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            Abstract
Artificial intelligence (AI) is defined as the ability of machines to perform tasks that are usually associated with intelligent beings. Argument and debate are fundamental capabilities of human intelligence, essential for a wide range of human activities, and common to all human societies. The development of computational argumentation technologies is therefore an important emerging discipline in AI research1. Here we present Project Debater, an autonomous debating system that can engage in a competitive debate with humans. We provide a complete description of the systemâ€™s architecture, a thorough and systematic evaluation of its operation across a wide range of debate topics, and a detailed account of the systemâ€™s performance in its public debut against three expert human debaters. We also highlight the fundamental differences between debating with humans as opposed to challenging humans in game competitions, the latter being the focus of classical â€˜grand challengesâ€™ pursued by the AI research community over the past few decades. We suggest that such challenges lie in the â€˜comfort zoneâ€™ of AI, whereas debating with humans lies in a different territory, in which humans still prevail, and for which novel paradigms are required to make substantial progress.
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Fig. 2: System architecture.[image: ]


Fig. 3: Evaluation of Project Debater.[image: ]


Fig. 4: Content type analysis.[image: ]
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                Data availability

              
              The full transcripts of the three public debates in which Project Debater participated are available in Supplementary Information sectionÂ 11, including information that elucidates the systemâ€™s operation throughout, and the results of the audience votes. In addition, multiple datasets that were constructed and used while developing Project Debater are available at https://www.research.ibm.com/haifa/dept/vst/debating_data.shtml. Source data are provided with this paper for Fig. 3.Â Source data are provided with this paper.

            

Code availability

              
              Most of the underlying capabilities of Project Debater, including the argument mining components, are freely available for academic research upon request as cloud services via https://early-access-program.debater.res.ibm.com/academic_use (in which the terminology differs: what we call here â€˜motionâ€™ and â€˜topicâ€™ is denoted as â€˜topicâ€™ and â€˜conceptâ€™, respectively.).
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