
Cole, S. N., & Berntsen, D. (2016). Do future thoughts reflect personal goals? Current
concerns and mental time travel into the past and future. Quarterly Journal of
Experimental Psychology, 69, 273–284. https://doi.org/10.1080/17470218.2015.1044542

Conway, M. A., & Pleydell-Pearce, C. W. (2000). The construction of autobiographical
memories in the self-memory system. Psychological Review, 107, 261–288. https://
doi.org/10.1037/0033-295x.107.2.261

Eichenbaum, H., Yonelinas, A. P., & Ranganath, C. (2007). The medial temporal lobe and
recognition memory. Annual Review of Neuroscience, 30, 123–152. https://doi.org/10.
1146/annurev.neuro.30.051606.094328

Elfman, K. W., Aly, M., & Yonelinas, A. P. (2014). Neurocomputational account of mem-
ory and perception: Thresholded and graded signals in the hippocampus.
Hippocampus, 24, 1672–1686. https://doi.org/10.1002/hipo.22345

Falandays, J. B., Nguyen, B. T., & Spivey, M. J. (2021). Is prediction nothing more than
multi-scale pattern completion of the future? Brain Research, 1768, 147578. https://
doi.org/10.1016/j.brainres.2021.147578

Ford, J. H., Addis, D. R., & Giovanello, K. S. (2011). Differential neural activity during
search of specific and general autobiographical memories elicited by musical cues.
Neuropsychologia, 49, 2514–2526. https://doi.org/10.1016/j.neuropsychologia.2011.04.
032

Ingvar, D. H. (1985). “Memory of the future”: An essay on the temporal organization of
conscious awareness. Human Neurobiology, 4, 127–136.

Jeunehomme, O., & D’Argembeau, A. (2016). Prevalence and determinants of direct and
generative modes of production of episodic future thoughts in the word cueing para-
digm. Quarterly Journal of Experimental Psychology, 69, 254–272. https://doi.org/10.
1080/17470218.2014.993663

Klinger, E. (1978). Modes of normal conscious flow. In K. S. Pope & J. L. Singer (Eds.),
The stream of consciousness (pp. 225–258). Plenum. https://doi.org/10.1007/978-1-
4684-2466-9_9

Klinger, E. (2013). Goal commitments and the content of thoughts and dreams: Basic
principles. Frontiers in Psychology, 4, 415. https://doi.org/10.3389/fpsyg.2013.00415

Klinger, E., & Cox, W. M. (2004). Motivation and the theory of current concerns. In W.
M. Cox & E. Klinger (Eds.), Handbook of motivational counseling: Concepts,
approaches, and assessment (pp. 3–27). John Wiley & Sons Ltd. https://doi.org/10.
1002/9780470713129.ch1

Marr, D. (1971). Simple memory: A theory for archicortex. Philosophical Transactions of
the Royal Society B-Biological Sciences, 262, 23–81. https://doi.org/10.1098/rstb.1971.
0078

McClelland, J. L., McNaughton, B. L., & O’Reilly, R. C. (1995). Why there are comple-
mentary learning systems in the hippocampus and neocortex: Insights from the suc-
cesses and failures of connectionist models of learning and memory. Psychological
Review, 102, 419–457. https://doi.org/10.1037/0033-295X.102.3.419

McDaniel, M. A., & Einstein, G. O. (2000). Strategic and automatic processes in prospec-
tive memory retrieval: A multiprocess framework. Applied Cognitive Psychology, 14,
S127–S144. https://doi.org/10.1002/acp.775

Norman, K. A., & O’Reilly, R. C. (2003). Modeling hippocampal and neocortical contri-
butions to recognition memory: A complementary-learning-systems approach.
Psychological Review, 110, 611–646. https://doi.org/10.1037/0033-295X.110.4.611

Rolls, E. T. (2016). Pattern separation, completion, and categorisation in the hippocampus
and neocortex. Neurobiology of Learning and Memory, 129, 4–28. https://doi.org/10.
1016/j.nlm.2015.07.008

Szpunar, K. K., Addis, D. R., McLelland, V. C., & Schacter, D. L. (2013). Memories of the
future: New insights into the adaptive value of episodic memory. Frontiers in
Behavioral Neuroscience, 7, 47. https://doi.org/10.3389/fnbeh.2013.0004

Accounting for the strangeness,
infrequency, and suddenness of
déjà vu

Nikola Andonovski and Kourken Michaelian

Centre de philosophie de la mémoire, Institut de philosophie de Grenoble,
Université Grenoble Alpes, CS 40700, Grenoble, Cedex 9, France
nikola.andonovski@univ-grenoble-alpes.fr
kourken.michaelian@univ-grenoble-alpes.fr
http://phil-mem.org/members/andonovski.php
http://phil-mem.org/members/michaelian.php

doi:10.1017/S0140525X23000237, e358

Abstract

Barzykowski and Moulin argue that déjà vu is a natural product
of autobiographical memory retrieval. Their proposal fails to
account for three salient properties of déjà vu experiences:
Their strangeness, their infrequency, and their characteristically
sudden onset. Accounting for these properties is necessary for
proper integration of déjà vu into autobiographical memory
research.

Aiming to provide a means of integrating research on the two
phenomena, Barzykowski and Moulin (B&M) propose an
approach to involuntary autobiographical memory and déjà vu
as natural products of memory retrieval. Their proposal must, if
it is to achieve this aim, have a level of detail sufficient to account
for the core functional and phenomenological properties of the
target phenomena. Focusing on déjà vu, this commentary
shows that the proposal does not have the requisite level of detail.
We argue, after identifying three core properties of déjà vu expe-
riences, that each of these leads to a problem that the proposed
account, in its current form, is unable to resolve.

The first property that we will consider is strangeness. Déjà vu
experiences are regularly characterized as strange, weird, or even
eerie by both subjects and theorists (e.g., Brázdil et al., 2012).
In the kind of experience on which we will focus here – some-
times referred to as “déjà vécu” (O’Connor, Lever, & Moulin,
2010) – the strangeness of the experience is due to the fact that
it concerns a singular event and not merely a repeatable item,
“as if time had slipped a cog and were now repeating itself”
(Woodworth, 1940: 357). The second property is infrequency.
While most people experience déjà vu, they do so very rarely –
on the order of few times a year (Brown, 2003). The final property
is suddenness. Triggered by a variety of situational factors, déjà vu
experiences typically begin abruptly, last no longer than a few sec-
onds, and end just as abruptly as they began (Brown, Porter, &
Nix, 1994).

Consider strangeness first. According to B&M’s proposal, the
distinctive phenomenology of déjà vu results from the combina-
tion of incomplete memory retrieval, which produces a sense of
familiarity, with metacognitive appraisal of that familiarity as
implausible. The strangeness of déjà vu, however, is due not
merely to the implausibility of familiarity with a repeatable item
– that is, with a type – but also, in cases in which déjà vu amounts
to déjà vécu, to the felt impossibility of familiarity with the cur-
rently experienced token event. In order to account for the
strangeness of déjà vu, then, the proposal needs to explain not
only why incomplete retrieval produces a sense of familiarity
with an item (a feeling that the current event resembles something
experienced in the past) but also why, at least in some paradig-
matic cases of déjà vu, unexpected familiarity is not simply
brushed off as arising from limited access but is instead taken
to indicate event repetition (a feeling that this very event has
already been experienced). If the distinctive phenomenology of
déjà vu results from a metacognitive assessment of plausibility,
in short, then what should be assessed is not the plausibility of
event resemblance but of event repetition.

For a similar reason, B&M’s proposal cannot account for the
infrequency of déjà vu. According to the proposal, incomplete
retrieval – producing familiarity but not specific memory content
– should be relatively frequent. This is required to explain the rel-
ative frequency of tip-of-the-tongue experiences (Brown, 1991).
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Now, if our argument above is on the right track, the metacogni-
tive assessment of plausibility responsible for generating déjà vu
pertains to event repetition, not to mere event resemblance.
Since event repetition is impossible, however, familiarity unac-
companied by specific memory content should typically, if not
invariably, be assessed as impossible or at least highly implausible.
But this entails that déjà vu experiences should be relatively fre-
quent, which strongly contradicts the available data. Thus, if it is
to account for both the strangeness and the infrequency of déjà
vu, the proposal will have to invoke a wider range of (meta)cognitive
processes. We will not attempt to determine here with it is feasible
for a modified form of the proposal to do so.

The suddenness of déjà vu also presents a problem for the pro-
posal. B&M contrast the rapidity of content retrieval in involuntary
memory with the gradual intensification of familiarity in déjà vu.
The onset of familiarity is sudden, but the epistemic feeling char-
acteristic of déjà vu is a result of the conflict between familiarity
and metacognitive expectation, which triggers additional search.
Hence, as the authors suggest, the feeling of unexpected familiarity
in déjà vu should gradually intensify until it is resolved or
explained. (Compare to the gradual intensification, and persistence,
of familiarity in tip-of-the-tongue experiences.) But déjà vu experi-
ences have a characteristically sudden onset: Not only do they begin
abruptly, but often the strangeness that characterizes them is stron-
gest in the first moments of the experience. The proposal, at least in
its current form, does not account for this property of déjà vu.

Before concluding, we note that the strangeness, infrequency,
and suddenness of déjà vu have sometimes been viewed as pointing
to an underlying neural or cognitive malfunction (e.g., Critchley,
1989). Their characterization of déjà vu as a natural product of
memory retrieval suggests that B&M intend to argue against such
views. If, on the one hand, their intention is to argue that déjà
vu results from properly functioning retrieval processes, much
more evidence is required to support their claim. If, on the other
hand, they do not mean to argue for a claim about function,
then their characterization of déjà vu as “natural” adds little to
their proposal. Greater clarity about this issue would be welcome.

B&M might respond by arguing that our focus on déjà vu for
token events (i.e., on déjà vécu) is unjustified, suggesting that
future work, and the development of more detailed models, will
shed more light on this particular phenomenon. While we sympa-
thize with this sentiment, we worry that operationalizing déjà vu
as any form of inappropriate familiarity (cf. Neppe, 1983)
obscures much of what is puzzling, and indeed difficult to explain,
about the phenomenon. We thus maintain that integrating déjà
vu into autobiographical memory research will require tackling
the problems that we have highlighted head-on.
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Abstract

I strongly support Barzykowski and Moulin in their proposal
that common retrieval mechanisms can lead to distinct phenom-
enological memory experiences. I emphasize the importance of
one of these mechanisms, namely the attribution system.
Neuropsychological studies should help clarifying the role of
these retrieval mechanisms, notably in cases of medial tempo-
ral-lobe lesions and cases of dementia.

A fundamental tenet in Barzykowski and Moulin’s (B&M) pro-
posal is the idea of common retrieval mechanisms leading to dis-
tinct phenomenological memory experiences depending on the
success/failure and degree of involvement of these mechanisms.
In both involuntary autobiographical memory and déjà vu,
there is a rapid cue-generated automatic search in memory, a feel-
ing of familiarity and attribution processes that come into play. I
agree with B&M that a key difference lies in the content reactiva-
tion, with content that comes successfully to mind in the case of
involuntary autobiographical memories and failure to find any
content in the case of déjà vu. However, more emphasis could
be made on the fact that the two types of memory experiences
critically differ in the extent of contribution of the attribution sys-
tem. Of note, the notion of attribution system refers here to the
cognitive appraisal of the result of the memory search to generate
an output (Bastin et al., 2019). In other words, this corresponds to
the set of inferential and monitoring processes that evaluate
retrieved contents before deciding about the old/new status of
the information or expressing a subjective feeling of memory. In
involuntary autobiographical memories, the retrieval cue leads
to the rapid reactivation of some content that is compatible
with expectations that there is indeed a memory trace. Here, the
match between content reactivation and feelings of familiarity is
satisfactory and not surprising, so that attribution processes take
the form of relatively automatic and unconscious inferential pro-
cesses. In contrast, in déjà vu, some cues generate expectation of
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