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Trace Synthesis

in Cued Recall

Leion Erik NYSTROM AND JAMES L. MCCLELLAND
Camnegie Mellon University

Several memory models propose that recall

may combine traces of different memories.

Such models predict blend erors during cued recall. To examine memory blending during
recall, four experiments were performed. 1n each experiment, subjects rated the plausibility
of several sentences, many of which shared words with onc other sentence. Later, they were
asked to recall words from a single sentence to complete partial-sentence cues. When the
cue matched two study sentences, subjects made blend errors, recalling one word from each
study sentence more frequently than in a control condition. Blend errors were refatively

infrequent, however, occurring oa about 5% of

opportunitics. A good account of the results

was provided by a stochastic interactive activation model that causes biead errors by syn-
thesizing traces during retricval.  © 1992 Academic Press, lac.

Many current models of memory account
not only for recall and recognition pesfor-
mance, but also for the prototyping and
generalization found in concept formation
experiments (Knapp & Anderson, 1984;
McClelland, 1981; McClelland & Rumel-
‘hart, 1985). As a class, such models might
be called trace synthesis models, because
in all of them the representation retrieved at
recall is some form of synthesis of multiple
memory traces. Various models differ in
their choice of storage representations;
some store cach trace separately (McClel-
land, 1981; Hintzman, 1986) while others
use superimposed or holographic storage
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involving matrices (Hinton & Anderson,
1981; McClelland & Rumelhart, 1985;
Humphreys, Bain, & Pike, 1989) or vector
convolutions (Metcalfe Eich, 1982; Mur-
dock, 1982). Regardless of the form of rep-
resentation however, retrieval processes in
all of these models can lead to prototyping
because they involve an activation of more
than one trace to produce a set of properties
that might not correspond to a single trace
as originally stored.

Consequently, it would seem that any of

‘these models would also predict abundant

errors during normal recall—blend errors,
mixing properties from more than one
trace. For models which store each trace
separately, this synthesis of multiple traces
could occur during retrieval, while for mod-
els which superimpose traces in memory,
the synthesis could occur during storage. It
appears that the synthesis-at-retrieval and
the synthesis-in-storage classes of models
make similar predictions in most circum-
stances (McClelland & Rumelhart, 1985)
and this paper is not intended to distinguish
between them.

Not all models of memory retrieval as-
sume that recall involves a synthesis of
multiple memory traces, however. Some
models view the recall process as a search
through memory to find just one single
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