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Introduction. This paper ties together the three projects undertaken to progress to-
wards an Argument Web [1] of Science: a knowledge graph in which information from
scholarly publications is represented in arguments that are dereferenceable URIs and
linked together. To seed this process, we have explored Argument Mining (AM) [2] to au-
tomatically extract the argumentative structure of scientific articles in the form of compo-
nents and relations from text. This has required three steps: benchmarking techniques, re-
combinative mechanisms for integrating argument mining systems, and cross-document
argument mining.

Benchmarking Argument Mining. First of all, we needed a way to evaluate argu-
ment miners in a unified way. Therefore, we developed BAM [3], a Benchmark for AM,
based on a four-stage pipeline [4]: sentence classification, boundary detection, compo-
nent identification, and relation prediction.2 For these tasks, we determined a metric to
evaluate each independently. Thus, we can also represent how much of the pipeline a
given argument miner covers. We showcased BAM by evaluating five AM systems.

Improving Argument Mining. As a next step, with a benchmark available, we fo-
cused on improving existing AM tools without reinventing the wheel. To this end, we
devised the DREAM framework [5].3 It provided a way to Deploy Recombination and
Ensembles for Argument Mining and made use of the implementation of BAM. We ex-
perimented with using ensembles for the individual tasks in the AM pipeline and recom-
bining argument miners by allowing the substitution of their intermediate results and,
thus, input for subsequent steps. Our results showed that both methods—recombinations
and ensembles—could lead to improved accuracy.

Extending Argument Mining. For the third project, we considered how to extend
AM to form multi-document argument graphs. This resulted in MIDAS, Mining Inter-
Document Argument in Scientific papers.4 We augmented an argument-annotated cor-
pus of scientific papers [6] to include inter-document argumentative relations explicitly
(i.e., relations involving more than one document) and published it using Semantic Web
technologies. Then, we evaluated three argumentative relation prediction approaches—a

1Corresponding Author: Florian Ruosch, ruosch@ifi.uzh.ch.
2https://gitlab.ifi.uzh.ch/DDIS-Public/BAM
3https://gitlab.ifi.uzh.ch/DDIS-Public/DREAM
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rule-based, a transformer-based, and LLM/prompts-based—on the original dataset. Fur-
thermore, we also compared them on the disjoint subsets of relations within a single doc-
ument (intra-document) and those across multiple documents (inter-document), finding
statistically significant differences. This signals that for relation prediction, a distinction
should be made between the two cases. Finally, this project provided a resource in the
extended dataset for future exploration of inter-document argumentative relation predic-
tion.

Conclusions. This work lays a foundation for an Argument Web of Science by sup-
plying some of the tools necessary for its construction. First, the benchmark BAM [3] is
intended to help users identify the best-suited AM systems for automatically extracting
arguments from natural language text by assessing various aspects. Next, DREAM [5]
seeks to improve the state of the art without introducing any new techniques but rather
combining those already available, and, thus, to provide more accurate AM systems for
information extraction. Finally, MIDAS aims to put the focus on inter-document argu-
mentative relation prediction in order to combine argument graphs from single docu-
ments into a multi-document Argument Web. Even though we still lack an end-to-end
pipeline from natural language text in scientific publications to an argument graph, we
hope that we provided useful tools for progress in that direction. The next steps would
be to curate a larger annotated dataset and use it to seed the Argument Web of Science.

Acknowledgments. This research was partially funded by the Swiss National Science
Foundation (SNSF) through projects “CrowdAlytics” (contract 184994) and “Digital De-
liberative Democracy” (contract 205975).

References

[1] Rahwan I, Zablith F, Reed C. Laying the foundations for a World Wide Argument Web. Artif Intell.
2007;171(10-15):897-921. Available from: https://doi.org/10.1016/j.artint.2007.04.015.

[2] Stab C, Kirschner C, Eckle-Kohler J, Gurevych I. Argumentation Mining in Persuasive Essays and
Scientific Articles from the Discourse Structure Perspective. In: Cabrio E, Villata S, Wyner AZ, edi-
tors. ArgNLP, Forlı̀-Cesena, Italy, July 21-25, 2014. vol. 1341 of CEUR Workshop Proceedings. CEUR-
WS.org; 2014. Available from: https://ceur-ws.org/Vol-1341/paper5.pdf.

[3] Ruosch F, Sarasua C, Bernstein A. BAM: Benchmarking Argument Mining on Scientific Documents.
In: Veyseh APB, Dernoncourt F, Nguyen TH, Chang W, Lai VD, editors. Proceedings of the Workshop
on Scientific Document Understanding co-located with 36th AAAI Conference on Artificial Intelligence,
SDU@AAAI 2022, Virtual Event, March 1, 2022. vol. 3164 of CEUR Workshop Proceedings. CEUR-
WS.org; 2022. Available from: https://ceur-ws.org/Vol-3164/paper5.pdf.

[4] Lippi M, Torroni P. Argumentation Mining: State of the Art and Emerging Trends. ACM Trans Internet
Techn. 2016;16(2):10:1-10:25. Available from: https://doi.org/10.1145/2850417.

[5] Ruosch F, Sarasua C, Bernstein A. DREAM: Deployment of Recombination and Ensembles in Argument
Mining. In: Bouamor H, Pino J, Bali K, editors. Proceedings of the 2023 Conference on Empirical
Methods in Natural Language Processing. Singapore: Association for Computational Linguistics; 2023.
p. 5277-90. Available from: https://aclanthology.org/2023.emnlp-main.320.
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