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We measured the personalities, values, and preferences of more than 19,000 people who ranged in
age from 18 to 68 and asked them to report how much they had changed in the past decade and/or

to predict how much they would change in the next decade. Young people, middle-aged people, and
older people all believed they had changed a lot in the past but would change relatively little in the future.
People, it seems, regard the present as a watershed moment at which they have finally become the
person they will be for the rest of their lives. This “end of history illusion” had practical consequences,
leading people to overpay for future opportunities to indulge their current preferences.

t every stage of life, people make de-
Acisions that profoundly influence the

lives of the people they will become—
and when they finally become those people,
they aren’t always thrilled about it. Young adults
pay to remove the tattoos that teenagers paid
to get, middle-aged adults rush to divorce the
people whom young adults rushed to marry,
and older adults visit health spas to lose what
middle-aged adults visited restaurants to gain.
Why do people so often make decisions that their
future selves regret?

One possibility is that people have a funda-
mental misconception about their future selves.
Time is a powerful force that transforms people’s
preferences, reshapes their values, and alters
their personalities, and we suspect that people
generally underestimate the magnitude of those
changes. In other words, people may believe
that who they are today is pretty much who they
will be tomorrow, despite the fact that it isn’t
who they were yesterday. In the studies we de-
scribe here, we showed that people expect to
change little in the future, despite knowing that
they have changed a lot in the past, and that this
tendency bedevils their decision-making. We call
this tendency to underestimate the magnitude
of future change the “end of history illusion.”

To investigate this phenomenon, we asked
samples of people who varied widely in age to
predict how much they would change over the
next 10 years, we asked similar samples to re-
port how much they had changed over the past
10 years, and we compared the predictions of
people aged a years to the reports of people aged
a +10 years. We expected people aged a years
to predict less change over the next 10 years
than people aged a +10 years reported over the
past 10 years. We used this strategy to study how
much people thought they would change in the
domains of personality (a person’s character-
istic patterns of behavior), core values (a person’s
ideals and principles), and preferences (a person’s
likes and dislikes).

IBEERE v < sought to determine whether

people underestimate the extent to which their
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personalities will change in the future. We re-
cruited a sample of 7519 adults ranging in age
from 18 to 68 years [mean (M) = 40 years, stan-
dard deviation (SD) = 11.3 years, 80% women]
through the Web site of a popular television show
and asked them to complete the Ten Item Per-
sonality Inventory (/), which is a standard mea-
sure of the five trait dimensions that underlie
human personality (i.e., conscientiousness, agree-
ableness, emotional stability, openness to experi-
ence, and extraversion). Participants were then
randomly assigned either to the reporter condi-
tion (and were asked to complete the measure as
they would have completed it 10 years earlier) or
the predictor condition (and were asked to com-
plete the measure as they thought they would
complete it 10 years hence). We then computed
the absolute value of the difference between par-
ticipants’ ratings of their current personality and
their reported or predicted personality and aver-
aged these across the five traits to create a mea-
sure of reported or predicted change in personality.
Additional methodological details about study
1 can be found in supplementary text 1 to 3.

We analyzed these measures by first assigning
a value to each of the 41 10-year periods between
ages 18 and 68. We called this variable “decade.”
For each decade, we compared the predictions of
predictors aged a to the reports of reporters aged
a + 10 years. So, for example, when decade = 1,
we compared 18-year-old predictors and 28-year-
old reporters; when decade = 2, we compared
19-year-old predictors and 29-year-old reporters;
and so on. We did not collect data from reporters
who were younger than 28 years, because in our
sample there were no predictors younger than
18 years with whom to compare them, and we
did not collect data from predictors who were
older than 58 years, because in our sample there
were no reporters older than 68 years with whom
to compare them.

We entered participants’ reported or predicted
changes in personality into a multiple regression
analysis with three predictor variables: decade
(coded 1 through 41), condition (coded 1 for pre-
dictors and —1 for reporters), and a “decade X
condition” interaction. First, the analysis revealed
an effect of decade [beta coefficient (8) =—0.13,
P <0.001], indicating that the older the participants
were, the less personality change they reported or
predicted. This finding is consistent with a large
body of research showing that personality becomes

more stable as people age (2). Second, the anal-
ysis revealed the expected effect of condition (B =
—0.14, P <0.001). The top panel of Fig. 1 shows
this end of history illusion: Predictors aged a
predicted that they would change less over the
next decade than reporters aged a + 10 years
reported having changed over the same decade.
Finally, there was no decade X condition inter-
action (B = 0.01, P = 0.68), indicating that the
magnitude of the end of history illusion did not
change across decades. Next, we conducted follow-
up studies to answer three questions.

First, is it possible that the discrepancy be-
tween participants’ reports and predictions in
study 1 was due entirely to the erroneous mem-
ory of reporters, who may have overestimated
how much they had changed in the past 10 years,
rather than to the erroneous predictions of pre-
dictors, who may have underestimated how much
they would change in the next 10 years? To in-
vestigate this possibility, we compared the mag-
nitudes of the predicted and reported personality
changes in our sample to the magnitude of ac-
tual personality change observed in an indepen-
dent sample of 3808 adults ranging from 20 to
75 years old (M = 47.2 years, SD = 12.4 years,
55% women), whose personalities had been mea-
sured as part of the MacArthur Foundation Sur-
vey of Midlife Development in the United States
(MIDUS). These adults completed the MIDUS
Big Five scale (3) for the first time in 1995-1996
(MIDUS 1) and for a second time in 20042006
(MIDUS 2). The MIDUS Big Five scale has good
construct validity and correlates with other sim-
ilar scales (4, 5). Because the personality mea-
sures used in the MIDUS study and in our study
were scored on different scales, direct compari-
son of the data was not possible. To estimate
the magnitudes of actual, reported, and predicted
personality change, we computed intraclass cor-
relations (ICC-A1), which account for both ab-
solute and rank-based change (6). Specifically,
we computed (i) the ICC between the two admin-
istrations of the personality test in the MIDUS
sample, which was 0.52; (ii) the ICC between cur-
rent and reported personality for participants in
our sample, which was 0.51; and (iii) the ICC be-
tween current and predicted personality for par-
ticipants in our sample, which was 0.65. Larger
ICCs, of course, indicate less personality change.
As inspection of these ICCs reveals, the magnitude
of reported personality change in our sample was
almost identical to the magnitude of actual per-
sonality change in the MIDUS sample, suggesting
that participants in our sample were relatively ac-
curate when reporting the amount of change they
had experienced in the past. However, the magni-
tude of actual personality change in the MIDUS
sample was substantially larger than the magni-
tude of predicted personality change in our sam-
ple, suggesting that participants in our sample
were relatively inaccurate when predicting the
amount of change they would experience in the
future. In short, it seems likely that the discrepan-
cy between the reported and predicted personality

4 JANUARY 2013 VOL 339 SCIENCE www.sciencemag.org

G20z ‘gz |udy uo A1SIBAIUN IO A Te BI0°30US 105" MMM/ ST1IY LWoJ) papeo|uMoq



changes of participants in study 1 is due at least
in part to errors of prediction and not merely to
errors of memory. Study 3 provides further support
for this claim.

Second, is it possible that reporters and pre-
dictors in study 1 interpreted the scales differ-
ently, so that words such as “conscientious” or
“agreeable” meant one thing to reporters and
another thing to predictors? To investigate this
possibility, we replicated study 1 with an indepen-
dent sample of 613 adults (M = 40.5 years, SD =
8.4 years, 86.6% women) recruited through the
same Web site and using a design in which each
participant was assigned to both the reporter and
the predictor conditions, thus ensuring that any
idiosyncratic interpretation of the scales would
influence both conditions equally. This design
required that we restrict our sample to participants
aged 28 to 58. Because participants contributed
data to both conditions, we performed a multi-
level version of the analysis described in study
1. The analysis revealed the expected effect of
condition (f = —7.69, P = 0.001), indicating
that predictors aged a years predicted that they
would change less over the next decade than re-
porters aged a + 10 years reported having changed
over the same decade—even though the reports

10

0.5 |

and predictions were made by the same partic-
ipants. This finding suggests that idiosyncratic
interpretations of the scale are not the cause of
the effects seen in study 1.

Third, is it possible that predictors in study
1 knew that they would change over the next
10 years, but because they did not know exactly
how they would change, they did not feel confi-
dent predicting specific changes? To investigate
this possibility, we replicated study 1 with an inde-
pendent sample of 1163 adults (M = 38.4 years,
SD = 12.1 years, 78% women) recruited through
the same Web site. Instead of being asked to
report or predict their specific personality traits,
these participants were simply asked to report
how much they felt they had “changed as a
person over the last 10 years” and how much they
thought they would “change as a person over the
next 10 years.” Because some participants con-
tributed data to both conditions, we performed a
multilevel version of the analysis described in
study 1. The analysis revealed the expected effect
of condition (B = —0.74, P = 0.007), indicating
that predictors aged a years predicted that they
would change less over the next decade than
reporters aged a + 10 years reported having changed
over the same decade. This finding suggests that

‘O Reported O Predicted
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a lack of specific knowledge about how one
might change in the future was not the cause of
the effects seen in study 1.

we sought to determine whether
the end of history illusion was limited to the do-
main of personality, and so we repeated our pro-
cedure in the domain of core values. We recruited
a new sample of 2717 adults ranging in age from
18 to 68 years (M = 38.6 years, SD = 10.6 years,
82% women) through the same Web site and
asked them to indicate the importance of each
of 10 basic values (such as hedonism, success,
security, etc.) that were taken from the Schwartz
Value Inventory (7). Otherwise, the design was
identical to that of study 1.

We performed a regression analysis similar to
the one performed in study 1. First, the analysis
revealed an effect of decade (B = —0.23, P <
0.0010, indicating that the older participants
were, the less change in their core values they
reported or predicted. Second, the analysis re-
vealed the expected effect of condition (B =
—0.46, P < 0.001). The middle panel of Fig. 1
shows this end of history illusion: Predictors
aged a years predicted that they would change
less over the next decade than reporters aged
a + 10 years reported having changed over the
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Fig. 1. Standardized predicted and reported changes across decades in study 1 (top panel), study 2 (middle panel), and study 3 (bottom panel). The graph
shows moving averages smoothed with a 4-year Gaussian filter. Additional information about this figure can be found in supplementary text 4.
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same decade. Finally, the analysis revealed a dec-
ade x condition interaction (f = 0.08, P <0.001).
Although the magnitude of the end of history
illusion decreased as participants got older, it was
nonetheless present even in the oldest group of
participants (aged 50 and up) (B =-0.34, P <
0.001). Further discussion of this decade x con-
dition interaction can be found in supplementary
text 5.

The foregoing studies show that people ex-
pect to experience less change in their person-
alities and core values over the next decade than
people a decade older report having experienced
over the past decade. The analysis presented in
study 1 suggests that this discrepancy represents,
at least in part, an error of prediction and is not
merely an error of memory. To provide further
support for this claim, in [l we examined
the end of history illusion in a domain in which
memory was likely to be highly reliable. Rather
than asking reporters to remember how extra-
verted they had been or how much they had once
valued honesty, we asked them to remember sim-
ple facts about their strongest preferences, such
as the name of their favorite musical band or
the name of their best friend. We reasoned that
if participants remembered having a different
best friend 10 years ago but expected to have
the same best friend 10 years from now, then this
was probably not due to a pervasive tendency
for people of all ages to actually keep their best
friends but mistakenly remember changing them.

To test this hypothesis, we recruited a new
sample of 7130 adults ranging from 18 to 68 years
old (M=40.2 years, SD = 11.1 years, 80% women)
through the same Web site and asked them to
report their favorite type of music, their favorite
type of vacation, their favorite type of food, their
favorite hobby, and the name of their best friend.
Participants were then randomly assigned either
to the reporter condition (and were asked to report
whether each of their current preferences was
the same as or different than it was 10 years ago) or
the predictor condition (and were asked to predict
whether each of their current preferences would be
the same or different 10 years from now). We then
counted the number of items on which participants
responded “different” and used this as a measure
of reported or predicted changes in preference.

We performed a regression analysis similar
to the ones performed in studies 1 and 2. First,
the analysis revealed an effect of decade (B =
—0.14, P < 0.001). The older participants were,
the less change in preferences they reported or
predicted. Second, the analysis revealed the ex-
pected effect of condition (f =—-0.19, P < 0.001).
The bottom panel in Fig. 1 shows this end of
history illusion: Predictors aged a years pre-
dicted that their preferences would change less
over the next decade than reporters aged a + 10
years reported that their preferences had changed
over the same decade. Finally, the analysis re-
vealed a decade x condition interaction (B =
0.07, P < 0.001). Although the magnitude of
the end of history illusion decreased as partic-

ipants got older, it was nonetheless present even
in the oldest group of participants (aged 50 and
up) (B =-0.08, P <0.01). Further discussion of this
decade x condition interaction can be found in
supplementary text 5, and additional details about
study 3 can be found in supplementary text 6.

The foregoing studies suggest that people
underestimate the extent to which their person-
alities, values, and preferences will change in the
future. In SEEE, we sought to show that this
end of history illusion can have practical conse-
quences. Specifically, we sought to show that be-
cause people overestimate the stability of their
current preferences, they will overpay for future
opportunities to indulge them.

In study 4, we recruited a new sample of 170
adults ranging from 18 to 64 years old (M =
34.9 years, SD = 10.6 years, 52% women) through
the Amazon Mechanical Turk Web site (8, 9).
Some participants were randomly assigned to
the “future concert” condition. These participants
were asked to name their current favorite musical
band and then to report the maximum amount
of money they thought they would be willing
to pay today in order to see that band perform in
10 years. Other participants were randomly as-
signed to the “present concert” condition. These
participants were asked to name the musical band
that was their favorite 10 years ago and then to
report the amount of money that they thought
they would be willing to pay today to see that
band perform in the coming week.

We performed a regression analysis similar to
the ones performed in studies 1, 2, and 3. First,
the analysis revealed the expected effect of con-
dition (B = 0.16, P < 0.05). Participants aged a
years thought they would pay 61% more to
see their current favorite band perform 10 years
in the future (M = $129) than participants aged
a + 10 years thought they would pay to see their
once-favorite band perform in the present (M =
$80). The analysis revealed no effect of decade
(B =-0.06, P = 0.41), indicating that the price
participants thought they would pay did not vary
with age, and no decade x condition interaction
(B =0.01, P =0.94), indicating that willingness
to pay more for a future concert than a present
concert did not diminish in magnitude as partic-
ipants got older. In short, participants substantial-
ly overpaid for a future opportunity to indulge a
current preference.

Across six studies of more than 19,000 par-
ticipants, we found consistent evidence to indi-
cate that people underestimate how much they
will change in the future, and that doing so can
lead to suboptimal decisions. Although these data
cannot tell us what causes the end of history
illusion, two possibilities seem likely. First, most
people believe that their personalities are attract-
ive, their values admirable, and their preferences
wise (/0); and having reached that exalted state,
they may be reluctant to entertain the possibility
of change. People also like to believe that they
know themselves well (/7), and the possibility
of future change may threaten that belief. In short,

people are motivated to think well of themselves
and to feel secure in that understanding, and the
end of history illusion may help them accomplish
these goals.

Second, there is at least one important differ-
ence between the cognitive processes that allow
people to look forward and backward in time
(12). Prospection is a constructive process, ret-
rospection is a reconstructive process, and con-
structing new things is typically more difficult
than reconstructing old ones (13, 74). The reason
this matters is that people often draw inferences
from the ease with which they can remember or
imagine (/5, 16). If people find it difficult to
imagine the ways in which their traits, values, or
preferences will change in the future, they may
assume that such changes are unlikely. In short,
people may confuse the difficulty of imagining
personal change with the unlikelihood of change
itself.

Although the magnitude of this end of his-
tory illusion in some of our studies was greater
for younger people than for older people, it was
nonetheless evident at every stage of adult life
that we could analyze. Both teenagers and grand-
parents seem to believe that the pace of personal
change has slowed to a crawl and that they have
recently become the people they will remain.
History, it seems, is always ending today.
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