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People infuse their passwords with autobiographical information
Robbie J. Taylora and Maryanne Garryb

aSchool of Psychology, Victoria University of Wellington, Wellington, New Zealand; bSchool of Psychology, The University of Waikato,
Hamilton, New Zealand

ABSTRACT
Passwords might unlock more than our computer accounts. A New York Times Magazine
described anecdotes of people who infused their passwords with autobiographical
information [Urbina, I. (2014, November 20). The Secret Life of Passwords. New York Times.
Retrieved from https://www.nytimes.com/2014/11/19/magazine/the-secret-life-of-
passwords.html]. We suspected people infused their passwords with autobiographical
information so they could privately remember that information. Across two studies we took a
systematic approach to address the extent to which people infused passwords with
autobiographical information and the functions that information served. We also examined
the self-reported consequences of people infusing their passwords with autobiographical
information. Across both studies, 41.6–71.1% of people infused their passwords with
autobiographical memories; in Study 2, 9.3% of people infused their passwords with episodic
future thoughts. People who infused their password with autobiographical information
reported that information served identity, social, and directive functions, and they created
their password to remember that information. These studies show that people do not simply
use passwords to unlock their computer accounts. Some people might use passwords as
mementos to cue autobiographical information.

ARTICLE HISTORY
Received 3 July 2018
Accepted 17 October 2018

KEYWORDS
Autobiographical memory;
password; episodic future
thought

Technology eases the burden of remembering. Instead of
remembering how to calculate a tip, we use an app;
instead of remembering directions to our favourite restau-
rant, we use Google Maps, and instead of remembering
our friends’ phone numbers, we use an iPhone. Indeed,
technology is often an extension of our mind: we remem-
ber where and how to access information, rather than the
information itself—like the concept of a transactive
memory system (Wegner, 1986; see also Clark & Chalmers,
1998). Several studies support this idea. For example,
people are less likely to remember information if they
know they can access that information using technology
(Barr, Pennycook, Stolz, & Fugelsang, 2015; Sparrow, Liu,
& Wegner, 2011; Storm & Stone, 2015). But technology
often imposes a burden on remembering. To open the
tip app, save that restaurant to Google Maps, or phone a
friend, we first need to remember a password. Even
phones that allow access by recognising our face or finger-
print require a password in certain situations. It stands to
reason, then, that because technology demands we
remember passwords, we seek to reduce the burden of
remembering by creating passwords that are easy for us
to remember (and hard for others to guess). But in two
studies, we show that these passwords often serve func-
tions beyond easy access to our devices: we use pass-
words to remind us of our identity, our relationships,

and to imagine our future behaviour. Passwords have a
secret life.

In a popular New York Times Magazine article, “The
Secret Life of Passwords”, journalist Ian Urbina (2014)
described many instances of people who infused their
passwords with personal facts, episodes, and imagined
future events—which we collectively refer to as autobio-
graphical information. Much of this autobiographical infor-
mation was in the form of autobiographical memories,
which are memories for events and facts related to the
self (Brewer, 1986; Conway, 1987; Levine, Svoboda, Hay,
Winocur, & Moscovitch, 2002). For example, one woman’s
password was “Odessa”, a reference to the Ukrainian city
where her father was born, and where she had taken a
trip with her father (Urbina, 2014). This woman told
Urbina that Odessa was important because it was part of
her lineage, and also because the trip she took with her
father was transformative.

Why would this woman infuse her password with an
autobiographical memory? Indeed, why would anyone
infuse their passwords with autobiographical information?
There are at least two possibilities. The first, and obvious,
possibility is that people infuse their passwords with auto-
biographical information to make their passwords easy to
remember. After all, information related to oneself is
better remembered, presumably because it is more
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elaborately encoded (see Symons & Johnson, 1997 for a
review of the self-reference effect). Therefore, people are
less likely to forget a password infused with autobiographi-
cal information than a password that was, say, randomly
generated. Indeed, there are high costs to forgetting pass-
words, such as one man who reported losing $30,000
because he forgot his randomly-generated Bitcoin PIN
(Frauenfelder, 2017). The second, and not independent
but less obvious, possibility is people might infuse their
passwords with autobiographical memories because
doing so covertly serves a purpose. It is this second possi-
bility we addressed in the studies reported here.

Specificity of autobiographical memory

Before we address this possibility, we must first acknowl-
edge the complexity of autobiographical memories. The
example above about the woman with the password
“Odessa” demonstrates that autobiographical memories
can be recalled at different levels of specificity. For
example, the woman’s trip to Odessa is more specific
than the memories that connect Odessa to her identity.
One model of autobiographical memory that defines the
different levels of specificity is the self-memory system
(Conway, 2005; Conway & Pleydell-Pearce, 2000). In this
model, episodic autobiographical memories are events
that happen on a single day and refer to a specific time
and place. In contrast, autobiographical knowledge rep-
resents personal semantic knowledge, which includes
extended memories and recurring memories.

Autobiographical memories that differ in specificity also
differ in other ways. For example, younger people are more
likely to recall episodic autobiographical memories than
older people (Levine et al., 2002). In contrast, younger
and older people recall autobiographical knowledge to a
similar extent. Furthermore, numerous imaging studies
have shown different brain regions are associated with
recall of episodic autobiographical memories and autobio-
graphical knowledge (Addis, McIntosh, Moscovitch,
Crawley, & McAndrews, 2004; Levine et al., 2004; Maguire
& Frith, 2003). More recently, one study showed that auto-
biographical memories at different levels of specificity also
differ in the extent to which they serve important psycho-
logical functions (Waters, Bauer, & Fivush, 2014).

The functions of episodic autobiographical memory

What important psychological functions do autobiographi-
cal memories serve? Although there have been many pro-
posed functions of autobiographical memory, most
research in the literature describes episodic autobiographi-
cal memories serving three broad functions (Bluck, 2003;
Bluck & Alea, 2011; Hyman & Faries, 1992). They can
serve an identity function, helping to forge a sense of iden-
tity. They can serve a social function, helping to form and
maintain social bonds. They can serve a directive function,
helping to guide and direct future behaviour. Take, for

example, this episodic autobiographical memory from a
graduate student in our lab—a memory which she
infused into a password:

One day I bumped into an estranged friend I hadn’t spoken to
in over a year. He was working at this new bar and invited me
to a live music gig happening there. I’m not really very comfor-
table hanging out in bars, and even less comfortable with
spontaneity, but it was a kind gesture on his part, so I went.
The gig was kind of magical. The bar was lit up with fairy
lights and the musician played this excellent cover of a song
I already loved. But most of all, it was really great hanging
out with my friend again, like we used to. I have a photo
from that night, but I made a reference to that event in my
password because it reminds me of a time when I was brave,
and that good things happen that you don’t anticipate and
you should embrace those opportunities.

This memory clearly serves all three functions of autobio-
graphical memory. First, it serves an identity function by
reminding her of a time when she was brave. Second, it
serves a social function by reminding her of an old friend
—and perhaps strengthening her friendship with this old
friend. Third, it serves a directive function by encouraging
her to embrace spontaneous opportunities in the future.
This memory, therefore, demonstrates an important point
about real life autobiographical memories: Memories can
serve multiple functions (Bluck, 2003).

The functions of autobiographical knowledge

Our graduate student’s memory is of a specific event, and
therefore is an episodic autobiographical memory. Does
autobiographical knowledge serve the same functions as
episodic autobiographical memories? In one study,
people described extended and recurring events—both
which are types of autobiographical knowledge (Waters
et al., 2014). Indeed, extended and recurring events
served identity, social, and directive functions. Moreover,
episodic autobiographical memories served identity and
directive functions to a greater extent than recurring
events, and recurring events served social functions to a
greater extent than episodic autobiographical memories.
These findings suggest people who infuse their passwords
with autobiographical memories should report these mem-
ories serve identity, social, and directive functions. Further-
more, people should report episodic autobiographical
memories serve identity and directive functions to a
greater extent than autobiographical knowledge, and
autobiographical knowledge should serve social functions
to a greater extent than episodic autobiographical
memories.

Overview

Across two studies, we addressed three main questions.
First, to what extent do people infuse passwords with auto-
biographical information? In Study 1 we asked subjects if
they infused their passwords with autobiographical mem-
ories. In Study 2 we asked subjects if they infused their
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passwords with autobiographical memories or episodic
future thoughts. Second, what are the characteristics of
these different types of autobiographical information?
More specifically, what functions do they serve, and what
are the events or facts on which those passwords are
based? Finally, are passwords good cues for autobiographi-
cal information? That is, do people recall the autobiogra-
phical information when they type their password?

Study 1

Method

Subjects
We collected responses from 236 subjects using Amazon
Mechanical Turk (www.mturk.com). A total of 201 (53.7%
identified as women; 45.8% identified as men; and 0.5%
identified as other) subjects completed the study. These
subjects ranged in age from 19 to 67 (Mage = 33.50, SDage

= 10.56, Medianage = 31.00), and received 0.30 USD upon
completion.

Procedure
We used Qualtrics survey software (Qualtrics (2016), Provo,
UT) to present instructions and questions in subjects’ web
browsers. Subjects completed the survey online via Mech-
anical Turk.

We told people they would participate in a study about
how people pick secure passwords. We asked subjects to
complete the survey by themselves, without distraction,
and to maximise their web browser. Subjects responded
to five blocks of questions and statements about their
current, or most frequently used password, which are all
presented in Table 1 and the Supplemental Materials
(Tables S1–S4). This study was exploratory, so we asked
subjects a large number of questions about their

passwords, some of which are outside the scope of this
paper. Here, we were primarily interested in the responses
from Block 3 and Block 4. We did not ask subjects to tell us
their passwords because it is likely that the passwords
themselves would be short-hand cues for memories—
and therefore only interpretable to the user.

In Block 1, subjects answered eight questions and state-
ments about the security of their password (for example,
“My friends would be able to guess my password”)
responding on a scale with anchors 1 (strongly disagree)
to 7 (strongly agree). These questions and statements are
presented on Table S1. In Block 2, subjects answered
seven questions, to assess the composition of passwords.
For example, “How many lower-case letters are in your
password?” These questions are presented on Table S2.

In Block 3, subjects responded to four statements with
“Yes” or “No” to determine if their password referred to
an autobiographical memory, and if so, to further classify
that autobiographical memory as an episodic autobiogra-
phical memory or instead as autobiographical knowledge.
For example, one such followup “Yes/No” statement was,
“My password contains information related to me, but
not related to a specific event from my past”. These state-
ments are presented in Table 1.

If subjects’ passwords referred to an episodic autobio-
graphical memory or autobiographical knowledge, they
were asked questions from Block 4, which were questions
about the functions, the emotional valence, and emotional
intensity of the memory. These questions were adapted
from Rasmussen and Berntsen (2013). Each of the three
functions were measured by presenting subjects with
one statement—this single-item scale format has been
previously validated by Rasmussen and Berntsen (2009).
Then, subjects responded to two statements with 7-point
scales: “As I type my password, I think about [this event or
the meaning of my password]”, from 1 (Strongly disagree)
to 7 (Strongly agree) and “I created this password to remi-
nisce about the past”, from 1 (Not at all) to 7 (To a very
high degree). Finally, subjects who indicated their pass-
words referred to episodic autobiographical memories
completed the Autobiographical Memory Questionnaire,
a 20-item instrument measuring, among other things, the
sensory vividness, rehearsal, emotional response associ-
ated with these memories (Rubin, Schrauf, & Greenberg,
2003). A full list of items presented to those in Block 4
who indicated their passwords referred to autobiographi-
cal knowledge is presented in Table S3 and a full list of
items presented to those who indicated their passwords
referred to an episodic autobiographical memory is pre-
sented in Table S4.

Subjects then proceeded to Block 5. Subjects who, as a
result of their responses to items in Block 3, indicated their
password did not refer to an autobiographical memory,
proceeded directly to Block 5 after completing Block 3. In
Block 5, all subjects were asked seven questions to deter-
mine if they had complied with our instructions. For
example, “Did you complete the experiment in a single

Table 1. A full list of items and descriptive statistics from Block 3 in Study 1.

Order Item

Percentage

Yes No

1 My password contains elements that are completely
random (for example, “fdYq^v71d”). Answer “Yes”
even if your password also contains elements that
are not random. (Yes or No).

38.3 61.7

2 My password contains information related to me (for
example, “Newy0rk1994”). Answer “Yes” even if
your password also contains other information. (Yes
or No).

60.7 39.3

3 My password contains information related to me, but
not related to a specific event from my past
(suppose the password “Bronx!91” refers to the
area where you grew up). Answer “Yes” even if your
password also contains other information. (Yes or
No).

54.7 45.3

4 My password contains information related to a
specific event from my past (suppose the password
“Disney!and98” refers to a specific experience on a
holiday). Answer “Yes” even if your password also
contains other information. (Yes or No).

34.8 65.2

Note: The response options for each item are presented after each item in
parentheses.
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session, without stopping?” Finally, all subjects were
debriefed.

Results and discussion

Our primary question was to what extent do people infuse
passwords with autobiographical memories? Before
addressing this question, we evaluated the dataset for
subject compliance. We identified 31.3% of subjects who
failed at least one of our compliance check questions.
Including subjects who failed our compliance checks did
not change the overall patterns of results, so we retained
them in our analyses (see Table S5 for the percentage of
subjects who failed each compliance question).

Recall the primary purpose of our study was to examine
the extent to which people infused their passwords with
autobiographical memories. It would be useful first to give
the flavour of these passwords. Their median length was
9.00 characters (M = 9.52, SD = 3.43). Most of these characters
were lower case letters (M = 5.47, SD = 3.19); fewer characters
were numbers (M = 3.02, SD = 1.92) or capital letters (M =
1.12, SD = 1.54)1. These findings are consistent with research
examining databases of passwords (Yan, Blackwell, Ander-
son, & Grant, 2004). We now turn to our primary research
question. To what extent did people infuse their passwords
with autobiographical memories? In fact, 71.1% of people
did: As Table 1 shows 34.8% of subjects told us their pass-
word contained information related to a specific event
from their past. We categorised these subjects as reporting
they infused their passwords with episodic autobiographical
memories. 36.3% of subjects reported they infused their
passwords with autobiographical knowledge. Only 28.9%
of subjects reported neither infusing their passwords with
episodic autobiographical memories nor autobiographical
knowledge.2 These data suggest that in constructing their
passwords, people might be taking advantage of the self-
reference effect by choosing information related to them-
selves, and at the very least constructing a password that
should be easier to remember (Symons & Johnson, 1997).

Although these findings tell us about the types of mem-
ories people infuse in their passwords, they do not help us

address our second research question: What functions do
these memories serve? To answer this question, we took
subjects’ ratings of the extent to which the memory
served identity, social, and directive functions, and
classified those ratings according to whether the memories
were of episodic autobiographical memories or autobio-
graphical knowledge. We plotted these mean ratings in
Figure 1. As the figure shows, episodic autobiographical
memories served directive and social functions to a
greater extent than memories of autobiographical
knowledge.

In null hypothesis significance testing (NHST) terms, a
one-way MANOVA showed a significant difference in func-
tions across the two types of autobiographical memories
infused in passwords, F(3, 139) = 44.13, p < .001; Wilk’s
Lambda = 0.51, ηp2 = 0.49. In order to determine where,
exactly, those differences were, we conducted three
follow-up one-way ANOVAs. These tests support the
pattern observed in Figure 1: Episodic autobiographical
memories served social and directive functions to a
greater extent than autobiographical knowledge. The
difference between these two groups on the identity func-
tion was not statistically significant (admittedly with an
ambiguous p-value): directive function F(1, 141) = 11.51,
p = .001, ηp2 = .08; identity function F(1, 141) = 3.72, p
= .06, ηp2 = .03; social function F(1, 141) = 127.16, p < .001,
ηp2 = .47. These findings are inconsistent with past
research that found episodic autobiographical memories
served identity and directive functions to a greater extent
than recurring autobiographical memories (a type of auto-
biographical knowledge) and recurring autobiographical
memories served social functions to a greater extent
than episodic autobiographical memories (Waters et al.,
2014).

Considered as a whole, our data provide evidence that
people infuse passwords with autobiographical memories
which serve identity, social, and directive functions. But
thus far, we do not know the answer to our third research
question: Are passwords good cues for autobiographical
memories? To address this question, we asked people to
rate the statements “I created my password to reminisce
about the past” and “As I type my password, I think
about this [event or the meaning of my password]”.
When we collapsed across both types of autobiographical
memories, we found people often reported they intention-
ally created their passwords to reminisce. There was mod-
erate agreement with the items “I created my password to
reminisce about the past” (M = 3.53, SD = 2.22) and “As I
type my password, I think about this [event or the
meaning of my password]” (M = 4.47, SD = 2.17). As the
left column of Table 2 shows, the more people thought
their password memories served identity, social, and direc-
tive functions, the more they reported creating their pass-
word to reminisce. Moreover, the adjacent column shows
that regardless of subjects’ intentions when creating their
passwords, the more subjects thought their password
memories served identity, social, and directive functions,

Table 2. Pearson’s correlations between the functions of memories infused
in passwords and the extent to which people created their password to
reminisce or think about that memory when typing their passwords, in
Study 1.

Variables 1 2 3 4 5

1. I created this password to reminisce
about the past

–

2. As I type my password, I think about
this [memory]

0.52 –

3. Identity function 0.32 0.33 –
4. Social function 0.38 0.44 0.38 –
5. Directive function 0.35 0.47 0.37 0.48 –

Notes: We collapsed across people who reported autobiographical
knowledge and people who reported episodic autobiographical memories
(n = 143). Item 2 had different endings based on the two levels of specifi-
city of autobiographical memories, see Table S3 and Table S4 for the exact
wording. All correlations had associated p-values <.001.
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the more they reported thinking about these memories
when they typed their password. These findings suggest
some people infuse memories that serve important func-
tions in their passwords because those passwords then
act as external cues, or mementos. Put another way,
some of the 71.1% of people who infused their passwords
with autobiographical memories, might have done so to
privately rehearse those memories and reap the benefits
of bringing those memories to mind.

Of course, we found that 28.9% of subjects did not
infuse their passwords with autobiographical memories.
Could these subjects have infused their passwords with
other types of autobiographical information? The ques-
tions we asked subjects were not sensitive to one possi-
bility: that at least some of those passwords might
contain imagined future events, or episodic future thoughts
(Szpunar, 2010). These episodic future thoughts are similar
to autobiographical memories—they share similar under-
lying neural processes, and there is evidence that people
use memories of the past to create simulations of the
future (Schacter, Addis, & Buckner, 2007; Szpunar, 2010).
Furthermore, episodic future thoughts have been shown
to serve identity, social, and directive functions too (Ras-
mussen & Berntsen, 2013). In fact, Rasmussen and Bernt-
sen found episodic future thoughts served directive
functions to a greater extent than autobiographical mem-
ories. We would, therefore, expect to find the same differ-
ence in passwords infused with episodic future thoughts
compared to episodic autobiographical memories. We
might also expect other differences between these two
types of autobiographical information. For example, a col-
lection of several studies suggest episodic future thoughts
are judged as more emotional, more frequently rehearsed,
and more positive than autobiographical memories
(Berntsen & Bohn, 2010; Berntsen & Jacobsen, 2008; Ras-
mussen & Berntsen, 2013; Sanson, Newman, & Garry,
2017; Van Boven & Ashworth, 2007). Urbina (2014)
himself described a man whose password, “Quit@smo-
king4ever”, referenced his goal to quit smoking. Maybe
his password cued him to simulate a future in which he
did not smoke. Perhaps, too, some of our subjects

infused their passwords with episodic future thoughts.
We can only speculate about this issue because we did
not ask subjects if their passwords referenced episodic
future thoughts.

Another issue we can only speculate on is the exact
content of these autobiographical memories. We know
the majority of subjects infused their passwords with auto-
biographical memories, but we do not know the events
and facts on which these memories—and thus the pass-
words—were based. Were they common events and
facts, cultural milestones, or were they more idiosyncratic
events? Again, it is unlikely that asking subjects to tell us
their passwords would answer this question because the
passwords themselves would be uninterpretable short-
hand cues for these memories. We know from the autobio-
graphical memory literature the events people consider
important are often predictable and follow a “script”
based on the cultural expectations on what a typical
person should experience in their lifetime (Berntsen &
Rubin, 2004). For example, marriage, having children, and
the first day of school, appear on many nations’ cultural
life scripts (CLS). To the extent that the autobiographical
memories people infuse in passwords are based on impor-
tant events, we would predict these events would be CLS
events. We know from previous research when people
were asked to recall important events, 53–68% of those
memories were from the CLS (Scherman, Salgado, Shao,
& Berntsen, 2017). Therefore, if memories infused in pass-
words are important memories, then we would expect to
see a similar percentage of subjects infusing their pass-
words with CLS events.

Therefore, in Study 2, we aimed to answer three ques-
tions. First, to what extent do people infuse their passwords
with a third kind autobiographical information, episodic
future thoughts? Second, if people do infuse passwords
with episodic future thoughts, to what extent do those
thoughts serve identity, social, and directive functions—
and to what extent do the functions of episodic future
thoughts differ from the functions of autobiographical
memories? Third, to what extent does the autobiographical
information infused in passwords reflect CLS events?

Figure 1. Mean identity, social, and directive function ratings subjects gave for the autobiographical memories infused in their passwords in Study 1. Error
bars represent 95% confidence intervals of cell means.
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Study 2

Method

Subjects
We collected responses from 424 subjects using Amazon
Mechanical Turk. A total of 399 (48.1% identified as
women; 51.9% identified as men) subjects completed the
study. These subjects ranged in age from 19 to 74 (Mage

= 35.92, SDage = 11.06, Medianage = 33.00). Workers
received 1.00 USD.

Procedure
We followed a method similar to Study 1, with three main
changes. First, we asked subjects if their password related
to a future event. Second, we asked subjects if the memory
infused in their password was a CLS event. Third, after
examining subjects’ written responses in Study 1, we
thought some subjects had been erroneously categorised
as infusing their passwords with episodic autobiographical
memories, when, in reality, they were probably describing
general events. So, in Study 2, we used remember/know
judgments (see Hyman, Gilstrap, Decker, & Wilkinson,
1998; Rajaram, 1993) to categorise memories because we
thought these judgments would be more accurate and
clearer than the statements we used in Study 1. “Remem-
ber” judgments were catogorised as episodic autobiogra-
phical memories and “know” judgments were categoised
as autobiographical knowledge.

First, subjects completed Block 1, which were a series of
questions to determine the type of password they used.
Subjects indicated if their password contained autobiogra-
phical information. Unlike Study 1, only subjects who
responded “Yes” to this statement were then asked if the
autobiographical information they infused in their pass-
words related to an imagined event that will or might
happen in the future. If subjects responded “No” to that
statement, they were then asked if the autobiographical
information they infused in their password was something
they “remember” or something they “know”. We explained
how remembering and knowing were different, and pro-
vided subjects with examples adapted from Hyman et al.
(1998) and Rajaram (1993). These statements are presented

on Table 3. Then, we asked all subjects to briefly describe
their passwords in as much detail as possible without
revealing their passwords. We also asked subjects why
they chose that particular password.

Subjects who reported they infused their passwords
with episodic autobiographical memories, autobiographi-
cal knowledge, or episodic future thoughts completed
Block 2, in which they were asked about the functions
and the extent to which they thought about the autobio-
graphical information when they typed their password
(these items and associated descriptive statistics are pre-
sented in Table S6 for autobiographical knowledge,
Table S7 for episodic autobiographical memories, and
Table S8 for episodic future events). In addition to these
questions, people who reported they infused their pass-
word with an episodic autobiographical memory or an
episodic future thought (but not those who reported
infusing their password with autobiographical knowledge)
completed Block 3—a 20-item scale to assess the phe-
nomenological characteristics of that event. These items
were taken from Rasmussen and Berntsen (2009) and
adapted by Sanson et al. (2017). For example, “When I
think about the event today, it appears vivid and clear”.
These items and associated descriptive statistics are pre-
sented on Table S9 for autobiographical events, and
Table S10 for episodic future thoughts. These subjects
also completed a 25-item US cultural life script checklist
to report if any of the events on the CLS were the
events infused in their passwords (Rubin, Berntsen, &
Hutson, 2009).

Results and discussion

A total of 23.8% of subjects did not meet at least one of the
seven compliance instructions. Responses from those sub-
jects did not change the overall patterns in subsequent
analyses, so we retained them in our analyses. See Table
S5 for a list of these compliance questions and the percen-
tage of subjects who failed each question.

We now turn to our primary research question: What
types of autobiographical information did people infuse
in their passwords? A total of 14.8% of subjects reported

Table 3. A full list of items and descriptive statistics from Block 1, in Study 2.

Order Item Mean Median SD
Lower
95% CI

Upper
95% CI

1 How long have you used this password for? (in years) (type answer). 4.59 2.00 5.27 4.07 5.11
2 My password contains elements that are completely random (for example, “fpYq^v71d”). Answer

“Yes” even if your password also contains elements that are not random. (Yes or No).
Yes = 55.9% No = 44.1%

3 My password contains information related to me (For example, your password could be your
nickname, your old address, or a specific event that happened to you). Answer “Yes” If your
password includes any personal information. (Yes or No).

Yes = 50.9% No = 49.1%

4 Is this personal information in your password related to an imagined event that will, or might,
happen in the future? (Yes or No).

Yes = 18.2% No = 81.8%

5 Is this personal information in your password something you remember or something you know?
(Remember or Know).

R = 35.5% K = 64.5%

Notes: The response options or response formats for each item are presented in parentheses. We excluded those subjects who indicated in Item 1 that they
had been using their password for 50 years or longer. In Item 5, “R” = percentage of “Remember”, and “K” = percentage of “Know” responses. Percentages
are based on the number of people who were asked each statement, not percentages based on the entire sample.
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they infused their passwords with information related to
specific episodic autobiographical memories; 26.8% of sub-
jects reported they infused their passwords with infor-
mation related to autobiographical knowledge. Finally,
9.3% of subjects reported they infused their passwords
with information related to episodic future thoughts.
That is, and as Table 3 shows, 50.9% of subjects infused
their passwords with one of the three types of autobiogra-
phical information.3

The percentage of subjects who infused their passwords
with autobiographical information was lower than in
Study 1. It is possible this difference supports our
concern that some subjects in Study 1 had a password
based on a general event, but were categorised as
having a password based on an autobiographical
memory. This discrepancy might also be attributable to
the different response formats. In Study 1, all subjects
responded to all of the statements about the type of auto-
biographical information in their passwords. By contrast, in
Study 2, only subjects who responded “Yes” to the state-
ment “My password contains information related to me”
were asked if that autobiographical information was
related to a future event. Only subjects who indicated
their password was not related to a future event were
then asked the remember/know question. Perhaps more
subjects in Study 2 would have responded “Yes” to the
statements about autobiographical information, but
because they said “No” in response to the first statement,
they were not given the opportunity to do so.

To address our second research question, we compared
between the three different types of autobiographical
information with respect to their identity, social, and direc-
tive functions. We plotted mean function ratings in Figure
2. As the figure shows, there were at least three interesting
findings. First, inconsistent with Study 1, people who
infused their passwords with autobiographical events
reported these memories served identity, social, and direc-
tive functions to a similar extent as people who infused
their passwords with autobiographical knowledge. This
inconsistency between Study 1 and Study 2 could be attrib-
uted to the different methods we used to categorise episo-
dic autobiographical memories and autobiographical
knowledge. The second interesting finding was people
who infused their passwords with episodic future thoughts
reported those thoughts served directive functions to a
greater extent than people who infused their passwords
with episodic autobiographical memories and autobiogra-
phical knowledge. This finding is consistent with Rasmus-
sen and Berntsen (2013) who found that positive future
experiences were rated as more directive than autobiogra-
phical memories. Third, episodic future thoughts served
social functions to a greater extent than autobiographical
facts.4

In NHST terms, a one-way MANOVA showed a signifi-
cant difference in functions across the three types of auto-
biographical information people infused in their
passwords: F(6, 396) = 7.38, p < .001; Wilk’s Lambda = 0.81,
ηp2 = 0.10. In order to determine where, exactly, those
differences were, we conducted three follow-up one-way
ANOVAs and Tukey HSD post-hoc tests. These tests sup-
ported the pattern in Figure 2: The three groups differed
on directive functions F(2, 200) = 14.00, p < .001, ηp2 = .12
and social functions F(2, 200) = 9.83, p < .001, ηp2 = .09,
but there was no significant difference in identity functions
F(2, 200) = 0.42, p = .66, ηp2 = .00. Tukey HSD post-hoc tests
showed episodic future thoughts were statistically higher
in directive functions than autobiographical knowledge
(Mdiff = 1.81, p < .001) and episodic autobiographical mem-
ories (Mdiff = 2.00, p < .001). Episodic future thoughts were
also higher in social functions than autobiographical
knowledge (Mdiff = 1.63, p < .001). Episodic autobiographi-
cal memories were also higher in social functions than
autobiographical knowledge (Mdiff = .80, p = .039).

We now turn to our third research question: To what
extent do these autobiographical memories and episodic
future thoughts reflect CLS events? Of those 96 subjects
who reported they infused their password with an episo-
dic autobiographical memory or an episodic future
thought, a total of 66.7% (n = 64) reported the event
was a CLS event. A larger percentage (81.1%) of people
in the episodic future thoughts group (n = 30) reported
their password was a CLS event compared to 57.6% of
those in the episodic autobiographical memory group
(n = 34). This difference was statistically significant (z =
2.37, p = .02). The exact percentages of CLS events are pre-
sented in Table 4.

Table 4. Percentage of subjects who indicated the event infused in their
password was from the US CLS, in Study 2.

Event
Episodic future
thought (%)

Episodic autobiographical
memory (%)

Overall
(%)

Marriage 27.0 5.2 13.7
College 5.4 15.5 11.6
Having
children

8.1 10.3 9.5

Fall in love 8.1 6.9 7.4
High school 8.1 5.2 6.3
First job 5.4 5.2 5.3
Begin school 5.4 3.4 4.2
Go to school 2.7 5.2 4.2
Own birth 5.4 3.4 4.2
Settle on
career

5.4 3.4 4.2

Leave home 5.4 1.7 3.2
First kiss 5.4 1.7 3.2
Own death 5.4 0.0 2.1
Other’s death 2.7 1.7 2.1
Retirement 5.4 0.0 2.1
Puberty 0.0 3.4 2.1
First sex 0.0 3.4 2.1
Begin talking 2.7 0.0 1.1
Begin walking 2.7 0.0 1.1
Begin driving 0.0 1.7 1.1
Grandchildren 0.0 1.7 1.1
Begin daycare 2.7 0.0 1.1
Empty nest 0.0 1.7 1.1
Parent’s death 0.0 0.0 0.0

Note: Events are ordered from the overall most common event, to the least
common event.
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Finally, we compared the phenomenological character-
istics of memories for episodic autobiographical memories
and episodic future thoughts. We adopted the approach
taken by Sanson et al. (2017), to avoid making a large
number of comparisons by combining 10 of the 20 items
into three sum variables: emotional response (which con-
sisted of “When I think of this event today it triggers a phys-
ical reaction”, “When I think of this event today it affects my
mood”, and “When I think of this event today the feelings I
experience are intense”) rehearsal frequency (which con-
sisted of “Before today I have deliberately thought about
the event”, and “Before today I have had the event pop
up in my mind by itself—that is, without me trying to
think of it”), and sensory vividness (which consisted of
“When I think of this event today it appears vivid and
clear”, “When I think of this event today I can see it in my
mind”, “When I think of this event today I can hear it in
my mind”, “When I think of this event today I can smell
or taste it in my mind”, “When I think of this event today
I can recall the physical surroundings”). These sum vari-
ables showed good internal reliability in our data: Cron-
bach’s ⍺ = 0.87, 0.82, 0.76, for emotional response,
rehearsal frequency, and sensory vividness, respectively.

The individual variables that made up the sum variables,
along with descriptive statistics are displayed on Tables S9
and S10. In line with the episodic future thought literature,
people who infused their passwords with future events
judged those events as eliciting more of an emotional
response, and were rehearsed more frequently than
people who infused their passwords with episodic autobio-
graphical memories (Berntsen & Bohn, 2010; Sanson et al.,
2017; Van Boven & Ashworth, 2007). We also found a trivial
difference between past and future events in sensory vivid-
ness. We used a one-way MANOVA to test these differ-
ences: F(3, 92) = 4.83, p = .004; Wilk’s Lambda = 0.86, ηp2

= 0.14. In order to determine where, exactly, those differ-
ences were, we conducted follow-up univariate ANOVAs.

Future events were statistically higher in emotional
response F(1, 94) = 11.64, p = .001, ηp2 = .11 and rehearsal
frequency F(1, 94) = 8.94, p = .004, ηp2 = .09 compared to
episodic autobiographical memories. But there was no sig-
nificant difference in sensory vividness F(1, 94) = 1.04, p
= .31, ηp2 = .01. Finally, we wanted to test for differences
in the valence of past and future events. Previous research
found that future events were more positive than past
events (Berntsen & Jacobsen, 2008; Finnbogadóttir & Bernt-
sen, 2013; Rasmussen & Berntsen, 2013). But inconsistent
with this research, we found trivial differences in valence
between episodic future thoughts and autobiographical
events F(1, 94) = .04, p = .84, ηp2 = .00.

General discussion

Across two studies we aimed to determine the extent to
which people infused their passwords with autobiographi-
cal information. We found that many people did just that.
More specifically, 71.1% of people in Study 1 and 41.6%
of people in Study 2 infused their passwords with autobio-
graphical memories—a disparity likely due to the different
survey formats between Study 1 and Study 2. In Study 1,
subjects were presented all items in Table 1. In Study 2,
subjects were only presented Item 4 in Table 3 if they
responded “yes” to Item 3, and subjects were only pre-
sented Item 5 if they responded “no” to Item 4. That is,
fewer people in Study 2 had the opportunity to indicate
they infused their passwords with autobiographical
events and episodic future thoughts than in Study 1. We
also found 9.3% of people in Study 2 infused their pass-
words with episodic future thoughts. We then aimed to
determine the functions these types of autobiographical
information served. We found, in Study 1, episodic autobio-
graphical memories served identity, social and directive
functions to a greater extent than did memories of auto-
biographical knowledge. But in Study 2 we found episodic

Figure 2. Mean function ratings of autobiographical information infused in passwords by the type of autobiographical information in Study 2. Error bars
represent 95% confidence intervals of the cell means.
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autobiographical memories and autobiographical knowl-
edge served these functions to a similar extent. Episodic
future thoughts served social and directive functions to a
greater extent than did both episodic autobiographical
memories and autobiographical knowledge. Finally, we
aimed to determine the extent to which passwords were
good cues for autobiographical information. Subjects
reported they thought of the autobiographical information
when they typed their passwords—and some subjects
reported they deliberately infused autobiographical infor-
mation in their passwords to reminisce. Furthermore, we
found in both studies the more this autobiographical infor-
mation served identity, social, and directive functions, the
more people reported they created their passwords to
think of that information.

Our results are largely consistent with the autobiogra-
phical memory literature. For example, in one study, posi-
tive future events served identity, social, and directive
functions to a greater extent than positive or negative
past events (Rasmussen & Berntsen, 2013). Our findings
in Study 2 are also consistent with the finding that episodic
future thoughts are more emotional, rehearsed, and are
more likely to be from the CLS than autobiographical mem-
ories (Berntsen & Bohn, 2010; Berntsen & Jacobsen, 2008;
Sanson et al., 2017; Van Boven & Ashworth, 2007). But,
inconsistent with the studies suggesting past events are
higher in sensory vividness than future events, we found
a trivial difference between past and future events in vivid-
ness (Berntsen & Bohn, 2010; D’Argembeau & Van der
Linden, 2004). It could be that both past and future
events were similar in vividness because by typing these
passwords, subjects were recalling these events to a
similar extent.

Our findings make at least two important contributions
to the autobiographical memory literature. First, the
findings show how the functions of autobiographical
knowledge compare to the functions of episodic autobio-
graphical memories. We expected, in line with other
research, that episodic autobiographical memories should
serve identity and directive functions to a greater extent
than autobiographical knowledge, and that autobiographi-
cal knowledge should serve social functions to a greater
extent than episodic autobiographical memories (Waters
et al., 2014). But our results did not support this prediction:
In Study 1, episodic autobiographical memories served
social and directive functions to greater extent than auto-
biographical knowledge. In Study 2, using a remember/
know question to classify the type of autobiographical
information, there were only trivial differences in functions
between episodic autobiographical memory and autobio-
graphical knowledge. It could be that the differences
observed between functions in the previous study are
specific to recurring events, and not autobiographical
knowledge generally. We know that memories of events
become semantic knowledge over time (Conway, Gardiner,
Perfect, Anderson, & Cohen, 1997). Therefore, our results
suggest the functions episodic autobiographical memories

serve might remain stable, even after they become seman-
tic knowledge. But, of course, because of the inconsistent
findings between Study 1 and Study 2, this conclusion is
tentative.

Our second contribution is to provide scientifically-
grounded evidence in line with the idea that some
people infuse their passwords with autobiographical infor-
mation—and our data further suggest that at least part of
the reason why people do so is to privately rehearse that
information. Unlike in a transitive memory system
(Wegner, 1986), people need to remember their pass-
words. Therefore, people are likely to pick passwords that
are easy to remember. But we have shown that ease of
remembering is not the only reason why people pick
their passwords: people use passwords as mementos or
cues to privately recall autobiographical information.
Future research could compare the ease of remembering
and private rehearsal explanations in order determine
which one best explains why people infuse their passwords
with autobiographical information.

An interesting question worthy of future research is to
ask to what extent people use mementos to simulate
future events. Although we now know some people use
certain passwords to simulate the future, it might be that
other mementos help accomplish the same goal. Alterna-
tively, it could be that passwords are not like other memen-
tos. Indeed, we suspect at least two differences might exist
between passwords and other mementos. First, unlike
other mementos, passwords are often secretive—we
don’t proudly display them in our living rooms or post
them on the internet. Second, unlike other mementos,
for example, a person’s 21st birthday shot glass, or
magnet from their last vacation, passwords are unique in
that we are forced to think about them frequently. Future
research could compare these secretive and frequently
used password mementos with other, more public and
less used, mementos. We would expect passwords would
serve fewer social functions than a person’s 21st birthday
shot glass, or a magnet from a person’s last vacation—or
other mementos proudly displayed around the home.
But we can only speculate on this matter because we did
not ask subjects about other mementos.

Taken together, people infuse their passwords with
autobiographical information. A large portion of this auto-
biographical information refers to common life events,
such as marriage and attending college—a finding that
could be used by people to help guess or crack other
peoples’ passwords. Indeed, Urbina (2014) himself
reported an anecdote about a financial company located
in the World Trade Center. After the 9/11 attacks, the
company—desperate to keep its business afloat—
needed to access the trading records of some of their
dead employees. The most success they had was from con-
tacting family members for nuggets of autobiographical
information. This autobiographical information helped
experts crack the dead employees’ passwords and saved
the company valuable records. Perhaps, then, there is
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sometimes danger in letting people create their own pass-
words: Instead of creating strong passwords, people
sacrifice secrecy for the opportunity to reminisce and simu-
late their future.

Notes

1. We excluded responses from these analyses that were 30 or
greater.

2. We coded those subjects who responded “yes” to their pass-
word relating to a specific event from their past as an episodic
autobiographical memory. We coded those subjects who
responded “no” to their password relating to a specific event
from their past, and “yes” to either their password containing
information related to themselves, their password containing
non-specific information related to themselves, or both, as
autobiographical knowledge.

3. Note, the percentages of people infusing their passwords with
autobiographical information are the percentages of the entire
sample. The percentages presented on Table 2 are the percen-
tages of the people who were presented each item. Recall, only
subjects who responded “yes” to Item 3 in Table 1 were pre-
sented items 4 and 5.

4. We also conducted the correlations we conducted in Study 1
between the functions of the autobiographical information
and the extent to which people created their passwords to
reminisce, and the extent to which they think of that infor-
mation when they type their password. These correlations
show the same pattern as Table 2. These analyses are pre-
sented in Table S11.

Disclosure statement

No potential conflict of interest was reported by the authors.

References

Addis, D. R., McIntosh, A. R., Moscovitch, M., Crawley, A. P., &
McAndrews, M. P. (2004). Characterizing spatial and temporal fea-
tures of autobiographical memory retrieval networks: A partial
least squares approach. Neuroimage, 23, 1460–1471. doi:10.1016/j.
neuroimage.2004.08.007

Barr, N., Pennycook, G., Stolz, J. A., & Fugelsang, J. A. (2015). The brain in
your pocket: Evidence that smartphones are used to supplant think-
ing. Computers in Human Behavior, 48, 473–480. doi:10.1016/j.chb.
2015.02.029

Berntsen, D., & Bohn, A. (2010). Remembering and forecasting: The
relation. Memory and Cognition, 38, 265–278. doi:10.3758/MC.38.3.
265

Berntsen, D., & Jacobsen, A. S. (2008). Involuntary (spontaneous)
mental time travel into the past and future. Consciousness and
Cognition, 17, 1093–1104. doi:10.1016/j.concog.2008.03.001

Berntsen, D., & Rubin, D. C. (2004). Cultural life scripts structure recall
from autobiographical memory. Memory and Cognition, 32, 427–
442. doi:10.3758/BF03195836

Bluck, S. (2003). Autobiographical memory: Exploring its functions in
everyday life. Memory (Hove, England), 11, 113–123. doi:10.1080/
741938206

Bluck, S., & Alea, N. (2011). Crafting the TALE: Construction of a
measure to assess the functions of autobiographical remembering.
Memory (Hove, England), 19, 470–486. doi:10.1080/09658211.2011.
590500

Brewer, W. F. (1986). What is autobiographical memory? In D. C. Rubin
(Ed.), Autobiographical memory (pp. 25–49). New York, NY:
Cambridge University Press.

Clark, A., & Chalmers, D. (1998). The extended mind. Analysis, 58, 7–19.
doi:10.1093/analys/58.1.7

Conway, M. A. (1987). Verifying autobiographical facts. Cognition, 26,
39–58. doi:10.1016/0010-0277(87)90013-8

Conway, M. A. (2005). Memory and the self. Journal of Memory and
Language, 53, 594–628. doi:10.1016/j.jml.2005.08.005

Conway, M. A., Gardiner, J. M., Perfect, T. J., Anderson, S. J., & Cohen, G.
M. (1997). Changes in memory awareness during learning: The
acquisition of knowledge by psychology undergraduates. Journal
of Experimental Psychology: General, 126, 393–413. doi:10.1037/
0096-3445.126.4.393

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

D’Argembeau, A., & Van der Linden, M. (2004). Phenomenal character-
istics associated with projecting oneself back into the past and
forward into the future: Influence of valence and temporal distance.
Consciousness and Cognition, 13, 844–858. doi:10.1016/j.concog.
2004.07.007

Finnbogadóttir, H., & Berntsen, D. (2013). Involuntary future projections are
as frequent as involuntary memories, but more positive. Consciousness
and Cognition, 22, 272–280. doi:10.1016/j.concog.2012.06.014

Frauenfelder, M. (2017, October 29). ‘I forgot my pin’: An epic tale of
losing $30,000 in Bitcoin. Wired. Retrieved from https://www.
wired.com/story/i-forgot-my-pin-an-epic-tale-of-losing-
dollar30000-in-bitcoin

Hyman, I. E., Jr., & Faries, J. M. (1992). The functions of autobiographical
memory. In M. A. Conway, D. C. Rubin, H. Spinnler, & W. A. Wagenaar
(Eds.). Theoretical perspectives on autobiographical memory (pp.
207–221). Dordrecht: Kluwer Academic.

Hyman, I. E., Gilstrap, L. L., Decker, K., & Wilkinson, C. (1998).
Manipulating remember and know judgements of autobiographi-
cal memories: An investigation of false memory creation. Applied
Cognitive Psychology, 12, 371–386. doi:10.1002/(SICI)1099-0720
(199808)12:4<371::AID-ACP572>3.0.CO;2-U

Levine, B., Svoboda, E., Hay, J. F., Winocur, G., & Moscovitch, M. (2002).
Aging and autobiographical memory: Dissociating episodic from
semantic retrieval. Psychology and Aging, 17, 677–689. doi:10.
1037/0882-7974.17.4.677

Levine, B., Turner, G. R., Tisserand, D., Hevenor, S. J., Graham, S. J., &
McIntosh, A. R. (2004). The functional neuroanatomy of episodic
and semantic autobiographical remembering: A prospective func-
tional MRI study. Journal of Cognitive Neuroscience, 16, 1633–1646.
doi:10.1162/0898929042568587

Maguire, E. A., & Frith, C. D. (2003). Aging affects the engagement of
the hippocampus during autobiographical memory retrieval.
Brain, 126, 1511–1523. doi:10.1093/brain/awg157

Qualtrics Labs Inc. (2016). Qualtrics survey software [internet-based soft-
ware]. Provo, UT: Qualtrics.

Rajaram, S. (1993). Remembering and knowing: Two means of access
to the personal past. Memory and Cognition, 21, 89–102. doi:10.
3758/BF03211168

Rasmussen, A. S., & Berntsen, D. (2009). Emotional valence and the func-
tions. Memory and Cognition, 37, 477–492. doi:10.3758/MC.37.4.477

Rasmussen, A. S., & Berntsen, D. (2013). The reality of the past versus
the ideality of the future: Emotional valence and functional differ-
ences between past and future mental time travel. Memory and
Cognition, 41, 187–200. doi:10.3758/s13421-012-0260-y

Rubin, D. C., Berntsen, D., & Hutson, M. (2009). The normative and the
personal life: Individual differences in life scripts and life story
events among USA and Danish undergraduates. Memory (Hove,
England), 17, 54–68. doi:10.1080/09658210802541442

Rubin, D. C., Schrauf, R. W., & Greenberg, D. L. (2003). Belief and recol-
lection of autobiographical memories. Memory and Cognition, 31,
887–901. doi:10.3758/BF03196443

Sanson, M., Newman, E. J., & Garry, M. (2017). The characteristics of direc-
tive future experiences and directive memories. Psychology of
Consciousness: Theory, Research, andPractice.doi:10.1037/cns0000136

590 R. J. TAYLOR AND M. GARRY

https://doi.org/10.1016/j.neuroimage.2004.08.007
https://doi.org/10.1016/j.neuroimage.2004.08.007
https://doi.org/10.1016/j.chb.2015.02.029
https://doi.org/10.1016/j.chb.2015.02.029
https://doi.org/10.3758/MC.38.3.265
https://doi.org/10.3758/MC.38.3.265
https://doi.org/10.1016/j.concog.2008.03.001
https://doi.org/10.3758/BF03195836
https://doi.org/10.1080/741938206
https://doi.org/10.1080/741938206
https://doi.org/10.1080/09658211.2011.590500
https://doi.org/10.1080/09658211.2011.590500
https://doi.org/10.1093/analys/58.1.7
https://doi.org/10.1016/0010-0277(87)90013-8
https://doi.org/10.1016/j.jml.2005.08.005
https://doi.org/10.1037/0096-3445.126.4.393
https://doi.org/10.1037/0096-3445.126.4.393
https://doi.org/10.1037/0033-295X.107.2.261
https://doi.org/10.1016/j.concog.2004.07.007
https://doi.org/10.1016/j.concog.2004.07.007
https://doi.org/10.1016/j.concog.2012.06.014
https://www.wired.com/story/i-forgot-my-pin-an-epic-tale-of-losing-dollar30000-in-bitcoin
https://www.wired.com/story/i-forgot-my-pin-an-epic-tale-of-losing-dollar30000-in-bitcoin
https://www.wired.com/story/i-forgot-my-pin-an-epic-tale-of-losing-dollar30000-in-bitcoin
https://doi.org/10.1002/(SICI)1099-0720(199808)12:4%3C371::AID-ACP572%3E3.0.CO;2-U
https://doi.org/10.1002/(SICI)1099-0720(199808)12:4%3C371::AID-ACP572%3E3.0.CO;2-U
https://doi.org/10.1037/0882-7974.17.4.677
https://doi.org/10.1037/0882-7974.17.4.677
https://doi.org/10.1162/0898929042568587
https://doi.org/10.1093/brain/awg157
https://doi.org/10.3758/BF03211168
https://doi.org/10.3758/BF03211168
https://doi.org/10.3758/MC.37.4.477
https://doi.org/10.3758/s13421-012-0260-y
https://doi.org/10.1080/09658210802541442
https://doi.org/10.3758/BF03196443
https://doi.org/10.1037/cns0000136


Schacter, D. L., Addis, D. R., & Buckner, R. L. (2007). Remembering the
past to imagine the future: The prospective brain. Nature Reviews
Neuroscience, 8, 657–661. doi:10.1038/nrn2213

Scherman, A. Z., Salgado, S., Shao, Z., & Berntsen, D. (2017). Life script
events and autobiographical memories of important life story
events in Mexico, Greenland, China, and Denmark. Journal of
Applied Research in Memory and Cognition, 6, 60–73. doi:10.1016/j.
jarmac.2016.11.007

Sparrow, B., Liu, J., & Wegner, D. M. (2011). Google effects on
memory: Cognitive consequences of having information at
our fingertips. Science, 333, 776–778. doi:10.1126/science.
1207745

Storm, B. C., & Stone, S. M. (2015). Saving-enhanced memory: The
benefits of saving on the learning and remembering of new infor-
mation. Psychological Science, 26, 182–188. doi:10.1177/
0956797614559285

Symons, C. S., & Johnson, B. T. (1997). The self-reference effect in
memory: A meta-analysis. Psychological Bulletin, 121, 371–394.
doi:10.1037/0033-2909.121.3.371

Szpunar, K. K. (2010). Episodic future thought an emerging concept.
Perspectives on Psychological Science, 5, 142–162. doi:10.1177/
1745691610362350

Urbina, I. (2014, November 20). The Secret Life of Passwords. New York
Times. Retrieved from https://www.nytimes.com/2014/11/19/
magazine/the-secret-life-of-passwords.html

Van Boven, L., & Ashworth, L. (2007). Looking forward, looking back:
Anticipation is more evocative than retrospection. Journal of
Experimental Psychology: General, 136, 289–300. doi:10.1037/0096-
3445.136.2.289

Waters, T. E., Bauer, P. J., & Fivush, R. (2014). Autobiographical memory
functions served by multiple event types. Applied Cognitive
Psychology, 28, 185–195. doi:10.1002/acp.2976

Wegner, D. M. (1986). Transactive memory: A contemporary analysis of
the group mind. In B. Mullen & G. R. Goethals (Eds.), Theories of
group behavior (pp. 185–208). New York, NY: Springer-Verlag.

Yan, J. J., Blackwell, A. F., Anderson, R. J., & Grant, A. (2004). Password
memorability and security: Empirical results. IEEE Security and
Privacy, 2, 25–31. doi:10.1109/MSP.2004.81

MEMORY 591

https://doi.org/10.1038/nrn2213
https://doi.org/10.1016/j.jarmac.2016.11.007
https://doi.org/10.1016/j.jarmac.2016.11.007
https://doi.org/10.1126/science.1207745
https://doi.org/10.1126/science.1207745
https://doi.org/10.1177/0956797614559285
https://doi.org/10.1177/0956797614559285
https://doi.org/10.1037/0033-2909.121.3.371
https://doi.org/10.1177/1745691610362350
https://doi.org/10.1177/1745691610362350
https://www.nytimes.com/2014/11/19/magazine/the-secret-life-of-passwords.html
https://www.nytimes.com/2014/11/19/magazine/the-secret-life-of-passwords.html
https://doi.org/10.1037/0096-3445.136.2.289
https://doi.org/10.1037/0096-3445.136.2.289
https://doi.org/10.1002/acp.2976
https://doi.org/10.1109/MSP.2004.81

	Abstract
	Specificity of autobiographical memory
	The functions of episodic autobiographical memory
	The functions of autobiographical knowledge
	Overview
	Study 1
	Method
	Subjects
	Procedure

	Results and discussion
	Study 2
	Method
	Subjects
	Procedure

	Results and discussion

	General discussion

	Notes
	Disclosure statement
	References

