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Abstract

Are dissociations between categorization and explicit
memory In tests of amnesics and nom als evidence for
mulbple mem ory system s? O r could these dissociations
e artifacts arising from m ethodologies used In som e ex-
perim ents? W e report a series of studies exploring this
issue. U sing nom als in various states of sim ulated am -
nesia we show that categorization at test is well above
chance even I the absence of prior exposure to category
members. W e also show that subjects perform wellwhen
tested w ith item s that conflict w ith categories they had
studied earlier. W e argue that subjcts In some pama-
digm s can extract nfom ation about categories from the
test mther than ®ly on memory for sudied category
m em bers. In further studies, w e generalize these findings
to other stmuli and other category stuctures that have
been used I tests of am nesics and nom als.

Introduction

Do categorization and explicit memory rly on nde-
pendent neural m em oty system s? Evidence formultdple
system s com es from  dissociations betw een categoriza-
tion and explicitm em ory in studies of nom als and am -
nesics. Amnesics are reported to categorize at levels
com parable to nom als but are significantly worse at
explicit m em ory. Such dissociations seem t© inply that
Sseparate system s m ay exist and pose clear problem s for
theories that assime a single underlying memory sys-
tem , such asw ell-known exem plarm odels.

The evidence is clear that amnesics have inpaired
explicit or declarative m em ory. The focus of this paper
is on whetherdata firom studies testing am nesics clearly
provide evidence for intact abilities t© leam new per-
ceptual categories. Our goal is t© exam ine whether
som e categorization perform ance can be explained n
the absence of positing a separate Inplicit system for
category leaming that is spared In amnesi. Our ap-
proach has been to utlize the same paradigms and
m ethodologies found I the amnesia liteature t© sudy
nom al subjects under conditons that sin ulate aspects
of amnesia. To create “amnesia” in nom als, we used a
variety of technigues such as elin lnating the study ses-
sion altogether, nttoducing delays between study and
test, and sunepttiously swirhing the test stmuli
those from an unstudied category . W e follow the amne-

gia liemture In testng these effects using a variety of
stim uli, incliding distortions of dot pattems, cbjectlke
stm uli w ith discrete features, and simple form s placed
T categories separated by quadratic boundaries.

Ih thispaper, we review som e behaviomalevidence for
dissociations from  studies of am nesics and nom als. For
each case, we present data from studies we conducted
that provide a possible altemative explanation for ntact
categorization by amnesics. Due to gpace constaints,
we will only present our results In summ arized form
w ithout detailed description of the m ethods or statistical
analyses. Afler summarizing our inital work along
these Iines reported by Palm eriand Flanery (1999),we
describe several new experm ents that expanded upon
these mitial results I several in portantw ays.

Learming C ategories of D ot Patterns

A classic m ethodology for sudying categorization and
reoognition has been the Posner and Keele (1968) dot
pattem paradigm . To create a pattem, a sm allnum berof
dots are random ly scattered on a grid. To create a cate-
goty, a pattem is random Iy generated and designated
the prototype. Category m em bers are generated by ran-
dom Iy distorting the prototype by varying degrees.

Know lon and Squire (1993) used a varant of this
paradigm to testam nesics on categorization and recog-
nition. For categorization, subjcts were exposed t© 40
high distortions. Subjcts were tested on judging mem -
bers and nonm em bers of that category . For categoriza-
ton, members were 4 repetitions of the prototype, 20
ow distortions, and 20 high distortions. N onm em bers
were 40 random Iy generated pattems. For recognition,
subjects were exposed o five random pattems eight
tim es each. In the recognition test, they were asked t©
discrin nate betw een the five old pattems and five new
pattems. N o conective feedback w as provided in either
condition . Know on and Squire (1993) reported a dis-
sociation betw een categorization and recognition when
com paring am nesics and nom als. As shown In Figure
1, amnesics categorized as well as nom als but were
significantly in paired at recognition m em ory.

This dissociation seemed t© provide evidence for
separate system s.However, Nosofsky and Zaki (1998)
show ed thata single-system modelcould acoountfora
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Figure 1. Categorization and recognition accuracy
for controls and am nesics.

dissociation by sin ply assum ng that am nesics had de-
graded memory. A challenge for this theoretical possi-
bility was an extram e dissociation observed by Squire
and Know lon (1995). Their patient, E P ., was able to
categorize as well as nom als but recognition was en-
tirely at chance. Ttw ould be very difficult to form ulte a
single-system model along the lnes of Nosofsky and
Zaki that could predict chance recognition perfomm ance
1 the presence of nom al categorization perform ance.

To better understand the categorization perform ance
of amnesics, Palmeri and Flanery (1999) investigated
w hether prior exposure was even necessary to catego-
rize at test. O ne explanation for above-chance categori-
zation by amnesics is that it may be possible to group
item s during the test that looked sim ilar fprototypes and
distortions) into the m em ber category and group iem s
that did not ook sinilar @endom pattems) it the
nonm em ber category. W hereas, it is Inpossble t© tell
apartold from new pattemsw ithoutm em ory.

Palm eri and Flanery tested this possibility by produc-
g a state of profound amnesia in nom als. As a mise,
subjects were t©ld that pattems had been sublin hally
presented during an Initial word identification task.No
dot pattems were ever really presented. Subjects then
com pleted the sam e categorization and recognition tests
used by Know lon and Squitre. Smmilar to E P., our
sin ulated profound am nesics showed chance recogni-
ton. Yet, they showed above chance categorization.
Apparently, our subjects were ablk t© figure outhow t©
categorize m em bers versus nonm em bers by picking up
on the category stmcture clearly embedded w ithin the
test. They had no priorm em ories of any sort to =l on.

Experiment 1.W e extended this paradign by directly
com paring the perform ance of sinulated amnesics No
Exposure) to that of subjects who were exposed o the
study iem s Exposure) . H alf of the subjects w ere given
sublin nal exposure, as In Palmeri and Flanery, and
were tested on categorization or recognition; the other
half were given actual exposure, as In Know ton and
Squire, and tested on categorization or recognition. Re-
sults are shown n Figure 2. A s expected, the exposure
group could recognize item s well above chance but the
no exposure group oould only guess. Replicating
Paln eri and Flanery (1999), subjects n a no exposure
group could categorize wellabove chance. Subjects re-
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Figure 2. Categorization and recognition accuracy
In Experiment 1 for subjects exposed and not ex-
posed to category iEm s Palmeri& Flanery,2001).

celving no exposure did not categorize significantly
worse than subjects who were actually exposed to cate-
goty item s. A pparently, prior exposure to a category did
notprovide much, if any, benefit.

Experin ent 2.0ne cdtician of these studies is that the
mise used to nduce amnesia m ay have placed subjects
T a different m nd set from  that of subjects who were
exposed to m em bers. O ur “profound am nesics” m ay re-
alize they never saw any pattems and m ay think the task
is to discover the hidden category structure, som ething
they appear to do quite ably. So, one goal of this ex-
periment was t use a different paradigm for dem on-
strating that subjects m ay categorize based on nform a-
ton they acquire during the categorization test. In this
experin ent, we sunepttiously sw itched the test stmuli
forsom e subjects o thatof an unstudied category .

Th addition, we clearly do notwant to draw the con-
clusion that people always ignore Inform ation about a
previously studied category In favor of infomm ation pre-
sented during a test. A second goal was to show that
when Inital exposure provides evidence for a clear
category stucture, subjects w ill use that infom ation t©
make category decisions inegpective of the m akeup of
the categorization test. To dem onstate this, we adapted
a paradigm used by Squire and Know lton (1995) . Th one
condition, subjkcts were Tnitially exposed t© 40 high
distortons of the prototype @0H ), exactly as was done
T earlier sudies. Th another condition, subjcts were n-
stead exposed t© 40 repetitions of the prototype @0P).
W e reasoned that subjects In the 40P condition should
have acquired clearknow ledge of the category structure
and should protest any suneptitious changes during a
test. By contrast, subjects 1n the 40H condition should
have acquirad little know ledge of the category stucture
and should go along w ith our suneptitious changes.

To verfy that different exposure conditions had a
significant effect on perform ance, we tested subjects In
the sam e way as our earlier studies after a one week de-
lay.Overall, 40P subjcts achieved 75 3% accuracy and
40H subjects achieved 651% accuracy. A s expected,
categorization accuracy was Influenced by the type of
Inform ation presented during nitial category exposure,
as was reported by Squire and Know lon (1995). 0 ver-
all perform ance of our 40H subjects was quite com pa-
Eble o whatwe and others have observed In this pama-



digm ; perform ance of the 40P subjects w as significantly
better than whatw e have observed before. So, Inform a-
ton presented during Initbal exposure can have a sig-
nificant effect on categorization perform ance.

A saway of sin ulating am nesia, w e tested a subsetof
subjects afftera severalw eeks delay . Butnow we tested
half on iem s generated from the prototype used t© gen-
erate item s they had seen before (Sam e condition) and
tested half on iem s generated fiom a novel prototype
D ifferent condition) . Thus, each subject was in one of
four conditions: 40P-Same, 40P D ifferent, 40H -Same,
and 40H D ifferent. Since all subjects view ed a different
random 1y generated set of stimuli, we can characterize
subjects In the D ifferent condition as receiving a cate-
gorization test ntended foranother individual.

As fusttated n Figure 3, we found that subjects In
40P-Sam e perform ed quite well, conectly categorizing
77 A% of the item s. H ow ever, subjects Tn 40P -D ifferent
were completely at chance categorizing the test item s.
W e suspect that these subjects tred to use the category
Inform ation they clearly had acquired earlier and could
not apply that know ledge when given a test com prised
of entirely novel item s. For subjects In the 40H condi-
tons, as we predicted, there was no significant differ-
ence In perform ance betw een subjects who were tesed
on the sam e stucture they w ere nitially exposed t© and
subjcts who were tested on a completely different
stucture. Congisent wih our previous results, these
subjects appear t© be making categorization decisions
based on what they acquired during the categorization
test, not on what they m ay have acquired during earlier
phases of the experim ent.

Sum m ary . The dissociation betw een categorization and
recognition reported by Know ton and Squire (1993)
TnitiaTly appeared to present strong evidence supporting
mulbdple m em ory system s theory. W e reported how the
cbserved dissociations betw een categorization and rec-
ogniton using distorted dot pattems m ay be explained
as a result of the particular m ethodologies used t© test
these Individuals. W e showed that very good categori-
zation perform ance can be achieved in the absence of
any prior exposure to the category members. W e alo
show ed that very good categorization perform ance can
be achieved when peoplke are tested on iem sthatare
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Figure 3. Categorization accuracy m Sam e condi-
ton and D ifferent condition for subjects studying
40 repetitions of a prototype 40P) and 40 high dis-
tortons of prototype @0H ) In Experin ent2.

different from what they had actually studied. But this
seem s t© only occur when subjects have been initHally
exposed to a very diffise category struicture consisting
of high distortions that are not very sin ilar to one an-
other.W hen subjects have been exposed to a clearcate-
gory stmucture through repetition of a single prototype,
they attem pt to categorize item s based on that acquired
category know ledge, not on mform ation presented dur-
ng the categorization test.

Leaming C ategories of O bjectL ke
Stin uliw ith D iscrete Features

Reed etal. (1999) ain ed to generalize the Investigation
of preserved categorization by amnesics by using ob-
Ject-lke stimuliw ith discrete features. The stim uli they
used, called Peggles, w ere draw Ings of anin als that var-
ied on nine binary-valued din ensions. To create a cate-
goty, som e Peggle was designated the prototype. Cate-
gory members were disortions of the prototype. Low
distortions shared 7 or 8 features of the prototype. H igh
distortions shared only 1 or 2 features. In the extreme,
an antiprototype had allnine features opposite t© thatof
the prototype. Stim uli that shared 4 or5 features of the
prototype were designated neutral item s that were half
w ay betw een the prototype and the antiprototype.

Subjects viewed 40 ow distortions of the prototype.
A fiter exposure, subjects were told that the anin als they
saw w ere allm em bers of a category, called Peggles, and
were then asked to make memberhonmember judg-
m ents, w ithout feedback, of 96 new item s. The test n-
cluded 12 repetitions of the prototype, 24 ow distor-
tons, 24 neutral item s, 24 high distortions, and 12 repe-
titdons of the antiprototype. Subjects w ere also tested on
their ability to complete a cued-recall test dentifying
both values of the 9 din ensions of the Peggles.

Reed etal. (1999) found thatam nesics w ere in paired
at an explicit cued-recall task but could categorize at
levels com parable t© nom als. But, two of their amne-
sics actually categorized stmuli opposite to the way
they should have. That is, they m isgkenly called the
prootype and low distortions nonm em bers and called
the antiprototype and high distortionsm em bers.Reed et
al. suggested that am nesics had a spared i plicit cate-
gory leaming system that parttioned members and
nonm em bers but that perhaps declarative m em ory was
needed to rEmember which partiton conesponded to
the item s they had previously been exposed to.

Experin ent 3. Follow Ing the them e of this paper, we
propose an altemative explanation. D uring the categori-
zaton test, subjects were shown the prototype many
tines and were shown low distortons that were very
sim ilar to the prototype. They w ere also shown the antd-
prototype many tin es and were shown high distortions
that were very sinilr t the antprototype. In other
woms, there were two clear clusters of item s presented
during the categorization test. If subjects could pick up
on the category structure em bedded w ithn the testing



sequence to cluster stm uli nto two groups, they would
be able to correctly partition the stim uli into tw o catego-
res. But, they would notbe able t© unam biguously de-
cide which cluster corregponded to the category they
were Initially exposed t© w ithout relying on m em ory of
som e sort. M ight this be a m ore reasonable explanation
of the category swirhing by amnesics previously re-
ported by Reed etal?

The goal of this experiment was to test whether sub-
Jects m ight be categorizing in part by extracting nfor-
mation from the stucture of the categorization test. W e
tested subjects In three conditions: Inm ediate, D elayed,
and Novel. The Inm ediate condition was essentially a
replication of Reed etal. (1999). In the D elayed condi-
ton, subjects w ere exposed to the category and then re-
tumed one week Iater to be tested In the same way as
subjects In the Inm ediate condition. In the N ovel condi-
ton, subjects w ere also exposed to the category and re-
tumed one week later. The stim uli presented for catego-
rization in the N ovel conditdon contained an em bedded
category structure that contradicted what w as presented
during Initial exposure. To do this, a neutral item with
respect to the prototype that was used t© generate stim -
uli from the orighal exposure session was picked at
andom and designated the "prototype" for purposes of
creating a new categorization test sequence. From this
novel prototype, low distortions, neutral iem s, high dis-
tortons, and an antprototype were created. Note that
the “antprototype” forthisnew stucture would also be
considered a neutral item w ith respect to the prototype
that was used to genemate item s subjects w ere orighally
exposed to. The novel categorization test consisted of
12 repetitions of the novel prottype, 24 low distor-
tons, 24 neutral item s, 24 high distortions, and 12 r=pe-
ttbons of the novel antiprototype.

Letus genemate som e predictions for the N ovel condi-
ton. If subjects are categorizing based on w hat they had
been previously exposad o, they should categorize the
“prototype” and the “antiprototype” In this novel test
sequence equally, as half way betw een the m em ber and
nonm em ber category wih respect to what they had
orginally studied. However, if subjpcts arr instead
picking up on the clear category structure embedded
w ithin this novel test sequence, they should group the
“prototype” and its distortons In one category and
group the “antiprototype” and is distortions 1 another
category . Half of the subjects would call the “proto-
type” group the m em bers and half would call the “anti-
prototype” group the m em bers.

Now to the results. First, as shown In the rightportion
of Figure 4, perform ance In the recall task was signifi-
cantly inpaired in the Delayed and Novel conditon
compared t© the Inm ediate condition. A1, as shown
n the left of Figure 4, subjects I the Inm ediate and
D elayed conditons show ed com parable categorization.

Sooring categorization data for subjects n the Novel
condition was som ewhatm ore com plicated (Palmeri &
Flnery, 2001). Essentially, what we first ddwasto
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Figure 4. Categorization and cued-recall accuracy
I the Inmediate, D elayed, and Novel conditions
of Experiment3 (Palmeri& Flanery,2001).

m easure the difference in m em bership endorsem ents for
the “prototype” and the “antprototype.” Recall that if
subjcts were categorizing these two crtical stmuli
w ith respect to what they had actually been exposad to,
they should be indifferent at categorizing these item s as
m em bers or nonm em bers. To the contrary, we found a
53 6% difference n m embership endorsam ents for the
“prototypes” and the “antiprototypes!” Subjects were
clearly discrim nating betw een these item swhen m aking
category m em ber judgm ents. N ext, if a particular sub-
“ect judged the “prototype” m ore offen t© be a m em ber
then we judged categorizations of the low distortions as
members and high disortons as nonmembers © be
“conect! regponses; if a particular subject judged the
“antprototype” mor often to be a member then we
Judged categorizations of the high distortions as mem -
bers and low distortions as nonm em bers to be “conect”
responses. Figure 4 digplays categorization accuracy for
the N ovel condition using this scoring m ethod @ctually,
we soored the Inm ediate and D elayed conditons In the
sam e way to m ake the reported results consistent) . W hat
should be clear from the figure is that subjects In the
Novel conditon discrin hated between members and
nonm em bers in a way thatw as consistentw ith the stuic-
ture embedded w ithin the testing sequence and not on
m em oty forwhat they had seen a week earlier. A sw ith
Experinent 2, we found compamble perform ance be-
tw een subjects who were tested on categories they actu-
ally studied and subjects who were tested on categories
that contradicted w hat they had actually studied.

Summ ary. In this experin ent, w e extended a paradigm

used by Reed et al. (1999) to contrast categorization
and recall by am negics and nom als. They observed in -
paim ents n cued recall by am nesics com pared t© nor-
m als, but there w as little difference In categorization be-
tween the two grmoups. Howevey, they did observe that
two of their amnesic individuals categorized m em bers
of the previously sudied category as nonm em bers and
nonm em bers asm em bers. W hile Reed et al. nteypreted
these results In tem s of an Implicit memory for the
category, we Instead provided evidence that this ability



to discrimate members fiom nonmembers m ight
emerge fiom a clear category distnction embedded
w ithin the testing sequence.

Leaming C ategories D escribed by
aComplex QuadraticRul
Can individuals w ith explicitm em ory in paim ents leam
o categorize stmuli 1 accordance wih a complex
categorization mile? Filoteo etal. (n press) had nom als
and amnesics leam categories described by what they
chatracterized as a complex quadmtic mile. Subjcts
leamed tw o categories thatw ere defined by m ultivariate
nom al distrbutions. Figure 5 displays the equal lkeli-
hood contours for the category stuctures utilized by
Filoteo et al. (n press). Because the categories are de-
fined by nom al distrbutions, the two categories over-
lp, =0 perfect perfomance is mmpossble. Al as
shown I the figure, leaming the categories required
subjcts o hitegmate nform ation across both stm ulus
dim ensions; in the language of decision boundary the-
ory, leaming these categories required the form ation of
a quadratic fonlinear) decision mile. This m anipulation
was of theoretical inportance because som e work has
suggested  that amnesics cannot htegrate nform ation
acrossm ultple din ensions R ickard & Grafman, 1998).

The stimuliused by Filbteo etal. (n press) consisted
of a horizontal and a vertical 1ne connected at the top
left comer. The length of the horizontal and vertical
Iines varied In accordance w ith the distrbutions shown
T Figure 5. It is inportant t© note that the “diagonal”
distrdbution consisted of stimuli for which the lne
Iengths are highly conelated; h otherw oxds, they form
the left and top portions of a square (square category) .
The “cirular” distdbution consisted of stimuli for
which the line lengths are unconelated; I otherw oxds,
they form the leftand top portions of various rectangles

(rectangle category). On each trial of the experim ent,
subjcts were presented wih a stmulus random
drawn from either the square or the rectangle category,
categorized itas amemberof category A orcategory B,
and received conrective feedback .

Filoteo etal. cbserved the accuracy in the last 100 tri-
als to be 85% fornomalsand 84% foramnesics. They
conclided that amnesics appear to be able t© acquire
categories defined by a com plex quadratic mile. To test
whether an amnesic could retain that mile over a delay
period, they tested one amnesic and one nom al aftera
one day delay . Subjects com pleted a single block o£100
trals I which they received conective feedback on
every tral, justas In the orighal traning. A ccuracy was
92% forthe nom alindividualand 89% forthe amnesic.
Thus, am nesics and nom als appear o be able © leam
and retain a quadratic categorization mile.

Experin ent 4. The Fibteo et al. results suggest that
am nesics can leam and reah a category described by a
com plex quadratic mile that requires ntegrating nfor-
mation from two stm ulus din ensions, height and w idth.

However, these stimuli can also be described M an al-
temative w ay by mtating the dim ensions by 45 degrees.
That is, we can altematively describe the dim ensions as
chape and size. The square and rectangle categories
contain stimuli of the sam e shape and can be catego-
rized by a very sin ple shape nile mather than a com plex
quadratic mule. Filoteo etal. rejected this possibility, ar-
guing that their subjects w ere leaming a com plex quad-
mtc mle requiring an ntegration of inform ation along
tw o Independent stim ulus dim ensions. But, we are puz-
zled by how these subjectswere able to leam a com plex
categorization mile so quickly, raching asym ptotic per-
form ance after less than 100 trals, when other categori-
zaton experments exam ning quadmatic boundaries
have required m any days of taining t© reach asym ptote.

To illustate that subjects m ay notbe leaming a com -
plex quadmatic mule, but m ay Instead may be leaming a
sinple shape mle, we mwplicated and extended the
Filoteo et al. study using three conditons. Tn the first
conditon, we used the sam e stim uli and category struc-
tures as Filoteo et al. SquareR ectangle condition). Th
the second condition, subjects were ttatned on sin ilar
samuli, but both multdvariate category distrbutions
were chifted along dinension 1. Tn this way, the diago-
nal category distrbution still had height and w idth cor-
rlated, but theirvalues w ere notequal — In otherw oxds,
the stim uliw ere rectangles of the sam e shape thatvaried
n size RecengkRectangle conditon). In the third
conditon, we used very different stm ulis din ensions
of cirle size and angle of a diameter lne Cicle-
Linef irle-Line conditon) that cannot be ntegrated
Iike the height and w idth of line segm ents; these dim en-
gions w ere roughly equated for discrim nability w ith the
heightand w idth dim ensions.

Performance In the Squares and Rectangles condi-
tonswere compamble 81% and 78% accuracy, respec-
tvely). Perform ance 1 the CircleL.ine conditon was
far worse (68% accuracy). These results suggest that
am nesics m ay nothave been leaming a com plex quad-
mtc categorization mile at all, but may have nstead
been leaming a very sin ple shape nile.

Another issue w ith the Filoteo etal. (in press) resuls
regards the retention of the categorization mile aftera

Dimension 2
(Width )

Dimension 1

(Height)

Figure 5. Equal probability contours for categories
used by Filoteo etal. and used n Experin ent4 .



delay. Tn the second session of their experim ent, sub-
Fcts received feedback after each trial, sin ilar t© what
they had experienced during training. D id the am nesics
display a r=alm em ory for the categorization mule ordid
they express a savings n releaming a very sinple cate-
gorization mule? To show thatdifferent kinds of catego-
rization tests can reveal different levels of know ledge
about categories, w e brought our subjects back afterone
day and tested them in three different ways. First, we
tested them without feedback on stmuli drawn from a
uniform distrbution across the entire set of possble
stmuli. Second, we tested them without feedback on
stim uli drawn random Iy fiom the two category disadbu-
tions. Thid, we etaned them wih feedbadk, as was
done by Filoteo et al. A though subjects reached com -
pamble levels of perform ance In the Squares and Rec-
tangles conditon on the first day, subjects were much
better when tested on the uniform distodbution w ithout
feedback I the Squares condition (96% ) than the Rec-
tangles condition (79% ). By contrast, In the other two
testing conditons W ithout feedback and wih feed-
back), perform ance w as com parable for the Squares and
Rectangles conditon 82% and 80% accuracy, respec-
tvely) . It appears that the different categorization tests
can reveal differential know ledge of the categories.

Summ ary and C onclisions

W e found evidence thatnom al subjects can acquire -
form ation about categories in the absence of prior study
and In opposition to prior sudy. In our experin ents,
perform ance by subjcts I these conditions was not
significantly different from performance by subjects
who actually received prior study and who were tested
on iem s consistent w ith their prior study. O ur results
dem onstrate that classification decisions m ade during a
categorization testm ay notbe based solely on mfom a-
ton acquired during a study task, butm ay also be based
on Inform ation acquired during the test itself. A s a gen-
eral pont, w e argue that care m ustbe taken In selecting
item s fora categorization test so as not to provide addi-
tonal inform ation about the categories being tested or
0 asnot to change the nform ation about the categories
that m ay have been previously acquired. In the present
experin ents, subjects were tested In such a way that it
w as possible to extract inform ation about the categories
from the tests them selves. Subjects werr repeatedly
tested on the category prototype (four tim es In Experi-
mentl, welve tin es h Experin ent 2) and were tested
on many low distortons that were very sin ilar to the
category prototype, conditions particularly am endable
o unsupervised category leaming. A preferable way to
test Individuals n an neutralm annerm ghtbe to ssmple
all possble test stmuli fiom a uniform distrdbution, as
we did In the lastexperin ent. A lthough itm ay be possi-
ble to partition such test stimuli nto som e artbiary set
of categories, only by chance m ight this partition m atch
the correct category discrim hation w ithout elying on
mem ory forstuidied item s.

Aswe sated at the outset, our results may have in -
plications for understanding the reltionship between
categorization and other form s of m em ory. The ability
of am nesics to categorize stim uli coupled w ith theirin -
paim ent at recognizing or recalling stm uli has been
taken as evidence for multple memory systems €g.,
Know lon & Squire, 1993; Reed etal., 1999; Squire &
Know ton, 1995; see, however, Nosofsky & Zaki,
1998). If the paradigms used by some nnvestigators
pem it category acquisition from the categorization test
by contrast, the explicit memory tasks used In these
experin ents cannot be accurately performed w ithout
mem ory for the studied item s), then the strength of this
dissociation may be questioned. Tt seem s prudent to
forgo strong conclusions about Independence or nonin-
dependence of findam ental aspects of hum an cognition
untlm ore convincing paradigm s are em ployed.
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