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C
IIIO

rieI.
S

ucb m
odels predict bIeIId enon duriaa cued recall. T

o eum
iD

e m
em

ory bIeodiaa duriaa
recall, four e

a
p
e
n
a
.
u
.
 
w
e
r
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 perform
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 eacb eaperim

eD
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v
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n
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D
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n
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ere
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e
D
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t
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 C
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bjectllll8de bIeod enon, rec:8IIiD
a O

D
e W

O
ld &

om
 C

IIC
b

lIudy IC
D

lC
nce m

ore I'requenlly 
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.
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M
any C

U
JT

C
nt m

odels of m
em

ory ac:c:ount
not only for recall and rec:opition perfor-
m

ance, but also for the prototypiq and
generalization found in concept form

ation
experim

ents (K
napp &

. A
nderson, 1984;

M
c
C
l
e
l
l
a
n
d
,
 
1
9
8
1
;
 
M
c
C
l
e
l
l
a
n
d
 
&
.
 
R
u
m
e
l
-

hart, 1985). A
s a class, such m

odels m
ight

be called trace synthesis m
odels, because

in aU
 of them

 the representation retrieved at
recaU

 is som
e form

 of synthesis of m
ultiple

m
em

ory traces, V
arious m

odels differ in
t
h
e
i
r
 
c
h
o
i
c
e
 
o
f
 
s
t
o
r
a
g
e
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
s
;

som
e store each trace separately (M

cC
lel-

land, 1981; H
intzm

an, 1986) w
hile others
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n
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o
l
v
i
q
 
m
a
t
r
i
c
e
s
 
(
H
i
n
t
o
n
 
&
.
 
A
n
d
e
r
s
o
n
,

1981; M
cC

lelland &
: R

um
elhart, 198';

H
um

phreys, B
ain, .\ P

ike, 1
9
8
9
)
 
o
r
 
v
e
c
t
o
r

c
o
n
v
o
l
u
t
i
o
n
s
 
(
M
c
t
c
a
l
f
e
 E

ic:h, 1982; M
ur-

dock, 1982). R
cprdless of the form

 of rep-
resentation how

ever, retrieval processes in
all of these m

odels can lead to prototypina
because they involve an activation of m

ore
than one trace to produce a set of properties
that m

ight not correspond to a sinJle trace
as originally stored.

C
onsequently, it w

ould seem
 that any of

these m
odels w

ould also predict abundant
C

IT
O

l'S 
d
u
r
i
Q
 
n
o
r
m
a
l
 

rec:aU
-blend 

errors,
m

ixing properties from
 m

ore than one
trace. For m

odels w
hich store each trace

separately, this synthesis of m
ultiple traces

could oc:c:ur duriQ
 retrieval, w

hile for m
0d-

els w
hich superim

pose traces in m
em

ory,
the synthesis could oc:c:ur duriQ

 stonac, It
appears that the synthesis-at-retrieval and
t
h
e
 
s
y
n
t
h
e
s
i
s
-in-stonac classes of m

odels
m

ake sim
ilar predictions in m

ost circum
-

stances (M
cC

leU
and &

. R
um

elhart, 198.S)
and this paper is not intended to distinauish
betw

een them
.

N
ot aU

 m
odels of m

em
ory retrieval as-

sum
e that recall involves a synthesis of

m
ultiple m

em
ory traces, how

ever. Som
e

m
odels view

 the recall process as a search
through m

em
ory to find just one single
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trace w
hose properties satisfactorily m

atch
a cue. T

races m
ight be view

ed as files, w
ith

the task of recall as the selection of a file
from

 w
hich to read aU

 thc desired inform
a-

tion. M
ost m

em
ory m

odels before the 
1980s

had this character. It w
ould be possible in

such a "
singlc-tracc " m

odel to 
synthcsizc

traces during cncoding: one could im
aginc

that as som
eone encoded a ncw

 trace, they
m

ight havc brought older traces to m
ind

and form
ed a new

 com
positc trace relating

thcm
 all, N

otc that this lim
ited form

 of trace
synthesis is available in synthesis-at-

retrieval or synthesis- in-stol'88e m
odels as

w
ell and w

ould be better characterized as
an elaboration than as a blend, B

ecause sin-
gle- trace m

odels do not synthesize m
ultiple

traces during either storage or retrieval,
they can easily avoid blend 

errors-ahough,
on the other hand, they do not autom

ati-

cally yield the prototyping or generalization
benefits found in the other m

odels.
S

hiffrin
s S

A
M

 m
odel of associative

m
em

ory (R
aaijm

akers &
 S

hiffrin, 
1981; G

iI-

lund &
 S

hiffrin, 1984) provides one exam
-

ple of a singlc-tracc m
odel. In the S

A
M

m
odel, cued recall proceeds as a probabi-

listic selection of a singlc trace from
 the

collection of all traces. T
he probability of

selecting a liven trace is essentially a func-
tion of a baseline strength of thc trace as

w
cll as the degree of m

atch 
betw

een the
cuc

s properties and the trace s properties,
O

ncc selected, all properties of thc trace
are accessible, and no other traces w

ill be
accessed. A

nother prom
inent 

single-trace
m

odel is A
nderson

s A
C

T
 theory (1976;

1983), w
hich represents episodically or

gram
m

atically related inform
ation as being

subsum
ed under a single "

trace " node; the
goal of recall is the selection of one of the
possible trace nodes, as a function of the
activation of the nodes subsum

ed under it.
A

s w
ith S

hiffrin
s m

odel, once a 
single

trace is selected, all of its constituent infor-
m

ation (the subsutr.cd nodcs) can be re-
tricved w

ithout interference from
 other

traces. N
either m

odel predicts blend er-
rors.

W
e can see then that 

single-trace and
trace synthesis m

odels m
ake contrasting

predictions about the existence of blend er-
rors during recall. S

ingle-trace m
odels pre-

dict that traces should not be blended, be-
cause tl\ey retrieve each trace as an intact
w

hole, B
y contrast, synthesis-at-retrieval

and synthesis- in-storage m
odcls seem

 to
predict an abundance of blend errors, be-
cause they fail to explicitly keep each trace
intact during thc recall process, T

he intent
of this paper, therefore, is not to separate
synthesis-at-retrieval from

 synthesis-
in-

storage m
odels. F

or now
, w

e w
ill set syn-

thesis- in-storage m
odels aside, and return

to them
 in the G

eneral D
iscussion. R

ather,
the purpose of this paper is to exam

ine the
phenom

enon of blend errors during recall in
order to assess the validity of predictions
from

 the synthesis-at-retrieval account; to
explore w

hether a coherent fit to a body of
data can be obtained from

 a m
odel of that

type; and to exam
ine w

hether and to w
hat

extent the data are consistent w
ith the other

types of m
odels,

T
he particular synthesis-at-retrieval

m
odcl that w

c w
ill consider hcrc is the

m
odel of M

cC
lelland 

(1981). M
cC

lelland
outlined a connectionist m

odel of m
em

ory
w

herein each trace consists of one "
in-

stancc " unit representing the trace as a
w

holc along w
ith " property " units for cach

of the trace
s properties, P

roperty units
w

ithin a trace reinforce each others
' activa-

tion through bidirectional connectiolls to a
central instance unit, w

hile inhibiting the
activation of alternative property units
from

 other traces (see F
ig, I), T

races w
hich

share a property actually share the sam
e

property unit. D
uring retrieval, every tracc

in m
em

ory can therefore becom
e active to

the extent that it shares the properties of a
recall cue, represented by activating som

e
property units, as w

ell as to the extent that
its properties reinforce one another through
the instance unit, T

he inhibition 
betw

een
non-shared properties of different traces
also influences the final activation of a trace
as sim

ilar traccs com
pete for activation.

F
IG

, I, T
he synthesis-at-relncnl m

odel of M
cC

lelland (1981), 
T

he sotid black units in the central
pool are the instance units, w

hile tile units w
ith nam

es arc tile property units. T
he units 

c:oonec:teII w
ith

double-headed anow
s arc m

ulually U
C

ilalO
f)', 
A

ll tile units w
ilhin tile sam

e pool arc m
utually iahib-

iiO
f)',

T
hose property units w

hich ultim
ately re-

m
ain active after a settlins period of activa-

tion and com
petition constitute the recalled

inform
ation, regardless of w

hether thcy all
occurred in thc sam

e trace. 
T

herefore, if
tw

o traces share properties that are all ac-
tivated by a recall cue, after a settling pe-
riod, som

e of one of the trace s unique
properties m

ight be active w
hile som

e of
the other trace

s unique properties re-
m

ained active-a 
situation leading to a

blend error.
T

he question therefore ariscs: Is there
any evidence that blend errors really do cx-
ist? P

ast experim
ents have suggested that

m
em

ories for facts and experiences can in-
deed com

bine w
ith each other. F

or in-
stance, the body of literature dealing w

ith
story recall, dating back to the w

ork of B
art-

lett (1932), has dem
onstrated that subjects

tend to m
isrem

em
ber portions of stories in

accord w
ith their ow

n bacqround know
l-

edge, H
ow

ever, it is not entirely clear to
w

hat degree subjects in these experim
ents

had activcly elaborated on a story durins

m
em

ory encodins, tryins to m
ake sense of

an unfam
iliar text by integrating their past

know
ledge w

ith their m
em

ory for the story,
S

im
ilar reservations apply w

hen evaluating
m

ore recent w
ork on integrative m

em
ory

for sentences follow
in. B

ransford and
F

ranks (1971); the blendins of sim
ilar sen-

tences in these experim
ents m

ay w
ell have

occurred durins encoding. A
s w

e D
oted ear-

lier, though, all m
odels allow

 for trace syn-
thesis during encodins, E

ven single-trace
m

odels can easily account for "
blends " in

circum
stances w

here subjects com
bined in-

form
ation during encoding, because the

traces form
ed during such encodins w

iD
them

selves already represent "
blended"

inform
ation, F

or instance, if a subject has
consciously com

bined tw
o sentences shar-

ins an agent, thereby fonnins a new
 i8rgcr

trace, subsequent cueing w
ith that agent

can brins forth the com
bined sentence trace

as a 
single 

trace. 1berefore, in order to dis-
tinguish single-trace from

 synthesis.at.
retrieval m

odels, the focus of an investip-
tion m

ust be directed to blending of sim
ilar


