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MAKING SENSE AND NONSENSE OF EXPERIENCE:
ATTRIBUTIONS IN MEMORY AND JUDGMENT

Colleen M. Kelley and Matthew G. Rhodes

One of the authors (M.G.R.) is a guitarist of admittedly modest skill. While at-
tempting to compose original songs he will occasionally produce a sequence of
notes or chords which are played too easily or sound too coherent to be his own
creation. When this “too smooth” sequence is detected, he will sometimes assume
that the song is one he already learned (i.e., was a part of past experience) based
on the ease with which it is played. That is, why would the song be played so
smoothly on an intial attempt if it had not been learned sometime in the @mmﬁ.o.ua
interpretation of this experience is that it reflects the use of a fluency uazn%no“
that is, the ease of ongoing processing is attributed to past experience and so gives
rise to a feeling of familiarity. The current chapter will attempt to a<&=mﬁ.o the
evidence that ease of processing, in any number of forms, can form the basis for
the subjective experience of memory.

The idea of a fluency heuristic stems from the attributional approach to memory
first formulated by Jacoby and Dallas (1981). Jacoby and Dallas drew on meu.oﬁwn
and Tversky’s (1973) notion of the availability heuristic, whereby @.8@_0 estimate
the frequency of a class of events such as “the probability of being eaten by a
shark” by evaluating how easy it is to remember instances of such o<m=.a. In
the case of memory, the argument is that people could assess the qualities of
ongoing experience, such as enhanced perceptual EaummmcEQ of ioz.wm. and
interpret those qualities as a sign of a particular past experience. In aoEm. so,
they would have an experience of familiarity rather than of fluent processing.
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Jacoby, Kelley, and Dywan (1989a) suggested that the attributional analysis could
be extended to the case of generating details, such that people who interpret their
€asy generation of details as evidence of a memory would have one experience,
but people who interpret it as the easy exercise of imagination would have quite a
different experience.

The core difference between the attributional approach to remembering and the
standard view of remembering as the retrieval of memory traces is the emphasis on
attribution or interpretation. For example, in global memory models, the construct
of familiarity is understood to be the consequence of activating multiple traces
or attributes that have been stored in memory. However, according to the attribu-
tional approach to memory, there is an additional layer of complexity to memory.
People do not have direct experience of activated traces. What people experience
are thoughts and images, either detailed or sketchy, extended in time or mere frag-
ments, unfolding quickly or appearing with difficulty during a retrieval attempt.
To understand the subjective experience of remembering, we need to understand
what sort of information people take as signs that they are remembering rather
than imagining or inventing. We also need to understand the process of attribution,
and in some cases, misattribution.

The attributional approach to memory is closely related to Johnson’s reality mon-
itoring and source monitoring framework. Johnson and Raye (1981) and Johnson,
Hashtroudi, and Lindsay (1993) also moved their theorizing from the level of
what is stored in memory (e.g., the conceptualization of representations of events
“tagged” with the information that each event was experienced in a particular way,
time, and place) to the level of the qualities of images and thoughts experienced
during recall or recognition. Past experiences of different types such as an ac-
tually perceived event versus an imagined event lead to later differences in the
qualities of the memory. For example, perceived events typically lead to memo-
ries with more perceptual detail than do imagined events, and people can use the
amount of perceptual detail retrieved as a cue to whether a memory had its origin
in a perceptual experience or an imagined experience (Johnson, Foley, Suengas,
& Raye, 1988; Suengas & Johnson, 1988). The attributional approach has gen-
erally focused on the process by which people distinguish between events that
occurred and events that did not occur, whereas the source monitoring framework

has focused more on the process by which people distinguish between various
sources of events that did occur. The source monitoring framework evaluates a
variety of qualities in memorial experience, such as vividness of perceptual de-
tails, emotional aspects, and coherence in a sequence of remembered events (e.g.,
work using the Memory Characteristics Questionnaire, Johnson et al., 1988), while
the attributional framework has focused more on the ease of perceiving or gener-
ating ideas as evidence that one is remembering. However, the two frameworks

share an essential similarity in treating the subjective experience of memory as an
attribution.
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We will first review research on whether ease of perceptual processing serves
as a basis for familiarity in recognition memory and on criticisms of the role of
perceptual fluency in recognition. Then we assess the generality of the notion wm a
fluency heuristic by exploring whether there are other enhancements of processing
due to repetition that are both specific and substantial enough to serve as the basis
for a fluency heuristic, namely conceptual fluency and retrieval fluency. HmEmEoQ
is indeed an attribution regarding effects of past experience on current experience,
then the relative diagnosticity of those cues as indicators of past Qﬁnng.on is
critical for memory accuracy. We will discuss the relation between the basis for
memory judgments and memory monitoring. There is ambiguity in the source of
variations in current processing, such that effects of past experience can be misat-
tributed to current conditions, affecting judgments of everything from perceptual
judgments of brightness and duration to judgments of the ooBEo&.Q o.m a Sx.r
Finally we will discuss the attribution and interpretation process, which is w@. in
determining whether fluent processing will be attributed to the past, and so give
rise to familiarity, or to a quality of the current stimulus.

I. Perceptual Fluency as a Basis for m.EE__»HQ

A. THEORY AND EVIDENCE

In two-factor theories of recognition ( e.g., Atkinson & Juola, 1974; Jacoby, 1991;
Mandler, 1980; Yonelinas, 1997), decisions can be made by using a target as a cue
to access recollective details or on the basis of the general familiarity of a target.
However, the nature of familiarity has been of some question. For example, one may
conceive of familiarity as the consequence of simply accessing and reactivating
latent memory traces (e.g., Gillund & Shiffrin, 1984; Hintzman, 1988; Kintsch,
1970). Alternatively, Jacoby and Dallas (1981) proposed that familiarity may be
mediated by attributions about perceptual processing rather than by amemory _”.Bon
per se. Specifically, they contended that familiarity is rooted in an unconscious
attributional process, whereby ease of perceptual processing or perceptual fluency
is attributed to past experience. A person makes this attribution unconsciously—the
conscious experience of fluent processing is that something feels mmEEmh Thus,
Jacoby and Dallas proposed that use of a fluency heuristic can give rise to the
feeling of familiarity. .

As support for the role of perceptual fluency in familiarity, Jacoby and Um.:mm
(1981) had participants study a list of words followed by visual perceptual identi-
fication and recognition decisions. Relative perceptual fluency was mmmnmmwm as the
probability of successfully identifying words when they were presented cdomw and
followed by a patterned mask. Studying words on the list in the first phase increased
the probability of perceptual identification in the later test phase, as revealed by the
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fact that items that had been read recently were more likely to be identified at test
than new words. Consistent with the use of relative fluency as a heuristic basis for
recognition judgments, ease of identification was correlated with the probability
that an item was called “old.” Subsequent work provided evidence that ease of
processing mediates recognition judgments under some conditions. Johnston and
colleagues, for example (Johnston, Dark, & Jacoby, 1985; Johnston, Hawley, &
Elliot, 1991) found that items that were identified most rapidly on a recognition
test were also most likely to be judged “old.”
More direct tests of the fluency heuristic have manipulated processing fluency at
the time of test and measured whether recognition judgments varied accordingly.
For example, Jacoby and Whitehouse (1989) used a masked priming paradigm in
order to manipulate fluency of processing. Presentation of a target was immediately
preceded by a very brief flash of either the actual target (referred to as a march
trial) or an unrelated word (referred to as a mismatch trial). The logic was that even
though participants were unaware of the masked prime presentation, matching
trials should enhance fluency of perceptual processing of the target relative to
instances where the mask was unrelated to the target (i.e., on mismatch trials).
Jacoby and Whitehouse’s data supported this idea. Participants were 9% more
likely to falsely call a new target “old” on match trials than on mismatch trials.
The effect seems to hinge on participants attributions about the source of their own
fluent processing. A second condition employed by Jacoby and Whitehouse makes
this point clear. In that condition, the duration of the flashed prime was increased so
as to allow participants to be explicitly aware of its presentation. When this change
was instituted, participants were actually more likely to falsely call a new item old
on mismatch trials than on match trials. Thus, when sources of fluency are noticed
and appreciated by the rememberer, enhancements in perceptual processing may
be attributed to features of the test conditions and so not give rise to a feeling
of familiarity. However, when the source of the enhancement in fluency is less
transparent, there is a tendency to attribute fluent processing to the study episode.
Later work has replicated this general pattern of data (e.g., Bernstein & Welch,
1991; Gellatly, Banton, & Woods, 1995; Joordens & Merikle, 1992; Westerman,
2001) and the basic findings have proven to be quite robust.

Other research has shown that illusory familiarity may be induced by manip-
ulating the perceptual clarity of a target (Goldinger, Kleider, & Shelley, 1999;
Whittlesea, 1993; Whittlesea, Jacoby, & Girard, 1990). For example, Whittlesea
etal. (1990) had participants study a list of seven words presented for a very brief
duration (67 ms for each item) followed immediately by a target word. Partici-
pants were instructed to first identify the target item and then make a recognition
decision; clarity of the target was varied by presenting it in conjunction with either
a light or a heavy visual mask. Results showed that both old and new items were
more likely to be called “old” when targets were perceptually clear (i.e., when
masking was light). Goldinger et al. (Experiment 3b) have demonstrated a similar
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illusion of familiarity using the same general procedure. Participants were briefly
presented with a series of words, read by one of two different voices, followed
by a recognition test for a target. In this case, auditory clarity of the target at mnmﬂ
was manipulated by presenting it in the context of soft or loud g&.nm_.oga noise.
Again, participants favored the perceptually clear presentation, g:.ﬁ 11% more
likely to call an item “old” when it was presented in soft noise than in loud noise.
Interestingly, reversals of this illusion, whereby the effect of prior study on later
perception is misattributed to perceptual clarity, have also been demonstrated. We
will discuss such misattributions in a later section of the chapter.

Whittlesea and his colleagues have produced a number of demonstrations of
illusory familiarity in support of his SCAPE framework of memory an.mnm.
1997). One key aspect of Whittlesea’s account of familiarity and misattributions
is his emphasis on the fact that people use relative rather than absolute nwnnoﬁ
that is, it is not fluency per se that gives rise to the feeling of ».NBEE._Q but
surprisingly fluent processing arising from the discrepancy between the quality ﬁ.vm
processing and the norm one might expect for that particular item. The emphasis
on relative rather than absolute fluency of processing was also noted by Jacoby
and Dallas (1981). They did so to account for the fact that absolute fluency of
processing is higher for high frequency words than low frequency words, but past
experience actually increases the fluency of perceiving low frequency words more
than high frequency words. Thus, absolute perceptual fluency would not be a good
indicator of whether an item had been studied or not, as it is too dependent on
preexperimental characteristics of the item. .

In support of the notion-that it is surprisingly fluent processing Hm_.,rm.n .Emn
absolute fluent processing that is one basis for familiarity, Whittlesea and cﬁEmb#
(1998) had participants study items that varied in meaning and orthographic
regularity. Specifically, participants studied words (e.g., DAISY, TABLE), nn:o.
graphically regular nonwords (e.g., HENSION, BARDEN), and orthographically
irregular nonwords (e.g., STOWFUS, LICTPUB). Orthographically BWE.E non-
words were designed to be easily pronounceable and so possessed qualities con-
sistent with words that are normally encountered, with the exception of course
that they lacked any meaning. Results demonstrated that participants were most
likely to falsely call such items old at test. In particular, participants were N.H.we
more likely to falsely call orthographically regular nonwords old in comparison
to regular words and 28% more likely to falsely call orthographically regular non-
words old than orthographically irregular nonwords. If fluency per se were the
basis for recognition judgments, the regular words, which were pronounced most
quickly, would have garnered the highest probability of “old” responses. However,
such fluent processing of words would be unsurprising, as participants would at-
tribute the fluency experienced to the fact that the items were well-known sﬁwﬁm. In
contrast, the orthographically regular nonwords were processed in a surprisingly
fluent way given that they were not words. Whittlesea and Williams suggest that the
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surprisingly fluent processing of ortho graphically regular nonwords was attributed
(falsely) to the most likely source: the study list.

Overall, there is some support for the notion that relative ease of perceptual
Processing is used as a basis for memory judgments. Items that are named most
rapidly are more likely to be called “old” than less fluently named items (Johnston
etal., 1985, 1991), and there is also a great deal of evidence showing that relative
ease of perceptual processing brought about by manipulations at test may in fact
be misattributed to prior experience (e.g., Jacoby & Whitehouse, 1989; Whittlesea
et al., 1990; Whittlesea & Williams, 1998). Thus, ease of processing may consti-
tute an important factor in familiarity. The perspective has not been without its
criticisms, however, to which we turn next.

B. CRITICISMS OF THE PERCEPTUAL FLUENCY APPROACH

The notion that the relative fluency with which an item is processed can be attributed
to past experience and thus support recognition performance has been criticized
by several researchers (e.g., Hintzman & Caulton, 1997; Poldrack & Logan, 1997;
Snodgrass, Hirshman, & Fan, 1996; Wagner & Gabrieli, 1998; Wagner, Gabrieli,
& Verfaellie, 1997; Watkins & Gibson, 1988). Poldrack and Logan, for example,
argued that variability in fluency, as measured by response latencies to target stim-
uli, is not sufficient to account for the levels of discriminability seen in recognition
judgments. Their argument lies primarily in a signal detection analysis (i.e., Green
& Swets, 1965) of response latencies and recognition responses. Poldrack and
Logan had participants study blocks of words and nonwords. At test, participants
were presented with old and new words and nonwords that were first subjected to
a lexical decision judgment, which served as the fluency measure, and then to a
recognition decision. Conventional measures of discriminability were calculated
for recognition judgments (d ') along with a corresponding measure of response
time discriminability, denoted dRT. The dRT measure is analogous to d’, with the
exception that it is quantifying the distance between standardized distributions of
reaction times for old and new items rather than standardized distributions of fa-
miliarity for old and new items. The basic logic was that if variability in response
speed mediates recognition performance, then measures of dRT should approach
d’ and account for a significant portion of the recognition data. Contrary to this hy-
pothesis, results yielded considerably smaller dRT measures than 4’ measures for
recognition judgments, leading Poldrack and Logan to conclude that . . . response
speed can support only small portions of observed recognition performance” (p. 8).
Ratios of dRT to d’ were fairly small and rarely accounted for more than 20% of
the variance in recognition performance.
Wagner and Gabrieli (1998) have made a different argument against perceptual
fluency as a basis for recognition memory. Specifically, they point to dissocia-
tions between perceptual fluency measured via perceptual implicit memory tasks
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such as perceptual identification and explicit recognition memory. If a single com-
mon process were at the heart of performance on both sorts of Homa.. one .SA.VEQ
expect manipulations to have parallel effects on performance. .H.r.o dissociations
are particularly apparent for manipulations of conceptual processing at study, as
recognition memory is typically influenced to a far greater degree by conceptual
processing than is perceptual priming (e.g., Jacoby & Dallas, Gm.c. ‘Wagner and
Gabrieli further note several other encoding tasks (e.g., picture naming versus word
reading, anagram solving versus word reading) that produce dissociable effects on
explicit recognition tests and implicit perceptual measures. For example, gener-
ating a word from an anagram leads to better nooomanu. memory wmn.oHEE.So
than word reading; word identification priming, however, is greater after reading
(Allen & Jacoby, 1990). .

In addition to such behavioral dissociations, priming of perceptual processes that
often serve as an index of perceptual fluency are anatomically separate #oE.E.o
other processes that dominate recognition judgments in typical m..E&om. Qm&an
Fleischman, Keane, Reminger, and Morrell (1995) report a patient (M.S.) .@E
a lesion to the right occipital lobe. The patient has Edmoqn.& visual recognition
memory but demonstrates impaired performance on chro.n tasks mcou. as word
identification. They argue that enhanced perceptual processing due 8 prior expe-
rience may involve modality-specific sensory oo&omm while recognition memory
is largely reliant on medial temporal and diencephalic structures.

C. A BOUNDARY CONDITION FOR THE FLUENCY HEURISTIC

Jacoby and Dallas’ (1981) original formulation of the perceptual mco.no% ﬁocnmao
presented studies of dissociations between measures of perceptual Eou_umom@ou
and recognition memory, as well as cases where variables affected E.o. ?<o. ina
similar way. They suggested that there are multiple bases for Honomn.:aon hE.um-
ments, including familiarity versus the retrieval of specific ooEa.xEM.m E».onnwmou
(cf. Mandler, 1980). The relative mix of familiarity and recollection in recognition
memory would determine the relation between measures om.n¢aco< and measures
of recognition, and whether variables would produce dissociations or associations
between the two. They further suggested that using relative wa._..oowaﬂ n_.hwbow as
a basis for recognition would correspond to feelings of guessing or intuiting the
status of an item on a recognition test, whereas retrieval of study context would be
a more analytic basis for responding (Jacoby & Dallas, p. 334).

This idea is further substantiated by evidence indicating that wonoowﬁmm flu-
ency is primarily a factor in recognition judgments only when the probability wm
recollection is quite low or even absent. Johnston et al.’s (1991) _.mmmﬁ me experi-
ments found no evidence for using fluency as a basis for recognition h.cmmEﬂ.ﬁ.
In Experiment 5, they used a mock subliminal study Eomoaﬁo in E.Eow cm:do_-
pants were told that words were being presented very briefly when in reality no




300 Kelley and Rhodes

words were presented. At test, participants were required to identify items as they
became unmasked and then to make recognition decisions. Recognition data were
subdivided into quartiles based on the mean latency of identification allowing for
a comparison of the probability that quickly identified items versus more slowly
identified items were called old. Results showed that items in the fastest quartile
were 27% more likely to be called “old” than items in the slowest quartile. How-
ever, when study conditions were changed to produce better encoding of items,
the advantage for fast items over slow items was diminished. Thus, presentation
of study items in conjunction with a vowel counting task brought about only an
11% advantage for fast items over slow items. As well, simply naming words at
study had the effect of eliminating the greater probability of an “old” response for
fast items compared to slow items.
Verfaillie and Cermak ( 1999) have presented data along much the same lines
showing that the probability of calling an item “old” on a recognition test did
not vary across fluency quartiles when participants had a high level of memory
discriminability. However, the probability of calling an item “old” did vary across
fluency quartiles when participants were amnesic or when normal participants
were tested at low levels of memory discriminability. In addition, several other
studies that did reveal an effect of perceptual fluency by manipulating the per-
ceptual clarity of a target to create memory illusions were done under conditions
where participants had little opportunity to elaborate on items at study. For ex-
ample, the Whittlesea et al. (1990) study described earlier that manipulated test
item processing fluency with light versus heavy density visual masks presented
study items for only 67 ms each. Thus, relative perceptual fluency appears to be
used as a basis for memory in the absence of alternatives such as recollection of
details.

Taken together, it would seem that perceptual fluency mediates recognition per-
formance when more diagnostic bases for recognition such as recollection are
either absent or diminished. Under more typical recognition memory conditions
that permit elaborative processing at study, variables that affect perceptual flu-
ency do not have corresponding effects on recognition judgments and conversely,
conceptual manipulations which affect recognition do not affect performance on
perceptual identification measures. This evidence would appear to restrict the util-
ity of perceptual fluency as a causal factor in recognition memory to cases where
people feel they are guessing or intuiting their responses, as Jacoby and Dallas
(1981) initially suggested.

However, perceptual fluency represents only one form of processing fluency
and only one possible piece of evidence that one is remembering. Transfer effects
from one experience to the repetition of that experience can occur for a wide range
of different tasks and Jjudgments, or for different components of processing. We
will address the issue of whether variations in the ease of more conceptually based
processing can also be a source of familiarity.
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II. Beyond Perceptual Fluency: Bases for the Experience of Remembering

A. LEVELS OF TRANSFER

According to an attributional approach, any cue in current nxmmngon that is .&mm.
nostic of a past experience has the potential to serve as the basis for the experience
of remembering. This is essentially a w_.:nmimam:. mﬁ?..omow. (1956) ".o memory
judgments, where the problem for the rememberer is to identify cues in o:mMEm
experience that signal that one has experienced the mdeo.Smw wna.wnEEE before.
Jacoby et al. (1989a) took such an approach to the mcga.oasw experience of BamucMQ
and speculated that any transfer effect from one experience to the other mo& > 2
cue that one had experienced such an event in the past. mo€n<9... to vn diagnostic,
the transfer would have to be quite specific. In this section we SE &monmm.m range
of cues in current experience that could contribute to the subjective experience of
ering.
H@HM.MWW“NQQQE cues that one is naBnannzm is E_aoccﬁn.&w Bco.r .g.ommﬂ
than perceptual fluency as assessed by naming _mﬁ.n:.ow or _nﬁom_.aooamon. M_.
example, ease of cognitive operations such as deriving the meaning o .a<oM X
ranging from computing the meaning of individual %oam to constructinga an ion
model of a text, could serve as a basis for judging words or texts as mm«b._rmh
In addition, when the memory task is cued recall or free recall, an m&:._onm_
component of experience comes into play, as the rememberer can now .oxvm.mnuom
the ease of generating any thoughts about a prior event. The mere fact of . 40.52 .s
or generating candidate responses to a memory cue, and the ease of retrieving suc
candidate responses, which we will call retrieval fluency, could also serve as a cue
that one is remembering rather than imagining. When thoughts are ma.nonmﬁoa. EM
vividness of perceptual qualities in the mBmWo or the amount of detail generate
d indicators that one is remembering. .
mrﬁawwmvmwﬁwbﬁ precondition for whether other forms of fluent processing can
serve as a cue to remembering is whether the transfer effects from past experience
to later experience are both specific and salient. Wno.au.ﬁ research on transfer ».BHM
a past experience to a new experience (that is, the priming effect on old compare

to new items) has demonstrated effects that are highly mwomﬁo to the particular
task. Franks, Bilbrey, Lien, and McNamara (2000) had participants perform cne
task on a set of words in an acquisition phase, followed by a test phase where they
performed either the same task or a different task, mOn. ..UE versus new words. The
tasks included judgments of animacy, bigness, ESmcEQ. hardness, awoia_ count,
lexical decision, and whether a word had a letter “¢” in it. In 13 experiments, q.._.aw
found that same-task priming was substantially greater .Emb o.Bmm-Bmw priming.
In many comparisons, no cross-task priming oooEHQ.H including g@@mz _caﬂ
ments of animacy and lexical decision and between judgments of animacy an

bigness.
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The specific priming effects found by Franks et al. (2000) were substantial,
both in terms of the absolute size of the repetition priming effect in milliseconds
and in terms of the effect size, particularly for tasks that went beyond perceptual
processing. The effect sizes for repetition priming in liking, hardness, bigness,
and animacy decisions ranged from .99 to 2.45. Their results also showed that
lexical decision reaction times can miss important increases in processing fluency,
particularly when complex processes performed at study are repeated at test. For
example, the size of repetition priming for animacy judgments ranged from 69
to 129 msec across experiments, with effect sizes ranging from .99 to 2.04. In
contrast, in two experiments where animacy decisions were followed by lexical
decision, the repetition priming effect averaged just 10 msec in one experiment
and 37 msec in a second experiment, with effect sizes of .34 and .69, respectively.
Thus, lexical decision as an overall measure of memory-based processing fluency
was insensitive to large varjations in the fluency of other processes. The question
for our purposes is whether the specific transfer of processing effects could trigger
feelings of familiarity.

The relative ease of processing in any sort of task is a function of the joint
constraints created by the cue and the task, in conjunction with people’s skill on

the task in general and specific past history with the cue-task combination. This_

creates a methodological problem when attempting to evaluate whether people
use information about variations in their processing as an indication that they had
engaged in that particular task with that particular cue before. When a person’s
goal is to remember, he or she will represent the task in a different way and often
attempt to recreate the context of the prior episode or attempt to recreate the specific
activity initially performed. So, for example, when we have the feeling that we
have already seen the movie we are watching, we may try out various contexts
(“Did I watch this in a theater? Was it something I rented?”) which in turn may
lead to a more specific level of transfer and a stronger feeling of familiarity (Kelley
& Jacoby, 1998). Because of the specificity of transfer, it would be ideal to measure
fluency in the context of a recall or recognition task, rather than in a separate task
such as perceptual identification or lexical decision. However, the spontaneous
feeling of familiarity that arises without intentions to remember (e.g., “I think I’ve
seen this movie before™) could stem from a feeling that successive aspects of an
event are too easy to predict.

Franks et al. (2000) did find some level of cross-task priming, although the effect
sizes were much smaller than for repetition priming. They speculated that when
cross-task priming did occur, it was because the initial task automatically elicited
a certain judgment or process, such as automatically imaging a reference object
in order to make bigness Jjudgments, that was then intentionally required by the
transfer task. Vriezen, Moscovitch, and Bellos (1995) also found great specificity
of priming with very low levels of cross-task priming. They suggested that priming
between tasks depends upon the overlap in component processes, such that priming
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occurs across classification tasks that refer to the same semantic domain but H.Hoﬂ
across domains. For example, judgments of overall size and judgments om. relative
dimensions (“Is it taller than it is wide?”) both tap structural Emoaa.uou. and
substantial cross-task priming occurs. In contrast, judgments o.m whether items are
man-made tap functional information and no oBmm-Emw @ahEﬁ occurs .@oﬁsag
a judgment of man-made and a judgment of size. An E.Sammcbm mwomaoz. m.n.vE
an attribution perspective is whether people can engage in mmoomEnou activities
that give them access to specific fluency due to prior processing, and whether that
fluency can then serve as the basis for familiarity.

B. ATTRIBUTIONS OF CONCEPTUAL FLUENCY

These examples of very specific and substantial transfer m.m.ooa on Sm.wm thatrequire
more than perceptual processing suggest the plausibility of relative fluency of
various forms of processing as a basis for memory judgments. .Emm data so far
indicate that people do seem to attribute ease of conceptual processing, what can
be termed conceptual fluency, to prior experience. Whittlesea and colleagues have
demonstrated how fluency produced by a manipulation of conceptual EEWH than
perceptual processing of a target may produce familiarity. For example, é&omg
(1993, Experiment 5) presented participants with target words for a recognition test
at the end of sentences that were either predictive (e.g., “The stormy seas Smmmm
the...BOAT™) or neutral (e.g., “The evening gown was missing a.. .BEAD”).
‘When sentences were predictive of the target, participants were more likely to call
a target item “old.” This pattern was true even for new targets, as false alarms
were 18% more likely in predictive contexts than in neutral ooﬁmwa.. gwﬁoﬁr
target latencies were considerably faster for predictive ooH.:oxG. indicating that
these items were processed with greater fluency than items in neutral contexts.

In follow-up work, Whittlesea and Williams (2001b) found that a mg_..ﬂ pause
between presentation of the sentence stem and presentation of the recognition test
item was critical for the creation of false alarms via predictive contexts. So.z _.Eo
pause was eliminated, the level of false alarms for targets following a predictive
sentence stem were no higher than for targets following a merely consistent WSE.
Whittlesea and Williams suggest that the pause allows participants to experience
uncertainty about what comes nexi, even for the predictive contexts. moH example,
the stem “The stormy seas tossed the....” could be completed with a %mﬂmﬁ.w
of words, such as BOAT, SHIP, YACHT, or even LOG. When the target item is
presented, participants may feel that it completes the stem surprisingly well. Ww&ﬂ
than attributing the goodness of fit to the predictability of the stem, they mB._,cE.m
it to the item having been studied previously, and so judge it old. In ooznm.mmr if
the stem perfectly predicts the target (e.g., “Row, row, row your... BOAT”), the
goodness of fit of the target is entirely attributed to the predictability of the stem
and so does not increase the likelihood of false alarms.
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More evidence for conceptual fluency has been put forth by Rajaram and Geraci
(2000). They used a masked prime procedure in which recognition targets (e.g.,
BOOK) were preceded either by a semantically related prime (e.g., AUTHOR) or
by an unrelated prime (e.g., DELAY). If conceptual fluency is used as a basis for
memory, one would expect that presentation of a related prime would increase the
chance that targets would be called “old.” Overall, results showed that both old

and new targets were more likely to be judged old when they were semantically
related to the preceding prime.

C. RETRIEVAL FLUENCY

In addition to the relative fluency of perceptual or conceptual processing, another
cue that may be the basis for memory judgments is retrieval Jluency, or the ease
with which an item, idea, or even contextual details come to mind during re-
call. Lindsay and Kelley (1996) examined retrieval fluency using a cued-recall
paradigm. Participants studied a list of words and were then given word frag-
ments as recall cues at test. Retrieval fluency was subtly manipulated by varying
the ease with which fragment cues would lead people to generate the word by
omitting one versus two letters from each word to create fragments. If ease of
generation is attributed to memory for prior study, it was expected that more easily
completed fragments would have the greater chance of being called old. Results
were largely supportive of this prediction. Participants were more likely to recall
words when cued with fragments missing only one letter compared to two letters,
even when fragments could be completed only with new words. As well, the ef-
fect of ease of generation persisted even when participants were warned about the
nature of the cues (Experiment 3). Thus, the ease with which a word could be
generated had a significant effect on whether participants claimed that an item was
studied.

Retrieval fluency may also play arole in the false recalls that occur in a paradigm
developed by Kato (1985). Participants studied a list of word pairs, some of which
were related (e.g., MORNING EVENING) and some of which were unrelated
(NURSE DOLLAR). A portion of the unrelated word pairs were constructed such
that when the first word and several letters of the second word were presented as
cues for recall, a semantically related but incorrect response was highly accessible.
So, for example, for the deceptive study item NURSE DOLLAR, the test cue would
be NURSEDO.__ _R, and the incorrect response “doctor” would be strongly cued.
False recall of the competitive alternative was very high for deceptive items; in
fact, it was as high as veridical recall. Kato accounted for this effect by noting
that the nature of the cue for deceptive items affords such potent retrieval of the
semantically related competitor that other target items are blocked from retrieval.
Alternatively, “retrieval” could be so fluent that the competitor is accepted as
studied without further search. In our work with such materials, people often
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report that they must be remembering the item, because “why else .€o=E it come

o mind?”

H Retrieval fluency was also implicated in Jacoby and moEnmmr.nmm,m (1990) work

on a new generate-recognize model of cued recall. Their major ormu.Wa to ear-

lier generate-recognize models (e.g., Anderson & Bower, 1972; Bahrick, 1970;

Kintsch, 1970) was in their conceptualization of the mmumnmnoa._ process. .Humﬁmm

of the preexisting relations between cue and target being the major .a.aﬁaabmbﬁ of
the generation process, they incorporated the idea that the Eoggrmw of a target
coming to mind in response to a cue also reflects specific recent ax@nnnnonm..HSoa
importantly for the current discussion, they assumed that when Em .mananmnou of
items is particularly fluent, those items are not subjected to a recognition o.rmow but
are simply accepted as having been studied. In line with mco_u. ause of 35a<m._ flu-
ency, Jacoby and Hollingshead found that the level of intrusion errors was Fmrnn
in a cued recall condition than in a generate/recognize condition where participants
were forced to do a recognition check on each generated item.

Graesser, Woll, Kowalski, and Smith (1980) have demonstrated that false 3.8.:
of text for scripted activities is strongly correlated with the probability that a given
activity is produced during free generation. They also found support mo« the idea
that retrieval after a longer retention interval is increasingly Soonmn.:ogn rather
than reproductive (Bartlett, 1932; Kintsch, 1977). At a short (30 min) mo_mw. there
was no relation between a measure of recall that corrected for guessing and the
likelihood that a particular item could be produced during free mnumn.mmon. But
after a week’s delay, recall was strongly correlated with the probability of mnoa
generation (r =. 45). If people assume that easily generated ideas come to mind
because they were part of the to-be-recalled event (i.e., if they use aretrieval mc.nuow
heuristic for recall), then as memory for the event becomes less of a determinant
of what comes to mind at recall, free generation drives remembering.

Along similar lines, Smith, Ward, Tindell, Sifonis, and Wilkenfeld A.Nooov have
also demonstrated a role of retrieval fluency in recall. Participants studied catego-
rized lists which were missing several exemplars. At test, participants would .onmu
recall category exemplars which had not been presented. 5.2 m.m ww&oﬁm&w inter-
esting is that output dominance, the probability that an item is listed as an instance
of a category (i.e., Barsalou, 1985), was strongly wno&oné. of how m&g =N=wmm.
senied caicgory members were falsely recalied. In muomw. third a.wwnﬁagr Smith
et al. systematically controlled output dominance by withholding low, En&mB.
and high output dominance items for separate sets of items. For example, a high
output dominance item withheld from the category BIRDS would be ROBIN. The
medium output dominance item SWORD might be withheld from the category
WEAPONS, and the low output dominance item RUG might be ,SﬁEEE from the
category FURNITURE. Results showed that the higher the output dominance of a

category memory, the more likely it was to be recalled, both falsely and correctly.
As Smith et al. state in summarizing their overall findings
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- - - results suggest that those items that come to mind most readily also play a major role in accurate
recall, and they are often misinterpreted as exemplars that were actually presented (p. 394).

Retrieval fluency may also play a role in the false memories generated by the
Deese—Roediger—McDermott paradigm (Deese, 1959; Roediger & McDermott,
1995). In that paradigm, participants are shown lists of items (e.g., bed, rest, awake,
dream, pillow) each of which is semantically related to an unpresented theme word
referred to as the critical lure (e-g., sleep). The typical finding is that participants
are highly likely to either recall or recognize the critical lure, oftentimes at levels
equivalent to list items (Roediger & McDermott, 1995). Given that critical lures
are strong backward associates of iterns presented at study, it is plausible that ease
of the critical lure coming to mind at test might be attributed to study.

Overall, there is evidence that measures intended to tap perceptual fluency and
its contribution to the subjective experience of familiarity underestimate the extent
to which remembering relies on an attribution. As noted, substantial transfer effects
occur when complex judgments such as animacy or liking are reinstated at test
(Franks et al., 2000), effects that would likely be missed by traditional measures of
perceptual fluency such as lexical decision. Measures of fluency must capture these
more complex processes to fully assess the extent to which processing fluency gives
rise to familiarity. However, from an atributional perspective, while the specificity
of transfer effects from past experience is important for determining whether those
transfer effects can be cues to remembering, rememberers must also appreciate the

diagnosticity of the cues that are encountered. The next section will take up these
memory monitoring issues.

1. Memory Cues and Diagnosticity

Much research in memory treats the process of recollection as distinct from the
process or processes that give rise to familiarity (Gardiner, 1988; Jacoby, 1991).
From the perspective of an attributional approach to the subjective experience of
remembering, the distinction between familiarity and recollection is less important.
On the attributional level, both the feeling of familiarity and the experience of
recollecting details are due to interpreting cues in current experience as evidence
of a past experience. The distinction between familiarity and recollection that
is important from an attributional perspective is the relative diagnosticity of the
cues that are available and whether people appreciate the diagnosticity of the
cues.

Toillustrate, it is plausible that familiarity is less diagnostic of memory accuracy
than is the recollection of details. There are a variety of sources which can produce
familiarity besides a specific prior experience. For example, preexisting knowledge
can giverise to a feeling of familiarity that can be mistakenly attributed to a specific
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episode. Confabulation of a long train of vivid and detailed thoughts is much
rarer, fortunately. People do seem to generally appreciate the greater diagnosticity
of being able to generate vivid details rather than just feeling that something is
familiar,

In line with the greater diagnosticity associated with generation of details, con-
fidence judgments are generally higher for recognition items that people say they
“remember” rather than just “know” (Yonelinas, 1997). More importantly, there is
better memory monitoring resolution for “remember” Jjudgments than for “know”
Jjudgments. Monitoring resolution is the ability to discriminate between correct
and incorrect memories, and is reflected in the Kruskal-Goodman gamma corre-
lation between ratings of confidence and the accuracy of memories (see Koriat &
Goldsmith, 1996; Nelson, 1984). Gammas can take on values from — 1 to +1, with
higher positive gammas representing better monitoring resolution. One example of
better monitoring resolution for “remember” judgments comes from recent work
by Brigham and Meissner (in press) on the own-race bias in face identification.
The own-race bias refers to better memory discriminability in face recognition for
faces of one’s own race compared to faces of other races. Brigham and Meissner
found that the own-race bias appears to be driven by a higher probability of own-
race faces being recognized and accompanied by “remember” judgments, with no
difference in the probability of recognition on the basis of “knowing.” Importantly
for the issue of the diagnosticity of recollection versus familiarity, they also found
that own-race faces supported better memory monitoring than other-race faces; that
is, the gamma coefficients relating confidence and accuracy were higher for own-
race faces than other-race faces. Being able to generate distinctive details at the
time of test (as indicated by the “remember” Jjudgments) led to higher confidence
that participants were remembering. Thus, the confidence that one is remembering
when one can generate distinctive details is usually not misplaced.

Additional evidence for the diagnosticity of generating vivid and detailed im-
ages during recall or recognition comes from work by Robinson, Johnson, and
Robertson (2000). They assessed memory for a videotaped mock theft with ei-
ther cued recall or recognition tests. Robinson et al. contrasted the contribution
of processing fluency to confidence and accuracy compared to the contribution of
ratings of the vividness and detail present in memories. They found that ratings
of vividness and detail were largely responsible for variations in confidence judg-
ments in tests of both recall and recognition, and furthermore, that vividness and
detail were highly diagnostic of memory accuracy. This led to very high relations
between confidence and accuracy in recall and, to a lesser extent, in recognition.

In the Robinson et al. (2000) study, measures of fluency of test items were
far less related to memory confidence and memory accuracy than the ratings
of vividness and detail. Fluency was measured both as ratings of the subjective
effort of retrieval and as reaction time to read and generate a response to test
items, including reading four test options for the recognition test, so measures
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of processing fluency may have been somewhat inexact. What may be more im-
portant in regard to whether people rely on relative processing fluency during
retrieval is the presence of alternatives to fluency that are more diagnostic of a
memory such as amount of detail and vividness in the memory. Given that the
studied event was a videotaped crime, rich in perceptual details, and that the test
occurred shortly after study, people may have been able to base most of their
memory responses on what turned out to be highly diagnostic cues: vividness and
detail.

The diagnosticity of various bases for memory judgments echoes the pattern of
results reviewed earlier examining whether perceptual fluency serves as a basis
for recognition memory judgments. When memory judgments can be based only
on familiarity, and recollection of details is almost entirely absent, variations in
perceptual fluency seemed to be used as a basis for judgments (Johnston etal., 1991;
Verfaillle & Cermak, 1999; Whittlesea et al., 1990). However, when information
regarded as more diagnostic of memory accuracy is present, people shift to using
the more diagnostic information.

One illustration of people’s ability to shift to a more diagnostic basis for judg-
ment is Schacter and colleagues’ investigations of the distinctiveness heuristic
(Israel & Schacter, 1997; Schacter, Israel, & Racine, 1999), whereby people shift
to demanding detailed recollection as a basis for judging an item “o0ld” on a recogni-
tion test. For example, Israel and Schacter demonstrated thatuse of a distinctiveness
heuristic allowed people to avoid false alarms to critical items that are semantically
related toalarge set of studied items in the Deese-Roediger-McDermott paradigm.
One precondition for the distinctiveness heuristic may be whether people encoded
distinctive details, as in the case of studying items as pictures rather than words,
so that they can switch from responding on the basis of familiarity to responding
on the basis of the retrieval of distinctive details. Similarly, Jennings and J acoby
(1997) found that young adults are able to use recollection to counteract the effects
of potential errors on a recognition test due to the familiarity of repeated foils, but
that older adults are limited in doing so by a deficit in recollection.

A second precondition to using recollection as an alternative to familiarity may
be recognizing the need for it; that is, noticing that aspects of the testing situ-
ation have made one basis for memory judgments, such as familiarity, a poor

indicator of the past experience in question. For example, Bartlett, Halpemn, and

Dowling (1995) found that patients with Alzheimer’s disease apparently based
their recognition memory for tunes on familiarity, which led them to simply
judge traditional melodies as having been studied, and novel melodies as new.
In contrast, older adults managed to avoid such high nambers of false alarms to
traditional tunes, either by using a higher criterion of familiarity or by recollection,
but only for tunes that were readily nameable. When it was difficult to name a tra-
ditional tune, older adults interpreted the familiarity of that tune as due to the study
episode.
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IV. Effects of the Past Misattributed

Effects of specific past experiences on later processing can be correctly attributed
to the past and give rise to a feeling of remembering. But depending on the sit-
uvation, the source of the variations in processing may be ambiguous and can be
misattributed to variations in the qualities of a stimulus. One of the most important
situational determinants of the interpretation people make regarding their current
processing is the goal that they hold. When people are not directed to remember,

" butinstead asked to make other judgments about test items, they may misattribute

processing fluency that arises from a past experience to aspects of the current
situation. In these cases, fluency is misattributed to a particular characteristic of
a stimulus (e.g., duration, noise, pleasantness) resulting in biased judgments for
previously presented stimuli compared to stimuli that are new.

One example of such a misattribution is Witherspoon and Allan’s (1985) exper-
iments on visual duration judgments. They had participants study a list of words
prior to making judgments of how long target items were presented on the screen.
Half of the items presented for the duration judgment had been previously viewed
while the other half had not. Previous study enabled people to identify target items
more readily; in turn, this ease of identification was misattributed to longer pre-
sentation duration of the old items. Similarly, Whittlesea et al. (1990) found that
prior study of words could also lead people to judge later visual presentation of
targets as more clear.

A parallel effect of prior presentation on current perceptual processing has also
been found for judgments of auditory background noise. For example, Jacoby,
Allan, Collins, and Larwill (1988) had participants rate the loudness of background
noise either as previously studied or as new sentences were being presented on
tape. The noise accompanying old sentences was rated as less loud than the noise
accompanying new sentences. This phenomenon is particularly striking given that
it does not disappear even when one understands the cause of it. In this way, it
is cognitively impenetrable, much like many visual illusions. The noise is experi-
enced as being less loud because old sentences are perceived more fluently than
the new sentences, a fluency that is mistakenly misattributed to a lower noise level.
The noise misattribution is at least partially due to enhanced perceptual processing

that is highly specific. For example, background noise is rated as softer when old

words are presented in the same voice as that heard at study, but not when such
words are presented in the voice of a different speaker (Goldinger et al., 1999).
The above examples illustrate misattributions of ‘transfer effects from earlier
perceptual processing to later perceptual judgments such as visual duration, back-
ground noise, and visual clarity. There is also evidence for misattributions of
transfer effects from earlier conceptual processing to later conceptual judgments.
One such conceptual transfer effect is the fact that reading the answers to gen-
eral knowledge questions makes those answers more accessible on a later general
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knowledge test (Blaxton, 1989). Kelley and Lindsay (1993) reasoned that such
changes in accessibility could affect people’s confidence in the answers they re-
trieve in response to general knowledge questions and, further, could even change
what they believe to be the answer. They tested people on general knowledge
questions, such as “What is the capital of Texas?” after first presenting a study
list that contained correct (Austin), incorrect (Dallas), or neutral fillers for each
question. Prior study of the correct answer increased the probability that people
correctly answered the corresponding question and, as well, increased the speed
with which the correct answer was generated. There was also a consistent negative
correlation between time to produce the answer and confidence, even though prior
presentation of the correct answer speeded access to that answer. This suggests
that people use ease of retrieval as a basis for confidence in their answer to general
knowledge questions. More interesting, perhaps, is that prior study of incorrect
answers (such as Dallas) had the same effect: An increased probability that people
answered the corresponding question incorrectly, an increased speed of respond-
ing with the incorrect answer, and similarly sized negative correlations between
time to retrieve and confidence that the answers were correct.

The change in accessibility of possible correct and incorrect answers to general
knowledge questions due to prior reading led people to accept those easily accessed
answers as correct. But in another context, ease of retrieval could be interpreted as
evidence that the answer had been studied before. Kelley (in preparation) used the
same sort of general knowledge questions with corresponding correct and incor-
rect answers in a cued recall experiment. Participants studied general knowledge
questions paired with either correct or incorrect answers that they thought were
the responses of a previous participant. Several days later they returned for a cued
recall test where they were given the general knowledge question and asked to
remember the answer given by the student whose responses they had studied. True
recall dropped off as the study-test delay increased but participants had a constant
bias to respond with the correct answer when memory failed, even if the incor-
rect answer had been studied. In this case, easy retrieval of the correct answer was
sometimes due to preexisting general knowledge, which was nonetheless attributed
to the study presentation. The basis for easily accessing ideas is ambiguous: Easy
retrieval could reflect preexisting knowledge or it could reflect a specific prior
episode. The task people are attempting to accomplish, in this case answerin. gen-
eral knowledge questions versus remembering someone else’s answer, can change
their interpretation of why an item comes to mind.

We noted earlier that changes in later perceptual processing is only one of many
consequences of an experience. Studies of transfer effects on text processing illus-
trate the different levels on which such transfer can occur. Van Dijk and Kintsch’s
(1983) model of text comprehension distinguishes between comprehension pro-
cesses at three levels of analysis: Analysis of surface structure, construction of
propositions or the textbase, and construction of a situation model that represents
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what the text is attempting to portray. Transfer, as assessed by reading times, has
been found at multiple levels, from the level of individual words (Carr, Brown &
Charalambous, 1989), to the macrostructure of the text (Levy & Burns, 1990), to
the level of overlapping characters and themes (Levy, Campsall, Browne, Cooper,
1995). :

Such transfer effects can be misattributed to qualities of the text itself when
people use their subjective ease of comprehension as a basis for rating the reading
level of various sentences. For example, Kelley (1999) had participants read and
paraphrase a set of sentences. Participants returned two days later to read and
rate the grade level at which the previously read and new sentences were written.
Results showed that old sentences were rated as being written for a lower grade
level compared to the new sentences. Although this “illusion of simplicity” could
result from enhanced processing at the level of individual words, that contribution
might be minimal compared to enhanced processing at the level of constructing
the propositions or building a situation model of what the sentence represents. In
pilot studies, there was no effect of just reading sentences in the first phase on
ratings in the second phase when participants were not instructed to paraphrase.
Our interpretation is that participants were doing only minimal processing and,
in line with that interpretation, the old/new effect on judgments of grade level of
the text emerged when participants were required to paraphrase the sentences in
the first phase. Later experiments found a similar effect of prior reading on later
judgments of “objective” difficulty of the text by using less difficult sentences and
having participants read them in preparation for later questions.

The illusion that a text is written at a simple level can be a strikingly large
effect. While preparing the materials for the experiment, I (C.M.K.) had directed
my research assistant to come up with really challenging sentences from advanced
texts, because I thought they would afford a greater repetition effect. One morning
before she arrived at work, I checked by her desk and saw samples of the sentences,
which were just the right level of difficulty, except for some at the top of the sheet
that were far too simple. I left her a note telling her to drop those and pick more
sentences as difficult as the ones at the bottom of the sheet. She came to my office
laughing at the note: The sentences were all from similar sources, and the “easy”
ones were sentences I had already read over the previous week. This illustrated a
second problem with using one’s own subjective experience as a basis for judgment
for others, in that I was probably picking sentences that were nearly impossible
for many of the student participants to understand.

Such an effect of specific past experiences on judgments may be ubiquitous
and produce biases that are difficult to appreciate or escape. A similar phe-
nomenon occurs when people are asked to rate the objective difficulty of ana-
grams. We found that reading words in a first phase increases the probability that
people can then solve anagrams of those words in a second phase, and increases
the speed with which they solve them (Kelley & Jacoby, 1996). However, people
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REAL-WORLD ESTIMATION: ESTIMATION MODES
AND SEEDING EFFECTS

Norman R. Brown

I. Introduction

More people live in Ethiopia (64 million) than in the Untied Kingdom (59 million).
Located at 34° north latitude, Atlanta, Georgia is just one degree north of Tijuana
Mexico. At the moment, Bill Gates is worth about $64 billion; the GDP of Tunisia
(with its population of 9.7 million people) was $63 billion in 2000. Montreal is
about 2900 kilometers from Edmonton, Alberta; the distance between Edmonton
and the city of Chihuahua in Mexico is about 2800 kilometers. At $48,000 a new
Honda S2000 cost more than a new BMW Z3 sports car which goes for $45,000.
etc, etc. . .

To many people, these facts taken separately, or in tandem, are surprising, even
counterintuitive. From a cognitive perspective, this is an interesting response be-
cause it suggests that people do have intuitions about many different real-world
quantities and that these intuitions can be very wrong. At the same time, €xpo-
sure to numerical facts like these can be highly informative. This latter point has
been made a number of times using a method called seeding the knowledge-base
(Bostrom & Brown, 2001; Brown, 2001; Brown, Friedman, & Lee, 2001; Brown
& Siegler, 1993, 1996, 2001; Friedman & Brown, 2000a,b; Friedman, Kerkman,
& Brown, in press-b; LaVoie, Bourne & Healy, in press; Murray & Brown, 2001;
Walbaum, 1997). In the usual seeding experiment, participants first provide nu-
merical estimates for a set of items; they then learn the actual values of a subset
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