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The cues used to elicit autobiographical memories affect the pro-
ortion of memories in the bump (e.g., Rubin & Schulkind, 1997a,
igure 3). Koppel and Berntsen (2015) demonstrate that these cues
lso affect the temporal location of the bump. No one has supported
his observation so strongly or used it so thoroughly to probe the
heoretical understanding of the bump. Koppel and Berntsen (2015)
oncentrate on understanding why the bump for important mem-
ries occurs when it does. They are less concerned about the bump
or word-cued memories, proposing a search based on ‘associative
rocesses’ to explain its location. This is an extremely non-specific
echanism that has been used to refer to involuntary retrieval

Berntsen, 2009, 2010). I step back from this dichotomy and claim
hat all autobiographical memories are the result of some retrieval
rocesses and ask about those processes. I accept the Koppel and
erntsen (2015) life-script account for the important memories and
oncentrate on word and other cues, especially non-verbal sen-
ory cues, that might help clarify the role of cuing autobiographical
emories in general and be applied to understanding the difference

n the peak age of the bump.
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urham, NC 27708-0086, USA. Tel.: +1 919 660 5732; fax: +1 919 660 5726.

E-mail address: david.rubin@duke.edu

ttp://dx.doi.org/10.1016/j.jarmac.2014.12.005
211-3681/© 2014 Society for Applied Research in Memory and Cognition. Published by 
1. One bump

The original demonstration of the reminiscence bump as a dis-
tinct autobiographical memory phenomenon sprang from research
on memories cued by words. Koppel and Berntsen (2015) divide
the bump into two bumps with different locations: one for word-
cued and one for important memories. I begin my commentary by
placing their findings in an historical context.

In 1974, Crovitz and Schiffman plotted the log of the number
of word-cued autobiographical memories per hour on the y-axis
and the log of the number of hours since the event occurred on
the x-axis and obtained a straight line fit. Correlations of the fit
to this power function were routinely above .95 and there was no
control over learning or anything else except the cues (Rubin, 1982).
Rubin, Wetzler and Nebes undertook an analysis of how the slope
of the retention function would change with the age of the subject.
Other researchers also were interested in and had data on the age
distribution of the word-cued memories of older adults. Franklin
and Holding (1977) and Fitzgerald and Lawrence (1984) had noted
that the log-scale plots distorted the lifespan of older adults. In
particular, equal ratios take up equal distance on the plot, thus for
older adults the period from 1 to 6 hours occupies the same length
as 1–6 days and 10–60 years, thereby severely compressing the
early part of their lives.
Fitzgerald and Lawrence (1984, p. 695) found that “The one area
of discrepancy between the predicted [power] function and the
actual data occurs for the older sample. Rather than continuing to
decline, the rate of memories per hour leveled off. Thus, the rate
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f memories per hour for events that are 60 years old is roughly
he same as that for memories 20 years old.” Because of these con-
erns, in addition to using log scales, Rubin et al. (1986) also used
inear scales. On the linear plot, we did not find a monotonically
ecreasing retention function, but we did not have enough data
o clearly characterize the increase. Therefore, we asked Holding,
itzgerald, and Squire if we could combine data from their pub-
ished papers with our own data.

We published our findings using the name “bump” because that
as what appeared on the plot: a messy increase in memories with
o clear theoretical explanation (Rubin, Wetzler, & Nebes, 1986). By
omparison, the retention function of Crovitz and Schiffman (1974)
as extremely precise for the most recent 10 or more years of a
erson’s life. Childhood amnesia was also fairly precise (e.g., Rubin,
000). In our 1986 chapter, we drew the bump as a monotonically

ncreasing component that added to the retention function, leaving
he overall distribution’s decrease at earlier ages to be accounted
or by the childhood amnesia function (Figure 12.6, p. 219). That
s, the bump was not defined by a theory but by the subtraction
f two empirically fit functions from an observed distribution. We
ncluded the bump component only for adults over 40; empirically,

ith word cues, the retention and childhood amnesia components
ere much more powerful and prevented any chance of observing

he bump in younger adults even if it were there. For a review of
hat happened next, see Koppel and Berntsen (2015).

A paper included in the Koppel and Berntsen (2015) review
akes the claim that “the reminiscence bump was first observed by

ranklin and Holding (1977; see too Fitzgerald & Lawrence, 1984)
nd in a meta-analysis further explored and originally named by
ubin and colleagues (Rubin et al., 1986)” (Conway, Wang, Hanyu,

 Haque, 2005, p. 740). I wish to correct this misinformation. Rubin
t al. (1986) combined and reanalyzed data from four sources in a
ew way that allowed the bump to be observed, it was not a meta-
nalytic combination of results reported earlier. Although both of
he papers mentioned in the quote were innovative, important,
nd contained data we used for the discovery of the bump, neither
resented results that could have allowed the bump to be observed.

Faced with the highly skewed distribution of autobiographical
emories over the lifespan, Franklin and Holding (1977) made and

learly articulated the reasonable choice of using only one mem-
ry per subject for their analyses: the memory with the median
ge. Because even the median ages were not distributed normally,
heir figure shows the medians from individual subjects as distri-
utions in addition to plotting the mean of the medians. To see the
ump they would have had to pool the individual memories across
ubjects. Moreover, at a theoretical level, the main point of their
aper was arguing against the assertion that “older persons tend
o ‘live in the past”’ (p. 527). In support of their claim, their figure
hows a straight line increase of the mean of the medians of remem-
ered age as a function of chronological age. The Fitzgerald and
awrence (1984) paper, cited by Conway et al. (2005), did two kinds
f analysis. One used each subject’s median age, as did Franklin and
olding; the other used log intervals, so neither method could have

hown the bump.

. Cuing matters

There are many forms of cuing and thus many variations of the
etrieval processes that have been used and that can be used to help
nderstand the temporal distribution of autobiographical memo-
ies. Koppel and Berntsen (2015) concentrate on word-cued and

mportant memories and restrict their review to behavioral data.
owever, we know something about the location and time course of

he neural processes used for retrieving word-cued autobiograph-
cal memories (Daselaar et al., 2008). Thus, we are in a position
emory and Cognition 4 (2015) 87–89

to begin to understand the issues Koppel and Berntsen (2015)
raise at multiple levels of analysis. Schlagman, Kliegel, Schulz, and
Kvavilashvili (2009) studied involuntary memory in older adults.
Because there were no explicit cues for the involuntary memories,
they were not included in Koppel and Berntsen (2015). However,
they had the same temporal distribution as word-cued memories
and so using associative processes mechanism for both as Koppel
and Berntsen (2015) and Berntsen (2009, 2010) suggest, though
vague, works empirically. According to Koppel and Berntsen (2015),
using time periods, such as in the last ten years or when you were in
grade school, produces mixed results and at a theoretical level can
be seen as adding its own search processes (Friedman, 1993; Rubin
& Baddeley, 1989). This might introduce complexity that, given our
current level of understanding, is not yet useful in trying to under-
stand the mechanisms of search. There are also effects of cuing that
were not examined because they were not central to the claims
Koppel and Berntsen (2015) were making. Thus, we also know that
words that are easier to image produce memories from an earlier
age (Rubin, 1980; Rubin & Schulkind, 1997b). An added compli-
cation is that a bump also exists for semantic information (Rubin,
Rahhal, & Poon, 1998). However, its location may  vary considerably
with the semantic domain and thus it may  require considerable
effort to provide results that could clarify the retrieval processes
used in autobiographical memory.

Differences in the peak of the bump with changes in the cuing
and retrieval processes have important theoretical implications.
Such differences in the location of the peak cannot be explained
purely in terms of encoding, which is one class of explanation we
have suggested (Rubin et al., 1986, 1998) and the main theoreti-
cal mechanism in many other theories especially those that view
adolescence and early adulthood as times of identity formation or
increased cognitive ability (e.g., Conway & Pleydell-Pearce, 2000;
Fitzgerald, 1988; Holmes & Conway, 1999; Janssen, Kristo, Rouw,
& Murre, 2015; see Koppel & Berntsen, 2015, for a discussion).

3. Two  bumps, three bumps, four?

In Koppel and Berntsen (2015) there are four papers that include
both olfactory cues and the word cues that serve as labels for
the olfactory cues; however, only the word-cued memories are
included in the review. All four papers have the same conclusion
about the location of the bump: for word cues the bump peaks at
a time consistent with Koppel and Berntsen’s (2015) conclusions
with the most memories in the 11–20 decade, whereas for odor
cues, the bump is earlier with most memories in the 0–10 decade
(Chu & Downes, 2000; Willander & Larsson, 2006, 2007, 2008). In
three of these studies the odor cues were the sensory cues of the
odors themselves. In one (Willander & Larsson, 2008), participants
were requested to imagine the odor given the corresponding word
cue. Then, they were asked to retrieve a memory to the imagined
odor. The agreement among the four studies is striking and requires
consideration.

Olfaction differs from other senses in many ways, especially in
its neural structure (for a review with respect to autobiographical
memory, see Rubin, 2006). However, when a request to imagine an
odor rather than to actually sense one is used as the cue, many of
these differences disappear. The language-based word cue for the
odor to imagine does not bypass the neural structures that word
cues rely on in the same way  that odors do, nor does it have the
direct preconscious link to emotions that odors do. In addition, pro-
ducing a vivid image of an odor is more difficult than producing a

visual image for the same object. My  speculation is that word cues
initiate a search that involves looking for a language-based context
for the event, which becomes a narrative and then a specific scene
that fits the narrative (Rubin & Umanath, 2015). Similarly, requests
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or important memories would further increase search processes
ased on narrative. In contrast the imagined odor leads to a wider
ariety of scenes, some of which have less of a narrative context.
ut this is just speculation until data on the actual memories are
xamined in more detail.

In contrast, pictures, which Willander and Larsson (2006) found
o be more similar to words in their temporal distribution, narrow
he possible memories that could occur. The smell of coffee can be
offee in your own mug  at home, in a cup on a saucer at an expensive
estaurant, or in a Styrofoam cup at a takeout counter. A picture of
offee with no container is hard to see as coffee, but a picture that
as coffee in one of these containers fits only one of these situa-
ions (see Rubin, Groth, & Goldsmith, 1984 for a fuller discussion).
his restricts the search and could increase language and narra-
ive based attempts to understand the visual context. Olfaction is
ust one sensory cue that can lead to autobiographical memories;
xcept for pictures and music (e.g., Rubin et al., 1984; Schulkind,
ennis, & Rubin, 1999), few other types of sensory cues have been

tudied. This seems like the next logical place to expand Koppel
nd Berntsen’s claims about the distribution of autobiographical
emories.
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