
Construction Grammar meets Semantic Vector Spaces:  
A radically data-driven approach to semantic classification of slot fillers 

 
 
Introduction 
In this paper we propose an innovative, radically corpus-driven methodology for analysis of 
syntactic constructions. It is based on Semantic Vector Space models, a data-driven 
distributional approach to lexical semantics widely applied in Computational Linguistics (Lin 
1998, Heylen et al. 2008). This approach is integrated in a novel way with such well-known 
statistical methods as regression analysis and hierarchical clustering to create a fully bottom-
up and objective classification of constructional slot fillers (words). In a case study of the 
Dutch causative constructions with doen and laten based on a large richly annotated corpus, 
we show how our method can be applied to models of constructional near-synonymy. The 
results suggest that the method can be used to formulate linguistic hypotheses about the use of 
constructions, providing a quick and robust estimation of large amounts of data. 
 
Aim 
The semantic properties of constructional slot fillers are central in the usage-based studies of 
constructions. They are often the main source of evidence about the semantic functions of a 
construction (e.g. Stefanowitsch and Gries 2003; Bybee and Eddington 2006). Most 
commonly, the researchers employ a ready-made classification of the semantic classes like 
Levin’s (1993), although corpus-driven bottom-up classes have been proposed, too (Gries and 
Stefanowitch 2010). These a priori classifications, however, run the risk of missing some 
semantic distinctions relevant for the constructional meaning. We suggest a more 
methodologically rigorous approach, evaluating several possible classifications by their 
predictive power and parsimony.  

 
Method and data 
Our classifications are created with the help of Semantic Vector Space models, which take 
into account a variety of distributional (lexical and/or syntactic) properties of lexemes 
(Geeraerts 2010: 173-176). The words are clustered into varying numbers of classes according 
to their distributional profiles. The data for the experiment are taken from the syntactically 
parsed Twente Nieuws Corpus (Bouma et al. 2001, Orderlman et al. 2007). Our case study of 
the Dutch causative constructions involves two most common nominal slots: the Causer and 
the Causee, as well as one verbal slot: the Effected Predicate (cf. Kemmer and Verhagen 
1994). We compare the predictive power of various classifications for the three slots, taken 
separately and together, on the basis of the observations with doen and laten in a large data 
set.   
 
Results 
The results show that the bottom-up classifications have substantial predictive power and to a 
large extent converge with the classes proposed in previous research. The results also raise a 
few theoretical questions. For instance, the behaviour of the verbal slot fillers is 
fundamentally different from that of the nominal slot fillers: whereas the noun classes perform 



well with a small number of classes, verbs do not allow for a large data reduction. Another 
observation concerns the non-additive nature of relationships between the three slots, which 
supports the conception of constructions as Gestalts.  
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