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asTRaCT  The unified self of everyday experience may actually
be composed of several functionally and neurally isolable compo-
nents. These include episodic memories of one’s own life, repre-
sentations of one’s own personality traits, facts about one’s personal
history (semantic personal knowledge), the experience of personal
agency and continuity through time, and the ability to reflect on
one’s own thoughts and experiences (Klein, 2001). One component
of the self—knowledge of one’s own personality traits—is surpris-
ingly resilient in the face of brain damage and developmental dis-
orders. Personality knowledge can be preserved and even updated
without any retrievable episodic memory. More strikingly, a pattern
of category-specific dissociations within semantic memory suggests
that the human cognitive architecture may include a subsystem that
is functionally specialized for the acquisition, storage, and retrieval
of trait self-knowledge. The ability to retrieve accurate information
about one’s own personality traits can be preserved despite damage
to the systems that retrieve information from other content-based
categories of semantic knowledge, including knowledge of other
people’s personality traits, knowledge of one’s own personal history,
knowledge of cultural history, and knowledge. of facts about
animals, foods, and objects. Neuropsychological case studies reveal
dissociations not only of storage and retrieval but also of acquisi-
tion; personality knowledge may be acquired via learning
mechanisms that are functionally distinct from those that cause the
acquisition of knowledge about other domains. Taken together, the
cognitive and neuropsychological evidence suggests that personal-
ity self-knowledge is acquired through domain-specific learning
mechanisms, stored in proprietary databases, and retrieved via
functionally specialized search engines.

Who is the I that knows the bodily me, who has an image of myself
and a sense of identity over time, who knows that I have propriate
strivings? I know all these things, and what is more, I know that I
know them. But who is it who has this perspectival grasp? . . . It is
much easier to feel the self than to define the self.

—G. W, Allport, Patterns and Growth in Personality

What is the self? Philosophers and scientists pursuing an
answer to this deep ontological question immediately find
themselves immersed in a host of metaphysical questions
about mind and body, subject and object, object and process,
the homunculus, free will, self-awareness, and a variety of
other puzzling matters (e.g., Williams, 1973; Cassam, 1994;

STANLEY B. KLEIN Department of Psychology, University of
California, Santa Barbara, Santa Barbara, Calif.

Bermudez, 1998; Gallagher and Shear, 1999). The endur-
ing nature of these problems has led some to question
whether a conceptual understanding of the self is possible
in practice (e.g, Olson, 1999; Uttal, 2000) or in principle
(e.g., McGinn, 1991).

Although researchers are deeply interested in the complex
questions and controversies raised by the problem of the
ontology of self, that is not the focus of this chapter. Instead,
the focus is on what can be thought of as first-person eprste-
mology: how we come to know who and what we are (e.g,
Cirispin, Smith, and Macdonald, 1998). The cognitive archi-
tecture of an individual is able to learn about the individual
it is situated in, and even experience itself as a knower. A
cognitive account of the mechanisms, databases, and search
engines that allow this information about the self to be
acquired, stored, and retrieved should be possible, even if
some of the more troubling ontological ‘questions remain
unanswered.

A brief history of social-cognitive explorations of self

In his book, Consciousness Regained, Nicholas Humphrey
(1984) made a strong case for the proposition that our ability
to reflect on the self—the capacity to experience ourselves
as thinking, feeling, wanting, doing beings—is likely what
gave rise to psychology in the first place. Indeed, no less an
authority than William James (1890) proclaimed the self to
be the fundamental unit of analysis for a science.of mental
life, the problem about which everything else revolves. Yet
academic psychology, influenced by arguments from “black-
box” behaviorism, largely ignored questions about the
mental representation of self-knowledge until the Jate 1970s.

With the rise of the cognitive sciences, various compo-
nents of the self began to be cashed out as computational
systems and the databases they access. For example, research
on theory of mind reframed Humphrey’s “ability to reflect
upon the self” as the ability to form metarepresentations:
representations about other mental representations, whether
one’s own or others (e.g., Baron-Cohen, Leslie, and Frith,
1985; Leslie, 1987). In Leslie’s (1987, 2000) account, these
representations are data files with a particular format,
including slots for an agent (e.g, “L” “you,” “Lowell”),
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that agent’s affitude toward a proposition (e.g, “believes,”
“doubts,” “hopes™), and an embedded proposition (e.g., “It
is raining;” “I will become anxious at the zoo™). Because the
agent can Be the self and the embedded proposition can
itself be a metarepresentation, this data format allows the
formation of self-reflective representations, such as “I believe
that I will become anxious at the zoo.”

The computational machinery that produces metarepre-
sentations appears to come online at about 18 months (e.g,,
Leslie, 1987; Baron-Cohen, 1995), and it can be selectively
impaired. For example, individuals with autism understand
that photographs—physical representations of the world—
can misrepresent the facts, but have difficulty understanding
that beliefs—mental representations about the world—can
do the same (Leslie and Thaiss, 1992). Autism, it has been
argued, disrupts the development of metarepresentational
machinery (Baron-Cohen, 2000; Leslie, 2000); schizophre-
nia may be a late-onset breakdown of the same system (Frith,
1992; Frith and Frith, 1992; Gallagher, 2000). If true, then
the ability to reflect on one’s own mental states should be
impaired in both disorders, and this appears to be the case
(e.g., Frith, 1992; Baron-Cohen, 1995).

But where does the information about the self that a
metarepresentation represents come from? How is it derived,
where is it stored, and how 1is it retrieved? Metarepresenta-
tional machinery may permit a cognitive architecture to
reflect on the thoughts, desires, reactions, personality, and
other properties of the individual in which it is situated. But
it can do so only if that information is represented some-
where in the architecture. Recognizing this, social and
personality psychologists began to examine how knowledge
about the self is stored in memory. It was known that we
store vast amounts of information about our own personal-
ity traits and those of others (e.g, Wiggins, 1973). The
question is, in what data formats and storage systems is
that knowledge represented, and what are the mechanisms
whereby it is retrieved?

Investigations in social psychology centered on whether
the representation of knowledge about the self differed from
representations of knowledge about other social and nonso-
cial entities (for reviews, see Greenwald, 1981; Kihlstrom
and Klein, 1994; Linville and Carlston, 1994). Speculation
about the uniqueness of self-knowledge was fueled by theo-
retical and experimental work on the role of self in infor-
mation processing. Particularly influential in this regard was
the demonstration by Rogers, Kuiper, and Kirker (1977) that
asking someone whether a trait adjective, such as kind, is self-
descriptive leads to better recall of that adjective than asking
the person to make other judgments about it (e.g., “Does the
word kind describe you?” versus “What does kind mean?”; see
also Bower and Gilligan, 1979; Klein and Kihlstrom, 1986;
Klein and Loftus, 1988; for review, see Symons and Johnson,
1997). Given the recall superiority found for self-referential
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judgments, it seemed to a number of investigators that self.
knowledge might have properties_that distinguish it frop,
other structures in memory (e.g, Rogers, 1981; Greenwalg
and Pratkanis, 1984). Explaining these properties soon
became the dominant focus of research exploring how self.
knowledge is represented in and retrieved from memory (for
review, see Higgins and Bargh, 1987; Kihlstrom and Klein,
1994; Linville and Carlston, 1994).

Tue SeLr anpD MEMoRY  How does a person know that he
or she possesses some traits but not others? How is this
knowledge represented in and retrieved from memory?
These questions have been asked within the context of
debates about multiple memory systems (for recent reviews
of the memory systems debate, see Schacter and Tulving,
1994; Foster and Jelicic, 1999).

Psychologists generally agree that memory stores two A
basic types of information, procedural and declarative (e.g,
Tulving, 1983, 1995; Cohen and Eichenbaum, 1993; Parkin,
1993; Schacter and Tulving, 1994). Procedural memory
makes possible the acquisition and retention of motor,
perceptual, and cognitive skills (e.g., knowing how to ride a
bike); it consists in the nonconscious expression of previously
acquired behavioral skills and cognitive procedures (e.g,
Tulving, 1985; Tulving and Schacter, 1990; Parkin, 1993).
Declarative memory consists in facts and beliefs about the
world (e.g., knowing that canaries are yellow; knowing that
Eli pitched a shutout yesterday). Conceptually, the difference
between procedural and declarative memory coincides with
Ryle’s (1949) classic distinction between knowing how (operat-
ing on the environment in ways difficult to verbalize) and
knowing that (stating knowledge in the form of propositions).

Tulving (1983, 1985, 1993a) distinguishes two types of
declarative memory: episodic and semantic (see also
Cermak, 1984; Wood, Brown, and Felton, 1989; Parkin,
1993; Moscovitch et al., 2000). Semantic memory is rela-
tively generic, context-free knowledge about the world, such
as apples are edible, 2 + 2 = 4, and Sacramento is the capital (?f
California. Semantic memory usually lacks a source tag: 1t
is experienced as knowledge without regard to where and
when that knowledge was obtained (e.g., Tulving, 1983,
1993a, 1995; Perner and Ruffman, 1994; Gennaro, 1996;
Wheeler, Stuss, and Tulving, 1997). Most semantic memory
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perceptual way, with conscious awareness that “this hap-
pened to me” (e.g., Tulving, 1983, 1993a; Suddendorf and
Corballis, 1997; Wheeler, Stuss, and Tulving, 1997). Every
episodic memory by definition entails a mental representa-
don of the self as the agent or recipient of some action, or
as the stimulus or experiencer of some state (Kihlstrom,
1997). Examples of episodic memory are I remember attend-
ing a concert yesterday evening and I recall having met with my grad-
uate student last Monday.

Not surprisingly it is the episodic component of declara-
tive memory that traditionally has been the focus of interest
for psychologists studying the relation between self and
memory. This is because retrieval from episodic memory is
assumed to have a self-referential quality thought to be
Jargely absent from other types of memorial experience (i.e.,
semantic and procedural; for discussion, see Klein, 2001;
Kihlstrom, Beer, and Klein, 2002; Klein, Cosmides, Tooby,
and Chance, 2002). By contrast, semantic memory is not
accompanied by awareness of reexperiencing one’s personal
past (e.g., Tulving, 1993a, 1995; Perner and Ruffman, 1994;
Wheeler, Stuss, and Tulving, 1997). I may know where I was
born, but I do not know this by virtue of having recalled or
reexperienced my birth. That is why this bit of personal
history would be considered semantic knowledge, despite its
being about oneself.

Knowing ONESELF: Sources ofF FirsT-PErsoN Darta v
Memory Episodic memories of a personal past are clearly
one source of information about the self (and others). It
would be strange, however, if these were the only source of
data about oneself. Many decisions require quick and accu-
rate judgments of one’s own personality traits and those of
others (e.g., Will standing up to him make me anxious?). But
making these judgments would be a slow process indeed
if the only database with pertinent information was the
episodic store: each time a judgment was needed, episodic
memories would have to be retrieved, and the behavioral
events they represent would have to be analyzed for evidence
of the trait in question.

Better to have answers precomputed and available for
whenever they are needed. Trait generalizations are pre-
computed summaries of the dispositions one manifested in
various behavioral episodes. Research over the past 10 years
has provided evidence that the semantic memory system
®@ntains a subsystem that stores information about one’s
own personality traits in the form of trait generalizations
(g, Self: Usually stubborn). These trait summaries form a fast-
access database that provides quick answers to decision
Processes that require trait judgments.

In the next section I review converging evidence that this
rait summary database exists, based on studies of individu-
as with normal cognitive function and individuals with
varying degrees of cognitive impairment (e.g, amnesia,

autism, Alzheimer’s dementia). From these studies, a tenta-
tive model is emerging of how representations from episodic
and semantic memory interact to generate a conception of
oneself (Klein, Cosmides, Tooby, and Chance, 2002). This
model will be discussed after the evidence is reviewed.

Does the mind store trait summaries?

Two explanations have been offered for how personality trait
judgments are made. The abstraction view proposes direct
retrieval of precomputed trait summaries; the computa-
tional view eschews trait summaries and proposes instead
that trait judgments are computed online, on the basis of
retrieved episodes (for reviews, see Klein and Loftus, 1993a;
Kihlstrom and Klein, 1994).

According to the computational view, there is a mecha-
nism that makes trait judgments online by retrieving trait-
relevant behaviors from episodic memory and computing
their similarity to the trait being judged (e.g., Bower and
Gilligan, 1979; Locksley and Lenauer, 1981; Smith and
Zarate, 1992; Keenan, 1993). For example, if asked whether
I am friendly, this mechanism would search the episodic
memory store for trait-consisent episodes (in this case,
records of events in which my behavior was friendly). The
Judgment would be computed from the episodes retrieved
(based, e.g., on how diagnostic they were of friendliness or
on how fast a given number could be retrieved).

According to the abstraction view, information about
one’s personality traits is abstracted from specific behaviors,
either as they happen or on the basis of episodic memories
of these behaviors. These abstractions are stored in the form
of precomputed trait summaries {(€.g;, Buss and Craik, 1983;
Klein, Loftus, Trafton, and Fuhrman, 1992; Klein and
Loftus, 1993a; Lord, 1993). Trait judgments are made by
direct retrieval from this store. When a trait summary is
retrieved, trait-consistent episodes are not retrieved along
with it (because the information they provide would be
redundant). Trait-consistent episodes are consulted only
when the search engine fails to retrieve a trait summary (e.g,
when a summary does not exist yet for a particular trait).

Note that these two views carry very different predictions
about the need to access episodic memories when making
trait judgments. If the computational view is correct, then
trait-consistent episodes must be retrieved to make a trait
judgment. If the abstraction view is correct, then trait-
consistent episodes will not be retrieved in making trait
judgment, except under unusual circumstances (e.g, the
absence of a summary). These predictions have been exten-
sively tested through paradigms that take advantage of
priming, encoding specificity, and encoding variability.
Priming results are described in the next section {for con-
verging results using the other methods, see Klein, Loftus,
and Plog, 1992; Klein, Loftus, and Burton, 1989).
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Testing FoR TrAIT SumMARIES IN COGNITIVELY NORMAL
Inprvipuars  The logic of tests using priming paradigms
is straightforward. The computational view requires the
retrieval of “frait-consistent episodes; this means that being
asked whether a trait describes you should activate trait-
consistent behavioral episodes, allowing faster recall of them
subsequently. No priming of trait-consistent episodes is
predicted by the abstraction view (except in cases where
summaries are absent).

Tests using priming paradigms support the abstraction
view, not the computational view (Klein and Loftus,
1993a,b; Klein, Loftus, and Burton, 1989; Klein, Loftus,
Trafton, and Fuhrman, 1992; Klein, Cosmides, Tooby, and
Chance, 2002). Klein, Loftus, and colleagues presented each
subject with many pairs of tasks; each pair involved a par-
ticular trait adjective (e.g., stubborn). Subjects were asked to
retrieve a memory in which they displayed behavior relevant
to the trait in question (e.g, “Recall a specific incident in
which you behaved in a stubborn manner”). The dependent
measure was the response latency for this recall task when it
was the second task of the pair. The independent variable
was the nature of the initial task, the prime.

The prime was either a describe task, a control task, or a
filler task. The describe task asked subjects to judge whether
the trait adjective was self-descriptive (e.g., “Does this
describe you: Stubborn®”). The control task varied depending
on the experiment; sometimes it was a dgfine task (e.g., “Think
of the definition of the word stubborn”), sometimes it was
looking at a blank screen. Control tasks were ones that that
do not elicit retrieval of trait-consistent behavioral episodes.

If the computational view is correct, then trait-consistent
episodes will be activated and analyzed whenever one is
asked to decide whether a trait describes oneself| that is, by
performing the describe task. If trait-consistent episodic
memories are activated by the describe task, then one should
be able to retrieve those memories faster after performing a
describe task than after performing a control task. This was
not the case: when subjects were asked to recall a specific
behavioral incident in which they manifested a particu-
lar trait (recall task), those who had first made a self-
descriptiveness judgment were no faster than those who had
not (e.g., Klein, Loftus, and Burton, 1989; Klein and Loftus,
1990, 1993a; Klein, Loftus, Trafton, and Fuhrman, 1992).
Yet the procedure used is known to be sensitive enough to
detect episodic priming when it occurs (e.g, Babey, Queller,
and Klein, 1998; Klein, Loftus, Trafton, and Fuhrman,
1992; Sherman and Klein, 1994; Sherman et al., 1998). (For
experiments showing that this result obtains regardless of
how central a trait is to one’s self-concept, see Klein,
Cosmides, Tooby, and Chance, 2001; Klein, Loftus, Trafton,
and Fuhrman, 1992.)

The fact that making a trait judgment did not prime
episodic memories of trait-consistent behaviors is consistent

1080 EMOTION AND SOCIAL NEUROSCIENCE

with the abstraction view. That view holds that trajt judg-
ments can he made by directly retrieving trait Summaries;
no supporting evidence from episodic memory need he
accessed. Klein and Loftus concluded from this serieg of
results that people can answer questions about their own
personality traits by accessing these trait summaries, withoyy
activating memories of episodes in which their behavior
exemplified the trait.

Other research showed that the presence or absence of 3
trait summary is the variable that explains whether traj.
consistent episodes are primed. When a trait summary s
absent (as it is when trait-relevant behavioral experience is
severely limited), trait-consistent episodes are indeed acti-
vated in the course of making trait judgments (e.g,, Klein
and Loftus, 1993a). The same holds when making judgments
of others: trait-consistent episodes are not primed when
summaries exist but are primed when they are absent (e.g,
Babey, Queller, and Klein, 1998; Sherman and Klein, 1994),
. Additional support for the independence of episodic and
semantic trait self-knowledge in brain-intact people recently
was presented by Craik and colleagues (1999). Using
positron emission tomography, these investigators discovered
that requiring participants to judge trait adjectives for self-
descriptiveness produced activation of cortical areas associ-
ated with semantic memory retrieval (left frontal regions) but
not those associated with episodic memory retrieval (right

.frontal regions).! Similar findings have been reported by

investigators employing functional magnetic resonance
imaging (fMRT) technology (e.g., Kircher et al., 2000; Kelley
et al., 2002; Zhang et al., 2002; Zysset et al., 2002; but see
Keenan et al., 2001). Morin (2002), in a recent review of the
literature on self-referential encoding and neuroimaging,
concludes that the evidence points toward a left hemisphere
involvement.?

These studies, all performed on individuals with normal
cognitive function, converge on the following conclusion
regarding “first-person epistemology”: we can know what we
are like by retrieving trait summaries from semantic memory.
We do not have to compute the answer online based on
information retrieved from episodic memory (€.g, Klein,
Loftus, Trafton, and Fuhrman, 1992; Klein and Loftus,
1993a; Klein, Loftus, and Sherman, 1993, 1996; Schell,
Klein, and Babey, 1996; Klein, Babey, and Sherman, 1997).

EviDENCE FROM INDIVIDUALs wite IMpAIRED COGNITIVE
Funcrion Given the automatic and flawless way in which
different systems of memory normally interact, it is difficult
to disentangle their respective contributions to knOWled.ge
about the self. However, because neuropsycl’lological fhcf-
orders of memory can be selective (i.e., patients may exhibit
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window into the operation of a component system in rela-
tive isolation, without the influence of other systems. By
revealing differential patterns of impaired and preserved
performance, the study of patients with neuropsychological
impairments can illuminate aspects of a system’s function
and structure that are difficult to detect under normal
operating conditions {e.g., Shallice, 1988; Tulving, 1983;
Weiskrantz, 1997).

A SociaL NEUROPSYCHOLOGICAL APPROACH TO UNDER-
sTaNDING THE SELF: FIVE Case Stupies Klein and Loftus
(19932; see also Klein and Kihlstrom, 1998) proposed that
the study of patients with amnesia—patients such as K.C.,
whose amnesia has been extensively studied by Tulving
(1993b)—would prove to be a particularly effective method
for examining the respective contributions of episodic and
semantic memory to the creation of self-knowledge. This is
because amnesic patients often experience highly selective
memory loss, typically displaying intact semantic memory
with impaired access to. episodic memory (e.g, Tulving,
1983, 1995; Cermak, 1984; Parkin, 1987; Moscovitch et al.,
9000). Amnesic patients therefore present a unique oppor-
tunity to test alternative models of self-knowledge: tests of
trait knowledge can be conducted in amnesic patients with
assurance that episodic memory for traits is not involved.

For example, if semantic memory contains a database of
personality trait summaries, then an amnesic patient should
be able to know what he or she is like despite being unable
to recall the particular experiences from which that knowl-
edge was derived. Neuropsychological data are now avail-
able from five patients. The dissociations found in these
individuals speak strikingly to this and other issues involving
how knowledge about oneself is acquired and represented
in memory.

K.C. Patient K.C. permanently lost his entire fund
of episodic memory following a motorcycle accident (see
Tulving, 1993b). He also underwent a marked personality
change after the accident. Nevertheless, K.C. was able to
describe his postmorbid personality with considerable accu-
racy (his mother’s ratings served as the criterion; Tulving,
1993b). The fact that K.C. could accurately report his own
Personality traits supports the view that knowing oneself
does not require retrieval of episodic memories. It is consis-
tent with the hypothesis that personality information is
stored independently from episodic memory, in the form of
trait summaries.

It should be noted that K.C.’s self-knowledge reflected his
Postmorbid personality, not his premorbid personality. This
Means that K.C. not only had access to semantic knowledge
of his own personality traits, he was also able to acquire new
knowledge about his personality. Yet this updating occurred
Without his being able to recall any information about the
behavioral episodes on which this updating was based. (It is

unclear how K.C.’s updating was achieved; one possibility is
that it occurred “online,” as each new behavioral episode
was unfolding,)

W.J. WJ. suffered a concussive blow to the head shortly
after completing her first quarter in college (Klein, Loftus,
and Kihlstrom, 1996). Interviews conducted shortly after her
accident revealed that WJ. had forgotten much of what had
happened during the preceding 12 months, a period of time
that included her first quarter at college. To document her
deficit in episodic memory, Klein, Loftus, and Kihlstrom
(1996) used the autobiographical memory cuing task origi-
nated by Galton (1879) and popularized by Crovitz (e.g,
Crovitz and Schiffinan, 1974) and Robinson (1976). WJ. was
asked to try to recall specific personal events related to each
of a list of cue words (e.g., car, sing, brave) and to provide for
each recollection as precise a date as possible. On initial
testing, she was unable to recollect personal events from
recent years. Over the next month, however, her amnesia
remitted completely, and when she was retested 4 weeks
later, her performance had improved to the point that it was
indistinguishable from that of neurologically healthy women
who served as controls.

On two occasions, during her amnesia and after its reso-
lution, WJ. was asked to provide personality ratings describ-
ing what she was like during her first quarter at college.
While she was amnesic, W]J. was able to describe her per-
sonality; more important, the ratings she made during her
amnesic period agreed with those she made afterward. Thus,
while WJ. was amnesic she knew what she had been like in
college, even though she could not episodically recollect any
personal events or experiences from that time period.

Could WJ.’s judgments while amnesic be based on her
continued access to episodic recollections of high school or
earlier, periods not covered by her amnesia? Probably not.
WJ., like many freshmen, manifested somewhat different
personality traits in college than she did in high school. Yet
her self-ratings during the amnesic period reflected her
college personality (for data and analyses, see Klein, Loftus,
and Kilstrom, 1996). This suggests that W].’s ratings were
based on semantic knowledge of her personality during her
time at college, not on recollections of episodes long past.

D.B. The case of D.B. (like that of K.C.) shows that one
can have accurate knowledge of one’s own personality traits
even with a total loss of episodic memory (Klein, Rozendal,
and Cosmides, 2002). Patient D.B. was a 79-year-old man
who became profoundly amnesic as a result of anoxia fol-
lowing cardiac arrest. On both informal questioning and
psychological testing, D.B. was unable to consciously recol-
lect a single thing he had ever done or experienced from any
period of his life. In addition to his dense retrograde episodic
amnesia, he also sustained severe anterogradé episodic
memory impairment, rendering him incapable of recollect-
ing events that had transpired only minutes earlier.

KLEIN: KNOWING ONE’S SELF 1081



To test D.B.’s semantic self-khowledge, we asked him on
two separate occasions to judge a list of personality traits for
self-descriptiveness. We also asked D.B.’s daughter (with
whom he livéd) to rate D.B. on the same traits. Our findings
revealed that D.B.’s ratings were both reliable (r= 0.69 across
sessions) and consistent with the way he is perceived by
others (r = 0.64 between D.B. and his daughter). (Age-
matched controls showed s = 0.74 and 0.57 across sessions
and raters, respectively) D.B. thus appeared to have accu-
rate and detailed knowledge about his personality even
though he had no conscious access to any specific actions or
experiences on which that knowledge was based. (For related
findings, see Cermak and O’Connor, 1983; Evan et al,
1993; Tulving, 1993b; Starkstein, Sabe, and Dorrego, 1997
Kircher et al., 2000; for review, see Klein, Cosmides, Tooby,
and Chance, 2002.)

D.B. manifested a clear dissociation between episodic and
semantic self-knowledge. But can semantic knowledge of
one’s own personality traits dissociate from other types of
semantic knowledge? Further testing of D.B. suggested that
it can.

D.B.’s semantic memory was also affected by his illness,
although this impairment was far less severe than that affect-
ing his episodic memory (Klein, Rozendal, and Cosmides,
2002). For example, although he knew a variety of general
facts about his life, he showed a number of striking gaps in
his life story: he knew the name of the high school he
attended and where he was born, but could not recall the
names of any friends from his childhood or the year of his
birth. He also showed spotty knowledge of facts in the public
domain. For example, although he was able to accurately
recount a number of details about certain historical events
(e.g., the Givil War), his knowledge of other historical facts
was seriously compromised (e.g., he claimed that America
was discovered by the British in 1812). Despite these impair-
ments in D.B.’s more general semantic knowledge, his
knowledge of his own personality was intact. This result
suggests a dissociation within semantic memory: between
general semantic knowledge and semantic knowledge of
one’s own personality traits.

Additional testing revealed a dissociation between D.B.’s
knowledge of his own personality traits and the traits of
others. D.B. could not retrieve accurate knowledge of his
daughter’s personaity traits: the correlation between D.B.’s
ratings of his daughter and her self-ratings was not reliable
(r=0.23), and was less than half that found between control
parents’ ratings of their child and the child’s self-ratings
(r=0.61). Thus, although D.B.’s ability to retrieve accurate
knowledge of his own personality was intact (no different
from that of age-matched controls), he had lost the ability
to retrieve accurate personality information about his adult
daughter, with whom he lived.
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In short, D.B’s case goes well beyond the usua
episodic/semantic distinction. It suggests category-specific
dissociations within semantic memory. His ability to retrieve
trait self-knowledge was intact; his ability to retrieve hjs
daughter’s traits was impaired; and his knowledge about the
world at large (and specific facts about himself) was impaired,
This pattern raises the possibility that the human cognitive
architecture includes a subsystem of semantic memory that
is functionally specialized for the storage and retrieval of
trait self-knowledge. More data relevant to this claim come
from the cases of R J. and K.R.

R.]J. Patients K.C., W]J., and D.B. lost access to episodic
memory as a result of brain trauma. However, there also are
cases of individuals in whom episodic memory failed to
develop in the first place (e.g., Vargha-Khadem et al., 1997,
Ahern, Wood, and McBrien, 1998). Such developmental
dissociations are interesting because they permit inferences
about the origins of self-knowledge that are not licensed by
the discovery of dissociations caused by brain trauma in
adults.

Consider, for example, the hypothesis that semantic
self-knowledge, despite being functionally independent of
episodic memory, initially is constructed from a database of
episodic memories. This hypothesis cannot be ruled out by
cases like D.B. and WJ.; their intact semantic self-knowledge
could have been derived from episodic memories during the
years prior to the brain trauma that caused their episodic
loss as adults. But consider the implications of finding an
individual who never developed the ability to access episodic
memories, yet has intact semantic self-knowledge. This
developmental dissociation would suggest that building a
semantic database of trait self-knowledge does not require
access to a database of episodic memories.

Autism is a developmental disorder that has been
hypothesized to impair normal development of the cogni-
tive machinery that supports metarepresentations (Baron-
Cohen, Leslie, and Frith, 1985; Leslie, 1987; Baron-Cohen,
1995). It has been proposed that episodic memories are
stored in and retrieved via metarepresentations (c.g., Perner,
1991; Cosmides and Tooby, 2000). If so, then autism should
disrupt the normal development of episodic memory. To test
this prediction, Klein, Chan, and Loftus (1999) assessed the
episodic memory of R.J., a 21-year-old man with autism.

Compared with ability-matched controls, R J. was found
to be severely impaired on a variety of tests of recall, €spe”
cially when memory for personally experienced events was
tested (e.g,, the Galton-Crovitz task). Although his impat™
ment was developmental in origin, his episodic performance
was similar to that found in classic amnesia caused by bra!?
trauma (similar findings have been reported by Boucher a0 i
Warrington, 1976; Boucher, 1981; and Millward et al., 2000;
but see Minshew and Goldstein, 1993).



Despite this deficit in episodic retrieval, R J. demonstrated
reliable and accurate knowledge of his personality traits. His
rest-retest correlations were high (r = 0.86; 1Q-matched con-
wols, 7= 0.78). Moreover, the correlation between R.J.’s trait
self-ratings and his mother’s ratings of him was significant
(r=0.56) and did not differ reliably from that obtained from
control mother-son pairs (r = 0.50). RJ.’s self-ratings also
were compared with ratings of R J. obtained from one of his
reachers; the correlation again was reliable (r = 0.49) and
comparable to those obtained between control mother-son
pairs.

These findings suggest that R J.’s knowledge of what he is
like accurately reflects how he is perceived by people with
whom he interacts. But how did he acquire this trait self-
knowledge? His case suggests that conscious access to a
database of episodic memories is unnecessary. R,J. cannot
retrieve episodic memories now and, because his impairment
is developmental in origin, he probably never developed this
ability in the first place. All four cases—W,J., D.B,, K.C., and
R J—show that trait self-knowledge can exist independently
of episodic access, but R J.’s developmental dissociation sug-
gests that the acquisition of trait self-knowledge does not
require episodic access (as does K.C.’s ability to update).

As in the case of D.B., further tests of RJ. suggested
content-specific  dissociations within semantic memory.
Klein, Cosmides, Costabile, and Mei (2002) asked R.J. to
judge features of common objects (e.g, “Is a lemon sour?”
“Is a balloon round?”). R J.’s answers were reliable across
sessions (r=0.77). However, they did not correlate with those
provided by others of the same mental age. There was high
agreement among IQ)-matched controls, with correlations
among their answers ranging from 0.78 to 0.81. In contrast,
correlations between R J.’s answers and theirs ranged from
0.18 t0 0.33.

R J’s atypical semantic knowledge is not due to a general
inability to understand or answer questions; his ability to
answer personality questions is fine. This pattern of con-
sensually accurate personality knowledge coexisting with
odd, nonconsensual knowledge of foods, animals, and
objects is surprising. One would think the evidence of one’s
senses would allow the easy acquisition of knowledge about
tastes, shapes, and colors. Indeed, words like sweet, tall, and
large are more concrete and have more obvious referents than
personality terms such as kind, friendly, and ungrateful. Never-
theless, an individual with autism was able to learn his own
Personality traits but was unable to acquire consensually
held knowledge of foods, animals, and objects. Because R J.’s
°0'ndition is caused by a developmental disorder, this pattern
fasses the possibility that there may be mechanisms special-
ed for acquiring knowledge of one’s personality that can
®Main intact even when the mechanisms for acquiring
l‘"‘"’Vh?dge of other domains are quite impaired.

K.R., KR, a patient diagnosed with late-stage
Alzheimer’s dementia, shows that reliable, accurate knowl-
edge of one’s own personality can exist without the ability
to update that knowledge (Klein, Cosmides, and Costabile,
2003).

K.R.s performance on standard tests of cognitive func-
tioning (e.g., the Mini-Mental State Examination) indicated
severe dementia. She was disoriented for time and place
and experienced difficulties with word finding and object
naming. K.R. could not, for example, name simple objects
such as batteries and pencils or draw the face of a clock from
memory. Her anterograde memory function was severely
impaired, leaving her unable to recall events she had in mind
moments before. Knowledge of her personal past was
sketchy: for example, she sometimes believed her late
husband was alive, and her estimates of how long she had
lived in her current facility ranged from 2 months to 14
years.

Despite these profound deficits, K.R. had reliable knowl-
edge of her own personality traits. We asked her on two
occasions (separated by 2 weeks) to judge a list of personal-
ity traits for self-descriptiveness. We also asked K.R.’s daugh-
ter and her caregiver at the assisted living facility to rate K.R.
on the same traits. The results showed that K.R.’s test-retest
ratings were reliable (r = 0.86). However, her ratings did not
agree with the ratings provided by either her daughter or her
caregiver (r=0.31,-0.11 for daughter and caregiver, respec-
tively). This lack of consistency was not because the daugh-
ter and caregiver were poor judges of character; when asked
to rate other individuals, their judgments correlated strongly
with those of others.

How could K.R.’s ratings be so reliable, yet agree so little
with those who know her best? According to her family, -
K.R.’s personality and behavior changed dramatically as the
disease progressed, but she seemed unaware of her trans-
formation (a situation fairly common among patients with
Alzheimer’s dementia; e.g., Siegler, Dawson, and Welsh,
1994; Mills, 1998; Clare, in press). This suggests that the
disease may have impaired K.R.’s ability to update the
mental records that stored information about her personal-
ity. If her self-knowledge was intact but not being updated,
then K.R.’s ratings may have reflected her premorbid per-
sonality rather than her current one.

To test this hypothesis, we asked K.R.’s daughter to rate
her mother on the same list of traits, only this time she was
asked to base her ratings on her mother’s personality prior
to the onset of the disease. These ratings were strongly cor-
related with those provided by K.R. herself {r = 0.59), as
were preonset trait ratings of K.R. provided by her son-
in-law (r = 0.79). Taken together, these findings indicate
that K.R.’s ratings were accurate, but reflected her.pre-
Alzheimer’s personality. ‘
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K.R. also knew her daughter’s personality traits: when
asked to rate her daughter on the same list of traits, her
ratings correlated strongly with her daughter’s self-ratings
(r = 0.65)~This is expected if K.R.’s fund of personality
knowledge was created premorbidly and remained intact.
But if, as hypothesized, K.R. lost the ability to update her per-
sonality files, then her ratings should have been inaccurate for
people whom she first met after the onset of her dementia.
This was the case. On two occasions (again, 2 weeks apart),
K.R. was asked to rate her caregiver, whom she had known
for 2.5 years. When the subject was her caregiver, K.R.’s test-
retest reliability was low (r = 0.34), in striking contrast to the
reliablity of her self-ratings (r = 0.86). Moreover, K.R.’s
ratings of the caregiver did not overlap reliably with the care-
giver’s ratings of his own personality (r = 0.18). This differ-
ence was not due to the caregiver having a skewed view of
himself: His self-ratings were strongly correlated with those
provided by two neurologically healthy women living in the
same facility who were similar in age to K.R. and who had
known him for about the same length of time (r=0.73, 0.68).
This also shows that K.R.’s inability to acquire new personal-
ity information was not a simple manifestation of the normal
aging process, because the neurologically healthy age-matched
controls were quite capable of acquiring accurate knowledge
of the personality of someone they had recently met.

Thus, despite profound cognitive deficits, K.R. had intact
knowledge of her own premorbid personality and that of
her daughter. That her trait knowledge had been preserved
and remained retrievable is remarkable, given the difficulties
she had retrieving ordinary facts from semantic memory: the
names of everyday objects, what a clock looks like, where
she was. As in the cases of RJ. and D.B., K.R.>s preserved
self-knowledge suggests a dissociation within semantic
memory, suggesting the presence of a functionally special-
ized database for the storage and retrieval of information
about her personality.

It would appear, however, that the computational machin-
ery responsible for updating personality knowledge was
impaired in K.R. by Alzheimer’s disease. K.R. did not know
her own current, postmorbid personality, nor was she able
to learn the personality traits of her primary caregiver. In
K.R,, trait knowledge of self and other remained intact, but
the ability to update that knowledge based on new experi-
ences was no longer functional.

Conclusions

A SEMANTIC SUBSYSTEM SPECIALIZED FOR THE STORAGE AND
REeTRIEVAL OF PERSONALITY TRAIT KNOWLEDGE  The results

of the neuropsychological case studies support the following
inferences:

1. The human mind stores knowledge of its own person-
ality in the form of trait summaries. Retrieving trait sum-
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maries from this database does not depend on accessing
episodic memories. Accurate trait judgments can be made
by amnesic }ndividuals—people who cannot retrieve any
episodic memories (K.C., W], D.B., R J.).

2. That K.C. knew his postmorbid personality suggests
that trait summaries can be updated without accessing
episodic memories. (Perhaps they are updated online, as
events unfold.)

3. Intact retrieval of personality trait summaries can occur
despite Alzheimer’s dementia so severe that it impairs access
to knowledge about many semantic domains (K.R.).

4. D.B. and R/J. had intact knowledge of their own per-
sonality traits, yet they showed impairments in other
domains of semantic knowledge (personal history; general
history; facts about animals, foods, objects; etc.). This is a

_dissociation befween domains of semantic memory. These
dissociations suggest that trait self-knowledge is a function-

ally isolable subsystem of semantic memory.

5. That D.B. knew his own personality traits but not his
daughter’s suggests that knowledge about one’s own traits is
stored separately from knowledge of other people’s traits.

6. Taken together, nos. 3—5 suggest that there is a sub-
system of semantic memory that is functionally specialized
for the storage and retrieval of trait self-knowledge.

The idea of a subsystem within semantic memory
specialized for storage and retrieval of personality trait
knowledge is consistent with recent findings suggesting that
semantic memory can be fractionated into different com-
ponents, each of which can be damaged independently
(e.g, Hodges and Patterson, 1997; Mackenzie Ross, and
Hodges, 1997; Cappa et al., 1998; Caramazza and Shelton,
1998). For example, there are cases in which brain damage
creates very content-specific patterns of nonretrieval from
semantic memory, as seen in patients who (for example)
cannot retrieve information about animals but can retrieve
information about inanimate objects, whereas others have
the opposite pattern of impairment (e.g, Caramazza and
Shelton, 1998; Caramazza, 2000), still others have a selec-
tive deficit in their ability to retrieve knowledge of types of
food (e.g, Hillis and Caramazza, 1991; Hart and Gordon,
1992; Laiacona et al., 1993), and so on. In all cases, the infor-
mation that is selectively spared or impaired is a type of
general world knowledge. It is therefore argued that the ina?'
cessible or missing information is drawn from a semantc
memory system, and that category-specific impairments
reflect subsystems within a more encompassing semantic
system (e.g., Hodges and Patterson, 1997; Caramazza, 2000;
but see Martin, Ungerleider, and Haxby, 2000). From this
perspective, D.B.’s and R.J.’s normal performance on the
trait self-knowledge questionnaire can be seen as reﬂecﬂng
the operation of a specialized subsystem within semantic
memory that represents trait knowledge about the self and
was not compromised by cortical damage.



A SPEGIALIZED ACQUISITION SysTEM?  The neuropsycholog-
ical case histories also permit drawing some tentative con-
cusions about how the cognitive architecture learns the
personality traits of the individual in which it is situated.

1. Learning personality traits does not require conscious
access to episodic memories. K.C. learned about his post-
morbid personality despite having no ability to retrieve
episodic memories. R J. also knew his personality traits, yet
he could not retrieve behavioral episodes from memory.
Indeed, R J’s disorder is developmental in origin, suggesting
that he had never been able to retrieve episodic memories.

9. Alzheimer’s dementia can damage the mechanisms that
allow one to learn about personality traits, whether one’s
own or others. Yet the inability to update personality knowl-
edge need not interfere with the ability to retrieve informa-
tion from a preexisting store of trait summaries (K.R.).

3. Any dissociation between semantic domains, whether
due to brain trauma or to autism, suggests functionally
isolable storage and retrieval systems (D.B., R J., K.R.). But
finding a developmental dissociation in R.J. suggests a func-
tionally isolable acquisition system. His semantic dissociation
suggests that trait self-knowledge is acquired via learning
mechanisms that are functionally distinct from those that
cause the acquisition of knowledge about animals, objects,

and foods. :

Domain-general learning theories, connectionist or other-
wise, presume that the same learning mechanisms account
for knowledge acquisition across content domains. But a
developmental dissociation that impairs the acquisition of
knowledge about animals, objects, and foods while having
no effect on the acquisition of trait knowledge is difficult to
reconcile with such theories. Such results are especially dif-
ficult for theories positing equipotential mechanisms that
compute correlations between elementary perceptual or
conceptual dimensions. Surely the evidence of one’s senses
is sufficient for R.J. and others to end up concurring that
apples are sweet, lemons are not, rocks are hard, and giraffes
are tall. Yet R.J. and others did not concur in their judg-
ments of easily observable properties of food, animals, and
objects. In stark contrast, R.J.’s judgments about his own
personality were consistent with those of others who know
him, even though R J.’s judgments were those of an autistic
individual with social deficits.

Mmp DrsioN: Wiy Have A PErsoNALITY TRArT DATABASE
AroNGsiDE AN Episobic Store?  Trait summaries have a
signal virtue: they provide fast answers to trait judgment
Questions. This is important, because social interaction often
Tequires split-second decisions, and the best course of action
may depend on assumptions about how you and others are
likely to behave in various situations. Time can be saved if
trait summaries—generalizations about how people are

likely to behave—are computed in advance and stored for
later use (for discussion, see Klein, Cosmides, Tooby, and
Chance, 2002). The alternative—retrieving and then evalu-
ating a series of episodes online each and every time a trait
judgment is needed—is more costly in both time and com-
putation (e.g,, Klein, Loftus, Trafton, and Fuhrman, 1992;
Klein, Babey, and Sherman, 1997).

This view explains three sets of interlocking facts. First, it
explains why trait summaries exist. Second, it explains why
retrieving a trait summary fails to prime recall of trait-
consistent episodes. Because summaries are precomputed
answers to trait judgment questions, there is no additional
advantage to retrieving trait-consistent episodes in tandem
with them; the information that trait-consistent episodes
provides is redundant with the summary (Babey, Queller,
and Klein, 1998; Klein, Cosmides, Tooby, and Chance,
2001, 2002). Third, and less obviously, it explains why an
episodic store is maintained despite trait summaries, and
when trait judgments will access the episodic store.

Klein, Cosmides, Tooby, and Chance (2002) argue that an
excellent package of speed plus accuracy can be engineered
into a decision system by jointly activating a trait summary
and episodic memories that are inconsistent with it. Trait sum-
maries allow fast access to relevant information. But a trait
summary (e.g., “I am usually friendly”) gives information
about behavior under average circumstances. It does not tell
you under what circumstances a behavior deviates from
average. In deciding how to behave, one is always facing a
particular situation. Accordingly, a generalization is most
useful when its scope is delimited, that is, when it is accom-
panied by information specifying those situations in which it
does not apply. Episodic memories that are inconsistent with
the generalization can serve this function, because they
encode specific situations in which the generalization fails to
predict. the outcome. Thus, to render judgments that are
both fast and accurate, judgment and decision procedures
should be designed to search for summary information in
semantic memory and, on retrieving it, also search for
episodic memories that are inconsistent with that summary,
ones that place boundary conditions on the summary’s
scope. Thus, there is a function to maintaining a store of
episodic memories even after a trait summary has been
formed: memories of behavioral episodes can provide
boundary conditions on the scope of generalizations (Babey,
Queller, and Klein, 1998; Cosmides and Tooby, 2000; Klein,
Cosmides, Tooby, and Chance, 2001, 2002).

This scope hypothesis was tested in a recent series of experi-
ments on trait selfjudgments using the priming paradigm
described above. Klein, Cosmides, Tooby, and Chance (2001,
2002) showed that when a trait summary is retrieved, trait-
inconsistent behavioral episodes are retrieved along with it.
More specifically, the time it took subjects to recall a trait-
inconsistent episode was faster following a describe task than
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following a control task. In other words, asking a subject
whether he or she is kind coactivates memories of episodes in
which that person did something unkind. Consistent with the
scope hypothesis, inconsistent episodes are primed only when
a trait sumnmary has been retrieved. When a trait summary is
absent, trait-consistent episodes are primed. This makes
sense: in the absence of a trait summary, episodes are the only
information one has on which to base a judgment.

Many view priming as a functionless by-product of neural
activation. The results of these experiments support a quite
different view: computational systems will be designed to
prime representations when this solves an adaptive problem
for the organism. The fact that retrieving trait summaries
primes episodic memories that are inconsistent with the
summary but not ones that are consistent with it cannot be
explained as a by-product of neural activation (for discus-
sion, see Klein, Cosmides, Tooby, and Chance, 2002). It is
instead the signature of a functional and adaptive system:
one that is designed to deliver just the right mix of infor-
mation from memory to the right decision rules at the right
time.

The human cognitive architecture does seem to contain a
database that is functionally specialized for the storage and
retrieval of personality trait information. Because social life
is so adaptively important for our species, it should not be
surprising to find that this database is resilient in the face of
trauma and developmental disruptions. Nor should it be
surprising to find mechanisms specialized for creating and
refreshing this database; people change with time and expe-
rience, and the database needs to be constantly updated so
that it accurately captures what a person is like at the
moment that relevant decisions are made.

By isolating and elucidating the systems and databases
that allow us to know ourselves, cognitive neuroscience is
making “first-person epistemology” a topic of scientific
inquiry rather than just philosophical speculation. As this
process continues, the self may gradually reclaim the place
William James originally carved out for it: as a central con-
struct in psychology.
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NOTES

1. These conclusions were based on results obtained using the
analytic technique known as statistical parametric mapping,
However, another technique, partial least-squares analysis, revealed
activations of the right and left medial frontal lobes.
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2. Although these pioneering studies are provocative and inger.
esting, it is probably too early to conclude that the self is locateq

“in the left cerebral hemisphere. Although cognitive science gener-

ally has embraced a doctrine of modularity, the neural repreger,.
tation of individual items of declarative knowledge is distributeq
widely across the cortex. Accordingly, while self-referentia] pro-
cessing may be performed by a specialized brain module or system,
declarative knowledge of the self; whether episodic or semantic, i
likely to be widely distributed over the same neural structures tha
represent knowledge of other people, as well as objects in the
nonsocial domain.
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