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A basic assumption of the lexical decision task is that a correct response to a word requires 
access to a corresponding mental representation of that word. However, systematic patterns 
of similarities and dissimilarities between words and nonwords can introduce an inherent bias 
for or against a particular response to a given stimulus (e.g., word-stimuli can contain more 
vowels, nonword stimuli may frequently end with the same letter, etc.). When participants 
become aware of such a bias, for instance through implicit learning processes, reaction times 
may be affected and, most importantly, responses for particular stimuli may be guessed 
without requiring lexical access. We present a simple algorithm based on the Levenshtein 
Distance (LD) and one-nearest-neighbor classification (1NN) that can be used to derive the 
response bias for each stimulus in an experiment from the distribution of word and nonwords 
among the most similar previously presented stimuli. First, we will show that LD1NN is very 
sensitive to differences between words and matched nonwords generated according to 
different principles (i.e., random nonword generation, letter replacement, and various 
statistical pseudoword generation methods). Then, we will show that participants exhibit 
similar sensitivity by examining trial-level participant data from the English Lexicon project 
(Balota et al., 2007), the French lexicon project (Ferrand et al., 2010) and the British Lexicon 
project (Keuleers et al., in press). We will show that the algorithm's predicted biases for and 
against responses correspond to respectively faster and slower behavioral responses to 
stimuli. Finally, we will demonstrate how the LD1NN algorithm can be used to examine and 
limit the degree of inherent bias when designing an experiment and to control for existing 
bias in the statistical analysis of lexical decision data. The algorithm is described in Keuleers 
& Brysbaert (2011) and is freely available in the vwr library for R (Keuleers, 2011). 



Figure 1. Sample output of the LD1NN algorithm presented with the stimuli presented to a 
random participant in the French Lexicon project. Left panel: distribution of word bias for 
both words and nonwords generated with a statistical matching procedure. Right panel: 
cumulative average of word bias for words and nonwords; the grey line indicates the 
numerical bias for words based on the percentage of words vs. nonwords processed up to that 
point. 
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