
Effects of verb class and frame frequency on processing 
 

Sudha Arunachalam and David Embick  
University of Pennsylvania  

{sarunach,embick}@ling.upenn.edu 
 

Both verb class (Gennari and Poeppel 2003; McKoon and MacFarland 2000, 2002; the 
latter henceforth MM) and syntactic frame frequency (e.g. Trueswell, Tanenhaus and Kello 1993) 
have been implicated as factors affecting sentence processing.  MM report that transitive 
sentences containing externally-caused change-of-state verbs (e.g. bend, freeze) take longer to 
read than sentences containing internally-caused change-of-state verbs (e.g. bloom, wilt). They 
claim this is because externally-caused COS verbs have a more complex lexical representation 
than internally-caused COS verbs. MM find this effect regardless of how often the verbs appear 
in transitive sentences in a corpus of naturally-occurring data. The extent to which frame 
frequency for particular verbs is also relevant is not examined. 

The present study examines the interaction of verb class and frame frequency. Twelve 
internally-caused COS verbs and twelve externally-caused COS verbs were chosen. Frame 
frequencies were counted using 100 tokens of each verb from the British National Corpus (BNC), 
and the verbs were split into four groups, along the dimensions high/low transitive, and 
internally/externally-caused. Because of the close associativity between internally-caused verbs 
and their subjects and objects (MM 2000), an effect that might lead to faster RTs in sentences 
with internally-caused than externally-caused verbs, we conducted a norming study in which 
participants were provided either just the verb or the verb with one noun phrase, and they filled in 
the remaining blank(s). The sentences were revised and the process repeated until none of our 
stimuli contained the exact phrases participants gave. Sentences were also controlled for 
plausibility (cf. Gruber and Gibson 2003). 

In a region-by-region self-paced reading time study, we found an effect of frequency of 
transitivity, unlike MM. Sentences with verbs that had a high rate of occurring in transitive 
sentences in the BNC were read significantly faster than those with a low transitivity rate 
(2746ms vs. 2949 ms, by subject, F(1,25)=3.59, p=.05). We also failed to find MM's observed 
difference between externally- and internally-caused COS verbs (2844ms vs. 2851ms, by subject, 
F(1,25)=.005, p=.90).  However, our observation of a difference between high transitive and low 
transitive sentences, across semantic class, suggests that both lexical semantic and usage 
frequency information should be available to the parser during sentence comprehension.  Our 
results also indicate that arguments for effects based on verb class must be careful to distinguish 
associativity and other factors beyond lexical representation as variables that might affect 
processing. 
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