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IMPACT Project Overview 

Å General 

ïThe consortium information. 

ïProblems in public policy-making. 

ïWhat is a computational model of argumentation? 

ïHow would it help in public policy-making? 

Å Subcomponents 

ïText analysis 

ïArgument visualisation 

ïPolicy modelling 

ïStructured consultation 

Å Motivations 
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Administrative Information 

Å Project acronym: IMPACT 

Å Grant agreement no: 247228 

Å Funding Agency:  European Commission 

Å Research Program:  Seventh Framework Program (FP7) 

Å Theme: ICT for Governance and Policy Modeling [ICT-2009.7.3] 

Å Grant: 1,610,000 Euros 

Å Duration: 36 Months (1.1.2010 ï 31.12.2012) 
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Partners 

Å Germany 

ïFraunhofer Institute for Open Communications Systems 

(FOKUS), Berlin 

ïUser Interface Design (UID), Ludwigsburg 

ïZebralog, Berlin 

Å The Netherlands 

ïLeibniz Center for Law, University of Amsterdam 

Å United Kingdom 

ïUniversity of Leeds 

ïUniversity of Liverpool 
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Background Context - EU 

Å European Union is growing and currently has 27 member states and 

23 official languages. 

Å The EU is becoming more politically integrated (cf. Lisbon Treaty). 

Å Most national legislation of member states currently implements 

European Directives. 

Å Critics are concerned about: 

ïCentralization of political power 

ïOverregulation 

ïDemocratic legitimacy, inclusivity, and transparency 

ïEfficiency and cost-effectiveness of policy-making procedures 
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Background Context - UK 

Å Similar concerns, but less of a multi-lingual issue. 

Å Focused issue: 

 

How to facilitate and improve policy-making consultations? 

 

Å Return later to motivations. 
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Policy-making Cycle 
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Policy 

consultations 

with Green 

Papers 



Sample Material 

 

Å European Copyright Legislation 

"Directive 2001/29/EC of the European Parliament and the 

Council of 22 May 2001 on the harmonisation of certain 

aspects of copyright and related rights in the information 

society." 

Å Green Paper consultation.  Questions raised in the Green Paper to 

be addressed by stakeholders. 

Å Two comments (out of 372) that Liverpool analysed. 

ïAston University 

ïMediaSet 

Å Communication from the Commission on consultation, which feeds 

back to policy formulation. 
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Sample Material 

19/10/2010 IMPACT Project at COI, London, UK 10 



Sample Material 
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Fragment from Aston University Comment on Green Paper 



Sample Material 
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Fragment from MediaSet Comment on Green Paper 



Problems for Policy-making Consultations 

Å How can complex, relevant policy arguments and issues be made 

comprehensible to stakeholders? 

Å How can we facilitate reasoning about the consequences of 

alternative policy choices? 

Å How can the diverse knowledge of dispersed stakeholders be 

tapped (social networking and wisdom of crowds)? 

Å How can IT improve the transparency, efficiency, cost-effectiveness, 

and quality of public policy debates, making policy more 

representative and encouraging natural compliance? 
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Problems for Policy-making Consultations 
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Problems for Policy-making Consultations 

Å Comments vary in terms of form, length, quality of expression, and 

substance. 

Å What is the method of aggregating and structuring the comments? 

Å How to relate the comments to the Green Paper and to one 

another? 

Å How to prevent consultative bias to known positions?  How to 

ensure that outlier, hybrid, challenging, and novel positions on 

issues are adequately represented in the Communication? 

Å How to allow interaction and feedback among stakeholders and 

between stakeholders and the consultative body.  There is no 

deliberation. 
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How would it help? 

Å Enable stakeholders to make sense of, trace, and contribute to the 

deliberation in a constructive and analytic manner. 

Å Support government officials in communicating the Green Paper, 

analysing the contributions from stakeholders, and integrating the 

contributions into the representation of the policy. 

Å Make the deliberation richer, more explicit, better structured, more 

transparent, and in a form which can be (at some level of analysis) 

automatically reasoned with. 

Å Provide Knowledge engineering support tools to extract 

information from text as well as to represent and reason with it.  
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Who is it for? 

Å A policy analyst at a governmental agency responsible for delivering 

summary reports on policy. 

Å An argument facilitator who conducts policy consultations either in 

face to face meetings or in written documents.  Is aware of 

argumentation theory. 

Å An NGO advocate who has specific interests and views to contribute 

to a particular policy consultation. 

Å A citizen who has a taken up an interest in some policy matter under 

discussion. 
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Research and Development Agenda 

Å Research Topic:  Use computational models of argument to 

represent policy and arguments about policy, providing an analytic 

foundation for large-scale, multilingual deliberative democracy 

applications.  Develop a range of tools to support analysis, 

representation, presentation, and transmission in a common format. 

Å Technology Goal:  Develop an open source policy argumentation 

toolbox for the web. 

Å Validation Goal:  Work with stakeholders from government agencies 

and civil society to assure the practical relevance, utility, and 

usability of the toolbox. 

Å What is a computational model of argument? 
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Computational Models of Argumentation 

Å An argument is comprised of premises which provide reasons to 

accept a conclusion. 

Å Deductive rules -- if the premises are true then the conclusion must 

follow: 

ïSocrates is a man, all men are mortal, therefore, Socrates is 

mortal. 

Å For deductive reasoning, we cannot allow inconsistency where 

something is both true and false, and we presume all the information 

needed is known and certain. 

Å Having accepted the rule Socrates is a man, all men are mortal, 

therefore, Socrates is mortal, and accepted the premises, someone 

cannot go on and say Socrates is not mortal.  (Monotonic 

reasoning).  From a contradiction, one can infer anything. 
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Computational Models of Argumentation 

Å Problem is that we commonly need to be able to reason with inconsistency, 

uncertainty, limitations of knowledge. 

Å Defeasible rules -- if the premises are true, then the conclusion usually or 

plausibly  follows. 

Å Defeasible reasoning arises in those contexts where knowledge is bounded 

or incomplete; what is 'true' in one context is not 'true' in another context 

(non-monotonicity): 

ï What one person knows is different from what another person knows. 

ï What is known changes over time, so that what was once 'true' is no 

longer 'true'. 

ï What is known is not 'all or none', but what normally, usually, typically 

occurs or holds. 

Å Where defeasible rules conflict, we use argumentation to compare reasons 

for each side.  Having clarity, we try to choose which side to follow. 

Defeasible arguments are very common in everyday reasoning. 
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Someone might assert: 

ïNixon was a Quaker, so therefore, Nixon was a pacifist. 

In response, another person might claim: 

ïNixon was a Republican, so therefore, Nixon was not a pacifist. 

(attacks and is attacked by the previous conclusion) 

Subsequently, other contributions are: 

ïNixon was not born in Pennsylvania, so therefore Nixon was not 

a quaker. (attacks the premise of the first rule) 

ïQuakers who served in WWII are not pacifists, so therefore it is 

not true that if Nixon was a Quaker, it follows that Nixon was a 

pacifist. (attacks the first rule itself) 

All of these rules cannot all be true in one and the same context as 

they are contradictory. 
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Computational Models of Argumentation 

To reason with defeasible arguments (and avoid contradictions), we 

abstract from the arguments, but maintain their 'attack' relations, thus 

removing ourselves from reasoning about inconsistency to reasoning 

about sets of arguments that are compatible (in some sense).  We label 

each argument: 

A. Nixon was a Quaker, so therefore, Nixon was a pacifist. 

B. Nixon was a Republican, so therefore, Nixon was not a pacifist. 

C. Nixon was not born in Pennsylvania, so therefore Nixon was not a quaker. 

D. Quakers who served in WWII are not pacifists, so therefore it is not true that 

if Nixon was a Quaker, it follows that Nixon was a pacifist. 

We recall which argument attacked which other argument: 

A attacks B, B attacks A, C attacks A, D attacks A 

We graph the relation (where arrows mean attack). 
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Computational Models of Argumentation 
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A B 

C 

D 

We have algorithms to calculate with respect to the graph.  

We are looking to get 'sets of arguments' (extensions) 

which 'cohere' in some sense. 

 

If an argument X is not attacked, then it is in the 

extension; 

If an argument X is attacked by Y, then if Y is attacked X 

is in the extension.  Otherwise X is not in the extension 

 

This gives us the extension:  {C, D, B} 

That corresponds to consistent arguments.  Supports the 

conclusion that Nixon was not a pacifist. 



Computational Models of Argumentation 
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A B 

If all the information we had were the arguments A and B, 

then, we could not decide between them.  We have two 

extensions: {A}, {B} 

 

This means that we don't have enough information to 

decide between them, but there is no 'logical 

inconsistency'. 

 

These are examples of Abstract Argumentation, since we 

are not looking 'inside' at the content of the arguments 

anymore. 



Computational Models of Argumentation 

Å Can have much more complex arguments (more premises), more 

arguments, more attack relations, and consequently more complex 

graphs. 

Å There are a variety of algorithms to calculate alternative extensions 

of arguments. 

Å Well formalised theory with implementations.  The example gives a 

basic flavour to show how we can reason with inconsistency. 

 

Å A main task of the project is to elaborate and make use of such a 

computational model of argumentation, using a variety of tools to 

instantiate arguments and their relationships from policy 

consultations.  Not only does this help to represent complex 

deliberations, but also to reason with them. 
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Computational Models of Argumentation 

Å Argumentation Schemes are stereotypical defeasible reasoning 

patterns. 

Å They structure reasoning, but are easy to understand, use, and are 

close to the patterns 'commonly in use'. 

Å Argumentation schemes come with associated questions that one 

can use to 'interrogate' the premises. 

Å If one (or more) premise is false, then the conclusion does not follow 

(as these are defeasible reasoning patterns). 

Å We have represented argumentation schemes in a form compatible 

with our computational model of argumentation. 

Å Many schemes -- two samples Expert Opinion and Practical 

Reasoning. 
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Å Expert Opinion 

ïDr. Rose is an expert in road safety, Dr. Rose asserts that having more 

speed cameras will save more lives, having more speed cameras will 

save lives is a statement concerning road safety, Dr. Rose is credible 

about road safety, and Dr. Rose is reliable, 

ï therefore, it is presumably true that having more speed cameras will 

save more lives. 

Å How credible is Dr.  Rose as an expert source? 

Å Is Dr.  Rose an expert in the field that about saving lives with speed 

cameras? 

Å Is Dr.  Rose personally reliable as a source? 

Å Is the claim about saving lives with speed cameras consistent with what 

other experts assert? 

Å Is Dr.  Roseôs assertion based on evidence? 
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Computational Models of Argumentation 

Å Practical Reasoning (What should we do and why?) 

Å Speed Camera Debate 

Currently, the government makes money from fining speeders; many 

drivers break speed limits; there is a high death toll on UK roads.  We 

should install more speed cameras.  As a consequence, there will be an 

increase in government revenue, a decrease in the numbers of drivers 

breaking the speed limit, and a decrease in the number of deaths on UK 

roads.  Moreover, attaining these goals (by performing the action), will 

promote several important values:  government wealth, law and order, and 

saving lives. 

Å In the current circumstances R, we should perform action A, which will 

realise goal G, which will promote some value V. 

Å Structured reasoning which we can systematically interrogate. 

Å A 'template' for content analysis. 
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Computational Models of Argumentation 
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Using an XML Representation of Arguments 

Å So that the propositions, arguments, and relationships among the 

arguments are machine readable and processable, an XML 

representation is used, initially the Legal Knowledge Interchange 

Format (LKIF). 

Å This represents premises, conclusions, and inconsistencies 

between propositions.  Extended to Abstract Argumentation. 

Å An LKIF encoding of the Expert Testimony Argumentation Scheme. 

 E is an expert in domain D, E asserts S, S is in the domain D, 

 E is credible in D, E is reliable, 

 therefore, presumably S is true. 

Å An 'attack' on the argument 

 E is not reliable. 
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Using an XML Representation of Arguments 

<rule id="expert opinion" strict="false"> 

<head> 

<s pred="expert_assertion"> 

<v>S</v> 

</s> 

</head> 

<body> 

<and> 

<s pred="expert"> 

<v>E</v> is an expert in domain <v>D</v> 

</s> 

<s pred="asserts"> 

<v>E</v> expert asserts <v>S</v> 

</s> 

<s pred="domain"> 

<v>D</v> is the domain of <v>S</v> 

</s> 

<s pred="credible" assumable = "true"> 

<v>E</v> is a credible expert in domain <v>D</v> 

</s> 

<s pred="reliable" assumable = "true"> 

<v>E</v> 

</s></and></body></rule> 

 

<rule id="assert-negation" strict="false"> 

<head> 

<not> 

<s pred="reliable"> 

<v>E</v> 

</s> 

<not> 

</head> 

<body> 

<and> 

<s></s></and></body></rule> 
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Four Tools in Brief 

Å Tools 'communicate' using a state-of-the-art, abstract computational 

model of argument. "Real" arguments instantiate the model. 

 

Å Argument Reconstruction - applies computational linguistic tools to 

identify and structurally mark up natural language arguments in the 

model. 

Å Argument Analysis Tracking and Visualization - provides interactive 

visualisations of a policy along with comments.  The model underlies 

the graphic.  Notifies users of changes. 

Å Policy Modelling - evaluates and compares the effects of alternative 

policies as expressed in terms of the model. 

Å Structured Consultation -  generates surveys, serves surveys to an 

audience, gathers and evaluates the survey results.  Uses the model 

to represent the survey information. 
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Text Analysis 
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Text Analysis 

Å Use a library of argumentation schemes to support reconstruction of 

arguments from natural language texts. 

Å The schemes are presented in weblogs or forums. 

Å The arguments entered in the weblogs/forums are abstractly 

represented in XML (not necessarily visible to the user). 

Å The tool allows the analyst to relate statements across contributors 

and arguments, connecting the deliberation in a 'web'. 

Å Analysts 'manually' reconstruct the arguments or have automated 

Natural Language Support, which can recognise key argument 

structuring elements, e.g. assuming, because, therefore, etc. 

Å Guidance provided so support input of well-structured arguments in 

natural language. 

Å Use of Google Translate to translate the contents of arguments. 
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Argument Visualisation 
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Argument Visualisation 

Å An analyst creates and publishes a visualisation of the Green Paper, 

including policy alternatives, pros-cons, and questions. 

Å The map is abstractly represented, stored, and transmitted in XML. 

Å The public browse the visualisation. 

Å Alternative views are available (focusing in, panning out, unfolding 

particular points, following links, etc). 

Å The public can query nodes for web links to discussion forums, 

blogs, or structured consultations related to them. 

Å The analyst revises the visualisation according to the comments  

and information derived from other tools. 

Å Users can subscribe to and be notified of changes. 

Å The analyst uses the final visualisation to write the Communication. 
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Argument Visualisation 

Å There are tools for argument visualisation, but they are either not 

rich enough for our purposes (Araucaria), not specified with respect 

to our computational model of argumentation (Compendium), or not 

available for development (DebateGraph). 

Å Samples of policy representation in Compendium (as an illustration). 

Å Compendium 
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http://compendium.open.ac.uk/institute/


Argument Visualisation 
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Supporting Provision of Information (DEMO-Net) 



Argument Visualisation 
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Supporting Consultations (DEMO-Net) 



Argument Visualisation 
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Supporting Deliberations during Consultations (DEMO-Net) 



Argument Visualisation 

Å What needs to be done: 

ïIncorporate the computational model of argumentation. 

ïClarify the graphical representation and alternative views (near-

far, close instantiation-abstraction). 

ïPresent argumentation schemes menu. 

ïSupport tools for reconstruction/transposition from source 

material to graphical representation. 
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Policy Modelling 
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Policy Modelling 

Å Analysts create a formal model of the policy proposals of the Green 

Paper in terms of defeasible rules. 

Å The public accesses these models on the Internet, enters in values 

of facts of the model (what is true or false), and sees the policy 

consequences as . 

Å The alternative outcomes can be modeled in the other tools. 

Å The interaction can be 'dialogic', where questions and answers are 

structured so as to be relevant. 

Å Users can enter their observations in discussion forums, blogs and 

e-participations to post their comments and suggestions. 

Å Some similarities to Oracle Policy Modeling and Automation. 
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Policy Modelling 
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Policy Modelling 
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Start here. 



Policy Modelling 
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Choose from a drop down menu an option.  Other questions have other 

options (e.g. true/false, enter information, etc).  Explanatory information 

on right. 



Policy Modelling 
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We get a determination with the explanation. 



Policy Modelling 
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Redo to get an alternative determination.  This can be 

automated to test all possible combinations and outcomes. 



Policy Modelling 
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Drilling down through the questions. 



Policy Modelling 
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Drilling down through the questions.  Other options available here. 



Policy Modelling 
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The determination 



Policy Modelling 
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The proof 



Policy Modelling 

Å Oracle Policy Modelling and Automation is a monotonic tool.  We 

need a non-monotonic tool, allowing for the representation of 

inconsistency as found in deliberations. 

Å Oracle Policy Modeling uses a controlled natural language to build 

models (not part of IMPACT). 

Å What needs to be done in IMPACT: 

ïIncorporate the computational model of argumentation. 

ïAllow propositions within arguments to be asserted as true or 

false (as in Oracle's tool). 

ïAs the values of the propositions change, so change the attack 

relations between arguments (so requiring an interaction 

between instantiated and abstract arguments) 

ïAs the attack relations change, so change the extensions. 
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Structured Consultation 
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Structured Consultation 

Å Current situation.  Using e-petitions to create and "sign" petitions 

over the internet.  Fox hunting example. 
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A signatory is only allowed to agree with "all or nothing".  We 

don't know what parts the signatory agrees or disagrees with, 

nor any reasons why. 



Structured Consultation 

Å Use the Practical Reasoning argumentation scheme to structure the 

investigation for both the user and analyst. 

Å Make available to the user highly articulated, well structured surveys 

concerning arguments about an issue that arises in the Green 

Paper. 

Å Tailor a survey to an audience (selecting what to present, leaving 

aside 'irrelevant' information). 

Å Relate to values, motivations, aspirations, and peer attitudes. 

Å Answers to the survey are gathered and aggregated. 

Å More meaningful and acceptable arguments and survey results. 

Å Based on Dan Cartwright's PhD thesis. 

Å Parmenides 
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http://cgi.csc.liv.ac.uk/~parmenides/


Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 

19/10/2010 IMPACT Project at COI, London, UK 64 



Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 
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Structured Consultation 

Å Debate Creator is a tool for structured input with respect to the 

Practical Reasoning argumentation scheme. 

Å Given the input, surveys and screens are automatically generated. 

Å There is an interface to create new argumentation schemes. 

Å For content of input, analysts look at documents (comments), 

extracting and restructuring the relevant information. 
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Structured Consultation 
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from Aston University comment on Copyright in EU Green Paper 


