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This present paper discusses the relation between morphological productivity and semantic 
transparency. Many studies have proposed criteria for establishing whether a derivational rule is 
productive, and what factors co-determine its productivity (Baayen, 2005; Plag, 2003; Dressler, 2003; 
Fern ́andez-Dom ı́nguez, 2009). What emerges from these studies is that, qualitatively, productivity 
decreases as the number of restrictions and conditions on a word formation process increases. 
Quantitative studies of productivity have led to several measures that provide an overall numeric 
assessment of different aspects of productivity (e.g., Baayen, 2005), but these measures by themselves 
cannot answer the question of to what extent the different qualitative factors contribute to the actual 
values of the quantitative measures.  
          The paper addresses one specific qualitative factor that has been argued to co-determine 
productivity, semantic transparency (see, e.g., Aronoff, 1976; Baayen, 1993; Bonami and Paperno, 
2018). The present study reports on exploratory research that follows up on the studies of Mandarin 
compounding (Shen and Baayen, 2022), but now addressing the productivity and transparency of 
German particle verbs and German derivational suffixes. Using distributional semantics, we compare 
German word formation using particles with derivational word formation. We observed that derivational 
suffixes, but not particles, tend to make strong independent semantic contributions to their carrier words 
(Figure 1). In two-dimensional t-SNE maps, complex words show clustering by affix, but not by particle 
(Figure 2). Furthermore, the semantic vectors of suffixed words are predictable from their base words 
with higher accuracy than is possible for particle verbs. For particle verbs, but not affixed verbs, semantic 
similarity within the set of complex words correlated negatively with the number of types (Figure 3). 
Furthermore, only for particle verbs, a greater number of observed types predicted a reduced probability 
of observing unseen types. We propose that particle verbs primarily serve the onomasiological function 
of labeling, resulting in relatively idiosyncratic semantic vectors. By contrast, words sharing derivational 
affixes form distinct clusters in semantic space while maintaining strong and consistent semantic 
relations with their base words. This enables these words to serve not only as labels, but also allows 
them to be used with an anaphoric function in discourse.  
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Figure 1: Log mean correlation of the semantic vectors of base word and complex word (horizontal 
axis) for particles verbs (left panels) and affixed words (right panels), by log potential productivity 
(P(N), upper panels) and extent of use (V (N ), lower panels). Prefixes are highlighted in red.  

 
 



 
Figure 2: Locations of the shift vectors for affixed words and particle verbs in their joint t-SNE shift space. 
The well-defined clusters represent affixed words, excluding the prefixed verbs. Prefixed verbs tend to 
appear in base-word defined clusters together with particle verbs.  
 
 

 

Figure 3: Mean of within-category pairwise correlations as predictor of the number of types. Left: 
affixed words; right: particle verbs.  

 


