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Abstract

We have developed a research track to realize several important lines of thought growing out of the
Computational Rhetoric movement that the CMNA was so important for initiating and fostering.
These lines include figure detection and annotation, ontological modelling, collocation and
colligation of rhetorical figures, gamification, and the incorporation of Construction Grammar. We
provide an overview, highlighting the ways the computational modelling of natural argumentation
community has been instrumental to its development.
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1. Introduction

Inspired by the arguments of Floriana Grasso, Jim Crosswhite, Chris Reed, and others in
Computational Rhetoric and Argumentation community [1-4], —especially in conjunction with
Jeanne Fahnestock's programme of figural logic [5-9] and the linguistic theory of Construction
Grammar [10-13], which are more closely aligned than most practitioners of either are aware
[14, 15]—we (RAH and CDM) have been developing a multipronged approach to rhetoric,
argumentation, computational modelling, and cognitive neuroscience at the University of
Waterloo now for what is closing in on two decades. CMNA has been among the most
encouraging, receptive, and critical associations for this development. It's effectively where we
got our start with these lines of research. So we thought it appropriate to report on our progress
and the continuing promise of our approach at the 25th annual edition of the Workshop.

Our anchor of our project, The Rhetoricon Database, is founded on the view that many
rhetorical figures are fundamentally form/function alignments whose form activates
neurocognitive pattern biases and whose functions serve extra-grammatical communicative
goals, including the epitomizing of lines of argument [5], so that figures are therefore essential
for Advanced Natural Language Processing (ANLP) and full-scope Argument Mining (AM). The
Rhetoricon Project has argument mining, figure detection, ontological, linguistic, cognitive
neuroscience, database, Machine Learning (ML), Artificial Intelligence (AI), and game
components.

2. The Rhetoricon Project

2.1. Computational Rhetoric

We see our research as a direct outgrowth of the Computational Rhetoric / Argument Mining
programme that coalesced first at the June 2000 Symposium on Argument and Computation at
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Bonskeid House, in Perthshire, Scotland, organized by Reed and Timothy J. Norman (Grasso
participated in the event and describes the experience as "almost 'mystical™ [16, p.iv]), the
Computational Models of Natural Argumentation (CMNA) workshops that began the following
year, spearheaded by Reed and Grasso, and the journal, Argument & Computation, introduced
by Grasso and Reed along with Iyad Rahwan and Guillermo R. Simari [3] before the end of that
decade. You will find the workshops and the journal prominently in the references to our work,
including the special issue on rhetorical figures of Argument & Computation we co-edited in
2017 [17]. We have offered two workshops of our own at Waterloo as well—under the handle,
Computing figures, figuring computers—the second of which generated the articles for that
special issue.

2.2. Figure Detection

Our project effectively began when a MMath student, Jakub Gawryjolek wanted to build a tool
to detect and annotate metaphors. CDM sent him to RAH, who told him that metaphors were a
computational rats nest, but that there were many figures much easier to detect and annotate,
especially figures of lexical repetition, like epanaphora (repetition at the beginning of phrases
or clauses) and antimetabole (reverse repetition). Jakub built a tool for exactly those sorts of
figures [18], which we demonstrated at CMNA IX [19], to a very warm reception. Claus
Strommer, using ML and focusing exclusively on epanaphora, followed suit under our direction
[20], with Reed as the External Examiner. This research sparked interest among a community
of computational linguists and figure detection has grown into an active subfield of
Computational Rhetoric [21-32].

2.3. Figure Ontology

"We will assume that the argumentation process can take place on a certain set of objects of
discourse," Grasso observed at the very beginnings of Computational Rhetoric, "forming an
ontology" [4, p.204]; see also [16]. Her ontology was a large grained one, at the level of rhetors,
ethoi, and stance, but we realized two things. First, that a finer grained ontology, at the level of
rhetorical figures, would supplement this project in necessary ways. Second, that such an
ontology would need to map the relations among rhetorical figures as form/function alliances
with linguistic domains, where the function was most situated, and the neurocognitive pattern
biases, which activated salience, mnemonic, and aesthetic effects most connected to the form
[33-42]. For instance, the figure of epanaphora activates heightened attentional responses to
repetition and position for lexemes relative to syntax (1), while the figure of rhyme also
activates those same responses as well, but now for syllables relative to lexemes (2).

1. Easy come, easy go
2. By hook or by crook.

Our ontology research led quite directly to insights about figural collocation, which is
extraordinarily common in all languages, varieties, registers, and genres, but which is also
extraordinarily neglected by researchers. For instance, Example (1) includes antithesis as well
as epanaphora (in the antonyms, come and go); Example (2) includes epanaphora as well as
rhyme. Both Examples include parison (syntactic structure repetition) and isocolon (prosodic



intonation repetition) as well. Moreover, both the form and the function of figured instances
is a product of collocation, rather than of individual figures as conventionally assumed [5, 9].
These collocational effects are frequently mediated by iconicity [5, 7, 43].

Our ontological approach to rhetorical figures also influenced computational linguists, most
notably Cliff O'Reilly [44] and Jelena Mitrovi¢ [45], with whom we have collaborated, along
with Mitrovié¢'s colleagues and students at Universitat Passau [33, 36, 41, 46]; Yetian Wang, our
student at Waterloo, and Ramona Kiithn, Mitrovi¢'s at Passau, have done especially impressive
work [42, 47, 48]. Ramona successfully defended her thesis earlier this year; Yetian will be
defending this week, just after we submit this paper, with Grasso as External Examiner.

2.4. Figure Annotation

The ontology required proof and testing with instances, which begat a database, which has
been anchoring our project since 2015, growing to thousands of instances annotated for
hundreds of figures, very frequently in collocations. We developed an annotation scheme
using Extensible Markup Language (XML), which we sketched out and presented at CMNA
XVI [49], which generated valuable feedback. That first iteration used XML attributes but
feedback encouraged us to keep exploring options and we subsequently refined it into a
standoff markup system utilizing JavaScript Object Notation (JSON) [55].

2.5. Gamification

Our work has generated a number of hypotheses about form/function correlations, many of
them adapted from Fahnestock's work, especially in connection with figural collocation and
grammatical colligation, which we plan to probe in corpora. We also plan to build our own
Pretrained Language Model tuned to rhetorical figuration (and therefore, neurocognitive
affinities). To both of those ends, we will need to populate our database both to greater
volume and to greater breadth (genres, registers, modes) and have developed a game to
crowdsource its population. [50-52], GoFigure; see also Robert Clapperton's RAH-directed
thesis [53].

3. Figures and Constructions

Our most important insights, we feel, are in the areas of figural collocation and grammatical
colligation. "Typically," Jeanne Fahnestock points out, "the antimetabole epitomizes
arguments concerning reciprocal causality, a causal influence that goes in opposite directions,
or a reversible process" [5, p.141]. This is certainly true and Fahnestock's work continues to
inspire us, but it is incomplete. Other figures necessarily collocate with antimetabole to
convey reciprocality. Take the famous "all for one and one for all." It conveys reciprocal
obligation. The all is obliged to defend and uphold the interests of the one, and the one is
obliged to defend and uphold the interests of the all.

But now compare "all for one, one with all;" still an antimetabole (reverse lexical repetition
of all and one), but without the medial repetition of for (the figure is mesodiplosis): no
reciprocality. Now compare "all for one, one for defending and upholding the interests of all;"
still antimetabole, still mesodiplosis, but the syntax is no longer parallel (ie., the figure of
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parison is no longer manifest; and, admittedly the new syntactic structure introduces lexical
complications). What is necessary for the reciprocality is in fact a conspiracy of these three
figures: antimetabole, mesodiplosis, and parison." If you repeat two NPs on the opposite side of
the same two place predicate and you maintain the syntactic structure (in English), you also
reverse the syntactic and semantic roles of the NPs. In this example, first one is the head noun
and all is the prepositional object, then all is the head noun and one is the prepositional object.
First one is the TRAJECTOR and all is the LANDMARK, then all is the LANDMARK and one is the
TRAJECTOR.

Now compare "all and one, one and all." We have antimetabole, mesodiplosis, and parison
but again no reciprocality. Grammatical colligation is just as important as figural collocation.
They work together. In this case, we no longer have a two-place predicate occupying the
mesodiplosis. We have a conjunction. The communicative function now is irrelevance of order.
These insights have led us to increasingly integrate our programme with Construction
Grammar [15, 43, 54-56].

4. Conclusion and Appreciation

Our programme, we believe, is one of the most promising to develop within the
Computational Rhetoric paradigm that the CMNA workshops helped to initiate and certainly
have fostered. It follows from the ontological arguments of Grasso, the figural logic of
Fahnestock, the obvious importance of cognitive neuroscience, and the natural relevance of
Al Along the way we have discovered, or at least dramatically expanded, the role of
collocation and colligation in figural logic, and the deep compatibility of Construction
Grammar. We won't say that none of this would have been possible without the CMNA, but it
would have taken a much different character and felt more like we were swimming against
the current rather than joining a vibrant, growing, and encouraging community.
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A. Online Resources

Our Rhetoricon Database and the related gamification for figure harvesting, GoFigure, are not
ready for prime time as we submit this project description, but we invite CMNA habitués to
visit and comment upon them so that we can continue to develop our project:
https://rhetoricon.uwaterloo.ca/; https://gofigure.uwaterloo.ca/
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