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Ingo Scholtes, René Pfitzner, Frank Schweitzer
Chair of Systems Design
ETH Zürich
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Abstract: The extraction of relevant knowledge from the increasingly large amount
of information available in information repositories is one of the big challenges of our
time. Although it is clear that the social and the information layer of collaborative
knowledge spaces like the World Wide Web (WWW), scholarly publication databases
or Online Social Networks (OSNs) are inherently coupled and thus inseparable, the
question how the ranking and retrieval of information is influenced by the structure
and dynamics of the social systems that create it has been addressed at most partially.
In this talk, we will highlight associated research questions and challenges from an
ethical, social and computer science perspective and introduce a multiplex network
perspective that integrates both the social and the semantic layer of social information
systems.

The extraction of relevant knowledge from the increasingly large amount of information
available in information repositories like the World Wide Web (WWW), scholarly publication databases or Online Social Networks (OSNs) is one of the big challenges of our time.
Apart from technical challenges in the storage, processing and retrieval of the associated
huge amounts of data, the design of suitable measures that rank information in terms of
relevance to the information need of a given user is of particular importance. In order to
deal with the overabundance of information, a number of different approaches have been
developed that intend to establish reasonable schemes to filter and rank information according to its relevance and the reputation of its source. Among the most successful ones
are those measures that are based on a network perspective on linked information, like
e.g. Web pages referring to each other or scholarly publications citing each other. Based
on this perspective, network-based ranking mechanisms like, e.g., Google’s PAGE R ANK
algorithm or collaborative filtering schemes have proven to be extremely successful in the
extraction of relevant information from large information repositories.
Nevertheless, the currently observable convergence of social and technical systems raises a
number of important and novel issues [Kle08]. Knowledge spaces like, e.g., the WWW are
created, organized and consumed in an increasingly collaborative fashion by groups of humans interacting on short time scales, a process commonly subsumed under the umbrella
of social computing or social information processing. As such, the question how pieces
of information are linked to each other, ranked and filtered not only affects the ability of
individuals or organizations to access information in a timely, objective and transparent

manner. It is also of prime importance for society as a whole since notions of relevance
in networks of linked information a) are increasingly influenced by social processes and
b) can be an important driver of social dynamics themselves: In the context of citation
networks, collaborations and other types of social interactions between scientists have a
well-known effect on future citations [PGD04]. Similarly, how scientific works are linked
in terms of citations is naturally correlated with the subsequent evolution of collaboration
structures and thus the dynamics of the social organization of science. Similar observations
about the link between collaboration structures and the success of individuals have been
made in other collaborative systems as well [ZSTS13a, ZSTS13b]. The resulting feedback
between the social and the semantic layer of collaborative knowledge spaces questions to
what extent current network-based information ranking measures - even though they are
defined algorithmically - can actually be seen as objective or fair. As a consequence, the
design of information systems and the definition of information ranking methods has a
social, political and ethical dimension that is often underestimated [IN00, KOP10].
Although it is clear that the social and the information layer of collaborative knowledge
spaces are inherently coupled and thus inseparable, the question how the ranking and retrieval of information is influenced by the structure and dynamics of the social systems
that create it has been addressed at most partially [KA13]. In this talk, we will highlight associated research questions and challenges from an ethical, social and computer
science perspective and introduce a multiplex network perspective that integrates both the
social and the semantic layer of social information systems. We further summarize recent findings in the modeling and analysis of dynamic social interaction networks which
promise interesting opportunities for the development of refined measures of information
relevance [PSG+ 13]. We consider these research questions to be of particular interest and
significance due to the recent trend towards “socially influenced” information retrieval
systems, like e.g. “social search”, trust-based recommender systems [WBS08] or collaborative filtering techniques.
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