up with ice cream. That doesn’t make it a self-fulfilling prophecy in any damaging sense. The world needs to cooperate to make the prophecy be fulfilled. Similarly, if the world does not cooperate and deliver the expected high precision signal, then I will not perceive much from that region after all. (Hohwy, 2013, p. 198)

One might point out that the ice cream example differs crucially: raising the precision estimate does not itself make it more likely that the actual precision will increase; it will just make it more likely that an increase in the actual precision will be detected more quickly. This is another reason it should not be seen as a self-fulfilling prophecy.7

But what about findings like those from Carrasco et al. (2004)? In this study, subjects are presented with two gratings. The contrast of one of the gratings is higher than that of the other. Subjects are asked to fixate on a point in between the two gratings. When they are cued to (covertly) attend to the grating with the lower contrast, this seems to increase the perceived contrast of that stimulus. In particular, in some situations attention modulates the percept in such a way that subjects report seeing two stimuli with the same contrast, although the actual contrasts are in fact different. Hohwy explains this illusion as follows.

The crucial bit is that what drives attention in cases like Carrasco’s is expectations for high signal strength input, where such high strength input has more precision.… This … increases the gain on the sensory input from the cued region, resulting in conscious perception of a stronger contrast grating. (Hohwy, 2013, p. 136)

In interpreting this description, we must be careful not to conflate the variance of a signal over time with the variance of a set of samples taken simultaneously from different regions of space. A high-contrast grating contains regions with very little variability (e.g., the black regions are uniformly black, and the white regions are uniformly white; there are no regions in which we find pixels with lots of different lightness values). So if we simultaneously sample from different regions of a grating, the samples will have little variance, under the hypothesis that the samples are either black or white (i.e., assuming a high contrast).

However, what seems to change by increasing precision estimates is not the hypothesis that the grating has a high contrast, but only the weighting of prediction errors (because the functional role of precision estimates is to increase or decrease the influence prediction errors have). Presumably, this leads Clark to the following description of the same study:

What seems to be happening, in the case at hand, is that the very fact that we covertly attend to the grating on the left (say) increases our expectations of a precise sensory signal. Under such conditions, the expectation of precise information induces an inflated weighting for sensory error and our subjective estimate of the contrast is distorted as a result.… This same mechanism explains the general effect of attention on spatial acuity, especially in cases where we alter fixation and where more precise information is indeed then available. (Clark, 2013b, p. 239; emphasis added)

The puzzle (which is made explicit by this description) is why “an inflated weighting for sensory error” should distort the “subjective estimate of the contrast.” On the contrary, shouldn’t increases in weighting for sensory error lead to more accurate percepts (because the influence of the sensory input is higher), and hence to a more accurate percept of a low-contrast grating?

Perhaps we can solve this puzzle by determining which precision estimates are affected by attending to a grating. Here is a remark by Carrasco et al. themselves: “Several studies that used single-cell recording, event-related potentials and functional magnetic resonance imaging (fMRI) indicate that attentional modulation occurs as early as striate and extrastriate visual cortex” (Carrasco et al., 2004, p. 308). Note that visual sensory signals affect striate visual cortex (V1) only after they have been processed by the lateral geniculate nucleus (LGN). Empirical evidence thus supports at most the view that precision estimates in V1 and higher visual cortical areas are increased by volitional attention. Clearly, the higher up we are in the processing hierarchy, the more likely it is that information coded in those areas is biased by priors. In particular, it may well be that prior assumptions favor sparse representations (to reduce representational complexity). Other things being equal, neural populations would then tend to represent gratings as having enhanced contrast. When subjects fixate on the lower contrast grating, other things are not equal, because the prediction errors related to the grating will have a high gain, and will not be well explained by representing it as having high contrast. A more accurate representation of the stimulus (representing it as having low contrast) will then be better at minimizing prediction error. However, when subjects are not allowed to fixate on the grating, signals coming from that region can be expected to have lower precision. Furthermore, attending to that region will, as the statement above suggests, only modulate higher visual areas. Compared to those higher levels, precision estimates in low levels like LGN are thus reduced, with the result that prediction errors can be attenuated more easily by predictions from higher levels. (In effect, this resembles a situation in which sensory signals are expected to be noisy, and hence the brain relies more on predictions at higher levels.)

So, whereas it is unclear why simply increasing the gain on sensory prediction errors (in low levels like LGN) should lead to the perception of higher contrast, increasing precision estimates in higher levels (like V1 or extrastriate visual cortex) is likely to foster a prior to the effect that the stimulus has a higher contrast. Increased precisions at those higher levels will help fence them off, to a certain extent, from the information coming in from below (at least as far as contrast is concerned). That is, I submit, why subjects report an illusory enhanced contrast when attending to the lower contrast grating. As we have seen, this explanation does not simply account for the results but is also supported by empirical evidence.

It has a soft spot in that it posits a prior, according to which representations with a higher represented contrast are favored. It would be nice to have an independent justification for this prior, to avoid a Bayesian just-so story (cf. Hohwy, 2013, p. 93). Such a justification can possibly be provided by the free-energy principle itself (which implies complexity reduction):

[M]aximizing model evidence (or minimizing variational free energy) does not just rest upon minimizing prediction errors but also requires that they are minimized as parsimoniously as possible. Technically speaking, the (logarithm of the) Bayesian model evidence can be decomposed into accuracy and complexity; where log evidence increases with accuracy (small prediction errors) but decreases with complexity—the degrees of freedom required to make predictions (Penny et al., 2004). This means that there is an imperative to minimize the complexity of generative models to maximize their evidence. (Hobson et al., 2014, p. 6)

Increasing precision estimates for a certain region in the visual field exerts pressure to explain away prediction error from that region. Since the region is not fixated, precise prediction errors are likely to activate estimates in higher regions, and to maximize their evidence (the probability of these estimates, given sensory signals), complexity is reduced. A sparser representation is less complex, and representing a grating as having a higher contrast is an example of a sparser representation.

This argument suggests that one function of volitional attention is to enable sparser representations. Note well that, if it only enables sparser representation, it does not necessarily go along with sparser representations, and it does not necessarily mean that volitional attention always directs the focus of attention away from details of perceived stimuli. In many cases, it may only enrich representations.



8.1.5   Precision Estimates and Affective Value

The above suggests that precision estimates themselves are not experienced, although they influence the contents of consciousness. A further interesting role of precision estimates is suggested by a recent proposal by Sander Van de Cruys (2017). Drawing on theoretical considerations and empirical findings, he suggests that affective value is determined by prediction error dynamics (i.e., by the rate at which prediction error is reduced). If, for instance, I am very thirsty, quenching my thirst will be accompanied by a positive, pleasant experience. Being thirsty is a state that is unlikely, relative to an organism’s optimal distribution (see section 7.2). Hence, it can be associated with a large prediction error. This error is reduced when I quench my thirst, say, by drinking water. However, the degree of pleasure in this activity will differ, depending on how much water I drink and how long it takes to quench my thirst. If, for instance, I can only drink the water in drops, it will take a long time to quench my thirst, and the accompanying experience will be less pleasant than when I am able to drink at will. Computationally, this means that the rate at which the corresponding prediction error is reduced differs (see Van de Cruys, 2017, sect. 3).

Van de Cruys explores different ways in which this basic idea can be specified and shows how it coheres with theoretical and empirical research on affect and emotions. A crucial refinement of the basic idea he offers is that the rate of prediction error reduction as such may determine the experienced valence of diffuse background emotions, whereas the valence of more intense, acute emotions may be determined by the extent to which the rate of prediction error reduction differs from the expected rate of error reduction (see Van de Cruys, 2017, sect. 3.3).

This account dovetails nicely with a proposal by Seth et al. (2012, p. 9), according to which chronic anxiety is underpinned by chronically elevated interoceptive precision estimates. Anxiety is an extremely unpleasant feeling. If Van de Cruys is on the right track, then anxiety is underpinned by a process of prediction error minimization in which prediction error continues to be reduced at a rate that is much slower than expected. High expected precisions entail expectations that a process fluctuates little around its mean.8 In particular, if the estimate of the corresponding random variable is constituted by an estimate of the variable’s mean, any predictions derived from this estimate can be expected to be relatively accurate if the associated precision estimate is large. In particular, if the prediction error is indeed large, then it can be expected to be reduced at a fast rate, because the underlying random variable is expected to have low variance. However, if the precision estimate is chronically elevated (i.e., constantly being overestimated), as Seth et al. (2012) suggest, the resulting prediction error will fail to be reduced at the expected rate. Following Van de Cruys’s proposal, this will go along with an unpleasant affective value.

As these remarks suggest, (expected) rates of prediction error reduction can be associated with expected precisions. So, in principle, (expected) rates of prediction error reduction do not have to be computed in addition to prediction errors and estimates of random variables (or of their means and variances).9




8.2   Jakob Hohwy on PP and Conscious Perception

In this section, I briefly review Jakob Hohwy’s (2012, 2013) account of the relation between PP and conscious perception. Hohwy (2012, p. 6) suggests that the hypothesis10 determining the contents of consciousness must satisfy the following conditions:



1. The hypothesis is currently best at minimizing prediction error.

2. Some prediction error is left unexplained.

3. Selective sampling on the basis of this hypothesis is possible.



Below, I argue that synesthesia provides a good test case, because neither (2) nor (3) are obviously fulfilled for synesthetic concurrents (however, more research is needed to draw an unambiguous conclusion). Here is how Hohwy sums up his view on the relation between PP and consciousness:

The core idea is that conscious perception correlates with activity, spanning multiple levels of the cortical hierarchy, which best suppresses precise prediction error: what gets selected for conscious perception is the hypothesis or model that, given the widest context, is currently most closely guided by the current (precise) prediction errors. (Hohwy, 2012, p. 5)

Empirical findings support this idea. On one hand, results indicate that the brain always represents competing estimates, although not all of them are consciously experienced (for evidence in the auditory domain, see Pieszek et al., 2013). This suggests that consciousness is a selection process, in which multiple models compete. On the other hand, it is plausible to assume that hypotheses minimizing prediction error are favored. For instance, evidence shows that the predictability of a stimulus increases the speed at which it enters conscious awareness (cf. Melloni et al., 2011). In other words, when there is less prediction error to begin with, minimization of error is faster, and hence competition among stimuli is resolved more quickly.

It also fits with Anil Seth’s (2014) account of synesthesia (see also Seth, 2015a,b). Synesthetic experiences occur when activity in one perceptual or cognitive stream leads to endogenous, concurrent activation in another stream. For instance, in grapheme-color synesthesia, the perception of a grapheme goes along with a color sensation (or association). Seth suggests that models encoding concurrents are particularly good at suppressing prediction error, because they “are endowed with unusually high prior precision weighting so that these priors overwhelm concurrent-related sensory prediction errors flowing from lower levels” (Seth, 2014, p. 108). Hohwy’s first necessary condition is thus clearly fulfilled. However, Hohwy proposes two further conditions, which are not obviously fulfilled by models encoding synesthetic concurrents.

First, Hohwy refers to phenomena like repetition (and expectation) suppression (cf. Grill-Spector et al., 2006; Todorovic and de Lange, 2012) to suggest that “[w]hen all the surprise is dealt with, prediction and model revision should cease” (Hohwy, 2012, p. 6). Let us call this the surprisal principle (see box 8.1). This principle must be treated as a hypothesis (i.e., more research is needed to corroborate it), but it coheres well with the regularity account of phenomenal unity (RPU), which I present in chapter 9. Therefore, the hypothesis deserves its own label.

Box 8.1

The Surprisal Principle


The content of a representation is only consciously experienced if there is still some surprisal (prediction error) associated with it. If it does not yield a prediction error (because it is perfectly predictable), or if the associated prediction error is attenuated by precision expectations, the content will not be consciously experienced.



Second, Hohwy suggests that such models will stop contributing to conscious experience if they do not enable active inference:

If it is also impossible to do further selective sampling then conscious perception of the object in question should cease.… Conceivably something close to this happens when stabilized retinal images fade from consciousness (Ditchburn and Ginsborg, 1952). Because such stimuli move with eye and head movement[,] predictive exploration of them is quickly exhausted. (Hohwy, 2012, p. 6)

As already noted, Seth’s account implies that models encoding synesthetic concurrents quickly attenuate prediction errors from lower levels. Do they facilitate active inference? Seth suggests that the respective models are counterfactually poor (but see below): the brain does not represent a rich variety of possible actions through which the synesthetic concurrent could be changed (see Seth, 2014, p. 99).11 But then these models do not facilitate active inference; in fact, if this counterfactual poverty is also predicted by higher-level models (as suggested by Seth, 2014, p. 108), selective sampling based on concurrents-encoding models will be virtually impossible. Following Hohwy’s line of reasoning, we should thus expect that synesthetic concurrents are never, or only very briefly, consciously experienced. However, this does not seem to be the case. How can this tension be resolved?

One option would be to relax the assumption that consciously experienced hypotheses must facilitate active inference. One could argue that cases like stabilized retinal images differ in a relevant respect from cases involving counterfactually poor models. When images are stabilized such that eye movements do not yield any changes in the retina, it is plausible that this contradicts counterfactual predictions entailed by the models coding the image (because retinal change should be expected when the head or eyes move). Therefore, active inference will lead to a drastic increase in prediction error, and the corresponding hypothesis will be updated or replaced. In the case of synesthesia, however, active inference will not lead to a similar increase in prediction error, because there are hardly any counterfactual predictions in the first place that could be violated (if we follow the account presented in Seth [2014]).

In a more recent version of his account, Seth (2015b) suggests that the phenomenal unrealness characteristic of synesthetic concurrents may not correlate with counterfactual poorness but rather with the violation of counterfactual predictions. This correlation would account for the difference between experiencing the sky (which is probably represented by counterfactually poor models, but is still experienced as real) and experiencing synesthetic concurrents or afterimages (see Seth, 2015b, p. 5).

Do synesthetic concurrents violate counterfactual predictions? Following Seth (2014), one would have to say that they do not (at least there would not be many counterfactual predictions that could be violated). In his updated account, Seth (2015b) seems to suggest that they do (at least if they are on a par with afterimages, as far as phenomenal unrealness is concerned). If this is correct, violations of counterfactual predictions do not always lead to a revision of the underlying hypothesis (i.e., concurrents can continue to be consciously experienced, even if they keep violating predictions). What is more, it remains open whether hypotheses that do not enable active inference can still be consciously experienced.

In any case, some of the evidence referred to by Hohwy can be reinterpreted. This leaves open whether models that fail to be updated through active inference can still contribute to conscious experience. Future research on counterfactual richness, perceptual presence, and phenomenal transparency may lead to a more refined theory of the relation between PP and consciousness.



8.3   PP and Theories of Consciousness


8.3.1   Global Workspace Theories

The notion of global availability plays a central role in Bernard Baars’s (1988) global workspace theory of consciousness (cf. also Dehaene et al., 2014). He emphasizes that the workspace metaphor has an input and an output component: “[p]rocessors can compete or cooperate to gain access to the global workspace underlying consciousness, enabling them to send global messages to any other interested system” (Baars, 1988, p. xx). Furthermore, the concept is meant to distinguish conscious from unconscious processes. Unconscious processes are local: if a processor does not have access to the global workspace, it can send messages only to some specialized subsets of the whole system. Conscious processes are global: a processor that has access to the global workspace can send messages to all processors that can receive messages from the workspace.

How can we understand sending and receiving messages in terms of PP? Karl Friston uses the term “message passing” to refer to the interplay of activity signaling (top-down) predictions and (bottom-up) prediction errors (see, e.g., Friston, 2010, p. 130, box 2). It is straightforward to conceive of these processes as an exchange of messages.

But note that PP does not involve global message passing in the sense that signals represented in one region of the brain are copied and sent to other regions in the brain. Nor is there a privileged place in the brain “where it all comes together” (as in the Cartesian Theater; see Dennett and Kinsbourne, 1992, p. 183). If there is such a thing as a global neural workspace, it will rather be a distributed kind of workspace (cf. Gaillard et al., 2009, p. 486). Functional connectivity among neural populations can change in a context-sensitive way, giving rise to interesting connectivity phenomena like rich-club structures (see section 6.3.2). This suggests that the idea of global message passing is not neurobiologically implausible.

If something like a global neural workspace exists, it is likely that working memory will play a role in it. Furthermore, there is probably a strong connection between consciousness and working memory, perhaps in the sense that working memory is necessary for consciousness (cf. Prinz, 2012). Availability of working memory may thus be one of the most important types of global availability. At the same time, there is reason to believe that working memory is a “consumer system” that can be characterized relatively easily in terms of PP. This is because working memory is probably distributed across many different parts of the cortex, which is in accordance with the distributed nature of PP.

Evidence for the hypothesis that working memory is realized by widely distributed neural structures comes from imaging studies. Lars Muckli (2010) reviews evidence suggesting that the early visual region V1 is involved in cognitive phenomena like visual attention (cf. Kanwisher and Wojciulik, 2000, p. 92), visual illusions (cf. Murray et al., 2006), and working memory (cf. Harrison and Tong, 2009). In a study in which subjects had to remember one of two stimuli for several seconds, information about which stimulus was being remembered could be retrieved from fMRI activation patterns in early visual areas (using a multivariate pattern classifier; see Mur et al., 2009). More specifically, Stephenie Harrison and Frank Tong “found that activity patterns in visual areas V1–V4 could predict which of two oriented gratings was held in memory with mean accuracy levels upwards of 80%” (Harrison and Tong, 2009, p. 632). Even patterns from area V1 only could be used to predict the remembered stimulus above chance level (Harrison and Tong, 2009, p. 634).

Of course, it is still possible that such activity in V1 during a memory task is not necessary for subjects to keep something in working memory. The real neural underpinnings of working memory could still be located in restricted cortical areas. However, PP would be compatible with widely distributed neural realizers of working memory, because it does not seem to suggest the existence of highly specialized, local modules (at the very least, the modules must be coupled, as emphasized by Friston and Price [2011, p. 249]).12

We can connect this argument to Jakob Hohwy’s suggestions regarding PP and conscious perception, and add that the “hypothesis” that best explains sensory signals is always globally distributed. Furthermore, a connection might exist between global availability and coherence. If we define coherence as a purely formal feature of probabilistic representations, for instance, we can stipulate that a set of estimates are coherent if they are derived from a posterior distribution that has been obtained in accordance with Bayes’s rule. Since PP approximates Bayesian inference by minimizing prediction error, we can regard the overall level of prediction error in a PP system as a measure of global coherence. This also fits to an intuitive feature of coherence: if prediction error is low, conflicts between representations at different levels have been resolved. Then the set of representations is to some extent consistent—so such a formally coherent set of representations may also tend to have contents that are subjectively experienced as coherent.



8.3.2   Attention Schema Theory

Thomas Metzinger (2004 [2003], p. 31) analyzes the notion of global availability by differentiating among



• availability for guided attention,

• availability for cognitive processing, and

• availability for behavioral control.



Availability for guided attention may be the most fundamental of these types of availability, because it can plausibly be regarded as part of what determines a phenomenal first-person perspective (see section 6.2.4). In addition, attentional modulation is necessary for action (see section 7.4), so availability for guided attention may be an enabling condition for behavioral control.

Guided attention, in turn, can be facilitated by a model of attention. An example is what Metzinger (2004 [2003], sect. 6.4.3) calls an attentional PMIR, where a PMIR is a phenomenal model of the intentionality relation. For instance, an attentional PMIR can represent “myself in the act of attending to an object” (Metzinger, 2004 [2003], p. 390). It models attentional relations between the subject of experience and experienced features, objects, or events.

A similar concept has more recently been developed by Michael Graziano (see Graziano and Kastner, 2011; Graziano, 2013; Graziano and Webb, 2015). He calls the model of attention an attention schema. Just as in Metzinger’s self-model theory, the contents of consciousness are described as the contents of a (world) model, which can contain a model of the subject and its relations to things in the world (in this example, the subject is experiencing an apple): “[t]he model contains not only the visual representation of the apple (V), but also a model of the self as a physical and mental agent (S), and a model of the relationship between them: attention (A)” (Graziano and Webb, 2015, p. 2).

As mentioned above, a model of attention may facilitate active inference, since action is enabled by a top-down modulation of peripheral precision estimates, which can be described as an attentional process in PP (cf. Wiese, 2016a). So attention has to be regulated, and we know from the good regulator theorem (Conant and Ashby, 1970) that every good regulator of a system must be a model of that system, and attentional processes that are not regulated by a model of attention should be impaired. According to Graziano, consciousness “is part of the control machinery for attention” (Graziano and Webb, 2015, p. 7). Consequently, attention is still possible without consciousness, but deficits are to be expected. This prediction is at least consistent with empirical evidence considered by Graziano and Webb (2015, pp. 8–9). In particular, it also means that unconscious organisms are able to act, but highly flexible and controlled action may be facilitated by a model of attention. In terms of PP, this is a model of precision estimates.

Apart from the fact that such a model can support active inference, it may also underpin the computations necessary to determine deviations from expected rates of prediction error reduction. More specifically, a system with a model of precision estimates will not only estimate precision based on received samples, but it will also form predictions of precisions, and compute prediction errors for precisions. Such a model could also underpin the attentional structure of conscious experience, in that it enables a subject to distinguish among different regions of the phenomenal field (like Gurwitsch’s theme, thematic field, and margin; recall the discussion in section 5.3) without presupposing a strong interdependence among all phenomenal parts. More specifically, a subject could have the experience of focusing her attention on an object, without thereby experiencing the corresponding phenomenal parts as being more central than all other phenomenal parts (contra Chudnoff, 2013).



8.3.3   Precision, the Global Workspace, and the Phenomenal Point of View

In his work on prediction error minimization and global (neural) workspace theories, Jakob Hohwy suggests that a central function of consciousness may be to facilitate action selection. According to Hohwy, “[t]he system, as it were, asks itself which hypothesis is a worthy candidate for the costly process of testing in action.… Here, action can take many different forms, including introspective report, behavioral indication of discriminated targets, exploration, goal directed, planned movement, as well as simple actions like eye and head movement” (Hohwy, 2015b, p. 318). Not all processes of action selection are conscious.13 Consciousness may be primarily required in cases in which multiple possible options compete with one another and the competition is not easily resolved. Moreover, it is likely that the functions of consciousness may be different when it comes to mental actions.

An important example of a mental action is volitional attention. It is important, because it is a very basic mental action. Additionally, as mentioned in section 6.2.4, the corresponding phenomenology of attentional agency may be the most fundamental aspect of the experienced first-person perspective (i.e., the phenomenal point of view). How can PP contribute to understanding mental actions and the first-person perspective? Here, I suggest that PP can help clarify what the represented goal states of mental actions are. Moreover, PP may help specify in what sense(s) the contents of consciousness are subjective.

First of all, mental actions pose a puzzle (as Metzinger [2017] points out): since active inference has (so far) been developed with a focus on bodily actions, mental actions cannot be accounted for in terms of (standard) active inference. However, research on active inference provides a formal distinction between two types of action that also seems to be applicable to mental actions: a distinction between pragmatic and epistemic actions. When an agent encounters a surprising state, it can deal with this situation in at least two ways:

First, by executing a pragmatic action, that fulfills goals directly (i.e., exploitation); for example, by visiting a known reward site in the context of foraging. Second, by performing an epistemic action (i.e., exploration) to disclose information that enables pragmatic action in the long run; for example, exploring a maze to discover unknown reward sites. (Friston et al., 2015b, p. 188)

Thomas Metzinger (2017) applies this distinction to mental actions and suggests that “for mental action ‘epistemic’ and ‘pragmatic’ aspects converge, because the ‘exploitation-exploration dilemma’ is very small: Here, we find an exclusively brain-based form of active, epistemic self-control” (Metzinger, 2017, sect. 3.4). The additional benefit we now get from the formal perspective provided by PP is that we can find formal descriptions of the represented goals that are achieved by mental actions. For instance, Giovanni Pezzulo (2017, sect. 4) suggests that they can be analyzed in terms of the precision of probabilistic representations.

More specifically, a key function of certain mental actions may be to optimize the epistemic value of attentional and cognitive states (as Metzinger [2017, sect. 3.4] suggests). Friston et al. (2015b, p. 192) define the concept of epistemic value in terms of the expected information gain of possible sequences of action (policies). The greater the expected increase in information associated with an action policy, the greater its epistemic value.14 A function of attentional agency could then be to change the precision estimates associated with an internal model in such a way that the epistemic value of potential action sequences is maximized. By itself, this would only be a process of allocating attention (i.e., optimizing precision estimates). This is why Metzinger (2017, sect. 3.1) suggests that attentional agency also depends on an epistemic agent model (EAM). Part of this could be described as a model of attention (as in Graziano’s attention schema theory). A function of the EAM could be to monitor processes of exploring potential actions, as well as of selecting actions (as Pezzulo [2017, sect. 4] suggests).

Phenomenologically, this process is characterized by what I have called I am and I can properties (in section 6.2.4). The sense of ownership for shifts of attention is an I am property (experiencing a currently exercised ability), and it accompanies external and internal attention (introspecting one’s own mental states). The experienced ability to focus one’s attention on external as well as on internal processes is an I can property, which can be described as an experienced “grip” on one’s conscious experience (cf. Bruineberg and Rietveld, 2014). These properties, which are based on attentional agency, contribute to the experienced first-person perspective (the phenomenal point of view).

In addition, there is another sense in which PP suggests that the contents of consciousness are always subjective (and therefore create a point of view). As we have seen in section 7.5, PP stresses the importance of bodily action. This makes perceptual content organism-relative, as Michael Madary (2015) argues:

Perceptual states are generated internally and spontaneously by the ongoing dynamics of the generative model. Those states are constrained by perceptual sampling of the world, not driven by input from the world. Perceptual states are driven by the endogenous activity of the predictive brain. The relevant causal history of these states begins, if you will, within the brain, rather than from the outside. Each organism’s generative model is unique in that it has been formed and continuously revised according to the particular trajectory of that organism’s cycle of action and perception. (Madary, 2015, p. 3)

The observation that perceptual content is always inherently subjective (in the sense specified in the quotation) also resonates with Van Gulick’s (2004) suggestion that the point of view is constituted by experiential contents (see section 6.2). Still, a crucial question remains: how can contents not only be subjective, but also be experienced as related to myself? Recall from above that the sense of agency plausibly depends on what Metzinger calls an “epistemic agent model” (EAM), which is a particular type of self-model. How can the notion of a self-model be analyzed within PP?

First of all, PP implies that the brain infers the hidden causes of sensory signals, and some of the hidden causes are bodily events. Representations of the body are part of the self-model (at least in ordinary waking states), so the bodily part of the self-model does not pose a special challenge. However, other parts of the self-model represent more elusive properties and events, for instance, mental processes, personality traits, and autobiographical memories. Hohwy and Michael (2017) suggest that these more abstract features of the self can also be regarded as hidden causes, but of changes brought about from within the organism. This also enables a developmental perspective on the self-model, as the authors point out: children learn to treat other people as agents by inferring hidden causes of their behavior in terms of internally initiated changes (folk-psychologically, these hidden causes are referred to as beliefs, desires, and other mental states). In other words, children learn to apply the intentional stance to others (see Dennett, 1971) and then also apply it to themselves (cf. Dennett, 2015a,b; Baßler, 2015). In terms of PP, these hidden causes are regularities tracked at different timescales (see Hohwy and Michael, 2017, sect. 3). This idea resonates with Dennett’s claim that ascriptions of mental states can track real patterns, or “regularities dictated by principles of good design” (Dennett, 1991b, p. 43), without implying “industrial-strength Realism” or “eliminative materialism” (Dennett, 1991b, p. 51) with respect to mental states like beliefs and desires.



8.3.4   Integrated Information Theory

I have already mentioned Giulio Tononi’s integrated information theory (IIT) in section 6.4 and have suggested that measures of integrated information Φ (or, more generally, of dynamical complexity) could serve to operationalize the notion of representational holism (or the degree to which a system of representations is holistic). Moreover, Tononi has proposed Φ as a measure of consciousness level. Can certain features measured by Φ usefully be described in terms of PP?

One central feature measured by Φ is the extent to which the current state and mechanism of a system are predictive of past and future states. More specifically, Φ measures to what extent the entire mechanism is more predictive of past and future states than are proper parts of the mechanism, considered as independent elements (see Tononi et al. [2016, fig. 1] for an illustration). The system’s mechanism specifies causal connections between parts of the system. If these causal links are weak, cutting some of them will not drastically affect the behavior of the system. Consequently, the current states of these parts will still be predictive of the past and future states of the entire system, and hence there is little integrated information.

Are high levels of Φ to be expected in PP systems? Jakob Hohwy tentatively suggests that “prediction error minimization pushes towards models that we may suspect are high in integrated information” (Hohwy, 2013, p. 188). This will be the case if all parts of a PP hierarchy are connected, and the states of proper parts of the system are predictive of (future and past) states of other parts of the system. Locally (i.e., for adjacent layers of the hierarchy), this condition holds, because estimates are locally predictive of one another. Furthermore, if the claims about global message passing in the brain mentioned above are on the right track, proper parts can also have global influences. In other words, a PP system is one in which we find both segregation and integration. Moreover, minimizing prediction error requires that the internally represented causal structure tracks the causal structure of the external world (at least in the long run). In fact, this tracking is why the hierarchical generative model posited by PP can be regarded as a structural representation (see section 7.6). An interesting parallel to IIT is that systems with high Φ are adapted to their environments, which proponents of the theory describe as “information matching between intrinsic and extrinsic causal structures” (Tononi et al., 2016, p. 458). Bucci and Grasso (2017, sect. 3.4) point out that this makes PP and IIT to some extent complementary, and it again suggests that systems that systematically minimize prediction error, based on hierarchical models, also generate high Φ.15

However, it is implausible to assume that all PP systems are conscious. What has to be added to turn a PP system into a conscious system? According to attention schema theory, a system also needs a model of attention. If the material realizer of such a model can be spatially differentiated from other parts of the system, it could have interesting implications for practical measures of Φ.

As I pointed out in section 6.4, computing Φ requires finding the minimum information partition: the partition of the system (into independent components) that makes the least difference to the measured value of integrated information. If consciousness depends on a model of attention, the minimum information partition could be the partition that separates the material realizer of the model of attention from the rest of the system. This idea is relatively speculative but is at least plausible. First, cutting the connection to the model of attention does not disable attention and other processes, it only impairs them (because the model of attention is to some extent functionally separated from the rest of the system). Second, cutting links in the model of attention or in the rest of the system may lead to greater disruptions, since these parts of the system are functionally integrated. Still, the model of attention may increase the flexibility and context sensitivity of the system (if Graziano’s theory is on the right track), which is likely to be reflected in Φ: the amount of integrated information generated by the entire system should be larger than the integrated information generated by the parts of the partition (independently of one another).




8.4   Interim Conclusion

In this chapter, I have discussed how PP can contribute to research on consciousness. PP offers a formal analysis of attention, which is why I have focused on the relation between attention and those functions and mechanisms associated with consciousness. In particular, there is a connection between attention and global availability: one type of global availability is availability for guided attention, and PP suggests that this type of availability may be fundamental (because attentional modulation enables action, according to PP). The relation between PP and global workspace theories has been explored in more detail elsewhere (e.g., in Hohwy, 2015b). Here, I have shown that an interesting connection to Graziano’s attention schema theory (and Metzinger’s notion of an attentional PMIR) can be made. This connection also suggests that consciousness is always attentionally structured (at least in ordinary waking states) but without displaying a strong phenomenal holism. Furthermore, PP systems are likely to generate high levels of integrated information, and the model of attention posited by attention schema theory could be relevant to practical measures of Φ, because it may provide a heuristic clue to finding the minimum information partition of a system.



Notes

1. Some critics of PP point out that the framework is not falsifiable. Assuming that the difference between scientific and nonscientific theories is that the former allow for deriving falsifiable predictions, this seems to render PP and FEP unscientific. However, as Karl Popper has argued, a theory can always be modified in light of contradicting evidence, and what matters is whether the modifications of a theory improve its “degree of falsifiability” (see Popper, 2005 [1934], p. 58). In accordance with this idea, Imre Lakatos (1970) emphasizes that scientific theories must enable progressive research programs. So far PP and FEP are extremely fecund and productive, and PP accounts of particular phenomena, such as emotions, are more specific than the general framework in which they are formulated, thus allowing the derivation of falsifiable predictions.

2. “Objective function” is a technical term. In mathematical optimization, the objective function is the function that is being optimized (i.e., minimized or maximized).

3. Here is another passage in which the authors point to the core of the problem:

It is not clear what sort of action policy, or hypothesis about state transitions, could account for the timing and manner in which shifts of voluntary attention occur. It cannot be an action policy of the form “attend to what you want,” or “attend to what you decide to attend to” because this would be circular. The action policy cannot rely on the very notions it seeks to account for. If it does not rely on these notions however, it is unclear how is it initiated. (Ransom et al., 2017, p. 110)

4. In hierarchical Bayesian models, a hyperprior is a prior on a parameter that (partly) determines a prior. Here is an example (based on Kvam and Vidakovic, 2007, ch. 4). We have data S = s that are distributed according to the likelihood f(s|θ). The parameter θ is treated as a random variable, knowledge about which is described by the prior π(θ). If the prior for θ itself depends on a parameter τ (i.e. if we have π(θ|τ) as a prior) then τ is called a hyperparameter. If this hyperparameter itself is a random variable, its distribution will be a hyperprior.

5. Other explanations are possible. One would be that focusing on one film will enable the brain to construct a model with increasing efficiency, for example, by recruiting estimates at ever higher levels of the hierarchy (which allow sparser representations of the environment). Precision estimates related to representations of the film at lower levels of the hierarchy can then be decreased. This may have two consequences: (1) sparser representations of the film will have higher relative precision than representations of the film at lower levels, and (2) prediction error signals related to the other film will have higher relative precision than error signals related to the film currently in the focus of attention. Hence, over time, pressure increases to “explain away” prediction error related to the unattended film, which will eventually lead to a shift of attention.

6. Hohwy seems to presuppose that precision is an objective property of signals or even of events in the world. This only makes sense if we either assume that sensory signals can be regarded as independent and identically distributed samples or if we assume that they can be modeled as the result of a specific stochastic process. So we can actually only say that precision increases, relative to one of these assumptions. Since I am here mainly concerned with attention and its relation to precision estimates and the contents of consciousness, the above point can be ignored in my discussion.

7. Let me add a further remark on this “precision prior.” Although it is not a self-fulfilling prophecy, it is special in that it can be described as what I call a self-dispensing hypothesis: once its content is acted on (once the precision estimate has been raised), the hypothesis becomes more or less superfluous. If the actual precision indeed increases, the precision prior is no longer needed, because the new, precise signals will keep the precision estimate high. If the actual precision fails to increase, the precision prior is also superfluous, because it has been proven wrong. This view point likens the precision prior to an error signal (which becomes dispensable once it has been used to update an estimate)—a crucial difference is that an error signal is not usefully described as a (first-order) hypothesis. In fact, it is tempting to stipulate that the precision prior is the hypothesis that the current precision estimate is too low. However, on short timescales, it will not make a significant difference whether the samples obtained now are more precise than estimated or whether they will be more precise in the fraction of a second.

8. Recall that precision is the inverse of variance, so high precision means low variance. The variance of a random variable, in turn, is the expected squared deviation from the variable’s mean. Hence, if the precision is high and the variance is low, then the variable fluctuates little around its mean.

9. In particular, it may be possible to simplify representations of expected rates of prediction error reduction to computations of value and volatility prediction errors. Here, “value” is not a qualitative value but the mean of a random variable, and volatility is its variance (see Mathys et al., 2014). Conversely, it may also be possible to reduce precisions to changes in prediction errors (see Van de Cruys, 2017, sect. 4.1; and Joffily and Coricelli, 2013). Chetverikov and Kristjansson (2016) formulate a proposal that is similar to the account presented by Van de Cruys, but they do not link affective valence to deviations from expected rates of prediction error reduction. The reason seems to be that the authors want to avoid having to posit second- and third-order predictions (i.e., predictions about predictions, like predictions of how strongly a prediction will reduce a prediction error; see Chetverikov and Kristjansson, 2016, pp. 2–3). However, as the above considerations show, representations of expected changes in the rate of prediction error reduction may be reducible to the basic computational posits of PP.

10. Note that “hypothesis” is actually a personal-level term, and that it is used metaphorically on subpersonal levels of analysis (cf. Dewhurst, 2017).

11. A possible challenge for this version of Seth’s account is how it can be reconciled with one of the basic claims of the sensorimotor contingency theory (SMCT) of perception. SMCT holds that the difference between different color experiences, or between experiences in different modalities, is due to the different sensorimotor contingencies governing changes in sensory signals (see O’Regan and Noë, 2001). However, if a model (of some visually perceived object) is counterfactually poor, the brain does not code what is special about the sense modality in which the object is perceived. In other words, if the model underlying the visual perception of an object is counterfactually poor, it remains unclear why the object is perceived visually (i.e., why it is experienced in the way characteristic of visual perception) as opposed to perception in other modalities. Projector synesthetes (of the grapheme-color type, for instance), experience concurrents visually. If it is claimed that the underlying models are counterfactually poor, we cannot claim that the particular sensorimotor contingencies coded by the brain determine in what way the concurrent is experienced (for instance, that it is visually experienced). Counterfactually poor models should rather be amodal representations, according to this line of reasoning.

12. Zoe Drayson (2017) investigates the general question whether PP is compatible with modularity and argues that PP systems can be modular, though not with rigid modules, but with flexible and dynamic organization.

13. I am using the term “action” in a generic sense here, without clearly distinguishing between action and behavior. This is in accord with the lax usage of the term in the literature on PP and active inference. One option to distinguish action from behavior is by stipulating that actions always involve conscious goal representations (see Metzinger, 2017, sect. 2.1). This is not how, for instance, Friston et al. (2015b) use the term (see the quotation in the text). Apart from that, it could be that unconscious processes of behavior selection can result in states with consciously experienced contents that contribute to the phenomenal point of view without involving represented goals. Hence, computational underpinnings of (mental) behavior also can be relevant in this context.

14. Formally, epistemic value is defined as the expected divergence between the current internal model and the updated current model (updated on the basis of expected sensory signals; see Friston et al., 2015b, pp. 190–192). If a policy is expected to yield sensory signals that will lead to large changes in the internal model, the associated epistemic value is high. Another quantity that can be maximized by a policy is what Friston et al. call extrinsic value, where unsurprising sensory signals have high extrinsic value.

15. Beyond this possible correlation between prediction error minimization and information integration, the two approaches may also offer complementary explanations of phenomena like sleep and dreaming. For an insightful discussion, see Bucci and Grasso (2017).







 



9     The Regularity Account of Phenomenal Unity


Having discussed general concepts of predictive processing (PP), as well as connections to research on consciousness, we can now apply the results to the problem of phenomenal unity and integrate them with the findings from chapters 4–6. This chapter is structured as follows. First (in section 9.1), I present the basic idea of the regularity account of phenomenal unity (RPU), as well as some examples. In section 9.2, I define the key concepts necessary for a rigorous rendering of the account. As we will see, the notion of a regularity can also be connected to the notion of a counterfactual density, which plays a central role in active inference. Therefore, I also clarify the relevance of counterfactuals with respect to phenomenal unity (section 9.2.6). According to RPU, unity comes in degrees, and in ordinary conscious experience, we find a hierarchy of phenomenal wholes. A preliminary taxonomy of phenomenal wholes, with many examples, is provided in section 9.3. In section 9.4, I show that RPU enables a formal analysis of ideas implied by the mélange model. Finally, I discuss the philosophical implications of the account (sections 9.5–9.4).


9.1   Introducing RPU

The basic idea of the regularity account is as follows. When the brain tracks a regularity that is predictive of different features (or of different objects or events), there will be an experienced connection between those features (or the respective objects or events).1 We can then say that the regularity connects those features (or objects or events).


9.1.1   Example 1: Auditory Regularities

A straightforward example is music perception. When we hear a piece of music, we do not simply hear a succession of tones, we hear a melody. According to RPU, this is because the brain represents regularities (pitch, timbre, rhythm, meter, harmonies, etc.) that are predictive of the succession of notes (the regularities make certain successions of notes more likely than others). For instance, when we hear a familiar scale, the first and second notes are predictive of the third note, and the second and third notes are (in retrospect) predictive of the first note (“predictive” in the atemporal sense that uncertainty about the first note is reduced, because a correlation exists). This predictability arises because of a regularity (harmony), which makes it more likely that some notes constitute a sequence and less likely that others do. The example emphasizes that regularities are tracked over time: not only the pitch of individual notes, but also their time of occurrence is predictable. (In Wiese [2017] I discuss in more detail how this idea can account for the experience of temporal wholes that involve change. Here, I mainly focus on spatial wholes and wholes that do not involve change.)



9.1.2   Example 2: Visual Regularities

An illustrative example in the visual domain is biological motion perception using points as visual cues (see Johansson, 1973). In the original studies, lamps were placed on the joints of persons, who were then filmed walking (or running). The camera only recorded the motion of the point-lights, so the resulting movies displayed a number of moving dots. Although the information about the moving bodies was sparse, subjects who viewed the movies were able to distinguish whether a person was walking or running and could also identify the person’s gender (see Kozlowski and Cutting, 1977). Interestingly, it has been suggested that subjects perceiving point-light walkers track a regularity that allows gender identification: a (higher-order) center of moment (see Cutting, 1978). (Later research suggested that this may be only one of the cues by which subjects identify gender; see Pollick et al., 2005.) The center of moment is a virtual point about which all parts of the body move during walking. It can be defined as follows:

[T]he arms and the legs are compound pendula and every point within each appendage, when swinging, can be said to move about its pivot. Thus, the center of all motion within each arm and each leg is the respective shoulder and hip joint. These four points are the corners of the torso, which acts very much like a flat spring undergoing torsion. Thus, all movements of the torso (and arms and legs attached to the torso) can be said to have a higher-order center of moment. The locus of the point relative to the height of the torso can be estimated from knowledge of the widths of the shoulders and hips. (Cutting, 1978, p. 402)

The center of moment is a higher-order feature in the sense that it need not be a concrete point on the body, and it cannot be perceived in the way in which the point-lights are perceived—in particular, it cannot be identified with the location of any of the joints, so no single point-light corresponds to the center of moment. However, the center can be extracted from the location of the shoulder and hip joints. It constitutes a regularity, because it is an invariant feature, a relation between parts of the body that does not change (see Cutting, 1978, p. 404).

A further regularity that can be perceived in point-light walkers is the internal consistency of the motion. When data from different walkers are combined (yielding less consistent displays), subjects rate the walkers as less attractive (see Klüver et al., 2016). This not only shows that subjects can track the consistency of point-light walkers, but also that assessments of attractiveness are at least partly determined by this (higher-order) feature.

Another reason point-light walkers (and the center of moment) are instructive examples is that they illustrate the Gestalt-theoretic roots of the regularity account:

All point-lights in the dynamic displays can be said to have a common fate in that the fate, or movement, of every light at every point in time is a function of their common center of moment.… The center of moment is a dynamically based invariant grounded in the law of common fate. (Cutting et al., 1978, p. 371)

Recall from chapter 5 that the main motivation for RPU is the law of common fate: features that share a regularity share a common fate. PP promises to help make Gestalt-theoretic ideas like this more precise.



9.1.3   From Gestalt Laws to Predictive Regularities

Recently, Sander Van de Cruys and Johan Wagemans even proposed to conceive of Gestalten as predictions (see Van de Cruys and Wagemans, 2011, p. 339). Although I share the conviction that there are relevant links between Gestalt theory and PP, I believe that it would be premature to identify Gestalten with predictions (or with hypotheses that successfully minimize prediction error). One of the problems of Gestalt theory is that it has never been clear what a Gestalt is supposed to be. There are of course many illustrative examples, but the wide range of cases to which the notion of a Gestalt has been applied makes it less likely for them to have any one thing in common.2

Conversely, predictions are everywhere in the brain, according to PP, which makes it doubtful that every prediction corresponds to a perceived Gestalt. Apart from this, Gestalt laws (according to which perceptual objects are grouped or constitute a Gestalt) are ultimately too vague to allow for a rigorous definition of Gestalten. Van de Cruys and Wagemans (2011) start with the notion of a Gestalt and seek to capture it in terms of PP. RPU inverts this strategy: starting with ideas from PP and with the notion of a connecting regularity, I suggest that some cases that would intuitively qualify as Gestalt perceptions can be usefully described in terms of connecting regularities (as in the point-light walker example). But there can be connecting regularities that go along with an experiential connection without being intuitive cases of Gestalt perception. An example may be found in crossmodal correspondences (see section 9.3.7). Still, one can find a connection experienced in such examples, which is why I suggest calling the phenomena exemplified by them “phenomenal wholes.” The terms “whole” and “wholeness” are sufficiently indeterminate so as to suppress any strong associations people may have with the term “Gestalt.” The necessary details are provided by the examples discussed below and by the definition of the concept of a regularity (in section 9.2).

More specifically, the examples provide an ostensive definition of whole and wholeness: wholeness is the phenomenological property shared (to varying degrees) in experiencing an object (like a tomato or a chair) and in experiencing perceptual groups or multimodal scenes. RPU hypothesizes that the degree of wholeness of a collection of experienced parts correlates with the number and strength of represented regularities shared by those parts. Two parts share a regularity when there is a third part that is predictive of both parts. We can also say that the regularity connects the parts. “Is predictive of” is itself a relation that comes in degrees. Some events are strongly predictive of other events, some are predictive to a lesser degree. Should this hypothesis be borne out, it would constitute an operational definition of wholeness.

Note that different instances of wholeness can already be defined operationally. For example, there are ways of measuring degrees of multisensory integration or perceptual grouping. However, these measures may differ for various instances of wholeness. In contrast, if the main hypothesis of RPU is borne out (that the “strength” of represented shared regularities correlates with the degree of wholeness), it will provide a unified view of the different phenomena. Furthermore, RPU will provide a handle on differences in experienced wholeness among different groups of subjects (in terms of differences in the represented regularities). It might even suggest that only a quantitative difference exists between different instances of wholeness, not a qualitative difference. However, nothing hinges on whether the latter suggestion is indeed the case.




9.2   What Is a Regularity?

This section provides a definition of the key concept of RPU: a connecting regularity. I also discuss possible neural implementations.


9.2.1   An Informal Characterization

In section 5.8.2, I characterized a regularity as



• something that is predictive of other features,

• an invariant relation, and

• a predictable feature.



I did not clearly distinguish atemporal predictability from temporal predictability (in the context of PP, the difference between these types of predictability has been emphasized by Anderson and Chemero, 2013). An example of atemporal predictability would be the strong correlation between the sizes of ears (belonging to the same person). The size of a person’s left ear is highly predictive of the size of the person’s right ear. So atemporal predictability just means that information about one event (or variable) also provides information about another event (or variable). Formally, we can define this in terms of measures of correlation (or, e.g., in terms of mutual information between random variables). If the mutual information between two variables is high, they share a lot of information (knowing the value of one of the variables enables a good guess about the value of the other).

Temporal predictability means that the future evolution of something can be predicted (to some extent). This is, for instance, the case when a feature remains invariant for some time. If we know that a feature will not change, we can make a good prediction about its future evolution. The size of a person’s ears, for instance, will not be likely to change in a matter of days. So knowing this value at one point in time allows us to predict what the ear size will be in a couple of days.

Another invariant feature was mentioned in section 9.1 describing subjects’ motion perception of point-light walkers. The center of moment is an invariant feature, and it is a higher-order feature, because it depends on relations between other features (the location of the shoulder and hip joints). On one hand, these other features are predictive of the center of moment (in the temporal and atemporal senses). On the other hand, the center of moment is also predictive (to some extent) of the location of the shoulder and hip joints (a lot of possible locations are ruled out, because they would correspond to a different center of moment). An invariant feature can therefore be both predictable (by other features) and predictive (of other features).



9.2.2   A Formal Characterization

Does PP suggest a way to capture these different aspects in a single definition of “regularity?” I believe it does, at least in the version entailed by the free-energy principle (FEP). The causal structure of the world can, according to FEP, be described as a cascade of dynamical systems (see Friston, 2008, p. 3):

[image: ]

The superscripts denote the respective levels in the hierarchy. Let us consider the simplest case in which we have two levels:
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Here, v(1) and x(1) are predictive of v(0) because of a functional relation between the three variables: ignoring any unpredictable fluctuations (i.e., z(1)), we can gain information about v(0) using v(1) and x(1) (it may even be possible to compute v(0) using v(1) and x(1)). The less uncertainty there is (i.e., the higher the precision associated with v(0)), the greater will be the extent to which v(1) and x(1) are predictive of v(0). As we will see in section 9.2.3, the neurophysiological implementation of precision estimates (i.e., synaptic gain) has an interesting relation to neural synchrony (see Engel et al., 2001).

A connecting regularity is a variable that connects two or more variables by a functional relation. In the example, the connecting regularity could be the (multivariate) random variable (v(1), x(1)), and the connected variables could be elements of the (again, multivariate) random variable

[image: ]

where k denotes the number of variables contained in v(0).



9.2.3   A Possible Neural Implementation

That variables at one level can be predicted by variables at the next higher level often means that the information represented at the first level can be compressed (note that this is a reason predictive coding can be used as a compression strategy). When variables at a higher level have a significantly lower dimensionality than those at a lower level, what happens seems to be similar to the slaving principle in synergetics (where knowledge of the behavior of few variables, or order parameters, suffices to predict the behavior of many other variables; see Haken, 1983, p. 36). When the activity of a larger neural population is predictable by the activity of a smaller neural population, this may be because the firing rates of neurons in the smaller population are synchronized. Interestingly, there is a possible connection between neural synchrony and synaptic gain (which may code precision estimates):

Physiologically, precision corresponds to the postsynaptic gain or sensitivity of cells reporting prediction errors.… This is important because the synaptic gain or efficacy of coupled neuronal populations determines the form of their spectral (oscillatory) behaviour.… Because synchronous activity determines synaptic gain (Chawla et al., 1999), oscillations have a mechanistic impact on neuronal processing—rather than being epiphenomenal—which completes the circular causality between synchrony and synaptic efficacy. (Friston et al., 2015a, p. 2; citation style adapted)3

Synchronous neural activity4 may thus increase synaptic gain. Computationally, this means that the associated estimated precision is increased. As a result, activity at a lower level becomes more predictable by activity at a higher level. According to RPU, this predictability goes along with an experienced connection—that is, with experienced wholeness (provided the associated neural activation patterns implement the vehicles of phenomenal representations). So far, this idea is no different than already existing ideas.5 A possible connection between neural synchrony and binding has already been proposed more than three decades ago (von der Malsburg, 1981).6 Moreover, as we saw in section 4.5.2, Jesse Prinz (2012) suggests phase-coherent firing in the gamma band as the neural mechanism underlying the relation of phenomenal unity. The idea of a link between unity and neural synchrony is not new, and it also seems to imply that we have to bury the globality assumption once and for all, at least in its strong version. For if global unity entails global synchrony, we will find global unity only either in pathological cases, like epileptic seizures or Parkinsonian tremor (cf. Haken, 2008 [2002], p. 3), or in unconscious states (cf. Supp et al., 2011).



9.2.4   A Hierarchy of Regularities

We can now invoke the hierarchical nature of PP. The hierarchy described by equation 9.1 suggests a sophisticated hierarchy, in the following sense. Consider figure 9.1. The top of the figure shows a simple hierarchy. H1 and H2 each constitute a whole, because activity at the lower level is predictable by activity at the higher level. The dashed ellipse around the two wholes indicates that H1 and H2 also jointly constitute another whole (of which H1 and H2 are both parts). According to the synchrony idea, this will be the case when activity in all parts of H1 and H2 is predictable by activity at an even higher level, which entails neural synchrony between H1 and H2. In the end, a global whole seems to entail global synchrony.
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Figure 9.1
Simple and sophisticated globality. See the text for an explanation.


Contrast this hierarchy with the one depicted at the bottom of the figure. Here, I added a third level at the top, and indicated that it constitutes another whole (H3), together with proper parts of H1 and H2. As a result, crucially, activity at the second level is synchronized, not the entire activity in H1 and H2. A hierarchy of overlapping wholes therefore does not imply global synchrony. Note the dashed contour around H1, H2, and H3. It indicates, again, that the individual wholes are part of a greater whole. Why should we assume that? After all, there is no regularity connecting all parts of the three levels.

In chapter 5, I distinguished different ways in which the globality constraint can be relaxed. In particular, I argued that a system can display a global connection (like phenomenal unity), even if all parts are not directly connected. One possibility is that the system displays type-K or type-E holism (which means that a designated part depends on all other parts, or all other parts depend on it; see section 5.1). Another possibility is that the system is hierarchical, where all parts are connected like a web.

Corresponding to these possibilities, RPU makes two proposals, which we can call intransitive wholeness and dispositional regularity (the second entails a version of the phenomenal disposition solution). The first proposal, intransitive wholeness, is that the contents of H1 and H2 may be experienced as part of the content of H3 (although not all of the neural underpinnings of H1 and H2 are parts of the neural underpinnings of H3). If this speculative proposal is on the right track, it would allow for the following possibility: we experience A as part of B, and B as part of C, without experiencing A as part of C. Hence, there is both a sense in which everything is experienced as part of a single thing (perhaps “the world”) but also a sense in which this is false. In general, the hierarchy in PP makes it plausible that there could be a partial (i.e., intransitive) unity relation (which could also be experientially manifest), hence the label intransitive wholeness for this proposal. Whether this experiential relation is best described as a mereological or a spatial relation remains open. In principle, it could also turn out that there is just a unity path (in the sense of Masrour [2014a]), with different types of experienced relations between the wholes. The crucial contribution of RPU is then that it connects this idea to PP and thereby makes it plausible that such a unity path exists. Without the background assumptions provided by PP, the chance to settle any dispute about this matter is slight. Differences in phenomenological reports might just be the result of differences in subjects’ ability to introspect or conceptualize what they experience. And even if ordinary conscious experience should turn out to be vague or indeterminate with respect to such a unity path, RPU makes it plausible that experienced connections between wholes should at least approximate such a unity path.

The second proposal, dispositional regularity, states that overlapping wholes (or parts connected by a unity path) may be fully connected in the potential sense. If I experience A as connected to B, and B as connected to C, this does not imply that I also experience A as connected to C. But the existence of such a unity path may enable a conceptual phenomenal representation of this (partial) connection. As a result, I can have a conceptual conscious representation of the fact that A, B, and C are connected (in the full sense). This thought would not be illusory, since an experiential connection exists between A, B, and C (albeit only a partial connection). Furthermore, the thought would add an experienced connection between A and C, and as a result, the three parts would be connected in the sense of full unity. As mentioned, this constitutes a version of the phenomenal disposition solution (which, as we saw, can complement other solutions).

Although neural synchrony may increase the precision at one level, and hence may go along with a stronger experienced connection, RPU is not committed to the claim that global phenomenal unity (in one of the relaxed versions) goes along with global neural synchrony (which is associated with pathology or even breakdowns of consciousness). Furthermore, it should be clear that a connecting regularity as defined here is predictive of the variables it connects. Therefore it exemplifies the first semantic component of a regularity identified in section 9.2.1. But does a connecting regularity always code an invariant relation?



9.2.5   Regularities and INVARIANCE

Invariance is the second semantic component of “regularity” that I have identified in section 9.2.1. On one hand, invariant relations are just a particularly strong example of a connecting regularity. On the other hand, they may also be prevalent among the regularities represented in PP, because perception provides information about the hidden causes of sensory events. A particularly useful piece of information is whether two sensory events have a common cause. As mentioned before, a good indication of this is spatiotemporal correlation. When elements in two series of events keep occurring at the same time and place, we have reason to believe that they have a common cause (of course, this is not necessarily so, but the belief may be the result of a reasonable inference to the best explanation). The spatiotemporal correlation between the events is then also an invariant relation (because it does not change). A good example is the rubber hand illusion (see section 9.3). Invariant relations may thus be a common type of connecting regularity.

The third semantic component I have associated with a connecting regularity in section 9.2.1 is that it is also predictable. So, are the connected variables also predictive of the connecting variable? In cases where higher-level variables are compressed versions of lower-level variables, this is trivially so. In general, hierarchical Bayesian inference implies that estimates at one level are updated based on estimates at the level below—lower-level variables thus have an influence on higher-level ones, and the higher the precision associated with lower-level variables, the greater the influence will be. In a sense, we can therefore always say that lower-level variables are to some extent predictive of higher-level variables.

In sum, we have seen that a connecting regularity can be defined in terms of PP, and that this captures the three semantic components previously associated with them: connecting regularities are predictive of the variables they connect, they often code invariant relations, and are to some extent predictable by the variables they connect.



9.2.6   The Role of Counterfactuals

I have shown that active inference draws on a counterfactual density that connects possible future control states (i.e., states that can be changed by the agent) to future hidden states. Roughly, it therefore represents what would be the case if a certain action were performed. Perhaps these counterfactual beliefs can be regarded as a regularity. When a counterfactual belief represents an action as having a joint effect on two or more things, we could then say that those things have a shared regularity.

What is the significance of this for RPU? On one hand, counterfactuals could play a direct role in the experience of wholeness: it may be that two objects are experienced as being connected when the brain represents many counterfactual actions as having a joint effect on both of these objects. Increased counterfactual richness may then directly increase experienced wholeness (provided possible actions that have joint effects on different things are represented). On the other hand, they could also merely play an indirect role: although counterfactuals may support representations of shared regularities, a counterfactual connection between objects per se need not lead to an experience of wholeness. But note that representations of invariant relations between objects (which are shared regularities) can be strengthened when counterfactuals are considered. If certain relations between objects do not change under a broad range of possible actions, then the hypothesis that those relations are in fact invariant is supported (this point is also made in Metzinger [2014, p. 124]).

So, do counterfactual action representations play a direct or an indirect role for wholeness in RPU? I believe this question should ultimately be treated as open. The main reason is that the contribution counterfactuals of this sort might make to conscious experience is still poorly understood, although work like Seth’s PP theory of sensorimotor contingencies (see section 8.2) shows that the situation is improving. Seth’s suggestion is that not just counterfactual richness per se but also expected counterfactual richness may prove to be especially fecund in this regard (see Seth, 2015b, pp. 4–5). For if counterfactual richness can be represented (expected), it can also be misrepresented, which might make it possible to account for an even broader range of cases in terms of actual and represented counterfactual richness.




9.3   A Hierarchy of Wholes

In PP, regularities at different temporal and spatial scales are represented. At the lower end of the hierarchy, fast-changing features are represented, whereas less-variable features are represented at the higher end of the hierarchy (see Kiebel et al., 2008). Applied to RPU, then, regularities represented toward the lower end connect fewer parts than those represented toward the upper end.

As a rule of thumb, we can say that the larger a whole, the lower its degree of wholeness will be. Why? One reason may be attention. Attention is often selective, so the focus of attention usually lies on small parts of the phenomenal field. Furthermore, many wholes are mereologically nested. Hence, when attending to a relatively large whole, you are thereby also attending to the smaller wholes contained in it. If those objects have salient features, attention will automatically be drawn to them (cf. Itti and Baldi, 2009), thus increasing the experience of local wholeness (and decreasing the experience of a more global wholeness).

Furthermore, we observed in the previous section that representations of possible future actions can also influence degrees of experienced wholeness. The larger a collection of objects, the more possible actions change the arrangement of the objects. There are just fewer relations among the objects that remain invariant under counterfactual manipulations. As a simple example, consider visual grouping. Dominoes placed next to one another on a table can be experienced as a group (according to the law of proximity). Spatial relations among them remain invariant when I turn my head (which leads to a shift of my visual field), but as soon as I take one of the dominoes away, the arrangement is destroyed. Spatially arranged objects of this sort evoke only a weak experience of wholeness.

Let us now consider a slightly more systematic list of examples. I have chosen the following instances of wholeness: feature binding, sensorimotor integration, multisensory integration, perceptual grouping (intra- and intermodal), synesthesia, crossmodal correspondences, emotions, and volitional attention. This list is not exhaustive. I have chosen these instances because they display different degrees of wholeness and locality/globality (I have ordered them loosely according to their degree of wholeness). Figure 9.2 provides an overview. In every example, two claims have to be argued for: there is a represented connecting regularity, and this regularity is phenomenally represented (i.e., it goes along with a phenomenal difference). It is not obvious that a separate representation of a connecting regularity must exist in every case. Connections between two events can also be captured by a mere functional coupling between the representations of the events. Of course, PP suggests that a third representation somehow mediates between the other two (or integrates them), but this mediating representation is not necessary. And even when there is evidence in support of such a mediating representation, it can still be nonphenomenal. Being able to describe the content of the mediating representation phenomenologically is therefore desirable. In addition, it can help to show that the representation of the connecting regularity can be active independently of the representations it would usually connect.
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Figure 9.2
A hierarchy of wholes. See the main text for more details.


This might raise the question of what constitutes the experienced whole: The connecting regularity represented by the mediating representation? The parts represented by the connected representations? Or both? I suggest that the experienced whole corresponds to the joint content of the connected and the connecting representations, but the experienced wholeness depends more on the connecting representation. This would account for possible cases of “seeing absence” (cf. Farennikova, 2013) or seeing illusory contours, as in Kanizsa’s triangle (where we find an experienced whole, i.e., the triangle, without clear experienced parts).

In general, RPU suggests that the experience of wholeness is shaped by two aspects: attention and represented regularities. Mathematically, regularities are represented as functional relations between random variables. Such represented relations are necessary to experience objects or features as parts of a whole. If the connected variables are predictive of each other (high degree of correlation), then a reliable functional relation between them exists (i.e., they can be predicted with high confidence by a higher-level variable). In this case, the associated precision is high. The associated precision correlates with attention, so the degree of wholeness can also be modulated by attention. However, if the features or objects to which one attends are not connected by a represented regularity, simply attending to them will not turn them into a strong experienced whole. Computationally, increasing precision estimates just increases the impact of prediction errors. But if no objective correlation exists between the variables corresponding to different features or objects, associated prediction errors will not be minimized by predicting a strong connection between them. So attention per se does not “make” experienced wholes. It shapes experienced wholeness. The main contribution is made by represented regularities. Such regularities have to be learned, and some may be easier to learn than others. In particular, an objective correlation between features in the subject’s environment does not necessarily lead to an experience of wholeness, even if the subject attends to these features. Let us now consider in turn each of the nine examples displayed in figure 9.2.


9.3.1   Feature Binding

Hohwy (2013, ch. 5) describes binding in terms of PP. According to his proposal, sensory binding happens when features have a shallow common cause:

[W]hen the common cause is superficial, then there is sensory binding because the object representations that one then needs are variant, captured in fast-changing dynamics, and dependent on one’s first-person perspective. Perceptual binding then boils down to inference to a hidden, common cause under rather variant object representations. (Hohwy, 2013, p. 111)

Representing two events as having a common cause plausibly involves a representation of a shared regularity. For instance, bound features occur at the same location and are thus jointly predictable by a single location estimate. Furthermore, properties that belong to the same object are instantiated at the same time. Therefore, binding often occurs when temporal information informs the brain of a common hidden cause:

It exploits a statistical regularity, namely that bound attributes tend to travel together in space and time, and conversely, that if two attributes are independent it is a rather considerable coincidence if they are persistently synchronized in space and time. (Hohwy, 2013, p. 111)

Synchrony in space and time is a rather strong connection. Hence, a shared regularity for bound features will be highly predictive of those features, and the accompanying experience of wholeness will be strong.

It is interesting to see how Hohwy’s account of feature binding is complemented by his proposal regarding perceptual presence. In ordinary perception, things are experienced as real (Noë, 2006b; Seth, 2014). Hohwy suggests that this is because the brain represents high-order invariants, which are deep causes of sensory signals (Hohwy, 2014, p. 128). Things that are not experienced as real, such as afterimages, lack such a deep causal structure. Their represented hidden causes are shallow, and hence only perceptual binding occurs, not experienced realness. Note that “shallow” should here be regarded as a relative feature, not an absolute one. Even if represented hidden causes are relatively shallow, they can, for instance, still be represented hierarchically (in particular, this is also compatible with the hypothesis that the brain represents shapes in a hierarchical, or layered, manner, as argued in Green [2017]).



9.3.2   Sensorimotor Integration

From the point of view of active inference, sensorimotor integration is a specific example of multisensory integration. Wholeness in sensorimotor integration should, all other things being equal, be stronger than in cases of multisensory integration that do not involve action. The reason is that sensory consequences of actions are often highly predictable. Action can also increase confidence about inferred causal relations in cases where the causes of actions can be observed (by bringing about A, one can test whether A really leads to B, as assumed; if the prediction is confirmed, we can be more confident in believing that A causes B).

As described in section 7.4, integrated representations of bodily movements and of their sensory consequences are an important part of active inference. More specifically, active inference rests on counterfactual representations linking control states (which can be changed through action) to hidden states (which cause sensory signals). Action is thus represented as having an effect (through hidden states) on sensory signals, including visual and proprioceptive signals. When bodily actions are conducted, the body (or part of the body) is represented as a common cause of changes in different modalities.

When I am looking at my hand while moving it, the movement is predictive of changes in visual and proprioceptive signals. The more familiar the action, the higher will be the certainty with which the brain can predict changes in the different modalities. A familiar action should thus go along with an experience of wholeness. Hubert Dreyfus even suggests that complex but familiar actions give rise to a Gestalt:

To get the phenomenon in focus, consider a tennis swing. If one is a beginner or is off one’s form[,] one might find oneself making an effort to keep one’s eye on the ball, keep the racket perpendicular to the court, hit the ball squarely, etc. But if one is expert at the game, things are going well, and one is absorbed in the game, what one experiences is more like one’s arm going up and its being drawn to the appropriate position, the racket forming the optimal angle with the court—an angle one need not even be aware of—all this so as to complete the Gestalt made up of the court, one’s running opponent, and the oncoming ball. (Dreyfus, 2002, pp. 378–379)

Dreyfus emphasizes the effortlessness with which experts perform actions like a tennis swing. The whole situation is familiar to the tennis player—she does not have to think about what to do and how; she can just let the arm be “drawn to the appropriate position.” This may be the phenomenal correlate of a strong connecting regularity. In this situation, the brain can predict a whole range of sensory consequences of the possible action (the tennis swing) with high certainty. Hence, the process of action selection is extremely fast. In fact, there may even be a higher-level estimate (corresponding to the gist of the overall situation, for instance) that is highly predictive of both the action that will be performed, and the ensuing sensory consequences.

Successful prediction of the sensory effects of action (and hence, successful sensorimotor integration) has been proposed as a necessary condition for the sense of agency (see Frith, 2012).7 Failures of sensorimotor integration can either lead to a lack of sense of agency (e.g., when effects of one’s own actions fail to be correctly predicted), or to a delusion of control (when changes in the environment are wrongly represented as causes of one’s own actions). So perhaps the feeling of agency contributes to the experience of wholeness. When bodily movements are brought about intentionally, we can then say that an experiential connection is established between motor intentions, the involved body parts, and the perceived motion. The experienced wholeness in cases of intentional action should be stronger than in cases in which body parts are moved passively (with no sense of agency), and also stronger than in cases in which one moves objects for which one has no sense of ownership. This suggestion is at least weakly supported by empirical findings, according to which the sense of agency over movements of an artificial hand is stronger when subjects also report a sense of ownership over the artificial hand (Kalckert and Ehrsson, 2012, p. 9).

The additional phenomenal part (the phenomenal glue) in successful sensorimotor integration can, as Dreyfus suggests, yield a Gestalt-like experience, of which experienced bodily movements and their immediately experienced effects on the environment are parts. Phenomenologically, this additional part may just be the sense of agency. Computationally, it is a variable that is predictive of an entire group of sensorimotor variables (at least in the case of expert action).



9.3.3   Multisensory Integration

Multisensory integration occurs when signals from various sensory channels are combined to infer the properties of a single object. For instance, visual and proprioceptive signals can be combined to infer the position of your body parts. In the famous McGurk effect, auditory and visual signals are combined to infer the sound a person is uttering. When your hand is stroked, visual and tactile sensations inform you of the location of the stroking.

Crucially, multisensory integration does not necessarily go along with a corresponding phenomenal difference. Recall from chapter 5 (section 5.6.2) that, for this reason, Deroy (2014) distinguished object unity from multisensory integration (reservations are also expressed by Casey O’Callaghan [2014, pp. 82–83]).

The rubber hand illusion (RHI; see Botvinick and Cohen, 1998) and full-body illusions (Lenggenhager et al., 2007) illustrate the relevance of regularities. When a rubber hand or a virtual body are stroked synchronously with the real hand or the real body, subjects locate their hand in the location of the rubber hand (or the body toward the virtual body). Visual and tactile stroking signals share a regularity in these cases, because they occur at the same time. The felt location of the body (part) is thus connected to the seen location of the virtual body (or the rubber hand). Tactile signals (pertaining to the real body) and visual signals (pertaining to the virtual body) are experienced as a whole. Conversely, when the illusion does not work (when the felt location of the tactile stimulation is not consistent with the seen location), the experience of wholeness should be diminished.

Since there is a sense of ownership over the artificial hand (or virtual body) when the illusion works, the sense of ownership itself perhaps can be seen as an additional phenomenal part (a phenomenal glue) that connects other parts and gives rise to an experienced whole (as I hypothesized above with respect to the sense of agency). However, it seems that the sense of ownership does not correlate with the strength of shared regularities in the RHI (see, e.g., Heydrich et al., 2013). In particular, as Kalckert and Ehrsson (2014, p. 127) report, the illusion is not strengthened when it is elicited by active movements of the real hand (which are synchronized with movements of the artificial hand). As the authors point out, results of other studies are mixed. Some do report a stronger illusion when active movement is involved, others do not (cf. also Ma and Hommel, 2015). A working hypothesis would be that the sense of ownership is primarily affected by goal-directed actions (see Wen et al., 2016).

RPU predicts that body illusions should not only work for visual and tactile stimuli but also for other stimuli, provided they share a regularity. Recent studies corroborate this prediction. For instance, a full-body illusion has been induced using visual signals (a flashing virtual body) that were synchronized with interoceptive signals (heartbeat; see Aspell et al., 2013). Similarly, Suzuki et al. (2013) synchronized color changes of a virtual hand with the subjects’ heartbeats, eliciting the RHI. Another study synchronized a flashing virtual body with breathing, which also led to changes in bodily self-consciousness (see Adler et al., 2014). For a recent review, see Tsakiris (2016).

We have seen that multisensory integration can be regarded as a process in which multiple sensory signals give rise to a perceptual whole. In the case of bodily perception, such integration often goes along with a sense of ownership over the full body or body parts. Body illusions illustrate the relevance of shared regularities in this process: they can even lead to illusory ownership over an artificial hand or a virtual body. However, manipulating the strength of shared regularities does not necessarily go along with a corresponding change in the sense of ownership. Hence, a goal for future research would be to investigate which objective regularities are tracked by the brain, and which of them increase the sense of ownership (and why). In particular, one could investigate whether and which goal-directed actions (as in Wen et al. [2016]) increase the sense of ownership, and why not all movements conducted with the virtual body part increase the sense of ownership. My suggestion is that goal-directed actions yield a larger experienced whole (connecting experienced, possibly virtual, body parts), and that virtual or artificial body parts are experienced as embedded wholes (as parts of the larger “action Gestalt”).



9.3.4   Intramodal Perceptual Grouping

Perceptual grouping occurs when distinct objects are experienced together. This is the case when the brain successfully tracks a regularity, based on invariant relations between the objects. For instance, perceptual grouping can be measured by priming (which even works for unconscious groupings; see Montoro et al., 2014). Alternatively, subjects can report the pattern constituted by grouped objects (for instance, horizontally/vertically grouped dots, apparent motion, or sounds of different pitches that are grouped together).

A good example of intramodal perceptual grouping has already been given: gait perception in moving dot paradigms. A similar example is detection of hidden structures in scatter plots (Shovman et al., 2012). Shovman et al. used three-dimensional scatter plots with dots of different colors (up to four). Most dots were randomly placed, but dots in one color were placed in such a way that they jointly defined a simple object (like a surface with hills or dells). The participants of the study were permitted to rotate the scatter plot; they had to determine which of the sets of dots (which color) was placed nonrandomly. Clearly, the more systematic a structure, the easier it is to track; moreover, it is to some extent predictive of individual points. The ability to track these regularities shows that the brain represents such regularities, and being able to describe a collection of dots as a pattern (like a surface with dells and hills) indicates that the individual parts are experienced as a whole.



9.3.5   Intermodal Perceptual Grouping

Intermodal perceptual grouping is a more general version of perceptual grouping. Here, stimuli that are experienced together come from different sense-modalities. Intermodal grouping is especially relevant for the discussion at hand, because it is a rare phenomenon (for a succinct overview, see Spence [2015]). A sufficient condition for grouping is apparent motion (because when different stimuli are experienced as a single moving object, they are experienced as a whole). Some experimental paradigms that give rise to apparent motion when stimuli are unimodal fail to elicit apparent motion when more than one modality is involved. This suggests a reduced tendency to represent connecting regularities between multimodal features (at least when none of them are bodily stimuli). RPU predicts that at least some of these regularities can be learned.

An example in which intermodal grouping failed is a study by Huddleston et al. (2008). The authors used circularly arranged visual and auditory stimuli. Two LEDs were placed vertically in front of the subject, while two speakers were arranged horizontally. The corresponding visual and auditory cues were delivered in alternation, such that they jointly described an unambiguous circular trajectory. Although all subjects were able to perceive the direction of motion, none of them reported an apparent motion sensation (in contrast, unimodal cues in the same setup did elicit reports of apparent motion; see Huddleston et al., 2008, pp. 1212–1213).

Another study produced different results (Huang et al., 2012). Subjects were presented with sequences of tactile and auditory stimuli and they had to indicate whether the stimuli conformed to a duple or a triple measure (“march-like” or “waltz-like”). In one condition, auditory and tactile stimuli were mixed, and the correct meter could be determined neither from the auditory stimuli alone nor from the tactile stimuli alone. Instead, the stimuli had to be integrated to perceive the meter. The authors sum up the results:

We find that performance rose from chance when there are no meter cues to 70–90% with bimodal input.… The results demonstrate, we believe, for the first time that auditory and tactile input are grouped during meter perception. (Huang et al., 2012, p. 10)

This finding shows that temporally separated auditory and tactile stimuli can be experienced together. Performance was considerably lower in some bimodel conditions than in unimodal conditions (although still significantly above chance level), suggesting that the degree of wholeness in intermodal grouping may be lower than in intramodal grouping. This also makes sense from the point of view of RPU. Naturally occurring unimodal stimuli are more likely to be predictive of each other than bimodal stimuli. Hence, it is plausible to assume that any represented shared regularities are weaker for the crossmodal case.

The additional phenomenal part (the phenomenal glue) in such cases may correspond to a supramodal feature, which can be predictive of auditory, visual, and tactile features. This is suggested, for instance, by research on beat perception, in which perceived beats, delivered in the different modalities, activate a common neural network, involving the putamen and the supplementary motor area (see Araneda et al., 2016).

However, regularities are not hardwired; they can be learned, as is perhaps especially obvious for sensorimotor contingencies. When we learn a new instrument or a new sport, we encounter new bodily actions and their sensory effects. Some of these actions are performed frequently (playing a scale or passing a ball to a teammate, for instance). It is to be expected that the corresponding regularities (embodied by counterfactual action representations) will be particularly strong.

It may be possible to take advantage of this effect to gain further support for RPU. Recall that some setups that lead to reports of apparent motion in a single modality do not elicit such reports in the multimodal case, as in the study cited above (Huang et al., 2012). Perhaps crossmodal apparent motion can be induced by learning new counterfactuals involving visual and auditory stimuli at once. For instance, subjects could be provided with a rotary knob that can be turned in four stages (in both directions). The knob is provided with a small pointer indicating one of the four stages. With this knob, subjects control which of the four stimuli is activated. In the learning phase, subjects learn to activate the stimuli, as indicated by some separately delivered instructions (on a screen, perhaps). For example, say the stimulus on the left is active. When subjects are instructed to activate the stimulus on the right, they turn the knob twice, first activating a stimulus in the center (top or bottom), then the stimulus on the right. By controlling the circularly arranged stimuli, subjects learn counterfactuals that always affect more than one stimulus: the currently active stimulus ceases to be active, and at least one of the other stimuli is activated. Through these actions, subjects should, according to RPU, learn to perceive all stimuli as part of a single group. Hence, the likelihood that subjects report intermodal apparent motions should increase.



9.3.6   Synesthesia

In synesthetic experiences, stimulation in one modality (or cognitive stream) reliably induces a stimulation in another modality (or cognitive stream). An example is grapheme-color synesthesia, in which the perception of a letter goes along with a color sensation (or association). The stimulus that triggers the synesthetic experience is called inducer, the additional perceptual or cognitive experience is called concurrent. Aleksandra Mroczko-Wąsowicz has suggested that synesthetic experiences involve a high degree of unity:

Die integrierte synästhetische Erfahrung weist einen höheren Grad von Einheit auf im Vergleich zu Erlebnissen in anderen neuropsychologischen Phänomenen, da die Bestandteile synästhetischer Assoziationen permanent und perzeptuell verbunden sind und als überstarke Vernetzungen8 auftreten, nicht wie bei den nicht-synästhetischen Verknüpfungen.… In Synästhesie werden die zusätzlichen sensorischen Eigenschaften nicht additiv erlebt, sondern integrativ, sodass die neu entstehende Qualität sich insgesamt von der Summe der einzelnen Qualitäten unterscheidet. (Mroczko-Wąsowicz, 2011, p. 195)

Integrated synesthetic experiences display a higher degree of unity, compared to experiences in other neuropsychological conditions, because the parts of a synesthetic association are bound permanently and perceptually and are more strongly interconnected than nonsynesthetic associations.… In synesthesia, further sensory features are not experienced additively, but integratively, so that the newly emerging quality is different from the sum of the individual qualities. (My translation)

If Mroczko-Wąsowicz is correct, synesthetic experiences can be described as experienced wholes. Furthermore, synesthetic associations are different from mere crossmodal correspondences (see section 9.3.7), because the connection is stronger. Hence, the experience of wholeness should be stronger as well.

RPU makes slightly more specific predictions. Wholeness correlates with the strength of connecting regularities, so the degree of wholeness accompanying synesthetic experiences will depend on the neural implementation of these associations. There are different neural models of synesthesia, and not all of them suggest that a shared regularity is involved in generating synesthetic experiences.

Edward Hubbard (2007) provides an overview of different models, two of them being long-range disinhibited feedback and cross-activation. The disinhibited feedback model would provide especially strong support for the hypothesis that representations of shared regularities are involved in synesthetic experiences. The reason is that it assumes the involvement of a third area (besides the two areas underpinning concurrent and inducer). Here is how Grossenbacher and Lovelace (2001) put it:

As mentioned previously, connections feeding forward into brain areas that receive signals from multiple pathways (“Pathway convergence” …) are always reciprocated by feedback connections. In most people, top-down signaling via these feedback connections may be sufficiently inhibited to avoid synesthetic induction. In synesthetes, information entering such a convergence area through the inducer pathway could propagate down the concurrent pathway through disinhibition of these feedback signals. (Grossenbacher and Lovelace, 2001, p. 40)

Activation in a convergence area would then be highly predictive of activation in both the inducing and the concurrent pathways. Hence, we can say that there is a shared regularity that connects inducer and concurrent. (Here, we also see that the represented shared regularity need not be a veridical representation of relations between the connected parts.) The phenomenal part corresponding to activity in a convergence area would constitute a phenomenal glue that connects experienced features represented in different processing pathways.

A model providing less support is the cross-activation model. According to this model, brain regions involved in a synesthetic experience are cross-activated because of unusual connections (cf. Ramachandran and Hubbard, 2001; Hubbard et al., 2005). This model suggests that no regularity connects inducer and concurrent (although the inducer can still be highly predictive of the concurrent; but a third variable predictive of them both need not exist). This model has recently been updated, and is now called the cascaded cross-tuning model (Hubbard et al., 2011). In particular, the new version involves hierarchical feature analysis (to be compatible with current models of grapheme and word recognition), including bottom-up and top-down processing. As such, it may seem that the introduction of top-down processing could entail a representation of a shared regularity (similarly to the disinhibited feedback model). However, the authors argue that the difference between synesthetes and neurotypical subjects lies elsewhere, because top-down influences are not unique to synesthetes (see Hubbard et al., 2011, p. 165).

Given that different possible neural models have been proposed in the literature (and still have some currency) and that not all of them support the hypothesis that an unusual shared regularity underlies synesthetic experiences, it is not clear that such experiences can count as examples of increased unity or wholeness (at least according to RPU). In fact, even if shared regularities are involved in synesthesia, there is reason to doubt that they are sufficiently strong to give rise to a strong experience of wholeness.

Arguably, fewer representations of possible actions can affect both inducer and concurrent, which is different from ordinary cases of perceptual wholes. A pen and its cap are experienced as a stronger whole than a grapheme and a concurrent color sensation, because the brain presumably represents a larger variety of possible actions that have a joint effect on the pen and on its cap (at least when the pen is capped)—which should increase confidence in any invariant relations between them.

For this reason, synesthetic experiences may display relatively low degrees of wholeness even if a shared regularity underlies their generation (as in the disinhibited feedback model). The degree of wholeness should then be comparable to the degree of wholeness in intermodal groupings or crossmodal correspondences.



9.3.7   Crossmodal Correspondences

Crossmodal correspondences are interactions between percepts belonging to different modalities and are perhaps best thought of as extreme cases of intermodal grouping (with low associated wholeness; cf. also Spence, 2015, p. 649). While intermodally grouped stimuli can be said to be experienced together in a sense that is still relatively strong, crossmodally corresponding stimuli only interfere with each other, which means they are not perceived independently. But this does not mean that they are perceived together in a strong sense. An example is a correspondence between the pitch of an auditory stimulus and the size of a visual stimulus: small sizes are associated with high pitches and large sizes with low pitches. When subjects who are presented with pairs of auditory and visual stimuli are asked to judge the temporal order of the two stimuli, performance is impaired when the stimuli are congruent (e.g., small objects, high-pitched sounds) compared to when the pairs are incongruent (see Parise and Spence, 2009).

Crossmodal correspondences must be distinguished from multisensory integration. Integration occurs for simultaneously perceived stimuli, but crossmodal correspondences can have effects even when stimuli from different modalities are not delivered concurrently. Experiments by Parise and Spence (2012) have shown this, where subjects were presented with only a single stimulus at a time. The task was to press one of two keys (one with the left hand, the other with the right hand), depending on the nature of the stimulus. For instance, in one of the experiments, subjects were either presented with a small or a large circle, or the words “mil” or “mal” spoken by a female voice. The stimuli were paired, such that each pair consisted of an auditory and a visual stimulus (and the pairings differed across conditions). However, only a single stimulus was delivered at a time. Subjects were instructed to press the left key when a stimulus from one pair occurred, and to press the right key when a stimulus from the other pair occurred. When the stimulus pairs were congruent (“mil” & small circle, as well as “mal” & large circle), the subjects responded significantly faster than when the pairs were incongruent. Thus crossmodal correspondences can have an effect in the absence of multisensory integration (cf. Parise and Spence, 2012, p. 330). So perhaps a representation of a shared regularity is activated when two congruent stimuli are paired, thereby increasing processing speed. In such cases, a regularity that has already been learned is exploited.

In addition, the findings also suggest that crossmodal correspondences between simultaneous stimuli can have an effect when there is no multisensory integration. This provokes the question of whether wholeness can be experienced when two congruent stimuli (which are not experienced as integrated) are perceived at the same time. Interestingly, Charles Spence points out that “there is also a feeling of rightness that accompanies the pairing of stimuli that correspond crossmodally (which is not there for pairs of stimuli that do not correspond; Koriat, 2008)” (Spence, 2015, p. 649).9 The feeling of rightness can be interpreted as giving rise to a subtle experience of wholeness (at least in cases in which crossmodally congruent stimuli are presented simultaneously). It constitutes an experienced connection (a phenomenal glue), because it leads to the impression that the stimuli have something in common, something that connects them. Spence even suggests that effects of crossmodal correspondences can be conceptualized as examples of perceptual grouping, based on the Gestalt law of similarity. However, the degree of wholeness is presumably still lower than in cases of intramodal perceptual grouping.



9.3.8   Emotions

Emotions may involve phenomenal glues that connect different experienced features. However, research on emotions is diverse and complex, so I can only make some tentative suggestions here. In particular, I focus on research in which emotions are investigated from the point of view of PP.

Barrett and Bar (2009) argue that emotions influence visual perception. Their proposal has two parts. First, they suggest that object perception occurs in stages, starting with general predictions about the object, which becomes increasingly specific:

Effectively, the brain is performing a basic-level categorization that serves as a gist-level prediction about the class to which the object belongs.… Like an artist who successively creates a representation of objects by applying smaller and smaller pieces of paint to represent the light of different colours and intensities, the brain gradually adds high spatial frequency information until a specific object is consciously seen. (Barrett and Bar, 2009, p. 1328)

Second, they suggest that gist-level predictions involve emotions (Barrett and Bar, 2009, p. 1329). Hence, if their view is correct, it may be that emotions are associated with high-level regularities that are predictive of large parts of a (visual) perceptual scene. Such emotions may also go along with a feeling of (approximately) global wholeness. But what is an emotion in the first place?

Anil Seth et al. (2012) have proposed a PP model of interoception, which also suggests a PP account of emotions. Its basis is the “two-factor theory” of emotions by Schachter and Singer (1962), according to which emotions are determined by both cognitive and physiological factors. Interoception plays a role in this account, because it informs the brain of the organism’s physiological condition. This might suggest that emotions can be understood as the result of a simple interaction between top-down (cognitive) and bottom-up (interoceptive) processes. However, as Seth et al. (2012, p. 7) point out, a full PP version would require describing interoception itself also as a hierarchically distributed predictive coding process. Similarly, Seth et al. also suggest that Barrett’s and Bar’s (2009) account is too simple, because they do not treat affective predictions as constitutive parts of emotions (see Seth et al., 2012, p. 7). Seth sums up their own account as follows:

In this view, interoceptive inference involves hierarchically cascading top-down interoceptive predictions that counterflow with bottom-up interoceptive prediction errors. Subjective feeling states—experienced emotions—are hypothesized to depend on the integrated content of these predictive representations across multiple levels. (Seth, 2013, p. 567; emphasis added)

This view is thus in contrast with Barrett’s and Bar’s (2009) account, which emphasizes the top-down influence of affective predictions (and which therefore suggests that a high-level regularity connects a range of lower-level estimates). Seth et al. (2012) emphasize the distributed nature of the representations hypothesized to be constitutive of emotions, and the importance of both top-down and bottom-up processing.

According to this view, wholeness need not be a general correlate of experienced emotions, but perhaps only of emotions involving estimates with unusually high associated precision. Such estimates may then be more predictable by other representations constitutive of emotions. The “democratic” PP regime associated with usual cases of emotions (with rich interaction among levels, including bottom-up and top-down processing), may then give way to a more “oligarchic” or “monarchic” regime, in which a few predictions have a large influence on the content of many other representations (at different levels of the interoceptive PP hierarchy) constitutive of the emotion in question. In such a case, the resulting emotion may be experienced more as an experiential whole (and indeed as a relatively global one). Ordinary emotions may go along with a moderate feeling of wholeness. When interoceptive precision estimates are unusually high, wholeness may be increased, and when precision estimates are lower than normal, wholeness may be decreased.

This speculative suggestion fits nicely with Seth et al.’s (2012) view on derealization and depersonalization disorder (DPD). The authors suggest that these disorders stem from imprecise interoceptive prediction error signals (Seth et al., 2012, p. 9). In line with the above considerations, one should expect that symptoms of DPD are characterized by a low degree of wholeness. Seth cites the following description of DPD symptoms:

The chronic expression of these symptoms in DPD is characterized by “alteration in the perception or experience of the self so that one feels detached from and as if one is an outside observer of one’s own mental processes” (American Psychiatric Association, 2000). (Seth et al., 2012, p. 9)

Hence, it seems apt to describe DPD as an experience of decreased wholeness, of disconnectedness. What about the other extreme? If underestimated interoceptive precisions go along with decreased wholeness, it is to be expected that an increase in interoceptive precision estimates should lead to a heightened experience of connection. Intriguingly, Seth et al. suggest that chronically elevated interoceptive precision estimates underlie the disorder of chronic anxiety (Seth et al., 2012, p. 9). As a result, when fear, or the fear of fear (cf. Goldstein and Chambless, 1978) comes to dominate most aspects of a person’s thoughts and actions, it may be that subjects also experience a global (unpleasant) connection: everything is connected to fear (by being a possible trigger of fear or by being affected by fear).

As this example illustrates, experienced connections can also be unpleasant. As mentioned in section 8.1.5, Sander Van de Cruys (2017) suggests that affective value may correspond to the speed at which prediction error is reduced. More specifically, a positive valence is experienced when prediction error reduction is faster than expected (and a negative valence when it is slower than expected). In line with the above proposal, strong anxiety or panic could result from a process in which an inaccurate functional relation between few high-level variables and many lower-level variables is exploited. Crucially, predictions computed using this inaccurate functional relation are mistakenly taken to be reliable (i.e., the expected precision is high), so prediction error minimization is expected to be fast. However, since there is no objective correlation between the variables, prediction error fails to be minimized (or is reduced at a much lower rate than expected).

Although there is a strong experienced connection, it does not correspond to any objective connection between the phenomenal parts it connects. The resulting failure to minimize prediction error as expected may turn the experienced connection into an unpleasant one.



9.3.9   Volitional Attention

Given that the individual senses are relatively segregated (despite the types of integration mentioned above), one might entertain the idea that phenomenal unity is created when we consciously think about what we are perceiving. The thought that I am seeing a flash and hearing thunder at the same time unifies these phenomenal parts. Unless I think such a thought, there is no phenomenal unity. Michael Tye (2007, p. 290) rightly remarks that the senses are not as separate as such a view requires. As we have seen, perceptual grouping occurs not only for unimodal stimuli but also intermodally. Hence, a certain degree of wholeness pertains even for multimodal phenomenal parts.

Note that such wholeness is still relatively local, and the weaker it is, the more different parts will be involved. But what defenders of such a view have in mind is arguably global phenomenal unity. So we can partly agree with Tye, in that the senses are not completely separate (a weak wholeness exists for multimodal parts), and it is still possible for defenders of the other view to be right in suggesting that there is no strong instance of (approximately) global wholeness in ordinary conscious experience. Does RPU give any reason to assume that conscious thought (or conceptual representations) can bring about a higher degree of more global wholeness?

This view might not be entirely implausible, if conscious thought goes along with volitional attention to the contents of consciousness that are represented at relatively high levels of the PP hierarchy. Recall that PP identifies attention with the process of optimizing precision estimates. Hence, volitional attention is a process in which precision weights are changed voluntarily. In particular, weights of some parts of the generative model are increased (while others are lowered). Jointly increasing the precision of estimates means they become more predictable by estimates at higher levels, so that any corresponding represented regularities are strengthened. Attending to relatively high-level representations in the hierarchy may therefore go along with an increased feeling of unity, provided there are already learned regularities (such abstract, high-level regularities could, for instance, be conceptual representations of entire scenes: “This is a kitchen. I am on a bus. This is a cue,” etc.).




9.4   A Formal Analysis of the Mélange Model

In the first chapters of this monograph, I discussed which constraints must be satisfied by personal-level accounts of phenomenal unity. I also discussed possible solutions to what I called the phenomenological Bradley (PB). Here, I shall discuss to what extent RPU solves the second problem of phenomenal unity, which, as you will recall, consists of analyzing phenomenological descriptions on subpersonal levels of analysis.

In section 4.6, I presented the mixing of colored lights as a metaphor for how different possible solutions to PB could be combined. Based on this metaphor, I suggested that the phenomenal replacement solution could be conceived as an extreme version of the phenomenal glue solution: if a phenomenal glue is the fusion of two parts A and B, then there is a difference without an additional part that makes the difference. Since the glue depends for its existence on both A and B, A and B are still involved. At least this idea makes sense if A and B are two colored lights that can be mixed. Can we make this idea more rigorous in the context of RPU?

Instead of colored lights, we here have (at least) three random variables X, Y, and Z. The variable Z is predictive of both X and Y, which means a (partial) overlap takes place between the information provided by X & Y on one hand, and Z on the other hand. However, since Z is not just a copy of X & Y but involves a redescription (or compression) of X & Y, the information shared by Z and X & Y is not usually identical to the total information provided by Z or by X & Y (the shared information constitutes only part of the entire information provided).

The contents of the three representations to which X, Y, and Z correspond are partly determined by the functional relation among them (and partly by differential equations that describe the evolution of the variables in time). This functional relation depends on all three variables. Hence, if the corresponding representations are phenomenal representations, the content determined by the functional relation (which is used when a prediction is computed) can be described as a phenomenal glue. When the connecting regularity is strong enough (i.e., when X and Y can be predicted by Z with high certainty), the content provided by the prediction is more or less identical to the content provided by X and Y alone. Thus, the information is, in some sense, already contained in Z (because the prediction is only dependent on Z). As a result, the contents corresponding to X and Y need no longer be consciously experienced, but can be replaced by the content corresponding to Z. Hence, RPU accommodates the idea that the phenomenal replacement solution can be regarded as an extreme version of the phenomenal glue solution.

In this description, I have presupposed the surprisal principle, which we have already encountered in the context of Jakob Hohwy’s work on prediction error minimization and consciousness (section 8.2):

The job of the predictive coding system is to attenuate sensory input by treating it as information theoretical surprise and predicting it as perfectly as possible. As the surprise is attenuated, models should stop being revised and predictive activity progressively cease throughout the hierarchy. This seems consistent with repetition suppression (Grill-Spector et al., 2006) where neural activity ceases in response to expected input in a manner consistent with prediction error minimization (Summerfield and Egner, 2009; Todorovic et al., 2011). At the limit it should have consequences for conscious perception too. When all the surprise is dealt with, prediction and model revision should cease. (Hohwy, 2012, p. 6)

In line with RPU, we can speculate that this limit can also be reached locally, that is, when precise prediction error associated with experiencing a whole is minimized (so that all surprise is dealt with in this part of the processing hierarchy). The phenomenal parts are then replaced by the phenomenal part corresponding to the whole (or, in other words, local features of the whole are only experienced as parts of the whole; see Hinton, 1991). However, this process may possibly be affected by volitional attention. For instance, when I direct my attention to small parts of a tomato, the increased expected precision may require a slight model revision to minimize the prediction error, which may make the contents corresponding to the parts conscious again, together with a phenomenal glue.

The phenomenal disposition solution could be regarded as an extreme version of the phenomenal replacement solution, in which attention is drawn away from lower parts of the hierarchy and directed at higher levels. In line with the suggestion made in section 8.1.3, this redirection may enable the activation of sparser, more conceptual representations. However, it does not necessarily mean that the contents of lower-level, perceptual representations vanish from consciousness (so not all cases in which a phenomenal disposition is realized must be instances of a phenomenal replacement).

Note that RPU also offers an analysis of the claim that a phenomenal part can integrate other parts: a connecting variable Z involves an integration of X & Y in the sense that there is a mapping between Z and X & Y (which enables predicting X & Y). The system may not always be disposed to construct such integrating representations, but it is at least a fundamental aspect of hierarchical processing in PP (which combines hierarchical processing with integration).



9.5   Which Constraints Are Satisfied by RPU?

In chapter 2, I defined three core constraints on accounts of phenomenal unity: phenomenality, globality, and necessity. To what extent are they satisfied by RPU?


9.5.1   Phenomenality

Phenomenal unity and disunity must differ in a way that is phenomenally manifest—otherwise, the label “phenomenal unity” would not be appropriate. An adequate account of phenomenal unity specifies what this difference is (e.g., by giving examples in which phenomenal unity breaks down, or by specifying what consciousness would be like if it were not phenomenally unified). RPU satisfies this constraint in the sense that it gives examples in which certain types of wholeness are instantiated (or not). More generally, it supports the phenomenal glue solution to PB, and connects it to the phenomenal replacement and the phenomenal disposition solutions. Furthermore, RPU offers a computational analysis of GRADUALITY (see section 5.6): the strength of experienced connections between phenomenal parts differs; this strength correlates with the precision estimates associated with the variables that represent the respective features or objects. RPU is also compatible with MULTIPLICITY (see section 5.5), since the same computational principle (representing connections by shared regularities) can underpin different types of experienced connections (depending on the contents involved).



9.5.2   Globality

Phenomenal unity is not just a relation between some parts of the phenomenal field, but a relation between all phenomenal parts. In chapter 5, I argued that the constraint should be relaxed by allowing for indirect connections between phenomenal parts (partial unity); in particular, I suggested that a hierarchy of connections constitutes a relevant version of (relaxed) globality. Instead of showing how phenomenal unity can be global in a stronger sense (e.g., in the sense of strong holism, according to which all parts of a phenomenal field depend on one another for their existence), accounts of unity should provide a hint as to why phenomenal unity is often believed to be a strongly global relation. How can people have the (false) impression that their conscious experience is globally unified to a larger extent than it actually is?

Since RPU combines a hierarchical structure with GRADUALITY, it is compatible with the claim that phenomenal unity comes in degrees (of wholeness), and that there can be a hierarchy of wholes with different degrees of wholeness (cf. also Metzinger, 1995, 2004 [2003]). The more parts of the phenomenal field a whole comprises, the less its degree of wholeness will be. Hence, large wholes are experientially subtle and may be introspectively elusive. This insight provides a principled explanation of why some people overestimate phenomenal unity, in the sense that they take it to be a global relation: phenomenal unity in ordinary conscious experience may be an approximately global relation. Furthermore, it provides a clue as to why other people underestimate unity, in that they regard it as a strictly local relation: since “large” wholes only have a low degree of unity, they can easily remain undetected introspectively.

Apart from that, connecting regularities might give rise to an experienced mereological hierarchy but one with a nontransitive relation of experienced parthood. As already mentioned, it may be that we experience A as a part of B and B as a part of C, without experiencing A as a part of C. Furthermore, it could be that wholes corresponding to parts located near the upper end of the PP hierarchy possess a lower degree of phenomenal transparency (the associated phenomenology may be more like cognitive phenomenology and less like perceptual phenomenology). Hence, the top of the experienced mereological hierarchy may be phenomenally opaque (this idea is similar to the one mentioned above that conscious thoughts may connect large parts of the phenomenal field to one another).

RPU resonates with INVARIANCE (section 5.7) to some extent: connecting regularities are typically invariant features. However, RPU focuses on local invariant features, whereas the idea of INVARIANCE is that there may be a globally invariant phenomenal part, as in the two special versions of (hierarchical) holistic systems I mentioned in chapter 5: systems that feature a designated part at the top of the hierarchy. One possibility is that this part depends on all other parts (at least indirectly); I called this type-E holism in chapter 5. Alternatively, the special part can be such that all other parts depend on it (again, at least indirectly); I called this type-K holism. RPU is compatible with these types of globality. There would then be a sense in which the entire phenomenal field corresponds to a global experienced whole.

However, it is an open, empirical question whether this description is adequate for conscious experience. A first important step would probably consist of finding more evidence for connecting intermodal regularities (by research on intermodal grouping and crossmodal correspondences, for instance). Theoretically, possible links between hierarchical processing and phenomenal transparency should be explored (cf. Hohwy, 2014; Metzinger, 2014; Seth, 2014). In chapter 10, I return to this by discussing candidates for globally invariant parts again (like the experienced world or the experienced self).



9.5.3   Necessity

Many authors describe phenomenal unity as a necessary relation, because it is difficult to come up with uncontroversial examples in which (global) phenomenal unity breaks down. In chapter 2, I have stipulated that consciousness is necessarily unified in ordinary waking states (of neurotypical subjects). RPU satisfies this constraint, because some wholes will always be experienced (even if their degree of wholeness is low or they are strictly local wholes).




9.6   Implications of RPU

In this section, I shall explore some implications of RPU. In particular, I discuss deviations from ordinary waking states. Some of these states go along with a relative decrease in the strength of phenomenal unity; others go along with a relative increase in phenomenal unity. Furthermore, RPU assigns a special role to attention, but it does not entail correlation of attention with experienced wholeness.


9.6.1   States of Decreased Wholeness

If RPU is on the right track, phenomenal unity is unlikely to break down completely, because representing connecting regularities is a core feature of hierarchical processing in PP. Hence, whenever the brain is processing information consciously, we can assume that at least some connections between experienced features or objects are experienced as well.10

Still, drastic deviations from experience can occur in ordinary waking states. Various agnosias illustrate what happens when the brain fails to (consciously) represent some of the connecting regularities that are tracked by the brains of neurotypical subjects. In apperceptive agnosia, for instance, visual features are still experienced, but they fail to be experienced as parts of objects. Here is how Martha Farah describes what happens in such cases:

One way of interpreting apperceptive agnosia is in terms of a disorder of grouping processes that normally operate over the array of local features representing contour, colour, depth and so on (Farah, 1990). Outside of their field defects, apperceptive agnosics have surprisingly good perception of local visual properties. They fail when they must extract more global structure from the image. Motion is helpful because it provides another cue to global structure, in the form of correlated local motions. (Farah, 1999, p. 187)

However, what is interesting about such cases is that it may not be global structure per se that fails to be perceived. Instead, local visual features fail to be related to more global features (or to features in other sense-modalities), and the global structure, which is inferred, fails to take (all) local visual features into account. As Antti Revonsuo concludes: “[t]hus, patients with apperceptive agnosia undoubtedly have some sort of visual phenomenology, but of a peculiarly structureless kind, which does not suffice for being a visual model of the world” (Revonsuo, 1999, p. 178; bold emphasis added). So it seems that global visual structures fail to be experienced and apperceptive agnosics do not experience a single visual whole. But they presumably still experience some (not purely visual) greater wholes, suggesting that some connecting regularities are still represented, but presumably at higher levels of the processing hierarchy. This is in line with research on similar agnosias like Balint’s syndrome (see Shakespeare et al., 2013), in which visual abilities like scene perception (e.g., distinguishing landscapes from buildings and cities) are still intact (although the failure to perceive lower-level wholes impairs the accuracy with which scenes are identified).

Further examples of decreased wholeness, in which fewer connecting regularities are consciously experienced, can be found in research on autism spectrum disorder (ASD). High-functioning autists tend to focus more on local than on global features of visual scenes and display impaired Gestalt perception (cf. Bölte et al., 2007). As Van de Cruys et al. (2014) put it:

[T]op-down activation of holistic, Gestalt-like templates and global processing are often still possible but as a conscious strategy, when task instructions require it and enough time is available. For individuals with ASD, it is not the default, automatic processing mode. (Van de Cruys et al., 2014, p. 656)

In line with the hypothesis that optimizing precision estimates underlies the process of attention, Van de Cruys et al. (2014) suggest that ASD goes along with atypical precision estimates. More specifically, they “situate the core deficit in the high, inflexible precision of prediction errors in autism” (Van de Cruys et al., 2014, p. 652). This fits the suggestion made above that experiencing high-level wholes is only possible when attention is drawn away from low-level features. Since attention can to some extent also be volitionally controlled, it is not surprising that activation of “Gestalt-like templates” is still possible for individuals with ASD, if only “as a conscious strategy,” as the authors point out.



9.6.2   States of Increased Wholeness

An intriguing consequence of Van de Cruys et al.’s (2014) model is the following. If abnormally high, low-level precision estimates can go along with a reduced tendency to Gestalt processing, abnormally high, high-level precision estimates should go along with an increased tendency to perceive Gestalten.

RPU suggests that experienced wholeness should be stronger in contexts with less unpredictable variance (i.e., more precision). For in such contexts, variables at relatively high levels can also be strongly predictive of variables at lower levels.

The size of precision estimates is, of course, always relative. In particular, when low-level precision estimates are lower than usual, high-level precision estimates will be relatively high. As, for instance, is plausibly the case in dreams. Dream experience is largely unconstrained by sensory stimulation. In terms of PP, this suggests that the gain on sensory prediction error is turned down (Hobson and Friston, 2012, p. 92). Hence, attention is not grabbed by low-level features or objects (as in ordinary waking states; cf. Kimchi et al., 2016), and the phenomenal dream field should contain larger phenomenal wholes—in particular, unusual wholes. As Jennifer Windt points out, “the analysis of dreaming may help isolate the most basic prior expectations and patterns of predictions underlying experience” (Windt, 2015a, p. 601; emphasis added). Furthermore, “[i]f predictive models are more concerned with the gist than with the exact perceptual details, then phenomenal indeterminacy would be the natural result” (Windt, 2015a, p. 603). However, dream reports may frequently fill in details that were actually missing in dream experience itself (ibid.), which again emphasizes our brain’s tendency, and remarkable ability, to reduce uncertainty about hidden causes.

In ordinary waking states, attention will be grabbed mostly by low-level features in a perceptual scene, because that is where much uncertainty can be reduced. A quick glance tells us that the passerby on the sidewalk looks familiar, but uncertainty about who she or he is can only be resolved by attending to details like the face. In dream states, this can be radically different. Instead of seeking to reduce uncertainty about the person, our brain may only activate an amodal agent model, giving rise to a felt presence (cf. Windt, 2015a, sect. 21.1). In ordinary waking states, this model would then be enriched by focusing on salient details. This aspect can be missing in dream experience.

A further possible example is a virtual environment in which everything is pulsating in synchrony with the subject’s heartbeat. The rhythm of the heartbeat could also be played auditorily to the subject. This should lead to an increased feeling of (perceptual) unity, because many perceptual objects share a regularity (the heartbeat). However, it would be difficult to measure the degree of wholeness, apart from using subjective reports. Perhaps a new variant of full-body illusions could be developed, in which subjects experience a sense of ownership not only for a virtual body but also for other parts of the environment. However, it is possible that the overall strength of wholeness would remain the same: the sense of ownership for individual parts of the body and the environment might be weaker than the sense of ownership for parts of the body in ordinary situations (this possibility has been suggested in the context of the “three arm” version of the RHI; see Ehrsson, 2009, p. 312).

Delusions of control may be another example of unusually strong experienced wholeness. When a subject has the delusional experience of controlling parts of the environment over which she does not actually have control, she may be described as being in a state of increased wholeness, because the brain (mis)represents a regularity connecting the subject, her body, and parts of the environment.



9.6.3   Attention Does Not Correlate with Wholeness

In this section, I shall again clarify the role of attention in experienced wholeness (according to RPU). Since RPU establishes a connection between precision and wholeness, and since PP generally identifies attention with the process of increasing precision estimates, it might seem as if RPU made the following predictions: increases in attention go along with an increase in the degree of wholeness; decreases in attention go along with a decrease in the degree of wholeness. However, these conjectures are false, both theoretically and empirically.

Computationally, a crucial condition for experienced wholeness is a represented functional connection among at least three variables:
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This functional relation is modulated by the expected precision of x and y. Clearly, if the brain does not represent the functional relation described in equation 9.3, attending to x, y, or z will not entail an increased experience of wholeness, because the brain does not represent the regularity. So even if there is an objective regularity in the world (which can be modeled in a way that conforms to the general structure captured by equation 9.3), this does not mean that the brain has learned the regularity (or even that it is capable of learning the regularity).

So a necessary condition for a direct link between attention and experienced wholeness is a learned (and hence represented) regularity between different features (variables). Assuming the brain has learned such a regularity and represents it, does this mean that attention correlates positively with experienced wholeness, given a represented regularity? Again, the answer is no, because there may still be conditions under which attention does not sufficiently raise the precision associated with (x, y), and hence does not yield an experience of wholeness related to these variables. Under very noisy conditions, the expected precision associated with the variables can be extremely low, and voluntary attention may not be able to change the precision estimate sufficiently. However, under noise-free conditions, if the brain has learned the regularity, attention may increase the precision estimate and hence also the degree of wholeness (unless a strong experience of wholeness is present to begin with).

Turning to the empirical side of the coin, we can identify evidence to the effect that attention can modulate perceptual grouping, but grouping can also occur without attention, and sometimes attention does not increase perceptual grouping (see Gillebert and Humphreys, 2015, p. 749). This evidence is perfectly in line with the theoretical considerations derived from RPU.




9.7   Interim Conclusion

In this chapter, I have presented a positive proposal regarding the problem of phenomenal unity: the regularity account of phenomenal unity (RPU). The account is based on one of the central principles of predictive processing (PP), namely, the tracking of statistical regularities. When a regularity is detected in a sequence of sensory signals, it may lead to an experience of wholeness, connecting the distinct experiential contents. This idea bears similarities to other accounts of unity. It is similar to Jakob Hohwy’s suggestion that (perceptual) unity is connected to representing the causal structure of the world. It also generalizes the idea that representing common causes may underlie feature binding (and other types of binding). It also links to Jesse Prinz’s account of phenomenal unity, according to which the neural underpinning of the relation of unity is neural resonance (e.g., phase-coherent firing patterns).

RPU goes beyond such proposals by connecting some of the underlying ideas to PP. For instance, RPU makes it plausible that a unity path could exist, or that consciousness may be globally unified in the dispositional sense, because connecting regularities can, in principle, also become the target of conceptual phenomenal representations. If I experience A as connected to B, and B as connected to C, this does not ensure that I also experience A as connected to C. But the existence of such a unity path may enable a conceptual phenomenal representation of this (partial) connection. As a result, I can have something like the conscious thought that A, B, and C are connected (in the full sense). This thought would not be illusory, since an experiential connection exists between A, B, and C (albeit only a partial connection). Furthermore, the thought would add an experienced connection between A and C, and as a result, the three parts would be connected in the sense of full unity.

RPU may thus satisfy a relatively strong (though still relaxed) version of globality. In addition, it satisfies the phenomenality constraint by providing examples in which high and low degrees of wholeness are present or are not present. Besides, it might be possible to characterize the relation between different wholes in terms of experienced parthood, which could be a partial phenomenal unity relation. RPU offers a formal analysis of the mélange model, thus providing a formal analysis of how different solutions to the phenomenological Bradley can be integrated. RPU is compatible with GRADUALITY and MULTIPLICITY. RPU is an interdisciplinary account, because it is linked to PP, a computational framework that is also connected to research on the representationalist and the neurobiological level of description.



Notes

1. Of course, the connection will only be experienced when the connected features or objects are consciously experienced.

2. In the spirit of the late Wittgenstein, one could take this lack of clarity to indicate that the concept of a Gestalt is a family resemblance concept.

3. As Engel et al. (2001) point out, a very similar idea is entailed by the temporal binding model:

This model assumes that neural synchrony with precision in the millisecond range is crucial for object representation, response selection, attention and sensorimotor integration. Synchrony is supposed to enhance the saliency of neural responses, because correlated discharges have a much stronger impact on neuronal populations than temporally disorganized inputs. The core idea is that synchronization through the joint enhancement of response saliency can select and group subsets of neuronal responses for further joint processing. (Engel et al., 2001, p. 706)

4. There are different types of neural synchrony (see Engel et al., 2013). For RPU, these distinctions are only relevant to the extent that they have different effects on the neural implementations of precision estimates.

5. See, for instance, Tallon-Baudry and Bertrand (1999).

6. Today, this idea is typically explored in a more general form, by investigating the functional connectivity between neural populations and its relation to different types of sensory integration (not just feature binding). For an example, see Strüber et al. (2014).

7. A study by Banakou and Slater (2014), in which subjects perceive a virtual body, casts doubt on this hypothesis; it “suggests that agency can be self-attributed even in the absence of prior intention, feed-forward prediction, priming, and cause preceding effect. A critical contributor is the illusion of ownership over the VB [virtual body] that spoke” (Banakou and Slater, 2014, p. 17678).

8. Mroczko-Wąsowicz cites imaging studies, according to which the brains of synesthetes show greater connectivity (see Mroczko-Wąsowicz, 2011, pp. 195–196). This is remarkable, because she also criticizes authors like O’Brien and Opie (1998), who argue that neural disunity provides evidence for phenomenal disunity (see Mroczko-Wąsowicz, 2011, pp. 206–207). Mroczko-Wąsowicz accuses them of confusing vehicle with content properties—but the same objection could be raised to her view, given that she draws on evidence for stronger neural unity to support the claim that experienced unity is stronger as well.

9. Similarly, Winkielman et al. (2015) speak of feelings of “familiarity” or “regularity” in a paper on crossmodal influences:

These studies suggest that subjective experiences such as “fluency” and “familiarity” can be amodal and reflect joint influence from separate modalities. As a result, people cannot easily separate the processing quality associated with the target stimulus from contextual influences.… [P]articipants in many (though not all) experiments actually report changes in the feeling of “ease,” “effort,” “familiarity” or “regularity” associated with processing. (Winkielman et al., 2015, p. 2)

10. Theoretically, it is still feasible to hold that complete phenomenal disunity is possible. This presupposes, for instance, the existence of “microconsciousnesses,” that is, conscious experiences corresponding to simple, unbound features (Zeki and Bartels, 1998). Moreover, one would have to assume that these microconsciousnesses experiences are completely independent and do not yield any complex contents corresponding to experienced objects (a claim that even proponents of microconsciousnesses like Zeki would reject; see Zeki, 2003). There would be no experience of the body, only interoceptive sensations of events in different parts of the body, but they would not be experienced as belonging to the same body (because that would already presuppose some kind of integration, as well as representing a connecting regularity).







 



10   Putting It All Together


What is phenomenal unity, and to what extent is consciousness phenomenally unified? No simple answers to these questions can be provided, because the questions first have to be formulated more perspicuously. In this chapter, I present as succinctly as possible the main results of this monograph. I explain what the problem of phenomenal unity is, what it is not, how it can be solved, and which solutions I have explored and developed in this book. Finally, I highlight some important topics and problems I have not investigated, thereby offering suggestions for future research.


10.1   A Selective Summary

The problem of phenomenal unity is primarily a phenomenological problem, and it consists of providing a phenomenological characterization of the phenomenal difference brought about by phenomenal unity. I have called this the first problem of phenomenal unity (1PPU; see chapter 1). The second problem of phenomenal unity (2PPU) consists of analyzing this phenomenal difference on subpersonal levels of description (such as the representationalist, computational, functional, and neurobiological levels of description).

Two further problems arise from 1PPU. First, it is not clear that a phenomenal difference can exist without creating a vicious infinite regress. I have called this challenge the phenomenological Bradley (PB), because it is structurally analogous to the problem known as Bradley’s regress. Second, it is not clear whether phenomenal unity brings about a global phenomenal difference (as implied by common conceptions of phenomenal unity, such as the single state conception [SSC]). This is the challenge of providing an account of phenomenal holism that is both substantial and phenomenologically plausible.

I have identified four possible solutions to PB: phenomenal fundament, phenomenal replacement, phenomenal glue, and phenomenal disposition. These solutions are not mutually exclusive but can be combined in what I have called the mélange model. After that, I discussed in what sense these solutions can be used to define global phenomenal unity relations.



• The phenomenal fundament solution entails a special phenomenal part that exists whenever any other phenomenal part exists. A candidate is the experienced temporal flow. It is global in the sense that all other phenomenal parts depend on it. This solution can be combined with the phenomenal disposition solution: most subjects of experience are disposed to recognize that there is a single flow.

• The phenomenal glue solution involves phenomenal parts that depend on other specific phenomenal parts. A possible example is the phenomenology of field transitions that accompanies changes in the attentional structure of experience. Further examples are experienced wholes, like experienced objects, groups of objects, or multimodal scenes, in which an additional phenomenal part (a connecting regularity) is experienced. Phenomenal glues are not global in a strong sense, but they can provide indirect, hierarchical connections between all parts of a phenomenal field, as suggested by the regularity account of phenomenal unity (RPU).

• The phenomenal replacement solution can be regarded as an extreme version of the phenomenal glue solution, in which the phenomenal glue replaces the parts it connects but still somehow contains or integrates them. I have suggested that this idea can be specified within RPU, in which a connecting variable can carry the same information as the variables it connects, albeit in a different form (e.g., in a compressed or more abstract form). A strictly global version of this solution would be what I have called strong holism, in which all phenomenal parts of a phenomenal field mutually depend on one another for their existence. I have argued that strong holism is both phenomenologically and computationally implausible, and that arguments in its favor can be countered.

• The phenomenal disposition solution can be regarded as an add-on to the other solutions. If subjects of experience are disposed to experience phenomenal parts that integrate other parts, then they may believe that consciousness is phenomenally unified in a strong sense.



In the end, the discussion of 1PPU has not given rise to one single account of phenomenal unity, but it has pointed to various ways in which different phenomenal unity relations (that are in certain senses global) can be conceptualized. The resulting view on phenomenal unity can be characterized by the following features.



• MULTIPLICITY: Different types of phenomenal unity can exist, and the same type of phenomenal unity can be multiply realized in the same phenomenal field.

• GRADUALITY: Some phenomenal unity relations can be gradual, that is, there can be different degrees of experienced unity (or wholeness).

• INVARIANCE: Many instances of phenomenal unity involve experiencing invariant properties.



RPU combines these three features. INVARIANCE is particularly relevant, because it offers the conceptual possibility of globally invariant phenomenal parts. A phenomenal fundament (like the experienced temporal flow) is a candidate for such a part. Further candidates are the experienced self and the experienced world.

I have suggested that the best way to analyze the latter two is in terms of the experienced first-person perspective: there is no invariant phenomenal part that could be described as the experienced self or the experienced world and directly connects all other phenomenal parts. However, whenever we experience something, we experience it from a certain point of view, and this point of view is subjective, because it is shaped by experienced ways in which we can interact with our environment. I have called the corresponding phenomenal properties I can and I am properties (because they characterize what it is like to experience the ability to act, as well as the execution of an action). Crucially, the most fundamental I can and I am properties are associated with mental agency (e.g., attentional agency), because experiences of bodily agency can be absent in certain states of consciousness (e.g., in some dreams).

Having discussed ways in which 1PPU can be solved, I then turned to 2PPU, which provides analyses of phenomenal unity on subpersonal levels of description. To facilitate this part of the project, I introduced core concepts and ideas from predictive processing (PP). A central feature of PP is that it analyzes attention as the process of optimizing precision estimates. Since many theories of consciousness entail an intimate relation between consciousness and attention (although they may be dissociable), research on PP can fruitfully be connected to research on consciousness. In particular, I have shown how different instances of experienced wholeness can be accounted for in terms of a single computational principle: the tracking of connecting regularities. Furthermore, I have shown how key ideas of the mélange model can be described mathematically. The resulting account is RPU, which provides a partial solution to 2PPU, because it shows how certain phenomenal unity relations can be analyzed on the (neuro-) computational level of description. Since PP also points to possible neural implementations of the computations specified in this framework, RPU has implications for the neurobiological level of description. In particular, it is consistent with the assumption that different types of functional connectivity play a central role in bringing about various types of experienced wholeness.

This is not the only way in which PP can contribute to research on phenomenal unity. Part of what shapes our sense of phenomenal unity is the experienced first-person perspective, because our experience of things from a subjective point of view is an invariant feature of ordinary waking states. The most fundamental aspects of the experienced first-person perspective may be the attentional structure of conscious experience, along with feelings of attentional agency. Computationally, this may be underpinned by the optimization of precision estimates, based on what Thomas Metzinger calls an epistemic agent model (see Metzinger, 2017, sect. 3.1). Phenomenologically, this optimization process may create a sense of ownership not only for shifts of external attention but also for internal attention (introspecting one’s own mental states), yielding an experienced “grip” on one’s conscious experience. Mental agency may in general go along with phenomenal glues, and we can expect PP to provide conceptual tools that can be used to specify their contents and the represented goal states of mental actions (e.g., in terms of the precision of probabilistic representations; see Pezzulo, 2017, sect. 4).

The results described above are part of the constructive contributions made by this monograph. A critical claim regarding the debate on phenomenal unity is that the commonly adhered to SSC of phenomenal unity should be rejected. According to SSC, unity goes along with the existence of a single conscious state. This approach shifts the focus away from the phenomenological core of the problem and suggests making progress by taking a metaphysical detour. I have argued that this shift creates additional problems that ultimately prove to be red herrings, because even solving these problems would not tell us what the experiential contribution of phenomenal unity is.

Instead, I have shown that progress in solving the problem of phenomenal unity can be made by taking 1PPU seriously. Relevant results and ideas can be found in phenomenological accounts and research on Gestalt theory, as well as in contemporary work in cognitive science (e.g., cognitive psychology and theoretical neuroscience). Indeed, as soon as we focus on how accounts of phenomenal unity can satisfy both phenomenality and versions of globality, blind alleys can be avoided, and possible paths to solutions are revealed.



10.2   Suggestions for Future Research

There are many paths I have not explored in this book. For instance, I have not analyzed the experienced temporal flow in terms of PP. An important contribution to this topic is provided by Hohwy et al. (2015). A PP account of the experience of temporal wholes and the contents of the specious present is developed in Wiese (2017). Future research should deal with the question of how deviations in time perception (e.g., in schizophrenia or autism spectrum disorder) can be accounted for in terms of PP (cf. also Hohwy et al., 2015).

The many possible connections between research on consciousness and PP also deserve further investigation. It would, for instance, be desirable to have a PP account of working memory. Working memory is plausibly related to global availability, which in turn is probably necessary for consciousness. Furthermore, global availability is connected to global (functional) integration and thus may play a role in striking a balance between integration and segregation. This connection, in its turn, is a fundamental principle of brain connectivity, and it would be interesting to see whether it could be linked to local and global unity. Understanding working memory in terms of PP is therefore an important desideratum for future research.

Another topic I have not discussed is that of cognitive phenomenology. A lot of research on consciousness focuses on perceptual and especially on visual consciousness. But much of our conscious life occurs in the realm of thought. Cognitive phenomenology is not yet well understood, and it poses enough problems for a volume of its own. At the same time, it is relevant to the problem of phenomenal unity, because mental agency and cognitive phenomenal parts may give rise to quite flexible phenomenal glues (which can also be combined with the phenomenal disposition solution to PB).

Hopefully, you have found some of the claims put forth in this book convincing. At the least, I hope to have provided you with useful suggestions as to how insights from philosophy, cognitive science, and PP can be integrated and applied to consciousness and phenomenal unity.







 



Glossary



Definitions from Chapter 2

Phenomenal Field   A phenomenal field is a maximal collection of phenomenal parts experienced by the same subject of experience at the same time.

Phenomenal Part   A phenomenal part is characterized by a phenomenal property that is instantiated by a subject of experience at a time. This phenomenal property can be formally identified with a phenomenal content (i.e., the content of a phenomenal representation).

Subject of Experience



1. The logical subject of experience is the entity to which conscious experiences are ascribed, and which is referred to in the individuation of phenomenal parts. I identify logical subjects with organisms.

2. The phenomenal subject of experience is the entity to which consciousness appears, namely, the experienced subject. I mainly use this notion to clarify what I do not mean by a subject of experience.



The Problem of Phenomenal Unity (PPU)   The problem of phenomenal unity has two aspects:



1. How can phenomenal unity be characterized phenomenologically?

2. How can phenomenal unity be analyzed on subpersonal levels of description?



The first problem (1PPU) consists of characterizing the phenomenal difference between unified and disunified phenomenal fields. The second problem (2PPU) consists of analyzing this difference on subpersonal levels (e.g., representationally, computationally, and neurobiologically).

The Phenomenal Difference   The term “the phenomenal difference” denotes the phenomenal difference between phenomenally unified and phenomenally disunified phenomenal fields (unless stated otherwise).

Logical Taxonomy of Unity Relations



1. Partial unity. A unity path connects all pairs of phenomenal parts in a phenomenal field.

2. Full unity. Every pair of phenomenal parts in a phenomenal field is unified.

3. Total unity. Any subset of phenomenal parts in a phenomenal field is unified.



Three Core Constraints on Accounts of Phenomenal Unity

Constraint 1: Phenomenality   The phenomenality constraint demands that an account of phenomenal unity specify not just under what conditions phenomenal unity is present, but also how it can be described phenomenologically.

A weaker version is the following. An account of phenomenal unity should at least give examples of phenomenal unity and of phenomenal disunity. These should display a phenomenal contrast. If the hypothesis that phenomenal unity exists provides the best explanation for this phenomenal contrast, the existence of phenomenal unity is supported.

Constraint 2: Globality   Phenomenal unity is a global relation (between all parts of the phenomenal field).

Weaker versions are:



1. Phenomenal unity is not a relation between all phenomenal parts, but between almost all of them (almost the entire phenomenal field is unified).

2. Phenomenal unity is a gradual relation: it can hold to different degrees between phenomenal parts.

3. Phenomenal unity is a dispositional relation. At any time, all phenomenal parts of a field are “unifiable,” but, in actual fact, only some of them are unified.

4. Phenomenal unity is not a global relation in the sense of total unity; however, every phenomenal part is unified with at least some other phenomenal parts.



Constraint 3: Necessity   Consciousness is necessarily unified in ordinary waking states (in neurotypical subjects).



Definition from Chapter 3

The Single State Conception (SSC)   According to SSC, phenomenal unity goes along with (or can be defined with reference to) the existence of a single conscious state that encompasses all of the subject’s phenomenal parts.



Definitions from Chapter 4

The Phenomenological Bradley (PB)   The phenomenological Bradley (PB) is a phenomenological version of Bradley’s regress. The basic problem is this. If two or more phenomenal parts in a phenomenal field are unified, and if this relation is itself experienced, how can we account for this without starting a vicious regress?

Possible Solutions to PB

The Phenomenal Fundament Solution   There is a fundamental phenomenal property Ffund on which all other phenomenal properties depend for their existence. A possible example is the experienced temporal flow.

The Phenomenal Glue Solution   There is a unifying phenomenal part, a special “gluing” part Fglue, that is only instantiated if two (or more) specific other phenomenal parts are instantiated. Then two different phenomenal fields (each of which is phenomenally unified) must differ both in at least one gluing part Fglue and in at least one further phenomenal part.

The Phenomenal Replacement Solution   Identify a phenomenal difference without presupposing that there is some (additional) phenomenal property that makes the difference (example: the difference between experiencing first an event A, and then an event B, and experiencing A-followed-by-B). According to this solution, phenomenal unity and disunity differ, but this difference is not something additional. It is more like the difference between two distinct phenomenal properties.

The Phenomenal Disposition Solution   Subjects with unified phenomenal states are disposed to enter cognitive states which have the potential to integrate different experienced contents.

The Mélange Model: Integrating Different Solutions   The mélange model offers an illustration of how different solutions can be combined. First, the phenomenal glue and the phenomenal replacement solutions can be regarded as differing in degree. Second, the additional phenomenal part, by virtue of which two phenomenal parts are unified, can either actually be present or potentially be present (there may be a disposition to experience this additional part). Finally, if the fundamental phenomenal part Ffund featured by the phenomenal fundament solution is not a separate phenomenal part, but is a nonseparable part shared by all parts of a phenomenal field, then the phenomenal fundament solution may turn out to be just a version of the phenomenal replacement solution (in which parts A, B are replaced by parts A-C, B-C, where C is the fundamental phenomenal part).



Definitions from Chapter 5

Relaxed Globality   In a very general sense, we can say that a phenomenal field is globally holistic if every part is connected to every other part, or if every part depends on every other part of the field. However, there are at least two alternative ways of formulating globality while still capturing a core semantic component of the constraint, namely, a universal quantifier (the reference to all parts of the phenomenal field):



1. A system is globally holistic if at least one part depends on all other parts (or is connected to all other parts). (type-E whole)

2. A system is globally holistic if there is at least one part on which all other parts depend. (type-K whole)



Both types are present in wholes that have mutually dependent parts (type-H wholes).

Strong Phenomenal Holism   A phenomenal field is unified in the sense of strong phenomenal holism if all its phenomenal parts depend for their existence on all other phenomenal parts of the same field. (I argue in section 5.3 that phenomenal fields are not unified in this sense.)

MULTIPLICITY   If we assume that phenomenal unity is more about experienced wholeness than about the wholeness of experience, it is only a short step to the assumption that phenomenal unity is not a single phenomenon. This can either mean that there are different kinds of phenomenal unity relations, or that, in the same subject of experience, there can be multiple instances of phenomenal unity at the same time. Both options suggest that we can experience different wholes at the same time. This is MULTIPLICITY.

GRADUALITY   The assumption underlying GRADUALITY is that the degree to which experienced objects are experienced as wholes varies. MULTIPLICITY implies that there are different ways in which wholes can be weakly global, and GRADUALITY suggests that different types of globality go along with different degrees of experienced wholeness.

INVARIANCE   The idea underlying INVARIANCE is that there is always something that is experienced as unchanging, as remaining invariant. A global example could be the experienced temporal flow, which may be shared by all phenomenal parts. The most promising candidates for global invariants are the experienced world and the experienced self.



Definitions from Chapter 6

I can and I am Properties   This is a conceptual distinction between two types of phenomenal properties: I can and I am properties. The first refers to experiencing the possession of an ability, the second to experiencing the exercise of an ability (and consciously attributing the ability to oneself).

Attentional Agency (AA) and the Epistemic Agent Model (EAM)   Thomas Metzinger (2013, p. 2) defines attentional agency (AA) as the ability to volitionally shift one’s focus of attention. It can be associated with both the I can and I am properties, because the ability to control one’s attentional focus can be experientially manifest even when one it is not exercising it.

If AA is embedded in the subject’s self-model, it corresponds to a sense of controlling (or being able to control) the contents of consciousness to some extent. As Thomas Metzinger puts it: “To consciously enjoy AA means that you (the cognitive system as a whole) currently identify with the content of a particular self-representation, an ‘epistemic agent model’ (EAM …) currently active in your brain” (Metzinger, 2013, pp. 2–3).

Types of Efficiency Associated with a Hierarchy of Wholes   We can distinguish at least the following types of efficiency:



1. Computational efficiency: approximating (mathematical) functions that are computed.

2. Informational efficiency: compressing data (perhaps salience-driven), reducing channel length, exploiting channel capacity (channel capacity is reached when the mutual information between signals sent and received is maximal).

3. Functional efficiency: local changes (in a small part of the system) have global effects (in many other parts of the system).

4. Metabolic efficiency: reducing neural wiring (which is metabolically costly), especially the length of neural connection, or reducing metabolically costly neural dynamics.





Definitions from Chapter 7

Predictive Processing (PP)   Predictive processing implies that neural processes compute hierarchically ordered estimates that are predictive of each other. This enables approximating Bayesian inference by locally computing predictions, prediction errors, and updates of estimates. Prediction errors are weighted by precision estimates, which code the expected reliability, salience, or context-relevance of the associated estimates.

Karl Friston’s Free-Energy Principle (FEP) and Active Inference   The free-energy principle is a very general formal description of active organisms. It is based on the assumption that organisms must occupy very limited regions of their state space, otherwise they die. Formally, this means that the entropy of their sensory states must be low, given a model that describes an organism capable of survival. The organisms can achieve this by minimizing free energy, but only if they actively change sensory signals (in other words, they must act). The computational processes underpinning the minimization of free energy are subsumed under the label of active inference. Under very general assumptions, minimizing free energy entails minimizing prediction error. Hence, there is a sense in which active inference subsumes predictive processing.



Definition from Chapter 8

The Surprisal Principle   This principle is based on a proposal by Jakob Hohwy (2012). The content of a representation is only consciously experienced if some surprisal (prediction error) is still associated with it. If it does not yield a prediction error (because it is perfectly predictable), or if the associated prediction error is attenuated by precision expectations, the content will not be consciously experienced.



Definitions from Chapter 9

Connecting Regularity   A connecting regularity is a variable Z that connects two or more variables X, Y in the sense that there is a (probabilistic) functional relation, so that Z is predictive of X and Y. The degree to which it is predictive of the variables it connects may influence the degree of experienced wholeness.

The Regularity Account of Phenomenal Unity (RPU)   When the brain tracks a connecting regularity (which is predictive of different features, objects, or events, represented by certain variables), there will be an experienced connection between those features (or the respective objects or events). RPU predicts that the degree of experienced wholeness correlates with the estimated precision associated with the connected variables. Since PP identifies optimizing precision estimates with the process of allocating attention, RPU also predicts that the degree of experienced wholeness can be influenced by attention. (But there is no strong positive correlation between attention and experienced wholeness, because the connecting regularity must also be predictive of the connected variables. This cannot be enforced by attention.)
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