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A ConnectionistM odelof Sem anticM em ory:
Superordinate structure w thout hierarchies

G eorge S.Cree (gcree@ uw o Ca)
D eparm entof Psychology, 1151 R ichm ond Street
London, Ontario N 6A 5B 8 Canada

KenM cRae kenm @ uwo ca)
D eparm entof Psychology, 1151 R ichm ond Street
London, Ontario, N 6A 5B 8 Canada

Symbolic, spreading-activation models of semantic
m em ory represent subsetsuperset relationships am ong
concepts as distinct, hierarchical levels of nodes
connected by “sa” lnks (€g. Quillian, 1968).
Num erous theoretical and em pircal argum ents have
been leveled against this approach Eg. Dean &
Sloman, 1995;Rum elhart & Todd, 1993), Including (1)
the difficulty such models have I accounting for
fam flarity and typicality effects, @) that category
m em bership is often unclear, ) that iem s can belong
to muldple categories, @) that some categories are
more hntemally coherent than others, ) that general
propertes do not necessarily take longer to verify than
specific properties, and ) that som e general category
menbership whtons can be verified faser than
goecific category m em bership =lations.

W e present a novel connectionist m odel of sem antic
memory that offers potential solutions to these
problem s. The m odel, an extension of M cRae, de Sa &

Seldenbergs (1997) and Cree, M cRae & M dNorank
(1999) models of semantic memory, was taned t©
com pute distrbuted pattems of sem antic features fiom

worl form s. Sem antic feature production nom s w ere
used to derive basic-level representations and category
m em bership for181 concepts taken from M cRae etal’s
(1997) property nom s. Basic-level eg. dog) and
superornate-level  g. aninal) ooncepts were
1epresented over the sam e setof sem antic features.

The training schem e was designed to m i ic the fact
that people sometines rfer t© an exemplar wih is
basic-level label, and som etim es w ith its superordnate-
Jevel Ibel. Two types of training trials were used. Tn
90% of the ttaning trals, bagic-level word fom s
m apped to thelr sem antic representation, Nsantiating a
one-to-one m appng . The occuntence of each of the 181
basic-level exem plars during traning was scaled by
fam fliarty mtings that were collected from  hum an
participants. n the rEmaining 10% of the trials, a
superordnate word form w as trained by pairing itw ith
one of is exemplbrs’ smantic 1epresentations.
In portantly, each sem antic representation mcluded n a

category w as paired w ith that superordinate w ord form
w ith equal frequency (ie., typicality wasnotbuiltin).

The model was used to sinulate data from  typicality,
superrnate-exemplr  priming, and category-
verification experim ents. n explaining the hum an data,
em phasis w as placed on the le of conrelations am ong
features, the fam iliarity of concepts, category size, and
on the distncton between off-lne and on-lne
processing dynam ics. Specifically, settled attractor
sates for superordnate-level concepts are com posed of
a greater number of units wih sates on the lnear
com ponentof the sigm oidal activation finction, m aking
1t eagier, for exam ple, for the netw ork t move from a
superordnate mEpresentation t© any other during
tem poral, on-line processing .
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