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[JIEHAPHbIE LOKNALDI
KEYNOTE TALKS

D.Zeman

ENHANCED UNIVERSAL DEPENDENCIES:
THE CURRENT STATE AND OUTLOOK*

Abstract. Universal Dependencies (UD) is a multilingual collection of corpora featuring morphological
and syntactic annotation in a unified style. We discuss an optional layer of deep-syntactic annotation
in UD, called Enhanced Universal Dependencies. We survey the existing enhanced representation
as of release 2.8 and consider two possible future expansions: semi-automatic addition of existing
enhancement types to new languages, and addition of new enhancement types.

Keywords. Dependency syntax, deep syntax, multilingual corpora, gapping, coordination, coreference.

1. Introduction

Universal Dependencies® (UD) [Nivre et al. 2020; de Marnefte et al. 2021]
is an international community project that strives to define a unified mor-
pho-syntactic annotation scheme applicable to all natural languages, and to
collect corpora (treebanks) annotated following that scheme. It started with
the first version of annotation guidelines in 2014, and with the first release of
10 treebanks in January 2015; after six years, release 2.8 of UD boasts about
202 treebanks for 114 languages from 24 different families. Some treebanks
are just tiny samples of less than thousand tokens while others contain over
a million tokens; the total size of the collection amounts to 27 million.

UD has become an indispensable resource for research on multi-lingual
natural language processing, especially morphological tagging and syntactic
parsing. It has been also used in many linguistic studies, in particular in lin-
guistic typology. Two large CONLL shared tasks were organized in 2017 and
2018 to evaluate parsing systems on UD data [Zeman et al. 2018].

! This work was supported by the Grant No. GX20-16819X (LUSyD) of the Czech
Science Foundation (GACR).
* https://universaldependencies.org/



The morphological annotation in UD includes the lemma, universal
part-of-speech tag (UPOS), morphological feature-value pairs, and pos-
sibly another tag from a treebank-specific tag set (XPOS). The UPOS tag
must be picked from a fixed set of 17 categories; any finer distinctions, if
desirable, are encoded in the morphological features (in addition to uni-
versally defined features, treebanks may also use language-specific values
and features). All UD treebanks must have at least the UPOS tags manually
checked. Lemmas, features and XPOS are optional and in a few UD corpora
they have been assigned automatically.

The basic syntactic representation is a rooted dependency tree where
every word/node (except the root) has one parent node. Each relation in
the tree is labeled with its type; while the main types come from a fixed
set of 37 universal relations, it is possible to define language-specific sub-
types. Like UPOS tags, the parent nodes and the relation types are manually
checked in all UD treebanks.

Examples of UD basic trees with UPOS tags are given in Figures 1 (Eng-
lish) and 2 (Russian), respectively. The sentences are parallel and so is their
syntactic annotation: Relations between content words are identical in both
structures, although English also has a number of additional relations be-

punct
obl
case
e

The house has been sold to a foreigner :
DET NOUN AUX AUX VERB ADP DET NOUN PUNCT

Fig. 1. Basic UD tree of the English sentence The house has been sold to a foreigner

punct
X
Jlom [poaaH WHOCTpAHILY .
Dom prodan inostrancu
house sold to-foreigner :
NOUN VERB NOUN PUNCT

Fig. 2. Basic UD tree of the Russian sentence Jom npodaH uHocmpasuyy
(The house has been sold to a foreigner)
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tween content and function words, which are not present in Russian. Such
parallelism is possible thanks to the fact that content words are attached
higher in UD, and function words (articles, prepositions, auxiliaries etc.) are
normally attached as leaf nodes — an approach that is relatively uncommon
in dependency frameworks outside UD.

2. Enhanced Representation

Besides the basic syntactic representation, UD may optionally contain an
enhanced dependency structure, which is still a directed and rooted graph,
but not necessarily a tree. The enhanced UD layer was proposed by [Schus-
ter and Manning 2016] but its first official specification appeared in the ver-
sion 2 of the UD guidelines [Nivre et al. 2020: § 3.4]. The purpose of the
enhanced representation is to facilitate downstream language understand-
ing tasks by making certain relations explicitly annotated. In most cases, the
enhanced graph is only a moderate modification of the basic tree. There are
six types of enhancements defined in the guidelines (a UD treebank may
annotate only some types and ignore the others):

1) gapping (empty nodes for elided predicates);

2) parent of coordination (propagated relations to non-first conjuncts);

3) shared dependent of coordination (propagated relations from non-
first conjuncts);

4) external subject of a controlled or raised verb;

5) relative clause (modified noun attached instead of the relative
pronoun, thus forming a directed cycle);

6) case information in the relation label.

/ punct

u
Fnsubj){ xcompbm (punct]

g

nsubj
L ] \
nsubj]—\ /{xcomp]\

YonoBiku NMOBHHHI HOCHTH OPIOKH XKIHKM (TIOBUHHI) (HOCHTH) — HaH'-IOXI/I .
Coloviky povynni nosyty brjuky , a Zinky (povynni) (nosyty) — pancochy .
men should wear pants , and women (should) (wear) — stockings .

NOUN ADJ VERB NOUN P. C. NOUN ADJ VERB P. NOUN P.

Fig. 3. Enhanced UD graph of the Ukrainian sentence Yonogiku noguHHi Hocumu 6pioKu,
a XiHku — naHyoxu (Men should wear pants and women should wear stockings)

11



Figure 3 illustrates three enhancement types. There are two ‘empty’ nodes
that represent elided predicates in a gapping construction, nosut#i “should”
and nocumu “wear”. Propagation of coordination parent results in the second
root relation, pointing to the empty node representing the second instance
of nosunni. And finally, both vonosixu “men” and xinku “women” have two
incoming relations each, making them subject not only of nosunni but also
of nocumu. Figure 4 illustrates enhanced representation of relative clauses;
note the directed cycle between szamponu “shampoo” and myje “washes”.
For more details on the six enhancement types, see [Droganova and Zeman
2019; Nivre et al. 2020].

(cc)

=
[ advmod
A gdzie szuka¢ szamponu , ktory myje ?
and  where to-look for-shampoo , that washes ?

CCONJ ADV VERB NOUN PUNCT DET VERB PUNCT

Fig. 4. Enhanced UD graph of the Polish sentence A gdzie szuka¢ szamponu, ktéry myje?
(And where to look for shampoo that works?)

Some of the enhancements can be computed deterministically from the
basic tree, as they really just foreground information that is already there.
This is the case with coordination parents and case-enhanced relation
labels. Other types will benefit from manual disambiguation but they still
can be approximated algorithmically using relatively simple heuristics. At
the other end of the scale, distinguishing between shared dependents of
coordination and private dependents of the first conjunct clearly requires
extra knowledge and may be sometimes hard even for a human annotator.
Several tools have been proposed that use heuristics to compute some of the
enhancements from the basic tree; see [Nivre et al. 2018] for a comparison.
Among the UD treebanks that currently have some enhanced dependency
structures, little annotation (if any at all)* has been added manually. In some
cases, the treebanks were converted from non-UD annotation schemes
where the extra information was available. In others, heuristic enhancers

3 Exact information about the origin of enhanced annotation in individual treebanks
is not available.
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were employed. Table 1 shows statistics of enhancement types in UD 2.8,
which is the most recent release at the time of writing. Overall, 30 treebanks
of 18 languages have at least one enhancement type, and 15 treebanks of
8 languages have all six types.

Table 1. Overview of enhancements in UD 2.8. Number of nodes includes empty
nodes. Enhanced relations per 1,000 nodes: G = gapping relations (i.e., to or from
empty nodes); P = relations propagated from parents of coordination; S = relations
propagated to shared dependents of coordination; X = relations to controlled
external subjects; R = relations added in relative clauses (usually 2 for each clause);
C = relation labels enhanced with case information

Treebank Nodes G P S X R C
Arabic PADT 282,460 2 48 10 16 286
Belarusian H. 305,406 4 44 0 6 16 148
Bulgarian BT. 156,149 7 4 3 16 118
Chukchi HSE 6,207 15 1
Czech CAC 495,497 15 65 22 5 24 184
Czech FicTree 167,371 11 55 19 5 21 127
Czech PDT 1,509,052 11 45 11 7 23 173
Czech PUD 18,623 4 39 1 7 26 172
Dutch Alpino 208,747 2 14 5 6 18 130
Dutch LassysS. 98,242 5 25 8 2 12 138
English EWT 254,857 1 21 9 14 11 128
English GUM 134,553 2 26 8 13 11 143
English GU.R. 16,286 19 11 18 14 123
English PUD 21,183 1 21 7 12 16 150
Estonian EDT 438,175 4 0 0 15 42
Estonian EWT 68,968 6 14 53
Finnish PUD 15,817 1
Finnish TDT 202,453 6 33 32 5 0
Italian ISDT 298,380 1 24 5 5 20 169
Latvian LVTB 252,961 13 36 32 9 158
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End of the Table 1

Treebank Nodes G P S X R C
Lithuanian A. 70,051 0 77 27 6 11 233
Polish LFG 130,967 12 8 7 0 85
Polish PDB 350,036 41 20
Polish PUD 18,389 37 20
Russian Syn. 1,107,741 4 3
Slovak SNK 106,184 5 39 7 4 15 151
Swedish PUD 19,085 2 22 8 11 28 158
Swedish Tal. 96,859 2 34 9 11 22 149
Tamil TTB 9,581 25 7 271
Ukrainian IU 122,324 10 51 8 9 17

Similarly to the basic dependencies, there are parsing models that can
generate the enhanced graphs for previously unseen text. Some successful
parsers take advantage of the fact that many enhancements can be guessed
based on the basic tree and combine a tree parsing model with enhancing
heuristics. Enhanced UD parsers have been evaluated in two shared tasks
run in connection with the IWPT 2020 and 2021 conference [Bouma et al.
2020].

3. What Is Next?

As Table 1 clearly shows, the enhanced representation, being optional,
is only available for a fraction of the UD treebanks, and it does not grow as
quickly as the data with the basic representation. [Droganova and Zeman
2018] note that this is unlikely to change, as more complex annotation
requires more annotation effort, and it is thus difficult to get sufficient
manpower to annotate data in a new language. They propose to at least apply
a heuristic enhancer to all UD treebanks after each release and make this
data available to the users. In addition, they propose heuristics to normalize
syntactic alternations such as passive vs. active diathesis; they call the
resulting data Deep UD, to distinguish it from the Enhanced UD defined
in the official UD guidelines. Various other “enhanced-plus” variants have
been proposed by [Schuster and Manning 2016] and others, but they are
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not (yet?) approved as a part of UD. Even the existing guidelines sometimes
leave room for multiple interpretations, leading to enhancement ‘sub-types’
that only appear in some treebanks.

The treatment of relative clauses can be extended to attributively used
participles, as in the French example in Figure 5, where fusée “rocket” is
modified by the participle pouvant “able”, and at the same time it is also
annotated as the external subject of the participle (as well as its complement
infinitive menacer “threaten”).

punct

(obl:arg) {obl:arg)

roo
nsubJ
nsub case nsub ob
[-.\\ advmo ac xcom

| D Irak ne dlspose d’> aucune fusée pouvant menacer ses voisins
the Iragq  not has any rocket able threaten 1its neighbors .
DET PROPN PART VERB ADP DET NOUN VERB VERB DET NOUN P

Fig. 5. Enhanced UD graph of the French sentence Llrak ne dispose d’aucune fusée pouvant
menacer ses voisins (Iraq has no rockets that could threaten its neighbors)

In pro-drop languages, empty nodes could help restore the coreference
of controlled subjects if the main subject is missing, as the empty node (on)
is used in Figure 6.

{punct}

nsubj
ﬁnsubjl\! z:llxcomg\\ /—mj /fnmod ‘gen nmod gen)

PriSt¢  se (on) chysta prosSetfit hospodafeni fondu kultury
next REFL (he) plans investigate management fund culture :
ADV PRON PRON VERB VERB NOUN NOUN NOUN PUNCT

Fig. 6. Enhanced UD graph of the Czech sentence Pfisté se chystd prosetrit hospodareni fondu
kultury (Next time they are going to investigate the management of the culture fund)

Finally, empty nodes in enhanced UD have been used to show the
attachment of constituents that are incorporated in the verb and lack a
node in the basic representation, like the Chukchi adverb neimpor “again”
in Figure 7.
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@ punct
[ [ \[@T X

['biM  bITJbaTa TOHAINBITKbIHIbIBAT]CH (IIBITKbI)

yom  otf?ata  yenapotgonlowatlen  (patqo)

me  mother breast-feed-again (again) .
PRON NOUN VERB ADV  PUNCT

Fig. 7. Enhanced UD graph of the Chukchi sentence
leim bimgbama eaHaneimieiHgeieamsjeH (My mother was breast-feeding me again)

4. Conclusion

We have presented the current state of the enhanced representation in
Universal Dependencies. Being an optional and more complex annotation
layer, it is only available for a fraction of the UD treebanks. Fortunately, a
significant part of it can be computed or estimated with simple heuristics
from the basic representation.

The guidelines for enhanced graphs are not considered as frozen as the
basic guidelines in the UD community, and some details are still being elab-
orated as more languages are added. There is room for future additions of
new variants of existing enhancement types or even completely new types
with the same general motivation: to make otherwise implicit syntactico-se-
mantic relations explicit and thus more easily accessible for language under-
standing applications.
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HALMOHANbHbIN KOPNYC PYCCKOT O A3bIKA
B 3EPKAJIE CTATUCTUKWN®

THE RUSSIAN NATIONAL CORPUS
THROUGH THE PRISM OF STATISTICS

AxHoTaumsi. OCHOBHbIMM KPUTEPUSIMM OLIEHKM TEKCTOBbIX KOPMYCOB, MPUHATBIMU B KOPMYCHOM INHT-
BUCTUKe, SIBNSIOTCS 00bEM, PEnpe3eHTaTMBHOCTb, cbanaHcupoBaHHocTb. OcobeHHocTbio HKPA kak
00/1bLIOTO NPECTABUTENBHOIO KOPMYCa SBAAETCS TO, YTO 32 BCE BPEMS €r0 CyLLECTBOBAHMS POCT 00b-
eMa 0CyLLeCTBASNCS NPONOPLMOHANBHO, ¢ cobNtoaeHMeM 6anaHca B (yHKLMOHANbHOM pa3Ho0Bpasum
TEKCTOB. B BSI31 C NNlaHaMyW LanbHelilero passuTua Kopnyca bl npoBeaeH MaclTabHbli aHanu3
cocrasa TekctoB HKPSl o 0CHOBHbIM NapameTpam, KOTopble TPaaMLUMOHHO UCMOMb3YHOTCS AN OLEHKM
penpe3eHTaTMBHOCTM KopnycoB. Cpeau HUX AaTa Co3aaHus TEKCTOB, Chepa DYHKLIMOHMPOBAHMUS, KaHp
W TeMaTuKa TeKCTOB. B cTaTbe NpefCcTaBeHbl pe3yNbTaTbl aHaAN3a CTaTUCTUYECKOM MHAdOPMaLMK 06
OCHOBHbIX METATEKCTOBbIX NApaMeTpax Kopmyca.

Kniouesble cnoBa. HalyoHanbHbI KOpyC pycckoro A3bika, COCTAB TEKCTOB, PENpPe3eHTaTMBHOCTb,
c6anaHcMpoBaHHOCT®.

Abstract. The main criteria for evaluating text corpora accepted in corpus linguistics are corpus
size, representativeness, and balance. A peculiarity of the RNC design as a large representative
corpus is that its size increasing was proportional, while maintaining a balance in the functional
diversity of texts. A large-scale analysis of text composition of the RNC was carried out using the
parameters traditionally applied for evaluating corpora representativeness. Among them are date of
text creation, functional sphere, genre, and text topic. The article presents the results of the analysis
of statistical information about the main metatextual parameters of the RNC.

Keywords. The Russian National Corpus, corpus composition, representativeness, balance.

1. BBegeHue

HaryoHanpHBI KOPIYC PYCCKOTO sI3bIKa IIPOEKTVPOBAICS B Haya-
e 2000-X TOJOB KaK KOPITYC COBPEMEHHOTO PYCCKOTO sI3bIKa IO 00pasiyy
OOJBIINX HALMOHABHBIX KOPIYCOB 00BbeMoM 100 MIH croBoymoTpebe-
HUI. TO OCOOBIN THUIT HOBIIOTO IIPEICTABUTETBHOTO KOPITyCa, OTPaXKaro-
it GYHKITMOHMPOBaHMe HAIMOHATBHOTO sI3bIKa B COBPEMEHHBII MTePYO.
3a 20 s1eT CyIecTBOBAaHMS PO KOPITyCa YBENIMIOCh B 00beMe 1 06poc-
JI0 CHICTEMOJI CHIeIIMaTbHBIX KOPITYCOB, HO ITPY 9TOM, COT/IACHO CTAaTUCTHKE
3aIIpOCOB, OCHOBHOJ KOPIIYC MMCbMEHHBIX TEKCTOB OCTAETCsl CaMbIM BOC-

! Pa6oTa BbIIONTHEHA IIPY TOfiIePKKe MMHICTEPCTBA HAYKY M BBICIIETO OGPA30OBaHUS
Poccuiickoit @epepanum B pamkax Cormamenus Ne 075-15-2020-793.
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