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Abstract.
In this paper we discuss the development of tools to support a system for e-

democracy that is based upon and makes use of existing theoriesof argument rep-
resentation and evaluation. The system is designed to gather public opinions on
political issues from which conclusions can be drawn concerning how government
policies are presented, justified and viewed by the users of the system. We describe
how the original prototype has been augmented by the additionof well motivated
tools to enable it to handle multiple debates and to provide analyses of the opinions
submitted, from which it is possible to pinpoint specific grounds for disagreement
on an issue. The tool set now supports both argumentation schemes and argumenta-
tion frameworks to provide representation and evaluation facilities. We contrast our
system with existing fielded approaches designed to facilitate public consultation
on political issues and show the particular benefits that ourapproach can bring in
attempting to improve the quality of such engagement online.

Keywords. Tools for Supporting Argumentation, Reasoning about Actionwith
Argument, Applications of Argumentation, e-Democracy, Argument Schemes.

1. Introduction

The past few years have seen an increase in research to address some of the challenges
posed by e-democracy. The reasons underpinning this drive are manifold. Firstly, there
is the technological drive. With more members of the public having access to high
speed, low cost internet connectivity, there is a desire to move traditional methods of
government-to-public communication (and vice versa) online, to speed up and enhance
such interactions. Subsequently, in a bid to mobilise the electorate in engagement with
political issues, tools to encourage participation are desirable. Furthermore, the govern-
ing bodies can also exploit new technologies to support the provision, gathering and anal-
ysis of the public’s contributions to political debate. With these aims in mind, we discuss
a system for e-democracy that makes use of argumentation tools. The system, named
Parmenides, was introduced in [2,3] and here we report on developments to the system
that have substantially increased its functionality and analysis facilities, through the use
of argumentation mechanisms. The tools developed are application driven, having arisen
through the identification of issues presented by the domainthat they have been built for,
as opposed to being technology driven and thus searching fora suitable application.
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The paper is structured as follows. In Section 2 we motivate the need for such a sys-
tem by discussing particular existing approaches to e-democracy and their shortcomings.
In Section 3 we briefly summarise our introductory work on theParmenides system, then
in Section 4 we describe the tools developed to meet the needsidentified in the evalua-
tion of the original prototype, plus the benefits that the tools bring. We finish in Section
5 with some concluding remarks and ideas for future developments.

2. Current Trends in e-Democracy

E-democracy and the encouraging of public participation indemocratic debate is cur-
rently seen as an important obligation for governments, both national and local. The
range of Internet-based tools used to support e-democracy vary in their purpose and im-
plementation. One particular noteworthy example is the e-consultation systems described
in [5], which are used to support and encourage young people in Scotland to participate
in democratic decision making. Other examples are the numerous tools that are based on
the use of web-based discussion boards, e.g. as discussed in[6]. As noted in [5], although
such discussion boards can indeed encourage participationand debate, they generally
provide no structure to the information gathered, so opportunity for analysis of the opin-
ions is limited2. Generally in such systems there is often a problematic trade-off between
the quality of contribution that users can make and the usability of the systems.

More recently e-petitions have become a popular mechanism.One such example is a
site for filing petitions to government which has been running in the UK since November
2006 athttp://petitions.pm.gov.uk/. This site enables users to create, view
and sign petitions. The motivation behind the use of such petitions on this site is stated
as making “it easy to collect signatures, and it also makes iteasier for us to respond di-
rectly using email”. Whilst these petitions may facilitate signature collection and subse-
quent response, and be simple to use, the quality of engagement is questionable due to
the numerous problems suffered by this method of communication. Firstly, e-petitions as
used here are simply, as the name suggests, electronic versions of paper petitions. Whilst
making petitions electronic may increase their visibilityby exploiting current favoured
methods of communication, they still suffer from the same shortcomings as paper ver-
sions. The most significant of these is conflation of a number of issues into one stock
statement. By means of clarification, consider the following e-petition, taken from the
aforementioned website, which proposes to “repeal the Hunting Act 2004”.

Petitioners know that The Hunting Act 2004: has done nothingfor animal welfare;
threatens livelihoods in the longer term; ignores the findings of Lord Burn’s Enquiry;
gives succour to animal rights extremists; is based on political expedience following
the Prime Minister’s unconsidered response on the television programme Question
Time in 1999; is framed to persecute a large minority who support a traditional ac-
tivity; does not command popular support in the country except amongst the unin-
formed and mal-advised.

By the deadline for the closure of the petition (November 2007) it had attracted
43,867 signatures. Once such a petition is closed it is then passed on to the relevant of-

2We note that tools for argument visualisation exist, e.g. Argunet (http://www.argunet.org/): our
focus here is not primarily on argument visualisation, but argument gathering, representation and evaluation.



ficials or government department for them to provide a response. The website states that
“Every person who signs such a petition will receive an emaildetailing the government’s
response to the issues raised”. However, we do not believe that such a stock response
can appropriately address each signatory’s individual concerns with the issue. This is
precisely because the statement of the issue covers numerous different points and mo-
tives for disagreement, whilst those signing the petition will have more particular con-
cerns. What is desirable is that the government response is not itself a stock reply, but
customised to individual concerns. If we consider the example petition given above, we
can see that the requested repeal is grounded upon numerous different elements:

• disputed facts, e.g. (i) that the act ignores the findings of The Burns Enquiry
(which, prior to the act, investigated the impact of fox hunting and the conse-
quences of a ban); and (ii) that public support for the act is low;

• the bad consequences that have followed from implementation of the act, e.g.
(i) that there is an absence of improvement in animal welfare; (ii) that the act
supports the activities of animal rights extremists; and (iii) that the act poses a
long term threat against livelihoods;

• the misaligned purposes that the act promotes, e.g. (i) the unjustified persecution
of those who support hunting with dogs; and (ii) the political gain of the Prime
Minister following the introduction of the act.

So, in signing the above e-petition it can only be assumed that the signatory agrees
wholeheartedly with the objections raised in the statement. This makes it easy to over-
simplify the issues addressed in the petition. It is more likely that individuals support
repeal of the act, but for differing reasons. For example, a user may agree that the act
does not improve animal welfare and gives succour to animal rights extremists, but may
disagree that it threatens livelihoods. Thus, signing sucha petition is an “all-or-nothing”
statement with no room for discriminating between (or even acknowledging) the differ-
ent reasons as to why people may wish the act to be repealed. Furthermore, it may be
that the petition does not cover all of the objections that can be made against the act and
there are no means by which individuals can add any other objections they may have.

The above issues in turn have consequences for how an analysis of the petition is
conducted and how the results are responded to by the government. After a petition closes
the response is analysed quantitatively in terms of the number of signatures it attracted.
Information is available from the e-petitions website as tothe ranking of petitions, in
terms of their relative popularity. Therefore, analysts could see which issues appear to be
of most importance to members of the public who engage with the system. A response
to the petition is then drafted which attempts to clarify thegovernment’s position on the
matter and respond to the criticisms made in the petition. However, since, as noted above,
there is no means by which to discriminate between the particular reasons presented as
to why the petition was endorsed, the stock response is not likely to adequately address
each individual’s particular concerns. Any answer, therefore, can only be “one size fits
all” and so fail to respond to the petitioners as individuals. Furthermore, it may be that
the response given does not focus on the most contentious part of the issue, due to the
amalgamation of the individual arguments. We thus believe it would be beneficial to
recognise the different perspectives that can be taken on such issues where personal
interests and aspirations play a role, a point recognised inphilosophical works such as
[7], and as used in approaches to argumentation, as discussed in [1].



It follows from the issues identified above that such e-petitions do not provide a fine
grained breakdown of the justification of the arguments presented, and thus any responses
sent to users cannot accommodate the individual perspectives internal to the arguments.
In Section 4 we show how recent development of Parmenides increasingly attempts to
address these points, but first we provide a brief description of the original system.

3. Overview of Parmenides

As originally described in [3], Parmenides is a online discussion forum that is based upon
a specific underlying model of argument. It is intended as a forum by which the gov-
ernment is able to present policy proposals to the public so users can submit their opin-
ions on the justification presented for the particular policy. The justification for action is
structured in such a way as to exploit a specific representation of persuasive argument
based on the use of argument schemes and critical questions,following Walton [8]. Ar-
gument schemes represent stereotypical patterns of reasoning whereby the scheme con-
tains presumptive premises that favour a conclusion. The presumptions can then be tested
by posing the appropriate critical questions associated with the scheme. In order for the
presumption to stand, satisfactory answers must be given toany such questions that are
posed in the given situation. The argument scheme used in theParmenides system is
one to represent persuasive argument in practical reasoning. This scheme has previously
been described in [1], and it is an extension to Walton’ssufficient condition scheme for
practical reasoning[8]. The extended scheme, called AS1, is intended to differentiate
several distinct notions conflated in Walton’s ‘goal’. AS1 is given below:

AS1 In the current circumstances R, we should perform actionA, which will result in
new circumstances S, which will realise goal G, which will promote some value V.

Instantiations of AS1 provideprima faciejustifications of proposals for action. By
making Walton’s goal more articulated, AS1 identifies further critical questions that can
be posed to challenge the presumptions in instantiations ofAS1, making sixteen in total,
as against the five of [8]. Each critical question can be seen as an attack on the argument
it is posed against and examples of such critical questions are: “Are the circumstances as
described?”, “Does the goal promote the value?”, “Are therealternative actions that need
to be considered?”. The full list of critical questions can be found in [1].

Given this argument scheme and critical questions, debatescan then take place be-
tween dialogue participants whereby one party attempts to justify a particular action,
and another party attempts to present persuasive reasons asto why elements of the jus-
tification may not hold or could be improved. It is this structure for debate that forms
the underlying model of the Parmenides system, whereby a justification upholding the
action proposed for the particular debate is presented to users of the system in the form
of argument scheme AS1. Users are then led in a structured fashion through a series of
web pages that pose the appropriate critical questions to determine which parts of the
justification the users agree or disagree with. Users are notaware (and have no need to be
aware) of the underlying structure for argument representation but it is, nevertheless, im-
posed on the information they submit. This enables the collection of information which
is structured in a clear and unambiguous fashion from a system which does not require
users to gain specialist knowledge before being able to use it.



In [2] it was suggested that Parmenides could be integrated with other methods of ar-
gument representation and evaluation, in particular Value-based Argumentation Frame-
works [4]. Since all opinions submitted to Parmenides are written to a back-end database,
the arguments can be organised into an Argumentation Framework to evaluate which el-
ements of the justification have the most persuasive force. Tools to support this extension
have been implemented, along with numerous other substantial features to expand and
enhance the functionality of the system. We describe these tools in the next section.

4. Additional Tools to Support Parmenides

In this section we provide details of a number of implementedtools to support Par-
menides. These tools can be broadly categorised as: 1) Toolsto allow the system to col-
lect opinions on different topics of debate; 2) Tools for theanalysis of data collected from
opinions submitted through the website; 3) Tools for demographic profiling of users.

The original implementation of Parmenides [3] was based on the 2003 Iraq War
debate. The tools have been implemented to facilitate modelling of other debates. One
particular example is based on fox hunting, as described in the e-petition format earlier
in this paper, and it poses the question “Should the fox hunting ban be repealed?”. For
comparison purposes we will use this debate as a running example throughout the rest of
the paper. The debate appears on the Parmenides system at:
http://cgi.csc.liv.ac.uk/∼parmenides/foxhunting/
The initial statement instantiating AS1 for this debate is presented to the user as follows:

In the current situation: The ban affects the livelihoods of those who make a living
from hunting, Less humane methods of controlling fox population have been introduced,
The ban prejudices those who enjoy hunting with dogs, The banignores the findings of
a government enquiry, The ban gives succour to animal rightsextremists.

Our goals are: Create more jobs in the countryside, Reduce the need for lesshu-
mane methods of fox control, Remove the prejudice against people who enjoy fox hunt-
ing, Take heed of the government enquiry, Withdraw support for animal rights extrem-
ists.

This will achieve: Creating more jobs promotes prosperity, Reducing the need for
inhumane methods of fox control promotes animal welfare, Removing the prejudice
against those who enjoy fox hunting promotes equality, Taking heed of the government
enquiry promotes consistency, Withdrawing support for animal rights extremists pro-
motes tolerance.

If we consider this debate as presented in the e-petition discussed earlier, we can see
that Parmenides is easily able to represent the arguments asput forward there3. As per its
implementation with the Iraq War debate, the system first asks the user whether he agrees
or disagrees with the initial position. Those who disagree with it are then presented with
a series of the appropriate critical questions, tailored tothis specific debate, in order to
uncover the specific element of the justification that they disagrees with. For example,

3Within our representation of this debate we have excluded the argument given in the e-petition that is based
upon the Prime Minister’s appearance on the television programme Question Time, since this is a specific point
with no clarification of the underlying details given. It would, of course, be possible to include this argument
in our representation, and any other such ones excluded, if it were so desired.



the following question (instantiating CQ3) is posed to users to confirm their agreement
with the achievement of goals by the action, as given in the initial position:

Do you believe that repealing the ban would achieve the following?:
Create more jobs in the countryside.
Reduce the need for less humane methods of fox control.
Remove the prejudice against people who enjoy fox hunting.
Take heed of a government enquiry.
Withdraw support for animal rights extremists.

After users have submitted their critique of the initial position, they are given the
opportunity to construct their own position by choosing theelements of the position,
from drop-down menus, that best reflect their opinion. We acknowledge that in restrict-
ing the users’ choices to options given in drop down menus we constrain their freedom
to express their opinions fully. However, such a trade-off,whilst not entirely desirable,
is necessary if we are to capture overlapping opinions on an issue and automate their
collection and analysis. Furthermore, allowing for input of entirely free text responses
would increase both the risk of abuse of the system and the administration work involved
in managing and responding to data collection of such opinions, including identifying
and collating semantically equivalent but syntactically different responses. In an attempt
to afford some element of increased expressivity to users, we do provide limited facilities
to allow them to enter free text, with a view to drawing attention to elements of the debate
that they believe have been excluded. Such elements could beconsidered for inclusion
by the system’s administrator, were a large number of similar omissions to be uncovered.

4.1. Creating a New Debate

The debate described above is just one example of how Parmenides is implemented to
model a different topic of debate to that given in the original version of the system. To
make it simple to add new debates we have implemented the ‘Debate Creator’, which
enables administrators of the system to create new debates for presentation on the forum.
The application allows administrators to input the parameters of a debate and it outputs
the associated PHP webpages, plus a database source file. TheDebate Creator requires
little technical knowledge on the part of the administrators: they do not need to have
knowledge of website and database design, nor specify the page ordering and layout
necessary for the system to operate correctly. They are onlyrequired to understand the
different elements that constitute the argument scheme used.

To create a new debate using this tool, the administrator must enter details of both
the content of the debate, i.e. all the elements of the initial position and the drop-down
menu options available for providing an alternative position, and details of the supporting
technology, i.e. details of the SQL database host to which the data will be written. The
data entered is used to create PHP webpage files, SQL databasefiles, and data files
necessary for analysis of the debate, without the need for any coding on the part of the
administrator. This ensures that the debate remains internally consistent, requiring each
data item to be entered only once (and the data is then propagated appropriately), and the
format of the debate remains consistent with other debates on the forum. To aid usability,
the Debate Creator provides support to ensure that all details of new debates are entered
in the correct format. This consists of small help buttons next to each input box, which
the user can click on to get more information about, and examples of, the input required.



4.2. Analysis Facilities

In order to analyse the opinion data submitted by users of theParmenides website, a Java-
based application has been implemented that analyses the arguments through the use of
Argumentation Frameworks (AFs). The application consistsof two analysis tools: the
‘Critique statistics analysis tool’ and the ‘Alternative position analysis tool’. Both tools
retrieve user submitted opinions from the database and analyse them using Argumen-
tation Frameworks to enable administrators to view the conclusions that can be drawn
from the analysis. We discuss each tool in turn.

The ‘Critique statistics analysis tool’ analyses the individual critiques that users have
given of the initial position of the debate and computes a setof statistics that reflect the
analysis. The arguments are automatically translated intoan AF graph representation
that is displayed and annotated with the relevant statistics, allowing the administrator to
easily see which element of the initial position users agreeor disagree with most. Figure
1 shows an example of the tool being used to analyse the results of the fox hunting debate.

Within the argumentation frameworks displayed, the initial position is broken down
into a number of sub-arguments, one for each of the social values promoted in the initial
statement. For example, in the fox hunting debate the initial position presented actually
comprises five separate arguments4, consisting of the relevant statements supporting each
of the five social values promoted by the initial position. This can be seen in Figure
1 where the individual arguments are presented in tabular format along the top of the
screen. In the centre of the framework is a large node containing the sub-argument for
the currently selected social value, which in this case is ‘Prosperity’. The five arguments
comprising the initial position are as follows:

• The ban affects the livelihoods of those who make a living from hunting. Repeal-
ing the ban will create more jobs in the countryside. Creating more jobs promotes
Prosperity. Prosperity is a value worth promoting.

• Less humane methods of controlling fox population have beenintroduced. Re-
pealing the ban will reduce the need for less humane methods of fox control. Re-
ducing inhumane methods of fox control promotes animal welfare. Animal wel-
fare is a value worth promoting.

• The ban prejudices those who enjoy hunting with dogs. Repealing the ban will
remove the prejudice against people who enjoy hunting. Removing the prejudice
against those who enjoy hunting promotes equality. Equality is a value worth
promoting.

• The ban ignores the findings of a government enquiry. Repealing the ban will take
heed of a government enquiry. Taking heed of a government enquiry promotes
consistency. Consistency is a value worth promoting.

• The ban gives succour to animal rights extremists. Repealing the ban will with-
draw support for animal rights extremists. Withdrawing support for animal rights
extremists promotes tolerance. Tolerance is a value worth promoting.

In the analysis, each of these sub-arguments is displayed asa separate AF. The sub-
arguments are broken down further into the individual elements (circumstances, goals,

4In using this particular debate we intend to show that our representation can capture the arguments used in
the corresponding e-petition: we make no claim about the comprehensive coverage of all arguments related to
the debate and acknowledge that there may be other numerous relevant aspects not included here.



values and purpose) that constitute the sub-argument, and each element is then assigned
to a node in the AF. Nodes are also assigned to the ‘counter-statement’ of each element,
the counter-statement effectively being one that is the opposite of the individual element
in question. For example, consider the bottom right hand branch of the AF in Figure 1.
Here, the statement for the particular element under scrutiny, the goal element, is “Re-
pealing the ban will create more jobs in the countryside”. The counter-statement is simply
its opposite: “Repealing the ban will not create more jobs inthe countryside”. Through
the critical questioning users are asked to say whether theyagree or disagree with each
positive statement, hence the need for the AF to show the opposing arguments. Each
node is labelled with the number of users that agree with the representative statements.

Figure 1: Critique statistics analysis framework for the fox hunting debate.

The critique statistics represented in the AF can be evaluated to determine the level
of support for the various elements of the initial position.In the AF, for each sub-
argument we define attacks between each element statement and its counter-statement.
Defeat is determined by considering the statistics associated with each statement and
its counter-statement. If more users have expressed their agreement with the counter-
statement for a particular element, then the node representing the positive statement for
the element is said to be defeated.

The attack relations are present not only between the individual elements and their
counter-statements, but also between the counter-statements and the full sub-argument
(the one represented in the central node of the AF). Therefore whenever a counter-
statement has more support than its corresponding positivestatement, the attack of the



counter-statement on the central node succeeds and the fullsub-argument is deemed to
be unjustified. This can be seen in the screenshot in Figure 1.

As described above, each AF has one branch for each element ofthe sub-argument.
Consider again the branch in the bottom right hand corner of Figure 1, which relates
to the ‘Consequence’ element. In this small-scale example,eight users agree with the
counter-statement whereas only two users agree with the statement supporting this value.
Therefore, the attack of the counter-statement on both the positive statement for the el-
ement and the sub-argument itself succeed. This is indicated with a green outline being
given to the node representing the ‘winning’ counter-statement and a red outline to the
nodes representing the statement and the sub-argument, which are both defeated.

The tool also provides a textual summary of the statistics, allowing the user to obtain
an overview of support for various elements of the initial position. The textual summary
may be a preferable form of analysis when the initial position of a debate promotes a
large number of social values that make it difficult to visualise the numerous associated
AF graphs. The textual summary can be used to easily determine which particular ele-
ment of the argument is most strongly disagreed with. Consider the example presented
in Figure 2, showing the statistics for our example debate. From these statistics we can
easily determine that the social value with least overall support is ‘equality’ with an av-
erage of only 5% agreement with the statements supporting the value. Towards the bot-
tom of the textual summary, the overall agreement with circumstances, goals, purposes
and values is also displayed. In this case, circumstances and goals have least support
amongst the users. The administrator would thus be able to pass on the conclusions to
the relevant body who may consider making clear the evidencegiven for the current cir-
cumstances being as stated, or reviewing the relevance of the particular circumstances
that are presented in the original position.

The advantage of this analysis of opinions over the e-petition representation de-
scribed earlier in the paper is obvious: we can now see exactly which particular part of
the debate is disagreed with by the majority of users. This can be either in the form of
agreement with overall social values that are promoted by the position and their support-
ing statements, or in the form of aggregated statistics for each element of the position
(circumstances, values, goals and purpose). In the case of the government e-petitions,
once a petition is closed, an email is sent to all signatoriesto attempt to explain why
the government policies critiqued are in place and operate as they do. However, as noted
in Section 2, it is undoubtedly very difficult for the government to adequately address
each person’s concerns since they are not aware of users’ specific reasons for disagree-
ing. Parmenides, in contrast, would allow the administrator to see which parts of the jus-
tification are most strongly disputed and hence enable any such correspondence to be
more targeted so that it addresses the appropriate disputedpart(s) of the government’s
position. We could now modularise responses into paragraphs to be included or omitted,
according to the concerns expressed by particular addressees.

The second analysis tool is the ‘Alternative position analysis tool’. This tool analy-
ses the positions submitted by users as an alternative to theinitial position. The positions
are represented as Value-based Argumentation Frameworks (VAFs) [4] to represent and
evaluate positions that promote different values. The Javaprogram automatically con-
structs the VAF by assigning a node in the framework to each unique social value speci-
fied in the alternative positions constructed by users. Alsoassigned to each node is a list
of actions that are specified in alternative positions that promote the value represented



by the node. One VAF is constructed for each of the social values promoted by the initial
position of the debate, and within each framework a node is assigned to this social value.
All nodes representing social values promoted by alternative positions attack the value
promoted by the initial position, within each framework.

Figure 2. Critique statistics summary.

The Alternative position analysis tool can be used to obtaina subset of actions,
from those submitted within positions that are alternativeto the initial one, which can
be considered ‘justifiable’ actions to carry out. We obtain the set of justifiable actions by
applying a ranking over the values that appear in each VAF. For example, consider the
screenshot in Figure 3. This shows a VAF based on the social value ‘Prosperity’ from
the initial position of our example debate, with the centralnode representing the value.
Surrounding and attacking this node are nodes representingsocial values promoted by
alternative positions, as subscribed to by users. At this point we show the arguments
without evaluating their relative status, thus we do not know which attack(s) succeed.

In order to determine whether or not an attack succeeds, following the definition of
VAFs in [4], a ranking can be applied over the values in order to determine precedence.
To obtain the ranking, the administrator is presented with an interface which allows him
to input an ordering on all the values included in the initialposition (the value ranking
could alternatively be implemented as a “vote” on users endorsing the values). Once the
ranking has been given, the arguments are evaluated as follows: if an argument attacks
another whose value has a lesser ranking, the attack succeeds; if an argument attacks
another whose value has a higher ranking, the attack fails; if an argument attacks another
whose value is the same as that of the attacker, the attack succeeds.



Once the value ranking has been applied, the VAF is updated toshow the status of
the arguments according to the given ranking. Those arguments that are defeated have
their associated nodes outlined in red and those outlined ingreen are not defeated. The
actions which promote the values represented by the green nodes can then be considered
‘justifiable’ actions to carry out, since they withstood thecritiques applied given the value
ranking, and any one may be justifiably chosen to execute. This set of actions is output
on screen, concluding presentation of the analysis data.

Figure 3. VAF showing competing alternative arguments.

4.3. Profiler

So far we have described the Parmenides system, its use in an e-government context,
and the tools implemented to analyse the data submitted. We now briefly describe an
additional tool that allows for demographic profiling of thesystem’s users. The Par-
menides Profiler allows users to create an account, which is then associated with ev-
ery debate on which they submit an opinion, as well as a demographic profile which
the user may optionally complete with their personal details, such as education, mar-
ital status, lifestyle, etc. The interface provides a list of live debates currently on the
forum, which can be altered using the Parmenides Profiler Admin Portal, a PHP web-
page for Parmenides administrators. The profiler system interface can be viewed at:
http://cgi.csc.liv.ac.uk/∼parmenides/Profiler/

Although there is currently no functionality to analyse thedata collected by the
Profiler, there is plenty of scope for developing such tools.For example, tools could be
created to see if certain responses to particular argumentswithin a debate are popular
with a certain demographic of people. It would also be possible to analyse all opinions of
each individual user to determine whether they always believe that the same values are
worth promoting, for example. Alternatively the government, or other body interested in



the debate, may wish to filter the opinions of certain demographics. For example, they
may wish to see the difference in opinion between males and females or different age
groups. The same could be done for policies that affect certain sections of the population,
e.g. road policies, where it may be useful to analyse the difference in opinion submitted
by those who hold driving licences to those who do not. We hopeto incorporate such
demographic profiling facilities into future work on the Parmenides system.

5. Concluding Remarks

In this paper we have described the development of a prototype system and suite of tools
to support e-democracy, which make use of specific methods for representing and rea-
soning with arguments. These tools were motivated by support for the following features:
facilities to enable multiple debates on different topics to be presented within a common
format; a tool to enable administrators to create their own debates, on any topic, from
which an associated website and database are dynamically created to present the debate;
analysis facilities that allow the arguments submitted to be represented as Argumenta-
tion Frameworks, from which statistical information concerning a breakdown of support
for the arguments can be gathered, and value based argumentsassessed; and, a profiler
system to enable demographic profiling of users from their responses to multiple debates.

Future work will be to extend the profiler tool to include analysis facilities, and
investigate methods to increase and better handle free textinput of users’ own opinions.
We also intend to investigate how we could make use of other argumentation schemes
to expand and enhance the range of arguments and types of reasoning that are used in
the system. Finally, and most importantly, we intend to conduct large scale field tests to
validate the effectiveness of the system, investigations for which are currently underway.

To summarise, we believe that the current developments of the Parmenides system
that we have described here begin to address some of the shortcomings of other sys-
tems that do not allow for a fine-grained analysis of the arguments involved in a debate,
and this is strengthened by the use of existing methods of argument representation and
evaluation that are themselves hidden from the users, ensuring the system is easy to use.
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