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Quantitative Analysis of Syntactic Dependency in Czech 
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A hierarchical  structure  of  a  sentence  can  be  expressed  by a  dependency grammar  formalism
(Mel’čuk, 1998; Hudson, 2007). This formalism describes the structure of a sentence in a form of a
tree  graph;  nodes  of  the  graph represent  words,  while  links  between nodes  represent  syntactic
relationships between words. Within the approach, there is a syntactic function assigned to each
word in  a  sentence,  e.g.,  predicate,  subject,  object,  attribute;  this  kind  of  syntactic  function  is
referred to as analytical function here (Bejček et al., 2013). 

The aim of our talk is to present results of quantitative analysis of dependency characteristics of
particular analytical functions. For each word in a syntactically annotated corpus (Bejček et  al.
2013),  a  dependency  frame  is  derived  first.  The  dependency  frame  consists  of  all  analytical
functions assigned to its directly dependent words. For instance, from the sentence 

Children love green apples

subject predicate attribute object

it  is  possible  to  derive  two  dependency frames.  Particularly,  the  predicate  love  has  the  frame
[subject; object] because the words Children and apples are directly dependent on the word love
according to the dependency grammar formalism; analogically, the object apples has the frame
[attribute]. Further, a list of unique dependency frames (with frequency characteristics) is set up for
each analytical function and for each basic word form (i.e. the lemma of a word). Based on an
expectation  that  syntactic  relationships  between analytical  functions  are  ruled  by some general
mechanisms (cf. Köhler, 2012), we set up hypotheses as follows: (1) there is a regular distribution
of dependency frames in general in a language; (2) there is a regular distribution of dependency
frames  of  each  analytical  functions;  differences  among  distributions  of  particular  analytical
functions are caused by their specific syntactic properties; differences are manifested by different
distributional models or different parameters of thesame model; (3) the more frequent the analytical
function is, the more dependency frames it has; (4) the more particular lemmas occur within the
analytical function, the more dependency frames the analytical function has. 

To test  the  hypotheses,  a  Czech  syntactically  annotated  corpus  –  the  Prague  Dependency
Treebank 3.0 is used (Bejček et al., 2013). 

The results  can be interpreted as a generalization of the approach presented by  Čech et  al.
(2010) which is focused on dependency properties of predicates. 
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Do L-Motifs and F-Motifs Co-evolve with Word Length? 

Heng Chen 
Zhejiang University, China

“Word length studies are almost exclusively devoted to the problem of the frequency distribution of
word length in text–regardless of the syntagmatic dimension” (Köhler, 2006). What is more, the
properties  of  motifs  are  similar  to  those  of  their  basic  language  units’.  Milička’s investigation
indicates that the distribution of L-motifs is inherited from the word length distribution (though not
quite sure) (Milička, 2015). As previous studies of word length motifs are almost synchronic ones,
in this study, we intend to explore if word length motifs as well as word frequency motifs (since
there is a synergetic relationship between word length and word frequency) co-evolve with word
length from a diachronic and dynamic point of view. 

Our first hypothesis is that word length motifs co-evolve with word length (in written Chinese).
In a previous study (Chen & Liu, 2014), we investigate how word length evolves based on the
analysis of texts from ancient Chinese within a time span of 1000 years. The results show that the
parameter a in Zipf- Alekseev’s function (fitting to the static word length distribution statistics)
increases with time. 

Some investigations show that the text’s L-motifs rank-frequency relation can be successfully
fitted  by the Right  truncated modified Zipf-Alekseev’s function (Milička,  2015;  Köhler, 2008).
Therefore, to explore if word length motifs (L-motifs) co-evolve with word length, we only need
also to fit  the Zipf-Alekseev’s function to  the frequency distributions of the  L-motif  types  and
observe the regular patter of parameter a changes. Further, a correlation analysis can be used to see
if the two a value series of fitting modified Zipf- Alekseev’s function to word length motifs and
word length distributions respectively are highly relevant. 

Moreover,  the  previous  study (Chen  & Liu,  2014)  also  shows  that  the  synergetic  relation
between word length and word frequency (to be specific,  the relationship between word length
classes and type-token ratio of each word length class) also evolves over time, which can be seen
from the decrease of the absolute value of the negative parameter  b in their relationship function

y=axb . This means that as word length distribution evolves, the word frequencies of different
word length classes evolve too. Therefore, our second hypothesis is that word frequency motifs (F-
motifs) also co-evolve with word length from a diachronic and dynamic point of view. 

Indeed, besides word length and word frequency, motif length and motif frequency can also be
modelled by the same distributions, e.g. power laws (Mačutek & Mikros, 2015). Therefore, in this
study, we will also investigate if motif length and motif frequency evolves over time. 

According to (Chen & Liu, 2014), the motivation of word length distribution as well as its
relationship with word frequency evolve over time is the increase of word length, to be specific, the
disyllabic trend in spoken Chinese. In this study, we reason that this may also be the reason why L-
motifs and F-motifs evolve (if the evolution can be truly validated). To anticipate, this study may
give us a much more in-depth understanding of word length motifs as well  as word frequency
motifs. 
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