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Abstract
The reminiscence bump represents one of the most robust findings in autobiographical memory research. As such, it has led to a
number of different explanatory accounts that aim to elucidate it. Because most of these accounts have received some empirical
support, it has been assumed that theymay equally contribute to the explanation of the reminiscence bump phenomenon. In the present
study, we used a multilevel multinomial mixed-effects model to examine the predictive power of explanatory variables selected from
different accounts simultaneously. Analyses were based on 2,813 autobiographical memories that 97 older adults aged between 60 and
88 years reported in response to 31 cue words. Overall, the predictor variables (i.e., first-time experience, importance and emotional
valence) meaningfully distinguished memories from the reminiscence bump from memories from life periods before and after. These
effects, however, did not always go into the hypothesized directions. In addition, results of a Commonality Analysis indicated that
although the explanatory accounts considered in the present study draw on qualities of autobiographical memories (within-person
effects), they might be more useful in explaining why individuals differ in the number of autobiographical memories reported from the
reminiscence bump period (between-person effects). Taken together, our findings are in line with a more integrative view on the
reminiscence bump that, additionally, emphasizes the individual (e.g., the life-story account).
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Introduction

One of the most robust findings in autobiographical memory
research is that adults remember a larger number of events expe-
rienced during their adolescent and early adult years compared to
the life periods before and after. This reminiscence bump has
been replicated numerous times (e.g., Alea, Ali, & Marcano,
2014; Hyland & Ackerman, 1988; Jansari & Parkin, 1996;
Janssen, Chessa, & Murre, 2005; Kawasaki, Janssen, & Inoue,
2011; Rubin & Schulkind, 1997a, 1997b; Rubin, Wetzler, &
Nebes, 1986;Wolf &Zimprich, 2016a). In fact, the reminiscence
bump has been observed so frequently and under such a broad
range of different cueingmaterial that it has been discussed as the
defining characteristic of autobiographical memory (Koppel &

Berntsen, 2015). Different accounts have been postulated in or-
der to explain the reminiscence bump phenomenon (e.g., Glück
&Bluck, 2007; Pillemer, 2001; Rubin & Berntsen, 2003; Rubin,
Rahhal, & Poon, 1998), most of which have received some
empirical support. This has led to the assumption that the mech-
anisms postulated in these accounts may simultaneously contrib-
ute to the formation of the reminiscence bump (Demiray,
Gülgöz, & Bluck, 2009; Munawar, Kuhn, & Haque, 2018). To
date, however, only few studies have considered examining dif-
ferent explanatory accounts in the same study (e.g., Demiray
et al., 2009; Janssen & Murre, 2008; Wolf & Zimprich, 2016a),
and it remains an open question to what extent each of these
accounts contributes to the understanding of the reminiscence
bump phenomenon – once other accounts are also taken into
consideration. In the present study, we aimed at closing this
gap by testing the predictive power of different explanatory ac-
counts simultaneously.

Theoretical accounts of the reminiscence bump
phenomenon

When autobiographical memories are plotted in terms of the
number of memories encoded at different ages across the
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lifespan, typically a specific pattern emerges: Experiences
from the recent past (approximately 5 years back in time)
are most frequently recalled (recency effect), and the number
of autobiographical memories then declines from the present
back to the period of young adulthood. Up to that point, the
recall of autobiographical memories resembles typical forget-
ting curves found in research on episodic memory, where
recall performance decreases non-linearly across retention
time (e.g., Zimprich & Kurtz, 2013). Unlike episodic memory
forgetting curves, the number of autobiographical memories
increases again once the period of one’s younger adulthood is
reached and peaks around a person’s adolescent years (remi-
niscence bump). Rubin et al. (1986) were among the first to
systematically analyze this lifespan retrieval curve of autobio-
graphical memories. They found an increase in autobiograph-
ical memories from the time when participants were aged
between 10 and 30 years. Since then, the reminiscence bump
has been replicated numerous times for autobiographical
memories elicited with the cue-word technique (e.g., Alea
et al., 2014; Hyland & Ackerman, 1988; Jansari & Parkin,
1996; Janssen et al., 2005; Kawasaki et al., 2011; Rubin &
Schulkind, 1997a, 1997b; Wolf & Zimprich, 2016a).
Reminiscence bumps were also found for autobiographical
memories elicited under more or less restrictive recall instruc-
tions, for example, for vivid or important autobiographical
memories (e.g., Ece & Gülgöz, 2014; Fitzgerald, 1988;
Glück & Bluck, 2007; Rubin & Schulkind, 1997a; Webster
& Gould, 2007), or free (uncued) recall from different periods
of participants’ lives (e.g., Conway, Wang, Hanyu, & Haque,
2005; Demiray et al., 2009). Moreover, reminiscence bumps
have been found for preferences in cultural life such as litera-
ture, film, or music (Holbrook & Schindler, 1989; Janssen
et al., 2007; Larsen, 1996; Rathbone, O’Connor, & Moulin,
2017; Zimprich, 2018; Zimprich & Wolf, 2016b).

Different theoretical accounts have been postulated to explain
the reminiscence bump phenomenon. These accounts share the
assumption that there is something special with regard to auto-
biographical memories stemming from adolescence and young
adulthood. Most of them focus on characteristics of the events
experienced during one’s youth. For instance, the cognitive ex-
planatory account (Rubin et al., 1998) argues in favor of a pref-
erential encoding of novel events. Compared to familiar experi-
ences, novel events may entail greater cognitive efforts in order
to understand and integrate them. Thus, novel events may benefit
from a deeper processing, which entails a better encoding and
retrieval (Craik & Lockhart, 1972). In addition, first-time expe-
riences are more distinct than repeated events and thus may lead
to more distinctive memory traces (Robinson, 1992), which,
again, increases their recallability (e.g., Eysenck & Eysenck,
1980). The first experience of an event is also more likely to
function as an exemplar for similar experiences encountered later
in life (Janssen, Rubin, & St. Jacques, 2011; Pillemer, 2001),
which also enhances their recallability (Bjork, 1975). Because

adolescence and young adulthood are associated with a greater
number of first-time experiences (e.g., the first kiss, the first
relationship, or the first job), this could explain the increased
recall of memories from these life periods. Jansari and Parkin
(1996; Experiment 2), for example, examinedwhether memories
from different life periods differed regarding the number of first-
time experiences. They found that memories from an early life
period (from the age of 0 to 20 years) included a higher propor-
tion of first-time experiences than memories from the recent past
(10–20 years ago). Moreover, the early first-time experiences
were more easily retrievable (i.e., had shorter retrieval times)
compared to first-time experiences from the more recent past or
non-first-time experiences. Taken together, these findings pro-
vide support for the assumption that the reminiscence bump
may be due to a preferential encoding of first-time experiences
(see also Demiray et al., 2009).

The identity-formation or narrative account (Conway &
Haque, 1999; Fitzgerald, 1988) draws on the role of autobio-
graphical memory in forming and maintaining a sense of self-
identity. According to theories on human development, adoles-
cence and early adulthood are associated with the development
of a personal identity (e.g., Erikson, 1950). Such a sense of
identity relies on integrating different personal experiences into
a coherent self-narrative (Fitzgerald, 1988, 1996; Prebble, Addis
& Tippett, 2013). Experiences from the life period in which a
person’s identity was developed may be recalled frequently and
remain highly accessible due to their ongoing relation to the self
(Conway, 2005; Rathbone et al., 2008). Support for this assump-
tion was found in a study conducted by Demiray et al. (2009),
who asked participants to rate the importance of autobiographical
memories for the development of their identity. Comparing the
average ratings of memories falling between the ages of 10 and
30 years (i.e., the reminiscence bump period), they found these
memories to be significantly more important for identity devel-
opment than memories from outside the reminiscence bump pe-
riod. Additional support comes from studies that found a remi-
niscence bump in the distribution of participants’most important
autobiographical memories (e.g., Berntsen & Rubin, 2002;
Glück & Bluck, 2007)

Another account of the reminiscence bump phenomenon is
the so-called cultural life-script account (Berntsen & Rubin,
2002). In contrast to previous accounts that mainly focus on
differential encoding and retention of memories experiences
during adolescence and early adulthood, the life script
account puts emphasis on the retrieval of autobiographical
memories. Berntsen and Rubin (2002) argued that individuals
have an internalized representation of what persons typically
experience throughout their lives, as well as the time at which
these events are most likely to occur. When asked to recall
autobiographical memories, these culturally shared life scripts
may structure the retrieval processes. Because the majority of
life-scripted events are located in young adulthood (e.g., grad-
uation, marriage, and childbirth), events from this life period
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are most frequently recalled. Additionally, the life-script ac-
count predicts an association between the emotional quality of
events and the reminiscence bump: Although cultural life
scripts can, of course, include negative events, they have been
found to contain higher proportions of positive life events and
may thus favor the retrieval of emotionally positive autobio-
graphical memories (e.g., Berntsen & Rubin, 2004; Ece &
Gülgöz, 2017; Zaragoza Scherman, 2013). For instance,
Berntsen and Rubin (2002) reported a reminiscence bump in
the distribution of participants’ happiest as well as for their
most important memories, whereas the distributions of partic-
ipants’ saddest and most traumatic memories showed a mono-
tonically decreasing retention function (from the present back)
aggregated across persons. With respect to the most positive
and the most stressful or traumatic memories, these findings
were replicated in participants from Mexico, China,
Greenland, and Denmark (Zaragoza Scherman, Salgado,
Shao, & Berntsen, 2015). Thus, although the life-script ac-
count focuses on retrieval processes, it also allows for predic-
tions regarding the characteristics of the memories recalled
(i.e., an emotionally positive valence).

The explanatory accounts of the reminiscence bump men-
tioned are not mutually exclusive (e.g., Rubin et al., 1998);
they each focus on different qualities of autobiographical
memories such as the novelty of events (i.e., first-time expe-
riences), their importance for one’s life and identity, and
whether they refer to positive life-scripted events. These dif-
ferent qualities were integrated in the more recently proposed
life-story account (Glück & Bluck, 2007), which takes a
lifespan developmental perspective on the reminiscence bump
phenomenon. Classical lifespan developmental theories posit
that people in different life phases have to cope with different
developmental tasks (e.g., Erikson, 1950; Havighurst, 1948).
As outlined above, adolescence and the early adult years are
associated with the development of a person’s identity. In
addition, young adults start to take control over their lives
by making decisions about their professional and personal
future. Many of the events related to these decisions are part
of culturally shared life-scripts (e.g., starting a new job, getting
married, etc.). By marking the beginning of a new period in a
person’s life, these decisions are also likely to entail a number
of first-time experiences. Finally, these decisions do not only
concern a person’s current life situation but may actually affect
his or her entire adult life (Arnett, 2000; Ebner, Freund, &
Baltes, 2006). Due to their ongoing influence on development,
they remain highly accessible throughout the lifespan as part
of a person’s individual life story. Taken together, the life-
story account combines previous accounts by hypothesizing
that memories from an individual’s youth are “currently
viewed as more novel and more important for how one’s iden-
tity has developed, and (due to lifespan developmental influ-
ences) are likely to be more distinct and to include develop-
mental transitions than memories from other life phases”

(Demiray et al., 2009, p. 722). Support for this more integra-
tive view on the reminiscence bump raises from the aforemen-
tioned study by Demiray et al. (2009). The authors compared
autobiographical memories from the reminiscence bump pe-
riod (between the ages of 10 and 30 years) with memories
from outside the bump regarding novelty, importance for iden-
tity development, and transition. Taken together, their findings
supported the more integrative view of the life-story account
by showing that memories from the reminiscence bump peri-
od include more first-time experiences and transitional events
than memories from outside the bump. In addition, autobio-
graphical memories from the reminiscence bump period were,
on average, perceived as more important for identity develop-
ment (see also Glück & Bluck, 2007).

Testing explanatory accounts of the reminiscence
bump simultaneously

Different theoretical accounts that aim to explain the reminis-
cence bump phenomenon have received some empirical sup-
port (see Munawar et al., 2018, for a detailed review).
Although it is widely understood that these accounts are not
mutually exclusive (e.g., Ece & Gülgöz, 2017; Koppel &
Berntsen, 2015; Rubin et al., 1998), only a few studies have
considered examining different explanatory accounts in the
same study one by one (e.g., Demiray et al., 2009; Janssen
& Murre, 2008). What is still missing in the literature, how-
ever, is a simultaneous test of different explanatory accounts.
Such a simultaneous test is inherentlymultivariate. To see this,
one has to keep inmind that a single autobiographical memory
shows qualities that fit into more than one explanatory ac-
count. For example, an autobiographical memory might de-
scribe a first-time experience, might have positive emotional
valence, and might be considered important. In other words,
every autobiographical memory a participant reports can be
described with respect to several “explanatory” variables si-
multaneously. This necessarily implies that explanatory or
predictor variables are correlated. For this reason, examining
several variables one by one overestimates the explanatory
power of an individual variable – the amount of overestima-
tion will be larger the stronger an explanatory variable is cor-
related with other explanatory variables.

One way to disentangle the effects of correlated predictor
variables on an outcome variable is commonality analysis
(e.g., Nimon & Reio, 2011; Ray-Mukherjee et al., 2014),
which we will use in the present article (see below). Briefly,
a commonality analysis decomposes the total effects of sever-
al predictor variables examined simultaneously into its unique
and common effects. Unique effects indicate how much vari-
ance in the outcome variable is uniquely accounted for by an
individual predictor variable. By contrast, common effects
indicate how much variance in the outcome variable is
accounted for by predictor variables jointly. Transferred to
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the goal of the present article, that is, testing different explan-
atory accounts of the reminiscence bump simultaneously, a
commonality analysis offers important insights: (1) The
unique contribution would indicate the “net” effect of an ex-
planatory variable, that is, the effect that only this explanatory
account explains in the reminiscence bump after controlling
for other explanatory accounts. (2) The common contribution
would indicate how much the different explanatory variables
overlap empirically in the sense that they jointly account for
the reminiscence bump. Both are important in evaluating ex-
planatory accounts of the reminiscence bump.

These analyses can be based on (at least) two different
levels. In studies that examine the reminiscence bump phe-
nomenon, participants are typically instructed to recall a given
number of autobiographical memories. If participants provide
more than one autobiographical memory, the resulting data
have a hierarchical, clustered, or multilevel structure in the
sense that autobiographical memories (Level 1) are nested
within participants (Level 2). Because explanatory accounts
of the reminiscence bump mainly focus on qualities of auto-
biographical memories (e.g., first-time experiences, impor-
tance and emotional valence), they naturally lead to predic-
tions on Level 1, which refers to characteristics of the memo-
ries. These accounts may in addition lead to predictions on
Level 2, which refers to characteristics of the participants. To
give an example, based on the cognitive explanatory account,
one would expect that autobiographical memories describing
first-time experiences have a higher likelihood of falling into
the reminiscence bump period than into life periods before and
after. Because autobiographical memories are nested within
participants, Level 1 represents the within-person level and
captures differences between autobiographical memories. An
analysis on Level 1 could then, for example, lead to the find-
ing that, in accordance with the cognitive explanatory ac-
count, those autobiographical memories describing first-time
experiences are more likely to stem from the reminiscence
bump period of the participants’ lives.

Level 2 represents the between-person level because it cap-
tures differences between participants. What distinguishes
variables located on Level 2 from variables located on Level
1 is that the Level 2 variables are constant across Level 1 units
(autobiographical memories) or, equivalently, constant within
persons. Although most explanatory accounts focus on char-
acteristics of autobiographical memories (Level 1), they also
lead to predictions on Level 2. To see this, new individual
differences variables can be formed by averaging Level 1
variables within a Level 2 unit to result in so-called “context
means” (Bryk & Raudenbush, 1992) – a common practice in
multilevel analyses. Thus, for example, one could calculate
the proportion of autobiographical memories describing a
first-time experience a participant reported (by dividing the
number of autobiographical memories describing first-time
experiences a participant reported by the total number of

autobiographical memories that participant reported). This
proportion of first-time experiences then represents a Level 2
variable, i.e., it is constant within a participant. In further pur-
suing the cognitive explanatory account of the reminiscence
bump, for example, one would expect that those participants
showing a higher proportion of first-time experiences, report
more autobiographical memories from the reminiscence bump
period than participants with a lower proportion of first-time
experiences memories. Thus, a commonality analysis might
provide new insights on both levels of analysis.

The present study

The overarching goal of the present study was to examine the
predictive power of different explanatory accounts of the remi-
niscence bump simultaneously and on two levels of analysis. In a
first step, we tested three specific predictions derived from dif-
ferent theoretical accounts of the reminiscence bump phenome-
non. Specifically, based on the cognitive explanatory account, we
expected that an autobiographical memory that describes a first-
time experience is more likely to stem from the reminiscence
bump period than from the life periods before or after (Level 1
prediction). At the same time, we expected that participants who
show a greater proportion of autobiographical memories describ-
ing first-time experiences, report more autobiographical memo-
ries from the reminiscence bump (Level 2 prediction). Based on
the identity-formation account, we expected that the more an
autobiographical memory is considered as important for an indi-
vidual’s life, the greater is the likelihood that this memory would
fall into the reminiscence bump period (Level 1 prediction). In
addition, we expected that the reminiscence bump becomesmore
pronounced for persons who perceive their memories, on aver-
age, as more important (Level 2 prediction). The life-script ac-
count and the life-story account additionally predict an associa-
tion between the reminiscence bump and emotionally positive
memories. Based on these accounts, we expected that the more
an autobiographical memory is perceived as positive, the greater
is the likelihood that this memory would fall into the reminis-
cence bump period (Level 1 prediction). Regarding Level 2, we
expected that individuals who, on average, report emotionally
more positive autobiographical memories recall (relatively) more
memories from the reminiscence bump. In contrast to previous
studies (e.g., Demiray et al., 2009; Janssen & Murre, 2008), we
examined the effect of each predictor variable while controlling
for possible effects of the other.

In a second step, we evaluated the predictive power of these
explanatory variables using commonality analysis. Apart from
disentangling the unique contribution of each explanatory vari-
able (after controlling for other explanatory variables), we aimed
at examining the extent to which different explanatory variables
overlap empirically. Although there is a general agreement in that
different explanatory accounts are not mutually exclusive – or
may even contribute simultaneously to the reminiscence bump
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phenomenon (e.g., Demiray et al., 2009; Ece & Gülgöz, 2017;
Koppel & Berntsen, 2015; Rubin et al., 1998), this assumption
has not been tested adequately yet, that is, based on amultivariate
analytical approach (and on two different levels of analysis).
Thus, the present result can provide new insights on the frequent-
ly asked question ofwhat characterizes the reminiscence bump in
autobiographical memory.

Methods

Participants

The sample comprised a total of 97 older adults from
Germany (48 women and 49 men). Participants were aged
between 60 and 88 years (Mage = 68.18 years, SD = 6.11).
The sample had 17 participants (18%) reporting to have grad-
uated from university and 11 participants (11%) graduated
from high school. Note that in Germany, a high school degree
involves approximately 13 years of education.

On a scale ranging from 1 (excellent) to 5 (poor), subjective
health was judged as 2.33, on average (SD = 1.01). Forty-five
participants (46%) reported suffering from a chronic condition.
The chronic condition most often mentioned was hypertension
(27 out of 45 participants with a chronic condition). Importantly,
no participant reported suffering from a neurological disease.

Procedure

Older adults were interviewed individually. After giving their
informed consent, participants provided demographic (e.g.,
age, gender, and education) and health information.
Subsequently, participants were presented with a cue word
printed on a small card (31 cue words in total), and were asked
to report an autobiographical memory that came to their mind.
The order of cue words was random. Participants were
instructed to report events that were at least ten years old to
avoid the recency effect often found in autobiographical mem-
ory. Our decision to exclude the recency effect was based on
the rationale that more recent memories may be qualitatively
different from long-termAMs because their distribution close-
ly resembles a forgetting function (where accessibility de-
creases with the passage of time). Moreover, it remains an
open question whether recent memories ever (and if so, which
of them) turn into long-term AMs that can be accessed many
years later.

After participants had shortly described the memory, they
were asked whether it described an event or experience that
had happened for the first time. Subsequently, participants
were required to judge the emotional valence of the reported
event on a scale ranging from 1 (very negative) to 7 (very
positive). Next, the subjective importance of an event for the
participant’s life was rated on a 5-point Likert-type scale

ranging from 1 (not at all important) to 5 (very important).
Afterwards, the next cue word was presented. After all events
had been described, the interviewer went through the recalled
events again and asked the participants for their age at the time
of the event. All cue words were selected from the Berlin
Affective Word List (BAWL-R; Võ et al., 2009) with the
constraint that words were high in imageability and emotion-
ally neutral.

Statistical modeling

We used a multilevel multinomial mixed-effects model as de-
scribed by Zimprich and Wolf (2018). A multinomial regres-
sion allows for modelling the probability of the (unordered)
categories of a (dependent) variable. Transferred to the goals
of our study, we can examine whether explanatory variables
change the probability of memories falling into the life period
before the reminiscence bump – which one might refer to as
the category of Pre-Bump memories – and whether explana-
tory variables change the probability of memories falling into
the life period after the reminiscence bump –which one might
refer to as the category of Post-Bump memories. Because
probabilities must add up to one, the probability of a memory
falling into the reminiscence bump – which one might refer to
as the category of Bumpmemories – is given as one minus the
Pre-Bump and Post-Bump probabilities. The multinomial re-
gression model can then be thought of as simultaneously es-
timating logistic regression models for the comparisons be-
tween (1) the Pre-Bump versus Bump category and between
(2) the Bump and Post-Bump category of autobiographical
memories.

Because the autobiographical memory data in our study
exhibit a two-level structure (Level 1: autobiographical mem-
ories, Level 2: individuals), we extended the multinomial re-
gression model by random intercept effects to take the hierar-
chical nature of the data into account (see Hedeker, 2003;
Hedeker & Gibbons, 2006). A detailed description of this
procedure is given in Zimprich and Wolf (2018). SAS
PROC NLMIXED syntax for the multinomial mixed-effects
model is available from the authors upon request.

In a first step, we created three categories of autobiographical
memories based on the age at which the event or experience
described in the autobiographical memory took place. To fore-
shadow results, based on Fig. 1 we defined the reminiscence
bump in the present study to lie between the age boundaries of
11 and 25 years. Consequently, the following age boundaries
were used to define the three categories of Pre-Bump (category
A), Bump (B), and Post-Bump (C) memories:

Category A (Pre-Bump): 0 years < Age at AM ≤ 10 years,
Category B (Bump):11 years ≤ Age at AM ≤ 25 years,
Category C (Post-Bump):26 years ≤ Age at AM,
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where AM denotes autobiographical memory.1

Predictor variables were derived from different explanatory
accounts of the reminiscence bump phenomenon. To examine
the cognitive account, we used the question of whether an auto-
biographical memory described a first-time experience. The
identity-formation account was tested based on the importance
of an event for a person’s life. The emotional valence of an event
was included to additionally examine the life-script account and
the life-story account. Each predictor entered the model on two
levels, both as a within-person and a between-person variable. For
instance, first-time experiences entered the model on Level 1 to
indicate whether the individual autobiographical memory de-
scribed a first-time experience and on Level 2 as the proportion
of autobiographical memories describing a first-time experience.
Similarly, importance on Level 1 reflects the importance of an
individual autobiographical memory for an individual’s life,
whereas on Level 2 it reflects the average importance of all auto-
biographical memories a participant had reported. Likewise, emo-
tional valence on Level 1 reflects the emotional valence of an
individual autobiographical memory, whereas on Level 2 it re-
flects the average emotional valence of the autobiographical

memories a participant generated. Level 1 variables were centered
within person (group-mean centered), whereas Level 2 variables
were centered across persons (grand-mean centered) – with the
result that the within-person and the between-person parts of a
predictor variable are independent or uncorrelated. More specifi-
cally, if Xij denotes the predictor variable (e.g., emotional valence)
measured for autobiographical memory j in participant i, within-
person centering was done according to

X c
ij ¼ X ij−X i

� �

where X c
ij denotes the variable centered within person i and

X i denotes the ith participant’s mean of the predictor variables
across measurements.

Oneconsequenceof this typeofcenteringofLevel1variables
is that they(can)onlyaccount forLevel1variance in theoutcome
variable, whereas Level 2 variables (where the centering is only
done for ease of interpretation) only account forLevel 2 variance
in the outcome variable.Apart from the predictor variablesmen-
tioned, we included sex and age as demographic variables to be
controlledfor.Agewasenteredgrand-meancenteredandsexwas
entered dummy-codedwith 0 (male) and 1 (female).

Data were analyzed using SAS NLMIXED (SAS Institute
Inc., 2014) using Gauss-Hermite quadrature with 15 quadrature
points. As criteria for model fit, the Akaike Information Criterion
(AIC; Akaike, 1974) and the Bayesian Information Criterion
(BIC; Schwarz, 1978) were used. Both are based on minus two
times the log-likelihood of the data given the model in question
plus a penalty factor for introducing additional parameters, thus
rewarding parsimony – with the AIC penalizing the number of

Fig. 1 Distribution of autobiographical memories aggregated into 5-year age bins. The shaded areas represent pre-bumpmemories (1 ≤ age ≤ 10), bump
memories (11 ≤ age ≤ 25), and post-bump memories (26 ≤ age), respectively

1 Two reviewers wondered how our results would look like if the bump cate-
gory were defined with age boundaries different from the [11, 25] interval we
chose based on the actual autobiographical memories distribution (see Fig. 1).
While one reviewer suggested an [11, 30] interval for the bump, the other
suggested [9, 23] as the most probable bump interval. We reran the analyses
based on these different bump intervals. The general pattern of results (i.e.,
statistically significant versus non-significant predictors; see Table 2) was the
same with the different bump intervals. Moreover, estimates were numerically
rather close (apart from the intercepts).
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parameters less strongly than the BIC. A thorough discussion of
the properties of both the AIC and the BIC can be found in
Vrieze (2012). In order to decompose the variance accounted
for in the outcome variables Pre-Bump (vs. Bump) and Post-
Bump (vs. Bump) into portions attributable uniquely to first-
time experiences, emotional valence, and importance, a com-
monality analysis was conducted (Nimon & Reio, 2011; Ray-
Mukherjee et al., 2014).

Results

Descriptive statistics

Figure 1 shows the distribution of autobiographical memories
generated by the 97 participants in the present study, aggre-
gated into 5-year age bins and across participants. Due to
missing values (some participants were unable to recall an
autobiographical memory to some cue words), there were
not 97 (sample size) × 31 (number of cue words) = 3,007
autobiographical memories in total, but 2,813 autobiographi-
cal memories (ranging from 24 to 30 per participant). Based
on Fig. 1, we defined the reminiscence bump to fall between
the age boundaries of 11 and 25 years, because the corre-
sponding three age bins showed the largest frequencies.

Descriptive statistics are depicted in Table 1. Of the 2,813
autobiographical memories, 35.9% fell into the Bump catego-
ry, while 13.2% and 50.9% fell into the Pre-Bump and Post-
Bump categories, respectively. Around half of all autobio-
graphical memories were categorized as describing first-time

experiences (48.9%). The Pre-Bump category included the
highest proportion of first-time experiences (60.7%), whereas
49.8% of the Bump and 45.2% of the post-Bump memories
described first-time experiences. The emotional valence of
autobiographical memories was 4.2, on average. Bump mem-
ories were rated as most positive, followed by post-Bump and
Pre-Bump memories. The importance of memories was 3.07,
on average. The average ratings of importance increased from
the Pre-Bump over the Bump into the post-Bump category.

On Level 2, results were similar. The mean proportion of
first-time experiences decreased from the Pre-Bump over the
Bump into the post-Bump category, whereas the mean impor-
tance of autobiographical memories showed the reversed pat-
tern, that is, an increase from the Pre-Bump over the Bump
into the post-Bump category.With respect to the average emo-
tional valence, Bump memories were the most positive ones
followed by Post-Bump memories.

Multilevel multinomial regression models

In a first model (Model 0), only fixed intercepts were estimated,
that is, neither explanatory variables nor random effects were in-
cluded. Table 2 shows the parameter estimates for the comparison
of Pre-Bump (A) with Bump (B) and Post-Bump (C) with Bump
(B). The statistically significant intercept estimate for the Pre-
Bump category was β0A = −1.002. For an interpretation of this
estimate in terms of probability, two different, but related calcula-
tions are helpful. First, if the estimate is transformed back to the
probability scale – with the use of the Post-Bump intercept esti-
mate of β0C = 0.349 – one gets

Table 1 Descriptive Statistics of Autobiographical Memories (Level 1 and Level 2)

Within Persons (Level 1) Between Persons (Level 2)

Category Total First-
time

Emotional valence Importance First-
time

Emotional Valence Importance

Pre-Bump (A) N 371 225 Mean 3.98 2.78 0.52 4.17 3.01

% 13.2 60.7 SD 2.01 1.07 0.10 0.70 0.19

Min 1 1 0.27 3.13 2.60

Max 7 5 0.73 4.88 3.47

Bump (B) N 1010 503 Mean 4.40 2.98 0.50 4.21 3.05

% 35.9 49.8 SD 1.98 1.01 0.10 0.61 0.17

Min 1 1 0.29 3.55 2.71

Max 7 5 0.81 4.92 3.65

Post-Bump (C) N 1432 647 Mean 4.12 3.20 0.47 4.20 3.09

% 50.9 45.2 SD 1.83 1.06 0.09 0.53 0.17

Min 1 1 0.12 3.11 2.51

Max 7 5 0.69 4.68 3.82

Total N 2813 1375 Mean 4.20 3.07 0.49 4.20 3.06

% 100 48.9 SD 1.91 1.06 0.10 0.59 0.18
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pijA ¼ exp β0Að Þ
1þ exp β0Að Þ þ exp β0Cð Þ

¼ exp −1:002ð Þ
1þ exp −1:002ð Þ þ exp 0:349ð Þ ¼ 0:132

implying that 13.2% of the autobiographical memories are
predicted to fall into the Pre-Bump category. For the Post-
Bump intercept estimate, an analogous calculation leads to
pijC = 0.509. Therefore, the probability of an autobiographical
memory falling into the Bump is pijB = 1 - 0.132 - 0.509 =
0.359. Because no predictor variables were included in the
model, these probabilities exactly equal the observed relative
frequencies given in Table 1.

As an alternative, an odds ratio (OR) can be calculated
according to

ORijA ¼ exp β0Að Þ ¼ exp −1:002ð Þ ¼ 0:367

implying that the odds of an autobiographical memory falling
into the Pre-Bump category are 0.367 times the odds of an auto-
biographicalmemory falling into theBump category. For the Post-
Bump intercept estimate, an according calculation leads toORijC=
1.41, showing that the odds for an autobiographical memory to
fall into the Post-Bump category are 1.41 times the odds of the
Bump category.

In the next model (Model 1), random effects for the intercepts
were added to take into account the hierarchical structure of the
data, which led to a considerable increase in model fit (compared
to Model 0). As Table 2 shows, random-effects variances were
statistically different from zero, implying that participants differed
reliably in their proportion of Pre-Bump and Post-Bump autobio-
graphical memories. The intraclass correlation was 0.15 for the
Pre-Bump regression, implying that 15% of the variance in the
comparison between the Pre-Bump and Bump categories of auto-
biographical memories were on Level 2 and, thus, reflected
between-person differences. Regarding the comparison between
the Post-Bump and the Bump categories, 19% of the variance
reflected between-persondifferences.2The randomeffects showed

Table 2 Models and Parameter Estimates

Model 0 1 2 3

Pre-Bump Post-Bump Pre-Bump Post-Bump Pre-Bump Post-Bump Pre-Bump Post-Bump

Fixed Effects

Intercept -1.002* 0.349* -1.332* 0.298* -1.226* 0.067 -1.309* 0.067

b: Age -0.229 0.006 -0.230 0.005

b: Sex (0 = male, 1 = female) 0.431* -0.229 0.441* -0.216

w: First Time 0.398* -0.172*

b: First Time 2.824* -3.504*

w: Emotional Valence -0.106* -0.085*

b: Emotional Valence 0.006 -0.145

w: Importance -0.186* 0.208*

b: Importance -1.329* 1.624*

Random Effects

Intercept Variance 0.583* 0.772* 0.605* 0.748* 0.514* 0.593*

Intercept Correlation -0.439* -0.451* -0.377*

Model Fit

−2LL 5505.9 5121.6 5083.5 4903.4

Δ−2LL 0384.3 0038.1 0180.1

AIC 5509.9 5131.6 5101.5 4945.5

BIC 5521.8 5144.5 5124.7 4999.6

*p < .05. Note: “w:” denotes a Level 1 (or within-person) effect, “b:” denotes a Level 2 (or between-person) effect; AIC = Akaike Information Criterion
(smaller is better); BIC = Bayesian Information Criterion (smaller is better)

2 Onemaywonderwhy after including random effects inModel 1 the intercept
estimates also changed in comparison with Model 0. In generalized linear
mixed models, one distinguishes between marginal and conditional models.
In contrast to normally distributed data, for non-Gaussian data the observed (or
marginal) distribution of the outcome variable and the distribution of the out-
come variable conditional on the random effects are not the same (cf. Stroup,
2013). The larger the random variance is, the larger this discrepancy becomes.
Thus, in Model 0 the fixed effects estimates represent marginal effects, while
in Model 1 fixed effects estimates represent effects conditional on the random
effects. A more extensive discussion of marginal versus conditional models
can be found in Diggle, Heagerty, Liang, and Zeger (2002), for example.
Hedeker, Du Toit, Demirtas, and Gibbons (2018), among others, describe an
approach of how marginal probability estimates can be obtained based on
parameter estimates from a conditional model.
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a negative correlation (− .44), indicating that participants who
reported (relatively) more memories from the Pre-Bump category
tended to report (relatively) fewer memories from the Post-Bump
category (and vice versa).

InModel 2, age and sexwere entered as Level 2 demographic
variables to be (statistically) controlled for, which, again, led to
an increase in model fit (compared to Model 1). As Table 2
shows, age did not have a statistically significant effect. Sex
did not affect the Post-Bump category significantly but had a
statistically significant effect on the Pre-Bump category in the
sense that women reported more autobiographical memories
from their childhood years (age 1 to than men. In terms of an
odds ratio, one has OR = exp(β2A× sex) = exp(0.431) = 1.54,
implying that the odds of a woman (of average age) reporting an
autobiographical memory from the Pre-Bump category are about
1.5 times the odds of a man (of average age).

In the final model (Model 3), the Level 1 and Level 2 effects of
first-time experiences, importance and emotional valence were
included. Compared to Model 2, model fit increased substantially
(see Table 2). Regarding the Pre-Bump with Bump comparison,
the statistically significant effect of first-time experiences was
0.398, implying that autobiographical memories describing first-
time experiences are more likely in the Pre-Bump than in the
Bump category (OR: 1.49). Emotional valence and importance
showed a statistically significant negative effect, implying that
emotionally more positive, respectivelymore important memories
were less likely to fall into the Pre-Bump category compared to the
Bump category. The ORs of these effects were 0.90 for emotional
valence and 0.83 for importance. This implies that (because both
are continuous variables) with every unit that the emotional va-
lence (or importance) of an autobiographical memory increases,
the odds for this autobiographical memory to fall into the Pre-
Bump category as compared to the Bump category decrease by
the factor 0.90 (or 0.83). At the between-person level, the effect of
first-time experiences and importance became statistically signifi-
cant. Participants who recalled more first-time experiences
recalled significantly more autobiographical memories from the
Pre-Bump category compared to the Bump category (OR:
16.84).3 In contrast, participants who reported more important
memories recalled significantly less memories from the Pre-
Bump compared to the Bump category (OR: 0.26).

Turning to the Post-Bump with Bump comparison, the Level
1 effects of first-time experiences and emotional valence were
both significant and negative, showing that Post-Bump memo-
ries were less likely to describe first-time experiences (OR: 0.84)
and included emotionally less positive memories compared to
Bump memories (OR: 0.92). The effect of importance became
statistically significant as well but positive, implying that Post-
Bumpmemories includemorememories rated as important com-
pared to Bump memories (OR: 1.23). On Level 2, the effects of
first-time experiences and importance became significant again.
Participants who showed higher proportions of autobiographical
memories describing first-time experiences reported fewer mem-
ories from the Post-Bump category than from the Bump category
(ORs: 0.03). In contrast, participants who reported more impor-
tant memoires recalled more memories from the Post-Bump
compared to the Bump category (OR: 5.07).

Commonality analysis

In order to decompose the variance accounted for in the outcome
variables Pre-Bump (vs. Bump) and Post-Bump (vs. Bump) into
portions uniquely attributable to first-time experiences, emotional
valence, and importance, a commonality analysiswas conducted.
Note that “variance accounted for” is an expression used here for
convenience only. Because the two outcome variables are dichot-
omous (Pre-Bump vs. Bump and Post-Bump vs. Bump), it is
difficult to define the residual variance. What is possible, how-
ever, is to define the residual variance on the latent (or link) scale,
that is, on the logit scale in our case. One has to keep in mind that
such a definition of the residual variance is specific to the error
distribution and the link function used in the analysis (see
Nakagawa & Schielzeth, 2013).

Results are shown in Fig. 2, separately for the within-
person and between-person effects and the two parts of the
multinomial mixed-effects model. Unique portions are
depicted as black bars, common portions (variance accounted
for shared with the other predictor variables) as gray bars, the
total amount of variance explained as striped bars.

Several things are noteworthy. First, while the total amount
of variance accounted for in the within-person Pre-Bump
model was approximately 13% for all three predictor variables
together (see striped bar in the left half of the upper panel of
Fig. 2), unique effects compared to common effects were rel-
atively small (around one-quarter to one-fifth of the total ef-
fect). This implies that within-person the effects of first-time
experiences, emotional valence, and importance in explaining
which autobiographical memories fall into the Pre-Bump (as
opposed to the Bump) largely overlap. Importantly, if one
would only consider one of these predictor variables separate-
ly, one would have the incorrect impression that each predictor
explains approximately 10% of variance (which represents the
unique effect and the common effect).

3 One maywonder why this odds ratio is so large. The reason is the underlying
scaling of the variable “proportion of first-time experiences” (“b: First Time”
in Table 2), which, as a proportion, has a theoretical range from 0 (a person
who reported no first-time experiences at all) to 1 (a person who only reported
first-time experiences). Because the regression parameter estimate predicts the
change in the outcome variable if the predictor variable is increased by 1 unit,
the odds ratio of 16.84 describes the difference in the odds for a person with no
and a person with only first-time experiences – these extreme proportions do
not occur in the data. One can, however, easily transform the estimate. If, for
example, one prefers the effect of a 0.01 increase in the proportion of first-time
experiences, one divides the parameter estimate (see Table 2) by 100, that is,
2.824/100 = 0.02824, and then calculates the odds ratio (OR: 1.028).
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Second, in the within-person Post-Bump model, the total
amount of explained variance was 15%. However, the amount
of explained variance differed markedly between predictor
variables (see right half of the upper panel in Fig. 2). While
first-time experiences uniquely accounted for about 0.7% of
variance, for valence this effect was approximately twice as
large (1.4%), while for importance the unique effect was
4.5%. The common effect accounted for 2.5% of variance.
Thus, only for importance the common effect was smaller
than the unique effect. As with the Pre-Bump model, predic-
tors showed considerable overlap and only importance ap-
pears to make a substantial unique contribution in explaining

why an autobiographical memory falls into the Post-Bump
period of life and not into the Bump.

Third, for the between-person models, a different picture
emerged. Apart from valence, for first-time experiences and
importance the unique parts dominated the amount of variance
accounted for. Both in the Pre- and Post-Bump models, first-
time experiences uniquely accounted for approximately 10%
of variance. Similarly, importance uniquely explained 7% of
variance in the Pre-Bump model and 10% in the Post-Bump
model. Common effects in both models accounted for approx-
imately 3% of variance. Thus, apart from emotional valence,
predictor variables (first-time experiences and importance) are

Fig. 2 Results of the commonality analyses. Predictor variables are
shown on the abscissa, the amount of r2 (on the logit scale) on the
ordinate. Black bars indicate unique contributions of the predictor
variables, gray bars indicate contributions common with the other

predictor variables. Upper panel: within-person model. Lower panel:
between-person model. Left half: pre-bump versus bump model. Right
half: post-bump versus bump model
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muchmore distinct in their effects in the between-personmod-
el than in the within-person model. The total amount of ex-
plained variance between persons (23% and 24%) was con-
siderably higher than in their within-person counterparts.

From these findings, we conclude that within-person predictor
variables that represent different theoretical accounts (1) show
relatively large overlap and (2) together, slightly better differen-
tiate between autobiographical memories falling into the Post-
Bump period versus the Bump period (as indicated by a higher
R2). Moreover, on the between-person level (3) valence does
hardly explain variance, whereas (4) first-time experiences and
importance uniquely account for substantial portions of variance.

Discussion

Explanatory accounts of the reminiscence bump have often fo-
cusedonwhat distinguishes autobiographicalmemories from the
reminiscence bump period from adolescence and young adult-
hood from those fromother life periods. In examining the explan-
atorypowerofdifferent explanatoryaccounts,onehas to take into
consideration that (1) different accounts may lead to similar pre-
dictions and that (2) different predictors are not mutually exclu-
sive. In fact, the mechanisms postulated in different explanatory
accounts may simultaneously contribute to the formation of the
reminiscence bump (e.g., Demiray et al., 2009; Munawar et al.,
2018). In the present study, we used a multilevel multinomial
model introduced by Zimprich and Wolf (2018) in conjunction
with commonality analysis to examine the predictive power of
fourdifferent accountsof the reminiscencebumpsimultaneously,
namely the cognitive explanatory account, the identity-formation
account, the life-script account and the life-story account.

Predictors of the reminiscence bump

Based on the aforementioned accounts, we expected the remi-
niscence bump to be associated with greater numbers of first-
time experiences, as well as with memories that were perceived
as relatively more important for a person’s life and emotionally
more positive than memories from other life periods. As expect-
ed, we found all three predictor variables to meaningfully dis-
tinguish between memories from the reminiscence bump period
and memories from the earlier, respectively later, life periods.
However, not all effects went into the hypothesized direction.

For instance, based on the cognitive explanatory account
(e.g., Pillemer, 2001; Rubin et al., 1998), we expected that an
autobiographical memory describing a first-time experience
would be more likely to stem from the reminiscence bump
period than from other life periods (Level 1 prediction). At
the same time, we expected that participants who reported
greater proportions of autobiographical memories describing
first-time experiences would show a more pronounced reminis-
cence bump – as would be indicated by (relatively) more

autobiographical memories falling into the reminiscence bump
period (Level 2 prediction). The effects of first-time experiences
were statistically significant in both the pre-bump and post-
bump model as well as on the within- (Level 1) and between-
person level (Level 2). This indicates that the number of mem-
ories referring to first-time experiences differs between the rem-
iniscence bump and the life periods before and after. Based on
these findings, one may conclude that novelty is indeed a crit-
ical factor in forming the reminiscence bump. However, where-
as first-time experiences were more likely to stem from the
reminiscence bump period than from a later life period (post-
bump), they were even more likely to stem from the life period
before the reminiscence bump (pre-bump). This is in line with
findings reported by Jansari and Parkin (1996). Also using the
cue word technique, the authors found that middle-aged adults
reported greater proportions of first-time experiences from the
first two decades of life (age 0–20 years) compared tomemories
from the last 10–20 years of their life. Taken together, these
findings suggest that the likelihood of recalling first-time expe-
riences simply decreases across the lifespan – which seems
logical, given that the chance of experiencing first-time events
decrease with age. Consequently, an explanatory account only
focusing on the novelty of an event can explain why memories
from the reminiscence bump differ from memories from
succeeding life periods. However, it is not suited to explain
the increase in the number of memories from the second decade
of life, that is, the lower bound of the reminiscence bump.

The reversed pattern occurred regarding the perceived im-
portance of memories for participants’ lives: The prediction
that the reminiscence bump would be associated with higher
ratings of importance was only true for the comparison be-
tween memories from the bump and memories from an earlier
life period (i.e., the pre-bump category). Memories from the
life periods after the reminiscence bump, however, were rated
as even more important. We found the same pattern on the
level of individuals: Participants, who, on average, perceived
their memories as more important, reported more memories
from the reminiscence bump than from the earlier life period,
but fewer memories from the reminiscence bump compared to
the succeeding life periods. This finding challenges explana-
tory accounts that solely draw on the importance of memories
for an individuals’ life in order to explain the reminiscence
bump phenomenon. For instance, the identity-formation ac-
count argues that memories from the life period in which a
person’s identity was developed remain highly accessible (and
are recalled frequently), because they are still considered as
important for this person’s life (Conway, 2005; Rathbone
et al., 2008). Based on our present findings, this account ap-
pears to be useful in explaining why individuals recall more
memories from their adolescent and young adult years in com-
parison to memories from their early childhood –which could
indeed be explained by identity formation. However, the pres-
ent results suggest that events experienced after the
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reminiscence bump are perceived as even more important for
an individual’s life. Although the identity-formation account
does not predict that self-defining experiences can only occur
during the reminiscence bump period, an account solely fo-
cusing on the importance of memories for an individual’s life
cannot entirely explain the reminiscence bump phenomenon.

The life-script account (Rubin&Berntsen, 2003), in contrast,
builds upon the (cultural) importance of autobiographical mem-
ories but additionally predicts an association between the emo-
tional valence of autobiographical memories and the reminis-
cence bump: Life scripts represent idealized life stories and,
thus, include more events that are considered positive (i.e., mar-
riage). As a result, life scripts are more likely to activate mem-
ories of positive experiences (e.g., Zaragoza Scherman, 2013).
In line with this prediction, we found the reminiscence bump to
be associated with emotionally more positive memories com-
pared to memories from the life periods before and after the
reminiscence bump. Additionally, participants who reported,
on average, emotionally more positive memories recalled more
autobiographical memories from the reminiscence bump period
than participants who reported emotionally less positive memo-
ries (Level 2). Thus, the predicted association between the emo-
tional valence of autobiographical memories and the reminis-
cence bump was substantiated at the level of the remembered
events as well as at the level of the person remembering these
events, and equally hold for the comparison with an earlier and
later life periods. Thus, of the three explanatory variables used in
the present study, only emotional valence was clearly associated
with the reminiscence bump phenomenon implying that the
bump is characterized by emotionally more positive memories.
Again, this does not imply that positive experiences can only
occur during the reminiscence bump period, but that memories
from this life period are rated as relatively more positive than
memories from other life periods.

Taken together, the present findings indicate that all three
explanatory variables can meaningfully distinguish between
memories from the reminiscence bump and memories from
the life periods before and after the bump. Although the pres-
ent study is not the first to argue that different mechanisms
may contribute simultaneously to the reminiscence bump phe-
nomenon (e.g., Demiray et al., 2009; Ece & Gülgöz, 2017),
this has not been tested adequately yet, that is, by using a
multivariate approach that takes into account that memories
are nested within individuals. Thus, the present results con-
tribute to the literature by showing (1) that all three explana-
tory variables are associated with the reminiscence bump –
even after controlling for possible effects of the other two,
and (2) that these findings equally hold on the level of mem-
ories as well as on the level of individuals. Regarding different
explanatory accounts, our results indicate that accounts focus-
ing on the emotional valence of autobiographical memories
(i.e., the life-script account and the life-story account) are well
suited to distinguish autobiographical memories from the

reminiscence bump period from memories of an earlier and
later life period. The explanatory variables derived from the
cognitive account and the identity-formation account appear
also useful in describing bump memories, but only in separat-
ing them from either an earlier or later life period, not from
both. This does not necessarily mean that these accounts can-
not explain the reminiscence bump phenomenon. What needs
to be examined further is whether these different characteris-
tics need to be combined in order to explain the reminiscence
bump phenomenon. To give an example, the reminiscence
bump may not simply be characterized by first-time experi-
ences or by memories rated high in importance, but rather
occurs for memories referring to first-time experiences and,
at the same time, being perceived as important for an individ-
ual’s life. One way to identify the extent to which different
explanatory variables overlap in explaining the reminiscence
bump phenomenon is the use of commonality analysis.

Commonality analysis

Results of the commonality analysis are informative with re-
spect to both the absolute size and the relative size of effects.
In what follows, we will discuss these results for within and
between-person effects separately.

Within-person effects Regarding the comparison of memories
from the reminiscence bump and memories from an earlier life
period, we found that first-time experiences, importance and
emotional valence together accounted for approximately 13%
of variance (on the logit scale). According to the standards de-
fined by Cohen (1988), this would correspond to a medium-
sized effect. Thus, the explanatory variables used in the present
study meaningfully distinguish between memories from the
reminiscence bump and memories from an earlier life period.
Regarding the relative size of unique and shared effects, the
three explanatory variables showed large overlap in their effects,
implying that common effects were considerably larger than
unique effects. This finding has important theoretical but also
methodological implications. First, it clearly demonstrates the
benefits of a multivariate analysis, because the amount of total
variance accounted for (13%) is considerably smaller than the
sum of the variances accounted for by individual predictor var-
iables considered separately (approx. 29%). Thus, examining
different explanatory variables separately may overestimate the
effect of each predictor variable. A meaningful examination of
different explanatory accounts of the reminiscence bump needs
to be based on a multivariate analytical approach. Second, these
findings demonstrate that explanatory variables overlap, which
not simply implies that the mechanisms postulated in different
explanatory accounts may simultaneously contribute to the for-
mation of the reminiscence bump (e.g., Demiray et al., 2009;
Munawar et al., 2008) but that they are somewhat interchange-
able. In other words, event-characteristics such as novelty,
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importance, and emotional valence appear to be equally suited
to distinguish between memories from the reminiscence bump
and memories from an earlier life period. In the present study,
we found that memories from the reminiscence bump were
characterized by higher ratings of importance and positive va-
lence, but these important and positivememories were less likely
to refer to first-time experiences – as compared to memories
from an earlier life period.

A similar picture emerged for the bump versus post-bump
comparison: Predictor variables accounted for approximately
15% of variance (on the logit scale), which again corresponds
to a medium-sized effect (Cohen, 1988). Regarding the relative
size of unique and shared effects, the three explanatory variables
also overlapped in their effects. With respect to novelty and
emotional valence, common effects were considerably larger
than unique effects. This implies that the reminiscence bump
is associated with greater numbers of first-time experiences,
which are, at the same time, perceived as emotionally more
positive than memories from the succeeding life period. A dif-
ferent picture emerged for the perceived importance of memo-
ries, because here, the size of the unique effect of importance
was larger than the shared effect. Thus, the degree to which an
autobiographical memory is perceived as important appears to
separate best between bump and post-bump memories (at least
on a relative scale, that is, compared to the other two predictor
variables). One has to keep in mind, though, that the effect of
importance went in the opposite direction as one would assume
based on the identity-formation, for instance (see also the life-
script account and the life-story account). Taken together, mem-
ories from the reminiscence bumpwere characterized by a great-
er number of first-time events that were also more likely to be
perceived as emotionally more positive than memories from the
succeeding life period. In addition, memories from the reminis-
cence bump were overall perceived as less important.

To sum up, regarding within-person effects, we found the ex-
planatory variables used in the present study to clearly overlap.
This makes it difficult to empirically separate between the differ-
ent explanatory accounts we considered. Transferred back to a
theoretical levelofexplainingthereminiscencebump,thisimplies
that the explanatory variables derived fromdifferent accounts are
not distinctive enough to lead to empirically separable findings.
This could be seen as support for the life-story account (Glück&
Bluck, 2007), which acknowledges the influence of several ex-
planatoryvariables (Demirayet al., 2009). Inaddition, thepresent
findings suggest that explanatory variables are not equally suited
to distinguish memories from the reminiscence bump from both
an earlier and a later life period: Whereas first-time experiences
were most frequent in early childhood, memories from after the
reminiscencebumpperiodwere considered as beingmost impor-
tant for an individual’s life. Thus, a comprehensive account of the
reminiscence bumpmay not only consider different explanatory
variables simultaneously, but may also provide different predic-
tions regarding theonset and theoffset of the reminiscencebump.

Between-person effects At the between-person level, predictor
variables accounted for approximately 23% of the variance (on
the logit scale) in the pre-bump versus bump comparison, which
comes close to a large effect (Cohen, 1988). Apart from emo-
tional valence, unique effects were larger than shared effects,
implying that on the between-person level predictor variables
were more distinct than on the within-person level. Even after
controlling for (random) individual intercept differences (that is,
individual differences in the total number of memories falling
into the pre-bump, bump, and post-bump categories), there were
individual differences in how many first-time experiences or im-
portant memories participants reported. These individual differ-
ences are, in turn, strong predictors of how many memories
(relatively seen) a participant reports from the pre-bump, bump,
and post-bump categories. Again, however, first-time experi-
ences showed an effect opposite to what would have been ex-
pected based on the cognitive account (cf. Rubin et al., 1998).
The bump versus post-bump comparison at the between-person
level, where predictor variables accounted for approximately
24% of variance (on the logit scale), led to similar findings.
With the exception of emotional valence, unique effects were
larger than shared effects. However, importance showed the op-
posite effect compared to what would have been expected based
on the identity-formation, life-script and life-story accounts.

These findings have, in our view, important theoretical im-
plications. First, although the explanatory accounts considered
in this study have been developed to account for within-
person effects, our results show that their effects are larger
on the between-person level. Albeit it is straightforward and
meaningful to derive hypotheses from the explanatory ac-
counts for the between-person level (see above), only a few
studies have done so. Wolf and Zimprich (2016a), for in-
stance, examined individual differences in the distribution of
autobiographical memories. They found that individuals who
reported higher proportions of first-time experiences showed
an earlier and more pronounced reminiscence bump (as indi-
cated by a smaller mean age and a smaller scale). Of course,
genuine between-person hypotheses could also be developed.
To give an example, if the reminiscence bump occurs because
autobiographical memories from an individual’s youth are
perceived as important for his or life-story and identity – as
proposed in the identity-formation or the life-story account,
the reminiscence bump should be more pronounced for indi-
viduals with a clear and temporarily stable self-concept. In the
aforementioned study by Wolf and Zimprich (2016a), the au-
thors found higher ratings of self-concept clarity to be associ-
ated with a more pronounced reminiscence bump that was
located earlier compared to the distribution of individuals with
a less clear and temporarily less stable self-concept (see
Zimprich & Wolf, 2016, for similar findings regarding the
perceived sense of coherence). Apart from these studies, the
examination of between-person differences in the distribution
of autobiographical memories represents a neglected area of
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research, which seems unwarranted given our results. In fact,
given the fact that the explanatory variables used in the present
study showed larger total and unique effects (except for emo-
tional valence) on the between-person level, a comprehensive
account of the reminiscence bump may also consider individ-
ual differences in autobiographical memory.

Limitations and future directions

One has to keep in mind that the results reported here may not
completely generalize to the generation of autobiographical
memories under different conditions. While in the present
study cue words were used, results might look different if
participants are asked to report important memories only, for
example (see Glück & Bluck, 2007). Note that different cue-
ing technique may lead to different result regarding the loca-
tion and the shape of the reminiscence bump. Whereas word-
cued memories tend to show an early peak in their distribution
located roughly between the ages of 9 and 23 years (cf.
Koppel & Berntsen, 2015), more restrictive cueing techniques
that ask participants to recall memories of a certain kind (e.g.,
important or positive memories) may result in a later and more
pronounced reminiscence bump located in the third decade of
life. Nevertheless, both cueing techniques lead to an increase
in memories from participants’ youth, respectively young
adult years. The occurrence of a reminiscence bump can,
therefore, not only be explained by different retrieval strate-
gies but may additionally be due to influential factors related
to the encoding and retention of autobiographical memories
(see Ece & Gülgöz, 2017 for a similar argument). Still, a
multivariate analysis that takes two levels of analysis and sev-
eral explanatory variables simultaneously into account may
provide new insights. Moreover, our analysis approach easily
allows for the inclusion of different ways to elicit autobio-
graphical memories, which could enter the analyses as a de-
sign variable. Doing so would then make a direct and meth-
odologically sound comparison of different ways of asking
participants for autobiographical memories possible – some-
thing that is still missing in the literature.

Of course, alternative approaches have been suggested in
order to analyze the reminiscence bump phenomenon. For
instance, Zimprich and Wolf (2016a; Wolf & Zimprich,
2016b) used mixed logitnormal regression to examine indi-
vidual differences in the distribution of autobiographical
memories. Although this approach is well suited to examine
individual differences in the location and the shape of the
reminiscence bump, one cannot define the age boundaries of
the reminiscence bump and, consequently, cannot compare
bump memories with memories from other life periods. The
multilevel multinomial model that we have used in the present
study, in contrast, has the advantage that it does not rely on
specific distributional assumptions (Zimprich & Wolf, 2018).

The drawback, however, is that category boundaries are fixed
(e.g., for all participants we assume that the age boundary
between pre-bump and bump is at the age of 10 years).
However, in the present study, these fixed age boundaries
are in line with most of previous studies that reported a rem-
iniscence bump in the distribution of word-cued memories
(see Koppel & Berntsen, 2015).

In the data from out study, no recency effect was present
because participants were asked to report autobiographical
memories older than 10 years (see Footnote 2). One may
wonder how results would look like if recent autobiographical
memories were included. Naturally, these more recent auto-
biographical memories would all fall into the post-bump peri-
od in an older sample (like the one in our study), which would
only change the comparison between bump and post-bump
autobiographical memories. However, a more adequate way
to include recent memoires might consist of adding a fourth
category, e.g., CategoryD (Recency), in the multinomial mod-
el – which was beyond the scope of the present study.

Conclusion

The present study contributes to the literature on the reminis-
cence bump by providing new answers to the frequently asked
question of what characterizes the reminiscence bump in au-
tobiographical memories. Although it is widely understood
that different explanatory accounts are not mutually exclusive,
the present study is the first that systematically and directly
compared the predictive power of different accounts
simultaneously using multilevel multinomial models in con-
junctionwith commonality analysis. Our findings provide em-
pirical support for the assumption that different mechanisms
indeed contribute simultaneously to the reminiscence bump
phenomenon – which renders it important to (1) examine
more than one explanatory variable in studies on autobio-
graphical memory and (2) to investigate their joint effects.

Our results of large shared effect also correspond to the life-
story account (cf. Demiray et al., 2009), which takes a more
integrative view on the reminiscence bump. Additionally, the
present results indicate that individual differences play an im-
portant role in autobiographical remembering, which could be
integrated into an explanatory account that focusses on what
distinguishes us from another, that is, our individual life story.
However, a more thorough examination of the life-story ac-
count would have required the inclusion of additional predictor
variables (e.g., subjective control). Of course, future research is
needed to test the reliability of our results. Moreover, the pre-
dictor variables considered in the present study represent but a
selection of possible explanatory variables and our results sug-
gest that there is room for more explanatory variables.
Complementary predictors could be derived from the four ex-
planatory accounts included in the present study but also from

Mem Cogn (2020) 48:607–622620



explanatory accounts not considered here (e.g., the cognitive
abilities account; Janssen, Kristo, Rouw, & Murre, 2015).

Open Practices Statements An excerpt of the datasets gener-
ated during and/or analyzed during the current study as well as
the SAS code for fitting the multilevel multinomial models are
included in this published article (and its Supplementary
Material files).
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