Explaining the Pseudohomophone Effect
In Lexical Decision

Hedderik van Rijn & John R. Anderson
Department of Psychology
Carnegie Mellon University

In a typical lexical decision task, participants are asked tc
categorize visually presented letter strings as either existin
words or as “nonwords”. The most straightforward findings
in lexical decision studies are (1) that high frequency words
(“house”, “girl") and nonwords which are not similar to ex-
isting words (“yebe”) are responded to more accurately thai
low frequency words (“chute”, “lime”) and nonwords that are
similar to existing words (“baln”), and (2) that speeded con- i
ditions yield less accurate results. These findings have bee 81 smewvon-om-oo--- o
succesfully modeled in ACT-R (Van Rijn & Anderson, 2003) ‘ " ' "
by assuming that each trial corresponds to a single retrieve )
and that the retrieval latency is determined by the competitivé’9ure 1 Reaction time and proportion correct data for pseudoho-
latency equation. This model ignored phonological effects ianOphO”es derived from high frequent (HF) and low frequent (LF)
lexical decision like the pseudohomophone effect. asewords.

The pseudohomophone effect reflects the finding that non-
words with a pronunciation equal to a word (e.g., "brane”,

focks”) are harder to reject than regular nonwords. Z|egler,(e_g_, “brain” is represented as,f,a.i.n,/or/ /ain]). When

Jacobs, and Kippel (2001) have shown that the frequency 0fa letter string is perceived, we assume that the orthographic

the baseword (e.g., "brain”, "fox”) influences the accuracy in. f tion leads t t i di £ shonoloaical
visual lexical decision. This effect is in the opposite direc-!nfOrma lon eah§ oan a# olma IC enco ‘|‘ng 0 E)'o-n_o ogica
tion to what might be expected on the basis of a single-sho'f1 o.rmaltlon. This fwﬁy' ft e letter string brane r:nltlates a
retrieval mechanism. Instead of showinigherproportion  ctneval request of the ormblr,a,n.e,/br/ /ain]. The base

of errors, pseudohomophones derived from high frequenc{ﬁveI actlvatlonhdlffefrence; dhetermlne the re}neval tlfrpe' d'f'l
basewords havelawer proportion of errors than pseudoho- erences, e;]nd tI eretore Wf ¢ W'?'rds-are retrr|1eved sufficiently
mophones derived from low frequency basewords. ZieglefaSt &nough to eaver?mehorver[ ication. In tke speedhed Cﬁ”.’
et alhave suggested that this finding argues for a verificatiofiuoN: We assume that the par_ttlﬁ!patr;]ts (rjnadel_ sureftsg(t)t e_llr
mechanism as the quick retrieval of high frequency baseworﬁzzggﬂ(sjis %ﬁ/’e(r)]ntr?i\;e(;?e%%]ir\:v; ':Re t?meegva:irllaeb(l)e is oftrg:{
allows for a verification between probe and retrieved word. : '

This verification mechanism cannot be easily incorporated iﬁnjé’ﬂ%zgtesvrgf dfs():/\sirllleb\/eerrlgtcr?etiloe;iprgogrzszﬁéﬁ i?wzr?ltgjhhefzi;v
currently existing models of lexical decision. Ziegtdral's 4

experiment was conducted in German. frequent basewords, this explains the higher proportion of

Recently, Zeelenberg, Van Rijn and Wagenmakers (inerrors for the high frequent basewards.
preparation) have replicated the findings of Ziegeal in
English, see the solid lines in Figure 1. However, if the effect References
is indeed explained by a verification mechanism, the correctvan Rijn, H., & Anderson, J. R. (2003). Modeling lexical decision
ness pattern should be mirrored in speeded conditions. That as ordinary retrieval. In D. D. F. Detje & H. Schaub (Eds.),
is, if a response has to be given before the verification process Proceedings of the fifth international conference on cognitive
is finished, the retrieved high frequent basewords will induce modeling.Bamberg: Universétsverlag Bamberg.

a bias towards incorrect “word” answers. The dashed line irZiegler, J. C., Jacobs, A. M., & Kippel, D. (2001). Pseudoho-
Figure 1 represents the speeded condition and shows indeed mophone effects in lexical decision: Still a challenge for current
the opposite effect of the solid line, supporting the notion of models of word recognitionJournaI of Experimental Psychol-
a verification process. ogy: Human Perception and Performan@¥, 547-559.

We have extended the word representations that were used
in the ACT-R lexical decision model as presented in Van Rijn
and Anderson (2003) with phonological onset and rhyme
information. In the new model, each chunk representing
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resentation and an onset/rhyme phonological representation



