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THE SARGADA REPOSITORY FOR THE ARGUMENT/
/ADJUNCT DISTINCTION: A SYNTACTIC RESOURCE
WITH A LEXICOGRAPHICAL BACKGROUND

SARGADA! is an online repository that contains sentences with ambiguous syntactic
phrases regarding argument/adjunct status. Research on the difference between
arguments and adjuncts and the creation of the repository grew out of e-Glava, an online
valency dictionary of Croatian verbs (Birti¢, Bra¢ and Runjai¢ 2017). The repository is
intended to include 130 verbs/lemmas that are categorized into 13 macro-groups based
on a syntactic phrase with unclear syntactic status. To determine the status of a syntactic
phrase, seven diagnostic tests were applied. The results of the application of the tests
are quantified as percentages, following the claim that argumenthood is not a binary
but a scalar category (cf. Forker 2014). The creation of the SARGADA repository is an
important step towards improving the valency dictionary as it provides valuable data
that can assist in the description of verbs’ valency patterns in Croatian. The objective
of this paper is to outline the process of creating the repository and to explore the
possibility of using the results presented in the repository for the development of the
valency dictionary.

' This work has been fully supported by the Croatian Science Foundation under the project Syntactic and
Semantic Analysis of Arguments and Adjuncts in Croatian (SARGADA, 1P-2019-04-7896).
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1. Introduction

Although creating various classic monolingual or multilingual dictionaries
necessarily requires, along with lexicographic methodology, a substantial level
of the authors’ knowledge of certain grammatical phenomena of one or more
languages,” the process of planning and organizing valency lexicons or diction-
aries often places greater significance on the understanding of these grammati-
cal phenomena, surpassing the importance of lexicographic theory and practices.
Building valency lexicons or databases is an illustrative case of a closer connec-
tion between methodologies of lexicography and grammaticography (Lehmann
and Maslova 2004). Valency lexicons are a type of resource that simultaneously
employ lexicographic and grammaticographic methods,? i.e. typically providing
basic information on the grammatical properties of verb lemmas. More impor-
tantly, they provide information on the syntactic structure in which a verb ap-
pears as well as information on the semantic roles of its arguments.

Before any valency lexicographic project begins, extensive preparations and the
formalization of a dictionary entry design are necessary. However, unexpected
theoretical and practical challenges may arise during the creation of a diction-
ary. A notable example is e-Glava, an online valency dictionary (Birti¢, Brac¢
and Runjai¢ 2017), whose main challenge was accurately categorizing depend-
ents as either arguments or adjuncts for certain verbs. This theoretical issue,
addressed during the lexicographic work, led to the development of a research
project Syntactic and semantic analysis of arguments and adjuncts in Croatian
(SARGADA). The main objective of the SARGADA project was to establish
criteria and tests (Forker 2014; Toivonen 2021) for distinguishing between argu-
ments and adjuncts in the Croatian language and applying them to the creation
of the syntactic repository SARGADA. This repository arose directly as a by-

2 Most dictionaries include information on the grammatical properties of lemmas, such as their part of

speech, inflectional forms, some basic syntactic patterns, etc.

3 Perhaps it would be more precise to say that it is about the relationship between metalexicography
and metagrammaticology, as stated by Lehmann and Maslova (2004: 1857): “Metagrammaticography
starts from two ends: on the one hand, it takes stock of successful grammars and distills from them the
grammaticographic principles that they follow. On the other hand, it takes successful models of language
description as a theoretical basis and deduces from them requirements for an adequate grammar.
Grammaticography is related to investigation of grammar just as lexicography is related to lexicology
(investigation of the lexicon).”
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product of research on ambiguous syntactic phrases regarding their argument/
/adjunct status.

This paper aims to delineate the development process of the repository and em-
phasize how the results presented in the repository could be applied to enhance
a future valency dictionary. In this paper, the introduction is followed by Section
2, which details the development of the SARGADA repository through various
subsections. Subsection 2.1 covers the initial phase of developing the reposi-
tory, including the planning, compiling of lemmas, and classification of lemmas.
Subsection 2.2 presents the syntactic model for sentence tagging. The diagnostic
tests that are included in the repository are discussed in Subsection 2.3. In Sec-
tion 3, the technical details of the repository and the preliminary results of the
diagnostic tests are presented. Section 4 provides a discussion of the possibility
of connecting the presented records of verb lemmas with existing dictionaries,
as well as the potential use of the methodology and the results of the diagnostic
tests for subsequent phases in the development of the valency dictionary. Finally,
the conclusion provides a summary of the paper and suggests some possible
directions for future work.

2. Building the SARGADA repository

The practical aspect of the project includes data collection, corpus search, and
building a database that contains ambiguous syntactic phrases regarding the ar-
gument/adjunct status. In the initial phase of designing the relational database
structure for the SARGADA repository, we consulted online resources that ana-
lyse both the syntactic and semantic side of the verb’s patterns, such as depend-
ency treebanks (e.g., Hamburg Dependency Treebank (Foth et al. 2014)), valency
lexicons (e.g., T-PAS — Typed Predicate Argument Structure for Italian (Jezek
et al. 2014)), as well as FrameNet (Fillmore and Baker 2010) and Verbnet (Kip-
per Schuler 2005), etc. However, as previously mentioned, our primary focus
centres on the classification of syntactic elements whose status with respect to
the argument/adjunct distinction is unclear. We did not follow the solutions from
previously mentioned resources directly, but it can be concluded that some solu-
tions and knowledge are indirectly woven into the structure of the repository.
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Nevertheless, certain findings from these sources are indirectly incorporated
into the repository’s structure. Conversely, our investigation of these resources
did not reveal any comparable attempts. Therefore, the repository we present
represents a potentially unique endeavour in creating a database that captures
the results of testing the argument/adjunct distinction for a specific language,
namely Croatian in our case.

Our approach was primarily grounded on dependency grammar(s) and the non-
binary difference between arguments and adjuncts. We attempted to define cri-
teria for distinguishing arguments and adjuncts that would be as theoretically
neutral as possible, so we used tests from generative grammar in addition to
tests from dependency grammars. Alongside these linguistic theories, we incor-
porated insights from Croatian (e.g., Bari¢ et al. 1997; Sili¢ and Pranjkovi¢ 2007;
Raguz 2010; Belaj and Tanackovi¢ Faletar 2017), Serbian (e.g., Piper et al. 2005,
Mrazovi¢ 2009) and Bosnian (Jahi¢, Halilovi¢ and Pali¢ 2004) grammar books.
This approach made it possible to develop a comprehensive model that considers
various linguistic perspectives and provides a more nuanced understanding of
the topic under investigation.

2.1. List of verbs and macro-groups

Building upon the findings of the aforementioned linguistic theories, the initial
phase in building the repository involved compiling a list of 130 Croatian verbs,
which are accompanied by syntactically ambiguous phrases that can be either
arguments or adjuncts. Further analysis revealed that certain verbs have distinct
meanings that encompass different valency patterns. This led to the identifica-
tion of 130 lemmas.* This part of the preparatory work for the repository is
comparable to the lemma selection method as one of the basic lexicographic
methods.’ Consequently, the lemmas were classified into separate groups based

4 We continuously update the verb list as our research uncovers new verbs with ambiguous syntactic
elements. In Birti¢, Bra¢, and Runjai¢ (2022), we initially identified 111 lemmas and categorized them into
12 macro-groups. However, we have since expanded the verb list to include a new macro-group specifically
for verbs with passive agents.

> “Before one starts writing dictionary articles, a lemma candidate list must be drawn up... This list
should be an open list so that during the process of dictionary production new lemmata can be entered...”
(Schierholz 2015: 331).
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on the ambiguous syntactic phrases present in their valency patterns. To fa-
cilitate the creation of the repository, macro-groups were established for sets
of syntactically ambiguous phrases that occur with specific verbs. The verbs in
the repository are classified into 13 macro-groups, which share a particular am-
biguous phrase, as presented in Table 1. The macro-groups of verbs with place,
goal, source, time, quantity, manner, cause and purpose adverbials and the verbs
that these macro-groups contain were mainly extracted from Pali¢ (2011) and
Belaj and Tanackovi¢ Faletar (2017), and their classification is also motivated by
classes of complements proposed by various German linguists (see for example
Engel (2009)). The verbs with inner objects and sports verbs are from Birti¢
and Matas Ivankovi¢ (2009, 2010). The macro-groups of verbs with beneficiary
and passive agents were inspired by Needham and Toivonen (2011). The macro-
group of verbs with the dependents in the instrumental case was listed according
to Brac (2018).

Table 1: Classification of the lemmas into the macro-groups

Macro-group Verb

Verbs with place adverbials zZivjeti ‘live’, stanovati ‘live’
Verbs with goal adverbials baciti ‘throw’, dosegnuti ‘reach’
Verbs with source adverbials dolaziti ‘come from’

Verbs with time adverbials trajati ‘last’

Verbs with quantity adverbials stajati ‘cost’, prodati ‘sell’
Verbs with manner adverbials ponasati se ‘behave’

Verbs with cause adverbials proizlaziti ‘result’

Verbs with purpose adverbials koristiti se ‘use’, sluziti se ‘use’
Verbs with NPs in the instrumental case mirisati ‘smell’, zraciti ‘radiate’
Verbs with beneficiary ispeci ‘bake’, sasiti ‘sew’

Verbs with inner objects sanjati ‘dream’, Zivjeti ‘live’
Sport verbs trcéati ‘run’, plivati ‘swim’
Verbs with passive agents citati ‘read’, graditi ‘build’

2.2. Syntactic model for sentence tagging

To accurately tag the sentence elements and analyse the sentences in accordance
with our research objectives, we established a simple syntactic model of 12 tags.
These tags include 11 definite tags for various sentence elements: ‘Argument S’
(argument; subject), ‘Verd’ (verb), ‘Argument DO’ (argument; direct object),
‘Argument 1O’ (argument; indirect object), ‘Argument PP’ (argument; prepo-
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sitional phrase), ‘Adverb’ (adverb), ‘Adjunct’ (adjunct), ‘Aux’ (auxiliary verb),
‘Reflex’ (reflexive pronoun), ‘Conj’ (conjunction), and ‘Neg’ (negation), as well
as a twelfth tag specifically designed for a syntactically ambiguous phrase that
we are testing, labelled as ‘Test’. We decided to tag unquestionable arguments
and adjuncts during the parsing process and test only ambiguous phrases. Due
to the need for a simple application in the database, we had to adopt the most
general approach and use a few operational definitions of the argument to tag
those sentence elements.®

2.3. Testing and diagnostic tests

Although the various syntactic theories disagree on many things, there is one
domain in which they agree — they all distinguish arguments and adjuncts. Defi-
nitions of arguments and adjuncts’ differ with regard to their formal apparatus,
but they also agree on which phrases are problematic from the viewpoint of the
argument/adjunct distinction. As for English, authors often cite several typical
phrases that are problematic: beneficiary NPs, resultatives, passive by-phrase,
etc. (see more in Toivonen 2016). Some of these constituents are problematic in
Croatian too: beneficiary NPs, prepositional phrases for expressing the passive
agents (od-phrases), prepositional phrases with the semantic role of the goal, and
some NPs with the instrumental case. Our repository included all these groups.

¢ For example, the sentence in which we examine the quantity adverbial with the verb prodati ‘sell’ is

syntactically parsed in the repository as shown in (i) (repository tags highlighted):

(i) Dorian je prodao dusu vragu za vje¢nu mladost.
Doriang,; s, AUX sell soul, .5 devil . o for eternal youth
Argument_S Aux Verb Argument DO Argument IO Test

‘Dorian sold his soul to the devil for eternal youth.’

In other words, Dorian (a seller) is an unquestionable argument (subject), dusu ‘soul’ (selling object) is an
unquestionable argument (direct object), vragu ‘devil’ (a buyer) is an unquestionable argument (indirect
object), and we test the prepositional phrase za vjecnu mladost ‘for eternal youth’ (quantity/price) to find
whether it is an argument or an adjunct in this example.

7 For example, definitions such as “The arguments are the participants minimally involved in the
activity or state expressed by the predicate” (Haegeman 1994: 44). According to Mclnnerney (2022: 1)
“... dependents of a given head H can be partitioned into two classes (...) ‘core elements’, the arguments
of H, and (...) ‘peripheral’ elements, the adjuncts of H”. In the classical valency theory, the arguments and
adjuncts are differentiated by their specific relation with a verb, arguments are dependent on the verb and
are also required by the verb’s valency, while adjuncts are only dependent on the verb (see more in Birti¢
and Brac 2023).
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This paper will introduce a set of diagnostic tests chosen as a tool for distin-
guishing between arguments and adjuncts in the repository. It is important to
note that there is no agreement on which tests are the most useful for distin-
guishing between them (see, for example, Przepiorkowski 2016; Haspelmath
2014). Since different authors and different theories employ different tests, some
tests are the same across different frameworks (e.g., the optionality test, the verb
specificity test, the iterativity test), some are similar in different frameworks
(the core participant test and the implication test; paraphrase with a proverb and
the do so test), some are designed in specific theories (the dialogue test in func-
tional generative description; the adjunct island test in generative grammar),
and some tests are valid only for certain languages. In the repository, we use
the omission, implication, substitution and replacement test from dependency
grammar, the do so test and this happened test from both dependency and gen-
erative grammar, and the dialogue test from functional generative description.
Some tests applied in the first phase of the research were later removed, as we
concluded that they did not yield relevant results when testing Croatian phrases
with ambiguous status. For every verb with an ambiguous phrase that we test,
there are two examples from the Croatian Web Corpora — HrWac (Ljubesi¢ and
Klubi¢ka 2014) or Croatian Language Repository — Riznica (Cavar and Brozovié
Roncevi¢ 2012). CQL queries are used to identify suitable examples, with minor
adaptations to tailor the sentences for our specific purposes while retaining their
essential meaning. Two researchers independently analyse the sentences, doing
manual parsing and conducting the diagnostic tests. Each researcher analyses
one sentence example for each verb, and, subsequently, researchers exchange
complete descriptions, collaboratively annotating and agreeing upon the results
for both sentences per verb meaning. The project’s principal investigator then
reviews both sets of annotations. Each test can result in ‘4rg’ (argument), ‘Ad;’
(adjunct), or ‘Not’ (‘test not used’),® aiming to provide results that are not simply
binary but scalar (Forker 2014).

8 The tag ‘Not’ (‘test not used’) is mostly chosen for the do so test and this happened test with stative verbs,

which is explained in Section 2.3.3 and Section 2.3.4.
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2.3.1. Omission test (OptT)

The omission test, also known as the optionality test (Schiitze 1995; Needham
and Toivonen 2011), is a widely used test to distinguish between obligatory and
non-obligatory elements in a sentence. If a syntactic phrase is essential for the
sentence to be grammatical, the omitted part is considered an obligatory argu-
ment (1). On the other hand, if the syntactic phrase can be omitted without af-
fecting the grammaticality of the sentence, it is either an optional argument or
an adjunct (2). This test allows us to identify accurately obligatory arguments;
however, it cannot distinguish between optional arguments and adjuncts.

ey

Moj rodak  boravi *u Chicagu).

my cousin is-staying in Chicago, . o

‘My cousin is staying *(in Chicago.)’

@
Djecak baca kamenje  (u vodu).
boy throws  stones into water, .. ..

‘A boy throws stones (into the water).’

In example (1), the prepositional phrase u Chicagu ‘in Chicago’ cannot be omit-
ted and so it is an obligatory argument, while in example (2) we can omit u vodu
‘into the water’, and thus this prepositional phrase is either an optional argument
or an adjunct. To define the status of the prepositional phrase in (2), the next test
is used.

2.3.2. Implication test (ImplT)

The implication test, also referred to as the core participant test (Needham and
Toivonen 2011), is a test used to identify arguments in a sentence based on verb
semantics. If a verb presupposes the existence of an entity, then that entity is
classified as an argument. An entity’s presence in the semantic structure of a
verb can be indicated by a pronoun or an adverb (3). The implication relation is
also tested by the procedure in which the examined argument has to be denied
and the sentence must bring a contradiction (4).
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©)

Djecak baca  kamenje nekamo.
boy throws stones somewhere
‘A boy throws stones somewhere.’

@)
#Djecak baca  kamenje nekamo, aline  baca  nikamo.
boy throw stones  somewhere but, . throw nowhere

‘#A boy throws stones somewhere, but does not throw anywhere.’

The implication test has been found to be an effective method for identifying
optional arguments, but its use is not necessary for determining obligatory argu-
ments, as they can be identified through the omission test. Nonetheless, in the
SARGADA repository, both the implication test and the omission test are uti-
lized since we do not follow the dependency grammar model completely.

2.3.3. Do so test (DoSoT)

The do so test substitutes a non-stative verb and its arguments with the phrase do
so, while elements that appear outside the do so replacement are considered ad-
juncts since they do not belong to the nuclear VP (Lakoff and Ross 1976; Ackema
2015). As aresult of the test’s application, direct and indirect objects, directional
adverbs, and affected locations are considered part of the verb phrase, while
other adverbials, as well as instruments, are outside the nuclear verb phrase.
There are several problems with the application of this test (cf. Przepiorkowski
2016). Firstly, it can only be applied to agentive verbs. Secondly, it is challeng-
ing to choose the appropriate Croatian equivalent for the English verb to do.
In Croatian, do so can be translated as (u)ciniti isto, postupiti/postupati isto,
postupiti/lpostupati tako and other similar phrases. The verb (u)ciniti requires
the direct object in the accusative case and the indirect object in the dative case,
while the verb postupiti/postupati requires the prepositional phrase s ‘with’ +
instrumental, i.e., it does not take a direct object. Therefore, the results of the
test may vary depending on the similar argument structure between the chosen
pro-verb and the tested verb. Despite these limitations, the do so test is still used
in the repository as a tool for identifying arguments.
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®)
Djecak baca  kamenje u vodu, a  djevojcica Cciniisto  uzrak.
boy throws stones into water, .. and girl does so into air, .. .,

‘A boy throws stones into the water, and a girl does so into the air.’

2.3.4. This happened test (ThisHT)

The this happened test (Brown and Miller 1991: 90) states that if a sentence can
be paraphrased as two separate sentences, whereby one contains a verb and its
arguments and the other contains the tested constituent then the syntactic phrase
in the second sentence is an adjunct. With the this happened test, the tested syn-
tactic phrase is shifted to the second sentence and introduced with the phrase this
happened. 1f the second sentence is well formed, the tested phrase is an adjunct.
If the sentence is not well formed, the tested phrase is an argument. Example (6)
cannot be paraphrased in two sentences; therefore, u vodu ‘into the water’ is an
argument. The this happened test cannot be applied to stative verbs.’

(©)
Djecak baca  kamenje. *To se dogodilo  uvodu.
boy throws stones this ..., happened into water

‘A boy throws stones. *This happened into the water.’

2.3.5. Replacement test (ReplT)

The replacement test is based on the assumption that the verb governs the mor-
phological form of an argument, i.e., the precise choice of the case and the prepo-
sition, and therefore the argument cannot be expressed by a different morpho-
logical form, whereas an adjunct can. For instance, in example (7), the phrase
with the preposition u ‘into’ and the noun in the accusative can be replaced with
the prepositional phrase with the preposition na ‘onto’ and the noun in the accu-
sative case, as well as the prepositional phrase with the preposition preko ‘over’

> The problem with this test is that the verb dogoditi se /| dogadati se in example (6) requires the prepositional

phrase with a noun expressed in the locative case, while the verb bacati ‘throw’ requires the prepositional
phrase with a noun in the accusative case.
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and the noun in the genitive case. Therefore, the prepositional phrase u vodu
‘into the water’ is an adjunct according to this test.

(7
Djecak baca kamenje  uvodu / na krov / preko kuce.
boy  throws stones into water, .. ., / onto roof, ...,/ over house . o,

‘A boy throws stones into the water / onto the roof / over the house.’

The efficacy of the replacement test is limited when it comes to adverbial argu-
ments, as they do not follow a consistent morphological pattern, yet they are
obligatory elements.

2.3.6. Substitution test (SubT)

The substitution test refers to a verb’s specificity. This test determines whether a
syntactic phrase is an adjunct by examining if a different verb can be substituted
for the original verb without altering the grammaticality of the sentence (Agel
2000; Sojat 2008). It is important to note that the same syntactic phrase can
be an argument in one context but not in another. In the example (8), it can be
seen that the verb can be substituted with other verbs within the same semantic
class, while it cannot be substituted with verbs from a different semantic class.
Furthermore, when dealing with verbs that have three complements, it is chal-
lenging to determine the extent to which the acceptability of the sentence with
different verbs depends on the compatibility between the verbs and the second
complement (kamen ‘stone’ in (8)) versus the compatibility between the verb and
the third complement (u vodu ‘into the water’ in (8)).

)
Djecak je bacio/gurnuo / zavitlao / *razveselio se /  *pojeo  kamen  uvodu.

boy sy threw / pushed / swirled / cheered ., / ate stone  into water

‘A boy threw / pushed / swirled / *cheered / *ate a stone into the water.’
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2.3.7. Dialogue test (DialT)

The dialogue test originated from the framework of the functional generative
description (Sgall, Hajicova and Panevova 1986). This test helps to determine
if certain participants in an event are semantic arguments by asking a question
about them. In (9), the answer cannot be I don’t know since the verb lezati ‘lie’
requires an obligatory argument. Even if an optional argument is not explicitly
stated in a sentence, the information about it should still be present in the speak-
er’s mind (if it is an argument). However, the answer / don’t know is more ac-
ceptable with the three-place verbs, such as the verb bacati/baciti ‘throw’ (10).

)
A: *Dinara lezi.
*‘Dinara lies.’
B: Gdje Dinara lezi?
‘Where does Dinara lie?’
A: #Ne znam.
#1 don’t know.’
(10)
A: Djecak baca kamenje.
‘A boy throws stones.’
B: Kamo ih baca?
‘Where does he throw them?’
A: ?7Ne znam.
“1 don’t know.’

According to researchers in German dependency models, such as Engel (2009),
the most dependable tests for argument identification are the omission and im-
plication tests. While the omission test certainly extracts obligatory arguments,
the implication test further singles out optional arguments. As Engel (2009) has
stated, the element which does not pass the implication test is never an argument,
and the element which is negative in the omission test is always an argument.
The omission test, do so test, replacement test, and substitution test mostly test
syntactic arguments, while the implication test, this happened test, and dialogue
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test are claimed to test semantic arguments. The argument that can be omitted
(passes the omission test) is an optional argument. Therefore, there is a clear
correlation between the semantic/syntactic identification of arguments and their
obligatory vs. optional status. However, the determination of whether an argu-
ment can be omitted or not may pose challenges, as judgments may vary among
native speakers. Consequently, the distinction between obligatory and optional
arguments has not been included in our repository. While the replacement test
does not work with many adverbial complements due to their morphological
variability, their non-omissionability indicates their argument status.

3. Technical details and preliminary results

The repository was grounded on the database whose building encompasses sev-
eral steps during the four years of the project:

— designing a specific relational database in an SQL environment on a ser-
ver infrastructure (year 1);

— creating a personalized input interface for the project members (year 2);

— setting up a stable working version with sentence descriptions, along with
the relevant central content management system (CMS) (year 3);

— reviewing and organizing the data for public access, as well as adding
additional user functions (ongoing, year 4).

The Ubuntu 18 server operating system with LAMP architecture (Linux,
Apache, MySQL and PHP) was successfully installed and configured for the
server infrastructure. Additionally, a subdomain http://ihjj.hr/sargada was cre-
ated. The initial version of the database needed for the SARGADA repository
was established and organized with all the necessary programs for the creation
of basic models. To translate the presented linguistic model into a graphical
interface, a Vue.js framework was utilized with Javascript. This enables con-
venient editing of the logical structure. The data were structured and displayed
based on the design with the use of HTML markup language, while the visual
user interface was set up using Cascading Style Sheets (CSS) as per the project
member’s instructions (as shown in Figure 1).
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Izaberi glagol Odaberi makroskupinu

boraviti - Glagoli s adverbijalnom dopunom... hd

Primjer .
Odaberi dio Argument_S - Verb - Test .

> Moj rodak boravi u Chicagu.

Izmjeni primjer

Figure 1: Interface for editing the sentence and testing the ambiguous element in
the stable working version of the repository.'

As already stated, in the final project year, intensive processing, revision and
organization of data in the database is planned. So far, we have entered some
prototypical examples of verbs with adverbial complements. Specifically, these
examples include verbs with place, source, manner, purpose, cause, and goal
adverbials, as shown in Figure 2.

Tests

Macro-group No OptT | ImplT | DoSoT | ThisHT | ReplIT | SubT | DialT

Moj rodak boravi u Chicagu.

Verbs with place adverbial 11 My cousin is staying in Chicago."

Arg Arg Not Not Adj Adj Arg

Dinara leZi na granici izmedu Hivatske i Bosne i Hercegovine.

Webs Wil pRLE adverbial |12 'Dinara is lying on the border between Croatia and Bosnia and Herzegovina

Arg Arg Not Not Adj Adj Arg

Moj pas dolazi iz njemacke uzgajivacnice.

MBIbS Wil SOINTE Aaverbial "My dog comes from a German kennel house.’

3 Arg Arg Not Arg Adj Arg Arg

On djeluje ozbiljno.

Verbs with manner adverbial ks G
He seems serious.

=

Arg Arg Not Not Adj Arg Arg

Drze se (oni) vrlo dobro.

Verbs with manner adverbial (They) are holding up very well’

@

Arg Arg Not Not Adj Adj Arg

Qdnose se (oni) prema nama s prijezirom.

Verbs with manner adverbial (They) freat us with coniempt’

=

Arg Arg Not Not Adj Arg Arg

On se pona3a nepristojno.

Verbs with manner adverbial | 17 ‘He fe behaving rudely”

Arg Arg Not Not Adj Arg Arg

Ubojica je pro3ao nekaznjeno.

Verbs with manner adverbial | 18 The Killer went unpunished

Adj Arg Not Not Adj Arg Adj

Plan smo namijenili (mi) za cijelu Gajevu ulicu.

Verbs with purpose adverbial | 19 ‘The plan was intended (by us) for the entire Gajeva Street’

Arg Arg Not Not Adj Arg Arg

Poluteretno vozilo sluzi za prijevoz stvari.

Verbsiwith pumose adverbial| 20 ‘The semi-truck vehicle is used for fransportation of goods.”

Arg Arg Not Not Adj Arg Arg

Ljudsko oblicje proisteklo je iz pokreta.

pEsiiaRcaditial i ‘The human form arose from the body movements.’

Arg Arg Arg Arg Arg Arg Arg

Neuspjeh proizlazi iz nerada.

Verbs with cause adverbial | 22 |, = E R
Failure comes from inaction.

Arg Arg Not Not Adj Arg Arg

Brat je bacio kamen uvodu.

Verbs with goal adverbial 2 "The brother threw a stone into the water.”

Adj Arg Adj Arg Adj Arg Adj

Figure 2: Extracted examples of the tests’ results with the verbs with place,
source, manner, purpose, cause, and goal adverbials.

10" Figure 1 shows the following database entry fields:

a) Izaberi glagol ‘Select a verb’ in which a verb is selected from a pre-prepared drop-down list with 130
lemmas (see section 2.1);

b) Odaberi makroskupinu ‘Select a macro-group’, in which a macro-group is selected from a pre-prepared
drop-down list with 13 macro-groups (see section 2.1);

¢) Primjer ‘Example’, in which sentence elements are entered element by element according to the chosen
syntactic model for sentence tagging (see section 2.2).
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Although the majority of investigated syntactic phrases with verbs from Figure
2 are undoubtedly arguments, we used them to “test” the tests. Consequently,
the results of the application of the diagnostic tests in the repository confirmed
that all the examined syntactic phrases are arguments but with varying percent-
ages. The omission test demonstrated that only the third argument of the verb
bacati ‘throw’ can be omitted (in Figure 2, example 23), and therefore it is not an
obligatory argument."" The implication test indicated that syntactic phrases with
all verbs are arguments. The do so test and this happened test are not applied to
stative verbs, and the do so test only to agentive verbs as explained in Subsection
2.3.3 and 2.3.4 (in Figure 2, examples 11 — 20 and 22). If the verb bacati ‘throw’
is replaced with uciniti isto ‘do s0’, its third complement can be repeated in the
second clause, and therefore it is an adjunct according to this test (in Figure 2,
example 23). The this happened test showed that the prepositional complements
with the verbs dolaziti ‘come from’ (in Figure 2, example 13), proisteci ‘arise’
(in Figure 2, example 21) and bacati ‘throw’ (in Figure 2, example 23) are argu-
ments, which is consistent with findings in other languages as they are direc-
tional adverbials. According to the replacement test, all prepositional phrases
are adjuncts since directional or place adverbials can be expressed with different
prepositional phrases. The result of the application of the dialogue test demon-
strated that the syntactic phrases with all analysed verbs, except the verb bacati
‘throw’, are arguments since the information about the participant that they de-
note has to be present in the speaker’s mind. Regarding the verbs with manner,
purpose and cause adverbial phrases, the results are quite similar. According
to the omission test, the implication test and the dialogue test, the investigated
adverbial syntactic phrases are arguments. However, according to the replace-
ment test, it turns out that they are adjuncts, except for the verb proisteci ‘arise’.
Furthermore, according to the substitution test, the tested syntactic phrase with
the verb drzati se ‘behave’ is an adjunct, whereas with other verbs it is an argu-
ment.

In summary, the SARGADA repository provides valuable insights into the va-
lency description of various verbs and their syntactic phrases, helping to deter-

" The problem is that the application of tests in the repository allows for a binary choice between arguments

and adjuncts, and there is no option for an optional argument, which is the prepositional phrase with the verb
bacati/baciti ‘throw’.
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mine the argument status of these phrases through the application of diagnostic
tests.

4. Can the analysis of data from the repository help in future
work?

By testing the behaviour of prototypical adverbial complements with specific
verbs regarding their semantic obligatoriness or morphological interchangeabil-
ity, we can compare those valency patterns with previous dictionary entries us-
ing the analysis results. In this way, the SARGADA repository may serve as a
tool for improving our comprehension of Croatian syntactic phenomena in both
theoretical and applied research.

As an example of a possible improvement for future linguistic description, the
verb sluziti ‘serve’ can be used. This verb is polysemous in general lexicographic
descriptions and is used as a transitive, intransitive and reflexive verb. Example
(11) (also example 20 in Figure 2) in the repository serves to examine the status
of the prepositional phrase za prijevoz stvari ‘for transportation of goods’ in the
verb’s meaning ‘to be usable for what’ in an intransitive construction.

(11a)
Poluteretno vozilo sluzi za prijevoz stvari.
semi-truck vehicle .. serve, . for transportation, .., things . .

‘The semi-truck vehicle is used for the transportation of goods.’

When conducting the seven diagnostic tests (as shown in Figure 3), only the re-
placement test indicated that the tested prepositional phrase could be an adjunct,
while the other four (applicable)!? tests yielded results indicating it to be an argu-
ment.

2 The do so test and this happened test were not applicable because the tested sentence element follows

the stative verb sluziti ‘serve’.

148



Sinisa Runjai¢, Matea Birti¢, Ivana Brac: The Sargada Repository for the Argument/Adjunct Distinction: A Syntactic Resource with a Lexicographical Background

OptT:

Q arg O adj © Nat
ImpT:

Q ag O adj O ot
DoSoT:

) arg D adj © ot
ThishT:

O arg O adj © pat
ReplT:

O arg O adj O pat
SubT:

Q arg O oadj © Nat
DialT:

© arg O adj ) Nat

Rezultati:
Arg = 4/5 (B0%)

Adj = 1/5 (20%)

Figure 3: Screenshot of the diagnostic test results for the prepositional phrase
with the verb s/uziti ‘serve’ in the SARGADA repository

The outcome of the replacement test is due to the morphological interchange-
ability of the tested prepositional phrase za ‘for’ + prijevoz, .., ‘transportation’

with the noun phrase in the dative case (prijevozu ); therefore, the sentence

remains grammatical, as demonstrated in (11b). o

(11b)

Poluteretno vozilo sluzi prijevozu stvari.
semi-truck vehicle . serve, . transportation . .. thing . .

‘The semi-truck vehicle is used for the transportation of goods.’

During the lexicographic work on the valency dictionary e-Glava, in addition to
morphological and syntactic realizations, a semantic description was also pro-
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vided. Accordingly, we tried to perform a semantic analysis in this case too.
Although, usually, a beneficiary semantic role is linked to the dative case, in this
case the semantic role of purpose can be realized either by the dative case or by a
prepositional phrase which consists of za “for” and the accusative NP. It is impor-
tant to note that the appearance of the dative does not change the semantic role.
However, the beneficiary in the refined realization of the same sentence would
also be expressed by the dative NP covjeku ‘person > as in (11c). Therefore,
in sentence (11c) we have both semantic roles realized: the purpose is expressed
as the prepositional phrase with the preposition za ‘for’ and the accusative noun
phrase, while the beneficiary is expressed as the dative NP.

(11c)
Poluteretno vozilo sluzi Covjeku  za prijevoz stvari.
semi-truck vehicle . serve,, man, . fortransport, ... thing . o

“The semi-truck vehicle serves a person to transport the goods.’

If the beneficiary in the dative case is added, it is not possible to replace the
prepositional phrase za ‘for’ + prijevoz ‘transport. __’° with the dative NP prije-

vozu ‘transport. __’ (11d). Hence, if both roles are realized, the purpose can only

be expressed WE‘;\BSGthe prepositional phrase. While one might initially attribute
the ungrammaticality of this sentence to the presence of two successive dative
arguments (one with a benefactive and the other with a purpose role) we suppose
that a more in-depth investigation of this issue is necessary. This is because in-
stances of two successive arguments marked by the same case but with different

semantic roles are not unrecorded in the Croatian language.'

(11d)
* Poluteretno vozilo sluzi Covjeku prijevozu stvari.
semi-truck vehicle ., .. serve,, man_ .. transport .. thing . .

After the analysis, we can conclude that for this intransitive realization of the
verb sluziti ‘serve’ with this specific meaning, we expect a syntactic realization
with semantic arguments of theme, beneficiary and purpose. In Croatian, the
argument with the beneficiary may be syntactically omitted, but the sentence is
still grammatical if the adverbial complement realizes the semantic role of the

3 The well-known case is two successive accusative objects of the verb pouciti/poucavati ‘to teach’

(poucavati ucenika matamatiku ‘to teach the student mathematics

)
ACC.SG acc.sg /7
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purpose with the prepositional phrase za ‘for’ + accusative case (11a). Example
(11b) is also grammatical if the adverbial prepositional phrase is replaced with a
dative NP which also expresses the purpose. The beneficiary role is inherently
predictable from the very meaning of the verb and the comparison to the syntac-
tic realization in (11c¢).

5. Conclusion

This paper presents the SARGADA repository, an online resource specifical-
ly designed for distinguishing between arguments and adjuncts. As has been
stated, the need for the repository arose from work on the online Croatian verb
valency dictionary e-Glava and it aims to enhance work on e-Glava. Seven tests
were applied to sentence examples in the repository to distinguish arguments
from adjuncts. These examples were categorized into 13 macro-groups based
on their syntactically ambiguous elements. Since the syntactic elements tested
in the repository can be classified as “in-between arguments and adjuncts”, a
scalar approach was employed to differentiate between them. In this paper, the
preliminary results of the application of the diagnostic tests to the macro-groups
with place, source, goal, manner, purpose, and cause adverbials are presented.
The results of the diagnostic tests show the potential of the repository to improve
valency description, as demonstrated through the detailed analysis of the verb
sluziti ‘serve’. Furthermore, the repository plays a significant role in Croatian
syntax studies, as it provides a comprehensive description of syntactic phrases
that had not been previously explored in such depth. Although the tests may yield
contradictory results, which is expected in a scalar approach, and the acceptabil-
ity judgments of sentences may vary among native speakers, our goal was to
establish relatively applicable criteria and tests for distinguishing between argu-
ments and adjuncts. This project has the potential to advance our understanding
of the argument/adjunct distinction not only in the Croatian language but also
cross-linguistically. The freely accessible online sentence repository will prove
valuable in various domains, including in the teaching and learning of Croatian,
as well as in the enhancement of natural language processing tools. Future work
will focus more on incorporating semantic roles and expanding the number of
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verbs/lemmas included in the repository, which will further improve its applica-
bility and potential uses.

Abbreviations

ACC accusative
Adj adjunct
Arg argument
AU auxiliary
DA dative

DialT dialogue test
DoSoT do so test
GEN genitive

ImpIT implication test
INS instrumental
LOC locative

NEG negation

OptT omission/optimality test
PL plural

REFL reflexive

ReplT replacement test

SG singular

SubT substitution test
ThisHT  this happened test
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Repozitorij SARGADA za razlikovanje dopuna i dodataka:
sintakticki resurs s leksikografskom podlogom

Sazetak

Rad na repozitoriju SARGADA ukljuéuje opis recenica koje sadrze dvojbene sintakticke
skupine s obzirom na status dopune ili dodatka. Stvaranje repozitorija potaknuto jeradom
na mreznom valencijskom rjecniku e-Glavi (Birti¢, Bra¢ i Runjai¢ 2017). Repozitorij
sadrzava 130 glagola koji su podijeljeni u 13 makroskupina na temelju sintakticke skupine
s nejasnim sintaktickim statusom (glagoli s priloznim skupinama mjesta, cilja, izvora,
vremena, koli¢ine, nacina, uzroka, svrhe, sredstva, glagoli s benefaktivom, glagoli s
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unutarnjim objektom, sportski glagoli te glagoli s pasivnim agensom). Da bi se odredilo
pripada li sintakticka skupina kategoriji dopuna ili dodataka, primijenjeno je sedam
testova koji su najve¢im dijelom preuzeti iz gramatike zavisnosti, zatim iz generativne
gramatike te funkcijskoga generativnog opisa. U radu su opisani sljede¢i testovi: 1.
test ispustanja, eliminacijski test ili test redukcije, 2. implikacijski test, 3. test uciniti
isto, 4. test to se dogodilo, 5. test zamjenjivosti ili supstitucije drugim morfoloskim
oblikom, 6. test supstitucije glagola u okolini istoga re¢eni¢nog dijela i 7. dijaloski
test. Rezultati primjene testova kvantificirani su kao postoci, slijedeci tvrdnju da je
argumentnost skalarna, a ne binarna kategorija (usp. Forker 2014). U radu su prikazani
preliminarni rezultati primjene testova na makroskupine glagola s priloznim skupinama
mjesta, cilja, izvora, vremena, koli¢ine, nacina, uzroka i svrhe. Stvaranje repozitorija
SARGADA posluzit ¢e poboljsanju valencijskoga opisa jer pruza vrijedne podatke koji
pomazu u identifikaciji valencijskih obrazaca glagola u hrvatskom jeziku. Cilj je rada
opisati proces nastajanja repozitorija te opisati mogucnosti primjene rezultata nastalih
tijekom izgradnje repozitorija na stvaranje valencijskoga opisa i valencijskoga rjecnika
hrvatskoga jezika.

Keywords: Croatian language; valency dictionary; syntax; argument/adjunct distinction;
diagnostic tests; digital repository

Kljucne rijeci: valencijski rjecnik; sintaksa; dopuna; dodatak; dijagnosticki tekstovi; digitalni
repozitorij
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