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Abstract

This paper summarizes results of a theoretical analysis of syntactic behavior of Czech light
verb constructions and their verification in the linguistic annotation of a large amount of these
constructions. The concept of LVCs is based on the observation that nouns denoting actions,
states, or properties have a strong tendency to select semantically underspecified verbs, which
leads to a specific rearrangement of valency complementations of both nouns and verbs in the
syntactic structure. On the basis of the description of deep and surface syntactic properties of
LVCs, a formal model of their lexicographic representation is proposed here. In addition, the
resulting data annotation, capturing almost 1,500 LVCs, is described in detail. This annotation
has been integrated in a new version of the VALLEX lexicon, release 3.5.

1. Introduction

Light verb constructions (LVCs) pose a serious challenge for both theoretical lin-
guistics and NLP tasks due to their syntactic complexity. The major challenges raised
by LVCs can be overcome by a lexicographic representation allowing for their effi-
cient handling in both theoretical and computational linguistics. Developing a formal
model of such representation thus represents a crucial task of the current lexicogra-
phy.

In this paper, we present a formal model of the lexicographic description of LVCs
designed for the valency lexicon of Czech verbs VALLEX, summarizing findings par-
tially presented esp. in Kettnerovéd and Lopatkova (2015); Kettnerova et al. (2016); Ket-
tnerové (2017); Kettnerova and Lopatkovéa (2017b), and in Kettnerova and Lopatkova
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(2017a). This model, based on a thorough theoretical research into Czech LVCs and
grounded in an in-depth analysis of corpus data using the Functional Generative De-
scription (FGD, see esp. Sgall et al., 1986), has been applied in an extensive annotation
of Czech LVCs allowing us to verify theoretical adequacy of the adopted postulates
and their further modification. This annotation has been integrated in the VALLEX
lexicon, release 3.5.

LVCs represent a type of complex predicates where two syntactic elements — a light
verb and a predicative noun, adjective, adverb (or verb esp. in Asian languages) —
function together as a single predicative unit. The syntactic structure of an LVC is then
determined by both the light verb and the other predicative element. For example,
the structure with the light verb dit ‘to give’ is determined not solely by the verb,
which provides three valency complementations, namely ACT (matka ‘mother”), ADDR
(déti “children’), and CPHR (pfikaz ‘order’), see example (1), but also by the noun p#ikaz
‘order’, which contributes PAT (uklidit ‘to clean up’) to the structure.l

(1) Matka,, dala détempon prikazens uklidit,,. pokoj.
‘Mother gave children an order to clean their room up.’

The question how valency complementations of light verbs and predicative ele-
ments participate in the syntactic structure formation of LVCs is a central issue of
any syntactic theory attempting to provide their comprehensive analysis. Despite be-
ing addressed in many theoretical frameworks, see e.g., argument merger formulated
within the Government Binding theory (Grimshaw and Mester, 1988), argument fu-
sion (Butt, 2010) and argument composition within the Lexical-Functional Grammar
(Hinrichs et al., 1998), and the study by Alonso Ramos carried out within the Meaning
— Text Theory (Alonso Ramos, 2007), this issue is still far from being clear. The main
difficulty in arriving at a more uniform analysis of LVCs lies in the fact that a defini-
tional characterization allowing for their cross-linguistic identification is still missing.
In some analyses, LVCs are then mixed up with control constructions, or even with
auxiliary verbs — such misinterpretations clearly lead to inconsistent conclusions (see
esp. Butt and Geuder, 2001).

In this paper, we aim at contributing to better understanding the syntactic struc-
ture formation of Czech LVCs, making use of the theoretical framework of FGD. We
limit our focus to LVCs composed of light verbs and predicative nouns expressed as
their direct object, as these LVCs are the most central and frequent ones in Czech.
We demonstrate that the syntactic formation of these LVCs is compositional, namely
that the syntactic structure of an LVC can be inferred from syntactic properties of the
predicative noun and the light verb forming the given LVC on a rule basis. Further, we

ICompare with the syntactic structure with the full verb ddt consisting of ACT (matka ‘mother’), ADDR
(déti ‘children’), and PAT (cokoldda ‘chocolate’), see the following example:
Matkaucr dala détemppr Cokolddupar.
‘Mother gave children chocolate.
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show that the coreference relation between valency complementations of predicative
nouns and light verbs represents a key characteristic of LVCs.

As has been already reflected in the literature (see e.g., Radimsky, 2010), an intu-
itive clue lying in paraphrasability of LVCs by single verbs does not represent a reliable
criterion for their identification as there is a number of broadly accepted LVCs with-
out a suitable paraphrase (e.g., udélat dojem ‘to make an impression’, nést vinu ‘to be
at fault’, mit ndzor ‘to have an opinion’); on the contrary, some full verb collocations
can be paraphrased by single verbs (e.g., uloZit do hrobu ‘to lay to rest; lit. to lay into
the grave’ — pohbit ‘to tomb’). Therefore we consider the syntactic compositionality
together with the coreference relation between verbal and nominal valency comple-
mentations as a definitional criterion for delimiting LVCs in our research.

The paper is structured as follows. First, the valency lexicon of Czech verbs, VAL-
LEX, and its theoretical background — the valency theory of FGD - are introduced
(Section 2). Second, the results of the theoretical analysis of Czech LVCs are summa-
rized (Section 3). On the basis of these results, a formal model of the lexicographic
representation of LVCs is proposed (Section 4). Third, the application of this model
to the annotation of a large amount of linguistic data is described and the resulting
annotated data are characterized (Section 5). The last section provides a short sum-
mary.

2. VALLEX and the Valency Theory of FGD

VALLEX, a valency lexicon of Czech verbs, takes the Functional Generative De-
scription (FGD) as its theoretical background. FGD represents a dependency oriented
framework which adopts a stratificational approach to the language description (Sgall
et al., 1986). One of the main concept of FGD is represented by the tectogrammatical
layer — the deep syntactic layer. The core of this layer is represented by valency, an
ability of a word to open a certain number of valency positions for other dependent
units. The valency theory of FGD has been elaborated from the 70th esp. by Jarmila
Panevova (see esp. Panevovd, 1974-75, 1980, 1994) and applied in several valency lexi-
cons: VALLEX, a valency lexicon of Czech verbs (Lopatkova et al., 2016),2 PDT-Vallex,
a valency lexicon linked to the family of Prague Dependency Treebanks (Uresova,
2011),% and EngVallex, a valency lexicon representing the part of the annotation of the
Prague Czech-English Dependency Treebank.?

In the valency theory of FGD, actants and free modifications are distinguished.
Actants (be they obligatory, or optional) represent valency complementations char-

Znttp://ufal.mff.cuni.cz/vallex (http://hdl.handle.net/11234/1-2307)

3http://ufal.mff.cuni.cz/pdt-vallex-valency-lexicon-linked-czech-corpora
(http://hdl.handle.net/11858/00-097C-0000-0023-4338-F)

4http://ufal.mff.cuni.cz/engvallex-english-valency-lexicon-linked-corpora
(http://hdl.handle.net/11858/00-097C-0000-0023-4337-2)
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acterizing the word in a unique way; as such they have to be listed in its valency
frame. Five actants are recognized: ACT, PAT, ADDR, ORIG, and EFF. A higher number
of free modifications is determined on the basis of their semantic features (e.g., tem-
poral, spatial, causal, etc.); only obligatory ones characterize a word in a unique way
and thus they have to be part of its valency frame as well (see esp. Panevovd, 1994;
Lopatkova and Panevovéd, 2006). Morphemic forms of actants are determined by a
governing word (as such they have to be indicated in its valency frame) while forms
of free modifications stem from their semantic type (as a result, they do not have to
be provided in the valency frame) (Lopatkova and Panevovd, 2006).

The VALLEX lexicon, attempting to provide a comprehensive description of valen-
cy behavior of Czech verbs, represents the most elaborated lexicon developed within
FGD. For purposes of the description of language phenomena at the lexicon-grammar
interface, this lexicon has been divided into two components: a lexical part (the data
component), providing information specific to individual lexical units, and a gram-
mar part (the grammatical component), capturing regular patterns of Czech verbs in
the form of formal rules (thus being a part of the overall grammar of Czech).

Data component provides the information on valency structure of Czech verbs in their
individual senses. The key organizing concept of this lexicon is represented by the lex-
eme, an abstract twofold unit associating lexical forms of a verb with its lexical units
(individual senses). Each lexical unit is assigned the syntactic and semantic informa-
tion. VALLEX stores more than 6,760 lexical units of verbs (counting aspectual coun-
terparts separately 10,900 lexical units) contained in more than 2,730 lexemes. These
lexemes are represented by almost 4,600 verb lemmas.

The crucial information on the valency structure of individual lexical units is pro-
vided in the form of valency frame. Valency frame is modeled as a sequence of va-
lency slots, each slot standing for one valency complementation. Each slot of a valency
complementation is characterized by a functor (a syntactico-semantic label marking
the relation of the valency complementation to its governing verb, as e.g., ACT, ADDR,
PAT, LOC etc.) and by the information on obligatoriness. In addition, the informa-
tion on morphemic forms is provided for actants, indicating possible surface syntac-
tic expression of the given complementation in active, unreciprocal and irreflexive
constructions.

Each lexical unit can be described by other relevant syntactic and syntactico-se-
mantic information, e.g., on control, reflexivity, reciprocity, diatheses, alternations,
syntactico-semantic class membership.

Grammar component stores grammatical rules which instantiated by the information
provided by the data component of the lexicon allow for obtaining all possible surface
syntactic manifestations of lexical units of verbs, namely their passive, reciprocal and
reflexive structures.
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As we show below, the division into the lexical and grammar component has ap-
peared to be relevant also for the description of LVCs as they represent a typical lan-
guage phenomenon bridging these two parts of the language description.

3. Theoretical Analysis of LVCs

In this section, we provide a comprehensive theoretical account of both deep (Sec-
tion 3.1) and surface structure formation of LVCs (Section 3.2), grounded in FGD.

3.1. Deep Syntactic structure of LVCs

The deep syntactic structure of LVCs consists of valency complementations of both
predicative nouns (Section 3.1.1) and light verbs (3.1.2). In addition, it is character-
ized by coreference between valency complementations of light verbs and predicative
nouns (Section 3.1.4).

3.1.1. Valency Frames of Predicative Nouns

As predicative nouns, deverbal nouns (e.g., pldn ‘plan’, hnév ‘rage’, nediivéra ‘dis-
trust’, nendvist "hate’, svédectvi ‘evidence’), deadjective nouns (e.g., vdécnost ‘gratitude’,
Zdrlivost ‘jealousy’), and primary nouns (e.g., liska ‘love’) occur. Predicative nouns de-
note actions, states (deverbal and primary nouns), and properties (deadjective nouns).
Deverbal and deadjective predicative nouns typically inherit the valency structure
from their base verbs and adjectives, respectively. The valency structure of primary
nouns can be accounted for on the basis of the valency structure of verbs with cor-
responding meanings (e.g., ldska ‘love’ and milovat ‘to love’). The number and type
of valency complementations of predicative nouns (i.e., their functors and obligatori-
ness) thus remain the same (see esp. Kettnerova et al., 2017). Only morphemic forms
of their complementations usually undergo changes, reflecting their usage in nominal
structures. Compare, e.g., the valency frame of the predicative noun obava ‘fear’ (5)
and its nominal structure (7) with the frame of its base verb obdvat se ‘to fear; to be
afraid’ (2) and its verbal structure (4).

(2) obdvat se ‘to fear; to be afraid”: ACT,om PAT jen ot acc

3) ACT, & ’Experiencer’
PAT, & ‘Stimulus’

(4) Verici lidé,cr om Se méné obdvaji smrtioy. gen.
‘Believers, are less afraid of death,,;.”

(5) ObﬂUIZ ’fear’: ACTgen,pos PATpl’ed+instr‘z+gen,inf,dcc
©) ACT, & ’‘Experiencer’
PAT, <& ‘Stimulus’
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(7)  obavy véFicich lidi,er gen z€ ST tingr ;1 gen
‘believers’,; fear of death,..’

Each valency complementation of a predicative noun corresponds to a semantic
participant of the situation denoted by the noun. Semantic participants of a noun are
typically identical to the participants characterizing its base verb (or a semantically
corresponding verb). For example, the valency complementations ACT and PAT of the
predicative noun obava ‘fear” are mapped onto the semantic participant ‘Experiencer’,
a sentient entity experiencing fear, and ‘Stimulus’, evoking the given emotion, respec-
tively, as complementations of its base verb obduvat se ‘to fear; to be afraid’, see (6) and
(3), respectively.?

3.1.2. Valency Frames of Light Verbs

Light verbs, as semantically impoverished verbs (e.g., Jespersen, 1965; Grimshaw
and Mester, 1988; Butt and Geuder, 2001), denote only general semantic scenarios.
They typically inherit valency characteristics from respective full verb counterparts
— while one of their valency position is reserved for predicative nouns (this position
is labeled with the CPHR functor in FGD), other valency complementations acquire
semantic specifications in LVCs via coreference with valency complementations of
predicative nouns (see esp. Alonso Ramos, 2007); Section 3.1.4 discusses this feature
in more detail.® The only exception represented by ‘Causator’ is discussed below in
this Section.

Let us compare the valency frame of the full verb mit ‘to have’ (8) and the frame of
the light verb mit ‘to have’ (10) and their example sentences (9) and (12), respectively.
The full verb refers to a possession of an object by an owner (its valency complementa-
tions are mapped onto the semantic participants: ACT onto ‘Owner’ and PAT onto ‘Pos-
session’). In contrast, the light verb, denoting a general scenario, does not have any
semantic participants semantically specifying its valency complementations. Their
complementations are semantically specified just in LVCs, by entering in coreference
with nominal complementations. For example, in the LVC mit obavu ‘to be afraid;
lit. to have a fear’, the verbal ACT attains its semantic saturation via coreference with
the nominal ACT, namely it refers to ‘Experiencer’, see the valency frame (5) and the
mappings (6) and (11).

(8) mit “to have”: ACT,om PAT.

(9)  Petrucr.oom M NOVY AliMpu pec-
‘Peter, has a new house, ..’

5In examples below, the & arrows indicate the mapping between valency complementations and se-
mantic participants; the = sign indicates predicative nouns filling the CPHR position; the < arrows are
reserved for coreferential relations between verbal and nominal valency complementations.

The possible reduction of valency frames of light verbs is discussed in Kettnerova and Lopatkové (2013).
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(10) mit “to have”: ACT,,m CPHR,

(11)  mit obavu ‘to be afraid”:
ACT, —~ ACT, & ’Experiencer’
PAT, & ‘Stimulus’
obava ‘fear’ = CPHR,

(12) PetrACT.nom mé ze ZkougkyPATAZJfgen ObavyCPHR.acc'
‘Peter, is afraid of the exam,,;.”

The only exception when light verbs contribute their semantic participant to LVCs
is represented by light verbs with a causative function — these verbs contribute the se-
mantic participant ‘Causator’ to LVCs. This participant instigates the events expressed
by predicative nouns with which the given light verbs combine. For example, the light
verb poskytovat ‘to provide” has the causative function in the LVC poskytovat prileZitost
‘to provide an opportunity’. The valency frame of this verb is provided in (13). This
light verb provides the given LVC with the ‘Causator’ which is mapped onto its ACT.
This ‘Causator’ serves as an instigator of the situation expressed by the noun pfileZitost
‘opportunity’, see mapping (16) and example (17).

(13) poskytovat ‘to provide’: ACT o ADDR,,, CPHR,
(14) prileZitost ‘opportunity”: ACT en,pos PAT gen it dat,na t acc, pro-t acc, infdec
(15)  nase,cr.poss prileZitost zamyslet sep . nad tim, co je to vina
(16) poskytovat piileZitost ‘to provide an opportunity’:
‘Causator’ & ACT,
ADDR, ¢ ACT, & ‘Agent’
pfileZitost ‘opportunity’ = CPHR,

PAT, ¢ ‘Future_action’

(17)  Jeho skutekucr pom MM opg 4o POSKkYLL pFileZitost o occ ZaMyslet seqx o nad tim, co je to
vina.
"His act,r gave Us,pon an opportunityes to think,, about what is guilt.”

3.1.3. Semantic vs. Syntactic Center of LVCs

The syntactic center of LVCs is represented by the light verb, which can —in contrast
to the predicative noun — create a finite clause. However, the semantic core of LVCs is
formed by the predicative noun, which contributes its semantic participants to LVCs.

Selecting a particular light verb, the predicative noun can employ its semantic par-
ticipants in the syntactic structure of a finite clause. Moreover, the choice of a light
verb affects the perspective from which the situation expressed by the predicative
noun is viewed (see esp. Kettnerovd and Lopatkova, 2015). Compare, e.g., the LVC
poskytnout dotaci ‘to give a grant” in (18) and the LVC ziskat dotaci ‘to obtain a grant” in
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(19) where each time a different semantic participant of the noun dotace ‘grant” occu-
pies the most prominent subject position: the LVC poskytnout dotaci ‘to give a grant’
is perspectivized from the point of view of ‘Agent’ (vldda ‘government’) whereas the
LVC ziskat dotaci ‘to obtain a grant’ is presented from the perspective of ‘Recipient’
(mésto ‘town’):

(18) Vldda, poskytla méstu e dotacices 7 milionily,, korun.
‘The government, gave a grantc., of 7 million,,; crowns to the town,gss.”

(19) Meésto,cr ziskalo od vlddYone dotacices 7 milionily,, korun.
“The town,; obtained a grantc., of 7 million,,r crowns from the governmenty.”

3.1.4. Coreference and its Key Role in LVCs

As already mentioned in Section 3.1.2, in LVCs semantically underspecified va-
lency complementations of light verbs obtain their semantic specifications — the prin-
cipal role in this process is played by coreference between valency complementations
of the predicative noun and the light verb.

The most prominent coreferential relation is the one between ACT of a predicative
noun with a certain complementation of the light verb. Its prominence is also em-
pirically attested by the corpus material provided by the Prague Dependency Tree-
bank (PDT, Bejcek et al., 2013):Z from 1,695 LVCs with predicative nouns expressed
as prepositionless accusative objects of light verbs in PDT, 1,609 LVCs (95% in total)
are characterized by the coreference of the nominal ACT and a certain verbal comple-
mentation; the remaining 5% represents rather annotation errors (see Kettnerova and
Bejcek, 2016). The presence of a pair of ACT of the predicative noun and a certain va-
lency complementation of the light verb referring to the same extralinguistic entity
can be thus adopted as a definitional criterion for delimiting LVCs. See the test of
coreference in Radimsky (2010) as well.

Semantically underspecified valency complementations of a light verb can enter
into different coreferential relations, depending on valency structure of the predica-
tive nouns selecting the given verb. For example, in the valency frame of the light verb
pfinést ‘to bring’ in its non-causative function, the ACT and ADDR are semantically un-
saturated, see the valency frame of this verb in (20). Three types of coreference of
this ACT and ADDR with complementations of predicative nouns are attested in the
corpus data, as shown below by simplified dependency trees. Additional two types
of coreference appear for the given verb with causative function, when the ‘Causator’
is mapped onto the verbal ACT. Table 1 below provides more examples of LVCs with
the given verb for all the mentioned types of coreference.

I. ACT, - ACT, & ADDR, - ADDR,
First, the ACT of the light verb p#inést ‘to bring’” corefers with the nominal ACT and the

“http://ufal.mff.cuni.cz/pdt3.0/ (http://hdl.handle.net/11858/00-097C-0000-0023- 1AAF-3)
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pfinést.PRED

‘bring’
vyklad.CPHR
Zprivodce. ACT navstévnik ADDR explanation
\‘guide’ | \visitor’
zamek.PAT 9 acT ¥ Appr PoUtavy.RSTR historie.PAT
AN \ ‘castle’ __-7 L, ‘attractive’ ‘history’

Figure 1. The simplified dependency tree of the LVC ‘prinést vyklad’ ‘to bring an
explanation’ in sentence (24) (the dashed arrows link coreferring valency
complementations).

ADDR of the verb corefers with the nominal ADDR. This type of coreference is char-
acteristic, e.g., of the LVC p#inést vyklad ‘to bring an explanation’. See the simplified
dependency tree of its example sentence (24) in Figure 1. The valency frames of the
light verb (20) and of the predicative noun (21) and the scheme of the mapping of
semantic participants in the given LVC (23) are provided below.

(20) piinést ‘tobring”:  ACT.., ADDR,, CPHR,
(21) oyklad ‘explanation”: ACT ., o, imstr,oa-+gen ADDRaae PATgen os oo, acc

(22)  privodctiVye. pos, poutavy vyklad historieess. gen NAVSEEONTKIM oo oo ZATMKU
‘guide’s, attractive explanation of history,, to visitors..x of the castle’

(23) pfinést vijklad ‘to bring an explanation”:
ACT, — ACT, & ‘Speaker’
ADDR, ¢ ADDR, <& ‘Recipient’
vijklad ‘explanation” = CPHR,
PAT, & ‘Information’

(24) Priivodce,cr.oom plinesl ndvstévonikiitmpon oo zamku poutavy vyklad o ... historieess gen.
‘The guide, brought an attractive explanationg., of history to visitors,, of
the castle.

II. ACT, — ACT, & ADDR, - PAT,
The second type represents an infrequent type,® characterizing, e.g., the LVC pFinést
efekt “to bring an effect’, see the dependency tree in Figure 2 of its example sentence

(28).

8pAT with predicative nouns in these cases often corresponds to cognitively shifted ADDR.
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pfinést.PRED
‘bring’

—~—

efekt. CPHR 2 Brexit. ACT unie.ADDR
‘effect’ ,” ‘Brexit’ / ‘Union’

’
’

TACT % PAT © jaky.RSTR' _""evropsky.RSTR® "
~ N which’ ,,/ ‘European’ -*

-
-

Figure 2. The simplified dependency tree of the LVC ‘prinést efekt’ ‘to bring an effect’ in
sentence (28).

(25) efekt ‘effect’: ACT en,pos PAT natacc,pro-tacc

(26) efekt Brexituycr gen 1A Evropskou unios vy ace
“an effect of Brexit, on the European Union,,,’
(27) pfinést efekt “to bring an effect’”:
ACT, — ACT, & ‘Influencer’

ADDR, ¢ PAT, & ‘Influencee’
efekt ‘effect’ = CPHR,

(28)  Jaky efektcoun. o pTinese Brexityer pom EVIOPSkE Uniiyppn oo ?
“Which effectc., brings Brexit, to the European Union,e?’

ITI. ACT, — PAT, & ADDR, — ACT,
The third type of coreference is typical of, e.g., the LVC pfinést zklamdni ‘to bring dis-
appointment’, see the dependency tree in Figure 3 of example sentence (32).

(29) zklamdni ‘disappointment”: ACTgen pos PAT o tinstr 2t gen, inf e

(30)  zklamdni obCantise gen Z VYsledktlons ., s gen vOlED
‘disappointment of citizens,. by the results,, of the elections’

(31) pfinést zklamini “to bring disappointment’:
ACT, ~ PAT, & ‘Stimulus’
ADDR, ¢« ACT, & ‘Experiencer’
zklamdni ‘disappointment” = CPHR,

(32)  Visledky,cr oom vOleb pFinesly obéaniin,pos, oo ZkIAMANTcoup acc-
‘The results, of the elections brought disappointmentc,., to citizens,po.’

Besides its non-causative function, the light verb pfinést ‘to bring’ can serve as the
causative verb as well (see Section 3.1.2). The “Causator’ provided by this light verb is
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pfinést.PRED
‘bring’

zklamani.CPHR
‘disappointment’

vysledek.ACT ' obc¢an.ADDR
result’ \ Ccitizen’

_° volby.PAT Y ACT ¥ PAT
~._‘election’ S

Figure 3. The simplified dependency tree of the LVC ‘prinést zklamani’ ‘to bring
disappointment’ in sentence (32).

mapped onto its ACT. Thus the only remaining semantically underspecified comple-
mentation in the valency frame of the given verb is the ADDR, see the valency frame
in (20). LVCs with the causative light verb pfinést ‘to bring” are then characterized by
two types of coreference.

IV. ‘Causator’: ACT, & ADDR, — ACT,
This type is characteristic of, e.g., the LVC pfinést poznatek ‘to bring knowledge’, see
the dependency tree of example sentence (36) in Figure 4.

(33) poznatek 'knowledge’: ACT en,pos PAT e i ctatyo-t1oc,dcc ORIG, gen

(34) nase,cr g, poznatky o vodé.y ... na Marsu
‘our,; knowledge about water,,: on Mars’

(35) pfinést poznatek ‘to bring knowledge”:

‘Causator’ & ACT,
ADDR, ¢ ACT, <& ‘Cognizer’
poznatek ‘’knowledge” = CPHR,

PAT, & ‘Content’

(36)  Sondascr.pom MM 4o0p o PTiNESla poznatklcoun occ 0 V0dEosr o 110c 1A Marsu.
‘The space probe, brought us,,» knowledgec,.« about water,,; on Mars.’

V. ‘Causator”: ACT, & ADDR, - PAT, & LOC, — ACT,
This coreference characterizes, e.g., the LVC pfinést pfizeri ‘to bring favor’, see the de-
pendency tree in Figure 5 representing example sentence (40).

(37)  prizeri “favor’: ACTen,pos PAT s it gt prot ace vici-taat
(38) prizeri publika,cr gen ke ZpEVAKOVinsr \ ygut
favor of audience, to the singer;,

39

Brought to you by | Charles University
Authenticated
Download Date | 11/8/18 1:44 PM



PBML 111 OCTOBER 2018

pfinést.PRED
‘bring’

sonda.ACT poznatek.CPHR

nam.ADDR

‘probe’ \‘us ‘knowledge’
e _IACT  °\ voda.PAT
\water’
Mars.LOC
‘Mars’

Figure 4. The simplified dependency tree of the LVC ‘prinést poznatek’ ‘to bring
knowledge’ in sentence (36).

(39) pfinést piizeri ‘to bring favor”:
‘Causator’ &S ACT,
ADDR, ¢ PAT, & ‘Stimul’
LOC, —~ ACT, & ‘Experiencer’
pfizeri ‘favor’ = CPHR,

(40) Zdafilé turné,c: om prineslo zpevakovispo o PFizefcomn acc 4 pUblikaoc. , i gen-
“The successful tour,.; brought the singer, favore., of an audience.

pfinést.PRED
‘bring’

turné.ACT \ zpévak.ADDR pfize.CPHR 1 publikum.LOC
‘tour’ \'singer’ ‘favor’ ," ‘audience’
zdafily. RSTR 'ACT § PAT
‘successfull’ . SN .

X7

Figure 5. The simplified dependency tree of the LVC ‘prinést prizen
sentence (40).

to bring favor’ in

Ambiguous mappings

Several light verbs can function ambiguously in a single LVC with respect to non-cau-
sative and causative function. For example, the light verb pfinést ‘to bring’ in the LVC
pfinést zklamdni “to bring disappointment’ can serve either as non-causative, see above
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type III (mapping (31) and example (32)), or as causative one. The latter case belongs
to type IV as it exhibits the same coreference as e.g the LVC pfinést poznatek ‘to bring
knowledge’, see the coreference in (41) and example (42).

(41) pfinést zklamani ‘to bring disappointment’:
‘Causator’ & ACT,
ADDR, ¢ ACT, <& ‘Experiencer’
PAT, <& ‘Stimulus’
zklamdni ‘disappointment” = CPHR,

(42) Radikalni dieta,e. pom JANE1o0n o pTinesla jen dalsi zklamianipy, ... z vlastniho selhdnios ., gen-
‘Radical diet, brought Jane,. disappointmentc., by her own failure,,..’

type I. ACT, — ACT, & ADDR, — ADDR,

pfinést ‘to bring”: diitkaz ‘evidence’, informace ‘information’, nabidku ‘offer’, ndvod ‘instruction’,
odpovéd ‘answer’, podnét ‘impulse’, ponauceni ‘lesson’, vyklad ‘explanation’, zprdvu ‘message’;
type II. ACT, — ACT, & ADDR, — PAT,

pfinést ‘to bring’: efekt ‘effect’;

type III. ACT, — PAT, & ADDR, — ACT,

pfinést ‘to bring’: neklid ‘uneasiness’, potéseni ‘pleasure’, potiz ‘trouble’, problém ‘trouble’,
prospéch ‘benefit’, piekvapeni ‘surprise’, radost ‘to bring happiness’, uspokojeni ‘satisfaction’,
uZitek ‘benefit’, tileva ‘relief’, titécha ‘comfort’, zklamdni ‘disappointment’;

type IV. Causator: ACT, & ADDR, — ACT,

pfinést ‘to bring’: mir ‘calm’, moZnost ‘opportunity’, neklid ‘uneasiness’, nestésti ‘bad luck’,
obZiva ‘living’, omezeni ‘restriction’, pokrok ‘progress’, popularita ‘“popularity’, potéseni ‘pleasure’,
textitpotiz ‘trouble’, poznatek ‘insight’, problém ‘trouble’, prospéch ‘benefit’, pfitelstvi ‘friend-
ship’, pfekvapeni ‘surprise’, radost “happiness’, riziko ‘risk’, smiila ‘bad luck’, stésti “happiness’,
uspokojeni ‘satisfaction’, uznini ‘recognition’, uZitek ‘benefit’, iileva ‘relief’, tispéch ‘success’,
tispora ‘savings’, titécha ‘comfort’, vijhoda ‘advantage’, zisk ‘profit’, zjisténi ‘findings’, zklamdni
‘disappointment’, zkusenost ‘experience’;

type V. Causator: ACT, & ADDR, — PAT, & LOC, — ACT,
pfinést ‘to bring’: pfizesi ‘favor’.

Table 1. Examples of LVCs with the verb ‘pfinést’ ‘to bring’ for all relevant types of
coreference.
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3.2. Surface Syntactic Structure

The surface structure formation of LVCs shares the same basic principle as sur-
face constructions with full verbs according to which each semantic participant is ex-
pressed on the surface just once.

When a semantic participant in LVCs corresponds either to a valency complemen-
tation of the predicative noun, or to a complementation of the light verb (in case of
causative light verbs), the situation is obvious: the surface syntactic expression of such
semantic participant can be stipulated only by morphemic forms of the valency com-
plementation (be it nominal, or verbal) to which the given participant corresponds.

However, when a semantic participant is mapped onto a valency complementation
of the predicative noun and at the same time (via coreference) onto a complementa-
tion of the light verb, it raises a question which of the coreferring valency comple-
mentations is expressed on the surface. In these cases, morphemic forms prescribed
by individual valency complementations serve as an important clue for the identifi-
cation of the valency complementations expressed on the surface. As the analysis of
extensive corpus data corroborates, these semantic participants are mostly expressed
on the surface as valency complementations of the light verb.

For example, let us analyze the surface structure of the LVC uloZit iikol ‘to give
a task’ in (47): from the semantic participants characterizing this LVC, ‘Speaker’ and
‘Recipient’ are mapped onto the ACT and ADDR of the predicative noun and at the same
time via coreference onto the ACT and ADDR of the light verb as well, respectively (the
scheme of the mapping (46)). ‘Speaker’ is expressed in the surface structure of the
given LVC as the subject corresponding to the verbal ACT as its morphemic form (the
nominative case) unequivocally determines, see ACT in the valency frame of the light
verb in (43) and ACT in the frame of the noun in (44).

As for ‘Recipient’, its dative case does not unequivocally indicate the surface posi-
tion: as both the verbal ADDR and the nominal ADDR can have the form of the dative
case, see the valency frames of the light verb (43) and the predicative noun (44), it can
be either an indirect object with the function of the verbal ADDR, or an attribute with
the function of the nominal ADDR. Thus a question arises which of these complemen-
tations the given dative case expresses. The surface syntactic behavior of this com-
plementation in diatheses indicates that it can be accounted for as the verbal ADDR:
verbal complementations — in contrast to nominal ones — are sensitive to surface syn-
tactic shifts in diatheses. When recipient passive diathesis is applied to the LVC uloZit
1ikol ‘to give a task’, the given ADDR changes its form from the dative into the nomina-
tive, see (48), which clearly manifests that it is the ADDR governed by the light verb.
Moreover, the possibility of word order changes (compare (47) and (49)) supports its
analysis as verbal ADDR as well.

‘Obligation’, mapped just onto the PAT of the predicative noun, can be expressed
only as the attribute as morphemic forms of the given complementation require, see
the valency frame of the noun (44).
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(43) wuloZit "to give’: ACT.um ADDR,, CPHR,
(44) akOl ItaSkI: ACTgen,pos,od+gen ADDRgen,dat,pos‘peracc PATmf,dcc

(45)  uCitelliV,er pos tikol ZAkiiM soon 0 NATYSOVAL sy e krychli
“teacher’s, task to students,,x to draw,,, a cube’

(46) uloZit kol ‘to give a task”:
ACT, — ACT, & ‘Speaker’
ADDR, ¢« ADDR, & ‘Recipient’
fikol ‘task’ = CPHR,
PAT, & ‘Obligation’

(47) ucvitEZACT.subJAnom ulozil ZékﬁmADDRAinobJAdat ﬁkOZCPHR.obj.acc narysovatPAT.attr.inf kr]/Chli-
‘The teacher, gave students,, a taskeu to draw, a cube.’

(48)  ZdCiyo0m suey.nom A0StAli 0d UCTitelercr naty.oa 1 gen HIOZEN UIKOlcog o ace NATYSOVA oy g o KTYChIL
’ : 7
The students,.x were assigned a taske. by the teacher, to draw,, a cube.

(49)  ZaAkiiMuoon nosy.so: UCTHElscr sty nom WIOZTT TIKOL oy, cc NATYSOVAE oy, gen KTYChI.
3.2.1. Double Expression of a Semantic Participant

There are basically two exceptions from general principles underlying the surface
realization of semantic participants. First, in rare cases a semantic participant mapped
onto the ACT of a predicative noun and at the same time onto the ACT of a light verb
can be expressed twice on the surface. For example, in the LVC pfinést vijklad ‘to bring
an explanation’ in (50), the ‘Speaker’ is expressed twice in the surface structure, as the
subject with the function of the verbal ACT and at the same time as an attribute with
the function of the nominal ACT.

(50)  Priivodce,cr quy.nom PTinesl ndvsteEvnikiimpon nos;.aa ZAMKU SUMfacr o pos VlaStNT
OYKIAA o oty acc HISEOTTCoxr st gen-
‘The guide, brought his,.; own explanationc., of history to visitors,, of the
castle.

3.2.2. Semantic Participants Mapped onto an Optional Free Modification of the Light
Verb

Second, in those cases in which a semantic participant is mapped onto an actant
of the predicative noun and via coreference onto an optional free modification of the
light verb, the given semantic participant can be realized either as the nominal valency
complementation, or as the verbal one.

For example, in the LVC probouzet vzpominku ‘to raise memory’, three semantic par-
ticipants can be expressed on the surface: ‘Causator’ contributed to the LVC by the
causative light verb probouzet ‘to raise’ and two semantic participants — ‘Cognizer’
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and ‘Experience’ — provided by the predicative noun vzpominka ‘memory’, see the va-
lency frame of the given light verb in (51) and the frame of the noun in (52). The
LVC probouzet vzpominku ‘to raise memory’ is characterized by the coreference of the
ACT of the predicative noun with the optional LOC of the light verb, see the scheme
of the mapping of participants in (54). As a result, this semantic participant can be
expressed on the surface either as the verbal LOC (realized on the surface as a local
adverbial), see example (55), or as the nominal ACT (expressed on the surface as an

attribute), see example (56).

(51)
(52)
(53)

(54)

(55)

(56)

probouzet ‘to raise’: ACT,om,nr,acc CPHRucc LOC
Z)Zpomfnka lmemOI‘y’I ACTgen,pos PATna+acc,dcc

TMO0J€scr.pos VZPOMINKA NA MIAAT 017 04 1 acc
‘my, memory of (my) youths,,’

probouzet vzpominku ‘to raise memory’:
‘Causator’ & ACT,
vzpominka ‘memory” = CPHR,
LOC, ~ ACT, & ‘Cognizer’
PAT, & ‘Experience’

Hudba,er q5.00m V8 MNE oc gy v 110c PrOboUzElD DZPOMinky o oni.acc 10 MIAA opr ste naacc-
MUSICycr in Me o raised memoriesc, on youths,,

Hudba,c: usy.com probouzela mojeucr.au.pos VZPOMIMKY corip oby.acc 18 MIAALos s t acc-
MUSIC,c; raised My, memoriesc, on youths,,
‘The music raised my memories of my youth.’

3.2.3. Principles Governing the Expression of Semantic Participants

The principles governing the expression of semantic participants in the surface

structure of LVCs can be summarized as follows:?2

* A semantic participant mapped onto a single valency complementation is ex-
pressed in a surface syntactic position:
— of the respective valency complementation of the predicative noun (be it

¢ A semantic participant mapped onto two coreferring valency complementations
is expressed in a surface syntactic position:
— either of the respective valency complementation of the light verb (be it

actant, or free modification),

— of the respective valency complementation of the light verb (representing

‘Causator’).

actant, or free modification),

9As the double expression of a semantic participant in LVCs discussed above in Section 3.2.1 is highly

restricted, it is not reflected in the given principles.
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— or of the respective valency complementation of the predicative noun if the
coreferring verbal complementation is an optional free modification.

4. Formal Model of Lexicographic Representation of LVCs

The lexicographic representation of LVCs requires a close cooperation of both the
lexical and the grammar part of the language description. In this section, we describe
how the information on LVCs is reflected in the data and grammar component of
the VALLEX lexicon, see above Section 2. As we have demonstrated above, the deep
and surface syntactic structure of LVCs can be inferred from valency structures of
both light verbs and predicative nouns and coreferential relations between individual
valency complementations on the rule basis. These rules, described in the grammar
component of the lexicon, operate on the information provided by its data component.

4.1. Data Component

In the data component, three special attributes have been introduced providing
the information necessary for deriving deep and surface syntactic structure of LVCs.

Attribute lvc. The data component of the VALLEX lexicon stores lexical units of both
predicative nouns and light verbs,X providing their core valency characteristics in the
form of valency frames, as described in Section 3.1.1 and 3.1.2. The respective lexical
units are interlinked via the special attribute lvc: with each lexical unit of a predicative
noun, this attribute provides references to lexical units of the light verbs selected by
the given noun, whereas with each lexical unit of a light verb, links to the predicative
nouns with which the light verb combines are provided.

Attribute map. This attribute is provided within lexical units of light verbs. It stores
the information on coreference between valency complementations of light verbs and
complementations of predicative nouns — the coreference is represented as a set of
pair(s) of coreferring valency complementations, the valency complementations being
represented by their respective functors (and for user’s convenience indicated in the
lower index either as V, or as N, distinguishing verbal complementations from nominal
ones).

Attribute instig. This attribute is provided within lexical units of causative light
verbs — it gives the valency complementation from the respective valency frames onto

1[)Although collocations of predicative nouns with light verbs form multiword lexical units, we use here
the term lexical units to refer to individual predicative nouns and light verbs, stressing their compositional
possibilities. We are aware that in case of light verbs, this term is not, strictly speaking, correct: light verbs
are not able to occur outside the collocation with predicative nouns (giving evidence of their semi-lexical
status). However, from the formal point of view, light verbs can be treated similarly as individual senses of
full verbs.
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which the semantic participant ‘Causator’ is mapped, the given complementation be-
ing represented by its respective functor.

Each valency frame of a light verb is assigned with a set of pair(s) or triplet(s) (if
the attribute instig is relevant) of the above given attributes, distinguishing differ-
ent coreference relations and eventually causative function of the light verb; relevant
pairs (or triplets) are differentiated by Arabic numerals. In addition, each set is ac-
companied with examples illustrating individual LVCs. See the lexical entry of the
light verb uloZit ‘to impose’ in Figure 8 and the entry of the predicative noun kol
‘task’ in Figure 7.

4.2. Grammar Component

In the grammar component, formal rules governing both the deep and surface
structure formation of LVCs are stored, operating on the information provided by the
data component, as follows:

The deep syntactic structure of LVCs consists of:
(i) all valency complementations of the light verb provided by its valency frame
(attribute frame),
(i) all valency complementations of the predicative noun provided by its valency
frame (attribute frame),
(iif) coreferential relations between individual valency complementations of the light
verb and complementations of the predicative noun (attribute map).

The surface syntactic structure of LVCs comprises:1:
A. syntactic positions of all valency complementations of the light verb, namely:
(i) the syntactic position of the predicative noun
(its morphemic form is given by the CPHR valency complementation),
(ii) the syntactic position of ‘Causator’, if relevant
(its morphemic form is given by the valency complementation provided in
the attribute instig),

(iii) the syntactic position(s) of other valency complementations which corefer
with complementations of the predicative noun (only optional free modi-
fications may remain unexpressed)

(morphemic forms of these positions are given by the respective valency
complementations provided in the attribute map).
B. syntactic positions of those valency complementations of the predicative noun
that satisfy the following conditions:

1 These principles summarize the surface structure formation of LVCs on which further surface syntactic
operations leading to deletion of valency complementations can be applied due to their optionality, actual
ellipsis, generalization etc.
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(iv) the syntactic position(s) of the valency complementations that do not core-
fer with any complementations of the light verb
(morphemic forms of these positions are given by the respective valency
complementations of the predicative noun),

(v) the syntactic position(s) of the valency complementations that corefer with
optional free modifications of the light verbs not expressed on the surface
(morphemic forms of these positions are given by the respective valency

complementation of the predicative noun).12

5. Annotation of LVCs in VALLEX
5.1. Lexical Stock

Each LVC is formed by a collocation consisting of a predicative noun and a light
verb. The large amount of such collocations in Czech is not easily manageable, thus,
some selection criteria had to be determined at the beginning of the annotation pro-
cess. For the identification of the collocations representing LVCs, we first had to iden-
tify an inventory of verb lemmas already stored in the VALLEX lexicon that can func-
tion as light verbs. For this purpose, we used the valency lexicon PDT-Vallex (Uresova,
2011). In this lexicon, valency frames of light verbs are indicated by the functor CPHR,
labeling the valency position of predicative nouns. On this basis, we automatically
identified 124 verb lemmas that have at least one valency frame in PDT-Vallex with
the CPHR functor. The intersection of verb lemmas obtained from PDT-Vallex and
of verb lemmas contained in VALLEX was 105 in total. As VALLEX treats aspectual
counterparts of verbs as a single verb lexeme, respective aspectual counterparts have
been added (if not already in the list). The resulting number of 145 verb lemmas has
formed the inventory of verbs selected for the further annotation.

To identify the most frequent and most salient predicative nouns which select the
given light verbs, we used the Sketch Engine (Kilgarriff et al., 2014), a corpus tool al-
lowing users to obtain summaries of words” grammatical and collocational properties.
A balanced corpus of synchronous texts SYN201012 was used as the material base. In
the first step, the collocation lists of all selected verb lemmas were obtained. From
these lists, only the nominal collocates expressed as direct object in the accusative case
(representing the central and most frequent cases of light verb collocations in Czech)
were selected: almost 3,050 noun lemmas (21 nouns on average for a verb lemma); see
also Kettnerova et al. (2016).

12In rare cases, the syntactic position of the nominal ACT coreferring with the verbal ACT is expressed in
the surface structure (typically as a possessive pronoun), in addition to its expression in the verbal position
according to principle (Aiii), compare Section 3.2.1 and example (50).

13Czech National Corpus — SYN2010. Institute of the Czech National Corpus, Faculty of Arts, Charles
University, Prague 2010. Available from http://www.korpus.cz.
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date, dgvatmpt
vyjddrit®, vyjadfovat™pt ‘to give’ projevit®, projevovat™®
‘to express’ ‘to show’
vydat®’, vyddvat™' \qmm o o _ _ _/ SOUhlas ziskat®, ziskdvatmpf
‘to issue’ ‘to obtain’

~,
vyslovit®, vyslovovatimpf ~a dostat®’, dostdvatmpf
‘to convey’ ‘to get’
ud8lit®, udilet/udélovat™pt

Figure 6. Collocations of the predicative noun ‘souhlas’ ‘consent’ with light verbs, found
with the Sketch Engine; the collocations marked by the continuous arrow have been
identified in the lists of nominal collocates of the given light verbs ‘dat, davat’ ‘to give’,
‘projevit, projevovat’ ‘to show’ etc.; the collocation joined by the dashed arrow have
been extracted from the list of verbal collocates of the noun ‘souhlas’ ‘consent’).

A human annotator has been asked to indicate only those nouns in each list that
represent predicative nouns forming collocations with the given light verb. As the
main criterion for distinguishing collocates with light verbs from those with full verbs,
the coreference of the nominal ACT with a valency complementation of the light verb
has been adopted (see Section 3.1.4). The collocations that satisfy this condition are
interpreted as LVCs.

In the second step, salient collocations of the predicative nouns have been added
as well, using the Sketch Engine: for each of the predicative noun obtained in the
first step, its missing relevant collocations with light verbs have been automatically
extracted from its verb collocation list (in this step, we restricted the verbs to the list
of 145 already identified light verb lemmas). See Figure 6, displaying collocations
of the noun souhlas ‘consent’ obtained in the first and second steps of the annotation
process.

The resulting number of collocations from the first and second step sums up to
2,991 collocations in total (counted as combinations of a lemma of a light verb and
a lemma of a predicative noun). These collocations represent the lexical stock inte-
grated into the VALLEX lexicon.

5.2. Annotation Process

In the next step, the selected 2,991 collocations of predicative nouns with light
verbs have been assigned with the relevant information, as introduced in Section 4.
Each verb lemma and noun lemma have been processed separately, and then inter-
linked into a relevant LVC.
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5.2.1. Annotation of Predicative Nouns

As the VALLEX lexicon originally contained the information only on valency be-
havior of verbs, it was necessary to add the same information on the selected predica-
tive nouns. The data format of the lexicon, as described in Section 2, is suitable also
for the description of other parts-of-speech. We thus made use of the same structure
of lexical entries as designed for verbs (excluding verb-specific optional attributes).

The lexical entry of a predicative noun comprises its noun lexeme, i.e., a two-
fold unit associating all forms of the given noun with its lexical units (its individual
senses). Each lexeme is represented by the respective noun lemma of the predicative
noun, or (if relevant) by more than one lemma.

(fikol )

q = zadani; skutecnost uréend k vykonani ‘assignment' )
-frame: ACTZ,pos,od+Z ADDRZ,B,pos,pro+4 PATinf,dcc

-lu: ukol-1

-lve: ukladat-ulozit-8, zadat-zadavat-4, klast-4, prebirat-prebrat-prevzit-2.1, uvalit-uvalovat-2

-example: Pracovni Ukol zaméstnavatele.ACT vyplyva zejména z popisu prace ...;
V tomto sméru jsou tkoly od vedeni.ACT klubu celkem jasné.;
Hradi presné plni trenérovy.ACT Ukoly.;
Hosté prohravali a jejich.ADDR Ukolem od trenéra.ACT bylo neprohrat utkani o deset branek.;
domaci Ukoly pro predskolaky.ADDR;
tézky kol vybrat.PAT vitéze.;
Vysledkem byl Gkol Komisi.ADDR, aby zacala.PAT pfipravovat pro tii zemé ak¢ni programy.;
Novy ¢insky Ukol zni: at nasi zpévéci dobudou.PAT svét.;
Z rady vyvstal Ukol, Ze bychom méli svolat.PAT obecnou diskuzi.

\-control:  ADDR Y,
(2 ~ poslani; uloha; funkce “mission; role; function' )
-frame: ACT, 05 PAT ¢ e

-lu: ukol-2

-lvc: vykonat-vykondvat-2, prebirat-prebrat-prevzit-2.2

-example:  Ukolem fesitele.ACT sudoku je v co nejkratdim ase doplnit prazdna mista v tabulce.;
Ukolem zavodnika.ACT bude predvést odvainy improvizovany skok do vody.;
Jaky je nas.ACT ukol v déjinach ¢lovééenstva?;
Pred zapasem byl muj.ACT ukol uréit.PAT brankarku, ktera nastoupi do zapasu.;
Je to jeho.ACT ukol, aby zakazka byla.PAT Cista a hotova vcas.;
To je taky jeho.ACT hlavni ukol, at seSivky zapomenou.PAT na pohary a boje o misto nahofe.;
Jeho.ACT predpokladany ukol, Ze ma sedét.PAT pfi kazdém preli¢eni a podat.PAT ¢tenaflim
jeho pribéh, byl nesmirné obtizny.

\L—control: ACT )

N —

Figure 7. Lexical entry of the predicative noun ‘Ukol’ ‘task’ (two lexical units).
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The key information on the valency behavior of individual lexical units of the
predicative noun is provided by valency frames, exemplified by illustrative exam-
ples. Morphemic forms in valency frames of the noun describe the usage of its lexical
units in nominal structures, see Section 3.1.1.

For the purpose of the description of LVCs, each lexical unit of a predicative noun
is assigned with the special attribute lvc providing a list of references to individual
light verbs with which the given noun forms LVCs. See the illustrative example of the
lexical entry of the predicative noun kol ‘task” in Figure 7.

We have restricted the number of syntactically annotated predicative nouns to
those that form LVCs in the data with at least two light verbs (277 noun lexemes rep-
resented by 284 noun lemmas). Those nouns that represent a part of LVCs with one
light verb are provided only in the form of a list of noun lemmas in the attribute lvc
in the lexical entries of the respective light verbs (if these noun lemmas are counted,
the number of predicative nouns increases to 577 lemmas). The basic statistics on
annotated predicative nouns is provided in Table 2.

Lemmas Lexemes Lexical Units

Predicative nouns 284 (577) 277 350
Light verbs 145 78 117

Table 2. The basic statistics on the annotated predicative nouns and the light verbs in
VALLEX. The number of noun lemmas in parenthesis includes also predicative nouns
which form LVCs with only one light verb.

5.2.2. Annotation of Light Verbs

In the lexical entry of each verb lemma indicated in the previous step as a lemma
representing a light verb, a relevant lexical unit (or more lexical units) of the given
light verb has been identified. If no relevant lexical unit has been comprised in the
lexical entry, it has been manually added. Then each identified lexical unit has been
subject to necessary adjustment.

First, in each valency frame of relevant lexical units, a valency complementation
standing for predicative nouns has been labeled with the CPHR functor. Second, each
lexical unit of the light verb has been ascribed with one or more sets of the following
attributes (as introduced in Section 4): (i) the attribute lvc, providing references to lex-
ical units of the predicative nouns with which the given light verb form LVCs, and (ii)
the attribute map, introducing the information on coreference characterizing the given
LVCs. (iii) In case of causative light verbs, each set is further supplemented with the
attribute instig, storing the information on the valency position of ‘Causator’. If more
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/Gkladat™!, uloite" N\

(z light verb “to give; to assign' (as light verb) \

-frame: ACT, ADDR; CPHR,

-lu: ukladat-ulozit-8

-lvel: ukol-1, zakaz-1

-mapl: ACTv-ACTn, ADDRv-ADDRnN
-examplel:

impf: Prostfednictvim feditele Gfadu ministr a naméstci ... ukladaji ukoly Grednikim.;
Pokyn ministerstva obrany ukladal slozkam resortu pfisny zdkaz nicit po vycviku munici.
pf: Vladimir Putin uloZil viadé kol néco se situaci délat uz pred osmi lety.;

... fidi¢ce méstsky urad ulozil zakaz ¢innosti spocivajici v zdkazu fizeni motorovych vozidel.

-lve3: omezeni-1, omezeni-2, opatreni-1, pokani-1, povinnost-1

-map3: ADDRv-ACTn
-instig3: ACT
-example3:

impf: Nova technicka pravidla ukladaji odstranéni ¢i omezeni nékterych pocitacovych systémda.;
Soucasna spolec¢nost uklada ¢lovéku pocetnd omezeni.;

CNB se musi striktné dret zakonnych postup( a mize ukladat opatieni k napravé.;

... také pocitac provadi hfisnika ivodnimi modlitbami, pta se na jeho hfichy a ukladda pokani.;
Soud zpravidla uklada radnicim povinnost zajistit najemnikim nahradni bydleni.

pf: Také ruska statni agentura Rosselkhoznadzor ... si vyminila pravo uloZit omezeni dovozy, ...;
Soud miZe pachateli uloZit omezeni, aby se zdrzel fizeni.;

Proto jsme také méstskym sluzbam neulozili Zzadné zvlastni opatreni.;

Ztejmé to ale nebyl jen tak ledaskdo, protoze sam papez uloZil Bernardu Ignacovi pokani.;
k Soud uloZil Zalované spolecnosti povinnost zaplatit kanceldfi zminénou ¢astku s pFisIu§enstviw

Figure 8. Simplified lexical unit of the light verb ‘ulozit’ ‘to give’.

than one set of these attributes is relevant with a single lexical unit of a light verb, the
sets are distinguished by Arabic numerals. (iv) In addition, each LVC is exemplified
by corpus example provided in the attribute example, attached to individual sets of
the above given attributes. See the example of the lexical unit of the light verb uloZit
“to give’ in Figure 8.

As aresult, 117 lexical units characterizing light verbs have been annotated; these
lexical units are contained in 78 verb lexemes, represented by 145 verb lemmas, see
Table 2. Most light verbs are non-causative: from 117 lexical units in total, 89 under-
lie non-causative light verbs in the annotated data and 28 lexical units correspond to
causative light verbs. The semantic participant ‘Causator” has been mapped predom-
inantly onto ACT of light verbs, in less cases it has corresponded to ORIG. For the basic
statistics on the mapping of ‘Causator’ see Table 3.
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‘Causator’ Lexical Units LVCs

ACT 25 325 (365)
ORIG 3 13 (13)

Table 3. The basic statistics on the mapping of ‘Causator’ with causative light verbs in
VALLEX; the first column provides the number of lexical units representing causative light
verbs, the second one gives the number of LVCs in which light verbs are of causative
character (counted as combinations of individual lexical units of light verbs and lexical
units of predicative nouns). The number in parenthesis includes also LVCs with nouns
that combine only with one light verb.

5.3. Types of Coreference

As aresult of the annotation, almost 1,500 different LVCs, counted as combinations
of individual lexical units of light verbs and lexical units of predicative nouns, have
been identified. Each LVC is characterized by a certain type of coreference between
verbal and nominal valency complementations (or by more than one type), see Section
3.1.4. The information on coreference has been assigned to the valency frame of a
light verb (attribute map). For causative light verbs, also the information on ‘Causator’
mapping is provided (attribute instig).

In the annotated data, most LVCs are characterized by a single type of coreference
and (if relevant) by the mapping of ‘Causator’; however, almost 200 annotated LVCs
allow for different types of coreference, often distinguished by the presence/absence
of “‘Causator’”.

In the annotation, 21 different types of coreference (distinguished with respect to
the presence of ‘Causator’) have been identified for all LVCs (including 7 ambiguous
types). The most frequent type of coreference is represented by the coreference of the
ACT of a non-causative light verb with the ACT of a predicative noun; this type can be
exemplified by, e.g., the LVC mit obavu “to be afraid; lit. to have fear” (11). Within the
group of causative light verbs, the coreference of the verbal ADDR and the nominal
ACT with the mapping of ‘Causator” onto the verbal ACT is the most frequent one; it
characterizes, e.g., the LVC pfinést poznatek ‘to bring knowledge’ (35). Table 4 provides
all types of coreference identified in the annotated data, illustrated by examples.

6. Conclusion

In this paper, we have summarized results of a theoretical analysis of syntactic
behavior of Czech light verb constructions. We have focused both on their deep and
surface syntactic structure, demonstrating the syntactic compositionality of these con-
structions. We have deepened an insight into a key role of coreference between va-
lency complementations of the light verb and the predicative noun forming an LVC
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Type 1 Type 2 Number  Example
‘Causator’ Coreference ‘Causator’  Coreference
ACT,—ACT) 716 (902)  udelat chybu
‘to make a mistake’
ACT,—ACT), 182 (200)  cinit vitku
ADDR,—-ADDR| ‘make a reproach’
ACT,—PAT,,, ACT, LOC,—ACT, 141 (151)  vywolat strach
LOC,—ACT, “to raise fear’
ACT,—ACT), 99 (142)  klast odpor
ADDR,—PATy ‘put up resistance’
ACT, ADDR,—ACT, 68 (82)  poskytnout iitéchu
‘to give comfort’
ACT,—ADDRy, 60 (67)  prijmout podékovini
ORIG,—ACT, ‘to accept thanks’
ACTy LOC,—ACT, 60 (65) vzbouzet myslenky
‘to provoke thoughts’
ACT,—PAT,, 35 (44) dostat péci
ORIG,—ACTy ‘to get care’
ACT,—PAT,, ACT, ADDRy—ACT, 35 (44)  Cinit poteent
ADDR,—ACT, ‘to make pleasure’
ACT,—PAT,, 30 (37) nachdzet oporu
LOC,—ACT, ‘to find support’
ACT,—ACT,, 13 (17)  nalézt zalibeni
LOC,—PATy ‘to develop a taste’
ORIG, ACT,—ACT, 13 (13) ziskat viphodu
‘to gain an advantage’
ACT, BEN,—ACT, 8 (10) otevrit p¥istup
‘to open an access’
ACT,—ACTy ACT,—PAT,, 8 (8) ztratit dilveru
LOC,—ACT, ‘to lose confidence’
ACT,—ORIG,, 7 (7) budit dojem
LOC,—ACT) ‘to give an impression’
ACT,—ADDRy, 7 (7) udelat zkousku
LOC,—ACT, ‘to pass an exam’
ACT,—ORIGy, ACT, LOC,—ACTy 6 (6) probouzet pocit
LOC,—ACT, ‘to inspire a feeling’
ACT,—ADDRy, ACT, LOC,—ACT, 4 4) vzbudit podezrent
LOC,—ACT, ‘to raise suspicion’
ACT, ADDR,—PAT,, 2 (2) pFinést prizen
LOC,—ACT, ‘to bring favor’
ACT,—ADDRy, ACT,—PAT,, 1 (1) budit soustrast
LOC,—ACT, LOC,—ACTy ‘to arouse sympathy’
ACT,—ACT, ACT, BEN,—ACT, 1 () vytvdret zisk
‘to make a profit’

Table 4. The basic statistics on the coreference identified with the annotated LVCs (individual
combinations of lexical units of light verbs and lexical units of predicative nouns), taking into
account the type of coreference and the ‘Causator’ mapping (if relevant). If more than one type is
characteristic of a single LVC, these types are distinguished as type 1 and type 2. The number in
column 5 gives the number of LVCs in VALLEX; in parenthesis, the number including also those
LVCs with nouns combining with a single light verb follows.
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in the process of the syntactic formation of the given LVC, emphasizing a role of map-
ping of semantic participants characterizing the given LVC onto valency complemen-
tations.

The proposed theoretical analysis has been verified (and refined) within a linguis-
tic annotation of a large amount of light verb constructions. The resulting description
has been used in the VALLEX lexicon for their theoretically adequate and economic
representation. The data have been published —after both manual and automatic data
consistency checking — in the new version of the VALLEX lexicon, release 3.5.1

The VALLEX 3.5 lexicon comprises annotation of almost 3,000 collocations of pred-
icative nouns with light verbs (counted as combinations of a lemma of a light verb and
a lemma of a predicative noun), which correspond to almost 1,500 LVCs (counted as
individual combinations of a lexical unit of a light verb and a lexical unit of a pred-
icative noun). The LVC annotation has affected almost 350 newly created lexical units
of predicative nouns and 120 lexical units of light verbs. The syntactic formation of
LVCs has been described in the grammar component of VALLEX in a form of syntactic
rules operating on the information from the data component (namely valency frames
of respective light verbs and predicative nouns and three special attributes describing
the LVC formation lvc, map, and instig).
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