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Regression toward the mean is an artifact that as easily
fools statistical experts as lay people. The universal phe-
nomenon of regression toward the mean is just as univer-
sally misunderstood. Regression toward the mean is a very
subtle phenomenonand easy to miss. (Campbell & Kenny,
1999, p. xiii)

This study addresses the conditions under which false
autobiographical events are likely to be planted in mem-
ory and the potential role of regression toward the mean
in interpreting some of the research f indings on this
topic. In a number of studies, it has been reported that it
is possible to plant false events in memory. For example,
Loftus and Pickrell (1995) had 24 volunteers suggest to
an offspring or younger sibling that he or she had been
lost in a mall while shopping when he or she was about
5 years old. Six of the 24 subjects reported either full or
partial memory for the false event. Similarly, Hyman,
Husband, and Billings (1995) asked college students
about their memory for numerous true events and two
false events. The percentage of subjects who recalled the
false events as real was 20% in Experiment 1 and 25% in
Experiment 2. And Ceci, Huffman, Smith and Loftus
(1996) read preschool children a list of true and false

events and asked them to “think real hard about each”
event and “try to remember if it really happened.” In the
initial session, 44% of the children 3–4 years of age and
25% of the children 5–6 years of age remembered at least
one of the false events.

On the other hand, there are clear constraints on the
conditions under which false events can be planted in
memory (see Pezdek & Hinz, in press, for a review of
these constraints). Pezdek and Roe (1997), for example,
reported that although entirely new false events can be
planted in children’s memory, it is relatively more diffi-
cult to suggestively plant a memory for a touch to the
body that did not occur than to suggestively change a
memory for a touch that did occur. Also, Pezdek, Finger,
and Hodge (1997) reported that plausible false events are
more likely to be planted in memory than implausible
false events. In the second experiment in this study, 20
confederate experimenters read descriptions of one true
event and two false events to a younger sibling or close
relative. One false event described the relative’s being
lost in a mall while shopping (the plausible event); the
other false event described the relative’s receiving a rec-
tal enema (the implausible event). More subjects recalled
the false event that involved being lost (n 5 3) than the
false event that involved the enema (n 5 0). Similar re-
sults were reported with 5- to 7-year-old and 9- to 12-year-
old children by Pezdek and Hodge (1999).

Recently, Garry, Manning, Loftus, and Sherman (1996)
investigated the possibility that childhood events could
be suggestively planted in memory by having subjects
simply think about the to-be-planted event once. This
procedure, called imagination inflation, assesses the ex-
tent to which people’s confidence that an event occurred
in childhood was increased after imagining the event. In
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In the imagination inflation procedure of Garry, Manning, Loftus, and Sherman (1996), subjects rated
a list of events in terms of how likely each was to have occurred in their childhood. Two weeks later,
some of the events were imagined; control events were not. The subjects then rated the likelihood of
occurrence for each event a second time. Garry et al. (1996) reported that the act of imagining the tar-
get events led to increased ratings of likelihood. This finding has been interpreted as indicating that
false events can be suggestivelyplanted in memory by simply having people imagine them. The present
study tests and confirms the hypothesis that the results that have been attributed to imagination infla-
tion are simply a statisticalartifactof regressiontoward the mean. The experiment of Garry et al. (1996)
was reproduced (with some procedural changes), using younger and older adults. The results of Garry
et al. (1996) were replicated; likelihood ratings for events initially rated low in likelihood did increase
from Time 1 to Time 2. However, ratings for events initially rated high in likelihood decreased under
the same conditions, and these results were consistent with the imagined target events, the target
events not imagined, and the nontarget events.



708 PEZDEK AND EDDY

the study by Garry et al. (1996), young adults completed
a Life Events Inventory (LEI), in which they rated the
likelihood that each of 40 events had happened to them
before the age of 10 on a scale from 1 (definitely did not
happen) to 8 (definitely did happen); we call these like-
lihood ratings. The list included 8 target events. Two
weeks after completing the LEI, the subjects were asked
to imagine 4 target events; the other 4 target events served
as not-imagined control events. After imagining the
events, the subjects completed the LEI a second time.
The results, in terms of the percentage of events that
stayed the same, increased, or decreased for events ini-

tially rated 1–4 (indicating that the target event probably
did not occur), are presented in the top panel of Figure 1.
The major finding was that the majority of scores did not
change from Time 1 to Time 2. However, when scores did
change, positive change scores were more likely to occur
than were negative ones. The authors stated that “imag-
ining a self-reported counterfactual event increased con-
fidence that the event did happen” (p. 213). In summa-
rizing the results of this experiment and several others
using the imagination inflation paradigm, Garry and Po-
laschek (2000) concluded that “a growing body of liter-
ature shows that imagining contrary-to-truth experiences

Figure 1. Percentage of target events that decreased, stayed the same, or increased for subjects who
initially responded 1–4 in Garry, Manning, Loftus, and Sherman (1996) and in the present paper.
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can change memory” (p. 6). Furthermore, “when people
think about or imagine a false event, entire false memo-
ries can be implanted. Imagination inflation can occur
even when there is no overt social pressure, and when
hypothetical events are imagined only briefly” (p. 6).

This study was motivated by concerns about an alter-
native interpretationof the findingsof Garry et al. (1996).
Two results in their study suggested that perhaps their
findings could be explained as simply a case of regres-
sion toward the mean. First, for events initially rated
1–4, likelihood ratings increased for both imagined and
not-imaginedevents. Although there were more imagined
events (34%) for which ratings increased from Time 1 to
Time 2 than not-imagined events (25%; significance
tests of this difference could not be conducted, since in-
dividual subjects contributeddifferent numbers of events
to each condition), nonetheless this finding suggested
that regression toward the mean might explain the up-
ward shift in scores that occurred in both conditions.
Second, we recently obtained from the authors their find-
ings regarding the events initially rated 5–8 (C. G. Man-
ning, personal communication, May 19, 1999). These
data, not reported in the published study, are presented in
the top panel of Figure 2. As can be seen, when scores
did change from Time 1 to Time 2 for these events, 44%
decreased (32 of 73), only 16% increased (12 of 73), and
this pattern of results was consistent for both imagined
and not-imaginedevents. These findingsare exactly what
would be predicted by regression toward the mean: When
gathering data on the same measurement scale twice,
scores below the mean tend to increase, and scores above
the mean tend to decrease.

We also sought additional information not provided by
Garry et al. (1996). Although they reported the percent-
age of events that changed from Time 1 to Time 2, they
did not report the mean likelihood ratings at Time 1 and
Time 2 for events in the imagined versus the not-imagined
conditions,nor did they report the magnitudeof the change
in mean likelihoodratings from Time 1 to Time 2 in each
condition. The mean magnitude of the change in likeli-
hood ratings from Time 1 to Time 2, rather than simply
the percentage of events changed, contains more de-
scriptive information from which to assess whether false
events were really planted in memory. If imagining an
event increased likelihood ratings by 4 or 5 points on a
scale from 1 to 8, this would be far more impressive than
if the mean increase was only 1 or 2 points.

The procedure used in this experiment was similar to
the imagination inflation procedure utilized by Garry
et al. (1996) and subsequently revised by Garry, Man-
ning, and Loftus (1997). We were primarily interested in
the statistical analysis of the ratings of all target events,
not just those initially rated as not likely to have occurred.
In addition, to provide a specific test of whether the re-
sults of Garry et al. (1996) reflect suggested changes in
the underlyingmemories, we included older adults (mean
age 5 76 years), as well as younger adults (mean age =
21 years), in this study. If the results of Garry et al. (1996)

reflect the extent to which false autobiographical events
are suggestively planted in memory, the change in like-
lihood ratings from Time 1 to Time 2 would be expected
to be greater for older adults than for younger adults. This
prediction follows from the finding of Cohen and Faulk-
ner (1989) that older adults are more suggestible than
younger adults.

If the imagination inflation procedure does assess the
extent to which false events are planted in memory, sev-
eral predictions would follow. First, mean likelihood rat-
ings for all imagined target events, not just for those ini-
tially rated 1–4, would increase from Time 1 to Time 2.
Second, the change in likelihood ratings from Time 1 to
Time 2 would significantly interact with the imagination
condition, so that ratings for imagined events would
change more than ratings for events not imagined. Third,
the time 3 imaginationcondition 3 age interactionwould
be significant, so that the change in likelihood ratings
from Time 1 to Time 2 in the imagined condition would
be greater for older than for younger adults. On the other
hand, if the results simply reflect regression toward the
mean, then (1) likelihood ratings for events initially rated
1–4 would be more likely to increase and likelihood rat-
ings for events initially rated 5–8 would be more likely
to decrease from Time 1 to Time 2, (2) the change in scores
from Time 1 to Time 2 would not interact with imagina-
tion condition, and (3) none of the effects involving the
imagination condition would interact with age.

METHOD

Subjects and Design
Seventy-five subjects completed all the phases of Experiment 1.

The subjects included one group of 32 older adults (age, M 5 75.66
years, SD 5 6.18) and one group of 43 younger adults (age, M 5
20.93 years, SD 5 3.58). The younger adults were students in an
introductory psychology class at a local community college and re-
ceived course credit for participating in the experiment. The older
adults were recruited from a local senior citizens community center,
and each older adult received $10 for his or her participation. Mean
vocabulary test scores (maximum score 5 25) administered during
the experiment significantly differed between the two groups [t(73) 5
6.44, p < .01], with vocabulary scores higher for older adults (M 5
18.09, SD 5 5.26) than for younger adults (M 5 11.44, SD 5 3.69).
This f inding is typical in studies comparing older and younger
adults and suggests that the two age samples were from compara-
ble populations. This was a 2 (older vs. younger adults) 3 2 (imag-
ined vs. not-imagined events) 3 2 (Time 1 vs. Time 2) mixed factor-
ial design, with age as the only between-subjects variable. The
dependent variable was the likelihood rating on a scale from 1 (def-
initely did not happen) to 8 (definitely did happen) for the target
events on the LEI.

Materials
During the first experimental session, all the subjects completed

a 19-item LEI similar to the instrument used by Garry et al. (1996).
Whereas Garry et al. (1996) used a 40-item LEI, we used the 20-
item LEI utilized by Garry et al. (1997), with one item deleted be-
cause it did not translate across cultures. It was also necessary to
modify some events in the LEI to indicate more culturally appro-
priate descriptions of events (e.g., “Shook hands with the Prime
Minister” was changed to “Shook hands with the Governor”). The
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19 events used in this study are listed in the Appendix. Four of these
were target events, and 15 were nontarget events. In the Garry et al.
(1996) study, 4 target events were imagined, and 4 target events were
not imagined per subject. In the interest of time, in this study, the
subjects imagined 2 of the 4 target events, and the other 2 target
events were not imagined. Three of the 4 target events used in this
study were target events from the Garry et al. (1996) study. The as-
signment of target events to the imagined and not-imagined condi-
tions was counterbalanced across subjects, as was the order of pre-
sentation, so that each target item was assigned to the imagined and
not-imagined conditions equally often.

Procedure
The procedures used were similar to those in Garry et al. (1996).

All the subjects participated in small groups in two phases of the ex-
periment. During the first phase, each subject completed the 19-item
LEI with no time limit. The subjects rated how likely it was that each
event happened to them before the age of 10 by circling the corre-
sponding number on a scale from 1 (definitely did not happen) to 8
(definitely did happen). This dependent measure will be called the
likelihood ratings. A standard vocabulary test was administered after
the first LEI was completed. After completing the first phase, the
subjects were dismissed and instructed to return 2 weeks later.

Figure 2. Percentage of target events that decreased, stayed the same, or increased for subjects who
initially responded 5–8 in Garry, Manning, Loftus, and Sherman (1996) and in the present paper.
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In the second phase of the study, the subjects were instructed to
imagine two of the four target events. During the imagination se-
quence, the experimenter instructed the subjects to imagine that
each of two target childhood events had happened to them before
the age of 10 and to respond in writing to four questions about the
imagined scenario. The questions were included to aid in the imag-
ining of the physical details of each event. As each target event was
presented, the subjects were instructed as follows:

I am interested in how elaborately people can imagine events that they
may have experienced in their life. I am going to ask you to imagine
each of two events. As I read you a description of each event, I am going
to ask you to picture the event in your memory in as much detail as pos-
sible. I will speak slowly and give you as much time as you need to de-
velop a clear image of the event in your mind. It will help you to form a
complete mental picture if you include familiar places, people, and ob-
jects in your image. Feel free to close your eyes while you form your image
or to look at a neutral focal point in this room. On the sheet in front of
you, please write your answer to each of the questions that I ask you.

Each subject was allowed 3–5 min to imagine each event and to
write down the description.

After completing the imagination sequence, the subjects com-
pleted the LEI a second time. The LEI in the second session was iden-
tical to the LEI in the first session, with the same instructions given
both times. The subjects were allowed unlimited time to complete
the inventory and were debriefed after all materials had been collected.
The timing of the imagination sequences and the administration of
the second LEI followed the procedures of Garry et al. (1996).

RESULTS

Analyses Comparable With Those of Garry et al.
(1996): Events With Initial LEI Ratings of 1–4

The data were first analyzed as in Garry et al. (1996)
to assess whether their results were replicated here. The
general pattern of results for target events initially rated
1–4 is presented in Figure 1 for both this experiment and
that by Garry et al. (1996). Since Garry et al. (1996) did
not report the results for target events initially rated 5–8,
the results reported in the top panel of Figure 1 are the
principal findings on which they based their conclusions.
In the present experiment, 75% of the target events were
initially rated 1–4 (high likelihood that the event had not
occurred in childhood), and 25% were initially rated 5–8
(high likelihoodthat the event had occurred in childhood).
In this experiment, for target events initially rated 1–4, a
majority of the ratings for both the imagined (50%) and
the not-imagined (65%) events stayed the same from
Time 1 to Time 2. This is comparable to the result of
Garry et al. (1996) that for target events initially rated
1–4, ratings of 57% for the imagined target events and
65% for the not-imagined target events stayed the same
from Time 1 to Time 2. Also similar to the findings of
Garry et al. (1996), when ratings changed from Time 1
to Time 2, the direction of change was more likely an in-
crease than a decrease, as is shown in Figure 1. In this
study, whereas the ratings for 39% of the imagined tar-
get events and 25% of the not-imagined target events in-
creased from Time 1 to Time 2, the ratings of only 11%
of the imagined target events and 10% of the not-imagined
target events decreased from Time 1 to Time 2. Similarly,
Garry et al. (1996) reported that whereas the ratings for
34% of the imagined target events and 25% of the not-

imagined target events increased from Time 1 to Time 2,
the ratings for only 9% of the imagined target events and
10% of the not-imagined target events decreased from
Time 1 to Time 2. It is thus clear that the major findings
of Garry et al. (1996) were replicated in this experiment.

Analyses of Events With Initial LEI Ratings of 5–8
A second set of analyses was conducted to compare

the change in likelihood ratings from Time 1 to Time 2
for target events initially rated 5–8 (high likelihood that
the event had occurred in childhood). This analysis was
conducted to investigate the possibility that the changes
in the likelihood ratings simply reflected regression to-
ward the mean—that although events initially rated low
on the likelihood scale tended to increase when the sub-
jects rated them a second time, events initially rated high
on the likelihood scale tended to decrease when the sub-
jects rated them a second time. The general pattern of re-
sults for events initially rated 5–8 is presented in Figure 2
for both this experiment and that by Garry et al. (1996).
As can be seen in Figure 2, the findings are remarkably
similar in these two experiments. In this experiment, for
target events initially rated 5–8, a majority of the ratings
for both the imagined (54%) and the not-imagined (53%)
target events decreased from Time 1 to Time 2. This is
comparable to the results of Garry et al. (1996), that for
the events initially rated 5–8, ratings of 43% of the imag-
ined target events and 46% of the not-imagined target
events decreased from Time 1 to Time 2. In both exper-
iments, few of the target events initially rated 5–8 in-
creased from Time 1 to Time 2. In this experiment, only
14% of the imagined target events and 12% of the not-
imagined target events increased from Time 1 to Time 2.
In the experiment by Garry et al. (1996), ratings for only
10% of the imagined target events and 24% of the not-
imagined target events increased from Time 1 to Time 2.
Across both experiments, it is especially noteworthy that
the pattern of change in ratings was remarkably similar
for imagined and not-imagined target events. This sug-
gests that the results were not caused solely by the act of
imagining the target events.

Analyses of Nontarget Events
If regression toward the mean is operative in the imag-

ination inflation paradigm, it should be evidenced with
the nontarget events, as well as with the target events. To
assess this prediction, the change in likelihood ratings
from Time 1 to Time 2 for the 15 nontarget events was
assessed for the events initially rated 1–4 and for those
initially rated 5–8. As with the target events, the major-
ity of the nontarget events (61%) were initially rated 1–4.
The pattern of results observed with the target events
was replicated with the nontarget events. First, the modal
pattern for nontarget events was for the likelihood rat-
ings to stay the same from Time 1 to Time 2 (62% for
events initially rated 1–4 and 49% for events initially
rated 5–8). When likelihood ratings did change from
Time 1 to Time 2 for the nontarget events initially rated
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1–4, the change was more likely to be an increase (30%)
than a decrease (8%). When likelihoodratings did change
from Time 1 to Time 2 for the nontarget events initially
rated 5–8, the change was more likely to be a decrease
(41%) than an increase (10%). The similar pattern of re-
sults with target and nontarget events supports the sig-
nificant role of regression toward the mean in account-
ing for results of the imagination inflation paradigm.
These results should also assuage concerns that the find-
ings in this study are item-specific effects.

Tests of Regression Toward the Mean With
Events With Extreme Initial LEI Ratings

If regression toward the mean is operative in the imag-
ination inflation paradigm, it would also be predicted that
events initially assigned extreme likelihoodratings would
show more regression toward the mean than would events
initially assigned less extreme likelihood ratings. To as-
sess this prediction, the change in likelihoodratings from
Time 1 to Time 2 was examined for events initially rated
1–2, 3–4, 5–6, and 7–8. These results were examined sep-
arately for imagined target events, not-imagined target
events, and nontarget events. These data are presented in
Table 1. Significance tests could not be conducted on
these data, since the factors are neither independent nor
nonindependent.However, a clear pattern can be observed
in the descriptive data. For all three types of events—
imagined target events, not-imagined target events, and
nontarget events—the change in scores from Time 1 to
Time 2 was greater for the events initially rated 1–2 than
for events initially rated 3–4 and greater for events ini-
tially rated 7–8 than for events initially rated 5–6. These
results support the significant role of regression toward
the mean in accounting for the results of the imagination
inflation paradigm.

Analyses Using Target Events
as the Unit of Analysis

In support of their conclusions regarding the existence
of imagination inflation, Garry et al. (1996) compared
the imagined target eventswith the target events not imag-
ined in terms of the percentage of subjects for whom
likelihood ratings increased from Time 1 to Time 2 for
events that were initially rated 1–4. Treating events as
the unit of analysis, they reported a significant paired
t test, with the percentage of subjects who positively
changed from Time 1 to Time 2 8.2% greater for imagined
events than for events not imagined. We performed this

same analysis in this study and found similar results. With
the four target events as the unit of analysis and only the
target events that were initially rated 1–4 being consid-
ered, the percentage of subjects for whom likelihood rat-
ings increased from Time 1 to Time 2 was 14.2% greater
for imagined events than for events not imagined [t(3) 5
2.65, p < .05]. In contrast, when we performed a compa-
rable analysis on the target events that were initially rated
5–8, the percentage of subjects for whom likelihood rat-
ings decreased from Time 1 to Time 2 did not significantly
differ between imagined events and events not imagined
(t < 1.0). Although these results suggest a role of imagi-
nation inflation over and above the effect of regression
toward the mean, this conclusion is not consistent with
findings obtained when the data are analyzed not simply
in terms of how many people increased their likelihood
ratings from Time 1 to Time 2, but rather in terms of the
actual magnitude of the change in likelihood ratings that
did occur.

Assessing the Magnitude of the
Change in LEI Ratings

Next, the data were analyzed to assess the magnitude
of the change in likelihoodratings from Time 1 to Time 2
for events initially rated 1–4. Table 2 shows the mean rat-
ings for each of the four target events at Time 1 and Time 2
and the change in ratings for each event. Weighted means
were computed because the total number of subjects
contributing to the mean for each item varied. The data
for imagined target events are presented in the left panel
of Table 2. For imagined target events initially rated 1–4,
the mean amount of change from Time 1 to Time 2 was
only 1.13 points on the 1–8 scale. With the exception of
one item (“Saw a shooting star”), for imagined events
initially rated 1–4, the mean rating at Time 2 remained
on the 1–4 (did not happen) end of the scale. The data for
target events not imagined are presented in the right
panel of Table 2. Ratings for not-imaginedevents initially
rated 1–4 also indicate a small mean change from Time 1
to Time 2, only 0.68 points. For each of the four target
events, the mean likelihoodrating at Time 2 also remained
on the 1–4 (did not happen) end of the scale. Also, it is
worth noting that for events initially rated 1–4, 51% of
the increases in likelihood ratings for imagined target
events were increases of only 1 or 2 points; for target
events not imagined, 34.5% of the increases in LEI
scores were increases of only 1 or 2 points. For target
events initially rated 1–4, when large rating increases of

Table 1
Mean Changes in Likelihood Ratings (With Standard Deviations) for Imagined Target Events, Not-Imagined Target Events,

and Nontarget Events as a Function of Whether the Event Was Initially Rated 1–2, 3–4, 5–6, or 7–8

Imagined Not Imagined Nontarget

Events Initially Time 1 Time 2 Time 1 Time 2 Time 1 Time 2

Rated M SD M SD Change N M SD M SD Change N M SD M SD Change N

1–2 1.15 0.36 2.59 2.50 1.44 82 1.07 0.26 1.78 1.69 0.71 94 1.08 0.27 2.09 2.07 1.01 592
3–4 3.70 0.47 3.93 1.84 0.23 27 3.59 0.50 4.18 2.50 0.59 22 3.71 0.46 3.86 2.11 0.15 95
5–6 5.32 0.48 4.14 1.98 21.18 22 5.45 0.52 4.45 2.07 21.00 11 5.41 0.49 4.84 2.25 20.57 107
7–8 7.89 0.32 6.21 2.86 21.68 19 7.83 0.39 5.87 2.75 21.96 23 7.87 0.34 6.38 2.39 21.49 331
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more than 3 points did occur from Time 1 to Time 2, they
were more likely to occur for events that were not imag-
ined (65%) than for events that were imagined (49%).
This finding provides additional evidence that the results
were not a product of the subjects’ imagining the target
events.

In the analysis above, the change in likelihood ratings
for each of the four target events when they were initially
rated 1–4 was examined. We next compared the mean
changes in likelihood ratings from Time 1 to Time 2 for
events initiallyrated 1–4 and for events initially rated 5–8.
These descriptive data, presented in Figure 3, are plotted
separately for the imagined target events, the not-imagined
target events, and the nontarget events. It is clear that, as
would be predicted by regression toward the mean, the
mean likelihood ratings for events initially rated 1–4 in-
creased from Time 1 to Time 2, the mean likelihood rat-
ings for events initially rated 5–8 decreased from Time 1
to Time 2, and the trend was similar for the imagined tar-
get events, the not-imagined target events, and the non-
target events.

An additional descriptive analysis was conducted to
examine the magnitude of the change in likelihood rat-
ings only for the events that increased or decreased from
Time 1 to Time 2. There were 300 target events all together
(4 target events for each of 75 subjects), of which 154 were
unchanged from Time 1 to Time 2. This analysis was con-
ducted on the remaining 146 events. These data are pre-
sented in Table 3. As can be seen in the top panel of
Table 3, in the imagined condition, the events initially
rated 1–4 that increased from Time 1 to Time 2 increased
by approximately the same magnitude (M 5 3.32) as the
events initially rated 5–8 decreased by (M 5 23.04).
Also, the events initially rated 1–4 that decreased from
Time 1 to Time 2 decreased by approximately the same
magnitude (M 5 21.58) as the events initially rated 5–8
increased by (M 5 1.50). Furthermore, as can be seen in
the middle and bottom panels of Table 3, this same trend
occurred with target events not imagined and with non-
target events. Significance tests cannot be conducted on
these data, since these factors are neither independentnor
nonindependent; the subjects differed in terms of whether
they contributed to each cell in this 2 (event initially rated

1–4 or 5–8) 3 2 (ratings increased or decreased) matrix,
as well as how frequently they contributed to each cell.
Nonetheless, it is clear from the descriptive data that the
magnitude of the regression toward the mean for events
with initial low likelihood ratings was approximately the
same as the magnitude of the regression toward the mean
for events with initial high likelihood ratings and that
this trend was similar for imagined target events, for tar-
get events not imagined, and for nontarget events. Also,
shifts in likelihood ratings away from the mean were not
only infrequent (see Figures 1 and 2), but also of a smaller
mean magnitude than were shifts in ratings toward the
mean. These data provide additional support for the con-
clusion that the results produced in the imagination infla-
tion paradigm are evidenceof regression toward the mean.

Analysis of Variance
Additional analyses were performed on the data to as-

sess patterns of results beyond those addressed by Garry
et al. (1996). A repeated factors analysis of variance
(ANOVA) was conducted to compare the effects of time,
imagination condition, and age group on likelihood rat-
ings for target events. All results are considered signifi-
cant at the p < .05 level. The main effect of time was sig-
nificant [F(1,73) 5 4.23, MSe 5 1.56], as was the main
effect of imagination condition [F(1,73) 5 3.95, MSe 5
2.83]. Ratings increased significantly from Time 1 (M 5
2.96) to Time 2 (M 5 3.26). Ratings were significantly
greater for imagined events (M 5 3.30) than for events
not imagined (M 5 2.91). However, imagination condi-
tion did not significantly interact with time [F(1,73) 5
0.78, MSe 5 1.36] or age group [F(1,73) 5 0.83, MSe 5
2.83], nor was the time 3 age 3 imagination condition
interaction significant [F(1,73) 5 1.36, MSe 5 1.36].

Testing Regression Toward the Mean Directly
The most direct statistical test of regression toward the

mean was conducted with this final analysis.1 This test
was conductedon each of the four target events separately,
with subjects as the unit of analysis. For each target event,
this analysis included only those subjects for whom the
Time 1 LEI score in the imagine conditionwas below the
mean for that event at Time 1 in the imagine condition.

Table 2
Mean Changes in Likelihood Ratings (With Standard Deviations) for Target Events

Initially Rated 1–4 as a Function of Imagination Condition and Time

Imagined Not Imagined

Time 1 Time 2 Time 1 Time 2

Event M SD M SD Change N M SD M SD Change N

Saw a shooting star 2.70 1.29 4.52 2.25 1.82 23 2.12 1.41 3.59 2.98 1.47 17
Broke a window

with your hand 1.09 0.28 1.71 1.43 0.62 35 1.13 0.35 1.27 0.87 0.14 30
Found a $10 bill

in a parking lot 1.60 1.04 3.20 2.81 1.60 25 1.56 1.03 2.28 1.86 0.72 36
Got stuck in a tree and

had to have someone
help you down 2.08 1.32 2.85 2.43 0.77 26 1.64 1.14 2.36 2.21 0.72 33
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This is the condition for which the strongest predictions
of imagination inflation were made by Garry et al. (1996).
In this analysis, if nothingbut regression toward the mean
is accounting for the results, then for events initially rated
below the mean in the imagine condition, the mean resid-
ual difference—that is, the mean difference between the

obtained Time 2 LEI score ( y) and the predicted Time 2
LEI score ( y ¢)—should be randomly distributed with an
expected value of zero, where Zy ¢ 5 (rxy) (Zx), and rxy is
the correlation between the Time 1 LEI score and the
Time 2 LEI score for all subjects in the control condi-
tion. In other words, if nothing but regression toward the

Figure 3. Mean changes in likelihood ratings from Time 1 to Time 2 for target events initially
rated 1–4 versus 5–8.



IMAGINATION INFLATION 715

mean is occurring, as we contend, then in the imagine con-
dition, the actual Time 2 LEI scores obtained should not
differ significantly from the Time 2 LEI scores predicted
from the regression equations derived for each event in
the control condition. On the other hand, if imagination
inflation is occurring then for each event, the mean resid-
ual difference should be significantly greater than zero,
indicating that the Time 2 LEI score in the imagined con-
dition predicted from rxy for all subjects in the control
condition was less than the actual Time 2 LEI score ob-
tained in the imagine condition.

Following this procedure, the residual was computed
for each of the four target events separately. These val-
ues are presented in Table 4. A one-sample t test yielded
the residual for each of the four target events to be non-
significantly different from zero. Thus, for imagined
events that were initially rated as unlikely to have oc-
curred in one’s childhood,beyond the effect of regression
toward the mean, there was no consistent variance in the
change in LEI scores from Time 1 to Time 2 to be ac-
counted for by any other factors. This analysis of the data
provides the strongest statistical basis for concluding
that regression toward the mean—not imagination infla-
tion—accounts for the obtained results.

DISCUSSION

In this experiment, the imagination inflation proce-
dure was used to assess whether imagining several target
childhood events increased ratings of the likelihood that

the events had occurred, as had been concludedby Garry
et al. (1996). The major findings in the study by Garry
et al. (1996) were replicated in this experiment, suggest-
ing that when the data from both studies were analyzed
similarly, the same results occurred; ratings for events
initially rated 1–4 were more likely to increase than to de-
crease. Although these findingswere interpreted by Garry
et al. (1996) as evidence that imagining the specific tar-
get events results in increased confidence that the events
are part of one’s autobiography, an alternative interpre-
tation exists. The alternative interpretation is that the
change in ratings from Time 1 to Time 2 is a statistical arti-
fact of regression toward the mean. Garry and Polaschek
(2000) briefly considered this interpretationbut concluded
that it was “easily dismissed” (p. 9). Several additional
analyses were included in this experiment specifically to
assess the role of regression toward the mean in account-
ing for the results of Garry et al. (1996). The two inter-
pretations can be differentiated on the basis of four spe-
cific predictions.

First, if the imagination inflation procedure assesses
the extent to which events are planted in one’s autobio-
graphical memory, mean likelihood ratings for all imag-
ined target events, not just for those initially rated 1–4,
would increase from Time 1 to Time 2. As can be seen in
Figure 1, as compared with Figure 2, and in the top as
compared with the bottom panel of Figure 3, in this ex-
periment, as well as in that of Garry et al. (1996), although
the mean likelihood ratings for events initially rated 1–4
increased from Time 1 to Time 2, the mean likelihoodrat-
ings for events initially rated 5–8 decreased from Time 1
to Time 2. Furthermore, shifts in likelihood ratings to-
ward the mean were not only more frequent, as can be
seen in Table 3, but also of a larger mean magnitude than
were shifts in likelihoodratings away from the mean, and
this trend was similar for the imagined target events, for
the target events not imagined, and for the nontarget
events. These results support the interpretation that the
change in likelihood ratings from Time 1 to Time 2 oc-
curred as a result of regression toward the mean.

Second, if the imagination inflation procedure assesses
the extent to which events are planted in one’s autobio-

Table 3
Mean Changes in Likelihood Ratings (With Standard Deviations) for the Imagined and Not-

Imagined Target Events and Nontarget Events That Increased or Decreased in Each Condition

Increased Decreased

Initially Time 1 Time 2 Time 1 Time 2

Rated M SD M SD Change N M SD M SD Change N

Imagined
1–4 1.98 1.22 5.30 2.08 3.32 43 3.33 0.78 1.75 0.87 21.58 12
5–8 5.50 0.84 7.00 0.89 1.50 6 6.18 1.26 3.14 1.83 23.04 22

Not Imagined
1–4 1.79 1.21 5.14 2.13 3.35 29 3.00 0.85 1.50 0.67 21.50 12
5–8 5.75 0.96 7.00 1.15 1.25 4 6.89 1.18 3.50 2.04 23.39 18

Nontarget Items
1–4 1.56 1.02 4.94 2.21 3.38 207 3.33 0.83 1.71 0.80 21.62 52
5–8 5.81 0.74 7.50 0.67 1.69 42 7.16 1.17 3.74 2.13 23.42 182

Table 4
Mean Residual Difference ( y – y ¢; With Standard Deviations)

Calculated on Each Target Event Separately
for Subjects Who Initially Rated the Event
Below the Mean in the Imagine Condition

Residual Difference

Event M SD n t Value

Saw a shooting star 0.80 2.35 16 1.36
Broke a window 0.32 1.68 33 1.10
Found a $10 bill 0.30 2.92 21 0.46
Got stuck in a tree 0.42 2.01 22 0.98
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graphical memory, the change in likelihood ratings from
Time 1 to Time 2 will significantly interact with imagi-
nation condition, so that ratings for imagined events
would change more than ratings for events not imagined.
This prediction could not be tested in the study by Garry
et al. (1996) because an ANOVA was not reported on those
data. The ANOVA conducted on the data in this experi-
ment resulted in a nonsignificant interaction of time with
the imagination condition (F < 1). Furthermore, for tar-
get events initially rated 1–4, when large rating increases
of more than 3 points did occur from Time 1 to Time 2,
they were more likely to occur for events that were not
imagined (65% of positive change scores for events not
imagined) than for events that were imagined (49% of
positivechange scores for imagined target events). Again,
these results suggest that the change in likelihood ratings
from Time 1 to Time 2 occurred as a result of regression
toward the mean and does not reflect a change in mem-
ory as a result of imagining the target events.

Third, if the imagination inflation procedure assesses
the extent to which events are suggestively planted in
one’s autobiographical memory, the change in likelihood
ratings from Time 1 to Time 2 would be greater for older
adults than for younger adults. This prediction follows
from the finding of Cohen and Faulkner (1989) that older
adults are more suggestible than younger adults. This ex-
periment included older (M age 5 75.66 years) and
younger (M age 5 20.93 years) adults to specifically test
this prediction. None of the effects involving age signif-
icantly affected the likelihoodratings. This result supports
the interpretationthat the change in likelihoodratings from
Time 1 to Time 2 does not reflect a suggestive change in
memory as a result of imagining the target events.

Fourth, the strongest test of whether the results from
the imagination inflation paradigm result from the plant-
ing of the imagined event in memory or from regression
toward the mean is provided in the analysis of the mean
residual differences, y – y ¢, in the imagine condition.That
is, if imagination inflation accounts for the results, then
for events initially rated below the mean in the imagine
condition, the mean difference between y, the actual ob-
tained Time 2 LEI score, and y ¢, the Time 2 LEI score
predicted by the equation Zy ¢ 5 (rxy) (Zx) should be sig-
nificantly greater than zero. As is presented in Table 4,
for each of the four target events, the mean residual dif-
ference was not statistically significant. It is clear that for
the imagined events that were initially rated as unlikely
to have occurred in one’s childhood, beyond the effect of
regression toward the mean, there is no consistent vari-
ance in the change in LEI scores from Time 1 to Time 2
that can be accounted for by any other factors. This anal-
ysis of the data provides the strongest statistical basis for
concluding that regression toward the mean, and not
imagination inflation, accounts for the obtained results.

Because the procedure used in this study did not ex-
actly replicate that of Garry et al. (1996), it might be ar-
gued that this study simply presents a failure to replicate
Garry et al.’s (1996) results, owing to these methodolog-
ical differences. There were several procedural differences

between the two studies (e.g., the use of 4 vs. 8 target
events, the use of 15 vs. 32 filler events, and the use of no
cover story vs. a cover story at the beginning of the sec-
ond administration of the LEI). Many of these method-
ological differences, in fact, reflect procedures intro-
duced by Garry et al. (1997) in a study subsequent to their
1996 experiment. However, the important point in this
study is that the findingsof Garry et al. (1996) were repli-
cated when the results were analyzed as in Garry et al.
(1996); these data are presented in Figure 1. What is new
here is the pattern of results for the events initially rated
5–8; these data are presented in Figure 2. Again, there is
a similar pattern of results in both studies. Also, the sim-
ilar pattern of results with the target events and the non-
target events in this study suggests that the findings in
this study are not item-specific effects. Thus, the present
results cannot be attributed to procedural differences be-
tween this study and that of Garry et al. (1996). Despite the
procedural differences between the two studies, similar re-
sults were obtainedwhen similar analyses were conducted.

It might also be argued that imagination inflation is
supposed to occur for events that are originally rated as
unlikely rather than likely to have occurred. According to
this argument, imagining highly probable events could
lead to plantingnew details in memory that conflict with
details for related events already stored in memory. As a
consequence, likelihood ratings would be reduced by
imagining these highly probable events. This argument
is not compelling, given that the increase in likelihood
ratings from Time 1 to Time 2 for events initiallyrated low
and the decrease in likelihood ratings from Time 1 to
Time 2 for events initially rated high occurred for the
imagined target events and the target events not imagined,
as well as for the nontarget events. Thus, the results do
not appear to be attributable to the cognitive process of
imagining the target events.

It is evident from previous research that under some
conditions, false events can be suggestively planted in
memory (Hyman et al., 1995; Loftus & Pickrell, 1995;
Pezdek et al., 1997; Pezdek & Roe, 1997). However,
from the results of this experiment, along with those of
Garry et al. (1996), it is clear that the act of thinkingabout
or imagining a false event is not sufficient to plant that
false event in memory. In the imagination inflation par-
adigm, the change in likelihood ratings from Time 1 to
Time 2 for imagined events is accounted for by regres-
sion toward the mean, and not by a change in memory that
results from imagining these events. Extensions of this
research are needed to test whether there are any condi-
tions under which imagination inflation for autobiograph-
ical memories does occur, above and beyond the effects
of regression toward the mean.

In a recent study of individual differences in imagina-
tion inflation, using a procedure similar to that of Garry
et al. (1996), Paddock et al. (1998) reported results sim-
ilar to those of Garry et al. (1996). However, the results
of Paddock et al. also focused on analyses of events ini-
tially rated 1–4. They did include some analyses of all tar-
get events initially rated 1–7, but they did not separately
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examine events with high versus low initial likelihood
ratings. Because in most imagination inflation studies,
only a minority of events receives initial high likelihood
ratings (25% of the events in the present study), analy-
ses that combine results for all events are not sensitive to
the direction of the effect for events with initial high like-
lihood ratings. Furthermore, in Experiment 2, utilizing
subjects who were not from a college population, Pad-
dock et al. found no evidence of imagination inflation;
imagining the target events did not inflate likelihood rat-
ings from Time 1 to Time 2.

In another study of imagination inflation, Mazzoni,
Loftus, Seitz, and Lynn (1999) used a variation of the
procedure of Garry et al. (1996). Likelihood ratings for
events on the LEI were provided in the first LEI session
and 3 or 4 weeks later in the second LEI session. One of
the target events on the LEI was either “was harassed by
a bully” or “was lost in a public place for more than one
hour” before the age of two. One to 2 weeks after the first
session, the subjects in the dream interpretation condi-
tion participated in what they were led to believe was an
unrelated dream interpretation session. During the ses-
sion, a “clinical psychologist” interpreted their dreams
to suggest that a difficult childhood experience, such as
being bullied/lost, appeared to have happened to them
before the age of three. Control subjects did not have the
dream interpretation session.

Mazzoni et al. (1999) reported that in the dream in-
terpretation condition, likelihood ratings for the critical
target item were more likely to increase than to decrease
from Time 1 to Time 2. In the control condition, how-
ever, likelihood ratings for the target item were more
likely to decrease than to increase from Time 1 to Time 2.
These results cannot be explained by regression toward
the mean and suggest that imagination inflation did oc-
cur. There are two important procedural differences be-
tween the study by Mazzoni et al. and the present study.
First, the dream interpretation session was temporally
closer to the first than to the second administration of the
LEI. As has been suggested by the results of Goff and
Roediger (1998), this is an important factor in determin-
ing when imagination inflation occurs and when it does
not. But second, the dream interpretation session was
much more suggestive than simply having subjects imag-
ine a target event. In the dream interpretation session, the
subjects were provided with a reason why it was likely or
plausible that they were bullied/lost as a child. Not sur-
prisingly then, when they later rated how likely it was that
they were bulliedor lost as a child, their likelihoodratings
increased. These results, however, do not appear to reflect
a change in memory for the target event. When asked
what they remembered about the target event from their
childhood, only 2 of the 27 subjects in the dream condi-
tion reported additional details of the target event pur-
ported to have occurred before the age of three.

Psychologistsare currently debating the extent to which
false events can be suggestively planted in memory (see

Pezdek & Banks, 1996, for a review). Although it is ev-
ident that some false events can be planted in memory un-
der some conditions, it is not yet clear what the full range
of these conditions is. From the results of this study, it is
clear that one act of imagining a fictitious childhoodevent
does not alone increase people’s confidence that the event
happened to them. When people simply think about or
imagine a false event, this does not result in the false
event’s being implanted in memory. What may appear to
be imagination inflation is actually a case of statistical
regression toward the mean.
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APPENDIX
Modified Life Events Inventory (LEI)

Used in This Study, With Target Events Starred

1. Had a lifeguard pull you out of the water
2. Won a stuffed animal at a fair or carnival
3. Had your house robbed
4. Felt an earthquake
5. Adopted a lost animal
6. Cried when you had to go to the dentist
7. Gave someone a haircut
8. Shook hands with the Governor
9. Roasted marshmallows at a campfire

10. Found a $10 bill in a parking lot*
11. Got sick while in school
12. Got mad at your family and ran away from home
13. Kissed your boyfriend or girlfriend at school
14. Saw a shooting star*
15. Were lost in a public place for more than an hour
16. Got sick and had to see the doctor late at night
17. Got stuck in a tree and had to have someone help you down*
18. Broke a window with your hand*
19. Got stung by a bee

(Manuscript received July 28, 1999;
revision accepted for publication September 27, 2000.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [7200.000 7200.000]
>> setpagedevice


