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Abstract

This paper presents MoCCA, a Model of Comparative Concepts for Aligning Constructicons under development by a
consortium of research groups building Constructicons of different languages including Brazilian Portuguese, English,
German and Swedish. The Constructicons will be aligned by using comparative concepts (CCs) providing
language-neutral definitions of linguistic properties. The CCs are drawn from typological research on grammatical
categories and constructions, and from FrameNet frames, organized in a conceptual network. Language-specific
constructions are linked to the CCs in accordance with general principles. MoCCA is organized into files of two types: a
largely static CC Database file and multiple Linking files containing relations between constructions in a Constructicon and
the CCs. Tools are planned to facilitate visualization of the CC network and linking of constructions to the CCs. All files and
guidelines will be versioned, and a mechanism is set up to report cases where a language-specific construction cannot be

easily linked to existing CCs.
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1. Introduction

Constructicons are digital collections of construction
descriptions, in the sense and spirit of Construction
Grammar. There are now such Constructicons
available or under development for at least half a
dozen languages (Lyngfelt et al., 2018), and more on
the way. Some of them are developed for NLP
purposes and others for language pedagogy — or
both (Borin & Lyngfelt, forthc.; Ziem et al., forthc.).
While these Constructicons are for the most part
designed as monolingual resources, there is also
ongoing work towards cross-linguistic application, or
muiltilingual constructicography.

Previous efforts in Constructicon alignment have
been designed as bilingual or trilingual comparisons
(Laviola, 2015; Backstrom, Lyngfelt & Skdldberg,
2014; Lyndfelt et al., 2018). By using a constructional
approach with tools from lexicography, the authors
could discern close equivalents for most of the
constructions investigated. However, the results
showed a bias towards the source language, which
was English, regarding both formal and functional
properties. Furthermore, the method turned out to be
far too time consuming to be feasible on a large
scale and for more languages. Hence, the
conclusion of these experiments is that, rather than
construction by construction comparison, multilingual
Constructicon alignment requires a language-neutral
base of comparison.

In parallel, a series of workshops in Dusseldorf,
Germany and Gothenburg, Sweden have been
organized aimed at  discussing possible
methodologies for aligning constructions from the
Brazilian Portuguese, English, German and Swedish
Constructicons. The choice of Berkeley FrameNet
frames as a possible comparative variable was
obvious, not least because some Constructicons
already link constructions and frames (Boas, Lyngfelt
& Torrent, 2019). But it is clear that frames only link

the meaning/function of constructions and the form
could therefore not represent a comparative variable.
So the choice also fell on the use of Croft's
comparative concepts (Croft, 2022), even if this
entails a new implementation for almost all
Constructicons. In addition to the selected
methodology, these workshops also focused on
practical implementation; in particular, rules and
processes were developed for aligning different
constructions using comparative concepts and
frames.

In this paper, we present one of the outcomes of
these workshops — the analytical and technical
guidelines  for  aligning  constructions and
Constructicons via MoCCA (Model of Comparative
concepts for Constructicon Alignment). These
guidelines are jointly developed and agreed upon by
Constructicon-building teams (CBTs) henceforth
referred to as the CBT consortium.

The overall idea of this enterprise is to connect
constructions across and within languages using
comparative concepts (CCs) as a shared base of
comparison (Lyngfelt et al., 2022). The CCs provide
language-neutral definitions of linguistic properties,
and language-particular constructions may be linked
to any and all CCs conforming to properties shared
by the construction in question. Thereby the
construction will also be connected to other
constructions linked to the same CC.

The guidelines described here are primarily directed
towards Constructicon-building Teams, but may of
course be employed by any linguist wishing to
connect or compare a particular set of constructions
to other constructions within or across languages via
comparative concepts.

2. Comparative Concepts

Comparative concepts are the linguistic concepts
used as the basis of cross-linguistic comparison in
typology, although they were given this name only



recently (Haspelmath, 2010). Comparative concepts
have been defined in terms of function (semantics,
pragmatics) since Greenberg (1963) and Keenan &
Comrie (1977). More recently, Haspelmath (2010)
argues that some comparative concepts can be
defined at least partly in terms of cross- linguistically
valid properties of morphosyntactic form. Croft
(2016, 2022) argues that comparative concepts are
either completely functional, or are hybrids
combining properties of function and form.

The CCs used in MoCCA are of five types:
constructions, strategies (see 3.2.1), semantic
content, information packaging and frames. The first
four types, described in Croft (2022), are based on
language typology. MoCCA uses an extension of the
set of CCs presented by Croft (2022). Constructions
and strategies are hybrid CCs, that is, pairings of
form and function (see below). Semantic content and
information packaging are purely functional CCs.
The fifth type consists of the set of semantic frames
defined in the Berkeley FrameNet 1.7 data release,
as described in Ruppenhofer et al. (2016). Names of
particular CCs, of any type, are written in boldface;
when needed the CC type will be indicated within
parentheses after the name.

Note that the language-neutrally defined
constructions employed as CCs, henceforth
CC-constructions, are not to be confused with
language-particular constructions, which will here be
called L-constructions. An L-construction, for
example the English Polarity Question Construction
(Are you coming with us?), is generally defined as
the pairing of a language-specific form with a
particular function.

In cross-linguistic comparison, particular
constructions such as the polarity question
construction (cxn) are compared first based on
function: the set of form-function pairings across
languages that express a function such as polarity
questions (Weissweiler et al. 2024). The polarity
question function is defined as propositional
content (sem) packaged as an interrogative (inf)
to which the interlocutor is expected to confirm,
amend or disconfirm (Bolinger, 1978).

Cross-linguistic comparison starts from function
because languages vary considerably in their
morphosyntactic form in expressing functions such
as the polarity question function. Although forms are
language-specific, certain general properties of form
can be defined cross-linguistically, for example, word
order, prosody, a question particle, a special verb
form, and so on. Thus, the English Polarity Question
L-construction is an instance of the CC-construction
polarity question construction (cxn) and uses the
strategies of word order (str)—specifically,
Subject-Auxiliary inversion—-and prosody (str)—
specifically, final rise intonation.

L-constructions may be linked to one or more CCs,
and related L-constructions may share some CCs
but differ with respect to others. Thus, the CC links
represent partial correspondences and should not be
confused with equivalence. Also note that the CCs
cannot cover all properties of all constructions in all
languages. There will always be language-particular
idiosyncrasies not covered by this alignment model.

In the remainder of this paper we present the
analytical and technical guidelines for using MoCCA,
as well as the methodology for reporting issues with
the system.

3. Analytical Guidelines

The MoCCA analytical guidelines focus on the

procedures and principles for associating
comparative concepts, including frames, with
constructions and, if applicable, construction

elements (CEs). In this section, we present its first
version (1.0).

3.1. The CC Network

The CCs, including frames, are presented as a
database of related concepts. The Croftian CCs can
be related using nine different relations. Subtype,
part, attribute, value and roleffiller are used for CCs
of the same type. In addition, for construction CCs,
there is a special part relation, head, for the head of
the construction.

Strategies are related to construction in three
different ways. All strategies are related to the
construction whose form they describe with the
expression-of relation. Two classes of strategies also
make reference to another construction.

One class of strategies, recruitment strategies,
recruit the form of a related construction. For
example, the English Physical Sensation
construction (/ have a headache/a cold/etc.) recruits
the form of the Presentational Possession
construction (/I have a car). The recruited-from
relation links this strategy to its source construction.

In another class of strategies, the system of
strategies, elements of the form of one construction
are based on corresponding elements in another
construction. For example, in the accusative
alignment strategy, illustrated by transitive She saw
her vs. intransitive She was sleeping, the form of the
A (transitive subject) argument phrase is the same
as the form of the S (intransitive subject) phrase, i.e.
she, while the form of the P (transitive object) phrase
is different, i.e. her. In this case, the intransitive
construction serves as the model for the strategy for
encoding the transitive construction’s arguments
(A=S and P#S). The accusative alignment strategy
therefore has a modeled-on relation to the
intransitive construction.

Finally, the function relation is used to link semantic
and information packaging CCs to CC-constructions.
Frame CCs can be related via the inheritance,
subframe,  perspective-on,  precedes,  using,
causative-of, inchoative-of, metaphor and see-also
relations (for a more detailed explanation on
FrameNet relations, see Ruppenhofer et al., 2016).

The CC network is a directed acyclic graph (DAG),
with arcs between CCs of the same type always
having the direction of child to parent, part to whole,
attribute to CC, value to attribute and roleffiller to
CC. Relations between different CC types are
always directed to CC-construction. When building
these relations, clusters of the same CC type are
analyzed as taxonomic trees (e.g. the modification
construction tree). When all trees of all five different



CC types are combined via the expression-of,
recruited-from, modeled-on and function relations,
the network becomes a DAG.

It is also possible that even within a CC cluster, there
may be multiple, alternative taxonomies. This stems
from the fact that language phenomena can be
analyzed in different ways and to represent it, CCs
can have multiple parents. When possible, however,
multiple parents are always avoided as a way to
make the network clearer.

To avoid inconsistencies, a set of constraints were
devised and implemented to validate the state of the
network. These validators, among other things,
check whether the CC type constraints for each
relation are respected and that no CC node is
isolated. A more specific constraint, considered for
CC-sem and CC-inf, would be: if X is a value of Y
and Y is an attribute of Z, then X must be a subtype
of Z.

In its current state, the network consists of 2286 CCs
(of which 1222 are frames) and 3547 relations
between them. The 1672 relations between
non-frame CCs are all new and were manually
created for MoCCA.

Previous experience with the Global FrameNet
Shared Annotation task (Torrent et al., 2018; Giouli
et al., 2020) reveals that users will often find the
need to expand the model by adding new CCs or
revising the existing ones. This is not a choice teams
will be allowed to make on the fly, since it would
compromise the alignment. Nonetheless,
mechanisms are proposed for dealing with cases
where teams cannot find a perfectly matching CC for
the construction or construction element under
analysis (see Section 5).

3.2. Associating CCs with Constructions

Associating CCs with constructions requires
consideration of both function and form of
constructions. This is not a simple task. For
example, English uses a special pronoun for
reflexive meaning for all persons, e.g. | cut myself,
while Brazilian Portuguese and Swedish use the
ordinary transitive object pronouns for 1st and 2nd
person: Swedish Jag skar mig 'l cut myself' (lit. / cut
me).

In contrast, for reciprocal meaning English uses a
special multi-word expression: We saw each other,
but some verbs express reciprocal meaning without
any special form: We met. Brazilian Portuguese uses
the same pronouns that are used for reflexive
meaning: Nos vemos amanhé& na cidade 'We'll see
each other downtown tomorrow'; or a special form
um ao outro, with or without the reflexive pronoun.
Swedish uses a special form different from its
reflexive pronoun, not unlike English: Tvillingarna
avskyr varandra 'The twins detest each other’; but in
some cases use a special verb form in -s: De tréffas
och talas vid 'They meet (each other) and talk (to
each other)".

This many-to-many mapping between form and
function across languages requires us to compare
form and function partly independently.

The association between CCs and L-constructions is
guided by the following four principles, which will be
discussed in detail in the subsections below.

1. Application: Link L-constructions to both a
CC-construction and one of the CC-construction's
CC-strategies.

2. Generality: Link an L-construction to the
CC-construction at the lowest relevant level of
generality in the CC-construction taxonomy.

3. Constructional inheritance: If there are multiple
L-constructions in a taxonomic hierarchy, link them
to the CC-constructions in the CC-construction
taxonomic hierarchy that most closely matches the
L-construction hierarchy.

4. Analytical targets: Link L-construction CEs to
corresponding CC-constructions where the latter
exist, and to CC-strategies where the L-construction
CE is introduced by a strategy.

3.2.1. Application

In linguistic typology, function is the primary basis for
cross-linguistic comparison, because function can be
compared directly across languages. A typology of
reciprocal constructions analyzes the variation in
form for the expression of reciprocal meaning. This
is an onomasiological approach to the analysis of
constructions. Hence, “reciprocal construction” in a
cross-linguistic sense is any morphosyntactic form
expressing a particular function in any language.

Morphosyntactic form is language-specific, but some
morphosyntactic properties can be defined in
cross-linguistic terms. Variation in form across
languages can be classified into morphosyntactic
strategies, such as special pronoun form or a special
verb form (Keenan and Comrie, 1977; Croft, 2022).

Thus, an L-construction in a Constructicon for a
specific language includes a specification of a
particular function (in cross-linguistic terms, a
CC-construction) and its  language-specific
morphosyntactic form (a  CC-strategy). An
L-construction should therefore be linked to both a
CC-construction and a CC-strategy of that
CC-construction in the network.

Construction grammarians often take a
semasiological approach, examining different
functions expressed by a language-specific

morphosyntactic form, such as the special reflexive
pronoun form being used for reciprocal meaning in
Brazilian Portuguese. For cross-lingual constructicon
alignment, these correspond to two distinct
CC-constructions, where one of the constructions
has recruited the form of the other (a recruitment
strategy).

3.2.2. Generality

When choosing the CC to be associated with a
construction or CE, the most specific one that is
applicable should be used.

The CCs in the linking model are organized in a
network. Thus, linking an L-construction to a CC also
connects it to related CCs of different generality and,
indirectly, to associated L-constructions. This feature



may somewhat compensate for differences in
granularity between L-construction entries in
different Constructicons, through a graph structure
identifying the closest corresponding target
construction. Linking at too high a level of generality,
however, may overgenerate and create less
accurate connections. Therefore, one should try to
find the most specific CC possible for any given
construction or CE.

Sometimes this means that the best solution is to
link to two or more co-hyponym CCs rather than a
single hyperonym. If a supertype CC captures more
subtypes than the ones relevant for characterizing
the construction under analysis, then, the relevant
subtypes should be associated with the construction,
instead of the supertype.

3.2.3. Constructional Inheritance

Language-particular Constructicons may also be
organized in inheritance networks. When looking at
the network of CCs, it is important to consider the
CC-construction's degree of generality/specificity in
relation to that of the L-construction under analysis in
the Constructicon.

For Constructicons that model construction
inheritance, CCs and frames should be associated
only once in an inheritance chain, at the adequate
level of generality. For example, if a Constructicon
has a general construction for relative clauses and
four other constructions for subtypes of relative
clauses, the more general relative clause
construction (cxn) CC should be associated to the
more general L-construction, while the subtypes —
such as anaphoric head (cxn) and free relative
clause constructions (cxn) — should be associated
to the daughter L-constructions.

3.2.4. Analytical Targets

In the proposed linking model, CCs can be
associated with constructions, CEs or both. If the
Constructicon in question models constructional
constituency in a way that allows for direct
association of CEs to CC-constructions in a part
relation to the CC-construction linked to the whole
L-construction, CEs can be manually associated;
they cannot be automatically derived from the part
relation. If not, all applicable CCs should be
associated at the level of the construction.

If the CC-construction already has CCs of its parts,
they can be linked to L-construction CEs. For
example, in linking the English Adjective Modification
Construction, illustrated by very large turkey, the
CCs adjective modification construction (cxn),
adjective attributive phrase (cxn), and referent
expression (cxn) are applicable to the whole
referring phrase, its modifier (very large) and its
head (turkey) respectively.

It is important to distinguish when the CE is
associated with a CC-construction in a part relation,
or a part of the CC-strategy used by the
L-construction. For example, the English Finite
Complement Clause L-construction, as in Sally said
that she ate the leftovers, has four language-specific
CEs: the matrix complement- taking predicate or
CTP (said), the matrix Subject argument phrase
(Sally), the complementizer (that), and the

complement (she ate the leffovers). The matrix CTP
and its dependent arguments and complement are
CEs of the CC-construction complement clause
construction (cxn). The complementizer, on the
other hand, is introduced by the CC-strategy
complementizer (str).

4. Technical Guidelines

This section of the guidelines aims to provide
Constructicon-building teams (CBTs) with
information on the requirements for implementing the
alignment between Constructicons. They cover
issues concerning the database format, tools and
versioning.

4.1. Database format

Considering the need to preserve the autonomy of
different CBTs on how to organize and manipulate
their data, MoCCA is split into a main database file
for CCs and language specific files. These files
follow the “keep it simple” principle, i.e. they are easy
to read, both by humans and computer algorithms,
and contain only information relevant for the
Constructicon alignment.

4.1.1 The CC Database File

The first file, referred to as CC Database File,
comprises the set of comparative concepts agreed
upon and provided by the consortium and their
relations. Since the CCs are the main features used
to align constructions from different projects, this file
should be treated as somewhat static. Changes are
expected, but should not be drastic or as fast as
other data, as they can potentially change the
alignment of all Constructicons. The main content of
the file is its version and the CCs themselves. Each
CC entry must contain an unique, persistent CC ID
and the CC's type, name, definition and relations. To
represent relations, each CC entry must include
attributes for each relation type described in Section
3.1. These attributes must contain a list of CC IDs
with which the CC relates via that type. If that list is
empty, the attribute may be omitted. A YAML-like
schema for this file looks like this (a ? indicates an
optional field):

e CC Database File version

e List of CCs:
o CCID
o CC Type
o CC Name
o CC Definition
o Relation r;: list of CC IDs ?

4.1.2 The Linking Database Files

The second file type in MoCCA stores the linking
between a Constructicon and the comparative
concepts. A Linking Database File uniquely identifies
a Constructicon among all others and for that reason
must contain an alphanumeric identifier for that
Constructicon, its name, version and the ISO 639-3
code of its language. This file must contain an
explicit indication of which CC Database File version
was used for the linking process. Its main content is
a list of L-constructions. Each L-construction entry
must have an ID, name and description and a list of
associated CC IDs. The L-construction ID does not



need to be universally unique, i.e., it only needs to
be unique for the Constructicon in question. The list
of CC IDs is restricted to IDs from the CC Database
File in its version specified by the linking file.

When applicable, the L-construction entry should
also specify the ID of its parent L-construction and a
list of its CEs in the Constructicon. The required data
for CE entries mirrors that of L-construction entries:
CE ID, name and description, parent CE ID and a list
of CC IDs. Optional data for a Linking File includes
name and descriptions in English and up to 3
example constructs. A representation of this
complete schema in a YAML-like format looks like
this:

Constructicon ID
Constructicon Name
Constructicon Version
CC Database File Version
MoCCA Guidelines version
Language ID (ISO 639-3)
List of constructions:

o L-construction ID
L-construction Name
L-construction Name (en) ?
L-construction Description
L-construction Description (en) ?
Parent L-construction ID ?
List of CC IDs (linking to the CC file)
List of Examples [0-3] ?
List of L-construction CEs:

m CEID
CE Name
CE Name (en) ?
CE Description
CE Description (en) ?
Parent CE ID ?
List of CC IDs (linking to the
CC file)

® 06 06060 00
O 0 0O O0OO0OO0OO0O0o

4.2. Tools

Relating constructions to comparative concepts is
the only way in which data from different projects
can be connected. To make this process easier,
faster and inconsistency-free, it is possible to
develop a linking tool. This can be a web interface or
API with which users (i.e. Constructicon developers)
can easily link their constructions and CEs to CCs
from MoCCA.

Another possible useful tool could use the linked
databases from all existing Constructicons to show
how different constructions are related between
different languages. This can be done via different
kinds of visualizations of the underlying CC graphs.

4.3. Versioning

To increase compatibility and preserve the ability of
projects to work at their own pace, all of the files and
guidelines previously discussed need to be
versioned. Every database or tool built based on the
CC or the Linking Databases needs to explicitly
include the version of those files that was used as
part of the metadata. In the case of the Linking
Database Files, the Constructicon projects are
expected to update their version according to the
changes made and also provide the version of the

analytical guidelines that were followed. When
changing the CC Database File version used by a
Linking Database File, documentation will be
provided to guide the automatic or manual update to
a new version, depending on the changes made to
the CCs by the CBT consortium.

5. Reporting Issues

This section presents guidelines for situations where
it is not possible to adhere to the four principles in
Section 3.2 or any other problem arises. In such
cases, teams should report an issue. This reporting
can be done using GitHub's Issues system at the
appropriate repository under our organization’.

A special type of issue are situations where the
L-construction will not appear to fit into the function
defined for any of the CC-constructions in the CC
network, or the strategies defined for the relevant
CC-construction. To fix that, a new CC must be
proposed.

In the case of an apparent missing CC-construction,
the report should include a proposed name and
definition, the semantic content and information
packaging CCs that define the proposed
CC-construction, and taxonomic and/or partonomic
relations between the proposed CC-construction and
existing CC-constructions in the network.

In the case of an apparent missing CC-strategy, the
report should include the name and definition and
the ID of the CC-construction which the CC-strategy
expresses, what type of strategy is involved, and in
the case of a system strategy or a recruitment
strategy, what system the strategy is part of, and
what the source construction for the recruitment
strategy is.

For more general problems or issues with other
principles, the report must describe the situation and
if possible, propose a change. This description
should indicate whether the issue pertains to one of
the four principles in Section 3.2 and where it relates
to, i.e. guidelines or one of the database files. The
solution, if present, must propose a change to that
part of MoCCA.

In all cases, the CBT consortium will analyze the
issue report and implement the solution that best
handles the case while minimizing the impact to the
full alignment.

6. Conclusion

In this contribution, we have introduced a model for
aligning Constructicons based on comparative
concepts (Croft 2016, 2022). More than 2,000 CCs,
including all FrameNet 1.7 frames, have been
collected in the MoCCA database and are made
available to the research community together with a
set of guidelines that define the process of aligning
constructions from different Constructicon projects.
In addition to these analytical and technical
guidelines, a process for reporting issues and
suggesting amendments has been outlined.

" https://github.com/comparative-concepts
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While the model presented here is aimed at
Constructicon-building teams (CBTs), we encourage
linguists working with other languages and
constructions to also consider linking their resources
to MoCCA as a way to compare their work to
existing Constructicons. By expanding the pool of
languages linked to the comparative concepts, we
can further improve the comparison model.

MoCCA can also form the basis of schemas and
guidelines for other types of annotations, both within
specific languages and across languages. It is also a
useful resource for projects working with interlingua
or other computational methods that could leverage
the network of CCs. Finally, it could also serve in any
type of contrastive work or as a resource for
teaching.
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