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Quantitative Properties of Using Entropy to Quantify Variability

La nguages We use conditional entropy to quantify order variability conditioned on relation type. This is

interpretable as the degree of uncertainty about order within relations. We find a weak positive correlation (r=.45, p=.04)

between word order freedom and dependenc
Quantitative properties of language such as P Y

Zipf’s Law (Zipf, 1936) have attracted much Entropy measures are sensitive to sample size: To make sure this is not influencing our results, we length.

attention. But the known quantitative also calculated the measures presented here on small subsets (1000 tokens) of the corpora; we - _

universals are only about what can be easily found very little difference in the resulting numbers (r>.97 between the measures calculated on This should be unsettl_ln.g to prop?nents of
calculated given masses of unannotated text: subsets and measures calculated on the whole corpora). dependency length minimization: Are languages

using word order freedom to increase their

i.e. mostly frequency distributions. But what dependency length?

about quantitative properties of syntax? Branching Direction Entropy  Order Entropy of Subj and Obj
il-rllireest\/i\t/geaggensse;’ccosome results from The conditional entropy of head direction Here we show the entropy of the order of nsubj °
. . conditioned on relation type. (Bounded and dobj relations under verbs where both are de
.X:r:d \Sgt:jgt;ee(:g?nm.rli_s;gtlj:?is :\Ti[aill?r\:v between 0 and 1, where 0 is totally present. This is the word order variability for i ol
Y P P & Y deterministic, and 1 means there is total subjects and objects. 08+

sl

how much freedom they really exhibit. Word
order variability is supposed to correlate with
the presence of case marking (e.g., Sapir,

uncertainty about head direction.)
Languages are colored for their case marking

There is great variability in BDE: from O for ich-variabili

1923; Kiparsky, 1997; McFadden, 2003). If we Ja anesfand Korean tg near .75 for Finnish and Syster.n. righ-variability languages all have case

want to know if more variability implies more P . ' marking, but many case-marked languages have
Estonian. No language exceeds .75. low variability. 06+

case marking, we need quantitative measures
of word order freedom.

eDependency Length: A large body of research
(e.g. Hawkins, 1994; Hawkins, 2004; Gildea &

Mean Normalized Dependency Length

Some related languages are very similar (e.g.,  Also: all SOV and VSO languages here are case-
Finnish and Estonian; Telugu and Tamil). Other  marked, which fits a noisy-channel communication

, families are more variable (e.g. Romance.) ' ' -
Temperley, 2010; Tily, 2012) argues that, for account of case marking (Gibson et al, 2012). 5 id it
. ol he
4 f
processing reasons, languages should evolve spanssed |  French ominalcase. marking roes
to minimize the linear length between heads Korean- | English - dom 0.00 0.25 050 075
) Telugg . |E Korean - _ .f | Nominal Branching Direction Entropy
and their dependents. Average dependency el Germanic Persian - . _ .
length is a quantitative property of language Turkish 1 Slavic Spanish 1 Figure 6 Branching Direction Entropy ?nd mean
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Recent interest in multilingual dependency 2 Hiobrow- Semitic ° Finnish - [ random projective linearization).
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. . Catalan - Dravidian S Dutch -
dependency-parsed corpora in many languages - Dutch | o Othor R Bengali - I .
- Russian - - C
(e.g. the CoNLL 2007 Shared Task (Nivre et al., Gorman ] pemen oNnclusions
2007) ) . DCaZriz: : | Catalaln -
« e
. . _ ' Englsh + | - Dependency-parsed corpora make typology of
Differences in annotation have been harmonized Basque - N Telugu - quantitative syntax possible. We find results that
) sh- Czech~ (.
by two separate projects: HamleDT (Zeman et al. " S peag——————————————— are broadly consistent with previous claims
2012) and the Google Universal Dependenc I Stovek | - i itat]
g P Yy Estonian I siovenian- [ about universal pressures on quantitative syntax,
Treebank (MacDonald et al., 2013). We have Classical reok | N | | but with complications.
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include metered poetry. De pendency Length

marking, but not vice versa.
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