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Background
• Hunt Lab
• Emerged from IARPA-funded SWARM project.
• Recent work: Analytic Rigor in Intelligence
• Current collaboration with LAS (ARP) on evaluating rigor measurement instruments.

• Luke Thorburn (me)
• Background (statistics + stochastic processes); interests (in improving the resilience
and reliability of large societal epistemic systems, tools for thought).
• Hunt Lab since late 2019; Navigator; forthcoming PhD at King's College London.

Structuring and visualizing arguments

John Henry Wigmore (1905)

Rationale (~2007)

• Wigmore (early 1900s), Toulmin (1950s), Horn (1990s), ...
• Differences: types of nodes, types of edges, trees v hi-trees

Argument Processing
• An argument processor is a graphical user interface (GUI) for authoring argument maps.
• What a word processor is to arbitrary text, an ＿＿＿ is to structured analytic reasoning.
• Augmenting Human Intellect (Engelbart, 1962)
"To help us get better comprehension of the structure of an argument, we can also call forth a schematic or graphical
display. Once the antecedent-consequent links have been established, the computer can automatically construct such a

display for us." So, Joe spent a few minutes (with your help) establishing a reasonable set of links among the statements you
had originally listed. Then another keyed-in request to the computer, and almost instantaneously there appeared a network
of lines and dots that looked something like a tree—except that sometimes branches would fuse together. "Each node or dot

represents one of the statements of your argument, and the lines are antecedent-consequent links. The antecedents of one
statement always lie above that statement—or rather, their nodes lie above its node. When you get used to using a network
representation like this, it really becomes a great help in getting the feel for the way all the different ideas and reasoning fit

together—that is, for the conceptual structuring."

The State of Argument Processors
Kialo (2017)
Rationale (~2007)

Araucaria (2001)

bCisive (~2009)

In effect, the tools are instances of the trap of designer-centred design. This trap is hard to avoid—smart and well-intentioned
people develop their own theory of the work to be supported, come to believe they can "fill the shoes" of the target users, and
then build a tool that is, in effect, a hypothesis of how the work will change once the tool is introduced. Generally, the

hypothesis is that work will be improved, but there are almost always certain kinds of unanticipated consequences. Users
have to fight the technology and are prevented from being fully engaged in the problem. As a result, they often end-up
creating workarounds or kluges such that they can progress their work in spite of the technology. — Hoffman (2011)

Reasons for Optimism
• Recent evaluation of CASE schema impact on decision making in biosecurity risk
analysis
• Recent innovations in user interface design, and the pace of advances in NLP /
computational argumentation

Aims of this project
UI

AI

• Outliners (Workflowy, Roam)

Draw on recently demonstrated 'few shot' learning
capabilities of large, transformer-based language
models, to partially automate common 'argument
operations' via a human-in-the-loop approach.

• Computational Notebooks (Mathematica,
Jupyter, Observable)
• Graphics Editors (Photoshop, Illustrator, GIMP)

Demonstration ↗

Argument Operations
• Given two claims, generate a chain of reasoning from one to the other.

• Given an enthymeme, generate unstated co-premises.
• Given a complex or compound argument, split it into minimal propositions.
• Given an argument, estimate its strength (the degree to which the premises support the
conclusion).
• Given an argument, estimate the extent to which it is subjective or biased.
• Perform procatalepsis.

• Convert a structured argument map into readable prose.

Inference, Optimization and Evaluation
Reason from the start claim to the end claim.

Start and end claim: A cyclone hit Queensland, Australia. ~ The price of
bananas increased.
Completed chain of reasoning: A cyclone hit Queensland, Australia. ➟ The
cyclone destroyed banana crops. ➟ Supply of bananas went down, whilst
demand stayed constant. ➟ The price of bananas increased.
Start and end claim: Education levels improve. ~ Society becomes more
politically polarized.
Completed chain of reasoning: Education levels improve. ➟ People become
more skilled at finding high-quality justifications for their existing
beliefs (confirmation bias). ➟ Society becomes more politically polarized.
Start and end claim: People move out of cities and into the countryside. ~
Greenhouse gas emissions increase.
Completed chain of reasoning: People move out of cities and into the
countryside. ➟ Population density decreases. ➟ Both people and products
need to be transported further. ➟ They are transported using vehicles that
burn fossil fuels. ➟ Greenhouse gas emissions increase.
Start and end claim: 95% of the Australian population gets vaccinated
against COVID-19. ~ The COVID-19 virus is eradicated in Australia.
Completed chain of reasoning:

• Inference
• Language modelling
• Open source, pre-trained models
• Optimization
• Prompt programming
• 'Soft' prompts
• (Efficient) finetuning
• Evaluation
• Active testing

Considerations
• How to design such a tool to ensure that it
improves quality of reasoning?
• Automation of motivated reasoning.
• Abacus or calculator?
• Security considerations
• Future directions
• User-guided development
• Monitoring process
• Integrating probability and evidence
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