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Abstract: Episodic memory has been analyzed in a number of different ways in both philosophy and psychology, and most controversy
has centered on its self-referential, autonoetic character. Here, we offer a comprehensive characterization of episodic memory in
representational terms and propose a novel functional account on this basis. We argue that episodic memory should be understood as
a distinctive epistemic attitude taken toward an event simulation. In this view, episodic memory has a metarepresentational format
and should not be equated with beliefs about the past. Instead, empirical findings suggest that the contents of human episodic
memory are often constructed in the service of the explicit justification of such beliefs. Existing accounts of episodic memory
function that have focused on explaining its constructive character through its role in future-oriented mental time travel do justice
neither to its capacity to ground veridical beliefs about the past nor to its representational format. We provide an account of the
metarepresentational structure of episodic memory in terms of its role in communicative interaction. The generative nature of
recollection allows us to represent and communicate the reasons why we hold certain beliefs about the past. In this process,
autonoesis corresponds to the capacity to determine when and how to assert epistemic authority in making claims about the past.
A domain where such claims are indispensable are human social engagements. Such engagements commonly require the justification
of entitlements and obligations, which is often possible only by explicit reference to specific past events.
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Humans are obsessed with their own past. A large part
of our conscious mental lives is spent reminiscing
about past experiences and sharing those experiences
with others (Dessalles 2007b; Rimé et al. 1991). Psychol-
ogists have identified the basis of this obsession as orig-
inating in episodic memory. Since Endel Tulving (1972)
introduced the concept, the idea that human long-term
declarative memory can be partitioned into two separate
systems —one semantic and one episodic —has become
widely accepted across the field. This agreement,
however, has done little to clarify more basic questions
about the function of the episodic memory system. Tra-
ditionally, most memory research has been preoccupied
with studying the capabilities of human memory rather
than aiming to illuminate its function. Given the central-
ity and ubiquity of episodic memory in our lives, it is
surprising that the question of the “proper function”
(Millikan 1984) of episodic memory has received atten-
tion only in recent years (Boyer 2008; 2009; Conway
2005; Cosmides & Tooby 2000; Klein et al. 2002a;

Michaelian 2016b; Schacter et al. 2011; Suddendorf &
Corballis 1997; 2007).

In the present article, we argue that common accounts of
episodic memory function have serious shortcomings, and
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we propose an alternative functional analysis. To do this, we
will first have to explain what constitutes our object of
investigation. Despite the central role it plays in the study
of human memory, the concept of episodic memory is sur-
prisingly hard to pin down. Thus, in section 1, we give and
defend a precise characterization of episodic memory. In
section 2, we scrutinize the most popular account of epi-
sodic memory function: the idea that our capacity to
remember the past functions in the service of our capacity
to imagine the future. Finally, in section 3, we propose an
alternative account that views episodic memory as a mech-
anism supporting human communication specifically tai-
lored to certain forms of cooperative social interactions.

In our view, episodic memory turns out to be crucial to
the human capacity to communicate about past events.
Although it is commonly acknowledged that episodic
memory is both ontogenetically (Nelson 1993; Nelson &
Fivush 2004) and phylogenetically (Suddendorf et al.
2009; Dessalles 2007a) connected to our capacity to com-
municate about the past, the exact nature of this connection
is usually left underspecified. We propose that episodic
memory is essential to managing our discursive commit-
ments by demarcating the range of beliefs about which
we can claim epistemic authority. The capacity to manage
such commitments in turn contributes to the stabilization
of human communication: By taking responsibility for the
truth of an assertion (which comes at potential costs),
speakers can provide reasons for listeners to believe
them. Most importantly, this account can make sense of
why episodic memory should be self-referential —a ques-
tion that has been left unresolved in the literature so far.
Moreover, this account can make sense of a range of empir-
ical phenomena that are not obviously reconcilable with
competing explanations.

Overall, our strategy is to reason from form to function:
From the design features of the episodic memory system
identified at the outset, we infer the cognitive tasks this
system has likely been selected to solve. Nonetheless, our
account does not make any claims as to the actual evolu-
tionary history of episodic memory, and it addresses only
the mature system as it operates in human adults. Although
our account carries implications for what one should expect
the development of episodic memory to look like and how
far it should be shared between humans and other animals,
these questions are not our focus here.

1. What is episodic memory?

The term episodic memory entered the repertoire of cogni-
tive psychology some time ago, and is often presented as
roughly corresponding in function to the use of the word
“remembering” (Tulving 1985; Gardiner 2001). The fact
that we seem to have no trouble identifying instances of
remembering in everyday life, however, obscures many
cognitive and conceptual subtleties in relation to episodic
memory. The term is often used in slightly different ways
by authors with differing theoretical inclinations.’

Human memory is typically partitioned into separate
systems along two axes (Squire 1992): declarative/proce-
dural and long-term/short-term. Within this taxonomy,
there are two separate declarative, long-term memory
systems: semantic memory and episodic memory. There-
fore, the effort to understand episodic memory has

traditionally focused on identifying those of its features
that distinguish it from semantic memory.

Tulving (1972) originally defined episodic memory as
memory for personally experienced past events. Episodic
memory, in this conception, was thought to uniquely
include information about what happened, when, and
where (so-called WWW information). However, this kind
of information can be represented in semantic memory as
well (Klein 2013b): One can, for example, recall the storm-
ing of the Bastille in terms of WWW information purely by
invoking semantic memory. Tulving (1983a; 1985; 2002a)
thus subsequently amended his definition by adding that
episodic memory is distinguishable from semantic
memory because of its unique phenomenology. Whereas
information in semantic memory is thought to be simply
known, episodic memory comes with “mental time
travel”; that is, when we remember an event, we re-experi-
ence the event as it occurred. Tulving labeled the different
phenomenological states of semantic versus episodic
memory as “noetic” and “autonoetic” consciousness,
respectively.

Partly due to the phenomenological nature of this dis-
tinction, much discussion has focused on what autonoesis
should be taken to be.? From this debate, two main lines
of thinking have emerged. On the one hand, authors such
as Russell and colleagues (Clayton & Russell 2009;
Russell 2014; Russell & Hanna 2012; for a similar view,
see Hills & Butterfill 2015) have proposed a minimal char-
acterization of episodic memory. In this view, episodic
memories are re-experienced and thus distinguished from
semantic memory by the fact that their contents are
WWW elements bound together into a holistic representa-
tion. That is, because such memories have spatiotemporal
structure (such that predicates like “next to,” “before,” or
“after” can be applied to their elements), and include per-
spectivity as well modality-specific sensory information,
they carry all of the features of ongoing experience.
Further, because such episodic memories would represent
completed events, they could be identified as “past” in a
minimal, non-conceptual sense (Russell & Hanna 2012).
Autonoesis might then simply be a by-product of the
quasi-experiential character of such recalled events.

On the other hand, many have argued that episodic
memory includes more than just event information
(Dokic 2001; Klein 2013b; 2014; 2015b; Klein & Nichols
2012; Perner 2001; Perner et al. 2007; Perner & Ruffman
1995). In this view, when we remember an episode, we rep-
resent more than just the event itself; we further represent
that we had personal experience of the event in question.
Specifically, Dokic (2001) has argued that we should under-
stand the difference between episodic memory and other
types of memory as evidenced by the fact that “genuine epi-
sodic memory gives the subject ... a reason to believe that
the information carried by it does not essentially derive
from testimony or inference but comes directly from the
subject’s own past life” (p. 4). Klein and Nichols (2012) sup-
ported a similar view in their report of the case of patient
RB, who seemed to have lost the capacity to autonoetically
remember the past. This patient reported having lost the
capacity to non-reflectively tell “from the first person, ‘I
had these experiences™ (p. 690). Autonoesis thus seems
to carry propositional content to the effect that the infor-
mation in question was acquired firsthand. To account for
this circumstance, self-reflexive views of autonoesis
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usually take episodic memory to be metarepresentational.
After all, to represent that one’s memory is the outcome
of a past experience, one has to represent the representa-
tional character of the memory itself (Perner 1991).3

1.1. The structure of episodic memory

We now propose a characterization of episodic memory
trying to reconcile the two views described above.
Thereby, we distinguish between the contents of episodic
memory, on the one hand, and its representational
format, on the other.

1.1.1. The contents of episodic memory. Episodic
memory shares many features with other capacities, such as
imagination, dreaming, navigation, counterfactual thinking,
and future planning (Addis et al. 2009; Buckner & Carroll
2006; De Brigard 2014a; Hassabis et al. 2007a; 2007b;
Schacter et al. 2007; Spreng et al. 2009). The common
denominator of all of these different capacities seems to be
that they are subserved by a system that flexibly constructs
richly contextualized scenarios on the basis of stored
content (Hassabis & Maguire 2007; 2009). The neural sub-
strate of this “scenario construction system” is localized in
the medial temporal lobes, specifically in the hippocampus
(Cheng et al. 2016; Maguire & Mullally 2013; Maguire
et al. 2015). Constructed scenarios are thought to consist of
simulations of events extended over time and space (Moser
et al. 2008), and construction of a given scenario has been
shown to activate the sensory cortex in a manner similar to
the perception of that scenario (Wheeler et al. 2000).

Crucially, however, scenario construction has to be dis-
tinguished from stored information (ie., the memory
trace), on the one hand, and episodic memory on the
other. Although debate exists about what, exactly,
memory traces should be taken to be (De Brigard 2014b;
Robins 2016b), there is little disagreement that they are
not identical to the outputs of the scenario construction
system (Cheng et al. 2016).* Instead, scenario construction
enriches and recombines trace information depending on
the function its output serves. Scenario construction sub-
serves a range of different capacities, not just episodic
memory: Imagination, dreaming, navigation, and planning
make use of memory traces, too. All of these capacities
are supported by our ability to store and retrieve informa-
tion learned in specific situations in the past.

One way to understand the construction process in epi-
sodic memory retrieval is as a Bayesian inference with
the aim to accurately reconstruct a past event on the
basis of available evidence (De Brigard 2012; 2014a;
Hemmer & Steyvers 2009). This evidence comes from
the memory trace, on the one hand, and relevant semantic
information on the other (Cheng et al. 2016). Depending
on the functional role a given construction will play, the
construction process will then rely more or less heavily on
the memory trace or semantic information. For example,
the construction of a counterfactual or future-oriented sce-
nario should rely less heavily on trace as compared to
semantic information. Indeed, patients with semantic
dementia have been found to be impaired in constructing
event simulations about the future (Irish et al. 2012a).

Some authors have proposed a radical constructivist view
of episodic remembering, positing that memory traces
essentially play no privileged role in the construction of

the contents of episodic memory (e.g., Michaelian
2016a). Instead, these authors argued that there is no dif-
ference between inferences involved in the construction
of factual and counterfactual scenarios (De Brigard
2014a). However, as Robins (2016a) has argued, based on
an analysis of common memory errors (such as the
famous Deese-Roediger-McDermott [DRM] effect; Roe-
diger & McDermott 1995), episodic memory construction
cannot be entirely independent of memory traces. Robins
argues that such memory errors can occur only because
some information has been retained. Thus, although it
seems likely that the construction process does not have
to rely on trace information, it will commonly take trace
information into account. In particular, there must be dif-
ferences in the way construction processes make use of
stored information depending on whether the function of
the construction is to represent an actual or possible occur-
rence. That is, in constructing a scenario representing an
actual past event, the construction process should assign a
privileged role to the memory trace in assigning probabili-
ties to different priors.

The contents of episodic memory are, then, the outputs
of a scenario construction mechanism. Such constructions
would qualify as “minimal” episodic memory: They are
quasi-experiential in the sense of including spatiotemporal
context, perspectivity, and modality-specific sensory infor-
mation. Scenario construction could then be taken to be
sufficient for the representation of specific past events.

1.1.2. The format of episodic memory. Scenario construc-
tion alone is, however, not sufficient for episodic memory to
occur: Hippocampus-based constructions become episodic
memories only when they are conceptualized in a certain
way, namely, as the outcome of past first-person experience.
The event construction itself does not seem to differentiate
between imagined and remembered scenarios. For this
reason, some authors have proposed that autonoesis serves
as a “memory index”: a representational tag differentiating
episodic memories from imaginations (Klein 2014; Michae-
lian 2016a). In this view, the difference between imagined
and remembered scenarios equates to the difference
between factual and counterfactual event representations.
Autonoesis would then allow us to differentiate between
factual and counterfactual representations. However, if the
content of autonoesis is indeed a proposition to the effect
of “T had these experiences,” it alone cannot differentiate
counterfactual from factual event representations. Instead,
autonoesis marks those events of which one had firsthand
experience as opposed to some other source.

To see this, note that both remembering and imagining a
particular past event are compatible with the belief that the
event indeed occurred. One can (even accurately) imagine
a past event that one believes to have occurred. This is, in
fact, common when we represent events of which we have
only secondhand information (see also Pillemer et al. 2015).
Thus, although autonoesis does indeed serve as a memory
index, it does so by effectively distinguishing event repre-
sentations according to their source. Further, if autonoesis
is not part of the content of the construction, it must be an
outcome of second-order processes specific to episodic
memory occurring at retrieval (Klein 2013b; Klein & Mar-
kowitsch 2015; Wheeler et al. 1997). The mechanisms of
episodic retrieval have long been a neglected area of
memory research (Roediger 2001). An exception to this
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has been the “source-monitoring framework” by Johnson
and colleagues (Johnson & Raye 1981; Johnson et al.
1993). These authors have argued that episodic retrieval
involves monitoring processes that determine the source
of retrieved information. According to Johnson (2005), epi-
sodic memory is in fact nothing but source rnemory.5

A similar perspective has been proposed by Cosmides
and Tooby (2000; see also Klein et al. 2004), who argued
that the appropriate functional role that a given output of
scenario construction ought to play in inference is depen-
dent on its source. This, in turn, necessitates that the con-
tents of the construction be representationally decoupled
from their direct relationship to reality. This is accomplished
by applying a source tag to these contents, which governs
how they can be further used in inference. Indeed,
source-monitoring mechanisms seem to fill the role of
such decoupling processes; they effectively endorse con-
tents under a given description (Michaelian 2012a; 2012b).

This process, Cosmides and Tooby (2000) argued, is best
described as the application of an appropriate epistemic
attitude.® In the case of episodic memory, the attitude of
remembering corresponds roughly to the proposition “has
been obtained through firsthand informational access.”
Cosmides and Tooby went on to propose similar attitudes
for imagination, planning, and so forth. Of course, attitudes
cannot be indiscriminately applied to any content; for
example, one cannot remember a future event. However,
this proposal makes sense of the fact that the same simula-
tion of a specific past event can both be remembered and
imagined. Moreover, because attitudes can be recursively
embedded, this view can accommodate the fact that we
can (for example) remember imagining. In effect, the pro-
cesses involved in source monitoring can thus be described
as resting on a complex metarepresentational grammar, in
which different attitudes, each with their own epistemic
status, can be embedded within each other to establish
the epistemic status of the construction as a whole.

Crucially, this view preserves the strengths of the
minimal view of episodic memory (Russell & Hanna
2012) in accounting for the distinctive phenomenology
involved, while also accommodating the intuition underly-
ing self-reflexive views, according to which episodic
content is not enough for episodic memory to occur
(Klein 2013b). Autonoesis is here taken to be an outcome
of the capacity to metarepresentationally embed outputs
of the scenario construction system under the epistemic
attitude of remembering.

1.1.3. Event memory and episodic memory. Hippocampus-
based event constructions do not have to be embedded
under a metarepresentational attitude in order to support
behavioral decisions. This at least is suggested by findings
showing that the hippocampus is implicated in implicit
memory tasks (Hannula & Greene 2012; Olsen et al.
2012; Sheldon & Moscovitch 2010). That is, scenarios of
specific past events can be represented as having occurred
without the attitude of remembering being applied.

Note that believing is an epistemic attitude as well, albeit
one that does not necessarily require the metarepresenta-
tion of its contents. Arguably, we adopt the attitude of
believing to semantic memories by default. Thus, if the
same attitude is applied to constructed scenarios, we
should expect their content to acquire inferential properties
similar to semantic information. However, although they do

not differ in content (they are about specific past events),
believed event simulations are not episodic memories.

Instead, we reserve the term event memory for this kind
of representation (for similar proposals, see Keven 2016b;
Rubin & Umanath 2015). Such event memories might
differ from full-blown episodic memories in that they
include source information only in the sense of allowing
the distinction among different events (Crystal et al
2013), are not located in subjective time (Nysberg et al.
2010), are not necessarily subject to conscious awareness
(Dew & Cabeza 2011; Hannula & Ranganath 2008;
Henke 2010; Moscovitch 2008), are not self-referential
(Rubin & Umanath 2015), and do not have “narrative struc-
ture” (Keven 2016b).

Such a distinction between event and episodic memory is
at least tentatively supported by findings from several lines
of research. Infants demonstrate some capacity for recalling
events (Bauer & Leventon 2013; Mullally & Maguire 2014),
but only between the ages of three and five years do chil-
dren begin to access event information as the source of
their beliefs (Haigh & Robinson 2009). Moreover, the
outputs of the hippocampus are not necessarily conscious
(Henke 2010), but nonetheless inform eye-movement
behavior in implicit memory tasks (Hannula & Ranganath
2008). In fact, eye movements can serve as an implicit,
veridical index of event memory, which can dissociate
from explicit responses (e.g., Hannula et al. 2012). On the
side of neuropsychology, the case of RB mentioned above
demonstrates that it is possible to lose the capacity to
remember events autonoetically without losing the ability
to access event information as such (Klein & Nichols 2012).

The concept of event memory thus allows us to take seri-
ously the mnemonic abilities of young children (e.g., Burns
et al. 2015; Clayton & Russell 2009; Fivush & Bauer 2010)
and nonhuman animals (e.g., Corballis 2013; Clayton &
Dickinson 1998; Gupta et al. 2010; Martin-Ordas et al.
2010; 2013; Templer & Hampton 2013) without necessarily
attributing to them capabilities for episodic memory in the
same sense as human adults possess them (Redshaw 2014;
Tulving 2005). Thus, event memory most likely differs in
function from episodic memory, and we will focus here
on a functional explanation for the latter.

1.2. Remembering and believing the occurrence of past
events

One consequence of viewing episodic memory as the
outcome of the application of a distinctive epistemic atti-
tude is that remembering has to be distinguished from
believing. This might seem counterintuitive because we
usually believe whatever we remember. Nonetheless, psy-
chologists commonly distinguish the belief in the occur-
rence of an event from episodic memory of the same
event (Blank 2009; Fitzgerald & Broadbridge 2013;
Mazzoni & Kirsch 2002; Rubin et al. 2003; Scoboria et al.
2014). What, then, should we take the relationship
between remembering and believing to be?

1.2.1. Epistemic generativity. Crucially, when we remem-
ber, we do not simply generate two representations: a belief
that the event in question happened and an episodic
memory of the event. Instead, these representations are
inferentially connected: We take ourselves to have knowl-
edge about the event in question because we had firsthand
access to it. Perner and Ruffman (1995), followed by
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Suddendorf and Corballis (1997; 2007), took this circum-
stance to imply that episodic memory requires a form of
causal understanding: namely, the capacity to understand
that informational access leads to knowledge or belief.
They tested this idea by investigating whether there is a
correlation between children’s episodic memory ability
and their ability to infer “knowing” from “seeing.” Notwith-
standing that Perner and Ruffman did indeed find such a
correlation, it seems to us that what is involved in episodic
memory is not only a capacity to infer knowing from seeing,
but also the ability to further represent the sources of one’s
own present beliefs as sources in the first place (Haigh &
Robinson 2009).

As we have argued above, episodic memory in some
sense is just a specific type of source memory. When we
remember, the content of the memory no longer functions
as an event representation but instead as the source of a
present belief. Representing the source of a belief requires,
but importantly goes beyond, the inferences involved in
ascribing knowledge or belief on the basis of informational
access. In the latter case, one simply takes note of the fact
that a given agent has appropriate informational access to X
and, from this circumstance, infers that she now knows
X. From the fact that Anna has looked inside the box,
Ahmed infers that she knows what is inside it. In the
former case, however, one has to additionally represent
the inferential relationship holding between the episode
of informational access and the knowledge state. In this
case, from the fact that Anna looked inside the box,
Ahmed infers not only that she now knows what is inside,
but also that this is so because she has seen it.

In other words, to represent the source of a given belief
requires the representation of the kind of justification that
this belief has received. Therefore, in our account, the rep-
resented relation between a given past episode of informa-
tional access and a given present belief is one of
justification. Episodic memory requires the capacity to
understand not only that seeing leads to knowing, but
further that seeing justifies claims to knowledge.

Another way to frame the distinction between episodic
memory, event memory, and semantic memory would
thus be according to their respective role in belief forma-
tion: In contrast to event memories and semantic memo-
ries, episodic memories are not beliefs but, rather,
provide grounds for believing. In more technical terms,
event memory and semantic memory are epistemically pre-
servative: They preserve the original justification of the
endorsement of their contents through time. In contrast,
episodic memory is epistemically generative': It generates
present justification for why we should endorse its contents
(Burge 1993; Dokic 2001; Matthen 2010). When we
remember a given event, the fact that we remember sup-
ports our belief that this event indeed occurred insofar as
it provides a reason for this belief (Teroni 2014; see also
Audi 1995). If you episodically remember that you were
walking on the Red Square last August, you believe that
this is indeed what you did simply because you remember
it. Other types of memory, in this conception, are different
exactly because they do not include a justification of their
own contents. When we retrieve information non-episodi-
cally, we “just know” without also “knowing why we know.”®

1.2.2. Memory-belief congruency. Remembering and
believing thus stand in a relation of justification in which

the fact that we remember justifies our beliefs about past
events. If this is the case, we might expect the contents
of episodic memory to be largely veridical so as to
provide normatively appropriate, reliable grounds for our
beliefs. In particular, we should not expect our beliefs
themselves to have any influence on what we remember.

As illustrated by Neisser’s (1981) famous case study of
the memory of John Dean, the question of what it means
for a memory to be veridical is not a straightforward one.
Dean, a former counsel to president Richard Nixon
during the Watergate affair, provided testimony that was
usually in essence correct but contained many (mostly
self-serving) incorrect details. In fact, whether a given
memory should be described as veridical might depend
on the method used for assessing it (Koriat & Goldsmith
1996a). Consequently, although episodic memory is
usually reliably veridical under some descriptions, there
has also been a long tradition of research pointing out the
fallibility of this system. Starting with Bartlett’s (1932)
classic treatment, an impressive amount of evidence sug-
gests that the construction process on which episodic
memory relies is surprisingly error-prone. Both encoding
and retrieval processes typically alter information substan-
tially (e.g., Alba & Hasher 1983; Roediger 1996; Schacter
2001). Crucially, one important line of evidence suggests
that beliefs play an unexpectedly large role in the construc-
tion of episodic memories (Conway 2005; Ross 1989; Blank
2009). In many situations, construction seems to be guided
by one’s current beliefs about whatever is to be remem-
bered rather than the memory trace itself. If the construc-
tion process underlying episodic memory were indeed
optimized to support beliefs about actual occurrences,
such a trade-off would be unexpected.

Evidence for top-down influences on episodic memory
comes from a range of experiments investigating the effects
of post hoc manipulation of participants attitudes, expecta-
tions, or appraisals on their memories. It is usually found in
these studies that people remember the past inaccurately
but congruent with, and supportive of, their newly acquired
beliefs. For example, in a study by Henkel & Mather
(2007), participants were asked to make a choice between
two options, each of which had an equal amount of positive
and negative features associated with it. When asked to
remember their choice later, however, participants misre-
membered the features of the options they chose as more
positive than they were (see also Benney & Henkel 2006;
Mather & Johnson 2000; Mather et al. 2000; 2003). Crucially,
this shift was dependent on what participants believed they
had chosen, irrespective of their actual choice (see also Piir-
namets et al. 2015). That is, here participants remembered
having made a choice they did not actually make (but
believed they did) and, additionally, remembered the
option they believed they had chosen as having had more pos-
itive features than it actually did. In other words, they dis-
played both memory congruency with the induced belief
and a memory distortion supporting this belief.

Similar congruency effects have been found in such
diverse domains as memory for emotions (Levine 1997), atti-
tudes (Goethals & Reckman 1973; Rodriguez & Strange
2015), one’s own behaviors (Ross et al. 1981; 1983), one’s
own traits (Santioso et al. 1990), and even one’s own clinical
symptoms (Merckelbach et al. 2010; 2011). The methods of
these studies are diverse, and it is, therefore, unclear to what
extent each of these effects is specific to episodic memory.
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Evidence suggesting such specificity, however, is supplied by
research on memory manipulation.

There is an impressive literature showing that it is possi-
ble to induce in people vivid, detailed false memories,
which are subjectively indistinguishable from accurate rec-
ollections (Lampinen et al. 1997; Payne et al. 1996). People
usually create false or altered memories in response to
having changed their beliefs about a given event. This in
turn is usually the outcome of having been exposed to per-
suasive communication (Nash et al. 2015). In fact, persua-
sion is a main factor in the effectiveness of most memory
manipulation paradigms (Leding 2012). This suggests that
induced beliefs can guide constructive retrieval.

On the basis of evidence about such belief-memory con-
gruency effects, it seems fair to conclude that retrieval has a
tendency to confirm prior beliefs rather than to contradict
them. Such evidence then is not easily reconcilable with a
view that takes episodic memory to be exclusively aimed
at reconstructing events in the way they actually occurred.
Rather, these studies show that the episodic construction
process seems to just as often be geared toward construct-
ing event representations so as to be consistent with, and
supportive of, our prior beliefs. Commonsensically, we
would assume episodic memory to be an exclusively
belief-forming system. Phenomenologically, it seems to us
that we form beliefs about the past on the basis of remem-
bering it, not vice versa. In contrast, research on memory
illusions suggests that beliefs about the past and episodic
memory are reciprocally interconnected: Sometimes we
remember an event because we believe it occurred.” And
in turn, once we have constructed a memory on the basis
of such a belief, the memory itsell might serve to
strengthen the belief that induced it.

Crucially, this does not mean that episodic memory is not
commonly veridical. In fact, the effects of prior beliefs and
attitudes on subsequent memory seem to be highly context
dependent (e.g., Eagly et al. 2001). Veridicality in episodic
memory construction is not an all-or-nothing affair.
Instead, retrieval processes seem to aim to strike a
balance between congruency with memory traces, on the
one hand, and belief justification on the other. However,
such a balancing act is not always possible. In some such
cases, then, remembering an event will lead to belief revi-
sion, whereas, in others, believing that an event occurred
will lead to the construction of an event simulation
without a corresponding trace.

1.3. The features of episodic memory

We are now in a position to specify the features of episodic
memory that any functional account should be able to
account for. Episodic memory consists of an epistemic atti-
tude taken toward the simulation of a specific past event,
which serves to justify a belief about the occurrence of

this event. We are thus in agreement with Klein (2015b),
who similarly argued that episodic memory is not individu-
ated through its contents alone but rather through the
manner in which this content is made available. More for-
mally, episodic memory is

1. Quasi-experiential
The representation is an outcome of scenario construction:
It includes spatiotemporal structure, perspectivity, and
modality-specific sensory information.

2. Event specific
The representation is specific to a single spatiotemporal
context.

3. Past-directed
The event in question is represented as having occurred in
the past.

4. Autonoetic
Event information is (meta-)represented as having been
obtained firsthand.

5. Epistemically generative
The memory is not represented as a belief but as providing
grounds for believing.

Importantly, we take these features to be individually nec-
essary and jointly sufficient for episodic memory to occur.
Thus, because episodic construction is congruency prone is
not necessary to episodic memory, we did not list it as a sep-
arate feature here. Nonetheless, as we will argue below, we
take congruency proneness to be a functional property, that
is, a feature rather than a bug of this system. Moreover, we
can separate this list of features according to which proper-
ties pertain to the content versus the format of episodic
memory. Whereas features (1) through (3) pertain to the
content (and should thus be shared with event memory),
(4) through (5) pertain to the format of episodic memory.
The differences between the different kinds of memory
capacities discussed above are illustrated in Table 1.

2. What is episodic memory for?

Adaptive function cannot be discerned by merely asking
what a given cognitive ability is useful for (Millikan 1984;
Sperber & Hirschfeld 2004): One can use a pair of scissors
as a paperweight, but that does not allow one to infer that
scissors are designed for keeping paper from flying away.
Rather, to arrive at an estimation of proper function, one
needs to identify a fitness-relevant problem, which the
mechanism under consideration will solve more efficiently
than comparable, cheaper alternatives. This then allows
one to infer that the capacity in question has been retained
in the selection process because of its differential contribu-
tion to the solution of said task.

Applied to the current context, the question is, therefore,
what fitness-relevant problem is solved by an autonoetic

Table 1. Different representational features of episodic memory, event memory, and semantic memory.

Epistemically
Memory type Quasi-experiential Event-specific Past-directed generative Autonoetic
Episodic memory Yes Yes Yes Yes Yes
Event memory Yes Yes (Yes)'? No No
Semantic memory No Not necessarily Not necessarily No No
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and epistemically generative memory system for past
events (episodic memory) that could not be solved by a
memory system without these features (event memory)?”

2.1. Future-oriented mental time travel

Information about the past is important only insofar as it
enables us to make better decisions in the present so as to
ensure benefits in the future (Klein et al. 2002a). Some
authors have taken this constraint very literally, viewing epi-
sodic memory as part of a wider system that has evolved to
enable us to mentally travel into the future (Michaelian
2016a; Schacter & Addis 2007; Schacter et al. 2007; Sud-
dendorf & Corballis 1997; 2007). The proponents of this
view deliberately frame their account in terms of mental
time travel, as they view the abilities of constructing the per-
sonal past and the personal future as two sides of the same
cognitive system. In this view, the capacity for episodic
memory is just one instantiation of a wider ability to con-
struct scenarios in time, the function of which is taken to
be planning for and thinking about the future.

Support for this mental time travel account comes from
neuropsychology and cognitive neuroscience. On the side
of neuropsychology, it has been found that patients with
hippocampal lesions often (not always: see Maguire et al.
2010) lose not only the ability for episodic memory, but
also the ability to imagine their personal future (Klein
et al. 2002b) and to imagine counterfactual scenarios (Has-
sabis et al. 2007a). On the side of cognitive neuroscience,
functional neuroimaging studies have shown the activation
of a common brain network when participants were
engaged in past- or future-oriented mental time travel
(Addis et al. 2007; Okuda et al. 2003).

From these findings, some authors have concluded that
episodic memory and episodic future thinking (Atance &
O'Neill 2001; Szpunar 2010) draw on the same underlying
cognitive process and must therefore have evolved for the
same reason: to imagine the future through constructively
making available elements of the past, which can be flexibly
recombined in the service of simulation (Schacter & Addis
2007; 2009; Suddendorf & Corballis 2007). That is, because
the future is what determines whether one will live to pro-
create, this aspect of mental time travel should arguably be
what caused humans to retain and develop an episodic
system over evolutionary time.

2.1.1. Mental time travel and constructiveness. This view
is usually presented as having the advantage of being able to
explain the constructive character of episodic memory:
Imagining the future requires flexible recombination of
stored event information. Given that, in this view, selection
of this system has been driven by the future-directed
aspect, the past-directed counterpart must be similarly con-
structive. This line of reasoning is thereby thought to
explain the myriad ways in which our reconstructions of
the past are error-prone: Selection has simply not opti-
mized this system to represent the past accurately.

This account of constructiveness is, however, problematic,
because it leaves us without an explanation for why we
should ever be able to reliably and veridically recall past
events. If evolutionary selection merely constrained our
ability to mentally travel in time insofar as it was useful for
simulating the future, remembering the actual past should
be accidental. The future is not just a replay of the past,

and to assume so would leave us unable to predict events
based on new contingencies. We take it that the volatility
of the future is exactly why this account is attractive as an
explanation of the constructiveness of episodic memory.
Episodic memory is, however, also reliably veridical in
many cases; a fact that becomes mysterious in this view.

2.1.2. Remembering the future. One might posit that rec-
ollection of the actual past would be helpful for imagining
the future: Our simulations of the future could be
enhanced if we remembered the past first (Szupnar &
McDermott 2008a). Selection then might have ensured
veridicality in episodic memory because of the benefits an
accurate representation of the past provides for our under-
standing of the future. To be sure, in order to imagine the
future, it is important to retain information learned in the
past because this will highly constrain any inference as to
what might happen in the future. However, it is not clear
what re-experiencing the past episodically does for simulat-
ing the future, or how it would contribute more to future
planning than what semantic memory, extracted from
past experience, could supply. As emphasized above, epi-
sodic memory is not identical to stored information, and
mentally traveling back to the past will not itself include
any information about the future.

In fact, if past- and future-directed mental time travel
operate over the same type of content and merely differ
in the temporal orientation they assign to their construc-
tions, it is not clear why one would need the past-directed
aspect at all to imagine the future. To see this, note that
inferring what might happen in the future on the basis of
an episodic memory is not the same as mentally traveling
into the future in the sense required here. Suppose that,
the last time you were at the swimming pool, there was a
long line at the entrance. When planning to go to the swim-
ming pool the next time, you might recollect this fact epi-
sodically and infer from this that there will likely be a long
line again this time. Future-oriented mental time travel,
however, is not the outcome of an explicit inference of
this kind. Instead, in this case, when you ask yourself
whether you should go to the swimming pool today, you
might imagine that there will be a long line. Of course,
the reason that this piece of information might be included
in your imagination of this scenario might lie in the fact that
there was a long line last time you were there, and you might
even be able to infer this from your imagination. Crucially,
however, there is no need for you to represent this when
constructing your future swimming pool scenario.

It is thus telling that past- and future-directed mental
time travel can be dissociated in episodic amnesia
(Maguire et al. 2010; Schacter et al. 2012). The loss of
the capacity for episodic memory alone does not signifi-
cantly impair people’s ability to draw inferences about the
future. Episodic amnesiacs are not stuck in time: The
understand what the future is (Craver et al. 2014b), can
make future-regarding decisions (Craver et al. 2014a),
and show normal discounting of future rewards (Kwan
et al. 2012). The claim that we can remember the past in
order to imagine the future, then, seems unlikely to be true.

2.2. Source monitoring as a way to guarantee reliability

One way to reconcile the claim that scenario construction
evolved to simulate future states of affairs with the fact
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that episodic memory is nonetheless reliably veridical has
been to posit post hoc monitoring systems operating over
retrieved content (Michaelian 2012a; 2012b; 2016a).
Michaelian'? has proposed that, because selection has not
optimized the construction process to accurately represent
the past, such accuracy must be ensured post hoc. Because,
in large part, the accuracy of our memories depends on
their source, and episodes do not include a source tag spec-
ifying their origin, the source has to be inferred by monitor-
ing mechanisms at retrieval. Without such mechanisms, the
argument further goes, episodic memory would be too
unreliable to be useful. Although this assessment is cer-
tainly plausible as an account of how episodic memory
serves as source memory, it does little to put worries
about its reliability to rest. The questions we have raised
about veridicality are not issues about source information
but rather about the reliability of the construction process
itself.

Further, from an evolutionary perspective, if a mecha-
nism carries out its function unreliably, we should expect
selection to act on the workings of this mechanism itself
rather than producing an additional, expensive, second-
order monitoring process. In fact, it is not clear in
general why second-order processes would help if we
cannot expect certain first-order processes to be reliable.
After all, why should the second-order process be expected
to be any more reliable? As Kornblith (2012) has pointed
out, the assumption that reflection can serve as a way to
ensure the reliability of our first-order beliefs generally
leads to an infinite regress simply because reflection
cannot guarantee its own reliability (see also Mercier &
Sperber 2011).

2.3. Episodic memory as an epiphenomenon

It seems that the mental time travel account, with its focus
on the construction process, is by itself unable to explain
episodic memory. As Klein (2013a) has argued, future-ori-
ented mental time travel differs from episodic memory in
important respects. We have argued in section 1.1.3 that
episodic memory is decidedly not identical with the
outputs of scenario construction. Indeed, Cheng et al.
(2016) have pointed out that autonoesis is not necessary
for mental time travel to occur (see also Michaelian 2015).

Admitting that episodic memory and mental time travel
into the future are importantly different, a proponent of the
mental time travel account might say that the ability to
mentally travel into the future simply entails the ability to
travel into the past as well. In this view, the subjective
past is a by-product of representing subjective time at all,
which in turn, would be an outcome of a selection
process driven by the benefits of imagining the future. Epi-
sodic memory would then turn out to be an epiphenome-
non of our ability to mentally travel into the future.

This eventuality, however, seems equally unlikely. For
one, the evidence cited above shows that one can retain a
sense of the subjective future without the subjective past.
If our ability to traverse the subjective past was simply a
necessary consequence of our ability to imagine the subjec-
tive future, this should not be possible. Moreover, the sub-
jective past and subjective future play entirely different
roles in our inferences and actions. When you remember,
for example, that there was an earthquake in your street
last year, it simply does not have the same cognitive

consequences as imagining that there might be an earth-
quake in your street at some point in the future. From
this insight alone, we should expect that episodic memory
and episodic future thinking should play different roles in
our cognitive ecology and subsequently be subject to differ-
ent selection pressures.

In sum, it might well be that thinking episodically about
the future and the past share many similarities because they
operate over the same type of content (i.e., event simula-
tions). This fact alone, however, does not explain why we
have the ability to do both.

3. The communicative function of episodic
memory

We now propose a novel account of episodic memory
function in two steps. First, we address the format of epi-
sodic memory by providing an explanation of its epistemic
generativity, autonoetic character, and proneness to belief
congruency (sects. 3.1, 3.2, and 3.3). In a second step, we
briefly address the question of why such a capacity is
required for the representation of specific past events;
that is, we address the content of episodic memory
(sect. 3.4).

As discussed above, we take episodic memory to play a
generative role in the formation of our beliefs. To get at
the proper function of this capacity, let us first consider
why it should be necessary to represent our own reasons
in support of our beliefs to ourselves. One answer to this
question has been provided by Cosmides and Tooby
(2000): Reasons delineate the conditions under which we
should revise the beliefs we formed on their basis. Explic-
itly representing the reasons for every piece of endorsed
information we hold, however, would be both unfeasible
and unnecessary. It would be unfeasible because it would
require that we store the causal history of any and all infer-
ences we draw, which would call for indefinite storage and
computational capacity. And it would be unnecessary
because mechanisms of belief updating can be imple-
mented in a manner for which explicit representation of
reasons is not required (such as Bayesian belief updating).

Therefore, commonly we simply store the outcome of
our inferences and discard the history of the inference
itselfl. However, as Cosmides and Tooby (2000) also
pointed out, a domain in which reasons are regularly
useful is the realm of human communicative interactions.
Humans rely on communicated information to an extraor-
dinary extent. Such reliance, however, comes with chal-
lenges that necessitate the development of dedicated
cognitive machinery. Part of this machinery is the handling
of reasons (Mercier & Sperber 2011; 2017).

Most forms of communication are cooperative and, as
such, are subject to the same evolutionary stability con-
straints as cooperation more generally (Tooby & Cosmides
1992). Communicative exchange of information is benefi-
cial for speakers insofar as it enables them to influence
their listeners” mental state. Conversely, listeners benefit
from communication to the extent that they can distinguish
reliable from unreliable signals in order to acquire useful
information (Dawkins & Krebs 1978; Krebs & Dawkins
1984). As such, communication systems can only survive
in the selection process if there is a way to ensure that
engaging in information exchange remains beneficial for
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both parties. On the one hand, if there were no way to
ensure that signals were reliable (in the face of possible
deception and incompetence), then listeners would soon
stop paying attention to them. On the other hand, if speak-
ers had no way of influencing their listeners” mental state
effectively and to their benefit, they would stop sending
messages (Sperber 2001).

On this basis, Sperber et al. (2010) argued that we should
expect humans to have evolved a suite of capacities that let
us — as receivers — scrutinize communicated information for
its veracity through assessing both its content and its
source. The mechanisms allowing us to do this are collec-
tively referred to as epistemic vigilance. These capacities
are thought to provide us with the means to avoid being
misinformed either through an interlocutor’s incompe-
tence or deceptive intent. Conversely, speakers should be
endowed with capacities allowing them to effectively influ-
ence their interlocutors. According to Mercier and Sperber
(2011; 2017; Mercier 2016) one way this capacity manifests
itself is in our ability for reasoning. Reasoning allows us to
argue for why others should accept whatever we are claim-
ing by providing reasons for it. Note that this entails that
epistemic vigilance and our ability to overcome such vigi-
lance must be reciprocally interconnected. The better lis-
teners are at scrutinizing communicated information, the
better we should expect speakers to be at convincing
their interlocutors, and vice versa. Reasoning serves both
to maximize the persuasive effects of one’s message as
well as to scrutinize the validity of the content of received
messages. Moreover, one way a speaker might maximize
the persuasive effect of her message would be to turn her
epistemic vigilance against herself so as to simulate the like-
lihood that an interlocutor would perceive her intended
message as valid. When we reason privately, we in effect
anticipate having to convince others. This picture suggests
that we should be able to produce reasons for our own
beliefs and be sensitive to the quality of the reasons
others provide for their assertions.

Communication, then, is clearly a domain where having
explicit access to reasons is indispensable (for a thorough
analysis of this claim, see Mercier & Sperber 2017). In
virtue of episodic memory’s generative role in belief justifi-
cation, we might therefore expect it to it play a crucial role
in enabling certain kinds of justificatory reasoning, on the
one hand, and supporting epistemic vigilance on the other.

3.1. The negotiation of epistemic authority

Reasons, if we are to identify them as such, are metarepre-
sentational. Taking p as a reason for ¢ requires more than
representing p and inferring g from it: The fact that p
and ¢ stand in a relation of justification must also be repre-
sented. Reasoning, then, is the activity of handling infer-
ences in a way that explicitly represents the justificatory
relationships holding between different representational
contents. Note that it is not essential that a justificatory
relationship actually obtains. Rather, what matters is that
such a relationship is represented. You might be wrong in
taking the fact that (1) you cannot see beyond the
horizon to be a reason to believe that (2) the earth is flat.
However, this might not stop you from taking (1) to be a
reason for (2). According to the argumentative theory of
reasoning, the capacity for representing reasons evolved
not because it helps us to draw better inferences but to

enable us to make others draw the inferences we want
them to draw — that is, to convince them, as well as to eval-
uate others’ reasons (Mercier & Sperber 2011).

As we have argued above (sect. 1.2), when we remem-
ber, we represent to ourselves why we believe certain
things about the past. In other words, we represent to our-
selves the justificatory relationship between the source of
our belief and the belief itself. This is not to say that our
beliefs are exclusively justified in this way. Not all of our
beliefs are such that they could be appropriately justified
through recollection. Nonetheless, there is a large range
of beliefs for which knowing that one remembers is a
good reason to hold them.

3.1.1. Remembering as a reason for others. But how
could the fact that one remembers serve as a reason for
others to believe a given assertion? Note that, in cases
where minimal mutual trust between interlocutors can be
assumed, it is indeed the case that “remembering” is gener-
ally taken by others to be a reason for accepting certain
claims. Consider the following situation: John and Jenny
are on a walk when Jenny expresses that she is worried
that they might have left on the oven at home. To this
John replies, “Don’t worry, I remember that we turned it
off.” Why should the statement that John remembers
here be any more reassuring than simply stating: “Don’t
worry, we turned it off”? Here, “I remember” serves as a
reason for Jenny to accept ]ohn’s statement just as it
serves as a reason for John to indeed believe that the
oven was turned off.

Now, clearly remembering does not work as a reason
here in the same way as an argument does. Instead, we
can get a clearer sense of the work such autonoetic
claims do in interlocution by taking a closer look at the
pragmatic structure of testimony. Testimony entitles an
interlocutor to take whatever is conveyed as true on the
authority of the speaker. This entails that by giving testi-
mony, the speaker herself has to take responsibility for
the truth of whatever is stated (Brandom 1983; McMyler
2007; Turri 2011). In the case of secondhand testimony,
one can defer this responsibility, but only insofar as one
can actually access the source of the information in
question.

Indeed, Nagel (2015) has recently argued that our pro-
pensity to represent the ways in which our epistemic
states are grounded through source monitoring relates
exactly to this circumstance. She observes that the different
sources of belief we intuitively take to hold epistemic
warrant do not regularly coincide with actual differences
in reliability: An expert judgment received through testi-
mony, for example, might well be more reliable than
what one has concluded on the basis of one’s own percep-
tion. It thus seems unlikely that source monitoring would
serve a purely epistemic function. Instead, Nagel observed,
“source monitoring matters when we need to communicate
our judgments to others: indeed, even to decide what does
and does not need to be conveyed, it matters where our
judgments are coming from, and where our evidence is sit-
uated, relative to ourselves and our audience” (p. 301). In
fact, the ubiquity with which source information is useful
in communication has arguably led to its grammaticaliza-
tion in about one quarter of all known languages as eviden-
tial markers (Aikhenvald 2004; Speas 2008). The distinction
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between indirect and direct forms of evidence seems to be
common to all evidential systems.

This begins to make sense of the question of why epi-
sodic recollection comes with a representation of its own
origin. In this view, autonoesis is the capacity that enables
us to distinguish between cases in which we can assert epi-
stemic authority for our own testimony and cases in which
we cannot. Note that even in cases where one defers to
someone else, one will have to take responsibility for the
very act of doing so. If Hanna tells you, “Mary told me
that Mark was not at the party yesterday,” while Hanna
does not take epistemic responsibility for whether Mark
was indeed at said party, she does take responsibility for
the fact that Mary told her that he was not.

One reason for why it is important to monitor which
assertions we can commit to in discourse is reputational.
If we discursively commit to, and thereby allow others to
rely on, the truth of an assertion, we take responsibility
for its truth, and thereby put our reputation as a reliable
informant on the line. Thus, discursive commitment
comes at a potential (direct or reputational) cost in case
our message is found to be unreliable. For our interlocu-
tors, the fact that we are willing to incur such a cost is a
reason to believe us. Through this dynamic, as Vullioud
et al. (2017) have recently argued, discursive commitment
is a way to stabilize communication. Claims to remember-
ing, then, do not offer a way of overcoming skepticism in
the same way as argumentation proper does.' Instead, it
is an issue of competence: Episodic memory allows us to
signal to others that we indeed have epistemic authority
on a certain matter, which in turn commits us to our
message, and this should cause others to believe us.

In fact, it is hard to see how else one would argue about
certain past events. When it comes to the past, sometimes
epistemic authority is all we have to go on when deciding
what to believe. Indeed, young children preferentially
endorse the testimony of informants who had firsthand
informational access (Terrier et al. 2016), and Castelain
et al. (2015) showed that young Maya children are more
likely to endorse the testimony of a source claiming to
have epistemic authority (“The hen went this way
because I have seen it”) over a source giving no reason,
even when it conflicted with another cue usually governing
such endorsement (power).

Of course, episodic memory is not the only device allow-
ing us to regulate our communicative commitments.
Markers of confidence seem to be another one (Vullioud
et al. 2017). Episodic memory is simply the mechanism
specifically geared toward regulating communication
about past events. Therefore, communicatively negotiating
the past often becomes a matter of convincing one’s inter-
locutor that one remembers: that is, that one has epistemic
authority on the matter in question. Because remembering
is such an effective way of asserting epistemic authority, it
might be beneficial to attribute the origins of (at least
certain types of) event information to our own experience
in situations in which this would be communicatively
useful. This might explain some occurrences of the
famous misinformation effect (Loftus 2005). Here, wit-
nesses have been found to persistently over-attribute mis-
leading information acquired about an event after its
occurrence (post-event misinformation) to their experience
of this event. From the perspective we have proposed here,
this might simply be the best way to make use of this

information in appearing as a good witness. After all, if
the participants in these studies believed the misinforma-
tion to be correct (as they seemed to do), they must have
experienced the event in this manner, too.

Going further, this analysis also reveals a functional
aspect of the fact that episodic recollections are often
rich in contextual details. Although event memory should
similarly be characterized by the availability of contextual
details, these details play a functional role for communica-
tive purposes in episodic memory. When we debate a past
event, the fact that we can produce rich, detailed descrip-
tions serves as evidence for others — as it does for ourselves,
too (Johnson & Raye 1981) —to believe that we are indeed
remembering (Bell & Loftus 1988; 1989). The reason for
this effect of detail might be that contextual details (1)
give one’s interlocutor more leverage to detect potential
inconsistencies and reduce vagueness (Kraut 1978), as
well as (2) supply information that might potentially be
independently verified. For example, information about
the location and co-witnesses of an event makes it possible
to potentially obtain evidence about the event that is not
dependent on the testimony of one’s immediate interlocu-
tor. Such independent verification will, in practice, often
not be carried out. Instead, it might be enough that an
interlocutor is willing to make her account subject to
such verification, which is taken as a reason to accept her
testimony. Consequentially, contextual elements that, at
least potentially, make verification possible might be
more readily available in recollection simply because this
information should allow one to be perceived as more con-
vincing. When we argue about the past, we often do not
contest whether the event in question happened, but
rather in what way it did, and having access to contextual
details is often crucial to establish which of multiple
accounts of an event should be endorsed and what it
should be taken to entail.

3.1.2. The consequences of discursive commitment.

Another prediction following from this account concerns
the fact that once one has publicly committed to, and there-
fore taken epistemic responsibility for, the truth of a certain
version of events through testimony, this should have sub-
sequent consequences on how and what one remembers.
On the one hand, after testimony, it becomes less impor-
tant to recall the actual event. Instead, to uphold one’s
commitment, maximize believability, and avoid reputa-
tional damage through inconsistency, one should stick to
one’s own account to a certain extent. In cases where
one’s account of an event and the actual happenings
diverge, one might thus subsequently remember the
event in question in a way that supports one’s report. A
range of memory distortion effects occurring as a conse-
quence of memory report suggests that this is indeed
what happens. For example, Cochran et al. (2016) investi-
gated the effect of altering participants” memory reports on
their memory for crime events. They found that partici-
pants often did not detect the changes to their reports
and instead altered their memories to fit the manipulated
reports. Tversky and Marsh (2000) found that the public
stance one takes on a past event biases recall to emphasize
details supporting one’s claim (see Higgins & Rholes,
[1978] and Greene [1981] for related effects). This
stance, in turn, has been found to depend on one’s partic-
ular audience (arguably serving both reputation
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management and making one’s own memory report easier
to accept for others), further altering memory (Echterhoff
et al. 2008; 2009b; Kopietz et al. 2009; Pasupathi et al.
1998). In effect, after having reported an event, people
subsequently do not recall the original event but rather a
version in line with their latest retelling of it (Marsh 2007).

The extent to which such distortions would be communi-
catively useful should be constrained by how skeptical and
informed one’s audience is. People should be sensitive to
the costs of being found wrong, and appropriately adjust
the extent to which they prioritize consistency with their
own account over accuracy. Thus, the distorting effects of
giving testimony might be mediated by how skeptical and
informed one perceives one’s audience to be. To our
knowledge, this prediction has not been tested.

On the other hand, commitment to one’s testimony
should cause one to be less easily convinced of a different
version of occurrences, given that this would undermine
one’s own epistemic authority. Indeed, participants’ sus-
ceptibility to social influence has been found to depend
on whether they had committed in one way or another to
certain details of an event (Bregman & McAllister 1982;
Loftus 1977; Schooler et al. 1988). The reason for this
cannot be simply epistemic, because in general, partici-
pants have been shown to be quite ready to update their
memories on the basis of others™ testimony. Instead, our
account suggests that participants in these studies became
resistant to social influence in order to ensure their own

believability.

3.1.3. Recollective my-side bias. Being able to convince
others that we are indeed remembering is only important
insofar as it helps us to convince them about what we are
remembering. The contents of our memories are crucial
for supporting certain conclusions over others when it
comes to the interpretation of what a given event entails.
Thus, if episodic memory indeed has the communicative
function of appropriately asserting epistemic authority
about the past, we should expect it to make content avail-
able in a way that supports our claims.

Mercier and Sperber (2011) have argued that because
the production of reasons does not serve normative episte-
mic goals but is meant to convince others, it should primar-
ily find reasons in favor of whatever we want to claim. Their
view predicts the well-known my-side bias in reasoning: the
human tendency to reason from conclusions to premises,
and not vice versa as normatively required. By analogy,
when we claim that episodic memory is crucial for persuad-
ing others of a particular version of the past, we should sim-
ilarly expect such a bias in remembering: To be able to
argue for our beliefs about a past event, our recollections
should tend to support those beliefs instead of contradict-
ing them.

Indeed, such a recollective my-side bias is instantiated
through the way in which our beliefs guide the construction
of memory content. Similar to confirmatory reasoning,
belief-guided memory construction (reviewed in sect.
1.2.2) can be taken to be a version of the my-side bias to
the extent that one constructs a memory justifying what
one already believes to have happened. Understanding
memory reconstruction as an instance of my-side bias for
the purposes of persuasion can make sense of the surprising
interplay between beliefs and memory content: The con-
structive process tends to retrospectively create memories

confirming and supporting held beliefs and attitudes.
From this perspective, such false memories are simply
the results of an inherent tendency to justify our beliefs
about the past to ourselves in order to be able to justify
them toward others; they illustrate a functional feature,
rather than a bug in, the mechanisms of episodic
memory. Thus, inducing beliefs about the past in partici-
pants is followed by false memories, because once we
have accepted a piece of information, justifiability is
ensured through the construction of supporting memory
content.

Of course, if we are correct, there should be limits to this
form of my-side bias. If the costs of being found wrong are
high, or our audience can monitor our assertions effec-
tively, we ourselves should be more skeptical toward the
outputs of our own construction system (ie., put more
effort into checking their consistency) and consequently
be less likely to form a false memory.

3.1.4. Selective remembering and motivated forgetting
A similar analysis can be applied to phenomena described
under the heading of “motivated forgetting” (Anderson &
Hanslmayr 2014). Motivated forgetting describes a
process by which selective or inhibited retrieval leads to
forgetting of aspects of (or entire) events. People tend to
selectively remember arguments in favor of an endorsed
conclusion or attitude while forgetting counter-arguments
against the same conclusion or attitude (Waldum &
Sahakyan 2012). This process has been shown to be espe-
cially prevalent in the domain of moral violations. In fact,
memories of one’s own moral violations are more likely to
be forgotten than memories of one’s own moral behavior,
so that people sometimes seem to display a form of “uneth-
ical amnesia” of their past (Kouchaki & Gino 2016). In con-
trast, Bell et al. (2014) have shown that memory for the
cheating behavior of others is well remembered when it
is associated with personal costs but easily forgotten when
associated with personal benefits. These processes lead to
the phenomenon of rose-colored memories, which empha-
size one’s own moral character. Given the importance of
episodic memory for the communicative negotiation of
the past, such effects are not surprising. Both on the indi-
vidual (Kappes & Crockett 2016) and the collective level
(Coman et al. 2014), selective remembering and motivated
forgetting serve communicative ends: Convincing oneself
simply helps to convince others (von Hippel & Trivers
2011).

3.1.5. Remembering reasons. As we noted in section
1.1.2, taking remembering to be an attitude makes intelligi-
ble how one can remember imagining, believing, wanting,
and so forth. In our view, this makes sense insofar as the
process of retrieving reasons via introspection in many
cases amounts to an attempt at remembering these
reasons. To see this, consider Johansson et al’s (2005)
famous choice blindness experiments (for a higher stakes
example, see Hall et al. 2012). In a series of two-alternative,
forced-choice trials, participants were asked to choose,
between two faces, the one they found more attractive.
After answering, participants were presented again with
the chosen face and asked to explain why they had
chosen this face. Crucially, in a certain proportion of
trials, the experimenter switched the presented face by
sleight of hand so that the participant was now presented
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with the face they had not chosen. In this situation, not only
did a substantial number of participants not notice the
change, but they also went on to give reasons for why
they ostensibly had chosen the face presented to them.
How did the participants come up with reasons for a
choice they had not made in this situation? Clearly, they
must have constructed these reasons on the fly in response
to being asked to justify their choice. Crucially, however,
because the participants did not notice that they were jus-
tifying a choice they had not made, they presumably
believed that the reasons they gave were actually the
reasons that had guided their (imagined) original choice.
The only way, however, this is possible is if the participants
sincerely believed that they remembered these reasons.
This kind of post hoc generation of memories is often
required when we genuinely give reasons for our behavior
after the fact. In this way, the attitude of remembering is
crucial to introspecting our own past reasons.

3.1.6. Source monitoring as self-directed epistemic
vigilance. As mentioned above, epistemic vigilance and
the mechanisms designed to disarm such vigilance are
essentially two sides of the same coin. The easiest and
most effective way to anticipate one’s interlocutor’s vigi-
lance might be to exercise such vigilance against one’s
own assertions before uttering them. Source monitoring,
as described by Johnson et al. (1993), displays just such a
structure. Michaelian (2012a; 2012b) noted that source-
monitoring mechanisms are endorsement devices: They
decide to what extent we should believe the contents of
our own recollections by scrutinizing them for their believ-
ability, just as others do when they hear our testimony.
These endorsement mechanisms might then be one way
in which we can gauge whether we should indeed
commit to a certain claim about the past or not. Although
Johnson et al. (1993) seem to have assumed that source
monitoring is purely epistemic in function and compulsory
in event recall, it might well be that these processes are only
applied in situations in which scrutiny is required: situations
in which one expects to face a (skeptical) audience.'*

3.2. Supporting epistemic vigilance

Source monitoring does not just serve to anticipate others’
vigilance but also functions to exercise vigilance against
others. This is borne out by the fact that children become
increasingly less suggestible as a result of source memory
development (e.g., Bright-Paul et al. 2005; Giles et al.
2002; Lampinen & Smith 1995). Having access to the
sources of our beliefs allows us to keep track of the
sources of transmitted information and scrutinize such
sources for their competence and intentions.

3.2.1. Source-directed epistemic vigilance. Similar to our
account, researchers (Boyer 2009; Cosmides & Tooby
2000; Klein et al. 2002; 2009;) have emphasized the role
of episodic memory in epistemic vigilance. In their view,
the fact that humans so excessively rely on communicated
information has necessitated a mechanism allowing us to
adjust the truth value of our beliefs according to their
source. To decide whether an interlocutor is trustworthy,
or whether to re-evaluate such trust, it is necessary to
have access to her past behavior in specific situations.

When we learn new information about an interlocutor’s
reliability after the fact, it is important to have access to
our interaction history with this specific person to be able
to re-evaluate any pieces of information we might have
received from her. The importance of source monitoring
in such situations is showcased in misinformation studies,
in which participants are able to recover their original
event representation when they are informed of the decep-
tive character of the misinformation (Blank & Launay 2014;
Echterhoff et al. 2005; Oeberst & Blank 2012). However,
as evidenced by the mediocre effectiveness of most post-
warnings, episodic memory seems to be rarely used in
this way. Most of the time when we are informed that a
given source is untrustworthy, we merely discount this
source in the future. Nonetheless, as predicted by our
account, encoding is mediated by epistemic vigilance
toward the source of information: Misinformation and con-
formity effects are not automatic but rather depend on par-
ticipants’ evaluation of their own confidence and the
reliability of the source of the presented information
(Allan et al. 2012; French et al. 2011; Gabbert et al.
2007; Jaeger et al. 2012; Lindsay & Johnson 1989). When
participants have reason to doubt their own (Asefi &
Garry 2003; Clifasefi et al. 2007) or others’ ability
(Kwong See et al. 2001) or trustworthiness (Dodd & Brad-
shaw 1980), they refrain from memory update. In such
cases, rather than simply updating their own event repre-
sentations on the basis of others™ testimony, participants
encode it in a separate trace (Ludmer et al. 2015).

3.2.2. Interpersonal reality monitoring. The two-sided
nature of vigilance and counter-vigilance is illustrated in
another aspect of recollection. In deciding whether
someone is telling the truth in recounting the past, we
usually try to determine whether our interlocutor is
remembering or making up the contents of her testimony.
Research in the tradition of the source-monitoring frame-
work has investigated how we make this decision about our-
selves through so-called reality-monitoring mechanisms
(Johnson 1991; Johnson & Raye 1998).

Apart from allowing us to determine whether we should
take ourselves to be actually remembering, reality monitor-
ing could play a role in making this decision about others,
too. That is, to decide whether we are remembering or
imagining a given event, we might use the same mecha-
nisms that are charged with this decision when evaluating
others’ testimony. This is suggested to some degree by
studies on interpersonal reality monitoring —the ability to
judge whether other people’s memories reflect real or
imagined events (Johnson et al. 1998; Johnson & Suengas
1989). These studies suggest that participants use the
same criteria to evaluate their own memory content and
others” memory accounts, and can display above-chance
discrimination performance in such situations (Clark-Foos
et al. 2015). Note, however, that this is not a matter of
detecting outright deception but rather one of deciding
whether we should grant our interlocutor epistemic author-
ity. In detecting deception, we likely use other mechanisms
to assess others” intentions, which in turn might influence
our reality-monitoring decisions.

3.2.3. Veridical recollection and epistemic vigilance.
Viewing episodic memory as striking a balance between
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the productive and receptive sides of communication can
make sense of the confusing interplay between veridicality
and malleability, described in section 1.2.2. Similar to
reasoning (Mercier & Sperber 2011), the evolution of epi-
sodic memory should have been subject to an “arms race”
between senders and receivers of communicated informa-
tion about past events. Whereas senders have an interest
in inducing in their audience a representation of the past
that is to their benefit, receivers are interested in acquiring
useful (i.e., true) information. Thus, the better senders
should be at manipulating their audience’s beliefs about
the past to their own benefit, the better receivers should
be at discerning true from misleading information. Both
sides of this interaction therefore require the capacity to
represent the past accurately.

On the one hand, if episodic memory were never true, it
would not convince anyone.15 Thus, speakers should be
sensitive to how informed and skeptical their audience is
and consequently be more careful about what they
commit to (i.e., exert more effort in checking their own
memory representation for its believability). Receivers, on
the other hand, should be sensitive to the interlocutor’s
intentions and (if available) spend more cognitive resources
to monitor the believability of her utterances.

Thus, the epistemic vigilance functions of episodic
memory coincide with the epistemic route from memory
content to belief: We are able to form and revise beliefs
on the basis of episodic recollection because this enables
us to guard against others” incompetence and deceptive
intent in communicative interaction. This perspective
then gives us an explanation for why (and when) we
should expect episodic memory to be veridical: Epistemic
vigilance requires sensitivity to the actual past to enable
us to review others’ claims and decide when to revise our
own beliefs on the basis of such claims. Moreover, the
fact that we can expect others to be vigilant, and as such
sensitive to the truth, should force us to stick to actual
events to the extent that others can monitor us in commu-
nicative interaction. Thus, the construction process in epi-
sodic memory should be sensitive to the communicative
situation we find ourselves in. In cases in which we face a
skeptical audience, which raises the costs of being found
unreliable, or when we are scrutinizing someone else’s
claims on the basis of our own memory, construction
should aim at accurate event representation.

3.3. Episodic memory format explained

Taking a perspective from human communication on epi-
sodic memory can illuminate its format in a functional
light. Here we summarize the above discussion in terms
of how we have made sense of the features pertaining to
the format of episodic memory identified in section 1.3.

1. Epistemic generativity allows us to (meta-)represent
the reasons for our beliefs about past events so that we
can give these reasons in testimony.

2. Autonoesis delineates those of our claims about the
past for which we can assert epistemic authority.

Beyond the above features that discriminate episodic
memory from event memory, our analysis also accounts
for why episodic memory is simultaneously congruency
prone (risking to be false) and aiming at veridicality. The
fact that scenario construction is congruency prone allows
us to effectively argue for those beliefs we already hold.

Nonetheless, episodic memory is commonly veridical
because it serves a role in epistemic vigilance, which
requires some degree of sensitivity to actual occurrences.

3.4. Past events as reasons

Our account so far has focused on the structural features of
episodic memory. But what arguably is at stake in an expla-
nation of episodic memory function is not only its metare-
presentational nature. After all, these are aspects shared
with many other aspects of cognition supporting human
communication (Mercier & Sperber 2017). What makes
these features interesting is rather the content to which
they pertain in episodic memory: specific past events.
The question that we have yet to answer is why such a rep-
resentational structure should be necessary for this content
in particular. Why did humans develop a specific mecha-
nism regulating their communicative commitments about
past events? Why would we ever want to convince others
about a particular version of history, and why do we care
what others assert about the details of events they experi-
enced in the past? Although a full treatment of this ques-
tion would exceed the boundaries of the current article,
we provide here a short attempt at one potential answer,
without claiming that it exhaustively accounts for all exam-
ples of the human obsession with the past.

3.4.1. Remembering events generating social
commitments. Because knowledge about specific events
can be critical in assessing the truth of certain generaliza-
tions, their recollection can also be crucial in supporting
the communicative assertion of many such generalizations
(“I remember seeing him beating his wife, therefore he
must be an aggressive person”). In principle, any induc-
tively derived conclusion can be supported or undermined
by pointing to specific events. Nonetheless, reference to
past events is not mandatory in arguing for inductive gener-
alizations. In principle, one can argue for such assertions by
pointing to other generalizations one holds true as well.

There are, however, certain claims for which it is impos-
sible to argue except by reference to specific past events:
namely, the assertion of social commitments. Examples of
such events are agreements between multiple parties that
commit one or the other interactant to a certain behavior
in the future (Schelling 1960). But these are by no means
the only examples; potentially, any event can be used to
establish social commitments or entitlements depending
on what interpretation one chooses after the fact. Indeed,
most events that happen to us on a daily basis are heavily
loaded with social meaning, which largely depends on
their potential to ground such social commitments. And
this potential is, in turn, realized only when a case can be
made that a given event did indeed occur in a specific
way in the past. In fact, sometimes this is the only way to
argue for many present entitlements.

The acts through which we engage in and negotiate our
social commitments are causal events: Their effect is the
establishment of a “social fact.” However, in contrast to
causal events that result in changes in the physical environ-
ment, not only are many of the events establishing such
social commitments (like promises) entirely transient, but
also their effects are dependent on a social agreement,
which in turn is dependent on what our conspecifics
believe. The transient nature of these social events is
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problematic both because, on the one hand, their commit-
ting force depends on their continuous influence through
time and, on the other hand, by themselves they do not
leave any physical traces of the events in question. If
Susan promises Alan to meet him in front of the cinema
at 8 p.m., she is obliged to be there, but this commitment
survives (if at all) only in the mind of each party and
perhaps of the witnesses of the interaction.

In principle, nothing but a reference to the specific
occurrence establishing the commitment could be used
to communicatively enforce the resultant obligations and
entitlements. In fact, this is arguably one of the reasons
for why humans have culturally developed so many “com-
mitment devices™ ways of making such arrangements
either physically traceable in the form of written contracts
and other kinds of symbols, or making the commitment
public so that it becomes impossible to deny one’s obliga-
tion without damaging one’s reputation with everyone
who co-witnessed the event in question. Short of, and
often in spite of, such commitment devices, however,
nothing but one’s memory of the interaction will be able
to advocate whether and how obligations and commitments
are distributed. If Susan does not turn up in time in front of
the cinema, invoking Alan’s memory of the interaction with
Susan will allow him to confront her not just by citing the
obligation that she failed to meet but also by justifying his
belief in the existence of this obligation by referring to
the event that generated it. The ability to explicitly refer
back to specific past events is therefore essential for the
argumentative negotiation of present obligations and
entitlements.

3.4.2. Bookkeeping or remembering? Social commitments
have evolutionary significance because they make it possible
for parties in an exchange to gain benefits that would be
unattainable in the face of the risk of defection. Such com-
mitments become important in the large spectrum of social
relations in which the incentives of the involved parties are
only partly aligned. As soon as incentives are entirely
aligned or entirely misaligned, there is no room for such
commitments to be effective because, in the former case,
trust is not required, and in the latter case, trust is impossi-
ble. As Schelling (1960) pointed out, such a situation of
partly misaligned incentives characterizes the large majority
of our social interactions. Thus, social commitments dramat-
ically expand the range of possible ways of cooperation.

In principle, to make social commitments effective, all
that is cognitively required is a mechanism that keeps
track of the distribution of who owes what to whom
(Brosnan & de Waal 2002; Schino & Aureli 2009; 2010).
Such a “bookkeeping mechanism” does not need to con-
sider the reasons for these commitments themselves. Book-
keeping allows one to keep track of and appropriately
handle one’s own and others” commitments. It also allows
one to regulate one’s trust toward others based on their
willingness to reciprocate. Bookkeeping does not,
however, allow one to argue for —and by arguing to effec-
tively enforce, negotiate, or establish —one’s entitlements.
One can engage in various behavioral strategies to collect
what one is owed or to retaliate against defection.
However, being able to justify and thereby convince
others about entitlements could avoid costly, and poten-
tially escalating, physical conflict. Thus, episodic memory,
by enabling reference to the past events that established

specific entitlements, could serve the negotiation of coop-
erative interactions in humans.

3.4.3. Episodic memory content explained. These consid-
erations then might provide an example for why humans
should have developed a mechanism regulating communi-
cative interaction about specific events in the past:

1. Social commitments are often generated by singular
events whose effects are solely dependent on the way
these events can be referred back to by the parties involved
or by their witnesses.

2. The effects of social commitments always take place
in the future, and their negotiation therefore will necessar-
ily require representing them as having occurred in the
past.

4. Conclusions

We have provided an attempt to explain human, mature
episodic memory in functional terms. We have distin-
guished episodic memory from event memory and analyzed
it as playing a generative role in the justification of our
beliefs about past events. In explaining the function of
this capacity, we have followed a two-pronged approach.

First, we have provided an account of the metarepresen-
tational structure of episodic memory in terms of its role in
communicative interaction. According to this view, autono-
esis allows us to determine when and how to assert episte-
mic authority in negotiating the past. In effect, episodic
memory allows us to communicatively support our inter-
pretations of the past. This view can make sense of a
range of empirical evidence: most importantly, why epi-
sodic memory construction has the tendency to confirm
what we believe about the past and why it is nonetheless
commonly veridical.

One consequence of this analysis is that episodic
memory should be taken to be human specific. Other
accounts arguing for this conclusion have been criticized
for being unfalsifiable because they do not offer behavio-
ral markers that could differentiate between autonoetic
and non-autonoetic forms of event memory. Our
account identifies a clear function for autonoetic remem-
bering (the negotiation of epistemic authority), which
other animals, in the absence of a communication
medium capable of conveying justifications, do not
need to fulfill. Thus, from our perspective, it seems
unlikely that other animals (and very young children)
would have the capacity for entertaining autonoetic
memories, simply because they do not need them.

Another consequence of our account is therefore that
the capacity for episodic memory and the capacity to com-
municate about the past linguistically should be importantly
connected both developmentally and constitutively.
Although we have not made any specific claims about
development, there is at least correlational evidence from
developmental psychology suggesting that the capacities
for episodic memory and communication about the past
are connected (e.g., Nelson & Fivush 2004). Childhood
amnesia is generally thought to end between the ages of
3 to 5 (Hayne & Jack 2011), the same time when children
begin to be able to use source information productively
(Drummey & Newcombe 2002; Gopnik & Graf 1988;
Whitcombe & Robinson 2000; Wimmer et al. 1988) and
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start to display epistemic vigilance (Clément et al. 2004;
Mascaro & Sperber 2009). In fact, infants (Bauer & Leven-
ton 2013) and young children (Burns et al. 2015; Kirdly
et al. [in preparation]; Mullally & Maguire 2014) can
recall and make use of event information, suggesting the
operation of constructive processes resulting in event mem-
ories. However, only after the age of 3 do they become able
to use this information as source information in communi-
cation (Haigh & Robinson 2009). These correlations invite
further investigations of the relationship between the
development of episodic memory and communicative
expertise.

More generally, the account offered here is merely a
functional one and does not make precise predictions
about the information processing mechanisms involved.
The function we propose could be implemented by a
range of different mechanisms. Nonetheless, our account
predicts that the main achievements in episodic memory
development occur as a consequence of the development
of retrieval mechanisms. Encoding mechanisms are impor-
tant for a much wider range of capacities, most of which are
not, in fact, connected to our capacity to communicate
about the past.

In the second part of our approach, we have argued that
a metarepresentational format is necessary for the repre-
sentation of at least one type of past events —events that
ground social commitments. Both the ambiguity and the
centrality of social commitments in human social life neces-
sitate efficient means to negotiate them communicatively.

There has been intense interest in the study of human
memory and the cultural uses of recollection in the social
sciences (a “memory boom,” Winter 2001). From our per-
spective, it is not surprising that remembering should be of
central interest to social scientists. After all, if we are right,
episodic memory in some sense enables the commitments
and entitlements that make up the web of social relation-
ships we are embedded in both as individuals and as
members of social collectives. Indeed, the same kinds of
justificatory practices that are used in the negotiation of
interpersonal commitments emerge on the collective
level in how past events and their commemoration are
used in the political arena in the negotiation of collective
commitments and entitlements (e.g., Olick & Levy 1997;
Pool 2008; Weiss 1997). We take our account to contribute
to the integration of these different perspectives on human
memory and its uses. Recollection, far from being the inti-
mately private affair we intuitively take it to be, has a fun-
damentally social dimension.
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NOTES

1. Specifically, it is not always clear how the distinction
between episodic memory and autobiographical memory is
drawn. We take autobiographical memory to refer to knowl-
edge about the self and take the fact that episodic amnesiacs

do not always lose this kind of knowledge to speak in favor
of distinguishing between these concepts (Klein & Gangi
2010; Klein et al. 1996; Picard et al. 2013). It is our under-
standing that autobiographical memory is a specific kind of
memory content, which can be, but is not necessarily, repre-
sented in episodic memory.

2. Autonoesis is sometimes understood as a form of phenome-
nal consciousness. We take such a characterization to be unhelpful
for a functional explanation as long as it does not offer an account
of what information is specifically carried by this phenomenology.
The characterization of autonoesis in terms of its phenomenology
alone does not explain anything, but merely describes a feature of
episodic memory, which should be an explanandum for any func-
tional account.

3. Here, we adopt Perner’s (1991; 2012) view of a metarepre-
sentation as a “representation of a representation as a representa-
tion.” This formulation is stronger than conceptualizations
proposed by other authors who conceive of a metarepresentation
as merely a “representation of a representation” (e.g., Sperber
2000). However, our characterization of episodic memory as
metarepresentational in this strong sense does not entail that all
metarepresentations must be of this kind.

4. Although we do not have the space to go into defending a
specific view of memory traces here, we do not want to be under-
stood as claiming that traces literally “encode” events. The trace
itself is not an event representation but rather consists merely
of information allowing the hippocampus to reconstruct a given
event representation (a similar view is, for example, defended
by De Brigard et al. 2013; De Brigard 2014b).

5. Note that our claim that the content of autonoesis refers to
the source of a memory says nothing about the exact mechanisms
producing this content. One possibility is that autonoesis is simply
the product of source and reality monitoring processes (Johnson
2005). But other possibilities exist: Michaelian (2016a), for
example, proposes that autonoesis is an outcome of a distinct,
“process monitoring” mechanism. Here we merely commit to
the claim that autonoesis proper is not an outcome of the event
construction process itself, but depends on a second-order
process.

6. Metarepresentations can be constructed from any represen-
tation, not just propositional ones. Thus, we chose the term episte-
mic attitude here to highlight that the metarepresentation
involved in episodic memory can be viewed as analogous to a
propositional attitude in that it governs the epistemic status of
its content, but differs importantly in that it can apply to
content that is itself not entirely propositional. Nonetheless, not
all epistemic attitudes are metarepresentational (see next section).

7. The term generative is sometimes used to describe the view
that episodic memory’s contribution to the formation of knowl-
edge is the production of new belief (content) due to its construc-
tive character (Michaelian 2011a). This is then commonly
contrasted with preservative semantic memory, which merely pre-
serves beliefs formed in the past without adding to their content.
This way of framing the distinction is certainly appropriate to
describe the differences between event memory and semantic
memory. As far as episodic memory is concerned, however, we
want to be clear that we adopt the term epistemic generativity
to illustrate that only episodic (but neither event nor semantic)
memory produces present justification for beliefs on the basis of
constructed content.

8. In contrast, perceptual beliefs, for example, are entirely
transparent. The perceptual character of the belief itself only
figures in any inferences drawn from such belief in exceptional cir-
cumstances (for example, realizing that one is subject to a percep-
tual illusion). Our claim here is that while we often rely on
information about past events in a similarly transparent fashion,
in episodic memory proper, the representational character of
the memory itself plays a part in the inferences we draw from it
(see Burge 1993).
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9. Compare this to perceptual processes where it is a common
trope to point out that high-level beliefs do not and should not have
any influence on what we perceive (Firestone & Scholl 2016).

10. Event memory can be considered to be past-directed only
in a minimal, non-conceptual sense (see Russell 2014).

11. Note that we thus take the primary relevant contrast to be
the one to event memory and not to semantic memory. To be
sure, there is much to be said about the function of event
memory (e.g., Nagy & Orban 2016), but this will not be our
focus here.

12. Michaelian (2016a) has offered a more extensive discussion
of the issues addressed in this section than we can cover here.
Here we simply point out what we perceive to be the most
central of our disagreements with his account.

13. To be sure, we frequently rely on epistemic authority in
argumentation. Nonetheless, the mechanisms (by which claims
to authority and arguments we try to change others’ minds) differ.

14. In fact, from our perspective, the term source monitoring
is slightly misleading because what these mechanisms monitor is
not the source of our memories but their believability. Although
the outcome of this process might be the ascription of a source,
it does not monitor sources.

15. This is not to say that there are no other reasons why event
memory requires veridicality. Because we are not concerned with
event memory here, however, we do not discuss this issue.

Open Peer Commentary

Retrieval is central to the distinctive function of
episodic memory
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Abstract: Episodic retrieval is heavily and asymmetrically dependent on the
temporal order of the remembered events. This effect, or rather the
underlying structure which it reflects, is a distinctive feature missing from
the account in the target article. This structure explains significant
successes and failures of episodic retrieval, and it has clear consequences
for the fitness of the organism extending beyond communication.

“I can’t find my keys!”
“When did you last see them?”

When having trouble retrieving an episodic event, such as where I
put my keys, a common strategy is to run through the preceding
events in order. For example, once I remember going out to get
the mail, I'm more likely to remember hanging up my coat, and
so on. This strategy works only because of a feature of episodic
memory, which I'll refer to as temporally ordered retrieval. That
is, the memory traces underlying episodic recall are organized
such that the likelihood of retrieving information about an event
at time ¢ is significantly higher if someone is cued to retrieve infor-
mation about an event at time {—1. Effects of this phenomenon
have been well documented at the behavioral level, the most
obvious being the asymmetrical contiguity effect in free recall
(Healey & Kahana 2014), and the underlying temporal structure
of memory representations is the subject of several computational
hypotheses (Buzsdki 2005; Gallistel & King 2009). Temporally
ordered retrieval is a distinctive feature of episodic memory;
semantic memory, by contrast, seems to be far more permissive
about the types and directions of associations. For instance,
although my semantic memories of the history of Turkey might

be organized so that some temporally adjacent events are associ-
ated with one another, I might just as well have strong associations
between stories about Anatolia, or facts related to the military.

Mahr & Csibra (M&C) provide a list of the distinctive features
of episodic memory that form the basis for their argument that
episodic memory serves a communicative function. These fea-
tures delineate the general content of episodic memory and the
manner in which the content is presented—but not how the
content is retrieved or which contents are more likely to be
retrieved. Although it would be unfair to expect the authors to
discuss all of the distinctive features, I argue that the omission
of temporally ordered retrieval, and of retrieval effects more gen-
erally, raises serious issues for their account.

I propose the following methodological principle for functional
theories in an evolutionary context: If a distinctive feature of a
system explains a significant number of the system’s failures and
successes, then this feature is likely relevant for understanding
the function of the system. I'll now present a success of the epi-
sodic memory system that is best explained by appealing to tem-
porally ordered retrieval. Then I'll discuss common memory
failures that reflect problems with retrieval.

One way to get a handle on memory successes is to study
memory experts. A technique of memory experts that has been
documented as early as Roman times is the method of loci
(MoL) (Cicero, 55 BCE/1948). This technique is used by mnemon-
ists such as Shereshevsky in Luria’s famous case study (Luria
1987), but is also effective as an intervention in normal and clinical
contexts (Dalgleish et al. 2013; Gross et al. 2014). The therapeutic
use of the MoL by Dalgleish et al. indicates that it is not only a
neat party trick, but also an intervention that can increase
fitness. In the MoL, a list or other kind of minimally structured
set of items is learned by visualizing a well-known environment.
Then the subject imagines herself walking through the environ-
ment and storing each item on the list in a different location. In
short, the MoL takes semantic information and transposes it
onto an episodic structure. Insofar as we are in a position to iden-
tify any memory successes, the MoL is an excellent candidate —
and it relies on temporally ordered retrieval.

Now for failures. It’s close to a consensus in research on all
kinds of long-term memory that retrieval tends to be a functional
bottleneck (Sweatt 2010). One way of seeing this intuitively is to
think of all the times you couldn’t remember some fact that
later came to you easily. That you can be cued into remembering
in a different context indicates that the memory trace was there
the whole time. Your failure was not a failure to encode or a
failure to store the encoded trace for long enough, but a failure
to retrieve the stored information. A clinical example is the selec-
tive retrieval of traumatic episodic memories in posttraumatic
stress disorder (PTSD). Patients with PTSD experience retrieval
of memories related to the traumatic event in an uncontrolled
fashion in contexts in which these memories are not useful or rel-
evant. PTSD is manifestly unhealthy for the patient and, there-
fore, a memory failure in the fitness sense.

In summary, temporally ordered retrieval is a feature of the epi-
sodic memory system that is critical for some significant memory
successes and is implicated in other memory failures. Combined
with the aforementioned methodological principle, we can con-
clude that a satisfactory theory of the function of episodic
memory should involve an explanation of how the distinctive fea-
tures of episodic retrieval contribute to that function, including
but not limited to temporal ordering,

Can M&C accommodate temporally ordered retrieval into their
framework? To do so, they would need to argue that it serves a
communicative function. I'd be very interested to see how this
could be accomplished, but I'll end by noting a possible obstacle.
The example of the MoL suggests that episodic temporal ordering
works closely with semantic retrieval — recall that the MoL records
semantic information using the episodic system. To explain this
relationship between the two memory systems and their respec-
tive content, M&C might have to extend their account to semantic
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memory function. In particular, I suspect that because the distinc-
tively episodic mode of retrieval follows a standardized, inflexible
rule for forming associations, it’s more faithful than the mode used
in semantic memory. In tasks where we're required to report
unstructured information, especially in a fixed order, a faithful,
standardized retrieval system is ideal. However, the more flexible
semantic system for associations is more effective for other tasks.
This suggests a function for the cooperation and division of labor
between the two memory systems, which is unlikely to be only
adaptive for communication.

An adaptive function of mental time travel:
Motivating farsighted decisions
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Abstract: The episodic memory system allows us to experience the
emotions of past, counterfactual, and prospective events. We outline
how this phenomenological experience can convey motivational
incentives for farsighted decisions. In this way, we challenge important
arguments for Mahr & Csibra’s (M&C’s) conclusion that future-oriented
mental time travel is unlikely to be a central function of episodic memory.

Mahr & Csibra (M&C) dismiss future-oriented mental time travel
as a central function of episodic memory (sect. 2.1.). In this com-
mentary, we seek to challenge two central arguments to their con-
clusion: (1) their argument that deficient episodic memory does
not impair future-oriented decisions and (2) their argument that
a functional account of episodic memory based on future-directed
mental time travel struggles to explain why it is possible to verid-
ically recall past events.

There has been tremendous interest in mental time travel over
the past decade, with a growing number of studies examining our
capacity to imagine hypothetical episodes that either may take
place in the future or that— counterfactually — could have hap-
pened in the past (Schacter et al. 2015). These studies have
revealed striking similarities between such episodic simulation
and episodic memory. For example, as mentioned by M&C, the
two capacities are supported by the same core network of brain
regions (Addis et al. 2007; Benoit & Schacter 2015; Hassabis
et al. 2007a; Szpunar et al. 2007), are similarly deficient in
amnesic patients (Hassabis et al. 2007b; Klein et al. 2002b; Race
et al. 2011, but see also Squire et al. 2010), and also seem to
exhibit parallel life span developmental trajectories (Addis et al.
2008; Busby & Suddendorf 2005). These observations have
been taken to suggest that episodic simulation is based on an epi-
sodic memory system that provides stored details and constructive
processes to recombine such details into novel events (Schacter
et al. 2007).

Central to our commentary is a common feature of episodic
memory and episodic simulation that is grounded in their auton-
oetic format: The two capacities allow for the experience of “what
it felt like” in past events, “what it could have felt like” in counter-
factual events, and “what it would feel like” in prospective events.
In the following, we describe how these mental experiences can
facilitate farsighted decisions. We thereby seek to challenge the
aforementioned two arguments.

First, as M&C rightly point out, despite their inability to
imagine coherent future episodes, amnesic patients are not gener-

ally blind to the future (Craver et al. 2014b). A paradigmatic

example for future-oriented decisions consists of situations in
which we have to choose between a smaller reward that we can
receive immediately and a larger reward that we would receive
only at a later time. People often make myopic decisions for
the smaller reward in such situations, because they tend to dis-
count the value of delayed rewards as a function of the time
they would have to wait. M&C cite important evidence that
amnesic patients don’t discount future rewards more strongly
than healthy people, despite their deficiency in simulating
future episodes (Kwan et al. 2012; see also Kwan et al. 2013).
These data thus seem to indicate that mental time travel does
not contribute to future-oriented decisions. However, although
amnesic patients typically don’t show exaggerated discounting,
we suggest, as detailed in the following, that they lack a particular
mechanism that can adaptively attenuate such impulsive
tendencies.

A possible reason for temporal discounting is that we generally
don’t experience the anticipated emotional impact of a future
reward when making a decision (e.g., Rick & Loewenstein
2008). However, by simulating the future moment of consuming
the reward, we can mentally create this experience. This simu-
lated experience, in turn, has been hypothesized to increase the
valuation of the delayed reward and, consequently, to attenuate
discounting (Benoit et al. 2011; Boyer 2008). A growing number
of studies have provided support for this hypothesis (e.g.,
Benoit et al. 2011; Liu et al. 2013; O’Donnell et al. 2017;
Palombo et al. 2015; Peters & Biichel 2010). Critically, there is
evidence that patients with hippocampal damage or atrophy fol-
lowing Alzheimer’s disease, who are impaired at imagining
future events, do not show reduced discounting in situations nom-
inally fostering episodic simulation (Lebreton et al. 2013;
Palombo et al. 2015; but see Kwan et al. 2015, where participants
may have benefited from semantic, rather than episodic, future
simulation; for further discussion, see Schacter et al. 2017).
Although episodic memory is not necessary for all future-oriented
decisions, we thus argue that—due to its autonoetic format — it
conveys prospective emotions that can render such decisions
more farsighted, thereby supporting a fitness-relevant mechanism
that maximizes future benefits.

Second, M&C argue that a future-directed account of episodic
memory struggles to explain why memories can be veridically
recalled. Specifically, they suggest that re-experiencing a past
episode does not contribute to future planning beyond what can
be provided by semantic memory. In their example, one can infer
that there is going to be a long line at the swimming pool without
re-experiencing the extended wait during one’s last visit. By contrast,
we suggest that the emotions elicited by episodically remembering a
past event (D’Argembeau et al. 2003) can further serve to motivate
future plans (e.g., avoiding the pool to prevent repeated boredom).
Critically, this is only the case to the degree that our memories are
veridical (e.g., if the line was indeed that long).

Moreover, memories of actual experiences can be contrasted
with simulations of counterfactual events (e.g., “If instead we
had taken a trip to the lake ...”). These counterfactuals induce
emotional responses, such as regret, that further intensify with
repeated simulations (Stanley et al. 2017) and that have been
shown to influence prospective choices (Camille et al. 2004).
Counterfactual simulations of reliably remembered events can
thus motivate future-oriented decisions, which we argue consti-
tutes an adaptive role for the veridical recall of the past (see
also Schacter et al. 2015).

To conclude, we propose that episodic simulation — due to its
autonoetic format — allows for the experience of prospective and
counterfactual emotions that convey motivational incentives for
farsighted decisions. We don’t assume that there is necessarily
only one central function to episodic memory, nor do we chal-
lenge a possible contribution to human communication.
However, we suggest that future-oriented mental time travel —
with its outlined adaptive value—remains a candidate that
should not readily be dismissed.
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Abstract: There is no doubt that episodic memory serves communicative
functions, but Mahr & Csibra (M&C) overlook that this is not the only
function served by memories of past events. Autobiographical memory
research has identified several other functions, including purely directive
functions. The functionality of episodic memory is not stable across
situations; it varies dynamically with the demands of the retrieval context.

Mahr & Csibra’s (M&C’s) basic idea that remembering serves the
justification of beliefs and that this justification has communicative
and social functions is not new, but was formulated by Bartlett
almost 100 years ago. In his seminal book, Bartlett (1932)
stated: “Remembering appears to be far more decisively an
affair of construction rather than mere reproduction. ... The con-
struction that is effected is the sort of construction that would
justify the observer’s ‘attitude™ (pp. 205-206). This seems very
close to the tenet in the target article that the construction of a
past event serves to justify a present belief. Bartlett also consid-
ered the social and communicative functions of such constructions
at length. Unfortunately, Bartlett’s (1932) theory is not considered
in the target article. It is therefore hard to evaluate exactly what
M&C add to this classic of psychology.

In addition, an entire field seems to be neglected. M&C operate
with two conceptions of memories for past events: episodic memory,
which is characterized by a specific set of features (to which I will
return shortly), and event memory, which is all other types of
memory for past events. This division appears to leave no room for
autobiographical memory, usually defined as memory for personal
past events (Conway & Pleydell-Pearce 2000; Rubin 1986; 1996).
It is unclear whether autobiographical memory should be viewed
as an instance of episodic memory or event memory or neither.
The target article mentions autobiographical memory in an
endnote, leaving its role completely unclarified.

The problem is not simply failing to specify a slot for autobio-
graphical memory in the taxonomy. The key problem is that a
number of insights from the field of autobiographical memory
could have informed M&C’s theory but were ignored. For
example, several autobiographical memory researchers have
studied the perceived functions of memories for past events.
They have developed psychometric tests to determine types of
functions that people perceive to be associated with those memo-
ries and examined individual differences in their frequencies
(Bluck et al. 2005; Harris et al. 2014; Webster 1993). Using exper-
imental manipulations, they have examined interactions between
perceived memory functions and other memory characteristics,
such as emotional valence (Rasmussen & Berntsen 2009;
Walker et al. 2009) or retrieval processes (Rasmussen et al. 2015).

Contrary to M&C'’s position, this research leaves little empirical
basis for claiming a unitary and privileged role for a communicative
function. In the autobiographical memory literature, the communi-
cative function is just one among several identified uses of event
memories in daily life. For example, there is empirical evidence
that people perceive their memories of past events to direct their
current behavior (also in non-communicative contexts) as well as
to support their identity and sense of self-continuity (Bluck et al.
2005; Pillemer 1998; 2003; Webster 1993). There is also evidence
that memories of past events serve emotion-regulation functions

and that the tendencies to entertain these functionalities differ
across age groups (e.g., Harris et al. 2014; Webster 1994).

In essence, two crucial problems follow from neglecting many
findings in the autobiographical memory literature. First, in the
target article, M&C give themselves the task of developing a
theory that can account for what they consider as three central
characteristics of episodic memory: the “epistemic generativity,
autonoetic character, and proneness to belief congruency” (sect. 3,
para. 1). They claim that these features agree with the key role
of the communicative function of the memories. Although this
is likely true, the exact same characteristics are congruent with a
number of other functions served by the memories, such as
guiding and directing ongoing behavior. To use M&C’s own
example, a vivid recollection of having turned off the oven
before leaving the house to go for a walk does not just serve a com-
municative function in relation to one’s companion, but it also
serves a directive function in relation to one’s ongoing behavior
and would also do so in a solitary context (“yes, it is OK to continue
the walk, the oven is turned off”).

Second, although episodic memories are likely to have the char-
acteristics mentioned by M&C, they have other central character-
istics that go unmentioned. It is therefore not clear whether these
other characteristics would fit or challenge the theory by M&C.
For example, it is well-established that distinctive events are
better remembered (Hunt 2006), and that episodic memories
are cue sensitive and often come to mind unbidden. Involuntary
(unbidden) memories of past events are at least as frequent as vol-
untary memories (Rasmussen et al. 2015). They can be highly
vivid, are more often about specific events, and come with more
emotional impact than their voluntarily retrieved counterparts
(Berntsen 2009). Such memories have a number of functions
that are constrained by the ongoing situation and its demands (Pil-
lemer 2003; Rasmussen et al. 2015). The existence of such invol-
untary episodic memories with a diversity of functions also has
implications for the claims of human uniqueness. Even if M&C
are right that nonhuman animals do not make use of episodic
memory in a communicative fashion, there is empirical evidence
that they spontaneously retrieve memories of concrete past epi-
sodes to solve a problem in an ongoing situation, even after long
delays, if exposed to distinct situational cues (Lewis et al. 2017;
Martin-Ordas et al. 2013). This and similar studies speak against
the claim that episodic memory is a uniquely human ability.

Perhaps the greatest problem with M&C'’s theoretical position
is that they assume a unitary function of episodic memory and thus
overlook that the functionality of episodic memory is inherently
dynamic; that is, the functions served by any given memory vary
as a function of the demands of the retrieval situation. Thus, the
VEry same memory may have communicative functions in one sit-
uation and purely instrumental (or directive) functions in another
depending on the retrieval context. Without such dynamics, epi-
sodic memory would not be adaptive.

Episodic memory must be grounded in reality
in order to be useful in communication

doi:10.1017/50140525X17001273, e5
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Abstract: The primary function of episodic memory is to provide reliable
information about reality that is essential for surviving and navigating in an
environment. The communicative function of episodic memory “sits on
top of” this basic function but does not, in itself, explain it in its totality
(but may explain particular aspects such as its sensitivity to source

credibility).
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Mahr and Csibra (M&C) propose that autonoesis (being aware
that one remembers a past event) as a core feature of episodic
memory developed in order to equip people with epistemic
authority in communication (i.e., being able to use the fact that
one remembers as a claim to veridicality). Although I emphatically
agree that social context is important for understanding episodic
memory (and M&C provide a convincing analysis of episodic
memory function in communicative contexts), I do not think
that this communicative context has produced the crucial features
of episodic memory (autonoesis and epistemic generativity, in
M&C’s analysis).

My main argument is that autonoesis can only grant epistemic
authority (in one’s own eyes and those of other people) if it reliably
signals veridicality. There would be no point of having autonoetic
awareness, and of using it within a communicative context, if “I
remember” didn’t mean a thing (e.g., I might “remember” then
that I met the Queen yesterday, or went cross-country skiing in
Finland, when I was actually working in my office). That is,
communication crucially relies on autonoesis as a cue for
veridicality —but is it plausible to suggest that communication
led to the development of this signal in the first place (as M&C
seem to do)? In my view, autonoesis and episodic memory as a
whole have fundamental benefits outside any communicative
context, mainly in terms of surviving and navigating in the envi-
ronment. For example, accurately remembering places where
food has been found or predators have been sighted previously
will help an organism to survive, and remembering where
exactly one has parked the car will save time on the way home.
Of course, these things may be communicated to other people
as well, but that doesn’t affect the benefits. Also, whereas some
of these benefits might be attained on the basis of mere factual
knowledge (i.e., without autonoesis), this would be mainly
restricted to situations where the environment is predictable
and therefore an episodic record is not needed. As soon as contin-
gencies vary or are unknown, an episodic record of the environ-
ment including autonoesis (“I'm sure I came past this building”)
is helpful.

The idea that (correspondence to) reality is primary and com-
munication secondary (as far as these terms make sense in a
context where communication constitutes a large part of reality)
is also reflected in a classical social psychological theory: Fes-
tinger’s (1954) social comparison theory. Applied to memory,
this theory would emphasize a relation between autonoesis/verid-
icality and the social/communicative context that complements
the justification relation highlighted by M&C. Specifically,
rather than using autonoesis to claim epistemic authority in a com-
municative context, this context (i.e., other people) would be con-
sulted as a source of evidence about reality whenever epistemic
vigilance does not provide strong enough evidence to trust one’s
own episodic recollection (i.e., under conditions of uncertainty;
for a review, see Blank et al. 2017).

That is, communication can inform beliefs about past events as
much as autonoetic remembering can, each under respective cir-
cumstances. I have developed this view more systematically else-
where (Blank 2017). Essentially, and relating to the veridicality
theme above, people need veridical beliefs about the past, and
these depend on both the output of their individual memory
systems and (perceived) reality constraints that can be inferred
from general knowledge or communicated through other
people. Note in this respect that the emphasis here is different
from M&C. While I agree that there is a reciprocal relation
between recollective experiences and beliefs about past events,
I take the latter to be an integral part of remembering (i.e., arriv-
ing at—and often further communicating — a believed memory of
a past event in a process of conversion; Blank 2009; Tulving
1983a), not a mere inference from it. In fact, even the autonoetic
experience itself is subject to external influence, as cases of
induced false memories clearly illustrate (e.g., repeated

visualization leading to ultimately “remembering” a suggested
event; Hyman et al. 1995). Simple world knowledge can also
provide constraints (e.g., making a mental simulation of floating
in outer space unlikely to be interpreted as a memory for most
people), but, on the other hand, the existence of non-believed
memories (Mazzoni et al. 2010) also demonstrates that autonoesis
can occur independently from and sometimes in the face of exter-
nal influence.

In any case, the foregoing illustrates that the reality monitoring
involved in autonoesis is often an inferential process in which attri-
butes of the recollective experience and external knowledge are
combined (Johnson 1988; Johnson et al. 1993; Lindsay 2008),
which leads me to my final point. Although communication may
not have shaped episodic memory as much in terms of reality
monitoring and autonoesis (i.e., in terms of basic attributions to
past reality), it may have played a more decisive role in source
monitoring, that is, in attributions to particular social sources of
information (mostly people but also media, etc.). Inasmuch as
we consider input from other people to inform our beliefs
about the past, being able to reliably identify the sources of
this information is crucial for epistemic vigilance, such that
greater (delegated) epistemic authority can be claimed for mem-
ories of past events that are informed by the testimony of cred-
ible others. Given that such testimony will mostly be obtained
through communication, it seems very plausible that this func-
tion will have contributed to the development of such source
monitoring processes.

Episodic memory isn’t essentially autonoetic
doi:10.1017/50140525X 17001285, 6
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Abstract: I argue that the function attributed to episodic memory by Mahr
& Csibra (M&C) — that is, grounding one’s claims to epistemic authority
over past events — fails to support the essentially autonoetic character of
such memories. I suggest, in contrast, that episodic event memories are
sometimes purely first order, sometimes autonoetic, depending on
relevance in the context.

Mahr & Csibra argue that the (alleged) self-referential and meta-
cognitive (“autonoetic”) nature of episodic memory is a distinc-
tively human adaptation subserving communication and claims
to epistemic authority. But this argument is puzzling. The most
that this communicative function requires is a robust disposition
to describe one’s memories in metacognitive terms. Whenever
one has a conscious episodic event memory, which comprises per-
spectival modality-specific representations of an event felt as
occurring some distance in the past, it will generally be an easy
matter to report that one remembers it, and trivial, too, to
report that one saw or heard (or whatever modality is appropriate)
the event in question. Thus, the experiential mode of one’s origi-
nal experience of the event can be read directly off the content of
the event memory itself. And the fact that it is a memory (as
opposed to past-directed imagining) can generally be determined
swiftly from the context (such as the question one has just been
asked about the event, which evokes the memory) and/or from
the speed, specificity, and vividness with which the memory
emerges in consciousness. There is simply no need for an episodic
event memory to possess self-referential or metacognitive content
intrinsically. These contents can readily be computed at the time
of reporting.
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It might be argued that routine classification of one’s episodic
event memory as (say) a memory of seeing the event (in such a
way that one experiences oneself as remembering having seen
it) is to be expected as another instance of “thinking for speaking”
(Slobin 1996). Because one regularly needs to report on one’s
event memories in metacognitive terms in order to claim episte-
mic authority over the events in question, it makes sense that
one should automatically conceptualize one’s memories in such
terms, in such a way that they appear in consciousness already
with the right format for verbal report; or so it might
be claimed. But other alleged instances of thinking for
speaking have been thoroughly critiqued (Papafragou et al.
2002; 2008; Trueswell & Papafragou 2010). There is no reason
to believe that the present case should be any different. How
one needs to report an event seems not to influence how one con-
ceptualizes it; so why should the need for metacognitive reports of
episodic memory influence the contents of those memories
themselves?

It might more plausibly be argued that episodic event memo-
ries are routinely conceptualized in metacognitive terms to
facilitate metacognitive self-management. One needs to keep
one’s future episodic imagining, one’s past episodic imagining,
and one’s counterfactual imagining distinct from one’s episodic
remembering. Different functional roles— differing patterns of
inference and decision making —will be warranted in each case.
Hence, it might be adaptive for the category membership of
such states to be built into their content during the construction
process. One would thus experience oneself as imagining the
future, as imagining counterfactually, or as remembering the
past. This would then be thinking for thinking (or thinking for cog-
nitive self-management) rather than thinking for speaking.

Even this thinking for thinking idea seems unnecessary,
however. Episodic event memories will have a sense of pastness
built into their content anyway (thus clearly distinguishing them
from future imagining). And in most cases, the context in which
the remembering occurs and such factors as immediacy, specific-
ity, and vividness can themselves be the cues that trigger the
appropriate forms of reasoning and decision making. We know
that metamemory judgments depend on such cues (Mitchell &
Johnson 2000). So it is unclear why it must be the metacognitive
judgment rather than the cues themselves that determine the
state’s functional role.

It seems that neither thinking for speaking nor thinking for
thinking provides a good reason for believing that human episodic
event memories should have an essentially autonoetic, self-refer-
ential character. As a result, there is no reason to think that when
memories with such a character do occur, they constitute a
special, distinct kind of memory; nor is there any reason to
think that there is a difference of kind between the episodic mem-
ories of humans and those experienced by nonhuman animals. In
both cases, episodic event memories will be apt to emerge in con-
sciousness fully formed, involving feelings of (some degree of)
pastness, together with modality-specific perspectival representa-
tions of the events in question. Sometimes among humans such
memories might be classified and experienced in the moment as
memories; but on other occasions, one might experience just
the first-order contents in question. This will depend on contex-
tual factors, relevance, and the needs of the moment, just as
whether one experiences a plant as a bush or as an azalea can
vary with context and relevance. The level up to which an episodic
memory is conceptualized (having just first-order, or rather first-
order-plus-metacognitive, content) is unlikely to be any more
fixed than is the conceptualization of experience quite generally.
And for what it is worth (not much; see Carruthers 2011; Schwitz-
gebel 2011), I can report from my own case that my conscious epi-
sodic event memories are generally purely first order in nature.
When I remember, I experience a set of perspectival modality-
specific images of an event felt as occurring some distance in
the past. But that I am remembering is infrequently a component
of the experience itself.

Episodic memory is as much about
communicating as it is about relating to others

doi:10.1017/S0140525X17001297, €7

Alin Coman

Department of Psychology & Woodrow Wilson School for Public and
International Affairs, Princeton University, Princeton, NJ 08544.
acoman@princeton.edu
https://www.princeton.edu/~acoman/Home.html

Abstract: Mahr & Csibra (M&C) provide extensive evidence for the
communicative function of episodic memory, suggesting that the
malleability of human memory is in large part due to its communicative
dimension. I argue that emphasizing the relational motivations involved
in communication provides a more proximal explanation for why our
memories are as malleable.

That memory is malleable is a well-researched and widely
endorsed view in psychology (Schacter 2001). A key issue
emerges from Mahr & Csibra’s (M&C’s) conceptualization: Why
would a memory system be designed in such a way? What are
the “forces” that could have led to such malleability? These
“forces,” M&C contend, have mainly to do with the intrinsic com-
municative function of memory. Because memories are used to
argue about a particular version of an experienced past, episodic
memory should be subjected to fallacies that typically apply to
argumentation: confirmation bias, updating, and selectivity.

This claim has solid grounding in the extensive literature on
social influences on memory. However, the approach proposed
by M&C does not go far enough, I argue, in exploring the commu-
nicative function of episodic memory. This is because it focuses
almost exclusively on the individual expressing the memory in a
communicative setting. According to this view, the cognitive oper-
ations involved in these communicative acts are isolated to the
individual’s mind, with little consideration for the social space in
which communication takes place. Understanding the listener’s
experience during the communicative event, I contend, highlights
the role of an unexplored facet of communication —its relational
motivation —in shaping memory. I want to argue that our memo-
ries are as adaptable as they are —not necessarily because they
involve a communicative dimension, but because communication
involves relating to another individual. In other words, adaptive
memory systems, able to integrate social influences, will allow
for the creation of shared memories among the communicators.
This, in turn, facilitates joint behavior and coordinated action
and, due to these benefits, might offer adaptive advantages to
the individual.

Evidence for the role that relational motivations play in shaping
memory comes from the processes involved in the selective
retrieval of previously encoded memories. Several studies have
shown that listening to another person retrieving previously
encoded information leads to the strengthening of the retrieved
information, but at the same time, it results in the induced forget-
ting of related, unretrieved information (Cuc et al. 2007). Impor-
tantly, these effects occur only when the listener is concurrently
retrieving the information along with the speaker. But not all lis-
tening experiences result in the concurrent, and covert, retrieval
of information along with the speaker. On the one hand, concur-
rent retrieval is influenced by the listeners’ motivations to be accu-
rate about the past (i.e., epistemic motivations), as shown by Cuc
et al. (2007) and Koppel et al. (2014). These motivations were
front and center in M&C'’s approach and for good reason. More
importantly for the claims made herein, the motivation to relate
to the speaker (i.e., relational motivation) impacts the degree to
which listeners experience retrieval-induced forgetting following
the listening task. When participants (Princeton students) listened
to another Princeton student selectively practicing previously
encoded information, they were more likely to forget information
that was related to what the speaker mentioned than when they
listened to a Yale student (Coman & Hirst 2015). Thus, the
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listeners” motivation to relate to an in-group member impacted
the degree to which they concurrently retrieved the information
with their fellow in-group member.

These phenomena have consequences for both conversational
partners. If the speaker and the listener strengthen similar mem-
ories and they both experience suppression of the undiscussed
related information, then their memories will become more
aligned following collaborative remembering, as found by Stone
et al. (2010) and Coman and Hirst (2012). And having similar
memories could impact people’s sense of shared identity
(Fivush 2010a), their ability to make collective decisions
(Kameda et al. 1997), and their collective behavior (Harris
2006). So adaptive memory systems constitute the building
blocks of social formations (Coman 2015). This view goes
beyond simply acknowledging that we communicate our memo-
ries and emphasizes the why of communication, which might con-
stitute a more proximal explanation for the malleability of human
memory.

Expanding the communicative dimension that characterizes
our episodic memories from its epistemic function to its relational
function will result in a more complex view of human memory.
The reason why we have the flexible memory systems that we
do is because this allows communicating individuals to create a
shared reality or worldview (Hardin & Higgins 1996). Through
its impact on group identity and collective coordination, the
ability to create a shared reality with others might have provided
selective advantages in the evolution of the human species.

Why episodic memory may not be for
communication
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Abstract: Three serious challenges to Mahr & Csibra’s (M&C’s) proposal
are presented. First, we argue that the epistemic attitude that they claim is
unique to remembering also applies to some forms of imaginative
simulations that aren’t memories. Second, we argue that their account
cannot accommodate critical neuropsychological evidence. Finally, we
argue that their proposal looks unconvincing when compared to more
parsimonious evolutionaly accounts.

Mahr & Csibra’s (M&C’s) article is full of thought-provoking ideas
but also contains serious conceptual and empirical difficulties.
Here we articulate three challenges that may severely undercut
M&C’s claim that remembering is for reason-giving communica-
tion. The first challenge is conceptual. According to M&C, epi-
sodic memory consists of an epistemic attitude to the effect that
the content of the mental simulation provides us with information
that has been obtained firsthand. However, there are certain kinds
of mental simulations that provide us with firsthand information
and yet wouldn’t qualify as episodic memories. Consider the fol-
lowing case. You are snowboarding down a steep hill and nearly
avoid a pine tree you somehow failed to notice. An immediate,
involuntary counterfactual simulation comes to mind: “Had I
been a meter to my right,” you think, “I would have been dead
now.” This automatic “subjunctive replay,” as Hofstadter (1982)
playfully calls it, provides us with firsthand information as to
what would have happened had a minor deviation from reality
occurred instead of what actually was the case.

Indeed, some philosophers have argued that these kinds of
imaginative simulations constitute knowledge (e.g., Williamson

2007; 2016). Nevertheless, you wouldn’t say that you remember
hitting the tree a minute ago: You just imagined it could have hap-
pened. Therefore, it looks as though there is a species of episodic
counterfactual simulation (De Brigard 2014a; De Brigard & Gio-
vanello 2012; De Brigard et al. 2013) that is quasi-experiential,
event specific, epistemically generative, autonoetic, and past-
directed that nonetheless is not a memory. Perhaps M&C could
defend their account by arguing that because these kinds of epi-
sodic counterfactual simulations do not represent actual past
events but rather closely possible past events, they fail to meet
the past-directedness requirement of episodic memories. But
this response won’t do, for the same occurs with many of our ordi-
nary reconstructed memories, as they normally represent past
events with some degree of deviation from what actually hap-
pened in the past. An account of episodic memory that cannot
include these normally distorted reconstructed memories would
fail to capture the psychological reality of remembering.

Their proposal also faces serious empirical challenges. First, if
episodic memory is for a particular kind of reason-giving commu-
nicative interaction, as M&C claim, then we should expect to see
individuals with episodic memory deficits — for instance, patients
with amnesia due to medial temporal lobe damage or individuals
with severe depression — exhibiting difficulties when carrying out
such communicative interactions. Unfortunately, not only do
M&C fail to provide neuropsychological support for this observa-
tion, but also there seems to be enough evidence against its being
the case. For example, patient HM, a notoriously famous case of
episodic autobiographical amnesia, did not seem to have trouble
engaging in all sorts of reason-giving communications about past
events, as long as these events were in the recent past and HM
was able to entertain them in working memory (see Corkin
2013 for plenty of examples of these sorts of reason-giving com-
municative exchanges between HM and others).

Of course, HM had trouble generating reasons whose contents
depended on his capacity to bring back to mind remote past
events. But this just shows that episodic memory is necessary
for generating some contents—that is, contents about remote
first-person past experiences — that may feature in reason-giving
communicative exchanges about the past; in no way does it
show that such is its function. HM’s machinery to engage in the
communicative reason-giving transactions, which M&C claim
that remembering is for, was, in fact, intact. What HM lacked
was the capacity to generate the contents that would feature in
a subset of such reasons, namely, those about remote past experi-
ences. Failing to generate mental contents that can feature in
reason-giving communicative interactions is, at best, very weak
evidence for saying that the psychological process that produces
such contents evolved for the purpose of reason-giving communi-
cation. Consider an analogy: cortically blind people cannot gener-
ate visual contents that could feature in reason-giving exchanges
about objects in their visual field. Should we take this as evidence
for the claim that vision evolved so we can engage in reason-giving
exchanges with conspecifics about objects in our visual field? This
claim seems preposterous, even for evolutionary psychology.

The final challenge we put forth is somewhat related. It is rea-
sonable to suppose that, with the development of language and
complex social interactions, humanity faced a new fitness
problem: how to keep track of others™ assertions and testimonies.
Because such assertions and testimonies often involved past
events, it seems reasonable that humans developed strategies to
temporally keep track of the veracity and reliability of people’s
assertions and testimonies. From the pressure to exercise this
sort of “epistemic vigilance” onto others — M&C argue — arose epi-
sodic memory. But why should this particular kind of tracking be
that for which episodic memory evolved? After all, our ancestors
presumably had to temporally track all sorts of different items that
were critical for survival: predators, poisonous plants, dangerous
areas, glucose rich fruits, and so on. Wouldn't it be more reason-
able to say that episodic memory evolved to help us keep track of
such fitness-enhancing items, and that once there, our ancestors
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were able to capitalize on an already available system for temporal
tracking of past events and redeploy it to track, among other
things, assertions and testimonies? It seems very unlikely that
the fitness-enhancing item episodic memory evolved for was some-
thing as culturally dependent and as phylogenetically recent as
reason-giving assertions and testimonies. It seems much more par-
simonious to think that this kind of tracking came about because
we already had the kind of episodic memory that allows us to
track fitness-enhancing stuff in general, of which conspecifics’ reli-
able testimonies are just one part.

Remembered events are unexpected
doi:10.1017/S0140525X 17001315, €9
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Abstract: We remember a small proportion of our experiences as events.
Are these events selected because they are useful and can be proven true,
or rather because they are unexpected?

Remembered events are universally and massively recounted
during spontaneous human conversation. Despite early studies
(e.g., Tannen 1984), the importance of the phenomenon has
long been ignored: It occurs only among people who are already
acquainted, and it is absent from most corpora recorded in the
lab (Norrick 2000). According to some figures, telling past
events may represent up to 40% of conversational time (Eggins
& Slade 1997, p. 265). Measures I made through a sampling
method on a corpus of family conversation (about 18 hours
recorded during 3 years) resulted in the following estimates:
27% of conversational topics consisted in narratives about past
events, while another 12% were about current events (Dessalles
2017). Although these proportions are expected to vary signifi-
cantly depending on the corpus, they indicate that talking about
events constitutes one of the main human activities. Is the preva-
lence of this form of communication consistent with Mahr &
Csibra’s (M&C’s) claims about the role of episodic memory?

If the main function of episodic memory is communication, as
M&C propose and as I myself submitted (Dessalles 2007a), epi-
sodes get stored in memory just to be used during future conver-
sations. This comes with a significant cost, if we consider that the
large size of the brain sustained by humans is in part due to the
need of making detailed retrieval of events possible (Suddendorf
& Corballis 2007). The benefit must be substantial to match this
cost. What does this benefit consist of?

According to M&C, communicating about events gives senders
an opportunity to induce “in their audience a representation of the
past that is to their benefit” (sect. 3.2.3, para. 1). My study of spon-
taneous conversations does not support this schema. I have been
unable to detect clear self-promotion in the narratives of my
corpus or in other corpora. On many occasions, the converse
can be observed (Rimé 2005). People do not hesitate to tell
events in which they performed inappropriate actions. In Nor-
rick’s corpus, for instance, a narrator explains that she was hired
at a Burger King restaurant for her first job. She was trained
during one week, and then, as she was about to take her very
first order from a customer, she said into the microphone
“Welcome to McDonald’s!” (Norrick 2000, pp. 30-31).

Another advantage of storing events, in M&C’s view, is that past
events can be used as justification during debates and are them-
selves designed to resist epistemic attacks. Indeed, narratives
may be used as arguments during discussions, and conversely,
inconsistencies may be pointed out when a narrative is told. But
these phenomena remain marginal. In the aforementioned analy-
sis (Dessalles 2017), only 16% of the narratives have a logical con-
nection with the previous topic, and only 5% of the discussions are

triggered by a narrative. Most narratives are connected to a pre-
ceding narrative topic through close analogy (42%) or through
mere association (26%). The mention of a past event tends to
prompt another, related narrative. This phenomenon has been
named story rounds (Tannen 1984, p. 100). Narratives have
their own dynamics, distinct from debating. If past events
surface so often in human conversation, it must be for some
reason other than their epistemic value.

If remembered events were selected for their epistemic robust-
ness, we would prefer events for which evidence is available and
can be produced on demand. “I flew from Boston to Paris on
June 13, 2006” is such an event. But this episode together with
the associated details is unlikely to be worth remembering or
worth telling in most contexts, regardless of its epistemic solidity.
In earlier work (Dessalles 2007a), I suggested that events that are
memorable are exactly those that are narratable. And we know
what makes an event narratable: It has to be unexpected, that is,
it has to be causally complex but conceptually simple (complexity
and simplicity here refer to minimal description length — see www.
simplicitytheory.science). In the Burger King story, the mention
of the competitor is both conceptually simple (it is the best-
known competitor) and causally complex (it was the last thing to
say). The Boston—Paris example would have been more unex-
pected with a simpler date: “I flew from Boston to Paris on Sep-
tember 11, 2001” but less unexpected if the action was less
complex to produce: “I had breakfast on September 11, 2001.”
One can play with these two qualities — causal complexity and con-
ceptual simplicity —to predict what will be remembered; their
combined effect makes some events unforgettable for an entire
life.

If events are remembered and told based on their unexpected-
ness, does it match the audience’s interest? According to M&C,
“receivers are interested in acquiring useful (i.e., true) informa-
tion” (sect. 3.2.3, para. 1). Narratives are, however, ill-designed
to convey useful knowledge. Memorized events are selected to
be unexpected, not to be consequential. Most conversational nar-
ratives are indeed about futile matters, such as oddities or coinci-
dences. In the case of fiction, the audience accepts giving up
truthfulness and even likelihood just to enjoy being surprised by
unexpected events. Nevertheless, we may wonder why, as M&C
observe, it is still important for a reported past event to be
regarded as true. Is it because the audience wants to draw
general lessons from it? There is a better explanation. Unexpect-
edness depends on causal complexity, and causal complexity cru-
cially depends on the story being true. If I am lying about my
Boston—Paris flight on 9/11, the false event loses its causal com-
plexity (because it did not really happen) and turns out to be
devoid of interest.

Episodic memory is geared to supply human beings with unex-
pected events worth telling. In our species, producing unexpect-
edness is crucial for having a chance of attracting friends
(Dessalles 2014). The question of reliability is subordinate to
the criterion of unexpectedness. We select a tiny proportion of
our experiences and we remember them, not because they are
true, but because they are unexpected.

Sleep to be social: The critical role of sleep and
memory for social interaction
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Abstract: Humans are highly social animals who critically need to
remember information from social episodes in order to successfully
navigate future social interactions. We propose that such episodic
memories about social encounters are processed during sleep, following
the learning experience, with sleep abstracting and consolidating social
gist knowledge (e.g., beliefs, first impressions, or stereotypes) about
others that supports relationships and interpersonal communication.

In their target article, Mahr & Csibra (M&C) propose a compel-
ling and intriguing account of episodic memory as an essential part
of human social interaction and communication. They suggest that
episodic memory is tailored to provide reasons for people’s beliefs
and interpretations of the past in the communication with others.
We propose that sleep may play an important role in this social
dimension of episodic memory.

Sleep is well known to support the consolidation of episodic
memory (Diekelmann & Born 2010). Episodic experiences are
retained more successfully in memory if the experiences are fol-
lowed by a period of sleep compared to an equivalent period of
wakefulness (Rasch & Born 2013). In line with the active system
consolidation account, sleep initially strengthens and stabilizes epi-
sodic experiences in the autobiographical context with rich spatio-
temporal information (Inostroza et al. 2013). Over subsequent
sleep periods, possibly spanning several days or weeks, sleep then
transforms these detailed episodic memories into more schema-
like representations for the long term (Lewis & Durrant 2011).
Sleep thereby abstracts and generalizes single episodic memories,
leading to the generation of new gist knowledge (Lutz et al. 2017)
and, in some cases, even to the development of false memories
(Diekelmann et al. 2010; Payne et al. 2009). In this consolidation
and transformation process, sleep particularly facilitates memories
that are important to the individual and relevant for future behavior.
Thus, sleep preferentially supports memories that are emotionally
salient (Payne & Kensinger 2010), that are expected to be tested
after sleep (Wilhelm et al. 2011), that are expected to be rewarded
(Fischer & Born 2009), and that are associated with a plan to be exe-
cuted in the future (Diekelmann et al. 2013).

These essential functions of sleep for episodic memory may
build the foundation for successful social interaction and commu-
nication with others during the day. Based on the notion that
humans constantly represent themselves in the context of their
surrounding social world (Miiller-Pinzler et al. 2017), we
propose that episodic memories about others (and possibly also
about ourselves during those episodes with others) are processed
and abstracted during sleep. The vast information about the
encounters with others initially is stored in the form of single epi-
sodic memories (e.g., one person telling the truth in situation A,
while another person behaves awkwardly in situation B). These
single episodic memories are presumably also laden with an emo-
tional tone that was experienced during the social interaction,
ranging from basic emotions such as joy or fear to specific inter-
personal emotions such as embarrassment or pride (Miiller-
Pinzler et al. 2015; 2016; Paulus et al. 2015). We propose that
sleep strengthens and consolidates these single and emotionally
laden encounters and idiosyncrasies in episodic memory.

Yet, in the long run it may not be efficient to remember every
single encounter and every single detail in episodic memory (e.g.,
where it was, when it was, what happened). What is important is
to remember the essential gist of the single encounters, which
can then be stored in the form of new gist knowledge for the
long term. Sleep may help abstract this gist from single social inter-
actions, essentially building more general beliefs about others (e.g.,
this person is trustworthy). Social information about other people is
particularly relevant in humans, considering that humans are highly

social animals and social information about others can be critical for
future situations. For example, remembering from current encoun-
ters whether another person is trustworthy is highly important for
future social interactions when an individual has to decide
whether or not to trust that person. In the worst case, this knowl-
edge can decide about life or death. This critical importance of
social information may also be signaled by the emotional salience
of social encounters. By favoring such relevant and emotionally
salient information, sleep may preferentially boost the consolidation
and abstraction of social episodic memories over non-social memo-
ries to ensure the individual’s social fitness.

In this way, sleep-dependent episodic memory consolidation may
help decide what to believe about others and how to behave in
future social interactions. Social episodic memories, having been
processed, abstracted, and shaped during sleep, may give reasons
to support social relationships and interpersonal communication.
This social function may indeed be one of the most important func-
tions of episodic memory consolidation during sleep in humans. Dis-
ruptions of normal sleep patterns may hamper the processing and
abstraction of social gist information, potentially leading to impair-
ments in social interaction and communication, such as in autism
spectrum disorders (Devnani & Hegde 2015). Understanding the
relationship between episodic memory, sleep, and social functioning
will be an intriguing and promising target for future research.
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Abstract: In this commentary, we discuss how one’s internal body state
and the appraisals an individual utilizes at encoding alter later episodic
memory irrespective of social discourse. We suggest that the purpose of
episodic memory is originally the preservation of the self, which may
have been co-opted to navigating the social world.

Mahr & Csibra’s (M&C’s) proposed communicative function of
episodic memory as a tool for discourse and for memory accuracy
detection in others is a novel contribution to our understanding of
the function of episodic memory. However, the original function
of episodic memory is to enhance personal survival, only part of
which can be understood with regard to interpersonal function.
Although humans are inherently social, and the ability to gain
trust and interpret the trustworthiness of others is certainly impor-
tant to our survival, we suggest that the emotional modulation on
the episodic memory system, specifically related to appraising the
significance of events to the self, developed to navigate first the
physical and then the social world.

Episodic memory changes as a function of self-centered
appraisals, which derive from personal significance and drive emo-
tional experience. M&C suggest that our ability to encode rich,
detailed descriptions of an event function as a way to provide evi-
dence to others of the veridical nature of our memories. However,
the vividness of events varies according to the way in which the
memory was individually and idiosyncratically encoded. This is
in part related to variation in genes’ altering neurotransmitters
regulating bodily sympathetic (e.g., blood pressure and heart
rate) and neural stress-arousal systems. We have shown that the
ADRA2b polymorphism regulates the experience of arousal
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during encoding, determining first what is likely to be attended
and perceived and only then later remembered (Todd et al.
2013; 2015).

The expression of these genetic arousal modulatory influences
on episodic memory also interact with specific emotional apprais-
als and defensive and appetitive reactions. Emotional arousal
increases vividness of recollection; specifically, negative emotional
arousal is associated with greater detail in recognition memory,
and positive emotional arousal at encoding results in greater rec-
ollective memory (Gomes et al. 2013). Yet when arousal is con-
trolled, negatively valenced stimuli increases gist memory
(Bookbinder & Brainerd 2017) —episodic memory, therefore, is
altered later on as a function of an individual’s internal state and
interpretation of stimuli at the moment of encoding. Within neg-
atively valenced responses, disgust appears to have a stronger grip
on attention and memory than anxiety (Chapman et al. 2013). The
specific and varied influence of emotional states and appraisals at
encoding clearly change the nature and strength of memory. Each
of us wear genetic and emotional experiential lenses that filter
experience in unique ways to modulate the character of episodic
memory. Whereas some of us may remember for the sake of ben-
efits to others, many of us remember to save our bodies and
ourselves.

Encoding of events in relation to the self, and specifically in
relation to survival, even without elevated emotional arousal, has
potent influences on episodic memory. Irrespective of emotional
state, the appraisals an individual utilizes, whether related to
meaning or self-relevance, alters the magnitude and quality of
their recall. These may originate from life-or-death appraisals.
Indeed, the central tenet of adaptive memory is that our
memory systems evolved with a preference for fitness-related
information, demonstrating that episodic events related to our
survival are associated with greater recall than other episodic
events (Nairne et al. 2007). The prevalence of false memories
varies in a similar way. Negative emotional memories, as well as
neutral events processed in relation to one’s survival (Otgaar &
Smeets 2010), are associated with higher vividness and higher
rates of false memory (Brainerd et al. 2008). False memory
does not occur only in situations where one is to serve as
witness or is engaged in discourse to aid in collective memory,
as would be expected by M&C’s characterization of episodic
memory.

ADRA2b polymorphisms regulating brain norepinephrine
extends beyond individual differences in emotional arousal and
healthy memory to the formation of traumatic memories and
posttraumatic stress disorder (Todd et al. 2014). Biological pre-
dispositions in conjunction with traumatic experience can alter
how one sees, appraises, and remembers the world. People
who have experienced traumatic events differ in their views of
self and world based on how they appraised the event at encod-
ing (Sutherland & Bryant 2008). Internal appraisals of situations
alter an individual’s beliefs about past events and self-concept in
lasting ways that hold true over time (Startup et al. 2007). Crit-
ically, these shifts in viewpoint are also often associated with a
reduction in interpersonal interaction and discourse (e.g.,
McFarlane & Bookless 2001). The nature of intrusive memories
following trauma is inherently personal; in its vivid re-experienc-
ing, it is common for people with posttraumatic stress disorder
to be uncomfortable discussing these experiences with others
(e.g., Cook et al. 2004). Vivid recollection in trauma is associated
with sharing less, not more, limiting what is transmitted
collectively.

Although highly emotional and traumatic experiences may
reflect a broken episodic memory system, they might also serve
to illuminate the origins of episodic memory. What we have
learned from the neurogenetics of emotions and traumatic
memory is that episodic memory likely originates first in preserving
the integrity of one’s physical body, and that has expanded to include
the mental self. Only thereafter may it have been co-opted broadly
for the purposes of preserving the fabric of the collective social self.

The communicative function of destination
memory
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Abstract: Mahr & Csibra’s (M&C’s) proposal that episodic memory has a
role in communicative interaction is innovative. However, the model would
be strengthened by the inclusion of the construct of destination memory.
Destination memory refers to the ability to remember to whom one has
sent information. Research has demonstrated that this ability is essential
for communicative efficacy and daily interactions with others.

We applaud Mahr & Csibra (M&C) for taking an innovative and
comprehensive look at the communicative function of episodic
memory. However, to understand the communicative function
of memory, it may be especially useful to draw upon insights
from research on destination memory, especially research that
explores the relationship between destination memory and
social communication.

Destination memory refers to the ability to remember to whom
one has sent information (e.g., “Did I tell John or Mary about the
conference?” “Did I send that email to John or Mary?”) (Brown
et al. 2006; El Haj & Miller 2017; Gopie et al. 2010; Gopie &
Macleod 2009; Hornstein & Mulligan 2004; Koriat et al. 1991;
Koriat et al. 1988). Destination memory can be considered as a
facet of episodic memory because destination memory allows
fuller reconstruction of the context in which an episodic event
has occurred (El Haj et al. 2014). Unlike other components of
the episodic system (e.g., memory of the where and when), desti-
nation memory centrally involves social communication. In our
daily lives, we constantly relay information to family members,
colleagues, friends, and/or strangers. A typical illustration of
costs that may result from distortions in destination memory is
expecting a report from a colleague when we initially asked
another colleague to prepare it. Another consequence of destina-
tion memory distortions on social communication is redundancy,
that is, the tendency to repeat the same information to the same
receiver, a behavior that is often observed in amnesia (El Haj
et al. 2016; 2017a). These examples illustrate how important des-
tination memory can be for communication.

Communication is a core concept of the target article. M&C
propose an original account that views episodic memory as a
mechanism supporting human communication. At the heart of
their account, episodic memory serves people in asserting episte-
mic authority about the past. In our view, this asserting of author-
ity can be enhanced by attributing information to its appropriate
destination. For example, I am sure (asserting epistemic authority)
that John was present during the meeting as I remember asking
him (destination memory) to bring the report. More specifically,
M&C suggest that, in order to assume this epistemic authority,
humans have evolved a suite of social capacities that allow them
to scrutinize their interlocutors. In our view, these abilities can
be better understood by highlighting how destination memory
can be related with our ability to scrutinize affective and cognitive
states of interlocutors. Specifically, destination memory can be
influenced by our ability to assess affective and cognitive states
of interlocutors. In line with this suggestion, research has demon-
strated how destination memory can be influenced by our famil-
iarity with interlocutors, stereotypes that are associated with
them, and their emotional states, as well as by our ability to
infer and predict what they know (i.e., theory of mind). Also,
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studies have found that destination memory can be influenced by
deception.

To begin with familiarity, research demonstrates higher destina-
tion memory for familiar than for unfamiliar interlocutors (El Haj
et al. 2015¢). Turning to stereotypes, experiments have found
better destination memory for stereotype-consistent facts (e.g.,
facts concerning mechanics that were previously told to a
mechanic) than for stereotype-inconsistent facts (e.g., facts con-
cerning mechanics that were previously told to a physician) (E1
Haj 2017). As for emotion, studies have observed superior
memory for facts told to negative (e.g., sad) than to positive (e.g.,
happy) faces and more robust memory for facts told to positive
rather than to neutral faces in healthy older adults (E1 Haj et al.
2015a; 2015d). These findings suggest that emotion plays an impor-
tant role in destination memory in normal, elderly adults. As for
theory of mind, this ability can be related to destination memory
because both abilities require processing attributes of interlocutors
during social communication (El Haj et al. 2015b; 2016). As for
deception, research demonstrates better destination memory in
individuals with a high tendency to deceive (El Haj et al. 2017b;
2017c¢). According to this research, individuals with a strong ten-
dency to deceive keep track of the destination of both true and
incorrect information in order to be consistent in their future
social interactions, and thus to avoid discovery of their deception.
Taken together, destination memory seems to be influenced by
social, cognitive, and affective characteristics of our interlocutors,
as well as by our own ability to infer these characteristics during
social interactions.

In summary, M&C propose an original account that views epi-
sodic memory as a mechanism supporting human communication.
According to the authors, episodic recall during social communi-
cation serves us in asserting epistemic authority about the past. In
our view, this asserting of authority can be further enhanced by
remembering to whom information was previously transmitted
(e.g., destination memory). Being able to convince others that
we are indeed remembering the destination of prior communica-
tions is important insofar as it helps us to convince our interlocu-
tors of the accuracy of present communications. Besides its
influence on our interlocutors, destination memory can be influ-
enced by our interlocutors (i.e., familiarity of our interlocutors;
their social, cognitive, and affective characteristics; and our own
ability to infer these characteristics). Together, destination
memory and episodic memory in general can be considered not
only as a mechanism influencing human communication, but
also as a mechanism influenced by this communication. By dem-
onstrating the bidirectional relationship between memory and
communication, consideration of destination memory adds to
the impressive work by M&C that focuses on how memory influ-
ences communication.
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Abstract: Episodic memory is one of the most significant sources of
information of humans. It entails cooperative and linguistic skills and, as
Mahr & Csibra (M&C) note, the capacity to ground veridical beliefs

about the past. In some psychiatric disorders (antisocial personality
disorder and conduct disorder), it was found that the habit of lying is
associated with episodic memory and consciousness deficits.

A distinctive feature of human cognition is the tendency for coop-
eration, which has been linked with the phenomenon of shared
intentionality (which includes joint goals and joint attention).
The development of human cooperation gave birth, in Homo
sapiens, to linguistic communicative cooperation. A key aspect
of social cooperation and linguistic communication concerns the
commitment, on the part of communicators, to inform others
truthfully and accurately (Tattersall 2012).

Information is true in the sense that one should speak indepen-
dently of their own selfish interests, allowing information to be of
benefit to all interlocutors. In addition, human social cooperation
is linked with other typical features of human cognition, such as
theory of mind (ToM: the ability to attribute mental states such
as beliefs, desires, intents, and knowledge to others), and the devel-
opment of beliefs and social norms related to normative self-mon-
itoring, which allows individuals to operate in accordance with
generic group norms in order to protect their public reputation
and be considered cooperative group members (Tomasello 2008).

Given that humans can only live within social and cultural groups,
whose numeric entities have universal characteristics (Dunbar
1993; 1997), social evaluation of an individual from other
members of the group is vital. For this reason, from early childhood
children are concerned with what others think of them (Haun &
Tomasello 2011). In fact, humans tend to show signs of guilt and
shame when their passions or their behaviors, deemed illicit
under the rules of the group, are made public (Tomasello 2016).

In their thorough review, Mahr & Csibra (M&C) argue that epi-
sodic memory (memory of events and autonoesis) is connected to
the ability to ground veridical beliefs about the past. Episodic
memory is then connected to the experience of truthful witness,
which is one of the most meaningful aspects of language commu-
nication. Language, in fact, has been considered to be a suitable
system to exchange complex, semantic information, more than a
communication system (Fabbro et al. 2015; Jerison 1973; 2002).
Thus, it is likely that in hunter-gatherer communities, in which
Homo sapiens evolved, the testimony of past experiences consti-
tuted a privileged way of transmitting information — for instance,
concerning tools and poisons (Lee & Daly 1999).

The argumentations proposed by M&C seem confirmed by
previous studies that have investigated cognition and behavior in
children and adult patients exhibiting antisocial behavior such as
those observed in conduct disorder (CD) or antisocial personality
disorder (APD). It has indeed been reported that these individuals
show repeated violations of rules, deceitful behavior, aggressive
and destructive behavior, and, in particular, a tendency for antiso-
cial lying (i.e., deception for personal gain) and minimizing antiso-
cial behavior (Holmqvist 2008; Iiiiguez et al. 2014; Jiang et al.
2013; Pasion et al. 2017; Searight et al. 2001; Talwar & Crossman
2011). Despite being able to identify others” thoughts, desires, and
beliefs, subjects with antisocial behavior, such as those docu-
mented in CD and APD, may demonstrate a poor ability to under-
stand emotions of others and to recognize inner cognitive beliefs
and moral rules (so-called theory of nasty minds; Happe & Frith
1996; Lonigro et al. 2014). Previous studies on the organization
of memory and consciousness in patients with CD, APD, or
with syndromes with which they share some similarities — such
as attention-deficit/hyperactivity disorder (ADHD), major depres-
sion, and borderline personality disorder —have confirmed the
presence of deficits in episodic memory and consciousness
(Fertuck et al. 2006a; 2006b; Holmqvist 2008; Krauel et al.
2007; Quinlan & Brown 2003; Soderlund et al. 2014).

There is a long tradition of studies about how unethical behav-
ior changes beliefs (e.g., the phenomenon of cognitive disso-
nance). Recently, a series of experiments has been conducted to
evaluate the effects of unethical actions on episodic memory. It
was shown that episodic memory of unethical actions becomes
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less accessible, vivid, and clear over the time relative to memories
of ethical actions or other types of behaviors (“unethical amnesia”;
Kouchaki & Gino 2016). Although the mechanisms through which
episodic memories of people’s unethical acts become obfuscated
over time still remain to be fully clarified, it has been proposed
that this obfuscation occurs through motivated retrieval-suppres-
sion mechanisms that operate to make unwelcome memories of
unethical acts less accessible and vivid; this would also contribute
to maintenance of one’s acceptable self-image (Anderson &
Hanslmayr 2014; Freud 1937; Goleman 1985; Kouchaki & Gino
2016).

The degree of truth and congruence of testimonies may depend
on the presence or absence of lies. Moreover, many studies have
been conducted on the reconstructive nature of episodic memory
(Hassabis & Maguire 2009; Schacter 1996) and on the possible
limitations of verbal testimony (Michaelian 2016a; Schacter
2001). Also, what is worth noting is the inherent characteristic
of the human mind to create stories and theories up to the narra-
tion of one’s life (autobiographical memory; Deutsch 1997; Gazza-
niga 2011; Gottschall 2012). This typical tendency of the linguistic
mind, organized in the left cerebral hemisphere (Wolford et al.
2000), has given great opportunities to human beings (includ-
ing the development of religion and literature), but it is a ten-
dency that must be controlled by means of a critical attitude,
which humans have slowly learned to develop within the realm
of philosophical and scientific thought (Kahneman 2011; Smolin
2006; 2013).
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Abstract: The functional use of episodic memories to claim epistemic
truth must be placed within sociocultural contexts in which certain
truths are privileged. Episodic memories are shared, evaluated, and
understood within sociocultural interactions, creating both individual
and group identities. These negotiated identities provide the foundation
from which epistemic claims to truth can be made.

Why do we remember? Mahr & Csibra (M&C) tackle this long-
standing philosophical and psychological question by arguing
that memories of specific past experiences serve epistemic truth
claims; individuals use memories of the personal past to commu-
nicate information in order to influence others’ beliefs about the
world. This communicative function is more successful to the
extent that the speaker can provide details of the past episode.
I argue that using episodic memories to claim epistemic truth
must be placed within sociocultural contexts in which certain
truths are privileged (Fivush 2000; 2010b). Epistemic claims do
not succeed through level of detail recalled, but through reso-
nance with those who are hearing and validating that recall (Pasu-
pathi et al. 2016). More specifically, epistemic claims are made
from a particular historical and sociocultural position in which par-
ticular identities are negotiated and validated (Bordo 1990). Thus,
I argue that episodic memories primarily serve to define individual
and group identity, and much of this is accomplished through soci-
oculturally structured episodic recall of the emotionally evaluative
aspects of personal experiences, rather than the facts of what hap-
pened. Moreover, the identity functions of episodic memory are

embedded in historically and culturally variable contexts that priv-
ilege certain epistemic claims to truth over others.

Unquestionably, talk about the past is ubiquitous in everyday
interaction. Individuals share daily occurrences and significant
life events, disclosing new experiences to friends and family to
better understand and evaluate episodes, presenting specific epi-
sodic memories to introduce the self to new acquaintances and
retelling shared experiences to bond with others through creating
a shared history (Beike et al. 2016; Conway et al. 2004). We see
this beginning early in development as reminiscing develops
within family contexts. Parents draw children into sharing the per-
sonal past, and even in the preschool years, these conversations
focus on emotions and relationships (Fivush 2007). Substantial
research demonstrates, through both observation and parental
report, that parents and children share their past together in
order to help children create a coherent sense of self and to main-
tain emotional bonds within the family (Fivush 2007; Kulkofsky
et al. 2009). To this end, parents and children focus on creating
a shared subjective perspective, reminiscing about their inner
worlds, their thoughts, and their feelings. And in families where
parents engage in more emotionally elaborated reminiscing with
their children, the children develop a more coherent sense of
self (Bird & Reese 2006), higher levels of emotional regulation
(Laible & Song 2006), and stronger family bonds (Pratt & Fiese
2004). Thus, parent—child reminiscing serves both individual
and family identity functions.

Importantly, parent—child reminiscing is culturally variable
(Wang 2013). What it means to be a self, to have an identity,
and to belong are themselves culturally constructed (Wang
2016), and developmentally, parents are helping their children
become competent members of their culture through helping
them construct their personal past. For example, in Western cul-
tures, parent—child reminiscing focuses on individual autonomy,
whereas, in Eastern cultures, it focuses on a communal sense of
self. By middle childhood, children in these different cultures
are already recalling their personal past in different ways, con-
structing and presenting different forms of identity (Han et al.
1998).

These kinds of cultural differences highlight how personal
memory is shaped by larger sociocultural frames (McLean &
Syed 2015). Cultures define the shape of a life, the significance
of certain events, and the appropriate evaluative frameworks for
understanding those experiences (Scherman et al. 2017). Thus,
individual identity is situated within a cultural or group identity.
As adolescents move out into larger sociocultural worlds, having
episodic memories that help define them as members of a
group is beneficial. Adolescents who have coherent episodic
memories that embed them within religious, ethnic, and/or
racial groups show higher levels of identity development and
higher levels of meaning and purpose in life (Fivush 2013;
Hammack 2006). Perhaps more compellingly, adolescents who
are unable to embed episodic memories in larger cultural identi-
ties show high levels of psychopathology and even suicide (Chan-
dler & Lalonde 1998; Kirmayer et al. 2000). Clearly, the group
identity function of episodic memories is critical.

Understanding that episodic memory serves identity functions
fundamentally changes how we understand the epistemic function
as being as much related to identity as to truth. Episodic memo-
ries are constructed within, and are imbued with, cultural world-
views that privilege certain truths (Bordo 1990; Fivush 2010b).
Thus, the sociocultural functions of episodic memories provide
a foundation for epistemic claims. Of course, cultural worldviews
evolve, and paradoxically, often evolve through negotiating and
validating individual memories. We can see evidence of this in
changing historical perspectives on “truth” such as individual
memories of the civil rights movement in the United States
(Hall 2005), or the memories recorded for the multiple truth
and reconciliation tribunals around the world (Bracken et al.
1995; Pasupathi et al. 2016; Summerfield 1997). Epistemic
claims are made in sociocultural contexts that negate, contest,
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silence, or validate those claims (Fivush 2010b). The sociocultural
functions of individual and group identity create the contexts
within which epistemic claims are evaluated.

These arguments raise the question of how authority emerges
to make epistemic claims. M&C argue that the individual with
the most detailed episodic content will have epistemic authority,
but a sociocultural analysis highlights how authority is negotiated
through positioning of one’s individual and group identity. M&C
raise important questions of how episodic memory is used to
assert epistemic truth. I argue for the need to place episodic mem-
ories in a sociocultural context that privileges certain truths over
others in order to preserve individual and group identity.

“Truth be told” — Semantic memory as the
scaffold for veridical communication
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Abstract: Theoretical accounts placing episodic memory as central to
constructive and communicative functions neglect the role of semantic
memory. We argue that the decontextualized nature of semantic
schemas largely supersedes the computational bottleneck and error-
prone nature of episodic memory. Rather, neuroimaging and
neuropsychological evidence of episodic-semantic interactions suggest
that an integrative framework more accurately captures the mechanisms
underpinning social communication.

Mahr & Csibra (M&C) propose a new and provocative account of
the content and function of episodic memory. Although a signifi-
cant contribution to the ongoing debate about the nature and
purpose of memory, we see important gaps in their framework.

The main problem is that this account says very little about the
relationship between semantic and episodic memory, instead
endorsing a sharp distinction between these two types of
memory (see M&C Table 1). We outline a number of in-principle
arguments and review relevant neuroimaging and neuropsycho-
logical evidence to challenge this distinction. By highlighting the
close interactions between these memory systems, we place
equal emphasis on the importance of semantic memory for the
creation and communication of beliefs.

Some types of semantic memories have a strong experiential
basis. Personal experiences that are repeated frequently (e.g.,
doing the weekly grocery shopping) can be stored as event
scripts or schemas (Alba & Hasher 1983; Renoult et al. 2012).
Such schemas contain the most common elements of repeated
experiences. We see at least three ways that these memories inter-
act with episodic memories. First, semantic memories may begin
as personal memories of individual episodes that become decon-
textualized and compiled into schemas over repetitions. Second,
schema memories during retrieval can form the foundation for
reconstruction of specific episodes. Imagine, for example, that
your partner asks you whether an advertised sale has started at
the clothing store near your usual supermarket. To answer, you
could sample your supermarket-shopping schema to retrieve

memories of nearby stores, using these as retrieval cues for
details of your most recent visit to the mall.

Perhaps most significantly for the M&C account, semantic
memories can serve as “grounds for believing” in social communi-
cation. For example, someone may ask which of two grocery stores
you think provides the best value for money. Constructing an
answer would likely require sampling schemas of shopping at
each store (Stewart et al. 2006). Notably, these samples would
involve retrieval of abstract impressions of “value” across episodes
rather than detailed episodic information. This example illustrates
that the decontextualized knowledge in semantic memory is no
less important to social communication than episodic memory.
In fact, semantic memory serves a crucial communicative function
by virtue of its veracity. It strips away episodic memories to pre-
serve the most important elements and hence is less malleable
(and error-prone) than episodic memory.

The argument against a strict fractionation between episodic
and semantic memory is supported by mounting evidence from
the neuroimaging and neuropsychological literature (Greenberg
& Verfaellie 2010). Neuroimaging findings of robust activation
of semantic processing brain regions during so-called episodic
memory tasks (Binder & Desai 2011; Burianovd et al. 2010)
reveal a close correspondence between episodic and semantic
memory on the neuroanatomical level, underscoring the unclear
boundaries that exist between these memory systems.

Working from this premise, episodic constructions of the type
proposed by M&C should contain a large proportion of semantic
concepts (Binder et al. 2009). Neuropsychological evidence from
clinical populations supports this assertion. For example, patients
with semantic dementia, in which the conceptual knowledge base
is progressively eroded, display marked impairments in construct-
ing novel future events, despite a relative preservation of episodic
memory (Irish et al. 2012a; 2012b). These impairments in mental
simulation are attributable to atrophy of specialized semantic pro-
cessing regions in the anterior temporal lobes (reviewed by Irish &
Piolino 2016). Indeed, semantic representations are posited to
underlie a host of other higher-order cognitive processes includ-
ing language, reasoning, planning, problem solving, and social
interaction (Binder et al. 2009).

As M&C note, an unlimited episodic memory store would be
highly unfeasible, requiring us to store the minutiae of every
event experienced in order to justify any and all inferences that
we make. In this regard, the utility of semantic memory becomes
apparent — by extracting and retaining the crux of past events, we
avail ourselves of undifferentiated information that can be general-
ized across contexts and scenarios (Lambon Ralph et al. 2010). It is
thus possible for us to engage in non-episodic forms of simulation to
envisage what the future may hold, without having experienced
these events previously (Irish et al. 2016; Klein et al. 2002b).

Considering the communicative function of episodic memory
endorsed by M&C, we propose that semantic memory provides
the foundation for the veridical telling of events. The persuasive
exchange of information will invariably depend upon the accessi-
bility of information that is relevant to the speakers’ goals. Rather
than placing unwieldy demands upon episodic recollection to
support our beliefs, we propose that semantic memory represents
a more efficient system with which to flexibly represent and justify
beliefs. For example, in reasoning why one should not walk down
dark alleyways alone at night, one does not need to have experi-
enced an actual mugging to persuasively communicate this infor-
mation. Rather, the “computational bottleneck” of the episodic
memory system is superseded by the abstracted conceptual
knowledge that certain areas of a city may not be safe at night
(see also Hegdé 2007). Of course, episodic memory can also be
utilized to instill credibility, however, we contend that it is not
the limiting factor in this process.

In short, it seems prudent to prioritize the role of semantic
memory in the communication of information. Semantic facts
are stable; they are passed on through public records, family
history, and collective discourse to represent the outcomes of
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inferences and experiences. The essential elements are extracted,
providing a foundation that is not subject to the vagaries of epi-
sodic context or personal biases. A major challenge then, is to
establish a consensus regarding the respective contributions of,
and interactions between, episodic and semantic memory with
regard to persuasive communication. Rather than positioning
these entities as mutually exclusive systems, we conceptualize
semantic memory as providing the essential scaffold for construc-
tive endeavours across past, future, and social contexts (Irish &
Piguet 2013), and worthy of inclusion in the conversation.

NOTE
1. Corresponding author.
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Abstract: We accept Mahr & Csibra’s (M&C’s) causal claim that episodic
memory provides humans with the means for evaluating the veracity of
reports about non-occurrent events. We reject their evolutionary
argument that this is the proper function of episodic memory. We
explore three intriguing implications of the causal claim, for cognitive
neuropsychology, comparative psychology, and philosophy.

There is no believing a liar, even when he speaks the truth.
—Aesop

Mahr & Csibra’s (M&C’s) evolutionary hypothesis is that episodic
memory has the proper function of signaling and evaluating the
veracity of reports about non-occurrent events. This evolutionary
hypothesis entails a causal hypothesis: that episodic memory
makes a very significant contribution to our ability to tell convinc-
ing stories about the past, replete with context and detail, and to
our ability to probe those details to test whether the stories others
tell us are true. We find the evolutionary hypothesis less compel-
ling and fertile than the causal hypothesis.

We reject M&C’s argument in favor of the evolutionary hypoth-
esis. Their argument assumes that among the many things episodic
memory allows us to do, just one can be singled out as the dominant
cause of its having been selected, that is, that the various hypotheses
about episodic memory’s proper function are mutually exclusive.
We see it as altogether more likely that episodic memory evolved
under multiple selection pressures: for witnessing (M&C), for
future thought (Schacter et al. 2007), for gossip (Keven 2016a),
and for counterfactual reasoning (De Brigard 2014a). The precise
features of episodic memory likely reflect a compromise between
these selective pressures and sharp design constraints on the set
of permissible variations to existing functional parts. It is therefore
exceptionally risky to infer the actual causal history of a trait such as
episodic memory from its current form. It is comparatively safe to
study what episodic memory does here and now, for example, to
test the causal hypothesis.

The causal hypothesis is speculative. Its value lies primarily in
its ability to suggest new and productive research questions. We
consider three such novelties: for neuropsychology, comparative
psychology, and philosophy.

From a neuropsychological perspective, individuals with epi-
sodic amnesia might be a valuable source of evidence for evaluat-
ing the causal hypothesis. Episodic memory and future-oriented
episodic thought are typically operationalized by asking partici-
pants to tell stories about past, future, or counterfactual events
and then counting how many internal (i.e., story-relevant)

details they provide. And it is well known that individuals with
acquired amnesia generate fewer details in their narratives than
do neurotypical humans, supporting the causal hypothesis (Hassa-
bis et al. 2007a; 2007b). That said, it is also known that individuals
with perinatal hippocampal damage never develop the capacity for
episodic memory and have nonetheless been shown to generate
copious detail if properly cued (Hurley et al. 2011; Mullally
et al. 2012), though their stories have been reported to lack spa-
tiotemporal coherence. We wonder how M&C would explain
this finding. Concerning the second, evaluative, component of
the causal hypothesis, it is currently unknown whether individuals
with amnesia are generally perceived to be less credible than neu-
rotypical individuals and, perhaps more interestingly, whether
individuals with episodic deficits sort veridical from non-veridical
testimony comparably to controls. Might an episodic memory
deficit, perhaps even from birth, be expected to influence how
well one can assess the firsthand testimony of others? The
causal hypothesis thus opens new questions about the role epi-
sodic simulation might play in the second-order evaluation of
other people’s narratives.

Consider, next, comparative psychology. The causal hypothesis
might allow investigators to assess whether nonhuman creatures
and preverbal children are truly capable of episodic thought. Con-
troversy in this area stems in part from the fact that there is no
accepted behavioral indicator of autonoetic experience. Experi-
mental paradigms used to assess “episodic-like” memory in
scrub jays, for example, establish only that they know what they
cached, where, and when. Clayton and Dickinson (1998) are
forced to call this memorial capacity “episodic-like” precisely
because the method cannot establish that the birds reconstruct
the caching event or know that they previously cached the
seeds. However, if the causal hypothesis is correct, the existence
in a group of organisms of a complex set of practices for enforcing
veridical and detailed information delivery about non-occurrent
events counts as evidence that those organisms have some auton-
oetic capacity. If, for example, children began to enforce veridical
reporting of non-occurrent events prior to the acquisition of verbal
language, that would provide some evidence that they keep track of
the details of non-occurrent events and hold beliefs about them to
epistemic standards. One might view the observation of rich com-
municative practices as a very high bar for discovering episodic
memory. On the other hand, this standard might reveal something
unique about episodic memory in humans.

Finally, we turn to philosophy. In many arenas of human social
life (friendship, law, journalism, politics, and science), we treat
firsthand experience as a special source of knowledge. The
witness to the atrocity is treated as knowing things that others
cannot; the witness knows them “directly” rather than via testi-
mony. Witnesses hold trump cards: They can speak with authority
about certain aspects of the event, whereas non-witnesses cannot.
The epistemic value of first-person experience is grounded in a set
of social practices (of recognizing, regimenting, and enforcing the
telling of truths about the past), and these practices are possible
only if creatures in that social group have the capacity to recon-
struct events and attribute them to their personal pasts. Even
granting the many well-known failures of episodic memory as a
reliable source of information about the past (Schacter 2001),
the fact that our cognitive systems contain such a mechanism
makes it possible for creatures like us to engage in the practices
that constitute and sustain the privileging of firsthand experience.
The causal hypothesis, in short, points the way to a deeper under-
standing of how the normative epistemic privilege of first-person
experience is made possible by the cognitive mechanisms we
possess.

In this case, our understanding of the space of causes (i.e., of
the causal mechanisms that populate our neurocognitive appara-
tus) is linked to our understanding of the space of reasons (i.e.,
of how we justify our beliefs and actions) through a set of social
practices that both create and sustain the norms constitutive of
the epistemic privilege of the witness (the witness trump card).
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In our view, this philosophical thought is the core fruit of M&C’s
highly original target article.

More to episodic memory than epistemic
assertion: The role of social bonds and
interpersonal connection
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Abstract: Remembering is dynamically entangled in conversations. The
communicative function of episodic memory can be epistemic, as
suggested by Mahr & Csibra (M&C). However, remembering can have
genuinely social functions, specifically, the creation or consolidation of
interpersonal relationships. Autonoesis, a distinct feature of episodic
memory, is more likely to have evolved in the service of social binding
than of epistemic assertiveness.

Since Tulving’s (1985) seminal work, psychologists have treated
episodic memories not just as involving the recall of autobiograph-
ical events, but critically, as entailing autonoetic consciousness —
that is, a “reliving” through acts of remembering. In order to
explain why humans possess a memory with this curious property,
Mahr & Csibra (M&C) ask what function episodic memory serves
over, for instance, event memory. For them, the answer rests in
the communicative nature of remembering. When speakers
convey episodic memories to listeners—when they state “I
remember that I turned off the oven” —they establish epistemic
authority and do so in part because of the autonoetic character
of the episodic memory. This epistemic authority assures listeners
that they can accept, with a reasonable degree of certainty, that
the oven was turned off. M&C claim that listeners would be less
certain if they were merely told, “I turned off the oven.”

We have reservations about this claim. Is there, as M&C aver,
more epistemic authority to the statement “I remember turning
off the oven” than not only the statement “I turned off the
oven,” but also the statement “I know that I turned off the
oven”? Or to put it another way, why is autonoesis necessary for
assertions of epistemic authority, whereas noesis is not, or is so
to a lesser degree? To insist “I know that I turned off the oven,”
one need not remember turning off the oven. One may simply
know that checking if the oven is off is part of a complex
routine one always goes through when leaving the house. Many
people may believe the assurance of a well-established routine
over reports of specific recollections told from a first-person per-
spective. After all, by virtue of personal experience and metacog-
nitive insight, people have a sense of the potential fallibility of
memory (Ryan & See 1993). Moreover, with recurrent coverage
in mass media and public education, the unreliability of memory
has increasingly become common knowledge. Additionally, con-
versational rules captured by the maxim of quantity and relevance
(Sperber & Wilson 1986) may lead listeners to wonder why the
speaker uses an additional, essentially unnecessary qualifier like
“I remember” to assert the truth of a proposition.

We have, however, a stronger reservation about the epistemic
authority putatively granted by episodic memory. For us,
M&C’s focus on the epistemic functions of remembering is too
myopic. As scholars have noted, the functions of episodic
memory reach beyond the epistemic (e.g., Bluck et al. 2005;
Hirst & Echterhoff 2012). Critically, remembering can have a
social function, in that it can serve to bind together speaker and
listener. A couple reminiscing about their first date might not
be terribly concerned about conveying new information to each

other or even verifying their recollections. The conversation is
not about epistemic authority. Rather, the conversation is under-
taken to enhance intimacy.

M&C touch on the social functions of remembering when they
discuss “social commitments.” For instance, people often promise
that they will do something. Saying that “I remember that you ful-
filled your promise” becomes a means of asserting epistemic
authority as to the fulfillment of (or failure to fulfill) a social com-
mitment. But, as our example of a couple reminiscing indicates,
the social function of communicative remembering goes far
beyond its role in ensuring social commitments. Social relations
are much more than contractual arrangements. Indeed, many of
the social relationships people value —between themselves and
lovers, friends, or even business colleagues — are better character-
ized in terms of emotional connections than contractual agree-
ments. Communicative acts of remembering not only allow one
to keep account of social commitments, but also they can
enhance the sense of interpersonal connectedness.

In contrast to the questionable need for autonoesis to grant epi-
stemic authority, there is little question that autonoesis is needed
if remembering is to foster social bonding. Joint reminiscing
simply could not accomplish this function if the relevant parties
were not jointly re-experiencing the remembered event. The inti-
macy created between John and Jane as they jointly recount their
first date depends on their jointly reliving that date. They must
both be autonoetically conscious that their memory concerns an
event that happened to them. Indeed, assertion of epistemic
authority might even ruin the moment.

Moreover, whereas mnemonic reliability is critical in epistemic
claims of remembering, remembering does not have to be viewed
as, or actually be, reliable to enhance social bonds. After all, it is
through the unreliability and malleability of memory that relation-
ally motivated joint recollections reshape the memories of rele-
vant parties and thereby lead to a convergence on a shared
representation of the past (Hirst & Echterhoff 2012). As a
result of their conversation, John and Jane come to remember
their first date in the same way, not because they jointly assess
the validity of the claim, but because Jane implants a memory
into John, or John induces Jane to forget particular details as he
fails to mention them.

In this way, acts of remembering allow the creation of a collec-
tive memory and a shared reality and, in turn, enhance human
sociality (Echterhoff et al. 2009a; Hirst 2014). M&C failed to
appreciate this outcome. For instance, the passages on communi-
cation effects on memory (sect. 3.1.2 in the target article) misrep-
resent underlying motivational processes (see Echterhoff et al.
2009a). There is no evidence that these effects are driven by rep-
utational concerns. Rather, tailoring one’s communication to the
audience for reasons other than shared-reality creation, such as
reputation management, is likely to eliminate the effects (Ech-
terhoff et al. 2008).

The curious property of autonoesis, then, may have as much to
do with the social, as opposed to the epistemic, functions of
remembering. Indeed, for us, it is not surprising that, inasmuch
as human being are “ultrasocial” (Campbell 1983), something as
distinctively human as the autonoetic character of episodic
memory may rest in part on the social functions of remembering.

Encoding third-person epistemic states
contributes to episodic reconstruction of
memories
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Abstract: We propose an extension to Mahr & Csibra’s (M&C’s) theory.
For successful episodic memory formation, potentially relevant aspects
of a situation need to be identified and encoded online and retained for
prospective interactions. To be maximally convincing, the communicator
not only has to encode not just any contextual detail, but also has to
track information in relation to social partners.

Mahr & Csibra (M&C) propose that the main function of episodic
memory is to create reliable information packages through episodic
reconstruction in order to convince others about the authenticity of
a certain statement. Although the account offered does not make
any predictions about the mechanisms involved, M&C argue that
“the main achievements in episodic memory development occur
as a consequence of the development of retrieval mechanisms”
(sect. 4, para. 5). Consequently, they leave open the relationship
between the characteristics of encoding and retrieval processes.

We propose that an extension of the present theory may be
fruitful with regard to the encoding of memory traces that later
may become constituents of episodic memories. As retrieval is a
search among memory traces, it is necessary that the selection
process of elements that are encoded is determined by the
same factors that later trigger and guide the construction of epi-
sodic memories (Tulving & Thomson 1973; Wagner et al. 1998).
If the role of episodic memories is to provide proof for reliable
information through asserting epistemic authority, and as M&C
argue, “contextual elements that ... make verification possible

. allow one to be perceived as more convincing” (sect. 3.1.1,
para. 7), then parts of a situation that may make reporting it
later as authentic should be more likely encoded in the first place.

According to M&C’s proposal, episodic memory is useful for
keeping social commitments, an essential part of human social
life. Recalling an episodic memory aims to serve as justification
for the authentic nature of our belief, and it may be scrutinized
by our interlocutor. Therefore, we can apply self-directed episte-
mic vigilance beforehand to assess the likelihood that the interlocutor
would accept the content as legitimate. In their conceptualization,
following the argument of Cosmides and Tooby (2000), in human
communicative interactions it is useful to maintain the causal
history of first-person beliefs.

We suggest that in order to retain the causal history of beliefs,
encoding processes need to be sensitive to potential aspects of a
situation that can be retrieved when an episodic memory is
formed —which also enables avoiding assertions that would lead
the social partner to decline our claims of epistemic authority.
This applies to the causal history of first-person beliefs that
M&C discuss, but it is also necessary with regard to third-person
beliefs. The latter is especially important because, although it
may happen that we have no prior communicative episode with
the social partner, assertions of epistemic authority are in fact
often preceded by a history of interactions with the addressee.

This notion appears in M&C’s examples as well (e.g., sect. 3.1.1,
para. 1): John and Jenny are on a walk, and Jenny expresses her
belief that they might have left the oven on at home. John
replies, “Don’t worry, I remember that we turned it off.” In this
communicative episode, the reference to remembering makes
Jenny both (1) accept John’s belief as true and (2) change her
own belief as well. However, this assertion may not be as effective
if Jenny had also expressed that her worries emerged from
remembering that she saw the oven working right before they
left the apartment; if Jenny did not remember that John has
indeed been in the kitchen that morning; or especially if she
had reasons to think that John in fact did not go into the
kitchen. Consequently, for such arguments to be successful, it is
necessary that the communicator not only retrieve and use

information about the source of her or his first-person beliefs,
but also select information potentially relevant and adequate for
persuading the partner, which could be done only in relation to
the communicative partner’s access to the events in question.

For successful construction of episodic memories that are used
in communication, one therefore often has to encode not just any
contextual detail, but track information in relation to a specific
social partner. To later recall information that is relevant for
that social partner, one must—at the time a specific episode
takes place — select, encode, and store (and, often, index) — those
elements to a specific person. Additionally, one must take into
account any aspects of the event that may potentially contribute
to the later construction of the episodic memory related to that
communication encounter.

A further challenge is to describe what enables the identifica-
tion of relevant memory traces at reconstruction. M&C argue
that episodic memory requires not only the understanding that
seeing leads to knowing, but further that seeing validates claims
about knowledge. We propose that in order to bridge encoding
and retrieval, online theory of mind (by which we mean real-
time, continuous belief monitoring) has to support the encoding
of information potentially relevant to the basis of belief formation.
Episodic memory “hooks” onto these elements (of the causal
history of belief formation for the social partner’s belief), and if
a later cue refers to these bases of previously formed (attributed)
beliefs, this enables the collection of adequate components of
episodic memory. Importantly, this process requires the reidenti-
fication of the social partner, and the attribution of the social
knowledge base and monitoring of potential differences
between the self and the partner. Altogether, this mechanism
increases the (perceived) veridicality of episodic beliefs reported
in a communicative interaction.

The suggested interdependence between episodic memory and
theory of mind opens novel perspectives with regard to the devel-
opmental trajectory of both domains. Namely, the emergence of
episodic memory retrieval would be bootstrapped by communica-
tive situations (e.g., Southgate et al. 2010) especially when mind-
reading is involved; and relatedly, the mindreading system could
learn to update previously attributed beliefs according to relevant
new information (Kirdly et al., in preparation) through the emer-
gence of episodic memory.

NOTE
1. Corresponding author.
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Abstract: Mahr & Csibra (M&C) argue that event and episodic memories
share the same scenario construction process. I think this way of carving up
the distinction throws the baby out with the bathwater. If there is a
substantive difference between event and episodic memory, it is based
on a difference in the construction process and how they are organized,
respectively.

In the target article, Mahr & Csibra (M&C) challenge overly cog-
nitive accounts of episodic memory based on the mental time
travel metaphor. Instead, they offer a social-cognitive function
of episodic memory in terms of an epistemic attitude that signals
testimonial authority in human communications. I applaud the
proposed shift in focus toward the social-cognitive functions of
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episodic memory, and I suspect that M&C’s suggestion may not be
the only function of episodic memory in the social domain.

M&C also propose a distinction between event and episodic
memory. As they mention, and as I have argued elsewhere
(Keven 2016b), the distinction has the potential to resolve the
long-lasting debate about whether episodic memory is a uniquely
human capacity. If the distinction is proven to be robust, we can
understand the mnemonic abilities of young children and nonhu-
man animals with event memory without ascribing to them a
capacity for full-blown episodic memory. However, it is not
clear how to distinguish event and episodic memory at this
stage. M&C suggest that event and episodic memory share the
same scenario construction process, whereas I think the type of
construction involved in episodic memory is different in kind
from that of event memory. We can distinguish at least four differ-
ent types of organization that could be utilized in memory
reconstructions:

1. Spatial organization: We perceive the world in a spatially
organized way and can recall our experiences as such.

2. Temporal organization: Experiences occur sequentially in
time, such as before or after another event. When we reconstruct
an experience from memory, the events should occur in their
proper place in the sequence.

3. Causal organization: Events can be distant in time and yet
can have causal connections with each other. I remember that
I missed my bus to Istanbul because my alarm didn’t ring.
Missing the bus and the malfunctioning alarm clock are two tem-
porally distant events that are causally connected in my memory
reconstruction.

4. Teleological organization: Temporally distant and caus-
ally disparate events can still be connected with each other
based on goals. For instance, I remember that I was going to
give a talk when I missed the bus, so I took a plane instead to
get there in time. Although giving a talk is temporally distant
and causally disparate from the malfunctioning alarm clock and
missing the bus, it is still connected to them in my memory as
my goal at the time.

In M&C’s view, both event and episodic memory involve con-
struction of a scenario that involves simulation of events that are
extended in time and space. It is not clear whether these simula-
tions involve all of these four types of organization. If they want to
maintain that young children and other nonhuman animals have
event memories, however, then there have to be some differences
in the construction of event and episodic memories. Even though
there is some evidence that nonhuman animals can be sensitive to
temporal information (e.g., Babb & Crystal 2006; Clayton & Dick-
inson 1998), it is far from clear whether this amounts to an ability
to temporally sequence events into before and after relations
(McCormack & Hoerl 2011; Roberts & Feeney 2009). Moreover,
causal understanding of our primate cousins is very limited, and
no nonhuman animals seem to understand the behavior of
others in terms of goals (Penn & Povinelli 2007; Penn et al.
2008; Povinelli 2000; Tomasello et al. 2005; Visalberghi & Toma-
sello 1998). Similarly, young children show less temporal
sequence knowledge and omit causal relations between events
in their recall of novel experiences, and their memory representa-
tions are not organized around goals to the same extent as are
older children’s and adults (e.g., Price & Goodman 1990;
Ratner et al. 1986). So, it is unlikely that event memories in
young children and nonhuman animals can involve temporal,
causal, and teleological organization.

In earlier work (Keven 2016b), I provided evidence and argued
in favor of carving up event and episodic memory in a different
way. According to the dual systems thesis that I proposed, event
memory is a snapshot-like memory system based on perceptual
processes predominantly in the form of visual images. These per-
ceptually grounded representations are highly accurate but short-
lived. Construed as such, event memories involve only spatial
organization. Any other type of organization is not necessary in

this case, as there are no series of events that are extended in
space and time.

However, construction of episodic memories requires a higher
order inferential process. Episodes generally consist of a series of
events that are extended across different times and places. When I
remember the missing-the-bus episode, I don’t remember all of
the minute details involved in the actual experience; I remember
only the causally and teleologically relevant ones in the right tem-
poral order. To connect such a series of events, the construction
process needs to sort the events into cause and effect and goal-
attempt-outcome relations, besides keeping track of each
scene’s spatial structure and the event’s temporal order. Organiz-
ing memories in this way requires making higher-order inferences
on the relations between events from memory as these relations
are not directly observable. According to the dual systems
thesis, this inferential process is closely tied to our storytelling
capacity as narrative has nearly all of the organizational compo-
nents one would expect. Reconstructing a narrative version of
the experience provides the required temporal, causal, and teleo-
logical organization. As such, episodic memories are lower in
accuracy but can span longer timescales and are more memorable.

To sum up, when we consider different types of organization
that can be utilized in memory reconstructions, construction of
event and episodic memories differ in kind. In particular, the con-
struction of episodic memories requires a higher-order inferential
process, which is unlikely to be found in event memories.

Episodic memory solves both social and
nonsocial problems, and evolved to fulfill
many different functions
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Abstract: The episodic memory system is flexible and complex, and likely
evolved in response to a wide range of survival-relevant problems in our
evolutionary past, both social and nonsocial. Episodic memory allows us
to recollect and infer details that may have seemed trivial on encoding,
but are now known to be relevant. This memory aids humans in
navigating their uncertain environment.

The target article argues that episodic memory plays an important
role in social relations. We wholeheartedly agree, having discussed
this association in past work, as have others. The unique contribu-
tion of the target article is its proposal that episodic memory
evolved to support compelling testimony in the service of social
persuasion. This strikes us as an unsuitably narrow characteriza-
tion of episodic memory. The initial premise that led to this char-
acterization, that episodic memory evolved to solve just one
problem, appears to be at fault. There is little reason to believe
that episodic memory would be tied to a single survival-relevant
problem in our evolutionary history. In contrast, it seems logical
that flexible and complex brain networks capable of solving a
diverse array of problems would be more likely to survive
natural selection compared to systems that solve only one
problem. The distributed heteromodal cortical “real estate” that
comprises brain networks, like the one that supports episodic
memory, carries a high metabolic cost (Raichle 2010). As a
result, this high cost is likely balanced by a flexible network that
can serve numerous functions, providing many benefits and not
just one.
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This is consistent with what we know about episodic memory,
which flexibly draws upon several more specific cognitive pro-
cesses depending on the current goals and context. It is no coin-
cidence that the episodic memory network bears similarity to so
many other processes, including future thinking, theory-of-
mind, narrative comprehension, and spatial navigation (Spreng
et al. 2009). Even the shared network that likely underlies all of
these different processes, the default network, appears to
consist of at least two interacting subsystems that broadly dissoci-
ate recollection from inference (Andrews-Hanna et al. 2014).
Although these processes are well-integrated and mutually infor-
mative, their presence and interaction are not consistent with a
single monolithic function for episodic memory.

The varied social deficits experienced by those with compro-
mised episodic memory is also inconsistent with the idea that epi-
sodic memory serves a single social function. Amnestic patients
are not only likely to experience difficulty recalling single
events, reducing the persuasive efficacy of testimony as predicted
by the target article, but also they experience a multitude of other
social deficits. This includes reduced empathy and helping behav-
ior (Beadle et al. 2013) and smaller social network size (Davidson
et al. 2012). Moreover, the hippocampus —a region central to epi-
sodic memory —has been found to be involved in encoding many
forms of social information, such as the interaction of power and
affiliation (Tavares et al. 2015) as well as social rank (Kumaran
et al. 2016). These findings are more congruent with the idea
that episodic memory supports a wide variety of social functions
including those unrelated to persuasion.

Based on this evidence, we believe that episodic memory is
unlikely to have evolved solely to provide testimony for the pur-
poses of persuasion. Rather, we propose a novel and alternative
characterization: Episodic memory evolved to bring incidental
past information to mind in order to solve unanticipated sur-
vival-relevant problems. This is immensely useful for humans,
who operate in complex and uncertain environments where prob-
lems cannot always be predicted and prepared for. Because we do
not always know what information will be important in the future,
directed attention alone cannot encode all that we will need to
solve future problems. This is what makes episodic memory so
powerful. By allowing us to re-create experience through a com-
bination of recollection and constructive processes, supported
by reasoned inference and associations, we are able to bring far
more of the past to bear on current problems than would be pos-
sible with deliberate encoding alone. This is a great asset for
solving unexpected problems, both social and nonsocial in
nature. For example, if we discover that a coworker is upset
with us when no associated transgression seems obvious, episodic
memory allows us to replay past interactions and search for possi-
ble causes. Even if you hadn’t realized an error at the time, by re-
experiencing these past interactions we may well discover some
subtle gaffe from the past. Episodic memory also helps us solve
non-social problems, such as finding a misplaced smartphone by
retracing one’s steps. Importantly, in both examples, we have no
idea that the key information is going to be useful in advance.
However, episodic memory allows this information to be
brought to mind through reconstruction and re-experiencing,
using inferences to fill in what was not encoded. Because episodic
memory succeeds in reproducing a great deal of information that
seems trivial at the time of encoding, when this information sud-
denly becomes relevant and important for a current problem it is
now available through a process of reconstruction and inference.

It is likely no coincidence that one of the most powerful mne-
monic techniques for remembering a list of unrelated items is
to imagine moving through a familiar space, placing these items
throughout (the method of loci; Yates 1966). This technique lever-
ages the power of our episodic memory to embed trivial informa-
tion within a rich context of associations involving temporal order,
spatial context, and interaction with the self. In a sense, it reverse-
engineers what our episodic memory is doing for us all the time:
trying to remember as much as possible about our experience in

case something becomes important later on. This ability is key
for survival in the uncertain conditions within which we operate;
we don’t always know what information is going to be important
later on.

In closing, we agree that episodic memory plays a central role in
social cognition. In fact, the “social brain” appears more closely
aligned with the episodic memory system than with the attentional
or perceptual systems (Spreng & Andrews-Hanna 2015). It makes
sense that our social milieu is a primary reason why our environ-
ment is so uncertain, as our most relevant context involves auton-
omous agents who are naturally less predictable than the physical
environment. That said, we believe it would be an error to con-
clude from this that episodic memory evolved to solve only
social problems or just one particular social problem (i.e., testi-
mony to persuade others).

Using episodic memory to gauge implicit and/
or indeterminate social commitments
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Abstract: In discussing Mahr & Csibra’s (M&C’s) observations about the
role of episodic memory in grounding social commitments, we propose
that episodic memory is especially useful for gauging cases of implicit
commitment and cases in which the content of a commitment is
indeterminate. 'We conclude with some thoughts about how
commitment may relate to the evolution of episodic memory.

As Mahr & Csibra (M&C) point out, in enforcing the obligations
and entitlements generated by social commitments, it can be
useful for the parties involved to be able to refer back to the spe-
cific occurrence establishing the commitment. In discussing this
analysis, we propose that episodic memory is especially useful
when gauging cases of implicit commitment and cases in which
the content of a commitment is indeterminate.

In cases of implicit commitment, it can be important to be able
to remember specific details of a past occurrence in order to
determine whether there is a commitment and what it involves
(Michael et al. 2016a; 2016b). For example, if Susan proposed
to Alan that they go to the cinema on Thursday night, and the con-
versation takes place as she drives him home from the mechanic’s,
where his car has been left for major repairs, Alan might interpret
Susan’s proposal as implicitly including the suggestion that she will
pick him up and drive him to the cinema. He might later gently
and gracefully ask whether she can pick him up as a way of con-
firming this and making it explicit.

For commitments with an indeterminate content, remember-
ing the details of a past occurrence can be important in helping
delineate what the commitment involves. For instance, as Susan
drove Alan home from the mechanic’s she offered to help out
while his car is in the shop. As he thinks about it later, Alan may
be unsure just what he should take this offer to include. Did he
mention that public transport from his house to work is terrible
before she made the offer or after? If before, he’s got some
reason to think Susan is comfortable with the idea of giving him
lifts to work. If after, and the topic of conversation moved
smoothly on with no explicit suggestion from her that she give
him lifts to work, then he’s got some reason to think she’s not
keen on the idea.

In the context of M&C’s theory, the importance of episodic
memory in human commitment practices raises the question of
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whether episodic memory might show some functional adapta-
tion to facilitate commitment. Specifically, might there be a pro-
pensity for stronger encoding of or retention of episodic
memories that are commitment related? This could be tested —
following a procedure developed by Conway (2009; cf. Williams
et al. 2008) — by asking people to list as many specific memories
as possible for yesterday, two days ago, three days ago, and so on,
and measuring the frequency of memories in which social com-
mitments are generated. In order to determine whether there is
commitment-specific facilitation, it would be important to
compare the effects of commitment on memory with other
factors such as generalized personal or social significance.
Should commitment-specific facilitation be found, the further
question would be whether this is an evolutionary adaptation,
and it would be important to rule out alternative explanations
such as enculturation operating on developmental plasticity. It
is in general challenging to infer back from current function to
evolutionary adaptation, and especially so in the case of multi-
functional traits.

With this cautionary note in mind, we may venture to observe
that Conway’s theory of episodic memory also raises interesting
considerations for understanding the origins of commitment in
human evolution. Conway’s hypothesis is that the function of epi-
sodic memory is to maintain a record of progress in relation to
short-term goals (Conway 2009). In this respect, it is important
to note that active working memory has limited capacity, which
means that over the course of temporally extended goal-directed
activities, task-related information must be stored and retrieved
from long-term memory (LTM). There are compelling reasons
to think that the form of LTM involved is episodic memory
(self-involving) and not mere event memory (no self present).
After all, Alan must be aware that X is his goal and that he has per-
formed a particular set of task-related actions up to this point.
Merely remembering that some agent was performing a task,
which the individual somehow egocentrically remembers, isn’t
enough to carry on with the task.

Complex, temporally extended goal-directed activities argu-
ably play an important adaptive role for a number of nonhuman
species, and clearly were extremely important in human evolu-
tion. This lends considerable plausibility to Conway’s theory.
More recently (in phylogenetic terms), human lifeways have
been shaped by the importance of coordinating with others
in joint goal-directed activities. It is therefore tempting,
against the backdrop of Conway’s theory, to speculate that epi-
sodic memory may have come to support the function of
keeping track of who is committed to what within the context
of joint goal-directed activities. Could such information be
encoded directly to semantic memory, bypassing episodic
memory? Possibly, but on Conway’s account, episodic
memory forms the basis for higher-order conceptual memory
structures (e.g., a conceptual frame like a day at work) that
provide narrative structure which organizes specific episodes.
Thus, according to Conway, episodic memory plays a founda-
tional role in the development of higher levels of narratively
structured memory.

Conway’s theory offers an attractive framework for under-
standing the evolution of social commitment and, in so doing,
provides an illuminating backdrop to M&C’s analysis. As M&C
point out, episodic memory is important in grounding social
commitments. This is surely true. It is also true that, to make a
commitment, you have to already be capable of engaging in tem-
porally extended goal-directed activity —otherwise there is
nothing to make a commitment about. Furthermore, the social
regulation of commitments (especially to the extent that the
commitment is implicit and/or indeterminate) is likely to
involve the detailed narrative memory for goal-directed activity
described by Conway’s theory.

Autonoesis and reconstruction in episodic
memory: Is remembering systematically
misleading?
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Abstract: Mahr & Csibra (M&C) view autonoesis as being essential to
episodic memories and construction as being essential to the process of
episodic remembering. These views imply that episodic memory is
systematically misleading, not because it often misinforms us about the
past, but rather because it often misinforms us about how it informs us
about the past.

Mahr & Csibra (M&C) argue that the function of episodic
memory is to enable a subject to persuade others to endorse the
subject’s descriptions of past events. Although the authors build
an impressive case for this communicative account, it turns out
to be committed to a counterintuitive claim, namely, that episodic
memory is systematically misleading. Other accounts, including
the future-oriented account (e.g., Schacter & Addis 2007), like-
wise turn out to be committed to this misleadingness claim. The
future-oriented account sees episodic memory, along with epi-
sodic future thought (Szpunar 2010), as a form of mental time
travel (MTT) (Suddendorf & Corballis 1997), with future-ori-
ented MTT or episodic future thought being primary, in the
sense that the function of the MTT system is to enable the
subject to imagine future events, while the ability to engage in
forms of past-oriented MTT, including episodic memory,
emerges as a by-product. Although they differ on the question
of the function of the memory or MTT system, the future-ori-
ented account and the communicative account agree on two
claims that together imply the misleadingness claim: (1) that epi-
sodic memories necessarily involve autonoesis (the autonoesis
claim) and (2) that episodic remembering is necessarily a con-
structive process (the construction claim).

The autonoesis claim: M&C understand autonoesis in metare-
presentational terms (cf. Dokic 2014; Fernéndez 2016), character-
izing the content of a retrieved memory as having two
components: a first-order component informing a subject about
an event and a second-order component informing him or her
that the information provided by the first-order component orig-
inates in the subject’s own experience of the event. If retrieved
memories are indeed metarepresentational, then, when retrieval
results in the formation of a belief, the subject believes not
simply that such-and-such an event occurred but rather that he
or she knows that such-and-such an event occurred because of
having experienced its occurrence. Crucially, the second-order
component of a memory belief might be inaccurate —and hence
the belief as a whole might be false — even if the first-order com-
ponent is accurate, simply because there are sources of accurate
information about an event other than one’s own experience.

The autonoesis claim is essential to the communicative account:
In making a memory claim, a subject claims epistemic authority
over the event in question, and autonoesis is normally the subject’s
only ground for doing so. The claim might not, strictly speaking,
be essential to the future-oriented account: Because autonoesis
may not play a role in episodic future thinking (Perrin 2016),
the future-oriented account might replace it with a weaker
claim, namely, that although autonoesis typically plays a role in
episodic remembering, it is not a necessary feature of retrieved
memories (Michaelian 2016b). Even this weakened claim is,
however, sufficient to commit the future-oriented account to
the misleadingness claim.
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The construction claim: M&C understand construction as occur-
ring through Bayesian prediction of features of past events based on
evidence provided by both episodic traces and semantic informa-
tion (De Brigard 2014a). Alternative understandings are available
(Michaelian 2016b), but they concur that, at least in typical cases,
not all of the content of a given retrieved memory originates in
the subject’s experience of the remembered event. This, in turn,
implies that retrieved memories will often be, to some degree, inac-
curate with respect to remembered events. But construction does
not make inaccuracy inevitable: The incorporation of nonexperien-
tial information into a retrieved memory representation, in particu-
lar, does not necessarily imply inaccuracy, simply because
incorporated information may itself be accurate (Michaelian 2013).

The construction claim is essential to the communicative
account: If the point of making memory claims is not to convey
accurate descriptions of past events but rather to convey descrip-
tions that the subject wants an audience to endorse, a constructive
memory process is needed to enable the subject to generate suit-
able representations of events. The claim is likewise essential to
the future-oriented account: The MTT system must be able to con-
structively recombine and modify information from various sources
in order to generate representations of possible events in episodic
future thinking, and if episodic remembering is carried out by the
same system, it is bound to be constructive in the same sense.

The misleadingness claim: Together, the (weakened) autonoesis
claim and the construction claim imply the misleadingness claim.
If the autonoesis claim is right, a memory might be false even if
the event that it represents occurred exactly as the belief repre-
sents it as having occurred. In particular, the belief will be false
in cases in which its first-order content originates at least in part
in a source other than the subject’s own experience of the
event. If the construction claim is right, such cases occur fre-
quently. Indeed, because, as M&C acknowledge, episodic
remembering is driven as much by current beliefs as by episodic
traces, they are the rule rather than the exception. Therefore,
the second-order component of a memory belief—and the
belief as a whole — will frequently be false. In short, both the com-
municative account and the future-oriented account are commit-
ted to the claim that episodic memory beliefs are frequently false,
not because construction results in inaccurate representations of
events, but rather because autonoesis results in inaccurate meta-
representations of the relationship between representations and
the sources in which they originate, both where events are repre-
sented inaccurately and where they are represented accurately.

We might, in principle, attempt to avoid the misleadingness
claim by rejecting either the construction claim or the autonoesis
claim, but we have good reason to accept both of these claims. We
might also attempt to avoid it by modifying the metarepresenta-
tional understanding of autonoesis so that the autonoesis claim
says that the second-order component of a retrieved memory
informs a subject only that part of the first-order component of
the memory, as opposed to the first-order component as a
whole, originates in the subject’s experience of the event, but it
is unclear whether this is compatible with the roles assigned to
autonoesis by the communicative and future-oriented accounts.
We may thus be forced to accept the counterintuitive conclusion
that episodic memory is indeed systematically misleading.

Autonoesis and dissociative identity disorder
doi:10.1017/50140525X 17001558, 23
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Abstract: Dissociative identity disorder is characterised by the presence in
one individual of two or more alternative personality states (alters). For

such individuals, the memory representation of a particular event can
have full episodic, autonoetic status for one alter, while having the status
of knowledge or even being inaccessible to a second alter. This
phenomenon appears to create difficulties for a purely representational
theory and is presented to Mahr & Csibra (M&C) for their consideration.

A good test of a framework is the way in which it handles rare
cases. The challenging example I wish to introduce for Mahr &
Csibra’s (M&C’s) consideration is that of the episodic memory
of individuals with dissociative identity disorder.

The Diagnostic and Statistical Manual of Mental Disorders (5th
ed.; DSM-V) diagnostic category for dissociative identity disorder
(DID) has two main criteria:

A. Disruption of identity characterized by two or more distinct
personality states. ...

B. Recurrent gaps in the recall of everyday events, important per-
sonal information, and for traumatic events that are inconsistent with
ordinary forgetting. (American Psychiatric Association 2013, p. 292)

Other criteria include the ruling out of cultural factors and general
medical conditions. Any gap in the recall of everyday events is usually
filled by the recall of another personality state. Thus, detail of the
previous day’s activities might be traced by piecing together the
(non-overlapping) episodic recall of three or four alters.

With DID patients, then, the phenomenon of interest relates to
what one alternative personality state (alter) knows about what
happened to another alter. One experimental demonstration of
this involves an alter learning 24 nouns. A second alter, who
denies all knowledge of the preceding procedure, is taught a dif-
ferent set of nouns. A week later, without warning, the second
alter is brought out and asked to follow a recognition memory
test with the 48 stimuli together with distractors. Huntjens et al.
(2003; 2007) found that their DID subjects responded to the
words presented to the other alter as though they had previously
seen them, in spite of having no recollection of the presentation.
These authors conclude that “dissociators ... seem to be charac-
terised by the belief of being unable to recall information
instead of an actual retrieval inability” (2007, p. 788, their
italics). This situation, where there is no phenomenal experience
of an event, but where the event is exerting a clear influence on
behaviour, matches the phenomenon of post-hypnotic amnesia
(e.g., Smith et al. 2013). Here, subjects claim no recollection of
recent experiences which, nonetheless, affect current behaviour.
Smith et al. (2013) have suggested that executive processes are
responsible for controlling the initial access to material and then
determine whether retrieved information is allowed into con-
sciousness. However, material that has been accessed will exert
some influence on processing even though it is not allowed into
consciousness. Morton (2017) gives a similar account for the
results of Huntjens et al. (2003; 2012) described above.

Using the same experimental procedure as Huntjens et al.
(2003), Morton (2012; 2017) found two individuals with DID
where one alter responded to the words that had been presented
to another alter in exactly the same way as they responded to the
control words. In other words, this material could not even be
accessed by the second alter despite being a full part of the first
alter’s phenomenal past.

Similar results have been shown with more complex material.
Reinders et al. (2003) studied DID patients who were in either
a trauma-related identity state or a neutral identity state. The
former generated an autobiographical traumatic memory that
the latter failed to recognise as relating to themselves. These
memories were contrasted to neutral memory scripts, which
both states accepted as autobiographical. The two scripts were
put into the third person and read in a neutral tone to the patients
while they were in a scanner. The scans were similar with the
neutral script for the two states, and there were only small differ-
ences between the scans of the two scripts for the neutral identity
state. The big difference occurred when the trauma-related state
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listened to the trauma script. Note that not only did the neutral
identity states claim they did not recognise the trauma story as rel-
evant to themselves, but also their brain response backed that up;
there was an amnesic barrier between the alters.

The possible problem for the M&C position, then, is that an
episodic memory, fully self-referential and autonoetic when
accessed by one alter, behaves totally differently when accessed
by another alter. In some cases, the material is treated as knowl-
edge, and in other cases it is treated as though it does not exist.
This seems to create problems if the differences between episodic
memory, event memory, and beliefs are simply there in the rep-
resentations, as M&C seem to claim. The alternative way of think-
ing about this seeming paradox has two components. First, the
emphasis would be on meta-cognitive processes: what other
people refer to as executive processes. This is distinct from the
metarepresentational format referred to by M&C, which would
be seen as the product of current processing. The second compo-
nent is the retrieval process itself. If one thinks in terms of
context-sensitive memory (e.g., Godden & Baddeley 1975), it is
natural to treat some notion of self as a part of the addressable
section of a memory representation. This would have a normal
use of distinguishing between representations of events that
were first- or secondhand. Its interpretation by the executive
(meta-cognitive) processes would give rise to autonoesis.

Within such a framework, the treatment of the DID case is
straightforward as outlined above. Executive processes use the
self marker specific to the alter that is currently active either to
restrict whether material can be made conscious or, in other
cases, whether the memory representations can be accessed at
all. In this way a particular representation can either have an
autonoetic character or not. The apparent paradox is solved
here by the use of processing. It is not immediately apparent
how a representational view such as that put forward by M&C
would deal with it. I leave it in their hands.

Epistemic authority, episodic memory, and the
sense of self
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Abstract: The distinctive feature of episodic memory is autonoesis, the
feeling that one’s awareness of particular past events is grounded in
firsthand experience. Autonoesis guides us in sharing our experiences of
past events, not by telling us when our credibility is at stake, but by
telling us what others will find informative; it also supports the sense of
an enduring self.

Human knowledge of past particular events is enabled not only by
episodic memory, but also by semantic memory and by inference:
for example, in detective work from currently perceivable evi-
dence. With various ways of knowing past events, it is an interest-
ing question why we have autonoesis, the self-reflexive
consciousness that is applied to the past in episodic memory.
Mahr & Csibra (M&C) propose that its function is communica-
tive: We need to keep track of whether judgments about past
events originate in firsthand experience in order to share these
judgments most effectively with others. M&C may be right to
connect consciousness and communication, but some details of
their argument are debatable.

According to M&C, autonoesis is “the capacity that enables us
to distinguish between cases in which we can assert epistemic
authority for our own testimony and cases in which we cannot”
(sect. 3.1.1, para. 4), where asserting epistemic authority is a

matter of staking one’s credibility on the truth of what one is
asserting. However, one’s credibility is at stake in any assertion,
whether it is grounded in present or past firsthand experience,
inference, or testimony. M&C are right that one may choose to
assert that another person said something, endorsing only the
fact that this person made a statement (“Jane said that Bill was
fired”), but one may also assert the bare proposition learned
through testimony (“Bill was fired”), taking a source’s word for
it and risking one’s own reputation in spreading the gossip.
One’s reputation for reliability is at stake even if one explicitly
marks the assertion with an evidential like “apparently” to indicate
a testimonial basis, or an epistemic modal (“Bill must have been
fired”) to indicate inference; indeed, claims made with such
markers are not inherently weaker than their directly grounded
counterparts (Von Fintel & Gillies 2010).

Rather than seeing epistemic authority as something binary,
either staked or not, one might see it as a matter of degree,
with the greatest confidence vested in what we have seen for our-
selves. However, this would leave it unclear just why autonoesis
was needed alongside the simpler quantitative sensibilities that
already regulate the reliability of our reports from semantic
memory (Goldsmith et al. 2002). More qualitative ways of under-
standing epistemic authority are perhaps more promising.
Perhaps autonoesis tells us which facts we know will be most infor-
mative for others to hear. Semantic memory encodes similar facts
and regularities across a community: Indeed, the background
beliefs in which one has greatest individual confidence are most
likely to be shared already by others (Koriat 2008). By contrast,
episodic memory provides a unique record of particular events
not widely known to others, together with information on who
else witnessed these events. Knowing whether others know
about a past event may indeed be useful in arguments, but it
could also be valuable to the species for more cooperative pur-
poses in communication, just as the conscious availability of sub-
jective confidence enables pooling of current perceptual
judgments to increase accuracy in joint decision making
(Bahrami et al. 2010).

Autonoesis can fail to accompany the capacity to retrieve
events, although this is rare: Klein (2015a) reports finding only
three such cases in the literature. One describes a recently amne-
siac patient who was able, when questioned, to narrate many
details of his older brother’s death in an automobile accident
roughly a year before. When complimented on his recall, the
patient looked puzzled and insisted that it was the interviewer
who had just told him about what had happened to his brother
(Talland 1964). Despite his confusion between another’s testi-
mony and his own recall, the patient was not reported as lacking
confidence in the facts surrounding the automobile accident:
He expressed no uncertainty as to whether these were real or
merely imagined events. If this patient had detailed knowledge
of events in his personal past and the capacity to narrate these
events to others, what was he missing? Talland notes that recall
in this case was secured only by a series of prodding questions,
rather than flowing spontaneously. Autonoesis enables recognition
of what one’s audience will not already know: The intuitive sense
of private access to one’s personal past enables recognition that
description of these events will be informative to others; lacking
that sense leaves one unmotivated to share one’s knowledge.

M&C’s qualitative characterization of the epistemic role of epi-
sodic memory focuses on argument: They define episodic memory
as “an epistemic attitude taken toward the simulation of a specific
past event, which serves to justify a belief about the occurrence of
this event” (sect. 1.3, para. 1). However, one may take an episte-
mic attitude toward a simulation of a past event without remem-
bering the event in question; for example, when visualizing how an
animal might have freed itself from the broken trap one is looking
at, or when reconstructing what one must have done in the course
of last night’s drunken stupor. Beliefs about past events may be
well justified by imaginative simulation informed by current per-
ceptual input, and these simulations can make us aware of why
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we believe what we do, supporting argumentation without consti-
tuting moments of episodic memory.

M&C take the importance of having and enforcing human
social commitments as a reason for the development of episodic
memory. I agree that commitments and autonoesis are closely
linked, but I wonder about the direction of explanation: It
seems to me that in order to enter into a social commitment
binding my future self, or to feel bound by my past commitments,
I must already have the sort of sense of self, enduring in time, that
is enabled by autonoesis. M&C would be on firmer ground if
proto-humans with mere event memory could already make
social commitments, where the emergence of autonoesis could
then offer a way to strengthen and enforce those commitments.
I wonder whether the power to make social commitments
might not be just one of the many adaptive consequences of the
human sense of self (Metzinger 2004), so that autonoesis would
be better explained by its contribution to that larger construct,
with its diverse adaptive advantages.

False memories, nonbelieved memories, and
the unresolved primacy of communication
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Abstract: Mahr & Csibra (M&C) make a compelling case for a
communicative function of episodic remembering, but a less compelling
case that this is its primary function. Questions arise on whether
confirming their predictions would support their account sufficiently, on
the communicative function of preserving rich, nonbelieved memories,
and on the epistemic benefits of developing false memories via the
acceptance of misinformation.

The target article contributes appreciably to the established liter-
ature exploring the social functions —among other functions —of
accurate and inaccurate remembering (Bluck et al. 2005;
Newman & Lindsay 2009). Mahr & Csibra (M&C) prompt us to
rethink our conception of these social functions; specifically,
they propose that remembering is adaptive primarily because
communicating our memories can lead others to share our
beliefs. The case for this communicative function is compelling,
and M&C’s account lays the ground for interesting new directions
in empirical research, requiring novel methodological paradigms.
But the case for the primacy of this function over other functions
is currently unresolved.

What kinds of empirical evidence would strongly support or
falsify the primacy of communication? M&C make some reason-
able predictions, but support for these can arguably only bolster
confidence in the existence of a communicative function, not
provide evidence of its primacy. For instance, the authors
predict that people should engage in more conservative, effortful
source monitoring whenever a prospective listener is likely to be
skeptical. This prediction seems complementary to the literature
demonstrating “audience-tuning” effects on remembering (Ech-
terhoff et al. 2008); more generally, there is broad agreement
that metacognition is strategic, goal-driven (Johnson et al. 1993;
Koriat & Goldsmith 1996b), and influenced by similar processes
as is social persuasion (Blank 2009; Leding 2012; Nash et al.
2015). But does this broad agreement confirm that episodic
remembering must primarily serve communication? Not at all.
Indeed, although communicative goals undoubtedly can motivate
source monitoring, these goals do not necessarily take precedence
over other self-serving goals. When a skeptic challenges the
authority of our memories, for example, we seem in fact to

systematically prefer cheap-and-easy strategies, not reliable strat-
egies, for verifying the truth (Nash et al. 2017; Wade et al. 2014).

Additional questions arise when we stay on the matter of people
disputing their own memories. M&C emphasize that believing in
an event’s occurrence does not necessarily imply remembering
the event; however, they omit to note that the converse is also
true. That is, people frequently retain episodic memories of
events that they no longer believe truly occurred (Clark et al.
2012; Mazzoni et al. 2010; Otgaar et al. 2013; Scoboria et al.
2017). Importantly, these so-called nonbelieved memories often
retain the rich, autonoetic phenomenology that typifies believed
memories. Our ability to preserve these memories could be adap-
tive, given that our reasons for disbelieving any particular memory
may themselves transpire to be misguided (Scoboria et al. 2014).
But the existence and characteristics of nonbelieved memories
must nevertheless tell us that autonoesis is more than simply “a
proposition to the effect of ‘T had these experiences” (M&C,
sect. 1.1.2, para. 1), and that episodic remembering cannot, by
necessity, be epistemically generative. M&C must account for
the durability of autonoesis in cases where a remembered event
is not believed to have occurred.

Although M&C do not discuss nonbelieved memories, they do
give greater attention to the adaptiveness of false memories. Sus-
ceptibility to false memories might offer numerous specific bene-
fits to the rememberer (Bernstein & Loftus 2009; Howe 2011;
Nash et al. 2016), but M&C propose that this susceptibility is
also generally adaptive, because convincing ourselves of self-
serving beliefs is an essential first step toward convincing others.
They further propose a reciprocal benefit: adopting other
people’s beliefs into our own recollections can be “communica-
tively useful” as a means of enhancing our epistemic authority.
Both of these proposals warrant scrutiny.

First, is the adaptiveness of (false) remembering really contin-
gent on whether or not we communicate our memories to
others? Many examples of self-serving memories give cause for
doubt: Remembering plays well-documented roles in identity for-
mation and maintenance, for instance, and so establishing positive
self-regard — even if based on false beliefs — can provide important
benefits to well-being (Conway & Pleydell-Pearce 2000; Wilson &
Ross 2003). Episodic remembering enables us to generate and
preserve self-serving beliefs about our own past such as these
and also to generate the same self-serving beliefs in other
people. But it seems counterintuitive to imply that the adaptive
benefit of having others share our self-serving beliefs must be
greater than the adaptive benefit of us holding those beliefs
ourselves.

Second, does altering our memories to accord with another
person’s memories really afford greater epistemic authority?
Suppose that Doris and Jack observe a theft, and Doris later
claims that the thief had red hair, whereas Jack cannot recall
the thief’s hair. M&C correctly note that people typically treat
the richness and detail in others” memory reports as signals of epi-
stemic authority (Bell & Loftus 1989); the authors therefore
suggest that Jack could become an ostensibly more authoritative
source by integrating detail from Doris’s memory into his own.
Yet M&C might have equally noted that people are persuaded
by good calibration: We trust witnesses who realize what they
remember poorly, as well as what they remember well (Tenney
et al. 2007). In this sense, even patchy memories—not only
detailed memories — can signal epistemic authority. This interpre-
tation makes it more difficult to construe misinformation accep-
tance as necessarily adaptive: Jack could gain greater authority
as a witness precisely because rather than accepting the misinfor-
mation, he maintains that he cannot remember the thief’s hair.
Moreover, the benefit of accepting misinformation is even less
clear in cases where memories are altered, rather than supple-
mented. Suppose that Jack initially recalls that the thief’s hair
was brown, but nevertheless alters his recollection to accord
with Doris’s (red hair). Here, Jack’s testimony neither becomes
more detailed as a result of accepting the misinformation nor
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necessarily becomes better calibrated. Once again, false remem-
bering is unlikely to systematically enhance epistemic authority.
On the whole, M&C position their communicative account of
remembering as a challenger to popular “mental time travel”
accounts, raising astute questions that cast doubt on whether
remembering evolved primarily to serve future planning. But
before resolving, instead, that remembering evolved primarily to
serve communication, M&C too have critical questions to answer.

Developmental roots of episodic memory
doi:10.1017/50140525X 17001467, ¢26

Katherine Nelson

CUNY Graduate Center (Distinguished Professor Emerita), New York, NY
10024.

knelson@gc.cuny.edu

Abstract: Two arguments imply that Mahr & Csibra’s (M&C'’s) functional
theory is insufficient as an explanation of episodic memory: (1) The
developmental course supports a different social cultural division of
episodic and semantic memory, and (2) the existence of long-term
autobiographical memory is not explained in the functional theory but
can be seen in a broader cultural framework.

Mahr & Csibra (M&C) conclude that episodic memory functions
to justify claims about past events in collaborative cultural dis-
course. This implies the emergence of episodic memory from a
more general “semantic” base. In contrast, the developmental
account here assumes an initial experiential self-memory base
and the emergence of semantic memory in contrast to self-con-
scious experiential memory. This account enables understanding
the emergence of long-term autobiographical memory, unique
to human life and critical to a theory of human memory in cultural
context but not addressed by M&C.

M&C argue against the claim that the key feature of episodic
memory is its orientation to and use in future planning.
I concur; however, I assume that all long-term memory, in
humans and other animals, is oriented to the future, in anticipa-
tion of an event’s recurrence in whole or in part (Nelson 1993).
Episodic memory is not unique in this characterization, although
it is useful in future planning.

The developmental story views the emergence of different
memory kinds from early experiential memory of infancy.
Ample research now exists, revealing that infants as young as 9
months may remember details of an experienced scene for a
month or more. Such “prelanguage memory” (in development
or in evolution) is necessarily self-memory — memory as experi-
enced by the self. Yet specific experiential memories of infancy
and very early childhood —if they exist—are later “lost” in the
sense of “childhood amnesia”—the inability of older children
and adults to recall memories from the first three years of life.
This initial lack contrasts with the ability of most people to
recall some episodic memories from later years for many
decades. As the latter ability is the essence of episodic memory,
its emergence in childhood is an important clue to the episodic
function issue addressed by M&C.

The proposal here is that memory (initially confined to self
experience) divides in early childhood into episodic (self experi-
ences) and semantic (memory from other sources). The episodic
component develops the character of a definite self in experience
and of a specific past, the two components identified by Tulving
(1983b). The semantic component then carries general informa-
tion, whether attained through personal or other source.

Objectively, all infant memory is self-memory, and by virtue of the
fact that it is memory, it is about the past; but infants are not con-
scious of these characteristics. These components develop in child-
hood as both time concepts (seasons, days and time of day, years)
and a self-concept are acquired and elaborated in cultural contexts.
The claim here is that both episodic and semantic memory emerge

from their source in infant memory as the child engages in social cul-
tural communication through language. Substantial evidence sup-
ports the conclusion that children learn to elaborate their
memories of experience through conversations about the past with
parents and other adults (Nelson & Fivush 2004). In these and
other exchanges the idea of a unique self, contrasted with the
selves of others, becomes salient between 3 and 5 years.

The distinctive source of information, leading to the differentia-
tion of my versus other knowledge develops during this same
period (Nelson 2007). The child’s introduction to culturally shared
knowledge through language — stories, recounted events, general
information sharing, videos, and other sources —serves as a catalyst
for the eventual emergence of the two “memories™ mine and
others’ or episodic and semantic, the latter preserving information
conveyed by others as well as general knowledge of events.

One of the main claims of M&C is that a memory is not pre-
served as an episode, but is reconstructed in use. This claim is
not conflict with the developmental story: In any case, the ele-
ments of the memory that are brought into consciousness must
be accessible and realizable as belonging to a particular time
and place.

Long-term autobiographical memory that most people in many
cultures retain throughout life becomes more understandable in
the developmental view where episodic memory has personal
value. Episodic memory is focused on self-experience —the self
is an important component giving meaning to the experience.
These memories have the characteristic of all episodic memories,
but they are selected from many briefly retained episodic experi-
ences and constitute the makings of a kind of story of one’s life
(Nelson 2017). It is these memories, some from decades in the
past, that people often report as being not simply recalled but “re-
experienced.” There is no generally accepted theory of their selec-
tion from among many that are lost over time, brief or extended.

This accumulation of episodic memories is a vital part of that
system and demands explanation but is not accounted for by
M&C. A general cultural communicative use of memory is
sharing information among those in one’s cultural group. With
language (for the individual or in the group), what had been
restricted to personal memory can be shared to everyone’s advan-
tage. Your episodic memory then becomes my semantic memory.

This much is in tune with the claims of M&C. But long-term
episodic memory — autobiographical memory —seems to require
further explanation. It brings the self as a person with a history
into the cultural milieu, a contribution with the eventual possibil-
ity of its use in history, biography, group planning, poetry, novels,
and more.

Enhanced action control as a prior function of
episodic memory
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Abstract: Improved control of agency is likely to be a prior and more
important function of episodic memory than the epistemic-communicative
role pinpointed by Mahr & Csibra (M&C). Taking the memory trace
upon which scenario construction is based to be a stored internal model
produced in past perceptual processing promises to provide a better
account of autonoetic character than metarepresentational embedding,

Mahr & Csibra (M&C) argue that the proper function of episodic
memory is to support epistemic authority in communication.
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Although this is really an evolutionary claim, they explicitly eschew
historical evidence and instead present the claim as an inference
from design features. This is an accepted strategy, although one
that can misfire in “spandrel” cases, where some trait developed
for another function or simply as a by-product becomes available
for further purposes (Gould & Lewontin 1979). In this case, the
M&C functional hypothesis has consequences that may well be
considered surprising: that episodic memory has a relatively
short evolutionary history and is exclusively human.

We are skeptical that a major cognitive capacity will have one
single function. In general, there are likely to be many fitness-rel-
evant functions for any cognitive adaptation. M&C are right to
claim that episodic memory plays an epistemic role that is
useful in social interaction. But it is not clear what pressing adap-
tive problem this function helps to solve. Contrast the M&C
hypothesis with the proposal of a cheater detection module (Cos-
mides 1989; Cosmides & Tooby 1992). Those engaging in social
contracts need to defend themselves against exploitation by free
riders. But how do those engaging in communication benefit
from such authority as episodic memory confers upon beliefs? If
anything, hearers will have to exert greater vigilance to guard
against the more cunning deceptions that can be supported by
claims to have seen or heard something. Admittedly, speakers
may communicate more confidently given the source knowledge
incorporated in episodic memory. But such source knowledge is
epistemically supportive in relation to the subject’s own beliefs,
whether communicated or not. Did 1 leave the house secure?
Yes, I can remember how it looked and felt to turn the key in
the lock, so I did. That sort of inference is surely adaptively
valuable.

We think there is a strong case for holding that a prior function
of episodic memory is the fact that autonoetic recall enables expe-
rience to improve an agent’s control of his or her actions. One
remembers seeing and hearing, which is different from remem-
bering that one saw or heard, because the autonoetic character
represents the perspective of a perceptual agent. One also
remembers doing things and what that felt like, and how success-
ful the action was. Could anyone become a skilled hunter without
episodic memory? Although practice may improve proficiency in
simple skills merely in terms of acquiring dexterity and strength
(through procedural memory), improvement in any innovative
technique requires experience to enhance future performance
in a more flexible way, through episodic memory of previous
attempts and their outcomes. Just as a driver (without satellite
navigation) relies on episodic memory to retrace a once-traveled
but unfamiliar route, our ancestors needed to remember the
path through a forest, recalling dangers previously met and now
to be avoided. The special salience given to memories by social
emotions bears witness to the adaptive advantage episodic
memory gives in social interaction: remembering occasions
when one was shamed or embarrassed helps to avoid their
recurrence.

What happens when an agent draws on episodic recollection, in
the exercise of a complex skill, in the recall of a past event, or for
that matter in the social-communicative situations that M&C
highlight? We suggest that he or she has recourse to stored inter-
nal models (Petro & Muckli 2016; Wolpert et al. 1995; 1998) of
previous actions, which represent the agent in his or her interac-
tions with the environment from the agent’s point of view. The
stored internal model is the memory trace that is embellished
by a process of scenario construction. Is combining a source tag
with scenario construction and in addition embedding the
content within metarepresentation (M&C’s “distinctive epistemic
attitude”) sufficient to account for autonoesis? We think not.
M&C are right that autonoesis is a generative source of knowledge
about the personal past. But if that is so, then the metarepresen-
tation of propositional content —which they seem to claim is the
root of the autonoetic character of episodic recollection —is not
the origin of but rather derived from that source. Autonoesis is
built in from the start, rather than being added by

metarepresentation. Thus, we are puzzled by the way M&C dis-
tinguish episodic from “event” memory, in that this seems no
mere distinction between “actor” and “spectator” memory, but
between remembering with and without autonoesis. Even spec-
tating, however, involves a particular point of view that matches
the autonoetic character of later recollection. As for actions involv-
ing a deliberate intervention in an organism’s environment, these
are made possible by an organism representing itself in relation to
environmental features. It is no surprise, then, that autonoetic
self-representation should also be part of later episodic recollec-
tions. This applies to one’s remembering locking the front door;
it may even apply to a scrub jay remembering caching food
(Clayton & Dickinson 1998).

Given that the function of internal models is to fine-tune and
successfully complete actions, it is more than plausible that reac-
tivating a stored internal model will facilitate successful replication
and provide a check on successful completion. Now that we
realize the extent to which the brain is a predictive machine
(Clark 2013; 2014), we should acknowledge that the nature and
representational format of the internal model depends upon the
two-way flow of perceptual processing. Thinking of the memory
trace as merely stored information is a relic of the armchair take
on perception, whether as passive imprinting or as bottom-up
input computation. Given that the percipient is not just spectat-
ing, but also running, scrambling, and grappling, the internal
models generated and corrected in perceptual experience
operate to tune the agent for interaction with his or her environ-
ment. One consequence of this attunement is episodic memory,
then available for replicating actions, as well as social-communica-
tive purposes, which recycle a capacity already there. So, in our
view, M&C’s metarepresentational embedding of episodic
content really relates to our ability to report on our autonoetic
recollections.

Misconceptions about adaptive function
doi:10.1017/50140525X 17001480, 28

Jonathan Redshaw and Thomas Suddendorf
School of Psychology, University of Queensland, St Lucia, Brisbane, QLD
4072, Australia.

j.-redshaw@uq.edu.au t.suddendorf@psy.uq.edu.au

Abstract: Mahr & Csibra (M&QC) fail to make the important distinction
between why a trait originally evolved, why it was maintained over time,
and what its current utility is. Here we point out that episodic memory
may have originally evolved as a by-product of a general
metarepresentational capacity, and that it may have current functions
beyond the communicative domain.

Mahr & Csibra (M&C) argue that episodic memory should be
defined by its metarepresentational format, and that this format
endows it with an additional communicative function over and
above that provided by non-metarepresentational “event
memory.” Although we are sympathetic to the idea that metare-
presentations may be centrally involved in episodic memory (cf.
Redshaw 2014; Suddendorf 1999), and that the construction of
nested mental scenarios and our urge to exchange them may be
central to what distinguishes humans from other animals (Sudden-
dorf 2013), we have concerns with M&C’s characterization of
adaptive function.

Although M&C state that they are not making claims about the
actual evolutionary history of episodic memory, we do not see how
a serious discussion of adaptive function can simply sidestep this
central issue. In doing so, the authors fail to recognize the impor-
tant distinction in evolutionary biology between (1) the forces that
initially brought about a trait in the past and (2) the current utility
or present-day fitness consequences of a trait. Whereas the former
concerns adaptive function in the sense envisioned by Tinbergen
(1963), the latter may also be considered adaptive function but is
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hotly debated (e.g., see Bateson & Laland 2013; Nesse 2013).
Furthermore, the authors’ interpretation does not quite fit
either of these evolutionary conceptions of function. Instead,
they refer to the forces that have allowed a capacity to be “retained
in the selection process” (sect. 2, para. 1). Retention is a separate
issue from original function or current utility, and traits can
remain within a gene pool as long as they are not detrimental to
fitness (e.g., even if they no longer add adaptive value).

Tinbergen’s (1963) original sense of adaptive function is prob-
ably the most widespread and perhaps the most challenging ques-
tion to answer. Without a time machine, it is difficult to determine
why any trait, let alone a cognitive trait that leaves no direct fossil
record, originally evolved. Episodic memory may have evolved
because it provided our ancestors with a direct survival and/or
reproductive benefit, but it may just as well have evolved as a
by-product of another capacity with benefits in other domains.
For instance, although we agree that the capacity to form metare-
presentations may have fundamentally transformed the nature of
memory (e.g., Cheng et al. 2016; Redshaw 2014), we note that it
may have also fundamentally transformed foresight (e.g.,
Redshaw & Suddendorf 2016; Suddendorf & Corballis 2007),
communication (e.g., Suddendorf 2013; Wilson 2000), and the
understanding of minds (e.g., Perner 1991; Stone & Gerrans
2006). Therefore, it is possible that episodic memory is a by-
product of a metarepresentational capacity that initially evolved
in another domain, even if it may have current utility.

Furthermore, when considering current utility (or trait reten-
tion), there is no reason to presuppose that episodic memory
must have only one significant effect on fitness. Dextrous hands
and opposable thumbs, for instance, may have originally evolved
to allow primates to thrive in forest environments, but later on
they allowed hominins to create tools for use in the savannah
(and now they allow us to write and to engage in many other activ-
ities that may result in fitness benefits). Likewise, even if episodic
memory has a communicative function, as M&C argue (and we
agree that it has), it may also have many other current uses. For
example, it enables people to learn from an event more than
once and to draw lessons based on the discovery of connections
between two or more events (Klein et al. 2009). And despite
M&C’s protestations, episodic memory may also have a future-ori-
ented function.

One of us was involved in putting forward the case that episodic
memory is but one instantiation of a general, mental time travel
system that allows us to mentally construct scenarios situated in
the past or future (Suddendorf & Corballis 1997; 2007, cf.
Addis et al. 2007). Supporting this view, episodic memory and epi-
sodic foresight share close links in the brain (e.g., Schacter et al.
2007), in development (e.g., Busby & Suddendorf 2005), in phe-
nomenology (e.g., D’Argembeau & Van der Linden 2004), and in
their dysfunctions (e.g., Kwan et al. 2010; Race et al. 2011). And
although episodic memory probably has (current) functions of its
own, the principal benefits of this general system may lie in its
open-endedness, which allows us to imagine various future alter-
natives and subsequently shape the future to our own design.

M&C argue that this constructive perspective leaves retention
of past episodes as an accident and cannot explain why episodic
memory is frequently reliable, but this an unfair characterization
of the position. Episodic memory may well be an adaptive
design feature of the capacity for foresight (Suddendorf &
Busby 2003), but this does not mean it is an accident and its
common veracity is a mystery. Roughly accurate mental represen-
tations of past episodes are required as an arsenal of experiences
from which to extrapolate. Furthermore, to understand the
present and predict how the future may unfold, it is often neces-
sary to construct narratives that link events across time. Narratives
are of course also critical to human communication — and language
capacities may have co-evolved with mental time travel to allow
the sharing of episodic information (Suddendorf et al. 2009).
This process does not require that we represent previous experi-
ences with perfect accuracy, but it does require some level of

veracity. So we tend to store the gist of past events, and even
though reconstructions of the same event often vary over time (e.
g., Schmolck et al. 2000), we can draw on these roughly accurate
representations to construct future alternatives and evaluate them.
By comparing several options in terms of their likelihood and desir-
ability, humans are in the position to actively pursue one path over
another and to prepare for multiple contingencies (Redshaw & Sud-
dendorf 2016). Thus, in contrast to M&C’s proposal, episodic
memory may have many current functions, and a principal one
might well be to enable the creation of roughly accurate represen-
tations of potential future events that can drive prudent action.

Confabulation and epistemic authority
doi:10.1017/50140525X 17001492, €29
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Abstract: Mahr & Csibra (M&C) claim that episodic remembering’s
autonoetic character serves as an indicator of epistemic authority. This
proposal is difficult to reconcile with the existence of confabulation
errors—where participants fabricate memories of experiences that never
happened to them. Making confabulation errors damages one’s epistemic
authority, but these false memories have an autonoetic character.

I remember seeing the Grand Canyon for the first time. What's
the point of remembering what that experience was like, over
and above simply remembering that I've seen it? According to
Mahr & Csibra (M&C), the autonoetic character of episodic
memory is a signal of one’s epistemic authority about the experi-
ence. It indicates credibility, which can be conveyed to others by
asserting “I remember.”

M&C’s proclaimed ability to account for the autonoetic charac-
ter of episodic memory is exciting, and gives their account an
advantage over “future-oriented mental time travel” (sect. 2.1)
accounts. Future-oriented accounts are popular because of their
ability to explain the persistence and pervasiveness of errors in
episodic remembering. Despite their popularity, M&C rightly
note that these accounts fail to make sense of episodic
memory’s ﬁrst—person perspective. If M&C’s communicative
account is to supplant them, then they must offer their own expla-
nation of memory errors. In this commentary 1 question whether
M&C’s account of errors is successful, focusing specifically on
confabulation. Confabulation has an autonoetic character, yet
damages one’s epistemic authority.

Future-oriented accounts of episodic memory explain memory
errors by downplaying or outright denying the importance of
accuracy in the memory system. M&C’s approach must be differ-
ent. They view episodic memory as a source of epistemic author-
ity; episodic memory must be (by and large) accurate in order to
play this role. Still, they acknowledge that episodic errors are pos-
sible. M&C focus their discussion on the relationship between
memory errors and a person’s overall credibility. They begin by
noting the bidirectional influence between episodic memory and
belief. Sometimes an episodic memory forces a change in one’s
beliefs; other times beliefs alter a memory’s content. The direction
of influence is determined by the situational demands of epistemic
credibility. They cite studies indicating that people alter their mem-
ories of a past event to be consistent with public reports when doing
SO maintains or improves their status as a witness. In other cases,
where one’s credibility depends on immunity to social influence,
M&C note that participants often resist alterations. M&C also
offer a prediction about when we should expect people to be at
their most vigilant about misinformation: “If the costs of being
found wrong are high, or our audience can monitor our assertions
effectively, we ourselves should be more skeptical toward the
outputs of our own construction system ... and consequently be
less likely to form a false memory” (sect. 3.1.3, para. 4).
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To evaluate M&C’s explanation, it helps to distinguish between
different types of memory error. Elsewhere, I have argued for a
distinction between misremembering and confabulation (Robins
2016a; 2017; see also Michaelian 2016b for an expanded alterna-
tive taxonomy). Misremembering is the distortion of retained
information; confabulation is an entirely fabricated “memory.”
The errors M&C discuss are misremembering errors. They
focus on cases where one swaps or adds details to the report of
a past event. And it seems right that these edits, even when
they result in less accurate memories, will have a minimal influ-
ence on a person’s epistemic credibility overall.

Confabulation errors are different. M&C discuss Loftus’s mis-
information studies, which provide evidence of misremembering
but do not mention other suggestibility studies by Loftus and col-
leagues, which show that participants can be led, somewhat easily,
to confabulate past experiences. Loftus and Pickrell (1995), for
example, found that many participants formed false memories of
childhood experiences — events like spilling the punch at a family
wedding or being lost in a shopping mall —in response to repeated
interviews by researchers. Most importantly, these fabricated mem-
ories have an autonoetic character. These studies are intriguing,
and disturbing, because participants report details of events that
never happened, and do so from a first-person perspective.

The existence of confabulation errors is difficult to reconcile with
M&C’s communicative account of episodic memory. Feeling as if
one remembers a confabulated event would seem to present a
serious threat to one’s epistemic authority. How is this tendency
to generate false memories compatible with the view that the
feeling of remembering is a signal of epistemic certainty?

M&C do not discuss confabulation errors. This oversight is likely
due to their focus on memory’s role in communication. As they
note, “when we argue about the past, we often do not contest
whether the event in question happened, but rather in what way
it did” (sect. 3.1.1, para. 8). It is true that we do not often argue
about the occurrence of past events, but this would only seem to
make people’s willingness to invent past events all the more trou-
bling —and damning for the confabulator’s epistemic credibility if
discovered. At the very least, participants’ willingness to endorse
these false reports indicates a lack of the sort of epistemic vigilance
M&C predict that people would display in such circumstances.

One might respond, on M&C’s behalf, that the experimental
situation entices participants to comply in order to appear credi-
ble. Perhaps. But it seems equally plausible to assume that partic-
ipants would be on their best epistemic behavior while monitored
by researchers. And even if participants feel compelled to comply,
it would seem most prudent for them to accept the information
without the first-person perspective, forming an event memory
rather than an episodic one. By M&C’s own lights, adding auton-
oetic character is optional, and it is mysterious why it should
appear in these cases.

Confabulation has its limits. Few people can be led to “remem-
ber” being abducted by aliens, for instance (Clancy et al. 2002).
But the repeated empirical demonstration that mundane confab-
ulations are somewhat easy to induce is a threat to our epistemic
authority over past events and to M&C’s account of episodic
memory formed on its basis.

What psychology and cognitive neuroscience
know about the communicative function of
memory

doi:10.1017/50140525X1700156X, €30

David C. Rubin

Psychology and Neuroscience, Duke University, Durham, NC 27708.
david.rubin@duke.edu
http://psychandneuro.duke.edu/people/david-c-rubin

Abstract: Mahr & Csibra (M&C) include interesting ideas about the nature
of memory from outside of the field of cognitive psychology and cognitive

neuroscience. However, the target article’s inaccurate claims about those
fields limit its usefulness. I briefly review the most serious omissions and
distortions of the literature by the target article, including its
misrepresentation of event memory, and offer suggestions for forwarding
the goal of understanding the communicative function of memory.

The first paragraph of Mahr & Csibra’s (M&C’s) target article
claims that Tulving’s semantic versus episodic distinction “has
become virtually universally accepted.” From its earliest introduc-
tion to the present, this distinction has been controversial and
rejected by many researchers (e.g., Anderson & Ross 1980;
McKoon & Ratcliff 1979) and most of the commentaries in
Tulving’s Behavioral and Brain Science (BBS) article (Tulving
1984). A more recent BBS article (Lane et al. 2015, p. 48) notes
that “the dividing line between semantic and episodic memory
is getting harder to see.” For some of us, it is impossible (Rubin
2006). This distinction is a weak scientific basis for investigating
why we remember; moreover, it is not needed.

In the target article, the main work of the semantic-episodic dis-
tinction is to justify the concept of autonoetic consciousness.
Autonoetic consciousness was introduced after the basic epi-
sodic-semantic distinction (Tulving 1985) and can stand indepen-
dent of the rest of the claims of that distinction. Similar concepts,
such as recollection, have long been included in many theories of
memory. Moreover, autonoetic consciousness need not depend
on episodic processes. In older adults, compared to younger
adults, the subjective sense of vividness of episodic memories
that is a part of autonoetic consciousness can depend more on
neural systems related to sematic category representations
(Johnson et al. 2015).

The first paragraph of the target article also claims that memory
research has been “preoccupied with studying the capabilities of
human memory rather than aiming to illuminate its function.”
However, the functions considered in the target article are
limited to a small subset of intellectual traditions. M&C do not
cite serious, influential researchers as alternative approaches.
These include Berntsen, Bluck, Boals, McAdams, Habermas,
and Tomasello (e.g., Bluck et al. 2005; Boals & Klein 2005;
Harris et al. 2014; McAdams 2006; 2013; Rasmussen & Berntsen
2009; Tomasello 1999; Tomasello et al. 2005). Studies of the
theory of mind that address the functions of memory, including
the communicative function, are also not mentioned. The goals
of the target article would be better served by a broad examination
of its key communicative function concept.

M&C wrongly claim in their abstract that, in considering “epi-
sodic memory functions,” researchers have “focused on explaining
its constructive character through its role in future-oriented
mental time travel,” a recent and relatively minor influence on
the development of theories of constructive memory. The long
history of theories of the constructive nature of memory is mini-
mized (e.g., Bartlett 1932; Barsalou 1988; Brewer 1986; Neisser
1967; 1976; Neisser & Fivush 1994; for reviews, see Rubin
2006; 2014). The integration of these and similar theories could
increase our understanding of the communicative function.

There is also a great deal known about the neural basis of
memory and especially autobiographical memory that is relevant
to the target article. These include papers that distinguish
between laboratory-episodic and autobiographical memory
studies that vary on communicative function in ways that would
inform the key issues of the target article (e.g., Cabeza et al.
2004; Cabeza & St. Jacques 2007; McDermott et al. 2009; St.
Jacques 2012). In summary, the target article omits major theoret-
ical and empirical work on episodic memory, memory functions,
the constructive nature of memory, and the neural basis of
memory. Moreover, it does not fairly represent many areas it
includes. I focus on one area related to my own work.

In section 1.1.3, on event memory and episodic memory, M&C
review a collection of theories that share little beyond the use of
the word “event.” They note that different formulations of event
memory are deficient in one, but not all, of the following: location
in subjective time, conscious awareness, self-reference, source
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information, and narrative structure. M&C put them all into an
idea blender and make a homogenized, conceptual smoothie
that retains nothing that could be of any theoretical use. There
is a failure to note that one theory of event memory, which the
target article cites (Rubin & Umanath 2015), aims to replace
the role played by episodic memory with event memories,
defined as memories including scenes, as the key scientifically
based distinction. It keeps episodic memory as a special case,
which has a whole host of other properties (Tulving 1984,
p- 224, Table 1; Rubin & Umanath 2015, p. 3, Table 2), not all
of which are related to the communicative function. Unlike the
properties of event memory listed as contrasting to episodic
memory in Table 1 of the target article, it claims event memories
(i.e., memories with scenes) can be epistemically generative and
autonoetic.

Amnesia and the loss of the ability to imagine a generic scene,
such as a beach on a sunny day, co-occur when the neural damage
is to the hippocampi (e.g., Hassabis et al. 2007b; Maguire & Mul-
lally 2013; Tulving 1985) or earlier in the visual ventral stream
(Greenberg et al. 2005; Rubin & Greenberg 1998). These neuro-
psychological studies are supported by functional magnetic reso-
nance imaging (fMRI) activation studies (e.g., Epstein &
Kanwisher 1998; Mullally & Maguire 2013). Therefore, scene
construction has a much clearer neural basis than episodic
memory and a clear and, until recently, unexpected role in
amnesia. The mental construction of any scene must be done
from a specific location and time, which introduces a self
located in space and time. In terms of the theory of event
memory, this self is a necessary, but need not be a sufficient, con-
dition for a sense of reliving and for belief that depends on a recol-
lected memory of a real or imagined event. Thus, the construction
of real and imagined scenes is central to communicating autobio-
graphical memories that are perceived as relived and accurate.
Visual scenes may play a role in communicative function that is
at least as important as aspects of memory the target article
considers.

Morgan’s canon is not evidence
doi:10.1017/50140525X17001509, e31
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Abstract: Mahr & Csibra’s (M&C’s) account of the communicative
function of episodic memory relies more heavily on the case against
episodic memory in nonhumans than their description suggests.
Although the communicative function of episodic memory may be
accurate as it pertains to human behaviour, we question whether
Morgan’s canon is a suitable foundation on which to build theories of
supposedly human-specific traits.

Mahr & Csibra’s (M&C’s) account rests in part on the literature
on human cognition but stands full weight upon Morgan’s
canon — namely, that in nonhuman behaviour, it is to the simplest
levels of explanation that we must first appeal. Our approach is not
to argue that M&C’s thesis is wrong. However, Morgan’s canon
does not permit a rejection outright of higher cognitive processes
in other species, because it is not evidence. Therefore, the unfal-
sifiability of M&C’s account correlates perfectly with the provabil-
ity of the presence of episodic memory in non-linguistic species.
The canon is at best a sort of subjective (and likely anthropocen-
tric) Bayesian prior, with a theoretically tenuous default setting of
zero. We briefly present the case against zero, and for reasons of
space focus on only two species: scrub jays and rhesus monkeys.

M&C’s definitions of episodic memory and autonoesis are
intrinsically human-specific, so we adopt a broad, “traditional”
definition of episodic memory as the integrated knowledge of

what, where, and when (WWW) something occurred, coupled
with a sense of recollection or re-experience (autonoesis) when
accessing this information. M&C redefine autonoesis somewhat
more specifically than this, as an outcome of the metarepresenta-
tion of a scenario under the “epistemic attitude of remembering”
(sect. 1.1.2, para. 5). We thus briefly examine evidence for WWW
memory and the metarepresentation of memory, the latter being
as close as empirical research on nonhumans can presently get to
the authors’ own definition, and invite the readers to draw their
own conclusion.

Our first point is that WWW memory has been observed in a
number of species (for a review, see Cheke & Clayton 2010),
but it is in scrub jays that it has been most thoroughly examined.
Jays selectively recover cached food according to when they cache
it (i.e., if too long a time has passed, the worms perish, but the
peanuts are fine), what it is (worms are tastier than peanuts,
given the choice), and where they bury it (Clayton & Dickinson
1998; 1999b). Moreover, they can flexibly adapt to recover food
types they have not recently been fed to satiety on (Clayton &
Dickinson 1999a), show flexible awareness of the rate at which dif-
ferent food types decline in freshness (Clayton et al. 2001) or
improve as they “ripen” (de Kort et al. 2005), can update their
information about cached foods even between caching and recov-
ery (Clayton et al. 2003), show awareness of which individuals may
have been watching them while they cached (Dally et al. 2006),
and can dissociate the location of specific food from other, less
preferred food in the same container (Clayton & Dickinson
1999b). Clayton and colleagues, mindful of the autonoetic compo-
nent of episodic memory that only language users can realistically
convey, termed this “episodic-like” memory (see also Clayton &
Russell 2009). Overall, this pattern of results suggests that the
jays form an integrated and cognitively rich WWW memory (de
Kort et al. 2005). Moreover, this memory is grounded in the
jay’s own agentive experience. This need not be a trivial point -
the ability to judge a signal as unreliable, even from a conspecific
(e.g., Cheney & Seyfarth 1988), suggests there is theoretical utility
in retaining some aspect of the self as the source of information.

Second, there is also by now a substantial body of evidence sug-
gesting nonhumans can metarepresent their own memory —
essentially “know what they remember.” Rhesus monkeys are
the species for which the greatest amount of evidence is available.
For example, in delayed matching-to-sample tests, the subject is
presented with a stimulus to remember and then given a multi-
ple-choice memory task after an intervening delay. The subject
is either forced to take the test or given the opportunity to opt
out before doing so. Rhesus monkeys showed evidence of
greater accuracy on memory tests they chose to take than on
memory tests that were forced (Hampton 2001) and were more
likely to “bet” more on tests they were about to answer correctly
or felt they already answered correctly (Morgan et al. 2014), sug-
gesting that they could assess their own memories, even in the
absence of the stimuli, and chose to take tests when their confi-
dence was relatively high. In another task, rhesus monkeys were
presented with a number of tubes and either witnessed one of
them being baited with food or had no knowledge of which
tube the food was in. The monkeys were more likely to look
into the tubes first when they had no memory of where the
food was than when they had seen the baiting, indicating that
they “knew when they didn’t know” (Basile et al. 2015; Templer
& Hampton 2012; see also Hampton & Hampstead 2006). More-
over, these apparently metacognitive judgments have been shown
to transfer across different tasks, lending weight to the argument
that they are cognitively independent of associative learning and
stimulus —or task-specific factors (Kornell et al. 2007; Morgan
et al. 2014).

Crucially, we do not claim that nonhuman animals must have
episodic memory or metamemory (Hampton 2009), and we
believe that M&C’s central argument may be correct, particularly
as it pertains to humans, and may furthermore be testable. For
example, in English we can make the distinction between the
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episodic past (e.g., “I remember posting the letter”) versus non-
episodic past (e.g., “I remembered to post the letter”). One possi-
ble test of M&C’s account could involve asking which sentence
was more “ill-willed” when the participant knew the speaker was
lying. Insofar as we may tie our reputations to the mast of our epi-
stemic authority, we suspect the majority would be particularly
irked by the invocation of specifically episodic rather than seman-
tic memory in “I remember posting ... .” However, the validity of
the human story rests on the invalidity of the nonhuman one.
Whether we should begin to look in more detail at the crux of
M&C’s profoundly human account of episodic memory, we
leave to the reader to decide.
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Abstract: According to Mahr & Csibra (M&C), the view that the
constructive nature of episodic memory is related to its role in
simulating future events has difficulty explaining why memory is often
accurate. We hold this view, but disagree with their conclusion. Here
we consider ideas and evidence regarding flexible recombination
processes in episodic retrieval that accommodate both accuracy and
distortion.

Mahr & Csibra (M&C) bring together considerable evidence and
ideas to advance their primary thesis that an important function of
episodic memory is to support communicative interactions. We
find merit in this discussion, but focus on a different aspect of
M&C’s target article.

M&C highlight what they believe is a problem with theories
that hold that the constructive nature of episodic memory, and
associated vulnerability to errors and distortions, is related to
the role of episodic memory in constructing simulations of
future events: The fact that episodic memory is often veridical
“becomes mysterious in this view” (sect. 2.1.1, para. 2). M&C
cite Schacter and Addis (2007) as proponents of this view, and
others have advanced similar ideas (cf. Dudai & Carruthers
2005; Suddendorf & Corballis 2007). In what follows, we focus
on our own perspective, the constructive episodic simulation
hypothesis (Schacter & Addis 2007). We disagree with M&C’s
assertion that in our view, it is mysterious that episodic memory
can be veridical.

According to the constructive episodic simulation hypothesis,
remembering past experiences and simulating future experiences
rely on similar kinds of episodic information and processes,
including relational processing (e.g., Eichenbaum & Cohen
2014): the capacity to bind together distinct elements of experi-
ences (for additional discussion, see Roberts et al. 2017). Our per-
spective further maintains that simulating future events requires a
system that supports flexible recombination of details from past
events into novel scenarios, which entails relational processing.
Thus, episodic memory possesses key characteristics that make
it adaptive for simulating alternative future scenarios and “trying
out” novel approaches to those scenarios based on past experi-
ences. However, the flexible recombination processes that are
critical for episodic simulation can also make the system prone
to errors that arise from mistakenly combining elements of

stored episodes. Such memory conjunction errors (Reinitz et al.
1992) and related source misattributions (Johnson et al. 1993)
are common forms of memory distortion (Devitt & Schacter
2016; Schacter 2001).

Critically, our emphasis on the perils of flexible recombination
need not mean that the veridicality of episodic memory is myste-
rious. From our perspective, episodic memory is often accurate
because constructing useful simulations of future experiences
that benefit from what actually happened in relevant past experi-
ences requires some degree of accurate representation; a memory
system entirely lacking the capacity for accurate representation
would be virtually useless for simulating the future based on the
past. We already know from work on affective forecasting errors
that limitations on episodic memory can produce inaccurate sim-
ulations of future happiness (Gilbert & Wilson 2007), highlighting
that some degree of veridicality in episodic memory is critical for
constructing accurate simulations of future experiences (see also,
Schacter 2012). M&C (sect. 2.1.2) acknowledge that memory
veridicality is important for future simulation, but seek to attribute
this feature to semantic memory. We agree that semantic memory
is critical for future thinking and may contribute to its accuracy,
but we have shown in several studies that episodic memory
makes distinct contributions to future imagining that are experi-
mentally dissociable from semantic memory (Schacter &
Madore 2016). Moreover, future thinking that relies solely on
semantic memory (e.g., established schemas) would lack the flex-
ibility that we think characterizes episodic memory and is crucial
for future simulation.

In Schacter and Addis (2007), we addressed the issue of
memory veridicality, emphasizing that although “a memory
system that simply stored rote records of what happened in the
past would not be well suited to simulating future events,” the
system we envisaged “can draw on elements of the past and
retain the general sense or gist of what has happened” (p. 778).
Remembering gist information may partly reflect the influence
of semantic memory, but the key point is that we rejected the
notion of an episodic memory that draws on “rote records” and
did not reject the broader idea that episodic memory is to some
extent veridical.

It should therefore be clear that from our view, the link between
memory errors and constructing novel event simulations based on
elements of past experiences depends specifically on the involve-
ment of flexible recombination processes in episodic simulation,
not on a wholesale dismissal of veridicality in episodic memory.
Although in Schacter and Addis (2007) we cited no experimental
evidence for a link between flexible recombination and memory
errors, we have recently produced such evidence. Devitt et al.
(2016) used an experimental recombination paradigm, where
people, places, and objects that occurred together in actual past
experiences are recombined into novel arrangements by an exper-
imenter, and participants are then asked to imagine events involv-
ing the recombined details. Devitt et al. (2016) reported that such
recombinatory processing sometimes resulted in autobiographical
memory conjunction errors, where participants claimed that a
novel, recombined event actually happened in the past. Carpenter
and Schacter (2017) adapted an associative inference paradigm
(Zeithamova & Preston 2010) that requires combining information
from separate episodes involving people, objects, and contextual
settings to make inferences about individuals who are linked to
one another because each is paired with the same object. Across
four experiments, Carpenter and Schacter (2017) showed that par-
ticipants are more susceptible to false memories that result from
mistakenly combining contextual details from related episodes
when they make correct compared with incorrect inferences
about the relations between the people in these episodes. Criti-
cally, this boost in false memories occurred only when contextual
details were probed after (versus before) an associative inference
test that engaged flexible recombination processes.

These findings highlight that flexible recombination—not
mental time travel into the future per se —likely underpins the
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link between episodic simulation and subsequent memory errors.
Episodic future simulations rely on flexible recombination, but so
do simulations of present and past events (Addis et al. 2009;
Schacter et al. 2012; 2015). Future simulation is perhaps the
main adaptive function served by flexible recombination pro-
cesses, but is not the only one (Schacter et al. 2015). A memory
system that supports episodic simulation requires some veridical-
ity to benefit from past experiences, but reliance on flexible
recombination to construct simulations can undermine memory
accuracy when elements of experiences are mistakenly combined.
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Abstract: Mahr & Csibra (M&C) propose that episodic memory evolved
to support epistemic authority in social communication. We argue for a
more parsimonious interpretation whereby episodic memory subserves a
broader preparatory function for both social and non-social behavior.
We conclude by highlighting that functional accounts of episodic
memory may need to consider the complex interrelations between self
and subjective time.

Since the publication of Tulving’s (1983b) treatise on episodic
memory, psychologists and cognitive neuroscientists have
amassed an impressive amount of data elucidating the cognitive
and neural mechanisms that give rise to and support first-person
accounts of the experienced past (for reviews, see Dickerson &
Eichenbaum 2010; Szpunar & McDermott 2008b; Tulving
2002a). Nonetheless, relatively little is known about why healthy
human adults possess this capacity. Mahr & Csibra (M&C)
propose that the defining component of episodic memory — the
capacity to mentally re-experience the self in subjective time or
autonoetic consciousness — may have evolved to support the nego-
tiation of epistemic authority in social communication. According
to this account, episodic memory enables people to ascribe confi-
dence in their reporting of the personal past when interacting with
others.

Although episodic memory undoubtedly serves to fine-tune the
nature and quality of human interactions, we suggest that social
communication represents but one instance wherein this capacity
bestows an advantage for its owner. The crux of our argument is
that many non-social circumstances also require an accurate and
confident recounting of specific past experiences as a means for
supporting adaptive behavior. As one example, consider the
behavior of an individual who decides to walk home along the
longer of two paths on the basis of a recent negative experience
along the shorter path. In this case, the debate (deciding
between the longer, safer route vs. the more convenient, but
riskier route) takes place within the individual’s mind, and men-
tally re-experiencing a pertinent past episode may help justify
the most appropriate course of action. Because it is difficult to
ascertain the circumstances of our evolutionary history under
which recollections first emerged to guide behavior, a comprehen-
sive functional account of episodic memory should be able to

explain why salient past experiences tend to guide behavior in
both social and non-social domains. In formulating his theory of
episodic memory, Tulving (1985, pp. 9-10) seemingly envisioned
such an account, stating that “the adaptive value of episodic
memory and autonoetic consciousness lies in the heightened sub-
jective certainty with which organisms endowed with such
memory and consciousness believe, and are willing to act upon,
information retrieved from memory ... lead[ing] to more decisive
action in the present and more effective planning for the future.”

Beyond providing a sense of added certainty in guiding behav-
ior, episodic memory may also play a pivotal role in conceptualiz-
ing the self’s existence across time. Current events often cue
spontaneous retrieval of past events, and these recursive remind-
ings (Hintzman 2004) help bridge the recollected past with the
anticipated future. Profoundly amnesic patients with episodic
memory deficits that preclude recollection of much or all of the
personal past and simulation of the personal future provide a
window into the nature of this relation. Indeed, a striking deficit
for patients with a dysfunctional episodic memory is that they
are often “lost in time.” For example, about 40 years after a
medial-temporal lobe resection to alleviate chronic seizures,
patient HM mistakenly believed that he had memory problems
for only about one year (Corkin 2013). Similarly, following a
motorcycle accident that resulted in diffuse brain damage,
patient KC was unable to answer the simple question “how old
are you?” even though he knew the date of his birth, because
he did not know the current year in which he lived (Rosenbaum
et al. 2005).

Of course, the aforementioned observations of amnesic patients
are selective and are not intended to imply that amnesic patients
lack a self-concept or the ability to think about time. Indeed,
semantic knowledge may be sufficient to support cognitions
about the self (Klein & Gangi 2010). Moreover, M&C highlight
that K.C. showed delayed discounting (Kwan et al. 2012), suggest-
ing that episodic memory is not necessary for some future-ori-
ented aspects of cognition. Although people may be able
imagine the future in a manner that does not involve episodic
memory (Szpunar et al. 2014), this should not eliminate the pos-
sibility that episodic memory is necessary for future thinking that
requires extending the self in time. We believe that two pieces of
evidence support our argument. First, given that nonhuman
animals such as pigeons and rats can discount future outcomes
(Vanderveldt et al. 2016), it is unlikely that episodic memory is
necessary for judgments of intertemporal choice. Second,
whereas healthy human adults use event simulations to curb
their tendency to discount future outcomes (Benoit et al. 2011;
Peters & Biichel 2010), amnesic patients do not (Palombo et al.
2015). For instance, even though Kwan et al. (2015) found that
some amnesic patients could use personally relevant future sce-
narios to support farsighted decisions, their amnesic patients
experienced great difficulty generating relevant future scenarios
and were aided by either personal calendars or relatives. Hence,
in the absence of external support, an impaired episodic
memory system is associated with an impoverished perspective
of the self across time.

Finally, whereas we and M&C have focused primarily on the
adaptive value of the autonoetic component of episodic
memory, that is, mentally re-experiencing the self in subjective
time, Tulving (2002b) further mused about the capacity to be
aware of the subjective time in which the self exists. The distinc-
tion is subtle but may be important for understanding the evolu-
tion of episodic memory and of the human race as a whole. In
theorizing about its functions, Tulving noted that the awareness
of subjective time is integral to the ability of humans to establish
a continued culture by which the world is altered to suit their
needs, rather than adapting to the world. If humans did not
possess the capacity to project their minds into the future, they
would have no reason to alter their behavior, based on relevant
past experiences or otherwise, to suit the future that is yet to
exist (Tulving & Szpunar 2012; see also Klein 2013c).
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Abstract: Episodic memories are distinct from semantic memories in that
they are epistemically generative and privileged. Whereas Mahr & Csibra
(M&C) develop a metarepresentational account of epistemic vigilance, we
propose an explanation that builds on our notion of scenario construction:
The way an event of the past is presented in episodic memory recall
explains the epistemic generativity and privilegedness of episodic memory.

A characteristic feature of episodic memories, as pointed out
by Mahr & Csibra (M&C), is that they are epistemically gen-
erative, rather than epistemically preservative: An episodic
memory may generate extra epistemic justification for beliefs
without being a belief itself. In this respect, episodic memories
are analogous to perceptions, which are not beliefs either, even
though their contents often ground beliefs, but sometimes also
conflict with what is believed (e.g., in known perceptual illu-
sions). Semantic memories (including non-episodic memories
of particular events), in contrast, consist of beliefs that merely
preserve their justificatory status within the belief system.
When a 46-year-old asks himself what happened during the
fall of the Berlin Wall almost three decades ago, a justification
for him to form the belief that people were dancing on the
wall may derive from a mnemonic simulation of that scenario.
This simulation may draw on sensory as well as agentive and
emotional information from episodic memory traces that were
grounded in some of his experiences at the wall on November
9, 1989 (Cheng et al. 2016). A 20-year-old may also be justified
to believe that people were dancing, but on the basis of recalling
what she learned about the fall of the wall from other people or
media. In her case, no new belief is formed, no extra justifica-
tion gained. Another, closely related feature in need of explana-
tion is why episodic memories have an epistemic status
privileged over other sources of knowledge (although not
infallible).

To account for the epistemic generativity of episodic memory,
M&C postulate that subjects maintain a certain metarepresenta-
tional attitude toward the contents of their episodic memories —
self-directed epistemic vigilance involving source monitoring.
Through such a metarepresentational attitude, they hold, subjects
are justified that the event information was obtained firsthand,
that is, through their own experience. This “autonoetic” aspect
privileges episodic memories over other sources of knowledge.
Building on our notion of scenario construction as mnemonic sim-
ulation (Cheng & Werning 2016; Cheng et al. 2016), we propose
an alternative view: It is the way an event of the past is presented
in episodic memory recall rather than a metarepresentational atti-
tude of the subject that explains the epistemic generativity and
privileged status of episodic memory and distinguishes it from
semantic memory.

To M&C one may object that, even though semantic memory
(e.g., “it takes me 40 minutes to drive to work”) fails to be episte-
mically generative, one may still assume a metarepresentational
attitude toward its content. A subject may, for example, have
the (justified) belief that the memory content is based on repeated
experiences (“my commute has always taken me 40 minutes”).

The subject may well represent a memory’s source even though
the memory is non-episodic. As a matter of intersubjective
epistemic vigilance, the subject may even be able to recur to
this source information when asked for a justification in
communication. The capacity to assume a metarepresentational
attitude toward a memory’s content as a means of epistemic vigi-
lance is thus not distinctive for episodic memory and, hence, not
sufficient to explain its epistemic generativity and privileged
status.

Moreover, if epistemic vigilance was the crucial function of
autonoetic consciousness in episodic memory, as M&C postulate,
then we would expect that there would have been an evolutionary
pressure for humans to develop a measure for gauging the accu-
racy of their episodic memories. That is, the rememberer
should be more confident of the content of her belief for those
memories that are likely accurate than for those that are not,
because epistemic vigilance is essential in social communication,
and the confidence of the rememberer is an important source
of information for the recipient to gauge the accuracy of socially
communicated beliefs derived from episodic memories. We
would, therefore, expect the self-assessed confidence in our own
episodic memories to be strongly predictive of the accuracy of
our memories. However, there is ample empirical evidence that
contradicts this prediction. A number of studies suggest that
even for highly memorable events, so-called flashbulb memories,
the self-assessed confidence in a memory either has no, or only a
very weak, correlation with its accuracy (Neisser & Harsch 1992;
Talarico & Rubin 2003).

Let us now briefly sketch an alternative explanation. According
to our view, in episodic memory recall a scenario of the event in
question is mentally constructed such that the following holds:

(1) Information contained in episodic memory traces is com-
bined with semantic information — prototypical features are filled
in and need not be stored.

(2) Memory traces contain only physical “gist” information and
are not conceptual mental representations themselves. They are,
in particular, not compositional (Werning 2005) or systematic
(McLaughlin 2009). A compositional representation is generated
only during recall (Cheng & Werning 2013).

(3) Memory traces constitute a reliable causal link between
experience and recall (Cheng & Werning 2016; Werning &
Cheng 2017).

(4) The resulting scenarios are typically perspectival —which
means more than just exhibiting a sensory viewpoint: they also
involve an action direction and emotional stance (Russell &
Hanna 2012).

(5) Scenarios are often vivid and in various respects resemble
(but also differ from) the contents of perceptions.

First, from (2) it immediately follows that episodic memory
traces are not beliefs because beliefs are conceptual mental repre-
sentations. Only after recall is a hitherto non-existing belief
formed. Second, the constructed scenario may serve as the
source of epistemic justification. This is because, presupposing
(3), scenario construction is —in a statistical sense —an epistemi-
cally reliable process (Goldman 1986). Episodic memory is
hence epistemically generative. The fact that the constructed
scenario is (typically) perspectival — following (4) —and in its viv-
idness (often) resembles the contents of perceptions —following
(5) —makes it finally likely that the presented event was experi-
enced firsthand. This is a probabilistic relation, and the typical
phenomenology of scenarios just serves as an indicator for its
authenticity. This does not preclude that semantic memories
may also in certain cases possess a perspective and some vivid-
ness. The epistemic privilegedness of episodic memory —as
well as its epistemic generativity — is thus more a matter of statis-
tics than of principle.
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Abstract: In response to the commentaries, we clarify and defend
our characterization of both the nature and function of episodic
memory. Regarding the nature of episodic memory, we extend
the distinction between event and episodic memory and discuss
the relational role of episodic memory. We also address
arguments against our characterization of autonoesis and argue
that, while self-referential, it needs to be distinguished from an
agentive notion of self. Regarding the function of episodic
memory, we review arguments about the relation between future
mental time travel and memory veridicality; clarify the relation
between autonoesis, veridicality, and confidence; and finally
discuss the role of episodic memory in diachronic commitments.

R1. Introduction

We are grateful to all commentators for the stimulating and
informative comments, which allowed us to clarify and
extend certain aspects of our account and to understand
our theory better through the lens of the criticism they pro-
vided. Unfortunately, even though the commentaries
raised many valid points, we could address most of them
only cursorily.

Let us mention at the outset a few issues that appeared
recurrently in the commentaries: First, the target article
offered arguments for a novel functional view of episodic
memory. Such an article can necessarily only address
some aspects of episodic memory, and we focused on
what we perceived to be the crucial ones. We thus did
not aim to review the entire literature relevant to episodic
memory. Some commentators have accused us of not
having mentioned certain proposals and evidence found
in the literature on episodic memory (Berntsen; Hirst &
Echterhoff; Rubin). We did so intentionally in order to
not deviate from the arguments we intended to make.

Second, to make a functionalist claim, one has to first
determine what the target phenomenon consists of. For
this reason, we dedicated a considerable part of the
article to specifying the design features of episodic
memory. This allowed us to reason backward from the fea-
tures we identified to the types of adaptive challenges that a
mental capacity exhibiting said features would be best
suited to solve. Doing so also allowed us to provide a
precise characterization of our explanandum, made neces-
sary by the lack of consensus in the literature about the
properties that the target phenomenon should exhibit.

Thus, when debating our functionalist account, one may
pursue one of three possible strategies: (a) argue that our
assessment of the nature of episodic memory is inaccurate
and thus does not fulfill the functions we propose, (b) agree
with our characterization of episodic memory but argue
that our functionalist argument does not follow from it

(e.g., because there are more plausible alternatives or
because it would require a different representational
wherewithal), or (c) argue that both our assessments of
the nature and function of episodic memory are misguided.
Unfortunately, while the large majority of commentaries
took issue with at least part of our functional claims, it
was usually not made explicit what interpretation of “epi-
sodic memory” they were referring to. As a consequence,
several comments that at first glance seemed to be follow-
ing strategy (b) (i.e., debating our claims about the function
of episodic memory) turned out to be instances of (a) (i.e.,
employing a different understanding of the nature of epi-
sodic memory) or (c) (i.e., proposing an entirely alternative
account of the nature and function of episodic memory).

Following these points, we can sort the commentaries
according to whether they target our account of the
nature of episodic memory or our account of its function.
We will first address commentaries relevant to our
account of the nature of episodic memory (sect. R2)
before addressing criticisms and suggestions pertaining to
its function (sect. R3).

R2. The nature of episodic memory

In the target article, we defended the view that episodic
memory should be taken to consist of (1) a (re-)constructed
event simulation based on memory traces on the one hand
and semantic information on the other and (2) a metarepre-
sentational attitude (remembering) taken toward this simu-
lation, resulting in its source being represented as firsthand
(perceptual) informational access. We noted that a change
in the attitude taken toward the simulation in question
should result in different kinds of representations, one of
which could be a (non-metarepresentational) believed
event simulation (an intuitive belief about the past; see
Sperber 1997), which we called event memory. Further-
more, we aimed to explain a range of memory errors by
appealing to the fact the episodic construction process is
not encapsulated from higher-level beliefs. That is, often
we remember something because we believe it happened
and not the other way around.

R2.1. Episodic construction processes

First, Aronowitz challenged us to account for the fact that
recall in episodic memory is highly temporally ordered.
Indeed, she is correct that this seems to be a feature that
should be taken into account for any mechanistic explana-
tion of episodic memory. She is also correct in pointing
out that this phenomenon is not explained by our proposal.
Nonetheless, while we agree that a mechanistic account of
episodic memory should be able to account for temporally
ordered retrieval, we do not perceive said property to stand
in contradiction to our functional account. Moreover, it is
not clear how competing alternative accounts of the func-
tion of episodic memory would make sense of this
phenomenon.

Second, De Brigard & Gessell argued that our func-
tional claims are contradicted by the findings that episodic
amnesiacs like HM can engage in the appropriate type of
reason-giving communication. On our analysis, however,
while HM likely lacked the capacity to generate episodic
content, the cognitive machinery necessary to represent
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certain contents under the appropriate attitude (“as experi-
enced”) might have well been intact. This is supported by
the observation that HM could make use of information
represented in working memory precisely in such a way.
As we have argued in the target article, episodic memory
does not consist merely of a certain type of content.
Rather, episodic content has to be represented in a specific
way (i.e., as the outcome of firsthand experience). The cog-
nitive systems responsible for generating episodic content,
on one hand, and the embedding of such content under the
appropriate attitude, on the other, should therefore be dis-
sociable. While H.M. represents a dissociation in one direc-
tion (lack of episodic content construction with intact
metarepresentational capacities), Klein & Nichols (2012)
reported a complementary dissociation case: Patient RB
was apparently able to generate episodic content but unable
to embed this content under the appropriate attitude.!

Third, one strand of commentaries remarked on issues
relevant to the construction process underlying the con-
tents of episodic memory. Keven, in particular, took
issue with the claim that the contents of event memory
and episodic memory represent the outcome of the same
construction process. He pointed out that the contents of
these two types of memory should differ significantly
because they follow different organizational principles.
While event memory, on his view, includes only spatial
organization, episodic memory is additionally organized
according to temporal, causal, and teleological principles.
For this reason, episodic memory acquires narrative
character because it becomes possible to relate different
events in a causal and teleological structure. We welcome
these suggestions. It does seem plausible that causal and
teleological relations within and across event representa-
tions would require additional inferential processes that
are not produced by event construction but rather specify
relations between them. Episodic memory constructions
that are induced by the need to justify one’s assertions in
communicative exchanges do indeed call for the creation
of rich event representations that go beyond spatial and
temporal elements.

In fact, as Kampis, Keszei, & Kirily pointed out, this is
likely true for processes at both the encoding and retrieval
stages of memory formation. As they rightly mentioned,
information will often have to be encoded and retrieved
in relation to a given social partner, taking into account
common experience and the ensuing common ground.
Similarly, “destination memory,” as mentioned by El Haj
& Miller is thus likely the outcome of such additional
inferential processes guiding encoding and enriching
reconstructed content with causal relations relevant to
communicative interaction. These processes likewise
serve to maintain and track common ground in communi-
cative interaction. We further agree with Diekelmann,
Paulus, & Krach that consolidation processes during
sleep have an important role to play in the mechanisms
mediating between encoding and retrieval of episodic
memories.

R2.2. Episodic memory and the maintenance of common
ground

Nagel proposed that autonoesis, rather than serving as a
signal of epistemic authority, tracks the informativeness
of a given event representation for one’s interlocutors.

However, if episodic encoding and retrieval processes
include elements of tracking and maintaining common
ground, information about informativeness would come
for free. Informativeness would thus not be a design
feature of the metarepresentational component of episodic
memory but rather fall out of the way its contents are gen-
erated. Moreover, Nagel’s view would not provide any
explanation for the privileged role that humans assign to
firsthand information. As Henry & Craver pointed out,
one significant benefit of our account is that it makes intel-
ligible why firsthand information is so often and intuitively
treated as epistemically privileged. If autonoesis merely
provided information about what would be informative, it
could not account for the privileged treatment that auton-
oetic information receives in communication. In sum,
although the co-occurrence of autonoesis and informative-
ness follows from our characterization of episodic memory,
we do not think that one can be derived from the other.

Further, viewing episodic memory as playing a role in
the management of common ground might throw light
on why the creation of a “shared reality” is crucial in the
maintenance of social relations, as emphasized by
Coman and Hirst & Echterhoff. The reason why we
care about maintaining common ground about the past
with those close to us is because of (1) the role that such
events play in  maintaining cooperative relations in
general and (2) the enormous inferential potential that spe-
cific episodes might have for learning about others” disposi-
tions. Communicating about past events grounds gossip,
determines individual accountabilities, and enables the
transmission of inductively derived conclusions. In fact,
joint reminiscing and sharing past experiences might do
on the group level what private remembering does for
the individual: create a collective sense of epistemic author-
ity (Seeman 2016).

As emphasized by Dessalles, the unexpectedness of a
given event should be an important factor governing both
its tellability and memorability. This is to be expected
under the assumption that sharing episodes is crucial for
maintaining common ground with relevant interlocutors.
However, the negotiation of communicative commitments
via epistemic authority provides the backdrop through
which episodic memory can fill this role. It matters
whether the event one is told about is coming from one’s
interlocutor’s personal experience, is made up, or is being
retold in order to decide how much one should rely on it,
how to transmit it further, and who is accountable for its
truth. Of course, as Fivush pointed out, these practices
of sharing memories have to be considered in relation to
the given sociocultural context in which the spearker’s iden-
tity might additionally determine how claims are evaluated.
This, however, does not mean that claims to epistemic
authority as such are entirely dependent on cultural
context.

In spite of the clear applications of (the sharing of) epi-
sodic memories in the creation of common ground, we
nonetheless view this role of episodic memory as secondary
to its function as we analyzed it. Common ground can be
tracked, maintained, and generated through semantic
information alone. Of course, as described above, past
events might carry implications, which make it particularly
important to maintain common ground about them. In
sharing those events (as experiences), episodic memory
serves its primary function.
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R2.3. Autonoesis and metarepresentation

The second, and in some sense central, aspect of our char-
acterization of episodic memory has been our analysis of
autonoesis. On our understanding, autonoesis is the
outcome of a metarepresentational attitude taken toward
the outputs of episodic construction processes. Conse-
quently, we represent the fact that information about the
event in question was acquired through firsthand experi-
ence. Thus, the intensional direction of the representa-
tional content of the memory points no longer toward the
event itself but rather toward the relationship between
one’s own mind and the event in question. In other
words, by taking the attitude of remembering toward a
given event simulation, we do not represent the event
but rather how we came to acquire a given belief based
on that event. This is why we took episodic memory to be
“epistemically generative™: It represents explicitly the justi-
fication for endorsing a given belief.

Some commentators have claimed that it is a mistake to
think that such a metarepresentational attitude is essential
to the concept of episodic memory. Both Carruthers and
Werning & Cheng remarked that such a metarepresenta-
tional form of memory is incidental and not the obligatory
format of episodic memory. On their view, all of what epi-
sodic memory seems to do can be explained purely in terms
of first-order content. Thus, although we might sometimes
metarepresent the contents of episodic memory, just as we
do with other mental contents, it might not be essentially
metarepresentational. Indeed, we agree that it is not
obvious why episodic memory should have a second-
order component. The question why it nonetheless seems
to include such a component provides the motivation for
our functional account in the first place. Thus, even if it
turned out that we were wrong in claiming that episodic
memory obligatorily includes a metarepresentational com-
ponent, an explanation would still be required for why we
regularly metarepresent it in this way.

There are, however, good reasons to think that episodic
memory proper indispensably invokes a dedicated form of
metarepresentation. While it is true that the contents of
episodic memory will usually possess features that will
easily allow one to infer that the associated event was expe-
rienced, this inference still has to be carried out. And the
outcome of such an inference will necessarily be metare-
presentational by virtue of being source information (i.e.,
information about one’s own beliefs). The second-order
component, moreover, seems to have a distinct develop-
mental trajectory (Haigh & Robinson 2009; Robinson &
Whitcombe 2003; Whitcombe & Robinson 2000) and
seems to produce signature deficits when lost (Klein &
Nichols 2012). Indeed, the circumstance that there seems
to be clear separability between the first- and second-
order components of episodic memory prompted us to
draw a distinction between episodic and event memory.

It is worth providing an example here. Take an instance
of alcohol-induced amnesia: You might not remember that
you texted your ex-partner when you were drunk last night.
Now your friend who was with you at the time of the texting
tells you about this episode. As a consequence, you form an
accurate event simulation based on your friend’s account of
the events. The resulting representation will now have a lot
of the features of episodic memory without being, strictly
speaking, a memory: It will include a first-person

perspective, it will be vivid, you will believe that the
events it represents occurred, and you will also believe
that you were the agent involved. Importantly, however,
this representation will not include the crucial piece of
source information telling you that you know about the
events of last night through your own experience. After
all, the source of your knowledge about the events in this
case will be your friend’s testimony and not your own expe-
rience. Thus, it will not be autonoetic in our sense” and will
not fill the functional role of an episodic memory.3 Hence,
it seems clear that the bearer of such a representation will
not claim to remember.

This example illustrates a number of things. First, it is
clear here that autonoesis should not be taken to be part
of the content of the memory. The content of the event
simulation might be exactly the same regardless of
whether you formed it on the basis of your friend’s testi-
mony or not. Second, we can see that source information
is importantly different from agentive information: That
is, knowing that “I did X” is not the same as knowing that
“I know about X because I experienced it.”

This is relevant for our understanding of the kind of self-
reference at issue here. According to Szpunar & Chan,
episodic memory is “key to the self in time.” Indeed, the
content of episodic memory might include agentive infor-
mation about which actions you performed yourself and
which you did not. As the previous example illustrates,
however, episodic memory is not necessary for this
because agentive and source information can be dissoci-
ated. While a temporally extended conception of the self
is certainly part of what makes episodic memory effective,
autonoetic memory is not necessary for it to occur.

Thus, Rau & Botterill might well be correct that trace
information could be constituted by perceptual and
motor models, which might underlie representations of
agency at recall and help inform motor learning and
action control. However, again, this alone is not sufficient
for autonoesis (and hence episodic memory) to occur.

In the same vein, we find Morton’s description of
research on patients with dissociative identity disorder fas-
cinating. However, we do not perceive these phenomena as
posing a problem for our account. On the contrary,
Morton’s description of the underlying mechanisms
seems entirely compatible with the general picture we at
least intended to paint of the way autonoesis occurs. That
is, we agree that an “agentive” notion of self might be
part of the “addressable” content of episodic memory,
while the “autonoetic” sense of self is likely the outcome
of a metacognitive attribution process at the retrieval stage.

De Brigard & Gessell challenged our characterization
of episodic memory from another angle. They argued that
certain kinds of simulations of past counterfactual events
have all of the features we identified as distinctive of episodic
memory without being memories themselves. This claim
seems surprising to us, because, if this was indeed the
case, we would have difficulties telling these two kinds of
mental activities apart in our daily lives. But the difference
between past counterfactuals and actual episodic memories
seems glaringly obvious: In the latter case, one takes oneself
to have indeed experienced the event as it actually occurred,
whereas, in the former case, one makes an inference from
that experience as to what could have occurred if circum-
stances had been different. There are two important points
to make here: (1) “Firsthand” information in the way we
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used the term was not intended to mean something akin to
“only I could know this.”* It rather meant that the bearer of a
given representation also represents that its contents were
acquired through her own perception —something that is
clearly not the case for the “subjunctive replays™ of the
kind described by De Brigard & Gessell. In other words,
we do not consider counterfactual simulations—or any
other epistemic metarepresentational attitudes (except
remembering) — to be autonoetic. (2) Even though we
agree with De Brigard (2013) that the mechanisms underly-
ing content generation for both episodic memories and epi-
sodic counterfactuals are closely similar, their outputs
crucially differ in intensional direction. Episodic memories
present themselves as being directed toward actual experi-
ences, while episodic counterfactuals do not. The fact that
in actuality their representations are both outcomes of a
best guess as to what is most likely to have occurred given
certain assumptions does not make this difference irrelevant.
In fact, it is exactly this difference that underlines Michae-
lian’s observation that episodic memory is systematically
misleading (see R3.3.).

Importantly, the proposal that episodic memory proper
is metarepresentational in nature does not entail that this
representational format is due to a domain-general metare-
presentational faculty. In fact, there are good reasons to
think that metarepresentational capacities might be
domain specific (e.g., Mercier & Sperber 2017; Sperber
& Wilson 2002) and that general mind-reading abilities
are (while related) importantly distinct from the kind of
source representations involved in episodic memory (Rose-
nbaum et al. 2007; Naito 2003). Thus, it strikes us as
unlikely that, as Redshaw & Suddendorf claimed, epi-
sodic memory should be a by-product of the application
of domain-general metarepresentational capacities to the
outputs of the scenario construction system. Instead, epi-
sodic memory is the outcome of a dedicated metarepresen-
tational mechanism, which allows us to take the attitude of
remembering toward certain mental contents.

R2.4. Epistemic generativity and the justificatory role of
episodic memory

Werning & Cheng further argued that epistemic genera-
tivity and the epistemic privilegedness of episodic memory
can be viewed as outcomes of purely first-order content.
Here, unfortunately, our use of the term epistemic
generativity has been misunderstood. Werning &
Cheng seemed to have taken us to claim that the beliefs
we form on the basis of episodic memory are epistemically
justified in a normative sense. To be clear, we did not claim
anything about whether episodic memory does in fact gen-
erate epistemic justification so understood. Rather, we
propose that episodic memory plays the psychological
role of supplying a justification for a given belief. It might
be true that the processes underlying episodic memory
construction are statistically reliable, and thus our beliefs
formed on their basis can be taken to be epistemically jus-
tified such that we are epistemically entitled to them. But
our point was a different one; namely, that when we
remember, we know that we are justified in believing that
a given event occurred precisely because we remember it.

Non-believed memories, as mentioned by Nash and
Blank, provide a perfect illustration of this. In this case
we do not take the fact that we remember to be good-

enough reason to believe that a given event indeed
occurred. Remembering the occurrence of an event is
not always sufficient, let alone the only reason, to indeed
believe in its occurrence. The fact that belief and episodic
memory can dissociate in this way thus showcases that they
stand in a psychological relation of justification.

Relatedly, our account aims to explain not why we should
treat episodic memory as epistemically privileged in a nor-
mative sense. Rather, as pointed out by Henry & Craver,
we explain why we often do treat contents made available
through episodic memory as privileged. And that is
because firsthand experience bestows epistemic authority
in communication by making us accountable for its truth.
And, to reiterate, representing a given episode as experi-
enced firsthand requires a metacognitive inference.

R2.5. Distinguishing different kinds of memory

Another aspect relevant to determining the nature of epi-
sodic memory is its distinction from other kinds of
memory. On the one hand, Berntsen and Nelson took
issue with the fact that we did not discuss autobiographical
memory. As mentioned in the target article (footnote 1), we
do not take autobiographical memory to be a natural kind
(Michaelian 2011b; 2016b). Rather, autobiographical
memory is a specific type of memory content, which can
be represented both in episodic and semantic memory.
As such, the question of why we form such autobiographi-
cal memory contents is substantially different from the
question of the function of episodic memory. Relatedly,
Rubin and Berntsen pointed out that we did not refer-
ence work investigating the uses of autobiographical
memory (e.g., Bluck et al. 2005; Harris et al. 2014). This
strand of research did not make a clear distinction
between episodic and autobiographical memory, and it
investigated the function of autobiographical memory by
explicitly asking participants about the role these memories
play for them. Although the answers of participants in such
situations can be revealing, it is not obvious what signifi-
cance they have for investigating the proper function of epi-
sodic memory. As mentioned in the target article (sect. 2),
the function of a cognitive capacity needs to be importantly
distinguished from its uses, and therefore we did not take
this work to be relevant to our question.

On the other hand, several authors have commented on
the distinction between episodic and semantic memory.
Rubin claimed that the distinction is becoming increas-
ingly hard to see, and Hayes, Ramanan, & Irish
(Hayes et al.) argued that semantic memory plays a signifi-
cant role in episodic memory itself. Indeed, we agree that
episodic and semantic memory are intricately intertwined.
The scenario construction process underlying episodic
memory draws heavily on semantic information, given
that encoded traces are not event representations them-
selves (a point also emphasized by Werning & Cheng).
In fact, we cited some of the work mentioned by Hayes
et al. ourselves in pointing out that the construction of
future-oriented as compared to past-oriented scenarios
should rely more heavily on semantic information (Irish
et al. 2012a). Despite this intricate relationship, we none-
theless maintain that it remains useful and meaningful to
distinguish between the outputs of scenario construction
(i.e., event and episodic memory) and the semantic memo-
ries serving as its inputs.
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In a slightly different vein, Nelson expressed discontent
with the developmental primacy of semantic over episodic
memory implied in our account. Nelson seemed to suggest
that both semantic and episodic memory emerge from a
third kind of memory, which she termed infant memory.
However, we do not perceive this view to necessarily
stand in contradiction to our own account.

R3. The function of episodic memory

Many commentators focused on our claims about the func-
tion of episodic memory. It is worth reiterating here that
our account was intended to explain why humans have
developed the capacity to remember rather than simply
retain traces of past experience or believe facts about
events in the past. Why do humans, when we represent
past events, commonly also represent how we came to
know about them? Using the terminology we adopted in
the target article, why do we have episodic memories and
not just event memories? In our view, any functional
account will have to account for (or at least debate) this dif-
ference. Let us also emphasize that our proposal viewed
from this angle is much more modest than it might initially
appear: Our account is aimed primarily at the metarepre-
sentational component of episodic memory. While our
view does have consequences for the contents of episodic
memory, too, our main proposal is that episodic memory
in humans is metarepresentatlondl because it serves a
role in communication.” Indeed, as emphasized by numer-
ous contributors (Blank; De Bngard & Gessell; Henry
& Craver; Mar & Spreng), the systems underlying the
production of episodic memory content are likely to have
been shaped by many different selection pressures. Our
claim is simply that the role that episodic memory plays
in communication provides a unified explanation
of its central features: autonoesis, veridicality, and
constructiveness.

Thus, Samuel & Clayton correctly pointed out that we
assume a discontinuity between episodic memory in
humans and in other animals: We predict that memories
of past events in other animals lack a metarepresentational

component. 5 Nonetheless, we perceive the falsifiability this
commitment entails to be a strength rather than a weakness
of our view. In fact, as Henry & Craver mentioned, our pro-
posal might prove productive in suggesting new avenues for
research on episodic memory in non-human animals.

Redshaw & Suddendorf emphasized that current
adaptive value might not be identical to the selective
forces that shaped the emergence of a given trait. We
wholeheartedly agree with their cautionary note. While it
is possible that episodic memory might not have been orig-
inally selected for the functions we have identified, only
phylogenetic evidence could lend support to or contradict
this claim. In the absence of appropriate phylogenetic
evidence in this case, we maintain that form-to-function
reasoning, which we adopted in the target article, provides
the most promising strategy. Moreover, our view has the
advantage of providing a unified functional explanation
for the central features of episodic memory (i.e., veridical-
ity, constructiveness, autonoesis, metarepresentational
format), which other proposals could only partially
account for.

R3.1. Episodic memory veridicality and mental time travel

One significant point of controversy emerging from the
commentaries was our claim that the “mental time travel”
view of episodic memory function would have trouble
accounting for the veridicality that episodic memories fre-
quently display. Schacter, Carpenter, Devitt, Roberts,
& Addis (Schacter et al.) emphasized that the construc-
tive episodic simulation hypothesis (Schacter & Addis
2007) assumes that accurate episodic memory supports
the simulation of future scenarios. However, their use of
the term episodic memory seems to differ from our own.
Schacter & Madore (2016), which Schacter et al. cited to
illustrate the contribution of veridical episodic memory to
future imagination, stated that “remembering past experi-
ences and imagining future experiences both rely heavily
on a particular form of memory known as episodic
memory” (p. 246, their emphasis). This suggests that epi-
sodic memory is viewed here as something that is prior
to, and underlies, both future and past-directed simulation
processes. According to Schacter (personal communica-
tion, June 28 2017), “episodic memory” here is meant to
refer to “retrieved episodic information.” To the extent
that this implies that one does not first have to construct
a simulation of a past event in order to construct a simula-
tion of a future scenario, this view does not contradict our
own account. Indeed, in the target article we concurred
that future-oriented mental time travel should depend
on, and make use of, episodic information in the form of
memory traces originating from past experience.
However, we questioned the claim that future-oriented
mental time travel would benefit substantially from the
capacity of veridical past-oriented mental time travel. A
combination of established semantic memory plus trace
information from past events could do all of the work here.

Benoit, Berkers, & Paulus (Benoit et al.) proposed
an intriguing extension of the mental time travel view.
One way to read their proposal is that episodic memory
and episodic simulations in general serve to motivate pro-
spective decisions based on non-occurrent information.
This proposal resonates with views by Boyer (2008) and
Hoerl & McCormack (2016), who similarly argued that
episodic simulation in general, and episodic memory spe-
cifically, might function to implement certain emotion-
based decisions. Indeed, one version of this proposal
seems plausible: Episodic simulation does function to
implement emotions in time. Because we can simulate a
given non-occurrent event, we can concomitantly experi-
ence its emotional consequences, which should in turn
influence decision making." Benoit et al., however,
seemed to restrict the role of episodic simulation merely
to prospective emotions. This strikes us as unlikely: If any-
thing, past-directed episodic simulations should be pri-
marily geared toward guiding the emotional assessments
of past events in the form of gratitude, guilt, shame, and
so forth.®

All in all, as long as it is recognized that simulations of
specific past events play a distinct, stand-alone role in moti-
vating decisions based on non-occurrent information, we
are sympathetic to views such as the one proposed by
Benoit et al. Nonetheless, the functional role of veridicality
in such an account remains unclear because appropriate (i.e.,
adaptive) motivation can be achieved independently from
veridical representation. In fact, many motivational systems
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seem to depend on misrepresentations to be effective
(Kurzban 2012).

Moreover, this view is compatible with our own account
only to the extent that the motivational role of episodic sim-
ulation is not dependent on a metarepresentational format.
In fact, it is questionable whether Benoit et al. can account
for the metarepresentational component distinctive of epi-
sodic memory.9 While to some extent, this is surely an
empirical question, there are some reasons to think that
the distinctive metarepresentational component of episodic
memory is not responsible for its emotional impact. Coun-
terfactual and future-directed simulations have emotional
consequences while differing in metarepresentational
content from past-directed simulations. The fact that I
have not yet experienced the future does nothing to
lessen its potential emotional impact on me. Indeed, the
earlier example of alcohol-induced amnesia illustrates this
point perfectly: One can feel ashamed about having
texted one’s ex-partner when drunk without (strictly speak-
ing) remembering anything about the event. Thus, it seems
unlikely that the metarepresentational format of episodic
memory is required for its role in generating emotions.
Rather, its content (i.e., the simulation of a specific past
event) seems to be doing the work here.

Note that the relationship between emotions and epi-
sodic memory emphasized here is different from the one
discussed by Eaton & Anderson. They rightly remark
on the role of emotions for the encoding of memory
trace information and argue that this role is likely prior to
the social functions of episodic memory. Indeed, as we
have argued in the target article (sect. 4: Conclusions),
the encoding of memory traces is likely influenced by
many distinct mechanisms, because these traces them-
selves inform a plethora of processes. This fact in itself,
however, does not preclude the finished product (episodic
memory proper) to serve a crucial sociocommunicative
function.

R3.2. The relationship between autonoesis, veridicality,
and confidence

A range of commentators discussed our account of the rela-
tionship between autonoesis, veridicality, and confidence.
On our view, autonoesis serves as a signal for the fact that
one has epistemic authority about the contents of one’s
memories. Crucially, this has to be distinguished from
both a signal of veridicality (Blank) and of confidence/cer-
tainty (Werning & Cheng).

On the one hand, distinguishing autonoesis from assess-
ments of veridicality makes intelligible how “non-believed
memories,” as mentioned by Nash and Blank, are possible.
Because judgments of the source of one’s beliefs have to be
distinguished from judgments about the truth of those
beliefs, one can remember to have experienced something
that one takes to not actually have occurred. This is pre-
sumably the reason why Johnson et al. (1993) distinguished
two kinds of mechanisms responsible for these judgments:
reality and source monitoring, respectively. Thus, pace
Blank, the role of autonoesis as a signal of epistemic
authority is not dependent on it signaling veridicality but
rather accountability. By claiming that it originates in my
own experience, I take personal responsibility for a given
statement, and I make myself accountable in case of
being found wrong, which should make my interlocutor

more likely to rely on whatever I am stating. While this
view predicts the statistical co-occurrence of autonoesis
and veridicality, the relation between the two is mediated
by other factors (such as whether or not veridicality can
be monitored by others and the costs of being found
wrong). This should also make clear why certainty or confi-
dence judgments about the veridicality of one’s recollec-
tions should be distinguished from autonoesis. First,
confidence about the accuracy of the contents of a given
event representation and confidence about the way one
acquired it can be estimated separately from each other.
Second, confidence reports have to be distinguished from
the kind of evidential reports that autonoesis allows us to
perform. This distinction is analogous to the distinction
between evidentiality and modality in linguistics (e.g., De
Haan 2001).

R3.3. Epistemic authority and issues of accuracy

Pace Werning & Cheng, we would thus insist that our
account has little to say about the relationship between con-
fidence reports and memory accuracy. This said, confi-
dence reports can surely function as commitment devices
(Vullioud et al. 2017). As such, while they should certainly
be sensitive to accuracy, they should be influenced by other
factors as well. Indeed, the relationship between these con-
structs is quite nuanced (see, e.g., DeSoto & Roediger
2014; Koriat & Adiv 2016; Wixted & Wells 2017).

One might think that we should instead claim that judg-
ments of autonoesis should accurately track the origins of
our event simulations. However, as Michaelian pointed
out, scenario construction always makes use of an amalgam-
ation of different sources of information. Episodic memory
might thus be said to be misleading in principle about its
metarepresentational component. In fact, there is no
such thing as a piece of information purely acquired
through firsthand experience. Rather, “firsthand experi-
ence” is a construct that serves a certain sociocommunica-
tive purpose. It is attributed to certain mental contents in
order to justify them rather than to accurately represent
their origin. Thus, Michaelian is right: As a rule, autonoe-
sis cannot be wholly accurate. Crucially, however, reason-
providing cognitive capacities in general share this feature
(Mercier & Sperber 2017): Because reasons serve to
justify a given conclusion rather than to manage its truth
value, they do not have to correspond to the actual causes
for why one endorsed the conclusion in question in the
first place.

Of course, this seemingly counter-intuitive implication of
our proposal does not entail that there should not be
certain constraints on when we take ourselves to have expe-
rienced something firsthand. Nonetheless, even the case of
confabulations, as mentioned by Robins, is nothing
extraordinary from this perspective. Rather, confabulations
simply represent one extreme of the systematic misleading-
ness mentioned by Michaelian. In the memory manipula-
tion paradigms a la Loftus & Pickrell (1995), participants
construct an event simulation based on an experimentally
induced belief about their own past and try to justify it
through autonoetic remembering. The fact that this kind
of behavior can be reliably induced experimentally in the
laboratory only shows that episodic memory is sensitive to
social demand characteristics. The phenomenon of confab-
ulations itself thus in no way challenges the claim that
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autonoesis in general serves as a signal of epistemic
authority.

R3.4. The relation between episodic memory and
commitments

A few authors commented on the relationship between
autonoetic remembering and diachronic commitments in
our account. Specifically, Nagel suggested that we got
the role of remembering and social commitments the
wrong way around. Instead of merely allowing us to nego-
tiate commitments communicatively, it might be that self-
referential remembering plays a role in implementing our
capacity for diachronic commitment itself. Similarly,
Michael, Székely, & Christensen argued that episodic
memory contents can be important in determining
whether a commitment has been incurred in the first
place. Indeed, it might well be that there has been pressure
on the episodic memory system to encode details of events
in order to be able to later justify certain interpretations of
them. And this mechanism in turn might play a role in
implementing commitment insofar as one takes oneself to
be committed to whatever is justifiable. This might
explain findings such as those described by Fabbro &
Crescentini, in which a connection between anti-social
behavior (particularly in the communicative domain) and
episodic memory deficits emerges.

One way in which this mechanism might operate is
through the kind of emotional retrospection mentioned
in our discussion of Benoit et al.’s remarks. That is, the
commitment situation might carry motivational force
through time by way of the emotional consequences of
remembering it. Crucially, however, this mechanism
would be based exclusively on an “agentive” notion of self
without appealing to the “autonoetic” self that operates in
episodic memory. Put differently, first-order memory
content, referring to the self, could be entirely sufficient
for the implementation of commitment itself without rep-
resenting the source of this content. The constitutive role
of episodic memory in social commitments suggested by
Nagel might thus be supported by the agentive notion of
self involved in episodic simulations. In sum, the role of
self-referential memory in social commitments may go
both ways by supporting both their motivational force as
well as their social enforcement.

R4. Conclusion

Episodic memory is often viewed as something central to
being human. Nonetheless, as the commentaries to our
article glaringly show, there is anything but a consensus
on the questions of the nature and the function of episodic
memory. We hope that our account will contribute to
enliven the debate surrounding the questions raised here.
Despite the many different perspectives and criticisms
offered in the commentaries, we have found much of
value in them, and they have allowed us to extend our
account in multiple directions.

To sum up, let us highlight the most significant of these
extensions again. In response to Keven’s remarks, we real-
ized that episodic memory construction might go beyond
the construction processes involved in event memory. In
fact, this extension of the constructive process is required

by our own account as well. The insistence of several
authors, such as Werning & Cheng and Carruthers,
that a form of autonoesis might be part of the first-order
content of episodic memory allowed us to clarify our
concept of autonoesis. As a consequence, we understood
that autonoesis as a form of source information should be
distinguished from information about agency. Michaeli-
an’s insightful comments allowed us to emphasize that
such source information is always to some extent mislead-
ing and therefore constructed primarily in the service of
justification. Finally, Nagel's commentary helped us
realize that the agentive element of episodic memory
might support diachronic commitments not only by allow-
ing their communicative enforcement after the fact, but
also by making them effective through time in the first
place. This in turn might be achieved through a mechanism
implementing emotions in time, as suggested by Benoit
et al. Of course, many of these ideas remain speculative.
Nonetheless, we are optimistic that they will prove stimu-
lating in guiding empirical research and theoretical debate.

NOTES

1. Since patient RB reportedly recovered from his symptoms
completely, we acknowledge that conclusive evidence for the exis-
tence of such a double dissociation is still outstanding.

2. According to commentators such as De Brigard & Gessell
and Benoit et al., however, such a representation would likely
count as autonoetic nonetheless.

3. Of course, you might forget with time that your representa-
tion of the events in question was not based on your own experi-
ence and simply treat it as an episodic memory. As we have argued
in the target article, this is likely what occurs in the misinformation
paradigm (Loftus 2005).

4. This point is also relevant for Nagel’s alternative proposal of
the function of autonoesis.

5. Also, as emphasized in the target article, we view episodic
memory primarily as a retrieval phenomenon (Klein 2013b):
Encoded information, while different from semantic memory, is
not yet episodic memory.

6. Note that, on our view, even if it were found that non-
human animals are capable of forming metarepresentations in
general, this would not automatically show that they possess the
domain specific metarepresentational capacity required for epi-
sodic memory.

7. One important question, however, concerns why one would
have to represent the event itself episodically in order to experi-
ence its emotional consequences. Semantic information might,
in principle, have the same impact (e.g., knowing that my cat
died yesterday might make me sad without representing the
event as such at all). One possible explanation why event simula-
tion is important here might be that it represents the reasons for a
given emotional state. In fact, some emotional states seem to
depend on such a reason being available (one can only forgive
someone for something, feel guilty for something, and so on).

8. Of course, emotions are simply one form of decision-making
capacity and, as such, are always implicitly future-oriented. None-
theless, not all emotions are oriented toward the future in the
sense of being about the future.

9. Benoit et al. assume an entirely different view of autonoesis
from ours. They take the quasi-experiential character of episodic
simulation (Russell & Hanna 2012) to be sufficient for autonoesis.
While we agree that it may be this feature of episodic simulation
that drives its emotional effects, we maintain that autonoesis is the
outcome of a distinct, metarepresentational component, which is
not explained by the role of episodic simulation in emotion
generation.
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