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Abstract

Languages di੖er with respect to the number of arguments they allow in a simple
clause. Two-argument clauses (a subject and a direct object) are a॒ested in the vast
majority of languages, whereas languages allowing three-argument cores are less fre-
quent. Hence, adding an argument to an intransitive verb would yield a two-argument
construction, which would probably look like a prototypical transitive construction at-
tested in this language. However, adding an argument to a transitive verb is not that
straightforward.

य़is thesis investigates the argument structure of constructions with causative verbs
morphologically derived from transitive bases from the perspective of Role and Refer-
ence Grammar (Van Valin 2005; Van Valin 2023b). य़e main method of re-analyzing
causative constructions in each language is relating them not to the constructions they
are derived from but to other three-argument pa॒erns a॒ested in the same language (if
there are any). In the absence of three-argument pa॒erns, two-argument constructions
featuring the same means of argument marking as in the constructions in question are
considered. य़e method is inspired by Kemmer and Verhagen (1994) and developed to
suit structurally varied languages. As a result, the thesis o੖ers a functionally motivated
enumeration of argument-marking strategies in causatives-of-transitives used by di੖er-
ent languages. Language-related observations are formulated in the spirit of compara-
tive concepts (Haspelmath 2010) to be compatible with further cross-theoretical studies.
Construction-related observations are presented as Constructional Schemas, contribut-
ing to the classical RRG and to the RRG-inspired implementation presented in the second
part of the thesis.

य़e suggested implementation relies on the formalization of RRG as a Tree-Wrapping
Grammar (Kallmeyer and Osswald 2023) and uses XMG-2 (Crabbé et al. 2013; Petitjean,
Duchier, and Parmentier 2016). य़is is the most multilingual XMG project to date, and
it can be easily expanded to cover more languages and other grammatical phenomena.
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Chapter 1

Introduction

I will not start my thesis with the sentence “Causative constructions have played a cru-
cial role in the development of linguistic theories”. Instead, I start with the question:
“Has anyone ever asked themself, what would a language do once forced to squeeze an
additional subject into an already complete sentence?”

य़is thesis addresses this question by examining causative constructions morpho-
logically derived from transitive verbs across structurally varied languages.

Causative is a well-known type of verbal derivation that adds an argument to a spe-
ci੗c position. A handbook article byHaspelmath andMüller-Bardey (2004) o੖ers the fol-
lowing de੗nition of causative: “conveys the meaning of causation and adds a new agent
argument (the causer) to the valence pa॒ern”. य़e authors also note that “the causer
always usurps the subject function”. A similar de੗nition is found in Dixon (2000, 30):
“a causative construction involves the speci੗cation of an additional argument, a causer,
onto a basic clause”. य़e same source also speci੗es that “a causer refers to someone
or something (which can be an event or state) that initiates or controls the activity”.
य़us, the causative derivation is the most suitable terrain to study the phenomenon of
adding an argument. Compared to an applicative construction, which also increases the
valency of the verb, it always adds a new argument (while the status of “applied objects”
is unclear in some languages).

Languages di੖er with respect to the number of arguments they allow in a simple
clause. (For the time being, I will leave these terms in their intuitive or pre-theoretical
understanding. More details on how I use them in my work are given in Chapter 2.)
Two-argument clauses (a subject + a direct object) are a॒ested in the vast majority of
languages, whereas languages allowing three-argument cores are less frequent. Hence,
adding an argument to an intransitive verb would yield a two-argument construction,
which would probably look like a prototypical transitive construction a॒ested in this
language. However, adding an argument to a transitive verb is not that straightforward.
Would a language allow a three-argument causative construction at all? If so, what other
construction would it look like? If not, what would happen with the participants of the

1



verbs? य़e present thesis seeks to give answers to all these questions.
य़e thesis deals exclusively with morphological causatives, since they are the most

transparent structures re੘ecting the addition of an argument resulting in a simple clause.
In lexical causatives, the cause and the eञect are fused in a single morpheme. Hence, it is
oॏen unclear whether the argument structure of lexical causatives results from causative
derivation or some other lexical idiosyncrasy. On the other hand, in syntactic (analytic,
periphrastic) causatives, one can clearly separate the base verb and its arguments from
the cause and the argument it introduces. Nevertheless, these causatives are oॏen struc-
tures of a di੖erent kind than simple clauses, therefore, the addition of an argument fol-
lows di੖erent rules. It is important to mention that some morphological causatives are
known to behave like syntactic ones. य़ese cases are not included in the present study.

य़is thesis is organized as follows. It opens by explaining some key notions of Role
and Reference Grammar to facilitate understanding of other chapters. य़is overview
in Chapter 2 is not intended as a full presentation of RRG and does not aim to be one.
Instead, it o੖ers the option of reading other chapters to readers without prior experience
with RRG studies.

Chapter 3 presents previous studies. In addition to presenting ideas that in੘uence
the reasoning in this thesis, it also showcases some other studies that might be known
to future readers. With that, Chapter 3 aims to help people familiar with other theoreti-
cal approaches read an RRG-based study. Part II o੖ers a theoretical RRG-based analysis
of constructions with morphological causatives derived from transitive verbs. Chap-
ter 5 explains the method used for analyzing the constructions in question. It starts by
presenting and criticizing the typology of causatives-of-transitive suggested in Dixon
(2000). Aॏerward, it presents the method of relating causatives to other three-argument
constructions suggested in Kemmer and Verhagen (1994) and expands it. Finally, it out-
lines the method I use to enumerate the various strategies of argument marking in the
constructions in question. Chapter 6 presents my analysis of various languages. More
details on its internal structure can be found in the due sections. य़e part concludes
with Chapter 7, which summarizes the theoretical ੗ndings and presents them in a suit-
able format for implementation. य़e motivations for implementation and the necessary
background are provided in Chapter 8. य़e next chapter, Chapter 9, presents the no-
tions necessary for understanding the details of the solution presented in Chapter 10.
Chapter 10 is organized as a documentation of the solution, showing not only how the
theoretical ੗ndings are implemented but also why each architectural decision was made.
Chapter 11 o੖ers the results of the tests and provides instructions necessary for repro-
ducing these results and expanding the solution to cover more data. Chapter 12.1 sum-
marizes the contributions of Chapter 10. Chapter 12.2 concludes the whole thesis and
outlines the directions for further research. य़e thesis also contains several appendices
for the readers’ convenience.
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Chapter 2

Some relevant concepts of Role and
Reference Grammar

Role and Reference Grammar (RRG) has been developed, focusing on typologically di-
verse languages. य़e initial question that RRG addresses is:

What would linguistic theory look like if it were based on the analysis of
languages with diverse structures, such as Lakhota, Tagalog, and Dyirbal,
rather than on the analysis of English? Van Valin (2005, 1)

As a result, RRG rede੗nes some fundamental linguistic concepts (e.g., subject) to ade-
quately describe structures that di੖er signi੗cantly from those found in commonly stud-
ied languages, particularly English.

य़e second crucial question posed by RRG goes a step further: it not only seeks to
analyze language structures but also to explore their interrelations.

How can the interaction of syntax, semantics, and pragmatics in di੖erent
grammatical systems best be captured and explained?

Van Valin (2005, 1)

Addressing this question shapes the functionalist perspective of RRG and has led to
signi੗cant ੗ndings, including the syntax↔ semantics linking algorithm and the concept
of constructional schemas, both of which are essential for the present work.

य़e primary purpose of this chapter is to introduce key concepts of RRG that are
necessary for understanding the remainder of the thesis. I intend to make this thesis
accessible not only to those already familiar with RRG or interested in it but also to pro-
vide explanations of speci੗c RRG concepts using theory-independent reasoning. While
it may seem unfair to present the theory underpinning mywork without a critical evalu-
ation of its overall e੖ectiveness and capacity to describe various linguistic phenomena, I
must balance brevity and readability for my readers. Unfortunately, it is diਖ਼cult to ੗nd
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evaluations of RRG wri॒en by RRG-external scholars because there is generally li॒le
cross-theoretical research in linguistics nowadays. Nonetheless, I will take a step back
to position RRG ideas within the broader landscape of linguistic knowledge.

2.1 Reference sources

य़e ੗rst volume presenting RRG is “Functional syntax and universal grammar” (Foley
and Van Valin 1984). Its main aim is to highlight the areas where generative studies
are not powerful enough and to justify the right to reconsider fundamental linguistic
notions. य़e book consists of seven chapters, each following the same conceptual out-
line: ੗rst, typological evidence is presented; then, discussion and analysis follow; and
then the chapter concludes with an expansion of the suggested analysis. य़e concepts
introduced in the ੗rst six chapters were later reanalyzed and reorganized in subsequent
versions of RRG. य़e seventh chapter provides an intriguing perspective on systems of
discourse cohesion (“switch-reference” vs. “switch-function”, see Foley and Van Valin
(1984, 321–367)), which has not received much development since then.

य़ere were two textbooks on RRG published in 1997 (Van Valin and LaPolla 1997)
and in 2005 (Van Valin 2005), respectively. Both o੖er a systematic explanation of the
theory and are frequently cited. For a clear, concise, and well-structured overview of
RRG theory, one would use the 2005 book (Van Valin 2005). In contrast, those seeking
more language data and detailed discussions of nuanced cases should consult the 1997
book (Van Valin and LaPolla 1997).

Curiously, neither of these books includes the term “Role and Reference Grammar”
in their titles. According to Van Valin (p. c.), the term emerged in response to Schachter
(1977), which was titled “Reference-related and role-related properties of subjects”. य़e
term Role and Reference Grammar ੗rst appeared in Van Valin (1977, 699) just en passant,
without any grand announcement of a new theory. Initially associated with Van Valin’s
e੖orts to rede੗ne grammatical relations, it has since evolved into a theory encompassing
much more.

Recently before the submission of this thesis, “य़e Cambridge Handbook of Role and
Reference Grammar” (Bentley et al. 2023) appeared. Featuring 26 contributions orga-
nized into four parts, it presents the latest principles of RRG (Van Valin 2023b) alongside
research on simple and complex sentences. One section is dedicated to applications of
RRG, among which Kallmeyer and Osswald (2023) is particularly relevant for this thesis.
य़e ੗nal section includes RRG-driven grammatical sketches of various languages.

RRG is a dynamic and expanding theoretical framework with various adaptations
and dialects. While this thesis adheres to the “classical” RRG, I would like to mention
two of those dialects. य़e ੗rst one has originated from the work of Brian Nolan and
Elke Diedrichsen, both of whom were colleagues at TU Dublin at one point (Nolan and
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Diedrichsen 2013; Nolan, Rawoens, and Diedrichsen 2015; Nolan and Diedrichsen 2019).
य़is approach to RRG is more construction-oriented than the classical version, advanc-
ing and re੗ning the concept of constructional schemas (see Section 2.7). Another di-
alect worth mentioning is the “Radical Role and Reference Grammar (RRRG)” (Kailuweit
2013). Its main objective is to eliminate the traditional linking algorithm (see Section 2.8)
and replace it with three independent layers: “lexical items, syntactic-semantic event
templates and construction schemas” (Kailuweit 2013, 103). Although I did not base my
study on Radical RRG, this general framework partly resembles the outline of my own
implementation (see Chapter 10).

य़e references cited above represent just a fraction of the extensive literature on
RRG. य़e RRG bibliography2 is continually updated and includes numerous studies on
various languages and phenomena. य़e sections below summarize key insights from the
main RRG sources and from additional papers focused on speci੗c topics.

2.2 General architecture

Syntactic representation D
iscourse-pragm

atics

↑

Linking algorithm

↓

Semantic representation

Fig. 1. य़e organization of RRG (reproduced from Van Valin 2023b, 19)

य़e general architecture of RRG consists of four interrelated modules, as illustrated
in Fig. 1. Each module (syntax, semantics, discourse) has a di੖erent architecture to suit
the nature of the entities it describes. य़e Linking Algorithm is a separate module.

य़e semantic representation is based on the theory of Aktionsart and is articulated
through logical structures. While these representations oॏen resemble structures found
in predicate logic, they are far less formal. Section 2.3 discusses classical RRG semantic
structures, while Section 8.2.3 presents critiques by Osswald and Kallmeyer (2018) along
with their suggestion for a more formalized and machine-compatible data structure for
semantic representation, which would still inherit the spirit and the overall structure
from RRG.

य़e syntactic representation in RRG is distinct in that it moves away from traditional
grammatical relations and introduces a new system of terms to characterize sentence
components more precisely. However, RRG remains a tree-based grammar, although its

2https://rrg.caset.buffalo.edu/, accessed on 01.05.2026
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trees di੖er signi੗cantly from the (generative-inspired, mostly binary) trees that many
readers may be familiar with. Most of the remainder of the present chapter delves into
various aspects of this RRG module.

य़e Linking Algorithm is a module that bi-directionally connects syntactic and se-
mantic representations. In classical RRG, this algorithm is realized as a set of rules (com-
mands), but recent computationally oriented works suggest a di੖erent formal architec-
ture. I present it in rather general terms in Section 2.8 and re-model it computationally
in Chapter 10.

य़e discourse-pragmatics module is involved in the linking process but is not part
of the basic linking algorithm. It consists of information structure representations of
sentences, which are speci੗c to RRG. य़is module is of minor relevance to the present
study; therefore, I do not provide a detailed review here. Nonetheless, I incorporate
discourse-pragmatic reasoning in Section 6.1.1.3 and discuss some innovations in RRG
within that context.

2.3 Semantic representations

Verb class English example Semantic representation
STATE John saw the picture. see′ (John, picture)
ACTIVITY य़e children cried do′ (children, [cry′ (children)])
ACHIEVEMENT य़e climber reached the summit. INGR be-at′ (summit, climber)
SEMELFACTIVE Mary coughed. SEML do′ (Mary, [cough′

(Mary)])
ACCOMPLISHMENT Mary learned French. BECOME know′ (Mary, French)
ACTIVE ACCOM-
PLISHMENT

Chris ran two miles to the park. do′ (Chris, [run′ (Chris)]) ∧
PROC covering.path.distance′
(Chris, two miles) ∧ FIN be-at′
(park, Chris)

Table 1: Verb classes (according to Van Valin 2023b, p. 99, (91))

य़e RRG approach to semantics is based on the Aktionsart theory (Vendler 1967) but
revisits the list of event classes. One signi੗cant innovation of RRG is the introduction of
the class of active accomplishments, which is described as “the telic use of activity verbs”
(Van Valin 2005, 32). Additionally, RRG introduces a distinct class for semelfactives,
which were not listed in Vendler (1967). य़e classi੗cation is still evolving, bene੗ting
from ongoing debates about speci੗c event classes.

Predicates and their arguments are represented as so-called logical structures. Lexical
predicates are depicted as functions that take a bracketed array of arguments. Lexical
predicates are wri॒en in boldface and followed by a prime, e.g., see′(x, y) or sleep′(x). A
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special shortcut is used to represent an unspeci੗ed activity: [do′ (x, ∅)]. Square brack-
ets have no speci੗c function and are used alongside round brackets solely to enhance
readability.

Certain types of events are wri॒en as capitalized “operators” (term used in Van Valin
(2005)) or “functions” (term used in Van Valin (2023b)). However, they only specify the
event type denoted by the following logical structure (without pu॒ing it in brackets).
य़erefore, I prefer to refer to them as types. य़e types utilized in Van Valin (2023b) are:
INGRessive, SEMeLfactive, BECOME, PROCess, FINal stage (of a process), CAUSE. One
can notice that these types are very di੖erent in nature and scope. Tab. 1 presents all the
types of events along with English examples and their full representations. It is placed
here primarily for reference. Comments on each structure I use appear in their proper
place throughout this work.

As illustrated in Tab. 1, RRG does not have a single class for causative verbs. Instead,
causation is seen as a semantic derivation that can apply to any class. य़us, the operator
CAUSE can, in principle, unite any two logical structures. Typically, the ੗rst component
(denoting the action of causation) is usually an unspeci੗ed activity predicate: [do′ (x,
∅)]. However, any semantic nuances of causation can be encoded in this part of the
logical structures (see some remarks in Van Valin (2023b, 99–100)).

2.4 eࢊ layered structure of the sentence

2.4.1 eࢊ layered structure in dependent-marking languages

य़e central component of the syntactic representation in RRG is the layered structure
of the clause. य़is structure postulates multiple layers of the syntactic tree over which
syntactic and semantic e੖ects can scope. Scopes of a given e੖ect must not be uniform
in all languages.

All possible structures and their positions in a tree description are displayed in Fig. 2.
It is important to note that not all these structures are typically found within a single
language. For example, Pre- and Post- positive elements depend on word order and thus
are in complementary distribution. (However, according to Van Valin, p.c., exceptions
do exist. For instance, Japanese is claimed to have a Pre-Core Slot, a Post-Core Slot, a
Pre-Determiner Position, and a Post-Determiner Position).

A fundamental element present in every sentence across all languages is the predi-
cate. In RRG, it is represented in the NUCLEUS (NUC) layer. Whether the predicate is
verbal or non-verbal, it always belongs to the NUC structure.

RRG de੗nes the CORE layer as a structure containing the predicate and all its seman-
tically obligatory arguments (i.e., arguments that appear in the semantic representation
of the predicate). CORE arguments can be direct or oblique (see in Section 2.5.1). Non-
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SENTENCE

PrDP CLAUSE

PrCS
CORE

ARG NUC

PoCS

PoDP

PERIPHERY

Fig. 2. य़e sample layered structure of the sentence

arguments, i.e., non-obligatory participants and circonstants, appear outside the CORE,
i.e., in the PERIPHERY.

A short remark on the notation is necessary here. In classical RRG notation, as de-
picted in Fig. 2, PERIPHERY exists at the same hierarchical level as the CORE but is
entirely unrelated to it and to other nodes in the same graph. However, this representa-
tion is somewhat misleading, as peripheral elements still belong to the same CLAUSE.
य़erefore, the newer notation (used in Bladier et al. (2022)) a॒aches peripheral elements
to the main tree graph and assigns them a special tag, PERI. A comparison of the two
notations is presented in Fig. 3.

य़e layer combining CORE and PERIPHERAL elements is the clause. य़ere exists
one special position within the CLAUSE that is neither part of the CORE nor the PE-
RIPHERY: the PreCore Slot (or a PostCore Slot in verb-੗nal languages), which hosts
question words or topicalized elements.

Additionally, there is a layer above the clause: the SENTENCE. Apart from the clause,
it can also contain a detached position, which is the place for sentence-initial or sentence-
੗nal elements that are “set o੖ from the clause by a pause” (Van Valin 2005, 6). In classi-
cal RRG, they are called the leࡄ-detached position (LDP) and the right-detached position
(RDP). However, it has been observed that the terms leࡄ and right have reverse mean-
ings in right-to-leॏ writing languages, making them typologically non-universal. य़e
updated version of RRG annotation uses the terms pre-detached position (PrDP) and post-
detached position (PoDP), which are independent of the direction of writing.

2.4.2 eࢊ layered structure of the phrase

It is essential in RRG that not only clauses but also all types of phrases maintain the same
layered structure. In classical RRG (Van Valin 2005, 24–27), only the layered structure
of NP – in terms of classical RRG, of RPs – is illustrated. In the newer tradition (Bladier
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SENTENCE

CLAUSE

CORE

ARG

NP

John

NUC

ate

PERIPHERY

AdvP

in the cafeteria

a. य़e classical notation

SENTENCE

CLAUSE

CORE

ARG

NP

John

NUC

ate

AdvP-PERI

in the cafeteria

b. य़e new notation

Fig. 3. Two traditions for representing peripheral elements

et al. 2022), this principle is expanded so that all phrases – NP, PP, AdjP, AdvP – are
recognized as having layered structures. In these constituents, the layer of phrase (e.g.,
NP) is parallel to the layer of the clause. Consequently, there are levels of CORE_N
and NUC_N in an NP, along with the respective COREs and NUCs in other phrases.
Peripheral elements and operators (see below) can be a॒ached at each of these levels.

2.4.3 A terminological note on RP vs. NP

Classical RRG discards the traditional notion of NP and proposes the term RP, which
stands for reference phrase3. य़is shiॏ is based on the observation that, in some lan-
guages, “elements that can serve as the nucleus of a referring expression are categorially
varied” (Van Valin 2005, 28). In more common terms, it means that NPs are observed to
have non-nominal elements as their heads. Examples cited in Van Valin (2005, 28) come
from Nootka (Wakashan, Canada), but other incorporating languages may exhibit the
same degree of part-of-speech ੘uidity. However, since Van Valin (2005) uses the label
NP throughout the book, and since most of the arguments in most of the languages can
be regarded as headed by some sort of nominals, the term RP has not gained standard
acceptance. Namely, the notational tradition by Bladier et al. (2022) (which I follow)
continues to use the term NP.

3In VanValin (2005), the term referential phrasewas used. Since VanValin (2008, 168), the term reference
phrase has replaced it.
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2.4.4 eࢊ operator projection

In RRG, operators are all grammatical categories that modify a sentence. य़ey have
di੖erent scopes, i.e., modify di੖erent sub-parts of a sentence. य़erefore, they a॒ach
to the level over which they exert their scope. Similarly, nominal operators scope over
di੖erent parts of the NP and thus a॒ach to the di੖erent levels of the phrase.

In classical RRG, the so-called operator projection is a separate tree that does not
interfere with the constituent projection discussed above (i.e., NUC, CORE, etc.). In newer
annotation practices, operators are integrated into the main tree using a special ‘OP’ tag.

Operators are not the focus of the current work, so I will refrain from providing
further information on them for brevity.

2.4.5 eࢊ layered structure in head-marking languages

Head-marking languages also have a layered structure4. य़e comprehensive analysis
of head-marking languages is presented by Van Valin (2013). य़e key point in analyz-
ing head-marking languages (and double-marking languages having some head-marking
properties) is recognizing bound verbal morphemes as actual core arguments (in contrast
to the NPs, which are core arguments in dependent-marking languages). य़e reason is
that in head-marking arguments, the verbal complex constitutes a correct, complete sen-
tence, see (1).

(1) LaKhotaWičhá-wa-kte
3pl.ug-1sg.a-kill
‘I killed them.’ Van Valin 2005, p. 147, (5.9a)

Example (1) is a complete sentence in Lakhota (Siouan). य़erefore, it includes all
the necessary layers, meaning morphemes are considered syntactic constituents in the
absence of separate words. Consequently, in (1), the verbal root is the nucleus, and the
pre੗xes are CORE arguments. य़e tree representation of (1) is given in Fig. 4a.

य़e status of the NPs in head-marking languages requires further discussion. For
example, (1) can be augmented with an NP specifying the undergoer (the killed); see (2).
In this case, the sentence (2) appears to have two constituents denoting the undergoer:
the NP mathó ki ‘the bear’ and the pre੗x wičhá- ‘3pl.ug’.

(2) LaKhotaMathó
bear

ki
the

wičhá-wa-kte
3pl.ug-1sg.a-kill

‘I killed the bears.’ Van Valin 2005, p. 147, (5.9b)

4य़is section brie੘y mentions my talk about head-marking and dependent-marking properties in
Halkomelem (Generalova 2019a). Although it is notmy onlywork on Salish languages (Generalova 2020c),
due to a shiॏ in the thesis’s focus since 2020, I do not include a dedicated section on Halkomelem or other
Salish languages.
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a. य़e layered structure of (1)

SENTENCE
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PRO
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b. य़e layered structure of (2)

Fig. 4. य़e layered structure of Lakhota sentences (1) and (2) (reproduced from
Van Valin 2005, 147, 148 with modi੗cations)

While the entity being killed is undeniably a core argument of the verb “kill,” the NP
in (2) is optional, functioning as if it were an adjunct. Van Valin (2013) suggests de੗ning
a special position outside the CORE and within the CLAUSE for argument-specifying
NPs in head-marking languages, named Extra-Core Slots (ECSs). य़e CLAUSE-internal
position of the ECSs allows operators to scope over them. Classifying them as external
to the core resolves the issue of argument doubling: the core contains a unique set of
arguments realized as verbal morphemes, while any duplicates reside outside the core.
य़e tree representation of (2) featuring this approach is o੖ered in Fig. 4b.

It is important to distinguish Extra-Core Slots from Pre/Post Core Slots. Van Valin
(2013, 104) summarizes six key di੖erences between them. First, Pre/Post Core Slots em-
bed elements with a special discourse-pragmatic function (e.g., topicalized), while the
functions of ECSs are not restricted. Second, entailed by the ੗rst, there can be only
one Pre/Post Core Slot per clause since only one constituent usually has the special
discourse function. In contrast, the number of ECSs is not restricted to one and is lim-
ited by the number of verbal arguments. य़ird, Pre/Post Core Slots are positionally
restricted and usually are clause-initial (or right aॏer the detached position). In con-
trast, ECSs can appear anywhere in the clause. य़e fourth important di੖erence is that,
if topicalized, adjuncts can occupy the Pre/Post Core Slot. ECSs are reserved for argu-
ment speci੗cation only. Adjuncts in head-marking languages are analyzed in the same
way as in dependent-marking languages. Finally, Pre/Post Core Slots are found in both
head-marking and dependent-marking languages, whereas ECSs are restricted to head-
marking languages only.
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य़e paper Van Valin (2013) received criticism from Martin Haspelmath (Haspelmath
2014). Haspelmath points out that Van Valin’s analysis applies only to prototypical
head-marking languages. Indeed, this analysis does not account for double-marking
languages or constructions, which involve the co-occurrence of markers on both the
head and the dependent within the same sentence5. According to Haspelmath (2014),
the most complex situation arises with subject agreement in many dependent-marking
languages, which should, from a comparative perspective, be regarded as a form of
head-marking. As for RRG, it suggests that, in this case, the reasons for simplicity
take precedence over those for comparability. As a result, RRG does not apply head-
marking reasoning to obvious cases of verbal agreement, especially in languages that
lack other examples of head-marking. However, this approach obscures the analysis of
less straightforward cases; see discussion of Kikuyu (also known as Gikuyu, ISO 639-3
code: kik; Bantu, E51 in Maho (2009)) and Kinyarwanda (Bantu, JD61 in Maho (2009)) in
Section 6.2.1.3. य़erefore, I concur with Haspelmath (2014) that the existing RRG analy-
sis of head-marking languages is incomplete. However, I do not see this incompleteness
as a signi੗cant obstacle to using and implementing this analysis. In my thesis, I engage
with the debate on head-marking from both theoretical and computational perspectives,
o੖ering observations and analyses that may bene੗t the development of a more compre-
hensive theory.

2.5 Arguments

2.5.1 Direct vs. oblique arguments vs. adjuncts

य़e basic layered structure of the clause o੖ers a dichotomy between core arguments and
(peripheral) adjuncts. However, some languages feature elements that are intermediate
between these two categories.

In RRG, a distinction is made between direct core arguments and oblique core argu-
ments, based on their coding.

Direct core arguments are morphologically unmarked or coded with a direct
case, as in dependent-marking languages like English and German, or are
cross-referenced on the verb, as in head-marking languages like Lakhota
and Tzotzil. Oblique core arguments are those marked by an adposition or
an oblique case. Van Valin (2005, 57)

य़e theory already de੗nes the list of cases: nom, acc, abs, eRg, and dat are classi੗ed as
direct cases, while everything else is considered oblique. However, this de੗nition does

5Aiming to expand Van Valin’s analysis to less prototypical languages, I have examined this issue
in Halkomelem (Salish) (Generalova 2019a), but this essay is far from a comprehensive RRG analysis of
double-marking phenomena/languages.
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not appear comparative (in Haspelmath’s terms, see Haspelmath (2010)). For instance,
di੖erent glossing traditions and the diversity of language structures can lead to the broad
application of the dat label to awide range of NPs. Would all of these be classi੗ed as core
arguments? Moreover, do languages lacking dat have fewer direct cases, or is the role
of the dat taken by another case? Considering these limitations, de੗ning the distinction
between direct and oblique core arguments solely on the basis of “oblique” coding raises
some issues.

However, the distinction between direct and oblique core arguments has important
syntactic implications. Only direct core arguments are eligible for macrorole assignment
(see below). य़is means that the status of an argument is closely linked to its macrorole
status. य़e relationship is bidirectional: if there is evidence that an argument is assigned
a macrorole, it must be a direct core argument. Conversely, if no macrorole is assigned,
it may be either a non-macrorole direct argument or an oblique core argument.

A genuine intermediary level between arguments and adjuncts is one of the so-called
“argument-adjuncts”. Initially, they were postulated for prepositional phrases that “con-
tribute an important component of the meaning of the sentence” (Van Valin 2005, 23).
Consider several sentences with the verb put: Max put the book down / there / on the
table / behind the TV. य़e location where the book is put is semantically required by the
verb and thus resembles an argument. On the other hand, it is not constrained semanti-
cally by the predicate and thus resembles an adjunct. In the newer annotation tradition
(Bladier et al. 2022), such elements appear in the main tree representation of a sentence
but are not tagged as PERI (unlike true adjuncts).

In the present work, I begin my analysis with the assumption that constructions with
morphological causatives based on transitive verbs have three direct core arguments.
य़is hypothesis is grounded in the principle of simplicity: the simplest explanation is
usually correct unless the opposite is proven. Some exceptions to this assumption were
identi੗ed in my language sample and are discussed in the respective sections of Chap-
ter 6.

2.5.2 Macroroles

य़e concept of macrorole is an innovation introduced by RRG.य़ere are two macroroles
postulated: actor (a) and undergoer (ug). Essentially, these macroroles serve as general-
ized labels for the most agent-like and patient-like participants, respectively. According
to Van Valin (2005, 60), macroroles “correspond to what is pretheoretically commonly
called ‘logical subject’ and ‘logical object’ ”.

य़e motivation behind introducing macroroles is the idea that the similarities be-
tween semantic constructions stem frommore abstract notions than semantic (thematic)
roles; consider the example below. Additionally, syntactic e੖ects, such as topicalization
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or verbal derivation, can also be generalized in terms of these two macroroles.

Agent, e੖ector, experiencer, perceiver, possessor, judger, etc., can be the
subject of an active verb, while patient, theme, stimulus, possessed, loca-
tion, etc., can be direct object. In English, passive, patient, theme, stimulus,
possessed, location, etc., can be subject, while agent, e੖ector, experiencer,
perceiver, possessor, judger, etc., can be the object of the preposition by.
It appears that a signi੗cant generalization is being missed here since there
are long disjunctive lists of roles in these statements. But in fact, it is not
an accident that they seem to group together the way they do, and the ob-
vious generalization can be captured in terms of semantic macroroles: in
an active clause, the actor is the subject and the undergoer direct object,
while in a passive the undergoer is subject and the actor is in a peripheral
PP. Van Valin (2005, 60–61)

य़e principles of macrorole assignment dictate both the number of macroroles a
verb can take and their nature. It is generally assumed that verbs with two or more
arguments take on two macroroles. In contrast, verbs with a single argument assume
one macrorole—actor for activity predicates and undergoer for non-activity predicates.
Nevertheless, there are numerous cases of discrepancies. Certain languages, and even
individual verbs, can have speci੗c rules governing macrorole assignment. य़roughout
this thesis, I will reassess the assignment of macroroles in the languages included in my
sample.

ACTOR −→ ←− Undergoer
arg. of DO 1st arg. of

do′ (x,…)
1st arg. of
pred′(x, y)

2nd arg. of
pred′(x, y)

arg. of state
pred′(x)

Table 2: य़e Actor-Undergoer Hierarchy (reproduced from Van Valin 2023b, p. 108,
(99))

To account for the likelihood of a given argument becoming an Actor or Under-
goer, RRG postulates an Actor-Undergoer Hierarchy, see Tab. 2. It is a bidirectional
scale where all semantic arguments are located by the prominence of their Actor-like
and Undergoer-like properties. य़ese properties are described in terms of RRG’s logical
structures but bear a resemblance to the proto-properties of a proto-agent and proto-
patient as suggested by Dowty (1991). य़e arrows on the scheme indicate the “increas-
ing markedness of realization of argument as macrorole”. य़us, the arguments of DO
(which stands for an activity predicate) are most prototypically realized as Actors, while
arguments of states are usually realized as Undergoers. य़e realization of the arguments
positioned closer to the center of the scale is more variable.
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I ੗nd the bi-directionality of this scale one of the most signi੗cant and valuable inno-
vations. Usually, hierarchies are formulated so that they have one single direction. Once
a trend at the “lower” end is discovered, the hierarchy is claimed to operate “vice versa”.
य़e most illustrative example would be case assignment in ergative (or split ergative)
languages that select not the highest but the lowest argument as the subject and the
second-lowest (or second-highest?) argument as the direct object. However, the “vice
versa” logic is not always as straightforward as it might seem. य़erefore, unidirectional
hierarchies sometimes fail to predict systematic linguistic processes taking place at their
“lower” end.

In contrast, the Actor-Undergoer Hierarchy in RRG o੖ers a more versatile approach
to addressing each argument. य़e arguments at the extremes of the scale are intended
to be equally prototypical, meaning they are equally eligible for a particular syntactic
e੖ect. य़e choice of which end of the scale serves as the starting point depends on the
language in question. य़erefore, prototypical nominative-accusative languages count
from leॏ to right, prototypical ergative-absolutive languages count from right to leॏ,
and some languages (such as active languages) count simultaneously from both ends
toward the center.

य़e Actor-Undergoer Hierarchy, as depicted in Tab. 2, highlights only the most
prominent cross-linguistic generalizations. However, individual languages, construc-
tions, and even speci੗c lexemes can display unique pa॒erns (“idiosyncrasies”) when
assigning macroroles. Part of that variety is studied in the present work.

य़ere is an ongoing debate about whether a third macrorole should be postulated.
Some believe it must be used for a second object of a prototypical ditransitive construc-
tion. Others suggest that it must be used for recipients. Although these two concepts
are usually linked in European languages, this connection does not hold for many other
languages worldwide. Moreover, languages demonstrate considerable variability in how
these roles are assigned and coded. Both these suggestions are against the spirit of the
very notion of a macrorole, which has been introduced as independent of grammati-
cal relations and semantic roles. Both suggestions challenge the fundamental idea of
macroroles, which was introduced to exist independently of grammatical relations and
semantic roles. Macroroles do not map onto grammatical relations; rather, grammatical
relations re੘ect a language’s decisions regarding the encoding of macroroles.

Van Valin (2004, 79–81), who addresses the number of macroroles explicitly in the
last section, argues that there are threemain obstacles to postulating the thirdmacrorole.
First, “it would not be universal” since many languages do not allow three-argument
cores at all, and other languages do not have a dedicated ”indirect object” position. In
contrast, actors and undergoers are present in all languages. Second, “it would not re-
ceive consistent morphosyntactic treatment”. While actors and undergoers indeed vary
across languages, a consistent trend exists: they are never oblique in a simple active
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clause. No such pa॒ern is observed for recipients, instruments, or alternative candidates
proposed for a third macrorole. य़e ੗nal argument presented by Van Valin (2004, 81) is
that the third macrorole “would be relatively unimportant for the syntax” meaning that
this notion is irrelevant for “the subject selection of intransitive verbs” and for “the ma-
jor typology of syntactic systems”. I ੗nd this argument the weakest of all because it is
not required that all the notions in a theory are relevant for the same set of phenomena.
However, I see the point that if macroroles are designed for “the major typology” or a
coarse-grained classi੗cation of languages, notions that do not contribute to that should
be separated to avoid complicating the analysis. Nevertheless, the typology of ditransi-
tive, instrumental, causative, or any other constructions leads to the development of “the
major typology”. It would require its apparatus, even if it is not as universally applicable
as macroroles.

य़is thesis primarily focuses on three-argument constructions and the assignment of
macroroles within them. Even among a small sample of languages, there are signi੗cant
di੖erences in how the three arguments are treated. Perhaps, this work becomes one
more argument against the necessity of a third macrorole.

2.5.3 Case assignment

Since case assignment is critical in mywork, I have decided to collect the most important
claims RRG makes about it in a separate section.

RRG collects generalizations and formulates them as rules that hold cross-linguistically
in most prototypical constructions. Less prototypical language-speci੗c or predicate-
speci੗c e੖ects are called “idiosyncrasies” and described as modi੗cations of these rules.

Concerning simple active clauses, the case assignment for their participants depends
on the basic alignment of the construction in question. At this point, RRG carefully refers
to accusative (resp. ergative) constructions rather than languages since the rules apply
to individual sentences rather than entire syntactic systems. य़erefore, regardless of
the language’s general trend, each construction receives proper treatment. य़e general
rules for prototypical accusative (see (3)) and ergative (see (4)) simple active M-transitive
clauses are given below. Note that the (b) claim of each of these rules does not apply
when there is no second macrorole.

(3) Case assignment rules for accusative constructions:

a. Assign nominative case to the highest ranking macrorole argument (in terms
of Tab. 2).

b. Assign accusative case to the other macrorole argument.
Van Valin (2005, p. 108, (4.26))
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(4) Case assignment rules for ergative constructions:

a. Assign absolutive case to the lowest ranking macrorole argument (in terms of
Tab. 2).

b. Assign ergative case to the other macrorole argument.
Van Valin (2005, p. 108, (4.26))

Non-prototypical case assignment (or “quirky case”, e.g., dative subjects) is also han-
dled by RRG using macrorole-based reasoning. I refer to it in my work when discussing
Bantu causatives (Section 6.2.1.2).

RRG also provides rules for the prototypical assignment of dative and instrumental
cases; see (5).

(5) a. Assign instrumental case to non-MR b argument if, given two arguments, a and
b, in a logical structure, with (1) both as possible candidates for a particular
macrorole and (2) a is equal or higher (to the leॏ of b) on the AUH, b is not
selected as that macrorole.

b. Assign dative case to non-macrorole arguments (default).
Van Valin (2005, p. 110, (4.29))

य़e reason for formulating these two rules together is that both dative and instru-
mental phrases occur as a third, non-macrorole core argument inmany languages, whether
accusative or ergative. Moreover, Van Valin (2005, 110) notices that the instrumental
case “has speci੗c conditions on its application”, while the usage of the dative is much
broader. य़erefore, he formulates special conditions for using ins in (5) and, in the (b)
claim, suggests using dat as a default case. य़e term “default” might seem misleading
in this particular formulation. I would recommend using the term “elsewhere” instead.
य़us, all scenarios where there are three core arguments and the instrumental rule fails
to apply should be considered “elsewhere” situations, necessitating the use of the dative
case.

य़e rule for the instrumental assignment might be complex, hence the example (6).
य़e logical structure in (6b) includes two e੖ectors (arguments of the structure [do′ (x,
∅)]), namely, žena- ‘woman’ and ključ- ‘key’. य़ey are positioned at the same rank on the
Actor-Undergoer Hierarchy and thus are equally eligible for a given macrorole, namely,
the actor. However, there can be only one actor in a simple clause. य़erefore, the ੗rst
of the two candidates – žena- ‘woman’ – is chosen as Actor and receives nom, while
the second candidate remains the non-macrorole core argument. य़is scenario aligns
precisely with the situation described in (6a), which predicts the assignment of ins case.

(6) a. CRoatianŽena-∅
woman-f.sg.nom

je
be.3sg

otključa-l-a
unlock-pst-f

vrata
door.pl.acc

ključ-em.
key-m.sg.ins

‘य़e woman unlocked the door with the key.’
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b. i[do′ (žena-, ∅)] CAUSE [[do′ (ključ-, ∅) ] CAUSE [BECOME NOT locked′
(vrat-)]] Van Valin (2005, p. 110, (4.30))

य़e assignment of the dative as a “default” case has been debated a lot (I believe
the misleading term contributed to that). It is important to clarify that the “elsewhere”
assignment option is not the only way the dative case appears in a language. Some
speci੗c constructions, predicates, or prepositions may require the dative case regardless
of context and thus do not ੗t the situation described in (5). य़e “elsewhere” clause is
called only in a simple active clause with three core arguments, one of which naturally
bears no macrorole.

An interesting approach towards assigning instrumental and dative cases is pre-
sented in Nakamura (2021). य़e author suggests di੖erentiating direct non-macrorole
arguments from other “case-bearing elements other than macrorole arguments” in (7)
and resolving the con੘ict “in terms of Jakobson’s featural de੗nitions” (Nakamura 2021, 135,
Jakobson 1936).

(7) a. All case-bearing elements other than macrorole arguments receive instrumen-
tal case.

b. Non-macrorole direct core arguments that do not involve a violation of the
AUH receive dative case. Nakamura 2021, p. 163, (14)

To avoid confusion and information overload, I will not review this approach in this
introductory chapter. However, I will refer to it and to other works byWataru Nakamura
throughout my study.

2.5.4 Closing remarks on arguments in RRG

य़ere are thus three levels in RRG that are essential for analyzing the argument structure
of a predicate. First, each predicate has a semantic valence, which indicates the number
of semantic arguments it can take. Semantic arguments remain constant in all syntactic
realizations of a predicate. In other words, semantic valence is a lexical feature, i.e., a
characteristic of the verb as a lexeme.

Second, there is the syntactic valence, which denotes the number of direct core ar-
guments. RRG uses the term S-transitivity for referring to this level. य़e S-transitivity
of a predicate can vary depending on the type of construction being used and the nature
of the arguments involved. Speci੗cally, the S-transitivity of a verb is reduced by one
when one of the arguments is expressed as a complement (instead of an NP), cf. (8) from
Van Valin (2005, p. 255, (7.43b)) (following Foley and Van Valin (1984)), modi੗ed.

(8) a. Beckie wants a new Porsche. → 2 core arguments

b. Beckie wants to buy a new Porsche. → 1 core argument
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CORE CLAUSE

a. Clausal subordination

CORE

NUC NUC

b. Nuclear coordination

CORE

CORE CORE

c. Core cosubordination

Fig. 5. Examples of nexus-juncture types

य़ird, there is the so-called M-transitivity, which tells how many macroroles a pred-
icate takes. य़is number cannot exceed two, as only two macroroles are available. Con-
sequently, there will always be a discrepancy for predicates with three semantic and
syntactic arguments. Furthermore, even for predicates with one or two semantic and/or
syntactic arguments, the number of macroroles is not necessarily the same. While I will
not explore all instances of these discrepancies in detail, I will pay special a॒ention to
the three aspects of valency and transitivity outlined in RRG throughout the following
chapters.

2.6 Juncture-nexus types

2.6.1 General presentation

य़ere is a detailed approach to non-simple predications within RRG. All complex struc-
tures, i.e., structures with multiple predicates, are described in terms of nexus and junc-
ture. य़e term juncture refers to the layer of the clause that appears multiple times in
a sentence. Depending on the number of shared arguments and operators, structures
that are commonly referred to as ‘complex clauses’ or ‘biclausal sentences’ fall into bi-
nuclear, bi-coral, bi-clausal, and bi-sentential events. य़e term nexus relates to the
type of relationship between the two repeated layers. RRG distinguishes three relations:
coordination, subordination, and cosubordination6. One of the distinctive features of RRG
is that these relationships are conceptualized independently of their structural realiza-
tion. For example, the coordination relationship does not necessarily imply a syntactic
conjunction. Sample trees for the three relations are shown in Fig. 5

य़e subordinate element is thus de੗ned as embedded into the logical structure of the
matrix predicate. In contrast, neither coordination nor cosubordination contains any
embedded elements. Cosubordination requires obligatory sharing of operators. य़ere-
fore, if an operator scopes over two units at the same level, the relationship is tighter
than that of coordinate structures. य़us, there is a tightness scale: cosubordination→
subordination → coordination. य़e second dimension of this scale is provided by the

6य़e cosubordination relation has been criticized by Foley (2010) and Bickel (2010), see also a reply to
them in Van Valin (2021).
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Cosubordination Subordination Coordination

Nucleus
Causative [1]

Mary wiped the table clean.

Causative [2]

Mary made Sam wash the dishes.

Endeavour

Fred tried to make a cake without a mix.

Core
Psych-action

Mary decided to take the job o੖er.

Propositional a॒itude

Bill wants very much for Sam to visit Nancy tomorrow.

Causative [3]

Maria taught Fred to speak Portuguese.

Clause
Intentionality

Max considers Don to be a loser.

Speech

Frank said that his friends are corrupt.

Location/Time

Sally met Bob for a drink aॏer she leॏ the oਖ਼ce.

Sentence (does not exist)
Circumstance

य़e baby cried, because it was hungry.

Temporality

Lisa yawned loudly while Dan was talking.

Table 3: Semantic relations conveyed by all nexus-juncture types with English
examples (modi੗ed from Van Valin 2023b)

structural layers: nucleus→ core→ clause→ sentence.
Each combination of nexus and juncture is claimed to express given semantic re-

lations. य़ese are shown and exempli੗ed with English sentences in Tab. 3. Although
the general trend from the strongest to the weakest link between the two components
may hold across languages, the placement of each relation may not be the same as it is
in English. Notable ੗ndings about complex structures emerged from the work on the
RRG parallel treebank (Bladier et al. 2022). While the list of relations in Tab. 3 is not
exhaustive (see Van Valin (2023b) for more), it serves an illustrative purpose here.

2.6.2 Causative constructions as nexus juncture types in classical
RRG

1. Causative [1]: one state of a੖airs makes another state of a੖airs happen, and the two are subparts
of a single state of a੖airs.

2. Causative [2]: one state of a੖airs causes another state of a੖airs to happen, and the causing state
of a੖airs is distinct but unspeci੗ed from the caused state of a੖airs.

(a) Unmediated: Mary made Sam wash the dishes.

(b) Voluntary: Mary had Sam wash the dishes.
(c) Facilitating: Mary let Sam wash the dishes.

(d) Assisting: Mary helped Sam wash the dishes.

3. Bringing about

(a) Causative [3]: the bringing about of a state of a੖airs by a distinct state of a੖airs.
(b) Jussive: a verbal causative, i.e., the expression of a command, request or demand.
(c) Permissive: making a state of a੖airs possible by removing a barrier to it or directly licensing

it.
(d) Injunctive: making a state of a੖airs impossible by pu॒ing up a barrier to it or directly en-

joining it.

Table 4: Types of causatives (according to Van Valin 2023b, 84–86)

What is crucial for the topic of the present work is that this table presents three dis-
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tinct types of causatives, which are predicted to correspond to various kinds of complex
structures. य़e complete de੗nitions of these types are provided in Tab. 4. As illustrated
in Tab. 4, the causatives are distinguished by the speci੗city of their causativemeaning. In
Causative[1], the causative meaning is very general. य़e subtypes of Causative[2] o੖er
some details on how the causer acts, but it nevertheless is physically involved in the pro-
cess. य़e type referred to as “bringing about” contains even less prototypical causative
constructions, in which causation requires some additional entities. य़e di੖erence be-
tween these types of causatives is oॏen re੘ected in language structures: Causatives[1]
tend to be morphological, while Causatives[3] are usually analytical.

However, I will analyze constructions featuring a morphological causative as simple
clauses rather than junctures throughout the present work. One reason for this choice
is that I focus on morphological causatives that are expected to exhibit the tightest pos-
sible link. Interestingly, the tightest link can also imply its absence. य़e second reason
is the established mono-eventive nature of the causatives in the languages included in
my sample. It has been noted that some morphological causatives (e.g., Japanese -(s)ase
causatives) function more like syntactic causatives as if constructed with the aid of two
independent verbs. य़ese constructions are sometimes referred to as biclausal or bieven-
tive. Although I occasionally use these terms, particularly when citing other works, they
are not entirely relevant in RRG.य़us, they can be e੖ectively replaced by a simple clause
or a nexus-juncture type.

2.7 Constructional schemas

य़eprevious sections discussed cross-linguistic generalizations that form part of the the-
oretical analysis, along with some deviations that are speci੗c to certain languages. To
explain these “language-speci੗c representations of morphosyntactic information” (Van
Valin 2023b, 125), RRG employs a special device called constructional schemas. य़ese
schemas are not fully formalized data structures designed to describe how a speci੗c
construction deviates from the standard expected by the basic analysis across various
linguistic dimensions—be it morphology, syntax, semantics, or pragmatics. In partic-
ular, they can encapsulate all non-canonical macrorole assignment and case selection
rules. य़e types of constructions that can be described using constructional schemas
are quite diverse. For instance, Van Valin (2005, 132–135) proposes schemas for passive,
antipassive, re੘exive, and WH-questions in English and Sama.

However, it is important to note that classical RRG does not di੖erentiate between
language-speci੗c and construction-speci੗c phenomena. For example, Icelandic (Van
Valin 2005, 119) is said to exhibit a non-standard passive construction, with the link-
ing in the passive construction expressed as ∼A = PSA rather than the expected U =
PSA. Should this distinction be captured in the constructional schema for the Icelandic
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passive, or should it re੘ect characteristics of the Icelandic language as a whole? A com-
prehensive theory that aims to be cross-linguistically comparative needs to have such
questions clari੗ed.

One could object that “idiosyncratic, language-speci੗c features of constructions”
Van Valin (2005, 132) need not and can not be comparable. Nevertheless, the criteria for
determining what constitutes “idiosyncratic” remain somewhat ambiguous. It hinges on
how much a construction deviates from standard rules. Having a standardized schema
for a typical construction could facilitate the identi੗cation of such deviations.

A similar point is made by Diedrichsen (2011, 183), who observes that while con-
structional schemas exist for “passives, antipassives, conjunction reduction, and wh-
questions,” there are none for intransitive, transitive, or ditransitive constructions. To
enhance the constructional dimensionwithin RRG, a standardized constructional schema
that accounts for both standard and idiosyncratic realizations of each construction in a
comparable way seems essential.

My suggestion is to use the constructional schema as a general descriptive
tool for constructions. It contains explicit information about the ੗xed struc-
tural elements that would help the speaker/hearer recover the construction
in the online production of u॒erances. As speakers also know about the
productivity and variability of constructions by convention, the construc-
tional schema has to inform about variable elements of the construction as
well.

य़e advantages of such an extension of the theoretical impact of construc-
tional schemas include new compatibility of RRG for the description of syn-
tactic change and variation. य़us, this approach facilitates the description
of grammaticalization phenomena in RRG. य़e entire issue of spontane-
ity, change, novelty, and variation, which has been missing in previous ap-
proaches to RRG, can be ੗॒ed easily into the theoretical framework without
changing its major properties. Diedrichsen (2011, 183–184)

However, Diedrichsen and Nolan, in their works, advocate for a rather radical con-
structionist transformation of RRG (Van Valin and Diedrichsen 2006; Diedrichsen 2012;
Nolan 2011; Nolan and Diedrichsen 2013). Speci੗cally, they propose abandoning the
concepts of macroroles and case assignment rules, opting instead for a comprehensive
listing approach to describing a construction.

य़e Macrorole assignment principles, the Case assignment rules, the PSA
selection principle and verbal agreement can be neglected, as all of this is
ruled by the construction. य़erewould, however, have to be some statement
about the cases that are distinguished in a language and the distribution of
overt vs. non-overt case marking. Diedrichsen (2011, 186)
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In this context, I want to highlight the di੖erence between a linguistic theory and its
applications. While macroroles and other rules may seem unnecessary in some com-
putational implementations of RRG (Nolan and Salem 2010), they remain a powerful
theoretical device for explaining various language phenomena. If one wants to build
an RRG-inspired constructicon (a “lexicon” of constructions) of a language, one might
prefer simply listing examples in a schema. In contrast, if the goal is to introduce more
constructionist reasoning into the theory of RRG, it is essential to reinvent construc-
tional schemas in ways that align with other theoretical ੗ndings.

In Chapter 10, I apply constructionist reasoning to account for the di੖erent argument-
marking strategies in the languages within my sample, interpreting them as distinct
causative constructions, each with its own morphosyntactic characteristics. Neverthe-
less, all these constructs represent speci੗c instantiations of an abstract generalization
created using other RRG mechanisms.

2.8 eࢊ linking algorithm

य़eLinking Algorithm is considered “central to a theory like RRG” (Van Valin 2005, 128),
accounting for both canonical and non-canonical phenomena. Generally, it links syntax
and semantics. य़e term “algorithm” re੘ects the nature of this system: in Van Valin
(2005), it is formulated as a set of imperative instructions (like an algorithm in a com-
mand programming language): determine the logical structure, assign a macrorole, select
a syntactic position… Importantly, RRG claims to use the same algorithm in both direc-
tions: syntax-to-semantics and semantics-to-syntax.

Viewed in terms of a language processing model, the semantics-to-syntax
linking is an aspect of the production process, while the syntax-to-semantics
linking is an aspect of the comprehension process. Van Valin (2005, 129)

However, there are nuances speci੗c to each direction, and the syntax-to-semantics al-
gorithm presented in Van Valin (2005, (5.10), 149–150) is not a simple mirror image of
the semantics-to-syntax algorithm Van Valin (2005, (5.5), 136).

य़e linking algorithm provides a linear order of using all the RRG devices mentioned
in this section (and additional ones that are not of primary importance for the present
thesis), such as the Actor-Undergoer Hierarchy, case assignment rules, and construc-
tional schemas. However, this order does not truly re੘ect how sentences are produced
or processed in human communication, and it was never intended to do so.7 य़us, the
procedural nature of the classical linking algorithm does not appear to be its most essen-
tial quality, suggesting it need not be retained in future work on linking. For instance,

7For more details on how classical RRG can be modi੗ed to serve as a basis of a processing model, see
Van Valin (2006) and Van Valin (2023a).
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य़eory Sentence analysis
Logical structures −→ semantic representation

↕ AUH ∩ ConstrSch
Macroroles −→ MR status of each argument

↕ Case rules ∩ ConstrSch
Syntactic trees −→ tree representation

Table 5: Modules of RRG and their outputs

Osswald and Kallmeyer (2018) proposed a formalization of RRG based on static models
and a set of constraints applied to particular components. I discuss this formalization in
Chapter 8 and develop my implementation based on it in Chapter 10.

Since I do not use the classical linking algorithm in my work, I will not present it
in detail here. However, I ੗nd it necessary to summarize the RRG principles and de-
vices relevant to linking and both parts of the present thesis (theoretical analysis and
computational implementation), see Tab. 5. य़is graph is based on Van Valin (2005, Fig.
5.1., 129) and the accompanying description, but is modi੗ed to clearly separate the the-
oretical devices of RRG (on the leॏ-hand side) and the types of sentence analyses they
produce (on the right-hand side). य़us, to analyze a sentence with RRG, one needs to
create three representations: a semantic representation, a syntactic (tree) representa-
tion, and a macrorole status for each argument (the operator projection and the infor-
mation structure are not considered in Tab. 5). To generate these representations, RRG
has three theoretical modules that describe logical structures, macroroles, and syntactic
structures, respectively. As stated in Van Valin (2005, 128), “the relation between logi-
cal structure and macroroles is mediated by the actor–undergoer hierarchy”. In Tab. 5,
the actor-undergoer hierarchy (AUH) is accompanied by a constructional schema (Con-
strSch). य़is means that, from a theoretical perspective, the additional requirements
listed in constructional schemas can override some of the standard principles listed in
the AUH.When analyzing individual sentences, it is essential to determine whether each
sentence follows the canonical trend or is a speci੗c construction that requires deviations
from the canonical pa॒ern. य़e same mediating structure exists between the macrorole
module and the syntactic module. य़ese are default rules of case assignment, but al-
ready Van Valin (2005, 128) admits that this part “is subject to extensive cross-linguistic
variation”. य़us, the constructional schemas that establish additional constraints for this
level are more numerous, and their contribution to the analysis of individual sentences
is correspondingly more signi੗cant.
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Chapter 3

Prior approaches to (three-argument
morphological) causatives

3.1 Introduction and motivation

य़e literature review is always an inevitable but usually not the most exciting part of ev-
ery thesis. Nevertheless, the readers of the present work might ੗nd it more useful than
usual. Since the present work is based on a speci੗c theoretical framework (namely,
RRG), it might seem detached from the mainstream of causative studies. Moreover, un-
derstanding complex ma॒ers in RRG is challenging even aॏer being introduced to its
basic notions.

Additional assistance might come from the “translation” of non-RRG papers known
to many readers into a theory-independent and/or more RRG-compatible reasoning and
language. य़ese translations might pave the way through the current study for readers
familiar with other theoretical backgrounds. य़us, this chapter serves as an entry point
for readers: each presented source is summarised and related to RRG and the present
study.

य़e primary focus of this thesis is on strategies of argumentmarking in three-argument
constructions with morphological causatives. It determined the selection of works pre-
sented in this chapter. First, I do not review the early generative studies discussing the
place of the CAUSE head in the structure of the predicate without discussing the argu-
ments of such a predicate. Second, I do not review studies seeking to explain how the
human mind conceptualizes causation, as they draw few conclusions relevant to pro-
cessing sentences of a speci੗c structure. य़ird, this chapter lists only studies aimed at
making cross-linguistic generalizations (even though some are centered on one or two
languages), not studies that explain variation within a single language variety or family.
Such studies ੗nd their place in the respective sections of Chapter 6.

Causation, understood in a very broad sense – so that it also includes ‘usual’ tran-
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sitive verbs – was one of the crucial topics in early generative studies. For the present
work, this question is not relevant for several reasons. य़e main reason is that the the-
oretical framework of the present thesis (RRG) is very far from the generative approach
and does not allow movement, deep layers, or implicit syntactic layers that play a sig-
ni੗cant role in the generative analyses of causatives. Nevertheless, I included some
generative studies in Section 3.10 to showcase their reasoning. Moreover, some ideas
from generative studies remain relevant to the current study, which I will aim to make
visible in the relevant sections.

य़e chapter is structured as follows. It opens with a review of the ੗rst (to my knowl-
edge) volume entitled “Typology of causative constructions” (Xolodovič 1969), which
is not widely known among researchers and readers who do not read in Russian. Sec-
tion 3.3 presents the study that has been highly in੘uential in theWestern world, Comrie
(1976) य़ere is an immense corpus of language-speci੗c studies examining whether the
“paradigm case” applies to their data or not. In the next section, I review two studies
that explicitly challenge Comrie (1976) and still aim to advance it. Section 3.5 presents
two studies that build on Dowty’s theory of proto-properties (Dowty 1991). Since RRG
is also grounded on Dowty’s ੗ndings in many respects, these papers are especially close
to it, and the transition is rather smooth. Section 3.6 accumulates various studies that
discuss how the causee can be marked and the factors that lead to the selection of a
given marker. य़ese questions received far more a॒ention than questions related to any
other components of a causative construction. य़e papers within the section are sorted
from historical and general to more recent and speci੗c. Special a॒ention is dedicated
to the paper by Kozinsky and Polinsky (1993) that tackles a very particular question of
identical coding (marking) of the causee and the a੖ectee.

3.2 Xolodovič (1969): the ॑rst typological volume

One of the ੗rst systematic works about causative constructions is a collective volume by
leading scholars of the so-called Leningrad Typology Group, edited by Xolodovič (1969).
In this volume, a morphologically driven approach is adopted. य़e authors minutely
describe how causative constructions are built in each language. य़e orientation of the
work as a whole is more towards semantics. Except for just describing what is a॒ested
in a language, each author tends to give an exhaustive account of the range of meanings
expressed by causative morphemes in a given language. Although they might seem
outdated in some respects, studies in Xolodovič (1969) help narrow a study’s object in
typologically and theoretically salient ways.

य़e volume opens with two introductory articles. य़e ੗rst one (Nedyalkov and
Sil’nitskiy 1969a) de੗nes causative constructions and articulates theoretical andmethod-
ological concepts used in other articles of the volume. य़e description of causative con-

27



Y our

ri

action

si
︸ ︷︷ ︸

antecedent

made

k

him

rj

go

sj
︸ ︷︷ ︸
consequent

︸ ︷︷ ︸

macro−situation (causative)

Fig. 6. Causative situation (reproduced from Nedyalkov and Sil’nitskiy 1969a, 6)

structions in this paper is given in a formalized way. Many ideas are presented as num-
bered lists, tables, and formulae following a clear logic. As a result of this paper, a list
of parameters of causative constructions that may vary across languages is provided.

According to Nedyalkov and Sil’nitskiy (1969a, 6), all causative constructions are
representations of complex situations (“macro-situations”) that are composed of two
“micro-situations”, united by the relation of causation. य़is general semantics of the
causative situation is shown in Fig. 6, where k stands for the causative relation, r – for
referents, and s – for states. य़e accompanying example shows that these components
(“constants”) are purely semantic and can be realized as various instances of a given
language. For example, the relation of causation k can be expressed in a speci੗c auxil-
iary verb, conjunction, morpheme on a verb, etc. Nedyalkov and Sil’nitskiy (1969a, 7)
point out that any of these ੗ve basic constants may be omi॒ed semantically or syntacti-
cally. य़e presence or absence of a “constant” in the semantic representation of a given
construction does not entail its presence or absence in the syntactic one.

From the semantic point of view, Nedyalkov and Sil’nitskiy (1969a, 28) claim two
“types of causation”, each being formulated as a contrast. य़e ੗rst one is “factual” vs.
“permissive”. य़e negative variety of “permissive” causation is called “prohibitive”. य़e
core point of this opposition is the role of the causer. In “factual” contexts, it is the
primary source of any changes, while in “permissive” contexts the causer lets (or not)
them happen without much control.

य़e second type of causation is “contact” vs. “distant”. As the authors explain, “in
a situation of distant causation, there is an indirect connection between the causer and
the caused state of a੖airs which conditions a greater or smaller autonomy of the causee
in his acquisition of the caused state sj”. In a “contact” causative, no such autonomy is
possible. An important note is that by its de੗nition, the “permissive” causation can only
be “distant”. To sum up, these two binary oppositions lead to three di੖erent semantic
types of causation, according to Nedyalkov and Sil’nitskiy (1969a): “permissive”, “factual
contact” and “factual distant”.

Although semantic classi੗cation is not essential for my work, it is important for
the overall reasoning about causative constructions. I report on similar claims in other
works and compare them against these three types.
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causative
Vi → Vj
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Vi ↔ Vj

suppletive
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Fig. 7. Types of causative opposition (according to Nedyalkov and Sil’nitskiy
1969b, 20–22)

I ੗nd the volume by Xolodovič (1969) especially useful for de੗ning and classifying
morphological causatives. य़erefore, I would like to present their approach in more
detail.

य़e chapter dedicated to the typology of morphological and lexical causatives opens
with the postulation of the following opposition, i.e., contrast.

य़e causative opposition Vi : Vj , where Vi denotes the constant sj (i. e, some
kind of a state), and Vj denotes ksj (the same state, but having been caused).
Verbs Vi are non-causatives, and verbs Vj are their causatives. Vi and Vj are
united with the relation of a semantic derivation: Vj is «derived» from Vi

by a॒aching an additional meaning k.
Nedyalkov and Sil’nitskiy (1969b, 20)

य़e opposition Vi : Vj is very general and accounts for four large groups of situations
brie੘y sketched in Fig. 7. य़e term morphological causative is used to denote the partici-
pant of the opposition “formally marked with a causative aਖ਼x”, i.e., the Vj in directional
causative opposition (leॏmost branch).

I follow this de੗nition of morphological causatives in the present work. I also use
the terms introduced above in the same sense.

Nedyalkov and Sil’nitskiy (1969b, 35–40) show that a causative morpheme either
increases, leaves the same, or even decreases the syntactic valency of the base verb.

Cases in which syntactic valency decreases are pre॒y special. य़ere are several cases
of passive meaning introduced by the causative meaning and a complex ma॒er of recip-
rocal causatives in Piro (Nedyalkov and Sil’nitskiy 1969b citing Ma॒eson 1965, 39, 41,
82, 108). Without denying the importance of these phenomena for studies in causative
constructions, I limit the scope of my study so that they are omi॒ed.

य़e situation when the addition of a causative morpheme does not actually increase
the syntactic valency of the verb is quite common. Even though I am primarily interested
in modeling clear cases, i.e., when the syntactic valency increases following an increase
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in semantic valency, I also look at cases in which one of the participants appears as a
peripheral argument or even an adjunct (without being included in the core). According
to Nedyalkov and Sil’nitskiy (1969b, 50), this situation is persistent with verbs of feeling
and verbs of transfer. य़e stimulus of a feeling verb takes a non-core position in some
languages, but when it becomes a causer, it takes the syntactic slot of the psa. However,
Nedyalkov and Sil’nitskiy (1969b, 50) note that in these cases, it would be more accurate
to talk about “the transformation of a non-obligatory syntactic valence to an obligatory”
instead of postulating the maintenance of the base verb valency.

य़e situation in which syntactic valency increases alongside semantic valency seems
very frequent across the world’s languages. Nedyalkov and Sil’nitskiy (1969b, 47) sug-
gest a table that captures all possible combinations of causative aਖ਼xes with di੖erent
bases (intransitive, transitive, and ditransitive). According to it, a three-argument con-
struction can be built either upon a lexical transitive (types III and IV) or as a secondary
causative construction from an intransitive construction (types I and II). I pay primary
a॒ention to derivations of type III and IV, where a distant or contact causative aਖ਼x
accompanies a lexically transitive base.

य़ese basic notions and their formalized descriptions constitute the starting point of
typological studies of causative constructions and the present study. Further review will
elaborate on and re੗ne these basics.

3.3 Comrie (1976): the most in॒uential study

य़e volume “य़e Grammar of Causative Constructions” (Shibatani 1976a) was perhaps
the ੗rst in theWestern world to summarise the state of the art of causative studies at the
time. Apart from the most cited paper by Comrie (see below), it contains several contri-
butions divided into “य़eoretical Foundations” and “Universals and Language-Particular
Studies”. Needless to say, in accordance with the reigning generative framework, theo-
retical foundations are grounded exclusively on English, making their “theoretical” ੗nd-
ings barely useful for further studies. Papers in the second part are mainly descriptive,
using the apparatus of the respective language-particular traditions. However, the ੗rst
paper of Part Two is typological and has long been considered an indisputable stan-
dard of causative studies. With all due respect to these past studies and to the theo-
retical framework, which is very di੖erent from what I use, I would suggest that this
volume be viewed more from a museum-like perspective. Both theoretical foundations
and language-particular studies, not to mention universals, have advanced much over
the decades, so these works play a li॒le practical role, at least for the present work.
य़erefore, I o੖er a more detailed review of Comrie’s paper alone, since it determined
the central claim of many further studies.
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य़e main discovery in Comrie (1976) is the so-called “paradigm case”. According
to Comrie (1976, 264), this generalization is mainly based on French and Turkish and
aims to cover all languages, even though some contradictions are already noted in the
paper itself. य़e “paradigm case” is characterized by four crucial properties. य़e ੗rst
trait concerns the number of arguments in a causative construction. Comrie (1976, 264)
claims that “no ma॒er how many arguments a given noncausative verb has, there will
also be an equivalent causative verb with one more argument”. य़is appears not to be
a valid generalization. Many languages (see Dixon and Aikhenvald (2000a) and Song
(1996) inter alia) allow causatives from intransitive bases only. Since the present study
is concerned only with three-argument constructions, I pay no further a॒ention to this
claim or its development in future research.

य़e second trait forbids the doubling of syntactic positions. य़e author a॒enuates
this claim by claiming that doubling is allowed but is conditioned by a hierarchy: oblique
arguments can be non-unique quite oॏen, more restrictions apply to indirect and direct
objects, and subjects are possibly never double (Comrie 1976, 276). One needs to delimit
morphological, syntactic, and semantic reasoning to assess this claim critically. य़us,
doubling of morphological devices (e.g., cases) does not necessarily entail the equality
of the syntactic constituents (see Section 3.9 for details). However, the so-called symmet-
rical pa॒erns (a॒ested mainly in Bantu languages) exist and have two morphologically
and syntactically identical constituents. I engage with this data in Section 6.2.1 and o੖er
an alternative, RRG-based explanation for this evidence.

य़e third trait is important for formulating the distribution of various causative con-
structions in the world’s languages. It predicts that the embedded subject (causee) is
demoted if needed. य़e demotion of other participants is not predicted. Other typolog-
ical observations (Dixon and Aikhenvald 2000a) and my investigation Chapter 6 tend
to con੗rm this generalization. Citing K. E. Zimmer, Comrie (1976, 265) suggests that
the demotion of the embedded subject a੖ects the structure of the sentence least of all
and is therefore cross-linguistically popular. I would like to support this statement by
o੖ering an explanation grounded on the RRG Actor-Undergoer Hierarchy (Van Valin
2005, 126). य़is hierarchy suggests that the closer a participant is to any end of the scale,
the more properties of the actor (resp. undergoer) it has and, thus, the more stable it is
syntactically. In contrast, participants located more towards the center of the hierarchy
demonstrate high cross-linguistic diversity. In a three-argument causative construction,
the causee is a less prototypical actor in comparison to the causer, so it is located further
from the hierarchy ends. On the other hand, it is a less prototypical undergoer than the
a੖ectee. So, the causee is the closest to the center, i.e., the least prototypical participant,
and thus, as predicted by the hierarchy, is the least stable in the construction.

य़e fourth claim is the notorious stepwise demotion. Comrie establishes four syn-
tactic positions and orders them as follows:
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(9) Subject→ direct object→ indirect object→ other oblique constituents

य़e causee is predicted to occupy the highest (the leॏmost) available slot. य़us, in
causatives based on transitive verbs, the positions of the subject and the direct object are
already occupied. Hence, the causee is predicted to become the indirect object. य़ese
notions are never discussed in Comrie (1976). य़e only remark is that “the syntactic
positions DO, IO, etc. refer to the surface syntax of the sentences” (Comrie 1976, 263).
य़e “surface syntax” apparently denotes a blend of morphological and syntactic prop-
erties (the RRG’s initiative to discard traditional grammatical relations is motivated in
large part by the desire to postulate more transparent concepts). Namely, the “indirect
object” seems to correspond to a participant bearing the dat case and eligible for some
syntactic operations (to which participants bearing other cases are not eligible). How-
ever, this notion is arguable from a broader typological perspective. For some languages,
the position of the indirect object is proven to be not pertinent (see, for instance, the de-
bate in Say (2009) about Kalmyk). It means that no language evidence proves that an
argument marked with a dat (or similar case) is in any way di੖erent from arguments
bearing other cases. It is then unclear what position a causee would take in this situation
since all of them are equally free and equally available.

Moreover, there are languages where the causee does not demote to the indirect ob-
ject position, even though it is free (and perhaps opposed to the position of an oblique
object). Comrie (1976) calls this “extended demotion”, opposing it to the stepwise demo-
tion predicted by the paradigm case. य़ese are multiple languages that allow causee to
bear ins case or a di੖erent case/preposition used for agents of passive clauses. Such an
example can be found in French (with an analytical causative).

(10) FRenchJe
1sg.nom

fer-ai
make-fut.1sg

mang-er
eat-inf

les
the.pl

gâteaux
cakes

par
by

Jean
John

‘I will have John eat the cakes.’ Van Valin and LaPolla 1997, p. 533, (9.22b)

(11) FRench

La
det.def.f.sg

maison
house

a
aux.3sg

été
be.ptcp.pst

achet-é-e
buy-ptcp.pst-f

par
by

des
det.pl

étranger-s.
foreigner-pl△

‘य़e house was bought by the foreigners.’□

Larousse.fr. Dictionnaire de français Accessed: 2026-05-01

It must be highlighted that this marking vastly outnumbers all other cases among
all “oblique” (i.e., not indirect) objects. Hence, saying that the causee demotes to any
oblique position is a huge over-generalization. However, interpretations of this special
position vary across studies. Comrie (1976) regards them as “agentive phrases” relating
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them to the realization of demoted agents of passive constructions. Mind the similarity
(also re੘ected in translations) in (10)–(11). However, Comrie (1976, 271) draws a bizarre
conclusion from this observation: “this agentive phrase is the result of passivization in
the embedded sentence before causativization takes place”. Today, it is clear that verbal
derivations of passive and causative have no relation to each other. Hence, the fact that
causees look like demoted agents in passive is conditioned by the semantics of these
nominals or these cases (or the construction itself) but not by an additional step of verbal
derivation.

Other papers regard ins-marked (and similar) causees di੖erently. Namely, Kem-
mer and Verhagen (1994) relates them to instrumental clauses. In fact, it appears that
languages vary with respect to whether they use di੖erent cases for prototypical instru-
ments and demoted agents and whether any of those can mark causees (see discussion
in Section 3.7).

It is important to highlight the question the paradigm case answers. In fact, the
paradigm case tells what causatives derived from di੖erent types of base verbs should
look like. It somehow presupposes a unique construction of each type: one possible
causative-of-intransitive, one possible causative-of-transitive… However, there appears
to be more than one option for each derivation type. In this light, the paradigm case
appears to be a mere overgeneralization.

Having been highly in੘uential, the paper Comrie (1976) has determined the vector
of many further language-speci੗c works: some tended to con੗rm the paradigm case,
others sought to disprove it. य़ese a॒empts sometimes obscured the description of the
language data, and the present generation of scholars needs to uncover the actual data
and reinterpret it.

3.4 Replies to Comrie (1976)

3.4.1 Song (1996) on NP density control

य़e book “Causatives and Causation” by Song (1996) is a sound typological study of
causative constructions. It encompasses 408 languages, constituting a “convenience
sample”, rather than a representative one. य़e author justi੗es this decision with the
aim “to characterize the formal variation of causative constructions, not to ੗nd correla-
tions among di੖erent parameters. य़is aim is closely aligned with the present project’s
aim, even though my language sample is much smaller. However, the typology provided
by Song (1996) is of secondary importance for the present study. In contrast, the idea of
NP density control (presented in the same book and, earlier, in Song (1991)) proves to
be quite helpful.

Song (1996, 135) argues against the traditional typology, which “is based crucially on
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the formal distance between [Vcause] and [Ve੖ect]”. य़is is a well-formulated reason
for the distinction between the types lexical vs. morphological vs. syntactical causatives.
य़e author criticizes this approach by pointing out that “the parameter of compactness
does not contribute much to an understanding of how causation is cognized by the hu-
man mind” (Song 1996, 135).

In addition, Song o੖ers a purely linguistic motivation for not regarding the compact-
ness of a construction as its distinctive feature. य़e author notes that some degree of
reduction is proper to any type of construction. य़us, compact causatives are not spe-
cial types themselves but result from the grammaticalization of other typeswith di੖erent
semantics (Song 1996, 134–135). य़is is, in fact, an excellent observation since grammat-
icalization is omnipresent in a multitude of language phenomena. Drawing a॒ention to
the fact that grammaticalization itself does not re੘ect any speci੗c type of construction
is important to detect the actual meaningful parameters of a given phenomenon.

Hence, Song (1996) suggests three types of causatives. य़e ੗rst type, called COM-
PACT, denotes constructions where “no other element can intervene between Vcause
and Ve੖ect” (Song 1996, 21). Namely, prototypical morphological and lexical causatives
are claimed to belong to this type. On the other hand, Song (1996, 135–136) suggests two
non-COMPACT types of causatives and claims them to di੖er in implicativity: “whether
or not the truth of Se੖ect is built into the semantics of Vcause”. In other words, in
implicative causatives, the event denoted by the e੖ect clause necessarily holds. With
an implicative causative, it is impossible to run a “contradiction test”, i. e., to negate
the existence of the e੖ect event. Song (1996, 136) cites the English sentence John made
Mary kick the man as an example of an implicative causative and notes that the truth of
its event clause Mary kicked the man holds whenever the truth of the whole sentence
holds. य़e contradiction test predicts the unacceptability of *John made Mary kick the
man, but Mary did not kick the man. In contrast, with English make-causatives, such
sentences are grammatically acceptable.

य़e same feature appears under the name of defeasibility in Copley and Wol੖ (2014)
(see review below). In the present study, it proves to be relevant for explaining the
argument structure of morphological causatives. I discuss this feature in detail in Sec-
tion 6.1.1.3.

य़e ੗rst non-compact type of causatives suggested by Song (1996) – the AND-type
– is formally built with two clauses having “an element coordinating the two clauses”
(Song 1996, 35). Importantly, in all languages, the cause must precede the e੖ect, not
only linearly but also temporarily (Song 1996, 35). AND-causatives are claimed to be al-
ways implicative (Song 1996, 136). य़e second non-compact type of causatives suggested
by Song (1996, 49) is PURP, which stands for purpose. य़e distinguishing property of
this type is that the event of the Se੖ect “has not yet occurred”; the Se੖ect is a goal or
purpose “to be realized by means of the event denoted by Scause”. Nevertheless, Song
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(1996, 136) claims that PURP causative can range in implicativeness from 0% to 100%.
य़e COMPACT type is claimed to be a result of the grammaticalization of either of these
types and, because of its compactness, is insensitive to implicativeness. Finally, Song
(1996, 138) comes up with four prototypical types of causative constructions located at
the edges of two scales: compactedness and implicativity. य़e author theoretically pre-
dicts the existence of various non-prototypical types of constructions, where one of the
parameters (or both) is not totally present or totally absent, but, unfortunately, does not
provide any quantitative support for the distribution depicted in Song (1996, Fig. 5.2, p.
138), see Tab. 6.

non-implicative implicative

compact Kammu, Malagasy
non-impl. morph. caus. lexical / morphological causatives

non-compact prototypical PURP causatives prototypical AND causatives
Table 6: Types of causative constructions (according to Song 1996, Fig. 5.2, p. 138;

reproduced with modi੗cations)

य़e typology suggested by Song (1996) is quite peculiar since the three types ap-
pear to be, ੗rst, not uniformly de੗ned, and second, over-generalizing. य़ese drawbacks
make it diਖ਼cult to use this tripartite typology as such. However, the overall a॒ention
to implicativeness and grammaticalization was helpful for the current project.

Apart from typology, the volume by Song (1996) o੖ers a critique of the paradigm
case (Comrie 1976) and an alternative approach (that also received special a॒ention in
an earlier paper Song (1991)). य़e essence of the alternative approach by Song (1991) is
the idea of the “NP density control”.

य़ere seems to be some kind of constraint on the number of core NP ar-
guments allowed per causative sentence in each of the languages. <…> It
seems that what these languages are doing is keeping the number of core
NP arguments in the causative sentence from exceeding themaximum num-
ber of core NP arguments permi॒ed in the ordinary noncausative sentence.

Song (1996, 174)

As one can see, density control can be regarded as a di੖erent way of saying demo-
tion: both processes are concerned with restricting the presence of certain types of con-
stituents within a single clause. However, the above-cited de੗nition by Song (1996)
raises two points I would like to highlight regarding the goals of the current study.

First, Song uses the term “core argument” in a sense that is closer to the RRG un-
derstanding (contrary to, for example, Dixon and Aikhenvald (2000b), see Section 5.1).
According to Song (1996, fn. 13, p. 182), core arguments are “strictly required by the
valence of the verb in question”. य़e relation made by this de੗nition to “the valence of
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the verb” means that the number of arguments depends on the lexical semantics and the
diathesis. In RRG, the number of core arguments is determined on the same premises.
However, RRG o੖ers more ੘exibility in handling various morphological encodings. In
RRG, there is no one-to-one connection between morphological cases and types of ar-
guments. Hence, the same morphological case can be used for direct arguments, oblique
arguments, and adjuncts. In contrast, Song (1996) considers all “oblique” cases as intro-
ducing adjuncts only. य़us, while discussing cases of “extended demotion” (in Comrie’s
terms) and a well-known, very special construction in Nivkh (Gilyak), Song (1996, 176)
claims that they contain adjuncts, not arguments. य़roughout the present thesis, I nev-
ertheless try to analyze such elements as core arguments in RRG’s terms, unless the
language data indicates otherwise.

य़e second important part of the de੗nition of the NP density is its relatedness to non-
causative constructions. Song (1996) explicitly refuses to treat causatives as something
very special; in contrast, the author claims that causatives must re੘ect pa॒erns a॒ested
in other (non-causative) constructions of the same language. When discussing object
doubling in causatives, Song (1996, 177) notices that in languages with this pa॒ern in
causative constructions, it is also found in non-causative constructions. Hence, Song
(1996, 177) regards object doubling as another way of density control.

य़e idea of relating causatives not only to the constructions they are derived from but
also to other constructions of a given language with the same number of arguments (or
participants) is not particularly popular in the literature, but it is crucial for the current
study. In fact, identifying the types of constructions to which causatives can be related,
from the perspective of using the same marking for the participants, is one of the main
goals of this thesis.

3.4.2 Li (2008) critisizing Comrie (1976) and Song (1996)

A relatively short proceedings paper entitled “On the argument realization of causatives”
(Li 2008), which is surprisingly close to the one by Alsina (1992), is a curious, relatively
recent a॒empt at de੗ning Comrie’s paradigm case, mainly by criticizing Song (1991) and
Song (1996). य़e main accusation by the author is that Song’s studies “lack predictive
power”, and the paper aims to show that “although Song disapproves of Comrie’s Case
Hierarchy, the Hierarchy is actually full of insight and is indeed needed to account for
the case-marking possibilities of causative constructions” (Li 2008, 138).

य़e author tries to stick to monoclausal causative constructions. First, the author
draws a॒ention to the fact that although object doubling is allowed, subject doubling is
never a॒ested:

य़is demonstrates that when the causee and the base direct object compete
for the accusative case of an accusative language and when the former loses,
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the causee cannot bear a case higher than the one for which it is competing.
However, it may bear a case lower than the accusative case.

Li (2008, 139)

Building on that, the author suggests an extrapolated “Principle of Demotion”, which
does not require the demotion to take place exactly like predicted in Comrie (1976) and
allows some doubling:

In forming monoclausal causatives, if A and B compete for a case and if A
wins, then B can only bear a case lower than the one A gets; if A and B
compete for a case and if the competition ends in a tie, both A and B get the
same case. Li (2008, 139)

य़e author promises to predict all possible argument realizations using this principle
and, in fact, provides three variants of causative constructions based on monotransitive
verbs. First, the author postulates that the causer and the causee compete for the role
of the subject of the derived construction and that the causer always wins. Second,
the causee competes with the object of the base verb, which yields all possible – three –
outcomes: (1) the causee “loses the competition” and gets demoted to any position lower
than DO (IO or oblique), (2) the tie leads to a double object construction, (3) the causee
“wins the competition and takes the direct object position” and thus the object of the
base verb needs to be demoted somewhere lower.

Unfortunately, this is as far as the paper gets. On the one hand, it o੖ers nothing
new, since the limitations of Comrie’s analysis and its applicability across many lan-
guages are well known. Nevertheless, the observation that a participant cannot occupy
a position higher than it competes for is interesting (however vague the concept of com-
peting for a given position might seem). In RRG, this concept is somehow built into
the Actor-Undergoer hierarchy. Indeed, some participants are more likely to receive
a certain macrorole and a speci੗c morphological/syntactic encoding. य़erefore, if two
participants can be eligible for a given macrorole or syntactic position, they compete.
Usually, one of them is located higher in the Actor-Undergoer hierarchy. य़ere are two
default case assignment rules that predict ins or dat on non-macrorole core arguments,
but language-speci੗c rules can overwrite the general ones. Hence, RRG is compatible
with the approach outlined in Li (2008), with a more elaborate mechanism for handling
argument competition at a given position.
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3.5 Inspired by Dowty (1991)

3.5.1 Ackerman and Moore (1999): ingredients of the analysis

Ackerman et al. have published a whole series of works dedicated to arguments of
causative constructions (Ackerman and Moore 1994; Ackerman and Moore 1999; Ack-
erman, Malouf, and Moore 2017; to cite just a few). In this section, I present the paper
“Syntagmatic and paradigmatic dimensions of causee encoding” that ambitiously sug-
gests a list of concepts that “in some form, need to be present in any adequate account of
causee encoding” (Ackerman and Moore 1999, 40). य़is work crowns prior research by
the same team of authors on speci੗c aspects of causative constructions. In general, their
works dating back to the 1990s are based on Dowty’s approach to arguments in terms of
proto-roles (Dowty 1991). य़is relates their approach to RRG, which also departs from
Dowty’s ੗ndings.

In the conclusion of Ackerman and Moore (1999), the authors suggest the following
“ingredients” (authors’ term) that they use in their analysis (and suggest using hence-
forth). य़ey are presented in (12). Below, I present each ingredient in more detail and
discuss its (possible) contribution to the present study.

(12) a. A repertoire of semantic proto-properties, rather than atomic θ-roles (Dowty
1991)

b. A Syntagmatic Argument Selection Principle de੗ned in terms of proto-properties
(Ibid.)

c. Semantic properties of the causative base predicates

d. A Paradigmatic Argument Selection Principle de੗ned in terms of proto-properties
Ackerman and Moore (1999, p. 40, (52))

Dowty’s proto-properties are characteristics of participants that describe their se-
mantics (e.g., volitional involvement in event or state) and, to an extent, syntactic behav-
ior (e.g., incremental theme). य़ese properties are de੗ned for proto-agents and proto-
patients only, which rhymes with the RRG’s postulation of two macroroles. De੗nitions
formulated in terms of such properties are more precise than the commonly used de੗-
nitions of “subject” and “object” (which are totally avoided in RRG) and even of θ-roles
(which in RRG tend to be avoided and replaced by more general notions of macroroles).

What is called “Syntagmatic Argument Selection Principle” in (12), is actuallyDowty’s
Argument Selection Principle that relates syntactic encoding to proto-argument prop-
erties (Dowty 1991, 576). Ackerman and Moore (1999) call it syntagmatic because this
principle predicts the argument selection within a single sentence. य़e general idea of
this principle is that the argument with the greatest number of proto-agent properties
becomes subject; the argument with the greatest number of proto-patient properties
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becomes object; with a three-place predicate, the argument having fewer proto-patient
properties becomes oblique or prepositional object (Dowty 1991, 576). Later studies have
shown that this idea needs re੗nement, as it predicts only nominative-accusative align-
ment. Also, languages are known to di੖er with respect to selecting the second-lowest vs.
second-highest participant as an oblique object (see Guerrero and Van Valin (2004) and
Guerrero (2007) for an RRG analysis of this speci੗c issue). However, the general idea
that all participants that are semantically available for a given predicate receive their
syntactic encoding according to their proto-properties seems to hold, with a healthy
room for precision.

य़e novelty of the analysis presented in Ackerman and Moore (1999) lies in the
Paradigmatic Argument Selection Principle, which cuts across the Syntagmatic prin-
ciple. Its postulation was motivated by the fact that not all two-argument and three-
argument constructions are equal. If the syntagmatic principle alone determined argu-
ment encoding, this variation would not occur. Nevertheless, it takes place and, accord-
ing to Ackerman and Moore (1999), is due to di੖erences in the arguments, namely, their
proto-properties. य़e paradigmatic dimension is thus o੖ered by comparing the argu-
ments competing for the same syntactic slot in terms of proto-properties. य़e syntactic
coding is thus chosen based on these properties.

य़e paradigmatic principle is exempli੗ed in Tab. 7, where three types of three-place
predicates are compared. य़e question is, how to encode the argument symbolized as
‘ARG2’. य़is slot can be occupied by entities having more or less proto-patient proper-
ties. य़us, the most proto-patient argument appearing in this slot will be encoded as a
DO, while the least proto-patient argument will be encoded as an OBL.

PREDA ARG1

ARG2

most proto-patient
→ DO

ARG3

PREDB ARG1

ARG2

less proto-patient
→ IO

ARG3

PREDC ARG1

ARG2

least proto-patient
→ OBL

ARG3

Table 7: य़e Paradigmatic Argument Selection Principle (reproduced from Ackerman
and Moore 1999, p. 15, (24))

Like the syntagmatic principle, the paradigmatic principle requires considerable ad-
ditional precision. However, the general idea that it cuts across the syntagmatic principle
explains the systematic inconsistencies in the language structures.

Finally, the remaining ingredient, “semantic properties of the causative base predi-
cates,” refers to the incompatibility of certain verbal classes with certain syntactic po-
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sitions. In other words, these properties shape the range of choices for the argument
selection principles.

In my analyses throughout the present paper, I try to pay a॒ention to the principles
formulated in Ackerman and Moore (1999). My method of comparing causative con-
structions to other structures of the same language opens the paradigmatic dimension.
य़us, I determine a participant’s properties based on language evidence. I believe this
method is more reliable than formulating those properties based solely on constraints
believed to be universal. However, it is not always easy to trace how exactly the ar-
gument selection principles and the constraints on individual predicates and arguments
interact in each language. य़erefore, I try to o੖er the most complete account for each
case, which is oॏen far from exhaustive.

3.5.2 Li (2020): weighted proto-properties

य़e paper “Causer and causee as two higher-ranked thematic roles” (Li 2020) is one
of the recent additions to Dowty’s proto-roles (Dowty 1991). य़e author understands
causation in a broad sense and, in Li (2020), works mainly with Chinese resultatives
(which are indeed challenging) and some transitive causative constructions like eࡋ
crime scene scared the jogging man (Li 2020, 612). य़e author tries to expand their anal-
ysis to “monotransitive-based morphological causatives” (i.e., morphological causatives
derived from transitive base verbs).

य़e paper opens by noticing that Dowty’s proto-properties are initially formulated
as unordered lists. However, weights can be assigned to them so that some properties
become more important than others. य़e author suggests prioritizing the proto-Agent
property “causing an event or change of state in another participant” and the proto-
Patient property “causally a੖ected by another participant” over others (Li 2020, 602 cit-
ing Dowty 1991, 572).

य़e main claim of the paper is that the thematic hierarchy is updated by postulat-
ing two thematic roles – Causer and Causee – at its leॏ (high) end. य़us, the author
suggests that in any sentence, the fact of being a Causer is the most important. If a par-
ticipant does not qualify as a Causer, it might be the Causee. If both these de੗nitions
fail, the next eligible thematic role is Agent, then Patient, then other roles. Concern-
ing “monotransitive-based morphological causatives, ” this ranking is claimed to hold.
However, the mapping of the roles onto grammatical relations is not clear “because of
three arguments competing for two core grammatical relations and because of the com-
plexity of determining which argument, in this case, is realized as the direct object” (Li
2020, 627).

य़e reasoning in Li (2020) is organized similarly to that in Ackerman and Moore
(1999), as both papers depart from Dowty’s properties, apply them to certain construc-
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tions, report diਖ਼culties they encounter, and suggest updating the analysis accordingly.
What is crucially di੖erent between the two papers is that Ackerman and Moore (1999)
pays primary a॒ention to proto-Patient properties, while Li (2020) works mainly with
proto-Agent properties. For this reason, the papers reach di੖erent conclusions regard-
ing the further application of Dowty’s proto-properties. In this respect, RRG seems to
o੖er a ground for reconciling the two lines of analysis. In RRG, an Actor-Undergoer Hi-
erarchy is suggested (Van Valin 2005, Fig. 4.4., p. 126), which places prototypical Actors
(in Dowty’s terms, proto-Agents) at the leॏ extremity and the prototypical Undergo-
ers (in Dowty’s terms, proto-Patients) at the right extremity. Participants with mixed
proto-properties are listed between them. RRG acknowledges that languages, or even
individual rules within a language, can count participants in either direction, from Ac-
tors to Undergoers or from Undergoers to Actors. य़is approach pays equal a॒ention to
all the properties and controls their weights and/or relevance for applying a given rule.

Although the general idea of treating the proto-properties not equally but weighted
looks pre॒y productive, the conclusions by Li (2020) do not help much to study three-
argument causative constructions. RRG o੖ers a more powerful and versatile system of
using Dowty’s ੗ndings in this respect.

3.6 Studies of the causee

3.6.1 Alsina (1992): attention towards the argument structure

य़e study “On the Argument Structure of Causatives” (Alsina 1992) is realized within the
Lexical-Functional Grammar (LFG) framework. It aims to suggest an analysis opposed
to the previously expressed theories “that derive causatives through syntactic incorpo-
ration, particularly those of Baker (1988) and Li (1990)” (Alsina 1992, 517). य़e primary
goal of this novel theory is to explain object doubling in Chichewa (Bantu; N31 in Maho
(2009); see my analysis of Bantu languages in Section 6.2.1). Its second goal is to add a
semantic dimension (which seems to be a synonym of “argument structure” in the paper)
to the study of causatives, which had previously been purely syntactic.

य़e study starts with presenting the data from Chichewa that demonstrates an al-
ternation between two causative strategies: the one where the causee is introduced by a
preposition “elsewhere used to introduce goals and directional locatives” and the other
one, where it is an object (which leads to doubling). Having explored the data, Alsina
(1992, 520) formulates the following goals for studies of causatives: “A theory of causa-
tives must account for [1] what it is that allows the argument that corresponds to the
external argument of the embedded verb to be expressed as an object in the causative
form, [2] what it is that allows it to be optionally expressed as an oblique or omi॒ed, and
[3] what it is that allows this optional oblique expression only for some verbs” (numbers
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are mine – VG). Working in the paradigm of LFG (Lexical-Functional Grammar), the
author suggests a theory “which relates semantic arguments to their morphosyntactic
expression by means of syntactic function” (Alsina 1992, 544). य़is is particularly in-
teresting for the goals of the present study, as I seek to propose a similar theory within
RRG.

First, the author suggests analyzing the causative morpheme as a three-place pred-
icate, its participants being (1) the causer, (2) the individual a੖ected by the causer (the
causee), (3) the event caused by the causer and of which causee is a participant (Alsina
1992, 521). Curiously, this representation describes both causatives of transitives and
causatives of intransitives, postulating the same three-place nature of the causative mor-
pheme. य़is analysis is supported by the mention that “verbs meaning ‘give’ are used as
causatives in various languages” (Alsina 1992, 522). य़is being only one of the possibil-
ities for building causative constructions, the idea of analyzing all causatives as three-
place predicates is very appealing.

य़e author highlights that there is one participant that belongs to both the CAUSE
predicate and the embedded verb (the one from which the causative is derived). Accord-
ing to the author, the linguistic variation in argument encoding stems from the variety
of possibilities for arguments to fuse, i.e., for di੖erent arguments of the embedded verb
to be shared with the arguments of the CAUSE clause. य़us, the author describes the
mechanism leading to encoding causees as adjuncts.

य़e option of realizing the causee of certain transitive base verbs as an ad-
junct comes about when the patient of the causative predicate is not fused
with the causee. In this situation, the causee, as a noninternal argument,
is not assigned the syntactic expression that corresponds to an internal ar-
gument. Because it is not the external argument of the derived argument
structure either, it cannot be the subject; hence, it receives no syntactic ex-
pression as an argument and can only be realized indirectly as an adjunct.

Alsina (1992, 522)

Aॏer having explored Chichewa causatives, the author suggests applying to this
data the “lexical mapping theory” initially developed for other phenomena in Bantu lan-
guages (Bresnan and Moshi 1990; Alsina and Mchombo 1990 inter alia). य़is theory
suggests assigning the features ‘restricted’ and ‘objective’ to arguments and applying
three mapping principles to determine their syntactic realization. In other words, these
features and principles combine semantic roles with the syntactic coding layer. य़is the-
ory explains, in a very illustrative way, the alternation of two causative constructions
within the same language: one encoding the causee as an object and the other using a
PP for that purpose. Nevertheless, it does not specify what kind of adjunct should be
used, nor does it account for other positions for the causee realization. य़us, although
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interesting and even rhymingwith RRG in its basic idea of using semantic information to
analyze syntactic encoding, this theory is barely scalable to languages other than Bantu.

3.6.2 DeLancey (1984): an early prototype approach to features

य़e paper “Notes on agentivity and causation” is also more of a museum-like knowl-
edge today; in addition, it is not very close to the topic of my work. However, it is an
illustrative example of a prototype approach to linguistic features, which can be useful
to date. In short, the prototypical approach de੗nes categories by establishing a list of
features that demonstrate elements of this category. Items that totally conform to the
de੗nition are called prototypes. However, items that lack a complete list of features are
not excluded from the category; instead, they are pushed to its periphery, i.e., further
from the prototype. More details on the initial prototype theory can be found in Rosch
(1978) and the consequent debate. See also works by George Lako੖, where the theory of
prototypes is applied to study linguistic concepts and combines with methods of cogni-
tive linguistics (Lako੖ 1977; Lako੖ 1982; Lako੖ 1984 – just to name a few; Lako੖ 2007
for a fairly recent update).

य़e paper examines two-participant sentences that involve at least some seman-
tic component related to causation. In some of these sentences, the causers look like
agents (these are prototypical transitive clauses). However, in some others, causers are
semantically and syntactically di੖erent (e.g., He was killed by the lightning., DeLancey
(1984, 208)). य़e investigation shows that both the “properties inherent in the entity” as
well as the “aspects of the overall causation schema” determine whether a given partic-
ipant in a given language is treated as an agent or not (DeLancey 1984, 206). य़us, the
somewhat novel for the time idea of “not a perfect exemplar” (DeLancey 1984, 208) of
an agent is expressed.

One of the major goals of the paper is the formulation of a prototypical transitive
event:

य़e prototypical transitive event is one that can be traced back to a single
cause from which an unbroken chain of control leads to the e੖ect.

DeLancey (1984, 207)

Technically, this de੗nition does not specify the number of participants in the mentioned
chain and thus presents transitivity in a more mathematical sense. य़e control feature
is nevertheless relevant and will be addressed in many further studies on agentivity and
causality in a broad sense.

य़e relevance of DeLancey (1984) seems relatively minor for my current work. It
does not tackle three-argument sentences, and the account of various types of causes
o੖ered in Nedyalkov and Sil’nitskiy (1969a) is more powerful and covers the cases shown
in DeLancey (1984) as well as many others. However, the prototypical turn of the debate
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is worth remembering in theoretical and typological studies. In my work, I determine
features relevant for building di੖erent argument structures in my data, including those
of “entities” and “the overall causation schema”. However, I do not rank them in terms of
being necessary for a prototype. Nevertheless, such a ranking can help explain some of
the variation. On the other hand, nowadays, a prototype-inspired study should perhaps
rely on quantitative data or at least take such data into account. Since I am not working
with a typologically representative sample, I might not have enough data to formulate a
de੗nition of a prototype. Hopefully, these studies are yet to come.

3.6.3 Anderson (2005): features instead of grammatical relations

य़e paper “On the argument structure of morphological causatives” (Anderson 2005) is
an a॒empt to explain the argument structure of causative constructions without resort-
ing to the notions of direct/indirect object and other grammatical relations. Instead, it
suggests representing semantic roles as combinations of features, which, in turn, would
determine the morphological coding of the NP in a sentence (the paper deals exclusively
with dependent-marking languages). य़e feature telling that the participant is agentive
is called erg; the feature roughly corresponding to Fillmore’s objective (Fillmore 1967)
is called abs (Anderson 2005, 38). Another feature widely used throughout Anderson
(2005) is loc. य़e author ੗rst formulates two pa॒erns claimed to cross-linguistically oc-
cur in constructionswith verbs of transfer (see original representationswith correspond-
ing English examples in Tab. 8). Accordingly, the author formulates two causativization
rules yielding these two pa॒erns. In any case, the causativization adds a new erg ar-
gument, which corresponds to the causer in common terms. य़e former erg argument,
i.e., the agentive participant of the base verb, either receives an additional loc feature
(to become [erg, loc]) or gets its erg feature replaced by the loc feature. य़e
੗rst type of causative derivation thus results in having an erg, an [erg, loc], and
an abs – like the receiver strategy in Tab. 8. य़e second type of causative derivation
results in having an erg, a [loc], and an abs – like the oblique strategy in Tab. 8.

Pa॒ern name Argument structure English example
receiver [erg] [erg, loc] [abs] Fred gave his aunt a present.
oblique [erg] [loc] [abs] Fred gave a present to his aunt.

Table 8: Argument pa॒erns a॒ested with verbs of transfer (reproduced from Anderson
2005, p. 50, (45a, 45b))

य़e approach suggested in Anderson (2005) is close to the initial idea of RRG in
abandoning traditional notions of grammatical relations. य़e de੗nitions of the erg
and abs features correspond to the RRG’s concept of macroroles. However, RRG has a
more elaborate system for dealing with non-macrorole participants and, generally, for
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handling ma॒ers more complex than simple transitive pa॒erns. य़is makes Anderson’s
approach less useful in the presence of RRG.

Another point of the paper Anderson (2005) is to relate morphologically derived
causative constructions to (presumably underived) pa॒erns for transfer verbs. I ੗nd this
general line of analysis insightful and build my work following it. However, Anderson
(2005) claims that there are exactly two cross-linguistic pa॒erns. In my work, I am not
ready to make such generalizations right away. य़us, I ੗rst compare di੖erent argument
pa॒erns within each language to postulate a more general abstraction aॏerward.

3.6.4 Saksena (1980): aॐectedness matters

य़e paper “य़e A੖ected Agent” (Saksena 1980), once translated into more modern, for-
malized terms, aims to demonstrate the relevance of the feature ‘a੖ected’ for participants
that can be semantically de੗ned as agents. It is also one of the early a॒empts to explain
the co-existence of several argument-marking strategies in a single language (namely,
Hindi). य़e paper opens with a presentation of Hindi causatives able to mark causees
either with -koo (traditionally glossed as dat/acc) or with -see (traditionally glossed as
ins). It is nice to see the comparison of these markers across several Hindi constructions
throughout the paper. य़e main part of the paper lists semantic and syntactic e੖ects
and tests whether they hold across the causative constructions. य़ese e੖ects show a
systematic di੖erence between participants receiving -koo vs. -see marking. य़us, the
author claims that -koo marks causees that are a੖ected, while -see marks causees that
are non-a੖ected, and that the a੖ectedness determines their syntactic behavior. Aॏer-
ward, the author provides a second list of syntactic situations in which the NPs marked
with -koo and -see exhibit di੖erent properties, which the author explains in terms of
their di੖erence in a੖ectedness.

य़e paper “य़eA੖ected Agent” is useful formy present work inmany respects. First,
it is a valuable source of Hindi examples and some interesting remarks about them. य़is
has especially in੘uenced my reasoning in Section 6.1.1.5. Second, it provides a system-
atic comparison of two causative constructions with di੖erent causee marking, thereby
providing a direction for reasoning about their coexistence. In classical RRG, the com-
petition between these strategies is explained from a discourse/pragmatic perspective,
but the underlying di੖erence remains related to a੖ectedness. य़ird, the paper Saksena
(1980) extensively compares causative and non-causative constructions in Hindi. य़is
reasoning is easy to reuse in other work, as it operates with concepts and reaches con-
clusions that map onto other descriptive ੗ndings and generalizations.
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3.6.5 Wali (1981): causees as second-order agents

य़e paper by Wali (1981) is remarkable in several respects. First, it begins with a con-
੗dent and extensive critique of the approach presented in Comrie (1976), which was
considered very novel and powerful at the time. Second, it appeals not only to modern
languages but also to historical data from Latin and Sanskrit. At the end of the paper
(Wali 1981, 306–307), Sanskrit is used as a testing ground for hypotheses about the di-
achronic development of the causee. य़ird, and most importantly, the paper focuses on
the problem I outline myself in Section 5.1: the marking of the causee.

Aॏer presenting the failure of constraints elaborated by Comrie (1976) for some lan-
guages, Wali (1981, 294) shows a range of examples from di੖erent languages, where
causees of three-argument constructions are obligatorily not marked like indirect object
(= recipients in ditransitive clauses). (य़is phenomenon is central to Chapter 6, where I
try to list these varieties.) Wali (1981, 294–297) also discards the idea that causees some-
times repeat themarking of agents in passive clauses due to some kind of transformation.
A rich theoretical argumentation and analysis of examples from varied languages sup-
port this refusal. In contrast, Wali (1981, 294) makes a claim about the causee that “in all
the cases without exception is that it invariably centers around the concept of a second
order agent, its form ranging from a demoted passive agent to an instrumental or some
other oblique agent NP. In other words, a deep resemblance to demoted (second-order)
agents is emphasized. Unfortunately, the paper’s format has prevented the author from
presenting his proofs of this generalization. Nevertheless, the data I examine also con-
tribute to the proof of this hypothesis, making a well-formed proof the next step in this
research direction.

Aॏer capturing the similarities between causees and agents, Wali (1981, 297) ques-
tions whether they resemble objects, especially indirect objects. य़e answer is that “lan-
guages consistently di੖erentiate between the causee IO and the true IO” (Wali 1981, 297)
and “that the behavioral features of the causee do not always correlate with those of the
true IO” (Wali 1981, 300).

Merging the two questions, Wali (1981, 300) comes to the following conclusion: “य़e
cross-linguistic data suggests that the causee is some type of second order agent and is
only masquerading as an IO in some languages, in so far as it shows the low level surface
coding property of an IO”. One could interpret this as an a॒estation of a discrepancy
between the causee’s morphological and syntactic (plus semantic) properties. A further
hypothesis in this direction would be that using IO-like marking for causees is a min-
imally complicated strategy since ditransitive constructions already have a device for
encoding a third argument. I elaborate on this in Chapter 6.

य़e second part of the paper by Wali (1981) is dedicated to the semantic analysis of
the causee’s case. It also starts with a disproof of a be॒er-known approach, namely the
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one suggested in Cole (1976). य़is approach predicts that the causee’s role depends on its
agentivity. However, Wali (1981, 306) concludes that “it is the abstract contactive/non-
contactive causation that determines the status of the causee and not the agency”. It
is explained that in a contactive causative situation, the causer directly performs the
action, making the causee “a mere patient” on the semantic level and morphologically
marked as an object. In the opposite situation, when the causer is “a super-planner or a
director”, the causee’s role and marking “is modi੗ed accordingly”.

य़is part of the analysis hasmuch in commonwith the discussion of the RRG concept
known as agentivity implicature (Holisky 1987; Van Valin and Wilkins 1996; Van Valin
2018a), which cares about whether the causer (sic!) can be construed as an e੖ector or
not. In the analysis by Wali (1981), the role of the causer and the type of causation are
not separated. A deeper look into their relationship is undertaken in Chapter 6.

To sum up, the paper by Wali (1981), although quite concise and rarely cited in the
੗rst row of causative-related works, is crucial to the present study and signi੗cantly
in੘uences the reasoning.

3.6.6 Cole (1983): causees retain their agentivity

Peter Cole has dedicated much of his work to causative constructions. For this review,
his paper “य़e Grammatical Role of the Causee in Universal Grammar” was chosen be-
cause it is his most concise work on the question central to my work, summarising prior
੗ndings.

य़e paper examines “clause union causatives,” but the examples show that morpho-
logical causatives, such as those in Hebrew and Kannada, also fall under this de੗nition.
य़e central claim of the paper is that “the grammatical role in derived structure of the
underlying complement subject is determined by the semantic role of that NP in the
complement clause” (Cole 1983, 116). In simpler terms and with tangible examples, the
following implication is drawn. Suppose the subject of the base (transitive) verb is agen-
tive and retains control over the situation, in a three-argument causative construction.
In that case, it will receive “a grammatical role associated in the language in question
with agency or animacy”. Cole (1983, 117) speci੗es that these roles are most frequently
“instrumental case and indirect objecthood.” A touching and quite relevant note for the
present study is found on Cole (1983, 125): “instrumental case (the same case used for
passive agents)”. Even though it is not completely accurate from a cross-linguistic per-
spective, it captures the relation that I ੗nd very important.

In the section “Principles determining the selection of grammatical role” (Cole 1983, 125),
which is way too short in contrast to the expectations given by the title of the article,
the author emphasizes that the agentivity of the causee is the one and only relevant
semantic criterion for determining its grammatical role. Consequently, multiple ways
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of causee marking in a single language must re੘ect the agent vs. non-agent contrast.
By giving two examples of contrast, the author seems to overlook one that is frequently
cited and a॒ested across the world’s languages: dative vs. instrumental.

As shown by Wali (1981), this approach (also couched in earlier works by Cole) does
not hold for many languages. य़e data I have (see Chapter 6) also witnesses the inaccu-
racy of Cole’s claims. य़e lack of a॒ention to the di੖erences between instrumental and
dative causees makes the approach even less applicable to data from other languages.

3.6.7 Horvath and Siloni (2011): a particular approach to demo-
tion

In the paper “Causatives across components” (Horvath and Siloni 2011), the authors
draw the readers’ a॒ention to the fact that not all morphological causatives have the
same syntactic properties. Namely, in some languages, morphological causatives re-
semble syntactic (analytical, periphrastic) ones, while in other languages, morphological
causatives are more like lexical ones. य़e di੖erence is thus in the status of the causative
morpheme: either it acts more like a separate predicate or modi੗es the base predicate.
To distinguish between these two types of morphological causatives, the authors suggest
several diagnostics (Horvath and Siloni 2011, 665–672), including the scope of negation,
the ambiguity of the VP-ellipsis, anaphor binding, the applicability of agent-oriented
adverbials to the causee, raising, and control.

य़is point is crucial to my work. य़e argument structure of sentences with multiple
predicates is very di੖erent from that with a single predicate, since the constraints on the
uniqueness of role realization and marking no longer apply. In my work, however, I am
interested in the situations where these constraints nevertheless apply. य़erefore, I had
to exclude some languages from my sample since there is evidence that they have mor-
phological causatives with multiple predicates. In particular, this is the case of Japanese,
which is cited as an example of a language having syntactic-like morphological causati-
ves in (Horvath and Siloni 2011).

When discussing morphological causatives that are “lexical”, i.e., contain a single
predicate with an additional participant contributed by the causal morpheme, Horvath
and Siloni (2011) conceptualize their arguments in terms of two features, following Rein-
hart (2002). य़e ੗rst feature is [± c], it “determines whether or not the argument in
question is necessarily responsible for causing the denoted event” (Horvath and Siloni
2011, 677). य़is feature is claimed to be positive for the causer, and there appears to be a
restriction on multiple positive values of this feature within a sentence. य़us, according
to the ੗nal de੗nition of a lexical causative o੖ered in Horvath and Siloni (2011) (see (13)),
if any argument of a base verb has a [+c] feature, its value changes to [-c].
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(13) V < α > → CAUS − V < [+c+m] α′ >, where α includes a role speci੗ed
as external; if this role includes a [+c] feature, the feature is revaluated to [-c]
(otherwise α equals α′). Horvath and Siloni (2011, p. 692, (62))

य़e second feature is [± m], “which determines whether or not the mental state of
the argument in question is relevant to the denoted event” (Horvath and Siloni 2011, 677).
य़e distribution of the values of this feature is somewhat tricky. As for the causer, the
authors say that it “must be animate (its mental state is relevant)” (Horvath and Siloni
2011, 677).

य़e authors make an important note concerning the [-m] feature assigned to par-
ticipants having the [+c], see below.

At the semantic interface, an argument bearing a [+c] cluster, which is
unspeci੗ed with regard to m, can be interpreted either as an Agent (Dan
in (14)) or as a non-Agent (say, an Instrument, this key (14)) (see Marelj
(2004)). य़e mental state of an argument speci੗ed [−m], say [−c−m], the
door in (14), remains irrelevant at all stages of the derivation, including the
semantics.

(14) Dan / य़is key opened the door.

Horvath and Siloni 2011, 678

In RRG, the feature [c] by Horvath and Siloni (2011) corresponds to the notion of
the e੖ector. Indeed, causers are e੖ectors, and e੖ectors, overall, are in control of bringing
about the event. य़e alternation between [+c +m] and [+c -m] roles is captured by
the RRG rule for assigning instrumental case (Van Valin 2005, p. 110, (49)): if a clause
has two arguments concurring for the same macrorole (i. e., are [+c] in accusative
languages/constructions) and one of them is higher on the Actor-Undergoer Hierarchy
(i. e., one is[+m] and the other is[-m]), then the highest receives the (Actor)macrorole,
and the lower receives instrumental case. य़e classic example of such a sentence would
be Dan opened the door with this key. य़e promotion of the instrumental argument to
the PSA (privileged syntactic argument ≈ syntactic subject) is an alternation available
for e੖ector, i.e., [+c] arguments.

Overall, it seems that the values of the [m] feature are determined by the base verb
and are not a੖ected by the causation. य़is is how the authors comment on the assign-
ment of feature values to the participants of the Hungarian verb olvas ‘caus-read’: “Its
input’s Agent, namely the causee, performs the reading event and therefore its mental
state is relevant, but it is not the one that triggers or brings about the event of read-
ing. In feature terms, this means that the valuation of its c feature becomes negative”.
Moreover, when performing a contradiction test (16) on Hungarian sentences like (15),
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the authors deduce the entailments summarised in (17). य़ese entailments can be sum-
marised even further: the causativization does not a੖ect the values of the feature m.

(15) HungaRianJános
János.nom

meg-et-et-te
pRf-eat-caus-pst.def.obj

Mari-val
Mari-ins

az
the

almá-t
apple-acc△

‘János made Mari eat the apple.’ Horvath and Siloni 2011, p. 679, (42a)

(16) a. HungaRian*de
but

nem
neg

Mari
Mari.nom

et-te
eat-pst.def.obj

meg
pRf

az
the

almá-t
apple-acc△

‘but it wasn’t Mari who ate the apple’

b. *de
but

Mari
Mari.nom

nem
neg

az
the

almá-t
apple-acc

et-te
eat-pst.def.obj

meg
pRf△

‘but it wasn’t the apple that Mari ate Horvath and Siloni 2011, p. 679, (43)

(17) a. [-c -m] of the CAUS-V has the entailments of [-c -m] of the correspond-
ing V.

b. [-c +m] of the CAUS-V has the entailments of [-c +m] of the correspond-
ing V.

य़us, the authors suggest the following semantic representation of (15) (and of other
similar constructions), following the notation known from Parsons (1990) (commonly
referred to as the neo-Davidsonian):

(18) ∃e [CAUS-eat(e) & [+c +m](e, János) & [-c +m](e, Mari) & [-c -m](e, the apple)]
Horvath and Siloni 2011, p. 679, (42b)

Yet the feature names used in Horvath and Siloni (2011) seem quite novel, the idea
they re੘ect is well known. य़e feature [m] tells that the actor and the undergoer of the
base predicate keep their relation to each other, or, in other words, that the (macro)role
structure of the base verb is intact by the causativization. य़e change of the value of
the feature [c] assigned to the causee re੘ects some kind of demotion – again, a well-
known phenomenon. य़e causee is also the only participant that has both positive and
negative feature values. In fact, this duality captures well the fact oॏen called “being the
shared argument”. Indeed, the causee is related to both the causer (along the c axis) and
the a੖ectee (along the m axis).

य़is account, however, does not explain the variety of causee encodings. Perhaps,
it could predict any di੖erence related to verbal classes. If one hypothesized a language
with a transitive verb, whose both participants are [-m] (i.e., the mental state of both
participants is not relevant for the event), then one would need to postulate the causative
representation like (19).

(19) ∃e [CAUS-V(e) & [+c +m](e, causer) & [-c -m](e, causee) & [-c -m](e, a੖ectee)]
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Hence, some verbs yield causees with the [-c +m] feature structure, and others
yield causees with the [-c -m] feature structure. Nevertheless, there are more than
two options for causee coding across languages, so this analysis is not powerful enough
to capture all of them.

3.7 Kemmer and Verhagen (1994): situating causati-
ves in a language

य़e paper “य़e Grammar of Causatives and the Conceptual Structure of Events” is cru-
cial to the present work because it in੘uenced and shaped the methodology I used to
describe the data. Belonging to the ੗eld of cognitive linguistics, this paper o੖ers “an
explanatory semantic account of the variation of case markings found in causative con-
structions” (Kemmer and Verhagen 1994, 115). Not only does it work with the same
entities of linguistic reality as I do (case marking is the major although not exclusive
strategy of argument marking), but it also suggests the same perspective of explaining
the a॒ested variation: “it [the approach] predicts that such variation is related system-
atically to the semantics of case markings in simple clauses, which is in fact the case”
(Kemmer and Verhagen 1994, 115). Nevertheless, case markings are not detached from
the interpretations of causative constructions as a whole: “य़emarking of the causee is a
consequence of conceived di੖erences in its role in the causal event, which relate to such
aspects of event structure as (in)directness of causation and (relatedly) degree of agency
and a੖ectedness of participants” (Kemmer and Verhagen 1994, 115). I could never advo-
cate for this semantically-based approach to the study of causative constructions be॒er
than the authors do themselves:

य़is approach not only haswider empirical coverage than syntactic, hierarchy-
based accounts but is simple, uni੗ed, has greater explanatory power both
for cross-linguistic variation and for intricate intralinguistic distributional
facts; ੗nally, it accords with a cognitively-based view of language, in which
the knowledge underlying grammar is not qualitatively di੖erent from other
aspects of human understanding and reasoning.

Kemmer and Verhagen (1994, 115)

य़e paper opens by opposing itself to “a common approach” in treating causative
constructions not as “derived by reduction” from biclausal structures, but “as built up
from simpler structural/conceptual units” (Kemmer and Verhagen 1994, 116). Another
important delimitation is that the authors “are not referring to some notion of causation
in the physical world, but rather to the human conceptualization of causation” (Kem-
mer and Verhagen 1994, 117). य़is general idea excludes simple transitive verbs, which
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seems natural within a semantically motivated approach. य़e authors restrict their def-
inition even further by postulating the requirement of the absence of any speci੗c lexical
meaning on the causal predicate: “All that is expressed by the predicate representing
the causing event, which I will call the “causal predicate”, is the pure notion of cause (or
the closely related one of enablement; cf. below), without more speci੗c lexical content”
(Kemmer and Verhagen 1994, 117). As the paper shows, not only enablement but also
permission are regarded as possible extensions of the pure causal predicate. In this re-
spect, the delimitation made in Kemmer and Verhagen (1994) is slightly looser than in
Nedyalkov and Sil’nitskiy (1969a).

Speaking of the arguments of a causative construction, the authors de੗ne them as
follows:

• य़e causer <…> is the entity viewed as causing the entire event.

• य़e causee is the entity carrying out the activity designated by the
a੖ected predicate.

• <…> य़e a੖ectee, where present, is the entity that is the endpoint of
the energy (literal or metaphorical) expended in the entire causative
event.

<…> We take these roles as theoretically signi੗cant, rather than as conve-
nient labels, and will claim below that they are more crucial than any roles
selected by individual predicates in the causative construction.

Kemmer and Verhagen (1994, 119)

य़e terms causer and causee seem to be ੗xed across linguistic approaches, while the
term for the third participant, aञectee, is subject to variation. It is oॏen called direct
object or simply object because it is most oॏen encoded as an object. When it is not the
case or when emphasizing the derivation of a causative construction from a base verb,
the term former (direct) object is oॏen used. Neither are these labels convenient, leading
to potential confusion of participants belonging to the di੖erent types of constructions,
nor are they theoretically salient, as not all a੖ectees are objects or bear an object-like
marking. Another tradition is to use the term theme, which somehow relates causative
constructions to ditransitive ones (featuring agents, recipients, and themes. य़is label-
ing tradition is preferable to the one using the term (direct) object because it does not
imply any speci੗c encoding for the participant in question. However, if causatives and
ditransitives appear in the same discussion, the term theme still might lead to confusion.
य़erefore, in my work, I use the term aञectee in the sense it is used in Kemmer and
Verhagen (1994) to have a unique label for this participant of the causative construction
and to eliminate any presupposition of its resemblance with any other participant of any
other construction.
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Speaking of the semantics of causative constructions, Kemmer andVerhagen (1994, 120)
suggest three oppositions:

1. physical vs. non-physical,

2. direct vs. mediated (the term indirect is used as synonym of mediated),

3. cause per se vs. enablement and permission.

य़eoretically speaking, these oppositions should yield eight types of combinations. य़e
paper, though, lists only three options: direct physical, indirect physical and inductive
(“the causee is an agentive entity who is caused to act by some nonphysical means, typ-
ically by some verbal Stimulus produced by the causer”), which seems to denote both
direct and indirect non-physical causation. य़e dimension “cause vs. enablement/per-
mission” does not characterize how causation is realized. Instead, it distinguishes two
semantic options for the act of causation.

A fourth type, enablement/permission, involves not the exertion of force on
an entity to bring about an event that otherwise would not have happened
but the removal by the causer of a conceived barrier that was preventing
the causee from carrying out or undergoing the e੖ected event. Enablement
refers to the case where the barrier is physical <…> and permission to the
case where the barrier is social or sociophysical in nature <…>; we can thus
consider enablement and permission as subvarieties of one type.

Kemmer and Verhagen (1994, 120)

In fact, these three oppositions correspondwell to the two oppositions drawn byNedyalkov
and Sil’nitskiy (1969a): the ੗rst two map onto “contact vs. distant” and the third one re-
੘ects “factual vs. permissive”. Interestingly, Nedyalkov and Sil’nitskiy (1969a) also do
not o੖er subtypes of permissive, suggesting that this opposition’s perception as a di੖er-
ent dimension is deeply rooted in linguistic reality.

In the authors’ approach, these semantic di੖erences complement the analysis to
capture the variation of case marking. While reviewing Comrie’s suggestion of the
paradigm case (Comrie 1976), the authors draw a॒ention to the fact that it does not
predict any causee marking variation with a given base verb. However, this variation is
a॒ested in the language data. य़us, they suggest that “supplemental principles would
be required to account for such di੖erentiation” (Kemmer and Verhagen 1994, 124).

य़us, the authors approach argument marking in causative constructions from the
perspective of them corresponding to a “structural and conceptual template” (Kemmer
and Verhagen 1994, 125) existing in “simple clauses” of a given language. Concerning
causatives of intransitives, the authors conclude that they most oॏen correspond to pro-
totypical transitive events from the semantic point of view (this question is not central
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to their work or mine). As for causatives of transitives, the authors share the opinion
“that themost prototypical ditransitive verbs are lexical causatives” and “involve the idea
of an agent causing something to happen, for example, causing an entity to come into
possession of something, causing an entity to be located somewhere, causing an entity
to come into view, etc.” (Kemmer and Verhagen 1994, 128). य़e instrumental construc-
tion is regarded as a viable structural correlate as “both instruments and causees in TCs8

<…> are causal intermediaries on the path of energy ੘ow elaborated by the clause”, “an
animate entity can be viewed as a kind of metaphorical Instrument, employed by the
causer to get an action carried out” (Kemmer and Verhagen 1994, 129).

In the present work, I extrapolate this method to explain other variants of causee
(and a੖ectee) realization. I suggest using non-causative constructions of a given lan-
guage involving participants with the same morpho-syntactic properties to shed light
on the properties of the participants in causative constructions. य़e diਖ਼culties arising
while applying this method are discussed and compared with some ideas by Kemmer
and Verhagen (1994) in Section 5.4.

What is also well observed in Kemmer and Verhagen (1994, 130) is the place of
the causee as opposed to both causer and a੖ectee: “[t]he causee in a TC construction,
whether dative or instrumental, shares with its simple clause counterparts the property
of being in some sense a “third” participant, less crucial to the structure of the event as a
whole than the subject and direct object, which are conceptually the core participants in
the event <…> it is still a participant that directly interacts with the other two at the level
of the causal event as a whole, just as indirect objects and instruments interact directly
as participants with respect to a simple predicate”. To support and develop this argu-
ment, RRG is especially helpful with its distinction of direct vs. oblique core arguments
(see Section 2.5.1). Namely, the notion of an oblique core argument captures both the
“direct interaction” with the whole CORE (event structure) and some degree of being
“less crucial”. However, I would like to argue that the question of whether the causee is
a direct or an oblique argument should be answered speci੗cally for each language. My
analysis in Part II thus develops along this line.

Another idea expressed in Kemmer and Verhagen (1994) that rhymes almost per-
fectly with RRG devices is the suggestion to represent grammatical constructions “as
schemas (of di੖erent degrees of speci੗city), some of which can be used as the basis
for extension for the formation of more complex grammatical pa॒erns” (Kemmer and
Verhagen 1994, 145). य़e schemas are suggested to be built from scratch for simple con-
structions, and those for more complex phenomena would be derived from the simple
ones. As shown and acknowledged by the authors, “viewing causative constructions
as schemas in the above sense allows a uni੗ed account of causatives” in di੖erent lan-
guages. य़is is one of the aims of a sound cross-linguistic study and of a theory that

8causatives of transitives, foontone mine – VG
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aims to describe data from multiple languages.
य़is notion of a schema resembles very much (including the naming) the RRG con-

cept of “constructional schemas” which are basically schematic representations of con-
structions (see details in Section 2.7). In RRG, these schemas include information rele-
vant to all levels of linguistic analysis for describing a given construction. Constructional
schemas can derive from each other, especially when wri॒en in a formalized form, for
instance, modeled using the XMG framework (as in the present work, see Part III.

I engage with the data discussed in Kemmer and Verhagen (1994) and discuss their
interpretations in Section 5.4, as they have strongly in੘uenced the development of my
method for working with causatives-of-transitives across di੖erent languages.

3.8 Shibatani andPardeshi (2002) andDeBusser (2010):
features and dimensions

य़e study “Beyond the causative continuum”(De Busser 2010) builds directly on the ੗rst
one, “य़e causative continuum” (Shibatani and Pardeshi 2002). Even though neither of
theseworks is as in੘uential asmany papersmentioned throughout this chapter, the ideas
expressed there are very consonant with my work’s most important methodological and
theoretical turn.

In “य़e causative continuum,” the authors argue against two popular categorical
scales for describing causative constructions. Although it mainly deals with causati-
ves of intransitives (with derived transitives), the general approach can be easily scaled
to cover additional phenomena. य़e ੗rst scale is direct vs. indirect causation. Aॏer
discussing the terms and suggesting the use of the most accurate formulations, the au-
thor presents examples of causative constructions that do not fall into either of these
two types. य़ese are entitled “sociative causatives” since, in most of them, “the causer
performs the same action as the causee” (Shibatani and Pardeshi 2002, 148). As these
constructions involve two agents, they can be partly related to the indirect type. At the
same time, they also have an overlapping “spatio-temporal” pa॒ern, i. e., the require-
ment for the causation and the caused action to happen at the same place and time. य़e
author supports the “reality and signi੗cance of the proposed intermediate category” by
drawing a॒ention to the fact that in “a fair number of languages” causative morphemes
also serve as applicative ones and introduce thematic roles usually associated with this
type of verbal derivation (comitative, instrument, bene੗ciary) (Shibatani and Pardeshi
2002, 166). य़ese are also semantic components oॏen appearing in sociative causatives.
य़us, the existence of this third type proves that the binary distinction between direct
and indirect causatives can be imprecise and that a “tripartite classi੗cation” is more rel-
evant (Shibatani and Pardeshi 2002, 153).
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य़e second classi੗cation suggested to be reconsidered is the “formal” one, tradition-
ally comprising lexical, morphological, and analytical (periphrastic) constructions. य़e
author points out that these types re੘ect the “degree of grammaticalization” (Shibatani
and Pardeshi 2002, 153), which is a running process where the phases are not necessarily
discrete.

य़e talk by De Busser (2010) goes “beyond” these assumptions and suggests that
“causation is part of a much larger n-dimensional functional ੗eld” (De Busser 2010, 10).
In other words, more parameters condition the variation of causative constructions, each
representing a continuum. य़e author suggests using a modular approach to decompose
complex phenomena, namely, decomposing the feature of Agentivity into Agency and
Control (De Busser 2010, 8–9).

य़e idea motivating this way of analysis is expressed at the beginning of the paper
and seems very important to my study:

In this talk, I will focus on causatives and demonstrate how their perceived
importance oॏen obscures the fact that in some languages, there is a wider
spectrum of morphological or syntactic mechanisms that are structurally
and functionally very similar to causatives, but are mostly ignored in de-
scriptive and typological studies. De Busser (2010, 1)

In my work, I also seek to look at the broader picture by decomposing it into smaller
modules.

य़e general idea of a formal continuum is well treated in RRG. Moreover, all nexus
juncture types (see Section 2.6) combined, not a tripartite, but a more elaborate scheme is
predicted. य़e idea of assigning features to all necessary components meets the require-
ments expressed in De Busser (2010) for using smaller information modules to describe
causative phenomena. य़e causative-applicative syncretismmentioned in Shibatani and
Pardeshi (2002) can also support the idea of causatives being part of a larger ੗eld ex-
pressed in De Busser (2010). RRG, as a theoretical framework, o੖ers a top-down (from
theory to evidence) approach that can predict which complex units are related. In my
work, I try to relate causative constructions with other constructions in a given lan-
guage to explore as many vectors in this n-dimensional ੗eld as possible. As one of the
outcomes of the Part II, I list those small modules relevant for tracing these relationships,
which I guess is quite in line with methods suggested by De Busser (2010).

3.9 Kozinsky and Polinsky (1993) on coding con॒ict

य़e ample volume, edited by Comrie and Polinsky (1993), entitled “Causatives and Tran-
sitivity”, is designed as a tribute to the Leningrad Typology School. य़e content re੘ects
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this goal: the volume unites studies inspired by similar ideas and methodologies applied
to very di੖erent language phenomena.

Many articles investigate constructions with causal semantics (causative construc-
tions in a broad sense as de੗ned in Nedyalkov and Sil’nitskiy (1969a)) in relation not
only to other verbal derivations a੖ecting the argument structure (passive, adversative
and other voices, as well as transitivity increase) but also to other types of sentences (e.
g., Podlesskaya (1993) investigates the role of causative meaning in Russian argumenta-
tive, implicational, controlling and estimative sentences).

य़e volume also contains an in੘uential work by Martin Haspelmath (Haspelmath
1993), which deals with pairs like (20). Since three-argument verbs are not involved in
these inchoative/causative alternations, this work has no direct in੘uence on the present
thesis.

(20) a. Russianrasplavit’ vs. rasplavit’-sja
‘melt (tr.) = cause to melt’ vs. ‘melt (intr.) = become melted’

b. KhalKha Mongolianxajl-uul-ax vs. xajl-ax
‘melt (tr.)’ vs. ‘melt (intr.)’ Haspelmath 1993, p. 89, (2)

In the present study, the contribution by Kozinsky and Polinsky (1993) is of partic-
ular interest. In this paper, the authors tackle the problem of direct object doubling in
three-argument causative constructions. In fact, this is a widespread situation in many
genetically unrelated language groups, which is quite tricky to handle with the tradi-
tional approach to causees expressed in Comrie (1976).

य़e authors a॒est that they are working in the framework of Relational Grammar,
yet with some deviations. Not to mention the usage of less theory-speci੗c terms, the
authors restrain themselves from using theoretical generalizations not supported by the
language data: “We assume that if two categories of nominals are not distinguished
in a given language, then they bear the same grammatical relation in this language”
(Kozinsky and Polinsky 1993, 181). य़is turn also rhymes with the approach of the
Leningrad Typology School and the present study.

य़e central part of the paper presents an extensive analysis of causative construc-
tions with doubling in two languages: Korean and Dutch. Even though the Dutch data
represents an infrequent situation and the authors present a comprehensive analysis of
its peculiarities, it must be discarded in the present study. य़e reason is that the con-
struction in Dutch is not a morphological, but a compound causative. As for Korean,
it is an illustration of a type of language where the initial direct object is moved to a
“non-term” (corresponding to “o੖-core” in RRG terms) position.

In both languages, the doubling appeared to be morphological but not syntactic. य़e
idea of delimiting these two parameters originating from Kozinsky and Polinsky (1993)
plays an important role in composing the new typology of three-argument causative
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constructions in Chapter 6.

One of the most convincing parts of the work is Section 5, where the authors present
the tests they conducted to obtain the results described for both languages. य़is method-
ology inspired the proofs for claims concerning the number of arguments in the present
study.

3.10 Selected generative studies

3.10.1 Pylkkänen (2008) on the addition of arguments

Awell-elaborated theory of causatives is presented in the thesis “Introducing arguments”
(Pylkkänen 2002) and the subsequent monograph (Pylkkänen 2008). य़e motivation of
this study aligns closely with that of my thesis: Pylkkänen (2008, 1) aims to “focusing
on the question of how arguments that are not, in a sense, “core” arguments of the verb
get introduced into argument structures”. Unfortunately, the author never gives an ex-
plicit de੗nition of core or noncore. But in the tradition in which the book is wri॒en, this
term usually de੗nes subjects and objects or single arguments of intransitive clauses. De-
spite similar goals, the study by Pylkkänen (2002) is implemented very di੖erently from
mine, both in the theory used and in the data analyzed. When it comes to causatives,
Pylkkänen (2008) provides mainly two-participant sentences built on intransitive verbs.

Summarising their ੗ndings in Pylkkänen (2008, Tab. 3.1, p. 87), the author opposes
causatives based on unaccusative verbs to causatives based on both unergative and tran-
sitive verbs. य़is division is uncommon, as most studies oppose intransitive bases to
transitive ones. Such a division in Pylkkänen (2008) results from the author being pri-
marily concerned with the nature of the argument added and not with the number of
arguments of the base. Moreover, the author tends to use the notion “causative verbs”
and draws conclusions about verbal properties, whereas the primary focus of my study
and the theory I use is on whole constructions.

य़emain claim that Pylkkänen (2008, 83–83)makes about causatives is the following:
“What universally distinguishes causative verbs from their noncausative counterparts is
a syntactically implicit event argument ranging over causing events”. य़e postulation
of any implicit constituent contradicts the principles of RRG. However, appealing in
Pylkkänen’s work is the use of a well-formalized neo-Davidsonian notation for describ-
ing semantic structures. Such formalization facilitates the “translation” from one theory
to another, and I use other works by Pylkkänen (namely, on Finnish, see Section 6.1.3)
throughout my work.
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3.10.2 Copley and Martin (2014a) on the cognitive dimension

य़e volume Copley and Martin (2014a) “Causation in Grammatical Structures” is a fairly
recent initiative that brings together studies of the phenomenon of causation from dif-
ferent perspectives.

It seems to us that linguists interested in lexical semantics study causation in
lexical semantics; those interested in causation and agency study these top-
ics in argument and event structure; and causation as it pertains to modality,
aspect, and other phenomena has been addressed only in passing.

Copley and Martin (2014b, 3)

य़us, the authors undertake a “quest to understand the semantics of causation via its
two interfaces: the cognition–semantics interface and the syntax–semantics interface”
(Copley and Martin 2014b, 2) and organize their volume accordingly. Part 1, linking
cognition and semantics, is less important to my work, but it has an interesting perspec-
tive. Below, I give a detailed review of the ੗rst chapter in this part, in which the authors
trace the present and outline future relationships between philosophical theories of cog-
nition and linguistics. Part 2, about the syntax-semantics interface, is more relevant to
my work. In this section, I also give a detailed review of the introductory chapter of this
part. Other chapters address interesting phenomena related to the syntax of causatives,
mainly about the importance of paying a॒ention to the event structure (for instance,
Lyutikova and Tatevosov (2014) and Latrouite (2014)). य़e re੘ection on the instrumen-
tal case in Hindi/Urdu causatives inspired some of my re੘ections in Section 6.1.3.

It needs to be mentioned that all the studies in the volume are realized within the
generative approach, which is stated and justi੗ed in the Introduction:

On the generative approach to language, theories of meaning are under-
stood to be constrained by syntactic considerations, so there arises in the
generative approach a possibility of be॒er understanding how language rep-
resents causation by coming to see how causal meanings are syntactically
structured. Copley and Martin (2014b, 3)

Even though “translating” generative studies into RRG is a challenging mental task,
many ideas and ੗ndings from those works are worth it. As for the introductory chapters
reviewed below, they seem to raise questions independent of the linguistic methodology
one uses. In the context of the current work, the fact that these studies draw a॒ention
to speci੗c ideas is more important than the way they do it.

3.10.2.1 Copley and Wolॐ (2014)

य़e ੗rst part of the chapter, “य़eories of causation should inform linguistic theory and
vice versa,” presents logical or even philosophical approaches to the broadly de੗ned phe-
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nomenon of causation. य़e authors suggest that theories explaining causation “bymeans
of a dependency between the cause and the e੖ect” (Copley andWol੖ 2014, 23), although
numerous, provide no understanding of important properties of causation, namely, force
and energy. य़e authors thus present a second group of theories of causation, which they
call “production theories”, that characterize causation in terms of force, energy, transmis-
sion, transference (Copley and Wol੖ 2014, 24–27).

In the second part of the paper, the authors present “linguistic phenomena to which
causation is relevant” (Copley and Wol੖ 2014, 28). य़ese phenomena are de੗ned from
a broad semantic perspective and are re੘ected in multiple language constructions, such
as sentence types, participant features, etc. य़e ੗rst phenomenon is defeasibility, i.e.,
the possibility of an accomplishment predicate not to entail the ੗nal result (like ‘I built a
new house, but it is still not टnished’ Copley and Wol੖ (2014, (4), p. 31). य़e existence of
such examples is not always taken into consideration by linguists and by philosophers
working on causation. य़e authors’ suggestion to linguists is thus to “ask whether and
how our conception of causation accounts for cases of defeasibility” (Copley and Wol੖
2014, 36) and to philosophers – “to pay a॒ention to the existence of non-culminating
accomplishments and their treatment in linguistic theories” (Copley andWol੖ 2014, 37).

In my work, the defeasibility (also known as implicativeness, or referred to as (non-)
counterfactual causation) appears to be an important feature of a construction that in੘u-
ences the argument marking. I o੖er some more discussion of it in Section 6.1.1.3

य़e second phenomenon addressed by the authors is about “agency and related no-
tions” (Copley and Wol੖ 2014, 37). One cannot deny that this topic received huge at-
tention, perhaps because it is the most obvious bridge (or “interface”) between the event
structure and the participants’ realization. In this section, the authors draw a॒ention
to non-prototypical causers (cf. DeLancey (1984) and Pylkkänen (2000)), noting that vo-
lition might not be the right way to address the di੖erence between types of causers.
य़ey emphasize the distinction between “teleological capability” and “direct causation”
and advise that they be clearly addressed in a (cognitive linguistic) theory. य़e authors
also o੖er a discussion on delimiting volition from intention and relating each of them to
preference and disposition, and come up with the conclusion that disposition might be the
most promising angle to view both prototypical and non-prototypical instances of cau-
sation (Copley and Wol੖ 2014, 44). It appears that theories explaining causation mainly
in terms of force are most powerful in addressing dispositions and related distinctions
(more details o੖ered in Copley and Wol੖ (2014, 48–49)).

य़roughout my work, agentivity, volition, disposition, and also aञectedness occur of-
ten and in various contexts. Although I do only a limited share of semantics that directly
in੘uence the argument realization, I nevertheless try to make it conform to some type
of theory that would best account for the data a॒ested in di੖erent languages. In this re-
spect, the formalized version of RRG that I am using is very ੘exible, as it allows assigning
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features to entities of any level.
य़e third phenomenon that the authors examine in connection with theories of cau-

sation is the representation of causal chains, and once again come to the conclusion
that production theories ੗t be॒er to explain causal chains “visible to grammar” (Copley
and Wol੖ 2014, 54). What I ੗nd especially thoughtful is that the authors also present
cases where “causal chains are not important to linguistic representations”. I ੗nd it very
important for both linguists and philosophers to keep in mind, so that the theories do
not become overly complicated and represent not the data but the way one is thinking
about it. य़e narrow question of causal chains is of lesser importance for my present
work since I am not dealing with double causatives. Nevertheless, causatives of transi-
tives can be regarded by some theories as causal chains if transitive verbs are supposed
to be lexical causatives themselves, and I am glad to have an opportunity to claim once
again that I am not using this approach for a good reason.

य़e whole chapter Copley and Wol੖ (2014), being a very thorough and insightful
review itself, o੖ers not much for the further development of my study, except for the
general advice, which I was trying to keep in mind all the way.

We have argued that certain theories of causation are more suited to certain
sets of linguistic data and should therefore be utilized in developing theories
of these data. य़is story we have been telling is thus a familiar Occam’s
Razor story, but the appeal to Occam’s Razor is meant to be understood in a
quite practical and preliminary way: we have not argued that in every case
the most plausible theory of causation is the correct one. Rather, we suggest
simply that one needs to be aware of the range of theories of causation while
collecting, organizing, and analyzing data. Copley and Wol੖ (2014, 56)

3.10.2.2 Martin and Schäfer (2014)

Opening the part “From Causal Meanings to Causal Structures”, the chapter by Martin
and Schäfer (2014) “Causation at the syntax-semantics interface” presents the cuto੖ of
the generative approach towards a number of issues concerning causal constructions.
It is tightly linked to the opening of the ੗rst part of the same volume (reviewed right
above), with section names having the most relevant terms in common. Reading these
introductions one aॏer another, one can create a clear picture of the state of the art of
generative research in 2014 across the topics related to causation.

However, some traits common to most generative works make this chapter diਖ਼cult
to review from a theory-independent approach and even more diਖ਼cult to reuse. First
and foremost, it is based almost exclusively on English data, with a couple of examples
from German and French. Not only does it overlook quite many relevant phenomena,
but it also posits over-restricted notions like “the nominative subject” and “the accusative
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object” (Martin and Schäfer 2014, 210). Second, the paper pays major a॒ention to lexical
causatives, most of which do not necessarily have to be regarded as such.

य़e authors announce ੗ve questions they aim to answer in the paper:

i What is the exact semantic decomposition of causative and anti-causative
verbs, and how does it map to linguistically traceable event decompo-
sition?

ii At what level of linguistic representation are verbal (sub-)events en-
coded?

iii What are the thematic as well as syntactic properties of the arguments
of (anti-)causatives?

iv Which verbs allow the causative alternation, and why do verbs which
are best characterized as causatives not all have an anticausative coun-
terpart?

v Finally, what is the derivational relationship between the alternants,
i.e., is the causative version derived from the anti-causative version via
a process of causativization, or is the anti-causative version derived via
a process of detransitivization; alternatively, are both derived from a
common base? Martin and Schäfer (2014, 209–210)

Unfortunately, the paper ends abruptly, without o੖ering a summary of the authors’ an-
swers to these questions. It might not be, however, the goal of the chapter: in contrast
to Copley andWol੖ (2014), aiming to tell what to look at, Martin and Schäfer (2014) tells
how to look.

फ़estion (iii) is the most relevant to mywork. It is claimed to be addressed in Section
4 of Martin and Schäfer (2014), but in fact this section discusses only causers, asking
whether they must be agents and, if not, to what extent.

To conclude this rather brief review, I just want to mention that the chapter is a typ-
ical representative of generative works about causatives and can be used as a summary
of prior works of that kind, but, like most works of that kind, it does not bring much to
my work.

3.10.3 Hoॐman (1991) on accusative vs. oblique causee languages

य़e dissertation, “य़e syntax of argument-structure-changing morphology,” adopts a
generative approach to causatives and applicatives. In terms of theory, it relies mainly
on Marantz (1984), Marantz (1985), Rosen (1990), Grimshaw (1990), and Li (1990) as well
as on “class notes” by Chomsky.

What makes it especially relevant for my work is its focus on three-participant con-
structions (relatively rare compared to a massive corpus of studies where “causative” is
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implicitly synonymous with “causative of intransitive”). Such an ambitious title, how-
ever, appears to tackle a particular question (which is probably quite a distinctive prop-
erty of dissertation titles).

य़emain theoretical concept explored throughout the dissertation is “case licensing”.
Put simply, in less theory-speci੗c terms, throughout Ho੖man (1991), it is the ability of
a predicate to take an object (which, according to the author, di੖ers from other analyses
in generative studies, namely, Li (1990)). As summarised in Ho੖man (1991, 35–37), a
predicate is assigned the feature [±L], which tells whether it “can activate an LP for
licensing”. Under LP, the author understands what is called ARGO by Chomsky, which
in his works stands for a unit bearing the Accusative case. य़us, “can activate an LP for
licensing” roughly corresponds to the ability to have an accusative object.

Working with synthetic (in terms of Shibatani (1976b), built using overt morphology)
causatives, the author suggests that the causative morpheme is a separate predicate tak-
ing “the base verb as a complement” (Ho੖man 1991, 154). य़e cross-linguistic variation
of possible argument marking thus results from the values of the [L] feature on the
causative predicate and the base verb. य़e typology resulting from this analysis could
be surprising:

One way to characterize the di੖erences among causatives across languages
is to divide thembetween “accusative causee” languages, inwhich the causee
is marked as a normal direct object, and the object of the base verb may be
either oblique or also accusative, and “oblique causee” languages, in which
the object of the base verb retains its direct object marking, and the causee
is expressed obliquely. Ho੖man (1991, 158)

य़e question that seems to interest the author the most is “Why in some languages the
causee can be accusative, and in some others – cannot?” य़e very question seems to be
strongly in੘uenced by the data from Bantu languages, although the author lists as exam-
ples of “accusative causee languages” also “Chamorro [(Austronesian)] and some dialects
of फ़echua” Ho੖man (1991, 159). य़e author comes up with three options yielded by
di੖erent combinations of the values of [L] feature at the causative predicate and the base
verb:

1. only the object of the base verb “is L-licensed”, i. e., can be object,

2. only the causee can be the object,

3. both the causee and the base object are L-licensed.

Interestingly, the author de੗nes only two types, merging 2 and 3 from the above list. य़is
decision again underscores the author’s primary interest in accusative causees, and other
data seem to serve merely as background for this problem. (And although the author
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provides data showing that a single language can have constructions of di੖erent types,
I cannot help but notice the whole reasoning going in terms of “languages”. It does not
change the conclusions, though, and might be due to the optimism of linguistics some
decades ago in o੖ering various classi੗cations of languages.)

य़e causer explains this variety by a lexical property of a causative aਖ਼x (Ho੖man
1991, 156). य़us, languages (rather constructions) with oblique (not object-like) causees
are due to the value [-L] of the causative predicate. In asymmetrical constructions where
only causees are true objects, the causative aਖ਼x is [+L], and moreover, it has the “lexical
property of suppressing [+L] on the lower verbs” (Ho੖man 1991, 175). Finally, symmet-
rical constructions are built with the use of a causative morpheme that has [+L] itself
and does not suppress [+L] on the lower verb.

To put it as brie੘y as possible and free from special terminology, the central claim
of the Ho੖man (1991) is that the causative morpheme is exclusively responsible for en-
coding the causee as object or not, and also for a language having double objects in
causatives or not. Although the syntactic trees in my work look very di੖erent, I can
still make this claim, or at least bear it in mind, while analyzing my data. य़roughout
the Part II, I try to ੗nd factors in੘uencing the shape of causative constructions and de-
termine whether they apply to all causatives in a language (i. e., can be regarded as a
property of the causative morpheme) or to some lexemes only, or are applicable at a
di੖erent level.
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eoreticalࢊ part
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Chapter 4

Introduction

य़e primary aim of this thesis is to provide an RRG analysis of three-argument construc-
tions featuring a morphological causative. Given that these constructions have previ-
ously been explored across various languages using di੖erent theoretical frameworks, a
substantial part of my analysis involves “translating” earlier ੗ndings into RRG. While
this task may seem somewhat repetitive, it o੖ers several advantages. Primarily, if an
analysis applied to a speci੗c language can be e੖ectively translated into RRG, it serves
to validate its well-formedness and cross-linguistic comparability. Consequently, my
work assesses the contributions of prior studies even though it is framed within a par-
ticular theoretical approach. Moreover, RRG’s ability to integrate multiple previously
established analyses of individual languages underscores its theoretical rigor and its po-
tential to encompass a broader range of language phenomena.

Part II following this introduction is organized as detailed below. Chapter 5 provides
an extensive background for my thesis and outlines the methods I employ throughout
my research. My re੘ections begin with a typology of causative constructions primarily
grounded in Dixon (2000), which has signi੗cantly shaped and informed my research. In
Section 5.1, I o੖er a detailed critique of this paper, summarising my criticisms in Sec-
tion 5.2. य़e languages mentioned in Dixon (2000) largely in੘uenced my selection of
languages. Initially, I aimed to challenge some of the choices made by Dixon (2000) re-
garding speci੗c languages. Later, I expanded my sample to include additional languages
to ensure a broader representation.

In Section 5.3, I present the background for the methodology I utilize throughout my
analysis. य़e central idea in Kemmer and Verhagen (1994) and in my analysis presented
in Chapter 6 is to connect causative constructions with other constructions within the
same language. Unlike other approaches, the “relatable” constructions in my analysis
are not the sources from which causatives are derived (i. e., not just simple transitive
or intransitive constructions). Instead, the focus is on the morphosyntactic marking
of arguments in two somewhat similar constructions, i.e., that can be related. While
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this approach may appear overly syntactic, it reveals important syntactic and seman-
tic similarities between di੖erent constructions in each language. Insights drawn from
individual languages form a basis for cross-linguistic generalizations.

य़is paper has already been reviewed in Section 3.7 with an emphasis on position-
ing this research within the existing literature. In contrast, Section 5.3 delves into the
speci੗cs of the method that links causative constructions to others. Building on the gen-
eral methodology proposed in Kemmer and Verhagen (1994), I extend it to yield more
precise analyses of structurally diverse languages. A comprehensive summary of my
approach is presented in Section 5.4.

Chapter 6 presents my examination of causative strategies across various languages.
य़e goal is to compile a comprehensive enumeration of all the “relatable constructions”,
i.e., constructions showing argument pa॒erns that resemble those of causative-of-transitive
constructions. य़e chapter opens by discussing the argument-marking strategies that
have received the most a॒ention in previous scholarship and then addresses less com-
monly examined strategies. Each section of Chapter 6 presents data from one or more
languages, along with previous analyses. In presenting analyses proposed by other the-
oretical frameworks, I strive to align them more closely with RRG. Subsequently, I pro-
vide RRG analyses of the languages in question, determining the status of arguments and
their macroroles. To answer these questions, I also analyze other constructions within
the same language (e.g., ditransitives, passives, and others) to identify the functions of
the morphological markers used in causative constructions. य़is reasoning oॏen leads
to re-evaluating Dixon’s type (Dixon 2000) of causative construction available in each
language.

Generalizations based on the analyses of individual languages are summarised in
Chapter 7. First, all ੗ndings related to the languages are itemized. Tab. 24 outlines
the causative strategies identi੗ed in each language within the sample. य़ese observa-
tions are further generalized to create constructional schemas—structures that encapsu-
late various types of information found in each construction. य़e schemas are listed in
Tab. 25.

In summary, Part II encompasses both the methodological and theoretical frame-
works of my thesis, providing a comprehensive resource for those interested in typology
and Role and Reference Grammar. य़e subsequent computational analysis is presented
in later sections, further expanding on the insights gained from this theoretical founda-
tion.
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Chapter 5

Background and method

य़is chapter is crucial for understanding the overall thesis because it explains the main
methodological principles that guide the research presented herein.

5.1 Dixon (2000): a starting point

As Chapter 3 shows, the argument structure of causative constructions has not been
studied much from a typological perspective. In this section, I would like to discuss the
study by Dixon (2000), which proposes a typology of ੗ve varieties of constructions with
morphological causatives based on transitive verbs. य़is study appears to have several
inconsistencies, which I will try to make visible throughout the present chapter.

type causer original A (causee) original O
(i) A special marking O
(ii) A retains A-marking O
(iii) A has O-marking has O-marking
(iv) A O non-core
(v) A non-core O

Table 9: Causative of transitive types (reproduced from Dixon 2000, p. 48, (24))

Dixon (2000) suggests ੗ve types of marking pa॒erns in constructions with morpho-
logical causatives based on transitive verbs, see Tab. 9. य़e core idea of the approach
is to trace how the marking of the three arguments of a causative construction is re-
lated to argument marking in a non-causative transitive construction from which it is
derived. य़e label A stands for the agent (in this context, equal to the syntactic subject),
and the label O stands for the direct object. Only these two participants are considered
core arguments in Dixon’s terms. य़ese notions are combined to de੗ne participants as a
whole, including their syntactic behavior and morphological marking. Sometimes, how-
ever, the author refers only to morphological properties: cf. “O” = ‘is a direct object’ vs.
“has O-marking” = no claim about the syntactic role.
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य़e general idea of relating causative constructions to sentences from which they
are derived seems natural if one regards causatives as derivations. य़e derivational ap-
proach assumes that causative constructions take basic transitive pa॒erns and somehow
modify them. As a result, the analysis inspired by the derivational approach tells how ex-
actly causative constructions are derived, but pays secondary a॒ention to what exactly
is created aॏer the derivation.

In contrast to this approach, I would like to create a careful enumeration of the ex-
isting variants of argument structure in causatives-of-transitives as the ੗rst step for fur-
ther generalizations. As my data show, they are more numerous than the types listed
by Dixon (2000). In the remainder of this section, I present Dixon’s classi੗cation type
by Type and discuss its limitations.

5.1.1 Type (i)

Type (i) listed in Tab. 9 is de੗ned as follows: “In type (i) there is a special marking,
used just for the causee in a causative construction” (Dixon 2000, 48). To exemplify this
strategy, Dixon (2000, 48) cites Nivkh (isolate, Sakhalin) and Telugu (Dravidian, India).
Nivkh is included inmy sample and discussed in detail in Section 6.1.4. As for Telugu, the
marker cēta is used not only in causative constructions but also in passives (see examples
below). Hence, Telugu has to be classi੗ed di੖erently.

(21) Telugunēnu
I

rāmu-cēta
Ramu-ins

kāru-∅
car-acc

kaḍig-inc-ǣ-nu
wash-caus-pst-1sg

‘I had the car washed by Ramu’/ ‘I caused the car to be washed by Ramu.’
Krishnamurti 2003, p. 433, (20f)

(22) Telugurāmu
Ramu

rawḍıl̄-a-cēta
rowdies-obl-ins

koṭt-̣a-baḍ-ḍ-āḍu
beat-inf-su੖er-pst-3m-sg

‘Ramu was beaten by rowdies/hooligans.’ Krishnamurti 2003, p. 433, (20h)

At ੗rst glance, the strategy of using a special marker for a single construction ap-
pears quite costly for a language. If a language has some types of three-argument con-
structions, what makes it create a new one for causative constructions only? If a lan-
guage lacks three-participant constructions, it would de੗nitely reuse devices from two-
argument ones for causatives-of-transitives.

In fact, Dixon himself remains undecided on what counts as a “special marker” to
put a language under Type (i) and what does not. Consider his comment about Sin-
halese (Indo-European, Sri Lanka): “We ੗nd a variant of this pa॒ern in Sinhalese where
the original A of a simple transitive or ditransitive verb goes into the dative case, but
this must be followed by the postposition kiəla (Gair 1970: 68–70). (We could regard
this as a language of type (i), with dative-plus-kiəla constituting ‘special mark-
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ing’ of original A)” (Dixon (2000, 55), emphasis mine – VG). Nevertheless, Sinhalese is
classi੗ed as Type (iv) in Dixon (2000, 55).

My approach pushes to the extreme the principle of ੗nding similarities between
di੖erent constructions (see details on the methodology I use in Section 5.4. In this line,
Type (i) should be regarded with major caution. I suggest (see Chapter 6) assigning this
Type to languages only as a fallback strategy in case of insuਖ਼cient language data.

5.1.2 Type (ii)

Type (ii) is a typewhere “both causer and original A receive A-marking” (Dixon 2000, 48).
Two languages are listed as examples: Trumai and Kabardian. (Qiang is also men-
tioned, but I did not include it in my current sample, leaving these data for future re-
search.) According to this de੗nition, Type (ii) appears to introduce a referential ambi-
guity (Nieuwland and Van Berkum 2008) also known as referential conठict (Kibrik 1987;
Kibrik 1991): a situation, in which “readers or listeners are unable to select a unique ref-
erent for a linguistic expression out of multiple candidates” (Nieuwland and Van Berkum
2008, 603). Dixon (2000, 49) reports that the referential con੘ict in constructions of Type
(ii) is avoided due to strict word order in such sentences. One factor leading to a ref-
erential con੘ict could be the lack of morphological means to express three arguments
in three distinct ways. Hence, the word order serves as an additional disambiguation
device.

Both languages listed by Dixon (2000, 48) as Type (ii) receive due a॒ention in Chap-
ter 6. Kabardian (Section 6.2.2.2), in fact, appears to have only two cases eligible for
marking core (in RRG terms) arguments. In addition, it cross-references arguments on
the verb, whichmust not be neglected when studying the argument structure of any sen-
tence. As for Trumai (Section 6.2.2.3), its basic alignment is unclear; hence, identifying
the agent is also not straightforward.

5.1.3 Type (iii)

Type (iii) is de੗ned as follows: “original A takes on O-marking, original O retains O-
marking” (Dixon 2000, 50). It is similar to Type (ii) in that respect that it also contains
two identically marked arguments.

Dixon (2000, 51–52) provides many example languages having causatives of Type
(iii). However, this group of languages is not uniform. Some of them – according to
Dixon and Aikhenvald (2000a, 50), “most of these languages” – have two arguments
with identical morphological encoding but di੖erent syntactic properties. Since Bresnan
and Moshi (1990), these constructions are oॏen referred to as asymmetrical. य़e second
group of Type (iii) languages has two “full objects”, i.e., two arguments with an identical
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number of syntactic object-like properties. य़ese languages and constructions are oॏen
referred to as symmetrical.

Dixon (2000) himself does not introduce any special subtypes for Type (iii) but dis-
cusses the di੖erence between asymmetrical and symmetrical constructions (in di੖erent
terms, though). Since in asymmetrical languages, the two arguments bearing the object-
like morphology are not identical, Dixon (2000, 50) suggests that they might be regarded
as Type (iv): “[i]t is generally the original A which is the full O while the original O has
become the second object (making these ostensively type (iii) languages perhaps
a special case of type (iv), where A becomes O and the original O moves out of
the core)” (emphasis mine – VG). In other words, asymmetrical Type (iii) constructions
demonstrate a step-wise demotion: the agent of the base verb becomes the (full) ob-
ject of a causative verb, and the object of the base verb moves to some other, further
demoted position. य़e peculiarity of Type (iii) is that this position requires the same
morphological coding as the position of the (full) direct object.

Although the general idea of tracing the mechanisms of demotion seems fruitful,
this note once again questions the criteria used by Dixon (2000) for distinguishing the
types from each other and for classifying individual languages. य़e status of the ‘second
object’ position is unclear, both in individual languages and in linguistic analyses. How
far is an object demoted? How close does this construction get to Type (iv)? Is this
second object still an argument at all?

In Chapter 6, I engage with three varieties of Type (iii) – in Dixon’s wide sense –
languages. In Section 6.2.1.2, I discuss symmetrical and asymmetrical causative con-
structions in Bantu languages, as well as the co-existence of both types of constructions
within a single language. In addition, in Section 6.2.3, I explore causative constructions
with object-like marked arguments in languages that allow di੖erential object marking
and (quasi)incorporation of one of the participants into the verbal complex.

5.1.4 Type (iv)

Type (iv) suggests that the “original A becomes new O, original O moves out of the
core” (Dixon 2000, 52). Hence, the resulting construction has two (instead of three) core
arguments in Dixon’s terms.

य़e RRG’s understanding of the core arguments di੖ers from Dixon’s. For Dixon and
Aikhenvald (2000b, 2–3), only the subject and the direct object are core arguments. As
for the recipient, it is considered an extension to core (Dixon and Aikhenvald 2000b, 3).
In these terms, no three-argument core is possible without the doubling of some position.
As for RRG, it treats all arguments that are semantically obligatory for a verb as CORE
(see details in Section 2.4, Section 2.5.1). RRG analyses allow for cores of more than two
arguments. य़us, Dixon’s Type (iv) constructions can still be of interest for the present
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RRG study of three-argument causative constructions.
Additionally, the de੗nition above seems not quite useful, as moving out of the core

does not entail any speci੗c marking. य़ere are plenty of non-core (i.e., non-subject and
non-direct object) positions available for a constituent. So, this Type would accumulate
very di੖erent structures. It seems to have been a be॒er solution to split this group of
languages into several types in the updated typology, based on how exactly the con-
stituents are marked and what other constructions they re੘ect.

As examples of Type (iv), Dixon (2000, 52–53) mentions a handful of languages, in-
cluding some Bantu languages (namely, Swahili and Babungo) and some Austronesian
languages (including Javanese). य़e la॒er is given special a॒ention in Section 6.1.2.3.

5.1.5 Type (v)

Type (v) suggests that “original O stays as O, original A moves out of the core” (Dixon
2000, 54). Under this Type, Dixon (2000) explicitly suggests two subtypes. य़e ੗rst
subtype (v-a) describes constructions where “[m]arking of original A is motivated by a
hierarchy” (Dixon 2000, 54). Under the term hierarchy, Comrie’s paradigm case (Com-
rie 1974) is understood. It predicts that an argument would occupy the ੗rst (leॏmost)
available slot following the hierarchy (23).

(23) sbj→ do→ io→ oblique→ gen→ object of comparison
Dixon notes that this pa॒ern is not as default and paradigmatic as believed (compare

also with Section 3.3).

In fact, this pa॒ern is rather rare. It is found inWestern Romance languages
such as French and Italian. Comrie quotes Turkish as a further example, but
the literature on this language gives mixed information. <…> य़ere may
be a few other languages of Type (v-a), but they are greatly outnumbered
by those of Type (v-b). When we also take into account types (i–iv), it will
be seen that there is no justi੗cation for a॒aching special importance to the
pa॒ern illustrated for French. Dixon (2000, 54–55)

What is of major importance for the method of the present study is that the paradigm
case is more oriented towards explaining the process of verbal derivation rather than its
result. In other words, Comrie’s hierarchy does not describe any construction as a single
pa॒ern contrasted with other pa॒erns. What it does is describe how causative construc-
tions with di੖erent numbers of arguments behave in a language. So, the motivation for
why a certain pa॒ern is a॒ested in a given construction seems not to be a relevant
classi੗cation principle for the enumeration of argument-marking strategies I aim for in
Chapter 6. For causatives-of-transitives, the paradigm case predicts the “landing” of the
causee in the indirect object position, but the reality appears to be much more complex.
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य़erefore, I totally discard the idea of explaining my data with the paradigm case, even
though I agree that this trend is a॒ested in many languages. Instead, I would like to
study whether the causee has the same morphological and syntactic properties as the
recipient-like object in a ditransitive construction.

य़e second subtype of pa॒erns, (v-b), is de੗ned as the one where the “[o]riginal A
is assigned a ੗xed non-core function (irrespective of whether the underlying clause is
simple transitive or ditransitive)” (Dixon 2000, 55). Dixon (2000, 55–56) lists six morpho-
logical cases that can be used in this position: dat, ins, loc, all, adess, poss:essive.

य़is list raises questions. First, this list is far from being exhaustive. For example,
Bashkir has a strategy with abl, which is not listed. It might be that in other languages,
there are more marking strategies also overlooked by this list. Second, the question of
delimiting Types (v-a) and (v-b) emerges. If the slot of an indirect object on Comrie’s
hierarchy requires dative marking in a given language, how could one tell whether it
is (v-a), i.e., following the paradigm case, or (v-b), i. e., requiring a ੗xed dat? Even
though this question has been answered, what would its added value be for the linguistic
analysis?

य़ese gaps inform the analysis method I use, which relates all causatives to other
constructions (not necessarily those from which they are derived), thereby employing
a similar argument encoding. य़is approach would create a list of functional positions
to which arguments of a causative construction can be similar. Moreover, it brings in-
sightful generalizations. Namely, Finnish, which is cited as the single language having
adess causees (Dixon 2000, 55), happens to be relatable to instrumental constructions
and thus takes place in a wider group of languages (see details in Section 6.1.3).

To sum up, Dixon (2000) is a good starting point for creating an enumeration of ex-
isting argument-marking strategies in causatives of transitives. It cannot be used as is
due to several drawbacks. First, the criteria for distinguishing the types are unclear and
yield ambiguous results (even within the chapter itself). Second, the typology provides
li॒le precision about the results of causative derivation, focusing mainly on the mecha-
nism of deriving causatives from transitives. य़ird, Dixon’s typology lacks a functional
dimension and can barely serve comparative purposes. य़e next sections will discuss
how these inconveniences can be overcome to provide a be॒er account of the strategies
in question.

5.2 Criticism of Dixon (2000) summarized

As noted in the previous section, Dixon’s typology is an e੖ective launching pad, as it lists
various options for encoding all participants. However, likemany studies of causatives, it
still provides some “dynamic” reasoning, describing not only the result of the derivation
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but also the process by which it occurs. य़is is, for instance, re੘ected in the terminology
“retains”, “receives”, “becomes”. In my work, I would like to focus more on the resulting
construction, leaving the process of derivation out of focus.

य़e second main di੖erence between my focus and Dixon’s is the de੗nition of po-
sitions in functional terms. When Dixon’s typology gives precise case names, it does
not relate them to anything. In contrast, instead of naming the cases (which can still be
challenging in some languages), I would like to refer to them by identifying their func-
tions in a language. य़us, I prefer the term “recipient case” to “dative” (since languages
in which the recipient case is not glossed as dative exist). य़e di੖erence becomes even
more important when separating “the case used for prototypical instruments” and “the
case used for demoted agents in passive clauses”, since languages demonstrate di੖erent
pa॒erns of syncretic marking related to these positions. One could argue that if a case
has already been glossed as “instrumental,” it has already been observed as one marking
prototypical instruments. In reality, glosses most oॏen re੘ect a way of interpreting the
data rather than the data itself, along with the tradition followed by each researcher, and
thus gloss labels should not always be trusted as ੗nal or unquestionable de੗nitions.

In this respect, I am very careful to formulate my observations as comparative con-
cepts, as they are introduced in Haspelmath (2010). Consider the de੗nition of ‘dative’
as a comparative concept formulated in Haspelmath (2010, 666, (2)):

A dative case is a morphological marker that has among its functions the
coding of the recipient argument of a physical transfer verb (such as ‘give’,
‘lend’, ‘sell’, ‘hand’) when this is coded di੖erently from the theme argument.

य़e discussion following this de੗nition speci੗cally refers to causative constructions.

य़is de੗nition is based on the conceptual-semantic concepts ‘recipient’ and
‘physical transfer verb’, as well as the comparative concepts ‘morphologi-
cal’ and ‘argument’. य़e comparative concept ‘morphological’, in turn, pre-
supposes the comparative concept ‘word’, perhaps de੗nable as a ‘segment
string that cannot be interrupted by a free formwithout changing the mean-
ing’, and the comparative concept ‘argument’ can be de੗ned as ‘referential
phrase that can ੗ll a verb’s semantic valency position’.

<…>

य़e Russian Dative matches the ‘dative case’ concept in (⁇), and so does
the Finnish Allative, but the Nivkh Dative-Accusative case, for instance,
does not match it, despite its name, as it is used to express the causee in
causative constructions, but not the recipient of a physical transfer verb.
Note that we cannot say that the Russian Dative and the Finnish Allative
‘instantiate’ the ‘dative case’ concept because these categories have many
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more properties than are contained in the de੗nition in (⁇). य़is is the
crucial di੖erence between comparative concepts as proposed here and the
crosslinguistic categories that I reject. On the categorial-universalist view,
categories in particular languages instantiate crosslinguistic categories, and
they can thus be equated across languages. On the view presented here,
the fact that two language-particular categories both match a comparative
concept just means that they are similar in the relevant respect, but not that
they are ‘the same’ in any sense. Haspelmath (2010, 666)

In the present work, I have no aim of formulating precise comparative concepts re-
lated to causative constructions, nor do I claim that the concepts I use can serve as com-
parative for a typologically representative sample. Nevertheless, I try to avoid naming
a language-speci੗c category without at least some comparative explanation.

To summarize, I take Dixon’s ੗ve types as a preliminary sketch of possible argument-
marking strategies and build my own enumeration, o੖ering more precise details and
supporting my decisions with more semantically motivated reasoning grounded in com-
parative concepts.

In the next section, I give more details on the mechanism of comparison I use, in-
spired by Kemmer and Verhagen (1994).

5.3 Inspiration from Kemmer and Verhagen (1994)

य़epaper that has conditionedmy choice of generalmethodology – a theory-independent,
semantically and functionally motivated analysis – is Kemmer and Verhagen (1994). I
have already o੖ered the general review of this approach in Section 3.7. In this section,
I would like to present the subtle details of their analysis and explain the expansion I
decided to use throughout my work.

Before addressing the analysis in Kemmer and Verhagen (1994), I need to make some
notes on the linguistic material explored by the authors. First, they claim to focus mainly
on analytical causatives. However, they suggest that the same line of analysis should
hold for morphological causatives as well, since “in that case, the causal and e੖ected
predicate happen to be expressed in one word composed of two morphemes, one in-
dicating the causal predicate and the other the e੖ected predicate” (Kemmer and Ver-
hagen 1994, 118). य़erefore, I found it appropriate to ground my analysis of morpho-
logical causatives on the same premises that were explored in Kemmer and Verhagen
(1994). Second, the authors suggest that the variety of argument marking in causatives-
of-transitives is limited exclusively to the variety of the causee-marking, the causer, and
the a੖ectee being always marked in the same way (as arguments of a simple transi-
tive clause). However, Dixon (2000) provides examples of Type (iv) languages where
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the causee is marked like the object of a simple transitive, and the a੖ectee receives a
di੖erent marking. In my analysis, I expand the general principles of analysis o੖ered
in Kemmer and Verhagen (1994) to include the encoding of the a੖ectee as well, even
though languages of Dixon’s type (iv) are only marginally represented in my sample.

य़e key notion of the analysis proposed in Kemmer and Verhagen (1994) is the notion
of structural template. It is not entirely clear what is included in this notion, but from
its de੗nition (see below) and the limitations the authors address, this template seems to
encompass morphological and syntactic properties of participants, but not necessarily
their semantic roles.

First of all, we propose that ICs [causatives of intransitives] show subject
and direct object marking on their principal participants, just like a sim-
ple transitive clause, because they take the simple transitive clause as a
structural and conceptual model (emphasis mine – VG). In other words,
clauses of the pa॒ern I ate the cake are the pa॒ern for clauses of the type I
made Terry cry.

Secondly, the case marking pa॒erns in TCs [causatives of transitives] noted
by Comrie are of two basic types, parallel to two kinds of simple clauses.
In some languages, the TC structure is modelled on the structure of a di-
transitive clause (subject, object, and indirect object marking on the three
participants). य़us, clauses of the type I gave her the apple are used in some
languages as a basic template for more complex causative structures of the
type I made John do it. In other languages, for example Finnish, the model
for TCs is provided by sentences of the type: I hit it with a hammer <…>
Some languages allow for more than one possibility <…>.

Kemmer and Verhagen (1994, 125)

य़e de੗nition above lists two possibilities for causee encoding, which might be the
two most commonly used in the languages of the world (although a thorough quantita-
tive study to verify this hypothesis is needed). य़e similarity of causatives and ditran-
sitives seems to be supported by many types of data (including the grammaticalization
of causative aਖ਼xes from the verb ‘give’ in some languages, which is also noted in Kem-
mer and Verhagen (1994, 129)). Compare the claim in Dixon (2000, 52): “य़e causative
of a transitive is a kind of ditransitive clause. In many languages, it has essentially the
same syntax as a non-causative ditransitive (involving a verb like ‘give’ or ‘show’ or
‘tell’)”. To represent the relation between simple clauses and causatives, Kemmer and
Verhagen (1994, 126) o੖ers a table that captures the participant-to-participant relation.
In my work, I would suggest using indexed formulae in order to visualize the same type
of data. य़us, the fact that causees are oॏen realized as recipients can be represented as
follows:
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(24) E caus
i C caus

j A caus
k : A ditr

i R ditr
j T ditr

k

य़e capital le॒ers stand for the participants of each of the construction (E੖ector – to
have a di੖erent initial thanCausee,A੖ectee;Agent,Recipient, Theme); the upper index
tells the type of construction these participants appear in (in this formula, causative
and ditransitive); the subscript le॒er indices the identity of marking (in this formula,
pairwise: e੖ector = agent = i, causee = recipient = j, a੖ectee = theme = k).

य़e salience of the relationship between causatives and ditransitives is not ques-
tioned. Nevertheless, the reference ditransitive construction must be selected with great
caution. As highlighted in Marge॒s and Austin (2007) (aॏer Comrie (2003), Newman
(1998), and Marge॒s (2007)), the verb ‘give’ is oॏen irregular and thus is not a typical
representative of a ditransitive class, if there is any. In other words, if one a॒ests a sim-
ilarity between the argument pa॒ern of ‘give’ and the argument pa॒ern of a causative,
they both likely exhibit the same ditransitive-like pa॒ern. However, if the causative
pa॒ern is not identical to the pa॒ern for ‘give’, it does not mean that the causative does
not belong to the ditransitive class – perhaps, it is the verb ‘give’ that does not. In my
research, I try to account for this situation and, in some languages, I come across the
peculiarities of the ‘give’ verbs rather than those of causatives. For a quantitative typo-
logical study, a strict formal de੗nition of the ditransitive class would be required.

य़e second relation (causee = instrument), although it seems intuitive, appears to
entail some questions and diਖ਼culties. Already while discussing the very ੗rst French
examples, Kemmer and Verhagen (1994, 130) notice that French “distinguishes marking
of simple physical Instruments from marking of more abstract means”, consider (25).

(25) a. FRenchCreus-er
dig-inf

le
det.def.m.sg

sol
ground

avec
with1

une
det.indf.f.sg

pioche
pickaxe△

‘To dig the ground with a pickaxe.’□

Larousse.fr. Dictionnaire de français Accessed: 2026-05-01

b. FRenchElle
she

a
aux.3sg

prouv-é
prove-ptcp.pst

ça
this

par
with2

des
det.indf.pl

exemple-s
example-pl△

‘She has proven that by means of examples.’ Kemmer and Verhagen 1994, p. 130

Importantly, only par (glossed as ‘with2’ above) can introduce causees in French causa-
tives, but never avec (glossed as ‘with2’). For this particular case of French, the authors
insist on relating par-causees to instruments: “We consider such means-instrument con-
structions to fall under the rubric of an instrumental clause type and expect that the se-
mantics of the speci੗c instrumental marker in a given language will ੗gure in the relation
of the simple and the TC causative clause types” (Kemmer and Verhagen 1994, 130).

However, when coming to German examples (Kemmer and Verhagen 1994, 132), the
authors a॒est an alternation between two di੖erent cases: accusative and what they call
“agentive” (introduced by the preposition von).

77



(26) a. GeRmanEr
he

liess
let

sein-en
his-acc

Sohn
son

den
def.m.sg.acc

Brief
le॒er

abtippen
oोype△

‘He made his son type the le॒er.’

b. Er
he

liess
let

den
def.m.sg.acc

Brief
le॒er

von
by

sein-em
his-dat

Sohn
son

abtippen
oोype△

‘He had the le॒er typed by his son.’ Kemmer and Verhagen (1994, p. 132, (7))

None of these cases was predicted in the initial statement of possible relatable con-
structions. य़e authors explain the di੖erence between two German causative construc-
tions with the same criteria as they explain the competition of constructions with dative
and instrumental causees in Hindi and Kannada (Kemmer and Verhagen 1994, 131, 132).
As a result, the authors suggest an (intermediate) conclusion that posits an opposition
“agentive or instrumental vs. dative or accusative”, shiॏing on the ੘y to a tripartite dis-
tinction “accusative vs. dative vs. instrumental or agentive”. Consider a larger context
below.

It [the peripherality of causee coding] also relates to which participant is
viewed as more a੖ected: the more a੖ected the participant, the more object-
like and, therefore, central it is to the event as a whole. य़us, agentive and
instrumental marking (whichmay, in some languages, be the samemarking)
are consistently associated with more peripheral participants, which have
more control over their actions and are less directly a੖ected. In contrast,
dative and accusative participants are more central participants with less
independence of action and a greater degree of conceived a੖ectedness. य़e
dative is intermediate in terms of these properties, while the accusative is
the polar opposite of the instrumental and/or agentive.

Kemmer and Verhagen (1994, 133–134)

Language Possibilities for causee marking Source(s)
Dutch ∅ vs. Dative vs. Agentive/instrumental Kemmer and Verhagen (1994)
French Dative vs. Agentive/instrumental Hyman and Zimmer (1976)
German Accusative vs. Agentive/instrumental Comrie (1976)
Hindi Dative vs. Instrumental Saksena (1980)
Kannada Dative vs. Instrumental Cole (1983)
Mongolian Dative (= Agentive) vs. Instrumental (not given)
फ़echua Accusative vs. Dative vs. Instrumental Cole (1983)
Table 10: Variation in case marking on causee of causative-of-transitive (reproduced

with minor modi੗cations from Kemmer and Verhagen 1994, 137 )

At the end of the same section, the authors provide a list of languages with several
causative-of-transitive constructions and annotate the cases used for causee marking
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(see Tab. 10). What is most important for the current focus of this section is the partial
overlapping of instrumental and agentive in some languages. य़ese data seem to need
further speci੗cation. य़us, if the French par (glossed as ‘with2’ in (25)) can be regarded
as both agentive and instrumental, or, to be more precise, a syncretic marker for both
agentive and instrumental, the German von in (26) de੗nitely can not. As for Kannada,
according to Dryer (1982, 313), instrumental is also used for agents in passive construc-
tions; thus, it should be labeled as “Agentive/instrumental”. य़e syncretism of dative
and agentive in Mongolian is unknown to me. Argument strategies used in its not quite
close relatives, namely, Kalmyk (Mongolic) and also Bashkir and Mishar Tatar (Turkic),
are in fact peculiar, see Section 6.1.1.4).

य़us, two important messages follow from (25). First, there are other constructions
in addition to ditransitive and instrumental to which causatives-of-transitives can be
related. Second, the instrumental case is oॏen, but not always, syncretic with the “agen-
tive” case, i. e., the one used for demoted agents in passive constructions.

Relating causatives to instrumental clauses seems quite logical from both syntactic
and semantic points of view. य़e semantic reasoning provided in Kemmer and Verhagen
(1994) relies mainly on relating the causee to some kind of an animate instrument, al-
though not a prototypical one. Indeed, in many causative constructions (especially with
non-defeasible ones), the instrumental component of the meaning is very prominent.
From the syntactic point of view, in RRG, instruments can be oblique core arguments,
while demoted agents in passives usually are not. य़e default rule of assigning the in-
strumental case in RRG is, very basically, to the second-agentive participant of a clause
(which is the causee, given the choice of three options), see details in Section 2.5.3. य़us,
treating cases of agentive/instrumental syncretism as instrumental has its advantages.

In my sample, there are three types of languages related to instrumental/agentive
marking. First, languages like Finnish (Section 6.1.3), where causees are marked like
instruments but di੖erently from demoted agents in passives. Second, languages like
Bashkir (Section 6.1.1.4), where causees are marked like demoted agents, but unlike in-
struments. Among the languages listed in Tab. 10, German lassen-causatives belong to
this type. य़ere is no reason to postulate any underlying passivization in these con-
structions, like Comrie (1976) did. य़e same reasoning of just relating the participants
and ੗nding similarities in the usage of case markers applies to passive constructions
as it applies to ditransitive and instrumental ones. य़ird, languages like Kannada (Sec-
tion 6.1.1.1.3), where the same marker is used for all three types of participants: causees,
instruments, and demoted agents. For clear cases, like Finnish and Bashkir, I claim a
relation to a single construction in my analysis. Since disambiguation between instru-
mental and agentive is not systematically done in most studies, I tried to ੗nd data to
support the relation to a single construction where possible. य़ough there are still lan-
guages that genuinely have a syncretic marker for both demoted agents and prototypical
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instruments, and the same marker is used for causees. Contrary to the decision made
by Kemmer and Verhagen (1994), I decided to put these syncretic languages under the
same type as Bashkir, i. e., to highlight their relation to demoted agents rather than to
instruments. य़e main motivation for doing so was that in quite many other studies (in-
cluding Kemmer and Verhagen (1994); also Van Valin (2018a) and some others), the same
analysis is applied to Kannada (which is the language of a syncretic type) and to French
(which can be related to the instrumental type with a certain limitation, but undoubtedly
੗ts the demoted agent type).

While discussing the fact that causee marking sometimes resembles the marking of
demoted agents in passive constructions, Kemmer and Verhagen (1994) ੗nd it unsurpris-
ing for their semantic approach and the opposition between more topical (dative) and
less topical (instrumental) causees: “passive agents are also rather nontopical, fairly dis-
pensable participants. If the agentwere (authors’ emphasis) topical, of course, one would
not use a passive construction at all” (Kemmer and Verhagen 1994, 135). य़e authors em-
phasize that Finnish has causees marked as instruments, but not demoted agents, which
speaks against analyzing all syncretic cases as relatable to demoted agents. Although the
authors seem to lack an example of a language where causees are relatable to demoted
agents, not instruments (meanwhile, German could serve as a good example), they o੖er
a possible explanation for this situation: “Where the marking found on causees and pas-
sive agents excludes (prototypical) instruments, then the marker incorporates the just-
mentioned speci੗cation in its semantics, but in addition speci੗es agentivity” (Kemmer
and Verhagen 1994, 136). य़e “just mentioned speci੗cation” is “a dispensible, nontopical
causal intermediary”, and it arises with instrumental causees. य़us, the authors seem to
stick to the instrumental analysis of syncretic forms (and even of German) in the absence
of more data. Since I have the data from Bashkir, I can o੖er a more precise analysis of
all three types of causees.

Kemmer and Verhagen (1994) is by far not the only study that uses the reasoning of
comparing two constructions of a language to learn more about one of them. Internal
language comparison has been a standard in typological studies for some time. For ex-
ample, WALS, one of the most renowned typological databases, has a chapter and a map
that answer the question: “Whether comitatives are marked in the same way as (proto-
typical) instruments?” (Stolz, Stroh, and Urdze 2013) One could call this an investigation
of case syncretism (which, à propos, received quite some a॒ention within RRG in works
by Prof. Nakamura, Nakamura (2011) and Nakamura (2021)), which is also a fair def-
inition of the problem. From a methodological point of view, this chapter relates one
construction (comitative) to another (instrumental) and identi੗es the similarities and
di੖erences in the markers used. To cite more examples, the recently released Gram-
bank (Skirgård et al. 2023) formulates almost all titles of its maps as binary questions,
among which one can ੗nd, for instance, the following: “Can the recipient in a ditran-
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sitive construction be marked like the monotransitive patient?” (Feature GB105). य़is
relates one type of argument marking in ditransitive constructions to another construc-
tion, namely, the monotransitive construction. य़ese and many other studies support
the usage of the method presented in Kemmer and Verhagen (1994) for other research
questions and other materials.

5.4 My approach illustrated

In this last section, before presenting my analysis (see Chapter 6), I would like to o੖er a
teaser of how it goes and what one might wish to pay a॒ention to while reading9.

First of all, the outcome of my analysis is not a typology in its proper sense. To
identify the type of work done for this chapter and the data structure that resulted from
it, I would rather use the word enumeration, i.e., an exhaustive list of possible options.
In other words, my goal was to present all the varieties of how argument marking in a
construction with a three-argument morphological causative might look like – and put
them as entities of the enumeration. य़e crucial di੖erence from a typology is that I do
not assign weights to these entities, considering them equally likely from a theoretical
point of view. A later quantitative typological study would show how many languages
fall into each category and how they are distributed worldwide.

य़e languages that are discussed in this chapter thus have not been selected on the
premises of typological representativeness. Instead, I focused mainly on languages that
have already received a॒ention in papers discussing causative constructions. य़is al-
lows me to make my results comparable to the prior scholarship. For some options in
the enumeration, it was diਖ਼cult to ੗nd well-debated languages, so I resorted to ੗eld-
work data and to extracting the necessary information from descriptive grammars. For
this reason, my data contains several pairs (or even larger groups) of genetically closely
related languages. फ़ite oॏen, when I was trying to explain something in one language,
I ended up comparing it to its relatives, and it brought new insights. Sometimes I came
across a language and was unable to ੗nd literature on its causative constructions, but I
realized that its relative is much be॒er studied. Instead of eliminating languages, I kept
them in the sample, as they still illustrate my line of reasoning, and no representative-
ness constraints prevent me from keeping all the languages I ੗nd ੗॒ing. य़e whole list
of languages used throughout this work can be found in the Index of Languages.

य़is thesis stems from the question “What would a language do when forced to add

9य़e ੗rst public demonstration of the method I use in this thesis – or of its preliminary idea – was
the talk at the 17th Conference on Typology and Grammar for Young Scholars (Generalova 2020h). I
am especially grateful to the audience for constructive criticism and valuable comments on individual
languages, and to Peter Arkadiev for pointing out the inconveniences in theworks of RankoMatasović and
for suggesting additional literature to me. य़is talk is referenced here mainly for bookkeeping purposes
because the method presented in the thesis has signi੗cantly evolved since then.
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an argument to the transitive clause?” A logical but not very informative answer would
be: “Use one of its means to encode it”. य़us, the goal of this chapter is to discover,
describe, and discuss how exactly it can be done.

Working within the functionalist perspective, I would like ੗rst to assess the means
of expressing arguments in three-argument causative constructions within a language.
I would like to see what other syntactic positions and/or semantic roles receive the same
marking as the elements of causative constructions. Relating causative constructions to
other types of sentences in a language would help clarify how exactly the arguments of
causatives are perceived and construed. I assume that there will be a closed set of those
strategies, which is the enumeration I am looking for.

य़e easiest possible strategy for marking arguments in a three-argument causative
construction would be to reuse a strategy that already exists in a language. य़e ੗rst
candidate would be a non-derived three-argument construction, namely, a ditransitive.
So, if a language has ditransitive constructions, it is predictable that the same pa॒erns
would be used for three-argument causative constructions. In this case, two ways of
argument marking are theoretically possible, see (27) and (28).

(27) E caus
i C caus

j A caus
k : A ditr

i R ditr
j T ditr

k

(28) E caus
i C caus

k A caus
j : A ditr

i R ditr
j T ditr

k

By de੗nition of the causative construction (see Haspelmath and Müller-Bardey (2004)
and Dixon (2000) cited in Chapter 1), the e੖ector (the causer) receives the same marking
as the actor of monotransitive and ditransitive constructions. However, no such restric-
tion is, by de੗nition, applied to other participants; hence the two options. य़e strategy
illustrated in (24) is described and discussed in Section 6.1.1.1.1, while the strategy (28)
receives special a॒ention in Section 6.1.2.3.

य़e second type of strategy found in three-argument causative constructions would
have two markers used in prototypical transitive constructions and a third marker that
appears elsewhere in a language. In contrast to the previous case, this type of strategy
can be related to other constructions of a given language but not to a single one. In other
words, all three markers can mark arguments and appear in a given language, but no
other construction is found where all three appear together.

(29) E caus
i C caus

j A caus
k : A tr

i U tr
k : P other

j

A template for such a construction is shown in (29). य़e markers that are used for
the e੖ector (causer) and the a੖ectee of the causative construction are the same as in
a transitive construction (see i and k). य़e one used for the causee j appears on some
participant P in another construction. य़ere is a variety of constructions that can serve
as sources of these markers. One of the goals of this chapter is to trace similarities
between these constructions in terms of why all of them have something in common
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with three-argument causatives.

(30) E caus
i C caus

k A caus
j : A tr

i U tr
k : P other

j

य़eoretically, yet another pa॒ern of a three-argument causative can be related to two
other constructions of a single language, see (30). In this scenario, the marker i for the
e੖ector (causer) is, as usual, the same as the one for the actor in transitive constructions.
However, the marker for the undergoer of a transitive construction k is used not for
the theme of the causative (as in (29)), but for the causee. य़e theme of the causative
construction is, in turn, marked like some participant in another construction.

In practice, however, the realization of this pa॒ern is rather questionable. However,
some pa॒erns in world languages provide some data that prevents discarding this type
of constructions.

Finally, the third option for argumentmarking in three-argument constructionswould
involve only two markers. Some two participants thus would receive (seemingly) iden-
tical coding. Again, theoretically, there are two possible options, see (31) and (32).

(31) E caus
i C caus

i A caus
k : A tr

i U tr
k

(32) E caus
i C caus

k A caus
k : A tr

i U tr
k

य़e option demonstrated in (31) assumes that the causer and the causee receive identical
marking, while the theme is marked di੖erently. Since, by de੗nition, the causer is in-
tended to receive the psa-like marking in the clause, this strategy somehow contradicts
the initial de੗nition. In reality, causative constructions having argument pa॒erns like
in (31) are a॒ested. य़ey are shown and extensively discussed in Section 6.2.2.4.

य़e second option (32) is more widespread. It is a॒ested in languages with the so-
called di੖erential object marking (Section 6.2.3) and multiple (double) object construc-
tions (Section 6.2.1). य़ese cases are presented in Section 6.2.3 and Section 6.2.1.

All the subsequent sections of this chapter follow the same basic plan. First, language
data is presented, and insights from descriptive studies are given. Next, these ideas are
analyzed within the RRG and conform to the assumptions made in the current thesis.
य़is analysis leads to the formulation of the distinctive properties of each construction,
expressed as features necessary to describe it correctly and distinguish it from other
strategies. In traditional RRG analysis, these data are structured into constructional
schemas (Section 2.7), which are, in fact, provided at the end of each section. य़e chapter
concludes with a discussion of all constructional schemas to trace further generalizations
and unify axes of variation. य़is step leads to a constraint-based (Chapter 8) de੗nition
of the variety of three-argument causative constructions, which in turn is an important
step towards their implementation.
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Chapter 6

Argument structure and linking in
each strategy

6.1 Strategies without doubling

6.1.1 Causee like Recipient & Causee like Demoted Agent

य़e present chapter opens with the description of two constructions that have received
the biggest a॒ention in prior studies: Causee like Recipient and Causee like De-
moted Agent. First, I brie੘y overview each strategy. Next, I present classic analy-
ses of Kannada (Dravidian), a language that was mentioned in several early studies on
causative constructions (Cole 1983; Foley and Van Valin 1984). य़is language has both
constructions, Causee like Recipient and Causee like Demoted Agent, and their
competition was the main focus of prior analyses (starting from Hyman and Zimmer
(1976)). Aॏerward, I discuss Bashkir (Turkic), a language also having both causative
constructions in question. What di੖erentiates Bashkir from Kannada is that it marks
prototypical instruments and demoted agents in passives di੖erently, thereby shedding
light on principles overlooked in prior scholarship. Finally, I discuss the applicability
of prior analyses to the new data and suggest some additions to the rules of linking
in causative constructions of type Causee like Recipient and Causee like Demoted
Agent.

6.1.1.1 Strategies presented

6.1.1.1.1 Causee like Recipient य़e strategy Causee like Recipient comprises
three arguments marked identically to the participants of a ditransitive clause. य़e
causee receives the same case as the recipient (usually dative, but not necessarily, e.g.,
allative in Estonian, cf. (33) and (34)).
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(33) EstonianPille
Pille.nom

näi-ta-s
see-caus-pst.3sg

Maarika-le
Maarika-all

pilte
picture.paR.pl

‘Pille showed Maarika the pictures.’ Vihman 2004, p. 108, (4.16b)

(34) Estonian

Tartu
Tartu.gen

ülikool
university.nom

anna-b
give-3sg

üliõpilase-le
student-all

hea-d
good-paR

võimalus-t
opportunity-paR

ennast
oneself

igakülgselt
many-sided

arenda-da
develop-inf

‘य़e University of Tartu o੖ers a good opportunity to develop one’s interests in
many ways.’ Pool 2010: 239 cited in Tamm and Kivik 2017, p. 270, (1)

As the most agentive participant and the highest argument in the logical structure,
the causer becomes Actor (in macrorole terms) and psa (in syntactic terms). य़e a੖ectee,
as the lowest-ranking participant, becomes the Undergoer and the object. य़e third
argument, in RRG terms, receives no macrorole and becomes marked with the dative
case since dative is the “default” (elsewhere) case for non-macrorole core arguments
(Van Valin and LaPolla 1997, 533, 583). Van Valin and LaPolla (1997, 583) hypothesize
that this pa॒ern should be “the most frequent cross-linguistically”, following Comrie
(1976) where this claim was ੗rst made.

Again, I would like to draw a॒ention to possible terminological (or even conceptual)
under-speci੗cation in this claim: should it be dative or the case used for non-macrorole
arguments in underived ditransitive constructions? Some basic logic would support the
second option. If a language has prototypical underived ditransitive constructions, it al-
ready has a way to encode the non-macrorole core argument. I believe that for reasons of
economy, a language would demonstrate the same argument-marking pa॒erns in syn-
tactically similar constructions. य़us, featuring dative or any other case, the pa॒ern
a॒ested in ditransitive is the ੗rst candidate to be reused in other three-argument cores,
for instance, causatives with three core arguments, where the causee is a non-macrorole
participant. य़is is exactly where the strategy Causee like Recipient originates from
and why it is suspected to be extremely (if not the most) frequent.

However, if the causative construction is somehow di੖erent from the ditransitive
one, the usage of a di੖erent pa॒ern can be expected. Di੖erences in syntax, semantics,
and pragmatics of causative constructions, as well as features of individual participants
that lead to variation in three-participant causative constructions, will be examined in
detail throughout this chapter. My ੗ndings in this direction are summarized in the Con-
clusion (Chapter 7).
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6.1.1.1.2 Causee like DemotedAgent य़e strategyCausee like DemotedAgent
receives a॒ention in Van Valin and LaPolla (1997) primarily as an alternative to Causee
like Recipient.

(35) a. FRenchJe
1sg.nom

fer-ai
make-fut.1sg

mang-er
eat-inf

les
the.pl

gâteaux
cakes

à
dat

Jean
John

‘I will make John eat the cakes.’ Van Valin and LaPolla 1997, p. 582, (9.77b)

b. Je
1sg.nom

fer-ai
make-fut.1sg

mang-er
eat-inf

les
the.pl

gâteaux
cakes

par
by

Jean
John

‘I will have John eat the cakes.’ Van Valin and LaPolla 1997, p. 533, (9.22b)

c. [do′(1sg, ∅)] CAUSE [do′(Jean, eat′ (Jean, gâteaux)) & BECOME eaten′(gâteaux)]

Van Valin and LaPolla 1997, p. 583, (9.78b)

य़e analysis states that in examples like (35b), the French par-phrase is an adjunct,
judging by the fact that it can be omi॒ed. य़us, (35b) is a construction with a two-
argument core.

Interestingly, in RRG, both syntactic constructions (35a) and (35b) are described as
having identical logical structures, as in (35c). य़us, RRG postulates that syntactic dif-
ferences between these constructions originate not from the di੖erences of the predicate
but from the arrangement of arguments with the same predicate.

Of all possible ways of adjunct marking, French uses the par-phrase, which is also
used for demoted agents in passive constructions (see Van Valin (2005, 535) notes; cf.
by-phrase in English). Importantly, it is not the same preposition that is used for pro-
totypical instruments. As shown in (25) and discussed in Section 5.3, par can encode
abstract instruments (e.g., ‘prove sth with examples’), but not the physical ones.

य़eय़e French causatives shown above are clearly biclausal and thus fall outside the
scope of the present study. However, the mechanism of participant demotion a॒ested
there can be related to the one found in morphological causatives. य़e actor of the
matrix logical structure, i.e., the causer, outranks the actor of the embedded clause, i.e.,
the causee, having more actor-like properties. It thus becomes the actor of the whole
causative sentence. य़e second actor is then demoted to the periphery. It seems only
logical that it receives the same marking as another kind of demoted agents, i.e., in
passive constructions.

6.1.1.1.3 Data: Kannada One of the languages having morphological causatives
of both types Causee like Recipient and Causee like Demoted Agent is Kannada.
Kannada is a Dravidian languagewith rich casemorphology. According to Sridhar (1976,
p. 134, (16b)), it encodes recipients with the dative case. Demoted agents of passive con-
structions, as shown in Dryer (1982, p. 313, (24)-(25)), are marked with the instrumental.

86



य़us, morphological causatives in Kannada demonstrate clear cases of Causee like Re-
cipient (36a) and Causee like Demoted Agent (36b) constructions.

(36) a. KannadaAvanu-∅
3sg-nom

nana-ge
1sg-dat

tɩȳ-annu
tea-acc

kud-is-id-anu
drink-caus-pst-3sg.m

‘He made me drink tea.’

b. Avanu-∅
3sg-nom

nann-inda
1sg-ins

tɩȳ-annu
tea-acc

kud-is-id-anu
drink-caus-pst-3sg.m

‘He had/let me drink tea.’
Cole 1983:121 cited in Foley and Van Valin 1984, p. 384, (vi)

Similarly to French, the main focus of prior analyses of these constructions in Kannada
was not on describing each of them individually but rather on explaining why both
coexist in a single language andwhat distinguishes them. Again, it seems that this line of
analysis is due to the strong claim made in Comrie (1976) that participants marked with
cases other than the case used for indirect objects can appear in a causative construction
only when all positions to the right are ੗lled. In other words, Comrie predicted that
constructions like (36b) should not exist and launched research inmany languages aimed
at disproving this claim.

Foley and Van Valin (1984, 384–385) cites Kannada as an example of a language with
two options for causee coding. Examples (36) constitute a minimal pair to show that
both strategies are available for the same verb with the same NPs. य़is proves that
the di੖erence between the two ways of marking is actually the di੖erence between two
syntactic constructions and is not due to any lexical properties10.

य़e main line of Kannada analysis given in Foley and Van Valin (1984) is the same as
the one suggested for French. From the syntax-to-semantics perspective, two types of
linking are suggested. Crucially, both constructions link to the same logical structure.

Importantly, Kannada is one of the languages that use the same marker for proto-
typical instruments and demoted agents in passive clauses. As already highlighted in
Section 5.3, not all languages exhibit the same syncretism.

6.1.1.2 Analysis 1: eࢊ volitionality hypothesis

य़e main claim in Foley and Van Valin (1984, 384–385) is that the causees in (36) dif-
fer in their volitionality11. According to that, the instrumental causee is “the volitional
controller of the action”. य़e dative causee, in contrast, lacks volitionality.

य़is claim re੘ects observations in Cole (1983, 121). Commenting on the same exam-

10In fact, this minimal pair is not totally fair, although absolutely grammatical. य़ere exist some lexical
properties of the verb and of the nouns that in੘uence the choice between the two strategies.

11I use the term volitionality like it is used in Van Valin and Wilkins (1996), which, in turn, takes over
Fillmore’s Case Grammar.
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ples, the author notes that sentences like (36a) “are appropriate when the complement
subject is, for instance, an animal or a child, that is, an individual to whom volition is not
imputed”. In contrast, the strategy with instrumental marking, like in (36b), is appro-
priate when the causee “is a mature adult”. Animals and children are oॏen opposed to
“mature adults” on the scale of animacy, which, in turn, is closely related to volitionality.

However, this analysis requires some precision. In fact, the volitionality of the causee
might already be a consequence of a more general principle. For easier comprehension,
Foley and Van Valin (1984, 384–385) provides di੖erent English translations for (36a) and
(36b) (note that in Cole (1983, 121) both sentences (36) have the same translation ‘He
caused me to drink tea’). य़e Kannada sentence with the dative causee (36a) is translated
with the English verb ‘make’ corresponding to a construction where the causee is forced
to perform the action.

Also, English ‘make’-causatives are implicative, i.e., the action of the causee is im-
plied and must necessarily take place. Implicative causative constructions cannot be
followed by a counterfactual statement like *He made me drink tea, but I refused. In Cop-
ley andWol੖ (2014), this feature is called defeasibility (see comments in Section 3.10.2.1).
In a recent paper on the semantics of English causatives, Nadathur and Lauer (2020, 9)
formulate this as a suਖ਼ciency hypothesis: “given the occurrence of the cause, the oc-
currence of the e੖ect was guaranteed/inevitable, in a weak sense to be made precise”.
Note that being implicative (or non-defeasible) is a property of the causative predication
(or construction) as a whole, while volitionality is a property of an argument. य़ese two
parameters are strongly related but not identical; see discussion in Section 6.1.1.4.

य़e Kannada sentence with the instrumental causee (36b) is suggested to be trans-
lated with either ‘have’ or ‘let.’ English ‘have’-causatives are implicative (like ‘make’-
causatives), but the causee is claimed to be volitional (in contrast to ‘make’-causatives).
Cf. the comment on a ‘have’-causative sentence in Nadathur and Lauer (2020, 3): “[य़e
causer] issued a straightforward order or instruction to [the causee], which they then
obeyed without resistance or objection”. य़is la॒er part, concerning the lack of resis-
tance or objection, is linguistically conceptualized as the non-volitionality of the causee.
य़e fact that English ‘have’-causatives are implicative has also been con੗rmed by Van
Valin, personal communication.

English ‘let’-causatives are di੖erent from both ‘make’- and ‘have’-causatives because
they are not implicative. Once followed by a counterfactual statement, they do not lead
to unacceptable sentences: eࡋ mother let the child drink tea, but he refused. ‘Let’ has
a permissive meaning, which seems to entail the volitionality of the causee. However,
according to Nadathur and Lauer (2020, 27) inter alia, ‘let’ “can also occur in a range of
contexts involving non-volitional e੖ects”. Van Valin (personal communication) shares
this view of the English ‘let’-causatives. य़e idiom let go as in eࡋ policeman let go of the
prisoner suggests that the causee does not have much volitionality. Hence, the type of
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causation is more of an order rather than a permission. More prototypical constructions,
such asࡋe teacher let the student quit the room, but he refused, show that the volitionality
of the causee has li॒le relevance for the causer. In other words, the permission issued
by the causer might have some or no e੖ect on the causee. Whether the causee performs
the caused action or not is not within the causer’s control. य़us, English ‘let’ is not
necessarily combined with either type of causees (volitional or non-volitional), whereas
‘make’ and ‘have’ require a single kind each.

Going back to Kannada examples, I can now add some precision to the analysis: sen-
tences with dative causees (36a) are implicative with non-volitional causees; sentences
with instrumental causees (36b) are either implicative with volitional causees, or non-
implicative. य़is second dimension has not been included in this analysis before, but
will prove important when comparing Kannada with other languages.

6.1.1.3 Analysis 2: eࢊ Agentivity Implicature hypothesis

य़evolitionality hypothesis explains the choice of a given case in eachKannada causative
construction: volitional causees receive ins, and non-volitional causees receive dat. A
broader question is why this competition occurs at all. Since the competition of these
two strategies is fairly regular across languages, its explanation in terms of lexical id-
iosyncrasies would be insuਖ਼cient. य़ere should be a general rule that triggers di੖erent
argument marking.

य़is question receives due a॒ention in RRG studies. In Van Valin andWilkins (1996)
and Van Valin (2018a), the authors postulate an “agentivity implicature”. य़is term and
concept were ੗rst introduced in Holisky (1987), a study of intransitive subjects in Tsova-
Tush (also known as Batsbi, Nakh-Daghestanian). Put simply, the implicature situation
is formulated as follows: “with some verbs, agentivity is not a lexical property but rather
an implicature involving human (and high animate) e੖ectors… In the implicature case,
human e੖ectors may be interpreted as acting willfully and volitionally in the absence
of evidence to the contrary; the agentive interpretation can be blocked12” (Van Valin
2018a, 125). It is grounded on a pragmatic principle: “You may interpret e੖ectors and
e੖ector-themes which are humans as agents (in the absence of any information of the
contrary)” (Van Valin and Wilkins 1996, 309). One can clearly see that a key point in
this reasoning is the volitionality of the participant. However, the implicature approach
provides more precise pragmatic features that condition participants to be understood
as volitional or not.

य़e two possible interpretations of a sentence are thus formulated as blocking vs. fa-
12Again, this reasoning is not completely free from some lexical assumptions. य़e implicature arises

only “with some verbs”, apparently, having some common lexical properties, and tackles the animacy of
the participant (which is, in turn, a lexical property of nouns). य़us, when drawing this general conclusion,
one must remember that it is a trend rather than a rule applicable to some language items to a di੖erent
extent.
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voring of the agentivity implicature. A block (also called a disfavoring) of the implicature
in a causative construction means that interpreting the causee as an agent is impossible
(or not normal) (Van Valin and Wilkins 1996, 311, Van Valin 2018a, 127). य़is is directly
related to low volitionality. In contrast, favoring the agentivity implicature means that
the causee can be interpreted as an agent. Usually, in this case, it is highly volitional.

In Tab. 11, Van Valin (2018a, 127) summarizes ways of morphological marking of the
causee in relation to how the agentivity implicature is resolved.

Language
Base verb:

Disfavoring Favoring Intransitive
AGENT Implic. AGENT Implic. or Transitive

French Dative passive agent (par) Transitive
Japanese Accusative Dative Intransitive
Basque Absolutive Dative Intransitive
Kannada Dative Instrumental Transitive
Bolivian
फ़echua

Accusative Instrumental Transitive

Table 11: Alternations in causee coding in causative constructions (reproduced with
some adjustment from Van Valin 2018a, 127)

However, the situation in real languages is usually more complex. One important
thing initially not represented in Tab. 11 is the neutralization of the agentivity implica-
ture.

As noted by Holisky (1987), in many cases, the contrast between two coding options
is realized as a privative opposition.

For a large number of verbs . . . the ergative is unmarked and can con-
vey agentivity or non-agentivity. य़e form with nominative, as the marked
member of the opposition, is always interpreted non-agentively. For a smaller
number of verbs . . . however, the marking is reversed: the ergative is the
marked member of the opposition and is used to convey agentivity on the
part of the subject. य़e nominative is neutral, expressing nothing in partic-
ular about agentivity. Holisky (1987, 116)

Developing this idea, RRG postulates the same type of opposition for French pe-
riphrastic causatives. य़us, dative causees (introduced by the preposition à) are un-
marked, i.e., lack markedness. य़e other French causative strategy, using the preposi-
tion par, is the marked member of the privative opposition. Hence, it requires a speci੗c
way of resolving the implicature, namely, it must be interpreted as favoring it.

य़e situation in Japanese is somehow opposite to French (according to Van Valin
(2018a, 126)): “the case neutral to the agentivity implicature is the dative, while the ac-
cusative blocks it”. So, the marked members of the privative opposition in Japanese and
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French are associated with di੖erent strategies of the implicature resolution. I added this
information to Tab. 11, emphasizing in boldface the marked members of the privative
opposition.

From this, one more observation can be drawn: the dative case tends to encode the
neutralization of the implicature, be it the opposition of the marked favoring or the
marked blocking (consider non-boldface cases in Tab. 11). As noted in Van Valin and
LaPolla (1997, 589), this goes in line with the RRG analysis of the dative case as “the
default case for (non-macrorole) core arguments”. As the term ‘default’ can be used in a
very wide range of contexts and oppositions, I prefer the term ‘elsewhere case’ to capture
its tendency to be used in contexts without speci੗c marking.

य़e coexistence of two three-argument causative strategies with di੖erent causee
coding should then be analyzed using the agentivity implicature hypothesis as a multi-
step algorithm. First, one needs to ensure that the construction is eligible for the agentiv-
ity implicature. In the logical structure of the causative verb (with any possible language-
speci੗c and lexeme-speci੗c idiosyncrasies), there must be two participants that could
potentially be construed as actors. Second, one needs to ensure that the language is
sensitive to the resolution of this implicature. Usually, the presence of two implica-
tive causative constructions would be the reason to suspect this sensitivity. य़ird, one
needs to determine which member of the privative opposition is marked. A language
might need to explicitly encode either the favoring of the implicature (like French) or
the blocking of it (like Japanese). Finally, it comes to coding options.

य़e marked member of the opposition receives speci੗c marking based on several
factors: its macrorole status, general case assignment rules, language-speci੗c conven-
tions, and any lexeme-speci੗c idiosyncrasies. य़is marking process usually results in
the encoding of the causee as the prototypical undergoer in the situation of implicature
block. Conversely, when the construction favors the implicature, the causee tends to be
coded in the same way as the prototypical instrument or the demoted agent found in
passive constructions. In this situation, the unmarked member of the privative opposi-
tion generally receives ’elsewhere coding,’ as there are no particular rules governing its
marking. Most frequently, this unmarked participant is assigned the dative case.

A preliminary scheme of an updated coding algorithm is shown in Fig. 8 below. In
accordance with what has been described earlier, implicative causative constructions
yield four di੖erent coding strategies (see Strategies 1-4 in Fig. 8). Two of them (those
with unmarked members of the privative opposition, i.e., neutral towards the agentivity
implicature) oॏen end up being marked in the same way, usually with the dative as the
‘elsewhere’ case (see Strategy 2 and Strategy 3).

With respect to Strategy 4, the one explicitly favoring the agentivity implicature and
thus involving a volitional causee acting in an implicative context, Tab. 11 appears to
provide insuਖ਼cient data. First, it does not list any language with several causative con-
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Is the
causative construction

implicative
(non-defeasible)?

yes

Is the causee
volitional
i.e. Is the

Agentivity Impicature
favored?

NO
It is blocked

Is it the
marked member
of the opposition?

yes

Strategy 1

Undergoer-like case
(acc or abs)

no

Strategy 2

Elsewhere case
(dat)

YES

Is it the
marked member
of the opposition?

no

Strategy 3

yes

Strategy 4

no

minimal
agent demotion

takes place
(cf. passive)

Strategy 5

Agent-related case
(ins or like demoted agent)

Fig. 8. An updated algorithm of causee coding depending on implicativeness and
volitionality

92



structions based on intransitive verbs that would have a marked implicature-favoring
strategy. (In both lines about intransitive bases, the ‘favoring’ cell has dative, which
is assigned as the ‘elsewhere’ case.) One would predict instrumental appearing there,
following the usual RRG rule for the instrumental assignment (because only e੖ectors
competing for the highest macrorole are involved in the agentivity implicature, as well
as in the instrumental assignment rule) – see (37).

(37) Assign instrumental case to non-MR b argument if, given two arguments, a and b,
in a logical structure, with (1) both as possible candidates for a particular macro-
role and (2) a is equal or higher (to the leॏ of b) on the AUH, b is not selected as
that macrorole. Van Valin (2005, p. 110, (4.29))

Second, and closer to the focus of the present chapter, Tab. 11 does not make enough
distinction between coding options used for Strategy 4 with transitive bases. य़e French
data clearly indicate that the causee is marked like the demoted agent in a passive con-
struction and not like the instrument. As for Kannada and Bolivian फ़echua, Tab. 11
does not specify the scope of the instrumental case. In Kannada, the instrumental case is
known to mark demoted agents in passive constructions (Dryer 1982, p. 313, (24)-(25)).
Hence the question: is Strategy 4 in Kannada using the Causee Like Demoted Agent
or Causee Like Instrument pa॒ern? Comparing Kannada to French, one would hy-
pothesize that Strategy 4 yields Causee Like Demoted Agent pa॒ern, nonetheless,
more data would have been helpful.

Finally, it is unknown how Strategy 4 relates to what in Fig. 8 is called Strategy 5.
य़e two parameters – implicativeness and volitionality – have not been combined in a
single decision tree before. य़erefore, the branch concerning non-implicative causatives
is barely developed, resulting in a single Strategy 5. From (36b), one knows that causative
constructions that might have a non-implicative reading end up having an instrumental
causee in Kannada. Hence, Strategy 5 ends up in the same block as Strategy 4 in Fig. 8.

Given this extended protocol, one can then approach Kannada causatives (36) and
o੖er a re੗ned explanation of their di੖erences. If both (36a) and (36b) are implicative,
we learn that Kannada is a type of language that cares about marking the favoring of
the agentivity implicature. य़erefore, the instrumental case, which is expected for im-
plicature favoring, competes with the dative, assigned as ‘elsewhere case’. य़e question
is: what if one of these constructions is not implicative? One might predict that there is
minimal agent demotion in this case since the agent in a non-implicative causative con-
struction is neutral to the parameter of volitionality. Hence, one would predict that the
causee receives a marking similar to that of other demoted agents, e.g., those in passive
constructions.

In a cross-linguistic perspective, it is necessary to explore the contrasts between
implicative and non-implicative causees further to determine how exactly argument-
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marking strategies in non-implicative causatives are realized and whether they are dif-
ferent from pa॒erns a॒ested in implicative causatives, favoring the agentivity implica-
ture. य़ese questions are addressed in the next section with the help of evidence from
Bashkir and other language varieties.

6.1.1.4 Bashkir

Bashkir13 is a Turkic language spoken in the Bashkortostan Republic (Russian Federa-
tion). Unlike Kannada, it codes prototypical instruments and demoted agents in passive
constructions di੖erently, see (39) vs. (40) below. य़us, Bashkir sheds light on the pe-
culiarities of the strategy Causee like Demoted Agent without confusing it with any
other one.

6.1.1.4.1 New data In Bashkir, verbal causative derivations are very productive.
Although several causative suਖ਼xes can be a॒ached to intransitive or transitive bases,
according to Perekhval’skaya (2017, 238), their combination with the verbal stem is nor-
mally motivated by morpho-phonological reasons. य़e choice of argument-marking
pa॒ern does not depend on the suਖ਼x used.

य़ere are two causative constructions occurring with transitive verbal bases, see
(38). य़is is a minimal pair of examples featuring the same lexemes used in two di੖erent
argument-marking strategies14.

(38) a. BashKiRBabaj
old.man

ul-ə-nan
son-poss.3-abl

xat-tə
le॒er-acc

uqət-tər-a
read16-caus-ipfv△

‘य़e grandfather asks his son to read the le॒er.’□

b. Babaj
old.man

ul-ə-na
son-poss.3-dat

xat-tə
le॒er-acc

uqət-tər-a
read-caus-ipfv

‘य़e grandfather lets his son read the le॒er.’□

Perekhval’skaya 2017, p. 244, (16a-16b)

Dative, unsurprisingly, is primarily used for recipients in ditransitive constructions.
य़erefore (38b) is a clear instance of the Causee like Recipient strategy type. य़e

13Bashkir is the language with which I engaged as a ੗eld linguist (Generalova 2016; Generalova 2014).
य़erefore, I began learning RRG and applying its method, which led to a series of talks (Generalova 2020b;
Generalova 2019b; Generalova 2019c) and an article (Generalova 2020g). Even though these publications
re੘ect the early stages of my research, the line of analysis presented in the present thesis has evolved
much further since the last publication and is barely comparable to any of these prior works. य़e solution
presented in the thesis is more up-to-date than any prior version.

14In fact, most verbs usually demonstrate strong preferences towards one of these strategies. See
Perekhval’skaya (2017) for details.

16According to Perekhval’skaya 2017, the chunk uqət consists of the verbal root uqə and a fossilized
causative marker t. However, the verb uqət-tər-a does not behave as a double causative and has only three
participants. I modi੗ed the original glossing to avoid possible confusion.
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other strategy, as shown in (38a), requires a causee marked with an ablative. One of the
functions of this case is to mark demoted agents in passive constructions (Dmitriev 2008
[1948], 224, Yuldashev 1981, 145), see (39).

(39) BashKiRhin
2sg

jaqšə-lar-ðəŋ
good-pl-gen

tel-där-e-nän
tongue-pl-poss.3-abl

maqta-l-də-ŋ
praise-pass-pst-2sg

‘You were praised by the tongues of the best.’□ Dmitriev 2008 [1948], p. 224

Importantly, abl in Bashkir is not used for marking instruments. य़ey are normally
expressed by a phrase with the postpositionmenän ‘with’ (Yuldashev 1981, 135), see (40).
य़us, the argument marking strategy shown in (38a) can be classi੗ed as type Causee
like Demoted Agent and is de੗nitely not Causee like Instrument.

(40) BashKiRul
that

keše
person

beð-ðe
we-acc

qotqar-ðə
save-pst

jəlan-ɣa
snake-dat

tajaɣ-ə
stick-poss.3

menän
with

huq-tə
hit-pst

‘य़at person saved us, [s/he] hit the snake with a stick.’□

Ovsjannikova et al. 2019

Perekhval’skaya (2017) o੖ers an extensive comment on the contrast between causative
constructions demonstrated in (38a)-(38b):

< In (38a), > the old man discovers the contents of the le॒er by means of
the son (e.g., he comes up with this solution because he has forgo॒en his
glasses). य़e le॒er is most probably read aloud in the presence of the old
man. In (38b), the son is interested in discovering the contents of the le॒er.
He may read it on his own, in a place or time di੖erent from the situation of
causation. Perekhval’skaya (2017, 244–245)

य़is observation highlights the opposition between an implicative (38a) and a non-
implicative (38b) causative construction. It stands out that the action of reading in the
Causee like Recipient (38b) construction is more independent from the activity of
causation than in the Causee like Demoted Agent (38a) construction.

To underline the implicativeness of (38a), Perekhval’skaya (2017, 244) draws a par-
allel with an identical construction (41) in Mishar Tatar (a language variety genetically
very close to Bashkir).

(41) MishaR TataRRenat
Renat

zexrä-dän
Zukhra-abl

išek-ne
door-acc

jap-tɤr-a
close-caus-st.ipfv

‘Renat makes/ Zukhra close the door.’□ Bonch-Osmolovskaja 2007, p. 147, (4b)

Bonch-Osmolovskaja (2007, p. 147, footnote) states that in examples like (41), the
event denoted by the base verb is implied (= must happen) and that the causing action
cannot be contradicted. She explicitly states that it is impossible to continue the sentence
(41) with something like “but Zukhra does not obey him”. She also o੖ers a Russian
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translation of this example, emphasizing that Zukhra is treated almost as an inanimate
object (or force): “A more precise translation of (41) would be ‘Renat is closing the door
by means of Zukhra’ or ‘Renat sanctions Zukhra to close the door’ ” (boldface mine –
VG).

य़is comment suggests that the construction in (41) is at the extreme of the permis-
sion scale: the causer is the primary instigator of the event, and its will in੘uences the
causee’s actions. However, the causer does not permit (or let) the causee to perform the
action with some degree of independence. Instead, the causer orders, i.e., limits the in-
dependence of the causee. य़is axis cuts across the volitionality of the causee. In other
words, in causative constructions where the dimension of permissiveness plays a role,
the volitionality of the causee does not ma॒er.

Going back to Bashkir examples (38), one can thus state an opposition between an
implicative non-permissive (38a) (parallel to (41)) and a non-implicative permissive (38b)
construction. It is thus a di੖erent opposition than those demonstrated in Tab. 11.

According to Fig. 8, the implicative Bashkir construction should have a causeemarked
with a dative because the construction is implicative, and the agentivity implicature is
neutralized. However, Bashkir implicative causatives receive ablative causee marking.
य़e Causee like Demoted Agent strategy is predicted by Fig. 8 only in situations with
an explicit favoring of the agentivity implicature, i.e., with a marked volitional causee.
However, the study of Bashkir examples shows that this assumption does not hold.

6.1.1.4.2 An alternative analysis Since the agentivity implicature does not explain
the distribution of cases in Bashkir causative constructions, we need to provide an expla-
nation based on the speci੗c rules for using each case. य़e markedness of constructions
with the dative causee suggests that there must be a criterion for selecting the marked
pa॒ern over the unmarked one. In this section, I summarize claims from descriptive
studies on Bashkir. I also use data from Kalmyk (a Mongolic17 language spoken in the
Republic of Kalmykia, Russian Federation) and insights from descriptive studies on the
argument marking in Kalmyk three-argument causative constructions.

In descriptive studies, scholars discuss semantic categories that are important for
distinguishing the two causative constructions (illustrated above with (38a) and (38b))
from each other. Some data demonstrate that it is not the volitionality of the causee
that ma॒ers pragmatically, but its aञectedness. In other words, it is not that important

17Most of the Russian scholars, including all the authors cited in my work, de੗ne a typological entity
of a higher level, including Turkic, Mongolic, and Tungusic language families. य़is entity is called the
Altaic macro-family, or, most oॏen, Turkic, Mongolic, and Tungusic are called Altaic languages. य़e
problem statement and the debate concerning the salience of this classi੗cation entity can be found in
Starostin (1991). Most volumes by Western linguists, however, reject this notion, e.g., Pereltsvaig (2012).
य़e volume Robbeets (2015) uses the term “Transeurasian” in its title and o੖ers arguments in favor of
the Altaic hypothesis. य़e latest volume on the problems of Turkic and Mongolic languages seems to be
Rassadin (2019). Consider also Dybo (2017) for the summary of the current state of the debate.
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to what degree the causee demonstrates properties of an agent but to what extent it is
perceived as some kind of an undergoer.

In Bashkir, the causee never outranks the undergoer in having undergoer-like prop-
erties. Hence, when a causative verb is passivized, it is the accusative participant, not the
dative one, that becomes the psa. No other option is possible, whatever the causee mark-
ing. Consider (42) with the verb ‘cause-to-see’, which demonstrates a strong tendency
to be the head of causative constructions with a dative causee.

(42) BashKiR

täw-ðä
੗rst-loc

unəŋ
that.gen

urən-ə
place-poss.3

Bäläkäj
small

Boɣaðaq
Bugodak

kül-e
lake-poss.3

buj-ə-nda
length-poss.3-loc

kür-hät-el-gän
see-caus-pass-ptcp.pst

inde
yet

‘य़en its place was shown near the lake Small Bugodak.’□ Ovsjannikova et al. 2019

In (42), the verb ‘see’ is both causativized and passivized. Only one participant is overtly
expressed in this sentence, urən-ə ‘place’. Clearly, it is extremely improbable for this
noun to be the Causee and not the य़eme.

य़us, the Causee is never the Undergoer in Bashkir causative constructions. Nev-
ertheless, it can be close to the undergoer to varying degrees. According to descriptive
studies, in both examples (43)-(44), the causer is interested inmaking the causee involved
in the caused action. In terms of aञectedness, the causee in (43)-(44) is more a੖ected by
the action of the causer than in (45), hence dat vs. abl.

(43) BashKiRBala
child

besäj-gä
cat-dat

höt-tö
milk-acc

es-er-ä
drink-caus-ipfv

‘य़e child feeds milk to the cat.’□ Perekhval’skaya 2017, p. 241, (10b)

(44) BashKiR

Dilä
Dila

beð-gä
we-dat

üð-e-neŋ
3.sg-poss.3-gen

kejäw
mate

jeget-e-neŋ
boy-poss.3-gen

foto-hə-n
photo-poss.3-acc

kür-hät-te
see-caus-pst
‘Dila showed us the photo of her boyfriend.’□ Perekhval’skaya 2017, p. 243, (14)

(45) BashKiRAtaj
father

bala-lar-ðan
child-pl-abl

jeläk
berry

jəj-ðər-a
pick.up-caus-ipfv

‘य़e children are picking up berries upon request (order) of the father.’□

Perekhval’skaya 2017, p. 245, (17b)

An extensive discussion of the a੖ectedness of the causee can be found in Say (2009)
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(although the paper explores the Kalmyk language, the examples are constructed iden-
tically to the Bashkir ones, cf. (46a) // (43) and (46b) // (44)).

(46) a. KalmyKekə
mother

ürə-n-d-än
child-ext-dat-poss.Refl

xašə
porridge

id-ül-ǯä-nä
eat-caus-pRog-pRs

‘य़e mother feeds the porridge to the child.’□ Say 2009, p. 406, (25)

b. KalmyKBadma
Badma

gerg-n-ännj
wife-ext-gen.poss.3

zurəg
image

nan-də
me-dat

üz-ülə-v
see-caus-pst

‘Badma showed me a photo of his wife.’□ Say 2009, p. 406, (28)

Say (2009) makes the following observations. (One can note yet another usage of the
preposition “by means of” that appears consistently in comments by di੖erent authors.)

What I am talking about is that the causer’s goal in these cases is not the
change of state of the participant coded as the direct object, but a certain
impact on the causee. It is especially evident for verbs of the mental sphere
– it is clear, for example, that in (46b), the photo does not undergo any
change during the causing event; there is only the change of state of the
participant to whom it is shown. In (46a), the porridge, of course, undergoes
a signi੗cant change, but the idea of the causation is not tomake the porridge
vanish by means of the child but to feed the child, i. e, make him not hungry.

Say (2009, 407)

य़e analysis using the aञectedness feature explains why the causee sometimes is
closer to the Undergoer than expected. However, the same participant is selected as the
Undergoer in both causative constructions. य़us, Bashkir is di੖erent from languages
with “variable undergoer selection” (Van Valin 2005, 111) in RRG terms. No principle
concerning the second-lowest argument in syntactically accusative languages has been
a॒ested so far. य़erefore, the explanation from the Undergoer perspective for languages
such as Bashkir, Kalmyk, and Mishar Tatar is quite unexpected.

What is also found in descriptive studies is the analysis of the causee as a possible
instance of a non-prototypical recipient. Indeed, the strategy with the dative causee is
preferred with verbs having a recipient/bene੗ciary role, as shown (43)-(44) for Bashkir
and (46) for Kalmyk. Perekhval’skaya (2017) notes that verbs of ingestion (like in (43)
) and verbs of experiencing (like in (44) ) are the most common predicates to occur in
constructions of type Causee like Recipient (i.e., with the dative causee marking).
Moreover, data from Ovsjannikova et al. (2019) suggest that the condition works in the
other direction as well: verbs of ingestion and experiencing occur in constructions of
type Causee like Recipient more oॏen than in constructions of type Causee like De-
moted Agent. य़e same observations are made by Say (2009) about causative construc-
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tions in Kalmyk. य़is could be a hint that similar mechanisms underlie the formation
and use of causative constructions across di੖erent groups of Altaic languages.

Commenting on Bashkir, Perekhval’skaya (2017, 241) notes that the strategy with
dative causee marking is mostly used when the action is “a bene੗t” for the causee (she
also notes that the bene੗t can be negative, i. e, a hindrance). य़e notion of bene੗t com-
bines both semantic properties named above: similarity to a recipient and a੖ectedness.
A bene੗ciary is normally a recipient in an action of some non-physical transfer, being
a੖ected by changing its state from lacking something into possessing something (or the
other way round in case of a “negative bene੗t”).

It is important to note that the choice of the verb does not condition the explanation
of the variable marking. Although there are verbs that tend to be used predominantly in
constructionswith dative causeemarking, some other verbs (e.g., ‘read’ in (38)) can occur
in either construction. य़e existence of examples like (38) requires, thus, a pragmatic
explanation of the argument structure variation. य़us, the feature of beneटt is assigned
to the causee only in some situations on pragmatic grounds, yielding the construction
with the dative as the marked member of the opposition.

य़e remaining question is the assignment of the beneटt feature in constructions with
ablative causee marking. It looks from the comments previously o੖ered to examine this
strategy that it is the causer who bene੗ts from the whole causative event. Consider the
comment in Perekhval’skaya (2017, 245) repeated: “[In (38a),] the old man discovers the
contents of the le॒er by means of the son (e.g., he comes up with this solution because
he has forgo॒en his glasses)”. It stands out clearly that the goal of the causative event is
to make the content of the le॒er known to the old man. Whether the son is a੖ected by
this action is irrelevant. Given that, it is appropriate to formulate the contrast between
the Bashkir strategies Causee like Recipient and Causee like Demoted Agent in
terms of bene੗ting. य़e default assumption for Bashkir (and, seemingly, Mishar Tatar
and Kalmyk) is that the causer bene੗ts from having the caused action done. य़erefore,
the causee is most oॏen marked as the demoted agent. य़e key property of the causee
acting as a force for performing the action is, in fact, its (potential) agentivity. To ensure
that the caused action takes place (which is obligatory, as Mishar Tatar data show), the
causer must ensure that the causee is able to perform it. In this light, the usage of the
same marker for the causee and the demoted agent appears very consistent: both of
them are highly agentive, but are not agents in the situation described by passive or
causative sentences.

य़us, one can formulate the distribution of the feature ‘bene੗t’, see Tab. 12. य़e
strategy Causee like Recipient is the marked member of this opposition, therefore, it
is emphasized with boldface in Tab. 12.

य़is opposition re੘ects observations from the descriptive studies but does not help
make RRG-inspired predictions about these strategies. Some of the examples can be
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Strategy type Causer Causee
Causee like Recipient (DAT) -ben +ben

Causee like Demoted Agent (ABL) +ben -ben

Table 12: य़e feature ‘bene੗t’ in Bashkir causative constructions

explained by postulating a special strategy for verbs that can take a recipient or bene੗-
ciary. य़ese are verbs of ingestion and of physical and non-physical transfer. य़e special
behavior of these verbs is not unexpected. Verbs of transfer are closest to prototypical
ditransitives and thus are prone to exhibiting the same pa॒erns. Verbs of consump-
tion are also oॏen somewhat di੖erent. Namely, the present work examines Lubukusu
(Bantu, see Section 6.2.1.2.5), where verbs of consumption also trigger a marked pa॒ern
of a three-argument causative construction, which is similar to ditransitives.

However, not all Bashkir examples can be explained using this lexical approach. It is
clear that there can be a pragmatic motivation for the marked choice of the bene੗ciary.
य़erefore, I suggest pu॒ing this information into the constructional scheme of Bashkir
causatives, see Fig. 9.

6.1.1.5 Summary

In Section 6.1.1.5, I have presented two causative strategies: Causee like Recipient and
Causee like Demoted Agent. I have previously o੖ered two analyses of the competition
between these strategies in a single language. I have shown that the axis of participants’
volitionality cuts across the axis of the construction’s implicativeness (non-defeasibility),
once both play a role in an analysis of a given sentence. I have drawn a॒ention to the
syncretism of marking prototypical instruments and demoted agents in passive in some
languages. To observe a clear case of the strategyCausee like Demoted Agent, I have stud-
ied the data from Bashkir, where this syncretism is not a॒ested. I have also shown that
the standard RRG analysis based on the Agentivity Implicature does not yield correct
analyses of Bashkir sentences. Hence, I have determined that the beneटt is the decisive
semantic feature determining argumentmarking in Bashkir. Overall, the observations in
this section show that the confusion between two functional positions – a prototypical
instrument and a demoted agent – has obscured prior analyses. A thorough typologi-
cal study aimed at delimiting syncretic situations from non-syncretic ones would be a
reasonable next step in research.
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Strategy: Causee like Recipient
Relatable to: passive
Argument encoding: E caus

i C caus
j A caus

k : A tr
i U tr

k : demA
pass
j

Macrorole assignment: E caus
a C caus

nmr A caus
ug

Special features: (1) unmarked, (2) Causer [+ben] Causee [-ben]
a. Causee like Demoted Agent

Strategy: Causee like Recipient
Relatable to: ditransitive
Argument encoding: E caus

i C caus
j A caus

k : A ditr
i R ditr

j T ditr
k

Macrorole assignment: E caus
a C caus

nmr A caus
ug

Special features: (1) marked, (2) Causer [-ben] Causee [+ben]
b. Causee like Recipient

Fig. 9. Constructional Schemas for Bashkir causatives

6.1.2 Other ditransitive-like strategies

6.1.2.1 Description of the strategies

If there exists the strategy Causee like Recipient, there must be, perhaps, the strategy
Aॐectee like Recipient. In fact, it also involves the set of markers used in non-derived
three-argument constructions, i.e., ditransitives. Contrary to the Causee like Recipi-
ent strategy, the a੖ectee would be marked as the recipient of a ditransitive construction,
whereas the causee would be marked as the theme of the ditransitive construction, see
(47) (same as (28); repeated below for convenience).

(47) A ditr
i R ditr

j T ditr
k : E caus

i C caus
k A caus

j

य़is syntactic marking implies a di੖erent macrorole structure as well. Namely, the
causee would be the Undergoer, and the a੖ectee would be the non-macrorole partic-
ipant.

One should regard the causative strategies Causee like Recipient and Aॐectee
like Recipient together with alignment pa॒erns of basic ditransitive clauses. In fact,
they mirror each other as indirective and secundative (Haspelmath 2005 aॏer Guer-
rero and Van Valin 2004) alignments in ditransitive constructions when related to the
monotransitive marking pa॒ern. Consider Fig. 10 illustrating hypothetical ditransi-
tive and causative alignments in a nominative-accusative language. In Fig. 10d entitled
“Causative 1”, cases used in the monotransitive construction (nom and acc) are assigned
just like they are in Fig. 10b “Ditransitive indirective”. Similarly, Fig. 10e “Causative 2”
corresponds to the ditransitive secundative alignment demonstrated in Fig. 10c. य़ere-
fore, once related to monotransitive constructions, both Causative 1 and Causative 2
seem to be equally predictable, just like both ditransitive alignments – indirective and
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W

Actor
Nom

य़eme
Acc

a. (Mono)Transitive alignment

Actor
Nom

य़eme
Acc

Recipient
Dat

b. Ditransitive indirective

Actor
Nom

य़eme
Ins

Recipient
Acc

c. Ditransitive secundative

Causer
Nom

A੖ectee
Acc

Causee
Dat

d. Causative 1

Causer
Nom

A੖ectee
Ins

Causee
Acc

e. Causative 2

Language Causative type Ditransitive type Causative strategy
Language A Fig. 10d Fig. 10b Causee like Recipient
Language B Fig. 10e Fig. 10c Causee like Recipient
Language C Fig. 10e Fig. 10b Causee like emeࢊ
Language D Fig. 10d Fig. 10c Aॐectee like Recipient

f. Causative Strategies summarized

Fig. 10. Causative strategies with respect to causative and ditransitive alignments
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secundative – are a॒ested in nominative-accusative languages18.
However, in the present work, I am interested in relating causative constructions

not only to monotransitives but also to ditransitives. य़e terms Causee like Recipi-
ent and Aॐectee like Recipient result from this comparison and do not account for
the underlying kind of monotransitive alignment. If a hypothetical language depicted
in Fig. 10 had a single ditransitive construction with indirective alignment (Fig. 10b),
Causative 1 (Fig. 10d) would be considered Causee like Recipient (both marked dat),
and Causative 2 (Fig. 10e) would be considered Causee like emeࢊ (both marked acc).
Note that in this case, Causee like emeࢊ ̸= Aॐectee like Recipient. In Fig. 10b
and Fig. 10e, the य़eme and the Causee have the same case, namely, acc. However, the
alignment does not state that the third member of each construction bears the same case.
In Fig. 10b and Fig. 10e it is exempli੗ed with dat and ins respectively. If a language has
a secundative ditransitive construction (Fig. 10c), causatives like Fig. 10e are considered
Causee like Recipient. Causatives like Fig. 10d would be of type Aॐectee like Re-
cipient. Once again, one cannot be sure that the remaining participants’ cases are the
same. All these options are summarized in Tab. 10f.

A closer comparison of ditransitive and causative alignments leads to the postula-
tion of three ditransitive-relatable causative strategies: Causee like Recipient,Causee
like ,emeࢊ Aॐectee like Recipient (see Tab. 10f). Grounding on these observations,
one can formulate the relationship between ditransitive and causative assignments as
follows:

(48) a. If both – the ditransitive and the causative – constructions follow the same
alignment pa॒ern (either indirective or secundative), the causee receives the
same marking as the recipient of a ditransitive.

b. If both – the ditransitive and the causative – constructions follow diञerent
alignment pa॒erns, two options are possible: (1) the causee receives the same
marking as the theme of a ditransitive OR (2) the aञectee receives the same
marking as the recipient of a ditransitive.

य़is conclusion answers the question of why constructions of typeCausee like Re-
cipient are extremely more frequent than the other two types. First, they are a॒ested
in languages with any ditransitive alignment (while each of the strategies Causee like
emeࢊ and Aॐectee like Recipient is a॒ested in languages with one type of ditran-

18य़e simplest support for this claim can be obtained in WALS (Dryer and Haspelmath 2013) by com-
bining features “Alignment of Case Marking of Full Noun Phrases” (Comrie 2013) and “Ditransitive Con-
structions: य़e Verb Give” (Haspelmath 2013) on the same map. Of 137 languages taking part in the
intersection, 30 languages have standard nominative-accusative monotransitive alignment and indirec-
tive ditransitive alignment, and 3 languages have nominative-accusative monotransitive alignment and
secundative ditransitive alignment. य़e claim holds for languages with ergative-absolutive alignment as
well: 13 of them have indirective ditransitive alignment, and 5 – secundative ditransitive alignment. Al-
though this quick estimation does not take into account many other pa॒erns of alignment distribution, it
supports the possibility of another three-argument construction with any alignment in a language.
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sitive alignment only). Second, and most importantly, it is not very plausible that a
language would use di੖erent kinds of alignment for di੖erent three-argument construc-
tions. What reasons might lead to this is a topic for upcoming research in the typology
of alignment.

6.1.2.2 Data: Javanese

6.1.2.2.1 General concerns According to Dixon (2000), Javanese is suspected to
have the Aॐectee like Recipient type of causative constructions. However, there is
a strong doubt whether morphological causatives with transitive verb bases exist in Ja-
vanese at all.

A corpus study based on standard Javanese editorials and short stories a॒ests only 5%
(4 of 80 instances) of causatives-of-transitives, none of which is morphological (see Tab.
3 in Malihah (2014, 65)). य़ese data show that transitive-based morphological causatives
are very rare or even nonexistent in modern standard Javanese.

Besides, it is diਖ਼cult to tell causative constructions apart from ditransitive and ap-
plicative constructions, since verbal markers in Javanese are extremely syncretic. य़is is
the second major concern about Javanese causative constructions – maybe they belong
to another type of constructions, where the pa॒ern they exhibit is less uncommon.

However, some papers focusing on other varieties of Javanese report that causative-
of/transitive constructions can still be present. Most sources (Suhandano 1994; Hem-
mings 2013; Nurhayani 2014) agree that morphological causatives in Javanese are built
with the suਖ਼x -ake. य़is marker is extremely syncretic: it also builds applicatives in
some other Austronesian languages and also appears on some other three-place pred-
icates in Javanese and other languages. Note that the suਖ਼x -ake is oॏen glossed as
caus, which is only partially salient. In fact, it is a highly multifunctional morpheme.
For this reason, I decided to follow the glossing tradition in Sofwan (2010) and give no
interpretative gloss label to this morpheme, cf. the label ‘AKE’ in (49)-(50).

(49) JavaneseSri
Sri

ng-uyak-ake
act-chase-AKE

asu-ne
dog-def

marang
to

Bambang
Bambang△

‘Sri held out the dog to chase Bambang.’ Suhandano 1994, p. 67, (104b)

(50) Malang Javaneseaku
1sg

mangan-aké
act.eat-AKE

iwak
੗sh

menyang
towards

kucing
cat△

‘I fed the ੗sh to the cat.’ Hemmings 2013, p. 170, (10a)

Direct objects in Javanese receive no case or prepositional marking. य़ey are placed
immediately aॏer the verb, which is a special position where only direct objects appear.
Noun phrases that are placed aॏer direct objects are preceded by prepositions and called
“oblique” in Suhandano (1994, 35).
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Although the same verbal suਖ਼x is used in both (49) and (50), the marking pa॒erns
are di੖erent. In (49), the causee (dog) is the direct object, and the a੖ectee (Bambang) is
oblique. In (50), the cat is the agent of the eating, i.e., a causee. It is placed in the position
of an oblique and preceded by a preposition. य़e a੖ectee (टsh) is the direct object. Note
that, according to source papers, examples (49) and (50) are taken from di੖erent varieties
of Javanese.

Example (49) from Suhandano (1994, 67) has been cited in many other papers, includ-
ing Dixon (2000). However, to my knowledge, no other source gives any other example
of a causative derived from a transitive activity verb. Qomariana (2016) cites an exam-
ple from Malang Javanese with the verb ‘open’, but the verb has a di੖erent suਖ਼x (-no,
not a॒ested in standard Javanese), and the sentence has a strong applicative meaning.
Example (50) from Hemmings (2013, 170) has a verb of ingestion as its base. However,
Hemmings (2013, 174) notes that the suਖ਼x -ake in this sentence does not increase the va-
lency but preserves it. Ingestive verbs are known for their unusual behavior in causative
constructions. Some evidence of that has already been shown in Bashkir (Section 6.1.1.4);
see also the discussion about Lubukusu (Section 6.2.1.2.5).

य़e di੖erence in verb classes is vital to the discussion of causatives that can be re-
lated to ditransitives. As shown in Section 6.1.1.4, in causatives based on verbs of physi-
cal or abstract transfer (including verbs of ingestion), the causee exhibits some properties
of a prototypical recipient. Given that the verbal markers for both causative and ditran-
sitive constructions are identical, one might question whether Javanese causative-of-a-
transitive constructions exist at all. Or they are merely ditransitives and thus cannot be
related to them.

6.1.2.2.2 Possible causative interpretation Let us nevertheless assume that (49)
and (50) are causative constructions. य़e marking they exhibit resembles a pure ditran-
sitive construction illustrated in (51) built with the same suਖ਼x -AKE.

(51) JavaneseAli
Ali

m-(w)eneh-ake
act-give-AKE

dolanan
toy

iku
def

marang
to

Zahra
Zahra

‘Ali gave the toy to Zahra.’ Sofwan 2010, p. 66, (70a)

In this ditransitive construction, the theme stands in the syntactic position of the direct
object, and the recipient is expressed in the second postverbal slot, preceded by the
preposition marang.

Causer Causee A੖ectee
(49) Sri dog-def marang Bambang
(51) Ali toy def marang Zahra

Actor य़eme Recipient

Table 13: Relation of type Aॐectee like Recipient between (51) and (49) in Javanese

105



For the relation between (51) and (49) to qualify as Aॐectee like Recipient, it is
necessary for both constructions to have the same number of core arguments. As for
prototypical give-like constructions, Suhandano (1994, 39) and Sofwan (2010, 66) agree
that oblique objects in them belong to the core. य़is conclusion relies on the fact that
PPs in sentences like (51) cannot be omi॒ed. Two-argument sentences with give-verbs
are reported ungrammatical, which is a clear indication of three-argument cores in sen-
tences like (51).

On the other hand, in constructions that do not involve a transfer of possession, the
status of oblique objects is not totally clear. Remember that Hemmings (2013, 174) ana-
lyzes (50) as a sentence without the valency-increase. य़us, Hemmings (2013, 174) trans-
lates the verb mangan-aké as ‘give as food’. य़e theme (टsh in (50)) is a well-expected
object of this verb.

When discussing applicative usages of the suਖ਼x -AKE, Sofwan (2010, 66) and Hem-
mings (2013, 168–169) agree that no three-argument predicate is built. य़e applicative
is believed to replace the former direct object with a new one without increasing the
valency of the predicate.

Causative constructions with the suਖ਼x -AKE can resemble either give-like ditran-
sitive constructions and have three arguments or applicative constructions with -AKE
and thus have two arguments. Since morphological causatives of transitive verbs are
avoided (Malihah 2014), the impossibility of having three arguments in Javanese outside
of give-like constructions is more plausible.

य़e lack of examples like (49) does not allow us to postulate the presence of the
pa॒ern Aॐectee like Recipient in Javanese. य़us, the assumption at the beginning of
this section does not hold.

6.1.2.2.3 Type Causee like Recipient in Javanese For the sake of completeness,
one must mention that Javanese has another ditransitive construction (52). य़e verb is
marked with the suਖ਼x -i, and both non-subject participants are realized as bare NPs.

(52) JavaneseAli
Ali

m-(w)eneh-i
act-give-I

Zahra
Zahra

dolanan
toy

iku
def△

‘Ali gave Zahra the toy.’□ Sofwan 2010, p. 66, (71a)

Suhandano (1994, 63) and Hemmings (2013) claim that the suਖ਼x -i can also build cau-
satives, see (53)19. य़e corpus study by Malihah (2014, 65), however, does not a॒est any
causative-of-a-transitive with the suਖ਼x -i.

(53) Malang Javaneseaku
1sg

mangan-i
act.eat-I

kucing
cat

iwak
੗sh△

‘I fed the cat ੗sh.’ Hemmings 2013, p. 169, (6a)
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Once paralleled, these two constructions look identical. Further studies in Javanese
applicatives would show whether this pa॒ern also quali੗es as a causative-applicative
syncretism or is an instance of the Causee like Recipient type.

6.1.2.3 Summary

In this section, I have hypothesized the existence of two other causative strategies that
can be relatable to ditransitive constructions: Causee like emeࢊ and Aॐectee like
Recipient. Aॏer a careful look into ditransitive alignments, I o੖ered a hypothesis on
why these strategies are very infrequent. Aॏerward, I questioned the existence of mor-
phological causatives derived from transitive verbs in modern standard Javanese and
discarded their possible classi੗cation as type Aॐectee like Recipient. I also provided
some data from another variety of Javanese that might have causatives of type Causee
like Recipient. However, the syncretism of the verbal markers in Javanese leaves the
question of whether these constructions count as causatives or applicatives open.

6.1.3 Causee like Instrument

Instrumental constructions, i.e., clauseswith prototypical instruments like John broke the
window with a hammer, are believed by Kemmer and Verhagen (1994) to be the second
relatable construction for causatives (together with ditransitives). Section 6.1.1.5 showed
that many languages use the same marking for prototypical instruments and demoted
agents in passive (e.g., Kannada). It also showed a language that marks causees like
demoted agents but not like instruments (Bashkir).

य़is section showcases another strategy: when causees are marked like instruments
but not like demoted agents. य़e illustrative language of that kind is Finnish (Uralic >
Finnic).

6.1.3.1 Data: Finnish

In Finnish, causees are typically marked with the suਖ਼x -lla ‘adess’, see (54), which is
di੖erent from the marker used for demoted agents in passive, see (55).

(54) FinnishMikko
Mikko

kuiva-॒a-a
dry-caus-3sg

pyykki-nsä
laundry-poss.3

naapuri-lla-an
neighbour-adess-poss.3

‘Mikko has his neighbour dry his laundry.’ Nelson 1999, p. 148, (10b)

19However, Nurhayani (2014, 59) does not support this claim.
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(55) a. FinnishSatu
Satu.nom

tapa-॒-i
kill-caus-pst.3sg

etana-n
slug-acc

Diane-lla.
Diane-adess

‘Satu had Diane kill the slug.’

b. *Etana
slug.nom

tape-॒iin
kill-pass.pst

Diane-lla.
Diane-adess.

* ‘य़e slugs were killed by Diane.’ Manninen and Nelson 2004, p. 222, (20)

According to Karlsson (1999, 115), the -lla marker, which is traditionally glossed as
adess, “oॏen means location ‘on top of’ or ‘near’, ‘owner’, or ‘instrument’ by means of
which an action is performed”. Examples like (56) prove that the -lla suਖ਼x is used for
marking prototypical instruments.

(56) FinnishHän
3sg

kirjoit-taa
write-pRs.3sg

kynä-llä
pen-adess

‘He writes with a pen.’ Karlsson 1999, p. 116

It is not uncommon for Finnish locative cases to have non-locative usages. For in-
stance, Vainikka (2015, 130, fn. 2), focusing mainly on elative, reports non-canonical
usage of ablative and also adessive: “Adessive case is the case of some instrumental
phrases (sekoiࡇaa kauhalla ‘to mix with a spoon(ADE)’) and the case of the ‘agentive’
NP in causative constructions (as pointed out to me by U. Nikanne)” (emphasis mine –
VG)). Toivainen (2015, 113) goes further in stating that “the adessive is counted as an
instrumental case in its instrumental use, otherwise it is a locative case”. Pushing the
perception of adessive as instrumental to the extreme, Pylkkänen (1997) even glosses the
-lla suਖ਼x as ins, see (57) with original glossing kept.

(57) FinnishKalle
Kalle.nom

rakenn-u॒a-a
build-caus-3sg

talo-n
house-acc

Peka-lla.
Pekka-ins

‘Kalle has Pekka build a house.’ Pylkkänen 1997, p. 3, (6)

य़is notation is especially useful when discussing causative constructions since purely
locative cases are very unlikely to appear on core arguments. In mywork, I gloss the suf-
੗x -lla as adess as in traditional grammars, acknowledging that this primarily locative
case can also be used in an instrumental function. In turn, I call the strategy of argument
marking in Finnish constructions with a morphological causative Causee like Instru-
ment.

Locative vs. non-locative usages of Finnish cases can be approached from the per-
spective of predicative vs. non-predicative adpositions o੖ered in Van Valin (2005, 21–
23). According to it, “predicative adpositions function like predicates in that they con-
tribute substantive semantic information to the clause in which they occur, both in terms
of their own meaning and the meaning of the argument that they license” (Van Valin
2005, 21). A typical example of a predicative adposition would be a locative adposition
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in its locative usage: Kim put the book in the box (example by VanValin (2005, 22)). Pred-
icative adpositions introduce adjuncts. In contrast, non-predicative adpositions “do not
add any substantive semantic information to the clause and do not license the argument
they mark. Rather, their argument is licensed by the predicate, i.e., it is a core argument”
(Van Valin 2005, 21–22). An example of an English non-predicative adposition is to in
its non-locative usage, as in Kim gave the book to Pat.

Morphological cases can also be predicative and non-predicative. Hence, Finnish
locative cases in their locative usage can be perceived as predicative and thus introduce
adjuncts. In contrast, Finnish locative cases in their non-locative usage – namely, adess
in its instrumental function – could be regarded as non-predicative. य़us, it is suspected
of introducing core arguments.

6.1.3.2 A prior non-RRG analysis

Finnish causatives received an event-based analysis in Pylkkänen (1997), being an elab-
oration of Parsons (1990) (who, in turn, follows the general neo-Davidsonian approach).
According to it, the logical structure for (57) looks like (58).

(58) (∃e)[Agent(e,Kalle) & य़eme(e, Pekka) & (∃e’)[Build(e’) & Agent(e’,Pekka) & य़eme(e’,house) &

CAUSE(e,e’)]]

य़is structure basically tells the following: (i) Kalle and Pekka are participants of the
same (not named) event, Kalle being the Agent and Pekka being the य़eme; (ii) Pekka
and house are both participants of the event of building, Pekka being the Agent and house
being theय़eme; (iii) there is a causative relation between the ੗rst not named event and
the event of building.

य़e author notices that “detailed representations of event structure oॏen involve
more event participants than what seemingly are present in the syntax” (Pylkkänen
1997, 14). To ensure correct linking between the logical representation and the syn-
tactic structure, Pylkkänen (1997) uses two constraints. य़e ੗rst one, called uniqueness,
is formulated in (59).

(59) Uniqueness:
(i) For all eventualities En in a lexical representation L, every participant of En

must have a unique syntactic function.
(ii) No two syntactic functions can be linked to any one event participant of L.

Pylkkänen (1997, p. 8, (22))

य़e second constraint, called identity, states that some participants in the logical
structure are linked to the same syntactic constituent. Translating the representation of
identity o੖ered in Pylkkänen (1997, p. 9, (25)) into words, one gets the following linking
rule:
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(60) Two participants of the event structure can be linked to the same entity of the
syntactic structure if
(i) they are participants of di੖erent events
(ii) the rank of the second participant is one step lower than the rank of the ੗rst
one.

य़e mentioned ranks are determined based on the prominence hierarchy formulated
earlier in the paper (Pylkkänen 1997, 7) as the interaction of the two hierarchies shown
in (61).

(61) a. य़ematic Hierachy: Agent/Experiencer > Other > य़eme

b. Event Hierarchy: CAUSE(E1,E2)→ E1θH > E2θH

All these principles ensure the correct linking so that the Agent of the causing event
(e) in (58) Kalle is linked to the syntactic subject of (57), the य़eme of the cased event
(e′) house is linked to the syntactic object, and all the instances of the third participant
Pekka are linked to the single third argument of (57), which is marked with adess (or
ins in Pylkkänen’s terms).

6.1.3.3 An RRG analysis

Nevertheless, the analysis suggested in Pylkkänen (1997) does not tell much about the
speci੗city of the Finnish causative strategy. Why does the causee receive adess mark-
ing? Is it actually perceived as an instrument? Is it a core argument or an adjunct? य़ese
questions remain open.

A classical RRG argument would suggest that adess in its non-locative usage is a
non-predicative case and thus that Pekka-lla ‘Pekka-adess’ in (57) is a core argument.
य़e instrumental-like case is assigned to it by the general rule (see Section 2.5.3 for
details): bothKalle and Pekka-lla are e੖ectors, butKalle outranks Pekka-lla on the Actor-
Undergoer Hierarchy. य़us, Kalle receives nom and Pekka-lla receives adess, which, in
Finnish, is syncretic with ins (or is the ins).

However, there are several hints indicating that ‘Pekka-lla’ is in the periphery. Ini-
tially a locative case, even in a non-locative usage, adess still bears most of its locative-
like syntactic characteristics. Although there are elaborate systems of locative case
assignment (Nikanne 1997) and also some other works studying in much detail non-
locative Finnish cases (Kiparsky 2001), the non-locative usage of the locative case has
not received much a॒ention. Nikanne (2015) discusses how locative cases are assigned
and comes to the conclusion that “according to the distribution, binding, and predica-
tion facts, the locative cases and other semantic cases seem to form PPs where the NP in
the locative cases is embedded by some head. <…> य़e most plausible possibility seems
to be that the semantic cases are assigned by empty Ps, each of which corresponds to
exactly one locative case.” (Nikanne 2015, 86; see an earlier version in Nikanne 1989). In
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CLAUSE

CORE

RP
case:nom

mr:a

Kalle

NUC

build-caus

RP
case:acc
mr:ug

house-acc

RP-PERI
case:adess
mr:nmR

Pekka-adess

Fig. 11. य़e syntactic representation of Finnish causative-of-transitive (57) as a
two-argument core

Nikanne (1989), the author suggests that non-locative usages of locative cases (includ-
ing instrumental) are just interpretations. In Nikanne (2015, 81–82), speaking of posses-
sive constructions where adess marks the possessor, the author notes that sometimes
these sentences can be interpreted as either locative or possessive. However, sometimes
the locative (not the possessive!) interpretation is not possible. Given that, Nikanne
(2015, 82) concludes “that the possessive construction is lexicalized somehow”, making
no a॒empt to re-interpret the adjunct status of the adess possessor.

Given this, it seems plausible to postulate the structure of Finnish morphological
causatives based on transitive verbs as a two-argument core, as shown in Fig. 11.

6.1.3.4 Discussion

य़e next question is the place of Finnish constructions compared to constructions in
other languages.

If one compares the three positions in question where e੖ectors can appear – namely,
the Agent (of an active clause), the Demoted agent, and the Instrument – one can make
the following syntactic and semantic observations, see Tab. 14. In terms of syntactic
coding, the Agent di੖ers from the other two participants, as it is most oॏen marked as
the PSA (in accusative constructions). Both Demoted agents and Instruments are usually
non-PSA arguments or can even be adjuncts. In terms of semantic agentivity, Demoted
agents are equally high as Agents of active clauses. य़e fact of syntactic demotion does
not entail lower agentivity. In contrast, Instruments are less agentive.

Agent Demoted agent Instrument
syntactic coding PSA non-PSA non-PSA
semantic agentivity high high low

Table 14: Agent, Demoted agent, and Instrument compared
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Marking
Causee DemAg Instrument

Finnish adess not adess adess
Bashkir abl abl not abl
Kalmyk ins ins ins

Table 15: Marking of causees, demoted agents and instruments in Finnish, Bashkir and
Kalmyk

य़e distribution of the two features listed in Tab. 14 can give a hint why some lan-
guages use the samemarker for both Demoted agents and Instruments, while some other
languages do not (examples of di੖erent situations given in Tab. 15). If the di੖erence in
semantic agentivity is crucial for a language, di੖erent ways of marking are used for de-
moted agents and instruments (like Finnish and Bashkir in Tab. 15). If this di੖erence
is less relevant, a syncretic marker appears on both of these (e.g., Kalmyk in Tab. 15, or
also Kannada discussed in Section 6.1.1.1.3).

When it comes to the coding of the causee, in languages like Kalmyk and Kannada,
it receives the same syncretic marker. It is thus impossible to tell whether the causee
is marked like the demoted agent or the instrument. Nevertheless, this di੖erence is of
lesser importance in these languages, so calling this strategy syncretic without adding
further precision might be the analysis most adequate to the language reality. In con-
trast, languages like Bashkir and Finnish distinguish demoted agents and instruments
and relate causees to only one of them. य़us, for these languages, it makes sense to
distinguish between the strategies Causee like Demoted Agent and Causee like In-
strument. Hence, once a quantitative typological study aims to determine the frequency
of each causative strategy, it must be sensitive to the three strategies mentioned above.
Presumably, the syncretic strategy will appear more frequently than the non-syncretic
ones.

6.1.3.5 Summary

So far, Finnish causative construction has been known as a very rare representative
with a locative causee. In this chapter, I have re-analyzed it as relatable to the con-
struction with a prototypical instrument and questioned whether it is that rare. In addi-
tion, I drew a॒ention to the di੖erence between three strategies: Causee like Demoted
Agent, Causee like Instrument, and a syncretic one, where all the three participants
in question are marked identically.

6.1.4 Causee like Agent of a Converbial Clause

Continuing the line of the strategy Causee like Demoted Agent, one needs to pay
special a॒ention to Nivkh. (य़is language is known to have a very special causative
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strategy, where the agentivity of the causee plays the central role. In prior studies, in-
cluding Dixon (2000), Nivkh was claimed to have a special causative construction that
could not be related to any other. In this section, I suggest relating Nivkh causatives to
certain converbial clauses and discuss how Nivkh data contribute to understanding the
argument structure of causatives in general.

6.1.4.1 Data: Nivkh

In Nivkh, the causee receives the case marker -aχ in constructions with both intransitive
(62) and transitive (63), (64) bases.

(62) NivKhytyk
father

p‘-oγla-aχ
poss-child-dat/acc

vi-gu-d
go-caus-fin

‘य़e father sent his son (away).’□ Nedjalkov and Otaina 2012, p. 51, (86b)

(63) NivKhytik
grandmother

n‘-aχ
1sg-dat/acc

mos
berry.pudding

amla-gu-d
taste-caus-fin

‘य़e grandmother let me eat the berry pudding.’□

Nedyalkov, Otaina, and Xolodovič 1969, p. 192

(64) NivKhytyk
father

p‘-oγla-aχ
poss-child-dat/acc

pitγy
book

ama-gu-d
see-caus-fin

‘य़e father showed his son the book.’□ Nedyalkov, Otaina, and Xolodovič 1969, p. 192

Earlier studies (Krejnovič 1934; Pan੗lov 1962) report that this marker appears ex-
clusively in causative constructions. य़is has raised the assumption (shared by Dixon
(2000) among others) that in Nivkh, causative cannot be related to any other syntac-
tic construction. Kemmer and Verhagen (1994) argue against the existence of such a
strategy when their approach (from which mine is derived, see Section 5.4) is applied.

Fourth, our Schema approach suggests an explanation for why languages
that have a separate case marking to express the causee are rare or nonex-
istent. य़is is a fact that (as far as I am aware) has not been previously
noted. If, as we claim, clause Schemas with simple predicates are elaborated
as Schemas with causative predicates, it makes sense that the case markings
found in simpler structures would be those used in the more elaborated con-
structions. In fact, we might make the stronger prediction that the use of
a case marker for a given participant in a causative clause requires there to
be a corresponding simple clause structure with a similarly marked partici-
pant, relatable to the ੗rst participant both in terms of the overall participant
con੗gurations of the clause structures and the semantic speci੗cations of the
case marker itself. Kemmer and Verhagen (1994, 147)
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Speaking especially of Nivkh (Gilyak), Kemmer and Verhagen (1994) remains suspicious:
“It is unclear whether this marker can be considered a “causee case marker”, however,
since the language does not have a case-marking system in the usual sense” (Kemmer
and Verhagen 1994, 152).

In this section, I am presenting some evidence from recent studies that might suggest
relating Nivkh causee marking to some type of other construction.

Note that the glossing of the marker -aχ varies from source to source. It is called
“agentive case” in Nedjalkov andOtaina (2012), “dative-accusative” in Gruzdeva (1998) as
well as “causative accusative”, “second accusative” in some earlier studies (see Nedjalkov
and Otaina (2012, 51) for a list of names and references). I decided to use the label
‘dat/acc’ (as in Gruzdeva (1998)) because most of the examples are taken from this
source. Nevertheless, it is necessary to discuss the characteristics of this suਖ਼x in more
detail, as the label does not adequately re੘ect them.

Importantly, Nedyalkov, Otaina, and Xolodovič (1969, 195) report that the -aχ marker
can appear only on animate nouns. Pan੗lov (1962, 131) restricts the nouns that can take
this marker even more: “animate entities that can be objects of causation” (i. e, that can
be causees – VG). However, even animate nouns do not always receive explicit marking
with -aχ. Nedyalkov, Otaina, and Xolodovič (1969, 194) claim that in case a sentence al-
ready has two unmarked noun phrases (subject and direct object), the marker -aχ cannot
be omi॒ed. In reality, its distribution depends on other predicative elements (converbs)
and reference phrases (nouns, pronouns, agreement morphemes) in the clause, and this
is a separate topic in Nivkh studies. Currently, I would limit myself to clear cases like
(63), (64).

Inanimate nouns are, anyway, extremely rare causees of causative-of-transitives.
According to Nedyalkov, Otaina, and Xolodovič (1969), inanimate nouns appear in this
function if they are “activated due to former activity of a human being” (Nedyalkov,
Otaina, and Xolodovič 1969, 194). य़e example of such a case suggested in Nedyalkov,
Otaina, and Xolodovič (1969, 194) would be a shot bullet, which, although inanimate
per se, exists in its shot state only because of human activity and can be thus perceived
as a result of an action by a highly agentive and presumably volitional subject. In this
situation, the noun bullet remains unmarked.

6.1.4.2 Relatable constructions

Recentworks, namely, Nedjalkov andOtaina (2012) andGruzdeva (1998) list some usages
of the marker -aχ outside of causative constructions. One is that it marks the subject of a
converb built with the suਖ਼x -gu-, which, according to Nedjalkov and Otaina (2012, 51),
has no more causative meaning in this case. Gruzdeva (1998) glosses it as a purpose
converb, see (65).
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(65) NivKh

hoĝat
then

n’yņ
we

čyņ
you

ņyņ-d’-ra
look.for-fin-paRt:pRed

čyņ-aχ
you-dat/acc

p‘-ro-guin
Refl-help-cvb:puRp

‘We were looking for you in order that you help [us].’ Gruzdeva 1998, p. 52, (127)

Lit: ‘We were looking for you in order to have you help us.’ Rainer Osswald, p.c.

One can see that (65) can still be read as a causative, cf. the translation suggested
by Rainer Osswald (personal communication). य़us, (65) is not suਖ਼cient proof that the
marker -aχ occurs in non-causative constructions.

Another domain where the marker -aχ is found is the reported speech, where it
marks the semantic subject of a “re-telling converb” -vu-r/-vu-t (Gruzdeva 1998, 57), see
(66). Crucially, the subject of the converb is never the same as the subject of the ੗nite
verb, irrespective of its marking. Consider (67) and the indices in translation: the one
who comes is not the one who says.

(66) NivKhif
he

imņ-aχ
they-dat/acc

als
berry

p‘e-ny-vur
pick-fut-cvb:Rtl

it-t’
say-fin

‘He said [that] they would pick berries.’ Gruzdeva 1998, p. 57, (148)

(67) a. NivKhytyk
father

if
3sg

p‘ry-vur
come-cvb:Rtl

it-t’
say-fin

b. ytyk
father

j-aχ
3sg-dat/acc

p‘ry-vur
come-cvb:Rtl

it-t’
say-fin△

Both: ‘य़e fatheri says/said that hej (*hei) came.’□

Nedjalkov and Otaina 2012, p. 127, (495ab)

Nedjalkov and Otaina (2012, 52) mention that “apparently, -vu- traces its origin back
to -gu-”. So, there is a clear tendency: the -aχ marker appears only in constructions,
where the verbal marker -gu- is found or can be reconstructed. However, the use of this
verbal marker is broader than just causative constructions. य़e fact that the -aχ marker
is compatible with a single verbal form raises concerns about whether it can count as a
case at all.

य़is issue remaining far beyond the scope of the present study, the important thing is
that the -aχ marker is clearly intended to encode a demoted subject. In reported speech,
the subject of the embedded predicate retains all its semantic properties but syntactically
cannot be realized as the subject of the clause. य़erefore, it has to receive a di੖erent
marking, and in Nivkh, it is the -aχ marker. Likewise, in causative constructions based
on transitive verbs, the former actor of the base verbs becomes the causee but retains its
semantic agentive properties. It is thus demoted to the same position as the agent in a
reported clause.

Identical marking of former agents of reported clauses and of the causees leads to
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the conclusion that they also share some important features: high agentivity, animacy,
etc. य़is claim is supported by prior analyses that focus on the semantics of causatives,
while disregarding their syntactic resemblance to other constructions. य़e fact that the -
aχ marker combines exclusively with animate nouns also speaks for the high agentivity
of the participant it a॒aches to. Animacy is not the sole criterion of agentivity, but a
strong correlation has always been observed between the two.

An interesting observation con੗rming the highly agentive nature of -aχ-marked par-
ticipants has been made by Kaneko (2006). Examining sentences with ੗nite verbs hav-
ing the marker -gu-, the author notices that even the animate causees do not necessarily
receive the -aχ marker. According to Kaneko (2006, 8), for the causee to be marked,
it has to be an “active actor”. Yet tautological, this description is very precise. Some
animate causees can, in fact, lack agentive properties and, for that reason, receive no
additional marking. Kaneko (2006) concludes with the assumption that the -gu- suf-
੗x lacks causative meaning in sentences where all participants lack the -aχ marker. In
other words, the author claims the existence of two distinct three-argument construc-
tions with distinct marking strategies, which I fully agree with. Not only does this claim
con੗rm other observations related to the agentivity of the -aχ-marked causees, but it
also sheds light on the distributional and semantical properties of the marker itself.

As a side note, in this light, the term “agentive case” used for the -aχ marker by
Nedjalkov and Otaina (2012) seems to be a rather successful choice, the limitations on
the usage of this case aside.

6.1.4.3 eࢊ suggested RRG analysis

Based on previous observations, one can conclude that the causee in Nivkh causative
constructions is perceived not as an undergoer but as a second-high actor. Although
the causatives of intransitive bases like (62) are outside of the present work’s focus, I
assume that, in RRG terms, they are, in fact, bivalent one-macrorole sentences lacking
the Undergoer. In three-argument constructions, the causee is the non-macrorole core
argument. According to the traditional RRG analysis, it could have received the instru-
mental case, but in Nivkh, it does not. य़us, Nivkh clearly has a special constructional
schema for causatives. In this respect, Nivkh is similar to Bashkir in marking causees
with a case distinct from that of recipients and instruments. However, as Nivkh lacks
੗nite passive clauses, the option for marking the causee as a demoted agent in passive
is unavailable. One can say that the -aχ suਖ਼x marks demoted agents in clauses with
the -gu- verbal marker, be they ੗nite or converbial. In this perspective, Nivkh can be
regarded as a subtype of strategy Causee like Demoted Agent 2. य़e constructional
schema for Nivkh causatives is shown in Tab. 16. य़e relatability to the reported speech
is questionable since it is not clear whether the verbal marker -gu- is di੖erent in causa-
tives and converbs of re-telling or is some kind of a syncretic marker that alone triggers

116



the -aχ marking.

Strategy: Causee like Demoted Agent 2
Relatable to: reported speech (?)
Argument encoding: E caus

i C caus
j A caus

k : A tr
i U tr

k : demA
rep
j

Macrorole assignment: E caus
a C caus

nmr A caus
ug

Table 16: Constructional Schema for Nivkh causatives

य़e last concern in this chapter is about relating the semantic structures of Nivkh
causatives to the semantic structures of the same verbs in other languages. Nivkh exam-
ples cited in this section are built with verbs of ingestion (63) and non-physical transfer
(64). In languages having several constructions with a morphological causative, these
verb classes tend to require a reading where the causee is closer to the recipient than to
the agent.

य़e lack of data does not allow us to determine whether the causative strategy with
-aχ is special to these verb classes or is determined by a di੖erent parameter of variation.
Since the -aχ suਖ਼x appears in constructions with causatives derived from intransitive
bases, it seems plausible that the verbal class does not in੘uence the selection of the
causative construction in Nivkh. In this respect, Nivkh di੖ers from Bashkir (which has
several causative strategies) and is similar to, for example, Finnish.

6.1.4.4 Summary

य़e section has shown that Nivkh indeed has a peculiar strategy of argument marking in
causative constructions. However, the method relating causatives to other constructions
permits regarding it as a variant of a more widespread strategy Causee like Demoted
Agent. Nevertheless, the co-occurrence of the case-like suਖ਼x -aχ and the verbal marker
-gu- questions the case status of -aχ. Further studies in Nivkh could perhaps o੖er a more
precise description of its functions.

6.2 Strategies with doubling

6.2.1 Double objects

6.2.1.1 General notes

Bantu languages are known for their double-object constructions. Under double objects,
one traditionally understands two identically marked NPs, both in the position of an ob-
ject. In Bantu languages, this de੗nition is usually applied to constructions like (68) hav-
ing two postverbal NPs, as the subject usually precedes the verb and, in some languages,
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is also cross-referenced on the verb (consider the c1.sbj morpheme in all examples in
(68)).

(68) a. KinyaRwanda

Karemera
Karemera

a-ra-tek-er-a
c1.sbj-pRs-cook-ben-ipfv

umw-umbati
c3-cassava

umw-ana
c1-child

we
c1.his

‘Karemera is cooking a cassava for his child.’ Jerro 2017, p. 755, (6b)

b. Karemera
Karemera

a-ra-kubit-ish-a
c1.sbj-pRs-hit-caus-ipfv

uru-kuta
c10-wall

in-koni
c9-stick△

‘Karemera is hi॒ing the wall with a stick.’ Jerro 2017, p. 755, (6c)

c. Umw-arimu
c1-teacher

y-a-ndik-ish-ije
c1.sbj-pst-write-caus-pfv

umw-ana
c1-child

in-kuru
c9-story

‘य़e teacher made the child write the story.’ Jerro 2017, p. 759, (16)

य़e crucial property of these constructions is that both non-agent NPs are marked
in the same way, which is also identical to the marking of the non-agent participant in
a prototypical transitive clause (hence the term double object), cf. (69).

(69) KinyaRwandaHabimana
Habimana

y-a-men-a
c1.sbj-pst-break-ipfv

igi-kombe
c7-cup

‘Habimana broke the cup.’ Jerro 2017, p. 753, (3)

One of the complications with Bantu double object constructions is the lack of overt
NP marking. Scholars have searched for di੖erences between object-like Bantu NPs for
years. Since syntagmatic contrast (segmental marking, ordering constraints) was not
found, paradigmatic variation was explored. Finally, it has been discovered that in some
Bantu languages, one of the postverbal NPs has more object-like properties than the
other, and thus the two NPs are not identical. य़ese languages were called asymmetrical.
In other languages, however, this di੖erence is not a॒ested (hence the term symmetri-
cal). Some more details on this debate are o੖ered in Section 6.2.1.2, along with recent
additions to it from the HPSG perspective. Later, I o੖er an RRG view on this ma॒er and
suggest constructional schemas for Bantu causative constructions using updated notions
of the object (a)symmetry.

Analyses seeking criteria for the object (a)symmetry imply that there should be some
di੖erence between NPs. In other words, they imply that the locus of variation is on the
dependent constituents. In the meantime, Bantu verbs have some pre੗xes that agree
with NPs in class. य़is could characterize Bantu languages as (partially) head-marking.
However, the nature of the verbal pre੗xes calls this analysis into question. Prior debates
and my re੘ections on this topic are o੖ered in Section 6.2.1.3.
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6.2.1.2 Challenge 1: Object (a)symmetry

6.2.1.2.1 Key notions Since Bresnan and Moshi (1990), it has been suggested to
divide Bantu languages in symmetrical and asymmetrical. Later studies have shown that
these terms are be॒er applied to constructions since both symmetrical and asymmetrical
pa॒erns can be encountered within the same language (see Section 6.2.1.2.5).

In asymmetrical constructions, identically looking object-like NPs have di੖erent
syntactic properties, which can be discovered through syntactic tests. य़is is what
Kozinsky and Polinsky (1993) call ‘covert coding con੘ict resolution’. For example, in
asymmetrical pa॒erns, only one NP can become the subject of the passive clause. In a
broader perspective, three-argument constructions without a coding con੘ict (e.g., con-
structions with an acc direct object and a dat indirect object) also can be regarded as
asymmetrical since only one NP demonstrates the full range (or the largest number) of
object-like properties. य़is basic assumption of asymmetry being universal is questioned
by Ackerman, Malouf, and Moore (2017) (see below).

Symmetrical languages (or rather constructions) allow any of the two non-subject
participants of a three-argument construction to demonstrate the full (or equal) range
of object-like properties. Example (70) shows a causative construction with two objects,
and (71) proves that any of them can become the subject of a passive construction (which
is indicated by the class marker on the verb aॏer the sbj morpheme).

(70) LubuKusuWafula
Wafula

a-nyw-esy-a
sbj.c1.tns-drink-caus-fv

Wekesa
Wekesa

ka-ma-lwa
c6-c6-beer

‘Wafula made Wekesa drink beer.’ Baker, Sa੗r, and Sikuku 2012, p. 54, (1)

(71) a. LubuKusuWekesa
Wekesa

a-nyw-esy-ebw-a
sbj.c1.tns-drink-caus-pass-fv

ka-ma-lwa
c6-c6-beer

‘Wekesa was made to drink beer.’

b. Ka-ma-lwa
c6-c6-beer

ka-nyw-esy-ebw-a
sbj.c6.tns-drink-caus-pass-fv

Wekesa
Wekesa

‘Beer was made to be drunk by Wekesa.’ Baker, Sa੗r, and Sikuku 2012, p. 54, (2)

Hence, Lubukusu can be called a symmetrical language since it allows symmetrical
pa॒erns like (70). य़e verb -nyw- ‘drink’ can be called a symmetrical predicate since it
functions in symmetrical three-argument constructions.

To compare, the asymmetrical situation suggests that one of the examples in (71)
would be ungrammatical. Interestingly, this type of construction is also found in Lubukusu,
see (72)-(73).
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(72) LubuKusuO-mw-ekesi
c1-c1-teacher

∅-a-p-isy-a
c1.sbj-pst-hit-caus-fv

o-mu-khangarani
c1-c1-warrior

li-sisi
c5-wall

‘य़e teacher made the warrior hit the wall.’ Jerro 2019, p. 220, (1)

(73) a. LubuKusu

O-mu-khangarani
c1-c1-warrior

∅-a-p-isy-ibw-a
c1.sbj-pst-hit-caus-pass-fv

li-sisi
c5-wall

ne
by

o-mw-ekesi
c1-c1-teacher

‘य़e warrior was made to hit the wall by the teacher.’

b. ⁇Li-sisi
c5-wall

ly-a-p-isy-ibw-a
c5.sbj-pst-hit-caus-pass-fv

o-mu-khangarani
c1-c1-warrior

ne
by

o-mw-ekesi
c1-c1-teacher

‘य़e wall was made to be hit by the warrior by the teacher.’
Jerro 2019, p. 220, (2)

य़us, the verb p- ‘hit’ in Lubukusu, as well as the pa॒ern (72), can be called asymmet-
rical.

य़e very phenomenon of object symmetry sparked an animated debate aimed at
explaining its causes. य़e present section does not aim for that. Instead, it evaluates
whether causative constructions in either symmetrical or asymmetrical Bantu languages
repeat the ditransitive or any other pa॒ern found elsewhere in the same language.

6.2.1.2.2 A prior HPSG analysis Among other works about object (a)symmetry
in Bantu, I ੗nd the paper by Ackerman, Malouf, and Moore (2017) the most relevant
for the current study. Aॏer o੖ering a sound summary of prior research, the authors
mention that most of the previous explanations of symmetry treated asymmetry “as a
default universal grammatical pa॒ern, with departures from it requiring modi੗cations
of otherwise more simple assumptions” (Ackerman, Malouf, and Moore 2017, 4–5). In
other words, the authors suggest reconsidering the idea of symmetry as a deviation from
asymmetry. य़e novel approach proposed by Ackerman, Malouf, and Moore (2017) aims
to provide an analysis that accounts for both asymmetrical and symmetrical pa॒erns as
realizations of a single, more general principle.

For doing that, Ackerman, Malouf, and Moore (2017) suggest departing from the
Argument Selection Principle, initially formulated in Dowty (1991), see (74).

(74) Argument Selection Principle (adapted from Dowty 1991, 576)

a. In predicates with grammatical subject and object, the argument for which
the predicate entails the greatest number of proto-agent properties will be
lexicalized as the ੗rst item on the predicate’s ARG-ST.

b. य़e argument for which the predicate entails the greatest number of proto-
patient properties will be lexicalized as the second item on the predicate’s
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ARG-ST. Ackerman, Malouf, and Moore (2017, p. 32, (51))

य़e main contribution by Ackerman, Malouf, and Moore (2017) is the suggestion
“that in a symmetric language, only the ੗rst clause of the Argument Selection Princi-
ple (74a) is active”. When formulating the Argument Selection Principle for Moro (a
Heibanic (Kordofanian) language that has many similarities with Bantu languages), the
authors claim that “the remaining [non-subject – VG] arguments are unordered in the
predicate’s ARG-ST” (Ackerman, Malouf, and Moore 2017, 33). As a result, an ARG-ST
with three arguments, the ੗rst of which is ੗xed, yields two fully determined linear re-
alizations: 1-2-3 and 1-3-2 (numbers being used here just as indices). Other properties
of the constructions (including realization as an incorporated pronoun, see Ackerman,
Malouf, and Moore 2017, 35–36) can be determined by combining this rule with others.

य़e ARG-ST level occupies a special place in HPSG structures.

Crucially, the argument structure (ARG-ST) is distinct from both the valence
features (VAL), which govern how a verb combines with its dependents syn-
tactically, and from the semantic features (SEM), which determine the the-
matic roles assigned to each argument.

Ackerman, Malouf, and Moore (2017, 31)

Being a kind of interface between syntax (VAL) and semantics (SEM), it somehow
corresponds to the notion of macroroles in RRG. Indeed, in HPSG, the ARG-ST is a gen-
eral level that determines the roles of the arguments. In RRG, macrorole is a general
concept, and the macrorole structure of a verb at least partly determines the roles of
the arguments. य़e ordering of arguments in the ARG-ST relies on di੖erent factors
and determines their syntactic realization. Similarly, in RRG, the coding of an argument
depends on its position on the Actor-Undergoer Hierarchy. य़erefore, claims made in
HPSG about ARG-ST can be translated to RRG in terms of macroroles.

6.2.1.2.3 An RRG analysis य़e claim about two arguments being “unordered in
the ARG-ST” would thus translate in RRG like no argument being assigned a macrorole.
In RRG, macrorole-bearing arguments prevail over non-macrorole arguments. If some-
thing is “unordered”, it must then have equal macrorole status. Since there are only
two macroroles and one is reserved for the subject, both objects cannot be equal, and
both bear a macrorole. Hence, the only logical option is that neither of them bears any
macrorole.

At ੗rst glance, this idea contradicts the basic principle of macrorole assignment in
RRG (see (2.41a) from Van Valin (2005, 63) reproduced below as (75)):

(75) If a verb has two or more arguments in its logical structure, it will take twomacro-
roles.
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य़is violation is not surprising, though: it has been discussed with respect to various
languages and phenomena and has been found to be common. It has been noted that
some verbs demonstrate systematic discrepancies between the number of arguments and
the number of macroroles they take (see Van Valin (2005, 63–64) and especially Tab. 2.5.
on p. 64). For example, “multiple-argument activity verbs with a non-referential second
argument, e.g., beer in Kim drank beer, never have an undergoer macrorole” (Van Valin
2005, 63). Here, the verb drink has two semantic arguments and two syntactic direct core
arguments, but only one macrorole-bearing argument. In terms of grammar description,
this ability of the verb can be either part of its own lexical entry or described as a sys-
tematic language-level alternation. Hence, verbs like drink in Kim drank beer and -nyw-
‘drink’ in (70) should receive additional lexical speci੗cations concerning the number
of macroroles they take. In languages that have exclusively symmetrical pa॒erns, this
speci੗cation can be introduced for all verbs as part of the grammar.

What is special about Bantu double object causative constructions is that the number
of arguments they have is greater than the number of macroroles by 2. Most languages
have a maximal di੖erence between M-transitivity and S-transitivity equal to 1. Excep-
tions nevertheless exist. Icelandic trivalent verbs like (76) are analyzed in RRG as having
one single macrorole, but three direct core arguments (Van Valin 2005, 118, Van Valin
and LaPolla 1997, 352–361, Van Valin 1991).

(76) IcelandicEg
1sg.nom

skila-ð-i
return-pst-1sg

henni
3fsg.dat

pening-un-um
money-def-dat

‘I returned her the money.’ Van Valin 2005, p. 118, (4.48a)

In Van Valin (2005, 118), Van Valin (1991), the authors note that constructions like (76)
have oॏen been approached as having “irregular” or “quirky” case assignment, to which
complicated explanations have been needed. Opposite to that, the RRG analysis with
two non-macrorole arguments claims one irregularity of the verb – the di੖erence of 2
between the M-transitivity and the S-transitivity – from which all other properties of
the constructions are derived following regular rules.

I believe that the same can be claimed for Bantu constructions like (70): at the syn-
tactic level, they have three arguments, but at the macrorole level – only one20. य़e
single macrorole-bearing argument is Wafula, the preverbal NP, the syntactic subject (=
the psa). None of the participants Wekesa or beer is an Undergoer.

य़is analysis raises one important question about passives in Lubukusu. Tradition-
ally, it is believed that only Undergoers can become syntactic subjects (psa in RRG terms)

20य़is claim implies that non-causative bivalent constructions likeWekesa drinks beer in Lubukusu also
have a single macrorole-bearing argument, i.e., that Wekesa is an Actor, but beer is not an Undergoer.
In this line, causative morphemes allow the sentence to have one more syntactic argument but do not
operate on the macrorole level. Otherwise, if non-causative bivalent constructions are claimed to have
twomacrorle-bearing arguments, the analysis of the causative derivationwould look disturbingly unusual:
the S-transitivity would increase, but the M-transitivity would decrease.
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in passive constructions. If there is no Undergoer in (70), why would a passive (and even
two) be possible? In fact, existing analyses of Icelandic could also help with this issue.
In Van Valin (2005, 119), following Roberts (1995), the author suggests that the passive
rule for Icelandic contains the claim “non-Actor becomes psa” instead of the traditional
“Undergoer becomes psa”. य़is claim works on verbs with any valency, including non-
causative bivalent, non-causative trivalent, and causative trivalent ones. Apparently,
the same rule holds for Lubukusu (and, presumably, other languages featuring sym-
metrical double-object constructions). Moreover, it may be claimed that this rule oॏen
co-occurs in languages with greater discrepancies between the values of M-transitivity
and S-transitivity.

6.2.1.2.4 Zulu: Data and analysis य़e analysis suggested in Section 6.2.1.2.1 can
be unproblematically applied to fully and systematically symmetrical languages. Ac-
cording to Van der Wal (2018), a language of that kind is Zulu: “both objects behave
symmetrically, whether they belong to a lexical ditransitive verb or a derived applica-
tive or causative. य़is is illustrated for object marking in (77) and yields the same re-
sults for passivization” (Van der Wal 2018, 118). Although (77) features the results of
the pronominalization test (in contrast to the passivization test used throughout this
section), it clearly demonstrates that the pa॒ern is symmetrical.

(77) a. ZuluULanga
c1a.Langa

u-phek-is-a
c1sbj-cook-caus-fv

umama
c1a.mother

ukudla
c15.food

‘Langa helps/makes mother cook food.’

b. ULanga
c1a.Langa

u-m-phek-is-a
c1sbj-c1obj-cook-caus-fv

ukudla
c15.food

(umama)
(c1a.mother)

‘Langa helps/makes her cook food (mother).’

c. ULanga
c1a.Langa

u-ku-phek-is-a
c1sbj-c15obj-cook-caus-fv

umama
c1a.mother

(ukudla)
(c15.food)

‘Langa makes mother cook it (the food).’ Van der Wal 2018, p. 119, (8a-c)

य़us, for all verbs in Zulu, one must postulate M-transitivity = 1. य़is restriction
applies at the level of the whole language grammar since all the verbs that can have
multiple objects exhibit the symmetrical argument pa॒ern.

य़e rule for pronominalization would then be “any non-Actor argument can be-
come an object pronoun” (consider c1obj in (77b) and c15obj in (77c)). य़is rule is also
language-wide since all verbs in Zulu exhibit pronominalization pa॒erns like (77b)-(77c).

Given that, (77a) is analyzed as follows. य़e single macrorole-bearing argument in
(77a)-(77c) is Langa, its macrorole is Actor. Moreover, this value does not change with
changes in S-transitivity. य़e S-transitivity in (77a) is 3, and all the NPs are direct core
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CLAUSE

CORE

NP
arg: dir
mr : a

c1a.Langa

NUC

VERB

VINFLECT

c1sbj-

VSTEM
S-tr: 3
M-tr : 1

VROOT

-cook-
S-tr: 2
M-tr : 1

CAUSAFF

-caus-
S-tr: +1
M-tr : +0

VINFLECT

-fv

NP
arg: dir
mr : nmr

c1a.mother

NP
arg: dir
mr : nmr

c15.food

Fig. 12. य़e tree representation of a Zulu causative (77a)

arguments.
य़e tree resulting from the suggested analysis is shown in Fig. 12. Verbal morphemes

are decorated with features S-transitivity and M-transitivity. य़e values
of these features assigned to the verbal root combine with the values of these features
assigned to the causative aਖ਼x, and the resulting values are assigned to the verbal stem.
य़ey percolate upwards and determine the shape of the tree. य़us, in line with the
suggested analysis, the core has three direct arguments (consider feature-value pairs
arg: dir). Also, in line with the suggested analysis, only one of them – the Actor –
is assigned a macrorole. य़e other two arguments are non-macrorole bearing (consider
mr: nmr).

In light of the research question of the current chapter, Zulu causatives can be fully
related to Zulu (lexical) ditransitives since all of them feature a double-object symmet-
rical pa॒ern. य़us, Zulu causatives belong to the type Causative like ditransitive.
Technically, it is impossible to tell whether it is the subtype Causee like Recipient or
Causee like emeࢊ because all four participants – Recipient, य़eme, A੖ectee, Causee
– are marked identically. य़is is schematically shown in (78):

(78) E caus
i C caus

j A caus
j : A ditr

i R ditr
j T ditr

j

One might regard it as a syncretic strategy, not di੖erentiating between the subtypes
Causee like Recipient andCausee likeࢊeme. Another approach could be to classify
Zulu causatives as of type Causee like Recipient using statistical reasoning, since this
subtype is more common than the other.

Another question is whether Zulu causatives have to be related to ditransitive con-
structions or to (mono)transitive ones. In fact, Zulu causative constructions comprise
only two di੖erent ways of argument marking and thus can be related to bivalent argu-
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ment marking pa॒erns. Nevertheless, I am against this analysis. My ੗rst reason for that
lies in the lexical dimension. Non-derived lexical ditransitives do exist in Zulu; hence,
the way of argument marking they take can be considered somewhat “lexicalized”. य़us,
by relating causative derivations to ditransitives, one relates a derived construction to a
lexical one, which does not seem to violate any methodological constraint. Second, the
syntax of trivalent argument pa॒erns di੖ers from that of bivalent ones. Although both
non-agent arguments in a trivalent pa॒ern are marked identically to the non-agent of
the bivalent construction, the very e੖ect of symmetry emerges only once there is more
than one object-like participant. य़erefore, there is a di੖erence between how objects
in transitive constructions are marked and how participants of trivalent constructions
behave. Given that, it is not suਖ਼cient to relate three-argument causative constructions
to transitive ones in Zulu, but their relatability to ditransitives is legitimate.

6.2.1.2.5 Lubukusu: Two patterns Lubukusu is more complicated in this respect,
as it has both symmetrical and asymmetrical causative constructions (consider (70)-(71)
vs. (72)-(73)). य़e idea that Bantu languages need not be consistent in the symmetry
of the double-object pa॒erns they exhibit is discussed in Jerro (2015) and Van der Wal
(2018). In a broader sense, regarding the coding of privileged syntactic arguments, this
idea has been present in RRG from its early stages of development, bringing together
various theoretical frameworks and allowing one to draw cross-theoretical conclusions.
With respect to Lubukusu, the phenomenon of varied (a)symmetry is analyzed in Jerro
(2019), where the author disagrees with Baker, Sa੗r, and Sikuku (2012) and presents
newly collected data from Kenya.

य़e present section aims to analyze both Lubukusu causative constructions, uncover
the mechanism underlying their competition, and explain the factors that determine the
choice of a given construction in a given situation.

According to Jerro (2019), two Lubukusu causative constructions are in complemen-
tary distribution: symmetrical pa॒erns like (70) occur with ingestive verbs, while asym-
metrical pa॒erns like (72) are a॒ested with predicates of other semantic classes (groups).
य़e ੗rst step in studying both types of constructions would be to relate them to a di-
transitive construction (and perhaps to discover some similarities with fully symmetrical
languages like Zulu).

According to both papers (Baker, Sa੗r, and Sikuku 2012, 57, fn.5 and Jerro 2019, 228,
fn.13), there is one single ditransitive verb in Lubukusu. It demonstrates a symmetrical
argument structure, i.e., a double object construction, from which either the recipient
or the theme can be extracted as the new psa. As shown in Sikuku, Diercks, and Marlo
(2018, 406), this verb accepts either linear order of the objects. Also, either of the objects
can appear on the verb as a bound morpheme. य़us, one can de੗nitely say that the sin-
gle non-derived ditransitive construction in Lubukusu has a symmetrical double-object
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argument structure. Subsequently, causative constructions with symmetrical pa॒erns
can be classi੗ed as type Causative Like Ditransitive (like in Zulu).

To explain why ditransitive constructions and causatives of ingestive verbs look
alike, Jerro (2019) suggests a semantically-based account. Although it is not the main
focus of the current section, I summarize it below, as it provides some insights into the
(macro)role structure of Lubukusu symmetrical causatives.

In Jerro (2019), the author claims that Lubukusu ingestive transitive verbs are inher-
ently ditransitive and thus involve three participants: the food, someone who manip-
ulates it, and someone who (potentially) digests it. Moreover, they are claimed to be
inherently causative: the event of manipulating the food causes the event of digesting
it. With verbs like ‘eat’ or ‘drink’, the agent of the causing event (of manipulating) is
identical to the agent of the cased event (of digesting). य़e patient of both events is also
identical, it is the food. य़is, according to Jerro (2019), leads to the conclusion that these
verbs have two syntactic arguments.

य़e causativization of ingestive verbs, according to Jerro (2019), does not introduce
a new participant (or subevent) into the semantics of the verb. Instead, it allows the
agents of the two subevents (manipulating food and digesting) to di੖er. य़e absence
of this constraint opens a new syntactic valency, making it possible to express both the
causer and the causee. य़e patients of both subevents remain identical – it is still the food
that is manipulated and digested. Hence, the a੖ectee is the third syntactic argument of
the construction with a causative-of-ingestive.

य़e two syntactic non-subject participants in a causative-of-ingestive have equal
object-like properties, hence the symmetrical behavior of such constructions demon-
strated in (70)-(71). Applying the analysis of symmetrical constructions demonstrated
in Section 6.2.1.2.4, one should admit that syntactically transitive ingestive verbs (like
‘eat’) and their three-argument causative counterparts (like ‘feed’) are M-intransitive.
य़e same seems to be true for the lexically ditransitive Lubukusu verb ‘give’. य़us,
Lubukusu symmetrical pa॒erns can be analyzed similarly to Zulu pa॒erns. य़e tree for
(70) would thus look like the Zulu tree shown in Fig. 12.

If the ditransitive analysis by Jerro (2019) is adopted, the status of constructions with
caused ingestive verbs like (70) is somehow borderline between derived and non-derived.
य़e range of the participants involved remains unexplored, but at the syntactic level, a
new argument appears. Also, the verbal morphology indicates that a derivation has
taken place. From the semantic side, Lubukusu symmetrical causative verbs are not
related to ditransitive ones; they, in fact, are ditransitive. Consider the claim in Jerro
(2019, 227): “Because caused ingestive verbs have a non-derived ditransitive event struc-
ture, it is expected that other semantically ditransitive verbs should pa॒ern similarly
with respect to symmetry.”

य़is la॒er claim suggests that asymmetrical causatives in Lubukusu are not “se-
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mantically ditransitive” in Jerro’s terms. Since the verbs appearing in asymmetrical
causative constructions de੗nitely outnumber those taking symmetrical pa॒erns (ac-
cording to Jerro (2019), these are all non-ingestive verbs), there must be a powerful
mechanism in the Lubukusu language to produce them. Moreover, since symmetri-
cal causatives appear only with a closed list of verbs and require very special semantic
analysis, they can be regarded as somehow “marginal”. In contrast, the asymmetrical
causative pa॒ern seems to be “default”.

Since asymmetrical Lubukusu causatives cannot be related to ditransitives, perhaps
they look like other common three-argument constructions? One might think of an in-
strumental construction, since instruments are oॏen regarded as core arguments. In fact,
there is no instrumental construction in Lubukusu that would have a non-derived verb.
To license the thematic role of an instrument, an applicative suਖ਼x must modify the ver-
bal stem. य़ese applicative constructions are also asymmetrical, see (79) demonstrating
the grammaticality of only one passive of the instrumental applicative.

(79) a. LubuKusu

Si-kombe
c7-cup

sj-a-fun-il-w-a
c7sbj-pst-break-appl-pass-fv

lu-sala
c11-stick

ne
by

omw-ana
c1-child

‘य़e cup was broken with a stick by the child.’

b. *Lu-sala
c11-stick

lw-a-fun-il-w-a
c11sbj-pst-break-appl-pass-fv

si-kombe
c7-cup

ne
by

omw-ana
c1-child

‘य़e stick was used to break the cup by the child.’ Jerro 2021, p. 30, (44)

य़e same applicative suਖ਼x can also introduce bene੗ciaries and locations. It is shown
in Jerro (2015, 29–32) that instrumental and locative applicatives in Lubukusu are asym-
metrical, while the benefactive applicative is symmetrical, see (80).

(80) a. LubuKusu

Omw-ana
c1-child

k-∅-ombakh-il-w-a
c1sbj-pst-built-appl-pass-fv

en-ju
c9-house

ne
by

omw-ami
c1-chief

‘य़e child was built the house by the chief.’

b. En-ju
c9-house

y-∅-ombakh-il-w-a
c1sbj-pst-build-appl-pass-fv

omw-ana
c1-child

ne
by

omw-ami
c1-chief

‘य़e house was built for the child by the chief.’ Jerro 2021, p. 29, (40)

Without diving too deep into the properties of the applicatives, I would like to point
out that asymmetrical causatives can be related to instrumental and locative applicative
constructions. य़e correspondence between argument coding is schematically shown in
(81), where j stands for “object-like, has more object properties” and k stands for “object-
like, has fewer object properties”.
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(81) E caus
i C caus

j A caus
k : A instr

i P instr
j I instr

k

Given the di੖erences between the two object-like participants in asymmetrical causa-
tives and instrumental (and locative) applicatives, one might suggest that they are not
equally eligible for passivization, pronominalization, and other operations oॏen used
as tests for (a)symmetry. As the analysis of symmetrical constructions suggests, Bantu
languages must be ignorant of the macrorole status of the object to allow its functioning
as a “full object”, i. e., to become psa of the passive construction, pronoun, etc. य़us,
the crucial di੖erence between the causee and the theme in asymmetrical causatives like
(72) lies not on the macrorole level. On the other hand, the applicative derivation of
instrumental constructions implies that the instrument must be a core argument of the
verb. य़e only di੖erence leॏ between the instrument as the “applied object” and the
patient is thus the di੖erence between direct vs. oblique core arguments. य़us, the def-
inition of the full object should be speci੗ed as “any non-Actor direct core argument”.
य़e M-transitivity of the base verb does not ma॒er because whether the causee bears a
macrorole or not, it is predicted to exhibit the same syntactic behavior.

In the asymmetrical construction, one can observe a clean step-by-step demotion,
i.e., each participant goes one position lower than its initial position. य़e hierarchy in
syntactic terms looks like “psa→ Object that can become psa→ Object that cannot be-
come psa”. It is in line with Comrie’s hierarchy suggested for the “paradigm case”. What
is di੖erent is that the former Subject does not “hop over” the DO position occupied by
the former DO. Instead, all participants change their positions. In this respect, Lubukusu
demonstrates an important di੖erence from Finnish, where the causee (not the य़eme!)
receives the same coding as the prototypical instrument. To relate Lubukusu asymmetri-
cal causative constructions to something less complex in terms of syntax, one could say
that the causer and the causee show the same marking pa॒ern as a prototypical agent-
patient pair in a transitive construction. In contrast, the theme of a causative is demoted
in the position that can be occupied by an additional argument in a non-benefective
applicative construction.

6.2.1.2.6 Summary To summarize the analysis suggested in this section, I claim
the following. In Zulu and Lubukusu, the causative derivation does not a੖ect the M-
transitivity. य़e di੖erence between M-transitivity and S-transitivity greater than one is
allowed. In Lubukusu, verbs of ingestion are M-intransitive. Once causativized, three-
argument M-intransitive verbs have two postverbal object-like NPs, neither of which
is assigned a macrorole. य़is results in their symmetrical behavior. In Zulu, all verbs
behave like that. In contrast, non-ingestive verbs in Lubukusu do not allow three direct
core arguments. When causativized, they exhibit a gradual demotion of all the partici-
pants: the causer occupies the psa position, and bears the Actor macrorole, the former
agent (i. e., the causee) becomes the direct core non-macrorole argument (able to take
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part in syntactic processes), ੗nally, the former patient is demoted to the position of an
oblique core argument (not eligible for syntactic processes). य़e same pa॒ern is also
a॒ested for instrumental and locative applicatives in Lubukusu.

6.2.1.3 Challenge 2: Locus of marking

य़e previous section examined the challenging coexistence of two distinct double-object
causative constructions. However, it is not the only challengewith Bantu three-argument
causatives.

So far, only examples with full NPs and their properties have been examined. If one
looks at pronominal arguments, one can observe that they are a॒ached to the verb. Since
Bresnan and Mchombo (1987), there has been a debate about whether pronominal argu-
ments in Bantu should be analyzed as instances of head-marking. य़is section examines
pronominal arguments in two Bantu languages and provides an RRG analysis.

6.2.1.3.1 Kinyarwanda: Data and background In many Bantu languages, verbs
can have up to two morphemes related to pronouns. Although they look alike, their
properties are quite di੖erent.

(82) KinyaRwandaHabimana
Habimana

y-a-men-esh-eje
c1.sbj-pst-break-caus-pfv

umw-ana
c1-child

igi-kombe
c7-cup△

‘Habimana made the child break the cup.’ Jerro 2017, p. 753, (4a)

(83) KinyaRwandaUmw-arimu
c1-teacher

y-a-ki-men-esh-eje
c1.sbj-pst-c7.obj-break-caus-pfv

umw-ana
c1-child△

‘य़e teacher made the child break it (i.e. the cup).’ Jerro 2017, p. 761, (20b)

य़e subject morpheme (y- glossed as c1.sbj in (83)) is obligatory. य़e subject noun
phrase (umw-arimu ‘teacher’) can be omi॒ed without making the sentence ungrammat-
ical if and only if the referent can be recovered from the context. य़is is common for
many Bantu languages (Nurse and Philippson 2003, 122), Kinyarwanda being among
them (Jerro 2017, 754).

In the classical work Bresnan and Mchombo (1987), sbj morphemes in Bantu lan-
guages are referred to as ‘anaphoric agreement’. य़is term highlights that the partic-
ipant to which the pre੗x refers must be available in the previous context (anaphoric)
and that the marker must share some grammatical features with the noun (agreement).
(See Kihara (2017, 57–58) for an extended terminological discussion.) On the one hand,
the behavior of the subject pre੗x can be related to the de੗nition of an argument in
head-marking languages: its omission makes the sentence ungrammatical, but the lexi-
cal speci੗cation of this participant is not obligatory. In prototypical head-marking con-
structions, however, any NP can be omi॒ed, disregarding its appearance in the context.
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य़us, the Kinyarwanda subject morpheme is not the clearest example of an argument
aਖ਼x and might need to receive a di੖erent analysis.

On the other hand, the subject pre੗x in Bantu looks like the verbal agreement in
predominantly dependent-marking languages, e.g., Latin or Russian (see (87) and (88)
several pages below). य़e status of the verbal agreement is debated in various studies
about the locus of marking (for instance, Haspelmath (2014), see details in Section 2.4.5).
So far, in RRG, instances of verbal agreement have not been treated as instances of head-
marking. Even though this analysis is not fully justi੗ed from a comparative perspective
(as criticized in Haspelmath (2014)), it allows a simple, concise analysis of individual
languages.

य़e behavior of the object pre੗x (-ki- ‘c7.obj’ in (83)) varies across Bantu languages
(see details in Nurse and Philippson (2003, 124–125)). In Kinyarwanda, as (82) shows, it
does not appear on the verb if the respective full NP is present in the sentence. Consider
the di੖erence between (83) and (82): the former having a c7.obj verbal pre੗x, but no c7
NP, and the la॒er having the full NP c7-cup, but no c7 verbal pre੗x.

य़us, the verbal object pre੗x and the full object NP are in complementary distri-
bution. Bresnan and Mchombo (1987) calls Kinyarwanda object markers ‘incorporated
pronouns’. In prototypical head-marking constructions, however, noun phrases appear
in addition to argument aਖ਼xes. Moreover, in classic RRG, these are the argument aਖ਼xes
that are considered arguments of the clause, not full NPs. Hence, according to RRG, ar-
gument aਖ਼xes cannot be omi॒ed. य़us, the head-marking analysis does not hold for
Kinyarwanda sentences like (82) and (83).

य़us, sentences like (83) cannot be analyzed straightforwardly using the dependent-
marking approach because they have a pronominal argument within the verb, but the
head-marking approach is also not applicable to them. य़erefore, some modi੗cations of
either line of analysis are needed to cover this type of sentence.

6.2.1.3.2 Kikuyu: Data and apriorRRGanalysis In RRG, the problem of argument-
related verbal morphemes has received special a॒ention in Kihara (2017). य़is disserta-
tion presents aspects of Kikuyu morphosyntax (also known as Gikuyu).

(84) a. KiKuyuMo-thinj-i
c1-slaughter-nmlz

a-ra-thenj-ir-ɛ
c1-pst-slaughter-pfv-fv

mbori
c9.goat△

‘य़e slaughterer slaughtered the goat.’

b. A-ra-thenj-ir-ɛ
c1-pst-slaughter-pfv-fv

mbori
c9.goat△

‘S/he slaughtered the goat.’
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c. A-ra-me-thenj-ir-ɛ
c1-pst-c9obj-slaughter-pfv-fv

mbori
c9.goat△

‘S/he slaughtered it.’

d. *Mo-thinj-i
c1-slaughter-nmlz

a-ra-me-thenj-ir-ɛ
c1-pst-c9obj-slaughter-pfv-fv

mbori
c9.goat△

‘य़e slaughterer slaughtered the goat.’ Kihara 2017, p. 56, (3.2)

In Kikuyu, subject and object verbal pre੗xes demonstrate exactly the same behavior
as in Kinyarwanda. य़erefore, the approach used in Kihara (2017) can be applied to
analyzing Kinyarwanda (as well as other Bantu languages with the same pa॒erns).

Aॏer o੖ering an extensive review of prior approaches (especially terminological) to
subject and object verbal pre੗xes in Bantu (Kihara 2017, 56–58), the author comes to the
following conclusions of their role in a Kikuyu transitive clause (Kihara 2017, 58):

(85)

1. the subject marker is “a pronominal anaphor (pa) in Gĩkũyũ, and the ੗rst direct
core argument”,

2. the object marker is

(a) “a “pronoun” (Pro), the second direct core argument in the absence of a lexical
object NP ”;

(b) “in the absence of the pronoun, the NP is the second direct core argument”.

य़is analysis relies on the premise that Kikuyu is (at least, to an extent) a head-
marking language. य़e ੗rst claim in (85) suggests that the subject pre੗x, not the subject
NP, is the ੗rst direct core argument. य़is re੘ects what is commonly found in head-
marking languages (or constructions). य़e second claim in (85) tries pursuing the head-
marking analysis and treats an object pre੗x as a core argument as well. य़e digression
from the head-marking line of analysis is allowed only if there is no object marking at
all.

While examining Kikuyu ditransitive constructions (including applicatives), Kihara
(2017, 60–61) continues with the head-marking analysis. य़e author treats the subject
marker as the true core argument and the full NPs for the recipient and theme as core-
internal arguments as well. In this perspective, the subject NP is treated as an Extra Core
Slot (ECS), according to the classic RRG analysis of head-marking languages (Van Valin
2013). An example of a ditransitive construction is given in (86), and its tree represen-
tation suggested by Kihara (2017) is shown in Fig. 13 (I only added the glosses to the
original Figure for the sake of readability).
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SENTENCE

CLAUSE

ECS

RP

Wamboi
Wamboi

CORE

ARG

PA

a-
c1-

NUC

V

-ra-
-Rcpst-

-hɛ-
-give-

-ir-
-pfv-

-ɛ
-fv

RP

Kamau
Kamau

RP

ka-ramu
c12-pen

PERIPHERY

ADV

ira
yesterday

Fig. 13. य़e tree representation of the Kikuyu ditransitive (86) (reproduced from Kihara
2017, 60, Fig. 3.2)

(86) KiKuyuWamboi
Wamboi

a-ra-hɛ-ir-ɛ
c1-Rcpst-give-pfv-fv

Kamau
Kamau

ka-ramu
c12-pen

ira
yesterday

‘Wamboi gave Kamau a pen yesterday.’ Kihara 2017, p. 60, (3.5a)

According to the author, “Wamboi (together with the pronominal anaphor) is an
agent” (Kihara 2017, 60), which is typical for head-marking constructions (even though
the co-reference is not indicated in the tree). य़e structure of the CORE in Fig. 13 is,
however, non-uniform. य़e pronominal anaphor (pa), being an argument of the verb,
a॒aches to the CORE node, together with the NUC and the RPs (NPs). य़is is not typical
for the classical RRG analysis of head-marking languages. य़e classical RRG analysis
postulates the layered structure of the word and presupposes that there is a layer of
the clause to which all the morphemes of a single word a॒ach (consider Fig. 4). In the
analysis suggested in Fig. 13, however, there is no such layer. य़us, the boundmorpheme
and the RPs are equal in their syntactic status, which speaks against the language reality.

6.2.1.3.3 A modi॑ed RRG analysis In my solution, I would like to modify the
analysis suggested by Kihara (2017). य़e very idea of Van Valin (2013) was to account
for sentences that have no NPs and to determine the status of the NPs once they appear
in the sentence. However, mixing bound morphemes and independent NPs in order to
obtain the desired number of arguments in the sentence looks like violating both lines
of analysis: the traditional one (dependent-marking) and the head-marking one. य़us,
I argue against the ੗rst claim in (85) and suggest analyzing Kikuyu (and Kinyarwanda)
subject markers similarly to the verbal agreement in dependent-marking languages. I
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partly agree with the second claim in (85) and regard the object marker as an instance
of incorporation. य़e section below presents this analysis in more detail.

In fact, all three NPs in Gikuyu and Kinyarwanda ditransitive constructions have
di੖erent properties. य़ey are summarized in Tab. 17. From this summary, it stands
out that there is no clear argument of a head-marking construction, but at least one
(Recipient) argument of a dependent-marking construction.

Since one of the arguments is never marked on the verb, I ੗nd it especially wrong to
analyze these constructions from a head-marking perspective. Instead, I would suggest
analyzing subjects in light of verbal agreement and objects in light of incorporation.
य़e subject is the only argument in Kikuyu that necessarily has a class-corresponding
morpheme on the verb. य़is can be related to verbal agreement in languages like Latin.
Compare (87) below with (84a)-(84b).

(87) a. Latinmiles
warrior

capra-m
goat-acc

cecīd-it
slaughter.pRf-3sg

‘य़e warrior slaughtered the goat.’

b. capra-m
goat-acc

cecīd-it
slaughter.pRf-3sg

‘S/he slaughtered the goat.’

c. ea-m
3sgf-acc

cecīd-it
slaughter.pRf-3sg

‘S/he slaughtered her (= the goat).’ Dr. Daria Kohler, personal communication

With this analysis, Latin sentences like (87a) and, respectively, Kikuyu sentences like
(84a) are analyzed as having a subject realized as a full NP. All other NPs in a sentence
are thus considered to be arguments as well, which keeps the analysis consistent. य़e
verbal pre੗x a- ‘c1’ in (84b) can be thus related to the verbal ending -it ‘3sg’ in (87b).

Sentences like (87b) are common in Latin aswell as in other predominantly dependent-
marking languages. In RRG projects that analyze data from di੖erent text types, the
lack of an overt subject NP is not considered a complication for the analysis. Consider
the syntactic representation of a sentence from the Russian translation of “1984” by G.
Orwell, suggested in Bladier et al. (2022, (227ru)), shown in the original RRGParBank
notation in Fig. 14. य़e sentence is accompanied by glosses and translation in (88).

Subject emeࢊ Recipient
place of the NP pre-verbal post-verbal post-verbal

can NP be omi॒ed? no must be replaced yes
is cross-referenced on the verb? yes no no

when NP is not there, does a verbal marker appear? yes, it remains yes no

Table 17: Properties of arguments in Kikuyu ditransitive constructions
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Fig. 14. A Russian sentence without an overt subject NP (taken from RRGParBank)

(88) Russian

Gol-uju
naked.adj-acc.sg.f

priv’až-et
tie-3sg.fut

k
to

stolb-u,
stake-dat.sg.m

istyč-et
pierce-3sg.fut

strel-ami,
arrow-ins.pl

kak
like

Sv’at-ogo
Saint.adj-acc.sg

Sebastjan-a
Sebastian-acc.sg.m

‘He would tie her naked to a stake and shoot her full of arrows like Saint Sebas-
tian.’21

In this sentence, there are two cosubordinated clauses. In the ੗rst clause, there is
a transitive verb priv’až-et ‘tie-3sg.fut’ and an accusative object gol-uju ‘naked.adj-
acc.sg.f’, but no subject. In the second clause, there is a transitive verb istyč-et ‘pierce-
3sg.fut’, the object ofwhich is recoverable from the context (gol-uju ‘naked.adj-acc.sg.f’).
य़e subject is still missing. य़e verbal ending -et tells that the subject is third person
singular. In this particular case, it is discoverable from the broader context, namely, the
preceding sentence.

य़e situation depicted in (88) and Fig. 14 is typical of pro-drop languages such as
Latin and Russian. य़is trait aligns with Jerro (2017) ’s account of Kinyarwanda, rein-
forcing the line of analysis I am suggesting. Hence, Kinyarwanda and Kikuyu subject
marking can be analyzed like the verbal agreement in dependent-marking pro-drop lan-
guages.

What still requires analysis is Kikuyu sentences of type (84c) where the direct object
is realized as a pronoun. In line with the analysis of the subject morpheme as an agree-
ment aਖ਼x, one could presume polypersonal agreement in Kikuyu and Kinyarwanda.
However, prior research and the ungrammaticality of examples like (84d) argue against

21य़e treebank entry for the Russian sentence: https://rrgparbank.phil.hhu.de/editor/
edit?sentno=227&lang=ru&context=browse#gold; the treebank entry for the aligned En-
glish sentence: https://rrgparbank.phil.hhu.de/editor/edit?sentno=228&lang=
en&context=browse (accessed on 01.05.2026).
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SENTENCE

CLAUSE

CORE

NUC

NP

CORE_N

NUC_N

REF

N

ammassak–
sardine–

PRED

V

–tor–
–eat–

ARG

PRO

–punga
–1sg.ind

Fig. 15. A classic RRG analysis of noun incorporation in Greenlandic Eskimo

this idea.
If one compares Kikuyu (84c) to Latin (87c), one can see that the object marker me-

is parallel to the free-standing pronoun eam. Given that, one could suggest that the
object marker me- is a full pronoun but incorporated into the verb. य़is is in line with
the classical analysis by Bresnan and Mchombo (1987), who call Bantu object markers
‘incorporated pronouns’.

य़e classical RRG o੖ers an analysis of noun incorporation, see Fig. 15 reproduced
from Van Valin and LaPolla (1997, 65). Incorporated nouns in Greenlandic Eskimo keep
their referential properties and thus are incorporated into the NUC as full NPs. Given
the complementary distribution of object markers and full NPs in Kikuyu, I ੗nd this
analysis speci੗cally useful. One can thus formulate an alternation between pronominal
(84c) and nominal (84b) objects in terms of tree government rules: if the object is a noun,
it a॒aches below CORE, if it is a pronoun, it a॒aches below NUC.

6.2.1.3.4 Summary I suggest analyzing both Kikuyu andKinyarwanda three-argument
causative constructions as having free NPs as arguments, the subject requiring obliga-
tory agreement on the verb. In this respect, they are relatable to ditransitive construc-
tions. In case one argument is realized as a pronoun, two modi੗cations follow. First,
the structure becomes asymmetrical, and this argument gets realized as a verbal mor-
pheme and a॒aches to the NUC node in the tree. Second, automatically, this participant
receives the Undergoer macrorole.

In terms of tree representations, the alternation between a full noun in (82) and an
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incorporated pronoun in (83) can be modeled within the same family of trees, i.e., within
the same line of analysis (see details in Part III). In contrast, using a tree from a head-
marking family for (83) and a totally di੖erent tree for (82) seems to be unnecessarily
complicated and not quite salient. य़is reinforces the decision to avoid analyzing Kin-
yarwanda and Kikuyu causatives as head-marking constructions.

6.2.2 Candidates for double subjects

6.2.2.1 General concerns

Dixon (2000) cites two languages where the A of the base transitive verbs retains its
A-marking, and the newly added causer also receives A-marking. य़is situation is chal-
lenging to explain, since the theories usually predict that two equal agents cannot be in
the same clause. Moreover, the de੗nition of the causative construction I use is formu-
lated in such a way that it requires the causer to be the highest argument of the clause.

With respect to the structure of the caused event, causativization entails the
introduction of a new subject, i. e., the causer of the matrix predication, into
the underlying structure of the clause. य़is, in turn, forces an alteration in
the status of the subject of the original clause. Kulikov (2001, 889)

य़is section presents the two languages cited as Type (ii) in Dixon (2000): Trumai
(an isolate spoken in Brazil) and Kabardian (a language of the Abkhaz-Adyghe family
spoken in the Kabardino-Balkarian Republic and partly in the Karachay-Cherkess Re-
public, Russian Federation). Examples (89)-(90) show causative constructions in these
languages that conform to the description that both the causer and the causee have the
“A-marking”. Each of these examples has two participants who receive a case marker
glossed as eRg.

(89) TRumaiAlaweru-k
Alaweru-eRg

hai-ts
1-eRg

axos-∅
child-abs

disi
hit/kill

ka
caus

‘Alaweru made me beat the child.’ Guirardello (1999, p. 302, ॏn. 2, (i))

(90) KabaRdianł’əźə-m
old.man-eRg

ś’āla-m
boy-eRg

pχa-r
tree-abs

∅-yə-ryə-ġa-q’wət-a-š’
3sg.abs-3sg.io-3sg.a-caus-cut-pst-affmt△

‘य़e old man made the boy cut the tree.’ Matasović (2010b, p. 50, (18))

य़e analysis of these sentences is nevertheless not straightforward. First, one needs
to ensure that the eRg marking is actually the “A-marking” in both these languages.
Second, one needs to pay a॒ention to the type of juncture in these constructions. One
might hypothesize that the two A-like participants belong to di੖erent syntactic units
and thus do not violate the causative de੗nition.
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Although genetically unrelated and geographically remote, Trumai and Kabardian
demonstrate several similarities related to argumentmarking, especially in complex con-
structions.

Kabardian has a very limited set of markers available for marking core arguments;
in fact, only two. य़us, a three-argument construction is already condemned to some
morphological doubling in the absence of the diversity of devices eligible for such a
function. In Trumai, the situation is more complex, but the choice is still quite limited.

Second, in both these languages, it is tricky to establish the basic alignment (see
respective sections). य़is conundrum is re੘ected in the variety of glossing traditions for
both these languages. य़e pair of cases shown in (89)-(90) can be referred to as “ergative-
absolutive”, “ergative-nominative”, “oblique-absolutive”, “oblique-nominative”… I stick
to a certain tradition in each situation and explain my choice for each language in the
respective section. What is nevertheless important is that the distribution of these core
cases is not as straightforward as the standard de੗nitions.

य़is challenge can be further developed: both Trumai and Kabardian exhibit unclear
syntactic alignment. Recent studies in both languages (see references in the respective
sections) question whether it is possible to claim at least partial syntactic ergativity for
some constructions in these languages. Unfortunately, the scope of the present work
prevents me from going deeper into this question, but the syntactic alignment remains
very important for studying valency-related phenomena.

Moreover, both these languages have at least two basic bivalent constructions: one
is traditionally referred to as “transitive”, and the other is oॏen called “extended intran-
sitive”. Importantly, causatives can be derived from both types of constructions in both
languages. I examine how each pa॒ern is built in each language in respective sections.

With all these challenging similarities in mind, Section 6.2.2.2 and Section 6.2.2.3
present the necessary data and observations drawn from descriptive studies, and Sec-
tion 6.2.2.4 summarizes and discusses the conclusions.

6.2.2.2 Kabardian

6.2.2.2.1 Introduction Kabardian has a complex structure. In addition to casemark-
ing, Kabardian has head-marking, i.e., verbal pre੗xes indicating subject, direct object,
and indirect object. As usual in head-marking languages, the verbal complex constitutes
a grammatically correct sentence itself, the use of RPs is not obligatory.

In RRG, the verb in head-marking languages is treated as a CORE, with the verbal
root (or stem) as the NUC and the bound morphemes as arguments. Free RPs are consid-
ered lexical speci੗cations of the arguments. य़ey are placed in Extra-Core Slots (ECS),
special positions postulated for head-marking and double-marking languages that ap-
pear within the CLAUSE but not within the CORE. (See details and discussion of this
approach in Section 2.4.5.)
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य़us, the focus of the analysis of Kabardian causative constructions is twofold. First,
one needs to examine the verbal structure to determine the properties of the true ar-
guments, i.e., verbal pre੗xes. Second, one needs to explore the structure of the ECSs,
where the RPs are placed, and explain the doubling of eRg case there.

Kabardian has already received a॒ention in RRG studies. Ranko Matasović has pub-
lished a grammar of Kabardian (Matasović 2010a) as well as some articles on Kabardian
causative constructions (Matasović 2009; Matasović 2010b). However, to quote his own
words, “[T]his grammar should be used with some caution, not only because it was
wri॒en by a linguist who is far from being a ੘uent speaker of Kabardian. It is largely
compilatory in nature…” (Matasović 2010a, 4). य़e main diਖ਼culty with these works is
that the author pays almost no a॒ention to head-marking, neither in the glossing of ex-
amples nor in the discussion of the suggested analyses. य़erefore, in the present work,
I also rely22 on earlier descriptions of Kabardian, realized within di੖erent theoretical
frameworks. In addition, in this section, I extensively quote the data and the descrip-
tions of Adyghe, the closest relative of Kabardian (see Fig. 16). From the perspective of
causative constructions, it is identical to Kabardian, but has received more a॒ention in
earlier studies and in recent typological scholarship.

6.2.2.2.2 eࢊ slot structure of the verb य़e verbs in head-marking languages are
oॏen described in terms of slots. All possible verbal aਖ਼xes are listed in the linear order
of their (possible) occurrence and are assigned a slot number. Naturally, some slots can
be void, and some others cannot.

In Adyghe, there are six slots where arguments can be expressed. (I prefer the term
“expressed” instead of “cross-referenced” since in RRG, verbal aਖ਼xes, not RPs, are con-
sidered arguments.) Below, I follow the numbering by Smeets (1992): slots 1-6 counted
from the beginning of the word. A di੖erent tradition counts aਖ਼xes from the verbal root;
hence, pre੗xes receive negative numbers. In this tradition (namely, in Arkadiev, Lander,
et al. (2009, 42)), argument aਖ਼xes are numbered -9 to -4.

For the study of three-place constructions, three argument slots are relevant. Slot
1 (or Slot -9) is obligatory for the psa. It demonstrates ergative alignment, i.e., cross-
references the S of an intransitive verb and the P of a transitive. If there is a correspond-
ing RP in the sentence, it will receive abs (-r) marking. य़is slot is obligatory for every
verb; however, it is realized as a morphological zero ‘∅’ in the third person (singular or
plural).

य़e A of a transitive verb is realized as a Slot 6 (or Slot -4) aਖ਼x. Of all argument
aਖ਼xes, the one denoting the most agentive participant is always closest to the verb. I

22I express my gratitude to Peter Arkadiev for drawing my a॒ention to possible inaccuracies in Mataso-
vić’s works and for o੖ering me literature on several Abkhaz-Adyghe languages.

23Other sources, including Arkadiev, Lander, et al. (2009), o੖er a di੖erent list of Adyghe dialects. For
the purposes of the current work, dialectal di੖erences are barely relevant.
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• Abkhaz-Adyghe family

• Abkhaz-Abaza aka Abkhaz-Abazin
• Abaza abq
• Ashkaraua ashk1247
• Bezshagh besz1238
• Tapanta tapa1256

• Abkhaz abk
• Abzhui abzh1238
• Bzyb bzyb1238
• Samurzakan samu1242

• Circassian
• Adyghe aka West Circassian ady
• Abadzex abad1240
• Bezhedukh bezh1247
• Natuzaj natu1243
• Shapsug shap1240
• Xakuchi xaku1238

• Kabardian aka East Circassian kbd
• Ubykh aka Ubyx uby

Fig. 16. य़e genealogical structure of the Abkhaz-Adyghe family23(Hammarström et al.
2022; Eberhard, Simons, and Fennig 2021)

follow the glossing tradition used inArkadiev, Lander, et al. (2009) (aswell as otherworks
by the same authors) and label this pre੗x as a, as shown in the examples below. य़is
aਖ਼x can be complemented by an ergative (-m) RP. य़us, prototypical transitive verbs in
Adyghe have two argument pre੗xes, Slot 1 (-9) and Slot 6 (-4) (displayed as Pa॒ern 1 in
Tab. 18).

Slot 5 (-5) is used to encode an indirect object. य़e range of semantic roles eligible
for this position varies, but the scope of this suਖ਼x broadly covers what is commonly
referred to as an indirect object. Hence, the label IO in Arkadiev, Lander, et al. (2009)
and similar works.

Slots 2 (-8), 3 (-7), and 4 (-6) are not relevant for studying causative constructions. It
must be noted, though, that there are multiple alignments of bivalent and trivalent verbs,
including di੖erent subsets of argument aਖ਼xes. All these types are listed in Tab. 18.

An example of a sentence with a trivalent verb is given in (91), indices provided
by the authors to explain the cross-reference. In (91), all RPs are unmarked, because “in
Adyghe in general personal pronouns, proper names, and nouns marked with possessive
pre੗xes do not take case-markers, and neither do case-markers a॒ach to non-speci੗c
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NPs” (Arkadiev and Letuchiy 2009, 4).

(91) Adygheazamatei
Azamat(eRg)

fatimej
Fatima(eRg)

x’Edek
donkey(abs)

∅k-rj-jəi-ša-ʁ
3sg.abs-3sg.io-3sg.a-sell-pst

‘Azamat sold a donkey to Fatima.’ Arkadiev and Letuchiy 2009, p. 3, (4)

1 2 3 4 5 6 slot numbers in Smeets (1992)
-9 -8 -7 -6 -5 -4 slot numbers in Arkadiev, Lander, et al. (2009)

1. S E
2. S IO
3. S IO E
4. S PO
5. S PO E

Table 18: Basic bivalent and trivalent verbal alignments in Adyghe (from Smeets
1992, 127; modi੗ed)

In Kabardian, the system of the S (abs), io and a suਖ਼xes is basically the same (note
quite a peculiar terminology and explanation o੖ered in Colarusso (1992)). An example
of a three-place verb is given in (92) (note that the abs participant is not third person,
hence, the suਖ਼x is not realized as a morphological zero). A three-argument construction
with three RPs is shown in (93).

(92) KabaRdianwə-je-s-t-a-š’
2sg.abs-3sg.io-1sg.a-give-pst-affmt△

‘I gave you to him.’□ Kumaxov 2006, p. 165, (4)

(93) KabaRdianataləqə-m
foster.father-eRg

səšxwə-r
sabre-abs

qanə-m
adopted.son-eRg

∅-yə25-ryə-t-a-sə’
3.abs-3sg.io-3sg.a-give-pst-affmt△

‘य़e foster father gave (as giॏ) the sabre to his adopted son.’□

Kumaxov 2006, p. 435

6.2.2.2.3 Case marking Both Adyghe and Kabardian have a variety of morpholog-
ical cases, but only two of them mark core arguments, see below.

Speci੗ed (de੗nite or inde੗nite) nouns in Kabardian can take four cases:
absolutive, oblique, instrumental, and predicative. Two of these, however,
the instrumental and the predicative, might be considered to be other than
cases. य़e instrumental is actually a suਖ਼x on the oblique. At the same time,
the predicative has a multitude of roles. However, it can generally be seen
as an adverb suਖ਼x or a complementizer, indicating that the noun derives

25य़e cyrillic le॒er и is reproduced as yə following the transcription in Matasović 2010a. According to
Kumaxov 2006, 54–55, the le॒er и stands for a variant of either a diphthong, or a short e/ə.
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from an underlying absolutive or oblique that has been lost due to syntactic
complexities. Colarusso (1992, 51)

य़e cases used for marking arguments have been glossed abs (-r) and eRg (-m) so
far, according to the most recent studies (such as Arkadiev, Lander, et al. (2009) and
Arkadiev and Letuchiy (2009) inter alia). Other traditions use the terms Absolutive-
Oblique (Colarusso 1992) or Nominative-Ergative (Kumaxov 2006; Matasović 2010a).

All studies a॒est systematic ergativity in Circassian languages in the system of ver-
bal aਖ਼xes and nominal case assignment. Nevertheless, syntactic ergativity remains a
debated question, and its manifestation in valency-changing constructions receives spe-
cial a॒ention in Letuchiy (2012).

य़us, the abs marker (-r) is used for S of intransitive verbs, P of transitive verbs, and
य़eme of ditransitives. In all cases, it denotes the less agentive and the most patient-
like participant. In RRG terms, abs verbal aਖ਼xes would always receive the Undergoer
macrorole.

य़e usage of the eRg (-m) nominal case is broader. Not only does it encode the most
agentive participant in transitive and ditransitive constructions, but also the recipient of
ditransitive verbs. Consider the information about Adyghe: “the Ergative functions not
only as a marker of transitive subjects, but also marks all types of indirect objects, such
as recipients of ditransitive verbs, or indirect objects of intransitive two-place verbs such
as ‘look’ or ‘read’, as well as NP-internal possessors” (Arkadiev and Letuchiy 2009, 4).
य़e following functions are reported for Ergative in Kabardian (quotes from Matasović
(2010a, 19–20), which in turn relies mainly on Colarusso (1992, 53–54)):

1. “य़e ergative is, basically, the general oblique case used for all other [than Sintr
and Ptr] grammatical functions; it is the case of the transitive subject”;

2. “य़e ergative can also correspond to the dative case in the European languages; it
marks the recipient of the verbs of giving, and other oblique arguments”;

3. “य़e ergative is also the case which marks the goal of the verbs of movement (like
the Latin accusative of the goal)”;

4. “य़e ergative can correspond to the locative case in those European languages
which have it, indicating a spatial or temporal location”;

5. “In some constructions, the ergative can correspond to the English possessive gen-
itive or prepositional phrase”.

Finally, Matasović (2010a, 20) concludes that the “ergative functions as both the case of
the Agent and as a “general oblique case” covering all other functions of oblique and non-
macrorole core arguments, but non-arguments (adjuncts) can also be in the ergative”.
One can easily note that these functions align with those listed for Adyghe.
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base alignment absi — V1 absi — ioj — V2 absi — POj — V3

causative alignment absi — acauser — V1 absi — ioj — acauser — V2 absi — POj — acauser — V3

base alignment absi — aj — V4 absi — ioj — ak — V5 absi — POj — ak — V6

causative alignment absi — ioj — acauser — V4 absi — ioj — iok — acauser — V5 absi — POj — iok — acauser — V6

Table 19: Causative derivation in West Circassian (Smeets (1992, 127), modi੗ed)

य़e crucial point is that multiple eRg RPs are totally normal in Circassian languages,
as both Agents and Non-macrorole core arguments are marked with this case by default.
य़e case doubling does not mean doubling the same function or role, though, since two
RPs are cross-referenced on the verb by di੖erent argument pre੗xes.

6.2.2.2.4 Causative verbs It is now time to explore causative constructions in Cir-
cassian languages. य़e causative pre੗x can be added to (practically all) monovalent,
bivalent, and trivalent verbs. If the alignment pa॒ern of the base verb already contains
an a participant (realized as Slot 6), this participant gets demoted to the io slot (5). In
contrast, the causer gets realized as the new a argument. If the alignment pa॒ern of the
base verb has no a participant, it is just added. In Tab. 19, the correspondence between
underived and causative verb structures is shown. य़e labels follow the glossing tradi-
tion used in (91), PO stands for “preverb object”, Slot 4 in Smeets (1992). As the top rows
of the table show, base verbs without an a participant (V1, V2, V3) put the causer into
Slot 6 without the demotion of the existent arguments. In the bo॒om rows with V4, V5,
V6, the former a participant is demoted from Slot 6 to Slot 5, while the causer takes Slot
6.

In this respect, the most interesting pa॒ern is a॒ested for V5: it seems to have two
indirect objects. However, this thesis will not study this pa॒ern in more detail, as the
scope of the present work includes only three-participant pa॒erns.

All bivalent pa॒erns, including the one commonly called transitive (V4), demonstrate
a clear instance of Comrie’s paradigm case. When the highest position is available, it
gets occupied; if already occupied, the demotion to the position of the indirect object, i.e.,
the highest free position, takes place. According to the classi੗cation o੖ered in Chap-
ter 6, Kabardian falls into the type Causative like Ditransitive, subtype Causee like
Recipient.

6.2.2.2.5 Causative constructions: analysis and discussion Examples of Kabar-
dian and Adyghe causative constructions derived from transitive verbs are shown in
(94)-(95) respectively. For Kabardian, the initial transcription has been slightly modi੗ed,
and the missing labels for the argument aਖ਼xes have been added. Note the phonological
identity of argument aਖ਼xes in both these languages.
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CLAUSE

ECS
id: 1

RP

CORE_N

NUC_N

NOUN

NROOT

old.man–

CASEAFF

–eRg

ECS
id: 2

RP

CORE_N

NUC_N

NOUN

NROOT

boy–

CASEAFF

–eRg

ECS
id: 3

RP

CORE_N

NUC_N

NOUN

NROOT

tree–

CASEAFF

–abs

CORE

VERB

ARG

ARGAFF
id: 1

mr: ug

3sg.abs–

ARG

ARGAFF
id: 2

mr: nmR

–3sg.io–

ARG

ARGAFF
id: 3

mr: a

–3sg.a–

VSTEM

CAUSAFF

–caus–

VROOT

–cut…

Fig. 17. य़e suggested syntactic analysis of Kabardian causative constructions

(94) KabaRdianł’əźə-m
old.man-eRg

ś’āla-m
boy-eRg

pχa-r
tree-abs

∅-yə-ryə-ġa-q’wət-a-š’
3sg.abs-3sg.io-3sg.a-caus-cut-pst-affmt△

‘य़e old man made the boy cut the tree.’ Matasović 2010b, p. 50, (18)

(95) Adyghejane
mother(eRg)

pŝaŝe-m
girl-eRg

pisme
le॒er(abs)

∅-r-jə-ʁe-txə-ʁ
3sg.abs-3sg.io-3sg.a-caus-write-pst△

‘Mother made the girl write a le॒er.’ Arkadiev and Letuchiy 2009, p. 9, (22b)

In addition to three-argument causative verbs, both sentences have three RPs speci-
fying the lexical meaning of the arguments. In Kabardian, all have overt case marking,
while some zero morphological case marking is a॒ested in the Adyghe example.

Prior RRG analyses of Kabardian (Matasović 2009; Matasović 2010b) treat such con-
structions as nuclear junctures and analyze them from the perspective of the domain of
case assignment and dependent-टrst case assignment paࡇern. In a nutshell, the author
claims that three-place causatives are core junctures, i.e., some instances of complex
structures. य़e ੗rst CORE is the base verb, and the second CORE is produced by the
causative morpheme. य़us, one of the eRg RPs belongs to the upper CORE and the other
– to the lower CORE. More details on this line of analysis are given in Section 6.2.2.3.4.1.

Even though it was developed for Kabardian, this analysis appears overly compli-
cated when the data are analyzed with the necessary a॒ention to head-marking prop-
erties. Kabardian causatives can be analyzed as simple clauses since all the participants
are realized only once as verbal morphemes. य़e doubling of ergative RPs is due to the
syncretic nature of the eRg marker, which can mark a variety of participants.

य़e (simpli੗ed) syntactic structure of (94) is shown in Fig. 17 (operators are not an-
notated for the sake of be॒er readability). य़e verbal root, together with the causative
morpheme, constitute a single nucleus, the same way as in all dependent-marking lan-
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guages explored so far. In contrast, the arguments of the CORE are below the VERB
level because they are bound verbal morphemes. Since the verbal complex is a suਖ਼-
cient and grammatical sentence, these aਖ਼xes are true arguments and thus are assigned
macroroles. Full RPs are optional and are thus placed in the Extra-Core Slots (ECS). Each
noun with an overt case marker receives the value of the case feature from the case mor-
pheme. य़ere is also the feature id assigned to both RPs and argument aਖ਼xes. य़anks
to this feature, one can ensure correct cross-reference between the RPs and the verb.
More details on the technical realization of this solution are given in Section 10.4.2.4.

6.2.2.3 Trumai

Trumai is an indigenous language spoken by 51 (Guirardello 1999, xvi) people living in
the Xingu Reserve in Brazil (more ethnographic information to be found in Guirardello
(1999, xiv–xvii)). It is considered to be a genetic isolate. य़e main (early) stages of
Trumai studies are listed in Guirardello (1999, xvii–xviii) and the latest approaches are
named in Monod Becquelin and Becquey (2012, 290, fn. 1-2).

Apparently, the conclusion about Trumai causatives having two participants with
“A-marking” has been drawn from example pairs like (96) vs. (97) – (98).

(96) TRumaiine-k
3-eRg

atlat-∅
pan-abs

mapa
break

‘He broke the pan.’ Guirardello 1999, p. 257, (4)

(97) TRumaihai-ts
1-eRg

chï_in
foc/tns

Atawaka-k
Atawaka-eRg

atlat-∅
clay.pan-abs

mapa
break

ka
caus

‘I made Atawaka break the clay pan.’ Guirardello 1999, p. 303, (3a)

(98) TRumaiAlaweru-k
Alaweru-eRg

hai-ts
1-eRg

axos-∅
child-abs

disi
hit/kill

ka
caus

‘Alaweru made me beat the child.’ Guirardello 1999, p. 302, ॏn. 2, (i)

Example (96) shows a construction with a prototypical transitive verb, where the
semantic agent receives the case traditionally glossed as eRg, and the patient receives the
morphologically unmarked case, traditionally glossed as abs26. Example (97) displays a
causative of the same base verb, where the causer receives the same eRg marking as the
agent in (96) (note: -ts is an allomorph of -k used with ੗rst person pronouns). य़e causee
retains the same eRg (-k) marking. य़e a੖ectee receives abs marking. Example (98) is
to demonstrate that the foc/tns particle is not obligatory in a causative construction
and does not in੘uence the choice of case markers (Guirardello 1999, 302, fn. 2). य़us,

26Monod Becquelin and Becquey (2012, 291, (2)) o੖er an alternative glossing claimed to be shared by
some researchers: the unmarked case is labeled nom and the -k marker is assigned an obl label.
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causatives like (97) – (98) end up having two NPs with eRg marking, which is perceived
as double A-marking by Dixon (2000, 48)

Prior analyses a॒est that the morphological causative construction (with or with-
out the foc/tns marker) “is uncommon in Trumai” (Monod Becquelin and Becquey
2012, 308). Since two identically marked constituents can lead to a reference con੘ict,
“speakers try to avoid the presence of two Ergative NPs in the construction if the in-
formation can be inferred from the context, or it does not ma॒er who the causee is”
(Guirardello 1999, 304). Omission of the causee is not uncommon in many languages
and must de੗nitely be taken into account when analyzing the construction. However, it
is still a question why, if all three participants in the causative construction are overtly
expressed, they receive this particular marking.

It is not possible to relate such constructions to those with instruments (99). Trumai
has a speci੗c instrumental case, which introduces adjuncts but can never appear on
arguments. Morphologically, it is quite di੖erent from other cases; thus, no ambiguity or
case syncretism is to be suspected.

(99) TRumaiintsatske
next

yaw
people

cho
perforate

xu-letsi
needle-ins

de
already

‘And then one perforates with a needle.’
Monod Becquelin and Becquey 2012, p. 301, (33)

Passives do not exist in Trumai as a speci੗cally marked verbal category, so the mark-
ing of the demoted agents in this situation is also out of consideration. Two ditransitive
pa॒erns in Trumai will be presented in Section 6.2.2.3.3, but there is no one-to-one cor-
respondence between them and causative constructions.

A short note on the etymology of the Trumai causative marker is also important to
make. According to Guirardello (1999, 312), the causative particle ka could have gram-
maticalized from the verb kapan ‘make’ and the causative of a transitive was initially
bicalusal. However appealing this hypothesis might be, the same source (Guirardello
1999, 314) disproves it: “However, the construction cannot be considered bicalusal
anymore (author’s emphasis – VG), because of the current behavior of ka, which can no
longer [be] classi੗ed as a verb”. Repeating the same etymological argument, Guirardello-
Damian (2003, 17) concludes that “the causative construction in Trumai would be an in-
termediate type between the analytical and the morphological causative”. य़us, one can
suspect some traits of a biclausal pa॒ern in modern Trumai causative constructions, but
should not consider them prototypically biclausal anymore.

Existing studies admit that “[i]n no other construction in Trumai, a single verb can
have two A arguments” (Guirardello 1999, 311), where the term “A argument” stands for
a phrase bearing the marker glossed eRg (-k). य़erefore, it seems impossible to relate
this construction to any other one. य़is situation is disturbing for a theory of argument-
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Morpheme Label Usage (according to Monod Becquelin and Becquey (2012))
-∅ abs Encodes a proto-agent in a ‘‘pseudo’’ extended intransitive con-

struction, or a proto-patient in the ergative construction and any
role in the intransitive construction

-(V)k eRg Encodes not only the agent of ‘‘ergative’’ verbs but also the
causer in causative constructions involving verbs of any class

-(V)tl dat Individualized, identi੗able and salient dative (aॏer Guirardello-
Damian (2004))

-ki dat Individualized, non-identi੗able and non-salient dative; non-
individualized, identi੗able and non-salient dative (aॏer
Guirardello-Damian (2004))

-(V)s dat Non-individualized, non-identi੗able and non-salient dative (af-
ter Guirardello-Damian (2004))

Table 20: Cases used for encoding core arguments in Trumai

marking pa॒erns in causative constructions. In this section, I am going to analyze sen-
tences like (97)-(98) in relation to di੖erent argument-marking pa॒erns found in Trumai.
य़erefore, one needs to study those pa॒erns in more detail ੗rst.

6.2.2.3.1 Case marking in Trumai Trumai is a language able to mark a variety of
cases on an NP. Guirardello (1999, 74–75) andMonod Becquelin and Becquey (2012, 301–
302) provide slightly di੖erent lists of cases, which might also be considered as postpo-
sitions. In the current work, it is crucial that three cases are used in basic bivalent and
trivalent pa॒erns, i.e., cases suspected of encoding core arguments (in RRG terms). य़ese
cases are listed in Tab. 20, along with additional comments on their use. य़e glossing of
these cases is arguable (extensive discussion on that is o੖ered in Monod Becquelin and
Becquey (2012)). In this work, I decided to stick to the glossing traditions I ੗nd in most
of my examples and use the labels provided in Tab. 20. Not only does this decision avoid
additional modi੗cations to the examples, but it also keeps the glosses easy to read (in
contrast to leaving unlabeled morphemes that can be glossed di੖erently).

Of all these cases (abs, eRg, dat) able to encode core arguments, abs is opposed
to eRg and dat. According to Monod Becquelin and Becquey (2012), from the point of
view of the coding, abs seems to be the “syntactic subject” or at least demonstrate the
greatest number of “subject properties”: “य़e unmarked argument is obligatory in ev-
ery construction; it governs verbal in੘ection (-n/-e in the 3rd person); it is not marked
morphologically; it represents the prototypical agent in the ‘‘extended intransitive’’ con-
struction; it is the addressee of the imperative in the ‘‘extended intransitive’’ construc-
tion; it commands re੘exive, reciprocal and middle use <…>; and it is placed according to
syntactic constraints of linear precedence” (Monod Becquelin and Becquey 2012, 308–
309). From the syntactic point of view, the participant receiving the abs marking seems
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to be the most important since it cannot be omi॒ed, cf. Monod Becquelin and Becquey
(2012, 308): “all arguments apart from the unmarked one are only optionally expressed”.
Moreover, Monod Becquelin and Becquey (2012, 310–312) o੖ers an analysis of topic
chaining in a Trumai text and concludes that “[t]his study brings to light a strong corre-
lation between the discourse topic and the unmarked argument” (Monod Becquelin and
Becquey 2012, 310).

Evidence from the coding and, to some extent, evidence from the behavior of abs sug-
gest that it might be the psa in a Trumai clause. If so, two eRg participants in causative
constructions are de੗nitely not two psa-like participants. It sorts out the possible vio-
lation of the de੗nition of a causative construction since the eRg marking is proved not
to be the psa marking. य़e term “A-marking” is ambiguous as it is unclear whether it
refers to morphological encoding, syntactic properties, or semantic role. य़us, syntactic
alignment in Trumai still requires a thorough analysis.

6.2.2.3.2 Two-argument patterns in Trumai य़ree basic cases yield two pa॒erns
of argument marking in bivalent constructions. य़e question of their transitivity re-
mains open and has been debated extensively (mainly in Guirardello-Damian (2003) and
Monod Becquelin and Becquey (2012)). For this section, the question of whether any of
these pa॒erns count as transitive is secondary to the fact that both of them are bivalent27.

य़e ੗rst pa॒ern has been shown in (96). It is oॏen called “ergative” or “transitive”
pa॒ern. Typical of this pa॒ern is the unmarked undergoer and the actor marked with
eRg (-k). Verbs that have their arguments marked this way are grouped into class 2 by
Monod Becquelin and Becquey (2012) and type 2 by Guirardello-Damian (2003). Ac-
cording to the lists provided in Monod Becquelin and Becquey (2012) and Guirardello-
Damian (2003), as well as the Wordnet-driven analysis of Trumai lexicon in Monod Bec-
quelin and Becquey (2012, 304–307), many verbs high in Transitivity (in terms of Hopper
and य़ompson (1980)) appear in this class alongside with “a large number of verbs for
‘‘peaceful’’ (i.e. not prototypically transitive) actions” (Monod Becquelin and Becquey
2012, 305).

य़e second pa॒ern is demonstrated in (100)-(101). It is sometimes referred to as
“extended intransitive”, because the participant labeled as dat is not considered to be an
object.

(100) TRumaiKumaru-∅
Kumaru-abs

sone
drink

wïrïx-es
manioc.porridge-dat

‘Kumaru drank (some) manioc porridge.’□ Guirardello-Damian 2003, p. 15, (28a)

27It is worth mentioning that some verbs in Trumai can occur in both pa॒erns. An explanation of the
variable selection of a bivalent pa॒ern from the pragmatic yet anthropological perspective is o੖ered in
Monod Becquelin and Becquey (2013).
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(101) TRumaihine
3.abs

ma
eat

k’ate-s/-ki/-tl
੗sh-dat1/2/3

△

‘He eats (the) ੗sh.’ Monod Becquelin and Becquey 2012, p. 291, (2c)

य़e unmarked case appears on the agent-like participant, while the patient-like partic-
ipant receives dat marking. Any of the dat markers listed in Tab. 20 can appear in this
position, as the disjunction in (101) shows. Neither of the studies (Guirardello-Damian
2003; Monod Becquelin and Becquey 2012) di੖erentiates between them in this role. In
most elicited examples, dat NPs follow the verb, while abs and eRg NPs precede it.
However, corpora studies show that both dat and eRg can appear in either preverbal or
postverbal position or be omi॒ed. Cf. Monod Becquelin and Becquey (2012, 307): “the
absolutive argument <…> is <…> the only argument subject to a strict word order con-
straint”. य़us, the word order criterion is not decisive for distinguishing between dat
and eRg participants.

Examples (100)-(101), in fact, are remarkable in a number of other aspects that prove
to play a role in building causatives across languages. First, the base verb in each of
them is a verb of ingestion. Verbs of this class have already been a॒ested as demonstrat-
ing special behavior in causative construction in Bashkir (Section 6.1.1.4) and Lubukusu
(Section 6.2.1.2.5). According to Monod Becquelin and Becquey (2012, Fig. 2, p. 306), ca.
90% of Trumai verbs of ingestion follow the basic bivalent pa॒ern illustrated in (100)-
(101) above. Second, it can be supposed from the translations and the known behavior of
verbs of ingestion that the actions described in (100) and (101) can be construed as atelic
(in RRG terms, activities, but not accomplishments) and that the participant markedwith
a dat can be regarded as non-referential28. य़e source paper of (101) is wri॒en in En-
glish, and the authors provide the optional article ‘(the)’ in their translation. It might tell
that the participant टsh can be regarded either as speci੗c (the टsh) or unspeci੗c/non-
referential (just टsh). Either this contrast is irrelevant for these verbs, or the reading is
ambiguous. As for (100), the source paper contains the translation in Portuguese “A Ku-
maru tomou mingau” without any article (although Portuguese has them). य़is is also in
favor of the fact that the sentence at leastmight read as an activity with a non-referential
patient. य़e non-referential participant oॏen has fewer Undergoer-like properties and
thus is not a fully formed object of a verb. Hence, its place in the semantic and syntactic
structure di੖ers from the place of a referential object. In this respect, the dat marking
of objects in (100)-(101) is cross-linguistically predictable.

Verbs having the abs-dat bivalent pa॒ern are grouped into class 3 by Monod Bec-
quelin and Becquey (2012) and type 4 by Guirardello-Damian (2003). Both studies ob-
served that almost all verbs of cognition, perception, and consumption fall into this class.
As Bashkir data show (Section 6.1.1.4), in causative constructions in some languages,

28Van Valin (2018b, 80) cites a Dyirbal example very similar to (100)-(101): an atelic reading of the verb
‘eat’ triggers the abs-dat argument marking.

148



eRg-abs pa॒ern abs-dat pa॒ern
status of eRg status of abs status of abs status of dat

Ergative interpretation Core Argument 1 Core Argument 2 Core Argument 1 Extended to core argument
Accusative interpretation Oblique Argument Core Argument 1 Core Argument 1 Core Argument 2

Table 21: Traditional interpretations of the Trumai verbal system

verbs of cognition and perception can demonstrate similar behavior as verbs of inges-
tion (consumption). However, this class also features many highly transitive verbs, such
as hunt, carry, pick up (Monod Becquelin and Becquey 2012, 295, Guirardello-Damian
2003, 10).

To summarize Monod Becquelin and Becquey (2012), there are two traditional in-
terpretations of the Trumai verbal system, see Tab. 21. Each of these interpretations
treats only one of the bivalent pa॒erns as “transitive”, i.e., having two core arguments,
and suggests some special approach to the other pa॒ern. Apparently, neither of these
interpretations is adequate to account for the complexity of the whole system.

It seems reasonable to treat both eRg and dat participants similarly, opposing them
to the abs participant. One of the options (discussed in Monod Becquelin and Becquey
(2012, 313–314)) would be to claim all Trumai verbs intransitive. य़e idea behind this
interpretation is that “no overt distinction can be observed at the morphosyntactic level
which could be used to di੖erentiate between ergative/accusative/dative arguments and
oblique arguments” (Monod Becquelin and Becquey 2012, 313). In fact, this di੖erence
can be found. य़e authors mention that only “agents and patients” (which translates to
“abs/eRg/dat participants” in terms of this section) are accessible for valency reduction
operations (see alsoGuirardello-Damian (2003, 19)). य़us, eRg and dat are di੖erent from
oblique cases and should somehow be included in the core of the verb. Finally, Monod
Becquelin and Becquey (2012, 315) come upwith the interpretation including two classes
of transitive verbs (eRg-abs and abs-dat), each having a “subject argument” (taking the
unmarked case, abs) and a “complement argument” (taking eRg or dat respectively).

6.2.2.3.2.1 A possible RRG analysis of Trumai bivalent patterns य़e “all-
intransitive” hypothesis suggested and rejected byMonod Becquelin and Becquey (2012)
can, in fact, become a start for an RRG analysis of Trumai bivalent pa॒erns. Since the abs
argument is so di੖erent from the others, one can suppose that it is the only macrorole-
bearing argument. Naturally, it would take the Undergoer macrorole. If one assumes
that Trumai tends to select the lowest macrorole as the psa (and if one agrees that the abs
participant indeed is the psa in all sentences), one would get a clear vision of the mono-
valent and bivalent alignment pa॒erns. Intransitive static verbs (like ‘sleep’) have the
sole Undergoer and thus mark it with abs case. Intransitive dynamic verbs (like ‘walk’)
have only the Actor, but since it is the only macrorole, it also receives abs marking.
“Transitive” verbs like ‘break’ in (96) follow the pa॒ern: the lowest MR = the UG = the
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patient receives abs, the other receives the Agentive case, eRg and, apparently, the Actor
macrorole. In examples with “extended intransitive” verbs like (100), the patient (e.g.,
‘porridge’) does not qualify as the lowest-ranking argument because it is non-referential.
Hence, the other participants get assigned themacrorole and the abs case, while the non-
macrorole patient receives the dat case. य़is analysis is, in fact, well compatible with
the ੗nal interpretation o੖ered in Monod Becquelin and Becquey (2012).

6.2.2.3.3 ree-argumentࢊ non-causative patterns in Trumai Both Guirardello-
Damian (2003) andMonod Becquelin and Becquey (2012) list three-argument non-causative
verbs as subtypes of bivalent classes. Both sources agree on these verbs being trivalent,
but the question of whether they are ditransitive remains open.

(102) TRumaiKumaru-k
Kumaru-eRg

oke-∅
medicine-abs

kïţï
give

hai-tl
1-dat

‘Kumaru gave me medicine.’□ Guirardello-Damian 2003, p. 8, (13a)

Trivalent constructions like (102) have an eRg-marked agent, an abs-marked theme,
and a dat-marked recipient. In respect of marking agents and patients, they look ex-
actly like verbs in (96) (oॏen called “transitive) and thus are sometimes referred to as
“ditransitives”.

In the meantime, constructions like (103) exist as well.

(103) TRumaiha
1abs

deţne
distribute

kain
foc

k’ate-s
੗sh-dat

kiki
man

wan-ki
pl-dat△

‘I am distributing ੗sh to the men.’ Monod Becquelin and Becquey 2012, p. 297, (17)

One could call them “even further extended intransitives”, because they repeat the
abs-dat pa॒ern of the so-called “extended intransitives” (100) and add yet another dat
participant to it.

It is important to note that all agent-like and patient-like participants retain the same
case marking as in bivalent pa॒erns, while recipients always receive dat marking.

6.2.2.3.3.1 A still possible RRG analysis One can try to expand the analysis
of bivalent pa॒erns, which is based on the premise that the abs participant is the psa in
Trumai, to explain trivalent pa॒erns as well.

Sentences like (102) look like ditransitive constructions in most languages. य़e case
and themacrorole assignment is done as follows: the lowest-ranking participant receives
the Undergoer macrorole and the abs case; the highest-ranking participant receives the
Actor macrorole and the eRg case; the remaining participant is NMR (non-macrorole)
and receives dat as an ‘elsewhere’ case.

य़e situation with sentences like (103) is more diਖ਼cult. य़e argument ha ‘1abs’ is
the e੖ector and thus is ranked very high on the Actor-Undergoer Hierarchy. Hence, it
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receives the Actor macrorole. However, it receives not the eRg case, as is suspected for
Actors, but abs. य़e only explanation for that is that this argument is both the highest
and the lowest direct argument in this sentence. य़is can only happen if ha ‘1abs’ is the
only macrorole-bearing argument in the sentence, i. e., that the verb deţne ‘distribute’
is M-intransitive in Trumai. य़e two dative NPs in (103) are thus both oblique core
arguments (or maybe adjuncts, but de੗nitely not direct core arguments). Given that,
one could regard pa॒erns like (103) as “even further extended intransitives”.

6.2.2.3.4 ree-argumentࢊ causatives in Trumai Aॏer examining Trumai bivalent
and non-derived trivalent constructions, one can now turn to three-argument causative
constructions. For the sake of convenience, references to the examples with both biva-
lent pa॒erns (96) and (100) with their causative counterparts (98) and (104) are given in
Tab. 22.

(104) TRumaihai-ts
1-eRg

Kumaru-∅
Kumaru-abs

sone
drink

ka
caus

wïrïx-es
manioc.porridge-dat

‘I made Kumaru drink (some) manioc porridge. ’ Guirardello 1999, p. 302, (2a)

Basic pa॒ern Causative pa॒ern
“Transitive” (96) eRg-abs (98) eRg-eRg-abs
“Extended intransitive” (100) abs-dat (104) eRg-abs-dat

Table 22: Trumai bivalent pa॒erns and their causative counterparts

Constructions like (104) have not been mentioned in Dixon (2000). However, they
have an explicit causative morpheme and are built on bivalent bases, as shown above.
य़erefore, both constructions like (98) and (104) are of interest for the present study.

In both causative constructions, the newly added causer is bearing the eRg case.
Whatever the initial pa॒ern, the causer takes the clause-initial position. य़is trend is
a॒ested in the Trumai grammar: “[t]he causer always precede[s] the causee, and oॏen
is followed by the Focus/Tense particle” (Guirardello 1999, 302). As a result of the causer
addition, constructions like (104) look like one type of underived trivalent constructions
(102), and constructions like (98) look exceptional, having two eRg arguments.

One possible option would be to treat these two constructions di੖erently. It is easy
to claim that causative constructions of type (104) belong to the typeCausative like Di-
transitive. What is peculiar about this type is that the causee receives the samemarking
as the theme of the ditransitive construction, not the recipient. Consequently, it is the
a੖ectee of the causative construction that received the same marking as the recipient
of the ditransitive. In that case, one would need to postulate in Trumai a presumably
non-existing causative strategy Aॐectee like Recipient, see Tab. 23.
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Causer Causee A੖ectee
(104) (causative of ext. intr.) 1-eRg Kumaru-abs porridge-dat
(102) (ditransitive) Kumaru-eRg medicine-abs 1-dat

Actor य़eme Recipient

Table 23: Relation of type AॐecteeLikeRecip between (104) and (102) in Trumai

Also disturbing is the resemblance of causatives with an “extended intransitive” base
to non-causative trivalent verbs with the “transitive” agent-patient alignment. No clear
pa॒ern of derivation can be traced between these two constructions. य़us, one might
suspect that these constructions’ super੗cial similarity is due to very di੖erent underlying
processes. If this analysis is adopted for constructions like (104), one still needs not only
an interpretation of constructions like (98) but also a mechanism explaining the selection
of either strategy.

What needs nevertheless to be observed – and is mentioned in Guirardello-Damian
(2003, 14–15) and Monod Becquelin and Becquey (2012, 292) – is that both causative
constructions are built in the same way with respect to the base pa॒ern they are derived
from. In both examples (98) and (104), all the arguments that were present in bivalent
pa॒erns ((96) and (100) respectively) have exactly the same marking. य़erefore, the fact
that causatives of kind (104) look like non-causative trivalent verbs with the “transitive”
agent-patient alignment (102) is to an extent accidental. It is not the fact that the argu-
ments in a causative construction derive in such a way to ੗t the trivalent pa॒ern, but
that the trivalent pa॒ern looks like the eRg-abs bivalent pa॒ern with a dat argument
added.

An important claim follows from this observation: in neither Trumai causative con-
struction does any argument demotion occur. So, the relationship between bivalent
pa॒erns and their causative counterparts can be formalized as shown in (105). To para-
phrase (105) with words, there are two claims to be made, see (106).

(105) A tr
i P tr

j : E caus
erg C caus

i A caus
j

(106) a. No ma॒er how arguments in the bivalent pa॒ern are marked, they retain
their marking in a causative construction.

b. No ma॒er how arguments in the bivalent pa॒ern are marked, the causer
always receives eRg (-k) marking.

य़is interpretation gets away from the interpretation of (98) and (104) as two di੖erent
causative constructions in Trumai and o੖ers evidence to a previously una॒ested type of
argument marking in a causative strategy Causative like Bivalent + given case.

6.2.2.3.4.1 Background on the domain of case assignment य़e੗rst idea that
comes to mind once two RPs bearing the same case are found in a clause is to suspect
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some complex structure behind them. य़e two eRg RPs in examples like (97)-(98) would
then belong to di੖erent units. य़e question is, what would those units look like? य़is
question can be approached from the perspective of the domain of case assignment (Van
Valin 2005, 257–260). य़is notion designates a layer of the sentence structure (core or
clause) that is the scope of the application of case-marking rules. In simpler words,
bringing RRG closer to other traditions, according to the classical RRG approach to-
wards the domain of case assignment (Van Valin 2005, 257–260), there are two types
of languages: in some languages, the commonly used notion of the “simple sentence”
should be speci੗ed as “single clause sentence”, in others – as “single core sentence”.

य़e classical idea of the domain of case assignment has been criticized in Matasović
(2009) and Matasović (2010b). According to this approach, all languages have CLAUSE
as the domain of case assignment, but the order of application of case-marking rules
di੖ers across languages. Some languages ੗rst assign cases to the inner (also called linked,
embedded) CORE and second to the outer (linking, matrix) one. Other languages, in
contrast, ੗rst assign cases to the matrix CORE and aॏerward to the linked one.

It is important to highlight that both approaches are developed for CORE junctures.
(See the details on all nexus-juncture types in Section 2.6) However, they do not specify
what type of juncture quali੗es as a multiple domain: coordination, subordination, or
cosubordination. Also, it has never been stated whether any kind of similar e੖ects can
be observed for other rules and other layers of the syntactic structure.

6.2.2.3.4.2 An analysis of Trumai causatives inspired by the domain of case
assignment य़e notion of the domain of case assignment could be very helpful for
the analysis of Trumai causatives. However, before applying this analysis, one needs to
make sure that Trumai constructions are core junctures. In Van Valin (2005, 188–189),
CORE junctures are de੗ned as follows: “In a core juncture, there are two nuclei, each
with its own set of core arguments, constituting two distinct cores. In non-subordinate
core junctures, they overlap in that the linked units obligatorily share one core argument.
In contrast, in a subordinate core juncture, the linked unit serves as a core argument of
the matrix verb.”

For causative constructions, one would suspect a core subordination. य़is analysis
is shown in Fig. 18. य़e causative verb (or morpheme) would be the matrix core, taking
the causer as its ੗rst argument and the whole core of the base verb as the second argu-
ment. य़is hypothesis aligns well with the absence of demotion, as the arguments of the
inner core are imported intact into the upper core. य़is analysis could then explain the
duplication of ergative RPs. Since the domain of case assignment is CORE, only one eRg
per CORE is allowed. य़e caus morpheme builds its own CORE and thus opens a slot for
an additional eRg RP. य़e causer takes this slot, while the arguments of the embedded
CORE are not demoted.
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SENTENCE

CLAUSE

CORE

RP

Alaweru-k
Alaweru-eRg

CORE

RP

hai-ts
1-eRg

RP

axos-∅
child-abs

NUC

disi
hit

NUC

ka
caus

Fig. 18. य़e analysis of Trumai causative (98) ‘Alaweru made me beat the child.’ as core
subordination

य़e same tree can be analyzed using the notion of the dependent-੗rst case assign-
ment pa॒ern suggested in Matasović (2009). First, the transitive verb disi ‘hit’ builds its
argument structure and uses an eRg-abs pa॒ern for that. Second, the transitive predi-
cate ka ‘caus’ builds its argument structure and would use an eRg-abs pa॒ern as well if
both arguments were RPs. However, the supposedly abs argument is a whole core, in
which all arguments retain their markers.

य़ere is, however, one piece of descriptive evidence that casts doubt on the analy-
sis above. According to Guirardello (1999, 307–308), the causative morpheme ka does
not behave as a separate verb able to build its own CORE. Namely, it is impossible in
the clause-initial position (107), whereas usual verbs (like tao ‘order’) can occur at the
beginning of the clause (108).

(107) TRumai*ka
caus

ke
KE

ka_in
foc/tns

hai-ts
1-eRg

Atawaka-∅
Atawaka-abs

huma
take.bath△

* ‘I habitually/always make Atawaka take a bath.’ Guirardello 1999, p. 307, (18)

(108) TRumaitao
order

ke
KE

ka_in
foc/tns

hai-ts
1-eRg

Atawaka-∅
Atawaka-abs

huma
take.bath

‘I always order Atawaka to take a bath.’ Guirardello 1999, p. 307, (14)

Moreover, the particle (i)yi (whose function is not totally clear, but is related to the
notion of predication) can appear between the matrix verb and its complement, but can-
not be inserted between a verb and the causative morpheme ka, see (109a) vs. (109b).
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(109) a. TRumai*hai-ts
1-eRg

ka_in
foc/tns

Kumaru-∅
Kumaru-abs

sa
dance

yi
YI

ka
caus

*‘I made Kumaru dance’. Guirardello 1999, p. 308, (20)

b. hai-ts
1-eRg

chi_in
foc/tns

axos-∅
child-abs

waţkan
cry

yi
YI

homne
੗nd

‘I found the child crying’. Guirardello 1999, p. 308, (21)

In Guirardello (1999, 307), the author suggests that sentenceswith the verb tao ‘order’
can be considered analytical causatives, as they have a full verb with some causative
meaning. य़ey are, though, di੖erent from the constructions with the ka particle, which
is not a full verb and has the grammatical meaning of introducing a cause exclusively.
Given all these facts, the analysis of Trumai causatives shown in (97), (98), (104) as core
subordination is compromised.

However strange the Trumai structuremight seem, this fact is well predicted by RRG.
According to the hierarchy formulated in Van Valin (2005, 206–207), the direct causation
is the tightest type of all interclausal semantic relations. It thus must involve the tightest
type of juncture of the lowest possible level. य़is type, as illustrated in Van Valin (2005,
Fig. 6.22, p. 209), is nuclear cosubordination. As for core subordination, it is supposed
to be the linking type in distant and permissive causatives. Even though special evi-
dence stating that Trumai constructions in (97), (98), and (104) are factual or implicative
is missing, they clearly are instances of a general type of construction, productive for
all types of verbs and perhaps unmarked in terms of implicativeness (cf. Guirardello
(1999, 304–307) discussion of analytical constructions used to express speci੗ed infor-
mation together with the semantics of causation). य़us, the failure of the analysis of
morphological Trumai causatives as core junctures is only logical and well-expected.

य़e last point to clarify is a possible idea to analyze sentences (97), (98), (104) as
nuclear junctures and claim that Trumai would have an even narrower domain of case
assignment. य़is analysis is totally impossible in RRG, while no argument assignment
is done within the NUC by design.

6.2.2.3.4.3 Problematic RRG analysis as a three-argument clause Unfor-
tunately, the previously suggested analysis inspired by the assumption of some kind
of syntactic ergativity in Trumai (Section 6.2.2.3.2.1, Section 6.2.2.3.3.1) fails to explain
causative constructions without a deep reanalysis of Trumai case marking and of the
causative derivation itself. य़e problem with the simple-clause-like analysis of Tru-
mai causatives is mainly the total lack of demotion. य़e addition of a participant to a
simple clause without the demotion of the existing participants is possible when this
added participant is either a non-macrorole core argument, or an oblique argument, or
an argument-adjunct, or even an adjunct. None of these de੗nitions can be used for
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the traditional causer in the traditional causative construction. To allow multiple RPs
with eRg in a single clause, one should thus postulate that this case marks constituents
that can be non-unique in a single clause. So far, no such situation has been a॒ested for
causative constructions. A thorough investigation of valency increase in languages with
di੖erent types of syntactic ergativity is de੗nitely needed for the further advancement
of this reasoning.

6.2.2.3.4.4 An RRG analysis using oblique core arguments Since analyzing
Trumai causatives as simple clauses with three direct core arguments fails, one needs to
adopt a di੖erent approach. In this section, I suggest treating only abs and eRg RPs as
direct core arguments, and dat – as an oblique core argument.

As shown in Section 2.5.1, oblique core arguments are still placed under the CORE
node in the tree representation, but cannot bear macroroles. य़roughout this section
(as well as in most examples in Guirardello-Damian (2003) and Monod Becquelin and
Becquey (2012)), dative RPs are di੖erent from ergative and absolutive ones as they oc-
cur in postverbal positions. Both eRg and abs are always placed before the verb. य़is
hints that dat RPs might have a di੖erent status. य़e same sources report, though, that
in real texts (in contrast to elicited data), both eRg and dat can appear preverbally or
postverbally.

I thus claim that in Trumai, all direct core arguments that do not bear the ug macro-
role receive eRg marking. Oblique core arguments receive dat, and adjuncts receive
other cases. य़us, one can postulate a syncretic eRg case used for di੖erent types of
arguments able to be marked with di੖erent cases in other languages29.

Within this line of analysis, the causativization of extended intransitives (104) fol-
lows Comrie’s paradigm case: the position for an eRg RP is free in the base verb’s align-
ment and gets ੗lled by the causer. Causatives of transitives like (97)-(98) thus could be
explained using Comrie’s paradigm case as well: the former Actor (the causee) gets de-
moted to the position of a NMR core argument, which also receives eRg case due to case
syncretism, and the position of the Actor gets occupied by the intervening causer and
naturally receives its eRg case. य़e di੖erence from Comrie’s paradigm case, though, is
that this operation does not yield the same argument pa॒ern as found in non-derived
ditransitives (unlike in other languages that demonstrate clear examples of Comrie’s
idea). य़is has not been a॒ested so far, but, in fact, has nothing to do with causative
constructions. य़e peculiarity of Trumai ditransitives can be explained via rules of dat
assignment. य़e fact that dat is used for oblique core arguments but not for direct ones
is a special feature of the Trumai language.

To sum up, I suggest an analysis of Trumai causative constructions as simple clauses,
where the duplication of ergative RPs is conditioned by the fact that eRg is a syncretic

29See details on RRG analyses of case syncretism in Nakamura (2011) and Nakamura (2021).
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CORE

RP
case: erg

mr: a

arg: dir

CORE_N

NUC_N

NOUN

NROOT

Alaweru–

caseAFF

–eRg
case: erg

RP
case: erg

mr: nmr

arg: dir

CORE_N

NUC_N

NOUN

NROOT

1–

caseAFF

–eRg
case: erg

RP
case: abs

mr: ug

arg: dir

CORE_N

NUC_N

NOUN

NROOT

child–

caseAFF

–abs
case: abs

NUC

VERB

VROOT

hit

CAUSAFF

caus

a. य़e syntactic representation of (98) ‘Alaweru made me beat the child’.

CORE

RP
case: erg

mr: a

arg: dir

CORE_N

NUC_N

NOUN

NROOT

1–

caseAFF

–eRg
case: erg

RP
case: abs

mr: ug

arg: dir

CORE_N

NUC_N

NOUN

NROOT

Kumaru–

caseAFF

–abs
case: abs

NUC

VERB

VROOT

drink

CAUSAFF

caus

RP
case: dat

arg: obl

CORE_N

NUC_N

NOUN

NROOT

porridge–

caseAFF

–dat
case: dat

b. य़e syntactic representation of (104) ‘I made Kumaru drink some manioc porridge’.

Fig. 19. Syntactic descriptions of Trumai causative constructions
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case assigned to all non-ug direct core arguments. One can regard that as an “invisible
demotion”: the agent of the base verb is demoted in semantic terms but receives the
same eRg case, so it cannot be distinguished from the other eRg-marked argument on
the surface level.

य़is analysis does not contradict any descriptive evidence, making it preferable to all
previously suggested ones. Nevertheless, it suggests an ‘invisible demotion’ in causatives-
of-transitives, which might be an over-complication. Despite this known imperfection,
I use this analysis as ੗nal for the time being.

Syntactic trees for Trumai causative sentences (98) and (104) are shown in Fig. 19.
Note that both of them represent a single CORE (like in all languages examined ear-
lier in this work). Arguments in eRg or abs are direct core arguments (note the fea-
ture arg: dir ) and therefore are also assigned macroroles (see feature mr). In Fig. 19b,
the dat argument is still a core argument (consider the same edge from CORE to RP), but
is oblique (note the feature arg: obl ). For this reason, it is not assigned any macrorole,
hence the lack of the feature.

6.2.2.3.5 Conclusion य़is section has shown that Trumai is, in fact, a challenging
language for the study of causative constructions. Some inspirational news, though, is
that more studies of basic alignment pa॒erns could advance research on more complex
issues in argument structure. I have explored a line of analysis that assumes Trumai has
some syntactic ergativity, but it failed to explain the lack of demotion and the doubling
of eRg cases without making other, even less well-supported assumptions. य़is direc-
tion seems the most urgent for a be॒er understanding of Trumai argument pa॒erns
and the place of Trumai in the typology of the world’s languages. I have also explored
an approach that treats morphological causatives as CORE junctures, which has been
theoretically predicted to be improbable. Although this analysis explains the argument
marking, it contradicts the description of Trumai, requiring a di੖erent structure of CORE
junctures. Finally, I have come up with an application of Comrie’s paradigm case to Tru-
mai causatives, postulating that eRg is a syncretic case assigned to all non-ug direct core
arguments, and dat – to oblique core arguments. Due to case syncretism, one faces an
‘invisible demotion’ in causatives-of-transitives.

If one seeks to relate the causative-of-transitive construction to any other construc-
tion in Trumai, it is still unique. य़e mechanism for deriving it is the same as the mech-
anism for deriving causatives from extended intransitive and from simple ditransitives
as well. I would then suggest calling this general strategy No visible demotion and
listing it as a separate case in my enumeration.
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6.2.2.4 Final remarks on “double subject” strategies

As it follows from the section above, there is no proof of double agents in either Kabar-
dian or Trumai. A closer look into both head-marking and dependent-marking prop-
erties of Kabardian (and its closest relative, Agyghe) reveals that several types of con-
structions can have multiple RPs with the so-called eRg marking. In fact, Kabardian
causatives-of-transitive belong to the type Causee like Recipient. Trumai appears to
be more complex, to some extent, due to a lack of studies. Nevertheless, I have devel-
oped an analysis that does not contradict any descriptive evidence and places Trumai in
a distinct group. What also needs to be highlighted is that both Kabardian and Trumai
have classes of bivalent intransitive verbs. In all these pa॒erns, the position where the
Ergative would appear is free; thus, the derivation is more similar to the derivation of
the usual intransitive verbs rather than to the derivation from transitive bases.

6.2.3 Strategies with diॐerential object marking

Section 6.2.1 and Section 6.2.2.4 have studied causative strategies involving overt coding
con੘ict, i.e., with some casemarkers appearing in the sentence twice. In the languages of
the world, there is one more causative strategy with partial doubling (or quasi-doubling)
of objects. य़is special pa॒ern is a॒ested in languages allowing di੖erential object mark-
ing, i.e., where direct objects can optionally bear an overt accusative marker. य़is section
aims to examine these strategies across several Altaic languages (see a note on this term
in Section 6.1.1.4.2).

य़e general causative construction with quasi-doubling comprises one participant
(causee) with explicit accusative marking and another participant (a੖ectee) in an un-
marked accusative case. य़e causer is in the nominative case, which is typically un-
marked. In my language sample, there are no ergative languages with this type of con-
struction.

6.2.3.1 Data: Kalmyk, Khakas, Tuvinian

Consider a Kalmyk example (110) illustrating this general pa॒ern. According to Say
(2009, 411), the a੖ectee in this type of Kalmyk structures never receives an explicit ac-
cusative marker.

(110) KalmyKbagšə
teacher

madn-igə
we-acc

škol-də
school-dat

kögǯmə
music

soŋs-ul-na
listen-caus-pRs

‘At school, the teacher made us listen to music.’□ Say 2009, p. 411, (36)

Say (2009, 411) notes that constructions with two accusatives are not encountered
anywhere else in Kalmyk. Moreover, in these constructions, only a limited number of
a੖ectees is found: they are always inanimate, oॏen cognate to the verb, and sometimes
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they do not add much information to the sentence (what else can one listen to, if not
music?), or are idiomatically bound to the verb (Say 2009, 411). य़e author comes to the
following conclusion:

Apparently, the combination of these objects with the base verb constitutes a
single inseparable predicate and not a full VP. य़erefore, under causativiza-
tion, they behave like intransitive verbs. Say (2009, 412)

Another language with such a pa॒ern is Khakas (Turkic). य़e situation in Khakas is
similar but less strict regarding double explicit accusative marking. Letuchiy (2006, 422)
lists pa॒ern (111) as productive, whereas examples like (112) are mostly prohibited and
judged by some informants only as “possible, though highly improbable” (Letuchiy 2006, 421).

(111) KhaKasMaša
Masha

Vas’a-ny
Vasja-acc

sok
juice

iz-irt-če
drink-caus-pRs

‘Masha gives Vasja juice to drink.’ Letuchiy 2006, p. 422, (11b)

(112) KhaKas⁇Pastax
boss

toɣasčy-n
worker-acc

mašyna-ny
car-acc

š’un-dur-š’e
wash-caus-pst

‘य़e boss made the worker wash his car.’ Letuchiy 2006, p. 421, (9)

For completeness, I would like to list one more language, namely, Tuvinian (also
known as Tuvan, Turkic). As for Tuvinian, Kulikov (1998) lists both strategies: with two
explicit accusative markers (113) and with the unmarked a੖ectee (114). Note that the
translations di੖er in the de੗niteness of the a੖ectee.

(113) TuvinianAšak
old.man

Bayïr-nï
Bayir-acc

inek-ti
cow-acc

oorla-t-kan.
steal-caus-pst

‘य़e old man made Bayir steal the cow.’ Kulikov 1998, p. 261, (11c)

(114) TuvinianAšak
old.man

Bayïr-nï
Bayir-acc

inek
cow

oorla-t-kan.
steal-caus-pst

‘य़e old man made Bayir steal a cow.’ Kulikov 1998, p. 262, (13b)

य़e status of the causative strategy with two explicit causative markers (113) in Tu-
vinian is not quite clear. First, Kulikov (1998, 261) tells that it is judged just as “less
acceptable” than the strategy with the dative causee, but aॏerward, he makes a stronger
claim: “it is worth emphasizing that such constructions with two accusatives are not
appropriate for Tuvinian nor for many other Turkic languages”. Commenting on con-
structions of type (114), Kulikov (1998, 261–262) notes that “the accusative marking of
the causee becomes preferable (or even obligatory) in a special situation, namely when
the embedded direct object appears in the so-called non-marked accusative form”.
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Starik zastav-i-l Bayir-a ukrast’ korov-u
old.man.nom force-tv-pst Bayir-acc steal.inf cow-acc

root

nsubj obj

xcomp

obj

Fig. 20. A dependency syntactic analysis of the Russian causative stimulus (115)

य़us, I suggest examining three genetically related languages, each with a causative
strategy that uses the accusative causee and the a੖ectee in an unmarked accusative case.
Interestingly, these languages di੖er in their acceptability of the causative construction
with two overt accusative markers. Below, I present prior analyses of these phenomena
from descriptive studies.

6.2.3.2 Prior analyses: language contact

Both Letuchiy (2006, 421) (for Khakas) and Kulikov (1998, 261) (for Tuvinian) agree that
constructions with two explicit accusative markers seem to emerge due to the in੘uence
of Russian, a language that is spoken by a signi੗cant number of Khakas and Tuvinian
speakers (and, importantly, also the language of the elicitation stimuli). As Russian lacks
a morphological causative, the basic way to express the same meaning is a biclausal con-
struction with some verbs with a causative meaning as a ੗nite predicate and the verb
denoting the caused event as an in੗nitive. Russian also lacks a verb that has causative
semantics only (cf. English make), so ੗eldwork researchers tend to use the verb zas-
tavljat’/zastavit’ ‘to force’, see (115) य़e two accusatives in (115) are objects of the two
di੖erent verbs. For a be॒er illustration, consider the dependency graph in Fig. 20.

(115) RussianStarik
old.man.nom

zastav-i-l
force-tv-pst

Bayir-a
Bayir-acc

ukrast’
steal.inf

korov-u
cow-acc△

‘य़e old man forced Bayir to steal a/the cow.’□ Kulikov 1998, p. 261, (12)

In this thesis, I am not dealing with the e੖ects that language contact might have
on argument marking in causative constructions (although there are works that draw
special a॒ention to this, e.g., Luraghi and Roma (2021)). य़erefore, I do not analyze
this contact-induced pa॒ern any further and do not include it in the enumeration of the
causative strategies I make. It is de੗nitely preposterous to draw similarities between ex-
amples like (112) and (113) on the one hand, and Bantu-like double object constructions,
on the other hand.

However, the language contact hypothesis does not explain the existence of Altaic
causatives with unmarked a੖ectees. Hence, a di੖erent analysis is required.
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6.2.3.3 Prior analyses: incorporation

As already shown in Section 6.2.3.1, Say (2009, 411–412) suggests that Kalmyk structures
like (110) have the same argument structure as the causatives-of-intransitives.

Kulikov (1998, 262) puts this argument in an even stronger way. First, he reminds
the reader that referential properties are of exceptional relevance for objects in Turkic
languages, so the lack thereof is an important indicator of a “pseudo-DO”, i.e., a syntactic
unit that looks like a direct object but is not. He then supports the incorporation analysis,
claiming that “such a noun phrase displays a closer aਖ਼nity with incorporated nouns so
that these constructions might be interpreted as an example of analytical incorporation”.

Letuchiy (2006, 431) also a॒ests a closer boundary between the “initial object” (=
patient of the base verb = a੖ectee of the causative construction) and the verb. However,
in contrast to Say (2009) and Kulikov (1998), Letuchiy (2006) treats it as evidence for
biclausality rather than incorporation. With this analysis, the causer, the causee, and
the predicate caus (apparently, introduced by the aਖ਼x) are claimed to belong to the
external clause, while the a੖ectee and the base verb form the internal clause.

Although the biclausal analysis seems to bemore complicated than the incorporation
analysis, it reminds us of a similar debate concerning Japanese constructions that are
morphological but act as analytical (see Toratani (2002) for the details). Even though
these analyses explain well only some properties of the constructions in question, the
recurrence of this debate seems to indicate an understudied zone in verbal derivation.
Perhaps, a thorough analysis of constructions, now referred to as “partially bicalusal”, is
yet to come.

Another motivation for the biclausal analysis suggested by Letuchiy (2006) might
be the in੘uence of language contact (especially with Russian), which has already been
presented and needs further development beyond the present thesis.

6.2.3.4 An RRG analysis

As shown earlier in Fig. 15, RRG allows incorporated nouns to become part of the NUC.
In Van Valin and LaPolla (1997, 64–67), options of even tighter compounding are dis-
cussed, but they are de੗nitely not relevant for structures like (114), where the incorpo-
ration is not complete. Hence, the placement of the unmarked object under the NUC
node seems to be the most relevant analysis.

य़is analysis is shown in Fig. 21. य़e NP is placed below the NUC node. It means
that all layers of the NP structure, namely CORE_N and NUC_N, are also created below
the NUC node. य़is structure tells that the noun inek ‘cow’ can have its own adjuncts
and operators. Presumably, the availability of those for an “incorporated” noun is lim-
ited. In this case, some of the layers should not appear in the ੗nal tree. However, the
determination of such properties is language-speci੗c and lies beyond the scope of the
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CLAUSE

CORE

ARG

NP

CORE_N

NUC_N

ašak
old.man

ARG

NP

CORE_N

NUC_N

Bayïr-nï
Bayir-acc

NUC

NP

CORE_N

NUC_N

inek
cow

PRED

VERB

oorla-t-kan
steal-caus-pst

Fig. 21. य़e tree representation of the Tuvinian causative with an “incorporated”
a੖ectee (114)

present thesis. य़erefore, I suggest this general analysis as a causative strategyAॐectee
incorporated without further precision of the details of this incorporation in each of
the languages.

य़e crucial question for the current study is the place of the “incorporation”. Does
it happen before the causative derivation or together with it? In other words, is the
incorporation of the a੖ectee amethod of NP density control, in Song’s terms (Song 1991),
or an independent process? य़e remark by Say (2009) that the argument pa॒ern found
in (110) is not a॒ested in any other Kalmyk construction hints that the incorporation
might be due to causativization. Nevertheless, a special investigation of the “predicates”
built by a verb and an incorporated a੖ectee in other contexts is required as a further
research step.

6.2.3.5 Summary

In this section, I have shown a strategy of NP density control found in some Turkic (Al-
taic) languages that leads to the “incorporation” of the a੖ectee to the “verbal complex”.
As a result, the causative constructionwith a transitive base verb has the argument struc-
ture of the causative construction with an intransitive base verb. Namely, the causer has
nommarking, the causee has acc marking, and the a੖ectee remains unmarked since it is
incorporated and loses some of its properties. Aॏer comparing three genetically related
languages, I have argued that the strategy with the “incorporated” a੖ectee is unrelated
to the strategy with double accusative marking, which, in turn, seems to emerge from
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language contact with Russian. I o੖er a generalized analysis of noun incorporation,
leaving language-speci੗c details of its realization for further studies.
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Chapter 7

From individual analyses to
constructional schemas

In the previous chapter, Chapter 6, I have o੖ered RRG analyses of causative construc-
tions in individual languages and determined to what other constructions they can be
related.

In this chapter, I ੗rst summarize my ੗ndings for individual languages and then of-
fer cross-linguistic generalizations from my analyses. I formulate these generalizations
as Constructional Schemas (introduced in Section 2.7). य़us, for each construction, I
provide the scheme of argument encoding and of macrorole assignment. I do that for
all strategies determined in Chapter 6, be they predicted by the standard RRG linking
or not. In this respect, I consider “standard linking” to be just one type of construction,
described in the same way as “non-standard” constructions that deviate from it.

य़is equal treatment of all strategies proves especially useful for implementing my
solution. What I actually model in Chapter 10 are these constructional schemas, see
details in Section 10.4.5.

7.1 Summary of observations concerning individual
languages

One of the aims of Chapter 6 is to update the information on morphological causatives
derived from transitive bases for each of the languages I engaged with. य़e main con-
tribution of the present work is to reconcile descriptive studies of individual languages
with prior theoretical studies from diverse approaches, and to o੖er an RRG-inspired
analysis that does not contradict empirical observations. य़is is made possible due to
the method of relating causative constructions to other constructions in the same lan-
guage (not necessarily those from which causatives are derived) in terms of comparative
concepts (as de੗ned in Haspelmath (2010)).
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Using this approach, I have o੖ered a more precise analysis for languages, some of
which were challenging for prior studies.

Namely, the method relating causatives to other constructions permits regarding
Nivkh causatives as a variant of a more widespread strategy Causee like Demoted
Agent. Before, Nivkh causatives were believed to be unique and non-relatable to any
other constructions. Nevertheless, the data I show suggest that the suਖ਼x -aχ appearing
on the causees occurs only in clauses, where the verb has the marker -gu- (or another
marker that is diachronically related to it). Further Nivkh studies might wish to recon-
sider the case status of the suਖ਼x -aχ.

Another commonly problematic causative construction has been a॒ested in Javanese.
Calling recent corpus studies on Javanese, I claim that this construction does not exist
in modern standard Javanese but might nevertheless survive in some other varieties. Ja-
vanese demonstrates morphological syncretism in ditransitive, causative-of-transitive,
and applicative-of-transitive constructions: all of them are built with the same verbal
marker and allow identical argument-marking strategies. Without studying this syn-
cretism in more detail, it is preposterous to claim the existence of any morphological
causative-of-transitive construction in Javanese at all.

Kabardian three-argument causatives have been considered challenging for having
two participants looking like the syntactic subject. य़us, a fair amount of re੘ection was
given to postulating some bi-eventive structures in them. Prior studies, however, have
overlooked that Kabardian has not only case marking on its arguments but also a well-
developed system of verbal pre੗xes cross-referencing the arguments. With due a॒ention
to these head-marking properties and a closer look into the functions of each of the
case markers available in Kabardian, I claim that causatives-of-transitives in Kabardian
demonstrate the same argument-marking strategy as underived ditransitives.

Another language suspected to have double subjects in causative constructions, Tru-
mai, appears, in fact, quite challenging. Its basic alignment pa॒erns are yet unclear,
hence, relating causatives to any other constructions is quite hypothetical. Neverthe-
less, I manage to trace some generalizable correspondences between a॒estable pa॒erns.
I claim Trumai to belong to a wide group of languages where causatives-of-transitives
follow a ditransitive argument pa॒ern. य़is claim holds, though, if one postulates some
case syncretism in Trumai, for which there is still descriptive evidence lacking. I also
outline several lines of analysis I failed to pursue to their conclusions, providing direc-
tions for possible future studies of Trumai alignments.

Another language I re-classi੗ed is Finnish. Previously, it has been believed to have
a rare type of locative causees. I have demonstrated that the adess causee marking
is also found in constructions with prototypical instruments and thus claimed that the
causative strategy can be called Causee like Instrument.

Regarding instrumental marking, I have shown that it should be regarded as three
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distinct argument-marking strategies. I have found three types of languages. First,
those that mark causees like instruments but not like demoted agents in passive clauses,
namely Finnish. Second, those that mark causees like demoted agents in passive clauses,
but not like instruments, namely Bashkir. य़ird, those that use a single marking for in-
struments, demoted agents, and causees. य़e syntactic properties of arguments in these
three strategies di੖er; therefore, it is especially important to di੖erentiate among them.
फ़antitative typological studies should also account for this di੖erence if they aim to
establish how frequently each strategy occurs.

I have also dealt with the phenomena of object (a)symmetry and locus of marking
in Bantu languages. य़e Lubukusu data suggest that not languages as a whole but in-
dividual constructions have to be classi੗ed as symmetrical or asymmetrical. य़e anal-
ysis departing from Ackerman, Malouf, and Moore (2017) allowed me to treat symme-
try and asymmetry as equally possible variants and thus o੖er a novel analysis of Zulu
and Lubukusu. In Zulu and Lubukusu, the causative derivation does not a੖ect the M-
transitivity. य़e di੖erence between M-transitivity and S-transitivity greater than one is
allowed. In Lubukusu, verbs of ingestion are M-intransitive. Once causativized, three-
argument M-intransitive verbs have two postverbal object-like NPs, neither of which
is assigned a macrorole. य़is results in their symmetrical behavior. In Zulu, all verbs
behave like that. In contrast, non-ingestive verbs in Lubukusu do not allow three direct
core arguments. When causativized, they exhibit a gradual demotion of all the partici-
pants: the causer occupies the psa position and bears the Actor macrorole, the former
agent (i.e., the causee) becomes the direct core non-macrorole argument (able to take
part in syntactic processes), ੗nally, the former patient is demoted to the position of an
oblique core argument (not eligible for syntactic processes). य़e same pa॒ern is also
a॒ested to instrumental and locative applicatives in Lubukusu.

As for the locus of marking, I examined data from Kinyarwanda and Kikuyu. I partly
agree with the analysis originating in Bresnan andMchombo (1987) and presented in Ki-
hara (2017) in the treatment of object markers: I suggest analyzing them as incorporated
pronouns. In contrast, I disagree with these studies’ approach to subject markers and
o੖er an analysis of Kinyarwanda and Kikuyu similar to that of dependent-marking pro-
drop languages.

Finally, I drew a॒ention to a peculiar construction of double accusative marking in
Kalmyk, Tuvinian, and Khakas. I o੖ered an RRG analysis of it, relying on the noun
incorporation. I claim that this is one of the methods of NP density control (Song 1991).

7.2 Language pro॑les

In Tab. 24, I o੖er a summary of language pro੗les in relation to the causative construc-
tions they have. For each language, I name the basic (most oॏen unmarked) strategy
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used in causatives of transitive verbs. In addition, I provide information on whether
languages use di੖erent means for encoding causatives of ingestives and/or causatives
of transfer verbs. I also list an option for the choice of an argument pa॒ern being prag-
matically motivated, and, if so, which strategies occur in languages that are sensitive
to that. Not surprisingly, some parameters are oॏen irrelevant for a given language, as
my analysis also shows. फ़antitative typological studies could bene੗t from taking the
relevance of each parameter into account. For some cells, I admit I was unable to ੗nd
suਖ਼cient evidence to assign a speci੗c value to those cells (see ‘no data’ ).

य़ese pro੗les are used in my implementation, as demonstrated in Chapter 10, to
parse sentences in individual languages correctly.
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Language Basic construction Any special construction
for ingestive predicates?

Any special construction
for transfer predicates?

Any eॐects of the Agentiv-
ity Implicature?

Kannada Causee like Recipient no no explicit favoring: Causee like
DemAg / Instr (syncretic)

Kabardian Causee like Recipient no no no

Javanese Causee like Recipient (no data) no causative (no data)

Bashkir Causee like DemAg 1 Causee like Recipient Causee like Recipient no

Nivkh Causee like DemAg 2 no no no -AX marking (needs proof)

Finnish Causee like Instrument (no data) (no data) (no data)

Zulu Causee and A੖ectee like Di-
rect Object

no no no

Lubukusu Causee like Direct Object, Af-
fectee like Pseudo Object

suspected non-derived ditran-
sitives

(no data) no

Trumai Causative with no demotion no no no

Tuvinian A੖ectee incorporated OR
Causee like Recipient

(no data) (no data) no

Table 24: य़e range of causative constructions a॒ested in sample languages
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7.3 Summary of observations concerning cross-linguistic
generalizations

When analyzing individual languages, I have observed some similar trends. य़e ੗rst
trend is that, in many languages, causatives derived from ingestive transitive verbs be-
have di੖erently from the causatives derived from other verbs. Namely, in Lubukusu,
causatives-of-ingestives are symmetrical, while other causatives-of-transitives are asym-
metrical. In Bashkir and some other Altaic languages, causatives-of-ingestives tend to
take dative causees Hence, it is clear that the semantics of ingestion, or its event struc-
ture, is crucial for the perception of causality across languages. One possible explana-
tion is that the base structure of verbs of ingestion di੖ers from that of more prototypical
transitive verbs. Another explanation for the selection of a construction from a range
of possibilities is that causatives of ingestives are more closely related to monotransitive
verbs than causatives of other verb classes. Further, typological studies should take this
cross-linguistic trend into account.

Another class of verbs that cross-linguistically tend to require a special causative
construction are verbs of physical or non-physical transfer. य़ese verbs have a semantic
component that is also present in prototypical ditransitive constructions. In many cases,
it is diਖ਼cult to tell the di੖erence between ditransitives and such causatives, since they
can have the same set of arguments and identical verbal morphology. Such construc-
tions can be regarded as syncretic. A broader view of three-participant constructions,
combined with a thorough analysis of each marker, could help de੗ne the boundaries
and the extent of such syncretic pa॒erns in individual languages, as well as formulate
precise cross-linguistic generalizations.

Another trend, well a॒ested previously, is the co-occurrence of several causative
constructions in a single language. I have engaged with the debate and found that the
axis of the participant’s volitionality cuts across the axis of the construction’s implica-
tiveness (non-defeasibility), as both play a role in an analysis of a given sentence.

य़is revealed the confusion arising from several strategies; two functional positions
– a prototypical instrument and a demoted agent – have obscured prior analyses. Lan-
guages appear to di੖er in this respect: some of them mark causees like instruments, and
others mark causees like demoted agents. Many languages also have a single syncretic
marker for all these positions.

Comparing causees that look like recipients of ditransitives and demoted agents of
passives, I expand the RRG analysis of this competition from the perspective of dis-
course/pragmatics. I show that the previously formulated Agentivity Implicature has
an e੖ect only in cases of non-defeasible causation and seems to play no role in cases of
defeasible causation.

When studying the similarity of causative constructions to prototypical ditransitive
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constructions, I suggested a systematic relationship between ditransitive and causative
alignments:

(116) a. If both – the ditransitive and the causative – constructions follow the same
alignment pa॒ern (either indirective or secundative), the causee receives the
same marking as the recipient of a ditransitive.

b. If both – the ditransitive and the causative – constructions follow diञerent
alignment pa॒erns, two options are possible: (1) the causee receives the same
marking as the theme of a ditransitive OR (2) the aञectee receives the same
marking as the recipient of a ditransitive.

य़is conclusion answers the question of why constructions of typeCausee like Re-
cipient are extremely more frequent than the other two types. First, they are a॒ested
in languages with any ditransitive alignment (while each of the strategies Causee like
emeࢊ and Aॐectee like Recipient is a॒ested in languages with one type of ditran-
sitive alignment only). Second, and most importantly, it is not very plausible that a
language would use di੖erent kinds of alignment for di੖erent three-argument construc-
tions. Reasons that might lead to this are a topic for upcoming research in the typology
of alignment.

7.4 Constructional schemas

One of the aims of Chapter 6 was to o੖er an enumeration of strategies used for mark-
ing arguments in constructions with morphological causatives derived from transitive
bases. In Tab. 25, I summarize my ੗ndings, o੖ering an updated set of constructional
schemas that are comparable to one another. Like traditional constructional schemas,
they list properties of a construction belonging to every relevant level of the language.
य़e ੗eld formula tells howmorphologically the participants of the causative construc-
tion must be encoded. य़e general indices i, j, k refer not to hard-coded cases or other
ways of marking but to ways of marking used in some non-causative constructions. य़e
coding means used in each language are not part of the cross-linguistic generalization
and, thus, are not included in the constructional schema. य़e ੗elds arguments and
macroroles provide a formulaic representation of the values that the two most im-
portant features assigned to each participant have.
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Strategy Relatable construction Argument encoding Macrorole assignment Example

Causee like Recipient ditransitive E caus
i C caus

j A caus
k : A ditr

i R ditr
j T ditr

k E caus
a C caus

nmr A caus
ug Kannada (36a)

Causee like Instrument instrumental E caus
i C caus

j A caus
k : A instr

i I instr
j P instr

k E caus
a C caus

nmr A caus
ug Finnish (57)

Causee like Demoted Agent 1 passive E caus
i C caus

j A caus
k : A tr

i U tr
k : demA

pass
j E caus

a C caus
nmr A caus

ug Bashkir (38b)

Causee like Demoted Agent 2 reported speech E caus
i C caus

j A caus
k : A tr

i U tr
k : demA

rep
j E caus

a C caus
nmr A caus

ug Nivkh (63)

Causee and A੖ectee like Direct Object simple transitive E caus
i C caus

j A caus
j : A tr

i U tr
j E caus

a Zulu (77a)

Causee like DO, A੖ectee like Pseudo Object simple transitive E caus
i C caus

j A caus
j : A tr

i U tr
j E caus

a C caus
ug Lubukusu (72)

A੖ectee incorporated simple transitive E caus
i C caus

j (A caus
∅

) : A tr
i U tr

j E caus
a C caus

ug Tuvinian (114)

Causative with no demotion simple transitive E caus
k C caus

i A caus
j : A tr

i U tr
j E caus

a C caus
nmr A caus

ug Trumai (97)

Table 25: Constructional schemas for causative constructions
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Part III

Implementation
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Chapter 8

From theoretical abstractions to
tangible representations

8.1 Introduction and motivation

य़e motivation to develop computer-compatible representations of knowledge is in-
creasingly recognized as essential in contemporary research. In linguistics, a growing
number of resources are designed for machine processing rather than human use. With
the aid of well-craॏed soॏware, machines can execute repetitive tasks—such as parsing
sentences—more rapidly and with greater accuracy than human counterparts. Further-
more, creating a robust implementation for newly introduced data poses its own set of
challenges, serving as a rigorous evaluation of the proposed analytical frameworks. य़is
underscores the necessity of integrating computational methods into linguistic research,
as they not only enhance eਖ਼ciency but also deepen our understanding of linguistic phe-
nomena.

In this line, I cannot leave my ੗ndings just as tables shown in Chapter 7 but should
provide a more solid computational implementation. य़us, the implementation will pro-
vide correct parses of the sentences I engaged with in Part II and justify some decisions
I made for my analyses from the logical and computational perspective.

Another advantage of implementing theoretical analyses is their standardization,
which entails compatibility with a larger community. I argue that the solution I present
in Chapter 10 can be easily and quickly expanded to include more languages and more
linguistic phenomena. Once again, the implementation could yield new insights for
the theory, o੖ering observations on which fragments of the analyses can be repeated,
generalized, and transferred.
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8.2 From classical RRG to a formalized tree-wrapping
grammar

8.2.1 Background

Classical RRG is not a formal grammar. It oॏen formulates its claims as commands that
should be applied by someone while working with the data. य़e Linking Algorithm is
very illustrative in this respect, being basically a set of imperative instructions. Consider
its beginning in Van Valin (2005, (5.10), p. 149): “Determine the macrorole(s) and other
core argument(s) in the clause. If the verb is intransitive, then assign the privileged
syntactic argument either macrorole or direct core argument status, depending upon
the language (language-speci੗c)”.

य़ese instructions can, in fact, be fed to a computer. य़is step inevitably involves
some modi੗cation of the classical theory since machines work best with formalized
knowledge. य़e formalization of RRG syntax and semantics has been suggested in Oss-
wald and Kallmeyer (2018), and the newest version of the syntax formalization recently
appeared in Kallmeyer and Osswald (2023). य़e authors set two main goals: “A formal-
ization can, however, help to identify and eliminate possible gaps and inconsistencies of
the theory and, thereby, to improve the theory. Moreover, a formalization can serve as
a basis for computational implementations of RRG” (Kallmeyer and Osswald 2023, 738).

When formalizing RRG, the authors suggest keeping the tree structures as the gen-
eral method of syntactic representation. य़ere already exists multiple grammar for-
malisms for describing trees, one of which is TAG (Tree-Adjoining Grammars, Joshi and
Schabes (1997)). Note that a grammar formalism is di੖erent from a linguistic theory in
that it does not make any claims about the contents of the trees but regulates the way
they are composed. य़us, the TAG formalism is initially de੗ned as a “quintuple” of the
following elements, as shown below.

A tree-adjoining grammar (TAG) consists of a quintuple (Σ, NT , I , A, S),
where

1. Σ is a ੗nite set of terminal symbols;

2. NT is a ੗nite set of non-terminal symbols: Σ ∩NT = ∅;

3. S is a distinguished non-terminal symbol: S ∈ NT ;

4. I is a ੗nite set of ੗nite trees, called initial trees, characterized as fol-
lows <…>:

• interior nodes are labeled by non-terminal symbols;
• the nodes on the frontier of initial trees are labeled by terminals

or non-terminals; non-terminal symbols on the frontier of the
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trees in I are marked for substitution; by convention, we annotate
nodes to be substituted with a down arrow (↓);

5. A is a ੗nite set of ੗nite trees, called auxiliary trees, characterized as
follows <…>:

• interior nodes are labeled by non-terminal symbols;
• the nodes on the frontier of auxiliary trees are labeled by terminal

symbols or non-terminal symbols. Non-terminal symbol on the
frontier of the trees in A are marked for substitution except for
one node, called the foot node; by convention, we annotate the
foot node with an asterisk (*); the label of the foot node must be
identical to the label of the root node.

Joshi and Schabes (1997, 70–71)

फ़ite oॏen, the requirement of lexicalization is applied to TAG trees: “at least one
terminal symbol (the anchor) must appear at the frontier of all initial or auxiliary trees”
(Joshi and Schabes 1997, 72). य़ere are also two operations de੗ned for combining these
trees: adjunction and substitution.

Without going into much detail about the TAG formalism, one can note that it is
compatible with various linguistic analyses. य़us, the task of formalizing RRG as a
variant of TAG primarily involves identifying the elements that conform to the formal
TAG de੗nition in classical RRG.

Nevertheless, the translation is not straightforward. य़e set of operations de੗ned in
TAG aims at modifying binary branching structures (Joshi and Schabes 1997, 103), while
RRG trees oॏen comprise non-binary branching. Hence, the innovation of Kallmeyer,
Osswald, and Van Valin (2013) and Osswald and Kallmeyer (2018) is in de੗ning novel
parsing operations that best account for RRG-like trees. य़e new formalism is called
TWG, which stands for Tree-Wrapping Grammars, since wrapping is one of those newly
de੗ned operations (Kallmeyer, Osswald, and Van Valin 2013).

8.2.2 Operations in TWG

Instead of simple substitution and adjunction, TWG suggests three operations: (sim-
ple) substitution, sister adjunction, and wrapping substitution. य़ese three operations are
exempli੗ed in Fig. 22.

य़e operation of substitution requires a tree with at least one leaf node (“frontier” in
terms of Joshi and Schabes (1997)) marked as available for substitution (oॏen referred
to as a substitution node). Historically (following Joshi and Schabes (1997)), the ‘↓’ sign
is used for that. य़e substitution node can unify only with a node of the same category,
namely, the root (highest) node of a di੖erent tree. Aॏer substitution, a new tree is
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Fig. 22. Parsing operations (reproduced from Kallmeyer and Osswald 2023, Fig. 20.7,
Fig. 20.11, modi੗ed, simpli੗ed)
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produced, the upper part of it coming from the tree with a substitution node and the
lower part coming from the substituting tree. In Fig. 22a, the nodeNP↓ can be substituted
by any tree rooted in an NP node. One of such trees is also shown in Fig. 22a, and the
operation of substitution is illustrated with a dashed line. य़e resulting tree has a single
NP node since the substitution node and the root node of the substituting tree unify.

य़e sister adjunction is a ੘exible operation that allows for adding daughter subtrees
to a selected node of a syntactic tree (or, in RRG terms, to a selected layer of the clause).
Contrary to the substitution, the special mark ‘∗’ is placed not in the upper tree (to which
a new subtree adjoins) but in the adjoining (also referred to as adjunct) tree. य़e struc-
ture of the adjunct trees is strictly de੗ned. First, their root must be of the same category
as the category to which the tree is supposed to be adjoined. Secondly, the root of the
adjoint treemust have only one daughter (Kallmeyer andOsswald 2023, 747). Otherwise,
aॏer the uni੗cation of the adjunct root with the respective node of the upper tree, addi-
tional instructions on the ordering of the incoming subtrees would be needed. य़e sister
adjunction, however, does not specify the linear place where the adjunct tree should
appear, which is extremely helpful for handling RRG structures, especially operators.
However, when needed, precedence constraints can be introduced to control the order
of the daughter subtrees.

Sister adjunction is illustrated in Fig. 22b with a do॒ed line. य़e adjunct tree shows
a PP that must a॒ach to the CORE. Note that PP is the only daughter of the CORE∗;
however, it may have several child nodes itself. Although in this example, the resulting
tree is binary, no such requirement exists in the formalism. Namely, adjunct trees can
be added to trees with any number of branches. Moreover, any number of adjunct trees
can a॒ach to the same tree.

य़e third operation iswrapping substitution, see Fig. 22c. It includes two substitution
operations shown as dashed lines. य़e idea of this operation is to wrap one tree around
another, i.e., split a tree and use two simple substitution operations. य़e place where the
tree is split is indicated by the so-called d-edge, shown as a thin dashed edge in Fig. 22c.

य़us, the tree rooted in the CLAUSE node in Fig. 22c functions simultaneously as
two types of structures. On the one hand, it is a single tree and thus allows for describing
the PrCS and the PRED together. On the other hand, it functions as two trees: the lower
part can ੗ll a substitution node of another tree (like the tree rooted in NP in Fig. 22a),
while the upper part contains a parent node of the d-edge (CORE in Fig. 22c) that seeks
to unify with the root of another tree.

य़e tree around which a tree with a d-edge can be wrapped is sometimes referred
to as the target tree. In Fig. 22c, it is the tree rooted in the CORE node. To become an
eligible target for a given wrapping tree, a tree must ful੗ll two conditions. First, its root
must be of the same category as the parent of the d-edge in the wrapping tree. Second,
one of its lower (“frontier” in terms of Joshi and Schabes (1997)) nodes must be of the
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same category as the child of the d-edge and bear a substitution mark ↓.
य़e result of the wrapping is shown in the right-hand side part of Fig. 22c. One can

see that the target tree is inserted in the place of the d-edge. य़e wrapping substitution
is extremely useful for describing non-local dependencies, such as wh-extraction in En-
glish. In my solution, I use it for describing arguments in head-marking languages30(see
Section 10.4.2.4).

Once the classical grammar is formalized, the simplest way to implement it would be
to simply list the tree-frame pairs for all the target sentences manually. य़is approach
has multiple inconveniences. First of all, nothing prevents manual errors in these repre-
sentations. Second, most representations look alike and contain common parts; hence,
writing every tree from scratch requires a lot of repetition. Being able to create each
common part only once would signi੗cantly decrease the time required for project de-
velopment and the number of errors – at least for repeated parts. Moreover, simply
listing all options does not bene੗t project scaling. य़e addition of every new target
sentence (with previously unseen grammar rules or lexical items) would take the same
time and e੖ort. Finally, and importantly for the development of a linguistic theory, the
simple listing of representations does not re੘ect linguistic generalizations.

In fact, there is a solution able to overcome these challenges. य़e key point is factor-
ization, i.e., abstraction. य़e higher the degree of factorization, the less repetition there
is in the project. Spli॒ing tree-frame pairs corresponding to full sentences into TWG
elementary trees is already some level of abstraction. However, it is possible to describe
elementary trees in an even more abstract way. य़is approach, together with the tools I
use for it, is presented in Section 8.4.

Before continuingwith the presentation of themetagrammatical approach in general
and the tools for creating metagrammars that I used in my implementation, I would like
to present the formalization of RRG semantic structures, also suggested in Osswald and
Kallmeyer (2018).

8.2.3 Frame semantics for RRG

Osswald and Kallmeyer (2018, 372) note that the logical structures used for describing
semantics in classical RRG “from a formal point of view, are meaningless expressions
built in accordance with certain formation rules”. य़e authors also note that “there are a
number of additional semantic components used within RRG’s logical structures whose
formal syntax seems not fully ੗xed yet”. Hence, the authors suggest formalizing the

30य़e idea to use wrapping substitution to describe arguments in head-marking languages was sug-
gested to me by my supervisor, Laura Kallmeyer, and supported by my advisor, Rainer Osswald, during
one of the meetings dedicated to the discussion of my doctoral project. य़e idea was (un)published as a
small handout (Kallmeyer 2021) and later modi੗ed by me to suit the architecture of my solution.
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semantic structures alongside the syntax to enable RRG to parse real language data au-
tomatically.

In Osswald and Kallmeyer (2018), when suggesting the formalization of RRG syntax
based on TAG, the authors suggest translating RRG’s logical structures into decomposi-
tional frames, which have been usedwith TAG earlier (Kallmeyer andOsswald 2013). Os-
swald and Kallmeyer (2018, 372) highlight that this architecture allows “to keep the key
properties of RRG’s decompositional system without necessarily preserving the speci੗c
form of the logical structures” and nevertheless have a formal account suitable for further
implementation. य़e authors show that RRG-like logical structures can be straightfor-
wardly translated into frames, including the type of event, its subcomponents, and the
roles and labels of arguments.

In the solution presented in Chapter 10, frames are used and linked to the syntactic
representations (see Section 10.4.3 for details). However, the primary focus of my project
is the argument structure of causative sentences. Hence, the semantic structures I pro-
vide in the suggested solution are far from presenting all the nuances of the meaning of
each construction. Instead, they are regarded merely as argument structure templates.
For this reason, I mainly reuse the existing way of representing causative frames and
do not provide any advanced hierarchy of them. Given that frame semantics is not of
primary importance for the presented solution, this section focuses on the mechanism
for translating logical structures into frames, presenting it brie੘y and generally. More
details on the formal aspects of frames can be found in other works (Kallmeyer and Os-
swald 2023; Osswald and Kallmeyer 2018; Kallmeyer and Osswald 2013; Kallmeyer and
Osswald 2012; Gardent and Kallmeyer 2003).

In Kallmeyer and Osswald (2013, 278), the authors suggest translating into frames
structures o੖ered in Rappaport Hovav and Levin (1998). य़e approach is illustrated
with the decomposition of the verb break, see (117). One can see that it is represented
as a causative structure.

(117) [x ACT] CAUSE [BECOME [y BROKEN] ] ]

य़e structure in (117) can be represented as a causative accomplishment, following
Van Valin (2023b, 99). य़e resulting logical structure is demonstrated in (118).

(118) [do′ (x, ∅)] CAUSE [BECOME broken′ (y)]

य़e CAUSE operator is present in both representations (117) and (118). य़e ੗rst
event in (117) is denoted with the keyword ACT, while in RRG, activities are represented
as [do′ (x, ∅)]. य़e second event is denoted with the keyword BECOME in both struc-
tures. Hence, the RRG structure in (118) is equivalent to (117). य़erefore, the reasoning
applied to (117) by Kallmeyer and Osswald (2013) is also applicable to (118).

Both (117) and (118) are not fully formalized. Namely, the status of the keywords is
unclear: do they relate to events, parts of events, or participants? Hence, before trans-

180



0















causation

CAUSE
[

activity
ACTOR 1

]

EFFECT







change-of-state

RESULT
[

broken-state
PATIENT 2

]





















Fig. 23. य़e frame represenation of the English verb break regarded as a causative
(reproduced from Kallmeyer and Osswald 2013, p. 279, Fig. 6a)

lating the structure (117) to a frame, Kallmeyer and Osswald (2013, 279) create an inter-
mediary structure in the Neo-Davidsonian-like style (Parsons 1990), see (119).

(119) causation(e) ∧ CAUSE(e, e′) ∧ EFFECT(e, e′′) ∧ activity(e′) ∧ ACTOR(e′, x) ∧
change-of-state(e′′) ∧ RESULT(e′′, s) ∧ broken-state(s) ∧ PATIENT(s, y)

Note that in (119), all the arguments in brackets are events, subevents, or participants.
य़is precision of the operators ੗nally allows the creation of frames, as shown in Fig. 23.
य़e frame in Fig. 23 has a root (consider label 0 ) and two labels for the participants (cf.
1 and 2 in Fig. 23 and x, y in (119)). In Fig. 23, the subevents e′ and e′′ lack special lables.
However, they can be added once needed.

To complete the presentation of the frame structures, one needs to specify that they
are a॒ribute-value descriptions. A more explicit notation of Fig. 23 is given in (120),
accompanied with some comments by Kallmeyer and Osswald 2013.

Every base-labeled feature structure can be characterized by a ੗nite con-
junction of primitive labeled a॒ribute-value descriptions. For instance, the
frame structure of Figure 6 is speci੗ed by the following conjunction:

(120) 0 : causation ∧ 0 · CAUSE : activity ∧ 0 · CAUSE ACTOR ≜ 1 ∧ 0 · EFFECT
: change-of-state ∧ 0 · EFFECT RESULT : broken-state ∧ 0 · EFFECT RESULT
PATIENT ≜ 2

Note that the a॒ribute-value matrix shown in Fig. 23 can be regarded as
a normal form of the a॒ribute-value description in (120), with conjunction
symbols leॏ implicit. Kallmeyer and Osswald (2013, 284)

I reuse the general structure of Fig. 23 for representing causative structures in the
current project. य़e frame structure I use is shown in Fig. 24. It inherits from Fig. 23 the
root event of causation having two subevents: a cause and an eञect. According to RRG,
the cause is the event of type activity having one participant, the e੖ector. य़e e੖ect
subframe corresponds to the transitive verb, from which the causative is derived. In the
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most general representation, it is the event of any type (hence the event heading) having
an agent and a patient. य़e linking of these frames to real language data is shown in
Section 10.4.3.

8.3 TuLiPa: a parser for TWGs

To apply the described formalization to real data, one needs specialized tools, namely, a
parser for syntactic analysis. Such a parser must support the newly introduced parsing
operations (presented in Section 8.2.2) and also be compatible with frame semantics (as
presented in Section 8.2.3).

य़us, a parsing environment that fully conforms to the formalized RRG described
above required two main advancements: a formalism for handling TAG-like trees and
an environment for processing frame semantics. य़e parser for RRG has been presented
in Arps, Bladier, and Kallmeyer (2019) and implemented as an extension of the TuLiPA
parser. Initially developed in Tübingen (hence the name: Tübingen Linguistic Pars-
ing Architecture, TuLiPA), this parser was designed as a multi-formalism environment
for various tree-based grammars. य़e paper by Kallmeyer, Lichte, Maier, et al. (2008)
presents multiple of those, including one of the TAG versions (Gardent and Kallmeyer
2003). Once RRG has been formalized as a tree-wrapping grammar, it has been added to
TuLiPa.

य़e algorithm suggested in Arps, Bladier, and Kallmeyer (2019) works bo॒om-up: it
scans the lexical items, then builds layered RRG trees, starting with the lowest (closest
to the lexical items) layers, and progressing to the root node. य़e root node’s category
is called axiom and must be provided in the parsing command. य़e parser applies oper-
ations to combine trees and the feature structures of nodes. य़e parser tries to compile
all possible tree representations that are not discarded in case of failed uni੗cation.

As for the frame semantics, the tools for handling it have been developed separately.
Indeed, pairings of syntactic and semantic formalisms can be very di੖erent. Namely,
in Arps and Petitjean (2018), a solution for combining frame semantics with LTAG has
been proposed. य़e main innovation of this solution was the usage of feature structures

A0














causation

cause E0

[

activity
e੖ector F0

]

e੖ect B0






event
patient C0

agent D0


















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in the semantic dimension instead of the previously used predicates.

8.4 Metagrammar: describing language descriptions

As shown in the previous section, the formalized grammar helps implement the theoret-
ical ੗ndings. Namely, instead of manually describing every sentence, one can split them
into fragments (elementary trees) and combine themwith the help of parsing operations.
य़e TWG formalism provides three operations that suit di੖erent syntactic situations.
However, from the point of view of a tree-based grammar, the list of TWG elementary
trees is still redundant and can be described more economically. For instance, all trees
having four branches can be described as a single template, disregarding their linguis-
tic content. य़us, this single template would describe lexical ditransitive constructions,
three-argument causatives, and much more. य़is approach to description – describing
not the language itself, but a set of descriptions – is called metagrammatical.

Currently, the term metagrammar is commonly used to denote a system that gener-
ates implemented grammars (wri॒en in any formalism). य़e term was ੗rst introduced
in Candito (1996).

य़e key idea of a metagrammar is to express linguistic generalizations in order to
factorize the redundant parts of the grammar (see discussion in Clément and Kinyon
(2003)). Hence, the main gain from creating metagrammars is twofold. First, creating
metagrammars reduces the time required to develop grammars for individual languages.
य़e whole LinGO Grammar Matrix project (Bender, Flickinger, and Oepen 2002; Bender,
Drellishak, et al. 2010) is centered on this idea: it provides precompiled libraries with
cross-linguistic generalizations and a questionnaire to select the necessary options for
the new target language. As a result, one obtains the so-called “starter grammar” (i.e., a
੗rst draॏ of a grammar) once the ੗lled questionnaire is processed by the libraries.

य़e level of the metagrammar has been proven helpful for the development and
merging of (comparatively) large-scale grammars of individual or closely related lan-
guages. Such investigations have beenmade by Fokkens, Avgustinova, and Zhang (2012)
concerning CLIMB (Comparative Libraries of Implementations with Matrix Basis). Ac-
cording to the paper, “Germanic CLIMB (Fokkens 2011) was developed twice as fast
as the comparable resource Cheetah (Cramer and Zhang 2009)” (Fokkens, Avgustinova,
and Zhang 2012, 1678). य़e authors also remain optimistic about the time required to
translate the grammars of other languages (namely, Russian andMandarin Chinese) into
CLIMB.

य़e second asset of using metagrammars to encode language descriptions is espe-
cially pro੗table for developing new linguistic theories (or applying linguistic theories
to new data). Since metagrammars do not describe sentences themselves, but rather
the sentence descriptions already, they can serve as a playground for testing several ap-
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proaches to analyzing the data. य़is use case has received special a॒ention in Fokkens
(2011). य़e author presents a work੘ow for analyzing auxiliaries in German in Dutch.
WithinHPSG, they can be regarded as two distinct structures (Fokkens 2011, 1070–1071).
य़e point is that both these ways of analysis can be encoded in a metagrammar and ap-
plied to the evaluation data. Hence, statistical results can prove that one of the analyses
performs be॒er (the other can thus be easily deleted from the ੗nal version).

To ful੗ll this second academic need, the language of metagrammatical description
must be well-suited to it. Namely, it needs to o੖er a clear separation between the lin-
guistic reality and the analysis, and a degree of modularity that permits the description
of fragments of language structures. Early metagrammar languages and environments
(Candito 1999; Xia, Palmer, and Vijay-Shanker 2005, see a detailed comparison of several
metagrammatical systems in Crabbé et al. (2013, 622–624)) lacked these crucial proper-
ties. For tree-based grammars, such an environment never existed before XMG, the eX-
tensible MetaGrammar, suggested by Crabbé et al. (2013). (य़e LinGO Grammar Matrix
is built upon HPSG and Minimal Recursion Semantics (Copestake et al. 2005) without
using any tree representations.)

8.5 XMG: describing tree-based grammars with con-
straints

XMG is a language that allows one to describe trees, like those shown in Fig. 25. य़e
paper by Crabbé et al. (2013) is usually cited as the reference source for XMG. It presents
threemain features of XMG as a language, see below. य़is paper uses FB-LTAG (Feature-
Based Lexicalized Tree Adjoining Grammar) to illustrate its ੗ndings; however, many of
these ੗ndings are also relevant for RRG, formalized as TWG.

First, XMG is a declarative language. In other words, grammaticality is
de੗ned in an order-independent fashion by a set of well-formedness con-
straints rather than by procedures. In particular, XMGpermits a fully declar-
ative treatment of diathesis that markedly departs from the procedural rules
(called meta-rules or lexical rules) previously used to specify tree-based
grammars.

Second, XMG is notationally expressive. य़e XMG language supports full
disjunction and conjunction of grammatical units, a modular treatment of
multiple linguistic dimensions, multiple inheritance of units, and a sophis-
ticated treatment of identi੗ers. We illustrate XMG’s notational expressivity
by showing (i) how it facilitates the modeling of the tree fragment hier-
archies required to specify tree-based grammars and (ii) how it permits a
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natural modeling of the syntax/semantics interface between semantic rep-
resentations and syntactic trees as can be used in FB-LTAG.

य़ird, XMG is extensible in that its computational architecture facilitates (i)
the integration of an arbitrary number of linguistic dimensions (syntax, se-
mantics, etc.), (ii) the modeling of di੖erent grammar formalisms (FB-LTAG,
MC-TAG31, IG32), and (iii) the speci੗cation of general linguistic principles
(e.g., clitic ordering in French). Crabbé et al. (2013, 593)

य़e ੗rst feature – declarativity – is opposed to previous procedural approaches. य़is
innovation holds for RRG as well. Instead of using commands such as add, delete, move,
etc., XMG contains static instructions about what a tree looks like. य़e paper (Crabbé et
al. 2013) illustrates this property of the language through its approach to verbal diatheses,
namely, the passive (Crabbé et al. 2013, 597–599).

(121) a. Subject→ CanonicalSubject ∨Wh-NP-Subject

b. ActiveTransitiveVerb→ Subject ∧ ActiveVerb ∧ CanonicalObject

c. PassiveTransitiveVerb→ Subject ∧ PassiveVerb ∧ CanonicalByObject

d. TransitiveVerb→ ActiveTransitiveVerb ∨ PassiveTransitiveVerb
To account for both active and passive diatheses of the verb, one must ੗rst de੗ne all the
unique tree fragments that are used in both constructions. In (121), these areCanonical
Subject, Wh-NP-Subject, Active Verb, Canonical Object, Passive Verb,
Canonical By Object. य़en, the necessary fragments are combined using a con-
junction. Namely, in both trees for active and passive transitive verbs, the same notion
of subject is used. What distinguishes Active Transitive Verb from Passive

Transitive Verb is the di੖erent fragments used for verbs and objects. Finally, a
family of trees (a set of trees in which the arguments of transitive verbs are realized in
all possible ways) can be de੗ned using disjunction (line (d) in (121)). य़e trees described
by (121) are shown in Fig. 25.

य़is use case is especially relevant to my research since I also work with verbal
derivations. However, this example is somewhat simplistic (as illustrative examples usu-
ally are), whereas my classes on real-world data are more complex.

य़e second important feature of the XMG language is notational expressivity. It
means that XMG is capable of encoding language data in several dimensions, allowing
coreferences not only within each dimension but also between them. य़e version of
XMG presented in Crabbé et al. (2013) contains three dimensions: syn for describing
syntactic tree-based grammars, sem for encoding semantics in the shape of ੘at semantic
formulae (Gardent and Kallmeyer 2003), and dyn standing for a dynamic interface to al-

31Multi-Component Tree-Adjoining Grammar (Weir 1988)
32Interaction Grammar (Perrier 2000)
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low uni੗cation of nodes and features belonging to di੖erent dimensions. XMG’s innova-
tion compared to earlier metagrammar engineering frameworks is its control language,
which enables declarativity and notational expressivity. Namely, it supports exporting
some variables, separating local usages from global ones. It means that by default, vari-
ables are local, i.e., accessible only within the class where they are de੗ned. However,
when needed, they can be exported and thus become visible to other classes. य़is ap-
proach solves the common problem of identi੗er sharing and renders the requirement
for unique identi੗ers for all variables unnecessary. Technically, there are several ways
to share information across XMG classes; they are presented in more detail in Chapter 9.

In the version of XMG I am using, the dimensions are di੖erent. य़eir addition was
made possible by XMG’s extensibility as a language and by the environment for develop-
ing new dimensions introduced in XMG-2 by Petitjean, Duchier, and Parmentier (2016).
य़e initial architecture of XMG (Crabbé et al. 2013, 604–607) is built in such a way that
a speci੗c solver interprets each dimension. य़e way XMG descriptions are processed
allows an arbitrary number of dimensions, enabling any desired combinations. य़anks
to XMG-2, the scope of XMG-based projects has widened, both in terms of languages
and the language phenomena covered.

Two extensions became especially relevant for my work. Initially, XMG suggested
a sem dimension for encoding ੘at semantic structures. Several projects (for instance,
Zinova and Kallmeyer (2012) and Kallmeyer and Osswald (2012)), however, preferred
using frame semantics with tree-based syntactic representations. To accommodate these
needs, a new dimension, frame, and a compiler, synframe, have been developed by
Lichte and Petitjean (2015). Frames, by nature of their data structure, combine well
with typed feature structures and the operation of feature uni੗cation. As a result, the
new synframe toolkit (the dimension and the respective compiler) allows full control
over variable handling across dimensions, without necessarily requiring any interface
dimension. Second, in my solution, I extensively use two modules for describing lexical
entries: morpho and lemma. I present them in more detail and with an immediate
connection to my solution in Section 10.3.

To conclude the description of the XMG projects, it is important to note that work on
aspects relevant to my research has been and continues to be carried out. य़e argument-
linking has been approached by Kallmeyer, Lichte, Oswald, et al. (2016) – but only in the
LTAG (not RRG) perspective and for some prototypical cases. य़e semantics of causa-
tion was modeled by Sey੖arth (2019) – but only for English and only for one type of
constructions (like Sylvia laughed Mary oञ the stage). य़e passive verbal derivation is
present in all TAG-XMG projects, but other diatheses have not received as much a॒en-
tion (and TAG is still not RRG).

Non-European typologically di੖erent languages have received some a॒ention among
XMG developers. Namely, there is a TAG grammar of Arabic (ArabTAG Khelil, Duchier,
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et al. (2016) and Khelil, Zribi, et al. (2018)) – but it does not o੖er any comparison of
languages. य़e same is true for the project modeling the verbal morphology of Ikota
(Bantu, B25 in Maho (2009)) presented in Duchier et al. (2012) and Magnana Ekoukou
(2014). य़e lexical derivation has been modeled by Andreou and Petitjean (2017) (the
English -al suਖ਼x) and by Zinova (2017) (Russian verbal pre੗xes, see more in Zinova
(2021)).

य़us, there has never been an XMG project aimed at modeling the construction of
a verbal derivation across multiple typologically diverse languages using RRG analyses.
For this reason, I am presenting every part of my solution in great detail in Chapter 10.
However, before doing so, I suggest familiarizing with some most important concepts in
XMG in Chapter 9.

8.6 Summary: theoretical and technical setup

य़egoal of my solution is to present output representations like the one shown in Fig. 26.
य़e representation of each sentence comprises two parts: the syntactic tree and the se-
mantic frame. य़ese two parts are linked to each other, as shown by the labels. Consider,
for instance, the label C0 corresponding to the patient of the event of killing, namely,
slug in the semantic frame, and the same label assigned to the NROOT node linked to
the morpheme etana ‘slug’. य़e same label is also assigned to the nodes that govern the
NROOT up to the NP to show that this morpheme denotes a participant of a verb that
can act as its syntactic argument. All syntactic nodes are assigned feature structures
that indicate their categories, morphological coding, and semantics. य़ese features will
be presented in detail in Chapter 10.

To produce such representations, several modules are needed. य़e greatest part of
the syntactic and semantic analyses is wri॒en in XMG language within the dimensions
<syn> and <frame>, respectively. य़ese two dimensions can be compiled together by
the synframe compiler; hence, it is possible (and very practical) to write them within
a single ੗le.

An important part of the synframe ੗le is the metagrammar preamble. In this
part, features are declared and given a type. Typing is essential for both syntactic and
semantic dimensions to ensure the correct linking of constituents and error-free feature
structures. य़e preamble can be part of the synframe or wri॒en in a separate .mg ੗le.
(In the la॒er case, one would need to use the special command include to make the
preamble visible to the main synframe ੗le.)

य़e synframe compiler takes the metagrammar ੗le and produces all the models
described by all valuated classes (more details on that are given below). य़ese models
usually correspond to elementary TWG trees. य़e output ੗les of XMG compilers have
the .xml extension. To combine these tree fragments into a single tree correspond-
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ing to the whole sentence, the TuLiPa parser takes the .xml ੗le and applies parsing
operations (Kallmeyer and Osswald 2023) to the models.

य़e parser does not compile abstract models from elementary trees. य़e goal of the
parser is to analyze a sentence, which is fed to it along with the .xml ੗les. य़e ele-
mentary trees do not contain lexical items, but instead have lexical anchors compatible
with a set of lexical items (see Section 10.4.1 for details). य़is is another level of factor-
ization of the grammar. Hence, the TuLiPa parser needs access to lexical ੗les to provide
a representation tailored to each sentence. Lexical ੗les are created in <morpho> and
<lemma> dimensions of XMG and are compiled by respective (di੖erent!) compilers.
य़e output of these compilers in the .xml format is also fed to the TuLiPa parser.

Fig. 27 summarizes the theories and the tools I used to create my implementation and
traces their relationship with each other andwith the contributions I make in the present
thesis. य़e classical RRG inspires the theoretical ੗ndings I presented in Chapter 7. To-
gether with the TAG (Tree-Adjoining Grammar) formalism, it in੘uenced Osswald and
Kallmeyer (2018) (see above), which led to the formalization of RRG as a Tree-Wrapping
Grammar (TWG). In addition, the TAG formalism in੘uenced the creation of the XMG
language, which is used by XMG compilers. य़e contribution I am presenting here is
the set of metagrammars used to parse my target sentences. य़is contribution builds
on my theoretical ੗ndings regarding the opportunities and limitations of the TWG for-
malism and the XMG language. All the contributions re੘ect real language data. य़e
metagrammar ੗les I wrote are fed to the XMG compilers, which generate fragments of
analysis as XML models. Finally, the XML models and the target sentences are fed to
the TuLiPa parser to obtain the ੗nal intended result, i.e., complete linked syntactic +
semantic analyses of the target sentences in all studied languages (like in Fig. 26).

य़e remainder of the part is organized as follows. Chapter 9 is perhaps the most
useful for understanding my implementation, since it outlines the key concepts of XMG,
the language of my solution. Chapter 10 illustrates my solution by describing each mod-
ule of it and explaining why each decision has been made. Even though the chapter is
richly decorated with code snippets (see all of them in the List of Snippets), the full code
is made available on GitHub and in Appendix A. Chapter 11 presents the evaluation of
my solution and compares it to some similar projects. Some useful comments about the
repository and instructions for reproducing my results are provided in Section 11.2. य़e
last Chapter summarizes and discusses my ੗ndings.

189



[

cat clause
]








cat core
valnc 3
e A0

caus yes















cat np
e F0

case nom
mr actor








↓








cat core_n
e F0

case nom
mr actor















cat nuc_n
e F0

case nom
mr actor








[

cat noun
case nom

]

[

cat nroot
]⋄

[

cat satu
]








cat nuc
valnc 3
e A0

caus yes















cat verb
valnc 3
e A0

caus yes




















cat stem
valtype valincr
trans tr
caus yes
valnc 3
e A0


















cat vroot
trans tr
e B0






⋄

[

cat tapa
]








cat causa੖
e E0

caus yes
valtype valincr








↓

[

cat ॒
]

[

cat a੖
]⋄

[

cat i
]








cat np
e C0

case acc
mr ug








↓








cat core_n
e C0

case acc
mr ug















cat nuc_n
e C0

case acc
mr ug








[

cat noun
case acc

]

[

cat nroot
]⋄

[

cat etana
]

[

cat casemark
case acc

]↓

[

cat n
]








cat np
e D0

case adess
mr nmr








↓








cat core_n
e D0

case adess
mr nmr















cat nuc_n
e D0

case adess
mr nmr








[

cat noun
case adess

]

[

cat nroot
]⋄

[

cat diane
]

[

cat casemark
case adess

]↓

[

cat lla
]

A0






















causation

e੖ect B0










kill

patient C0

[

slug
]

agent D0

[

person
name Diane

]










cause E0







activity

e੖ector F0

[

person
name Satu

]




























Fig. 26. य़e output representation for the Finnish sentence ‘Satu made Diane kill the slug.’
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Fig. 27. य़e setup for the suggested solution

191



Chapter 9

Key concepts of XMG

य़e basic unit of the metagrammar’s code is the class. One class describes a tree or
a tree fragment, or imposes restrictions on a tree fragment. य़e general idea of the
solution I provide is to make the metagrammar as modular as possible but nevertheless
linguistically salient. य़is requires creating separate classes for distinct yet meaningful
parts of my analysis.

As already mentioned, di੖erent dimensions at di੖erent levels of linguistic analy-
sis require di੖erent XMG ੗les, which are fed to di੖erent compilers. य़e next section
illustrates and discusses the internal structure of a class for the synframe compiler.
Classes for other compilers – namely mph (for morphology) and lex (for lemmas) –
have a much simpler structure and hence are explained throughout Chapter 10. Basic
XMG structures, such as features and variables, are common across all dimensions.

9.1 eࢊ internal structure of the class

XMG synframe classes have a complex yet straightforward internal structure, which
is shown in Fig. 28. Each class opens with a class name statement containing the special
command class and a freely de੗ned name. य़e contents of a class (not including the
commands, see below) are enclosed in braces.

A class can contain up to three other special commands that have to be given in the
order shown in Fig. 28: import, export, and declare.

9.1.1 Import

य़e import command is used to add the contents of another class to a given class. If
no additional class is required, one can simply miss this line.

य़e import mechanism takes all the statements of one class and adds them into an-
other class as if they were wri॒en one aॏer another. य़e class that is imported into
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Fig. 28. य़e internal structure of an XMG class

another is oॏen called the daughter class, the class to which another class is imported is
sometimes referred to as the mother class.

Imported classes are referenced by names and followed by empty square brackets
‘[]’. Any number of classes can follow the import command, each followed by a
pair of square brackets in turn. All of the statements of all the classes will be conjoint
then. य़ere is no possibility to use disjunction in the import part, i.e., one cannot tell
a mother class to import one or another daughter class.

If one wants to import only some variables from a class, their names can be speci੗ed
in brackets aॏer the import command. However, this option is not used in my project.

9.1.2 Export

य़e export command tells what variables of a given class become accessible from
the outside of it. य़e export command is followed by whitespace-separated variable
names. Each variable name has to start with the ‘?’ sign.

Usually, one exports the highest tree node from a syntactic dimension and the out-
ermost frame from the frame dimension. Referencing this node, one could a॒ach the
given tree fragment to other trees (or tree fragments). य़e internal architecture of this
tree remains inaccessible to other classes and thus cannot be modi੗ed even acciden-
tally. Moreover, the local names do not get confused with the global ones, which makes
it easier for human grammar developers to work with the variables.

य़e purpose of theexportmechanism is thus tomake speci੗c variables – chosen by
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the grammar developers – accessible. य़is “on demand” approach o੖ers the ੘exibility
to use variables locally or globally, depending on their function in a speci੗c project,
without the limitations imposed by the grammar formalism’s design.

In the example class in Fig. 28, one exports the variable ?NodeNoun, which hap-
pens to be the highest node in the described tree. य़e other two exported entities are
not syntactic nodes but free-standing variables. य़ey are exported to ensure the uni੗ca-
tion of the described tree fragment with other models. Technically, it is possible to use
only local variables and never use the export command, but, in practice, something is
exported from most classes.

9.1.3 Declare

य़e declare command is the least optional among these three. Each new variable (see
details in Section 9.1.5) that appears in a given class must be declared, i.e., its name must
follow the declare command. If a variable is used in a class but not declared, the XMG
compiler throws an error. Variables that are imported from other classes, in contrast, do
not have to be declared in this line.

In the example class shown in Fig. 28, there are four variables declared. Only two of
them are exported; the others are reserved for internal use only. Conceptually, it protects
the structure of the ?NodeNoun from external modi੗cation. Note that the variable
?NodeNoun is not declared. य़e reason for that is that this variable has been exported
from the class NominalSpine, then imported into the class NounWithCase and
accessed in the respective line.

9.1.4 Dimensions

Aॏer these commands, the body of the class starts. It is enclosed in braces ‘{}’. य़e body
of the class usually contains one or more dimensions. य़e names of the dimensions are
wri॒en in angle brackets, see <syn> in Fig. 28. Each dimension opens its own block
of instructions, also enclosed in braces. Although dimensions have di੖erent notation
requirements, some variables can appear outside any dimension.

य़e example class shown in Fig. 28 has only the syntactic <syn> dimension. In my
metagrammar, I also use the <frame> dimension to describe semantic structures (see
details on frames in general in Section 8.2.3 and on the development of XMG towards an
architecture with a single synframe compiler in Section 8.5).

Many remarks concerning the XMG language and its operations hold for both these
dimensions. Namely, one can have variables and features in the frame dimension, con-
junction and disjunction are supported, and variables can be imported and exported.
Here, I would like tomake some notational remarks to facilitate the reading of the frames
used later in the present work.
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1 class example
2 declare ?X1 ?X2
3 {
4 <frame>{
5 [causation,
6 actor:?X1,
7 theme:?X2,
8 cause: [activity,
9 actor: ?X1,
10 theme: ?X2],
11 effect: [activity,
12 actor: ?X2]
13 ]
14 }
15 }

Snippet 1: An example class illustratung the frame dimension (taken from the XMG
documentation)
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Fig. 29. य़e model generated by Snippet 1

Consider Snippet 1 (taken from the XMG documentation33). One can note that
the dimension-external part of the class remains the same: there is a class name and a
declare command followed by a pair of curly brackets enclosing the body of the class.

Each frame within the frame dimension is enclosed in a pair of square brackets. As
shown in Fig. 29, the graphical output of Snippet 1 shows that frames can be nested, i.e.,
some frames can appear inside other frames.

य़e ੗rst line of each frame speci੗es its type (see causation in line 5, activity in lines
8 and 11 in Snippet 1). य़ese types have to be listed in the metagrammar preamble as
frame-types. य़e remainder of each frame is organized as a॒ribute-value pairs. At-
tributes are given ੗rst, and values follow aॏer the colon ‘:’ sign. As shown in Snippet 1,
values can be either variables (declared in the same class) or other frames.

य़e operation of conjunction within the frame dimension is indicated with commas.
Disjunction is not illustrated in Snippet 1, but is supported for frames and functions the
same way as in the <syn> dimension.

33https://github.com/spetitjean/XMG-2/wiki, accessed on 01.05.2026
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Projects focused on advanced semantic modeling also use frame-constraints
and frame-relations. Frame constraints help organize frames into hierarchies,
providing information about subtyping, (in)compatibility, and a॒ribute requirements.
Frame relations declare “relations between uni੗cation variables” (see XMG Documen-
tation). In my work, I do not create any frame hierarchy. य़erefore, the usage of
these instruments is not required for my project. Nevertheless, to show that my so-
lution can be expanded to handle more complex systems of frames, I introduced one
frame constraint (frame-constraints = cause -> effector:+) telling that
any frame of type cause must have an a॒ribute effector. More constraints can be
added to this ੗eld as the metagrammar requires.

In my metagrammar, I also use two other dimensions: <morpho> and <lemma>.
य़ey still use basic notions of the XMG language; however, their internal structure and
notational conventions di੖er from the dimensions described above. य़erefore, I pre-
fer not to overload the present section with these details. य़e relevant notions are in-
troduced in the respective sections together with the description of my solution (Sec-
tion 10.3.1 and Section 10.3.2 respectively).

9.1.5 Variables

य़enotion of variable has already beenmentioned several times. A variable can function
in di੖erent ways within a class. If a variable is supposed to function as a tree node, it
has to be preceded by the node command. (More details on nodes are given below in
Section 9.1.6.)

Variables can also function as undetermined values of a॒ributes. Consider the state-
ment [case = ?Case] in Fig. 28. It tells that the node ?NodeCaseMarker has the
feature case assigned, but its exact value is not yet known. Later, this variable gets
uni੗ed with an explicit feature value.

Free-standing variables sometimes function as a॒ributes. य़ese variables can take
either explicit values (e.g., ?Case = nom) or other variables as undetermined val-
ues. One more option to assign a value to an a॒ribute is to reference a value of a fea-
ture assigned to a di੖erent variable via the dot notation. य़is is exempli੗ed in Fig. 28:
?Case = ?LanguageFeatures.UnmarkedCases. य़is statement tells that the
free variable ?Case takes the same value as the feature UnmakedCases assigned to
the variable ?LanguageFeatures in some other class. य़e value remains underspec-
i੗ed until the class shown in Fig. 28 gets somehow uni੗ed with a class containing the
variable ?Language Features with the speci੗ed value of the a॒ribute Unmarked
Cases34. य़e mechanism of the dot notation is explained in more detail in Section 9.5.

34In the metagrammar, names of variables, classes, and features must not contain whitespaces. In the
text of this chapter, I introduce whitespaces for be॒er readability.
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1 feature cat : CAT
2 feature mr : MR
3 feature case : CASE

5 feature caus : BOOL
6 feature peri : BOOL

8 feature i : LABEL
9 feature e : LABEL

Snippet 2: Excerpts from the preamble illustrating di੖erent kinds of features

9.1.6 Nodes and edges

Nodes are entities of a special type node that can function as constituents of the syntac-
tic tree. Nodes can be assigned feature structures, such as variables. Unlike free-standing
variables, a node can also have properties, consider (mark = anchor) in Fig. 28 (see
more in Section 9.3).

Some special operators encode graph edges, i.e., relations between nodes. If the rela-
tions between nodes are underspeci੗ed within the class, the compiler generates as many
models as possible without violating any constraints. In the current project, only two
operators are used (more types are described in the XMG documentation)35. य़e state-
ment with an operator of strict dominance ‘->’ tells that the ੗rst node in the statement
is the direct parent of the second node in the statement. In Fig. 28, the node ?NodeNoun
has two children nodes: ?NodeNRoot and ?NodeCaseMarker. य़e second opera-
tor, ‘>>’, encodes direct precedence. It speci੗es the linear order of nodes at the same
tree level. य़us, in Fig. 28, it orders the two children of the ?NodeNoun: ?NodeNRoot
precedes ?NodeCaseMarker.

9.1.7 Closing remarks

Indentation plays no special role in XMG. Brackets can be placed on any line and with
any number of indents as long as they open and close correctly.

If one needs to make the output of a class visible to the parser, one must valuate it:
insert a command value followed by the class name. Usually, all valuation clauses are
wri॒en at the end of the main .mg ੗le. One can also write them in a separate ੗le and
include elsewhere.

9.2 Features

In XMG, a feature is a typed a॒ribute-value pair. Features are de੗ned in the preamble
and then are assigned to variables. Features appear in all dimensions of XMG, and their

35https://github.com/spetitjean/XMG-2/wiki, accessed on 01.05.2026
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uniटcation determines the structure of complex models36.
Some examples of feature declaration are given in Snippet 2. य़e types of the ੗rst

three features aremanually de੗ned elsewhere in the preamble. य़e second group demon-
strates boolean features, a type that is already available in XMG. य़e last two features
are of type LABEL, they are responsible for relating components of representations to
each other and producing the labels like C0 in Fig. 26. Some technical features do not
need to be declared in the preamble because they are implicitly de੗ned by the language.
य़ese are features used in lexical dimensions morpho and lemma, see more details in
Section 10.3.

Features can be assigned to class entities, nodes, or free variables. A variable can
have any number of features assigned, but each a॒ribute must be used only once, with
a single value. य़us, a node or a variable is determined by its feature structure. In this
respect, each node or variable receives a type corresponding to all the feature types it
has been assigned. For example, the feature structure [cat = v] is of type [cat
- CAT], and the feature structure [cat = v, caus = yes] is of type [cat -

CAT, caus - BOOL]. Each of these types is an instance of a general type feature
structure.

य़e essential mechanism behind features is uniटcation. य़e idea of the uni੗cation is
that all a॒ributes tend to obtain the same value when possible, resulting in the smallest
(hence, computationally optimal) model. Tab. 26 shows some examples of feature uni੗-
cation. When there are two variables or nodes with exactly the same feature structure
(like in the ੗rst line of Tab. 26), once they occur in the same class (e.g., their classes
are imported together), they produce a single node with the same feature structure. य़e
same happens if one of the values is given as a variable (as in ClassB in the second line
in Tab. 26). य़e undetermined value provided as a variable is replaced by the explicitly
assigned value from the other class. In the situation when feature structures of the two
nodes are entirely (as in the third line in Tab. 26) or partially (as in the fourth line in
Tab. 26) di੖erent, no uni੗cation takes place. य़us, in the class importing both ClassA
and ClassB in lines 3 and 4 of Tab. 26, both nodes ?A and ?B are kept.

ClassA ClassB import ClassA[] ClassB[]
node ?A [case = acc] node ?B [case = acc] node ?A [case = acc]
node ?A [case = acc] node ?B [case = ?c] node ?A [case = acc]
node ?A [case = acc] node ?B [case = dat] unification failed
node ?A [case = acc, mr = a] node ?B [case = acc, mr = ug] unification failed

Table 26: Feature uni੗cation

A special instance of feature uni੗cation is percolation. य़is e੖ect is visible in trees,
where the same a॒ribute is assigned to di੖erent levels, and its value is not speci੗ed,

36I have experimented with assigning features of di੖erent kinds to various structural elements in di੖er-
ent languages in Generalova (2020e). However, these experiments did not form a solid part of the current
thesis, even though they in੘uenced my line of thought.
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ROOT

NODE1↓ NODE2

a. Intended output

ROOT

NODE1

NODE1↓

NODE2

b. Real output

1 {<syn> {node ?ROOT [cat = root];
2 node ?Node1a (mark = ddaughter)

[cat = node1];
3 node ?Node1b (mark = subst)

[cat = node1];
4 node ?Node2 [cat = node2];
5 ?ROOT -> ?Node1;
6 ?Node1a -> ?Node1b;
7 ?ROOT -> ?Node2;
8 ?Node1b >> ?Node2 } }

c. Sample code

Fig. 30. Technical limitations of properties

i.e., it is given as a variable. Once the determined value becomes available – usually at
the lowest node of this tree – all the variables used as placeholder values are uni੗ed,
i.e., receive the same a॒ribute value. Hence, the determined value percolates from the
bo॒om of the tree upwards.

9.3 Properties

A property is a special kind of feature assigned to a node. Property, like feature, is also
a typed a॒ribute-value pair declared in the preamble.

In my solution, I use one property mark. It plays no role within the metagrammar
but gives instructions to the parser. Namely, it tells the parser whether a node is eligible
for parsing operations. य़e values of this property and their graphical representations
are listed in Tab. 27.

Code Output Function
(mark = anchor) NOUN⋄ य़is node can anchor a morpheme.
(mark = subst) NOUN↓ A tree can a॒ach to this node.
(mark = star) NOUN∗ य़is node (and the tree below it) can adjoin to another node with the same category.
(mark = ddaughter) root

NOUN

य़is node can be separated from its tree while wrapping.

Table 27: Values of the property mark

य़ere is a technical limitation that only one property of the same kind can be as-
signed to a node. य़erefore, if the same node participates in more than one parsing
operation, several nodes must be declared in the code, each with its own mark. य़is
limitation is illustrated in Fig. 30. य़e ੗rst ੗gure, Fig. 30a, shows the intended output.
In this tree, one would like the node of category Node1 to be marked both as a substi-
tution node and as a d-daughter (daughter of the dashed edge indicating the possibility
of wrapping). However, the same node cannot have two marks assigned to it. य़ere-
fore, one needs to declare two nodes of the same category that are placed one below the
other. In the code Fig. 30c, one can see nodes named ?Node1a and ?Node1b, both
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having the category node1. य़e upper one, ?Node1a has (mark = ddaughter)

assigned, and the lower one receives (mark = subst). य़e two nodes are connected
with the usual dominance edge. य़ey are assigned the same set of features, meaning
the feature values can percolate from the lower node to the upper one. य़erefore, this
architecture does not cause any information loss. Although this architecture is slightly
verbose, it is nevertheless the minimal possible given the technical requirements of the
XMG language.

9.4 Logical operations

9.4.1 Conjunction

XMG supports two logical operations: conjunction and disjunction. In all dimensions,
the semicolon sign ‘;’ is placed between conjoint statements. On the one hand, it indi-
cates the end of a previous statement and the beginning of the new one. Simultaneously,
it tells that both statements hold, i.e., indicates their conjunction.

Within feature structures, a॒ribute-value pairs are separated with a comma ‘,’ hav-
ing the same twofold semantics as the semicolon above.

Another way of conjoining statements is import: all the statements of the imported
class are considered to be conjoint with all statements of the class to which it is imported.

9.4.2 Logical disjunction

Disjunction is supported in two varieties. य़e ‘usual’ logical disjunction is introduced
with the ‘|’ sign. It separates two statements, meaning that either one or another of
them holds (i.e., the disjunction is exclusive). However, there are situations in which
both statements seem to hold because one subsumes the other. For instance, both parts
of the disjunction [case = ?c | case = acc] are true when [case = acc].

In practice, it means that a class with a single disjunction of two clauses normally
produces two output models. Subsequently, if more than two elements are disjoined or
if there is more than one disjunction, the number of models is scaled accordingly.

Logical disjunction is used several times in the presented solution, see Section 10.3.1.1,
Section 10.4.2.1, Section 10.4.3.1, and some other mentions.

9.4.3 Atomic disjunction

य़ere is also a second type of disjunction, the so-called atomic disjunction. It is intro-
duced by the “@” sign.

य़e notation ?Noun [case = @{nom, acc}] tells that the feature case is
assigned to the variable ?Noun can unify with another feature case that has either
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1 type CASE = {abl, abs, acc}

3 * case != acc

5 case = @{abs, abl}

Snippet 3: Atomic disjunction in the absence of negation

nom or acc as value.
Although it might seem to be just “syntactic sugar”, atomic disjunction works quite

di੖erently from the usual logical disjunction and thus is preferable for some situations to
be॒er re੘ect the phenomena a॒ested in real-world languages. Instead of creating several
models, the atomic disjunction keeps multiple values of a given a॒ribute at the same
time. It means that only one tree is produced, but it is not known which feature would
appear at a given node. य़us, the logical disjunction in the feature structure [case =

acc | case = dat] creates two models: [case = acc] and [case = dat].
य़e atomic disjunction [case = @{acc, dat}] creates one single model able to
unify with another structure with either [case = acc] or [case = dat] (but not
with, say, [case = abs]). If the structure with an atomic disjunction does not get
uni੗ed with anything, it remains underspeci੗ed. In this respect, it is similar to the use
of a free variable as a value, such as [case = ?c], but is more constrained.

To sum up, one might consider atomic disjunction as a way to constrain feature
uni੗cation, but not as a method for creating more models. In the current project, I use
this type of disjunction to account for cases that can be unmarked in a given language,
see details in Section 10.5.2.

9.4.4 Negation

य़e third operation of the classical Boolean logic is negation. As XMG describes models,
negation is not expected to be widely used. Indeed, the statements that do not hold are
irrelevant to the description. Moreover, negation complicates the constraint-based ar-
chitecture, making it diਖ਼cult to satisfy all the constraints and, thus, to compute models.
However, sometimes negation could be a helpful shortcut for de੗ning values.

For example, to address all cases except nom, one could wish to write something like
case != nom. य़is kind of negation is nevertheless not supported either. Since all
the features are typed, and the accepted values of a॒ributes are listed in the preamble,
when one needs to negate a given value, one should use an (atomic) disjunction of all
the other values. For instance, if there are three cases listed in the preamble (see line 1
in Snippet 3), the synonym for the impossible line with negation (line 3) would be the
disjunction of the two remaining values (line 5). Atomic disjunction suits these purposes
be॒er than logical disjunction because it creates one single model that can ੗nally take
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the unique value without overcomplicating the output structure.
Another type of negation one might wish to implement is the negation of uni੗ca-

tion. It means that one might wish to explicitly prohibit the possible uni੗cation of two
variables. Again, negation is not supported; therefore, one must describe two entities in
such a way that they do not become available for uni੗cation. Usually, one assigns them
the same feature with di੖erent values, which prevents uni੗cation. However, it is not
always the case that features introduced for such a purpose re੘ect the language reality
or the preferred analysis.

To sum up, some usages of negation can be reproduced using only conjunction and
disjunction in XMG, but the support of a proper negation could nevertheless be helpful.

9.4.5 Implication

A more complex yet very useful logical operation is implication. It helps to describe
several models that have something in common more eਖ਼ciently. Implication is not sup-
ported in XMG. य़is re੘ects the indicative (in linguistic terms) purpose of the XMG
language. XMG code is not a command to create something new; it describes what al-
ready exists. य़us, in a static description, there is no place for conditional statements.

Nevertheless, some parts of XMG descriptions depend on each other and thus are
be॒er accounted for as groups. One possible solution would be to describe each bit of
information in a separate class and aॏerward import these fragments into larger classes.
Although it is in full accordance with the modularity principle in XMG, such excessive
fragmentation makes the code diਖ਼cult to read. Creating such a code can be challenging
because separating linguistically salient models into fragments that share common traits
is not straightforward. य़ese fragments could share several axes of variation, requiring
an especially complex division of information across several units of code. Moreover,
to function as independent code units, these fragments would require a well-developed
system of export-import constraints, which can be diਖ਼cult to maintain.

Given all these complications, one would prefer having the option of introducing
several conditionally motivated variants of a model within a single class. य़is type of
implication can be represented as a conjunction of disjunctions. In Snippet 4, an arti-
੗cial example that illustrates the representation of the implication as a disjunction of
conjunctions is shown. Lines 5 and 6 are parallel structures of two statements: the ੗rst
claiming that the value of some boolean feature is positive, the second assigning a given
value to a free-standing variable. In these lines, the ੗rst claim can be read as the premise,
and the second as the consequence. (Logically, there is no ordering constraint here: one
can read the second claim as the premise and the ੗rst one as the consequence.) Once
put in words, lines 5-6 could look like this:
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1 class CauseeCoding
2 ...
3 {<syn> {
4 {
5 {?CauseeIsAdjunct = no; ?CauseeCase = dat} |
6 {?CauseeIsAdjunct = yes; ?CauseeCase = loc}
7 } } }

Snippet 4: Implication presented as disjunction of conjunctions

(122) a. If the causee is an adjunct, it receives the locative case.

b. If the causee is not an adjunct, it receives the dative case.

य़e code re੘ects that each pair of values is assigned to this pair of variables, and that
other pairings are prohibited.

One can note that no else-clause can be formulatedwithin this approach since there is
no negation. To formulate an else-like condition, one would need to disjoin all the values
that were not used in previous ‘conditional’ claims (which compromises the whole idea
of the else-clause).

9.5 Dot notation

1 class ClassA
2 export ?A
3 declare ?A ?X
4 { ?A [cat = noun, case = ?X] }

6 class ClassB
7 import ClassA[]
8 declare ?B
9 { ?B [cat = noun];
10 ?B.case = ?A.case
11 }

Snippet 5: Example of using the dot notation

य़ere is an opportunity to reference feature structures and even individual a॒ributes
from other classes without importing them. य़is can be done by providing the path to
the selected feature using the dot “.” notation. Such precise addresses are needed to avoid
potential con੘icts, for example, when multiple features of the same kind exist within a
class.

Consider Snippet 5. First, in ClassA there are two variables declared – ?A and ?X
– but only one of them is exported. य़e variable ?X, standing as a value for the a॒ribute
case, remains inaccessible to other classes. It can, nevertheless, be addressed using the
dot notation, which is demonstrated in ClassB. It imports ClassA, but since only ?A
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1 class LanguagePlugin
2 export ?LanguageFeatures
3 declare ?LanguageFeatures
4 {?LanguageFeatures = [
5 BoolCauseeLikeRecip = yes,
6 BoolCauseeLikePassDemAg = no,
7 MorphPsaCase = erg,
8 MorphUgCase = abs,
9 MorphRecipCase = dat,
10 MorphPassDemAgCase = ins
11 ];
12 <iface>{[_lang_ = test]}}

15 class CausOfTrans
16 ...
17 { ...
18 <syn> { ?AffecteeCase = ?LanguageFeatures.MorphUgCase;
19 {
20 {?LanguageFeatures.BoolCauseeLikeRecip = yes;
21 ?CauseeCase = ?LanguageFeatures.MorphRecipCase} |

23 {?LanguageFeatures.BoolCauseeLikePassDemAg = yes;
24 ?CauseeCase = ?LanguageFeatures.MorphPassDemAgCase
25 } } } }

28 class Intersection
29 import CausOfTrans[] LanguagePlugin[]

Snippet 6: Using the dot notation for accessing language-speci੗c information

was exported, it is the only variable imported. य़e variable ?B is declared in ClassB
and assigned a feature structure (see line 9). In addition to the argument cat, it can be
ascribed the argument case. If one would like it to receive the same value as the case
a॒ribute of ?A, one can use dot notation to specify the path to the value by referring to
the feature structure and the a॒ribute to be accessed. य़is mechanism helps address the
values of features having access to the variables to which they are ascribed.

Aॏer exploring a toy example, I would like to demonstrate the real use of the dot
notation in my solution. Consider Snippet 6 comprising fragments of three classes.
य़e ੗rst class, entitled LanguagePlugin, contains one single feature structure called
?Language Features with many a॒ributes. य़e values of all a॒ributes are given
explicitly and correspond to real values a॒ested in a given language. य़e second class
(lines 15-25) presents a fragment of a cross-linguistic description of causatives-of-transitives.
Namely, it tells that in all languages, the a੖ectee case is the same as the case of the pro-
totypical undergoer. As for the causee, it can be assigned two di੖erent cases depending
on the type of construction a॒ested in a language. Note that the formulations in the class
CausOfTrans correspond to generalizations drawn in Part II and re੘ect linguistically
salient observations formulated with comparative concepts.
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From the technical point of view, all the variables used in the class CausOfTrans
are declared locally since nothing is imported. Hence, within the class CausOfTrans
alone, the formulation ?LanguageFeatures.BoolCauseeLikeRec is no di੖er-
ent from the formulation?A. However, the naming becomes crucial when the two classes
– LanguagePlugin and CausOfTrans – are imported together into a third class
calledIntersection (lines 28-29). Within this class, the variable?Language Features

from the LanguagePlugin becomes visible to the class CausOfTrans, and the
addresses via dot notation end up unifying with the explicitly given values. Namely,
the language described in the ?Language Features has only one of the two con-
structions described in CausOfTrans, hence only one of the two options listed in
CausOfTrans is produced. In this model, the a੖ectee will receive acc case, and the
causee will receive dat case.

य़us, I consider dot notation a powerful instrument for tracing relations between
various constructions without a੖ecting them. It is also a powerful tool to capture cross-
linguistic generalizations independently of language-speci੗c information. To ensure
this method works correctly, all necessary variables must be exported and thus exter-
nally visible. To access the value of an a॒ribute, one must have the two classes in ques-
tion imported (or otherwise conjoint within a single class).
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Chapter 10

eࢊ metagrammar of three-argument
constructions with a morphological
causative

10.1 Overview

य़is chapter presents the implementation of my theoretical ੗ndings as a metagram-
mar37. य़e goal of this implementation is to produce linked syntactic and semantic RRG
analyses of real-world sentences in di੖erent languages. य़is chapter gives all the de-
tails about how this implementation is built. First, it o੖ers a high-level overview of the
components, then explores questions of data processing, and ੗nally presents all classes
of the metagrammar with extensive comments on their purpose and structure.

To e੖ectively describe cross-linguistic generalizations related to a speci੗c grammat-
ical phenomenon, and to ensure accurate parsing of target sentences in the languages
being studied, the proposed solution must encompass three key components. First, it
requires language-speci੗c information for each target language. Second, it needs a
comprehensive linguistic analysis of the phenomenon in question. Finally, the solution
must include rules that allow for the application of these analyses across the various

37Early versions of the solution suggested in this chapter have been presented as conference talks (Gen-
eralova 2020a; Generalova 2020d). य़e prototype of the multilingual architecture comprising construction
classes and language plugins has been demonstrated in Generalova and Petitjean (2020). य़e architecture
idea is mine, and I am grateful to my co-author, Simon Petitjean, for helping me with the technical ma॒ers
and writing the review section of the paper. य़e development of my ideas can be found in some proceed-
ings papers about language plugins (Generalova 2020f; Generalova 2021a) and construction classes (Gen-
eralova 2021b). In Generalova (2021c), I have introduced the class TreeShape, which can be regarded
as an ancestor of the class All Range Causative Constructions demonstrated in this thesis.
य़e treatment of morphology as syntax received special a॒ention in Generalova and Petitjean (2022). I
am once again grateful to my co-author, Simon Petitjean, for being responsible for the technical accuracy
of the paper, for writing the review and the comparison with competitors (Sections 3.2, 3.3, and 3.4), and
for taking care of the illustrations. None of these sections or illustrations appears in my present thesis; I
have created similar ੗gures using my own skill and resources.

206



languages. In simpler terms, this means that at a minimum, one must provide a lexicon
and grammar for each language, along with a “universal grammar” that covers causative
constructions.

In XMG, the lexicon is encoded in two dimensions; hence, two lexical ੗les are re-
quired for each language. More details on that are o੖ered in Section 10.3.

य़e “grammar” (at least, the list of grammatical features relevant for describing
causative constructions) of each language is stored separately. Since it has to be eas-
ily accessible for the syntactic part of the whole metagrammar in order to allow parsing
sentences in accordance with linguistic generalizations, the decision was made to create
for that a special type of class in the syntactic dimension. य़ese classes were named
Language Plugins. It is inspired by the fact that they store language-speci੗c data that
plugs into generalized linguistic analyses at the latest stage to enable parsing. See Sec-
tion 10.5 for a detailed description of how they are organized and linked to other classes.

As stated earlier, each ੗le type is fed to a separate XMG compiler. In the architecture
I present, the number of lexical ੗les (<morpho> dimension fed to mph compiler and
<lemma> dimension fed to lex compiler) is equal to the number of languages involved.
Example ੗les of this kind can be found in Appendix B.

In addition, the architecture comprises one ੗le fed to the synframe compiler, also
referred to as the main metagrammar (see the full ੗le in Appendix A). In addition to the
already mentioned Language Plugins, it contains the preamble – a part of the metagram-
mar where all types and features are de੗ned. Finally, it presents a modular implemen-
tation of my theoretical ੗ndings, presented class by class throughout this chapter.

To parse a particular sentence, one thus needs to feed TuLiPa four types of data: (1)
the output of mph, (2) the output of lex, (3) the output of synframe, (4) the target
sentence in the form of whitespace-separated morphemes. See more details of this setup
in Section ⁇.

10.2 Data preparation

य़e unit of my metagrammar is a morpheme. य़is decision is motivated by the fact
that most of the languages in my sample have rich morphology. Hence, each morpheme
makes its contribution not only to the meaning of the word, but also sometimes to the
whole construction. य़erefore, expanding the syntactic description to cover the mor-
phological level is a smooth solution for representing this information.

In this line, each class of each lexical ੗le in each language corresponds to one mor-
pheme. (In some cases, I had to simplify the glossing of examples and pretend several
morphemes to be single, see below.) All morphemes are introduced as strings of non-
whitespace Unicode characters. Lemmas are given either as English words (for lexical
morphemes), or as Leipzig glosses (for grammatical morphemes).
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10.2.1 Sentence segmentation

Since the unit of my metagrammar is a morpheme, the input sentence must be pre-
processed so that each morpheme is separated from others by whitespaces. Boundaries
between words are thus no di੖erent from boundaries within words. य़e correct a॒ach-
ment of the morphemes to each other is due to their categories, which are also syntactic
features (see Section 10.3.2.2 for details).

Let us explore some steps concerning morpheme segmentation and morpheme an-
notation using examples (123) and (124).

(123) KabaRdianł’əźə-m
old.man-eRg

ś’āla-m
boy-eRg

pχa-r
tree-abs

∅-yə-ryə-ġa-q’wət-a-š’
3sg.abs-3sg.io-3sg.a-caus-cut-pst-affmt△

‘य़e old man made the boy cut the tree.’ Matasović (2010b, p. 50, (18))

(124) NivKhytyk
father

p‘-oγla-aχ
poss-child-dat/acc

pitγy
book

ama-gu-d
see-caus-fin

‘य़e father showed his son the book.’□

Nedyalkov, Otaina, and Xolodovič (1969, p. 192)

In (123), the morpheme -r ‘abs’ is a case marker. It can a॒ach only to nominal roots
and must follow the root itself – this information is encoded in a metagrammar class
describing this morpheme. य़ere is no pre੗x r- in the XMG lexicon of Kabardian that
would a॒ach to the last word of the sentence. य़erefore, the sequence “pχa r” in the
input is interpreted correctly as ‘tree-abs’ without any alternative.

य़emorpheme p‘ ‘poss’ in (124) is treated somewhat di੖erently. Since nominal mor-
phology unrelated to argument marking is outside of the scope of this metagrammar, all
nominal categories are merged into a single one called nominal inठection. Morphemes of
this category a॒ach to nominal roots via sister adjunction and thus can occur in any po-
sition relative to the root (see details in Section 10.4.2.2). Because of this simpli੗cation,
the morpheme sequence “ytyk p‘ oγla aχ” can be read by the parser as two di੖erent lines:
correctly as “ytyk p‘-oγla-aχ” andwith incorrect a॒achment of poss to the preceding (not
the following!) nominal root, “ytyk-p‘ oγla-aχ”. य़is complication is not inherent to the
architecture of the metagrammar but comes from an oversimpli੗cation of nominal mor-
phology. In a real-life project accounting for all types of nominal morphology equally,
the namesake restrictions on morpheme positioning would have applied systematically.
Namely, one could have introduced special features such as suffix or prefix to sys-
tematically apply order constraints to all morphemes. In my current solution, I decided
to continue over-simplifying and pretend this morpheme to be part of the nominal root:
“p‘oγla” ‘one’s child.’ य़is aspect does not a੖ect the analysis of causative constructions
and aligns with the present work’s focus, which deliberately avoids addressing less rel-
evant topics.
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As to some possible objections to the very fact of feeding the parserwith themorpheme-
segmented examples, I regard this decision as an economical yet practical compromise.
Since the metagrammar is mainly intended as a resource for linguists, I found it perfectly
appropriate to stick to the transcriptions and data formats used by linguists and found
in linguistic papers. य़erefore, I use glossed texts in Latin-based transcriptions. If one
would like to parse sentences from real texts and/or unglossed corpora, they could use
third-party solutions for the respective language to pre-process their data. य़ere are
solutions that automatically segment language data into morphemes. Some tools aimed
at segmenting lesser-resource languages have been developed by SIL International38 for
੗eld linguists (e.g., FLEx or Field Linguist’s Toolbox). Similar solutions targeting corpora
developers exist as well.

य़e question of whether XMG, as a framework, needs its own tool for segmenting
words into morphemes is to be addressed once more a॒ention is drawn to describing
morphologically rich languages.

10.2.2 Conversion from glossed examples to .mg ॑les

य़e preparation of lexical ੗les for the metagrammar requires quite some work, given
the special notation and structure of morpho and lemma XMG classes. य़is could
have signi੗cantly increased the time for the metagrammar development. However, a
large amount of the necessary annotation is already contained in the language itself
and in non-XMG formats traditionally used for its representation, namely in interlinear
glossing. Interlinear glossing is a well-known standard used in di੖erent branches of
linguistics. Hence, its use as a source format for creating metagrammar ੗les can bring
together very di੖erent projects and enrich the metagrammar with more data. य़anks
to the information encoded in interlinear glosses, ੗les of the metagrammar can be au-
tomatically generated, requiring from developers only the initial guidelines and a slight
touch of post-processing.

As a source data format, I use LATEX code for linguistic examples; see Fig. 31, which
displays the source code for (125). However, if one would like to make a similar project
or addmore data to an existing one, one could use any other format of examples provided
by another tool (such as FLEx or Field Linguist’s Toolbox), or a tab-separated text ੗le.

(125) Telugunēnu
I

rāmu-cēta
Ramu-ins

kāru-∅
car-acc

kaḍig-inc-ǣ-nu
wash-caus-pst-1sg

‘I had the car washed by Ramu’/ ‘I caused the car to be washed by Ramu.’
Krishnamurti 2003, p. 433, (20f)

As shown in Fig. 31, the LATEX examples I use are realized with the ExPex package39.
38https://software.sil.org/software-products/, accessed on 01.05.2026
39https://ctan.org/pkg/expex, accessed on 01.05.2026
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\pex \label{TEL_Caus_Ins}
\begingl
\gla ne\Uchar"0304nu ra\Uchar"0304mu-ce\Uchar"0304ta

ka\Uchar"0304ru-$\varnothing$ kad\Uchar"0323ig-inc-\Uchar"01E3-nu//
\glb I Ramu-\Ins{} car-\Acc{} wash-\Caus{}-\Pst{}-\First{}\Sg{}//
\glft ‘I caused the car to be washed by Ramu.’//
\endgl
\xe

Fig. 31. Example (21) as source LATEXcode

Most of the Unicode characters are inserted via the Uchar command to ensure correct
typing independently from the LATEX editor. As for the glosses, most abbreviations are
taken from the Leipzig package40, and missing morphemes have been added by hand.

One of the assets of this data format is the already speci੗ed alignment between
morphemes and glosses. Moreover, some information about morpheme types can be
deduced from the labels themselves or from the descriptions provided by the Leipzig
package.

I decided to use the ExPex + Leipzig example setup to automatically generate the
lexical ੗les for my metagrammar. य़e resulting script is given in Appendix D. It creates
Morpho and Lemma ੗les simultaneously, automatically detecting the example’s lan-
guage from the label (see label in Fig. 31). य़e script can take as many examples per
language as needed. All non-ASCII symbols are typed as Unicode characters (as they
appear) because they are supported by the XMG compilers, the TuLiPa parser, and the
visualizer.

य़e transcriptions found in external sources (grammars, papers, etc.) are mainly
leॏ intact, unless overly complex diacritics compromise the legibility of the ੗nal dia-
grams (trees and frames). In those cases, simpli੗cations are made provided they do not
create additional ambiguities. य़us, the Kabardian (94) verb q’wət ‘cut’ is wri॒en in
Morpho_KBD.mg as q’wət, which is perhaps less faithful to the real pronunciation, but
has no decisive di੖erence within the data used for the present metagrammar.

य़e automatically created .mg ੗les require some post-processing from the meta-
grammar developers. Once the grammar is upscaled, further modi੗cations can be intro-
duced to the script to make its output cleaner and be॒er compatible with future versions
of the lexical ੗les. At this stage of the project, it is an acceptable trade-o੖ between the
time required for grammar development and the time spent creating the script.

40https://ctan.org/pkg/leipzig, accessed on 01.05.2026
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1 class CaseMarker_ti
2 import Abstr_CaseMarker[]
3 {<morpho>{
4 {morph <- "ti"|morph <- "ni"};
5 lemma <- "Acc";
6 cat <- casemark;
7 case <- acc }}

Snippet 7: य़e morpho class showing the Tuvinian acc marker

10.3 Lexical Resources

10.3.1 Morpho

य़e morpho dimension works with the actual language data. Snippet 7 demonstrates
a sample morpho class, using Tuvinian accusative marker as an example. One can see
that the body of the class (lines 4–7) presents a set of features relevant to the morpheme
described by the class. All features are given as a॒ribute-value pairs connected with a
“<-” sign.

Two features are obligatory for themodels to function: morph and lemma. य़ey are
not declared in the general preamble of the metagrammar because their de੗nition is al-
ready part of the language. More details about these features are given in Section 10.3.1.1
and Section 10.3.1.2.

Other features needed for syntactic trees can be assigned to morphological entries,
as in the current project. य़ey are described in Section 10.3.1.3.1, Section 10.3.1.3.2,
Section 10.3.1.3.3 respectively.

Snippet 7 lists one more feature: cat, standing for category of the node (roughly
corresponding to the type of syntactic constituent or part of speech). य़is feature is
discussed in detail in Section 10.3.2.2 in relation to the lemma dimension because it has
crucial importance for linking lemma to syn. In the morpho dimension, the feature
cat is used mainly for convenience.

10.3.1.1 Morph

य़e morph a॒ribute is the essence of the morpho dimension since its value has to
match one of the morphemes (non-whitespace symbol sequences) in the input line of
the parser. Presumably, each non-ambiguous morpheme is listed once in the Morpho
੗le for a language as the value of the morph a॒ribute. Of course, one ੗le can contain
two or even more identical morph lines if two di੖erent morphemes look the same. Say,
English -s in both bananas and develops will anyway be encoded as morph <- "s",
but in di੖erent classes. य़us, other a॒ributes would help to distinguish between them
(see below).

It also happens that the same morpheme can be realized in more than one way in a
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given language. For instance, Snippet 7 lists two allomorphs (variants) for the Tuvinian
accusative marker. य़e disjunction operator indicates that either one a॒ribute-value
pair or the other can be used in a sentence. With this description, both allomorphs are
aligned with the same lemma and the same feature structure. य़e compiler creates two
models from this class, one for each morph variant.

10.3.1.2 Lemma

य़e lemma a॒ribute contains the translation of the morph, either as an English (or any
other language of linguistic description) word or a Leipzig-forma॒ed gloss. य़e value
of this a॒ribute is also a string, no format restrictions apply. य़e purpose of the lemma
a॒ribute in the morpho dimension is to relate the class in question to the lemma di-
mension (see Section 10.3.2). य़is relation is the key to all lexical linking, since it ensures
that the morpheme becomes visible to the syntax. As a result, morph is implemented
in the syntactic structure together with all its features.

10.3.1.3 Special features

य़e three features above are required for all classes in the morpho dimension. However,
some morphemes have additional features relevant to the overall description (as well as
to parsing). Since the purpose of the current metagrammar is quite narrow, only the
most necessary minimum of these additional features has been introduced. In other
projects, the number of these features can be increased to meet their goals.

10.3.1.3.1 Case a॓xes: feature case As shown in Snippet 7, classes describing
case morphemes have an additional feature case. य़is is a typed feature, which means
that its value cannot be a free-form string, but is selected from a list of acceptable values.
य़ose lists of values for each type are de੗ned in the preamble of the metagrammar.

य़e feature case exists in all dimensions, and everywhere the list of acceptable
values is the same. य़us, the real case found in a sentence becomes visible through the
lemma dimension to syn dimension, where it receives its linguistic analysis.

10.3.1.3.2 Verbal roots: feature trans Verbal roots are marked for their lexical
transitivity. य़is feature determines the shape of the future syntactic tree, telling how
many branches of what kind it should take. य़is is what the feature trans stands for.
In my implementation, I use a very simple set of values: intr, tr, and ditr (cor-
responding to intransitive, transitive, and ditransitive, respectively). य़ese are thus the
only three values allowed by the type of this feature. In the current version of the meta-
grammar, only transitive verbs are used in test sentences; thus, only transitive verbal
roots are described in the lexical ੗les. य़e other two values are provided to illustrate the
project’s potential scalability.
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One could have set the feature trans to have integer (numerical) values from 1 to
3. However, since arithmetical operations are very limited (if not inexistent) in XMG,
there is not much di੖erence between numerical and categorical types.

10.3.1.3.3 Causative a॓x: features caus and valtype Additional features are
also de੗ned for the morpho class describing causative aਖ਼xes. In the current project,
there are two of those, but in fact, both would play a more important role once other
constructions are added into the same metagrammar. First, I de੗ne the boolean feature
caus, which is set to yes for the causative morpheme. As a result, all trees where the
causative aਖ਼x appears receive the positive caus value and thus constitute the subset of
causative constructions within the whole metagrammar. One can interpret this boolean
feature as a question: “Is this unit causative?”, where a unit can be a morpheme, a verb,
a sentence fragment, or a full construction.

य़e caus feature is similar to the case feature because it encodes the precise mean-
ing of the morpheme. It may seem, however, that the caus structure being boolean is
structurally di੖erent from the typed case feature. In fact, it is realized di੖erently, but
it functions in a similar way. य़e causative morpheme in all the languages of the sample
is agglutinative. It means that if it is present in a word, the verb is causative, otherwise
it is non-causative. So, the verb is never totally unmarked for causativity. य़e absence
of the morpheme is just a way of assigning a negative value to the a॒ribute. To continue
the parallel with nominal cases, they also can be ‘unmarked’ in many languages, but it
does not mean that nominals without overt case morphemes do not have any case. In-
stead, the absence of a segmental case morpheme assigns one particular value (the case
that is allowed to be realized without an overt morpheme in the given language) to the
respective a॒ribute. य़us, despite di੖erent technical types, case and caus features
exhibit some behavioral properties.

What makes the feature caus particular is its assignment not only to nodes of the
syntactic structure, but also to free variables, both within and outside dimensions. For
instance, the classAll Range Causative Constructions starts with the state-
ment ?Caus = yes before even the syntactic dimension opens. य़e ?Caus variable
in this line is free and not typed, but it uni੗es with another variable with the same name
used as a placeholder value for the caus a॒ribute in a feature structure: [caus =

?Caus]. In this design, the value of the free variable ?Caus uni੗es with the value of
the feature caus coming from the morpheme.

Statements like ?Caus = yes are useful for class categorization. Basically, this
instruction means that all the dimensions of this class describe causative constructions
exclusively. Further expansions of the metagrammar would comprise additional classes,
following a similar guideline (e.g., ?Applicative = yes). य़e idea is to delimit
constructions that require di੖erent tree shapes from one another. य़us, grammar cate-
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gories in੘uencing the tree shape, mainly verbal derivations, would require features like
caus, appl, and the like.

य़e second additional feature (a॒ribute-value pair) assigned to causativemorphemes
in the lexicon is valtype <- valincr, which stands for valency (changing) type
= valency increase. य़is, in contrast, does not correspond to any speci੗c grammatical
category but is rather conditioned by the architecture of the metagrammar.

Since XMG is not Turing-complete, its arithmetic capabilities are very limited. Namely,
if one needs to encode the increase of valency by one, one cannot write something like
*valency += 1. Instead, one needs to provide a cascade of conjunctions relating the
initial value to the +1 value. (Luckily, the number of arguments a verb can take is very
limited.)

To keep the main classes of the metagrammar clean and well-readable, I decided to
create a special class in which the verb’s transitivity is mapped to a new feature: the
valency of the core. य़us, the feature valtype tells which type of valency-changing
operation (if any) the morpheme represents. And its value, in terms of metagrammar
architecture, determines the additional class to be used in the ੗nal construction. Cur-
rently, only one value of the a॒ribute is supported, valincr (valency increase). An-
other possible value would be valred (valency reduction) once the metagrammar is
expanded.

Constructional classes using the feature valtype are presented and discussed in
Section 10.4.3.4.

10.3.1.4 Output

य़e output of the mph compiler aॏer processing a Morpho.mg ੗le is a set of feature
structures stored in Morpho.xml. As discussed above, each allomorph receives its
own feature structure. So, the number of output models corresponds to the number of
the valuated classes plus the number of disjunctions. All the a॒ributes of each feature
structure become visible to other dimensions once the morpho dimension gets linked
to the lemma and then to synframe. य़is is done by the parser, not by XMG.

10.3.2 Lemma

य़e lemma dimension is perhaps the key to e੖ective parsing, since it is where Lexicon
and Syntax connect. य़e purpose of the Lemma dimension is to a॒ach each morpheme
to the correct type of syntactic trees and make sure that this link is unique. Given this
interface-like nature of Lemma – especially in a project working primarily with mor-
phologically rich languages and thus having a well-developed Morpho dimension – all
lemma classes in the presented solution have exactly the same structure, see Snippet 8.

य़e feature entry (see line 3 in Snippet 8) serves for unifying two dimensions:
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1 class Lemma_CausAffix{
2 <lemma>{
3 entry <- "CAUS";
4 cat <- causaff;
5 fam <- AnchorCausAffix
6 } }

Snippet 8: य़e lemma class for a causative aਖ਼x

lemma and morpho. It is very special since no feature of the same purpose exists
between any other pair of dimensions. Its realization is also quite peculiar: usually, uni-
੗cation is possible only of features with the same names. However, the entry feature
in the lemma dimension uni੗es with the lemma feature in the morpho dimension.

य़e featurecat (see line 4 in Snippet 8) gives some information about the contents of
a morpheme; more precisely, something about its usage in a real language. य़e features
of the same kind are, for example, case or trans (in morpho and syn dimensions).

य़e last feature fam (line 5 in Snippet 8) provides the parser with instructions on
how to use a given model. In other words, it binds the lemma class to a speci੗c set of
syntactic trees (tree fragments).

य़e sections below provide more details on each feature in the lemma dimension.

10.3.2.1 Entry

य़e a॒ribute entry takes a string that is supposed to be the lemma of a given word.
Put di੖erently, the entry is the morpheme’s identi੗er in the lemma dimension.

As already stated, I use English translations as lemmas for lexical roots, and Leipzig
glosses as lemmas for grammatical morphemes. य़is approach is not the only possible
one. For example, in a metagrammar of one language, one could use the base form or a
form traditionally used in dictionaries as the value of this a॒ribute. Another option is
to use computer-generated identi੗ers that ensure value uniqueness.

To ensure correct linking between lemma and morpho dimensions, the entry
must take the same value as the lemma in the morpho dimension. Since these fea-
tures are not typed, human a॒ention or an additional machine check-up is crucial to
prevent errors.

10.3.2.2 Category

य़ea॒ributecat stands for category and takes the name of a syntactic category towhich
this lemma belongs. As Snippet 8 shows, the lemma spelled as “CAUS” belongs to the
category causaff (which stands for causative aडx). य़is means that the lemma spelled
as “CAUS” could be anchored only to syntactic nodes that have [cat = causaff].

In a very general understanding, in a project without the morpho dimension, the
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values of cat would be part-of-speech tags with the required degree of speci੗city
(coarse-grained vs. ੗ne-grained). In a metagrammar, whose unit is a morpheme, types
of morphemes would be set as cat values.

य़e research project’s focus also in੘uences the de੗nition of cat values. Namely, in
my metagrammar, the causative aਖ਼x is a very important morpheme and hence receives
a special category causaff. य़e same logic led to the introduction of a separate cat-
egory caseaff for case aਖ਼xes. In contrast, all other verbal and nominal grammatical
morphemes receive categories aff and naff, respectively.

य़e feature cat is used in other dimensions, too. In the morpho dimension, it
is used similarly to indicate the category of the morpheme and the tree where it can
anchor. However, the speci੗cation of the feature cat in the morpho dimension is not
necessary.

In the syn dimension, categories are usually assigned to all nodes. य़ese indicate
not only the places where lemmas can a॒ach but also other layers of the clause.

It is important to highlight that the value of cat is not a free string but a typed
value. In the preamble of the main metagrammar, there is a type CAT de੗ned, which
takes a closed set of values. In order to be compatible with the rest of the metagrammar,
lemma classes must have one of those as the value of cat. य़e list of possible values is
given in Snippet 9.

1 type CAT = {sentence, clause, core, ecs, np, core_n,
nuc_n, noun, arg, nuc, verb, nroot, vroot, causaff,
casemark, aff, stem, argaff, naff}

Snippet 9: Values of type CAT given in the preamble

10.3.2.3 Family

य़e third a॒ribute listed in Snippet 8 is fam, which stands for family. य़e XMG docu-
mentation41 de੗nes it as “TAG family which can use this lemma as anchor”. As one can
see from the citation, the notion of the family comes from the TAG formalism but is de-
veloped in the TAG-RRG-XMG framework I use. In the present work, a family is a class
that is valuated by the synframe dimension and thus creates a set of trees available
for the parser.

Being assigned to a family means for the lemma being assigned to a set of trees in
the grammar. In this respect, family is an auxiliary a॒ribute that serves to connect
dimensions but plays no particular role within a single dimension. It functions exactly
like lemma, but on a higher level. य़e lemma a॒ribute ensures the transfer of all the

41https://github.com/spetitjean/XMG-2/wiki, accessed on 01.05.2026
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information contained in the morpho dimension to the lemma dimension, while the
family ensures the transfer of all that information to the syn (syntactic) dimension.

य़e family feature also ensures that each lemma class appears in a single type of
tree. य़us, even if two lemmas have the same category but have di੖erent syntactic be-
havior, they would belong to di੖erent families. य़is functionality can be used to re੘ect
some linguistic analyses. For example, some XMG projects use families to distinguish
between intransitive and transitive verbs so that they do not take the inappropriate num-
ber of arguments.

In the current metagrammar, one purpose of the family feature is to control the
language selection. In other words, it ensures that sentences in a given language are not
parsed with the metagrammar describing another language. य़us, nominal roots be-
long to families Argument_LAN, where LAN stands for the language name. It means
that it is technically impossible to parse a noun phrase in one language with a tree be-
longing to another language, even accidentally. Similarly, all verbal roots belong to
the language-speci੗c families Intersection_LAN. (More details about the name of
this family and the way it is realized can be found in Section 10.4.6.) Although the
Intersection_LAN class describes the whole construction made of a causative verb
and three NPs, it is set as a family for one single morpheme – the verbal root. य़e reason
is that mymetagrammar follows LTAG guidelines and has exactly one lexical anchor per
tree. य़erefore, in the elementary tree describing the whole sentence, only one lemma
– namely, the verbal root – is anchored directly. All the other morphemes anchor to
their respective elementary trees belonging to other families and are combined with
trees generated by the Intersection class via parsing operations like substitution
or sister adjunction.

य़e approach used for root morphemes is, nevertheless, not the most optimal one for
relating grammatical morphemes to families. From a tree-building perspective, all gram-
matical morphemes need just one syntactic node that would anchor a lemma and make
all its features and the features of the respective morph accessible from the tree tem-
plates generated by the <syn> dimension. य़e disambiguation and the control of the
correct anchoring are thus due to the cat a॒ribute that selects the correct substitution
node to which the small tree would a॒ach. (See more about the anchoring of grammati-
cal morphemes in Section 10.4.1.) With this architectural similarity in mind, I decided to
create families that anchor respective grammatical morphemes, without language dif-
ferentiation. If two morphemes of a single language look alike, they are distinguished
by their lemma and cat values. If two grammatical morphemes of di੖erent languages
look alike, there is no need to disambiguate them since they would anyway a॒ach to
root morphemes (whose disambiguation is controlled through LAN families). Since I
am not dealing with sentences wri॒en in more than one language double-checking for
ambiguity seems unnecessary.
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10.3.2.4 Final remarks

To sum up, each Lemma class has an identi੗er and two a॒ributes that ensure the correct
placement of the lemma: fam selects the tree, and cat indicates the correct position
within the tree. To avoid repetitions and errors, one could encode the common parts
of all lemma classes separately in order to import them into target classes aॏerward.
Necessary speci੗cations can be added in the ੗nal classes. I call these common parts
abstractions; see Snippet 10, which features all of them. य़ese very same abstractions
are used for all morphemes in all languages. य़e only di੖erence is the language-code
placeholder (see LAN in Lines 3 and 7), which is substituted for a language identi੗er
(usually an ISO 639-3 code) in each ੗le.

Note that all abstractions, excluding the last one, are pairs of cat and fam. य़e
third required ੗eld entry is obviously di੖erent for each class. य़us, it needs to be
speci੗ed in each class corresponding to a lemma, while cat and fam can be imported
from an abstraction. य़is process is shown in Snippet 11. य़e importmechanism in XMG
is implemented as a simple conjunction: it reads all the instructions from all sources
(imported classes) as if they were wri॒en in a single class, one aॏer another. य़erefore,
one can just write the entry line in the class without any further complications. All
other nominal root classes in the same language would be organized in the same way
by importing the same abstraction for the NRoot and specifying the entry.

In order to become available for the parser, Lemma classes have to be compiled with
a speci੗cally designed lex compiler. To become compiled, each class has to be valuated,
as well as in all the other XMG dimensions. Since no disjunction is used in the Lemma
classes, each class outputs exactly one model. य़us, the resulting .xml ੗le that is fed
to the parser comprises as many models as there are morphemes in the sentences one
would like to parse in a given language.

10.4 Construction classes

य़e term “Construction classes” refers to all classes that are responsible for describing
constructions. य़ese are all classes described in the main metagrammar, excluding the
Language Plugins. In other words, these are the classes compiled with the synframe
compiler. य़is section presents all of them in a bo॒om-up order: from classes describing
single morphemes in the syntactic and semantic perspective to the classes describing
whole sentences. Most classes are reused across languages; however, upper-level classes
di੖er between head-marking and dependent-marking languages. य़ese are described in
due places throughout this chapter.
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1 class Abstr_Lemma_NRoot{
2 <lemma>{cat <- nroot;
3 fam <- ArgumentLAN }}

5 class Abstr_Lemma_VRoot{
6 <lemma>{cat <- vroot;
7 fam <- IntersectionLAN }}

9 class Abstr_Lemma_CaseMarker{
10 <lemma>{cat <- casemark;
11 fam <- AnchorCaseAffix }}

13 class Abstr_Lemma_VInflect{
14 <lemma>{cat <- aff;
15 fam <- AnchorAdjunctVerbalInflectAffix }}

17 class Abstr_Lemma_NInflect{
18 <lemma>{cat <- naff;
19 fam <- AnchorAdjunctNominalNoncaseAffix }}

21 class Abstr_Lemma_ArgAffix{
22 <lemma>{cat <- argaff;
23 fam <- AnchorArgumentAffix }}

25 class Lemma_CausAffix{
26 <lemma>{
27 entry <- "CAUS";
28 cat <- causaff;
29 fam <- AnchorCausAffix }}

Snippet 10: Abstractions for Lemma classes

1 class Lemma_NRoot_book
2 import Abstr_Lemma_NRoot[]
3 {<lemma> { entry <- "book" }}

Snippet 11: Importing an abstraction and specifying the entry of a Lemma class

10.4.1 Anchoring

An anchor is an important notion in a metagrammar and also in the subsequent parsing.
य़e concept of a lexicalized grammar suggests that every elementary tree (i. e., every
tree that is ੗nally compiled) has exactly one anchor. Other tree fragments that are used
exclusively as imported blocks within elementary trees can be non-lexicalized, i.e., have
no anchor.

When dealing with real language (even, as in the present work, with quite short and
mostly elicited sentences), the solution respecting this requirement is sometimes not
quite straightforward. य़erefore, in this section, I present the anchoring schemes used
for di੖erent morpheme types.

In the target sentences of my sample, there are two main classes of words: verbs
and nouns. Each of these classes has morphemes of two kinds: lexical roots and other
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1 class AnchorOneMorpheme
2 {<syn>{ node (mark = anchor)[] }}

Snippet 12: य़e class for anchoring a single morpheme

grammatical morphemes. Since roots contribute the lexical meaning to the whole word,
they are used as anchors for the respective classes. Other morphemes are added using
parsing operations. य़e remainder of this section presents the details of this process.

Verbal roots are very important in any sentence, and especially in the present work.
In particular, they have lexical features that appear to be important for the structure
of the whole sentence. Moreover, the frame of the verb determines the appearance of
the sentence tree; hence, there must be a special linking between the syn and frame
dimensions. For all these reasons, a special class is created that marks a node of category
vroot as the anchor. य़us, the lemma a॒aches directly to it. In the same class, the
verbal frame is instantiated, see details in Section 10.4.3.1. Note that in order to keep
all the higher levels of the sentence structure (e.g., VerbalSpine, see Section 10.4.3.5)
lexicalized, the class VerbalRoot is imported into them. य़us, all these classes have
the same anchor, which remains unique per class.

य़e same approach is used for anchoring nominal roots. Nominal roots are an-
chored to a class that combines all of the information concerning the processing of
nominals, class NounWithCase, see Section 10.4.2.1. य़e lexicalized class class
NounWithCase is later imported into the class ArgumentLAN (where LAN stands
for language name) and yields a new lexicalized class having the node ?NROOT as its
anchor.

य़roughout my test data, there is one type of verbal morpheme that is obligatory for
all words: a causative aਖ਼x. Similarly, one class of grammatical morphemes is obligatory
for nominals: the case marker (the lack of overt case marking is handled, see details
in Section 10.4.2.1). य़us, in the classes describing words (verbs and nouns), there is a
substitution node with the category of the morpheme that is awaited there (causaff
in verbs, caseaff in nouns). When it comes to anchoring these morphemes, the only
thing required is to create an elementary tree consisting of a single anchor node. य़us,
the briefest possible class is created, see Snippet 12. Importantly, it does not specify the
node category. य़anks to that, both case aਖ਼xes and causative aਖ਼xes can anchor to it.

य़eoretically speaking, morphemes of other categories that already exist in themeta-
grammar (say, roots) could have been anchored to this class as well. In fact, they do not
because it is prohibited for their lemmas. य़e fam parameter of the lemma speci੗es
the highest class to which a morpheme can anchor, see Section 10.3.2.3. Since the class
Anchor One Morpheme is listed as the family only for case and causative aਖ਼xes,
only they anchor to it in the presented solution. In case the metagrammar is expanded
to handle other types of morphemes, no new classes for anchoring them would be re-
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1 class NounWithCase
2 export ?NodeNoun ?Case ?LanguageFeatures
3 declare ?NodeNoun ?NodeNRoot ?NodeCaseMarker ?Case

?LanguageFeatures
4 { <syn> {
5 node ?NodeNoun [cat = noun, case = ?Case];
6 node ?NodeNRoot (mark = anchor) [cat = nroot];
7 ?NodeNoun -> ?NodeNRoot;
8 {
9 { node ?NodeCaseMarker (mark = subst) [cat =

casemark, case = ?Case];
10 ?NodeNoun -> ?NodeCaseMarker; ?NodeNRoot >>

?NodeCaseMarker}
11 |
12 { ?Case = ?LanguageFeatures.UnmarkedCases }
13 }
14 } }

Snippet 13: य़e class describing nominals

quired. य़ey could still be anchored to the class Anchor One Morpheme, one just
needs to specify this in the lemma requirements.

य़ere are other morphemes that are described in the present metagrammar. In ad-
dition to derivational morphemes (such as the causative aਖ਼x), verbs usually have quite
a range of in੘ectional morphemes: tense, person, etc. य़ese morphemes do not in੘u-
ence tree shape and are not important for the analysis and representation of causative
constructions. Nevertheless, they are present in real language data, and their absence
makes sentences ungrammatical. As a shortcut for processing verbal in੘ectional aਖ਼xes,
I decided to treat them as adjuncts at the level of the verb, see details in Section 10.4.3.3.
य़is approach has an important bene੗t: adjuncts can a॒ach to the main tree in any or-
der; therefore, I do not need to describe the morphological rules of in੘ection for each
language (which is not the focus of the present work).

A tree for anchoring adjuncts should contain at least two nodes: one for the head of
the adjunct and the other indicating the category to which it should adjoin. य़us, there
are two identical trees for verbal and nominal adjuncts, respectively (see Fig. 32).

VERB∗

AFF⋄

a. Verbal

NOUN∗

NAFF⋄

b. Nominal (non-case)

Fig. 32. Anchoring in੘ectional morphemes
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10.4.2 Nominals

10.4.2.1 Noun with case

To parse a noun, one needs to assemble several morphemes that constitute a single
graphical noun. In my metagrammar, there are three types of morphemes (categories)
related to nominals: nroot, which stands for nominal root, caseaff, which stands for
case aडx, and naff, which stands for nominal (inठectional non-case) aडx.

य़e main class for describing nouns in dependent-marking languages is the class
Noun With Case, see Snippet 13. य़e classNoun With Case starts with declaring
the node of category noun (line 5). It means the whole class is responsible for building
a single noun. Apart from the category, it has one feature assigned, case. As its value,
it takes the variable ?Case. Once the value of the feature case is assigned by the
construction or comes from the lexicon, the variable gets replaced by it. Further syntactic
positioning of this word is described in the classNominal Spine (see Section 10.4.2.3).

य़e node ?NodeNoun of category noun governs another node, ?NodeNRoot of
category nroot, which stands for nominal root, see lines 6-7. य़us, every noun de-
scribed by this metagrammar has to contain a root. य़e node ?NodeNRoot is also an
anchor, therefore, lemmas from the lexicon a॒ach directly here. Note that, according to
the language reality, the node for the nominal root is not marked for case.

While the elements described in lines 5-7 are necessary for any noun, lines 8-13
present a disjunction of two options that show the presence and the absence of an explicit
case aਖ਼x on the noun. य़e੗rst option is shown in lines 9-10. य़e node?NodeCaseMark
creates the place for the case aਖ਼x to a॒ach. Since there is already one anchor in the
tree, the case morpheme cannot anchor to it directly, given the requirement for lexical-
ization. य़erefore, the node is marked as a substitution node and opens the position for
a smaller tree created by the class Anchor One Family. य़e value for the feature
case thus uni੗es with the one from the morph and also with the one assigned to the
node ?NodeNoun. Line 10 positions the case aਖ਼x in the tree. Namely, it tells that the
case node is governed by the ?NodeNoun and preceded by the ?NodeNRoot. य़is
last instruction is not necessarily required. Once there is a language in the sample that
has case pre੗xes instead of case suਖ਼xes, it will not be valid. However, this precedence
requirement is kept in the current version of the metagrammar for faster compilation.

य़e second option (line 12) describes nouns without any overt case marker. In the
absence of an overt case morpheme, the value of the case feature needs to be assigned
to the noun as a whole word. य़erefore, line 12 contains instructions about the variable
?Case without declaring additional nodes. Since there is no case morpheme to bring
the value of this feature from the lexicon, it is taken directly from the language plugin
(represented as the variable ?LanguageFeatures, see Section 10.5.1). य़e feature
UnmarkedCases and its structure are described in detail in Section 10.5.2.
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NOUN[case=?Case]

NROOT⋄

talo
house

CASEAFF↓[case=?Case]

W CASEAFF⋄[case=acc]

n[case=acc]
acc

a. A noun with a case aਖ਼x

NOUN[case=@{nom, part}]

NROOT⋄

Kalle
Kalle

b. A noun with an unmarked case

W

NOUN[case=?Case]

NROOT⋄

naapuri
neighbour

CASEAFF↓[case=?Case]

CASEAFF⋄[case=adess]

lla[case=adess]
adess

NOUN∗

NAFF⋄

an
poss.3

c. A noun with case and possessive
aਖ਼xes

W

NOUN[case=@{nom, part}]

NROOT⋄

pyykki
laundry

NOUN∗

NAFF⋄

nsä
poss.3

d. A noun with an unmarked case and
a possessive aਖ਼x

Fig. 33. Models generated by the class NounWithCase and the corresponding Finnish
words

Usually, languages have several cases that can remain unmarked. In this situation,
the value of the variable ?Casewithin this class remains undetermined (i.e., the atomic
disjunction remains unresolved) as long as further requirements are not introduced at
the level of constructions, which are compiled by a di੖erent class. As a result, the class
generates two models, which are illustrated in Fig. 33a and Fig. 33b. य़e underspeci੗ed
case value will be, however, speci੗ed during parsing, when the noun with a ੗xed case
gets substituted in an argument position under the CORE.
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10.4.2.2 Nominal in॒ection

As for other in੘ectional morphemes, they are anchored to separate trees rooted in the
node of category noun (see Fig. 32b). य़e noun node in this tree is marked with a “∗”,
which means that the tree depicted in Fig. 32b does not function independently but must
a॒ach to another tree containing a noun node through the operation of sister adjunction.
य़is operation takes place while parsing. For that reason, one cannot use any features
of trees like Fig. 32b within the metagrammar. य़e current project has been designed in
such a way that the category naff (non-case in੘ectional nominal aਖ਼x) is given only
to those morphemes that have no relevant features for the metagrammar of causatives.
य़erefore, they can easily be added at a later stage. य़is shortcut can be used in other
projects for some morphemes that are not of primary interest. On the other hand, if
one is interested in any other nominal features except for the case, one could encode
the so-called other nominal inठectional morphemes within the metagrammar (like case
morphemes are handled in the current project).

य़e derivation of trees using the tree fragments generated by the class Noun With

Case and other classes where nominal morphemes anchor are shown in Fig. 33c and
Fig. 33d. य़e operation of sister adjunction is symbolized by the do॒ed arrow. Although
in all Finnish words in Fig. 33, non-case morphemes follow case markers, there is no
technical requirement for a speci੗c linear order. Sister adjunction is not sensitive to
the rules of precedence de੗ned in the metagrammar (because it is a parsing operation);
therefore, adjunct morphemes can appear anywhere in the tree generated by the Noun
With Case class. If one needs to add constraints to adjunct morphemes (e.g., if one
has both pre੗xes and suਖ਼xes that need to be distinguished from each other), one would
need to de੗ne edge features (not used in the current metagrammar).

10.4.2.3 Nominal Spine

Arguments are nominal phrases. In the currentmetagrammar, nominal phrases aremod-
eled according to the layered structure of the clause in RRG but follow the newer notation
used by the TreeGraSP project42. य़e class Nominal Spine creates all the syntactic
nodes: ?NP, ?CORE_N, ?NUC_N. य़ese nodes are in dominance relation, see Fig. 34. At
each of these nodes, modi੗ers (determiners, adjectives, and others) can adjoin.

All these nodes are decorated with features. य़e ੗rst of the features is cat, the
syntactic category. As already demonstrated in Section 10.3.2.2, this feature determines
the type of node. In the syntactic dimension, it also determines the type of adjunct trees
that could a॒ach to each given node.

य़e second feature is case, as introduced in Section 10.3.1.3.1. It percolates from
the case morpheme up to the highest level, i.e., ?NP. य़us, it is accessible at any layer

42https://treegrasp.phil.hhu.de/, accessed on 01.05.2026
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NP

CORE_N

NUC_N

NOUN

NROOT⋄ CASEAFF↓

class NominalSpine

class NounWithCase

Fig. 34. य़e elementary tree for arguments produced by the class Noun With Case
(with the class Nominal Spine imported)

of the Nominal Spine and can therefore participate in agreement and other connections
with all possible adjuncts. At the NP level, the case feature is visible to the higher levels
and thus can be controlled by other classes.

य़e feature mr stands for macrorole and is assigned to NP nodes by a higher-level
class (see Section 10.4.5). य़erefore, it does not appear on the lower levels.

य़e last feature assigned to the layers of the Nominal Spine is i, which stands for
identiटer. य़is label is assigned to the NP and ensures its correct linking to the semantic
structure (frame).

य़e important fact about all these features is that they share the same value. य़anks
to this, the feature values unify at all levels and across all dimensions. On the other hand,
the feature values assigned to one NP would di੖er from those assigned to another NP,
preventing di੖erent NPs from mixing. See the model produced by the class Nominal
Spine (when it is compiled as a standalone class) with all the features in Fig. 35.

However, in the solution I present, the class Nominal Spine is not compiled
alone but imported into another class, Noun With Case (described above in Sec-
tion 10.4.2.1). य़us, everything contained in the Nominal Spine class appears in the
Noun With Case class (see details on import in Section 9.1.1). य़is is represented
in Fig. 34 with rectangle boxes: all the nodes that are declared in the class Nominal
Spine (solid line box) are also contained in the class Noun With Case (dashed line
box). As a result, although the class Nominal Spine is not lexicalized itself, it is never
compiled alone but always as an extension of the lexicalized class Noun With Case.

य़e main asset of this architecture is its versatility in combining the spine with
various types of elements. In addition to nouns, other elements can also serve as the
morphological heads of nominal phrases (or, in classical RRG terms, reference phrases).
य़ere can also be pronouns, clausal elements, etc. (not to mention more exotic phenom-
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


case V 2
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




Fig. 35. य़e non-lexicalized model produced by the class Nominal Spine (without
being imported elsewhere)

ena). For sure, each of these elements would require a separate class that would anchor
all the necessary morphemes and combine them into a single word (similar to Noun
With Case). For example, a pronominal phrase would still contain ?NP, ?CORE_N,
?NUC_N (where N stands for nominal as a type of phrase, not for noun) and the new
node PRONOUN instead of NOUN. Once one would like to create a class for pronominal
arguments, one would need to de੗ne the node PRONOUN and everything below it, i.
e., its morphemic structure. However, there is no need to de੗ne all the syntactic levels
of the nominal phrase once again. य़ey can be simply imported into any other class
that is eligible for becoming a syntactic unit of NP. य़is requires minimal e੖ort, saves
development time, and prevents accidental errors.

Another alternative would have been to perform the import the other way round:
instead of importing the Nominal Spine into the Noun With Case, import the
Noun With Case into theNominal Spine. य़is option is shown in Fig. 36. In this
solution, the lower part, which is lexicalized, is imported into the upper part, overlapping
with it. As a result, there is no non-lexicalized class. However, it is more diਖ਼cult to
handle di੖erent types of NPs with this solution, which makes it less desirable than the
approach described above and depicted in Fig. 34.

य़ere is another alternative architecture that does not use import. One could cre-
ate the substitution node NOUN↓ within the class Nominal Spine and add the nodes
below while parsing through the substitution operation. However, in this architecture,
the class Nominal Spinewould remain non-lexicalized. However, instead of remain-
ing a tree fragment, it would require compilation. In contrast to the previous solution,
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NP

CORE_N

NUC_N

NOUN

NROOT⋄ CASEAFF↓

class NominalSpine

class NounWithCase

Fig. 36. An alternative import of the class Noun With Case into the class Nominal
Spine

this approach is not welcomed in the formalism I use, namely, the lexicalized TWG.
Finally, the last alternative would be to refuse to separate information about NPs

across multiple classes and just encode all nodes in the same class NodeWithCase one
aॏer another. Although it is the easiest way in the short term, it has a very low potential
for further expansion (in comparison to the previous alternatives). य़erefore, I prefer
highermodularity for the sake of the combinatorial potential of thewholemetagrammar.

Also, the separation at the NOUN level is linguistically salient. What is below NOUN

belongs to the morphology, whereas the layers above it are syntactic. य़us, even in the
absence of a separate morphosyntactic dimension, the metagrammar re੘ects well the
levels of the language to which the described entities belong.

10.4.2.4 Argument in head-marking languages

For dependent-marking languages, the class Noun With Case contains all the neces-
sary information and thus is ready to be intersected with a language plugin (see details
in Section 10.4.6). In head-marking languages, however, the situation is di੖erent and
thus requires an additional class.

In head-marking languages, not the NPs, but the bound verbal aਖ਼xes are proven to
be core arguments, according to Section 2.4.5. य़e NPs, in turn, are placed in Extra-Core
Slots (ECSs). Nevertheless, NPs need to keep reference to the verbal morphemes they
are bound to. In other words, a tree representation must show which argument aਖ਼x is
lexically speci੗ed by which NP.

To ensure this reference, it would be nice to describe both the NP and the argument
aਖ਼x within the same tree. It is, however, not that easy since the nodes of an argument
aਖ਼x and an ECS are located in really di੖erent places of the tree, see Fig. 37. In similar
situations, the wrapping substitution parsing operation has proven useful.
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1 class ArgumentHM
2 export ?CLAUSE ?ARGAFF ?ECS ?NP ?ARG ?Case ?eargaff ?Mr
3 declare ?CLAUSE ?ARGAFF ?ECS ?NP ?ARG ?Case ?eargaff ?Mr
4 { <syn> {
5 node ?CLAUSE [cat = clause];
6 node ?ARG (mark = ddaughter)
7 [cat = argaff, case = ?Case, id = ?eargaff, mr =

?Mr];
8 node ?ARGAFF (mark = anchor)
9 [cat = argaff, case = ?Case, id = ?eargaff, mr =

?Mr];
10 ?ARG -> ?ARGAFF;
11 {
12 {node ?ECS [cat = ecs, id = ?eargaff];
13 node ?NP (mark = subst)
14 [cat = np, case = ?Case, id = ?eargaff];

?CLAUSE -> ?ARG;
15 ?CLAUSE -> ?ECS; ?ECS -> ?NP
16 }
17 |
18 {?CLAUSE -> ?ARG}
19 } } }

Snippet 14: य़e class describing the wrapping substitution of arguments in
head-marking languages

य़us, Laura Kallmeyer suggested using wrapping substitution to describe arguments
in head-marking languages (Kallmeyer 2021). Rainer Osswald (p. c.) supported this idea.
य़e key idea is to describe the argument aਖ਼x and the ECS in a single tree so that they
can share features. However, one of the edges of this tree is a d-edge, allowing the tree
to split and wrap around another tree.

Below, I describe in detail how I implement wrapping substitution to describe argu-
ments in head-marking languages. For doing so, I de੗ne a class ArgumentHM (where
HM stands for head-marking), which is displayed in Snippet 14.

First, one needs to determine the node that serves as the head for both the ECS and
the argument aਖ਼xes. Since ECSs are extra-core slots and argument aਖ਼xes are in-core
entities, this node is CLAUSE as it spans over both core and non-core elements. य़e ECS
is a usual node below CLAUSE level, thus it is directly dominated by the node CLAUSE
and dominates the node NP in turn (see line 15 in Snippet 14). य़e ?NP node is marked as
a substitution node. It means that any ?NP described by the class NounWithCase can
become an Extra-Core Slot. य़e class NounWithCase describes nouns without overt
case and nouns with an overt case morpheme, hence, it is suitable for constructions
with any locus of marking. Namely, my solution can adequately describe sentences like
Fig. 37, where there are both verbal aਖ਼xes and case markers.

य़e argument aਖ਼x, in contrast to the ECS, appears not directly below the clause
but somewhere lower, as also shown in Fig. 37. For this reason, it cannot be directly
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Fig. 37. य़e derived tree for the Adyghe sentence ‘Mother made the girl write a le॒er.’

dominated by the CLAUSE in Snippet 14. Instead, the node ?ARG (which stands for
argument) is accompanied by the (mark = ddaughter). It means that the edge
leading from the ?CLAUSE node to the ?ARG node is a d-edge, i.e., the edge that gets
replaced by all the nodes that appear in the tree between the CLAUSE and the actual
place of the argument aਖ਼x (see details in Section 8.2.2).

In Snippet 14, the node ?ARG dominates the node ?ARGAFF of the same category
[cat = argaff] (cf. line 6 and line 8). य़e lower node, ?ARGAFF, is marked as
an anchor, meaning that this is the place where verbal morphemes denoting argument
aਖ਼xes anchor. य़is anchor makes the tree described by the class ArgumentHM lex-
icalized.

Conceptually, there is no need for two nodes of the category [cat = argaff].
य़eir doubling is due to a technical limitation: only one mark is allowed per node.
य़us, if a node is both an anchor of a morpheme and a d-daughter of another node, it
should have received twomarks – (mark = ddaughter) and (mark = anchor)

–which is technically impossible. य़erefore, two nodes are created, each of them receiv-
ing a single mark. In the trees, this doubling has no negative e੖ect because both nodes
are in the same category and allow all features to percolate. य़is limitation of properties
has been described in Section 9.3.

Since both the nodes ?ARGAFF and ?NP are in the same tree, they can share feature
values. Namely, they share the feature id, which relates the noun to the respective
verbal aਖ਼x. य़e second important feature is case. It prevents the creation of incorrect
links between NPs and verbal aਖ਼xes; e.g., in Fig. 37, the noun ‘le॒er’ is never linked to
the ∅ ‘3sg.abs’ aਖ਼x. य़e feature mr (macrorole) is not shared by both nodes because
only true arguments are assigned macroroles. Since ECSs are not arguments, they are
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Fig. 38. Tree representations produced by the class ArgumentHM (feature
structure simpli੗ed)

not eligible for sharing this feature.
Sentences in head-marking languages are grammatical without NPs. य़is option is

also encoded in the class ArgumentHM. Lines 14-15 in Snippet 14 show a second dis-
joint option, where no ECS node appears in the tree. As a result, class ArgumentHM

produces three trees displayed in Fig. 38: two trees with an ECS (whose position relative
to the ?ARG node can vary) and one tree without an ECS.

10.4.3 Verbs

Verbs are essential for building sentences and, hence, constructions. In the present meta-
grammar, I suggest a solution, which (1) compiles semantic frames of verbs based on the
information stored in the Lexicon, (2) provides a derivation of the semantic frame due
to the increase of valency, and (3) relates arguments to the empty slots in the frame.
From the syntactic point of view, my solution o੖ers a description of building blocks
common to all language types that can be reused in other constructions if the metagram-
mar is expanded, and two target classes for describing causative constructions (one for
dependent-marking and one for head-marking languages).

10.4.3.1 Verbal Root

य़e anchor in all constructions containing verbs is the verbal root. य़e metagrammar
class for this morpheme is thus the most important for se॒ing the feature structure for
the whole future sentence where the verb would appear. In the current metagrammar,
it is also the class with the best-developed frame dimension.

य़e code for the class VerbalRoot is shown in Snippet 15. In the syntactic dimen-
sion, there is one single node ?VROOT of category vroot (which obviously stands for
verbal root). य़is node is marked as the anchor, which means that verbal root lemmas
a॒ach directly to this tree. (In this respect, this class is similar to other morpheme-
anchoring classes, see Section 10.4.1.)

Apart from the category, this node has other features assigned. य़e feature trans
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1 class VerbalRoot
2 export ?VROOT ?Trans ?F1 ?F2 ?F3 ?eroot
3 declare ?VROOT ?Trans ?F1 ?F2 ?F3 ?eroot
4 {<syn> {
5 node ?VROOT (mark = anchor)
6 [cat = vroot, trans = ?Trans, e = ?eroot]};
7 <frame>{
8 {?Trans = intr;
9 ?eroot[event,
10 participant: ?F1]
11 } |
12 {?Trans = tr;
13 ?eroot[event,
14 agent: ?F1,
15 patient: ?F2]
16 } |
17 {?Trans = ditr;
18 ?eroot[event,
19 agent: ?F1,
20 recipient: ?F2,
21 theme: ?F3]
22 }
23 } }

Snippet 15: य़e class describing verbal roots

(which stands for lexical transitivity) has already been described in Section 10.3.1.3.2.
य़is is the crucial part of this class, since it determines the semantic frame used for the
entire sentence. य़e value of the a॒ribute trans in the syntactic dimension is set to
a variable ?Trans (see line 6 in Snippet 15). It means that the class VerbalRoot
can anchor verbs of any transitivity. However, depending on the value of this a॒ribute,
di੖erent frames are linked to this node. य़e feature [e = ?eroot] stands for event
frame and assigns a variable from the frame dimension (see lines 9, 13, 18 in Snippet 15)
to the syntactic node (end of line 5).

य़e frame dimension in the class VerbalRoot contains three disjoint blocks that
imitate the implication (see details in Section 9.4.5). Each disjoint block starts with the
variable ?Trans being assigned one of the values that are available for the feature
trans. य़us, the same class can be used for anchoring verbs of any lexical transitivity.

य़e rest of each block describes the semantic frame, with the number of participants
corresponding to the lexical transitivity of the verb. Given the focus of this project,
frames are formulated in a very generic way in the current version of the metagrammar.
More details can be added once the research focus expands or changes. Each block
opens with a declaration of a variable ?eroot: the identi੗er of the frame, which is also
assigned as a value to the a॒ribute e in the syntactic dimension. In Fig. 39, displaying
the output of the <syn> and <frame> dimensions for transitive verbs, one can observe
the label Frame1 in both parts.

Aॏer the identi੗er variable is declared, the frame is given in square brackets, starting
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Fig. 39. Outputs of the class VerbalRoot for transitive morphemes

with the type of event it describes. Since the current metagrammar gives just the most
prototypical and general frames for verbal roots, all of them are called event (see lines 9,
13, 18 in Snippet 15). Aॏerward, all the participants are listed as a॒ribute-value pairs.
य़e a॒ributes are general roles corresponding to each type of event. As values, they
receive free variables which turn to labels in the output models (consider variables ?F1
and ?F2 in lines 14-15 in Snippet 15 and the labels V 1 and V 2 in Fig. 39b)43.

In total, the class VerbalRoot generates three models, each comprising a syntactic
and a frame component, which are linked through the shared value Frame1 . य़e linking
made within this class is very important for the whole syntactic structure, although it
happens early on the morphological level. If one would like more elaborate frames, one
could create several classes of this kind (using disjunction or otherwise), ultimately for
each type of frame used in the metagrammar. Noma॒er howmany of those classes there
are in the metagrammar, they all need to export the ?VROOT node that is later imported
to all other classes describing more complex morphological and syntactic structures.

10.4.3.2 Verbal Stem

In linguistics, a verbal stem is a morphological unit that includes the root and all deriva-
tional aਖ਼xes but not the in੘ectional aਖ਼xes. In a project dedicated to verbal derivation,
this unit is of major importance. य़erefore, in my metagrammar, there is a special class
called Causative Verbal Stem, as shown in Snippet 16. Its function is threefold.
First, it describes a syntactic structure in which the verbal root and the derivational
aਖ਼x combine to form a single unit. It is done in the <syn> dimension (see lines 6-7
in Snippet 16). य़e newly created node ?VSTEM dominates both the ?VROOT and the
?CAUSAFF nodes and acquires all their features. To get access to the ?VROOT and the
?CAUSAFF nodes, the class Causative Verbal Stem imports the classes that con-
tain the necessary nodes, namely, VerbalRoot and CausAffix (see line 2). य़anks
to that, line 7 can simply name the nodes without specifying any further information
about them. Note that no precedence constraints are given in line 7. So, the same class

43य़e variable naming might be somewhat confusing, though it is due to some historical reasons. In the
code (e.g., Snippet 15), the ?F names stand for something like frame variables, while in the output (e.g.,
Fig. 39), the V names are used in all dimensions and stand for just variables.
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1 class CausativeVerbalStem
2 import VerbalRoot[] CausAffix[] ValIncrease[]

VerbalSpine[]
3 export ?VSTEM ?Trans ?Caus ?everb ?F0 ?F1 ?F2 ?F3

?Valnc ?Valtype ?V
4 declare ?VSTEM ?Trans ?Caus ?everb ?Valnc ?Valtype

?V
5 { <syn> {
6 node ?VSTEM
7 [cat = stem, e = ?everb, trans = ?Trans, valnc =

?Valnc,
8 valtype = ?Valtype, caus = ?Caus];
9 ?VSTEM -> ?VROOT ; ?VSTEM -> ?CAUSAFF; ?V -> ?VSTEM
10 };
11 <frame> { ?everb[causation,
12 cause : ?eaff,
13 effect : ?eroot ]
14 } }

Snippet 16: य़e class describing causative verbal stems

describes both causative suਖ਼xes (i.e., models in which the causative aਖ਼x follows the
verbal root) and causative pre੗xes (i.e., structures in which the aਖ਼x precedes the verbal
root). Once the test sentence is read, themodels leading to incorrect parses are discarded.

य़e second goal of the class Causative Verbal Stem is to describe the se-
mantic frame of the causative verb. Indeed, all categories that can in੘uence verbal se-
mantics are added no higher than the stem level. In੘ectional morphemes that adjoin
to the stem and form the word of the verb do not contribute to semantics. In line 11
of Snippet 16, the new frame identi੗ed as ?everb (which stands for event frame of
the verb) is instantiated. It is the frame of type causation, which contains two sub-
frames: cause and effect. य़e cause and the effect subframes are not de੗ned in
the Causative Verbal Stem class but are referenced by their identi੗ers (variables
starting with “?e”). Instead, they are described in the classes corresponding to individ-
ual morphemes, namely, the causative aਖ਼x and the verbal root. So, the same structure
is used to describe causativized intransitive, transitive, and ditransitive verbs.

य़e third aim of the class Causative Verbal Stem is to describe the opera-
tion of valency-increase, i.e., the addition of a new argument into the structure of the
verb. Indeed, the valence of the sentence is already conditioned by the verbal stem, in
other words, by the verbal root and all derivational verbal aਖ਼xes. On the semantic side,
the increase of valency is done almost implicitly. Each subframe can reference a frame
with any number of participants. य़us, the combined frame automatically lists all the
arguments required for the whole core and, ultimately, for the whole sentence.

य़e syntactic part is not as straightforward because, at the level of the verbal stem,
no arguments are available yet. For that reason, one needs to account for a speci੗c
feature that ensures the correct linking of the required number of arguments higher in
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the tree. य़e feature responsible for that is called valnc. It is assigned to the node
VSTEM (see line 7), and its value is imported from the ValIncrease class (see line
2). More details about the internal structure of the class ValIncrease are given in
Section 10.4.3.4. य़e class ValIncrease is imported to the verbal stem along with the
classes for morphemes. One could regard it as a rule class that describes an operation
rather than its constituents. It relates the transitivity of the verbal root to the valence of
the syntactic core and thus tells the expected number of core arguments.

By design, this class is also to be imported into other valency-increasing operations.
A similar class would be used for valency-decreasing processes.

य़e importance of an explicit import of this class can be questioned. य़e fact that
the causative aਖ਼x increases the valency of the verbal stem is part of the description of
the morpheme in the morpho dimension (see Section 10.3.1.3.3). One could thus come
up with an architecture in which the operation of verbal derivation is somehow incor-
porated into the syntactic class to which the morphemes anchor. However, I opted for a
more modular architecture to be॒er visualize, ੗rst, the distinction between constituents
and operations, and, second, the di੖erent contributions of the verbal stem description to
the whole metagrammar. य़e price for that is the need to explicitly import a rule class.
However, since even the most complete metagrammar would not comprise an extremely
large number of such classes, I do not consider this slight redundancy a signi੗cant dis-
advantage.

In total, the class Causative Verbal Stem generates six models: two ways of
ordering the morphemes for each of the three types of frames. य़e class Causative
Verbal Stem contains everything needed for a predicate in the causative construc-
tion. य़erefore, it can easily be united with the VerbalSpine (see Section 10.4.3.5). In
order to avoid non-lexicalized trees, the class VerbalSpine is imported into the class
Causative Verbal Stem and thus, no parsing operations such as substitution are
needed. य़is approach is parallel to the approach used for nominal classes. Hence, it is
the class Causative Verbal Stem that gets imported into the class All Range

Causative Constructions (see Section 10.4.5), which, later, gets intersected with
language plugins.

10.4.3.3 Verbal in॒ection

All verbal in੘ectional aਖ਼xes do not in੘uence the analysis of causative constructions.
य़us, they are modeled as adjuncts to the ?V node. Similar to nominal in੘ectional
aਖ਼xes, all verbal in੘ectional aਖ਼xes belong to the same category. य़e class Anchor
Adjunct Verbal Inflect Affix creates a single model having a V∗ node that
can adjoin to another V node dominating the AFF node to which morphemes anchor.
य़ese trees are added to the trees generated by the other classes listed in this section via
sister adjunction during the parsing.
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10.4.3.4 Verbal Derivation: valency increase

1 class ValIncrease
2 export ?Valtype ?Trans ?Valnc
3 declare ?Valtype ?Trans ?Valnc
4 {?Valtype = valincr;
5 {?Trans = intr; ?Valnc = 2} |
6 {?Trans = tr; ?Valnc = 3} |
7 {?Trans = ditr; ?Valnc = 4}
8 }

Snippet 17: य़e class modeling the valency increase

य़e class ValIncrease is shown in Snippet 17. य़is class has no dimension. It
operates only with features, which can then appear anywhere in the metagrammar. य़e
purpose of this class is to increase the number of arguments in the CORE of a sentence
by adding 1 to the number of arguments of the verbal root.

Since only conjunction and disjunction are allowed, one needs to declare two dif-
ferent variables and use their conjunction to get the respective values. य़e variable
?Trans is used in conjunction with the variable ?Valnc, which stands for valence.
य़us, each of the values of the variable ?Trans is paired to a certain value of the vari-
able ?Valnc. Once a class with a feature [trans = ?Trans] gets conjoint with the
class ValIncrease, all three disjoint options become available. Once the value of the
variable ?Trans is determined, only one option is selected.

1 {?Valtype = valincr; ...
2 ?4ArgumentsAllowed = no; ?Trans = ditr; Valnc = 3
3 ...}

Snippet 18: An extension of the class ValIncrease blocking four-argument cores

Importantly, all these conjunctions are allowed only under the condition listed in
line 4: ?Valtype = valincr. It ensures that the rule describes only the valency-
increase operation. य़is single class can be used for all valency-increasing operations
across all languages, since the arithmetic of adding another argument is universal. How-
ever, languages may impose restrictions on the number of arguments a verb can take. In
this case, additional clauses prohibiting increases in valency would be introduced under
certain conditions. An example blocking 4-argument cores is given in Snippet 18. य़is
clause is conjoint with the (imaginary) language-level boolean feature ?4Arguments
Allowed = no set to negative.

10.4.3.5 Verbal Spine

य़e class VerbalSpine (see Snippet 19) is de੗ned to instantiate all the layers of the
sentence structure so that all other classes can operate on them. य़e verbal spine is the
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1 class VerbalSpine
2 export ?SENTENCE ?CLAUSE ?CORE ?NUC ?Valnc ?Caus ?V

?everb
3 declare ?SENTENCE ?CLAUSE ?CORE ?NUC ?Valnc ?Caus

?V ?everb
4 { <syn> {
5 node ?SENTENCE [cat = sentence];
6 node ?CLAUSE [cat = clause];
7 node ?CORE [cat = core, e = ?everb, valnc = ?Valnc,

caus = ?Caus];
8 node ?NUC [cat = nuc, e = ?everb, valnc = ?Valnc,

caus = ?Caus] ;
9 node ?V [cat = verb, e = ?everb, valnc = ?Valnc,

caus = ?Caus];
10 ?SENTENCE -> ?CLAUSE; ?CLAUSE -> ?CORE; ?CORE -> ?NUC;

?NUC -> ?V
11 } }

Snippet 19: य़e class describing the verbal spine

same for all types of verbs in all languages; therefore, this class has to be compatible
with a variety of other classes. As shown in Section 10.4.2.3 for the nominal spine, the
best compatibility is achieved when a non-lexicalized spine class is imported into the
target class.

य़e variation of verbs occurs below the ?V node. य़erefore, the verbal spine cre-
ates nodes for all levels on top of the ?V node, including the ?V node itself, namely:
?SENTENCE, ?CLAUSE, ?CORE, ?NUC, ?V. Once imported into another class, the ver-
bal spine brings all these nodes with it. य़us, the class Causative Verbal Stem

only needs to set the dominance constraint ?V -> ?VSTEM telling that the ?VSTEM
node de੗ned in the Causative Verbal Stem class is the daughter of the ?V node
imported from the VerbalSpine class. य़anks to that, the entire range of layers be-
comes available to support parsing operations for sister adjunction and wrapping.

Since the arguments of a construction are ੗lledwithin the CORE, the featuresvalnc
and caus are relevant for all layers below it (including the CORE level itself). In the
class VerbalSpine, they are allowed to percolate up to desired levels.

य़e derived tree for a sample verb is shown in Fig. 40. य़e class VerbalSpine
is combined with the class Causative Verbal Stem and produces a single tree
rooted in SENTENCE and anchored in VROOT. य़e class Causative Verbal Stem

has a substitution node for the causative aਖ਼x, which comes from a di੖erent elementary
tree at the parsing stage. य़e in੘ectional morpheme anchors to a separate tree that
a॒aches to the main tree via sister adjunction.

236



W

SENTENCE

CLAUSE

CORE

NUC

V

VSTEM

VROOT⋄

tapa-
kill-

CAUSAFF↓ CAUSAFF⋄

-ࡇ-
-caus-

V∗

AFF⋄

-i
-pst.3sg

Fig. 40. य़e derivation of the tree for the Finnish verb tapa-ࡇ-i

10.4.4 Word order rules

As one might have noticed, no constraints on word order have been introduced so far.
य़is has been done following linguistic evidence. In most languages, word order is not
a device for building causative constructions. For sure, in each sentence, all the con-
stituents are linearly organized. However, most argument realization pa॒erns do not
enforce any word order (although, of course, not all theoretically possible combinations
are equally frequent). If the goal of the metagrammar were to generate correct sentences
in each language, one would need to introduce many constraints to prevent impossible
or improbable sentences. While it is not the case, sentence parsing can be done without
additional rules for word order.

य़e situation is di੖erent with constructions where word order plays a role in shaping
the argument realization pa॒ern. य़is is relevant for constructions with morphological
doubling, in which two constituents appear identical. Usually, in these situations, lan-
guages enforce speci੗c word orders to resolve morphological ambiguity.

To parse both kinds of causative constructions – those with a ੗xed word order and
those with a (relatively) free word order – most eਖ਼ciently, one ੗rst needs to distin-
guish them from each other. य़e general idea is to create a separate XMG class for each
word order. य़ese classes have to be imported into construction classes that get inter-
sected with language plugins (see Section 10.4.5.1, Section 10.4.5.2) to add precedence
constraints to the nodes of the ੗nal tree. To enable these rules for some languages only,
one needs to add a speci੗c feature to the language plugins and, at the same time, set it to
a positive value in the rule class. With this approach, the positive value of this feature in
the language plugin gets uni੗ed with the positive value in the rule; hence, only models
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1 class ObjectBeforeVerb
2 export ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Theme ?CaseCausee ?CaseTheme ?MrCausee ?MrTheme
?F2 ?NUC

3 declare ?LanguageFeatures ?NP_Causer ?NP_Causee
?NP_Theme ?CaseCausee ?CaseTheme ?MrCausee ?MrTheme
?F2 ?NUC

4 { <syn>{
5 {?LanguageFeatures.objectbeforeverb = yes;
6 node ?NP_Theme [case =

?LanguageFeatures.MorphUgCase];
7 node ?NUC;
8 ?NP_Theme >> ?NUC}
9 | {?LanguageFeatures.objectbeforeverb = no}
10 } }

Snippet 20: य़e class describing the placement of the object immediately before the
verb

with the required word order get generated for each of these languages. If no uni੗cation
takes place, the word order rule does not apply.

An example of such word order rules is the class ObjectBeforeVerb. It has been
developed to account for constructions in Turkic and broader, Altaic languages with an
unmarked accusative. According to Kamali (2015) citing Öztürk (2005), unmarked ac-
cusatives have to be placed in immediate precedence of the verb. य़is small bit of infor-
mation constitutes the essence of the class ObjectBeforeVerb shown in Snippet 20.
It contains two disjoint options. Either the value of the feature objectbeforeverb
of the variable ?LanguageFeatures (stored in the Language Plugin) is negative (line
9) – in this situation, nothing happens. Or this value is positive (line 5), in which case
the node ?NP_Affectee is placed right in front of the node ?NUC containing the verb
(line 8). Note that all these variables must be declared in this class and exported from
it. य़is is needed to make all these variables, as well as the features, accessible to other
classes that import the class ObjectBeforeVerb. य़e declaration and export of all
variables might seem verbose, but they lead to an e੖ective metagrammar compilation.

य़e question of what to include in a word-order rule is open to discussion. य़e
above-mentioned Turkic causative constructions also have a very strong tendency to-
wards placing the causer clause initially. However, this trend is not part of the causative
construction itself. Other psas, especially if they are agents, tend to appear in the same
syntactic position as well. य़us, this trend could be described by a rule called PSA

Initial that would be applied not only to causative but to all other constructions.

10.4.5 Constructions

य़is section ੗nally presents classes that describe whole constructions, i.e., sentences
with a predicate and three arguments. य़ere are di੖erent classes for dependent-marking
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1 class AllRangeCausConstr
2 import CausativeVerbalStem[]
3 export ?CORE ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?NP_Recipient ?CaseCausee ?CaseAffectee
4 declare ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?NP_Recipient ?CaseCausee ?CaseAffectee
5 {?Caus = yes;
6 <syn> {
7 node ?NP_Causer (mark = subst)
8 [cat = np, case = ?LanguageFeatures.MonphPsaCase,
9 mr = actor, e = ?F0];
10 ?CORE -> ?NP_Causer;
11 { { ?Valnc = 2;
12 node ?NP_Causee (mark = subst)
13 [cat = np, case = ?LanguageFeatures.MonphUgCase,
14 mr = ug, e = ?F1];
15 ?CORE -> ?NP_Causee
16 } |
17 { ?Valnc = 3;
18 node ?NP_Causee (mark = subst)
19 [cat = np, case = ?CauseeCase, e = ?F1, mr = nmr];
20 node ?NP_Affectee (mark = subst)
21 [cat = np, case = ?AffecteeCase e = ?F2, mr = ug];
22 ?CORE -> ?NP_Causee;
23 ?CORE -> ?NP_Affectee
24 } } } }

Snippet 21: य़e class describing all possible causative templates

sentences (see Section 10.4.5.1) and for head-marking languages (see Section 10.4.5.2).
Both classes are organized similarly. Each of them imports the class Causative

Verbal Stem and creates substitution nodes for arguments. What is also common for
both these classes is that they can account for all types of causative constructions, what-
ever the valency of their base verb. Since the focus of the present work is on causatives-
of-transtivies, those of intransitives are only brie੘y sketched, and those of ditransitives
are outlined but commented out to save computational resources. Nevertheless, once the
metagrammar is expanded to describe these phenomena in more detail, no new classes
would need to be created, signi੗cantly reducing the time required to cover new phe-
nomena.

10.4.5.1 Dependent-marking languages

10.4.5.1.1 Generating all possible causative constructions य़eclassAll Range

Causative Constructions, see Snippet 21, is the product of all previously de੗ned
classes and, in theory, generates all possible argument pa॒erns from all types of base
verbs. (In reality, causatives-of-ditransitives are not fully supported yet since they are
outside of this project’s focus; for the same reason, they are not displayed in Snippet 21.)
य़is class speci੗es the features and their values that are universal (or at least hold across
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all languages in my sample), without specifying the aspects in which causative construc-
tions vary.

य़e class All Range Caus Constr opens with the constraint ?Caus = yes,
(line 5 in Snippet 21), which limits its usage. य़us, other constructions involving a pred-
icate and three arguments would not be described by this class, even though they might
have the same tree shape. य़e variable ?Caus is used as a placeholder value for the
a॒ribute caus, standing for is causative? in all verb-related classes, starting from the
causative aਖ਼x and higher. So, its assertion as positive checks that the tree contains
a causative aਖ਼x, whose positive value of the a॒ribute caus comes from the Lexicon.
In case the grammar gets expanded to cover lexical causatives, this constraint will still
check whether there is a morpheme with causative meaning, but in contrast to morpho-
logical causatives, the bearer of this feature will be the verbal root, not a special aਖ਼x.

य़e syntactic dimension opens with a constraint that holds for all causative con-
structions (lines 7-9 in Snippet 21). It tells that in the tree, there is an NP that bears the
psa case and the actor macrorole. Line 10 tells that this NP is placed below the CORE
node. य़e name of the variable tells us that this NP denotes the causer. However, vari-
able names do not play any role in the sentence representation, so variable names serve
mainly for the reader’s convenience. य़e connection between the NP in question and the
causer is ensured by the feature [e = ?F0]. य़e e a॒ribute relates the syntactic node
to the frame, and the ?F0 variable stands for the agent-like participant of the effect
event in the frame.

य़e rest of the code is realized as a disjunction between the bivalent cores (i.e.,
causatives-of-intransitives) and trivalent cores (i.e., causatives-of-transitives). As al-
ready mentioned, cores of valency 4 derived from ditransitive base verbs are excluded,
as they generate many models, all of which are outside the scope of the current project.

य़e part describing trivalent cores introduces two additional NPs, since two addi-
tional participants are required for these constructions. All of the NPs are substitution
nodes. य़e NP nodes are linked to the semantic structure in the same way as the causer
NP: via the feature e. य़e cases to these NPs are assigned in most general terms using
variables?CauseeCase and?AffecteeCase. य़is class can not specifywhich cases
are used to perform these functions, as no language information has been provided yet.
No ordering constraints are introduced for the same reason, as the class All Range

Caus Constr captures generalizations found in all languages, independently of their
structure, including the word order.

As Part II has shown, there is a variety of causeemarking in three-argument causative
constructions. One option would be to o੖er all these speci੗cations here, but they would
have overcrowded the class. In line with the general principle of modularity, I decided
to separate these two types of information into distinct classes.
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1 class CausOfTrans
2 import AllRangeCausConstr[] ObjectBeforeVerb[]
3 export ?CORE ?LanguageFeatures
4 declare ?LanguageFeatures
5 { ?Trans = tr;
6 <syn> { ?AffecteeCase = ?LanguageFeatures.MorphUgCase;
7 {
8 {?LanguageFeatures.BoolCauseeLikeRecip = yes;
9 ?CauseeCase = ?LanguageFeatures.MorphRecipCase
10 } |
11 {?LanguageFeatures.BoolCauseeLikePassDemAg = yes;
12 ?CauseeCase = ?LanguageFeatures.MorphPassDemAgCase
13 } |
14 {?LanguageFeatures.BoolCauseeLikeCvbAg = yes;
15 ?CauseeCase = ?LanguageFeatures.MorphCvbAgCase
16 } |
17 {?LanguageFeatures.BoolCauseeLikeInstrument = yes;
18 ?CauseeCase = ?LanguageFeatures.MorphInstrCase
19 } |
20 {?LanguageFeatures.BoolCauseeLikeUg = yes;
21 ?CauseeCase = ?LanguageFeatures.MorphUgCase
22 } } } }

Snippet 22: य़e class specifying argument coding in causatives of transitives

10.4.5.1.2 Specifying the argument encoding A separate class entitled Caus Of

Trans (which obviously stands for causatives of transitives) has been created to specify
the argument encoding in the target constructions. य़is class is presented in Snippet 22
and is notable for its clarity and e੖ective organization, as it includes highly speci੗c
information.

य़e class opens with a constraint ?Trans = tr, which tells that only causatives
derived from transitive base verbs are relevant for this class. As the class All Range

Caus Constr creates tree shapes for cores of all valency and derivations of all types
of verbs, this constraint ੗lters out irrelevant models.

Currently, the class ValIncrease (see Snippet 17, Section 10.4.3.4) creates three-
argument causatives from transitive bases only. य़us, in the current metagrammar, the
constraints ?Trans = tr and ?Valnc = 3 are absolute synonyms. However, the
real situation might be more complex. Some languages, e.g., Trumai (Section 6.2.2.3) and
Kabardian (Section 6.2.2.2), have the so-called extended intransitive verbs. य़e causative
constructions derived from extended intransitives also have three arguments but use a
di੖erent argument-marking strategy. If those verbs were accounted for in the class
ValIncrease (e.g., by adding a constraint ?Trans = extintr; ?Valnc =3),
there would be another type of constructions with ?Valnc = 3, which would not be
derived from transitive verbs. य़ese constructions would require a separate class spec-
ifying their argument encoding. Although the current metagrammar does not describe
causatives of extended intransitives in detail, I keep that in mind as a possible expan-
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sion. य़erefore, in the class CausOfTrans, I use a more precise constraint ?Trans
= tr, even though it currently yields identical results as a potentially wider constraint
?Valnc = 3.

In the syntactic part, no additional nodes are declared since all of them have al-
ready been de੗ned in the class All Range Caus Constr. What is leॏ for the class
CausOfTrans, is the speci੗cation of the variables ?Causee Case and ?Affectee
Case, which were used as values for the feature [case] in the class All Range

Caus Constr. य़us, the variables ?CauseeCase and ?AffecteeCase are a mid-
dle link in the chain uniting the class All Range Caus Constr and the language
plugins. In the class CausOfTrans (see Snippet 22), these variables are assigned the
same values as the case features in language plugins. For accessing them, the dot no-
tation (see details in Section 9.5) is used. य़is access becomes critical once the class
CausOfTrans gets intersected with a language plugin (see Section 10.4.6).

In line 6 of the class CausOfTrans (Snippet 22), the case for the a੖ectee is speci੗ed
as the case used for prototypical undergoers in a simple monotransitive construction.
य़is part falls outside all disjunctions, since the a੖ectee bears the same functional case
in all the languages in my sample. In contrast, the causee case depends on the strategy
used by a language, yielding multiple options listed in lines 8-21.

य़e remainder of the class CausOfTrans (Snippet 22) is organized as a multiple
disjunction of conjunctions, which can read as the following implication: if the boolean
is true, the given case is assigned. य़e booleans tell whether a certain type of construc-
tion is a॒ested in a language or not (see more details in Section 10.5). Naturally, all
these boolean features are accessed via the variable ?LanguageFeatures because
their values vary by language.

य़e true value of a boolean triggers the assignment of a speci੗c case to the variable
?CauseeCase, which, in turn, transmits this value to the node ?NP_Causee de੗ned
in the class All Range Caus Constr. य़e values of the cases are also language-
speci੗c and retrieved via the dot notation from the ?LanguageFeatures structure.

Each pair of constraints relates to one argument-marking strategy. It does not tell
anything about the co-occurrence of these strategies in a single language. If a language
plugin has only one boolean set to positive, only one pair of constraints of the class
CausOfTrans has e੖ect, and, subsequently, only one tree is considered correct. If a
language has several causative constructions, its plugin has several boolean variables
with positive values, which, in turn, trigger several pairs of constraints of the class
CausOfTrans.

य़e classCausOfTrans is also the placewhereword order rules are applied. Namely,
in line 2 of Snippet 22, the class ObjectBeforeVerb is imported. Since the class
CausOfTrans gets intersected with language plugins, everything imported into it also
bene੗ts from this intersection. य़us, the word-order rule applies or not depending on
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1 class CausOfTransHM
2 import CausativeVerbalStem[] ObjectBeforeVerb[]
3 export ?V ?Caus ?Valnc ?ARGAFF_Causer ?ARGAFF_Causee

?ARGAFF_Affectee ?NUC
4 declare ?V ?ARGAFF_Causer ?ARGAFF_Causee

?ARGAFF_Affectee ?NUC
5 { <syn> {
6 { ?Valnc = 2;
7 node ?ARGAFF_Causee (mark=subst) [cat = argaff];
8 node ?ARGAFF_Causer (mark=subst) [cat = argaff];
9 ?V -> ?ARGAFF1; ?V -> ?ARGAFF2
10 }
11 |
12 { ?Valnc = 3;
13 node ?ARGAFF_Affectee (mark=subst)
14 [cat = argaff, case =

?LanguageFeatures.MorphUgCase, e = ?F2, mr = ug];
15 node ?ARGAFF_Causee (mark=subst)
16 [cat = argaff, case =

?LanguageFeatures.MorphRecipCase, e = ?F1, mr =
nmr];

17 node ?ARGAFF_Causer (mark=subst)
18 [cat = argaff, case =

?LanguageFeatures.MorphAgCase, e = ?F0, mr =
actor];

19 ?V -> ?ARGAFF1; ?V -> ?ARGAFF2; ?V -> ?ARGAFF3
20 } } }

Snippet 23: य़e class describing causative templates in head-marking languages

the language plugin’s speci੗cations.

10.4.5.2 Head-marking languages

Although I have tried to include head-marking languages in my sample, they are still
signi੗cantly outnumbered by dependent-marking ones. All of them have the same
construction Causative like Ditransitive with the single argument-marking strategy
Causee like Recipient. य़erefore, there is no need to create two separate classes, as
in dependent-marking languages (see above). य़e initialization of the tree shape as well
as the speci੗cation of the cases, are done in the single class CausOfTransHM (see
Snippet 23). Nevertheless, if the metagrammar is updated to cover more head-marking
languages and they use di੖erent argument-marking strategies, a proper separation of
the two types of information will be required.

Like the class All Range Caus Constr for dependent-marking languages, the
class CausOfTransHM builds causatives of all types of verbs of any valence. Once
again, the bivalent causatives (where ?Valnc = 2) are only brie੘y outlined, and cau-
satives where ?Valnc = 4 are commented out.

य़e main purpose of the class CausOfTransHM is to combine the verbal stem with
argument aਖ਼xes. For that, the class Causative Verbal Stem is imported (see line
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2 in Snippet 23). It already imports the class VerbalSpine, so all the layers of the
clause above theVSTEM level are available for the classCausOfTransHM aswell. य़us,
for building trivalent causatives, the class CausOfTransHM creates three ?ARGAFF
nodes (standing for argument aडxes) that are dominated by the ?V (verb as a word) node,
see line 19 in Snippet 23. All of these nodes are substitution nodes taking elements of
category argaff. य़ese elements are anchored in the class ArgumentHM, see details
in Section 10.4.2.4. य़e arguments are connected to frames via the e feature.

Since there are three argument aਖ਼xes, all of which are direct core arguments, each
can be assigned a macrorole status. य़is is done using the feature mr. Note that macro-
roles are related to semantics: causers are always actors, a੖ectees are always under-
goers, and causees are always nmR participants. य़e existence of these three aਖ਼xes is
universal.

In contrast, the order of the aਖ਼xes can vary depending on the language, as well as
the position of the aਖ਼xes in relation to the verbal stem (pre੗xes or suਖ਼xes). As one can
see in Snippet 23, no such constraint is added to the class.

Since, in my sample, all head-marking languages demonstrate the same argument-
marking strategy in causatives-of-transitives, the case speci੗cations are added directly
into the class CausOfTransHM. Since this class gets intersected with language plugins,
all case values are accessed via the ?LanguageFeatures variable using the dot no-
tation. For the same reason, the class ObjectBeforeVerb is imported into the class
CausOfTransHM.

10.4.6 Intersections

1 class IntersectionFIN
2 import CausOfTrans[] Plugin_FIN[]

4 class ArgumentFIN
5 import NounWithCase[] Plugin_FIN[]

7 class IntersectionADY
8 import CausOfTransHM[] Plugin_ADY[]

10 class ArgumentADY
11 import ArgumentHM[] Plugin_ADY[]

Snippet 24: Intersection classes (exempli੗ed by Finnish and Adyghe)

Intersections are the ੗nal classes for nominal and verbal root morphemes, in other
words, the highest classes of the whole metagrammar. य़ese classes are set as families
for lexical morphemes, ensuring correct parsing of the sentences. य़e key point of the
provided solution is that these classes have an extremely simple architecture, leaving
the ੗ltering of the required models to other classes.
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For each language, there are two intersection classes (see Snippet 24 for examples).
None of them has any dimension open, no new nodes are created, and no feature values
are assigned. य़e only thing that is done in intersection classes is import. Each inter-
section class imports one construction class and one language plugin. As demonstrated
in Snippet 24, the ੗nal class for nominal lexemes is the class ArgumentLAN, where LAN
stands for the language code. It imports the construction class Noun With Case for
dependent-marking languages and the class ArgumentHM for head-marking languages.
Similarly, the IntersentionLAN classes import the classes anchored in verbal roots.
य़ese classes are described right above, see Section 10.4.5.1 and Section 10.4.5.2.

From the technical side, what I call an intersection is merely a conjunction. य़e
information from both classes is combined, resulting in uni੗ed feature values. Some
uni੗cations determine the selection of one of several disjoint options; this is how the
੗ltering of themodels is realized. As a result, all speci੗cations for open feature values are
provided by the plugin, so that only trees allowed in a given language become available.
At the parsing stage, only the elementary trees corresponding to the values coming from
the test sentence remain to provide the correct analysis of a sentence.

य़e intersection classes can be generated automatically using a script, thus reduc-
ing development time and eliminating possible human errors. Importantly, aॏer having
been created, each of these classes has to be valuated to make the models visible to the
parser.

10.5 Language Plugins

10.5.1 Description

From the linguistic (typological) point of view, as well as in line with RRG’s view on con-
structions, individual languages do not add anything new to the general de੗nition of a
grammatical phenomenon. Instead, they are supposed to be variants, possible realiza-
tions of a theoretical abstraction. It seems logical that, in terms of grammar engineering,
language-speci੗c information must not be encoded as nodes but rather as features as-
signed to the nodes of the abstract generalization.

In line with this logic and the place of constructional schemas in RRG (Section 2.7), I
created a special type of XMG classes called Language Plugins. In the solution pre-
sented here, each class encodes all the information necessary for parsing three-argument
causative constructions in one language. In a larger project, it would encode more gram-
matical features (ideally the full grammar of a language), similarly to the questionnaire
in the LinGO Grammar Matrix (Bender, Drellishak, et al. 2010).

Each language plugin (see example in Snippet 25) comprises one variable called
?Language Features (line 4), which is a very large feature structure. Note that
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1 class Plugin_BAK %% Bashkir
2 export ?LanguageFeatures
3 declare ?LanguageFeatures

5 {?LanguageFeatures = [
6 objectbeforeverb = yes,
7 locusofmarking = dep,

9 %% Inventory booleans
10 BoolCauseeLikeRecip = yes,
11 BoolCauseeLikePassDemAg = yes,
12 BoolCauseeLikeCvbAg = no,
13 BoolCauseeLikeInstrument = no,

15 %% Morphology enabled by true booleans
16 MorphPsaCase = nom,
17 MorphUgCase = acc,
18 MorphPassDemAgCase = abl,
19 MorphRecipCase = dat,
20 UnmarkedCases = @{nom, acc}
21 ];
22 <iface>{[_lang_ = BAK]}}

Snippet 25: य़e language plugin for Bashkir

this variable is declared outside of any dimension.

Once language-speci੗c information has to be called in the metagrammar, the respec-
tive class declares a variable of the same name ?LanguageFeatures and references
the required feature via the dot notation (see Line 6 in Snippet 26). When a construction
class intersects with a language plugin, the variables ?LanguageFeatures unify, and
the values of the features de੗ned in the plugin percolate to the construction.

Snippet 26 demonstrates a fragment of the Construction class All Range Caus

Constr followed by fragments of two Language Plugins. य़e node ?NP_Causer
has a feature case assigned. Its value is not hard-coded (explicitly wri॒en) but is
referenced via dot notation. Line 6 tells that the value of the feature case of the
node ?NP_Causer has to be the same as the value of the feature MorphPsaCase
on the variable ?LanguageFeatures. It is important to highlight that the variable
?LanguageFeatures has to be declared in this class (which is done in line 4); other-
wise, the reference via dot notation will not work. य़e feature MorphPsaCase, how-
ever, does not necessarily have to be declared in this class. य़e fact that this feature exists
is re੘ected in the preamble of the metagrammar so that it can be referred to. How-
ever, when the value of this feature is not speci੗ed (for instance, when one compiles
the class All Range Caus Constr without intersecting it with any language plu-
gin), it is realized just as a placeholder. Once the intersection occurs, the value is deter-
mined. य़us, when intersected with Plugin_KBD, the node ?NP_Causer gets case
= erg. Respectively, when intersected with Plugin_KAN, the same node gets case
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1 class AllRangeCausConstruction
2 import VerbalSpine[]
3 export ?CORE ?LanguageFeatures ?NP_Causer ...
4 declare ?LanguageFeatures ?NP_Causer ...
5 {?Caus = yes;
6 <syn>{node ?NP_Causer (mark = subst) [cat = np, case =

?LanguageFeatures.MorphPsaCase, mr = actor, i =
?F0];...}}

8 class Plugin_KBD %% Kabardian
9 export ?LanguageFeatures
10 declare ?LanguageFeatures
11 {?LanguageFeatures = [MorphPsaCase = erg, ...]}

13 class Plugin_KAN %% Kannada
14 export ?LanguageFeatures
15 declare ?LanguageFeatures
16 {?LanguageFeatures = [MorphPsaCase = nom, ...]}

Snippet 26: य़e usage of ?LanguageFeatures in Construction Classes and
Language Plugins

= nom. As lines 11 and 16 show, the variable ?LanguageFeatures is declared in
language plugins outside of any dimension (cf. its appearance in <syn> dimension in
line 6). य़is declaration makes it possible to reference the ?LanguageFeatures vari-
able anywhere in the metagrammar and get it uni੗ed with the very same instance of the
language plugin.

य़e internal structure of language plugins is almost identical, comprising all the
features that are necessary to parse target sentences in each language. य़us, for the
sake of economy, only those cases that are relevant for parsing causative constructions
are listed in each plugin. य़e features that are assigned to the ?LanguageFeatures
variable are of di੖erent types. Each one is listed in the preamble of the metagrammar
and assigned the respective type. In other words, the metagrammar checks that every
feature listed in every class is declared to exist and takes values of the allowed type.

One linguistic feature already demonstrated in this section is morphological features
that de੗ne nominal cases. य़ey take the type CASE, which in turn is de੗ned as a closed
set of values, namely, case abbreviations (see respective lines of the preamble in Snip-
pet 27).

1 type CASE = {abl, abs, acc, adess, all, dat, dat-acc,
det, dir, erg, ins, nom, obl, par}

2 feature MorphPsaCase : CASE
3 feature MorphUgCase : CASE
4 feature MorphRecipCase : CASE
5 feature UnmarkedCases : CASE
6 ...

Snippet 27: Case features de੗ned in the preamble
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य़e cases are de੗ned in functional terms. In other words, the names of the features
tell in what syntactic function or for what semantic role the morphological case is pro-
totypically used. य़e sole exception is the feature UnmarkedCases (see details in the
next section).

Another type of feature in the language plugins is the so-called inventory booleans.
As the name suggests, these features take one of the two values: yes or no. य़e term
inventory is used in the sense that these features tell what variants of causative construc-
tions (what inventory) are available in a given language. य़us, Snippet 28 tells that in
Bashkir, two causative constructions are possible: the one where the causee is realized
as the recipient and the other where the causee is realized as the demoted agent.

1 class Plugin_BAK ...
2 {?LanguageFeatures = [
3 BoolCauseeLikeRecip = yes,
4 BoolCauseeLikePassDemAg = yes,
5 BoolCauseeLikeInstrument = no, ...]}

Snippet 28: Inventory booleans in Bashkir

य़e list of these features is the same in all language plugins. य़us, it is explicitly
stated about each construction whether it exists in a language or not. If the value of a
feature remains undetermined, no ੗ltering occurs, and all technically possible models
are generated.

य़e third type of features present in the language plugin can be called language-level
features. य़ey describe some general characteristics of a language that are relevant for
parsing any type of construction and, in particular, causatives. य़ese features are listed
in lines 6 and 7 in Snippet 25. य़e ੗rst one, object before verb, is responsible for
the application of the word order rule to a given language (as described in Section 10.4.4).
य़e second one, locus of marking, selects the responsible families of trees.

10.5.2 Unmarked cases

In many languages, there are morphological cases that have no explicit marker. य़ese
situations are a real challenge for the metagrammar and the parser. In glossed linguis-
tic examples, one usually introduces a special character to show that there is no overt
morpheme, but the noun does have a case (see (126), identical to (21)).

(126) Telugunēnu
I

rāmu-cēta
Ramu-ins

kāru-∅
car-acc

kaḍig-inc-ǣ-nu
wash-caus-pst-1sg

‘I had the car washed by Ramu’/ ‘I caused the car to be washed by Ramu.’
Krishnamurti 2003, p. 433, (20f)

When designing a metagrammar, one could have adopted one of the two approaches
in representing nouns like “car” in (126). य़e ੗rst line would follow the notation of
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linguistic examples. य़us, one would add the morpheme “∅” into the parsing input,
which is not the actual sentence but rather a string of morphemes. Subsequently, in the
lexicon for the respective language, one would need to introduce a special morphological
entry, see Snippet 29.

1 class CaseMarker_0
2 import Abstr_CaseMarker[]
3 {<morpho>{
4 morph <- "∅";
5 case <- nom;
6 lemma <- "Nom" }}

Snippet 29: य़e morpho class for a case marker realized as morphological zero

In fact, adding a special symbol to the input line could be considered a minor adjust-
ment to the example. However, this solution is not the best possible for several other
reasons. य़e most crucial drawback is the fact that a language can have more than one
category that can be realized as morphological zero. To handle all of them, one would
need to introduce quite many morphemes with a null morph, but di੖erent lemma and
feature structure. य़at would have led to an increase of ambiguities and overgenera-
tion of trees. To avoid that, one would need to design, introduce, and apply additional
restrictions on feature and morpheme combination, which seems to be a lot of work of
questionable necessity. Second, if one decides to introduce special characters for null
morphemes, one needs to be consistent in this approach. Otherwise, the modi੗ed ex-
ample would not make linguistic sense. An a॒entive reader might have already noticed
that (21) contains another word without an overt case marking: “nēnu”. However, in
the source paper (Krishnamurti 2003, 433), no case has been assigned to this pronoun.
Neither the “∅” morpheme is added to the gloss line. (Nevertheless, pronouns do have
case in Telugu, and “nēnu” is nominative, see Krishnamurti (2003, 245).)

Since similar situations are very frequent in languages, a less error-prone and more
consistent way to handle unmarked cases would require no additional entries to the
grammar lexicon. Given these complications, the second way of representing unmarked
cases seems more promising. य़e idea behind it is to represent morphological case as a
feature that does not necessarily require a segmental node. In other words, case is a
feature assigned to the NP, but it does not mean that it necessarily has to be assigned
to anything else. य़e syntactic details of this decision are given in Section 10.4.2.1. य़e
section below focuses on the representation of the unmarked cases in language plugins.

A plugin has to tell what cases can be unmarked in a given language. Note that
quite oॏen, there are two cases in a language that can be realized as null morphemes.
य़us, it is insuਖ਼cient to introduce one feature [UnmarkedCase : CASE] (like other
case-related features described in Snippet 27) because it cannot tell if two cases can be
unmarked. An alternative approach would be to introduce boolean features for each
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1 class Plugin_TEL ...
2 {?LanguageFeatures = [
3 UnmarkedCases = @{nom, acc}
4 ] ... }

Snippet 30: Unmarked cases in Telugu (fragment of a language plugin)

case, indicatingwhether it can be unmarked or not, e.g., PsaCaseUnmarked = yes,

RecipCaseUnmarked = no, etc. However, too many features could overload the
metagrammar, and their repetitive introduction could lead to errors.

To o੖er an e੖ective and economical solution, I resorted to a special data type of XMG
called “atomic disjunction of constant values” (see details in Section 9.4.3) I de੗ned a
feature UnmarkedCases of type CASE, but instead of assigning it a single value, I o੖er
a disjunction of several cases. य़e disjoint values are wri॒en in curly brackets preceded
by the “@” symbol, see Snippet 30. To highlight: all values within this structure have to
belong to the declared type (CASE for instance).

1 class Plugin
2 export ?LanguageFeatures
3 declare ?LanguageFeatures
4 {?LanguageFeatures = [
5 MorphPsaCase = nom,
6 MorphUgCase = acc,
7 MorphRecipCase = dat,
8 UnmarkedCases = @{nom, acc}
9 ] }

11 node ?NP [cat = np, case =
?LanguageFeatures.UnmarkedCases, mr = ?Mr]

13 node ?NP-1 (mark = subst) [cat = np, case =
?LanguageFeatures.MorphPsaCase, mr = actor]

15 node ?NP-2 (mark = subst) [cat = np, case =
?LanguageFeatures.MorphUgCase, mr = ug]

17 node ?NP-3 (mark = subst) [cat = np, case =
?LanguageFeatures.MorphRecipCase, mr = nmr]

Snippet 31: A language plugin in action: some examples

य़e value assigned through atomic disjunction remains underspeci੗ed until it gets
uni੗ed with another feature (if any). Snippet 31 demonstrates some code fragments to
illustrate this process. One has a Plugin for some language, where both nom and acc
cases can be unmarked, which is stated in line 8. A node ?NP is declared in line 11, and
the value of the feature UnmarkedCases from the language plugin is assigned as the
value of the feature case of this node. From now on, this node can unify with another
node whose feature case has the value nom or acc. For instance, when ?NP is to
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come as a substitution node below ?NP-1 in line 13, the substitution is e੖ective. As we
know from the language plugin, MorphPsaCase = nom (line 5), and nom is one of
the possible values for the feature case of the node NP. य़e resulting tree has case =

nom throughout, with no disjunctions leॏ. Respectively, ?NP can also substitute ?NP-2
in line 15, se॒ing the case = acc for the whole tree. Unlike those, the substitution
in line 17 can not happen. As the Plugin tells, MorphRecipCase = dat (line 7), so
the feature case for ?NP-3 has the value dat. It is not among the allowed values
for ?NP, because it is not listed in the atomic disjunction set as the value of the feature
UnmarkedCases. So, the features cannot unify, and the substitution cannot take place.

10.5.3 Grouping language plugins

Once one wants to cover more languages with a metagrammar, one would need to cre-
ate many language plugins following the same template. Apparently, some features are
related to others because of the genetic or typological similarity of the languages. To
reduce repetition and avoid errors when ੗lling data, one could create small plugins con-
taining related information to reuse across several classes. य़is idea is inspired by the
abstractions used to create lexical ੗les, as demonstrated in Section 10.3.

However, the idea of grouping language plugins does not make as much sense as
it might seem. य़e main challenge is that linguistic features vary along multiple axes.
Selecting the only one to freeze as an abstraction would be technically challenging. One
could, though, use some insights from the principal components method to determine
the axis of greatest variation. However, the resting variation across other axes would
still require additional annotation. Applying all of these approaches would lead to a less
intuitive plugin structure, which, in turn, might reduce its interpretability for users and
annotators of the metagrammar.

य़e main concern against grouping language plugins is, in fact, the di੖erence be-
tween even closely related languages. As has been determined in Chapter 7, causative
constructions demonstrate quite a variation even within language families and groups.

To conclude, it appears that creating abstractions from language plugins is possible
aॏer all the individual languages are described. य़is could, perhaps, highlight some ge-
netic and/or typological similarities. However, it is not particularly helpful for reducing
the annotation workload.

10.5.4 Discussion

Language Plugins provide language-speci੗c information in an encapsulated, concise for-
mat. In contrast to Kinyon et al. (2006, 20), where classes describing language-speci੗c
information were structurally not quite di੖erent from those describing generalizations,
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Language Plugins have multiple distinctions from Construction Classes. Namely, they
have no nodes and are compatible with any dimension.

All the features listed in Language Plugins are kept as similar to each other as possible
to allow their seamless intersection with Construction Classes. Moreover, all de੗nitions
are given in functional terms, grounded in linguistic evidence and descriptive studies.
य़is facilitates the reading and understanding of the metagrammar by various scholars.
Also, functional de੗nitions are more in line with RRG as a theory than just language-
based, hard-coded values.

य़e main drawback of the current approach towards creating Language Plugins is
that it requires manual work by quali੗ed specialists. To put it more precisely, a trained
linguist with an advanced understanding of grammar engineering has to design the list
of features to be enumerated in Language Plugins to work with a given grammar phe-
nomenon. Once this work is done, plugins for new languages would follow the same
pa॒ern and could be created by language specialists or even by native speakers without
linguistic education.

To ease the workload, one could reuse information from previously de੗ned plugins
in newer series that describe other linguistic phenomena. य़us, morphological features
(case de੗nitions) and perhaps some language-level features de੗ned here in the meta-
grammar of morphological causatives could be reused in many other metagrammars:
starting with those describing other valency-modifying constructions, but also all those
where information about morphological cases and/or word order is relevant. However,
one would need to de੗ne inventory booleans from scratch for each new type of con-
struction. Also, some new language-level constraints might be needed to describe other
phenomena. All of this is an undeniable drawback of the solution presented here – as
well as of any solution that relies on prede੗ned rules rather than machine learning. In
this respect, the architecture of the language plugins presented in this section is similar
to the customization system of the LinGO Grammar Matrix (Bender, Drellishak, et al.
2010): the developer must de੗ne the questions that can be answered by anyone willing
to create a new grammar. Similarly, the developer of the language plugins needs to de-
੗ne the list of features to be included, whereas it is suਖ਼cient to specify their values to
add other languages.

Lately, there have been initiatives to support the manual creation of linguistic re-
sources by automatically transcribing features from larger databases (e.g., in someworks
by the ACL Special Interest Group on Typology44). No such work has been done yet with
XMG, but it could de੗nitely become a valuable contribution to the growth of the fam-
ily of metagrammars similar to the one presented in this work. य़e downside of this
approach, already remarked by some scholars, is the scarcity of data in these databases.
One could never be sure that the information necessary for the metagrammar is avail-

44https://sigtyp.github.io/index.html, accessed on 01.05.2026
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able in, for instance, WALS (Dryer and Haspelmath 2013) or Grambank (Skirgård et al.
2023). Moreover, the formats of encoding similar features can vary even within the same
database, making automatic conversion unstable. य़erefore, the duty to design speci੗c
features for the metagrammar can still not be taken away from the creators. To decide
on the necessity of inventory booleans and determine their list, a thorough theoretical
analysis presented in Chapter 6 was needed.
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Chapter 11

Evaluation and expansion

11.1 Evaluating my solution

य़e solution I present in this thesis is diਖ਼cult to evaluate with methods typically used
for computational implementations. It is not possible to split the language sample into a
training and a test set because, for each language, special lexical ੗les need to be created.
य़us, test languages still require some development; hence, sentences in those languages
can not be used for parsing right away.

य़e same complication arises when one splits the set of sentences available in each
language into two parts – training and testing. य़e parsing of the test sentences would
be impossible without the addition of the previously unseen morphemes to the lexical
੗les.

य़us, traditional coverage tests, even to an extent applicable to the presented so-
lution, are not a reliable method for testing it. A di੖erent evaluation, perhaps, could
bring more insights. One might wish to test the solution using precision and recall. In
this setup, the recall would measure the percentage of target sentences parsed correctly
by the suggested solution. To assess the precision, one would need to determine what
counts as a false positive. Since the goal of the suggested solution is to o੖er syntactic
analyses of real sentences in real languages, a false positive would be an analysis of an
incorrect sentence. Such analyses are produced by my solution mainly because of the
morphemes realized as a morphological zero. य़e results of this testing protocol are
suggested in Appendix C.

A thorough testing setup would also require running tests on negative examples and
assessing the number of true and false negatives. To test a solution aimed at parsing
real sentences, one would need to create a special sample of negative examples. य़e
metagrammatical representation and the parsing of individual words are best performed
with unit testing (see below); therefore, the negative examples are full constructions that
are, for some reason, ungrammatical.
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य़e੗rst reason ismissingwords. य़e present solution aims at parsing only sentences
with one verb and three nominals (nouns and pronouns). य़us, causatives of transitives
with two nominals instead of three, like the modi੗ed example (127), count as ungram-
matical and are not parsed by the presented solution. I am aware of the fact that these
sentences are oॏen found in real language data because the causee can oॏen be omi॒ed
for pragmatic reasons. Handling the optional omission of the causee and prohibiting the
omission of the causer and the a੖ectee can become one of the next developments of the
project.

(127) FinnishSatu
Satu.nom

tapa-॒-i
kill-caus-pst.3sg

etana-n.
slug-acc

‘Satu had (Diane) kill the slug.’
VG: the word Diane-lla removed from the original example (55a)

य़e next known limitation of the presented solution is the presence of extra words,
namely, of adjectives modifying nouns or of adverbs. To handle sentences like (128),
adjective phrases need to be described in the metagrammar and allowed to adjoin to
NPs.

(128) YaধiAurelia-∅
Aurelia-nom

Karmen-ta
Carmen-acc

u-ka
the-acc

ili
li॒le

usi-ta
child-acc

bit-tua-k
see-caus-pstpfv

‘Aurelia showed Carmen the child’. Guerrero and Van Valin 2004, p. 36, (32b)

Another source of the sentence ungrammaticality can be the usage of the wrong
morpheme. य़e parser provides an output tree if all the morphemes in the sentence are
determined by the correspondingIntersection class, where a construction class and
a language plugin merge. य़us, to test this parameter, I have created ungrammatical
sentences with unacceptable morpheme combinations. Consider (129) with the word
Diane-n ‘Diane-acc’ ins॒ead of Diane-lla ‘Diane-adess’. य़is sentence is not parsed
because the boolean feature CauseeLikeUg is set to negative in the language plugin
for Finnish, hence, two acc arguments are not allowed.

(129) FinnishSatu
Satu.nom

tapa-॒-i
kill-caus-pst.3sg

etana-n
slug-acc

Diane-n
Diane-acc

‘Satu had (Diane) kill the slug.’
VG: the word Diane bears an acc suਖ਼x instead of the adess

Another dimension of testing is unit testing. It suggests testing each block of a com-
plex system separately, which is especially helpful in modular projects like metagram-
mars. Smaller blocks have less potential for variation; hence, the creation of negative
examples is more straightforward. य़us, aॏer designing each class, I was able to check
for all the details: node positioning, feature assignment, etc. Unit testing is available
thanks to the axiom functionality in XMG. य़e parsing can be performed on structures
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of any level if the correct axiom (the syntactic category of the constituent to be parsed)
is given to the parser. For instance, it is possible to check the adjunction of in੘ectional
morphemes to nouns without compiling the whole part of the metagrammar related to
verbs and without providing the parser with the whole sentence containing a verb and
all the arguments. Instead, a parsing command like (130) can be executed to provide the
parsing on a single Finnish noun naapuri-lla-an ‘neighbour-adess-poss.3’.

(130) java -jar /TuLiPA-frames/TuLiPA-frames.jar -rrg -g

MainMetagrammar.xml -m Morpho/Auto_Morpho_FIN.xml

-l Lemma/Auto_Lemma_FIN.xml

-a noun -s "naapuri lla an"

-xg -o Output/"FIN-noun1.xml"

I am not providing the unit testing protocols, as the results of this procedure have
in੘uenced and even determined the ੗nal architecture of the solution. Generally, I have
tested the following parameters:

1. all morphemes are wri॒en correctly,

2. all obligatory morphemes are not missing,

3. optional morphemes can a॒ach,

4. only morphemes of the allowed category do a॒ach,

5. the word is parsed using the lexical ੗les of the same language.

An additional axis of evaluation would be the degree of factorization and the expan-
sion potential of the solution. However, the quantitative measure thereof is once again
diਖ਼cult. य़roughout Chapter 10, I have shown that classes describing other parts of
speech can be added easily. य़e same holds for other types of syntactic constituents.
Moreover, the same solution can be used for describing lexical causatives. य़e single
change required is the optionality of the causative aਖ਼x. I believe that this case illus-
trates well the potential of the presented solution.

11.2 Reproducing the results

य़e solution presented in this chapter is available as a public GitHub repository: https:
//github.com/fleurdhelice/Metagrammar_CausativesOfTransitives. It con-
tains all the necessary ੗les to reproduce my results, along with some instructions for
modifying the solution (if desired). य़e ੗le README.md contains instructions for us-
ing the provided solution, which mainly repeat the contents of this section.

In addition to the README.md ੗le, the root directory of the repository contains
some additional ੗les and folders. य़e ੗rst ੗le is MainMetagrammar.mg. It contains
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the main metagrammar described throughout this chapter. For quick access, it is also
provided in Appendix A. य़is ੗le has to be compiled (see next section) in order to parse
any sentence in any language. य़e repository already contains a compiled ੗le Main-
Metagrammar.xml (mind the extension) that can be used for one’s own purposes right
away. However, if one makes any modi੗cations to the metagrammar (including com-
menting out intersections for some languages), one needs to recompile the .xml ੗le.

Another ੗le is ParsingCommands.txt. It contains ready-to-use commands for the
parser in case one uses a local installation of XMG and TuLiPa or accesses them via a
virtual machine. In these commands, all the ੗le paths, axioms, and sentences in the
correct form are put together.

Lexical ੗les are stored in the Lemma and Morpho folders, respectively. य़ere is
one Lemma ੗le and one Morpho ੗le for each language. Once again, each folder contains
source metagrammars (.mg ੗les) together with compiled metagrammars (.xml ੗les).
In case metagrammars are modi੗ed, new .xml ੗les need to be compiled.

Another folder in the root directory is Sentences. It stores .txt ੗les for each lan-
guage, each containing pre-processed sentences. य़ese sentences can be used in parsing
commands in the virtual machine or in a local installation. For convenience, the same
folder also contains ੗les with target sentences accompanied by glosses. All sentences
listed in this folder are tested to get parsed correctly. If one would like to process their
own examples, the new morphemes will need to be added to the lexical ੗les. Finally, the
Output folder contains the tree representations produced by the parser.

To run the solution, one needs the XMG compilers and the TuLiPa parser. If one
would like to run the solution on their own machine, they might wish to either install
everything locally or access the XMG compilers and TuLiPa parser via a virtual machine.
Instructions for both these options are given in the oਖ਼cial XMG documentation45.

11.3 Comparison to other projects

11.3.1 Early multilingual metagrammars

Several approaches to creatingmultilingualmetagrammars have been suggested byAlexan-
dra Kinyon and her collaborators. Namely, Clément and Kinyon (2003) suggest generat-
ing LFG (Lexical Functional Grammars) and TAG (Tree-Adjoining Grammars) for French
and English. Even two languages already trigger a “multilingual setup,” drawing a॒en-
tion to one of the aspects of grammar development that comes “for free” with the general
metagrammatical approach. Since the metagrammatical describes language descriptions,
not languages, it follows the logical combinatorial rules. Hence, if two phenomena are

45https://github.com/spetitjean/XMG-2/wiki/1:--First-steps, accessed on
01.05.2026
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a॒ested in di੖erent languages but are logically related to the same abstraction, the meta-
grammar can capture this abstraction and the inheritance relation, and compare con-
structions across languages. Being multilingual is thus a consequence of being abstract.
Nonetheless, the works by Alexandra Kinyon and her team are remarkable for deliber-
ately using this asset and developing multilingual metagrammars. All other projects,
including the LinGO Grammar Matrix, give the impression that cross-linguistic gener-
alizations are merely shortcuts for developing the grammars of individual languages.

In this light, the paper “य़e metagrammar goes multilingual: A cross-linguistic look
at the V2 phenomenon” (Kinyon et al. 2006) stands out from the whole prior scholarship
as having the same aims as my study. Namely, it describes one given construction (the
“V2 phenomenon”, i. e., the requirement for the ੗nite verb to take the so-called second
position in a sentence) across several languages, including ੗ve Germanic languages and
Kashmiri (yet the discussion in the paper is limited to German and Yiddish only). It
already uses an early version of XMG (Crabbé 2005), which brings this work even closer
to mine.

य़e authors suggest two structures that are similar in all target languages: the max-
imal projection of a verb and the argument realization. य़ese modules are reused across
languages. In addition, the authors develop a set of features assigned to the verbal head
to constrain its shape and properties. For each language, the authors generate an inven-
tory of head structures, de੗ning the feature values. My solution is much more concise
in this respect, since I store language-speci੗c information in separate classes and re-
trieve the values of those features as needed, which makes a prior listing of possible
trees unnecessary. Finally, the uni੗cation mechanisms of XMG compile the trees from
tree fragments according to the feature values. One can see that sketched broadly, this
solution resembles mine very closely. What is, however, di੖erent is the overall higher
degree of modularity (provided by my use of the more advanced version of the tool,
XMG-2). य़anks to that, not only is the mentioned separation of language-speci੗c in-
formation done, but also a linguistically salient separation of dimensions. Inmy solution,
dimensions correspond to levels of language structure (morphology, syntax, semantics).
In contrast, Kinyon et al. (2006) uses the dimensions that re੘ect the technical properties
of a tree-based grammar rather than the language data.

11.3.2 FunGramKB + Artemis

A quite well-developed alternative computational model of RRG is suggested by Cortés
Rodrıǵuez and Mairal-Usón (2016). य़ey claim that their model primarily focuses on
NLU (natural language understanding); hence, its primary focus is on ontological se-
mantics. य़e syntax serves just as an entry point leading to semantics. य़e authors
themselves describe their project as the unidirectional “computational replica of the
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syntax-to-semantics linking in RRG” (Cortés Rodrıǵuez and Mairal-Usón 2016, 89).
य़e paper “Building an RRG computational grammar” (Cortés Rodrıǵuez andMairal-

Usón 2016) showcases the creation of rules for NUC of simple clauses in English with
some comments about Spanish. य़is solution aims to contribute to the system ARTEMIS
(Automatically Representing Text Meaning via an Interlingua-Based System), initially
proposed by Periñán-Pascual (2013) and Periñán-Pascual and Arcas-Túnez (2014).

य़ere is one signi੗cant similarity between ARTEMIS and XMG: both frameworks
use a॒ribute-value pairs to encode features of nodes46. य़ere is a complex system for
storing a॒ributes and their values; see (131) (reproduced from Cortés Rodrıǵuez and
Mairal-Usón (2016, Fig. 11, p. 99)).

(131) a. Syntactic rules: X → Y

b. A॒ributes as an AVM: Y [attribute1, attribute 2, ...]

c. Values of an a॒ribute as an AVM: A2 [value-a, value-b, ...]

d. Lexical rules: token [A1=value-d, A7=value-b, ...]

Each category participating in a syntactic rule (designed as context-free grammar
rules) is assigned a set of a॒ributes (consider (a) and (b) in (131)). As it gets visible from
the examples (Cortés Rodrıǵuez and Mairal-Usón 2016, 105), not all of the a॒ributes are
obligatory for an instance of a category (a word), so this list tells what can and what
cannot be assigned as a feature to a node of a given category. One of the examples
given in the paper is the category MODD (standing for Modal Auxiliary verb – Deontic).
A separate XML structure is created for each a॒ribute, listing all possible values it can
take (see (c) in (131)). Finally, each token is assigned a subset of the allowed arguments,
each paired with allowed values.

To compare with my XMG-based solution, the structures like (b) in (131) correspond
to the de੗nition of typed features in the grammar preamble. In contrast, in my solution,
there is no structure that speci੗eswhich features can / cannot appear at a given node. On
the one hand, this kind of structure in XMG could have become an additional check for
errors in the feature structures assigned to nodes. On the other hand, the prede੗ned list
of features limits the grammar’s ੘exibility and thus makes it more diਖ਼cult to introduce
speci੗c constraints on individual nodes.

य़e rewriting rules in ARTEMIS are formulated as rewriting of feature structures.
य़us, the initially formulated rule (132a) becomes rewri॒en as several rules (quite diਖ਼-
cult to read, though), one of which is illustrated in (132b).

(132) a. NUC → MODD PRED Cortés Rodrıǵuez and Mairal-Usón (2016, 98)

b. NUC [asp: ?, concept: ?, illoc:?, mod: ?, num:?, per:?,

46For ARTEMIS, the AVMs (a॒ribute-value matrices) are wri॒en in XML, and the rest of the solution –
in C# (Cortés Rodrıǵuez and Mairal-Usón 2016, 99, 96).
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recip:?, reflex:?, tpl:?, t: ?] → MODD[illoc: dec, mod:

abl | obl | perm | psbl | vol, num: pl | sg | null, per:

1 | 2 | 3, null t: past | pres | null] AUX [asp: pf |

pr] PRED[concept: ?, recip:?, reflex:?, tpl:?] ‖ MODD

[illoc:dec, mod: abl | obl | perm | psbl | vol, num:

pl | sg | null, per: 1 | 2 | 3, null t: past | pres |

null] AUX [asp: pf] APAR[asp: pr] PRED[concept: ?, recip:?,

reflex:?, tpl:?] Cortés Rodrıǵuez and Mairal-Usón (2016, 109)

Aॏer ge॒ing used to XMG structures, these rules seem to lack modularity. If each
category (namely, MODD) is stored separately together with the feature structure that it
must take, why write the whole feature structure in the rule? If the rule requires using
a di੖erent feature structure than the one stored in the XML entry, how are additional
constraints and the context where they apply visible in the ੗nal rule?

In terms of approaches towards tree processing, not much detail is given in Cortés
Rodrıǵuez and Mairal-Usón (2016). It is stated that parsing is done linearly, word by
word (Cortés Rodrıǵuez and Mairal-Usón 2016, 101), but the exact mechanism is not
described. When describing syntactic trees, the authors mention that argument struc-
ture constructions are stored in the Grammaticon (Cortés Rodrıǵuez and Mairal-Usón
2016, 95). However, there is no information on how these constructions make their way
to this module.

In Cortés Rodrıǵuez andMairal-Usón (2016, 101), the authors follow Periñán-Pascual
(2013, 214) and Periñán-Pascual and Arcas-Túnez (2014, 171–175) in postulating addi-
tional layers in the RRG structure of the clause. Basic verbal frames – intransitive, tran-
sitive, ditransitive – are considered kernel constructions, and all other constructions are
called non-kernel or L1. य़e authors highlight the importance of this di੖erence: “य़e
introduction of a distinction between Kernel and Non-kernel (or L1 Constructions) is of
tantamount importance for the design of the parsing rules in the GDE, as it involves the
introduction of the CONSTR-L1 node which occupies an intermediate layer between the
CORE and the CLAUSE nodes in the LSC” (Cortés Rodrıǵuez and Mairal-Usón 2016, 95).

Perhaps this modi੗cation was required because the classical RRG is not quite for-
malized. If so, the formalization by Osswald and Kallmeyer (2018) is more elegant, as it
does not postulate any additional layers, and also more powerful, as it has been proven
to apply to a variety of constructions across many di੖erent languages.

11.3.3 LinGO Grammar Matrix

A comparison of a grammar engineering solution to existing alternatives could never be
complete without the LinGOGrammarMatrix (Bender, Flickinger, and Oepen 2002; Ben-
der, Drellishak, et al. 2010) – perhaps, the best-known and widest-developed grammar
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engineering project. In this section, I ੗rst give a brief account of the overall architecture
of the GrammarMatrix and compare it with the overall capacity of an XMG architecture.
Next, I give a more detailed review of the library (i.e., a module) of the Grammar Matrix
responsible for encoding valency-change morphology.

य़e essential point of the Grammar Matrix is the possibility of rapid development
of custom grammars. It means that a person wishing to develop a grammar of a novel
language needs to enter the language’s individual properties into a speci੗cally designed
questionnaire, which, when combined with the so-called core grammar, yields the full,
customized grammar of the given language. य़e core grammar is complemented with
the so-called stored analyses, contributed by various libraries.

य़e ੗rst di੖erence between XMG projects and the Grammar Matrix is the underly-
ing grammar formalism. य़e la॒er is based on HPSG, where, for instance, no syntactic
trees in the custom tree-form are used, Hence, there are numerous reasons why tree-
based descriptions might be preferable. For example, most syntactic trees are well un-
derstandable without much prior knowledge by researchers with di੖erent backgrounds
(in contrast to HPSG structures, which require some training). However, HPSG has be-
come quite popular and may be preferred by some project leaders.

As for the overall structure, one can regard the Grammar Matrix as an infrastruc-
ture yet to be achieved by the XMG community. Currently, there are numerous XMG
projects that rely on di੖erent grammar formalisms and describe di੖erent (mostly indi-
vidual) languages. It is, however, theoretically possible to join all projects using the same
grammar formalism and wri॒en in XMG into an umbrella structure that can later serve
as a starting point for future projects. य़is initiative might, however, prove not quite
useful, since the existing XMG projects have their individual scopes (e. g., morphology
in Ikota, multiple word expressions in French, verbal pre੗xes in Russian) that are not
comparable (Magnana Ekoukou 2014; Savary et al. 2020; Zinova 2017). To put it another
way, the Grammar Matrix aims to create comparable grammars that sketch the main
traits of languages. In contrast, XMG projects mainly focus on in-depth investigations
of individual language phenomena.

य़is comparative dimension is incorporated into my solution. My solution, which
contains well-separated linguistic generalizations and language speci੗cations, can be
used as a set of stored analyses of causative constructions and can be easily expanded
with new language plugins. य़e same set of features is required for each language plugin;
hence, their values can be elicited from future grammar engineers using a questionnaire,
as in the Grammar Matrix.

It is thus logical to compare my solution to the library that stores the same types of
analyses in the Grammar Matrix. Such a library has been developed by Christian Curtis
(Curtis 2018; Curtis 2019). य़e library is claimed to account for all valency-changing
operations and is evaluated using the material of eight typologically varied languages,
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some of which overlap with the languages I use in my solution (Lakhota, Japanese, Zulu,
Tsez, West Greenlandic, Awa Pit, Javanese). In their analysis, the author of the library
relies mainly on Dixon (2000) (which I reconsider in Section 5.1) and Haspelmath and
Müller-Bardey (2004). None of these sources is wri॒en in HPSG, so the added value of
Curtis (2018) lies in its analysis of valency-changing phenomena using HPSG.

य़e author focuses on the following phenomena: subject-removing and subject-
demoting operations, object-removing operations, object-adding operations, subject-
adding operations (Curtis 2018, 22). All these operations are considered syntactic, and
the author explicitly does not engage with any roles (however, roles are discussed when
rules for applicatives and some causatives are formulated). I am not going to analyze the
HPSG analyses o੖ered in Curtis (2018). Generally, they are claimed to re੘ect well the
typology o੖ered in Dixon (2000) and Haspelmath and Müller-Bardey (2004). However,
even in the evaluation phase, Curtis (2018, 39) noted that the initially proposed analyses
do not adequately describe the test sample of languages. Hence, the theoretical part of
Curtis (2018) could be improved, at least in this respect.

य़e implementation suggested in Curtis (2018) is organized as “building blocks”
(Curtis 2018, 50), which proves useful for describing multiple languages. य़ese building
blocks roughly correspond to elementary trees of XMG. Curtis (2018, 42–50) suggests
four blocks operating with the arguments (in HPSG terms, changing the COMPS list).
य़ese blocks correspond to the e੖ects of di੖erent valency-change operations: subject
removal, subject demotion, object removal, and object promotion. य़ere are two special
blocks for applicatives: one for adding a new predication and the other for adding argu-
ments in the position speci੗ed by the user and co-indexing them. In a more functional-
ist / constructionist approach, I suppose one could regard the ੗rst block as de੗ning the
predicate and the second – as de੗ning a construction. An additional block is designed
to handle non-local dependencies.

As for causatives, there are two building blocks. य़e੗rst rule calledscopal-N-place-rel
connects two events and ensures the correct indexing of arguments. य़is rule can ac-
count for two- and three-place causatives and “allows the causative to be modeled as
either a raising or control predicate” (Curtis 2018, 48). Even though it is diਖ਼cult to draw
exact parallels between the HPSG-based solution and a tree-based one, this block seems
to be parallel to the class Causative Verbal Stem as described in Section 10.4.3.2.
In my solution, this class accounts for two-, three-, and four-place causatives. य़e no-
tions of raising and control are irrelevant in RRG. However, in my solution, the class
Causative Verbal Stem does not regulate the linking of arguments and hence
o੖ers the ੘exibility in this respect (which can be somehow parallel to handling both
raising and control at once).

य़e second rule for causatives suggested in Curtis (2018, 48) is causative - to

- argNofM - tr - op. Despite the complicated name, the goal of the class is
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straightforward: it tells “where on theCOMPS list the erstwhile subject should bemoved”
(Curtis 2018, 48). Similar to the pair of rules for applicatives, the ੗rst causative rule
builds the internal structure of the predicate, and the second rule determines its argu-
ment structure. In my solution, the parallel class would be All Range Causative

Constructions, even though its coverage is much broader.
Curtis (2018, 50–51) illustrates the usage of their solution by “a hypothetical language

with a three-place causative expressed by a verbal aਖ਼x on underlyingly transitive verbs”.
य़e lucky coincidence of this example with the scope of my project facilitates the com-
parison. य़e entry point of the solution presented in Curtis (2018) is the questionnaire
that is presented to the user. य़e author does not provide the full questionnaire with all
possible options; hence, one can only deduce the design from the illustration provided in
Curtis (2018, Fig. 5.1, p. 40) and the answers (133) provided for the illustrated situation.

(133) a. Subject-adding operation

b. Should apply to transitive targets

c. Erstwhile subject is at the front of the complements list

d. य़e added argument must be an NP

e. य़e added EP should have a predicate name of “causative”

य़e ੗rst question determines the type of the modeled construction. Presumably,
not all the questions are the same for all the types of verbal derivations. य़e second
question determines which base verbs can participate in the modeled derivation. Ac-
cording to Curtis (2018, Fig. 5.1, p. 40), this question allows selecting one option from a
dropdown box. It is not clear whether an option for selecting both intransitive and tran-
sitive “targets” exists. य़e third question determines how the demotion of the causee
is realized: di੖erent positions within the COMPS list (which, in HPSG, lists the verb’s
participants) are possible choices. य़e fourth question determines the category of the
added argument. Once again, the list of options is not given, but apparently, a clausal
complement requires a di੖erent approach. य़e ੗nal question asks for the name the user
would like to give the newly de੗ned rule, providing the data for the predicate -

name block.
य़e answers to these questions “parametrize” the general rules described in the build-

ing blocks. It means they instantiate only the variants relevant to a given language.
Once paralleled with my solution, the answers to the questionnaire accommodate the
same needs as my Language Plugins. Both these structures parametrize – in other
words, constrain or shape – the abstractions used to process sentences in a real language.

Curtis (2018, 50) argues that there are ੗ve “rule type variants” generated by the an-
swers to the questionnaire given in (133). य़ere are two rules called scopal – basic
- scopal - rel - lex - rule and scopal - 3 - place - rel - lex

263



- rule. य़e second rule is a speci੗cation of the ੗rst one. य़erefore, one can regard
the second rule as crucial for describing the construction in question and the ੗rst one
as technically auxiliary. य़e next pair of rules determines the placement of arguments:
the demotion of the causee to the second position and the addition of the causer NP as
the new subject. य़e ੗ॏh rule is called causative - tr - lex - rule and is
a conjunction of all the previous rules together with giving the predication the name
“causative”. य़e author notes that “[it is] the rule name the user speci੗ed in the ques-
tionnaire and is the rule type that will be instantiated by the rule instances with their
associated morphology” (Curtis 2018, 51). य़us, this ੗ॏh rule can be regarded as the
੗nal rule that describes the entire causative construction. It is organized as a set of
conjunctions and an interface-like name, conceptually similar to the architecture of the
Intersection classes, despite signi੗cant di੖erences in the overall architecture. Ap-
parently, this rule is visible to other libraries, namely, those responsible for morphology.
य़e author does not provide much detail on exactly how the newly developed library,
responsible for valency-related operations, shares information with other modules. य़e
idea of keeping “valence change-speci੗c logic localized as much as possible to the va-
lence change library proper” is totally understandable. As a reader external to the Gram-
mar Matrix project, I would have been grateful for more details on the interplay among
its di੖erent parts. Since my solution is much smaller, I describe the lexical ੗les and their
contribution to the main metagrammar in great detail.

य़e parallelism between my solution and the architecture of the library de੗ned for
the Grammar Matrix is remarkable. However, I did not account for this architecture
while developing my solution. य़erefore, I believe that the similarity of the designs
of both solutions is due to the similarity of the goals (which were to describe a given
grammar phenomenon in multiple languages).

264



Chapter 12

Summary

12.1 Summary of computational contributions

In Chapter 10, I presented a solution for parsing correct sentences with three arguments
and a predicate with an overt causative aਖ਼x. य़is solution is wri॒en in the XMG lan-
guage, and parsing is handled by the TuLiPa parser.

My project is the ੗rst XMG project to describe a single grammar phenomenon across
multiple languages, o੖ering a clear separation of language-speci੗c information and
cross-linguistic generalizations. To store information about individual languages, I de-
signed a special class type, Language Plugins, and ensured its import into the
classes that describe the structure of an individual sentence. One can trace some sim-
ilarities between the architecture of Language Plugins and the role of the customiza-
tion questionnaire in a successful multilingual grammar-engineering project, the LinGO
Grammar Matrix. Since the architecture of the Grammar Matrix has not been taken into
account during the development of language plugins, this parallelism might re੘ect that
such an architecture is indeed optimal for a truly multilingual project.

One of my suggestions is the idea of Intersection classes that combine tree de-
scriptions with language-speci੗c information. य़eir simple architecture allows them to
be created automatically when new languages are added. Moreover, these classes serve
as families for anchoring lexical morphemes, ensuring that a sentence in one language is
parsed using the lexicon and the plugin for that same language. य़is additional checkup
is important in a multilingual project, especially if it gets updated.

In the syntactic dimension, I also suggest a separation of descriptions that can be
reused in other classes from unique descriptions. य़is architecture re੘ects the linguistic
analysis and is consistent with the general concept of the layered structure of the clause
in RRG. It also creates a setup for further expansions of the project.

When describing causative constructions, I have developed a modular yet economi-
cal architecture. य़e separation of each module is motivated by entities of real language
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data or by steps of linguistic analysis. As a result, the solution I suggest already gen-
erates models for describing not only the target sentences but also a range of similar
constructions.

Since my solution models only argument structures without adjuncts or operators,
I used sister adjunction to add in੘ectional morphemes. य़is shortcut can be reused in
further projects, also those using sister adjunction of syntactic constituents.

In my solution, I used two lexical dimensions – morpho and lemma. I suggested
a systematic description of various types of morphemes, separating the information re-
quired in each class into an abstract part (common to all classes of this kind) and a part
speci੗c to each morpheme. Some of the abstractions I created can be reused in further
projects. य़e overall idea of creating morpheme abstractions proves useful, especially
in large multilingual projects.

य़roughout my work, I re੘ected on some limitations of the XMG language. Namely,
I reproduced morphology as syntax and o੖ered some re੘ections on whether XMG needs
a speci੗c morphosyntactic dimension for morphologically rich languages.

Moreover, I used previously created linguistic examples as input to the parser and
raised the question of whether XMG needs its own tool for segmenting words into mor-
phemes.

Using the two logical operations available in XMG – conjunction and disjunction –
I handle more complex cases requiring negation and implication. य़is approach can be
reused in further projects. However, if more XMG projects covering similar domains are
created, introducing some form of negation or disjunction would make sense.

To overcome the lack of arithmetic addition, I have designed a class describing the
operation of valency increase using a disjunction of conjunctions. However, if a larger
project requiresmore similar classes, managing their interaction could become extremely
challenging.

य़us, I suggest a novel solution that brings new insights not only in describing
causative constructions but also in using XMG and TuLiPa for complex multilingual
projects comprising a variety of languages, morphemes, and grammatical phenomena.

12.2 Final remarks and further questions

In this thesis, I have suggested a novel RRG analysis of constructions with a morpho-
logical causative derived from a transitive verb and enumerated possible argument-
marking strategies. I implementedmy theoretical ੗ndings by formalizing RRG as a Tree-
Wrapping Grammar and provided a solution for parsing real sentences across multiple
languages.

In Chapter 2, I have presented RRG and hope to have brought it closer to RRG-
external readers. In Chapter 3, I have presented non-RRG studies and hope to have
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brought them closer to RRG. Even though my thesis contributes to a very speci੗c the-
oretical framework, I believe that my approach can be reproduced by scholars coming
from other theoretical ੗elds or in a theory-independent environment.

In Chapter 5, I have developed a method for studying argument pa॒erns in derived
constructions by relating them to other argument pa॒erns a॒ested in the same language.
य़e ways of argument marking are de੗ned in functional terms.

य़is method proves useful for analyzing and classifying causative constructions in
individual languages. Namely, in Chapter 6, I discovered that some languages previously
classi੗ed as having marginal or uncommon causative constructions can be reclassi੗ed
as more common types. On the other hand, I demonstrated that previous analyses were
obscured by the lack of a॒ention to the functions of the instrumental(-like) case in some
languages.

Relying on my theoretical ੗ndings, I have formulated language- and construction-
related conclusions in Chapter 7. In addition to their theoretical value, they appear useful
for developing a solution to parsing causative sentences.

In Part III, namely, in Chapter 10, I presented my solution wri॒en in XMG language
and compatible with the TuLiPa parser. I proposed a multilingual architecture in which
cross-linguistic generalizations are kept separate from language-speci੗c information. In
Chapter 11 and Appendix C, I have shown that this solution can parse causative con-
structions across multiple languages, including those not used in developing the imple-
mentation.

य़e suggested analysis and implementation entail further research steps. From a
quantitative typological perspective, one could test the distribution of strategies listed
in Chapter 7 on a typologically representative language sample to assess the relative fre-
quency of each strategy. A non-quantitative, in-depth study of causatives in languages
with (various types of) syntactic ergativity could yield new insights into both causatives
and ergativity. य़e overall method of relating constructions with an equal number of ar-
guments can be used for studying other valency-increasing constructions (applicatives,
version) as well as diatheses in general.

As for implementation, it has the potential to serve as a starting point for a large
multilingual XMG-based project (or a set of projects) similar to the LinGO Grammar
Matrix. New languages can be easily added to the existing solution. Other grammatical
phenomena can be described in the same way and either integrated into the existing
project or function as standalone solutions.

Finally, the theoretical and computational results of this thesis contribute to advanc-
ing and formalizing RRG.
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Appendix A

eࢊ code for the main MetaGrammar

1 %% beginregion @Preamble

3 type CAT = {sentence, clause, core, np, arg, nuc, root,

aff, verb, nroot, vroot, causaff, casemark, aff, noun,

stem, core_n, nuc_n, argaff, ecs, naff}

4 type MR = {actor, ug, nmr}

5 type CASE = {abl, abs, acc, adess, all, dat, dat-acc, det,

dir, erg, ins, nom, obl, par}

6 type TRANS = {intr, tr, ditr}

7 type MARK = {subst, anchor, star, ddaughter}

8 type BOOL = {yes, no}

9 type WO = {sov, svo, vso, vos, ovs, osv}

10 type VALNC = [0 .. 4]

11 type VALTYPE = {valincr, valdecr, valmod}

12 type LOCUS = {head, dep}

14 feature cat : CAT

15 feature mr : MR

16 feature case : CASE

17 feature wordorder : WO

18 feature trans : TRANS

19 feature valnc : VALNC

20 feature valtype : VALTYPE

21 feature locusofmarking : LOCUS

23 feature caus : BOOL

24 feature _lang_ : LANG
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25 feature likeditr : BOOL

26 feature likedemag : BOOL

27 feature peri : BOOL

29 property mark : MARK

31 %========================%

33 type LABEL !

35 feature i : LABEL

36 feature psa : LABEL

37 feature causer : LABEL

38 feature causee : LABEL

39 feature affectee : LABEL

40 feature theme : LABEL

41 feature agent : LABEL

42 feature recipient : LABEL

43 feature verb : LABEL

44 feature e : LABEL

45 feature eaff : LABEL

46 feature ecore : LABEL

47 feature eroot : LABEL

49 %========================%

50 frame-types = {causation, cause, effect, activity, event}

51 frame-constraints = {cause -> effector:+}

53 %==================================================================%

55 type LANG = {ADY, KBD, BAK, BXK, ESS, EST, FIN, HEB, HUN,

KAN, KIN, KJH, MTT, NIV, TEL, TPY, TUR, TYV, XAL, YAQ}

59 feature BoolDoublePsa : BOOL

60 feature BoolDoubleDo : BOOL

61 feature BoolMorphDoubleDo : BOOL

62 feature BoolIncomplDoubleDo : BOOL
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63 feature BoolCauseeLikeRecip : BOOL

64 feature BoolCauseeLikeRecip : BOOL

65 feature BoolCauseeLikePassDemAg : BOOL

66 feature BoolCauseeLikeCvbAg : BOOL

67 feature BoolCauseeLikeInstrument : BOOL

68 feature BoolCauseeLikeUg : BOOL

69 feature BoolCauseeSpecial : BOOL

71 feature MorphPsaCase : CASE

72 feature MorphUgCase : CASE

73 feature MorphAgCase : CASE

74 feature MorphRecipCase : CASE

75 feature MorphPassDemAgCase : CASE

76 feature MorphCvbAgCase : CASE

77 feature MorphCauseeCase : CASE

78 feature MorphInstrCase : CASE

79 feature MorphDomCase : CASE

80 feature MorphUnmCase : CASE

82 feature UnmarkedCases : CASE

84 feature objectbeforeverb : BOOL

85 feature subjectinitial : BOOL

86 %% endregion

87 %==================================================================%

90 include LanguagePlugins.mg

93 %==================================================================%

95 %%beginregion @Affixes

96 %==================================================================%

98 %==============================%

99 class AnchorOneMorpheme

100 {<syn>{ node (mark = anchor)[] }}

101 %==============================%

270



103 class CausAffix

104 export ?CAUSAFF ?eaff ?F0 ?Caus ?Valtype

105 declare ?CAUSAFF ?eaff ?F0 ?Caus ?Valtype

106 { <syn>{ node ?CAUSAFF (mark = subst)[cat = causaff, e =

?eaff, caus = ?Caus, valtype = ?Valtype] };

%%VG:comes from lemma

107 <frame>{?eaff[activity,

108 effector: ?F0 ]

109 }

110 }

111 %===========%

112 class AnchorAdjunctVerbalInflectAffix

113 export ?V ?VerbalInflectAffix

114 declare ?V ?VerbalInflectAffix

115 {

116 <syn>{ node ?V (mark = star) [cat = verb];

117 node ?VerbalInflectAffix (mark = anchor)[cat = aff];

118 ?V -> ?VerbalInflectAffix}

119 }

121 %===========%

122 class AnchorAdjunctNominalNoncaseAffix

123 export ?N ?NominalNoncaseAffix

124 declare ?N ?NominalNoncaseAffix

125 {

126 <syn>{ node ?N (mark = star) [cat = noun];

127 node ?NominalNoncaseAffix (mark = anchor)[cat =

naff];

128 ?N -> ?NominalNoncaseAffix}

129 }

132 %% endregion

133 %==================================================================%

135 %% beginregion @Nominals

136 %==================================================================%

137 class NounWithCase
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138 %%VG: Overgenerates: makes both disjoint varieties for

marked and unmarked cases

139 import NominalSpine[]

140 export ?NodeNoun ?Case ?LanguageFeatures

141 declare ?NodeNRoot ?NodeCaseMarker ?Case

?LanguageFeatures

142 { <syn> {

143 node ?NodeNRoot (mark = anchor) [cat = nroot];

144 ?NodeNoun -> ?NodeNRoot;

145 {

146 { node ?NodeCaseMarker (mark = subst) [cat =

casemark, case = ?Case];

147 ?NodeNoun -> ?NodeCaseMarker; ?NodeNRoot >>

?NodeCaseMarker}

148 |

149 { ?Case = ?LanguageFeatures.UnmarkedCases }

150 }

151 }}

153 %==================================================================%

155 class NominalSpine %%aka NP Spine

156 %% import NounWithCase[]

157 export ?NodeNoun ?NP ?Case ?Mr ?I ?LanguageFeatures

158 declare ?NodeNoun ?NP ?CORE_N ?NUC_N ?Case ?Mr ?I

?LanguageFeatures

159 {

160 <syn> {

161 node ?NP [cat = np, case = ?Case, mr = ?Mr, e = ?I]

; %% TODO: at which level do features mr and i

appear?

162 node ?CORE_N [cat = core_n, case = ?Case, mr = ?Mr,

e = ?I] ;

163 node ?NUC_N [cat = nuc_n, case = ?Case, mr = ?Mr, e

= ?I] ;

164 node ?NodeNoun [cat = noun, case = ?Case] ;

165 ?NP -> ?CORE_N ; ?CORE_N -> ?NUC_N ; ?NUC_N ->

?NodeNoun

166 }
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167 }

169 %% endregion

170 %==================================================================%

172 %% beginregion @Verbs

173 %==================================================================%

174 %========================%

175 class ValIncrease

176 export ?Valtype ?Trans ?Valnc

177 declare ?Valtype ?Trans ?Valnc

178 { ?Valtype = valincr;

179 {?Trans = intr; ?Valnc = 2} | {?Trans = tr; ?Valnc = 3} |

{?Trans = ditr; ?Valnc = 4}

180 }

182 %========================%

183 class VerbalRoot

184 export ?VROOT ?Trans ?F1 ?F2 ?F3 ?eroot

185 declare ?VROOT ?Trans ?F1 ?F2 ?F3 ?eroot

186 {

187 <syn>{node ?VROOT (mark = anchor) [cat = vroot, trans =

?Trans, e = ?eroot]};

188 <frame>{ {?Trans = intr;

189 ?eroot[event,

190 participant: ?F1]

191 }|

192 {?Trans = tr;

193 ?eroot[event,

194 agent: ?F1,

195 patient: ?F2]

196 }|

197 {?Trans = ditr;

198 ?eroot[event,

199 agent: ?F1,

200 recipient: ?F2,

201 theme: ?F3]

202 }

203 }
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204 }

205 %========================%

206 class CausativeVerbalStem

207 import VerbalRoot[] CausAffix[] ValIncrease[]

VerbalSpine[]

208 %%VG: We know that causative is a valnc-increasing

operation, so we import this class. It double-checks

the affix, becaus valtype must unify

209 export ?VSTEM ?Trans ?Caus ?everb ?F0 ?F1 ?F2 ?F3 ?Valnc

?Valtype ?V

210 declare ?VSTEM ?Trans ?Caus ?everb ?Valnc ?Valtype ?V

211 {

212 <syn> { node ?VSTEM [cat = stem, e = ?everb, trans =

?Trans, valnc = ?Valnc, valtype = ?Valtype, caus =

?Caus];

213 ?VSTEM -> ?VROOT ; ?VSTEM -> ?CAUSAFF; ?V -> ?VSTEM

214 %%; ?VROOT >> ?CAUSAFF

215 };

216 <frame> { ?everb[causation,

217 cause : ?eaff,

218 effect : ?eroot ]

219 }

220 }

223 %========================%

224 %% class CausativeVerbDep

225 %% import CausativeVerbalStem[] VerbalSpine[]

%%VerbalInflectAffix[]

226 %% export ?V ?Caus

227 %% declare ?V

228 %% {

229 %% <syn> {

230 %% node ?V [cat = verb, e = ?everb, valnc = ?Valnc,

caus = ?Caus];

231 %% ?V -> ?VSTEM; ?NUC -> ?V

232 %% }

233 %% }
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236 class VerbalSpine

237 export ?SENTENCE ?CLAUSE ?CORE ?NUC ?Valnc ?Caus ?V

?everb

238 declare ?SENTENCE ?CLAUSE ?CORE ?NUC ?Valnc ?Caus ?V

?everb

239 {

240 <syn> {

241 %% node ?SENTENCE [cat = sentence];

242 node ?CLAUSE [cat = clause];

243 node ?CORE [cat = core, e = ?everb, valnc = ?Valnc,

caus = ?Caus];

244 node ?NUC [cat = nuc, e = ?everb, valnc = ?Valnc,

caus = ?Caus] ;

245 node ?V [cat = verb, e = ?everb, valnc = ?Valnc,

caus = ?Caus];

246 %% ?SENTENCE -> ?CLAUSE;

247 ?CLAUSE -> ?CORE; ?CORE -> ?NUC

248 ; ?NUC -> ?V

249 };

250 <iface> {[]}

251 }

253 %% endregion

254 %==================================================================%

256 %%beginregion @Headmarking

258 %==================================================================%

259 class ArgumentHM

260 export ?CLAUSE ?ARGAFF ?ECS ?NP ?ARG ?Case ?eargaff ?Mr

261 declare ?CLAUSE ?ARGAFF ?ECS ?NP ?ARG ?Case ?eargaff ?Mr

262 { <syn> {

263 node ?CLAUSE [cat = clause];

264 node ?ARG (mark = ddaughter)[cat = argaff, case =

?Case, e = ?eargaff, mr = ?Mr]; %%two argaff nodes

because only one mark per node allowed

265 node ?ARGAFF (mark = anchor)[cat = argaff, case =

?Case, e = ?eargaff, mr = ?Mr];
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266 ?ARG -> ?ARGAFF;

267 {

268 {node ?ECS [cat = ecs, e = ?eargaff];

269 node ?NP (mark = subst) [cat = np, case = ?Case, e

= ?eargaff, mr = ?Mr]; %% feature [e = ?eargaff]

to link the two parts of the wrapping tree

270 ?CLAUSE -> ?ARG;

271 ?CLAUSE -> ?ECS; ?ECS -> ?NP

272 }

273 |

274 {?CLAUSE -> ?ARG}

275 }

276 }

277 }

278 %==============================%

279 class CausOfTransHM

280 import CausativeVerbalStem[] ObjectBeforeVerb[]

281 export ?V ?Caus ?Valnc ?ARGAFF_Causer ?ARGAFF_Causee

?ARGAFF_Affectee ?NUC

282 declare ?V ?ARGAFF_Causer ?ARGAFF_Causee

?ARGAFF_Affectee ?NUC

283 { <syn> { %%node ?V [cat = verb, e = ?everb, valnc =

?Valnc, caus = ?Caus];

284 %%?V -> ?VSTEM;

285 %%?NUC -> ?V;

286 {

287 { ?Valnc = 2;

288 node ?ARGAFF_Causee (mark=subst) [cat = argaff];

289 node ?ARGAFF_Causer (mark=subst) [cat = argaff];

290 ?V -> ?ARGAFF_Causee; ?V -> ?ARGAFF_Causer;

291 ?ARGAFF_Causer >> ?ARGAFF_Causee; ?ARGAFF_Causee

>> ?VSTEM %% THIS IS LANGUAGE-DEPENDENT!

292 }

293 |

294 { ?Valnc = 3;

295 node ?ARGAFF_Affectee (mark=subst) [cat =

argaff, case = ?LanguageFeatures.MorphUgCase,

e = ?F2, mr = ug];

296 node ?ARGAFF_Causee (mark=subst) [cat = argaff,
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case = ?LanguageFeatures.MorphRecipCase, e =

?F1, mr = nmr];

297 node ?ARGAFF_Causer (mark=subst) [cat = argaff,

case = ?LanguageFeatures.MorphAgCase, e =

?F0, mr = actor];

298 ?V -> ?ARGAFF_Causer; ?V -> ?ARGAFF_Causee; ?V

-> ?ARGAFF_Affectee;

299 ?ARGAFF_Causer >> ?ARGAFF_Causee; ?ARGAFF_Causee

>> ?ARGAFF_Affectee; ?ARGAFF_Affectee >>

?VSTEM %% THIS IS LANGUAGE-DEPENDENT!

300 }

301 }

302 }

303 }

304 %==================================================================%

305 %% class VerbalSpineHM

306 %% export ?SENTENCE ?CLAUSE ?CORE ?NUC ?Valnc ?Caus ?V

307 %% declare ?SENTENCE ?CLAUSE ?CORE ?NUC ?Valnc ?Caus ?V

308 %% {

309 %% <syn> {

310 %% node ?CLAUSE [cat = clause];

311 %% node ?CORE [cat = core, valnc = ?Valnc, caus =

?Caus];

312 %% node ?NUC [cat = nuc, valnc = ?Valnc, caus =

?Caus] ;

313 %% ?CLAUSE -> ?CORE; ?CORE -> ?NUC

314 %% };

315 %% <iface> {[]}

316 %% }

318 %% class ECS_Adjunction

319 %% export ?CLAUSE ?ECS ?NP ?NodeNoun ?Case

320 %% declare ?CLAUSE ?ECS ?NP ?NodeNoun ?Case

321 %% { <syn> { node ?CLAUSE (mark=star) [cat=clause];

322 %% node ?ECS [cat=ecs];

323 %% node ?NP [cat=np, case = ?Case];

324 %% node ?NodeNoun (mark=subst) [cat = noun, case =

?Case];

325 %% ?CLAUSE -> ?ECS; ?ECS -> ?NP; ?NP -> ?NodeNoun
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326 %% }

327 %% }

329 %%endregion

330 %==================================================================%

333 %% beginregion @Constructions

334 %==================================================================%

335 class AllRangeCausConstruction

336 import CausativeVerbalStem[]

337 export ?CORE ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?NP_Recipient ?CauseeCase ?AffecteeCase

338 declare ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?NP_Recipient ?CauseeCase ?AffecteeCase

339 {?Caus = yes;

340 <syn>{node ?NP_Causer (mark = subst) [cat = np, case =

?LanguageFeatures.MorphPsaCase, mr = actor, e = ?F0];

341 ?CORE -> ?NP_Causer;

342 {

343 { ?Valnc = 2; %%Generates 6 correct models

344 node ?NP_Causee (mark = subst) [cat = np, case =

?LanguageFeatures.MorphUgCase, mr = ug, e =

?F1];

345 ?CORE -> ?NP_Causee

346 } |

348 { ?Valnc = 3; %%Generates 24 correct models

349 node ?NP_Causee (mark = subst) [cat = np, case =

?CauseeCase, e = ?F1, mr = nmr]; %%TODO: check

if you have right to determine MRs here

350 node ?NP_Affectee (mark = subst) [cat = np, case =

?AffecteeCase, e = ?F2, mr = ug];

351 ?CORE -> ?NP_Causee; ?CORE -> ?NP_Affectee

352 }

353 %% |

354 %% { ?Valnc = 4; %%Generates 144 models, two nmr

args collapse

355 %% node ?NP_Causee (mark = subst) [cat = np, e =
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?F1, mr = nmr];

356 %% node ?NP_Recipient (mark = subst) [cat = np, e

= ?F2, mr = nmr];

357 %% node ?NP_Affectee (mark = subst) [cat = np, e =

?F3, mr = ug];

358 %% ?CORE -> ?NP_Causee; ?CORE -> ?NP_Recipient;

?CORE -> ?NP_Affectee

359 %% }

360 }

361 }

362 }

364 class SimplestCaus

365 import AllRangeCausConstruction[]

366 export ?CORE ?LanguageFeatures

367 {?Trans = intr}

369 %========================%

370 class CausOfTrans

371 import AllRangeCausConstruction[] ObjectBeforeVerb[]

SubjectInitial[]

372 export ?CORE ?LanguageFeatures

373 declare ?LanguageFeatures ?ToRemove

374 { ?Trans = tr;

375 ?ToRemove = +;

376 <syn>{ ?AffecteeCase = ?LanguageFeatures.MorphUgCase;

377 {

378 {?LanguageFeatures.BoolCauseeLikeRecip = yes;

379 ?CauseeCase = ?LanguageFeatures.MorphRecipCase

380 } |

381 {?LanguageFeatures.BoolCauseeLikePassDemAg = yes;

382 ?CauseeCase = ?LanguageFeatures.MorphPassDemAgCase

383 } |

384 {?LanguageFeatures.BoolCauseeLikeCvbAg = yes;

385 ?CauseeCase = ?LanguageFeatures.MorphCvbAgCase

386 } |

387 {?LanguageFeatures.BoolCauseeLikeInstrument = yes;

%%IMPORTANT: a 2-arg core + peri?

388 ?CauseeCase = ?LanguageFeatures.MorphInstrCase

279



389 } |

390 {?LanguageFeatures.BoolCauseeLikeUg = yes; %%TODO:

how to add restrictions on marked/unmarked?

391 ?CauseeCase = ?LanguageFeatures.MorphUgCase

392 }

393 }

394 }

395 }

396 %%endregion

397 %==================================================================%

399 %%beginregion @Wordorder

400 class ObjectBeforeVerb

401 export ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?CauseeCase ?AffecteeCase ?MrCausee

?MrAffectee ?F2 ?NUC

402 declare ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?CauseeCase ?AffecteeCase ?MrCausee

?MrAffectee ?F2 ?NUC

403 {

404 <syn>{ {?LanguageFeatures.objectbeforeverb = yes;

405 node ?NP_Affectee [case =

?LanguageFeatures.MorphUgCase]; node ?NUC;

406 ?NP_Affectee >> ?NUC}

407 | {?LanguageFeatures.objectbeforeverb = no}

408 }

409 }

411 class SubjectInitial

412 export ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?CauseeCase ?AffecteeCase ?MrCausee

?MrAffectee ?F2 ?NUC

413 declare ?LanguageFeatures ?NP_Causer ?NP_Causee

?NP_Affectee ?CauseeCase ?AffecteeCase ?MrCausee

?MrAffectee ?F2 ?NUC

414 {

415 <syn>{ {?LanguageFeatures.subjectinitial = yes;

416 node ?NP_Causer [case =

?LanguageFeatures.MorphPsaCaseCase];
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417 node ?NUC;

418 ?NP_Causer >> ?NUC}

419 | {?LanguageFeatures.subjectinitial = no}

420 }

421 }

422 %%endregion

423 %==================================================================%

426 %% beginregion @Intersections

427 %==================================================================%

430 include intersections.mg

432 %% endregion

433 %==================================================================%

435 %% beginregion @Valuation

437 %======= Required for correct parsing ====%

438 value AnchorOneMorpheme

439 value AnchorAdjunctVerbalInflectAffix

440 value AnchorAdjunctNominalNoncaseAffix

441 value NounWithCase

443 %======= Enter lang name ====%

445 include valuations.mg

447 %% endregion

448 %==================================================================%
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Appendix B

Sample lexical metagrammars
(example language: Finnish)

B.1 Morpho

1 %====== Abstractions ======%

2 class Abstr_NRoot{

3 <morpho>{

4 cat <- nroot

5 }}

7 class Abstr_VRoot{

8 <morpho>{

9 trans <- tr;

10 cat <- vroot

11 }}

13 class Abstr_CaseMarker{

14 <morpho>{

15 cat <- casemark

16 }}

18 class Abstr_VInflect{

19 <morpho>{

20 cat <- aff

21 }}

23 class Abstr_NInflect{
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24 <morpho>{

25 cat <- naff

26 }}

28 class Abstr_ArgAffix{

29 <morpho>{

30 cat <- argaff

31 }}

33 class Abstr_CausAffix{

34 <morpho>{

35 lemma <- "CAUS";

36 caus <- yes;

37 valtype <- valincr;

38 cat <- causaff

39 }}

40 %============%

41 class NRoot_naapuri

42 import Abstr_NRoot[]

43 {<morpho>{

44 morph <- "naapuri";

45 lemma <- "neighbour"

46 }}

48 class VInflect_a

49 import Abstr_VInflect[]

50 {<morpho>{

51 morph <- "a";

52 lemma <- "3Sg"

53 }}

55 class VRoot_kuiva

56 import Abstr_VRoot[]

57 {<morpho>{

58 morph <- "kuiva";

59 lemma <- "dry"

60 }}

62 class CausAffix_tta
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63 import Abstr_CausAffix[]

64 {<morpho> {morph <- "tta" }}

66 class CaseMarker_lla

67 import Abstr_CaseMarker[]

68 {<morpho>{

69 morph <- "lla";

70 case <- adess;

71 lemma <- "Adess"

72 }}

74 class NInflect_nsa

75 import Abstr_NInflect[]

76 {<morpho>{

77 morph <- "̈nsa";

78 lemma <- "Poss3"

79 }}

81 class NInflect_an

82 import Abstr_NInflect[]

83 {<morpho>{

84 morph <- "an";

85 lemma <- "Poss3"

86 }}

88 class NRoot_mikko

89 import Abstr_NRoot[]

90 {<morpho>{

91 morph <- "mikko";

92 lemma <- "Mikko"

93 }}

95 class NRoot_pyykki

96 import Abstr_NRoot[]

97 {<morpho>{

98 morph <- "pyykki";

99 lemma <- "laundry"

100 }}
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102 class NRoot_talo

103 import Abstr_NRoot[]

104 {<morpho>{

105 morph <- "talo";

106 lemma <- "house"

107 }}

109 class CausAffix_utta

110 import Abstr_CausAffix[]

111 {<morpho> {morph <- "utta" }}

113 class CaseMarker_n

114 import Abstr_CaseMarker[]

115 {<morpho>{

116 morph <- "n";

117 case <- acc;

118 lemma <- "Acc"

119 }}

121 class VRoot_rakenn

122 import Abstr_VRoot[]

123 {<morpho>{

124 morph <- "rakenn";

125 lemma <- "build"

126 }}

128 class NRoot_kalle

129 import Abstr_NRoot[]

130 {<morpho>{

131 morph <- "kalle";

132 lemma <- "Kalle"

133 }}

135 class NRoot_peka

136 import Abstr_NRoot[]

137 {<morpho>{

138 morph <- "peka";

139 lemma <- "Pekka"

140 }}
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142 class NRoot_diane

143 import Abstr_NRoot[]

144 {<morpho>{

145 morph <- "diane";

146 lemma <- "Diane"

147 }}

149 class NRoot_satu

150 import Abstr_NRoot[]

151 {<morpho>{

152 morph <- "satu";

153 lemma <- "Satu"

154 }}

156 class CausAffix_tt

157 import Abstr_CausAffix[]

158 {<morpho> {morph <- "tt" }}

160 class VInflect_i

161 import Abstr_VInflect[]

162 {<morpho>{

163 morph <- "i";

164 lemma <- "Pst3Sg"

165 }}

167 class NRoot_etana

168 import Abstr_NRoot[]

169 {<morpho>{

170 morph <- "etana";

171 lemma <- "slug"

172 }}

174 class VRoot_tapa

175 import Abstr_VRoot[]

176 {<morpho>{

177 morph <- "tapa";

178 lemma <- "kill"

179 }}
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181 value CaseMarker_lla

182 value CaseMarker_n

183 value CausAffix_tt

184 value CausAffix_tta

185 value CausAffix_utta

186 value NInflect_an

187 value NRoot_diane

188 value NRoot_kalle

189 value NRoot_mikko

190 value NInflect_nsa

191 value NRoot_peka

192 value NRoot_satu

193 value NRoot_etana

194 value NRoot_naapuri

195 value NRoot_pyykki

196 value NRoot_talo

197 value VInflect_a

198 value VInflect_i

199 value VRoot_kuiva

200 value VRoot_rakenn

201 value VRoot_tapa

B.2 Lemma

1 %====== Abstractions ======%

2 class Abstr_Lemma_NRoot{

3 <lemma>{

4 cat <- nroot;

5 fam <- ArgumentFIN

6 }}

8 class Abstr_Lemma_VRoot{

9 <lemma>{

10 cat <- vroot;

11 fam <- IntersectionFIN

12 }}
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14 class Abstr_Lemma_CaseMarker{

15 <lemma>{

16 cat <- casemark;

17 fam <- AnchorOneMorpheme

18 }}

20 class Abstr_Lemma_VInflect{

21 <lemma>{

22 cat <- aff;

23 fam <- AnchorAdjunctVerbalInflectAffix

24 }}

26 class Abstr_Lemma_NInflect{

27 <lemma>{

28 cat <- naff;

29 fam <- AnchorAdjunctNominalNoncaseAffix

30 }}

32 class Abstr_Lemma_ArgAffix{

33 <lemma>{

34 cat <- argaff;

35 fam <- AnchorArgumentAffix

36 }}

38 class Lemma_CausAffix{

39 <lemma>{

40 entry <- "CAUS";

41 cat <- causaff;

42 fam <- AnchorOneMorpheme

43 }}

44 %============%

45 class Lemma_NRoot_Mikko

46 import Abstr_Lemma_NRoot[]

47 {<lemma> { entry <- "Mikko" }}

49 class Lemma_VInflect_3Sg

50 import Abstr_Lemma_VInflect[]

51 {<lemma> { entry <- "3Sg" }}
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53 class Lemma_VRoot_dry

54 import Abstr_Lemma_VRoot[]

55 {<lemma> { entry <- "dry" }}

57 class Lemma_NRoot_laundry

58 import Abstr_Lemma_NRoot[]

59 {<lemma> { entry <- "laundry" }}

61 class Lemma_NRoot_neighbour

62 import Abstr_Lemma_NRoot[]

63 {<lemma> { entry <- "neighbour" }}

65 class Lemma_NInflect_Poss3

66 import Abstr_Lemma_NInflect[]

67 {<lemma> { entry <- "Poss3" }}

69 class Lemma_CaseMarker_Adess

70 import Abstr_Lemma_CaseMarker[]

71 {<lemma> { entry <- "Adess" }}

73 class Lemma_NRoot_Kalle

74 import Abstr_Lemma_NRoot[]

75 {<lemma> { entry <- "Kalle" }}

77 class Lemma_NRoot_house

78 import Abstr_Lemma_NRoot[]

79 {<lemma> { entry <- "house" }}

81 class Lemma_NRoot_Pekka

82 import Abstr_Lemma_NRoot[]

83 {<lemma> { entry <- "Pekka" }}

85 class Lemma_CaseMarker_Acc

86 import Abstr_Lemma_CaseMarker[]

87 {<lemma> { entry <- "Acc" }}

89 class Lemma_VRoot_build

90 import Abstr_Lemma_VRoot[]

91 {<lemma> { entry <- "build" }}
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93 class Lemma_NRoot_Satu

94 import Abstr_Lemma_NRoot[]

95 {<lemma> { entry <- "Satu" }}

97 class Lemma_VInflect_Pst3Sg

98 import Abstr_Lemma_VInflect[]

99 {<lemma> { entry <- "Pst3Sg" }}

101 class Lemma_VRoot_kill

102 import Abstr_Lemma_VRoot[]

103 {<lemma> { entry <- "kill" }}

105 class Lemma_NRoot_slug

106 import Abstr_Lemma_NRoot[]

107 {<lemma> { entry <- "slug" }}

109 class Lemma_NRoot_Diane

110 import Abstr_Lemma_NRoot[]

111 {<lemma> { entry <- "Diane" }}

113 value Lemma_CaseMarker_Acc

114 value Lemma_CaseMarker_Adess

115 value Lemma_CausAffix

116 value Lemma_NRoot_Diane

117 value Lemma_NRoot_Kalle

118 value Lemma_NRoot_Mikko

119 value Lemma_NRoot_Pekka

120 value Lemma_NInflect_Poss3

121 value Lemma_NRoot_Satu

122 value Lemma_NRoot_house

123 value Lemma_NRoot_laundry

124 value Lemma_NRoot_neighbour

125 value Lemma_NRoot_slug

126 value Lemma_VInflect_3Sg

127 value Lemma_VInflect_Pst3Sg

128 value Lemma_VRoot_build

129 value Lemma_VRoot_dry

130 value Lemma_VRoot_kill
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Appendix C

Testing results

य़e table below illustrates the results of the testing. In the ੗rst column, the example
sentence is referenced. Sentences that were not cited in the main part of the dissertation
are provided below the table. य़e expected output for each sentence is 1 good tree.
य़is counts as correct . Sometimes, multiple sentence representations are provided
by the parser. Usually, it occurs for sentences where multiple nouns bear unmarked
cases. Among these multiple trees, one is correct. य़ese are cases of over-generation
. One example in the table has the “⁇” judgement, which means that it is almost
unacceptable for the speakers. य़erefore, it should not be parse as a correct sentence.
However, there is a representation provided. य़is counts as a false positive .

Example Language Result Output ॑le Status
(95) Adyghe 1 good tree ADY1 

(134) Bashkir 1 good tree BAK1 

(38b) Bashkir 1 good tree BAK2 

(45) Bashkir 1 good tree BAK3 

(43) Bashkir 1 good tree BAK4 

(70) Lubukusu 1 good tree BXK1 

(72) Lubukusu 1 good tree BXK2 

(135) Asiatic Eskimo 1 good tree ESS1 

(33) Estonian 2 trees EST1 

(54) Finnish 4 trees FIN1 

(57) Finnish 1 good tree FIN2 

(55a) Finnish 1 good tree FIN3 

(138) Kalmyk 2 trees XAL1 

(46a) Kalmyk 2 trees XAL2 

(136a) Kannada 1 good tree KAN1 
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(136b) Kannada 1 good tree KAN2 

(36a) Kannada 1 good tree KAN3 

(36b) Kannada 1 good tree KAN4 

(111) Khakas 1 good tree KJH1 

⁇(112) Khakas 1 tree KJH2 

(41) Mishar Tatar 1 good tree MTT1 

(63) Nivkh 1 good tree NIV1 

(64) Nivkh 1 good tree NIV1 

(21) Telugu 2 trees TEL1 

(137) Turkish 1 good tree TUR1 

(113) Tuvinian 1 good tree TYV1 

(114) Tuvinian 1 good tree TYV2 

(139) Yaqui 1 good tree YAQ1 

Additional examples

(134) BashKiRmin
1sg

bala-nan
child-abl

xat
le॒er

jað-ðər-a-m
write-caus-ipfv-1sg

‘I make the child write a le॒er.’□ Dmitriev 2008 [1948], p. 225

(135) Asiatic EsKimo

aRna-m
woman-eRg

qamtə-sta-qaa
extinguish-caus-3sg:3sg

xLuk
oven(abs)

panigmi-nun
daughter.her-dat

(136) a. KannadaAvanu-∅
3sg-nom

nana-ge
1sg-dat

bisket-annu
biscuit-acc

tinn-is-id-anu
eat-caus-pst-3sg.m

‘He fed me a biscuit,’ or ‘He made me eat a biscuit.’

b. Avanu-∅
3sg-nom

nann-inda
1sg-ins

bisket-annu
biscuit-acc

tinn-is-id-anu
eat-caus-pst-3sg.m

‘He had me eat a biscuit.’ Van Valin 2018a, p. 127, (17)

(137) TuRKishDišči
dentist

mektub-u
le॒er-acc

müdür-e
boss-dat

imzala-t-tı
sign-caus-pst

‘य़e dentist made the boss sign the le॒er.’ Comrie 1976
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(138) KalmyKezə-n
master-ext

ködəlməšč-är
servant-ins

xö
ram

al-ulə-v
kill-caus-pst

‘य़e master made the servant kill the ram.’□ Say 2009, p. 387, (1)

(139) YaধiAurelia-∅
Aurelia-nom

Karmen-ta
Carmen-acc

usi-ta
child-acc

bit-tua-k
see-caus-pstpfv

‘Aurelia showed Carmen the child’. Guerrero and Van Valin 2004, p. 36, (32b)

VG: a determiner and an adjective were removed from the original example (128)
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Appendix D

Script for creating XMG lexical ॑les
from glossed examples

3 import os

4 import re

6 pattern_lang = re.compile(r'(?<=label{ex:)[A-Z]{3}')

7 pattern_gla = re.compile(r'(?<=textsc).*{[a-zA-Z]*}}')

8 pattern_chrnum = re.compile(r'(?<=Uchar\").{4}')

9 pattern_hacek = re.compile(r'(?<=\\v{)[a-zA-Z](?=})')

10 pattern_macron = re.compile(r'(?<=\\={)[a-zA-Z](?=})')

11 pattern_acute = re.compile(r"(?<=\\\'{)[a-zA-Z](?=})")

12 pattern_trema = re.compile(r'(?<=\\\")[a-zA-Z]')

14 lemma_abstractions_1 = '''%====== Abstractions ======%

15 class Abstr_Lemma_NRoot{

16 <lemma>{

17 cat <- nroot;

18 fam <- Argument'''

19 lemma_abstractions_2 = '''class Abstr_Lemma_VRoot{

20 <lemma>{

21 cat <- vroot;

22 fam <- Intersection'''

23 lemma_abstractions_3 = '''class Abstr_Lemma_CaseMarker{

24 <lemma>{

25 cat <- casemark;
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26 fam <- AnchorCaseAffix

27 }}

29 class Abstr_Lemma_VInflect{

30 <lemma>{

31 cat <- aff;

32 fam <- AnchorAdjunctVerbalInflectAffix

33 }}

35 class Abstr_Lemma_NInflect{

36 <lemma>{

37 cat <- naff;

38 fam <- AnchorAdjunctNominalNoncaseAffix

39 }}

41 class Abstr_Lemma_ArgAffix{

42 <lemma>{

43 cat <- argaff;

44 fam <- AnchorArgumentAffix

45 }}

47 class Lemma_CausAffix{

48 <lemma>{

49 entry <- "CAUS";

50 cat <- causaff;

51 fam <- AnchorCausAffix

52 }}

53 %============%

55 '''

56 morpho_abstractions = '''%====== Abstractions ======%

57 class Abstr_NRoot{

58 <morpho>{

59 cat <- nroot

60 }}

62 class Abstr_VRoot{

63 <morpho>{

64 trans <- tr;
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65 cat <- vroot

66 }}

68 class Abstr_CaseMarker{

69 <morpho>{

70 cat <- casemark

71 }}

73 class Abstr_VInflect{

74 <morpho>{

75 cat <- aff

76 }}

78 class Abstr_NInflect{

79 <morpho>{

80 cat <- naff

81 }}

83 class Abstr_ArgAffix{

84 <morpho>{

85 cat <- argaff

86 }}

88 class Abstr_CausAffix{

89 <morpho>{

90 lemma <- "CAUS";

91 caus <- yes;

92 valtype <- valincr;

93 cat <- causaff

94 }}

95 %============%

97 '''

99 dict_numeral_glosses = {

100 'First{}': '1',

101 'Second{}': '2',

102 'Third{}': '3',

103 'Cone{}': 'c1',
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104 'Ctwo{}': 'c2',

105 'Cthree{}': 'c3',

106 'Cfour{}': 'c4',

107 'Cfive{}': 'c5',

108 'Csix{}': 'c6',

109 'Cseven{}': 'c7',

110 'Ceight{}': 'c8',

111 'Cnine{}': 'c9',

112 'Cten{}': 'c10',

113 }

114 set_case_glosses = {"Abl", "Abs", "Acc", "Add", "Adess",

"All", "Com", "Dat", "Erg", "Gen", "Ins", "Loc", "Nom",

"Obj", "Obl", "Par", "Ug", "Unm", "Voc"}

117 def fun_process_gla(example_line):

118 try:

119 text =

example_line[pattern_gla.search(example_line).end():-3]

120 except:

121 text = example_line[re.match(r"\\gla",

example_line).end() + 1:-3]

123 text = text.replace('€™â', "'")

124 text = re.sub(pattern_hacek, r'\g<0>\\Uchar"030C',

text)

125 text = re.sub(pattern_macron, r'\g<0>\\Uchar"0304',

text)

126 text = re.sub(pattern_acute, r'\g<0>\\Uchar"0301',

text)

127 text = re.sub(pattern_trema, r'\g<0>\\Uchar"0308',

text)

128 uchars = set(re.findall(pattern_chrnum, text))

129 for uchar in uchars:

130 text = text.replace('\\Uchar"{}'.format(uchar),

chr(int(uchar, 16)))

131 text = text.replace('\\v', '')

132 text = text.replace("\\\'", '')

133 text = text.replace('\\\"', '')
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134 text = text.replace("\\\=", '')

135 text = text.replace('\\textsuperscript{', '')

136 text = text.replace('}', '')

137 text = text.replace('{', '')

138 words = text.split()

139 morphemes = []

140 for word in words:

141 morphemes.append(tuple(word.split('-')))

142 return morphemes

145 def fun_process_glb(example_line):

146 gloss_string = example_line[5:-3]

147 gloss_string = gloss_string.replace("Adagl", '')

148 for k in dict_numeral_glosses.keys():

149 gloss_string = gloss_string.replace(k,

dict_numeral_glosses[k])

150 gloss_string = gloss_string.replace('{}', '')

151 gloss_string = gloss_string.replace('\\', '')

152 gloss_string = gloss_string.replace('.', '')

153 words_gloss_string = gloss_string.split()

154 glosses = []

155 for word in words_gloss_string:

156 glosses.append(tuple(word.split('-')))

157 return glosses

160 def fun_create_lemma_file():

161 lemma_file =

open('output/Auto_Lemma_{}.mg'.format(lang), 'w',

encoding='utf8')

162 lemma_file.write(lemma_abstractions_1 + lang +

"\n}}\n\n")

163 lemma_file.write(lemma_abstractions_2 + lang +

"\n}}\n\n")

164 lemma_file.write(lemma_abstractions_3)

165 lemma_file.close()

166 lemma_lines =

open('output/Auto_Lemma_{}.mg'.format(lang), 'r',
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encoding='utf8').readlines()

167 print("File output/Auto_Lemma_{}.mg 

created".format(lang))

168 return lemma_lines

171 def fun_create_morpho_file():

172 morpho_file =

open('output/Auto_Morpho_{}.mg'.format(lang), 'w',

encoding='utf8')

173 morpho_file.write(morpho_abstractions)

174 print("File output/Auto_Morpho_{}.mg 

created".format(lang))

177 def fun_create_entries(morpheme, gloss, cat):

178 lemma_entryline_title = "class 

Lemma_{}_{}".format(cat, gloss)

179 lemma_entryline_import = "import 

Abstr_Lemma_{}[]".format(cat)

180 lemma_entryline_content = '{<lemma> { entry <- ' +

'"{}"'.format(gloss) + ' }}\n\n'

181 lemma_entry = "\n".join([lemma_entryline_title,

lemma_entryline_import, lemma_entryline_content])

183 morpho_entryline_title = "class {}_{}".format(cat,

''.join(ch for ch in morpheme if

ch.isalnum()).lower())

184 morpho_entryline_import = "import 

Abstr_{}[]".format(cat)

185 morpho_entryline_dim = "{<morpho>{"

186 morpho_entryline_morph = 'morph <- 

"{}";'.format(morpheme.lower())

188 if cat == "CaseMarker":

189 morpho_entryline_case = '\ncase <- 

{};'.format(gloss.lower())

190 else:

191 morpho_entryline_case = str("")
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193 morpho_entryline_morph += morpho_entryline_case

195 morpho_entryline_lemma = 'lemma <- "{}"'.format(gloss)

196 morpho_entryline_end = " }}\n\n"

197 morpho_entry = "\n".join(

198 [morpho_entryline_title, morpho_entryline_import,

morpho_entryline_dim, morpho_entryline_morph,

morpho_entryline_lemma, morpho_entryline_end])

200 lemma_value = ("value Lemma_{}_{}\n".format(cat,

gloss))

201 morpho_value = ("value {}_{}\n".format(cat, ''.join(ch

for ch in morpheme if ch.isalnum()).lower()))

203 new_lemma_classes.append(lemma_entry)

204 new_morpho_classes.append(morpho_entry)

205 new_lemma_values.append(lemma_value)

206 new_morpho_values.append(morpho_value)

209 def fun_create_caus_entries(morpheme):

210 new_lemma_values.append("value Lemma_CausAffix\n")

211 new_morpho_values.append("value 

CausAffix_{}\n".format(''.join(ch for ch in

morpheme if ch.isalnum())))

213 morpho_entry = "class 

CausAffix_{}\n".format(''.join(ch for ch in

morpheme if ch.isalnum())) + "import 

Abstr_CausAffix[]\n" + '''{<morpho> {morph <- ''' +

'"{}"'.format(

214 morpheme) + ' }}\n\n'

215 new_morpho_classes.append(morpho_entry)

218 directory = 'source'

219 for filename in os.listdir(directory):

220 example = open('{}/{}'.format(directory, filename),

300



'r')

221 print("\nProcessing {}\n".format(filename))

222 # example = open('source/ex_KBD_Caus_Read.tex', 'r')

224 for example_line in example.readlines():

225 if re.match(r"\\ex|\\pex", example_line) != None:

226 lang =

pattern_lang.search(example_line).group()

227 if

os.path.exists('output/Auto_Lemma_{}.mg'.format(lang))

== True:

228 # lemma_file =

open('output/Auto_Lemma_{}.mg'.format(lang),

'a', encoding="utf8")

229 with

open('output/Auto_Lemma_{}.mg'.format(lang),

'r', encoding="utf8") as lemma_reading:

230 lemma_lines = lemma_reading.readlines()

231 l = 0

232 try:

233 while re.match("value",

lemma_lines[l]) == None:

234 l += 1

235 lemma_classes = lemma_lines[:l]

236 lemma_values = lemma_lines[l:]

237 except:

238 lemma_classes = lemma_lines

239 lemma_values = []

240 else:

241 lemma_classes = fun_create_lemma_file()

242 lemma_values = []

243 if

os.path.exists('output/Auto_Morpho_{}.mg'.format(lang))

== True:

244 # morpho_file =

open('output/Auto_Morpho_{}.mg'.format(lang),

'a', encoding="utf8")

245 with

open('output/Auto_Morpho_{}.mg'.format(lang),
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'r', encoding="utf8") as morpho_reading:

246 morpho_lines =

morpho_reading.readlines()

247 m = 0

248 try:

249 while re.match("value",

morpho_lines[m]) == None:

250 m += 1

251 morpho_classes = morpho_lines[:m]

252 morpho_values = morpho_lines[m:]

253 except:

254 morpho_classes = morpho_lines

255 morpho_values = []

256 else:

257 fun_create_morpho_file()

258 morpho_classes = morpho_abstractions

259 morpho_values = []

260 elif re.match(r"\\gla", example_line) != None:

261 morphemes = fun_process_gla(example_line)

262 elif re.match(r"\\glb", example_line) != None:

263 glosses = fun_process_glb(example_line)

265 print(morphemes)

266 print(glosses)

268 with open("Sentences_with_Translations.txt", 'a',

encoding="utf8") as sentences_file:

269 sentences_file.write(' '.join([str(x).lower() for

t in morphemes for x in t]))

270 sentences_file.write('\n')

271 sentences_file.write('%% ' + str(glosses))

272 sentences_file.write('\n\n')

274 with open("Sentences_for_Parsing.txt", 'a',

encoding="utf8") as sentences_file:

275 sentences_file.write(' '.join([str(x).lower() for

t in morphemes for x in t]))

276 sentences_file.write('\n')
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278 new_lemma_classes = []

279 new_lemma_values = []

280 new_morpho_classes = []

281 new_morpho_values = []

283 for i in range(0, len(morphemes)):

284 word = morphemes[i]

285 word_glosses = glosses[i]

286 if 'Caus' in word_glosses:

287 # it is a verb

288 for j in range(0, len(word_glosses)):

289 gloss = word_glosses[j]

290 morpheme = word[j]

291 if gloss.islower():

292 if "value {}_{}\n".format("VRoot",

morpheme) not in morpho_values:

293 fun_create_entries(morpheme,

gloss, "VRoot")

294 elif gloss == 'Caus':

295 if "value 

CausAffix_{}\n".format(''.join(ch

for ch in morpheme if

ch.isalnum())) not in morpho_values:

296 fun_create_caus_entries(morpheme)

297 # elif gloss[0] in ('1', '2', '3'):

298 # if "value

{}_{}\n".format("ArgAffix", morpheme)

not in morpho_values:

299 # fun_create_entries(morpheme,

gloss, "ArgAffix")

300 else:

301 if "value {}_{}\n".format("VInflect",

morpheme) not in morpho_values:

302 fun_create_entries(morpheme,

gloss, "VInflect")

303 else:

304 for j in range(0, len(word_glosses)):

305 gloss = word_glosses[j]

306 morpheme = word[j]
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307 if gloss.islower():

308 if "value {}_{}\n".format("NRoot",

morpheme) not in morpho_values:

309 fun_create_entries(morpheme,

gloss, "NRoot")

310 elif gloss in set_case_glosses:

311 if "value 

{}_{}\n".format("CaseMarker",

morpheme) not in morpho_values:

312 fun_create_entries(morpheme,

gloss, "CaseMarker")

313 else:

314 if "value {}_{}\n".format("NInflect",

morpheme) not in morpho_values:

315 fun_create_entries(morpheme,

gloss, "NInflect")

317 with open('output/Auto_Lemma_{}.mg'.format(lang), 'w',

encoding="utf8") as lemma_writing:

318 lemma_writing.write("".join(lemma_classes))

319 lemma_writing.write("".join(set(new_lemma_classes)))

320 # lemma_writing.write("\n\n")

321 lemma_writing.write("".join(sorted(set(lemma_values

+ new_lemma_values))))

323 with open('output/Auto_Morpho_{}.mg'.format(lang),

'w', encoding="utf8") as morpho_writing:

324 morpho_writing.write("".join(morpho_classes))

325 morpho_writing.write("".join(set(new_morpho_classes)))

326 # morpho_writing.write("\n\n")

327 morpho_writing.write("".join(sorted(set(morpho_values

+ new_morpho_values))))
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