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Introduction 
 

• Earlier studies (c.f. Federmeier & Kutas, 1999) found that the 

N400 effect for content words was modulated by lexico-

semantic relatedness. Words that were more closely lexico-

semantically related to the expected word produced smaller 

N400 effects than words that were more distantly related 

• Previous work by Kuperberg et al (2003) showed that verbs 

which violated the semantic-thematic constraints of their 

preceding inanimate subject noun-phrase evoked a P600 but 

produced no N400 effect. This same study found a strong N400 

effect, without a P600 effect, for verbs that only violated the 

pragmatics, but not animacy constraints, of the preceding 

context. 

• Finally, Friederici & Frisch (2000) showed that although verbs 

which violated the semantic-thematic constraints of their 

preceding arguments evoked a P600, no P600 was observed to 

nouns that violated the semantic-thematic constraints of their 

preceding arguments. Instead such violations elicited an N400 

effect. P600 were seen for noun-phrases in conditions that 

violated the argument structure of the preceding verb. 
 

The Present Study 

• This study aimed to examine the interaction between lexico-

semantic association and animacy on the processing of noun 

Agents within passivized sentence structures. 
 

Predictions 

1. Pragmatic violations would lead to an N400 effect that would be 

modulated by lexico-semantic association 

2. Animacy violations would likewise evoke an N400 effect that 

would be modulated by lecico-semantic association. 

3. Animacy violations may produce a P600 if they are perceived 

as violating the argument type licensed by the preceding verb. 

Results 
•N400 (300-500ms) 

•No N400 effect was found for the associated pragmatic 

violation compared to control condition  

•A robust N400 effect was found for the non-associated 

pragmatic violation and both animacy violation 

conditions compared to control 

•An N400 effect was found for the associated vs. non-

associated pragmatic violation conditions 

•No difference in N400 magnitude was found for 

associated vs. non-associated animacy violation 

conditions. 

 

•Early P600 (500-700ms) 

•No P600 was found within this time window for any 

violation conditions 

 

•Late P600 (700-900ms) 

•No P600 effect was found for either pragmatic violation 

vs. control condition. 

•A significant P600 effect was found for both animacy 

violation conditions vs. control 

•A trend towards a P600 effect between associated and 

non-associated animacy violations was found, with non-

associated showing a stronger positive deflection. 

 

Figure 2a – Animacy Violations 

Associated vs. Unassociated 

Figure 3a –Pragmatic Violations 

Associated vs. Unassociated 

Figure 2b Figure 2b 

Figure 1 – Electrode Montage 
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Discussion 
 

• Despite the subjects’ ability to detect lexico-semantically 

associated pragmatic violations, no N400 effect  was found 

for this condition. This would suggest that these errors 

incur little, if any, semantic processing cost.  
 

•The lack of N400 modulation by lexico-semantic 

association for animacy violations may be due to a ceiling 

effect in terms of costs of semantic integration.  
 

•Only animacy violations produced a P600 effect. This 

effect was only weakly modulated by lexico-semantic 

association. This suggests that animacy of Agents may be 

both semantically and syntactically informative. 

• Taken together, these findings suggest that animacy 

violations on Agent nouns are qualitatively different from 

pragmatic violations, with the former incuring both 

semantic and syntactic integration costs, neither of which 

is regulated by lexico-semantic association, while the latter 

incurring only semantic integration costs which are strongly 

modulated by lexico-semantic association. 

Method 
20 participants (9 female, mean age = 19.85 years) right-handed 

native speakers of English normal or corrected-to normal vision 

 

Non-ambiguous passive sentences were constructed with 

animate noun Agents.  

Violated sentences replaced these Agents with either animate but 

pragmatically unlikely ones (pragmatic violation) or inanimate 

Agents (animacy violation), which were thematically unexpected 

given the preceding sentence structure. 

In order to dissociate effects of lexico-semantic associations, both 

types of violations were further divided into those that were or 

were not strongly associated with the preceding context, yielding 

a total of four conditions. 

 

Participants read sentences word by word and made judgments 

as to whether the sentence made sense or not. 

 

Total of 384 trials  

48 trials for each of the five conditions described 

144 normal filler sentences, 96 of which contained an inanimate 

subject 

Example sentence 
At the church the baptism was conducted by the minister in a 

formal manner. (Critical noun in bold, underlined) 
 

Violations 

Animate Inanimate 

A
s
s
o

c
ia

te
d

 

At the church the 

baptism was 

conducted by the 

infant in a formal 

manner. 

At the church the 

baptism was 

conducted by the 

bible in a formal 

manner. 

N
o

n
-

a
s
s
o

c
ia

te
d

 

At the church the 

baptism was 

conducted by the 

author in a formal 

manner. 

At the church the 

baptism was 

conducted by the 

pen in a formal 

manner. 

Figure 4 –Associated Violations 

Pragmatic vs. Animacy 

Figure 5 –Non-associated Violations 

Pragmatic vs. Animacy 
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Figures 2a and 3a show the scalp distribution of all 

five conditions. 

Figures 2b, 3b, 4 and 5 show enlargements of the Pz 

electrode. 

Note that the control contion and associated 

pragmatic violation do not differ in either the N400 

nor P600 region. 

Contrariwise, a clear N400 effect can be discerned 

starting at approximately 300ms and continuing until 

450ms post stimulus onset, for the non-associated 

pragmatic and both animacy violations. 

A strong positive deflection, a late P600, can be 

observed in figure 2b for both animacy violations. 

Associated Non-Associated 
Figure 6 – N400 mean difference 

wave amplitude by condition 
Figure 7 –Late P600 mean difference 

wave amplitude by condition 

pragmatic               animacy              
Note: All difference wave amplitudes calculated by subtracting control condition amplitude from each violation condition 

Figures 6 shows the mean difference wave amplitude for the N400 

at the Pz electrode. A significant main effect of association was 

found for medial, lateral and peripheral columns. A significant main 

effect of animacy of Agent (i.e. animate vs. inanimate) as well as a 

significant association by animacy interaction was found for all 

electrode columns 

pragmatic              animacy              

Figures 7 shows the mean difference wave amplitude for the late 

P600 at the Pz electrode. No main effect of association nor an 

animacy by association effect was found,. A significant main effect 

of animacy of Agent was found for all electrode column.  
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