12

Autobiographical memory across the lifespan

David C. Rubin, Scott E. Wetzler, and Robert D. Nebes

Introduction
Autobiographical memory is a topic that inherently involves a lifespan approach. The development of autobiographical memory in the individual raises
issues starting with childhood amnesia and progressing to reminiscence and
life review. This chapter analyzes the results of studies from several different
laboratories. Together, these studies cover the adult lifespan. In all cases, the
data are the dates of autobiographical memories that have been cued by
words. In all cases, the dependent measure is the distribution of the memories
across the individual's lifespan.
The structure of the chapter is as follows . First, the cuing method used to
elicit memories is described. Next, the data obtained with college students
are examined in terms of a laboratory retention function. Possible extentions
of this retention function to older subjects are then considered before existing
studies that use subjects of various ages are reviewed. Reanalysis of the data
from these studies suggests that sampling as well as retention determines the
relative accessibility of autobiographical memories of older subjects. Individuals begin to reminisce when they reach middle age; they recall a disproportionate number of memories from their early lives . These findin gs, which are
consistent over several studies, lead to a model of autobiographical memory involving three components: retention, reminiscence, and childhood
amnesia.

The method and its interpretation
The procedure used in this chapter is one of the simplest and oldest in experimental psychology. It was first introduced by Gallon (1879) and was revived
We are especially indebted to Drs. Cohen , Fitzgerald, Franklin , Holding, Lawrence.
Squire , am.I Zola-Morgan for makiJJg their data available to us. We wish to thank
Herb Crovitz, Joe Fitzgerald, Davis Howes. and Gregory Lockhead for their comments on the manuscript . Support for the research was provided by NSF Grant BNS8101116 and by NIA GrJnt AG04278 .
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more recently by Crovitz and Schiffman (l 974). A subject is presented with
a word and requested to provide the first .discrete autobiographical memory
that comes to mind. After a series of such associations, the subject is asked
to date the episode described in each memory. The dates can be expressed
either in terms of the standard, colloquial time markers of English, such as
10 minutes or 3 years ago (Crovitz & Schiffman, 1974), or in terms of calendar dates (Robinson, 1976). The test-retest reliability of the dating procedure is quite good (McCormack, 1979; Robinson, 1976), and, at least for
diary keepers with whom verification is possible, the dating is also quite accurate (Rubin, 1982).
ln principle, the data analysis is as simple as the procedure, although in
practice a few technical details arise (see Rubin, 1982, for a more complete
discussion). To begin the analysis, a histogram is formed with respect to the
age of the memories. The bins of the histogram can have a variety of forms,
including decades (Zola-Morgan, Cohen, & Squire, 1983), lO to 20 equal
intervals on a logarithmic time scale (Fitzgerald & Lawrence, 1984), the standard, colloquial time markers of English (e.g., 1 hour, 2 hours, ... 23 hours;
1 day, 2 days, ... 6 days; 1 week, . . . l month, ... 1 year, ... ; Crovitz
& Schiffman, 1974), or even bins chosen post-hoc to contain equal numbers
of memories (Rubin, 1982). For any system, each bin provides the quantitative analysis with two values: (a) the number of memories per unit time in the
bin and (b) a measure of the average age of the memories in the bin.
Assume that individuals encode an equal number of autobiographical memories each day of their lives, except for the period covered by childhood amnesia. For any of the histogram systems, a plot of memories per hour encoded
as a function of hours ago is then a horizontal straight line, and a plot of the
observed memory per hour values as a function of hours ago is a retention
function indicating how many of the encoded memories were actually observed. That is, the histograms provide a picture of the relative ease of recall
of autobiographical memories across the lifespan.

A robust finding in studies using college students
Crovitz and Schiffman (1974) obtained 1,745 dated memories by asking 98
undergraduates to record autobiographical memories evoked by each of
20 high-imagery, high-meaningfulness, high-frequency nouns. Crovitz and
Schiffman then formed a histogram using the 60 ·standard, colloquial time
markers of English ranging from l hour ago to 17 years ago. The mem01ies
per hour could be described by a power function of the hours ago. In particular, memories per hour = ar-b, where a and b are positive constants and t
is time. Their results were plotted on log-log paper producing a straight line
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of the fonn log( memories per hour)
- blogt + loga. The data fit the function surprisingly well with a correlation well over .9. As is common with
power functions (Stevens, 1975), only the theoretically relevant slope parameter, b, is reported here. This is not a loss of information as a is completely
detennined by b and the number of dated memories obtained . Crovitz and
Schiffman obtained a slope parameter, b, of .78.
Robinson (1976) cued 24 undergraduates with 16 object words, 16 activity
words, and 16 affect words. These data were reanalyzed (Rubin, 1982) using
a histogram with the following eight intervals, which are of approximately
equal size on a logarithmic scale: l, 2 to 3, 4 to 7, 8 to 15, 16 to 31, 32 to
63, 64 to 127, and 128 to 216 months ago. The power function provided a
good fit to the object, activity, and affect cues (r's of .973, .990. and .978,
respectively) with slope parameters of .73, .83, and l. 18, respectively. The
first two slopes were in reasonable agreement with Crovitz and Schiffman's
value of .78 for nouns, and the steeper slope for affect words agreed with
Robinson's report of more recent memories for affect cues.
Struck by this regularity, Rubin ( 1982) attempted to replicate the power law
fit in two experiments. In the first experiment, 48 undergraduates were each
cued by 125 nouns . The dating and histogram procedure followed that of
Crovitz and Schiffman. The 4,855 dated memories that were obtained were
mapped onto a 60-bin histogram. The fit to the power function was quite good
(r = .974), and the slope parameter of .82 was in reasonable agreement with
the previously obtained values. These data are shown in Wetzler and Sweeney
(Chap. 11, Fig. 11.2).
In the second experiment, as in the free recall procedure described by Linton (Chap. 4), no cue words were given . Each of 84 undergraduates was
asked to list 50 mem01ies and later to provide a calendar date for each memory. The resulting 4, 169 dated memories were rank-ordered by reported age
and collapsed into a histogram. The histogram had 48 bins, each containing
85 successively dated memories, and 1 bin containing the 89remaining oldest
memories. The median memory in each bin was used to indicate the average
age of memories in the bin. The amount of time that passed between the
youngest and the oldest memory in the bin was used to calculate the memory
per hour value. Although the procedure and analysis of data differed in many
ways from the three previously reported studies, the results were similar. The
power function provided a good fit (r = .972), and the slope parameter of
.76 was in good agreement with Crovitz and Schiffman's .78 value, Robinson's object and activity values of .73 and .83, and Rubin's first expe1iment
value of .82.
Two experiments were then performed to rule out possible explanations
based on artifacts . To insure that the power function was not obtained by
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summing nonpower function distributions from individual words, an experiment was run in which 212 subjects each provided dated memories to five
cue words. Analyses were performed for each word individually. Similarly,
to insure that the power function was not obtained by summing nonpower
function distributions from individual subjects, an experiment was run in
which 7 subjects each provided approximately 280 dated memories. Analyses
were performed for each subject individually. Although there was variability
in the slope parameter among individual words and individual subjects, the
fits to power function were quite good: better than .97 for each of the five
words and, with the exception of one subject whose data resulted in a .748
correlation, better than .92 for each of the individual subjects.
More recently, Rubin, Groth, and Goldsmith (1984) have shown that the
power function provides a good fit to the data even when olfactory cues are
used as stimuli instead of words.
The experiments reviewed provide strong support for the claim that a robust, nonartifactual regularity exists in the distribution of autobiographical
memories across the lifespan of college students. In particular, the same function was fit to data from several laboratories and from different procedures,
with correlations above . 95. Moreover, this function also fits laboratory retention data, thereby offering support to the retention function interpretation
given earlier.
In a series of experiments, Wickelgren (1972, 1974, 1975) demonstrated
that linear, exponential, and logarithmic decay functions fail to provide a
good fit to laboratory retehtion functions, whereas the power function and
several other functions that correlate highly with the power function do. The
same results were found with the autobiographical memory data; that is. tunctions that fit laboratory retention data also fit the autobiographical memory
data, and functions that fail to fit laboratory retention data also fail to fit the
autobiographical memory data. This correspondence supports the claim that
the distributions of autobiographical memories obtained by using the cuing
method with college students are actually retention functions.
To summarize, the distribution of autobiographical memories obtained
from undergraduates is quite regular across a wide range of conditions and
can be easily interpreted, both theoretically and empirically, as a retention
function.

Possible age effects
Because subjects have more memories than they can report in the autobiographical memory task, they must always sample from among their accessible
memories. Although one can argue that this is also true in most standard
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laboratory experiments (Rubin. 1982), the proportion of accessible memories
reported in the autobiographical memory task js much smaller than in most
other laboratory experiments. Because many nonrecalled memories are not
lost but could be recalled if requested, the observed function is really a remembering function rather than a forgetting function.
Sampling must be considered in explaining the distribution of autobiographical memories, but sampling alone is not enough. If we assume that
autobiographical memories, like all episodic memories, become harder to recall as time passes, then retention, as described in the previous section, must
also be considered. The simplest hypothesis to make about retention in autobiographical memory is that it is identical to retention in other episodic memory tasks (e.g., Wickelgren, 1972, 1975). For all data reported in the literature for college students, this hypothesis fits extremely well, so well in fact
that only the simplest assumption need be made about sampling . The uniform
sampling hypothesis states that people sample randomly with equal probability from among their accessible memories, with differences in the accessibility of memories reflecting the effects of retention.
The problem facing us is that we observe one empirical distribution that is
the result of two theoretical functions, a retention imd a sampling function,
and we have no simple empirical way to separate the two theoretical functions. This was not a serious problem with the data from college students
because we could successfully use the standard ploy of assuming that the
function we did not wish to consider, the sampling function, existed but was
random. In fact, there was no need to mention sampling at all in describing
the college student data. If systematic deviations are noted, however, we must
decide whether they are due to deviations from our expected retention function or deviations from a random, uniform sampling function. Here we will
attribute all deviations to sampling, a choice supported from considerations
of both retention and sampling.
In the case of retention, there is a Jack of evidence that retention, as opposed to encoding or retrieval, is affected by age (Hulicka, 1967; Hulicka &
Weiss, 1965; Wickelgren, 1975). In addition, the standard view of retention
is that of a monotonically decreasing function , but nonmonotonic functions
will be needed to describe some of the data to be presented here. Examining
sampling, we find that people often sample different periods of autobiographical memory, either because they were asked by the experimenter to produce
memories from different periods of their lives (Chew, J979; Crovitz &
Harvey, 1979; Crovitz & Quina-Holland, 1976) or because different prompts
led them to do so (Rubin, 1980, 1982; Rubin, Groth, & Gold~mith, 1984).
More central to this paper than these experimental effects on sampling, however, is the suggestion that changes in sampling occur normally with changes
in age (Butler, 1964; Costa & Kastenbaum, 1967; Salaman , 1970).
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Given the results obtained with college students, what results should we
expect with older adults? In terms of parsimony, we might expect a power
function, possibly with systematic variation in the parameters . From general
folklore, as well as some existing data, we might expect to see reminiscence
suggested by an increase in memories from the subjects' early lives, that is,
a nonmonotonically decreasing function. These two classes of possibilities
will be considered. Each will describe an aspect of the data to be presented,
and both are needed for the model to be proposed.
Assume that the power function is a good description of the data over the
lifespan of older, as well as younger, adults. Further, assume for convenience
that each subject provides us with the same number of memories, 100. When
the slope parameter, b, is not equal to 1, integrating the power function yields
(al( 1 - b)) t 1 -b + c. Evaluating this function at the limits of l and L hours
ago, where L is the number of hours in the subject's life up to the time of the
experiment, yields (a/(1 - b)) (V-b - 1). As this integral should account
for all 100 memories that a subject produces, we obtain the equation
100 = (a/(1 - b)) (L 1 -b - I), which, because L is known, can be solved
for either a, the number of memories per hour at l hour ago, orb, the power
function slope parameter.
At least three possible age changes in b seem empirically and theoretically
plausible. If the power function is really a retention function, with only uniform sampling present, then one would expect the rate of loss of memories
with time to be the same for subje~s of all ages (Hulicka, 1967; Hulicka &
Weiss, 1965; Wickelgren, 1975). The first alternative then would have b constant. In order to keep the total number of memories evoked equal to 100, a
would have to be smaller for older subjects.
A second alternative would be that subjects at all ages sample an equal
number of memories from the recent past, in particular from 1 hour ago. For
this alternative a would be constant and b would necessarily increase with the
age of the subjects in order to keep the total number of memories constant;
that is, as the subjects become older there would have to be relatively more
recent memories recalled.
A third alternative would be that subjects tend to sample so that the power
function is in terms of the proportion of each subject's lifetime, rather than in
terms of absolute time. As a particular example, assume that the ratio of
memories from l hour ago to the memories from an age equal to the lifetime
of the subject, L, is the same independent of the age of the subject. The ratio
of memories from 1 hour ago to a lifetime ago is a 1 ··b/al -b, or £b. For an
18-year-old providing 100 memories with a slope of .76, the power function
would be 1.44 i- ·16 • In order to have the same value of Lb, an 80-year-old
would need the function .44 r ·68 . Thus, a and b would both decrease.
Throughout these discussions we have assumed that each subject produces

208

RUBIN, WETZLER, AND NEBES

a small, finite number of memories, 100. This is necessitated by the method
that asks for a sample rather than an exhaustive listing of all memories. Thus,
our quantitative analyses all refer to the relative proportion of memories remembered from various periods of life and not to the total amount of memories that could be remembered. For instance, we say that if the slope of the
power function, b, is the same for all ages, then older subjects must recall
relatively fewer memories from l hour ago than younger subjects do (i.e., a
must decrease as the subjects' age increases). This does not imply that older
people can recall fewer memories from 1 hour ago; rather, it says only that in
relation to memories drawn from throughout their lives older people will have
fewer memories from I hour ago . It would not be surprising to find that in
absolute terms older people have the same number of memories from 1 hour
ago as younger people do and a greater number of total accessible memories.
Unfortunately, this possibility cannot be tested by the current method.
In review, for the first alternative, a retention function with a uniform sampling of memories from among those accessible, b stays constant as the age
of the subject increases. For the other two sampling strategies considered, b
either increases or decreases as the age of the subject increases.
In addition to the class of power functions of various parameters, a second
possibility, reminiscence, will be considered. All that is implied by the term
reminiscence is an increase in early memories above what would be expected
by a monotonically decreasing retention function. Empirical evidence exists
even for this limjted definition. In a paper to be discussed later, McCormack
(1979) noted a U-shaped function for autobiographical memory in older
adults, and franklin and Holding (1977) noted that, although the power law
function provided a reasonable fit to the autobiographical memories they collected from older adults, there was evidence of bimodal distributions with
increases in the number of memories at the earlier years of their subjects'
lives.
Reminiscence, although usually lacking the kind of explicit quantitative
definition provided here (Romaniuk, 1981), has been a topic of great interest
in aging (Butler, 1964; Costa & Kastenbaum, 1967; Havighurst & Glasser,
1972), personality (Erikson, 1950; Jung, 1934), and literature (Salaman,
1970). Moreover, recent sociobiological approaches to memory and agjng
make similar predictions about reminiscence (Mcrgler·& Goldstein, 1983).
Of practical interest, people who have electroconvulsive shock therapy (ZolaMorgan et al., 1983; Weiner, 1984), Korsakoff's syndrome (Butters & Cermak, Chap. 14), closed-head injury (Crovitz, Chap. 15), or other forms of
amnesia (Baddeley & Wilson, Chap. 13) are often reported to have better
memory for older than for more recent events (Ribot, 1882).
Having indicated some possible distributions of autobiographical memories
for older adults, we can turn to the data.
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Table 12.1. Studies to be reanalyzed
Cued
woni~

Subjects
per age

per
subjecc

Me modes
cued
per age

Nominal age

Fitzgerald & Lawrence
Franklin & Holding
Rubin, Wetzler, &
Ncbes
Zola-Morgan, Cohen.
& Squire

12

20

x

x

30

40

50

60

70

1,200

x

x
x

40

~<

x
x

30

x

20

50

l,000

x

20

20

400

25

10

250

x
x

Observed age effects
When working in an area where relatively few studies have been published
and where, therefore, the effects of variation in methods have not been studied
parametrically, it is especially useful to compare results across laboratories.
When an unexpected finding occurs, it is reassuring to see it occur several
times in slightly different contexts. For these reasons we have sought to reanalyze existing data in addition to collecting our own. We owe more than a
footnote to the researchers who allowed their data to be reanalyzed here.
During the last decade, several researchers· have performed studies using
subjects older than college undergraduates. Table 12.1 presents the four studies available to us. The nominal age of the subjects listed in Table 12. l was
close to the mean age of the group . The actual range of ages in each group
was usually 10 to l5 years. All of these studies used the cuing method desc1ibed. Fitzgerald and Lawrence (1984) presented their subjects with 20 object and 20 affect words. The memories evoked by these two types of cues
were analyzed separately. Zola-Morgan, Cohen, and Squire (1983) studied
autobiographical memory in amnesics. The data analyzed here are from their
three control groups, which had mean ages of approximately 50. The first
. group consisted of 10 patients who had received .bilateral electroconvulsive
therapy for relief of depressive illness 3 to 5 months before the experiment;
the second group consisted of 8 patients who were to receive right unilateral
electroconvulsive therapy for relief of depressive illness l to 2 days following
the experiment; and the third group consisted of 7 alcoholics. The fact that
Zola-Morgan, Cohen, and Squire's subjects were not typical 50-year-olds allows a preliminary comparison to other subject populations. Because of the
limited amount of data in each of their three groups, only the combined data
are displayed here. However, as can be seen in Zola-Morgan, Cohen, and
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Squire's figure 2, the combined data are representative of each group considered separately.
As the data we collected are not described elsewhere, more detail is provided for them. Twenty Duke undergraduates (mean age 19.6 years; range of
18 to 22 years) and 20 older, community-dwelling subjects (mean age 71.2
years; range of 68 to 76 years) took part in the experiment, which was run in
R.D.N.'s laboratory during February and March of 1978. Following Crovitz
and Schi:ffman's study (1974), the 20 stimulus words all had ThorndikeLorge (1944) frequencies of A or AA and imagery and meaningfulness ratings above 6 in the Paivio, Yuille, and Madigan (1968) norms. Of the 20
stimulus words (avenue, baby, board, cat, dawn, coin, cotton, fire, flag,
flower, friend, market, mountain, nail, picture, steam, storm. sugar, ticket,
and window), only the word baby seems to be associated with clear periods
in the lifespan from which it might evoke memories.
The subjects, who were tested individually, were instructed to provide a
specific autobiographical memory for each stimulus word. The subjects read
each word aloud and then verbally reported the memory it evoked. After all
20 words were presented, the subjects were asked to date each memory as
accurately as possible either in terms of their own life such as "It was on my ·
sixth birtfiday," in terms like "five years ago," or with the actual date. The
stimulus words, and when necessary the descriptions of the memories they
evoked, were provided for the dating. In order to simplify the dating, all
memories less than 1 day old were allowed to be dated as "today."
In addition to the 20-year-olds already reviewed, the ages most available
for detailed study, according to Table 12. l, are 50- and 70-year-olds. Figures
12.1and12.2 present the data from the 50- and 70-year-old age groups, respectively. For all groups of subjects, the most recent year of life contained
between one third and two thirds of all the memories obtained. These recent
memories have been excluded from the linear plots of Figures 12. l and 12.2
in order to prevent the large number of recent memories from condensing the
vertical scales. However, these recent memories, which clearly indicate that
none of the age groups was living in the past, are examined in detail later,
using a logarithmic scale. In addition to examining the 50- and 70-year-old
subjecL'i' data separately, the data from the two studies that contain several
age groups (the Franklin & Holding and the Fitzgerald & Lawrence studies)
are plotted in the same fashion in Figures 12.3 and 12.4.
Figures 12. l through 12.4 clearly show nonmonotonically decreasing functions for subjects over 40 with the increase in memories occurring at the time
when the subjects were approximately 10 to 30 years old. Before examining
this finding in more detail, two aspects of the figures themselves should be
noted. First, the vertical axes are labeled in terms of the number of memories
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Figure 12. 1. The bottom four curves are data from the individual studies that used
50-year-old subjects. The lop curve is the sum of the lower four curves. The 1-10year point from the Zola-Morgan, Cohen, and Squire study actually contains memories from 0 to IO years.

that fall in each decade, indicating the amount of data being presented. For
instance, Figures 12.l and 12.2 contain a total of l,104 and 1,373 data
points, respectively. All of these data points are combined to produce the
summed curves. Second, the horizontal axis is labeled in terms of decades.
Although this may seem like a gross division of time, it should be pointed out
that the nominal 50- and 70-year-olds actually spanned a range of ages
slightly larger than a decade, which makes a finer analysis at the early years
of life problematic.
Several observations can be made from the figures presented. First, and of
fundamental importance, is the finding that the data from all the different
laboratories and conditions show the same basic patterns. The effects found,
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Figure 12.2. The bottom four curves are da1a from the individual studies that used
70-ycar-old subjects. The top curve is the sum of the lower four curves.

therefore, can be assumed to be quite robust. Second, reminiscence was not
present in subjects younger than age 30. This finding is also supported by
detailed analyses of the younger subjects' data. The third observation is that
by age 50 there is reminiscence, which is as pronounced as it is with 60- and
70-year-old subjects. In fact, Franklin and Holding's 50-year-olds showed
more reminiscence than any other group. From the existing data it is difficult
to decide whether 40-year-olds demonstrate reminiscence. Figure 12.3 indicates that the 50-, 60-, and 70-year-olds in Franklin and Holding's study all
showed reminiscence in the 10-30-year-old range. This reminiscence was
defined, in large part~ by a lack of memories from when the subjects were 30
to 40 years old. However, the 30-40-year-old period is the most recent decade for the 40-year-olds and as such should not be expected to show a lack of
memories. This in itself may prevent a nonmonotonic function, even if reminiscence is present. Moreover, when the 40-year-olds' data .are divided into
5-year instead of 10-year periods, there is some evidence of reminiscence, as
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Figure 12.3. The five age groups from Franklin and Holding

can be seen in Franklin and Holding's figure 1. At present, the safest conclusion seems to be that there exists some transition between 35- aiid 45-yearolds, an age where, according to some theories, life review is supposed to
begin (Romaniuk, 1981).
The fourth main observation is that the reminiscence consists of memories
from when the subjects were about 10 to about 30 years old, rather than from
a given retention interval, such as 40 years ago. The period of reminiscence
cannot be specified with more precision because of the wide age range of the
subjects in each nominal age group. Although the data for the 70-year-olds
may have a period of reminiscence that ex.tends .further into adulthood than
the 50-year-olds, comparison of the 50-, 60-, and 70-year-olds' data makes
it clear that reminiscence can best be described in terms of the age of the
subject at the time of the memory rather than in terms of the age of the memory itself.
McCormack's (1979) study, for which data were not available for reanalysis, provided somewhat different results than any of the studies analyzed
here. Although the general shape of the four-point functions given by McCormack is like those of Figures. 12. 1 through 12.4, the reminiscence effect
is much larger. McCormack's analyses showed that age differences could not
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Figure 12.4. The four age groups from Fitzgerald and Lawrence

have caused the larger reminiscence effect. However; the relatively large
number of early memories that were obtained could be due to any of the
following five procedures not present in the studies reanalyzed here. First,
McCormack's words were chosen specifically because they were expected to
elicit memories with ease. Such words tend to evoke older memories in college students (Rubin, 1980). Second~ subjects dated each memory after it was
given, not after the entire set of memories was given. Assuming older memories require more landmarks in order to be dated, this procedure allows for
differential priming of older memories (Ireland & Holding, 1981). Third, successive dating, when combined with the oral recording of memories and dates
used by McCormack, allows for a greater influence of experimenter expectations on dating. Fourth, in two of McCormack's three experiments subjects
may have been removed because they had two thirds of their memories in one
quarter of their life. This would most likely be their most recent quarter,
thereby increasing the relative number of early memories retained (Ireland &
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Table 12.2 . Slope parameters and correlations for recent memories
Subjects'
age

lime period

Number
of bins

b

r

Franklin & Holding

30
40
50
60
70

l hr
to 20 yrs

61

.88
.88
.88
.93
.93

.982
.984
.977
.986
.981

Fitzgerald & Lawrence
(noun cues)

12
20
50
70

0 days
to 10.6 yrs

12

l.05
.83
1.07
.94

.975
.990
.993
.973

Fitzgerald & Lawrence
(affect cues)

12
20
50
70

1.02
.90
1.02
1.00

.978
.990
.994
.980

Rubin, Wetzler, & Nebes

20
70

.93

.991
.991

I hr

to 20 yrs

JO

.96

Holding, 1981). Fifth, institutionalized adults were used in two of three experiments.
Before proposing a model to account for the findings, it is necessary to
examine the distribution of recent autobiographical memories from subjects
of various ages. For this purpose, the power function analyses performed on
the data from college sophomores earlier in this chapter were repeated for the
most recent I(} to 20 years of all subjects' lives. For the adolescents of the
Fitzgerald and Lawrence study, or the college students reported earlier, this
period was their entire life, whereas for the older subjects it was only a portion
of their life. Table 12. 2 presents the resu1ts of this analysis. Figure 12.5 presents our data as a sample of a plot on log-log paper.
The particular time period and number of bins used in Table 12.2 for each
study depended on the amount and the form of data available. Two basic
results should be noticed. First, for the recent portion of all subjects' lives,
the power function provides a very good fit, with all correlations above . 97.
Second, although the slope parameter, b, varies from study to study, it does
not vary in a systematic way within each study; that is, the rate of loss of
memories over the most recent years of subjects' lives is not a clear function
of age. To return to the arguments made earlier in this chapter, although the
power function may not provide a good fit for the entire lifespan of subjects
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Figure 12.5. Log-log plot of the most recent 20 years of the Rubin, Wetzler, and
Nebcs data

over 30, it does provide a good fit for the most recent 20 years of all subjects'
lives. Moreover, the slope parameter does not vary systematically, thus favoring a retention function interpretation of the power function rather than either
of the other two possibilities that were entertained.
A brief technical note is in order: The power function would actually provide a fairly good fit even if older subjects' entire lifespans were included.
This is because equal ratios, rather than equal intervals, occupy equal space
on the logarithmic scale used to calculate the correlations. Thus, the distance
between 1 hour and 4 hours is the same as the distance between 1 month and
4 months or between 20 years and 80 years. In this way, the reminiscence
portion of the curve is compressed and given little weight. As a concrete
example, Fitzgerald and Lawrence (1984) divided the lives of their 70-yearolds into 15 bins of nearly equal length on a logarithmic scale. The first 12
bins are included in Table 12.2 and cover 10.6 years of the 70-year-olds'
lives. The last 3 bins cover the remaining years . In fact, the last bin alone
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covers over a third of the subjects' lives. This compression of time is not
necessarily bad. For instance, the most recent month of a person's life should
count more in a retention function than a month that occurred 26 years ago
because more memories come from the more recent month and because more
of a loss occurs over the period of the more recent month. Nonetheless, the
time compression afforded by a logarithmic scale can.hide effects occurring
in the early years of the subjects' lives in a way a linear scale cannot. Used
together, the logarithmic and linear scales provide a more complete description of the data.
A model

A model to describe adequately the distribution of autobiographical memories
across the lifespan must contain at least three components. The first component is a retention function, which is needed to account for the monotonically
decreasing function that all subjects exhibit for the most recent 20 years of
their lives. The retention component, which provides a base line against
which reminiscence can be defined, has been fairly well studied in younger
subjects (Crovitz & Schiffman, 1974; Rubin, 1982), as well as in the older
subjects presented here . A power function, with a slope parameter that may
change with the experimental procedure but not with the age of the subjects
tested, has been proposed for the retention function. Although other functions
are possible, the power function provides as adequate a fit as any twoparameter function (Rubin, 1982).
The second component will be dealt with only briefly here because it is the
subject of Chapter 11. Evidence of childhood amnesia can be observed in all
the data collected, at least to the extent that there are fewer memories recorded from the first few years of life than would be expected from most
continuous functions. It is possible to fit the data of college students with
three parameter functions that pass smoothly through the entire lifespan, including the first few years of life (Rubin, 1982). In fact, when presenting
only college students~ data iri an earlier section of this paper, the power function provided an adequate description of the entire distribution of autobiographical memories. Attempts to avoid including a separate childhood amnesia component, however, become forced when subjects of differing ages
are examined in a single study. Using the notation introduced earlier, the retention component is a function of the interval between the experiment and
the event remembered, that is, "time ago" or t. The childhood amnesia component, however, is a function of the interval between birth and the event
remembered, that is, the age of the subject minus "time ago" or L - t .
The third component is reminiscence. Because little theory exists that can
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be used to limit its quantitative form, reminiscence will be defined, for the
present, by subtraction. The reminiscence component is what is needed in
addition to the two other components in order to produce the overall empirical
results obtained. Using this minimal definition, we know empirically that the
reminiscence component, like childhood amnesia, plays its major role at a
period defined by the age of the subject at the time of the remembered event,
not by "time ago." In particular, reminiscence occurs at L - t = 10 to 30
years. Moreover, we know that reminiscence occurs only if L is greater than
about 35 to 45 years; and, once L is greater than 45 years, it makes little
difference how great L is.
For the sake of simplicity, the reminiscence component will be tentatively
assumed to be a monotonically increasing function . Other forms of the reminiscence component are, of course, possible. The data presented here are
from groups of subjects whose actual ages span 10 to 15 years. Studies using
groups of subjects with smaller age ranges are needed in order to specify the
nature of the function in more detail.
Quantitatively, combining the three components can be done by multiplication, as is shown in Figure 12.6. Theoretically, the three components correspond to (a) retention as conceived of in the laboratory, that is, a differential
probability of recalling memories as a function of their age; (b) either a lack
of encoding or an inability to retrieve early memories, as detailed in Wetzler
and Sweeney (Chapter 11); and (c) a differential sampling of retained memories that occurs in subjects over a certain age. Causes of this differential
sampling are suggested in the existing literature on reminiscence and life review (Butler, 1964; Costa & Kastenbaum, 1967; Erikson, 1950; Havighurst
& Glasser, 1972; Jung, 1934; Mergler & Goldstein, 1983; Romaniuk, 1981;
Salaman, 1970). Empirical support for various theories can come, in part,
from the distribution of memories across the lifespan, but before such speculations are made it seems most reasonable to await a detailed analysis of the
memories that constitute the reminiscence component in the procedures used
here.
Based on the data already collected, the differential sampling explanation
for reminiscence is favored over three other alternatives. The first alternative,
a differential encoding explanation, is unlikely because the 12-, 20-, and 30year-olds have monotonically decreasing functions which, as shown iu Table
12.2, closely match the functions that older subjects have for their most recent
20 years of life . Thus, younger subjects do not show evidence of encoding
information differentially at ages 10 to 30 when, under a differential encoding
hypothesis, they would have to in order to provide more memories for later
recall. The second alternative, a differential encoding hypothesis based on
memorable events happening in certain calendar years (e.g., an increase in
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Figure 12.6. A graphic representation of the proposed model

memories for the period around World War II), is unlikely because the periods
of reminiscence of different age groups fall on different calendar years. The
third alternative for the reminiscence component is to assume that some property of the memory trace increases with time, becoming noticeable after about
30 years. A mathematical model that assumes that memory traces have decreasing strength but increasing resistance as a function of time (Wickelgren,
1972) can adequately account for the college students' data (Rubin, 1982). A
different formulation of similar assumptions might also be able to account for
memories of older subjects as well. One advantage of an increasing resistance
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explanation is that it would be consistent with the way most researchers view
retrograde amnesia as well as memory loss in senility: Older memories are
somehow more resistant to loss. The observation that the period of reminiscence is primarily a function of the age of the subject at the time of encoding
rather than a function of the age of the memory, however, argues against the
increasing resistance explanation. It is not the age of the memory that matters
but the age of the subject at the time of the memory.
Conclusions

The distribution of autobiographical memolies across the lifespan is orderly
across laboratories and across changes in experimental conditions. The distribution can be characterized by a combination of a simple retention component for the most recent 20 to 30 years of a subject's life; a childhood
amnesia component for the earliest years; and, if and only if the subject is
older than about 35, a reminiscence component for the subject's youth. The
first component can be specified in quantitative detail. The second and third
components can be specified in fonn, with more detailed descriptions possible as additional data are collected within the framework presented here.
The methods and quantitative rigor of cognitive psychology provided the
techniques used to probe the distribution of autobiographical memories. The
theories of cognitive psychology provided satisfying explanations for two of
the components needed: retention and childhood amnesia. However, the third
component, reminiscence, may require an expansion of standard cognitive
models. It WCJ.S clear that such a broadening of horizons would be needed as
cognitive psychology matured (Neisser, 1967). Maintaining quantitative and
methodological rigor while accomplishing this broadening presents the greatest challenge to future work.
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