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Dieter Sturma

Mind & Time: Interdisciplinary Division of Labor

1. Approaching Mind and Time

In answering the question of what it means to live the life of a person,
one cannot help but to refer to the experience of the passage of time
as well as to self-consciousness with its deep questions of existence,
mortality, and the meaning of life. The experience of time is clearly at
the very center of the workings of the mind. We experience the passing
of time on very different levels, from brief moments to whole lives, to
historical epochs that exceed the lifetime of any person. On closer
examination, it appears more and more puzzling what actually con-
nects these different moments and periods of time. The more so as
humans have dramatically expanded the temporal horizons through-
out the cultural history. The human time horizon leads not least to the
problem of the place that human consciousness occupies in the fabric
of the world in contrast to everything else that senses and experiences.

The widening of the temporal horizon is the result of technology,
which includes above all language—the technique of expression—and
formal techniques such as counting and calculation. In particular,
drawing a line and its partitioning belongs to the primal scenes of
technology. This simple technique of linearity has put us on a path to
the modern scientific image of the world and to the measurement of
time. The primal scene is the reconstructed process that stands at the
beginning of that path that eventually leads to the modern scientific
image of the world. Along this path, the expectation has been formed
thatinsights into the fabric and workings of the universe can be gained
from the mathematical measurement of space and time. Even today,
this expectation has lost none of its relevance.

There are apparently two different ways to approach mind and
time. We can either explicitly take the perspective of a person with
her subjective point of view or an objective standpoint, which is
formed, as it were, by a view from nowhere on the sequence of events.

7



https://doi.org/10.5771/9783495994078
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Dieter Sturma

Perspective-independent descriptions register the succession of
events without reference to the passage of time. The objective des-
cription of the centerless view lacks the experiential presence, which
has such an overridingimportance in conscious life. It therefore comes
as no surprise that the terms »mind« and »time« have been associated
with so-called hard problems again and again—this applies both in
semantic and explanatory respects as well as in systematic respects.

When we deal with manifestations of the human mind, we soon
stumble upon temporal aspects of perceiving, knowing, behaving,
deciding, and acting. These mental acts stand in a peculiar connection
with the course of events. Therefore, the question arises whether time
is something that directly depends on these processes or whether it
runs independently of them. This question has often been answered
by saying that time is ultimately an illusion, or at best that it can be
understood as a certain perspective on the course of events.! In any
case, the modern philosophy of time takes its starting point from the
thesis of the unreality of time as it has been developed, for instance
by John Ellis McTaggart.

In the context of the development of his naturalistic system,
Spinoza pointed out that time is not a determination of things, but
only a way to think about them that enables us to explain duration.?
The metaphor of the passing of time, which we so frequently
encounter in everyday life, misleads us about a puzzling phenomenon,
especially since there is no direct evidence for the experience of time
as such. Rather, it seems that the subjective experience of time
depends on the propositional content of the respective perceptions of
the course of events. Temporal processes are accordingly inseparable
from spatial processes.

Nevertheless, it would be hasty to regard time as not real or as a
mere illusion. A person who expresses the words »here« and »now« or
conceives themin the mind, makes herrespective position in the world
explicit and takes by this mental act a new attitude to her reality with
new options for action. A person who masters the language of time is
capable of perceiving and changing the course of events in a specific
way. With persons, a perspective appears in the world, which joins the

L Cf. Rovelli 2018, 40: »The idea that a well-defined now exists throughout the uni-
verse is an illusion, an illegitimate extrapolation of our own experience.«

2 Cf. Spinoza 1972, 244: »Quare tempus non est affectio rerum, sed tantum merus
modus cogitandi [...] durationi explicandae inserviens.«

8
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sequences of »before,« »simultaneous,« and »after,«—McTaggart’s B-
series—but consistently occupies a new present with a new past and
future—McTaggart's A-series.> With the terms »here« and »now« a
unique constellation manifests itself in the B-series with elements of
the A-series.* This complicated relationship is likely to contribute
significantly to the impression of the passage of time.

For us, the passage of time always points to the future, of which
we have no knowledge, but about which we can make plausible con-
jectures. The plausibility of these conjectures depends to a not incon-
siderable degree on the information we have about relevant events of
the past and present. These events are determined by causal relations
which follow the B-series. An event is never followed by its cause. Our
understanding of time accompanies the direction of causality.” Atleast
in this respect, time is not a mere illusion, but an expression of real
processes.

2. What is Time?

The consciousness of the human life-form is characterized by its own
way of dealing with temporal processes. It is often assumed that the
analysis of the experience of time is the key to the understanding of
human consciousness. But both fields of investigation are still dom-
inated by profound controversies, and it looks as if the difficulties
would be doubled if they were brought together.

Physicalism as well as most naturalistic approaches deny the
possibility of speaking of a passing of time. The physicalist and nat-
uralist positions are confronted with the phenomenological view,
which understands the passage of time as the core of the experiential
reality of persons. This opposition still characterizes current research.
Yet, in recent debates, conceptions are emerging in which the physical

3 Cf. McTaggart 1927, 9-31.

4 Cf. Prosser, 3: »There is [...] an ever-changing succession of A-series, always
consisting of the same series of physical events but with a different time being present
on each series, and with other time’s A-series positions differing accordingly.«

5 Cf. Prosser 204: »Earlier events cause later ones, but not vice versa. [...] A per-
son'’s brain, at any given time, contains informational traces of the past (in memory),
but not the future (the subject can, of course, have true beliefs about the future, but
these are not the result of any causal influence by future events).«
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view and the phenomenological view no longer appear to be mutually
exclusive.®

What we seem to know is that we can measure time with a variety
of techniques. These techniques, however, say little about the expe-
riential awareness of temporal consciousness as distinct from the
experiences of other forms of life. Further, we presuppose that the
consciousness of a person is for the most part transparent and self-
referential. We can ask persons what they are thinking about or what
their thoughts are at this specific moment. But we also imply that not
every mental process is explicitly experienced. Not least, we are skep-
tical that we can measure consciousness as such.”

In the history of philosophy, there are early philosophical
approaches to dealing with the difference between subjective and
objective time. Aristotle and the Stoics bring time into a direct con-
nection with movement and process. This is in contrast with the later
view that time emerges from activities of consciousness. This position
is associated with Descartes and sometimes with Augustine, but espe-
cially with Kant, Brentano, and Husserl. However, this constellation
of theories is not as clear as is often suggested.® It is widely accepted
that Husserl's phenomenological method marks an innovative turn
for the 20 century in the philosophy of the time.’

3. The Semantic and Methodical Challenges

In methodological and semantic terms, it hardly escapes the attention
that conceptions or ideas of time are referred to using metaphorical
expressions, such as »time flows,« »time drags on,« or »time stands
still.« These metaphorical expressions, as familiar as they may seem
to us, are anything but harmless from a philosophical point of view,
and it is of utmost necessity that they be subjected to semantic ana-
lysis.]o Without conceptual analysis and linguistic control, metaphors
generate inconsistent or contradictory ideas, especially when they are
taken directly as representations of the way things are. Particularly,
in the case of expressions like »mind« and »time« linguistic clarifica-

6 Cf. Chauvry 2023.

7 Cf. Herzog 2023, Beauducel 2023.
8 Cf. Horn 2023, 99-102.

9 Cf. Horn 2023, 96-99.

10 Cf. Bartmann 2023.
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tions and conceptual analysis are indispensable. Linguistic vagueness
is impressively revealed by the supposedly simple question »When is
now?«.!! Not only is it impossible to answer it in a sufficiently dis-
criminating way, but it confronts us directly with the fundamental
problem of the pros and cons of discrete temporal units.'?

Empirical studies indicate that the threshold for the distinction
of temporal units is measurable. This does not mean that no mental
activities take place beyond these boundaries.!> We are dealing with
different scientific resolutions of time relations. The sequences of
objective or physical time run to a large extent below the threshold of
subjective awareness.!*

There is no consensus on the use of the concepts »mind« and »ti-
me«—neitherinterdisciplinary norintradisciplinary. Contrary to what
is widely implied, the absence of a consensus need not necessarily be
understood as a semantic disaster. It is quite possible that it is a ma-
nifestation of an inevitable incoherence, which could result from the
phenomenon as such or from limited epistemic access. Furthermore,
in the case of the concepts »mind« and »time« there are established
practices of language use, which also allow for methodical compari-
sons and identifications of relationships. In this way, no unified pic-
ture emerges, but at least a retraceable linguistic constellation of defi-
nitions, connections, discontinuities, and oppositions. In this
situation, a method is appropriate that is oriented towards semantic
diversity and division of labor—as is indicated for instance in Wittgen-
stein’s reflections on language games and family resemblance.!®

4. Interdisciplinary Diversity and Division of Labor

The different approaches to »mind« and »time« open a wide interdis-
ciplinary field. In its everyday research, a single discipline does not
aspire to cover a wide research field in its entirety—although some
public statements seem to suggest otherwise. A single discipline does
not have the instruments and methods needed for all aspects of the
research area at its disposal. At any rate, the focus is usually on only

11 Cf. Gale 1964.

12 Cf. Herzog 2023, 56.

13 Cf. Herzog 2023, 58-62.

14 Cf. Herzog 2023.

15 Cf. Wittgenstein 1958. 5-13, 32, 33.

11
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one approach. No single discipline is able to encompass the entire
scope and complexity of the field of investigation of »mind« and »ti-
me.«!6

In the thematic connection of »mind« and »time,« we are dealing
with a phenomenon which is in each case only accessible in certain
aspects. This leads to the challenging interdisciplinary task of elabo-
rating the corresponding relations and connections—such as between
neuroscientific findings, psychometric approaches, and investigations
in the disciplines of psychology, philosophy of science, epistemology,
philosophy of language, and philosophy of mind. This constellation
obstructs from the outset dualistic and eliminative positions that are
still widespread in theories of mind and time. Interdisciplinary diver-
sity and division of labor can only come about within a worldview that
is, in the broadest sense, both naturalistic and open for revision.”

For example, in investigations of decision-making, results have
been worked out in different scientific disciplines, such as philosophy,
psychology, neuroscience and economics, which in turn are, or can be
made, the subject of interdisciplinary research. In specific decisions,
the respective attitude of a person, which she adopts towards imme-
diate consequences or later consequences of her actions, is of critical
importance.!® This means that a person's subjective attitude is the
origin of processes that can be identified, measured, and evaluated by
various disciplines.

For all the mystery and indeterminacy that surrounds the expres-
sions »mind« and »time,« they always refer to ways in which people
deal with reasons and their temporal perspectives. This practice ulti-
mately determines who we are and who we can be. These days, how-
ever, one wonders whether our use of reason, mind, and time is unique
once and for all or whether biological, social, and technical processes
can lead to radical changes."”

In personal and institutional decision-making, developments of
Artificial Intelligence are becoming more and more important and
obviously influence future manifestations of the human mind and
knowledge.? Regardless of the expansion of technical automation,
persons can deliberately change the course of events with their deci-

16 Cf. Beauducel 2023, 17-18.

17" Cf. Beauducel 2023, 19-21, Sturma 2023, 131-132.

8 Cf. Parfit 1984, ch. 8: Different Attitudes to Time, 149-186.
19 Cf. Heinrichs 2023, 53-54.

20 Ettinger, Ulrich, Keidel, Kristof & Murawski, Carsten 2023.

12
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sions. But they need to ask about impacts when technical systems,
designed to execute processes previously initiated only by a person,
change the course of events independently of human control. We must
even consider the possibility that the proliferation of automated tech-
nical interventions will require us to expand the semantic field of the
expressions »mind« and »knowledge.« The way we deal with time and
especially with self-consciousness seems to stand in the way of such
an expansion. The time has not yet come for us to accept full-heartedly
systems of Artificial Intelligence as one of us?'—as beings we can
question about their conception of future and past.

The contributions in this volume explore in an interdisciplinary
division of labor the semantic, systematic, and empirical constella-
tions of mind and time by using their respective scientific methods.
They dispense with grand theory and limit themselves to tracing those
contours of mind and time accessible from their respective methods
from which, under favorable circumstances, a larger picture emerges.
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Consciousness and Psychometric Modeling

Entering >consciousness< into Google Scholar on Dec. 16th 2020
yielded 4.500.000 hits. There is a plethora of researches, paradigms,
and results related to consciousness. One might conclude that this is
an especially productive and innovative area of research. However, the
wealth of issues, results, and paradigms on specific conscious pro-
cesses as well as on general issues of consciousness may also indicate
that some scientific disciplines (e.g., neuroscience, theology, philos-
ophy, psychology) are partly unable to cope with the broadness, het-
erogeneity, and complexities implied by the topics related to >con-
sciousness<. It seems that research on consciousness is still quite a
challenge. In the following, a transdisciplinary perspective on con-
sciousness will be tried out. The transdisciplinary perspective is based
on the analysis of a possible parallelism between (1) some neurocog-
nitive results on consciousness, (2) some philosophical accounts on
consciousness, and (3) psychometric modeling and its possible rela-
tionship to consciousness. The arguments from each discipline are
outlined in a separate section below. The parallelism that will be out-
lined below is based on the observation that some neurocognitive
results indicate (1) that a localization of specific brain regions of con-
sciousness might be difficult, that (2) a philosophical demonstration
of consciousness of individual reactions might be impossible, and (3)
that consciousness can be distributed on >true< and >error< compo-
nents of measurement so that psychometric measurement cannot
unambiguously determine the latent variables that are the basis for
(conscious) behavior. Thus, the parallelism implies that conscious-
ness occurs at the borders of neurocognitive science, philosophy, and
psychometrics. If consciousness is placed at the borders of the disci-
plines, one may ask why humans use the term >consciousness< in
order to provide statements on a scientifically rather intangible phe-
nomenon. A tentative answer to this question is presented in the final
part of the third, psychometric section: In a simulation study, a model

17
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whose number of parameters was larger than the number of measured
variables was more robust against minor and irrelevant changes in the
data. The phenomenon of a model having more parameters than mea-
sured variables is termed »indeterminacy« in the psychometric litera-
ture. It was proposed that there might be an adaptive advantage for
organisms to be regulated by a system that can be described as an
indeterminate model that is robust against minor data changes
because a robust model may enhance the continuity of behavior across
time. If consciousness is an aspect of such a model, an organism
equipped with consciousness may have an advantage in producing
substantial continuity of behavior. Moreover, one may use the
term >consciousness< in order to describe a system providing behavior
that is consistent across time but that can nevertheless not be unam-
biguously determined from available data. This is, of course, a tenta-
tive interpretation of the outlined parallelism of neurocognitive,
philosophical, and psychometric perspectives. Certainly, other trans-
disciplinary perspectives on consciousness are possible. Nevertheless,
in order to provide a basis for further research, the details of a per-
spective on consciousness being related to complex neuronal net-
works, being nearly intangible in the philosophical sense, and being
psychometrically indeterminate will be presented in the following.

1. Some Neurocognitive Results on Consciousness

One strategy to cope with the complexities of research on conscious-
ness might be to investigate manifestations and neural correlates of
consciousness to manipulate conditions of conscious awareness, of
conscious stimulus processing, or to use the natural variation of con-
sciousness that occurs with sleep or brain injuries.! By means of this
strategy investigators emphasized testable hypotheses on conscious
processes. Testable hypotheses on conscious processing have regu-
larly been investigated by means of different neurocognitive methods.
For example, event-related potentials (ERP) of the electro-encephalo-
gram have been investigated because of their high temporal resolution
and functional magnetic resonance imaging (fMRI) has been per-

1 Sohn 2019.

18
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formed because of its high spatial resolution.> Several experimental
paradigms in the context of cognitive neuroscience and psychology
have been used for the investigation of conscious stimulus processing.
For example, the attentional blink paradigm refers to temporary
impairment of attention occurring when two or more target stimuli
have to be processed in very close temporal proximity.® Target stimuli
are those stimuli that ask participants to react when they occur. When
there is temporal proximity of two target stimuli, the second target
stimulus is not always detected, which might be regarded as an »atten-
tional blink< or as a temporary impairment of conscious perception.
It has been found that the accuracy in detecting two successive targets
is positively correlated with intelligence.* The detection of two suc-
cessive targets implies that the attention of participants does
not >blink« during the period of successive target presentation. This
phenomenon has been named as (suppression of) attentional blink.
The attentional blink has been addressed in ERP studies in order to
investigate at which processing stage the impairment of attention
occurs.’ There are several ERP studies based on manipulations of
conditions for stimulus detection that have been related to conscious
awareness. Many studies investigate the amplitude of the P300 com-
ponent, i.e., the size of a positive deflection occurring about 300 ms
after a stimulus® as an indicator of conscious perception even when
earlier ERPs could also mark conscious perception.” Although this is
an example for a neurocognitive correlate of consciousness, results
based on stimulus detection paradigms are typically restricted to con-
scious stimulus detection and do not refer to the concept of con-
sciousness as a whole.

Although the use of experimental paradigms in cognitive neu-
roscience allows to measure conscious processes, the results of several
experimental studies depend on the specific design and should per-
haps not be generalized to consciousness as a whole. An example for
the problem of specificity could be the debate on whether neural cor-
relates of consciousness primarily activate frontal or more parietal

Goense, Bohraus & Logothetis 2016.
Shapiro, Arnell & Raymond 1997.
Klein, Arend, Beauducel & Shapiro 2011.
E.g. Kranczioch, Debener & Engel 2003.
E.g. Kranczioch et al. 2003 and Lamy, Salti & Bar-Haim 2008.
Rutiku, Martin, Bachmann & Aru 2015.

N Gk w R
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parts of the cerebral cortex.® When conscious perception is measured,
regions in more parietal parts of the cortex were shown to be activated.
Koch et al. summarized: »... we describe recent findings showing that
the anatomical neural correlates of consciousness are primarily local-
ized to a posterior cortical hot zone that includes sensory areas, rather
than to a fronto-parietal network involved in task monitoring and
reporting.«’ In contrast, when conscious motor reactions or active
responses are measured, the prefrontal cortex turns out to be impor-
tant. Accordingly, Odegaard et al. conclude: »The literature highlights
[Prefrontal Cortex] PFC’s essential role in enabling the subjective
experience in perception, contra the objective capacity to perform
visual tasks; conflating the two can also be a source of confusion.«!9
Thus, experiments inducing responses resulting from consciousness
emphasize frontal regions and experiments inducing conscious per-
ception are more related to activity in parietal regions of the cortex.
This is not surprising as motor responses are more fronto-centrally
located whereas sensory perceptions are more parietally located in the
brain.!! This demonstrates that the frontal or parietal localization of
consciousness depends on the experimental paradigms. However,
some neurocognitive results do not relate consciousness to specific
brain areas. For example, Agnati et al. proposed mosaic networks
made of hierarchically organized functional modules as a basis of
consciousness. The mosaic networks allow for the realization of a wide
spectrum of different neuronal assemblies, leading to the emergence
of neural correlates of consciousness. Agnati et al. relate conscious-
ness to very basic processes of neuronal activation that are widely
distributed in the brain.!? Demertzi et al. report results indicating that
broad and complex neural networks can be related to conscious-
ness: »We identified a pattern of positive and negative long-distance
coordination, high modularity, with low similarity to the anatomical
connectivity, potentially relevant for the support of conscious cogni-
tion (pattern 1). We also identified a pattern of low interregional
dynamic coordination, low efficiency, with high similarity to anatom-
ical connectivity, potentially specific to reduced or absent conscious

8 Koch et al. 2016 and Odegaard et al. 2017.
9 Koch et al. 2016, 307.

10 Odegaard et al. 2017, 9593.

1 Gray & McNaughton 2000.

12 Agnati et al. 2012.
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processing...«.!3 These and other results on a global neuronal
workspace!? indicate that consciousness is related to a complex coor-
dination of processes that is not necessarily limited to a specific brain
region. The idea that a complex long-distance coordination might be
essential for consciousness might fit with the philosophical perspec-
tives on consciousness summarized in the next paragraph.

2. Some Philosophical Views on Consciousness

Specific neuronal regions that are related to specific conscious pro-
cesses may be compatible with a philosophical mind-brain dualism in
that they allow for the identification of functional-anatomic sub-
strates underlying specific mental processes. In contrast, neurocog-
nitive results indicating the relevance of complex distributed neuronal
networks as a basis for consciousness imply that large parts of the
brain are the relevant functional-anatomic substrate of consciousness.
The hypothesis that large parts of the brain are the basis for con-
sciousness is certainly not a >bold hypothesis< in the sense of Pop-
per.!® In order to avoid trivial predictions, it might be helpful to com-
bine the results indicating the relevance of large neuronal networks
with philosophical positions that overcome the mind-brain dualism
as well as neuroanatomical reductionism. According to Hagberg
Wittgenstein provides a philosophical perspective on consciousness
that overcomes the mind-brain dualism and the neuroanatomical
reductionism.!® It is therefore interesting to relate the neurocognitive
perspective on consciousness as resulting from a complex coordina-
tion pattern with the philosophical perspective of Wittgenstein: »But
isn't it our meaning it that gives sense to the sentence? (And here, of
course, belongs the fact that one cannot mean a senseless series of
words.) And »meaning it< is something in the sphere of the mind. But
itis also something private! It is the intangible something; only com-
parable to consciousness itself.«” From some neurocognitive models,
consciousness is a complex pattern and from Wittgenstein's philo-

13 Demertzi et al. 2019, 3—4.

4 Dehaene, Charles, King & Marti 2014.
15 Popper 1979.

16 Hagberg 2018.

17 Wittgenstein 1958a, 358.
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sophical perspective, it is an »intangible something¢. Lehrer’s more
recent philosophical approach on consciousness may also fit to these
ideas as he relates consciousness to the freedom of representation.18
Lehrer assumes that conscious states provide the individual with the
freedom of representation of sensory material. Accordingly, con-
sciousness allows for a reconfiguration of sensory appearances. Lehrer
wrote: »Such reconfiguration reflects our plasticity and autonomy in
how we represent the external world, including the world of science.
Attention to sensory detail in scientific photography enables us to
distinguish artefacts of the process from features of the object pho-
tographed, for example. Exemplar representation converts input into
arepresented term of representation. Once the conversion takes place,
we note our freedom, our autonomy, in how we represent the world
and ourselves in terms of sensory materials.«!® If consciousness is
necessary for the reconfiguration of sensory representations of the
world, it might also be possible that some representations are pro-
cessed without consciousness, i.e., without the necessity of a recon-
figuration. This can again be related to Wittgenstein: »And I want to
give you the following rule of thumb: If you are puzzled about the
nature of thought, belief, knowledge, and the like, substitute for the
thought the expression of the thought, ... This, of course, doesn't
mean that we have shown that peculiar acts of consciousness do not
accompany the expressions of our thoughts! Only we no longer say
that they must accompany them.«?? Thus, the perspective of con-
sciousness as a system used in order to obtain the freedom of recon-
figuration for sensory material would perfectly match with the idea
that this system must not always be in action. In this sense, con-
sciousness must not accompany the expressions of our thoughts. To
sum up, Lehrer’s idea that consciousness may facilitate the reconfig-
uration of sensory material fits to Wittgenstein's idea of consciousness
as an »intangible something« that can accompany the expressions of
our thoughts.

Jacquette’s dynamic attribution model of consciousness might
also be related to this perspective.21 Jacquette describes consciousness
as follows: »Consciousness is the brain's unconscious (autonomic)

o

8 Lehrer 2018.

9 Lehrer 2018, 105.

20 Wittgenstein 1958b, 42.
2l Jacquette 2018.
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dynamic attribution of cognitive, including perceptual and affective
data as properties to passing moments of objective mind-independent
real time.«?? Starting from this idea it may be possible to merge
Lehrer’s idea of consciousness that allows for a reconfiguration of
sensory material with Jacquette’s model of dynamic attribution of data
to passing moments of time. Figure 1 represents either a cup or two
faces depending on how information is integrated. If consciousness
interprets the perceptual data presented in Figure 1 as a cup in one
moment of time, it might be possible that consciousness interprets
these data as two faces in another moment of time. Thus, the idea of
time attribution may allow for the separation of moments during a
constantly given configuration of sensory input. In this case attribu-
tion of time moments as proposed by Jacquette would allow to explain
the reconfiguration of sensory material proposed by Lehrer by means
of a second moment of sensory attribution. Moreover, a perceived
change of the stimulus meaning (i.e., seeing either a cup or two faces)
and knowing that one has seen two different things based on the same
overall sensory material should be conceived as a result of a conscious
process. So, if an individual indicates that she/he has seen two dif-
ferent objects in one and the same picture, one may expect that a
higher form of conscious processing has occurred.

Figure 1. A cup or two faces.

Although such processes are impossible without some sort of con-
sciousness that might be conform to some philosophical or neurocog-
nitive model, any measurement of consciousness has to face the prob-
lem that we need a verbal indication of an individual that conscious

22 Jacquette 2018, 261.
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processing has occurred. However, even explicit verbal indications
may occur without a conscious understanding of the meaning of the
indications. Consider, for example, Wittgenstein:

Someone says irrelevantly »That's a tree«. He might say this
sentence because he remembers having heard it in a similar situation;
or he was suddenly struck by the tree's beauty and the sentence was
an exclamation; or he was pronouncing the sentence to himself as a
grammatical example; etc., etc. And now I ask him »How did you mean
that?« and he replies »It was a piece of information directed at you«.
Shouldn't I be at liberty to assume that he doesn't know what he is
saying, if he is insane enough to want to give me this information??3

Being suspicious regarding the presence of consciousness even
in a rather complex verbal response, also follows from the Turing test,
which is based on the rating whether a written sentence has been pro-
duced by a computer or by an individual.?* Even when more complex
versions of the Turing test have been discussed meanwhile,? it is suf-
ficient in the present context to acknowledge that some sentences
might be produced automatically by a computer, so that we will not
expect them to be the result of human conscious processing. However,
the same sentences may also be produced by a human being without
knowing what he is saying, i.e., perhaps without consciousness.?® The
Turing test underlines that the occurrence of verbal sentences is no
guarantee that conscious processing has occurred.

3. Representing Consciousness in Psychometric Models
3.1. Measurement Error and Consciousness

It follows from the previous paragraphs that the measurement of con-
sciousness is quite a challenge. The reasons are: (1) Neurocognitive
results indicate that consciousness is related to complex, large neu-
ronal networks;?” (2) verbal expressions that are typically attributed
to a conscious individual may appear without conscious processing by

23 Wittgenstein 1969, 61.

24 Turing 1950.

25 Penco 2012.

26 See the above mentioned example provided by Wittgenstein 1969.
27 Demertzi et al. 2019.
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the individual or may be produced by a computer,?® (3) consciousness
may be related to the attribution of perceptions to moments of
time,2 and (4) consciousness may facilitate the reconfiguration of
stimulus material.3% It should be clear from this list of arguments and
results that although a large number of interesting results were
obtained for specific conscious processes like perception or attention,
the measurement of consciousness itself constitutes a major problem.
Nevertheless, since more than one century, psychological research is
devoted to the prediction of individual differences, i.e., to the identi-
fication of stable and transsituational consistent determinants of indi-
vidual differences of behavior. Determinants of behavior that are sta-
ble across time and consistent across situations are often termed
personality traits or individual differences of abilities.?! It is, however,
not clear how consciousness can be related to personality traits or
abilities. Individual differences of consciousness are hard to conceive
at the subjective level. For example, when individuals respond to
questionnaires, we will typically assume that they provide perfectly
conscious responses. We will usually not assume that some individ-
uals are more conscious than others when they respond to question-
naires. It is not clear whether more careful responses are more con-
scious responses because individuals may consciously be careless.
This shows that things are rather complex as will be illustrated when
we consider the psychometric modelling of presumably conscious
responses to questionnaires.

Interestingly, a substantial advancement in the measurement of
traits and abilities occurred when Spearman introduced the difference
between the common ability factor >general intelligence< g and the
specific abilities s.3> Although the terminology was not fully deve-
loped at this time, it was already clear for Spearman that behavioral
prediction will mainly be based on g and that s may be related to
unpredictable aspects of behavior. Later, when factor analysis has been
fully developed, the difference between common factors as determi-
nants of behavior and unique factors comprising specific variance and

28 Wittgenstein 1958 and Turing 1950.

Jacquette 2018.

Lehrer 2018.

E.g. intelligence or knowledge, cf. Cattell 1987, Messick 1989 and Stern 1911.
Spearman 1904.
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measurement error has been more clearly presented.3? In the common
factor model, the measured variables representing individual behav-
ioral responses x are decomposed by the common factors f and the
unique factors u.

x=Af+Wu. (1)

The weights of the common factors are called >common factor load-
ings<. They are given in the loading matrix A and the weights of the
unique factors are in the matrix ¥'. There are some additional assump-
tions of the common factor model that are not discussed here.?* Tt
should be noted that u can be decomposed into the specific variance s
and the measurement error e. This yields

x=Af+W%(s+e). (2)

The idea of a measurement error that occurs with every psychological
measurement and that is partly represented by the unique factors has
also been emphasized in the context of classical test theory.3® Classical
test theory can be regarded as a simplification of the common factor
model because only a single common factor, the so-called >true
score< t and the so-called >measurement error«< e is assumed.

x=t+e. (3)

However, the discussions on the measurement error are relevant for
the common factor model as well as for classical test theory since e
occurs in Equation 2 and 3. There have been several refinements and
specific improvements over classical test theory that have been sub-
sumed under the term item-response theories (Hambleton & Swami-
nathan, 2013). However, although mathematical and statistical
refinements of measurement error are treated in a plethora of papers
and books, it is hard to find a comprehensive semantic description or
a conceptual, psychologically meaningful definition of measurement
error.

33 Mulaik 2012.
34 Mulaik 2012.
35 Lord & Novick 1968,/2008.
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However, a few descriptions of the psychological meaning of
measurement error are available. For example, when Lord and Novick
introduced classical test theory, they started with the description of
two final course examinations leading to the different results.3® They
explain that it would be a problem when students get different scores
and even different orderings of scores for the same course. This leads
to the assumption that there is some >true< score and that the differ-
ence between the two course examinations is due to measurement
error. Referring to Lazarsfeld, they consider that the trait or the ability
is constant (in this sense it is regarded as strue<) and that some tran-
sient state of the person, resulting in differences between the exami-
nations, is random.3” On this basis the differences between the so-
called >true score< and the so-called serror score« was introduced in the
context of classical test theory.38 There are, however, two possible
shortcomings or misunderstandings resulting from this perspective.
First, the term »error score< may induce the idea that this term repre-
sents something intrinsically wrong, a real noise component. How-
ever, it has been shown that what has been termed >error score< only
represents the variance that is not focused in aggregation and gener-
alization.?® It has therefore been proposed to replace the
term >true< variance by >wanted< or >intended«< variance and the
term error< by >unwanted« or >non-intended« variance.*? The second
issue is that classical test theory and item response theories aim at
describing the relationship between wanted and unwanted variance
for all kinds of psychological or sociological data. They do not contain
specific interpretations or methodological parameters for specific
domains of measurement. The example used by Lord and Novick was
from the domain of achievement and ability.*! In their book, the com-
mon rank order of scores for the two examinations represent the
wanted variance and the differences between the rank order represent
the unwanted variance. It is probably quite compelling to regard the
unwanted variance as a form of error variance in this specific context

36 Lord & Novick 1968.

37 Lazarsfeld 1959.

38 Lord & Novick 1968.

39 Humphreys 1962, Cronbach, Gleser, Nanda & Rajaratnam 1972 and Wittmann
1988.

40 Cattell & Radcliffe 1962 and Beauducel & Leue 2014a.

4 Lord & Novick 1968.
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of achievement test. Test theories are, however, also applied for ques-
tionnaire data in the domain of personality research.*?

As nearly all areas of psychological research implicitly or explic-
itly refer to some test theory, itis important to note that >measurement
error< or>non-intended variance« can represent several aspects, which
may relate to consciousness in different ways. According to Magnus-
son the >measurement error< term may represent variance from the
(1) administration of an instrument, (2) guessing, (3) scoring, and (4)
lack of agreement between >true scores< of different measurements.*3
The lack of agreement of true scores may be due to fluctuation of the
true scores or memory effects. Other relevant aspects, not mentioned
by Magnusson, are (5) social desired responding, impression man-
agement or response bias,** (6) states, moods, and attention/concen-
tration during responding, and (7) previous experiences with assess-
ment instruments. All of these aspects, with exception of (3) scoring,
can be related to some conscious processing. These aspects may there-
fore not be random from the perspective of the individual although
they are treated as if they were random in the test theoretical models.
In order to provide examples for this, we will demonstrate the rela-
tionship of (4) lack of agreement between >true scores< of different
measurements as well as (5) response bias with the measurement of
consciousness in more detail.

Lack of Agreement Between >True Scores< of Different Measurements

Itis worth to consider possible alterations between two measurements
in the domain of questionnaire research more closely. For example,
consider the sentence that might be an item of a personality ques-
tionnaire: »I can let go myself and enjoy myself at a lively party.« An
individual may respond with »I strongly agree«, »I agree«, »I dis-
agree«, and »I strongly disagree«. Let the individual respond with »I
agree«. Now, the same item is presented one week later and the indi-
vidual responds with »I strongly agree«. The concept of measurement
error implies that there is a >truec tendency to agree that lies
between »I agree« and »I strongly agree« and that the measurement
error explains the difference between the two measurement occasions.

42 Beauducel & Leue 2014Db, Table 1.
43 Magnusson 1967.
44 Beauducel & Leue 2014a.
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However, what does this imply for research on consciousness? One
will usually assume a conscious answering of questionnaires although
the mass of items that individuals have to respond to in several con-
texts may lead to careless responding (perhaps even without reading
the sentence). Starting from the assumption that the sentence has
been read and understood by the individual which provides a con-
scious response, measurement error implies that the individual was
not completely inclined to respond with »I agree« at the first occasion
because the individual was partly inclined to respond with »I strongly
agree«. Nevertheless, the individual response was »I agree«, just in
order to reach a decision. At the second occasion, the individual is
again inclined to respond somewhere between »I agree« and »l
strongly agree« and decided to respond with »I strongly agree«. One
may figure out more complex settings with an individual that remem-
bers the first response one week before and tries to compensate the
first response by means of the second response in order to reach a true
averaged response. Alternatively, the individual was sober at the first
measurement occasion with some social inhibition leading to the »I
agree« response and a reduced social inhibition under the influence
of alcohol leading to the »I strongly agree« response at the second
measurement occasion.*® As a third idea, the individual enjoyed a nice
party between the first and the second measurement occasion. Finally,
the individual met someone between the measurement occasions,
with whom s(he) would like to enjoy a lively party, etc. Thus, the item
may represent a trait that determines that the individual tends to agree
with the item and it may also represent a state to agree more or less
strongly. The combined measurement of traits and states has been
acknowledged and represented in Latent-State-Trait-Models.*¢ It
should be noted that states may change rapidly when they depend on
environmental differences. For example, an individual may have low
agreement with the item »I am satisfied with myself« immediately
before feedback of an examination result and may have high agree-
ment with this sentence two seconds later, when a positive feedback
of the examination-result was given. Then, the difference between the
responses of the individual mainly represents the feedback effect. The
difference may be regarded as unwanted variance, if one is interested

45 See Lazarsfeld 1959 for a similar example.
6 Steyer, Schmitt & Eid 1999.
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in an overall evaluation of self-satisfaction, but this does not imply
that the variance represents an intrinsic error.

The common aspect of these examples is that the conscious
response to the items might be altered. The conscious processing of
the item (i.e., reading and responding) does not preclude response
alterations and we expect that the item response provides us with the
current conscious individual appraisal of the item content. This idea
can be related to Jacquette’s notion of consciousness as an attribution
of data to passing moments of time. In this sense, the response alter-
ations represented by measurement error can be related to the fidelity
of conscious responses to the respective moment of time.*” It follows
from these considerations that consciousness is at least as present in
the response alterations that may be represented by as the unwanted
variance of unique factors as in the constant or common factor vari-
ance of the responses. Whereas psychological research on personality
traits and abilities has focused on the constant part of the variance that
is typically represented by the common factors of factor analysis,48
the unique factors representing the unwanted variance or measure-
ment error have typically been ignored. This does, however, not pre-
clude that there are domains where especially the unique factors rep-
resents essential aspects of conscious processing. Whenever
generalization of individual behavioral tendencies is not the focus and
when unique responses regarding attitudes, perceptions, cognitions,
or emotions need conscious processing, the unique variance or the
unique factors may be of special interest for research on conscious-
ness. Unique conscious responses could be those that are based on a
specific, individual integration and interpretation of stimuli, and indi-
vidual response options. To sum up, models of consciousness referring
to the attribution of cognitive, perceptual, and affective data as prop-
erties to passing moments*’ as well as the perspective of conscious-
ness as the basis for the reinterpretation of perceptions®® underline
the uniqueness of conscious experiences. Psychometric models com-
prising a unique term for each measurement are compatible with this
perspective.

'

7 Jacquette 2018.
Mulaik 2012.
9 Jacquette 2018.
Lehrer 2018.
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Response Bias

Presuming that items in a questionnaire do not only represent sys-
tematic variance measuring the conceptually intended construct (e.g.,
extraversion) but also a systematic variance that could be named as
a>biasc< (e.g., the tendency to agree with the item content in purpose
of impression management), we should aim at disentangling different
types of conscious processing. According to classical test theory, we
do not have a variable that corresponds to a systematic measurement
component for >bias« (b) because it is neither a strue¢, intended vari-
ance component (t) nor an unsystematic error (e). When individuals
answer items as truly as possible with regard to the instruction and
with regard to memorizable situations and contexts they possibly add
intentions to their answers (e.g., presenting one-self as favorable as
possible). These intentions could be added consciously or uncon-
sciously. It is part of factor analysis to disentangle t, as a systematic
common factor, b as a systematic (intentional bias), and e as unique
factor or measurement error.

3.2 Indeterminacy of Scores and Indeterminacy of Consciousness

From a formal point of view e cannot be directly determined from
Equations 1-3 because there is only one measurement x but there are
two numbers to be obtained: One number for the common part and
one number for the unique part. Therefore, Equations 1-3 are inde-
terminate without further assumptions. However, Guttman intro-
duced a definition of ¢ for Equation 3 that has regularly been used in
representations of classical test theory,® that is

E(x)=E(t)+E(e)=E{t)+0=t, (4)

where E denotes the expectation (the average value in the population).
Equation 4 defines the >true score< or wanted score of an individual as
the expected value of the measured variables x. Thus, the average of
the values of an infinity of measurements x yields the true score ¢,
which is a constant in all measurements. However, in empirical set-
tings the population of an infinity of measurements will never be

51 Guttman 1945. E.g. Lord & Novick 1968 and Zimmerman 2011.
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reached, so that the average value of the available measurements will
be used instead of the expectation as an estimate of the >true score<.>?
For p variables, this yields

P ox (5)
i= lzt’
p
and,
- X . (6)
X—t=x—="—" =e.
p

Although £ is an estimator of ¢, entering Equation 3 at the left hand
side of Equation 5 yields

f=1xi= f)=1ti+ f’=1e,-=t+ f=1ei=; 7)
p p p p ’
Aslong as &= PIAL] le' # 0, the resulting t is an indeterminate composite of

tand e because any value of t can be combined with any average

value of e; in order to get a given £. The indeterminacy of classical test
theory is obvious for a finite number of measurements since the error
term does not vanish. However, the indeterminacy is typically not
noted when classical test theory is presented for the population of
measurements (in the form of Equation 4) where the error term van-
ishes.

In the same line, Beauducel and Leue argued that scales based on
unit-weighted (e.g., personality) questionnaire items imply models
that should be tested.>® Thus, the fact that a unit-weighted sum is
computed does not imply that a >true score< is unequivocally deter-
mined by means of this procedure. Thus, the model implied by the
unit-weighted item sum could be wrong, i.e., might not fit to the data.
It is also shown in Beauducel and Leue that even unit-weighted sum
scales typically imply that items are differentially important.>* More-
over, Loevinger's critique that it is not compelling to conceive items

52 Beauducel & Leue 2014b.
53 Beauducel & Leue 2013.
5¢ Beauducel & Leue 2013.
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(i.e., measurements) as random samples of a population of measure-
ments has never been completely refuted.>® From this point of view
the differential weights of the measurements that have been intro-
duced in factor analysis (Equations 1 and 2) might allow for a more
realistic measurement model.

It has been shown here that the >true score< estimates or wanted
score estimates in the context of classical test theory are indeterminate
for a finite number of measurements. For factor analysis, the indeter-
minacy of the common factor scores has already been noted by Wilson
and has been discussed repeatedly.>® Although the discussion has
focused on the common factor scores, the unique factor scores are as
indeterminate as the common factor scores.

Moreover, in conventional factor models, the indeterminate fac-
tors are considered as latent variables, as the causes of the measured
variables which are considered as the effects.>” Thus, the indetermi-
nacy is related to modelling of a latent variable as the cause of the
measured variables. Taking Equations 1-3 as models for the genera-
tion of the measurements by means of common and unique factors
implies that the generation process contains information that cannot
be completely reproduced by means of an analysis of the measured
variables. As it is impossible to reconstruct the original scores of the
generating common and unique factors from the measured variables
is exactly what is implied by factor score indeterminacy. Factor score
indeterminacy implies that the generation model contains more vari-
ables (factors) than the generated data set of measured variables. This
complex relationship may be similar to the relationship between the
observed reactions of individuals on the one hand and the internal
processes, considerations, and behavioral determinants producing the
observed reactions. If this complex relationship and the resulting
indeterminacy is a property of conscious individuals this would imply
that it would be, in principle, impossible to determine definitely
whether a conscious reaction has occurred or not. It would than be
easier to build up a model generating a set of measured variables for
which it is impossible to reconstruct the scores of the generating vari-
ables than to reconstruct the scores of the generating variables of any

% Loevinger 1965.

6 Wilson 1929. E.g. Guttman, 1955, Schénemann & Wang 1972 and Beauducel &
Hilger 2015.

57 Bollen & Lennox 1991.

33



https://doi.org/10.5771/9783495994078
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

André Beauducel

living individual. For example, it is no problem to generate a data set
of artificial measured variables that are conform to the indeterminate
factor model,>® even when it is impossible to perfectly reconstruct the
original generating common and unique factor scores. This would
imply that the situation for research on consciousness, even when
based on neurocognitive and behavioral data, is similar to the situa-
tion in the Turing test, where a number sentences are available as a
basis for the attribution of (un-)consciousness to the communicator.
In this sense, neurocognitive correlates of consciousness cannot def-
initely indicate whether consciousness was present or not. It should,
however, be noted that behavioral predictions that are based on the
indeterminate factor model and the indeterminate test theories are
generally quite successful, as for example when intelligence scales are
used for the prediction of job success.>”

3.3. Advantages of Indeterminate Models and their Relationship
to Models of Consciousness

It follows from the previous paragraph that indeterminate models
contain a fundamental limitation for research because the exact scores
of the original variables cannot be exactly reproduced from the num-
ber of measured variables. However, as has been noted in Section 3.1.,
the success of psychological behavioral predictions in several
applied fields®© are related to the use of indeterminate models since
Spearman.®! One may therefore ask whether the indeterminate factor
model and the indeterminate test theories have properties that make
them suitable for behavioral research. It has been noted that indeter-
minacy is based on the fact that the number of factors (comprising
common and unique factors) is larger than the number of measured
variables. It has also been noted that consciousness may operate on
the basis of a system that is more complex than the resulting behavior.
Therefore, possible advantages of an indeterminate psychometric
model may also be advantages of a complex and, possibly indetermi-
nate, system based on consciousness.

w
»

Beauducel & Hilger 2017.
9 Schmidt & Hunter 1998.
0 Schmidt & Hunter 1998.
Spearman 1904.
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One reason why indeterminate models comprising more factors
(latent variables) than measured variables could be advantageous is
that common and unique factors can be equally distributed across all
measured variables. Consider, for example Equations 1, where each
measured variable is decomposed into at least one common factor and
one unique factor. It follows that there are p unique factors when
there are p measured variables (one unique factor for each variable).
Since there is at least one common factor in the factor model, this
implies that the sum of common and unique factors nyis greater or
equal than p +1.

But why is this an advantage? The advantage of the large number
of factors is, that each measured variable, is treated equally within the
model. That is, the model allows each measured variable to contain
specific or unique variance as well as common variance. If a model is
determinate, it cannot contain more variables than measured vari-
ables. Principal component analysis®? is presented as an example for
such a model. The aim of principal component analysis is to find com-
ponents representing a maximum of the variance of the measured
variables, regardless whether the variance is common or unique. In
the principal component model, the number of components equals
the number of measured variables, that is, nn, = p. Therefore, the prin-
cipal component scores are determinate, i.e., they can unambiguously
be computed from the measured variables. When there is at least one
common component, it follows from n, = p that the number of com-
ponents representing the unique variance is smaller than the number
of measured variables. In consequence, it is impossible that the unique
variance of each measured variable is represented by a unique com-
ponent. The consequences of n, = p for the representation of the com-
mon and unique variance of the measured variables in the principal
component model is demonstrated by means the following example
based on artificial data.

Example: Comparison of the (Indeterminate) Factor Model and the
(Determinate) PCA

A first artificial data set (Sample 1) was based on 1 = 2,000 cases and
five normally distributed, standardized measured variables. The sam-
ple was generated by means of a random number generator of IBM

62 Harman 1967.
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SPSS (Version 26). The measured variable was designed to represent
50 % of common variance and 50 % of unique variance in the popu-
lation. Such a perfectly symmetric pattern will practically never occur
but it is informative to see how the variances are represented when
these five variables are represented in the factor model and in the
principal component model. The amount of variance that the mea-
sured variables share with the unrotated common and unique factors
and the unrotated principal components is represented by the squared
loadings. The sample size of 2,000 cases implies that only a minimal
amount of sampling error may lead to departures from squared equal
population loadings of the measured variables (x1 — x5) on the com-
mon and unique factors (see Table 1).

Table 1. Squared sample loadings for the factor model and for the
principal component model

Sample 1 (1 = 2,000) Sample 2 (1 = 2,000)

g % squared factor loadings squared factor loadings

.2

§ § common unique common unique

x1 50 50 .00 .00 .00 .00 .50 .50 .00 .00 .00 .00

x2 50 .00 .50 .00 .00 .00 .50 .00 .50 .00 .00 .00

x3 50 .00 .00 .50 .00 .00 .50 .00 .00 .50 .00 .00

x4 50 .00 .00 .00 .50 .00 .50 .00 .00 .00 .50 .00

x5 50 .00 .00 .00 .00 .50 .50 .00 .00 .00 .00 .50
squared component loadings squared component loadings

x1 .60 .00 .03 .37 .00 - .60 39 .00 .00 .01 -

x2 .60 .00 .03 .04 .33 - .60 .02 .33 .03 .01 -

x3 60 25 .03 .04 .08 - .60 .05 .03 .00 .32 -

x4 .60 .00 .40 .00 .00 - .60 .02 .00 .33 .04 -

x5 60 25 .03 .04 .08 - .60 .01 13 13 13 -

Note. All variances greater than zero are given in bold face.

As can be seen in Table 1, the partition of the variance (squared load-
ings) on the common and unique factors was as expected for the factor
model in Sample 1. However, in the component model the squared
loadings on the first component were considerably larger than the
squared loadings on the common factor. Although this has been
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regarded as an indication that the principal component model over-
estimates the loadings,63 the focus of the present demonstration is on
the difference between the unique variance which is equally dis-
tributed across the measured variables in the factor model whereas
the distribution of the variance on the components 2-5 is rather
unequal in the component model.

Sample 2 was generated in order to investigate the robustness of
the variances explained by the factor model and the principal compo-
nent model. Therefore, Sample 2 was based on the same population
model. Moreover, Sample 2 was identical to Sample 1 with the only
exception that the value of the first case in the first value was increased
by 0.01 (it was -0.03 in Sample 1 and -0.02 in Sample 2). No other
values were changed so that 99.99 % of the values in Sample 2 were
identical to the values in Sample 1. As expected, the variance distri-
bution on the common factor and the unique factor was not altered by
this minimal modification. The variance explained by the first com-
ponent also remained unchanged. However, the variance explained
by the components 2—5 was quite different. Since the modification of
the sample was minimal, this indicates that the component model
does not result in robust estimations of the more specific variances.

The variability of parameters of the indeterminate factor model
and of the determinate principal component model can also been
shown in a more complex simulation study. First, a population of three
common factors was generated that can also be described by three
salient principal components. The corresponding population loadings
are given in the Appendix (Table Al). From this population 1,000
samples with n = 400 cases were drawn and submitted to common
factor analysis as well as to principal component analysis. For each
sample, a factor analysis and a principal component analysis was per-
formed and -as in the previous example with two samples- the vari-
ability (standard deviation) of the unique factor loadings and the
standard deviation of the non-salient principal component loadings
was investigated. The resulting standard deviation of the unique factor
loadings (W) was s =.033 whereas the standard deviation of the non-
salient principal component loadings (N) was s =.200. For the com-
mon factor loadings, the standard deviation was s =.301 whereas it
was s =.364 for the salient principal component loadings. Thus, the
standard deviations of the factor loadings were smaller than the stan-

63 Snook & Gorsuch 1989.
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dard deviations for the principal component loadings. This indicates
that the principal component loadings depend more on sampling error
than the factor loadings. As sampling error represents a variability
that is due to noise, a model that is less affected by sampling error can
be regarded as statistically more robust. Although more complex sim-
ulation studies would be necessary in order to explore the conditions
of the instability of the component variances/loadings, it is demon-
strated here that the indeterminate factor model may yield more
robust model parameters than the determinate component model.

The loadings of the common factors have been compared with
the corresponding principal component loadings in more compre-
hensive studies on the effect of changing contexts of variables on
results. These studies have found that the common factor loadings
were more robust against changes of the context of variables than the
respective component loadings.®* Although these studies did not
investigate the robustness of the unique loadings and their corre-
sponding principal components, they also found that the indetermi-
nate factor model was more robust than the determinate principal
component model.

The initial question of this section was, whether there could be
possible advantages of indeterminate models. In light of the example
shown here and in light of previous research one may conclude that
the robustness of model parameters may be enhanced for indetermi-
nate models. It could be that the larger number of model parameters
allows to represent small empirical variations more conveniently,
which may explain the enhanced robustness of indeterminate models.
This may—in turn—explain the success of such models in the predic-
tion of human behavior.

4. Conclusion

Since indeterminate models are robust across minor parameter vari-
ations, it is possible to assume that consciousness—which may help
to provide behavior that is consistent across time—can be described
by models having more parameters than can be measured by means
of observed variables. Such models of consciousness are indetermi-
nate in that the original scores representing consciousness cannot be

64 Widaman 1993 and Beauducel 2000.
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completely reproduced from the measured data. As mentioned in the
introduction, one may speculate whether it is adaptive for organisms
to be based on more parameters than necessary for the generation of
immediate behavioral outcome. Being robust against minor changes
of the observed variables may facilitate temporal continuity of behav-
ior. If consciousness is related to the fact that the number of model
parameters is larger than the number of observed outcome variables,
consciousness may be related to behavioral continuity. The perspec-
tive outlined in this chapter implies that neurocognitive correlates of
consciousness cannot definitely indicate whether consciousness was
present or not. Moreover, this perspective is compatible with the
results of the previous sections, namely (Section 1.) that conscious-
ness is related to a complex coordination of processes that is not nec-
essarily limited to a specific brain region, that (Section 2.) conscious-
ness is related to very basic processes like the dynamic attribution of
data to passing moments of time and to the reconfiguration of stim-
ulus material while the consciousness of an individual reaction cannot
unambiguously be assumed, and (Section 3.) that conscious reactions
can be the basis of variance components representing the true part of
the variance as well as of variance components representing mea-
surement error. This distribution of consciousness on several variance
components implies that the indeterminate factor model may be
appropriate for the description of conscious behavior. It remains to be
explored whether the ideas presented here can be related to aspects of
indeterminacy that are discussed in other fields,® especially in the
field of artificial intelligence.%®
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Appendix

Table Al. Population common factor loadings and population princi-
pal component loadings

Common factor loadings Salient component loadings

F1 F2 F3 C1 C2 C3
x1 .55 .00 .00 .66 .00 .00
x2 .55 .00 .00 .66 .00 .00
x3 .55 .00 .00 .66 .00 .00
x4 .55 .00 .00 .66 .00 .00
x5 .55 .00 .00 .66 .00 .00
x6 .55 .00 .00 .66 .00 .00
x7 .00 .53 .00 .00 .65 .00
x8 .00 .53 .00 .00 .65 .00
x9 .00 .53 .00 .00 .65 .00
x10 .00 .53 .00 .00 .65 .00
x11 .00 .53 .00 .00 .65 .00
x12 .00 .53 .00 .00 .65 .00
x13 .00 .00 .50 .00 .00 .63
x14 .00 .00 .50 .00 .00 .63
x15 .00 .00 .50 .00 .00 .63
x16 .00 .00 .50 .00 .00 .63
x17 .00 .00 .50 .00 .00 .63
x18 .00 .00 .50 .00 .00 .63

Note. Salient loadings are given in bold face.
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Artificial Intelligence and Rational Discourse

1. Introduction

The term >artificial intelligence< (AI) which John McCarthy invented
for the famous Dartmouth Summer Research Project on Artificial
Intelligence proposal he submitted to the Rockefeller Foundation in
1955 with his colleagues Marvin Minsky, Nathaniel Rochester, and
Claude Shannon, has always been controversial. It might, therefore,
seem idle to make it the subject of an examination again. However,
the term has been almost omnipresent for several years now and it
has significantly shaped debates about many technical developments.
It is not only the word »artificial intelligence¢, but also the divergent
meanings, or rather, the promises, that many associate with it that
have made it controversial. In this paper, I aim at presenting some
thoughts on the notion of artificial intelligence and finally place a
second notion—that of rational discourse—alongside the former one.
In this way, I hope to introduce a perspective that moves the infamous,
but in my view over-emphasized question sWhen will machines have
surpassed us in X?< aside. The more interesting question, I submit, is
>Who is >us<?«.

2. Defining Artificial Intelligence

Some argue that Al is simply the field devoted to building a machine
that can pass the notorious Turing test.! Though highly controversial,
the Turing test certainly is still an important benchmark.? For my
considerations, however, other attempts to define Al are more rele-
vant in the first place. A frequently read—though deliberately tenta-

1 Turing 1950.
2 Moor 2003.
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tive—definition of Al is as follows: »Artificial Intelligence is the study
of how to make computers do things at which, at the moment, people
are better.«?

According to this approach, Al research is about human capaci-
ties, or at least capacities that humans have, and about implementing
them in artificial systems, and possibly even about designing these
systems to outperform humans in terms of these capacities. Of course,
this is still rather vague and imprecise.

In their influential textbook on Al, Stuart Russell and Peter Nor-
vig distinguish two dimensions in Al definitions that can help get a
slightly better and more accurate handle on the matter. Accordingly,
definitions can be distinguished along two different types of goals,
first, human-based vs. ideal rationality-based definitions, and second,
reasoning-based vs. behavior-based definitions.* This results in a total
of four types of definitions, which apparently capture a large propor-
tion of all proposed definitions of Al. The above-mentioned definition
by Rich, Knight and Nair, for example, clearly falls into the category
human-based / behavior-based, for it highlights that Al research aims
at making computers do certain things in which humans are currently
especially good. In contrast to Rich, Knight and Nair, Russell and
Norvig themselves emphasize perfect rationality, and therefore fall
into the category ideal rationality-based / behavior-based. They state
the goal of their approach to Al as designing »successful agents«.®
Later, they define an ideal rational agent as follows:

For each possible percept sequence, a rational agent should select
an action that is expected to maximize its performance measure, given
the evidence provided by the percept sequence and whatever built-in
knowledge the agent has.® From this it should be clear that the authors
focus on perfect rationality and behavior.

In their introduction to the Cambridge Handbook of Artificial
Intelligence, Keith Frankish and William M. Ramsey observe:

Very generally, artificial Intelligence (AI) is a cross-disciplinary
approach to understanding, modeling, and replicating intelligence and

3 Rich, Knight & Nair 2010, 3.
4 Russell & Norvig 2010, 4-8.
> Russell & Norvig 2010, 34.
¢ Russell & Norvig 2010, 37.
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cognitive processes by invoking various computational, mathematical,
logical, mechanical, and even biological principles and devices.”

The lack of reference to actions makes this definition fall into the rea-
soning-based category and the lack of reference to humans puts it into
the ideal rationality-based subfield. This shows that there are also
definitions belonging to this category in use.

However, the majority of Al research today seems to focus on
behavior, i. e. on how to make computers do certain things. One may
actually assume that it is never exclusively about reasoning processes,
so that behavior-based definitions—at least if one takes a broad under-
standing as a basis—can serve as a comprehensive definition of Al in
the one dimension.

This is in line with an expansion of the term >agent< that can be
observed in the context of Al research, but also in philosophy of Al
Again, Russell and Norvig are a case in point. In fact, they consider
Al as the field concerned with the development of intelligent agents.
They do so against the background of a very broad understanding of
vagency<:

An agent is anything that can be viewed as perceiving its environment
through sensors and acting upon that environment through actuators.
[...] A human agent has eyes, ears, and other organs for sensors and
hands, legs, vocal tract, and so on for actuators. A robotic agent might
have cameras and infrared range finders for sensors and various motors
for actuators. A software agent receives keystrokes, file contents, and
network packets as sensory inputs and acts on the environment by
displaying on the screen, writing files, and sending network packets.”

This understanding of the term >agent< is by no means self-evident.
On the contrary, it even contradicts an established way of using it. It
therefore seems appropriate to take a closer look at the concepts of
agent and agency.

3. Agents

Traditionally, the term »agency«<was used as an opposite term to beha-
vior: While non-human animals behave, humans act. In this sense,

7 Frankish & Ramsey 2018, 1.
8 Russell & Norvig 2010, 4f.
9 Russell & Norvig 2010, 3.
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agency is closely linked to other notions, especially to the notion of
responsibility. Thus, the concept of responsibility is often broughtinto
play when it comes to the argument that non-humans (non-human
animals and artificial systems alike) cannot be agents, because they
cannot assume moral responsibility. However, this conventional
understanding of >agency< has been replaced for some time by a much
broader and more general understanding.

At a sufficiently high level of abstraction,!0 an agent is someone
who (or something that) can act, and to be able to act is to be able to
effect changes in the world."' As Floridi correctly observes, this
abstract definition includes not only ordinary people but also earth-
quakes since they, apparently, are able to effect changes in the world.
Floridi indicates that the definition’s level of abstraction is too high for
his purposes, and this holds true also for the present purpose. He the-
refore suggests turning to a lower level of abstraction so that the
following criteria are included: interactivity, autonomy, and adapta-
bility. Note that autonomy is not meant as a philosophically rich
notion here, but merely designates the ability of a system »to change
its state without direct response to interaction: it can perform internal
transitions to change its state.«!?

The crucial consequence of this understanding of the notion of
an agent and agency respectively is that it makes it possible to dis-
tinguish agency from moral agency. While all moral agents are, natu-
rally, agents, not all agents need to be moral agents. As mentioned,
this stands in contrast to a long philosophical tradition that conceives
of agency exclusively as moral agency. However, it allows entities that
share interesting properties to be grouped under one term. If these
entities fulfill the three criteria mentioned above, namely interac-
tivity, autonomy, and adaptability, they all belong together and are,
in turn, distinct from entities which do not meet the criteria. In this
perspective, there are consequently two basic categories: agents and
non-agents. If one follows this approach, then it should be uncontro-
versial that some Al systems are agents—and in fact, this is what Flo-
ridi and many scholars from the field of Al argue for. There is nothing
wrong with that. In some ways, Al systems and humans share more
than Al systems and chairs or humans and chairs respectively. In
short, both humans and Al are agents—or at least can be agents.

10 Cf. Floridi 2015, Chap. 3.
1 Cf. Floridi 2015, 140.
12 Floridi 2015, 140.
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4. Intelligence

If the term >agent< is open to several interpretations, then the term
sintelligence<is even more so. In a statement first published in Decem-
ber 1994 in the Wall Street Journal and later as an editorial in the
journal Intelligence, 52 experts suggested the following broad under-
standing of the concept:

Intelligence is a very general mental capability that, among other
things, involves the ability to reason, plan, solve problems, think
abstractly, comprehend complex ideas, learn quickly and learn from
experience. It is not merely book learning, a narrow academic skill, or
test-taking smarts. Rather, it reflects a broader and deeper capability
for comprehending our surroundings—>catching on,<>making sense«< of
things, or >figuring out< what to do.13

This definition is primarily directed against racist appropriations of
the term and explicitly interprets intelligence as a human capability.
However, there is nothing to be said against detaching this general
definition from the historical context of its origin and applying it to
current developments. If one does so, then one will have to concede
that some modern computer systems are quite capable of meeting the
requirements described. They are certainly able of comprehending
their surroundings, catching on, making sense of things, and figuring
out what to do. The same will be said of many animal species. This
simply means that there are many entities to which the characteriza-
tion »intelligent« fits.

What follows from all this? First of all, it makes sense to speak
of artificial intelligent agents, i.e., one must concede that there are
artificial systems that are agents and that they are intelligent. Con-
versely, it follows that the question >Can machines act intelligently?«
must be answered positively. On this very question Russell and Nor-
vig remark:

Our definition of Al works well for the engineering problem of finding
a good agent, given an architecture. Therefore, we're tempted to end
this section right now, answering the title question in the affirmative.
But philosophers are interested in the problem of comparing two archi-
tectures—human and machine. Furthermore, they have traditionally

13 Gottfredson 1997, 13.
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posed the question not in terms of maximizing expected utility but
rather as, »Can machines think?«!*

In the end, then, the definitional question of what Al is leads back to
a comparison of two architectures, humans, and artificial systems.
Even if we concede that both architectures allow intelligent agents to
be implemented, there still seems to be an open question.

Russell and Norvig discuss a whole series of philosophical argu-
ments and finally conclude that (phenomenal) consciousness marks
a significant difference that continues to be difficult, but not really of
central importance from an engineering perspective.

Running through all the debates about strong Al—the elephant in the
debating room, so to speak—is the issue of consciousness. [...] Qualia
are challenging not just for functionalism but for all of science. Turing
himself concedes that the question of consciousness is a difficult one,
but denies that it has much relevance to the practice of Al [...]. We
agree with Turing—we are interested in creating programs that behave
intelligently. The additional project of making them conscious is not
one that we are equipped to take on, nor one whose success we would
be able to determine.!

One can summarize this train of thought in the following way: The
comparison between artificial systems and humans ultimately boils
down to the question Turing rejected as too vague: >Can machines
think?< The answer to this question depends on how one deals with
the problem of consciousness: If >thinking< is understood to mean
intelligent action, then they can; if it is understood to mean conscious
action, then they cannot. Al in practice is primarily concerned with
the former and not with the latter. But perhaps the question whether
machines can think is just a proxy, at least for those who don't take
an engineering perspective. The real question might be >Can machines
be like us?<

If you actually think this question is interesting, then another
traditional term might help: rationality. Authors like Russell and Nor-
vig and others use >intelligent action< and >rationality< almost syn-
onymously. They maintain: »A rational agent is one that acts so as to

14 Russell & Norvig 2010, 1021.
15 Russell & Norvig 2010, 1033.
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achieve the best outcome or, when there is uncertainty, the best expec-
ted outcome.«16

Abroader understanding of rationality as opposed to intelligence
is mediated by the notion of reasons or, more precisely, the exchange
of reasons. Therefore, I suggest instead of asking >Can machines act
intelligently?< (Yes) or >Can machines think?< (Unclear) focusing on
the question >Can machines be rational?«—if only as an intermediate
step to addressing the question, >Are they like us?

5. Rationality as the Giving and Asking for Reasons

Among others, Robert Brandom has proposed and detailed an
approach of rationality as the giving and asking for reasons. Following
Wilfrid Sellars, Brandom has used the metaphor of the space of rea-
sons for this. Famously, Sellars argued in his Empiricism and the Phi-
losophy of Mind:

The essential point is that in characterizing an episode or a state as that
of knowing, we are not giving an empirical description of that episode
or state; we are placing it in the logical space of reasons, of justifying
and being able to justify what one says."”

Brandom subsequently highlighted, among other things, the social
structure of the space of reasons. He writes in this regard:

Thinking of things this way, assessing someone as having successfully
achieved the status or standing of a knower involves adopting three
different attitudes: attributing a commitment, attributing an entitle-
ment, and undertaking a commitment. There is nothing in principle
mysterious about such assessments, nor, therefore, about the standing
being assessed. Knowledge is intelligible as a standing in the space of
reasons, because and insofar as it is intelligible as a status one can be
taken to achieve in the game of giving and asking for reasons. But it is
essentially a social status because it incorporates and depends on the
social difference of perspective between attributing a commitment (to
another) and undertaking a commitment (oneself). If one individualizes
the space of reasons, forgetting that it is a shared space within which
we adopt attitudes towards each other—and so does not think about
standings in the space of reasons as socially articulated, as potentially

16 Russell & Norvig 2010, 4.
17 Sellars 1997, § 36.
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including the social difference of perspective between attributing and
undertaking commitments, that is, between your standing and mine—
then one will not be able to understand knowledge as a standing in the
space of reasons.8

If one understands rationality in this way, i. e. in terms of giving and
asking for reasons, it is essentially a social practice, or a game played
by normative beings, i. e. beings who can undertake commitments.

This brings us back to Russell and Norvig’s as well as Floridi’s
wider notion of agents and agency. It is possible, as I said, to decouple
the notion of agency from that of responsibility so that Al systems
also fall under it. And it is also possible to understand intelligence in
a somewhat neutral sense. What is not possible, according to Bran-
dom, is to decouple the notion of rationality from that of epistemic
responsibility, for to be rational is to undertake commitments.

Now, moral responsibility and epistemic responsibility share the
feature of being normative. Thus, it is impossible to conceive of ratio-
nality in non-normative terms. Moreover, if we widen the notion of
agent and agency to the effect that humans and Al systems can fall
under it, we end up with a notion that includes both normative and
non-normative entities. This is no problem, if putting the two in one
category (for certain purposes) does not obscure this important dif-
ference. What is most important however is that admitting the exis-
tence of moral and non-moral agents is not enough for it can lead to
the view that Al is like us in every respect. True, Al systems can be
like us in terms of certain capacities, namely those capacities that fall
into the category >intelligences, but this is not the same as rationality.
Al systems cannot give reasons for what they are doing. Of course,
Alis not like us in another respect: we are alive. I leave this aspect out
of consideration here, although of course it should be included in a
more extensive account of the differences between humans and Al
systems.

The upshot of all this is that notions such as >intelligence< and
vagent< can be used to denote both humans and Al systems and by
using them we pick out interesting features of both humans and Al
systems. [t would, however, be wrong to conclude that Al systems are
almost like us in every respect, except that for the moment they are
not >moral«. They are not >»normative< and this is a much more far-
reaching claim, for it implies that they are not >rational«.

18 Brandom 1995, 903-904. See also Brandom 1994, 199-206.
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6. Who are »we«?

In the opening passage of the first chapter of Making it Explicit Robert
Brandom remarks: »We are the ones for whom reasons are binding,
who are subject to the peculiar force of the better reason.«!? This >we«
is not, as Brandom highlights, exclusionary or disparaging and cer-
tainly not simply limited to humans. This >we« is basically open for
other lifeforms, Martians, and also for artificial intelligent agents. But
it says something very fundamental about those who use it—it cha-
racterizes them as normative beings. Questions concerning Al are,
eventually, questions about us as normative beings.

The success story of Al will continue. There will certainly be set-
backs and frustrations, too. But the presence of Al in daily life will
increase and the performance of systems will improve. One should
therefore be very careful with predictions of the kind >Machines will
never be able to do X<. They have been proven wrong too many times.
Above all, it should be clear that the intelligence of artificial systems
will grow steadily—at least if intelligence is understood to mean the
ability to solve problems in the broadest sense. This should be seen
as welcome news and by no means as a horror scenario. Al will make
life easier for many people. This is not blind enthusiasm for techno-
logy, but a reasonable forecast based on experience with other tech-
nologies. Of course, there will also be problems and possibly certain
groups of people will be worse off because of the development. It is
the task of a far-sighted policy to mitigate these negative consequen-
ces.

A completely different question is what influence the further
development of Al will have on our self-image. If we see ourselves as
beings who can play chess or Go particularly well, then this self-image
will suffer considerable damage or has already done so. Al systems
are already much better at this and there will be more and more areas
where their skills trump ours. Perhaps, however, we should not see
ourselves primarily as intelligent beings, but rather as rational beings,
and more precisely as beings for whom it is characteristic that they
play the discursive game of giving and asking for reasons. We are
beings who ask who >wec are and that is not a question that can be
answered with intelligence alone. Moreover, it is not a capacity in
which one can outperform another.

19 Brandom 1994, 5.
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It could be that one day we will find that this >we< also includes
other beings than humans—higher animals, inhabitants of other pla-
nets, or Al systems. If that should happen, that is, if a representative
of one of these groups asks, Who are you?, then we should probably
answer >Someone like you< and welcome them into our midst. Today
it is completely unclear whether this will ever happen.
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The Temporal Microstructure of Conscious
Perception

1. Introduction

Intuitively, there is no problem with time. We feel that time passes by
in a smooth, continuous fashion. A diver jumps from a cliff, and we
see her trajectory at each single moment in time. Continuous motion
in the external world elicits a continuous stream of conscious percepts.
However, when dissecting the problem, happy intuition quickly ends
up in puzzling questions, which are far from being answered even
though the discussion has started more than 1500 years ago.

St. Augustine was driven to despair when thinking about time.
Since the »now« is an infinitesimallyl short moment of time, we can
be conscious only at these short moments. However, how can we then
perceive motion and change, which, by definition, need to rely on the
past and, potentially, the future? St. Augustine proposed that each
conscious percept is restricted to a moment and change, and motion
percepts are derived from memory:> We are conscious of the current
state of the world and may remember past states, which can give rise
to the »conclusion« that things have changed. A classic example s that
you may leave your home and see the neighbors’ trash bin at the
walkway. When you return to your home later, the trash bin may be
at a different position, and you conclude that it has been moved.
Whereas such inferences indeed play a role in cognition, they do not

1 T am freeing myself from hermeneutic philosophy, sticking to an interpretation,
based on my very restricted knowledge of classic texts, formulated in a modern science
language; the idea is to mainly lay out the main problems, as I see them, within a
historically disguised context; for example St. Augustine did not use the
word »infinitesimal«, which here is used in its mathematical meaning, e.g., when time
(t) is represented on the x-axis with real numbers.

2 Following Dainton (2018), models of this type are nowadays called cinematic mod-
els. See Figure 1.
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seem to explain our vivid percepts of motion. For this reason, Brentano
and Husserl proposed that consciousness is restricted to a moment of
time but that these moments contain true motion information. As
Dainton pointed out, each time point on the physical clock time axis
contains a second axis of mental time with exactly the information
that is perceived during the physical moment.? Of course, one may
ask what makes this second axis different from memory. Finally,
extensionalism proposes that consciousness lasts for a substantial
amount of time rather than being restricted to short moments. Often,
these conscious periods are identified with the specious present, which
is experimentally estimated to vary between a few hundreds of mil-
liseconds to 3 seconds.* In all of these philosophical models, we are
always conscious, which may not be surprising since philosophy usu-
ally relies on introspection, making it impossible to realize »gaps« in
consciousness. Hence, the main question in the philosophy of the
temporal aspects of consciousness is concerned with the duration of
the chunks of consciousness (infinitesimally short or substantial, e.g.,
longer than half a second).

In psychology, for more than a century, the discussion has rather
focused on whether consciousness is discrete instead of continuous,
i.e., restricted to certain moments in time. During a discrete moment,
by definition, no temporal information is available. Discrete percep-
tion is motivated by examples known at least since ancient Buddhist
times. Consider the following sentence: »the mouse was next to the
computer«. Reading this sentence, did you think about the cheese-
loving animal or a computer mouse? Often, people think only about
the latter because the later coming word »computer« disambiguates
the former coming word »mouse, i.e., well before a conscious percept
was elicited. In a strictly continuous model, a thought about the ani-
mal would consciously be evoked before the word »computer« is
heard.

If we combine the philosophical and psychological models, we
arrive at 6 models (see Figure 1).

3 See Dainton 2018. These models are called retentional models. See Figure 1.
4 See Poppel 1997 and Figure 1.
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Figure 1.

Continuous models are presented on the left, discrete models on the right.
The vertical bars indicate the duration of consciousness, which is (infinites-
imally) small in cinematic and retentional models and extended in exten-
sional models. In discrete models, conscious events are separated by periods
of no consciousness. The horizontal line in the continuous retentional model
indicates the time axis with the temporal information available at this
moment in time.’

Effects similar to the mouse example, but experimentally better con-
trolled, have been well known in vision research for a long time, such
as apparent motion (see Figure 2). These temporal illusions have trig-
gered an intense debate in both neuroscience and philosophy, with
very little crosstalk between the two fields. In philosophy, the surplus

5> Adapted from Herzog et al. 2020.
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content argument states that retentional models predict too many
percepts. In apparent motion, for instance, one should first see a static
disk, then motion, and finally the second static disk (see Figure 2).
However, this is not the case. We only see motion. More complex
models, including low-pass filtering, do not do any better.® In neuro-
science, it is hotly debated when a conscious percept is elicited. Brain
time apologists propose that we perceive an object as soon as its rep-
resentation is elicited in the brain. In other words, time is presented
by time. Event time apologists, to the contrary, propose that percep-
tion can be delayed in order to account, for example, for latencies
between audition and vision. Since auditory processing is faster than
visual processing, one would perceive the sound of a spoken word
even before one sees the lips moving, similar to a thunder preceding
lightning. However, this is not the case. The debate in both philosophy
and neuroscience centers on effects and illusions based on delays
shorter than 100ms and focuses on the question whether neural
delays in the brain can account for these effects.”

Recently, a series of postdictive effects have changed the discus-
sion. In these effects, for example, features of elements have been
shown to be mandatorily integrated for several hundreds of millisec-
onds without conscious access to the single elements. As in the exam-
ple of apparent motion, consciousness cannot have occurred before
the last element was presented; thus, consciousness is substantially
delayed. These delays are too long to be explained in terms of simple
neural latencies. Figure 3 shows the sequential metacontrast paradigm

(SQM).8

6 See Herzog et al. 2020.
7 See Holcombe 2013, Arstila 2015 and Piper 2019.
8 See Drissi-Daoudi et al. 2019.
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stimulus

percept motion

Figure 2.

Apparent motion. One disk is presented for a short duration, followed by a
blank interval, and a second disk at a nearby location. We perceive motion
from the first to the second disk, even though both disks are static. Impor-
tantly, we perceive the motion before the second disk is presented. However,
motion direction can only be known after the second disk has appeared.
A »too many percepts«-problem occurs for continuous models. In continu-
ous models, one should see the first static disk during the time when it is
presented (after some short neural delay), followed by a blank screen and
afterwards the third static disk. Finally, one may perceive the illusory motion.
However, humans have only one percept and not many.
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An example of a long-lasting postdictive effect, the sequential metacontrast
paradigm (SQM). A line with a horizontal offset, a so called vernier, is pre-
sented on a computer screen. The line is offset either to the left or right,
randomly chosen. If presented alone, the vernier and its offset are clearly
visible (not shown). a) When the vernier is followed by a sequence of lines
without offset, the vernier is rendered unconscious. One perceives a stream
of lines or, equivalently, two lines expanding from the center. In an experi-
ment, the sequence of lines was presented either with or without the first
vernier (the without offset condition is not shown here). Observers could
not tell whether or not the vernier was present.’ This effect is called meta-
contrast masking and is known for a century. Next, observers are asked to
attend to the left stream of lines and report the offset direction of the visible
lines. Even though the lines are all not offset and the vernier is invisible,
observers reported the offset direction of the unconscious vernier. Hence,
even though invisible, the offset survives metacontrast masking and is inte-
grated with the visible lines. When one of the lines is offset itself, the two
offsets integrate when the offsets are separated by less than approximately
400ms (right streams). If vernier and line are offset into the same direction,
the percept of the offset becomes stronger (right stream of right example).
When they are offset in opposite directions (right stream, left example), no
offset is perceived on average. Importantly, integration is mandatory, i.e.,

9 Cf. Otto 2006.
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observers cannot report the first or second offset separately, even when asked
explicitly. If, however, the second offset is presented later than 500ms after
than the first one, both offsets can be reported (not shown). They perceive
only one integrated offset. b) We used streams with more lines and offsets.
In this example, the vernier offset and the opposite offset at 330ms inte-
grated mandatorily but the offset at 490ms could be reported independently
of the previous two, as we like to argue, because it is in a different period of
discrete processing. Importantly, the first two offsets are 330ms apart from
each other, the second and third offset only 160ms, hence, integration is not
determined by temporal proximity per se.!°

Simple neural delays cannot account for these results. Importantly,
because these periods are so long, continuous models face a »too many
percepts«-problem, which is similar to the surplus content argu-
ment.!! In the SQM, for example, one would perceive the first offset
consciously, then a series of straight lines, and finally the second off-
set. In continuous models, it is unclear when the integrated percept
should occur or why integration occurs at all. Definitely, conscious-
ness cannot occur before the onset of the second vernier (plus the basic
neural latencies). However, as shown experimentally, observers have
no conscious access to the individual verniers offsets (see Figure 3).

These results seem to favor discrete models, in which conscious-
ness can be substantially delayed. However, traditional discrete mod-
els have considerable problems. For example, when we are conscious
only at certain moments, it seems we would miss all the information
in between the discrete moments because, by definition, a moment
has no time. Moreover, how can we perceive motion at all when con-
sciousness is short? Sometimes, it is proposed that motion occurs as
change between the conscious moments. However, in this case, the
discrete moments would need to be shorter than 3ms because we can
perceive apparent motion on this time scale.!?

10 Adapted from Herzog et al. 2020.
11" See Dainton 2018 and Grush 2016.
12 See Westheimer 1977.
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2. The Many Components of the Problem
Physical Time

Thinking about time has changed physics strongly. Pre-Einsteinian
physics has largely relied on a continuous flow of absolute time, which
holds true for the entire universe!® usually indicated with the letter ¢
on the x-axis. This has changed with the theory of relativity where
time depends on a reference frame. First, hence, there is no absolute
time. Second, in the space time of general theory of relativity, the past
and the future exist just as the present. Existence is not restricted to
a physical moment. Third, an open question is whether physical time
is continuous with infinitesimal small moments of time, well repre-
sented by the real numbers. [t may well be that time is also discrete.
In any case, time comes in quanta of a length of about 10~#4s, hence,
much shorter than any neural time and hence too »fast«, as we would
like to argue, for (conscious) perception.

Hence, our intuition about physical time, derived from our intu-
ition about mental time, is not supported by physics. St. Augustine’s
conscious moments are not linked to an »objective« physical time.
Conscious moments are not linked to physical moments. Hence, there
is no gold standard of time we could use. As we will see next, it is also
unlikely that mental time is directly linked to neural time.

Neural Time

The timing of neural activity depends on the type of neurons. Classi-
cally, neurons can elicit an action potential within 1-2ms, followed by
a refractory period of a few milliseconds. However, since perceptual
and behavioral measures tap into the response of the entire system or
at least several thousands of neurons, temporal resolution may be
even higher. Hence, in principle, neural resolution of humans could
be in the millisecond regime, which is much lower than most measures
of perceptual resolution.

Moreover, perception cannot be immediate because of neural
latencies, e.g., from the retina to the brain as well as within the brain.
These latencies depend on the contrast of the objects and are roughly

13 Galileo has already had the notion of a relative time, however.
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in the range of 40ms to 100ms from retina to early visual areas of the
brain. These delays are inevitable. However, visual processing takes
often much longer before a conscious percept is elicited.

Mental and Temporal Resolution

First, we need to distinguish between the (specious) present, temporal
resolution, perception of time, and the timing of a conscious percept.
These aspects, even though interwoven, are all logically independent.

Since we cannot link the duration of the moments of conscious-
ness to physical and neural time, we may link them to the perceived
present, which is often called the specious present. This time is often
estimated to be 2—3s long.!* During this interval, we feel »now«.
Empirical studies have shown that the estimation of the duration of
time intervals is rather precise during this time. However, 2-3s are
far too long for the minimal duration of consciousness because we can
have numerous conscious events during this time.

A classic way to estimate the duration of consciousness is by
assessing an observer's temporal resolution. For example, two bars are
presented one after the other and observers are asked about their per-
ception. For long durations, the two bars are perceived one after the
other. When durations are short (e.g., 40ms), the bars are perceived
as simultaneous, as if they were presented during the same moment
of time. This makes it seem as if 40ms would be a good estimate for
the duration of consciousness. One problem, however, is that different
paradigms have led to very different estimates, ranging from 40ms to
far beyond 100ms. An even more fundamental problem is that mea-
sures of temporal resolution are not necessarily measures of the dura-
tion of consciousness. A 40ms duration of simultaneity may simply
reflect the temporal resolution of a simultaneity detector. For different
tasks, such detectors have different resolutions. These measures are
about the content of consciousness but not about the timing of con-
sciousness per se. These two temporal aspects are logically indepen-
dent.

It thus seems that we cannot measure the time of conscious per-
ception directly. However, long lasting postdictive effects, such as the
SQM, can provide upper and lower bounds. Since offsets are manda-

14 See Poppel 1997.
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torily integrated for about 400ms, this sets a lower bound. On the
other hand, offsets beyond 490ms can be reported separately, thus
setting an upper bound.

3. A Model

The provided examples of postdictive effects (computer mouse, SQM)
show that conscious perception of a stimulus can occur much later
after stimulus onset than expected from the basic neural delays. In
particular, the relative timing of elements and their features is puz-
zling: we see a continuous stream of lines in the SQM. However, the
combined offset we perceive enters into consciousness much later.
Hence, the following question arises: what is perceived in the period
before a conscious percept occurs?

We suggest: nothing. Conscious percepts are preceded by
extended periods of unconscious processing during which we have no
percept at all, i.e., consciousness occurs only at discrete moments of
time. Each moment contains a »summary« of the entire event struc-
ture that happened during the unconscious processing. In this respect,
our model is a discrete, retentional model with extended periods of
unconscious processing, i.e., the second model in the second row of
Figure 1.1°

This model combines the advantages of both continuous and
discrete models. Quasi-continuous, unconscious processing assures
that information is continuously picked up from the environment and
continuously processed. This raw input, however, is rather meaning-
less: For example, when an element is presented for the first time, it
is unclear whether this element is a single static object that will stay
confined to one location or will move in the next moment. Likewise,
in the mouse example, the presentation of a first word leaves open
many interpretations that depend on the subsequent words. We pro-
pose that humans have delayed consciousness to render only one
interpretation of the stimulus visible. In this respect, slow conscious-
ness, which contains a »summary« of the fast unconscious processing,
makes sense. One may wonder whether unconscious processing has
indeed processing capacities exceeding the ones of conscious process-
ing by far. However, it is well established that unconscious processing

15 See Herzog et al. 2016 and Herzog et al. 2020.
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is sufficient for carrying out complex cognitive tasks, such as under-
standing language or chess board situations. Likewise, as the SQM
shows, fine-grained spatial and temporal features can be processed
unconsciously with high capacity. Consciousness seems to come into
play only when information is integrated across large parts of the
visual field and semantic information becomes crucial, for example,
when comparing two objects or searching for a person in a crowd.®
There are counter-intuitive aspects of our model. First, we intu-
itively feel that we perceive motion at each moment of time, as in the
example of the diver above. The claim of the model is that we do not
perceive the motion of the diver when it occurs. Instead, we perceive
it much later and condensed. The situation is similar to the detection
of other visual features. For instance, color is detected by dedicated
color detectors, which for example indicate the saturation of a color
by a number. Likewise, a higher luminance is coded by a larger num-
ber than a lower luminance, and a motion detector indicates how
strong motion is by a number. In some way, the motion detector can
be seen as mini-model of our model."” For example, when a line is
moving, the line is first detected at one location and then at a second
location. Because of a delay in neural latency (see Figure 4), the neural
signals to both elements may arrive at the same time at a downstream
neuron, which in this case elicits an action potential. If the arrival of
the action potentials of the two neurons is not simultaneous, there is
no action potential in the downs stream neuron M. A bank of neurons
with different delays can thus deliver a set of detectors, which code for
different velocities and motion directions. Importantly for our con-
siderations, a neural response is only elicited after the second element
is presented. Hence, the neural delay functions as a short-term mem-
ory. Such motion detectors can also explain why we are sensitive to
apparent motion or, to turn it this way, why we perceive motion where
there is none. For such detectors, it does not matter whether or not
there is motion between the detectors (see Figure 4).In analogy to the
motion detector, we can code entire event structures in a similar way.
For example, when a line is presented for 30ms and followed by a
square that is moving rightwards for 100ms, we perceive the entire
event not during this epoch and not for 130ms but only for a short
moment and much later, since it is coded by a corresponding event

16 See Mudri et al. 2014.
17" See Lee 2014 and Figure 4.
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detector activated far after the event. Likewise, in the mouse example,
information could be held in an unconscious memory before the entire
information is rendered conscious.

Such event detectors can settle the memory vs. perception debate
between cinematic and retentional models. For example, a motion
detector makes up a retention without the necessity to propose a sec-
ond time axis. As mentioned, there is memory through the neural
latency in the detector. However, this memory is not consciously
accessible and, thus, only a strong motion percept is elicited. Infer-
ences, to the contrary, work by explicit memories where both elements
are consciously perceived as in the example of the trash bin above.

In philosophical terms, the above considerations support the
view that external world timing is not represented by neural time,
much like color is not coded by colored neurons.

Q

®

ko

Figure 4.
A basic motion detector. When the dot moves from left to right, it first acti-
vates the left-most upper detector, which sends a signal to the downstream
neuron M. The signal is delayed by a time @. Then, the dot activates the right
detector, which also sends a signal to M. When the two signals arrive at the
same time at M, M also sends a signal indicating that there is left-right
motion with a certain speed corresponding to @.

4. Discussion

Dennett and Kingsbourne proposed that we cannot determine the
microstructure of consciousness because we cannot discriminate
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between two scenarios: whether consciousness at one very moment
isimmediately suppressed (Stalinian scenario) or whether conscious-
ness is retroactively modified (Orwellian scenario).!® For example, in
the SQM, one may well have a conscious percept of the first offset
before the second offset is presented. This conscious percept does not
enter memory and is suppressed when it is combined with the second
offset. We cannot exclude the possibility of such fleeting conscious-
ness. In this respect, our model only addresses consolidated con-
sciousness, which is stable for at least a few seconds and could poten-
tially be transferred into long-term memory.

One may argue that actions can be much faster than a few hun-
dred milliseconds. While this is true, we argue that eliciting an action
does not need consciousness as evident in reflexes and fast reactions
in sports. We rather claim that actions are part of the event structures
and are also perceived as such.

Further, one may argue that the existence of detectors coding for
entire, complex events is highly unlikely, given the vast space of pos-
sible events. This may be true. Likely, neural coding is more complex
than the outputs of simple detectors. However, this problem is not
restricted to temporal events but holds true for static scenes as well.
Humans have a strong capacity not only to distinguish many similar
scenes, such as beaches, but can also memorize a large number of
them. Thus, here is a general problem to solve.

One may also argue that the typical measure for neural responses
are spikes per second, i.e., a measure extended in time. This is true.
However, the timing of the spikes does not need to go hand in hand
with the timing of the temporal events. However, as it is largely
unknown what the neural code is, new insights may lead to different
interpretations.

If perception is discrete, why do we not realize the gaps in
between conscious events? This is simply because consciousness is,
by definition, slower than the gaps. A system cannot go beyond its
own resolution or, to turn it this way, we can only be conscious in and
about the conscious events when we are conscious and not when we
are unconscious. For this reason, conscious events follow each other
smoothly in conscious time but not in physical time, which is con-
sciously not accessible but likely unconsciously. In this respect, con-
scious time is shorter than physical time. However, we may still feel

18 See Dennett & Kingsbourne 1992.
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an extended consciousness because unconscious duration detectors
may determine exactly the time elapsed during unconscious process-
ing and render this number conscious together with all the other
information.

The surplus content argument was originally used by Dainton to
argue against retentional models (Grush, 2016). However, as shown
with the examples of the SQM and apparent motion, the surplus con-
tent argument argues not against retentions but against continuous
consciousness including extensionalistic ones. Our discrete model
avoids this problem because there is not a percept at each moment of
time. If there were only two conscious percepts per second, there
would definitely not too many percepts. Traditional discrete models
have a similar problem because they are usually (implicitly) contin-
uous: we are conscious at each moment of time, but percepts are con-
stant during extended moments because a moment cannot contain
any temporal information. We avoid this problem for the same reason
as above: there are no continuous percepts and hence no constant
percepts. The unconscious processing periods therefore solve the
problems of both approaches in the same way.

There is a high price to pay: the model is at odds with how we
feel our perception comes about. For example, in some instances, we
argued that certain percepts are simply not what we believe they are,
whereas, in other instances, we heavily relied on a certain percept
being true. For example, we believe we see a continuous stream in the
SQM, but our model claims this is an illusion. On the other hand, we
claimed that there is no conscious percept of the first offset. Hence,
one may prioritize the percepts this way or the other way around and
arrive at different conclusions. An additional problem is that phe-
nomenology becomes unreliable when we approach the temporal lim-
its of conscious time. It is usually difficult to know what we perceive
when time is short. This seems to be a general problem of the timing
of consciousness. The future will show whether there are models that
can marry our feelings about phenomenology with explanations for
the puzzling results from temporal illusions.
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Charlotte Gauvry

How to explain the experience of the passage of
time?

1. Introduction

Philosophical questions regarding the subjective »experience of time«
in general are puzzling.! It is not even certain that it is possible to
experience time, since time is not a sensory object that can be expe-
rienced by one (or a combination of) sensory organ(s): time cannot
be seen, smelled, heard, touched or tasted. While our experiences are
temporal and it is possible to temporally experience objects, at least
as being present, it is not clear that one can experience time itself.?
However, it seems unproblematic to claim that we experience
some elementary experiences of temporality, such as the experiences
of (i) duration, (ii) non-simultaneity, (iii) order, (iv) past-present or
(v) change, according to Ernst Poppel's classification.? Still, even this
classification and the definition of each of these elementary experi-
ences are controversial. They have been subjects of vivid philosophical
discussions for centuries. »Durationg, for instance, was intensely dis-
cussed by Augustine many centuries ago.* »Simultaneity« and
»order« also raised numerous debates, which have been rekindled by
Daniel Dennett based on Benjamin Libet’s famous experience on
»backwards time referral«.’> Analyses on the so-called »specious pre-
sent«® continuously question the »past-present« relation. However,
for the different reasons I will now focus on, I consider that the last
experience (v) raises the most challenging difficulties: the experience

For a helpful overview see e.g. Dainton 2001 and Le Poidevin 2019.
See e.g. Husserl 1991.
See Poppel 1978.
See Augustine 1961.
See Dennett 1991 and Libet 1993.
On the very notion of »specious present« see e.g. Le Poidevin 2019 and Arstila 2018.
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of a temporal change, which includes the experience of the passage of
time (Epy) (if we trust Poppel’s previous classification).

What does the notion of »passage of time« mean? If we refer to
our daily experiences and even to ordinary language (at least in
English), we can admit that we spontaneously use many expressions
that suggest that we happen to feel that time »passes,« at least more
or less quickly. This is what expressions such »time flies,« »time went
by too fast,« »time drags on,« »I found the time very long, « etc. testify.
Without even referring to the idea of acceleration or deceleration, the
ordinary notions of »flow« or »passage« as applied to »time« simply
suggest the dynamic character of time. It remains to be seen to what
extent those locutions are not mere metaphors.”

From a historical point of view, the so-called »retentionalists«
and »extensionalists«® models have already supported the view that
we can experience temporally extended phenomena. Even if it is true,
this is not sufficient to support the recent »passage of time« hypo-
thesis. The new idea regarding this old view is not so much that our
present experiences have a duration (that they are vextended«) but
that we can subjectively experience the present as being dynamic, i.e.,
as »passing« (from the past and towards the future). The »passage of
time« locution is indeed essentially used to refer to this feeling that
what we experience as present just arises from the future and is shif-
ting to become past. This is why this experience is not to be considered
in the »past-present« but in the »temporal change« category, at least
if I refer to the previous classification.

The vast majority of the Epr examples to be found in recent lite-
rature are therefore examples of experiences of a temporal change
based on the perceptual experiences of a motion. The most quoted
example is the experience of the motion of the second-hand of a
clock.? Some prefer to refer to the perceptual experience of a falling

7 See e.g. Lakoff & Johnson 2003.

8 According to the »retentionalists,” the contents of our experiences are temporally
extended but not the experiences themselves. By contrast, according to the »exten-
sionalists,” the experiences are themselves temporally extended and structured by
temporal parts (for this distinction, see Arstila 2018). As representatives of the reten-
tionalist view, see e.g. Gallagher 2003 and Gallagher & Zahavi 2021. Gallagher &
Zahavi are referring to Husserl 1991 and to Brentano 2009. Examples of extensionist
positions can be found in Dainton 2000 or in Foster 1991 who refers to James 1890
and to Bergson 1910.

9 See e.g. Le Poidevin 2007, Dainton 2001 or Prosser 2016.
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leaf (for reasons that I will later explain, see Section 4)10The examples
work as follows: when I watch the movement of the second-hand of
aclock or the fall of a leaf, simultaneously with the experience of these
motions, I experience in first person not several temporal instants ¢,
ty... t, but the dynamic passage from ¢; to t, to t,: I feel that time is
passing.

From an empirical point of view, as different as the clock or the
leaf examples are from one another, they are all based on experiences
of quick motions." The motions that generate Epy are indeed supposed
to be relatively quick, for instance compared to the motion of the hour-
hand of a clock or of a wilting leaf (Sattig's comparison) which, by
contrast, do not provoke any feeling of the passage of time. Accor-
dingly, Epr would be somehow connected, in a way that I seek to define
further, to direct non-inferential perceptual experiences of quick
motion.

Now, the difficult point concerning the phenomenological view
that we are experiencing temporal phenomena in a dynamic way—
which provides us the feeling of the passage of time—is that it seems
at odds with the metaphysical reality of time.!> More exactly the »pas-
sage of time« question manifests a conflict between (i) a metaphysical
thesis and (ii) a phenomenal one that seem to be contradictory: (i)
time is not (really) passing, (ii) we (subjectively) experience the pas-
sage of time.

The purpose of this chapter is to show that not only are both
claims true (as [ will argue), they are also consistent. In order to clarify
why the contradiction between (i) and (ii) is only apparent, I will
review the current representationalist models' that offer an expla-
natory model of Epy. In Section 1, I will first focus on the first-order
representationalist (FOR) strategy in order to show that it faces an

10 See Sattig 2018.

11" There is no consensus, however, on the exact duration of the interval between the
two beats of the hand-clock or two positions of the leaf. Some claim that it does not
have to last more than a half-second (Dainton 2001), others no more than 2 seconds
(Poppel 1978). In any case, all claim that there is an empirical constraint.

12 For alist of the very good arguments against the reality of time passing, see Prosser
2016.

13 Note that I will exclusively focus, in what follows, on representationalist models
rather than on other influential empiricist models (such as the global workspace the-
ory) because I am not entirely convinced that they can explain the phenomenality of
our experience. More exactly, it would be a different agenda to show how the global
workspace theory can explain the experience of time.
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unsatisfactory alternative: either FOR accepts that the experience of
time passing is a perceptual illusion or it accepts that it is not an expe-
rience at all (that it is a cognitive illusion). In Section 2, 1 will focus
on the first option and argue that it is difficult to explain Epr as a
perceptual illusion, particularly if Epr relies on the non-illusory per-
ception of a movement. In Section 3, I will explain why Epr cannot
convincingly be considered a cognitive illusion, even if it is a powerful
explanatory model. None of these objections are definitive. However,
to avoid the reductivist and eliminativist implications of these first-
order solutions, I will suggest theoretical alternatives. In particular, I
will explain (Section 4) why I consider that higher-order representa-
tionalist (HOR) views on Eprhave some explanatory advantages over
FOR. Eventually, I will focus (Section 5) on Giuliano Torrengo 2017’
view, who argues convincingly that Epr should be seen as a phenome-
nal modifier.

2. Epras a Major Challenge for the Representational
Theories of Consciousness

From a metaphysical point of view, there are good reasons to doubt
that time is really passing. The locus classicus of the metaphysical dis-
cussion on the reality of the passage of time (and on the reality of time
in general) is John McTaggart's distinction between the »A-theory«
and the »B-theory« of time."* According to the A-theory, only one
time t is really present. All other times are either past or future, to
some degrees (»distant past,« »near future,« etc.), compared to the
real present. If you are an »A-theorist« (i.e. a >>presentist<<), you hold
that time is continually passing from one present to another present
and you can logically claim that there is indeed a »passage of time.«
By contrast, if you are a »B-theorist« (i.e., an veternalist«) you do not
believe that there are any »A properties« (such as »being past« or
»being present«). There are just »B properties« (such as »earlier,«
»later«), which are relative to the context of your utterance. Then, a
specific time, say t;, can be considered »present« but only relative to
a specific context. Against that background, it does not make sense to
claim that time is passing, for instance from the near future to the

14 See McTaggart 1908 and McTaggart 1909. Note that Taggart himself intended to
show that the A-theory was self-contradictory.
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present or from the present to the near past, since time is not passing
at all.

Simon Prosser, among many others, has convincingly shown
that there are good arguments in favour of the B-theory, which derive
from progresses in physics (partly from the Growing Block Theory
and from the Albert Einstein’s 1905 Special Theory of Relativity, STR)
as well as from empirical experiences (in particular on phi phenomena,
see Section 2). Accordingly, I rely on the overwhelming majority of
commentators to postulate, as a starting point, the plausibility of the
B-Theory.

If it is true, one direct upshot of the B-theory is that time is not
really passing. Hence, the passage of time is nothing real in the block
universe and the so-called flow of time does not correspond to any
physical fact. This is the (meta)physical claim on the passage of time.

The problem is that such a metaphysical theory seems to con-
tradict directly the phenomenal claim that I introduced to begin with:
from a first-person point of view we are frequently experiencing the
passage of time, at least if we trust the numerous philosophers who
believe that we do experience the passage of time!® as well as pheno-
menal reports.!®

My first objective is to show that this apparent contradiction is
indeed a challenging difficulty, at least for today’s standard philoso-
phical explanatory model of phenomenal consciousness: representa-
tionalism. In that respect, I will first investigate whether first-order
representationalism (FOR) provides a satisfactory explanation of Epr.

The FOR view, made popular by Gilbert Harman, Fred Dretske
and Michael Tye in the 1990’s,1” holds that any conscious experience,
including its phenomenal character, can be entirely »exhausted« in its
representational »content« (the view is also called the »content
view«),!8 provided that the (first order) representational content has
some specific properties. For instance, according to Michael Tye’s last

15 Talready mention the so-called »retentionalist« and »extensionalist« philosophers.
Prosser (2016) also provides a substantial list of philosophers who do think that there
is an experience of the passage of time.

16 For an interesting survey on people subjective reports about the phenomenology
of time passing, see Hoerl et al. 2021. According to the survey, a majority of the
participants (although not all of them) reports that they already experienced the pas-
sage of time.

17 See Harman 1990, Tye 1995 and Dretske 1995.

18 See e.g. Brewer 2006.
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model—called PANIC —, an experience has a phenomenal character in
virtue of being about a representational content that is a Poised,
Abstract, Non-conceptual and Intentional Content. The phenomena-
lity of the experience would be entirely explained by the different
properties of such a PANIC content.!?Accordingly, Epy—as any other
phenomenal experience—would be fully explained by some specific
features of its representational content (i.e., that time is passing).

A first naive objection is to say that the experience of the passage
of time has no representational content because (according to B-
theory) there is no such thing as a worldly PT that could explain Epr.
This is of course not a definitive objection since FOR has more than
one string to its bow. In particular, there is no reason for FOR to pos-
tulate that each of the properties of the representational contents are
necessarily mundane properties: they can be non-mundane intentio-
nal properties. Consequently, Epy could be entirely explained as an
illusory experience, more exactly as an experience built on a perceptual
illusion.

3. Epras a Perceptual lllusion

Accordingly, the most influential strategy, which is consistent with
FOR and which is widespread nowadays, considers Ep a perceptual
illusion.?0 More exactly, the view holds that Epr is grounded on the
perceptual experience of a moving object (for instance, the second-
hand of a clock), which is illusory. This perceptual experience would
be illusory as it would provide the non-veridical representational con-
tent that there is an objective flow (that the second-hand is flowing)
and then that there is a subjective flow (that the time itself is ﬂowing)
although there are neither an objective nor a subjective flow: the
positions of the second-hand, just like the positions in time, are dis-
crete.

Making the view plausible requires proving that it is at least pos-
sible to experience an objective or a subjective flow (or a passage)
where thereis none. The supporters of the view that Epris a perceptual
illusion thus pay specific attention to empirical phenomena that can
be used to prove the very possibility of an illusory perceptual experi-

19 Tye 2000.
20" See e.g. Prosser 2007, Prosser 2016, Paul 2010, Dainton 2011 and Dainton 2012.
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ence of a »passage.« In that respect, »phi phenomena« appear to be
good candidates.

»Phi phenomenon« experiments have indeed shown that it is
possible to create the illusion of an objective passage, for instance of
the passage of a dot, in presenting nearby optical stimuli, which alter-
nate with a rapid frequency. Interestingly, the stimuli that are provo-
ked by the light flashes are static and their position does not change
but the observers experience a dot as passing from a position to ano-
ther.”! Even if the experiment is initially not meant to tell anything
about the »passage of time,« it convincingly demonstrates how a
dynamic experience (in that case: the experience of the passage of the
dot) can be created by static stimuli. The experiment at least shows
that our mind may create an illusion of an objective passage even if
nothing is passing.

Another interesting example provides similar theoretical outco-
mes. It is famously known as »the waterfall illusion« (or the »motion
after-effect«). This is a classical example of optical illusion, which was
brought up to the current debates by Tim Crane,?? and which today
raises numerous discussions among the philosophers of perception
and of time.?® The experience goes as follows: after watching the flow
of the water in a waterfall, I look at a motionless scene, for instance at
arock close to the waterfall. I will then experience the rock as if it was
flowing. Just as in the previous case, it is an illusion of flow.>*

Consequently, some experiments provide good reasons to think
that it is at least possible that our consciousness fools us to the point
that we believe that we perceive a passage where there is none. If we
are to believe L.A. Paul, this idea is even supported by recent results
from cognitive science:

21 See Wertheimer 1912 and Kolers 1976 for the empirical work. See e.g. Dennett
1991 or Paul 2010 for the philosophical investigations. Note that the study of »beta
movements« presents similar theoretical conclusions (see also Wertheimer's »Exper-
imentelle Studien«).

22 See Crane 1988.

23 See e.g. Le Poidevin 2007, Mather 1998 and Arstila 2018.

24 The »waterfall illusion« is also used to investigate the nature of the perceptual
content of perception. For instance, it has been used to show that one can perceive
contradictory states of affairs while knowing that there are no such states. Conse-
quently, it has been used to support the view that the content of perception is non-
conceptual (see Crane 1988).
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The idea is that, just as the cognitive science suggests, the brain pro-
cesses the series of inputs and produces a mental representation or
experience as of O changing in some suitably animated or flowing way
from being P into being Q. [...] Thus, according to the reductionist,
there is no real flow or animation in changes that occur across time.
Rather, a stage of one’s brain creates the illusion of such flow, as the
causal effect of prior stages on (this stage of) one’s brain.2

Then, it is at least formally possible to explain in the same way the
experience of the passage of time as a perceptual illusion: we would
be deceived the same way when we experience the passage of the dot
and when we experience the passage of a second-hand (and then the
passage of time). Consequently, it is theoretically possible that alt-
hough it seems that time is passing, it does not pass at all.

Even if it is true, in order to build a complete explanatory model,
one should also explain at least how the illusion of an objective (and
then of a subjective) passage is generated. This is all the more import-
ant since the experience of the passage of time cannot be considered
a localized and revisable error of judgement, but rather a systematic
illusion, if we take for granted that (almost) everyone has already
subjectively experienced the passage of time?%¢

Here again, it may help to start from the explanation of the »phi
motion« illusion. Prosser provides further clarifications on how the
illusion of a passage could be explained based on the phenomenal
properties of perceptual experiences.?” Using David Velleman 2006's
distinction between »enduring« and »perduring« properties,28 Prosser
postulates that an illusory experience of passage consists in misrep-
resenting a moving object (say a static dot) as enduring (to be present
at each moment through Change) instead of perduring (to have diffe-
rent temporal parts at different times). Hence, an illusory experience
of passage would consist in attributing wrongly incompatible attri-
butes (being present through temporal change) to a representational
content.

By analogy, the subjective experience of the passage of time
would consist in misrepresenting an object, say the second-hand of a
clock, as »enduring« instead of »perduring.« Accordingly, the illu-
sion of Epr could be entirely explained within a FOR model based on

25 Paul 2010, 352.

26 See again Hoerl et al. 2021.
27 See Prosser 2016: Chapter 6.
28 Velleman 2006.
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the analysis of the intentional content of the perceptual representation
of an objective motion.

Such an explanation comes up against several objections, howe-
ver. First, the explanation presupposes that the illusory experience
rests on anillusory perception. But most of the perceptual experiences
the experiences of the passage of time are based on are not themselves
illusory.?” Whereas in the phi motion case, the movement of the dot
appears to be continuous (although it is not), the movement of the
second-hand appears to be discontinuous. Strictly speaking, I do not
have the illusion that the second-hand is flowing.

We can imagine, however, that an experience of time passing is
sometimes based on a perceptual illusion. Let’s consider for instance
(Sattig's example, see Section 4), an experience of passage generated
by the perceptual representation of a falling leaf. In this specific case,
Epris indeed based on the illusory perception of a continuous move-
ment (a flow). But, even in this case, how to explain Epy by solely
referring to the content of the perceptual experience of a motion? How
could the perceptual content of an object enduring in time (the leaf)
generate the content of a subjective temporal flow? I do not think FOR
can answer this question.

As afirst result, even if I agree that some of our Epr are based on
perceptual illusions, I believe that looking at the content of the per-
ceptual experience and its properties alone (as FOR requires) does not
explain why the perceptual content of a motion generates the illusion
that the leaf, the second-hand and also time itself are flowing.

Interestingly, there is a radical alternative to FOR that avoids the
delicate task of explaining how the conscious experience of some per-
ceptual representations raises the illusory phenomenal reports that
we experience time as passing. FOR can indeed radically postulate that
the illusion of the passage of time is not phenomenal in nature. The
passage of time would rest on a double illusion: the cognitive illusion
that time passes and the illusion that I subjectively experience it as
passing. In other words, the »passage of time« would be a mere cogni-
tive illusion and there would be no Epy at all.

29 See also Hoerl 2014.
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4. Epras a Cognitive lllusion

One may consider that Epr is indeed an illusion, but a cognitive
one.30 According to this eliminativist view, we do not experience the
passage of time at all. We just misinterpret our perceptual experiences
of motion and wrongly infer from some perceptual content that we
are experiencing time as passing. For instance, we wrongly infer from
the perception of the motion of the second-hand the belief that we are
indeed experiencing the passage of time. The illusion is to believe that
we are even experiencing anything. To quote Christof Hoerl, it would
just »seemx« to us that we are experiencing the passage of time: there
would be no phenomenology of the passage of time.

The rhetoric of this view is very close to the recent illusionist
explanatory models on consciousness, which postulate that pheno-
menal experience (in general) is an illusion artificially generated by
our phenomenal reports.3! According to Keith Frankish, for example,
it just »seems« to us that we experience phenomenal experiences alt-
hough the very idea of a phenomenal experience is illusory. Hoerl's
position is of course much less radical in that it is localized. It is not
aimed at experience in general but just at the quasi-phenomenal
experience (to use the illusionist terminology) of the passage of time.
One can however postulate that Hoerl's proposal presents some of the
virtues and limitations of the illusionist position in general.3?

In particular, this eliminativist model presents the great advan-
tage of being parsimonious and consistent with the naturalistic requi-
rements. It does not postulate anything beyond perceptual experien-
ces and non-phenomenal cognitive inferences. Accordingly, this
explanatory model is perfectly consistent with FOR: it explains enti-
rely the illusion of Epy by the representational content of our beliefs
inferred from perceptual representations. The sole task of supporters
of such a view would be to explain the inferential errors at work, which
seems less »hard« (to use Chalmers' terminology) as a task than
explaining the spontaneous genesis of a phenomenal experience.

Even if I do not exclude that the view is correct, I think it is not
entirely satisfactory to claim that Epris a cognitive illusion. First, even

30 See e.g. Braddon-Mitchell 2014 and Hoerl 2014.

31 See e.g. Frankish 2016.

32 On the virtues and limitations of illusionism about phenomenal consciousness,
see Gauvry 2023.
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if the view is able to explain the so-called cognitive illusional infe-
rences (and I guess it can),3 I am not sure it would be enough for the
view to be convincing. A convincing explanatory model of the Epr
illusion must not only explain the cognitive inferences that generate
the belief (that we are experiencing the passage of time) but also the
reasons why the illusion seems to be subjective: why it »seems« to us
that we are experiencing time passing although we do not experience
it. In other words, the explanatory model must both explain why we
believe that time is passing and why we believe that we experience
time as passing. I am not sure, however, that the advocates of the
»cognitive illusion« hypothesis, who cannot refer, by definition, to the
evidence of the experience itself, can offer such an explanation.

Second, even if the passage of time is just the intentional content
of a false belief, it also has to be proven that this false belief is not itself
phenomenal. As the literature made obvious, cognitive phenomeno-
logy is a plausible option and it is not unlikely that there is a »what it
is like« to (wrongly) think that time is passing.’* Even if Epr is a
cognitive illusion, there would still be a (cognitive) experience of the
passage of time.

For all that, I think that the eliminativist strategy on Epr is intri-
guing and that everything is indeed much simpler and less contradic-
tory if there is no Epr. I even believe that anyone without phenome-
nological intuition about the experience of the passage of time should
favor this model. On the other hand, I also consider from a first person
perspective that it is not entirely satisfactory to just deny the reality
of the phenomenal experience of the passage of time. This is the rea-
son why I will now seek to find out alternative views to the standard
first-order content view that could account for the phenomenology of
the passage of time.

33 Hoerl, for instance, has investigated on the role of »episodic memory« to clarify
the status of the wrong inferences. See e.g., Hoerl 2014.

3 See e.g. Chudnoff 2015 and Bayne 2017. However, representatives of the idea of
cognitive illusion would be entitled to answer, just like Frankish, that: »it is essential
to [their] approach that the posited introspective [mis-]representations are not them-
selves phenomenally conscious ones« (Frankish 2016, 15).
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5. AHigher-order Account of Epy?

As explained above, if the first-order representationalist theories are
generally considered to have a strong explanatory power for our
phenomenal experiences, I believe that they cannot explain the
phenomenology of Epr. At least, I have shown that it is difficult to
offer a reductive reading of Epr by referring to a single perceptual
content. The difficulty is to explain within a FOR framework how the
(non-illusory) representation of some properties necessarily genera-
tes the illusion that we are experiencing other properties. In particular,
it is not clear how the sole content of a perceptual representation (say,
that the second-hand is perduring through change) can exhaust ano-
ther experience (Epy), which seems to have its proper content (that
the time is passing). Consequently, I think that the sole explanatory
option within a FOR program is to present Epr as a cognitive illusion.
But, as I just suggested, this eliminativist proposal also presents some
limitations from a phenomenal and explanatory perspective.

Fortunately, there are representationalist alternatives to FOR and
to eliminativism. A first one is offered by the higher-order represen-
tationalist (HOR) models. According to HOR, a conscious experience
cannot be exhausted into one but into fwo contents of representation
that are not necessarily identical. Contrary to FOR, HOR postulates
that an experience is subjectively conscious by virtue of a higher-order
representation directed towards a first-order representation. Then,
HOR views present the advantage to attribute a different content to
first-order and higher-order representations which proves beneficial
in explaining an illusion.

Against that background, it is possible to consider the represen-
tation of the passage of time a higher-order representation directed
towards a first-order perceptual representation. More exactly, Epr
would be conscious by virtue of a third-order representation of the
second-order representation of the passage of time based on the first-
order perception of a movement. This is for instance Sattig 2019's
proposal. I use his example as an illustration.3® Let's imagine the per-
ception of a leaf falling from a tree. Such perception is directed towards
the properties of a perceptual content: I see the colour, the shape, the
trajectory and the movement of the leaf. As previously mentioned,
when I pay attention to its movement, I do not perceive a succession

35 See Sattig 2019.
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of different discontinuous positions but a continuous movement of
fall. The perception of this continuity can be explained (Sattigs pro-
posal) by the introduction of the concept of »objective replacement:«
what I perceive is a leaf that is continuously replaced by itself. Now,
it is clear that the sole notion of »objective replacement,« which is a
property of the first-order perceptual content, is not sufficient to
explain the non-objective »replacement« of time. The interesting idea
of HOR, however, is that we do not have to assume that the perceptual
representation of the leaf and the representation of time passing share
the same content. As the second-order representation is not essenti-
ally linked to the first-order representational content of a moving
object (the leaf), it can be a purely subjective representation of a »sub-
jective replacement,« decorrelated from any specific object, which
seems satisfactory to explain the passage of time. Accordingly, the
representation of time passing would be a second-order representa-
tion of a (non-objective) replacement and Eprwould be constituted by
athird-order representation of the second-order representation of this
subjective replacement.

I think that this explanatory model is satisfactory for various
reasons. The HOR view presents the advantage that it explains the
singularity of the Epr content without being eliminativist or reduc-
tionist: it does not even have to reconduct the content of Epy to some
first-order perceptual properties. One of the main virtues of the view
is also that it can explain why it is theoretically possible that Epr, alt-
hough a (higher-order) experience, is illusory, i.e. why its content
does not coincide with the perceptual content of the falling leaf.
Finally, postulating that Epy ultimately (but not reductively) rests on
the representation of certain formal properties (such as »replace-
ment«) of a first-order representational content is nothing else than
to provide an explanation of the genesis of Epr.

I'am not convinced that the explanation is complete, however. In
particular, the view does not entirely explain how the representation
of the passage of time simply arises from the higher-order represen-
tation of a subjective replacement. In addition, it is not clear how sys-
tematic the explanation could be. Even if one considers that the model
works quite well for describing the motion of the falling leaf, not all
Epr are based on the perceptual representation of such replacement.
For example, as explained in Section 2, it is dubious that I perceive
any continuous replacement when I perceive the second-hand of a
clock.
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More generally, one may wonder whether it is really possible to
explain a phenomenal experience by referring only to the different
properties of its (first, second and third) representational contents
(whether these contents are the contents of perceptions or of
thoughts). This is the reason why, as a last hypothesis, I will now focus
on a non-standard view that claims that the properties of Epr cannot
be explained as properties of our representational contents but as
properties of our intentional attitudes.3®

6. Epras a Phenomenal Modifier

The previous analyzes aimed to show the virtues but also some of the
limits of the most common versions of different representationalist
models on Epr. [ will now turn to an alternative proposal that considers
Epr to be a »phenomenal modifier«. This is Giuliano Torrengo's posi-
tion.

For the sake of his demonstration, Torrengo himself is first refer-
ring to what he considers the most »sophisticated« version of repre-
sentationalism (as a content view),3” which explains the phenomenal
character of Epy by the »tensed properties« of some perceptual cont-
ents.38 According to Torrengo, however, even if our perceptual cont-
ents were constituted by such »tensed properties, « it is not clear that
they could explain the dynamic features of Epr. One should at least
introduce a distinction between two meanings of »tense:« a perspec-
tival one and a dynamic one. Although it seems possible to provide a
representational account of the perspectival properties of an experi-
ence (for instance based on the semantic uses of some indexicals), it
is very unlikely that the dynamic features of Epy could be exhausted
in a »tensed« content. Torrengo even offers an interesting argument
by comparing the perspectival representation of time and of space.
Just as it is not because we have a perspectival representation of space,
for example by using an indexical (e.g., »this« place), that we think
that space is dynamicg, it is not because we have a perspectival repre-

36 Even if the next view is non-standard, it is closed to the adverbialist proposal. For
a review and defense of adverbialist theory, see Kriegel 2011.

37 See Torrengo 2018.

38 The influential debates on »indexicality« have indeed convincingly shown that our
representations have a »tensed format«. See e.g., Perry 1979, Mellor 1998 and Torre
2009.
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sentation of time (in using »today,« »tomorrow,« etc.) that we infer
that time is somehow dynamic. Consequently, at best, sophisticated
representationalism can grasp the perspectival dimension of Epy in
terms of »tensed properties« of a »tensed content,« but not the dyna-
mic feeling that constitutes »time passing.«

Torrengo’s conclusion is that no content view, however sophisti-
cated, is capable of explaining the dynamic features of Epr in terms of
representational content. As an alternative model, he proposes that
the dynamic features of Epr are not to be found in the properties of its
representational content but in the dynamic way our perceptual con-
tents are represented. Although there are no dynamic contents« there
would be »dynamic attitudes.«

Such a view is very close to the one presented under the label
»attitudinalism« by Uriah Kriegel.? Kriegel indeed believes that what
he calls the »temporal orientation« of an experience is explainable
as an attitude towards a representational content. For instance, the
»orientation towards the present« is a constitutive feature of our atti-
tudes towards perceptual content. By contrast, the »orientation
towards the past«is a constitutive feature of our attitudes towards the
contents of our memories. Consequently, an act of perception distin-
guishes itself from an act of memory or imagination by virtue of its
attitude whose definitional feature is precisely the temporal orienta-
tion.

One of the most interesting assumptions of this proposal is that
our attitudes have an essential link with our representational contents.
The next step is to believe that our attitudes condition and potentially
modify our representational contents. This is precisely Torrengo’s
strategy. According to his 2017 proposal, the dynamic characters of
Epr are indeed the constitutive elements of some of our phenomenal
attitudes that modify our perceptual contents and the way we expe-
rience them. This is what he calls the »phenomenal modifier view.«

In order to both explain some limitations of standard represen-
tationalism and to provide an illustration of a »phenomenal modifi-
cation« of a representational content Torrengo first focuses on the
interesting example of »blurred vision,« using Boghossian and Vel-
leman'’s helpful description.*? If we follow Boghossian and Velleman,
in a case of blurred vision, the objects are not represented »as being

39 See Kriegel 2015.
40 See Boghossian & Velleman 1989.
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blurry.« I experience them »blurrily« and I potentially believe that
they are »blurry.« Accordingly »blurriness« is not a property of a rep-
resentational content but a feature of an attitude that modifies the way
I experience some representational contents.

The »blurriness« case can be used by analogy to explain the pas-
sage of time experience, at least a deceleration of the passage of time.
Let’s imagine that time has suddenly slowed down facing a dangerous
animal, say a ferocious tiger.*! In this case, even though time has not
really slowed down, this is the way I experience the situation. While
some of the temporal and spatial perspectival properties of my repre-
sentation of how the tiger moves—the fact that the tiger is here now
—may contribute to explain some other features of my experience,
they will certainly not explain my feeling that time slows down. Con-
versely, Torrengo suggests that it is possible to explain my represen-
tation of the tiger (for instance as being in slow motion) by my attitude
of which Epr is a constitutive character. In other words, perceptual
contents do not generate Epy; on the contrary, Epr modifies perceptual
contents. Hence, when I experience the passage of time, the dynamic
aspect of the felt passage of time cannot be explained as a property,
not even as a tensed property, of any representational content but as
a feature of my phenomenal attitudes towards some perceptual con-
tents.

Let me mention another example to tentatively corroborate this
explanation: boredom. Imagine that I am bored and that I find that
time drags on or »seems long.«*? When I am deeply bored, no matter
what representational contents I experience (interestingly, even if
they become objectively more exciting), I will boringly experience
them. The same could probably be true of other moods.*3 If [ am in a
happy mood, for instance, it is likely that I will feel like that time flies
and it will also modify the contents of my representations. Conse-
quently, it seems possible to describe those experiences (and the cor-

4 The example is quoted by Torrengo 2017.

42 One could of course wonder if the »boredom« example is an example of »time
passing.«. Some people consider this is a case of interminable »duration.« Even if it is
the case, it makes sense to say that the experience of extended duration can be con-
sidered, by contrast, as an illustration that we normally experience the time as passing,
since what happens in boredom is precisely that time no longer passes.

4 Note that moods are borderlines cases from a representational point of view
because their intentional character is controversial. See Searle 1983.
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related experience of time passing) in terms of attitudes that pheno-
menally modify our representational contents.

My point is that this »phenomenal modifier view« presents all
the advantages of the precedent views without their limitations. First,
just as the eliminatist model, the view is parsimonious as it does not
even pretend that Epr has its own content. Strictly speaking, the expe-
rience of the passage of time would not be the experience »that times
is passing« but the »time(ly) passing(ly)« representation of some per-
ceptual content. Just as a hermit crab, the experience of the passage
of time would appropriate the content of other intentional experiences
to modify it.

Second, as the HOR proposal, the »phenomenal modifier view«
is well-equipped to explain why the experience of the passage of time
does not correspond to the reality of time. If Epr does not have any
content, the mismatch between its hypothetical content and the con-
tent of first-order representations is indeed dissolved.

It is true, however, that the »phenomenal modifier view« raises
anew objection: if Epr has no content of its own it is no longer possible
to refer to any content to explain Epr. One could then say that it beco-
mes very difficult to offer an explanation of Epy within the »pheno-
menal modifier« model.** According to such a model, one could at
best use Epr as an explanans to explain the modification of our per-
ceptual contents but Epr itself would not be explained.

As a partial answer to the objection, it can be argued that the
model is compatible with a certain type of naturalistic explanation:
evolutionary explanations. Torrengo quotes for instance Ian Phillips
2013’s explanation of the evolutionary reasons why the brain gene-
rates Epr:

Imagine that you are a caveman or—woman on the veldt. Scanning the
horizon, you spot a saber-toothed tiger heading your way. Then sud-
denly the world around you seems to slow down and the tiger appears
to be running more slowly. How is this helpful? The tiger is not actually
running any more slowly. And the illusion of time being drawn out
gives you no extra seconds in which to flee. We get a much more satis-
factory explanation of what is going on if we consider how things look
on a mental activity picture. Here the effect of the fear-based dopamine

4 See Kriegel 2011.
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spike is to speed mental activity. That, in and of itself, is an adaptive
response.45

Hence, there would be an explanation of the experience of time slo-
wing down in terms of »adaptative response.« Interestingly, this
adaptative response can be described as an experience that modifies,
just as »the fear-based dopamine,« the perceptual content of the
movement of the saber-tooth tiger in order to »speed our mental
activity.« Accordingly, the experience of the slowing down of time, i.e.
an experience of a temporal flow, could be explained, on the basis of
adaptative explanations, as a phenomenal modifier. Thus, the »pheno-
menal modifier« model, coupled with an evolutionary explanation,
would make it possible both to explain the illusory nature of the expe-
rience of passing time (in terms of modification of external contents)
and its systematic nature (in evolutionary terms).

I do not believe, however, that this model is not problematic at
all. In particular, [ am not sure that the »phenomenal modifier view«
is valid for explaining all the Epr cases. However, I hold that it is today
the most convincing explanatory model that is consistent with our
phenomenal reports.

7. Conclusion

The ambition of this chapter was both to offer a review of the repre-
sentationalist models that are available today to explain the experi-
ence of the passage of time and to propose a non-eliminativist model
in order to explain the phenomenology of Epr. From this review, I draw
two conclusions.

The eliminativist model, which postulates that there is simply no
Eprat all and that Epy is a cognitive illusion is a parsimonious model
with great explanatory power. Consequently, I suggest to anyone who
does not have a phenomenal intuition about Epr and who does not
believe that the eliminativist model contradicts her own experience to
favor it without hesitation. On the other hand, I believe that the only
model that is compatible with our phenomenal reports on the passage
of time and that also has real explanatory power is the »phenomenal
modifier« model.

45 Phillips 2013, 246 (my emphasis).
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Husserl’s Phenomenology of the Inner Time
Consciousness: Achievements and Limits

Making our subjective experience of time a research topic is an
important challenge both for psychologists and philosophers. Nevert-
heless, the interdisciplinary conversation between the two widely
separated academic subjects is not so easy. This is because there are
some significant differences in the way inner time consciousness is
made a topic of study on the part of psychology and philosophy,
respectively. The differences concern both how the phenomenon is
described and how it is related to the physical time of the external
world. Indeed, the ambiguity of the concept of time—the distinction
between the >physical time< of natural processes and the >internal
time< of our experience of time—forms a central problem of any sys-
tematic discussion of the concept of time. It was the philosopher John
M.E. McTaggart who brought this difference to the point with his well-
known differentiation between the so-called >A-series«< (the subjective
conception of time) and the so-called >B-series< (the objective notion
oftime). In McTaggart's view, our double concept of time is irrevocably
contradictory: For while the description of time from the perspective
of the A-series is indexical and operates with the terms searlier than,«
»simultaneously<and >later than, < time from the perspective of the B-
series appears from an objective distance and thus seems irrelevant
for the truth value of events.

Now, in the philosophical tradition there are fundamentally dif-
ferent approaches to how the relation between objective external time
and subjective internal time should be described. Two of them are of
particular interest. First, one can advocate an empiricism or physica-
lism that makes external time the factual reference point for all ana-
lyses of the internal experience of time. Such a position has been held
historically since Aristotle, who takes the real motion of the cosmos
as his theoretical starting point; time is determined in Aristotle as »the
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measure or number of motion according to the earlier and later«.! In
the line of empiricism and physicalism, internal experiences of suc-
cession are understood as caused by external events; the internal is
explained from the perspective of the external. On the other hand,
there exists a type of view that interprets time in general as an activity
of our consciousness, and in so doing also conceives of external time
as subjectively constituted. This position is based on the subject phi-
losophy of modern times since Descartes, but is often (not quite cor-
rectly, as we will see) already traced back to the later ancient philoso-
pher Augustine. Augustine defines time as »expansion of the soul«
(distentio animi).? In a philosophy of subjectivity, the external is
explained as constituted by the internal.

In what follows, we are concerned with Edmund Husserl's (1859—
1938) conception of time, which is usually assigned to the second tra-
dition. In fact, it is correct to claim that since his book Ideas® he advo-
cated a version of transcendental philosophy that sees time, and the
entire world of experience in general, as constituted by a >pure Ego«.
But strictly speaking, Husserl's analyses of time are independent of
this transcendental turn in his thought. His form of analysis, for which
he chose the term >phenomenology,< basically formulates rather an
intermediate position or bridge between physicalism and subject phi-
losophy. I therefore begin with a brief account of Husserl's concept of
phenomenology (I), then move on to his reference to Augustine (II),
and finally attempt a survey of his overall position with its strengths
and weaknesses (I1I).

Husserl's theory of inner time-consciousness is a core component of
his phenomenology as a whole.# This is because Husserl is funda-
mentally concerned with the description of our experience from the
inner perspective of our experience—in which the the stream of con-
sciousness naturally plays a prominent role. By >phenomenology«
Husserl meant a philosophical method of unprejudiced, accurate

L Aristotle 1957, IV 219b1-2.

2 Augustine 2016, XI1.23.30 and X1.26.33.

3 Ideen zu einer reinen Phanomenologie und phanomenologischen Philosophie (Husserl
1913).

4 Romer 2010, 18.
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description of mental processes or experiences of consciousness.
>Unprejudiced< and »factually adequate< imply following Husserl that
no theories which are not legitimized by the phenomena should be
included in the respective description and no unjustified assumptions
of existence should be made. Especially important in the phenome-
nological description of the mental is the object-relatedness of nume-
rous >acts<: their intentionality. The crucial question here is how we
are related in our consciousness to a world meant to be >objective«.
With regard to the phenomenon of time, some relevant phenomeno-
logical questions are these: How can we relate to one and the same
object across time? How do we experience ourselves in time? How is
an awareness of processes, i.e. temporally structured events, possible?
Are we ourselves in time, or do we constitute time?

For Husserl, the starting point of phenomenology lies in the
change of attitude of the researcher: he or she should refrain from
accepting the external world of objects and events as well as the inter-
nal world of thoughts, ideas or emotions as given and should instead
describe the way of their being given. Husserl calls this retreat from
the contents (Husserl speaks of >bracketing:« Einklammerung) to the
contemplation of their mode of appearance epoché, using an expres-
sion from ancient skepticism. Instead of being absorbed in the given
phenomena, in epoché one considers the phenomena without precon-
ceptions. Thus, according to Husserl, it is not the real existence of this
or that object that is the topic of phenomenology, but only the inten-
tional act directed towards it, in which the object appears. While
empirical psychology presupposes the external world as real and thus
explains phenomena of consciousness psychophysically, phenome-
nology leaves it at reproducing the claim to validity of an appearing
phenomenon, that is, at describing the reference of an act of con-
sciousness (noesis) to an object (noema). Husserl calls this >pheno-
menological reduction«. In a further step, the >eidetic reduction,< he
wants to filter out certain invariant structures from the innumerable
observations resulting from the epoché, which he characterizes as
>laws of essence« (Wesensgesetze).

From this sketch of the program of phenomenology, it is clear
that Husserl is an anti-representationalist; he denies that the percep-
tion of spatiotemporal things is mediated by images or ideas. Rather,
using the tools of phenomenology, the >sense of direction< of percep-
tions can be described as directly object-related. Empirical objects and
events (e.g., I see a car passing me) are accessible to me in immediate
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presence (>self—givenness<), not as a synthesis of singular impressi-
ons. Already in his early days Husserl—very much like Gottlob Frege
at about the same time—developed a critique of contemporary psy-
chologism. As both thinkers claim, logical laws are not reducible to
empirical regularities of thought as identified by psychology.

The previous characterization of Husserl's approach referred to it
as »pure phenomenology«. In his later >transcendental phenomeno-
logy« (beginning with the Ideas in 1913) that builds on it, Husserl's
perspective shifts from describing the givenness of contents of con-
sciousness to the constitution of the contents of consciousness by a
pure Ego. Husserl now believes that the phenomenological and the
eidetic reduction are leading to the conclusion that both noesis and
noema and their regularities must go back to a unified principle of
constitution. This, for Husserl, is the transcendental Ego, a resting
pole which he understands as a completely content-less, spontaneous,
a priori I. Husserl thus belongs to the transcendental tradition in phi-
losophy established by Descartes and rich in egological considerations
in Kant and especially Fichte. His transcendental idealism is based on
the idea that we must describe reality indirectly—on the basis of its
constitution in subjectivity.

Hence, the crucial point of Husserl's analysis of time is the idea
that one must exclude all assumptions about the real (consciousness-
transcendent) existence of temporal processes. Thus, the phenome-
nology of the inner experience of time does not assume the real dura-
tion of real things, but merely addresses their »appearing duration.«
In this way, the phenomenological approach is limited to the perceived
time as something given by an >original time consciousness<. Husserl
addressed the phenomenology of inner time consciousness in three
phases of his work.® First, there are his lectures from 1905-11, which
Heidegger published in 1928 under the title Vorlesungen zum inneren
Zeitbewusstsein. Second, there are the so-called Bernau Manuscripts
on Time Consciousness from 1917-18 (published in 2001); Husserl
seems to have attached particular importance to them. Finally, thirdly,
we possess some hitherto unpublished manuscripts from 1930-34.
That there exist unpublished manuscripts should, of course, make us
cautious. On the other hand, the texts of the first two phases are basi-
cally in continuity with each other. However, the Analyses on Passive

5 Cf. Romer 2010, 5-7 and Seel 2010, 43-44.
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Synthesis (1918-26) and the Cartesian Meditations (1931) are also
important.®

Husserl's starting pointis not based on the contrast of >subjective«
and objective« time; it does not consist in an attempt to interpret the
A-series against the background of the B-series. Rather, Husserl
believes that one must start from the subjective appearance of time
in order to correctly grasp the time phenomenon as a whole (including
the B-series). As seen in Husserls successor positions (Heidegger,
Sartre, Merleau-Ponty, and Ricoeur), his real achievement has been
seen in understanding the objective time of Newtonian physics as a
derived, theoretical construct by science. On the other hand, a critique
also refers precisely to the fact that Husserl—ignoring Einstein’s
theory of relativity—stops at Newton's absolute world time.”

Husserl was interested in how we perceive physical or objective
time on the one hand and how inner experiences of time take place on
the other. Inner time is a rather neglected topic in the history of phi-
losophy; for Husserl it is therefore the merit of Augustine to have
drawn attention to inner time and its constituting role.®

There is a historical role model for Husserl's phenomenology of inner
time consciousness, namely Augustine, Confessions X1.14 — 28. The
interesting point in Augustine’s theory of time is that he was the first
who described it from a subjective perspective. Augustine >psycholo-
gizes< time. In doing so, he starts from various paradoxes to which he
offers solutions throughout the text. The paradoxes developed by
Augustine are:

(a) Howcana now-point which is constantly experienced by a subject
be always another one in the very next moment? What exactly is
it that passes when a now-point vanishes, and what is it that
remains? How can one speak of the present as something existing,
if it passes away almost immediately? So how can there be time
and why isn't there eternity instead?

¢ Orig. Analysen zur passiven Synthesis (1918-26) und Cartesianische Meditationen
(1931).

7 Cf. Romer 2010, 54.

8 On this in more detail: Herrmann 1992.
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(b) Howcana given now-point pass into the past, and how can future
become the present of a given now-point? How can thereby
something existing, the present, come from something non-
existing, the future, and immediately pass again into something
non-existing, the past?

(c) If only the present now is available to us, how can we know about
the past and the present?

(d) Since we can obviously speak of so-and-so long periods of time,
does this mean that the present in each case is not a now-point at
all, but something extended? But how big is then the extended
present?

Augustine devotes much space to the question of what we mean by a
spresent period«. Augustine’s treatise impressively demonstrates the
difficulty by describing a kind of interval nesting:

Behold, thus the present, which, as we thought, could alone be called
long, is hardly extended to the duration of a day. But let us also still
dissect this itself, since not even one day is present in its entirety. It is
filled by twenty-four hours of day and night; for the first of these all
others are future, for the last all others past, but for each of the inter-
vening hours those before it past, those after it future. And even the
one hour passes in fleeting moments; what has flown away from it is
past, what is left of it is future. If any time could be conceived which
could no longer be divided into any, even the smallest particles, it alone
could be called the present; and yet even this particle of time passes so
quickly from the future into the past that it cannot be extended even a
moment beyond its duration. [..]°

Since, in a thought-experiment, we can do an infinitesimal interval
nesting, Augustine concludes that the time cannot consist of extended
parts. What actually exists at the time is only the extensionless
moment. But if time consists in a succession of pure now-points, how
can it simultaneously be extended? On which basis can we speak of
sshort< or »long¢ periods of time, as we actually do? Obviously, the
past and the future must somehow exist and be connected to the pre-
sent. Augustine solves the problem by assuming an existence of past
and future which is mediated by the present. At this point, one sees
especially the >psychological< character of Augustine’s theory of time:
past, present, and future exist respectively in the presenting con-

9 Augustine 2016, XI.20.
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sciousness as praesens de praeteritis, praesens de praesentibus, praesens
de futuris.'9 Augustine concludes that time exists nowhere else than
in the soul (anima), namely in the form of memory (memoria), current
perception (contuitus) and anticipation (expectatio).

Time, however, is experienced as a continuum; we do not expe-
rience the transition from one phase of time to the next. Augustine
takes this point into account by describing the unity of our mental
experience as the background of the unity of the experience of time.
He illustrates this with the example of a song (canticum):! I reproduce
a song known to me in such a way that my memory retrieves the
section with the corresponding stored memories and then reproduces
them step by step. Then my memoria has present at each moment what
has already been reproduced on the one hand and what is yet to be
reproduced on the other. At this point, one can see Husserl’s theory
of retention and protention anticipated (more on this in a moment).
Augustine thus traces our temporal experience of duration and suc-
cession, i.e., of a constant awareness of the past and the future, to the
unifying action of the soul:

I want to recite a song which I know by heart; before I begin, my expec-
tation is directed to the whole, but once I have begun, what I have
already supplied to the past from the expectation extends within my
memory. So this activity of mine is divided in its duration into memory,
as far as I have said it, and into expectation, as far as [ want to say it;
present, on the other hand, is my attention, through which what was
future passes to become past. Now the more this happens, the more
the expectation decreases and the memory increases, until the whole
expectation is exhausted, because the whole action has ended and
passed into memory. And what happens with the whole song, happens
also with its individual sections and in its individual syllables, the same
also in a longer action, of which the song is perhaps only a part, the
same in the whole life of man, the parts of which are all the individual
actions of man, the same finally with the being of the whole human
race, which is composed of the lifetimes of the individual men.!?

Manifestly, Husserl's inspiration from Augustine’s Confessionsis quite
far-reaching. Nevertheless, one cannot claim that Husserl took the
core of his phenomenological analysis of time from Augustine. The

10 Augustine 2016, XI1.26.
11 Augustine 2016, X1.28.
12 Augustine 2016, XI.28.
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phenomenological method is highly original; it cannot be dated back
to late antiquity. Moreover, a contrast would be exaggerated to cha-
racterize Augustine's view of time exclusively as a psychological one,
while Aristotle and the Stoics would have understood time merely as
a process in nature. Rather, it must be said that Augustine takes the
perspective of the psychic in Confessions XI because he is under the
impression of the Platonic theory of the world-soul and relates it to
the genesis of time.13 The idea of a cosmic time, which is constituted
by the world soul, implies precisely an objective, not a subjective
description of the phenomenon of time.

Four of the problems addressed by Husserl in his studies on the éxpe-
rience of time readily reveal the influence of Augustine’s reading,
namely:

(a) Whatis the structure and properties of our consciousness of tem-
porally ordered entities?

(b) How do internal and external objects appear to us over time?

(c) How do we arrive at a coherent process consciousness that
presents us with a unified process and a stable object? For exam-
ple, in a piece of music, how do we get from the perception of each
individual note to the unity of the melody?

(d) On which fundament does the unity of time consciousness arise?
How does consciousness constitute its objects?

Husserl’s considerations can be reconstructed as follows. What is
revealed in the phenomenological attitude is, as we saw, the nature of
the appearance of temporal objects. Here, physical, objective time is
no longer accepted as a point of reference for explanations, but is
described from the perspective of our experiencing consciousness.
Even from this different point of view, some of the basic properties of
objective time still remain, namely the properties two-dimensiona-
lity, infinity, successivity, and transitivity. But all assumptions of exis-
tence are left aside (Husserl speaks of an >elimination< or >Ausklam-

13 Seen this way, not >we< i.e. the subjects of time perception, are constitutive for
physical time, but rather the world-soul. Augustine, however, does not clearly profess
this theory, because it seems to be dogmatically incorrect from a Christian perspective.
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merung<). Further, he distinguishes between »transcendent< and
>immanent< time objects; this distinction arises from the fact that we
perceive temporal objects both outside or inside consciousness. Exter-
nal temporal objects are spatial things; according to Husserl’s anti-
representationalism, these are not mediated by internal images or
conceptions. Rather, we are connected with these things in direct
intentionality. Any theory of images is explicitly rejected by Husserl.
For Husserl, inner objects are, e.g., tones and melodies; the perception
of tones forms even Husserl's preferred example for the analysis of
time consciousness.

Husserl now goes beyond Augustine in that he not only describes
the objective and the subjective dimension of the experience of time,
but also interprets both as constituted by the immanent time con-
sciousness. In doing so, he does not understand the spatiotemporal
things of the external world as phenomena of consciousness; rather,
they appear as existing outside of consciousness. For Husserl, the pure
Ego standing behind consciousness is that which generates the
objects. Husserl assumes that consciousness is in permanent, imme-
diate change, whereby it comes spontaneously (in the sense of a gene-
sis spontanea), from a >source point« (Quellpunkt), to the constitution
of objects:

The >source point,« with which the >generation< of the lasting object
begins, is a primal impression. This consciousness is in constant trans-
formation: constantly the bodily tone-now (scil. consciously, >in< con-
sciousness) changes into something past, constantly a new tone-now
replaces the one that has passed over into modification. But when the
consciousness passes from the tone-now, the primal impression, into
retention, then this retention itself is again a now, an actual being.
While it is itself actual (but not actual tone), it is retention of been tone.
[...] But every actual now of consciousness is subject to the law of
modification. It changes into retention of retention, and that steadily.
Accordingly, there is a steady continuum of retention in such a way
that every later point is retention for every earlier one. And every
retention is already continuum.'

14 Husserl 1928, 390. »Der >Quellpunkt¢, mit dem die >Erzeugung« des dauernden
Objektes einsetzt, ist eine Urimpression. Dies Bewusstsein ist in bestindiger Wand-
lung begriffen: stetig wandelt sich das leibhafte Ton-Jetzt (scil. bewuftseinsmafRig,
»im¢ Bewuftsein) in ein Gewesen, stetig lost ein immer neues Ton-Jetzt das in die
Modifikation {ibergegangene ab. Wenn aber das Bewufitsein vom Ton-Jetzt, die Urim-
pression, in Retention iibergeht, so ist diese Retention selbst wieder ein Jetzt, ein
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Husserl's analysis is opposed to Brentano's theory of >original asso-
ciation,< according to which now-points are linked by consciousness,
more precisely by the imagination. Brentano assumes that it is ima-
gination that keeps just past tones present and thus generates the
unity of the tone sequence. For Husserl, on the other hand, >primordial
impressions,<i.e., objects that change over time in a similar way as we
know from the phenomena of spatial perspectivity, rather appear
within a processual continuum. Continuity results from the fact that
the primordial impressions, the retentions and the protentions merge
into each other. Such an >original time field< is what Husserl sees as
his task to describe. Thereby a peculiar perspectival change of the
objects occurs:

While a movement is perceived, moment by moment an as-now appre-
hension takes place, therein the now current phase of the movement
itself is constituted. But this now-perception is, as it were, the core to
a comet’s tail of retentions, related to the earlier now-points of the
movement. But if perception no longer takes place, if we see no more
movement, or—if it is a matter of a melody—if the melody is played
and silence has occurred, then the last phase is not followed by a new
phase of perception, but by a mere phase of fresh recollection, to this
again such a phase, and so on.1>

In the experience of time we experience, as Husserl explains following
Augustine (and Brentano) using the example of listening to a melody,
a »passive synthesis< that generates a temporal extension. The pre-
sence of the past is thereby precisely not attributed to a >reifyings
memory, but to a>retention«. Husserl distinguishes an active memory

aktuell Daseiendes. Wihrend sie selbst aktuell ist (aber nicht aktueller Ton), ist sie
Retention von gewesenem Ton. [.....] Jedes aktuelle Jetzt des Bewuftseins unterliegt
aber dem Gesetz der Modifikation. Es wandelt sich in Retention von Retention, und
das stetig. Es ergibt sich demnach ein stetiges Kontinuum der Retention derart, dafy
jeder spitere Punkt Retention ist fiir jeden friiheren. Und jede Retention ist schon
Kontinuum.«

15 Husserl 1928, 391. »Wihrend eine Bewegung wahrgenommen wird, findet
Moment fiir Moment ein Als-Jetzt-Erfassen statt, darin konstituiert sich die jetzt
aktuelle Phase der Bewegung selbst. Aber diese Jetztauffassung ist gleichsam der Kern
zu einem Kometenschweif von Retentionen, auf die fritheren Jetztpunkte der Bewe-
gungbezogen. Findet aber keine Wahrnehmung mehr statt, sehen wir keine Bewegung
mehr, oder—wenn es sich um eine Melodie handelt—ist die Melodie abgespielt und
Stille eingetreten, so schlief3t sich an die letzte Phase keine neue Phase der Wahrneh-
mung an, sondern eine blofe Phase frischer Erinnerung, an diese wiederum eine sol-
che usf.«
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of things past (secondary memory) from a lingering experience of
what has just passed (such as the sound just heard) and calls this >pri-
mary memory< or retention. Similarly, a presence of what is imme-
diately forthcoming is to be explained by the notion of protention,
which denotes a kind of »anticipatory thinking< in which the experi-
ence of time continues into its immediate future. The retentional and
protentional continuity and extension of the present cannot be traced
back to the dimension of real time as a structure of experienced time,
but requires a subjective constitutional analysis of the way in which
time experience is >temporalized< and thereby presents itself as tem-
poral:

It still remains to be discussed in more detail what kind of modification
we called retentional. One speaks of fading away, subsiding etc. of the
contents of sensation, when actual perception passes over into reten-
tion. Now it is already clear after the previous explanations that the
rentential >contents< are not contents at all in the original sense. When
a tone subsides, it is itself at first perceived with a special fullness
(intensity), and this is followed by a rapid decrease of intensity. The
tone is still there, is still felt, but in mere reverberation.1®

Thus, the diminishing of the intensity of a sound does not mean its
complete disappearance, but its >shadowingx (Abschattung). For Hus-
serl, the retention of a sound that has just been perceived is an entirely
different phenomenon from that of >secondary memory«<. Unlike
Augustine, who explains the presence of the complete song in con-
sciousness by means of memoria, it is the case, according to Husser],
that the present experience relates to retention as a comet relates to a
comet’s tail.

The performance of a constitution of the time experience is attri-
buted to the transcendental I, which, however, cannot itself be in time
in this function. The pure I does not appear in the immanent time of
the time experience. How does it constitute time? First, it is important

16 Husserl 1928, 392. »Noch bleibt naher zu erortern, welcher Art die Modifikation
ist, die wir als retentionale bezeichneten. Man spricht von Abklingen, Verblassen usw.
der Empfindungsinhalte, wenn eigentliche Wahrnehmung in Retention {ibergeht.
Nun ist es aber schon nach den bisherigen Ausfiihrungen klar, daf} die rententionalen
>Inhalte< gar keine Inhalte im urspriinglichen Sinne sind. Wenn ein Ton abklingt, so
ist er selbst zundchst mit besonderer Fiille (Intensitit) empfunden, und daran schlief3t
sich ein rasches Nachlassen der Intensitét an. Der Ton ist noch da, ist noch empfunden,
aber im bloflen Nachhall.«
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for Husserl to emphasize that the possibility of memory does not
presuppose that one can compare an image to its original:

It is fundamentally wrong to argue: How can I know in the now about
anot-now, since I cannot compare the not-now, which is no more, with
the now (namely the memory-image existing in the now)? As if it
belonged to the essence of memory that an image existing in the now
would be substituted for another thing similar to it and I could compare
and would have to compare as with pictorial imagination. Memory or
retention is not picture-consciousness, but something totally differ-
ent.”

The important point is rather that time is constituted as an objective
entity by reference on the part of memory:

We run through the melody in the imagination, we hear, as it were,
first the first tone, then the second tone, and so on. In each case there
is always one tone (or one tone phase) in the now point. The preceding
ones, however, are not erased from the consciousness. With the per-
ception of the now appearing, as it were now heard tone, the primary
memory of the just as it were heard tones and the expectation (pro-
tention) of the outstanding ones merge. The now point has for the
consciousness a time yard (Zeithof), which takes place in the continuum
of memory conceptions, and the entire memory of the melody consists
in a continuum of such time yard continuums, or of perception con-
tinuums of the kind described.!®

This requires the secondary, reproductive memory, i.e., recollection
in which the former time field is reproduced. In this way, we arrive at

17" Husser] 1928, 394. »Es ist grundverkehrt zu argumentieren: Wie kann ich im Jetzt
von einem Nicht-Jetzt wissen, da ich das Nicht-Jetzt, das ja nicht mehr ist, nicht ver-
gleichen kann mit dem Jetzt (ndmlich dem im Jetzt vorhandenen Erinnerungsbild)?
Als ob zum Wesen der Erinnerung gehorte, daf3 ein im Jetzt vorhandenes Bild fiir eine
andere, ihm &hnliche Sache supponiert wiirde und ich wie bei bildlicher Vorstellung
vergleichen konnte und vergleichen miisste. Erinnerung bzw. Retention ist nicht Bild-
bewufitsein, sondern etwas total anderes.«

18 Husserl 1928, 395f. »Wir durchlaufen die Melodie in der Phantasie, wir horen
gleichsam zuerst den ersten, dann den zweiten Ton usw. Jeweils ist immer ein Ton
(bzw. eine Tonphase) im Jetztpunkt. Die vorangegangenen sind aber nicht aus dem
Bewuf3tsein ausgeloscht. Mit der Auffassung des jetzt erscheinenden, gleichsam jetzt
gehorten Tones verschmilzt die primére Erinnerung an die soeben gleichsam gehérten
Tone und die Erwartung (Protention) der ausstehenden. Der Jetztpunkt hat fiir das
BewufStsein einen Zeithof, der sich in der Kontinuitét von Erinnerungsauffassungen
vollzieht, und die gesamte Erinnerung der Melodie besteht in einem Kontinuum von
solchen Zeithofkontinuen, bzw. von Auffassungskontinuen der beschriebenen Art.«
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an objective sequence of several nows. This means that we constitute
the objective time by the possibility to refer to certain points in time
in the memory:.

People have often expressed fundamental criticism of Husserl’s
conception of our understanding of time. One of the main problems
of the phenomenology of inner time consciousness lies in the question
whether this phenomenology can be developed at all without hidden
borrowings from objective time. After all, Husserl's descriptions are
themselves processual, thus seeming to presuppose a course while
they are supposed to explain it. To this, one could possibly reply that
Husserl describes consciousness as a whole as thoroughly tempo-
ral.’® Another criticism arises from the fact that Husserl uses meta-
phors such as stream, river, spring, tail, yard, etc., for his descriptions,
which tend to reduce conceptual precision due to their strong imagery.
Further, it has often been criticized that Husserl possibly focuses on
the concept of now in his analysis of time perception in the sense of
a >metaphysics of presencex.

Three further objections against Husserl's conception have been
advanced by Wolfgang Kersting: (i) There is a reduction of the subject
of time to the direct perception of objects; thereby reduction of the
subject of time to a theory of perception. (ii) Husserl's analysis of sin-
gle points of temporal perception fails to make intelligible the unity
of perceived objects; but we hear amelody, not the succession of tones.
(iii) Subjectivity is not properly described from the perspective of
perceiving a sequence of now—points.20 But as a philosophical contri-
bution to the analysis of inner time consciousness, Husserl's analyses
nevertheless remain valuable. I think that the point that deserves to
be maintained is his >phenomenological reduction<: the description of
mental phenomena free from any ontological and epistemological
commitments.
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Wittgenstein on the Language of Time and the
Solipsism of the Present

1. Introduction

In his Philosophical Remarks, Ludwig Wittgenstein presents us with
an intriguing comparison:

If T compare the facts of immediate experience with the pictures on the
screen and the facts of physics with pictures in the film strip, on the
film strip there is a present picture and past and future pictures. But on
the screen, there is only the present.!

Wittgenstein illustrates with this comparison how it might be tempt-
ing to distinguish between two radically different modes of time.
There seems to be a substantive difference between the temporal suc-
cession of events in the world, neatly following one after the other
along a timeline like a string of pearls, and the specific temporal mode
of representation of these events in the mind. For, even though events
represented in the mind also possess an analogous order, comprising
not only present experiences but also recalled past events and antici-
pated future events, this order originates with, and is sustained by, an
experiencing subject in the present. Hence it seems a sharp distinction
must be drawn between an absolute order of time in which worldly
events unfold, and a relative order of time, in which representations
of present, past and future events are constructed by persons living in
the perennial, timeless now.

As with some of the other philosophical temptations Wittgen-
stein tries to combat, this temptation to draw a substantive distinction
between two radically different orders of events was one Wittgenstein

I Wittgenstein PR, V, 51. Wittgenstein's writings and other classical texts are cited
using the usual abbreviations. In the case of Philosophical Remarks Roman numerals
refer to chapters, Arabic numerals to sections.
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himself was prone to. This is reflected by a distinction Wittgenstein
appears to have had endorsed briefly during his so-called »middle« or
transition« period. More precisely, it occurs only in a few scattered
remarks recorded by George Edward Moore, Friedrich Waismann, and
Alice Ambrose, respectively, all of which have probably been made
between 1929 and 1932. In these remarks Wittgenstein distinguishes
between two different concepts of time, memory time and physical
(or information) time. This short-lived distinction is somewhat
obscure. On the one hand, Wittgenstein simply does not elaborate
much on it. On the other hand, the passages in which he does so are
in tension with one another, and it is difficult to tell whether these
tensions are to be attributed to conflicting statements Wittgenstein
made or to conflicting recordings of otherwise consistent statements.?

Regardless of how exactly the distinction is to be understood, it
is closely connected to another one Wittgenstein used to draw—and
which he set out to overcome in his Remarks—the distinction between
a primary (phenomenological) and a secondary (ordinary or physical)
language.3 In my view, one of the reasons why Wittgenstein abando-
ned both distinctions was the realisation that the ontological dualism
implicit in them would result in a problematic position with which he
struggled in many of his works: solipsism. Solipsism, in particular the
Solipsism of the Present Moment, claims only the experience of the
present moment deserves to be called »real.«

In this contribution, I will argue that Wittgenstein wanted to
overcome this dualism while insisting on the characteristic differences
between the concept of a physical time and a concept of time with
regard to memories and representations in general.* To support this
claim, I will first consider the broader historical and philosophical
context. The temptation of solipsism is particularly present in Rus-
sell's theory of sense-data and the protocol sentence controversy in
the Vienna Circle—and Wittgenstein was aware of both. I will then

2 The distinction occurs in Wittgenstein PO, 110, Wittgenstein WWC, 53, and Witt-
genstein WL, 15. For a comparative analysis of these passages cf. Schulte 2006. For
an account of the development of Wittgenstein's conception of time in general cf.
Hintikka 1996 and Rizzo 2016.

3 Cf. Wittgenstein PR, I, 1.

4 Just as many other philosophical projects with naturalist but anti-reductionist tend-
encies, Wittgenstein's methodological approach can be broadly understood as exhib-
iting ontologically monist and epistemologically dualist characteristics. Cf. Sturma
2001, 175.
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reconstruct Wittgenstein's argument against solipsism in the
Remarks, which I take to be targeted at an underlying philosophical
confusion that can be avoided by paying careful attention to the lan-
guage of time.

2. In Search of an Epistemic Foundation

Appearances are deceptive. This is as basic an epistemic fact as it is a
platitude about everyday life. Butif we take seriously Descartes’ advice
never to trust those who deceived us only once, then it seems all the
more necessary to investigate the reliability of our perceptual faculties
given that they are one of our main sources of information about the
world. And so, in good Cartesian fashion, Russell in his influential
1912 book The Problems of Philosophy employs the method of syste-
matic doubt to acquire knowledge about the basic composition and
structure of reality.

Interestingly, in his search for an epistemic foundation for our
access to the world, Russell is not only concerned about the fallibility
of our perceptual faculties, i.e., the simple fact that representations
can be true or false. In the history of philosophy, this fact alone gave
rise to the search for a criterion of truth enabling us to distinguish
with certainty between true and false representations. The cataleptic
representation devised by the Stoics and Descartes’ clear and distinct
representation are well-known examples.® But however troubling the
potential indistinguishability of true and false representations may
be, Russell also draws attention to the perspectival character of rep-
resentations. This is due to the seemingly innocuous observation that
the same objects may appear differently to different persons without
anyone being epistemically at fault.

Consider, for example, an ordinary table. Depending on the
lighting conditions and the angle from which it is seen, and the inten-
sity with which we knock on it, the resulting experiences delivered by
the senses—the table’s particular colour, shape, touch, and sound—
may vary significantly, not only among different persons but also with

5> Cf. Russell PP, ch. 1 and 2, on which the following reconstruction is largely based.
¢ For a detailed analysis of the role of criteria of truth in anti-sceptical philosophical
projects cf. Gabriel 2020, in particular ch. 9. Another important example are the
protocol sentences, which I will address below.
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regard to a single person. Since the very same table cannot possess
the conflicting properties attributed to it in different experiences, a
distinction between the table itself and how it appears to different
observers must somehow be drawn. In doing so, Russell distinguishes
between »sense-data« for that which is »immediately known in sen-
sation,« and the »physical object« for the table itself.” For Russell,
there is no reason to privilege a particular way the table may appear
to one of the observers under different conditions—all perspectives
are considered equally valid and can lay equal claim to be considered
the truth. Russell summarises his view in the following way:

It has appeared that, if we take any common object of the sort that is
supposed to be known by the senses, what the senses immediately tell
us is not the truth about the object as it is apart from us, but only the
truth about certain sense-data which, so far as we can see, depend upon
the relations between us and the object. Thus what we directly see and
feel is merely »appearance, < which we believe to be a sign of some >real-
ity< behind.®

This statement implies that the real properties of the table are never
directly revealed to us in our experiences, but only indirectly inferred
from them. This becomes clear by considering the problem of fallibi-
lity. It is important to note that the fallibility of representations is not
per se worrisome. Rather, it is a reminder of the fact that each and
every representation may be true or false. Even if a large portion of
our beliefs about the world would prove to be false, this would not in
itself threaten the idea of our having access to the reality of the world
in principle. It would simply mean that we would be wrong about a
lot more things than we thought. Making a virtue of necessity, one
may even consider the fallibility of representations a sign of quality
because the possibility of misrepresenting events in the world at the
same time implies the possibility of representing them accurately.
Regardless of how often our epistemic arrows may miss their worldly
target, at least there is the genuine possibility of hittingit. So, the mere
fallibility of representations is no cause for epistemic despair but
rather reason to think of our perceptual faculties as conducive to fin-

7 Russell PP, 4.
8 Russell PP, 6.
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ding the truth. To undermine our access to the world in a profound
way requires further arguments.’

Now, according to Russell’s view, we never have direct access to
physical objects. Experiences may be of physical objects, but the con-
tents of experiences are sense-data. As he expressly states, what we
»directly see and feel is merely >appearance¢,« so that even in cases
where perceptual contents correctly represent the corresponding pro-
perties of physical objects, our epistemic access remains confined to
the subjective sphere of sense-data. This opens up the possibility of
radical scepticism. The ontological gap between appearance and rea-
lity may be so deep as to be unbridgeable since the connection between
sense-data and physical objects is only contingent. Thus, it comes as
no surprise that Russell is not only concerned with the question whe-
ther appearances accurately reflect their objects but also whether they
represent anything at all. It may very well be, so the argument goes,
that there is nothing outside our epistemic life of sense-data:

Thus, when we are trying to show that there must be objects inde-
pendent of our own sense-data, we cannot appeal to the testimony of
other people, since this testimony itself consists of sense-data, and does
not reveal other people’s experiences unless our own sense-data are
signs of things existing independently of us. We must therefore, if
possible, find, in our own purely private experiences, characteristics
which show, or tend to show, that there are in the world things other
than ourselves and our private experiences.!”

Russell concedes right from the outset the impossibility of proving
the existence of physical objects in addition to sense-data. Although
our private experiences, our thoughts and feelings, enjoy the status of
epistemic certainty, they can only serve as a relatively secure inference
basis for what they are experiences of because there is not necessarily
any connection between subjective experience and the object that is
being experienced. Hence the distinction between sense-data and
physical objects is consistent with a sceptical scenario in which there
is only a world of sense-data. To fend off such sceptical manoeuvres,
Russell appeals to common sense arguments and simplicity conside-
rations. We are entitled to what he calls »instinctive beliefs«, M i.e.,

9 Cf. Gabriel 2020, ch. 5. Paradigmatically, Descartes’ dream argument and his evil
demon argument are designed to achieve precisely that.

10 Russell PP, 10.

11 Russell PP, 11.
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reasonable assumptions of explanatory value arrived at without irre-
futable evidence. For example, the simplest explanation for the fact
that I have the visual impression of a table in front of me, or of a cat
passing by, is that there really is a table in front of me and there really
is a cat passing by. Unless there is hard evidence to the contrary, we
have no reason to doubt such common sense hypotheses. Thus, alt-
hough sense-data cannot be invoked in a proof of the existence of
physical objects, the certainty with which we can know them makes
our experiences a »solid basis from which to begin our pursuit of
knowledge.«!?

A very similar rationale motivated the members of the Vienna
Circle in their search for an epistemic foundation. Taking a linguistic
turn, they debated vigorously whether it was possible to identify a
certain class of sentences that registered pure facts and were thereby
particularly suitable to serve as a basis for scientific knowledge. This
class of sentences became known as »protocol sentences« or »obser-
vation sentences.« As Moritz Schlick, one of the debate’s main parti-
cipants, puts it:

>Protocol sentences, < as the term indicates, were originally thought to
be those sentences that state the facts with absolute simplicity, and
without shaping, modifying or adding anything, which are the subject
matter of all science and which precede every claim about the world
and all knowledge."

Otto Neurath, another important member of the Vienna Circle, gives
the following example of a protocol sentence: »In the room, at 3:15
AM, there was a table perceived by Otto.«!* And Rudolf Carnap—the
third central figure in the debate besides Schlick and Neurath—defines
protocol sentences as descriptions of »the immediate contents of
experience or phenomena, that is of the most simple, discernible
facts.«! It should be noted that these are just some of the different
kinds of examples discussed in the Vienna Circle and that the protocol
sentence controversy was far more complex and multi-faceted than is

12 Russell PP, 8.

13 Schlick, Moritz: Uber das Fundament der Erkenntnis (1934), quoted in Stoltzner/
Uebel 2006, 431. All translations of quotes from this volume were done by me.

14 Neurath, Otto: Protocol sentences (1932), quoted in Stoltzner/Uebel 2006, 403.
15 Carnap, Rudolf: Die physikalische Sprache als Universalsprache der Wissenschaft
(1932), quoted in Stoltzner/Uebel 2006, 322.
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often assumed. Carnap alone, for example, developed four different
conceptions of protocol sentences.!®

Now, Schlick has laid out clearly the semantics of protocol sen-
tences. He starts by distinguishing them from what he calls »affirma-
tions« (»Konstatierungen«), specified as a class of sentences reporting
first-person perceptions such as »Here now such and such,« »Here
now yellow is bordering blue,« and »Here now pain.<<17 In general,
affirmations »express a fact registered by one’s own >perception¢ or
»experience« in the present.«'® The modifier »in the present« is parti-
cularly important because it is precisely this feature that distinguishes
them from protocol sentences. The latter type of sentences, such as
»In the room, at 3:15 AM, there was a table perceived by Otto,« rep-
resents a fallible hypothesis for Schlick because recording it involves
memory. Since memory is a notoriously fallible source of information
and prone to error, protocol sentences can be subjected to doubt.
Affirmations of the present, on the other hand, cannot sensibly be
doubted. The deeper reason for this is that, whereas understanding
and verifying a sentence are separate operations regarding most empi-
rical sentences, in the case of affirmations they coincide: »by grasping
their sense I simultaneously grasp their truth.«!® Thus, Schlick main-
tains it would be as nonsensical to concede the possibility of error for
affirmations like »Here now pain« as it would be for tautologies such
as »lt is either raining or not.« In this regard, affirmations are also
more like analytic sentences but with the added bonus of possessing
empirical import providing us with knowledge about the world.

However, and despite his conception of affirmations as indubi-
table expressions of first-person experiences, Schlick has no intention
to make use of them to build an epistemic foundation. On the contrary,
Schlick has no illusions about the epistemological value of his affir-
mations in particular and of observation sentences in general:

Hopefully, it has become clear that what is essential here is the mark
of the present, which is congenial to the observation sentences, and to

16 For more historical context of the philosophical topics of the Vienna Circle cf. the
comprehensive introduction in the volume by Stéltzner/Uebel 2006. For the protocol
sentence controversy in particular cf. LVI-LX.

17 Schlick in Stoltzner/Uebel 2006, 442.

18 Schlick in Stoltzner/Uebel 2006, 442.

19 Schlick in Stoltzner/Uebel 2006, 451.
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which they owe their value as well as their uselessness: their value of
absolute validity and their uselessness as a lasting foundation.?0

Why does Schlick take this surprising stance? Once again, the decisive
point here is connected to the aspect of time. According to Schlick,
there are, strictly speaking, no genuine reports of affirmations. Affir-
mations are reports of first-person experiences in the present, which
require the use of indexicals such as »here« and »now.« For Schlick,
the ostensive gestures accompanying the use of indexicals (e.g., poin-
ting to something) are part of the identity conditions of affirmations.
But as soon as the affirmation is recorded, the indexicals have lost
their meaning because now they are used outside the context of a first-
person experience, to which they owed their particular character in
the first place: »A real affirmation can never be written down, for as
soon as | record the deictic words >here< and >nows, they lose their
meaning.«?!

3. Wittgensteinonthelanguage of Time and the Language
of Solipsism

Throughout his philosophical career Wittgenstein battled the idea of
solipsism in its various guises.?? As already indicated in the introduc-
tion, the intensity with which he was preoccupied with this issue has
to do with the fact that he himself was not entirely immune to the
appeal of this philosophical idea. As Moore recalls:

As regards Solipsism and Idealism he said that he himself had been
often tempted to say »>All that is real is the experience of the present
moment< or >All that is certain is the experience of the present
moment¢; and that any one who is at all tempted to hold Idealism or
Solipsism knows the temptation to say >The only reality is the present
experience« or >the only reality is my present experience<.??

20 Schlick in Stoltzner/Uebel 2006, 451.

2L Schlick in Stoltzner/Uebel 2006, 452. For systematic considerations concerning
indexicals and their relation to the concept of time cf. Sturma 2001, particularly
180-184.

22 For a systematic account of Wittgenstein's arguments against solipsism cf. Hacker
1986, ch. VIIL

23 Moore 1955, 15.
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Against the backdrop of the historical and philosophical context pro-
vided in the previous section the motivation and allure of solipsism
should now be more transparent. Sceptical manoeuvres undermined
our confidence in the reliability of our perceptual faculties and expo-
sed the fragility of our epistemic access to the world. The increasing
pressure of the sceptical onslaught provoked a search for an epistemic
foundation to address this problem. This search basically assumed the
form of a rearguard action. Forced to concede that there is no epistemic
certainty regarding the sphere of physical objects and other persons
besides oneself, Russell retreated to the sphere of sense-data, in which
knowledge at least of one’s own private experiences was said to be
certain. However, as the protocol sentence controversy made clear,
not even the sphere of private experiences turned out to be an epis-
temic safe haven. Since memory is a fallible source of information, the
recollection of past experiences is just as much subject to doubt as are
representations of the external world. Hence the sphere in which
knowledge was possible had to be limited once more, this time to the
present experiences of a single person. As a last resort, one might
indeed be tempted to say that all that is certain and real are one’s own
present experiences—hence the solipsism of the present moment.

Of course, the most famous argument targeted at solipsism is the
so-called private language argument in the Philosophical Investigati-
ons. But the fight against solipsism figures prominently in many pha-
ses of Wittgenstein's philosophical development, making an
appearance at least as early as 1916 in his Notebooks.?* From then
onwards it resurfaces frequently as a philosophical challenge Witt-
genstein takes on again and again. However, his treatment of solip-
sism—and his method of doing philosophy in general—differs signi-
ficantly from the approaches of other philosophers.

Russell treats solipsism as an empirical statement put forward by
a radical sceptic, a statement capable of being true or false. He con-
cedes the possibility that life is nothing but a dream, that the external
world comprising physical objects and other persons may be nothing
but the figment of a sole person’s imagination. Russell’s response to
this sceptical scenario is simply to point out that there are no good
reasons to believe this statement to be true. Therefore, according to
Russell, we are entitled to discard it, building our world view bottom
up with private experiences as epistemic foundation.

24 Cf. Wittgenstein NB, 82 (Entry from 2 September 1916).
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In a similar manner, Schlick considers observation sentences
»absolutely fixed points,«25 although he has a different conception of
the role they can play with respect to science. He does not believe they
can be used to form an epistemic foundation due to their fallibility.
Only affirmations—i.e., reports of first-person present experiences—
possess the mark of infallibility. But since this mark derives from the
fact that affirmations are reports of immediate experiences of the here
and now, affirmations lose this special character as soon as they are
written down because then the indexicals used have already assumed
a different meaning. Schlick, therefore, assigns to private experiences
and the sentences that record them the opposite role than Russell
does. For Schlick, observation sentences in general are not the starting
point for scientific inquiries but rather their end point. Science makes
predictions that are to be verified by experience. Observation senten-
ces may not be suitable for an epistemic foundation, but they are an
»absolute end«?® for scientific inquiries.

Wittgenstein tackles the problem of solipsism from quite a dif-
ferent angle. In his Notes for Lectures on »Private Experience« and
»Sense Data«—drafted in the mid-1930s—he already addressed the
problem of solipsism at some length. Wittgenstein is well aware of
the primary motivation of introducing private experiences of sense-
data, which is one of the routes leading to solipsism: the possibility
for physical objects to appear differently to different observers.?” But
while he does not deny this possibility, he cautions us to resist the
temptation of solipsism and wonders instead whether it is possible
»to imagine a philosophy that would be the diametrical opposite of
solipsism.«?® And even though Wittgenstein points out several pro-
blematic consequences of the notion of sense-data and of private
experiences in general, he mainly focuses on questioning the under-

25 Schlick in Stoltzner/Uebel 2006, 448.

26 Schlick in Stoltzner/Uebel 2006, 448. Schlick’s example is the following scientific
prediction: If you look through a telescope at a certain time, you will see a spot of light
in the crosshairs. This prediction can then be verified by an affirmation (i.e., by simply
looking through the telescope at the specified time), which concludes the scientific
task. Cf. Schlick in Stoltzner/Uebel 2006, 448.

27 Cf. Wittgenstein NL, 316.

28 Wittgenstein NL, 282. The analogy invoked in Wittgenstein's famous description,
in the Investigations, of philosophy’s aim as showing »the fly the way out of the fly-
bottle« (Wittgenstein PI, § 309) already appears in the Notes for Lectures: »The sol-
ipsist flutters and flutters in the flyglass, strikes against the walls, flutters further. How
can he be brought to rest?« (Wittgenstein NL, 300).
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lying philosophical misconception in which these notions are rooted.
His diagnosis for the defect of solipsism is the mistaken belief that
retreating to one’s own sense-data and experiences is tantamount to
leaving the public sphere behind entirely. It is to think of one’s own
mind as a private room to which no one else can have access, and that
the language used to describe one’s inner episodes and mental states
can fully be understood only by oneself.

Against this picture Wittgenstein puts the utmost emphasis on
what will become one of the major themes running through his wri-
tings, namely the public and social character of language use. That is
why, in the Notes for Lectures, instead of denying the existence or
usefulness of sense-data, Wittgenstein draws attention to the fact that
even the language of the most private entities imaginable possess an
interpersonal dimension:

What we call a description of my sense datum, of what's seen, inde-
pendent of what is the case in the physical world, is still a description
for the other person.?’

Observations like these are characteristic of the tectonic shift Witt-
genstein wants to set in motion in our conception of language. In an
attempt to clarify the workings of our language we ought to pay atten-
tion to the language games involving expressions and sentences
themselves, rather than to the mental states of the persons playing
the various language games:

Why should I say the >expression< derives its meaning from the feeling
behind it—and not from the circumstances of the language game in
which it is used?3°

Now, with this shift away from private episodes to public language
use when it comes to investigating the determination and source of
semantic content the method of addressing philosophical problems
changes as well. The consideration of the allegedly monologic and
isolated mental life of a single person gives way to the examination of
the rules governing the application of expressions shared by speech
communities. Rules for the use of expressions in their entirety com-
pose what Wittgenstein calls grammar, and they constitute and regu-
late the language games we play. Grammar forms an essential part of
the structure of linguistic practices because it determines the limits of

29 Wittgenstein NL, 308.
30" Wittgenstein NL, 313.
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meaningful discourse. In combatting grammatical confusions, philo-
sophy may therefore act as a »custodian of grammar,« which »can in
fact grasp the essence of the world, only not in the propositions of
language, but in rules for this language which exclude nonsensical
combinations of signs.«3!

As a consequence, philosophical theses and problems are approa-
ched by testing whether the conditions under which they are framed
and articulated are consistent or conflict with the conditions set by
grammar. Of course, this does neither entail that every philosophical
problem is a grammatical problem nor that grammatical investigati-
ons exhaust the philosophical toolkit for solving them. At least, howe-
ver, it is a legitimate starting point for getting a grip on the particular
nature of a given problem in the first place.

With these methodological considerations in mind we can now
turn to Wittgenstein's argument against the solipsism of the present
moment. It can be found in a short and dense chapter in his Remarks,
which is concerned more generally with the concept of time. First, he
describes the muddled situation holding the solipsist captive by com-
paring it to the relation between a film strip and the film projected on
the screen:

If I compare the facts of immediate experience with the pictures on the
screen and the facts of physics with pictures in the film strip, on the
film strip there is a present picture and past and future pictures. But on
the screen, there is only the present.>?

As spelled out in the previous section, the solipsist seeks epistemic
comfort in his private experiences, which Wittgenstein equates to a
metaphorical film screen. There may or may not be an external world
outside the film theatre, so the solipsist reasons, but that there is a
film playing on the private screen is certain, if anything is. Wittgen-
stein tries to expose the solipsist’s position as inconsistent by pointing
out a confusion in the concept of time involved in taking it. A few
paragraphs after introducing the film metaphor Wittgenstein presents
aresponse to the solipsist including an argument against it, as well as
a diagnosis of its root cause. The following passage contains his
response in a nutshell:

31 Wittgenstein PR, V, 54. For Wittgenstein's conception of grammar cf. Forster 2004.
32 Wittgenstein PR, V, 51.
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We are tempted to say: only the experience of the present moment has
reality. And then the first reply must be: As opposed to what? [...] The
proposition that only the present experience has reality appears to
contain the last consequence of solipsism. [...] If someone says, only
the present experience has reality, then the word >present< must be
redundant here, as the word >I< in other contexts. For it cannot mean
present as opposed to past and future. Something else must be meant
by the word, something that isn't in space, but is itself a space. That is
to say, not something bordering on something else (from which it could
therefore be limited off).33

There is alot to unpack here. In keeping with his philosophical method
characterised above, Wittgenstein tries to pin down what exactly the
solipsist is claiming in saying that only the present moment or the
present experience is real since the solipsist’s use of the term seems
to deviate from how it would ordinarily be used. The usual meaning
of »present« derives a substantive part of its semantic content in con-
trast to other expressions of time, particularly expressions such as
»past« and »future.« Roughly, part of the grammar of »past,« »pre-
sent,« and »future« seems to be such that these expressions share a
range of objects to which they can be, in principle, meaningfully
applied. That is to say, if it is meaningful to talk of present moments
and experiences, then it is as meaningful to talk of past and future
moments and experiences.>*

However, the solipsist is apparently not using the expression
»present« according to its ordinary meaning. Rather than merely pri-
vileging present experiences and singling them out from all possible
kinds of experiences, including past and future ones, the solipsist
wants to make a stronger claim. As Wittgenstein notes in his Cam-
bridge Lectures: »A person who says the present experience alone is
real is not stating an empirical fact, comparable to the fact that Mr. S.
always wears a brown suit.«3> At first sight, the property attributions
in both cases seem similar. Just as Mr. S. is said to possess the property
of always wearing a brown suit, the solipsist claims real experiences
possess the property of always being present experiences. But the
property attributions are actually categorically different. In the case
of Mr. S. there is the genuine possibility for him to wear suits of a
different colour; it just so happens that Mr. S.—for whatever reason

33 Wittgenstein PR, V, 54.
34 Cf. Rizzo 2016, 138.
3 Wittgenstein WL, 25.
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—always wears brown ones. The solipsist, on the other hand, does not
admit the possibility of real experiences possessing the properties of
past or future. Past and future experiences do not even qualify as can-
didates for being real experiences. There is simply no contrast invol-
ved among real experiences because there is only one category: pre-
sent experiences.>¢

Wittgenstein illustrates his point metaphorically. The solipsist
would take the meaning of the expression »present« to be a space
itself, as opposed to something being in a space. The usual meanings
of »present,« »past,« and »future« jointly constitute a semantic space
by mutually determining their contents. The solipsist, however, obli-
terates precisely this contrast from which the respective expressions
of time derived their particular content in the first place, leaving the
expression »present« without the semantic foil against which it is
thrown into relief. As a result, »present« loses its usual meaning. That
is also why Wittgenstein observes that in the claim »Only the present
experience has reality,« the expression »present« must be redundant,
for the solipsist conceives of »present« as an analytic component of
»experience.« In the solipsist's mouth, the meaning of »present« has
transformed from a contingent into a necessary property of real expe-
riences, because it is impossible for them not to possess it. Therefore,
the solipsist’s claim »Only the present experience is real« cannot be
an empirical statement, since empirical statements are contingent.
They always allow for the possibility for things to be other than stated.

The semantic principle Wittgenstein implicitly appeals to in this
passage of the Remarks also plays a decisive role in some of his other
arguments against solipsism in particular and private language in
general. The semantic principle in question is expressed by what I have
called elsewhere the contingency requirement: for statements to be
meaningful they must be contingent in that they express states of
affairs that could be otherwise.3” He already made use of this prin-
ciple in the Tractatus and it resurfaces in the Remarks.38 It formulates
a basic requirement for meaningful discourse, violation of which
results in nonsense. Tautologies form an important exception. Alt-
hough they do possess the property of always being true, they do not

36 Cf. Hacker 1986, 231.

37 Bartmann 2021, 53.

38 Cf. Wittgenstein TLP, 5.634: »Whatever we can describe at all could be other than
it is.« Cf. Wittgenstein PR, V, 54: »Language can only say those things that we can
also imagine otherwise.«
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involve the contrast between true and false simply because they can-
not be false. However, tautologies are »senseless« rather than non-
sensical for they attribute necessary orlogical properties to the objects
they refer to.

Now, Wittgenstein's contingency requirement explains why he
considers it just as misleading to assert the claim »Only the present
experience has reality« as well as to deny it:

And the person who objects to the assertion that the present alone is
real with >Surely the past and future are just as real somehow does not
meet the point. Both statements mean nothing.>

The reason why the assertion or denial of the solipsist’s claim is futile
is that the semantic conditions required for meaningfully asserting or
denying the claim are in conflict with the solipsist’s main premise. For
the claim »Only the present experience has reality« to be meaningful,
it would have to be intelligible for »present« either to apply or not to
apply to »experience.« But this is being ruled out by the solipsist. Real
experiences are thought of as necessarily possessing the property of
being present, thereby excluding the possibility for real experiences
not to possess that property. In doing so, the solipsist deprives the
expression »present« of its usual context of use and transfers it into a
new one in which it would have to retain its previous meaning in order
to express the solipsist’s intention. The solipsist wants to state some-
thing along the lines of: »Real worldly events may have taken place
in the past. This cannot be known. What can be known is that, when
it comes to experiences, present experiences are the only real ones.«
What the solipsist does not realise is that the usual context of use
establishes the semantic content of »present,« so that transferring it
to another context in which the constitutive contrast to »past« and
»future« is erased must result either in a change or even a loss of
meaning. But then the entire meaning of »Only the present experience
has reality« has been changed or lost, against the solipsist’s intention.
It is as if the solipsist took a piece of a puzzle and put into an entirely
different puzzle, in which it may superficially seem to fit in, due to
matching colour and form, but would represent a different content
because it is now part of an entirely different picture.

In sum, the solipsist commits a semantic transmission error.
Wittgenstein illustrates this error again with his film metaphor:

39 Wittgenstein WL, 25. Cf. also Wittgenstein PR,V, 56, where he says denying the
solipsist’s claim would be »just as wrong as to maintain it.«
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The present we are talking about here [i.e., the solipsist’s conception
of >present<] is not the frame in the film reel that is in front of the
projector’s lens at precisely this moment, as opposed to the frames
before and after it, which have already been there or are yet to come;
but the picture on the screen which would illegitimately be called
present, since >present< would not be used here to distinguish it from
past and future. And so it is a meaningless epithet.*°

However, the verdict of meaninglessness is not Wittgenstein's last
word on the matter. Even though he considers the solipsist’s position
utterly misguided, he does not dismiss it altogether. He seems to be
acknowledging a grain of truth in solipsism worth pursuing, because
there is something peculiar about experience with respect to time after
all, something the solipsist struggles to articulate but fails. The solip-
sist's mistake consists in employing our ordinary concept of time
within alanguage game to which it does not belong because it is played
according to substantially different rules. Wittgenstein's conclusion of
the solipsist’s transmission error, however, is not to demand unifor-
mity in applying our ordinary concept of time across all language
games, but rather to recognise and emphasise the characteristic dif-
ferences of the meaning of »time« when considering experiences or
physical events. The lesson Wittgenstein draws from the solipsist’s
confusion is therefore to acknowledge two different concepts of time
involved in talking about physical events and immediate experiences:

Perhaps this whole difficulty stems from taking the time concept from
time in physics and applying it to the course of immediate experience.
It's a confusion of the time of the film strip with the time of the picture
it projects. For >time< has one meaning when we regard memory as the
source of time, and another when we regard it as a picture preserved
from a past event.!

For the sake of argument, Wittgenstein characterises one sense of
»memory« as a picture of a past physical event, and the faculty of
memory in general as a kind of storage unit in which the recorded
events are archived, even though he quickly points out the potential
philosophical pitfalls of this simile. However, the purpose of this cha-
racterisation is to contrast the concept of physical time with the con-
cept of time with regard to memories in particular, and representations
in general—Wittgenstein treats the former as a species of the latter.

40 Wittgenstein PR, V, 54.
4 Wittgenstein PR, V, 49.
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Now, the series of physical events corresponds to the film strip in the
metaphor. And if our memory functions properly, then the temporal
relations of the series of memories reflect the temporal relations of
the series of physical events they recorded. The temporal relations of
sooner and later, before and after thus constitute the concept of phy-
sical time. Wittgenstein then draws attention to quite a different con-
cept of time, which is involved when memory is understood as »the
source of time.« This sense of »time« applies to the projected picture
in the metaphor, the film playing on screen. The projected picture
represents the particular subjective perspective of an experiencing
person.*?

There are indeed substantive differences between both concepts
of time. Whereas the temporal relations of worldly events can be fixed
independently, past, present, and future experiences can only be dis-
tinguished by reference to the perspective of someone to whom they
belong. Of course, it would be nonsensical to say it were possible to
experience past and future experiences. Even if it were somehow pos-
sible to relive a past experience, such that the present experience was
qualitatively identical to the past one, it would still be an experience
in the present. But this should not lead one to conclude, as the solipsist
mistakenly does, that only present experiences are real. Instead, Witt-
genstein recommends keeping apart the different concepts of time lest
blending them together creates profound philosophical confusions:

Both ways of talking are in order, and are equally legitimate, but cannot
be mixed together. [...]

Thus we cannot use the concept of time, i.e. the syntactical rules that
hold for the names of physical objects, in the world of representation,
that is, not where we adopt a radically different way of speaking.*3

42 Wittgenstein’s distinction is reminiscent of McTaggart's famous distinction
between the »A series« and the »B series« (McTaggart 1908, 458), although I cannot
explore the extent of the similarities here. For an account of personal identity that
takes into consideration subjective as well as objective time and that maintains the
unity of reality without sacrificing the irreducibility of the subjective perspective of
persons, cf. Sturma 2008, particularly 576-579.

43 Wittgenstein PR, V, 49, transl. am. Wittgenstein's recommendation regarding the
concept of time is a particular instance of his general strategy not to import terms of
our ordinary language into the language of experience: »The worst philosophical
errors always arise when we try to apply our ordinary—physical —language in the area
of the immediately given. [...] All our forms of speech are taken from ordinary, phys-
ical language and cannot be used in epistemology or phenomenology without casting
a distorting light on their objects« (Wittgenstein PR, VI, 57).
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Finally, one may wonder whether Wittgenstein's epistemically dualist
approach of distinguishing sharply between those two different con-
cepts of time also has ontologically dualist consequences. Although
Wittgenstein is always extremely cautious when it comes to ontolo-
gical questions, his answer in this case seems to be clear:

Memory and reality must be in one space. I could also say: represent-
ations and reality are in one space.44

As the film metaphor already suggests, the two concepts of time, dif-
ferent though they may be, are compatible with a basically monist
view of reality. The projected picture on the screen and the film strip
in the film reel exhibit characteristic differences, but it does not follow
that there are actually two different films playing in the theatre—one
film behind the other, if you will. Once more, this conception would
lead right back to solipsism, and the film would start all over again.
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The Language of Time and Self-Consciousness

1. Naturalism and the Life of Persons

When we look for distinctive features of the human life-form, we
encounter language, self-consciousness, and time. It is these features
that we must refer to in answering the question What does it mean to
lead the life of a person? This question is usually answered in the nar-
rower contexts of philosophy of mind and ethics. In contrast to the
conventional approach, this question will be answered, in the follow-
ing chapter, on the basis of an extended, i.e., non-eliminative, natu-
ralism which seeks access to the essential features of the life of persons
via their language, behavior, and action.

The eliminative varieties of naturalism have attracted a great deal
of attention, especially in methodological debates of the twentieth
century—consider, for example, Logical Empiricism, W. V. Quine, or
Daniel Dennett — extended naturalism can look back on along history.
It spans from Anaximander and Aristotle to Spinoza, Hume, Wilfrid
Sellars, Stuart Hampshire, Peter F. Strawson, and John McDowell.
Like any version of naturalism, it is characterized by its insistence on
the ontological unity of reality and the rejection of supranaturalistic
explanations. It differs from the eliminativist versions, however, in its
use of an enlarged concept of what there is, in its methodological plu-
ralism, and in the importance it attaches to epistemological and lin-
guistic clarifications, and, most of all, it does not exclude the question
What does it mean to lead the life of a person?!

Due to the importance that extended naturalism gives to con-
ceptual analysis and epistemological evaluation, it comes close, in
different ways, to both classical and more recent positions in the phi-
losophy of mind. Unlike classical positions, it does not take a subjec-
tive, phenomenological, or normative approach. Self-consciousness

1 Cf. Sturma 2019, 147-151.
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and time are addressed—following the general naturalistic strategy—
from the outside. This approach goes hand in hand with the rejection
of the method of introspection, which plays a significant role, espe-
cially in traditional philosophy of mind and ethics. Naturalistic
approaches, by and large, are characterized by the strong belief that
the experiences of a person are not introspectively accessible—neither
from the outside nor from the inside. There is no private language in
the sense that a person could refer to her mental data or impressions.
As with the experience of other persons, the ways of dealing with our
own experience are linguistically determined.?

In contrast to eliminative approaches, however, extended natu-
ralism implies that descriptions of the world which do not take into
account the conduct of persons as persons, are based on unjustified
eliminations and oversimplifications. According to an extended natu-
ralism, persons are subject to causes that the natural sciences at least
partially reveal, but they are also susceptible to reasons. The actions
of persons show the ontological distinction to bring about changes in
the world of events by virtue of their self-awareness and ability to
differentiate and act for reasons. This unique capability manifests its-
elf in the peculiar grammar of the word »I«3 and the language of time
in which the elusive phenomena of self-consciousness and time leave
identifiable traces—as can be impressively demonstrated by the
expressions »l« and »now.« In the end, it turns out that the language
of time holds the key to answering the question of what it means to
lead the life of a person.

2. Self-Reference and Linguistic Behavior

In a general sense, linguistic behavior is about thought and action.*
Extended naturalism, in accounting for the human life-form, can rely

2 Cf. Strawson 1959, 100, 106: »One can ascribe states of consciousness to oneself
only if one can ascribe them to others. One can ascribe them to others only if one can
identify other subjects of experience. And one cannot identify others if one can iden-
tify them only as subjects of experience, possessors of states of consciousness. [...]
There is no sense in the idea of ascribing states of consciousness to oneself, or at all,
unless the ascriber already knows how to ascribe at least some states of consciousness
to others.«

3 See Wittgenstein 1964, 65-78.

4 Cf. Hampshire 1959, Austin 1975.
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on linguistic behavior as its empirical foundation. Linguistic behavior
is a specific way to change the course of events. It emerges from a
systematic interrelation between mind, world, reference, and self-
reference. The perspectives of the first-person, second-person, and
third-person, respectively the standpoints of the reflecting and acting
person, and external observers, register the inferential interaction
between language, self-awareness, attitudes, behavior, and action in
which shapes of the inside of the outside of the human life-form are
revealed.

Thoughts are about something. They are expressed in a rule-
governed manner by intentional and propositional attitudes. In line
with this, the content of thoughts is constituted along syntactic and
semantic rules.” These rules are different from the workings of neural
micro-mechanisms, which eliminativist positions take as their empi-
rical reference point. Thus, the question arises as to when and where
what is physical becomes something psychological and logical. When
answering this question, it is particularly important to clarify how to
understand the relationship between the various levels of neural
micro-mechanisms, on the one hand, and the language of thoughts,
on the other. But it has to be admitted that we are far away from
understanding the dependencies between changes of behavior and
their corresponding neural micro-mechanisms.

Thoughts can be questioned and examined within the space of
reasons. They are about something and have content—all the same,
they are subjective in the sense that the thinking person has in an
epistemic sense privileged access to her thoughts. But it is the lesson
of analytic conceptual analysis that privileged access does not mean
that thoughts are exclusively private or confined to an inner world.
When analyzing thoughts or states of consciousness, it is important
to clarify the semantic foundations of the mentalistic vocabulary that
is used to address the abilities and characteristics of persons. Ludwig
Wittgenstein pointed out that the expressions of the mentalistic voca-
bulary are not meant as representations or reifications, but rather as

5> For Sellars thoughts and rules are inextricably linked to social practice. Accordingly,
rules or rule-governed behaviour are to be regarded as essential manifestations of the
human life-form: »When God created Adam, he whispered in his ear, In all contexts
of action you will recognize rules, if only the rule to grope for rules to recognize. When
you cease to recognize rules, you will walk on four feet.” (Sellars 1980, 138).
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different linguistic instruments.® Facts are not mirrored in the lan-
guage but are expressed in a specific syntactic and semantic form.

In the case of empirical knowledge, we do not stand in a myste-
rious kind of contact with the world outside. Wilfrid Sellars was very
influential in unmasking the fallacies of the myth of the given. He
demonstrated that mental data are not unconditionally presented to
us, but rather depend on linguistic rules.” According to Sellars, our
everyday language already contains far-reaching assumptions and
conjectures about the attitudes and states of our consciousness. This
includes assigning the observable behavior of persons to an interpre-
tation that contains hypotheses about attitudes of consciousness that
cannot be observed. The semantic framework of everyday language
ultimately determines the meaning of predicates that people ascribe
to other people and to themselves. Sellars elaborates that the under-
standing of the attitudes and self-relations of persons are carried out
in the logical space of reasons as the inferential system of determined
predicates. In the case of conceiving the state of mind of other persons,
our everyday language thus does not simply depict something, but
rather makes assumptions about something hidden to us under the
conditions of referential uncertainty. The consequence is that state-
ments about mental states are more or less to be treated as theoretical
hypotheses.

The mentalistic vocabulary develops by way of conjectures, con-
firmations, predictions and refusals, and persons must always deal
with epistemic uncertainty in their attitudes and actions—this applies
to the subjective perspective of a person, to communicative situations
and, equally, to the intersubjective perspective of external observers.
The respective scope of action is neither completely transparent to the
individual person nor to external observers. These limitations, howe-
ver, are no reason for a fundamental skepticism about propositional
attitudes or epistemic and practical self-relations. It is plausible to
assume that, with acute observation and good reasoning, we are often

right.

6 See Wittgenstein 1964, 67: »The word »l« does not mean the same as »L.W.« even
if I am L.W., nor does it mean the same as the expression »the person who is now
speaking«. But that doesn't mean: that »L.W.« and »l« mean different things. All it
means is that these words are different instruments in our language. Think of words
as instruments characterized by their use [...].«

7 See Sellars 1997.
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If the context is known, only a small number of possible expla-
nations for the behavior in question have to be taken into account.
Some types of behavior, such as routines, are easier for the observing
person to recognize than for the observed persons themselves. Exter-
nal observers can predict the behavior from the outside with high
probability because observable postures and gestures hint at how a
person will behave—even if it appears that she has not yet made up
her mind.

The observation of behavior, expression, and communication
allows conclusions to be drawn about what may be going on from the
first-person perspective. To be able to talk about own experiences and
experiences of other persons, one does not have to rely on allegedly
private information. Sellars has developed an argument for how lin-
guistic behavior leads to forms of self-reference without the presup-
position of contained private experiences. With the help of a thought
experiment, he outlines minimal features of the logic of ordinary lan-
guage about experiences. In his thought experiment, a Genius Jones
proposes that individuals do not only exhibit intelligent behavior
when they speak publicly.8 Rather, overt verbal episodes, i.e., inter-
subjectively accessible linguistic behavior, are to be understood as the
culmination of a process that begins with inner episodes. Linguistic
behavioris the expression of thoughts that cannot be observed as such.
They should be regarded as unobserved and theoretically assumed
inner episodes that provide information about observable behavior of
persons.

What is revealed in linguistic behavior allows for more or less
reliable inferences to be drawn about not observable thoughts, atti-
tudes, and intentions. The ability to have thoughts is formed in the
process of acquiring linguistic behavior, and only then does self-refe-
rence unfold. What started as a language of hypotheses and conjec-
tures gradually takes on a reporting role, which in the end incorporates
self-referential expressions.” Self-referential expressions, though, are
themselves sources of fallacies—at least in Western thought. This is
especially true of artificial nouns such as »l« or »self.« They suggest

8 See Sellars, 1997, 98-109.

9 See Sellars 1997, 106, 107: »For once our fictitious ancestor, Jones, has developed
the theory that overt verbal behavior is the expression of thoughts, and taught his
compatriots to make use of the theory in interpreting each other’s behavior, it is but a
short step to the use of this language in self-description. (...) What began as a language
with a purely theoretical use has gained a reporting role.«
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that something can be addressed directly as I or self. In fact, these
expressions are merely based on fallacious reifications. In linguistic
behavior, we can justifiably refer to our attitudes, intentions, and
actions and the ones of other persons but not to an ego or self.!”

3. The Peculiar Grammar of the Expression »l«

Descartes is considered the founder of the theory of self-conscious-
ness. However, he never uses the concept of self-consciousness exp-
licitly and draws on a reflection of Augustine for his famous existo and
cogito argument. Contrary to popular belief, the legacy of Descartes’
analysis of self-reference does not consist in revealing introspective
certainties about ourselves, but rather in the insight that the language
we use to understand ourselves in our various epistemic situations
reveals something about the constitution of our consciousness: Whe-
never | express the sentence [ exist or conceive in my thinking, it can-
not be false. The sentence I do not exist is self-refuting as long as it is
expressed in the present.!! Even if I am a finite being with a limited
life span, at the moment of the utterance, the sentence I exist expresses
an indubitable certainty.

In the famous passage from the Second Meditation, Descartes
does not apply a method of conceptual analysis, but he nevertheless
has a clear understanding of the semantic working and logic of self-
reference, and in retrospect we can learn from him not that intros-
pection tells us something about mind and self-consciousness, as is
often claimed, but rather that language does.

The phenomenon of self-consciousness unfolds at the edges of
the great divide between mind and world, and it does so with proble-
matic reifications—like the »I« or »self.« These reifications are sim-
plistic reactions to the complicated features of self-consciousness. Not
long after Descartes introduced the cogito into Western philosophy,
numerous attempts have been made to escape from the existential
isolation that comes with these reifications.

All indexical expressions, like »I« and »now,« implicitly contain
a wider context of predication and reflect a variety of structures and
perspectives of human experience. A special case is the logic of the

10 Cf. Sturma 2005, 77-83.
11 Cf. Descartes 1964, 16-23; Ayer 1956. 44-52.
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expression »L.« It refers to the reflecting or speaking person, but points
to nothing. This distinguishes it from the indicators »this« or »here, «
which, as it were, select objects from the field of perception. The ana-
lytical theory of self-consciousness has taken its starting point from
this referential feature to work out the structures of self-consciousness
on the basis of the peculiar grammar of the word »l«. It has been
demonstrated that »I« is neither a reifying noun nor a proper name
nor a designation. Its special position is based on its indexical func-
tions in speech situations. Furthermore, the use of »I« is infallible and
not correctable. The speaking person assumes straightforwardly and
beyond doubt that the mental state in which she finds herself is her
own and not somebody else’s.!? In self-referential expressions of my
existence, the pronoun »l« has a constitutive role, but its indicating
function is not to be confused with an »I« or »self« as an ontological
or metaphysical concept.!3

Although the analytic philosophy of self-consciousness is pri-
marily oriented towards simple deictic functions of the expression »I,«
complicated structures of self-reference turn out as a result of its ana-
lyses. When the expression »l« is used in the explanation of the
phenomenon of self-consciousness and ceases to have the function of
a mere indicator, problems that have accompanied the philosophy of
self-consciousness since its beginnings return. It appears that even in
analytic philosophy, interpretation, and explanation of the phenome-
non of self-consciousness are bound to get trapped in a semantic rei-
fication, a vicious circle, or an infinite regress.'*

Without entering into the intricate problems of the philosophical
theory of self-consciousness, it can be stated that the personal and
reflexive pronouns used to express self-consciousness have a corre-
lative structure. The sentence »I have self-consciousness« does not
stand for the phenomenon of self-awareness because it assumes a kind
of ownership that separates the person from her experiences. Rather,
the philosophical interpretation of self-consciousness must work with
a more complex structure.

According to Immanuel Kant, the self-consciousness of a person
is the starting point of her self-relations over time and is therefore
present—in whatever form—both in her reflection and in the content

12 There are psychopathological disorders in which this certainty vanishes.
13 Cf. Geach 1957, 117-123; Cf. Austin 1975, 59-66.
14 Cf. Castaneda 1966 and 1999, 61-142.
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of her mental states. It would therefore be wrong to interpret self-
consciousness as ownership or as existential isolation. Rather, the
self-conscious person inhabits a perspective by which she experiences
herself in a natural and social environment. In this indirect way, self-
consciousness already contains the spatiotemporal location and prac-
tical attitudes of the particular person.!®

In the light of the contextualization of self-consciousness, the
sentence »l exist« takes on a new character. It fulfills the function of
an opening to the empirical content of reflection and consciousness.
Therefore, regardless of its analytic elements, Kant can transform
the cartesian existo and cogito into the empirical sentence »I exist
thinking,«16 which indicates an activity in space and time and not, as
it were, a free-floating and empirically unbound state. The expression
»] exist thinking« captures the complicated relationship between the
determining and the determined elements in self-consciousness as
well as the unavoidable intertwining of existence and thinking in the
life of persons. It expresses not only an indubitable self-certainty, but
also the spatiotemporal position of the thinking and acting person.
Contrary to what Descartes suggests, she experiences her self-cer-
tainty not in momentary evidence, but in specific attitudes over time
and in relation to what she is not.

Appropriate sentences to express self-consciousness would be:
»] am aware of myself« or »I am aware that [ am in the state p.« Being
conscious of myself, I have no consciousness of a »self,« but rather of
having a certain experience in a specific situation, which stands in an
identifiable relation to an event in the spatiotemporal world. As long
as she lives, a person takes a specific standpoint in the world with
identifiable spatiotemporal coordinates. For this reason, she is inti-
mately familiar with herself in self-consciousness. She does not have
to identify herself and cannot be deceived about being self-aware at
this very moment. We can consider everything, which exists right
now, as contingent from which we could abstract. But we can never
take a contingent attitude towards ourselves and our in time moving
present. The secret of the peculiar grammar of self-reference is the fact
that there is no contingency in our self-awareness.

15 Cf. Sturma 2018, 143-146.
16 Kant 1999, 456 (B 428).
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4. Indexicality and Non-Indexicality

The peculiar grammar of the expression »l« plays a special role in the
system of indexicals and non-indexical expressions. Although per-
sons cannot adopt a contingent attitude toward themselves, they are
able to express facts without explicit self-reference and indexicality.
Self-reference and indexicality do not belong to a closed domain. They
are elements of a linguistic practice that provides access to both inter-
subjective and objective facts. This practice becomes most evident in
the relationship between indexicality and non-indexicality, and, more
generally, in the language of time.

Indexicals are the basis of spatiotemporal orientation. They pro-
vide information not only about the internal structure of temporal
relations, but also about the conditions of experiential states as a
whole. In this respect, indexicality turns out to be constitutive of both
the epistemic and the social attitudes of persons because they recipro-
cally imply the subjectivity of experience. Persons know that for the
indexicals they use from the perspective of first-person singular, there
are corresponding expressions in the perspectives of the second-per-
son and third-person singular and plural. Indexicals mark the physical
and temporal position of a person. Subjectively, she experiences her
personal identity over time as a continuous demarcation between her
mind and the world,"” and existence initially means only being present
at a certain time in an objective place.!8

In their use, indexicals depend on situations of perception and
predication that are identifiable in their spatiotemporal coordinates.
Indexicals—like explicit self-reference—say something about the pro-
cess of experiences and its semantic content. Since transformations
from indexicality into non-indexicality are epistemic extensions in
which the experiential perspective is methodically excluded, indexical
reference does not appear on the syntactic surface of non-indexical
sentences. Transformations are only possible in the case of comple-
mentary relations between subjective and objective localizations.
Substitutions of subjective expressions in objective expressions can-
not be carried out in a semantically appropriate way if they are depen-

17 Cf. Castaneda 1999, 180-203. [The Self and the I-Guises].

18 Cf. Tugendhat 1975, 28: »[A]lthough time and space are equally essential for the
identification of the thing, the existence of the thing is essentially temporal; the limits
within which it exists are dates, not places. For an extended thing to be thus means to
be present somewhere in space during a certain time.«
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dent on the experiential perspective of persons. The sentence I am
aware of being in a hopeless situation differs in its meaning from the
sentence A person is aware of being in a hopeless situation. The latter
sentence can refer to both me and another person, but the emotional
state changes dramatically in the case of the first-person perspective.

With the indexical representation of the experiential perspective,
asymmetries arise which no longer allow transformations without
loss of semantic content. Perspectives are essential for every process
of experience. Animals also perceive their environment from a spa-
tiotemporally identifiable position that is, as it were, the anchor of
their perceptual field. Different from other life-forms, the perceptual
field of persons is formed by their linguistic behavior.

The distinctive perspective of human experience is revealed in
the structures of indexicality. Human experience unfolds in a space of
semantic options shaped by spatial and temporal perspectives. They
are constitutive of communication and interpersonal understanding.
In states of understanding and self-understanding, persons orient
themselves by means of indexical references to the corresponding
communicative or experiential context.!”

Regardless of the unavoidable experiential perspective and the
non-contingency of self-reference, a person is able to formulate mea-
ningful sentences that are not dependent on self-referential contexts
for their meaning and validity. By way of her knowledge and produc-
tive imagination, she can move in dimensions that have no relation
to possible experience and construct meaningful sentences beyond the
limits of comprehensible temporal understanding—for example:
»Four billion years ago there was no life on earth.« Strangely enough,
such sentences are quite difficult to formulate without any time coor-
dinates. One could say, at the expense of temporal precision, that there
was no life on earth before the formation of the asteroid belt. However,
it is obvious that a sentence likes this is semantically dependent on
the assumption of a human perspective on the cosmos. These diffi-
culties of »de-indexicalization« suggest that non-indexical sentences
must be experientially anchored in some form. In the case of the sen-
tence »There was a period of time in which there was no life on earth, «
it must be presupposed that we are in our solar system and that we
are talking about our past.

19 Cf. Gale 1964, 103/104; Bar-Hillel 1954, 368: »We see that effective communi-
cation by means of indexical sentences requires that the recipient should know the
pragmatic context of the production of the indexical sentence-tokens.«
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Language is permeated by a system of deictic expressions, by
which persons can refer to one and the same object with different
pronouns at different times and places. This system is the manifesta-
tion of the irreducible interrelation of subjective localizations and
objective localizations in space and time.?? The internal connection
between self-consciousness and time is particularly evident in the
functions of personnel pronouns. Persons using the expression »l« are
already aware that they are addressed by other persons from the
second-person and third-person perspective in the same way as they
themselves address other persons in the second-person and third-
person perspective. In the case of the use of the expression »now,«
persons know that the present event is addressed at other times with
»earlier« or »later,« respectively.

In communicative situations, indexical functions are mainly car-
ried out by personal, spatial and temporal pronouns. Nevertheless,
expressions like »I,« »here,« and »now« do not identify anything.
They only indicate a position in space and time or in the communi-
cative situation. They share the epistemic and linguistic context-
dependencies, but their respective indexical functions show remarka-
ble differences. Spatial indicators are less unambiguous compared to
temporal and personal indicators, and the expression »now« has a
recognizably more restricted function than other temporal or spatial
indicators.

Like the expression »I,« the expression »now« is subject to lin-
guistic constraints that leave little room for modified uses. Whom 1
address with »you« or another personal pronoun is just as open to
individual choice as the demonstrative identification of objects by
»there,« »this« or the like. This is true to a limited extent even for the
expression »here.« However, this flexibility is missing when using the
expressions »l« and »now« in direct speech. This parallelism of »I«
and »now« indicates the special relation between self-consciousness
and time.

Within the system of indexical references, the expressions »l«
and »now« occupy a special position because they are fundamental to
any form of predication. But perceptions and predications only happen
with indexicality and reference to identifiable objects or events. Per-
sons refer to the same object through a system of indicators at different
times and places by using corresponding expressions such as »now,«

20 Cf. Strawson 1959, 15-58.
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»then, « »here, « »there,« »you,« »they,« or »we.« This is only possible,
when the subjective indexicalizations find support in objective loca-
lizations.

Personal and temporal indicators carry specific time relations. It
is the linguistic function of the expressions »I« and »now« s to express
immediacy. But considerable difficulties arise in trying to decipher
this simple process in everyday language. While suggested by the
usages of »I« and »now,« it is not possible to express immediacy pre-
cisely due to the discursive constitution of language. The sentence the
expression »I« refers to the one who is speaking now has no meaning in
the strict sense: »Now« is not now anymore, and »I« merely indicates
a position in the speech act.

The relation between the expressions »l« and »the one who
speaks now« remains unclear—at least in the sense that they do not
share the same time segment. Such considerations may seem sophisti-
cal, but they nevertheless reveal a special feature of human language:
Language talks about immediacy by transcending it. In semantic
terms, the immediate present is an abstraction. Self-consciousness
can only unfold in time.

A person who says »now« finds herself already at different
instants of time. Someone who understands the language of time is
able to change the course of things in a very specific way. In this sense,
the use of the expressions »I,« »now« and »here« clearly shows exten-
sions of reality. How far the extension of the present goes depends on
the state of attention and the normative potential of the respective
practical attitudes.

5. The Language of Time

The ontological status of the human life-form is expressed not only
in the linguistic manifestations of self-reference, indexicality, and
non-indexicality, but also in the semantics of time. The language of
time is primarily defined by tensed language, temporal adverbs, and
prepositions. A time-dependent proposition makes a temporal state-
ment for a particular moment in time, by which the statement is true
only then and at no other time. It is a semantic oddity that temporal
determinations, as such, are not without reference, but do not refer to
something in the sense of events or objects in space and time. The
unclear ontological status of temporal expressions is by no means
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mysterious. While it must be admitted that a concise conceptual
understanding runs into a variety of difficulties, we can deal reliably
with time in everyday language.?!

Persons experience time in two ways: as a passage from the future
through the present into the past, and as a succession of earlier, simul-
taneous, and later events. For this distinction, John McTaggart coined
the expressions A-series and B-series,?” which are still applied in the
philosophy of the time, and it is to this day one of the greatest chal-
lenges of the theory of time to understand the reality of time and the
asymmetric relation between the A-series and the B-series.”3

The time relations of the A-series are undoubtedly dependent on
personal attitudes. When a person regrets something because she
made decisions and performed actions in the past that turned out to
be wrong, she makes, so to speak, moves through the space of reasons
within her subjective framework of epistemic and practical attitudes.
But this does not mean, even from the personal standpoint, that the
A-seriesisindependent of the B-series or that the A-series has priority

21 Cf. Augustinus 2016, 238: »[QJuid est ergo tempus? si nemo ex me quaerat, scio;
si quaerenti explicare velim, nescio [...]« Augustine does not claim that time must be
considered an eternal mystery, as is often implied. He merely draws attention to the
fact that difficulties arise in explaining the phenomenon of time.«

22 Cf. McTaggart 1927, 9-10: »Positions in time, as time appears to us prima facie,
are distinguished in two ways. Each position is Earlier than some and Later than some
of the other positions. To constitute such a series there is required a transitive asym-
metrical relation, and a collection of terms such that, of any two of them, either the
first is in this relation to the second, or the second is in this relation to the first. [...]
In the second place, each position is either Past, Present, or Future. The distinctions
of the former class are permanent, while those of the latter are not. If M is ever earlier
than N, it is always earlier. But an event, which is now present, was future, and will
be past. [...] For the sake of brevity I shall give the name of the A series to that series
of positions which runs from the far past through the near past to the present, and
then from the present to the near future and the far future, or conversely. The series
of positions which runs from earlier to later, or conversely, I shall call the B series.« Cf.
Prosser 2016, 2-21.

23 For McTaggart, the asymmetrical relationship between A-series and B-series has
been a clear indication for the unreality of time; cf. McTaggart 1927, 10: »Since dis-
tinctions of the first class [ B-series] are permanent, it might be thought more objective,
and more essential to the nature of time than those of the second class [A-series]. I
believe, however, that this would be a mistake, and that the distinction of past, present
and future is as essential to time as the distinction of earlier and later, while in a certain
sense, as we shall see, it may be regarded as more fundamental than the distinction of
earlier and later. And it is because the distinctions of past, present and future seem to
me to be essential for time, that I regard time as unreal.«
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over the B-series. As we have seen, the A-series opens with the sub-
jective perspective of a person. This fact is linguistically reflected in
the special meaning of indexical expressions, in which the respective
perceptual and predication situations of persons are manifested. But
this opening takes place under the ontological conditions of the B-
series. Persons establish their point of view in the world of events they
share with other persons and living beings.

The question can be raised whether a B-series can exist at all
without persons or other life-forms that experience temporal sequen-
ces. Even animals traverse the A-series in the B-series, though, with-
out showing explicit self-consciousness or a language of time. It can
be considered whether the local and temporal expressions in play can
be replaced by elements of the B-series and its spatial equivalents,
such as »closer than« or »further than.« Such replacements would
result in even more artificial expressions, which are no longer of any
use for the analysis of the indexical structures of human conscious-
ness. The implicit indexical dependence of time-independent expres-
sions must not be overestimated. It is merely an indication of the spe-
cial epistemic situation of persons and can by no means be the reason
for the assumption of an independence of the A-series from the B-
series.

The scope of the language of time is demonstrated in the large
amount of timeless and time-independent expressions whose mea-
ning does not depend on explicit references to subjective perspectives.
Whereas time-dependent propositions articulate temporal relations
for a particular momentin time, and are true only in this respect, time-
independent propositions are formulated, as it were, from nowhere.
These intersubjective and objective components of the language of
time play a significant role in our everyday communication and
understanding.

It is the distinguishing quality of human language that it is
capable of expressing situation-independent and time-independent
propositions like x is F. The meaning of sentences with this formal
structure is based on the elimination of temporal contexts: An object
is in a timeless manner said to possess the property F. The transfor-
mation carried out in this process has been interpreted as an indication
of the factual and methodological primacy of the B-series over the A-
series. This conclusion is overhasty. Statements of the type x is F are
indications of specific properties of propositional attitudes, which are
unrecognizable in the transitions from time-dependent to timeless
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statements. The loss of explicit linguistic representation is by no
means a blind spot. To ignore this fact leads to the fallacy of mistaking
linguistic peculiarities for ontological facts.

Time-dependent assertions have to be transferred into the
dimension of B-relations to be able to abstract from subjective stand-
points and to proceed to timeless assertions. Timeless descriptions are
sentences in Wittgenstein's »book of the world« which records all
physical properties and events of the world but leave untouched the
internal structure of the experiential perspective of the one who can
read this book at least in parts.24 The first-person perspective is, in no
significant sense, part of the world the book describes, and this is as
true for the »omniscient person« as for any other. But this does not
take us away from the fact that the thought experiment of the book of
the world can only be conceived on the basis of the epistemic situation
of the human life-form. The transition to timeless sentences takes
place with the help of abstractions from the specific context of the
speech act and is semantically supported by the propositional content
of the respective statement. However, the abstraction is justified only
if the context of the speech act is negligible with regard to its propo-
sitional content. The pages from the »book of the world« do not have
the function of saying anything about the experiential situation of
self-awareness. Their constructive profit excludes that the »book of
the world« can stand in for reality as a whole. Besides, it is unclear
what place such a book could have in the world at all, especially since
it cannot contain itself by design.

Different ways of observing and exploring runs neither into
ontological nor epistemological difficulties. But one must take the
possibility into account that the language of the A-series, irrespective
of its constitutive function in propositional attitudes, presupposes the
objectivity of the B-series. The epistemological function of the A-
series does not support the view that it could be sufficient for ade-
quately constituting human cognition. Such an assumption would
amount to the fallacy of tacitly inferring from an epistemological
argument for the irreducibility of the A-series in human conscious-

24 Siehe Wittgenstein 1965, 6: »Suppose one of you were an omnisicent person and
therefore knew all the movements of all bodies in the world dead or alive and that he
also knew all the states of mind of all human beings that ever lived, and suppose this
man wrote all he knew in a big book, then this book would contain the whole des-
cription of the world.«

145



https://doi.org/10.5771/9783495994078
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Dieter Sturma

ness the claim that time-consciousness finds its foundation only in
itself.

The epistemic situation of the human life-form does not stand
for itself but depends on ontological structures that are accessible for
cognitive consciousness. The relations of the B-series always, though
largely unnoticed, have an influence on the semantical and syntactical
characteristics of the space of reasons and linguistic behavior. From
an epistemic point of view, a person leads her life where the A-series
and the B-series converge. Her mental activities move through the
A-series, and, by virtue of her epistemic and practical capabilities, she
is in position to intervene in the world of events whose relations are
reproduced in the B-series.

The presence of a person is a segment of the path from future to
past, along which her later action b as event B follows to her earlier
action a as event A for all times. Persons lead their life in the per-
spective of the A-series and are able to react practically to objective
events, which proceed in the sequence earlier—at the same time—
later. The convergence of the A-series and the B-series indicates that
the life of persons is subject to different orders and regularities in one
and the same ontological space.

The naturalistic argument of the unity of reality is not opposed
to presuppositions of the irreducibility of the subjective perspective
in the life of persons. My present wanders, as long as I live, through
the B-series and constantly creates new dimensions of past and future.
When [ pass away, my A-series collapses. With the B-series, we enter
aworld in which experiential perspectives emerge and fade away. Lest
we forget, time begins when someone relates processes to each other,
such as the movement of the sun with the hand of a sundial.

6. Time and Self-Consciousness in Action

Persons live in a world that is structured by the relations of succession
and simultaneity, and they perceive them through the temporal rela-
tions of future, present, and past. The A-series represents the B-series
in the mode of self-referential consciousness. This way, structures of
the world relate to structures of conscious finitude in the sense of
being aware of its own limited existence. Persons, as manifestations
of conscious finitude, live in a world of irreversible change. They are
at the origin of the B-series, which becomes the ontological refe-

146



https://doi.org/10.5771/9783495994078
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

The Language of Time and Self-Consciousness

rence for the A-series. The passage from the future to the present and
the past is nothing other than the conscious expression of irreversible
changes. Accordingly, temporal divisions have a cognitive function
regarding the identification of events, objects, and individuals that
undergo irreversible change.

The relation between the A-series and the B-series determines
the conduct of the life of persons. This phenomenon is evident in the
case of time-independent attitudes. Persons have to live their lives
over time, and their actions require them to be able to interpret par-
ticular temporal positions in their evaluation and conduct. They must
gain an understanding of how they can and should deal with their past
and future in the respective present. Such complicated attitudes can
only be implemented if reasons for action are not completely situa-
tion-dependent. Only then can an adequate practical understanding
that the present is only an elusive moment in the life of persons be
acquired.

In normative terms, time-independent attitudes are relevant
because they are the source of reasons for action and prudential con-
siderations that are valid not only for a specific moment in time. A
good reason for action cannot be found solely in the perspective of the
immediate present. Reasons, which are not directly dependent on a
specific situation, provide a vision of how a situation or an event may
take shape in the future and will present itself in retrospect. The
expansion of the present through time-independent evaluations gene-
rates reasons that are not only applicable to the present; they are
expressions of practical continuities in time and over time.

Because people live their lives in the present, a bias towards the
present can hardly be avoided.?> An epistemic as well as practical
response to the bias toward the present is the extension of the present.
Although a person always acts only in the present, it would be a dra-
matic restriction of the potential of personal life if she were to limit
her reflections and actions to the present. The extension of the present
demonstrates the fact that persons have the capacity to adopt a reflec-
tive attitude towards the present moment and to conceive it from the
outset as one among other temporal positions.

Unlike spatiotemporal objects, persons can deliberately and
intelligibly relate to their past and future. Not only do they emerge
and pass away in time, as everything that exists, but they can actively

25 Cf. Parfit 1986, 158-193.
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establish epistemic and practical relations to time and over time. Time
consciousness is the orientation toward past and future in the present,
and it opens up the possibility of alternatives and thereby enriches
one’s present experience with an awareness of other possible worlds.
As persons, in the course of the temporal transitions of their lives,
transcend immediacy and contingency, at least in part, through
actions over time, they break the chain of external constraints. While
this does not mean that they live in a self-determined world, they can
at least initiate actions as events that can be traced back to reasons. In
the extended present, the past and the future do not appear as a sea of
chance, but as a range of options in which certain actions were realized
or refrained from or are to be realized or refrained from on the basis
of reasons.

Persons need by no means judge reasons for action only accor-
ding to their proximity to the present.?® Rather, it belongs to the
inherent possibilities of their conduct not to have to reject reasons for
past action because they contradict immediate needs or desires. They
are able to exceed the present following the arrow of time. Leading
the life as a person can only come about through reasons for action,
which, in their internal structure, are not wholly dependent on the
motivational situation of the present moment. The meaning and
impact of reasons for action unfolds because they apply to more than
one moment in time, and in this sense, they represent values that are
time-independent.

Since the immediate present does not necessarily override time-
independent reasons for action, persons are able to establish conti-
nuities over time. At most, the degree to which continuities extend
across time may be debatable. Therefore, it has to be asked whether
the popular maxim carpe diem, which clearly expresses a bias towards
the present, is useful from a practical point of view.

The maxim carpe diem implies the possibility of continuities over
time, only to warn explicitly against it: while it is an option for action,
it deprives people of the benefits of the present. If the warning is sup-
posed to suggest that every moment is to be considered only as if it
could be the last one, it falls short in terms of leading the life of a
person, i.e., living self-aware over time. Persons are at every stage of

26 Cf. Rawls 1971, 420: »We are to see our life as one whole, the activities of one
rational subject spread out in time. Mere temporal position, or distance from the
present, is not a reason for favoring one moment over another.«
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their lives more than an ensemble of centerless and random attitudes
and intentions.

From the perspective of extended presence, the existentially
short-sighted idea of permanently existing as the last moment vanis-
hes, for even the last moment of a life can still contain visions of pos-
sible worlds. As the finitude of the individual person is only empiri-
cally, but not ideally the last word, persons should act as if the next
moment could never be the last. Otherwise, the absurd situation
would arise in which people would permanently have to experience
the unpleasant surprise of being still alive. Such a case is perhaps
conceivable as an extreme experience which can occur in or after life-
threatening events, but in everyday situations it only generates absur-
dities and is not at all suitable for expressing the authentic view of a
self-aware person.

Due to the arrow of time, it is the future which has a practical
priority over the present and the past. We must operate on the
assumption of an asymmetrical relationship between the past and the
future in the present. Since the arrow of time already points into the
future, persons cannot form an idea of the present without an image
of the future, no matter how narrowly defined. At any point in her
life, it is open to a person to think far beyond the probable time of her
death and to feel committed to a world which she will no longer inhabit
as a physically present person. Without denying that persons exist
only for a very limited time and under conditions of external cons-
traints, finitude and continuity can be reconciled with a conception of
self-determination as self-extension that implies that there is enough
time to make the realization of authentic continuities over time
worthwhile. In the lives of persons, it is not contingency and blind
chance that coincide, but finitude and continuity.
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Temporal Cognition, Impulsivity and
Intertemporal Choice

1. Introduction

Temporal cognition refers to the processes relating temporal charac-
teristics of the physical world to the subjective experience of time.!
Time is an essential and pervasive dimension in virtually all aspects
of cognition and behaviour. Much of our thought, experience and
behaviour is anchored in time, ranging from the recollection of past
memories via present experiences such as pain or boredom, to plans
and expectations about the future.> Neurophysiological studies have
failed so far to identify a single brain region solely dedicated to our
capacity for temporal cognition, in notable contrast with the functio-
nal specialisation of areas processing auditory or visual information.
Instead, a number of brain structures are thought to process time-
related information, such as hippocampus, striatum, insula, fronto-
parietal cortex and cerebellum, and there are numerous theoretical
models of how these areas and connectivity among them may repre-
sent time.>

One domain of cognition that is almost by definition highly sen-
sitive to aspects of time is decision making. Decision making refers to
a set of perceptual and cognitive processes that unfold over time and
result in the choice of one response or course of action over another
(or several others). Decisions are usually evaluated with regards to
the (subjective) consequences for the decision maker or others.
Various scientific disciplines have contributed to our understanding
of decision making, most prominently psychology, economics, neu-
roscience and philosophy. Within these interdisciplinary decision

1 Matthews & Meck 2016.
2 Droit-Volet & Meck 2007.
3 Wittmann 2013.
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sciences, the cognitive and neural processes underlying decision
making are frequently investigated in situations of risk or uncertainty,
i.e., when the probability of obtaining an expected outcome is known
(but not O or 1) or poorly specified, respectively.*

The temporal dimension inherent in the decision-making pro-
cess has also been studied intensively.> Specifically, not only the deci-
sion-making process itself but also the consequences of one’s decisi-
ons always unfold over time, thereby placing decision-making
squarely in the domain of temporal cognition. Notably, depending on
the specific situation, the consequences of one’s decisions may be
experienced almost immediately, within a few hundred milliseconds,
such as in the decision where to look next,® or much later, after years
and decades, as in the decision which profession to take up or which
insurance scheme to invest in.”

One type of decision task that is particularly relevant in the con-
text of temporal cognition is intertemporal choice.® Intertemporal
choice tasks model situations, abundant in everyday life, in which
people have to decide between rewards of different magnitudes which
are available at different times in the future. One example is the deci-
sion whether to spend money on an immediately rewarding activity,
such as a night out, or to save it towards a future, and potentially more
rewarding activity, such as an overseas holiday. In a typical intertem-
poral choice task, participants choose between smaller rewards that
are available sooner and larger rewards that are available later. In
general, people prefer rewards that are available earlier over rewards
of the same size but available at a later time, thereby devaluing future
rewards. This cross-species phenomenon is known as temporal dis-
counting, or delay discounting.’

A number of theoretical explanations have been suggested to
explain temporal discounting, including reward- or value-based
accounts, cognitive accounts (focussing on representations, cognitive
control, and prospection), personality-based accounts and (perceived)

Pleskac et al. 2015.
Kalenscher & Pennartz 2008 and Read & Scholten 2017.
Noorani & Carpenter 2016.
Malkoc & Zauberman 2019 and Sutter 2014.
Frederick et al. 2002.
Ainslie 1975 and Frederick et al. 2002.
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time-based accounts.!l© In this chapter, we focus on time-based
accounts of temporal discounting, given that time perception itself
and its effects on intertemporal choice have recently gained conside-
rably in interest.! In doing so, we also explore the relationship
between intertemporal choice and impulsivity, asimpulsivity has been
hypothesised to reflect altered perception of time!? and given that the
widely reported finding of increased temporal discounting in indivi-
duals with higher levels of impulsivity13 may be mediated by indivi-
dual differences in temporal processing.!

We will first introduce intertemporal choice tasks as a prototy-
pical paradigm of temporal cognition. We will then review studies of
the effects of temporal processing manipulations on discounting
behaviour, such as designs involving episodic future thinking or
framing of temporal information. Next, we will discuss explanations
of the temporal discounting phenomenon that are based on temporal
cognition rather than other aspects of cognition (such as risk prefe-
rences). Finally, we will summarise and discuss evidence on the inter-
relationships between temporal processing, intertemporal choice and
impulsivity.

2. Fundamentals of Intertemporal Choice

In its most canonical form, intertemporal choice refers to the choice
between a smaller reward that is to be received sooner and an alter-
native, larger reward to be received at a greater delay. Thus, both deci-
sion options have two attributes: reward size and delay. Examples
include the Marshmallow Test (»Would you rather have one marsh-
mallow now or two in 15 minutes’ time?«)? and the so-called con-
sumption-savings problem (»How much of my income or wealth
should I consume now and how much should I save and consume more
at a later date?«).16

10 B. K. Kim & Zauberman 2009, Peters & Biichel 2011 and Zauberman & Urminsky
2016.

11 Zauberman & Urminsky 2016.

12 Paasche et al. 2019.

13 Keidel et al. 2021.

14 Paasche et al. 2019.

15 Mischel 2014, Mischel et al. 1989, Shoda et al. 1990 and Watts et al. 2018.

16 Choi et al. 2006, Hall 1988 and Modigliani & Brumberg 1954.
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For most decision-makers, the two attributes of decision options
in an intertemporal choice task induce a trade-off: larger rewards are
typically preferred over smaller rewards and rewards received sooner
are typically preferred over rewards received later, ceteris paribus.
Research on intertemporal choice is concerned with the modelling of
this trade-off and the factors that influence it.1”

A central issue in negotiating the trade-off between reward size
and delay is the (non-)commensurability of the two attributes—how
to compare an increase in one unit of reward to a decrease in one unit
of delay? Typically, a decision-maker’s preferences for reward size and
delay are inferred from their choices. The latter can be used to infer a
ranking of different options that were available to the decision-maker,
which is usually referred to as preferences. Under certain conditions,
this ranking can be represented by a so-called utility function, a map-
ping of reward size and delay into utility.!® Thus, a utility function
transforms the individual attributes of decision options—reward size
and delay—into a common unit. The assumption is that in a given
decision situation, a decision-maker would choose the option with the
higher utility.

A utility function allows comparing a unit of reward, say 1 Euro,
received at some delay, with a reward of similar size received imme-
diately. The conversion of a future reward into its immediately-recei-
ved equivalent, using a utility function, is called discounting and the
value of a future reward discounted to the present is referred to as
present value. Presenting a decision-maker with a series of decisions
involving choices between rewards received immediately and rewards
of different sizes received at varying delays allows inference of the so-
called discount rate, the rate at which the decision-maker discounts
future rewards per unit of time. A higher discount rate implies steeper
discounting, that is, stronger devaluation of future rewards. Discount
rates are often considered to be a measure of impulsivity.!”

Differences in temporal discounting can manifest not only in the
discount rate, the degree of discounting per unit of delay, but also in
the functional form of the discount (utility) function. Different func-
tions, such as exponential, hyperbolic and quasi-hyperbolic functions,

17" Frederick et al. 2002.
18 Mas-Colell et al. 1995.
19 Keidel et al. 2021.
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typically differ in the weight they assign to different delays.?® An
important discount function is the exponential discount function. As
its name indicates, future rewards are discounted as an exponential
function of time: the utility (or discounted value) today of a future

reward is given by R/(1+r)', where R is the value of the future
reward, r is the discount rate per unit of time and t is the delay. This
function assumes that the utility of delaying receipt of a reward is
compounded over time: utility of delaying does not only accrue from
the initial reward but also from additional utility gained in interme-
diate periods. This is reflected in the exponential form of the discount
factor (Fig. 1).

Empirical research has demonstrated that human intertemporal
choices are better described by a hyperbolic discount function, where
the utility today of a future reward is given by R/(1 + kt).?! As the
term indicates, this discount function assumes that utility only grows
linearly over time. Compared with exponential discounting, a hyper-
bolic function discounts rewards more steeply at shorter delays and
less steeply at longer delays. It can lead to so-called >preference rever-
sals«: A person who prefers $20 received today to $30 received in
three months may also prefer $30 received in one year and three
months to $20 received in one year's time. Such behaviour is incon-
sistent with exponential discounting and is sometimes considered to
be »irrational.«*?

20 Frederick et al. 2002.
21 Kable & Glimcher 2007/2010.
22 Frederick et al. 2002.
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Legend: (A) Examples of choices in an intertemporal choice task. (B) Differ-
ent discount functions, mapping delay until a $1 reward is received into
utility (present value). (C) Examples of choices in an intertemporal choice
task investigating the role of episodic future thinking in temporal discount-
ing. (D) Illustration of the effect of episodic future thinking condition on the
discount function. (E) Examples of choices investigating the role of different
ways of presenting delays in an intertemporal choice task. (F) Illustration of
the effect of date vs. delay condition on discount function.

The discount functions discussed so far take as their arguments objec-
tive quantities, in particular, reward size and delay, and transform
them directly into utility units, which in turn can be mapped into
behaviour. Other approaches convert objective quantities into sub-
jective values before mapping them into utilities. One motivation for
the latter approach is to take properties of the perceptual system, e.g.,
number perception, into account when mapping stimulus properties
(e.g., reward size, delay) into behaviour. A prominent example is the
application of the Weber-Fechner law to interval timing in scalar
expectancy theory,?> which we discuss in more detail below. Other
models take into account behavioural heuristics.?4 At this point, it is
still an open question which factors determine the functional form of
an individual’s discount function.

Utility (or discount) functions have also been useful for identi-
fying and characterising brain processes associated with intertemporal
choice.?> The parameters of these functions, in particular, the discount
rate, can be estimated based on the choices a person makes, for
example, in an intertemporal choice task. Subsequently, these func-
tions can be used to compute the utility of individual decision options
that a person is presented with. Brain imaging techniques such as
functional magnetic resonance imaging (fMRI) have been used to
locate brain areas and networks in which activation is correlated with
the utility of decision options during intertemporal choice.?®

This work has not only identified a network of brain regions
associated with intertemporal choice but also structural and functional
neural properties associated with individual differences in intertem-

23 Takahashi 2005 and Zauberman et al. 2009.

2+ Lempert & Phelps 2016.

%5 For recent reviews, see Frost & McNaughton 2017, Peters & Biichel 2011 and
Schiiller et al. 2019.

26 For meta-analysis, see Bartra et al. 2013.
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poral choice.?” The evidence so far suggests that certain structures and
functional patterns in prefrontal, striatal, and subcortical brain regions
associated with valuation, cognitive control, memory and future-ori-
ented thinking, can, to some degree, account for individual differences
in temporal discounting. It has been suggested that some of these
structural and functional differences may serve as neural biomarkers
of temporal discounting, that is, an objective biological measure of
temporal discounting.?8

3. Time-related Experimental Effects

The previous sections have highlighted the importance of temporal
processes in decision making, in particular in intertemporal choice,
both in theory and experimental design. This section will add to this
notion by focusing on two influential experimental effects on inter-
temporal choice behaviour.

Generally, experimental manipulations in intertemporal choice
paradigms can help to elucidate the psychological and neural mecha-
nisms of intertemporal choice that lead to non-rational, hyperbolic
discounting behaviour. Within the context of temporal cognition,
research has aimed primarily at two different processes, namely the
perception of outcome values at different points of time and the per-
ception of time itself.?” On the one hand, subjective valuation of
objectively smaller, sooner and larger, later outcomes can be diffe-
rentially influenced by visceral or emotional processes3® or by cogni-
tive representations of outcomes.3! On the other hand, though pos-
sibly related, people are insufficiently sensitive to future time, and
manipulations of time sensitivity can modulate intertemporal choice
behaviour.3? Specifically, Zauberman et al. showed that participants’
subjective estimates of prospective time duration (marks on a line
ranging from »very short« on the left end to »very far« on the right
end) were not reflected by a linear function of objective time but by

27 Keidel et al. 2021.

28 Cho et al. 2013, Guo et al. 2017, Tkuta et al. 2018.

9 Ballard & Knutson 2009 and B. K. Kim & Zauberman 2009.

30 Loewenstein 1996.

31 H. Kim et al. 2013 and Malkoc & Zauberman 2006.

32 Ebert & Prelec 2007, B. K. Kim & Zauberman 2009, Zauberman et al. 2009.
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its logarithmic transformation.33 Interestingly, this is consistent with
both hyperbolic discounting in intertemporal choice tasks and the
Weber-Fechner law.34

Based on these important general findings, two specific experi-
mental effects on intertemporal choice shall serve as examples to
illustrate how manipulations of time-dependent valuation of outco-
mes or subjective time perception can influence intertemporal choice
behaviour and, ultimately, reduce temporal discounting: episodic
future thinking (EFT) effects3® and the date/delay effect® (Fig. 1).

EFT is defined as the ability to simulate experiences of one’s own
future.3” It plays a beneficial role in different cognitive and emotional
functions including decision making, emotion regulation and spatial
navigation.3® In the context of intertemporal choice, EFT has been
used to modulate discounting behaviour. In typical study designs,
participants are first instructed to imagine and describe (positive)
personal events at different points of time in the future. Subsequently,
they complete a temporal discounting task in which the larger, later
reward of each trial is cued by the self-generated event referring to
that delay.3® Although concrete induction methods of EFT (e.g.,
instructions) and control conditions (e.g., standard task without cues
or cues referring to present/recent instead of future events) vary
between studies, EFT has been shown to reduce temporal discounting
relatively consistently and with moderate effect sizes.*°

While the effectiveness of EFT in reducing temporal discounting
is well documented, the underlying psychological mechanisms remain
to be fully understood. Noél et al. and Rung and Madden summarize
several possible and interconnected explanations.*!

First, EFT effects can be interpreted in terms of construal-level
theory,*? according to which near future events are mentally repre-
sented as lower-level construals (more concrete) whereas events fur-

33 Zauberman et al. 2009.

34 Takahashi2005, also see Dehaene 2003, who found that firing patterns of snumber
neurons< follow the Weber-Fechner law.

35 Peters & Biichel 2010.

36 LeBoeuf 2006; Read et al. 2005.

37 Atance & O'Neill 2001.

38 Schacter et al. 2017.

39 Peters & Biichel 2010.

40 See Rung & Madden 2018 and Scholten et al. 2019 for reviews.
4 Noél et al. 2017 and Rung & Madden 2018/2019.

42 Trope & Liberman 2003.
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ther into the future are represented as higher-level construals (more
abstract). While this explains the so-called present bias, which puts a
>premiumc< on rewards received immediately,43 in EFT, future rewards
are rendered relatively more concrete and thus gain a comparable
construal-level as immediate rewards, which facilitates option com-
parison and reduces temporal discounting.** This explanation is sup-
ported by the idea that better visualization abilities moderate EFT*
and might also be linked to altered time perception (see below).
Second, EFT might evoke an expanded temporal horizon,*® which
means that the time perspective in considering consequences of one’s
behaviour is shifted towards the future, possibly moderated by
working memory capacity.*” However, a recent study did not find
extension of temporal horizon to be a mediator of EFT.*8 Third, given
that humans’ time sensitivity is often inadequate and strongly sus-
ceptible to manipulation,49 time perception rather than time horizon
may play an important role in EFT. For instance, it has been suggested
that EFT may lead to enhanced attention to episodic events rather than
time.”® Thus, it could elicit lower sensitivity for duration until receipt
of a larger, later reward, ultimately leading to less temporal discoun-
ting. Fourth, EFT manipulations that require the imagination of posi-
tive future events may enhance positive mood and thus indirectly
strengthen cognitive control and working memory mechanisms.’! In
this case, the possibly moderating role of positive valence of EFT ser-
ves as important evidence.>? Fifth, it has been argued that demand
characteristics may drive EFT effects.53 However, recent studies pro-
vided evidence against this notion.>*

In sum, several non-exclusive mechanisms of EFT have been dis-
cussed and it is of course conceivable that several of these might com-
bine to contribute to EFT effects. For instance, EFT, mediated by

4 Trope & Liberman 2003.

# H. Kim et al. 2013, Rung & Madden 2018 and Yi et al. 2017.
45 Peters & Biichel 2010.

46 Lin & Epstein 2014 and Snider et al. 2016.
47 Lin & Epstein 2014.

4 Rung & Madden 2019.

49 Ebert & Prelec 2007.

50 Radu et al. 2011, Rung & Madden 2019.

51 Noél et al. 2017.

52 Liu et al. 2013.

53 Rung & Madden 2018.

> Rung & Madden 2019 and Stein et al. 2018.
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working memory mechanisms, may lead to more concrete positive
future representations, which at the same time shift attention away
from duration and enhance positive mood, resulting in less discoun-
ting behaviour. Future studies are required to separate these contri-
butions in order to elucidate the psychological mechanisms of EFT
effects in temporal discounting.

Another robust effect in the experimental intertemporal choice
literature directly refers to time framing, namely, the date/delay
effect.>® In studies examining this effect, participants complete a tem-
poral discounting task in which time until receipt of rewards is speci-
fied either as units of delay (e.g., O days vs. 23 days) or as dates equi-
valent in delay from the date of assessment (e.g., 1st of March 2021
(= today) vs. 24th of March 2021). The date condition has repeatedly
been found to lead to a lower degree of temporal discounting than the
delay condition, with moderate effect size,*® both in studies using
between-*’ and within-subject designs.”® Interestingly, Read et al.
also found this manipulation to reduce hyperbolic discounting,59 ie.,
decision making became more consistent with >rational< behaviour
specifying delays in terms of specific dates.®°

Like EFT effects, the date/delay effect has often been replicated
but the underlying mechanisms are not entirely clear, and several
explanations have been offered.6! First, like in EFT effects, construal-
level theory has been drawn upon to suggest that the more concrete
date framing might lead to a lower-level construal than delay framing
(especially in larger, later rewards). This could make construal levels
of choice options more similar, facilitate option comparison and the-
reby reduce temporal discounting.®? Second, while delays and rewards
are presented as continuous numeric variables, thus enabling a direct
computational strategy (f.e., estimating exchange rates), presenting
delays in terms of dates requires additional cognitive operations. For
example, dates would either need to be transformed into delays to

% LeBoeuf 2006 and Read et al. 2005.

56 See Rung & Madden 2018 and Scholten et al. 2019 for reviews.

7 E.g. Read et al. 2005.

8 E.g. Dshemuchadse et al. 2013, though see Lempert et al. 2016.

% Read et al. 2005.

0 See DeHart & Odum 2015, however, who found that hyperbolic/hyperboloid
models provided a better description of choices.

¢l E.g.Rung & Madden 2018. For additional approaches see LeBoeuf, 2006 and Read
et al. 2005.

62 H. Kim et al. 2013.
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perform computations or people might generally change their cogni-
tive strategy, for example, by deciding primarily based on reward
magnitude, which is considered more importamt.é3 Third, and rela-
tedly, the date condition may lead to attentional shifts away from
durations towards the reward attributes and their difference,* which
increases the relative importance of reward values and diminishes the
role of delay for choices (lowered time sensitivity). Fourth, estimates
of time duration may be reduced with dates in comparison to delays
because they are more concrete.®® Indeed, both Zauberman et al. and
Jiang and Dai showed that dates led to lower subjective estimates of
objective time than delays.®® Fifth, risk perception, which is partly
confounded with temporal discounting,®” might also be altered by
dates in comparison to delays: Uncertainty of receiving rewards might
be higher with delays than with concrete dates,® possibly as a con-
sequence of differences in time perception.69 Sixth, subadditivity (i.e.,
subdivision of elements into units, which are evaluated individually
instead of in their entirety) increases discounting behaviour’® and
might also contribute to the effect because only delays (and not dates)
can directly be subdivided into units.”! Seventh, a date could be emo-
tionally valued with stronger positive valence than a delay, as it focu-
ses less on duration and is more concrete, eliciting positive mood and
thereby causing less discounting (LeBoeuf, 2006; Lempert et al.,
2016).

Again, some of these explanations could be integrated. As argued
above, the date condition is more concrete than the delay condition,
i.e.,, may reflect a lower-level construal. This in turn might lead to
differential perceptions of durations and risk, general shifts in atten-
tion towards the rewards, or changes in strategy, causing higher valua-
tion of rewards and less time sensitivity. Additionally, a more positive
(or rather less negative) valence of duration and better mood might
be elicited when dates are specified. As a result, people engage in less

63 Read et al. 2005.

64 Dshemuchadse et al. 2013 and Read et al., 2005.

65 Jiang & Dai2021, Lempert etal. 2016, Read et al. 2005 and Zauberman et al. 2009.
66 Zauberman et al. 2009 and Jiang & Dai 2021.

7 Lopez-Guzman et al. 2018.

68 DeHart & Odum 2015, Jiang & Dai 2021.

69 Jiang & Dai 2021.

70 Read 2001.

71" DeHart & Odum 2015, however, see LeBoeuf 2006: Experiment 5 and Read et al.
2005: Experiment 1.
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temporal discounting. Future studies will need to examine whether
such an integrative explanation or only specific parts of it apply.

It should be noted that both the EFT and the date/delay effect
may have direct implications on our daily lives. For example, they
could be used in persuasion strategies in politics (e.g., conveying a
better picture and creating better acceptance of energy-efficient mea-
sures by inducing EFT or speaking of specific dates) or offers of invest-
ments and saving schemes (e.g., engaging in EFT of a wealthy future,
referring to specific dates on which profits are returned).”? Import-
antly, given that temporal discounting is increased in a number of
mental disorders,”? these manipulations could possibly be integrated
into psychotherapy settings in order to reduce impulsive choice beha-
viours. For instance, EFT has been shown to be an effective interven-
tion in reducing both obesity’# and cigarette smoking.”

In conclusion, EFT effects and the date/delay effect represent two
important experimental effects in the intertemporal choice literature
that illustrate how aspects of time influence temporal discounting
behaviour. These manipulations not only improve our understanding
of the cognitive and neural mechanisms underlying intertemporal
choice but may also be used to optimize strategies in daily life and
therapeutic contexts.

4. Intertemporal Choice, Temporal Processing and
Impulsivity

Intertemporal choice and the role of temporal processes in temporal
discounting has not only been studied using experimental or framing
manipulations. There also exists a large literature on individual dif-
ferences in intertemporal choice.”® In this section, we turn to a parti-
cular trait correlate of temporal discounting, namely impulsivity. Spe-
cifically, we will first turn to time-relevant aspects of impulsivity and
will then explore the role that sensitivity to temporal information
might play in the often-reported relationship between intertemporal
choice and impulsivity.

72 LeBoeuf 2006 and Read et al. 2005.
73 Amlung et al. 2019.

74 Sze et al. 2017.

75 Stein et al. 2016/2018.

76 For review, see Keidel et al. 2021.
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Impulsivity is a broad and rather poorly specified term that has
been defined most generally as »a predisposition toward rapid,
unplanned reactions to internal or external stimuli without regard to
the negative consequences of these reactions to the impulsive indivi-
dual or to others«.”” Theoretical criticisms of the very construct of
impulsivity aside,”® impulsivity is widely studied in psychology,
psychiatry and neuroscience. Impulsive symptoms, traits and beha-
viours can be assessed with clinical diagnostic instruments, psycho-
metric personality inventories and experimental tasks, respectively.79
However, correlations between these different levels of measurement
are typically low,80 likely reflecting the heterogeneity of the impulsi-
vity concept.8!

Theoretical models of impulsivity generally accept the hetero-
geneity of the construct, but differ with regards to the number and
nature of dimensions they postulate. For example, in one of the his-
torically most influential conceptualisations and assessments of
impulsivity, Barratt distinguished between attentional impulsiveness
(such as difficulties in focussing on a task at hand and suppressing
distracting thoughts), motor impulsiveness (such as acting on the spur
of the moment or having an inconsistent lifestyle) and non-planning
impulsiveness (such as a low tendency to think ahead carefully or
engage in challenging mental tasks), resulting in the Barratt Impul-
siveness Scale.’? Another widely adopted psychometric model and
questionnaire is the UPPS Impulsive Behavior Scale by Whiteside and
Lynam.® The original UPPS contains four dimensions, namely, nega-
tive urgency (the tendency to act rashly during intense negative
affect), lack of premeditation (the tendency to act without thinking),
lack of perseverance (the tendency to be distracted and give up on
boring or difficult tasks) and sensation seeking (the tendency to seek
new and exciting experiences). Lynam et al. later added the positive
urgency dimension (the tendency to act rashly during intense positive
affect), thereby creating the UPPS-P Impulsive Behavior Scale which

77" Moeller et al. 2001: 1784.

78 Strickland & Johnson 2021.

79" MacKillop et al. 2016 and Sharma et al. 2014.

80 Aichert et al. 2012 and Cyders & Coskunpinar 2011.
81 Evenden 1999.

82 Patton et al., 1995.

83 Whiteside & Lynam 2001.
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has since been used and validated in numerous studies.8* It should be
noted that other models and measurements of impulsivity have also
been proposed.®®

Findings from intertemporal choice tasks are often interpreted
within an impulsivity framework in mind, ¢ and temporal discounting
is sometimes explicitly regarded as a behavioural measure of impul-
sivity in both humans and non-human animals.?” Evidence for this
interpretation comes inter alia from large-scale studies of healthy
individuals, showing that individual differences in self-report, psy-
chometric impulsivity are consistently albeit weakly associated with
temporal discounting.?¥ Further support comes from studies of pati-
ents with clinical disorders that are known to involve impulsive sym-
ptoms, such as drug abuse or attention deficit hyperactivity disorder
(ADHD). Numerous studies have provided evidence that those dis-
orders are reliably characterised by increased temporal discounting.®’

Of particular relevance to this chapter is the observed association
between intertemporal choice and impulsivity, albeit of small magni-
tude,”® which has been explained theoretically with reference to
models of time processing.”! Specifically, both temporal discounting
and impulsive actions may be interpreted as the choice of immediate,
smaller gratification (with negative consequences) over delayed, lar-
ger gratification.”? Indeed, the ability to delay gratification in time has
been considered to be a hallmark feature of self-control,?3 and impul-
sive behaviour is often conceived of as the opposite of self-control.?*

To illuminate the role of time processing in impulsivity and in
the relationship between impulsivity and temporal discounting, theo-
retical models of how objective time flow is subjectively perceived
should first be considered. Several such models exist.”> An influential,
early model is that by Treisman, who proposed an >internal clock«

84 Lynam et al. 2006.

85 Dickman 1990 and Eysenck et al. 1985.

86 Peters & Biichel 2011.

87 Hamilton et al. 2015 and Scholten et al. 2019.

88 E.g. Keidel et al. 2022 and MacKillop et al. 2016.
89 Amlung et al. 2019.

90 Keidel et al. 2021.

91 Paasche et al. 2019 and Wittmann & Paulus 2008.
92 Paasche et al. 2019.

93 Mischel et al. 1989.

94 Rachlin & Green 1972.

95 For review see Matthews & Meck 2016.
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mechanism based on the existence of pacemaker and accumulator
units.”® The pacemaker produces a series of pulses travelling along a
pathway at a constant rate. Their number is recorded by a counter, or
accumulator, with the number of pulses corresponding to temporal
duration. An additional component is the attentional gate, with pulses
counted only when attention is oriented towards the passing of time.
Importantly, time sensitivity is not rigid but instead is subject to
external and internal influences;?” anecdotally, it is well known to us
that time seems to pass very quickly when having fun but seems to
extend endlessly in a state of boredom. These state influences on tem-
poral processing can be explained by two mechanisms.® First, the
production rate of the pacemaker has been postulated to increase with
heightened arousal, leading to a greater number of pulses produced
and thus the experience of alonger duration of time. Second, increased
attention to time (as may happen in boredom, but which is unlikely
to happen when one is engaged in a fun, attention consuming task) is
similarly postulated to lead to a greater number of produced pulses
and, thereby, a longer perceived duration.

Of relevance to the present discussion, it has been proposed that
impulsive behaviour may result from altered time processing, speci-
fically from an overestimation of the flow of time.?® Thus, for a highly
impulsive individual, a given time interval would subjectively feel
longer than for a less impulsive person. For that reason alone, highly
impulsive individuals may be expected to display greater temporal
discounting, as a given delay interval would represent a higher cost
against which the reward must be traded off than for those with less
contracted time perception.

Evidence in support of this hypothesis comes from a number of
sources. First, otherwise healthy individuals with higher levels of
impulsivity have been observed to overestimate the duration of time
intervals compared to less impulsive individuals.!%0 Second, sleep
deprivation, which has been shown to transiently induce impulsive
behaviours and disinhibition,19! has been found to cause both increa-

9% Treisman 1963.

97 Droit-Volet & Meck 2007.

98 Wittmann & Paulus 2008.

99 Wittmann & Paulus 2008.

100 Lawrence & Stanford 1998.

101 Anderson & Platten 2011, Kumari & Ettinger 2020 and Meldrum et al. 2015.
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sed temporal discounting and alterations in timing task performance
suggestive of faster subjective time experience.!%? Finally, patients
with borderline personality disorder, drug dependence or frontal lobe
damage show both impulsive behaviours and faster subjective time
processing, and often associations between the two.103

In conclusion, there is evidence of interrelationships between
heightened impulsivity, faster subjective experience of time and
increased temporal discounting. Put simply, these associations may
be interpreted to suggest that impulsive individuals show enhanced
temporal discounting due to a faster subjective sense of time flow.
However, it should be noted that the relationship between time pro-
cessing and impulsivity is likely to be complex and has not yet been
fully understood. Specifically, the reasons for faster subjective time
experience in people with high levels of impulsivity remain unclear,
with both a faster pacemaker and enhanced attention to time as well
as interactions amongst them postulated as explanations, whereas
impaired inner clock mechanisms per se are considered less likely.10%
It should also be noted that the overlap between psychometric, self-
report impulsivity and temporal discounting is of small magnitude,]o5
suggesting that substantial variance in either measure remains unex-
plained by a postulated, shared alteration in temporal processing sen-
sitivity.

5. Conclusions and Outlook

In this chapter, we focussed on intertemporal choice as a manifestation
of temporal cognition. In particular, we introduced key methodologi-
cal approaches and concepts in the study of intertemporal choice and
provided an overview of both experimental and individual differences-
based findings that relate intertemporal choice to aspects of temporal
information processing.

With regard to experimental effects, we discussed framing effects
in which temporal information processing is experimentally manipu-
lated, namely, the episodic future thinking (EFT) and date/delay

102 Reynolds & Schiffbauer 2004.

103 Berlin et al. 2004, Berlin & Rolls 2004 and Wittmann et al. 2007.
104 Wittmann & Paulus 2008.

105 Keidel et al. 2021.
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manipulations. The effects that result from those manipulations
underscore the importance of temporal information processing in
intertemporal choice. Specifically, both detailed thinking about spe-
cific, often positive future events and a change from the common
expression of a reward delay as a time period to a specific date in the
future cause reduced temporal discounting. These effects are well rep-
licated in the experimental literature!'©¢ and thus present an ideal star-
ting point for further research into processes of temporal cognition
that may underlie temporal discounting. Specifically, the specific psy-
chological mechanisms underlying these effects remain unclear.
Whilst a number of hypotheses have been put forward (see above), it
remains unclear how exactly temporal discounting is affected by EFT
and the date/delay manipulation—both at the psychological and the
neural level.

Following our discussion of group-level effects of temporal mani-
pulations on intertemporal choice, we summarised evidence that indi-
vidual differences in temporal discounting, impulsivity and their
association may to some extent be explained by inter-individual
variation in sensitivity to time. Specifically, we followed the argument
that both temporal discounting and impulsive behaviour may be
viewed as choosing immediate, smaller gratification over delayed,
larger gratification, and outlined the hypothesis that impulsive actions
may result from an overestimation of durations. Within this frame-
work, a highly impulsive person would experience a given time inter-
val as longer than a less impulsive individual, which could underlie
the observed, greater temporal discounting in highly impulsive indi-
viduals.

A number of caveats remain in this area of research. First and
foremost, impulsivity is increasingly recognised as a poorly defined,
heterogeneous construct,'%” necessitating careful consideration of
which aspect of impulsivity is being investigated. Second, associations
between impulsivity and intertemporal choice tend to be of only small
magnitude, requiring samples with appropriate statistical power.!08
Third, the cognitive and neural mechanisms that underlie these asso-
ciations remain to be characterised in more detail. More research is
needed in this area.

106 Rung & Madden 2018.
107 Strickland & Johnson 2021.
108 Keidel et al. 2021.

168



https://doi.org/10.5771/9783495994078
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Temporal Cognition, Impulsivity and Intertemporal Choice

To conclude, intertemporal choice is a decision-making task that
yields the widely reproducible, cross-species phenomenon of tempo-
ral discounting. The task can be placed firmly in the temporal cogni-
tion literature, and both group-level experimental effects and indivi-
dual differences studies point to a substantial role of temporal
perceptual and cognitive processes in intertemporal choice. More
refined characterisation of the cognitive and neural mechanisms that
underlie these findings is required in the future.
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