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Sentences can contain sequences of words that – in isolation – have an interpretation that 
deviates from the interpretation of the global sentence context they are embedded in. These 
so-called local syntactic coherent sequences have been shown to influence both reading-times 
(Tabor, Galantucci & Richardson, 2004) as well as fixation patterns in visual-world 
experiments (Konieczny, Müller, Hachmann, Schwarzkopf & Wolfer, 2009). In virtually all 
explanation attempts, statistical properties of the linguistic input are seen as the driving force. 
We provide further evidence for this claim by a) analyzing the influence of unigram-statistics 
on visual-world data and b) provide a connectionist (SRN) model that can account for the 
data. We show that the likelihood of the embedded sequence to occur in the local 
interpretation (in our case main verb instead of participle) determines the grade of distraction 
from the globally correct parse. 
 
In a visual world experiment, Konieczny et al. (2009) showed that in sentences like ‘Hans, 
dem die Astronautin überrascht den Außerirdischen vom Mars zeigte, …’, (Hans, whom the 
astronaut surprisedly (ambiguous: surprises) the alien from mars shows, …) participants’ 
fixations are drawn to scenes depicting the (globally incorrect) meaning of the embedded 
sequence ‘die Astronautin überrascht den Außerirdischen’ (the astronaut surprises the alien). 
To investigate the influence of statistical properties, we calculated the finite-verb-bias for 
each ambiguous element contained in the stimuli. This finite-verb bias was captured by the 
tendency of each ambiguous element to occur as a finite verb (the locally coherent reading) 
compared to the overall frequency of the element. Linear mixed-effect models show a 
significant influence of finite-verb bias (t > 3): participants are more likely to fixate the local 
scene the higher the finite-verb bias of the ambiguous element is.  
 
We trained 10 Simple recurrent networks for 120 epochs of 20000 sentences generated by a 
simplified PCFG of German, allowing different types of simple and complex sentences 
(including the structures from the visual-world experiment), and containing ambiguous 
elements with graded finite-verb bias. The networks learn to activate the correct elements 
highest at all sentence positions and thus perform even better than 7-grams in long distance 
number agreement. To prove the influence of finite-verb bias, we tested dative relative 
clauses resembling the ones used in the visual-world experiment, where global (a) and local 
(b) predictions diverge maximally at the position of the verb of the relative clause (see 
Example (1)). A linear mixed effects model with example number and network as random 
factors and number of epoch as additional factor reveals that finite-verb bias is a significant 
predictor of (globally incorrect) activation (t > 8) of an end of sentence over the entire range 
of epochs: false-alarm activation is higher when the ambiguous element occurs more often as 
finite verb. 
Most attempts to explain local coherences view them as a source of complexity, but do not 
provide a plausible account for the fact that local coherent sequences can direct attention in 
visual scenes. In contrast, we propose a model in the framework of dynamical systems. 
Several proposals (e.g. Weldle, Konieczny, Müller, Wolfer, & Baumann, 2009; Kukona & 
Tabor, 2011) have been made to incorporate attentional mechanisms into these models. This 
allows for the modeling of dynamical attentional processes, which could capture more closely 
the visual world data we presented.  



Examples: 
 
1) Hans, dem [die Astronautin überrascht den Außeridischen] zeigt, sieht dasRaumschiff. 
    Nnom, RPdat [Det Nnom ADVambig det Nakk] Vfinite, Vfinite det Nakk EOS 
      a.  6-gram prediction: EOS (and others) 
      b. globally possible: Vfinite only 
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