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1 Introduction

Comparing attitudes different people or organizations have in an argumenta-
tion is often relevant and useful, e.g. for clustering using opinions mentioned in
argumentations, finding a consensus, recommender systems for argumentation
platforms (such as our platform deliberate [3], which can be used for political
education), or comparing one’s own attitudes and arguments with those of po-
litical parties. Especially if used for sensitive tasks like recommending a party to
vote for, it is important to have a distance measure which yields intuitive results
which can be understood. In previous work [4], we have conducted a survey with
untrained human subjects to find out what properties a distance function for
argumentation data should fulfill to yield results matching human intuition.

In this work, we compare different distance functions regarding those prop-
erties. Our goal is to provide hints for applications which kinds of distance func-
tions best match human intuition and where and why there are differences. In our
argumentation model we consider that arguments can be of different strengths,
and persons can be more or less sure about their opinions, which should be
considered when calculating the distance between persons.

Our contribution is the following: First, we present a list of properties which
should be fulfilled by a distance function which compares argumentations, based
on a survey we have conducted earlier. We adapted different existing distance
functions to use them with attitudes in argumentations. Then we compare those
functions regarding different properties we found to be intuitive through our
survey, and examine different values for the hyperparameters of each function.
Finally, we discuss why the distance functions fail to fulfill some properties.

2 Comparison of Distance Functions for Argumentations

Seven distance functions are included in our comparison, of which most are based
on previous works in argumentation theory or related fields, and which have
been adapted by us for use with our formal definition of argumentation graphs
which consider strengths of arguments and statements [2]. Many functions have
different hyperparameters, for which we tested different values. We included the
following functions:
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– Bhavsar distance [1] (originally used for match-making of agents in e-business
environments)

– Cosine distance (similar to [6], who predict opinions in argumentation)
– Jaccard distance (used in [5] as basis for calculating the similarity of process

models)
– p-metric for fuzzy sets [8]
– Soergel distance (also used by [6])
– VAA distance (as used in different Voting-Advice Applications with proxim-

ity voting logic [7])
– our weighted argumentation tree distance (WATD) [2]

We think the best way to check whether a distance function is intuitive is
comparing it with a human baseline. In an online survey we have previously
conducted1 [4], different possible properties for distance functions comparing
attitudes in argumentation settings have been checked for their intuitiveness.
Assessments by untrained human subjects have been collected for different ar-
gumentation scenarios. From the survey results, we got a list of properties which
should be fulfilled by a distance function to match human intuition. If we look
only at properties which can be considered intuitive from that survey on a sig-
nificance level α = 10%, we get a list of 22 properties which should be fulfilled,
i.a.

1. weights of arguments have an influence even if they are the only difference,
2. no opinion has the same distance from a positive and a negative opinion,
3. flipping the order of two most important positions results in a bigger differ-

ence than flipping two less important positions,
4. the distance between an unknown opinion and a positive (or negative) opin-

ion is the same as between a positive and a negative opinion.

Most properties are fulfilled by the p-metric (21 properties), Cosine, and
Soergel distance (20); VAA has the worst result (8). The VAA distance does
badly because it cannot deal with small weight differences and does not consider
deeper arguments.

Some functions fail with some properties by design, e.g. the Bhavsar dis-
tance explicitly ignores weights if they are the only difference [1, Example 2],
contradicting properties 1 and 3. Property 4 is only fulfilled by the p-metric and
the Jaccard distance; the former explicitly defines every comparison with an un-
known opinion as 1, the latter treats any difference of opinion as equally distant.
Other functions, e.g. WATD, are defined to treat an unknown opinion as falling
between positive and negative opinion, which does not match the intuition of
average human subjects.

From our evaluation, one gets an idea which metrics yield intuitive results for
applications which compare attitudes in argumentations, although our approach
has some limitations. For instance, we had no look at bigger argumentation
hierarchies, as our previous survey did not give significant results for them.
Thus, further research is needed.

1 raw data at https://github.com/hhucn/argumentation-similarity-survey-results/

https://github.com/hhucn/argumentation-similarity-survey-results/
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