
• Similar to orthographic neighborhood effects for visually presented words 
(e.g., Holcomb et al., 2002), spoken words from more dense phonological 
neighborhoods produced larger negative deflections between 200 and 500 
ms  than comparable words from smaller phonological neighborhoods 

• This effect of neighborhood density was larger and started earlier in a task 
that has been argued to tap sub-lexical and lexical level processes (lexical 
decision) than a task that relies on lexical-semantic processes (semantic 
categorization) 

• Word frequency  also produced differential effects as a function of task 
• However here larger late negativities were found for low frequency 

compared to high frequency words especially when a semantic judgment 
as opposed to a lexical judgment was required 

• The effects of word frequency onset later and extended over a longer 
epoch than the effects of phonological neighborhood density 

• Together these data demonstrate the power and flexibility of large 
database studies for examining the influence of a variety of variables on 
the time-course of word comprehension 

Methods 
960 words presented aurally, one at a time, during two blocked tasks 
• Semantic Categorization – press to animal names (Go/no-go) 
• Lexical Decision – press to pseudowords (Go/no-go) 

Items ranged in duration between 280 and 923 ms (M = 608) with a silent ISI of 550 
ms between words 
EEG data were digitized continuously from 32 scalp sites (.01 to 15 Hz) 
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Introduction 
 
• At least two previous ERP studies have used large sample sizes and large numbers 

of items to study the time-course of visual word processing (La Marche et al., 2010; 
Laszlo and Federmeier, 2014)  
 

• These studies have indicated that a variety of characteristics of visually presented 
words produce systematic differences in the timing and amplitude of various ERP 
components 
 

• The present study extended this work to auditory word processing  using the same 
approach as LaMarche et al 
 

• Specifically, we investigated auditory word ERP effects of:  
• Phonological neighborhood density (High vs. Low) 
• Word frequency (High vs. Low) 
• Task (Lexical Decision vs. Semantic Categorization) 

Participants 
35 San Diego State University students, 15 Females 
Mean age = 21 years 
Right handed, monolingual English speakers  
Normal hearing and normal or corrected to normal vision 
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Conditions 
Phonological neighborhood density (PND) – Defined as the number of words that 
differ from the target word by one phoneme. 
 

High PND condition – 100 words with the most phonological neighbors   
 -Mean number of neighbors = 36, Mean Levenshtien distance = 2.4 
Low PND condition – 100 words with the least phonological neighbors  
 -Mean number of neighbors = 1, Mean Levenshtien distance = 1.05 
 

Word Frequency – A measure of how often a word is used in it’s language 
High Frequency condition – 240 highest frequency words  
 -Mean Celex Frequency = 200 per million 
Low Frequency condition – 240 lowest frequency words  
 -Mean Celex Frequency = 4 per million 
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Lower frequency words elicit larger N400s and this effect is more 
pronounced during the semantic categorization task. 

Words with higher PND elicit larger N400s and this effect is earlier, more 
pronounced, and differently distributed during the lexical decision task. 


